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BBepeHue

Bnarogapum Bac 3a npnobpeTteHve npeobpasoaTtens Yactotbl cepun NCI.
Mepen Hayanom paboTbl BHUMATENbHO WU3y4UTe HaCcTosLLEee PYKOBOACTBO.
HapylleHne ykasaHHbIX B pykoBOACTBE TpebGoBaHWii aKkcnnyataumm MOXeT
NMPUBECTU K BO3HWKHOBEHWIO HEUCMPaBHOCTEW, OTKA30B, COKPALLEHUID Cpoka
aKcnnyataymm o6opyp|oaaHv|;| nUnn gaxe K HaHeCeHuto TpaBM.

YcTaHOBKY M BBOA B 3KCMnyaTauuio Bcerga cregyet nNnaHupoBaTb U
BbIMOMHATL B COOTBETCTBUMMN C MECTHbIMU 3akoHamMu n Hopmamu. INSTART He
npuHUMaeT Ha cebs Hukakmx 0653aTenbCTB B CriydYae HapyLUeHWIn MECTHOro
3akoHoAaTenbLCTBa U/vnun Apyrx Hopm n npasun. Kpome Toro, npeHebpexeHve
HOPMAaTWBHbLIMW LOKYMEHTaMN MOXET CTaTb NMPUYNHON HEMONAAOK NPMBOAA, Ha
KOTOpble He pacnpoCTpaHAETCst rapaHTUsl U3roTOBUTENS.

B cnyyae HeobxoOMMOCTM  KOHCynbTauuuM MO MCMOMb30BaHWUIO
npeobpa3oBaTens 4acToTbl WM CEPBUCHOMY OOCIYXMBaHUIO YCTPOWCTB
obpaTtutech B TexHn4eckyto nogaepxky OO0 «MHcTapT».

Mpu BBOAE B 3KCNyaTaLMIO BLINMOMHUTL CreayoLume AencTBUS:
BbINONHWUTL NPUEMKY 1 OCMOTP:
- LlenocTHocTb U3aenus 1 KOMNIEKTHOCTb COFMacHoO Nacrnopry.

- COOTBeTCTByeT M HOMUHanbHOE 3Ha4eHue, yka3aHHOe Ha 3aBOACKON
Tabnuyke, 3Ha4YeHMIO, YKa3aHHOMY B BallleM 3aKase.

I'IpoaepMTb COOTBETCTBME CETEBOIro NUTAHNA U HOMUHArlbHbIX NAapamMeTpoB
anekTpoasuraTena gnana3oHy HanpsaXeHns cMioBoro nNUTaHuA.

BbInonHute YCTaHOBKY M Nnoaknw4yeHne B COOTBETCTBUU C TpeﬁOBaHMﬂMM,
YKa3aHHbIMU B rnaee 3 HacTosLero pyKoBOACTBa.

BbInonHuTe napameTpupoBaHne B COOTBETCTBUN C TEXHOJSIOIMYEeCKUMU
yCcnoBusaMA.

B Cny4yae BbIABIIEHNUA HapylleHnUa OAHOro un3 MNyHKTOB HemMeaneHHo
CBAXUTECb C npon3soauTenem nnm Baluum nocrasLLmKOM.

MpousBoauTens ocTaBnsieT 3a coGoii NpaBoO W3MeHsITb TexHuYeckue,
nporpamMMHble napameTpbl ¥ YCIOBUSi MCMONb3oBaHWs obopyaoBaHus Ges
NpeaBapuTesNibHOro YBEAOMITEHUS.

MarotoButens: OO0 «MHcTapT»
r. CankT-leTepbypr, npocnekt bonbLlueBnkos, aom 52, kopn. 9, Ten. 8 800 222-00-21
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Mnaea 1. O6wme Mepbl NPeAOCTOPOXKHOCTH

B 0oTBETCTBEHHOCTb MOMb30BaTENS BXOAMT MPOYTEHME M NMOHWMAHWE BCEX
WHCTPYKLMIA B J@aHHOM PYKOBOZCTBE BMIOTb 40 YCTaHOBKW, CMOMb30BaHUS Unn
obcnyxvBaHus  npeobpasoBaTenst  4acToTbl;  criegoBaTb  Mpasunam
anekTpobe3onacHoOCTH,  BKMOYas — WUCMOMb30BaHWe  COOTBETCTBYHOLLErO
3awpmTHOro 06opyAoBaHNUSA U MomyYeHne HeobXOAUMbIX KOHCYNbTauui nepes
“cnonb3oBaHWeM 3Toro 06opyAoBaHUSt CNOCOBOM, OTAINYHBIM OT ONMUCAHHOTO B
[aHHOM pYyKOBOACTBE.

B pykoBoacTBe MCMOsb3yoTCs CriefytoLe CUMBOIbI:

BHumanwme!
[aHHbIN CMMBON UCMOMb3YETCA B PYKOBOACTBE, YTOObI NpuBReYb
BHMMaHVe nonb3oBaTens K HeobXOAMMOCTU NposBNATbL Ocoboe
BH/MaHWe nNpU MOHTaxe, 3KCnnyatauum u  obCnyxuBaHun

obopynoBaHusi.

OnacHocTb!
HecobntogeHue TpeboBaHuii Npun BbIMOMHEHNN JaHHON onepauun
MOXET NPUBECTM K TSHKKUM TpaBMaMm U neTanbHbIM NOCHEeACTBUSIM.

3ameyaHue
YKa3blBaeT Ha BaxHy MHdopmMaumio, npeHebpexeHne KoTopor
MOXET MPUBECTU K MOBPEXAEHNIO 060pyAOBaHNS.

1.1 Mepbl NpeaoCTOPOXKHOCTU
O6Lwme Mepbl NPegoOCTOPOXKHOCTU

. [o Hayana npYMeHeHUsi BHUMATENbHO 03HAaKOMbTECH C
HaCTOALLEN NHCTPYKLUMEN.

. K paboTe no ycTtaHoBKe v aKcniyaTauum npeobpasoBaTtens
[OMKeH AonycKaTbCs TOMbKO KBanMULMPOBaHHbIA 1 0BYYEHHbII
nepcoHar.

. Y6eouTtecb B TOM, 4TO napameTpbl npeobpasoBaTens
COOTBETCTBYIOT NapamMeTpam 3neKkTpoaBuraTens.

. Mocne nNOAKMIOYEHNUST MecTa CUMOBLIX COedVMHEHWUI
TpebyeTcs 3an30MpoBaTh.

. Mpn  BLINOMHEHNM PEMOHTHbLIX U MPOUIIAKTUYECKUX
paboT npeobpasoBaTtenb OOSMKEH ObiTb OTKMOYEH OT CETU U
anekTpoasuraTens.

. He nopkniovavite cetb k knemmam U, V n W. O1o moxet
NpVYBECTU K NOBpeXaeHUo npeobpasoBaTessi YacToTbl.

. [MpeobpazoBaTenb YacTOTbl HE MOXET ObITb UCMONb30BaH
Kak pasbeanHUTENb Lienu Uy n3onupytoLlee yCTponcTBo.

. He fnonyckaeTcs nonagaHue Braru BHYTPb
npeobpa3oBaTtens 4acToThl.
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. He yctaHaBnuBalTte KOHAEHCATOPbl ANS MOBbILLEHNS
koadbuLMEeHTa MOLLHOCTU 3NeKTpoaBUraTens wnu sBapuctop Ans
MOInHMe3awnTbl Ha Bbixoge Y. B npotuBHOoM cnydae Y moxet
YWATK B OLUIMGKY MO TOKOBOW Neperpyske unu Aaxe BbINTU U3 CTPOSI.

MpeaynpexaeHne o6 onacHocTH

. [o Tex nop, noka UCTOYHUK MUTaHUS NOAKIMIOYEH (BKItoYas
cny4yau, korga N4 B cocTosHUM OLIMBKN UNWM HaXoaMTCS B pexvume
OXUAaHUs KOMaHabl), BXOAHbIE U BbIXOAHbIE TOKOBEAyLLME LUMHbI
Haxo4ATCS NOA HaMPSHKEHNEM.

. Ecnu MY nogkntoyeH K ceTn Unm UCTOYHKKY NepeMeHHoro
TOKa, NMUTaHWe Ha ABuUraTenb MOXeT ObITb MOAAHO B JTOOON MOMEHT.
HenpegHamepeHHbIN Nyck BO BpeEMS1 HACTPOWKK, 06CnyXMBaHWS 1nu
PEMOHTHbIX PaboT MOXET NPMBECTM K TSHXKKUM TpaBMam 1 NeTanbHbIM
nocrneacTBUsM.

. B MY ycraHoBneHbl koHOEHcaTopbl, KOTOpble OCTatTCA
3apsPKEHHBbIMY €LLle HEKOTOPOe BPEMSI NMOCIE OTKIOYEHUSI NMUTaHUS.
[MoaTomMy HeobxoaMMO BbbKAATh He MeHee 5 MUHYT nepea Ha4vanom
obcnyxmBaHust BO n3bexxaHue yaapa anekTpuyecknM TOKOM.

KopoTkoe 3ambikaHue

crnyvyae Cepbes3HOV Neperpyskn W MOSIBNEHUSt KOPOTKOro
3aMblkaHusi, pabota npeobpasoBaTenst 4acToTbl [AOMKHA ObiTb
HemeaneHHo npekpaieHa. [Mocnepylowmin BBOA B 3KCMyaTaumio
OCYLLIeCTBMSIETCA TONBKO nocne cobntoaeHns TpeboBanuii (rmasa 8).

3asemnexue

B oTBeTcTBeHHOCTb nomb3oBaTens (unuM  cneumanucra,
3aHUMaKLWNMCA  MOHTaXoM UK nogknodeHvem [14)  BxoguT
NMOAKIOYEHME  3a3eMSieHUMsi B COOTBETCTBUM C  MECTHbIMMU
cTaHgapTamMu aneKkTpobe3onacHoCTU.

1.2 O6wue TpeGoBaHUA

[ns obecneyeHus HagexHou n 6esonacHomn paboTbl YCTPONCTBA,
= | Heo6xoAnMO MCMonb30BaTb AOMNOSHUTENBHOE 0BopyAOBaHMe.

— MopapobHee cm. rnasa 3.2 1 3.3 HacTosILLEro pyKoBOACTBA.
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MpodmnakTuyeckoe oGenyxuBaHve

KpaiiHe Ba)XHO BbINOMHATb NpodunakTu4eckoe obenyxvBaHme u
perynsipHble MpoBepku npeobpasoBaTens 4YacToTbl, B KOTOpoe
BXOOWT OYUCTKA, PErynsipHbli KOHTPONb U 3aMeHa M3HaLIMBaeMbIX
netaneit. MNogpobHee cM. Ha canTe ([lepeyeHs paboT no nNnaHoBoMy
M TEXHMYECKOMY 0bCcnyXnBaHUIO npeobpasoBartesien YacToThl).

PaboTta Ha YacToTe HUXKe U Bbllle HOMUHaNbLHOM

Ecnun B TexHomornyeckom npouecce BO3MOXHa NPOAOIKUTENbHASA
paboTa anekTpoaBuratens Ha Hu3kux obopoTax, To Heobxoaumo
ncnonb3oBaTh AOMOMHUTENbHOE OXMaXAeHve anekTpoasuraTens
VNV UCNonb30BaHWe anekTpoaBuratens, agantmposaHHoro and M4Y.
Ecnn Heobxoanma paboTa Bbille HOMUHAMBHOW CKOPOCTU, MPUMUTE
BO BHVMMaHWe TpeboBaHWsi 3aBOfa-V3roTOBUTENS dNeKTpoaBuraTens.

Bubpauus mexaHM4eCcKoOro ycTponcrea

OnekTpoaBuraTenb Ha HEKOTOPOM [Auanas3oHe 4acToT MOXeT
BOWTN MEXaHWYECKUI PE30HAHC, YTO CTaHET NPUYMHON MOBbILLEHHOO
wyma v Bubpauuii. Bo nsbexaHune gaHHoro agpdekta, Heobxoaumo
YyCT@HOBUTb [AManas3oH MpPOMyCKaHUs Pe30HAaHCHbIX 4acToT C
NOMOLLBI0  PYHKUMW  CKaYkoOOpasHOW MNepecTpovKM  BbIXOAHOM
4acToThl.

>

Pa6ota c YKPM

MpumeHeHne YKPM coBmMecTHO ¢ npeobpasoBaTteniemM 4acTtoThbl
BeAET K WMMYNbCHbIM KONebaHusaM B 3MEeKTPUYEecKUX cucTemax.
MpeobpaszoBaTens YacTOTbl B 3TOM Crlyvae BbI3blBAET yBENUYEHNe
TOKa PE30HaHCHOW TapMOHMKW, a TakkKe yXyAlleHue nuTaroLero
HanpshKeHWst, 4YTO MOXeT NpuBecTU k cbosiM B paboTe o6opyfoBaHNSA
W flaxe BbIXOAY U3 CTPOS.

B cBA3u c 3aTuM HeobGXoAuMO NpeaycMOTpeTb AN 3aluTbl
MY npuvmeHeHne cneumanbHbIX (PUNBTPYIOLLMX) PeaKTOpPOB WMK
apoccenei  3awWwuTHbIX  (MMBO  Apyroro  AOMOSHUTENbHOro
obopynoBaHus, pekoMeHgoBaHHoro npoussoauTenem YKPM).

6 instart-info.ru


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

1.3 YTunusauus

B cocrtaBe maTepuanoB, npuUMeHsieMbIx B npeobpasoBaTensix
yactoTbl «MHCTapT», He COAEPXWTCA BeLecTB, KOTOpble MOryT
oOKa3aTb BpegHOe BO3LEVICTBIE Ha OKPYXaloLLyt0 cpeay B NpoLecce 1
nocre 3aBepLUeHNs SKennyaTaumm uagenusi. B coctase maTtepuarnos,
NPUMEHSIEMbIX B U3AENWN, HE COAEPXaTCs AparoLleHHble MeTansbl
B KONMu4ecTBax, NpuUrogHbIx Ans caaun. lNocne okoHYaHWs cpoka
cnyx6bl MY nogsepraeTcsi MePONpPUSTHSIM MO NOATOTOBKE U OTMPaBKe
Ha yTUNU3auM B COOTBETCTBUM C HOPMAaTMBHO- TEXHWUYECKUMU
[OKYMEHTaMW, MPUHSATLIMU B 3KCMyaTUpYHOLLeid opraHusaumu no
YTUNM3aumMmn NNacTuka, YepHbIX, LBETHBIX METASNOB U 3NIEKTPOHHbIX
KOMMOHEHTOB.

Ob6opynoBaHue, cofepXallee 3MeKTPUYeckue KOMMOHEHTHI,
Henb3si yTWNM3upoBaTb BMecTe C ObiToBbiIMM oTxodamu. OHo
[OMKHO BbIThb YTUNU3UPOBAHO OTAENBHO B COOTBETCTBUN C MECTHbLIM
[ENCTBYIOLLMM Ha [aHHbIi MOMEHT 3aKOHOLAATENbCTBOM.

1.4 YcnoBusi XpaHeHUsl U TPaHCMOPTUPOBaHUS

\*/

Mpnbopbl TPaHCMOPTUPYIOTCA B 3aKPbITOM TpaHcnopTe moboro
Buaa. KpenneHme Tapbl B TPaHCMOPTHbLIX CpeAcTBax [AOSHKHO
npov3BOAUTBECA  COMMacHo MpaBunaM, AevCTBYOLWMX — BuAax
TpaHcnopTa.

YcnoBuss  TpaHCMOPTMPOBaHWSA  OOIMKHbI  COOTBETCTBOBATb
ycnosusiM 5 no FOCT 15150 — 69 npu TemnepaType OKpyxatoLLero
Bo3ayxa - 25...+ 55 °C ¢ cobniogeHvem Mep 3almTbl OT YAApOB U
BMOpaumn.

Mpun AnUTensHOM XpaHeHUM HeobXO0AMMO YUMTBIBaTL CreaytoLve
TpeboBaHus:

XpaHuTb npeobpasoBaTtesb 4acTOTbl B OPUTMHAMbHOW YNaKoBKe.
YcnoBus XxpaHeHusi B Tape Ha cKraje n3roToBUTens 1 notpeburens
JOImKHbI cooTBeTcTBOBaTh ycrnoBusim 1 no FOCT 15150-69. B
BO3AlyXe He [OMKHbl MPUCYTCTBOBATb arpeccuBHble MpUMecH,
TemnepaTtypa xpaHeHus - 20...+ 60 °C.

Ecnu Temnepatypa anutensHoro xpaHeHus Hwke 0 °C, nepep
BBOJOM B 3KCMnyaTauuio Heobxoanmo noMecTnTe obopyaoBaHue B
Cyxoe nomelLieHne ¢ Temnepatypoii + 10...+ 25 °C Ha cpok He MeHee
4 yacos.
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Mnaea 2. O6was nHgpopmauus o cepumn NCI

Mpeobpa3zosaTtens yactoTbl cepun NCI npeactaBnseT coboi onTumarnsHoe
UncpoBOe pelleHVe [Ans  ynpaBneHus  TpexdasHbIMU  aCUHXPOHHBLIMM
AMNEeKTPOABUraTENsSMU C KOPOTKO3AMKHYTbIM POTOPOM WU  CUHXPOHHBIMU
3NEKTPOABUIaTENSMU C MOCTOSIHHLIMU MarHUTamMu Npy BXOOAHOM HanpsikeHuu
230 B unu 400 B (3aBucut ot moaenu). MNpeobpasosaTtenu yactoTsl cepum NCI
MCMOSb3YOTCS B LUMPOKOM CMEKTPe MPOMbILLMEHHbIX MPYMEHEHWIA, B CMCTEMaXx
BEHTUMALMM N HACOCHbIX arperaTax.

2.1 NMpuHuMn ycTponcTBa NnpeobpasosaTtens YactoTbl cepumn NCI

NCI npencrtaBnsieT cobom cepuio  npeobpasoBaTenen  4acToThl,
MCMonb3yemblX AN yNpaBreHns NekTpoaBuratenemM nepemMeHHoro Toka. Ha
pycyHke 2.1 npuBeAeHa NpuHUMNnanbHas anekTpuyeckasi cxema TpexdasHoro
M4Y. Bbinpsmutens npeobpasdyeT TpexdasHoe MnepeMeHHOoe HanpsbkeHue B
NocTosiHHOE. 'pynna anekTponMTUYECKUX KOHAEHCATOPOB 3BEHA NMOCTOSHHOIO
TOKa CTabunuanpyloT NOCTOsHHOEe HanpshkeHue. MNpu nomowm IGBT-mogynen
NoCTOsIHHOE HanpsixeHue npeobpasyetcs B nepemeHHoe. Cepusi NCI nmeet
BCTPOEHHbIN TOPMO3HOW MOAY b.

Topmoasoit pesuctop

Bunpamirens  WywT Kackan IGBT-moayned

Al G 3
e |
EEF | e o oo
Cerms M
TopmosHo#
r Z:* (
T .g} Jg}

Cucrena ynpasnenus M4

PucyHok 2.1 — lMpuHyunuansHas anekmpuyeckas cxema 07151 mpexgasHbix
mooeneti NCI

2.2 HomeHknaTtypa usgenum

HeobxoaMmo npoBepuTb YCTPOWCTBO [0 MPUMEHEHUs Ha npeameT
OTCYTCTBUSA BHELUHUX NMOBPEXAEHNI 1 COOTBETCTBUNSA 0603Ha4eHus MY 3akasy.
Hapgnuck Ha nacnopTHo Tabnuuyke: Hanpumep, NCI-G0.4-2B.
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Cepusi

Pexvnm G — o6LLenpoMbILLnEeHHbIR*

MowuHocTb an.apuratens (kBT) ons obLuenpombliLLrieHHoro pexuma (G)
Pexum P — HacocHbIn**

MouHocTb an.gsuratens (KBT) anst HacocHoro pexuma (P)
HomuHanbHoe HanpskeHue:

1: Bxoa 1~230 (220) B, 50/60 I'u; Bbixog 1~230 (220) B

2: Bxoa 1~230 (220) B, 50/60 I'y; Bbixog 3~230 (220) B

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

7. B — BCTpOEHHbI TOPMO3HOWM MOAY b

8. [ononHuTenbHble onuuu:

C3C - gononHUTenbHOe NOKPbITUE NaKkoM;

KMIM-I - 3awmTHOE NOKpbITUE NnaT KoMNayHAoM;

SM - paboTa ¢ CUHXPOHHBLIMU ABUraTENAMY,;

WIMP - nHamBuayanbHoe NPOEKTHOE peLLeHVe.

IR NN

*00wWwenpoMmbILWneHHbIN pexum (G)

MCI'IOJ'IbSyeTCﬂ c Harpy3K0|7| C MOCTOAHHbLIM BpallawnuMm MOMEHTOM. B atom crny4yae BennyuHa
Bpawjawowero MomMeHTa, HeOﬁXD[J,VIMOI'O Ana  npuvBedeHus B neﬁcmme Kakoro-nnbo mMexaHusma,
NOCTOSIHHA HEe3aBUCUMO OT CKOPOCTU BpalleHus. anMepOM Takoro pexuma pasOTbI MOryT CIy>XUTb
KOHBeﬁepbl, BKCTpyAepbl, KOMNPeCCopbl, CKBaXXWHHbIE HAaCOCbl.

**HacocHbIl pexum (P)

Vcronb3yeTcs ¢ Harpy3koi ¢ nepeMeHHbIM BPaLLatoLLMM MOMEHTOM. OTOT MOMEHT UMEET OTHOLLIEHWE K
Harpyskam, 4515t KOTOpbIX TPEBYETCS HU3KMIA BPALLAIOLLMIA MOMEHT MPU HU3KOM YacToTe BpaLLeHus, a npu
YBEMUYEHUN CKOPOCTY BpaLLeHus TpeGyeTcst Goree BbICOKMI BPALLAOLLMA MOMEHT. TUNMYHBIM MPUMEPOM
TaKoro pexvma SBMsITCS HACOCh! (HACOCHI C BLICOKMM MYCKOBLIM MOMEHTOM Heo6X0AUMO noabupaTs no
06LLENPOMBILLNEHHOMY PEXUMY (G); K TakUM HACOCaM MOXHO OTHECTU CKBAXMWHHbIE HACOChI, HACOChI ANSs
nepekayku BA3KUX XXUAKOCTEN, BaKyyMHbIE HAacoChI).

INSTART® 9



2.3 MogenbHbIN psig U HOMUHanNbHbIE NapamMeTPbl

Tabnuua 2.1 — MogenbHbIN psia U HOMUHarbHble NapameTpbl cepumn NCI

Mogenb

BxoaHow Tok, A

BbixoaHow Tok, A

MowHocTb, KBT

Bxog: 1 . 198-253 B (+ 5 % He 6onee 20 mc), Bbixoa: 1 . 198-253 B (+ 5 % He

6onee 20 mc)
NCI-G0.4-1B 54 3.0 0.4
NCI-G0.55-1B 7.0 4.0 0.55
NCI-G0.75-1B 82 7.0 0.75
NCI-G1.5-1B 14.0 9.6 15
NCI-G2.2-1B 23.0 17.0 22
NCI-G4.0-1B 28.0 25.0 4.0
NCI-G5.5-1B 34.0 30.0 55

Bxopa: 1 d. 198-253 B (+ 5 % He 6onee 20 mc), Bbixoa: 3 ¢. 198-253 B (+ 5% He

6onee 20 mc)
NCI-G0.4-2B 54 2.3 0.4
NCI-G0.75-2B 8.2 4.0 0.75
NCI-G1.5-2B 14 7.0 15
NCI-G2.2-2B 23 9.6 2.2
NCI-G4.0-2B 40.0 17.0 4.0
NCI-G5.5-2B 60.0 25.0 55
NCI-G7.5-2B 75.0 32.0 75

Bxog: 3 d. 342-440 B (+ 5 % He 6onee 20 mc), Bbixoa: 3 cb. 342-440 B (+ 5 % He

6onee 20 mc)
NCI-G0.4/P0.75-4B 1.8/3.4 1.0/2.1 0.4/0.75
NCI-G0.75/P1.5-4B 3.4/5.0 2.1/3.8 0.75/1.5
NCI-G1.5/P2.2-4B 5.0/5.8 3.8/5.1 1.5/2.2
NCI-G2.2/P4.0-4B 5.8/10.5 5.1/9.0 2.2/4.0
NCI-G4.0/5.5-4B 10.5/14.6 9.0/13.0 4.0/5.5
NCI-G5.5/P7.5-4B 14.6/20.5 13.0/17.0 5.5/7.5
NCI-G7.5/P11-4B 20.5/26.0 17.0/25.0 7.5/11.0
NCI-G11/P15-4B 26.0/35.0 25.0/32.0 11.0/15.0
NCI-G15/P18.5-4B 35.0/38.5 32.0/37.0 15.0/18.5
NCI-G18.5/P22-4B 38.5/46.5 37.0/45.0 18.5/22.0
NCI-G22/P30-4B 46.5/62 45/62 45/60
NCI-G30-4B 30 62 60
NCI-G37-4B 37 76 75
NCI-G45-4B 45 92 90

10
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2.4 CoBMeCTMMOCTb C afeKTpoaBuraTenem

CrtaHgapTHbin anektpogsuratens ansa cepum NClI — 37O 4-XNONKOCHbIN
aCUHXPOHHbIN 3neKTpoABuraTernb C KOPOTKO3aMKHYTbIM poTopoM. B kavecTse
onuuM Takke ecTb BO3MOXHOCTb UCMONb30BaHWUA CUHXPOHHOrO ABUraTens ¢
NOCTOsIHHBIMKU MarHuTamu. MY nogbrpaeTcs B COOTBETCTBUM C HOMUHAMbHBIM

TOKOM 3rieKkTpoasuraTtens.

HomuHanbHbIN
npeBbIWaTh BbIXOAHOW TOK Npeobpa3oBaTenisi 4acToThbl.
LonyckaeTcsA paboTa C HECKONLKMMMU 3reKTPoABUraTensimMu,

TOK neKkTpoaBuraTtens He AONXeH

MMEILWNMN OANHAKOBbIEe TEXHUYECKNe XapaKTepucTuku. B atom
cnyyae noabGop OCYLWECTBAAETCA MO CyMMe HOMMHaNbHbIX
TOKOB € 20%-HbIM 3anacom: | =(I +| + - +| 3)"-1.2

ny am

a2

2.5 TexHn4yeckmne xapakTepucTuKn

Tabnuua 2.2 — TexHn4eckne xapakTepucTrkv npeobpasoBaTtenei YacToTbl

cepun NCI

Mokasatennb

3HayeHune

OCHOBHbIe napameTpbl

[OnanasoH Hanpsb>keHnsa n
4acCToTbl Ha BXo4e

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

,ﬂmanasou Hanpsb>keHnsa n
4YacToThbl Ha BbIXo4e

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

[nanasoH MoLHocTe!

0.4 ~ 45.0 kBT

Twn noaxkntoyYaemMoro
anekTpoasurarens

OpHodasHbIN aCUHXPOHHBIN ¢ K3P

TpexdasHblin acMHXPOHHbIN ¢ K3P

CUHXpPOHHbI ABUraTeflb C MOCTOSIHHbIMW MarHuTamu
(onuws)

MeTopabl ynpaBneHus

CkansipHbivi
BekTOpHbIN C pa3oMKHYTbIM KOHTYPOM (6e34aT4MKOBbIN
SVC)

MeperpyaoyHas cnocobHOCTb
(He vawe 1 pa3a B 10 MuH)

G: 150 % oT HOMMHanNbLHOro Toka B TeyeHue 60 c;

180 % OT HOMMHaNbLHOrO TOKa B TeyeHue 3 ¢

P: 120 % oT HoMMHanbHOro Toka B TeyeHune 60 ¢; 150 %
OT HOMVHaIbHOIO TOKa B TeYeHue 3 ¢

Hecyuwas yactota

1-15 «kl'y; Hecywas 4actoTa MOXEeT aBTOMaTU4ecKn
perynupoBatbCs B 3aBUCUMOCTU OT ocobeHHocTeln
Harpy3sku

[MyckoBOW MOMEHT

0,5 I'y: 150 % (Uf)
0,25 'y: 180 % (SVC)

[unana3oH ckopocTen

1:50 (U/f); 1:200 (SVC)

INSTART®
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ToyHOCTb OTOBpaXKeHNs
BbIXOAHOW 4acTOThbI

Lincbposoe 3aganHue: 0.01 'y
AxanoroBoe 3agaHune: MakcumanbHas Yactota x 0.1 %

TO4YHOCTb NOCTOSIHHOM
CcKOpoCTU

+0,5% (Uff), £ 0,2 % (SVC)

YBenuueHne momenta (U/f) ABTOMaTN4eckoe
XapakrepucTtvka Mpsmas.
3aBucumocTy (U/f) KsagpaTuuHasi.

JlomaHas no HeCKomnbKMM TOYKaM.

XapakTtepucTuka pasroHa/
3ameqneHust

4 nuHenHbIX, S-kpmBas 1 n S-kpmeas 2

®yHKums AVR ABTOMaTUYeCKas crabunusaums BbIXOJHOTO
HanpsbkeHust
dunbTp AMC BctpoeH

MaHenb ynpasneHusa

HecbemHasi LED-navenb. Ot 37 kBT cbemHas.
BbIHOCHas naHenb ynpaBneHust — onuusi

YnpasrieHvie B BEKTOPHOM
pexuve

Mo ckopocTh/No MOMEHTY

BcTpoeHHble paclumpeHHble
yHKLMN

MoxapHbln pexum, Tanmep, BCTpoeHHoe [MN[I-
perynupoBaHwue, npocton MK, komneHcaums
OTKMOHEHWSI CKOPOCTW, BbI3BAHHOTO MOBbILIEHUEM
Harpy3aku, yHKUMS ynpaBreHnst

YyacToTou koneGaHwii (NpumMeHsieTcst B 06opyaoBaHnm
HaMOTKW TEKCTUIBHOW HUTW)

[OnHamunyeckoe TOPMOXKEHWe

TOpMO)KeH ne NoCTOAHHbIM TOKOM

TONYKOBBIV PEXUM

OuanasoH uvactotbl: 0.0...makcumanbHas 4acToTa.
OTgoenbHoe  Bpemsi pasroHa/3amenneHus  ans
TOMYKOBOrO pexumMa

MpocTon MNK

3apaHue ckopocTy U BpeMeHu paboTbl Ha KaXaon 13
16 cTyneHem

MHorocTyneHyaTbIn pexum

3apaHue ckopocTy € LMPOBBIX KIEMM C NMOMOLLbIO
16 KoMBuHaumin

MWA-ynpasnexne

Peanusaunsi cuctembl ynpaBneHus € [aTiukoM
obpaTHol CBSI3n

BesocraHoBoyHas pabota

Mpwv nponagaHnn NUTaHKs:
MeHee 15 Mc — HenpepblBHas paboTta
6onee 15 mc — aBTONEpesanyck

CeTeBble MPOTOKObI

Modbus RTU — BcTpoeH

Onuun n akceccyapbl

MaHenb  ynpaBneHus,  yONWHUTENbHbIA  Kabenb,
MOHTaXHbIN  KOMMIEKT, 3aliUTHblE MOKPLITUA Mar,
JonosHuTensHoe obopynosaHue
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3awmnTHble yHKLMN

OnTumanbHbI komnnekc 13 30 TMMNOB 3aLunT

CreneHb 3aLuTbI

IP20

YnpaBnenve

Kananbl komaHabl 3anycka

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

3agaHue YacToTbl

Lucdposoe  3apaHve,  aHanorosoe - 3adaHve
HanpshkeHWs/Toka, UMMyNbCHOe 3afjaHue W 3adaHve
C CETEeBOro NpoToKona.

3agaHne MmomeHTa

7 TUNOB UCTOYHMKOB 3a[laHNs BpaLlaloLLero MoOMeHTa

MCTOYHUK NUTaHWs

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

Bxopbl ynpasneHus

4 uncpposbix (D/DI) go 15 kBT BKMOYMTENBHO,

5 undposbix oT 18.5 KBT (0OAUH M3 KOTOPbIX MOXET
MCMNOMNb30BaTbCst Kak BbICOKOYACTOTHBIA  MMMYTbCHbIi
Bxop (HDI5/HDI)), nogaepxmsator PNP/NPN noruky;
1 aHanorosblii (Al), 2 aHanorosbix (All, Al2) B
moaensix oT 37 kBT ¢ gmanaszoHom 0...10 B wnm
0/4...20 MA

Bbixoabl ynpasneHus

1 umdpposoit (Y) 10 B, 20 MA (MOXHO 1cnonb3oBaTb
Kak umMnynbcHbI — Ao 50 k'), B Moaensx ot 37 kBT
1 undpposoit (Y1) n 1 umnynbcHbli (FM);

1 peneiiHbiii (T): AC — go 250 B, 3.0 A; DC — pgo

30 B, 1A; 1 ananoroBbiii (AO), 2 aHanoroBbix
(AO1, AO2) B Mmogensx ot 37 kBT ¢

aunanaszoHom 0...10 B wnu 0/4...20 MA

Ycnosus okpyxatoLLen cpepl

MecTo ycTaHoBKM

B nomelleHWKn, BHe 30HbI OEUCTBUA MNPSMbIX
COMMHEYHBIX JTyYe, NbIfIK, arpecCcuBHbLIX ra3os,
roployero rasa, MacnsiHo/i B3Becw, napa, 6e3
BbINaAeHus KoHaeHcaTta

BbicoTa Hap YpOBHEM MOpA

Hwxe 1000 m Hag ypoBHeM mopsi (0T 1000 fo 2000 m
NPV CHUXKEHHbBIX HOMUHAMbHBIX
XapaKTepucTukax)

TemnepaTypa okpyxatoLen
cpenbl npu pabote MNY*

Ot - 10 go + 40 °C (akcnnyaTaums Co CHMKEHHbIMU
HOMUWHasbHbIMK XapakTepuctukamu 1.5 %
Ha Kaxablvi rpagyc o + 50 °C)

OTHocuTenbHas BNaXxHOCTb

OTHOoCuTENbHasi BRaxHocTb Huxe 95 %, 6e3
KOHAeHcauun

OxnaxneHve

MpuHyauTensHoe BO3AYLIHOE

Bubpauus

Menee 5.9 m/c (0.6 g)

Temneparypa xpaHeHus

OT-20pm0+60°C

*TemnepaTypa okpy:xatoLLeii cpeabl Npy 3anycke npeobpasoBaTens YacToTbl A0SKHA ObITb Bbilwe 0 °C
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2.6 BHelwHnn BUA n maccorabaputHble XapakTepUCTUKN n3aenus
BHewHun Bug pasnuyHbix Tunopasmepos mMogdenu NCI npeactaeneH Ha
pucyHke 2.3.

. . . . -

Tunopaavep 1 Tunopaswvep 2 Tunopasmvep 3 Tunopasvep 4 Tunopasmep 5

PucyHok 2.3 — BHewHut sud modeneli [NM4 cepuu NCI

R Sma
j“'ﬂﬂ'%'

S
82

__LJ .

PucyHok 2.4 — MabapumHbie U ycmaHO80YHbIe pa3Mepbl ycmpolcme cepuu
NCI munopasmepa 1

I CETT 1S
1
X N
a1 Inun {
| o
F& i/

PucyHok 2.5 — abapumHble U ycmaHO80YHbIE pa3mepbl ycmpolicme cepuu
NCI munopasmepa 2
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PucyHok 2.6 — MabapumHbie U ycmaHo804Hble padmepsbl ycmpoticme cepuu NCI
munopa3mepa 3
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PucyHok 2.6 — MabapumHbie U ycmaHo804Hble padmepbl ycmpoticme cepuu NCI
muriopasmepa 4
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o

PucyHok 2.6 — MabapumHbie u ycmaHo804Hble padmepbl ycmpoticme cepuu NCI
munopa3mepa 5
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Tabnuua 2.3 —MabapuTtHble 1 ycTaHOBOYHblE pa3mepbl cepun NCI

Mogenb

Bec
(HeTTO)

FaGapuTHbIe

pasmepbl,

YcTaHOBOYHbIE pasmepbl,

L

r

L1

B1

B2

B3

dg

Tuno-
pasmep

NCI-G0.4-1B

NCI-G0.55-1B

NCI-G0.75-1B

NCI-G1.5-1B

0.9

83

149

111

66

136

37

NCI-G2.2-1B

13

98

170

124

80

157

76

37

NCI-G0.4-2B

NCI-G0.75-2B

NCI-G1.5-2B

NCI-G2.2-2B

0.9

83

149

111

66

136

37

NCI-G4.0-2B

13

98

170

124

80

157

76

37

NCI-G4.0-1B

NCI-G5.5-1B

NCI-G5.5-2B

NCI-G7.5-2B

35

135

228

160

112

200

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

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

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

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

0.9

83

149

111

66

136

37

NCI-G4.0/5.5-4B

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

NCI-G7.5/P11-4B

13

98

170

124

80

157

76

37

NCI-G11/P15-4B

NCI-G15/P18.5-4B

35

135

228

160

112

200

NCI-G18.5/P22-4B

NCI-G22/P30-4B

NCI-G30-4B

58

210

318

200

170

275

6.8

NCI-G37-4B

NCI-G45-4B

125

255

428

206

200

410
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naBa 3. YcTaHOBKA U NoakrnovyeHue
3.1 Tpe6oBaHUsi NpU MOHTaXxe

LLledb-moHTax, nycKo-HanagouyHble paboTbl, BBO[, B
3KCMyaTaumto, TEXHUYECKOE 06CMYXMBAHNE OOMKHbI BbINOMHSATHCS
TOMbKO aTTECTOBaHHbIMM CreuuanucTamu, UMeLLMIN NpoduIibHoe
obpasoBaHve B obracTu anekTponpuBoda W aBToMaTu3auuv unu
cratyc “CepsucHoro/TexHunyeckoro naptHepa INSTART”, a Takke
rpynny no anekTpobe3onacHoctn He Huxe Il

HapylweHve npaBun un TpeboBaHUA NPU MOHTaXe MOXeT
NPVBECTU K MEPEerpeBy, CHWKEHUIO YPOBHS MPOM3BOOUTENbHOCTU
UNu BbIXO4Y U3 CTposl NpeobpasoBartens 4acToTbl.

Mepepn yctaHOBKOM

3anpelleHo npoun3BoauTb YCTaHOBKY 0OOpyAoBaHUsS, ecrnv npu
pacnakoBKe BbISIBNEHO nonafjaHue BoAbl B u3fenvie, obpasoBaHune
KOHAEeHcaTa, HEKOMMIEKTHOCTb /UM MeXaHNYeCK1e NOBPeXaeHUs.
He npous3BoguTb yCTaHOBKY, €Cnv HOMUHanbHOEe 3HadeHue,
yKkasaHHOe Ha 3aBOfCKOM Tabnuyke, He COOTBETCTBYET 3HAYEHUIO,
yKkasaHHOMY B BalLleM 3aKase.
YcnoBust TpaHCMOPTUPOBAHNSA OOMKHbI COOTBETCTBOBATL 2/1.2.4.
3anpelleHo kacaTbCs MNevyaTHbIX NnaTt U 3NEKTPOHHbIX
KOMMOHEHTOB pykamy 6e3 [AOMNONMHUTENbHbIX 3alMTHLIX CPeacTB,
npedyCMOTPEHHbIX  AEACTBYKOLUMMW  3aKOHaM U HOpMaMMu.
HecobniogeHne 3atoro TpebGoBaHWs nNpuBedeT K CTaTU4eCcKoMy
npo6o KOMMOHEHTOB.

Bo Bpems yCTaHOBKMU

CnepyeT ycTaHaBnvBaTe 060pyOBaHWE Ha HE MOABEPXKEHHbIE
BO3ropaHuio NpeaMeThbl, Hanpumep, ¢ MeTannmnyeckon, GeTOoHHO
MOBEPXHOCTbIO M Ha Ges3onacHOM pacCTOsiHUM OT FOpPHYMX U
B3pbIBOONacHbIX MaTepuanoB. HecobniogeHvne atoro TpeboBaHus
MOXXET MPVBECTU K BO3ropaHuio.

He ponyckaeTcsa ocnabneHvie BUHTOB C 3aBOACKMMU OTMETKaMU.

CnepyeT usberatb nonagaHust B MY oroneHHbIX KOHLOB NpoBoaa,
BMHTOB M ApPYrMX NMOCTOPOHHMX npeameToB. HecobnitogeHve aToro
TpeboBaHus NpuBeaeT K nospexaeHuto MY.

Cnepyet yctaHaenuBaTb [14 B MecTax, 3alUMLEHHbIX OT
MexaHW4eCcKnx yAapoB, BUOpaUUi M MPSAMbIX COMHEYHbIX Nyyen.
He ponyckaeTcs akcnnyaTauusi Ha OTKPbITOM BO3AyXe, B cpefe
arpeccuBHbIX ra3oB W XWOKOCTEN, B CPEAE MACISHOMO TymaHa 1 6pbIar,
B Cpe/ie COMNsHOro TymaHa, BO BIIaXKHOM cpefe 1 Nnoj BO3AencTBuem
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ocagkoB. TpebyeTcs ycTaHOBUTb Ha 0bopyaoBaHue unbTpyloLmne
YCTPOWCTBA, €Cn B BO3AyXe MPUCYTCTBYET MeTannuyeckas nbifb
U1 BONOKHUCTast U3BeCTb. TpebyeTcs ycTaHoBUTL Npubop BAanu ot
CUIOBbIX CETEeW, 3NeKTPOYCTaHOBOK BbICOKOW MOLLHOCTU, TaKuUX Kak
3MeKTpUYeckMe CBapoYHble annapatbl, T.K. OHW BAUSOT Ha paboTy
npubopa. PapvoakTuBHble  MaTepuanbl  MOryT — OKasblBaTb
BO3[eVICTBME Ha aKcnIyaTaumio obopynoBaHus.

Mpu pasmelleHnn AByx u Gonee npeobpasoBaTeren YacToTbl B
oaHOM LWkadpy, crnegyeT pacnonoratb UX corfacHo TpeboBaHusiM
. 3.1, 4tobbl 06ecneunTs CBOGOAHYIO LMPKYNSALMIO BO3ayXa.

Bo BpeMsi 311eKTPOMOHTaXHbIX paGoT

Ons CHATMS nuTalowero HanpshkeHns ¢ cunosbix knemm MY
HeobX0ANMO NpeaycMOTPeThb KOHTaKTOp. N5 3aLmTbl OT KOPOTKOro
3aMblkaHUs ~ HeobXogumMo  npegycMOTpeTb  aBTOMaTUYecKui
BbIKMNtoyaTens. HecobnogeHne atnux TpeboBaHUn MOXET NpPUBECTU
K BO3ropaHuio npyi KOPOTKOM 3aMbIKaHUW.

Mepen NnpoBeaeHEM 3NEKTPOMOHTaXHbIX paboT ybeanTech, 4TO
nutaHne oTkn4deHo ot Y. HecobniogeHue aTtoro TpeboBaHusi
MOXET NPUBECTU K MOPAXKEHWIO SNEKTPUYECKUM TOKOM.

O6paTnTe BHMMaHWE Ha MapkUpPOBKY knemMm u ybeauTecb B
npaBunbHOCTU MnoAkntoyveHns. HecobniogeHne atoro TpeboBaHWs
MOXeT NPMBECTU K noBpexaeHuto M4Y.

Heobxoammo cobnitogaThb cregytoLime yCrnoBust MOHTaxa:

* OcrtaBuTb cBOGOAHOE MECTO BbILWE/HWKE W C [ABYX CTOPOH OT
npeobpasoBaTtens 4YacToTbl, 4TOObI OOecneynTb MPUTOK W OTTOK BO3AyXa
(cm. puc. 3.1 n Tabnuuy 3.1). CnenyeT Takke yduuTbiBaTb TEMMOBbIAENEHME
OpYrMX YCTPOWCTB, HaxoAsWwMxcs B OAHOM Lwkadpy ¢ npeobpasoBartenem
4acToThl.

» [peoGpas3oBaTenb 4acToTbl MOXET OblTb YCTAHOBMEH TOMNbkKO B
BepTMKarnbHOM nonoxenun. Ecnv B ogHoM Lukady Heo6XxoaMMo yCTaHOBUTL
Heckonbko [14, TO ycTaHOBKY HeOOXOAMMO NPOM3BOAWTL TOPU3OHTANBHO
B pagd. B cnyvasx, ecnn Heobxogumo yctaHoButb MY apyr Hag Apyrom,
TpebyeTcs yCTaHOBUTbL M3ONMPYIOLLMIA pasBeTBUTENb Noj yrioMm 45 rpagycos,
KOTOpbLIN ByAeT NOMHOCTbLIO NepekpbiBaTh 30HY BbIBpoca HarpeToro Bo3ayxa ¢
HkecTosiwero MY (pucyHok 3.1).

* He ponyckaetcs nonagaHue MNOCTOPOHHWMX MNPEAMETOB  BHYTPb
BO3/yX0BOJA BO BPeMsi YyCTAaHOBKMW, MHa4ye npeobpasoBaTtenb YacToTbl MOXEeT
ObITb MOBPEXAEH.

. Ybeantbca, 4TO KnNacc 3awmTbl npeobpasosBaTtens 4acToTbl
COOTBETCTBYET YCMOBUAM 3KcrnyaTtaumn. Hecobniogenue TpeboBaHuii K
YCMOBWSIM OKpPY>XXatoLLel cpefibl MOXET NPUBECTM K COKPALLEHMIO CpOKa CryXObl
npeobpasoBaTerns 4acToTbl.
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CreneHb 3awmTbl IP20 0603HavaeT, 4To Koprnyc npeobpa3oBaTtens YacToTbl
3alyaeT OT nonagaHvus BHYTPb NpeamMeToB AUaMETPOM, MpeBbIaoLlLnmM
12,5 MM, 1 AnuHow Gonblie 80 MM, HO NMPU 3TOM He NPENATCTBYET NnonagaHuo
B Hero Bnarv (Qoxas, kanenb KOHAeHcaTa, CTpyw BOAb! 1 Ap.)

. TpebyeTcst ycTaHOBUTL (hUNbTPYIOLLME YCTPOCTBA B MECTE NPUTOKA
BO3Jyxa B Clly4yae CUMbHOrO 3arpsA3HeHns BO3ayxa Mbinblo.

Ona addpekTnBHOrO OxnaxaeHus npeobpasoBatenet YacToTel INSTART

HeobxoaMMO OCTaBUTb BOKPYr AOCTaToO4HO cBobogHOro Mecta®. Cxema
yCTaHOBKM npeobpasoBaTtens 4actoTel Ans obecnevyeHus BEHTUNALUM

nokasaHa Ha pucyHke 3.1.
[ 1

\

B Iz 100 mm

L

PucyHok 3.1 — Cxema ycmaHosku 14 cepuu NCI

*Ons Tunopa3mepa 1 paamepoM «A» MOXHO npeHebpeyb, AoNycKaeTCs ycTaHaBnMBaTh
60k-0-60K.

Tabnuua 3.1 — PaccTosiHWs Npy MOHTaxe

Tunopasmep N4 MoHTaXHble pa3mepbl
A B
1 - 2100 mm
2,3 =100 mm =100 mm

3.1.1 TennoBbligeneHune

MoTtepn sHeprum Ha npeobpasoBaHve B MY nepemMeHHOro HanpspkeHust

B MOCTOSIHHOE, a 3aTeM 06paTHO B MEPEMEHHOe, COCTaBMsoT OKoNo 5%.
3TV noTepy 3HepPrUM MPUBOAAT K TEMNOBLIAENEHWIO, MO3TOMY creayeT
npefoTBpallaTh YBENUYEHWe TemnepaTtypbl B Criydae YCTaHOBKW M34enus
INSTART® 19



B 3aKpbITbIV LWKad, AN Yero npedycMatpuBaTth B LIKady NpUHYOUTENbHYO
OXIaXAatoLLyo BEHTUNALMIO.

B aTom crnyyae HeobxoOMMO yuMTbiBaTb [AaHHble O TEMMOBbIAENEHUN,
ykasaHHble B Tabnuue 3.2

Tabnuua 3.2 — Tennobigenexve moaenei cepum NCI npy HOMUHaNBLHON Harpy3ake

Mopgens MY Tennootaaua, Bt Mogens MY Tennootaaua, BT
NCI-G0.4-1B 33 NCI-G0.4/P0.75-4B 35
NCI-G0.55-1B 40 NCI-G0.75/P1.5-4B 48
NCI-G0.75-1B 50 NCI-G1.5/P2.2-4B 66
NCI-G1.5-1B 78 NCI-G2.2/P4.0-4B 94
NCI-G2.2-1B 115 NCI-G4.0/5.5-4B 149
NCI-G4.0-1B 239 NCI-G5.5/P7.5-4B 185
NCI-G5.5-1B 315 NCI-G7.5/P11-4B 273
NCI-G0.4-2B 37 NCI-G11/P15-4B 379
NCI-G0.75-2B 55 NCI-G15/P18.5-4B 464
NCI-G1.5-2B 89 NCI-G18.5/P22-4B 564
NCI-G2.2-2B 137 NCI-G22/P30-4B 682
NCI-G4.0-2B 249 NCI-G30-4B 914
NCI-G5.5-2B 330 NCI-G37-4B 1127
NCI-G7.5-2B 450 NCI-G45-4B 1461

OcHoBHast YacTb B TENJIOBbIAENEHNN — NOTEPU B CUnoBbIX Lensax IGBT. Moa-
TOMY U3MEHEHWE HecyLLel YacToTbl NMO3BOSSAET PerynmpoBaTh TENMNoBblAeNeHe
npeobpasoBarens YacToThbl.

3.2 NMogknoyeHne BXOAHOIO NUTAHUA
3.2.1 Tpeb6oBaHUs K NOAKIMOYEHUIO

Mepen nopayen nuTaHus ybeauTtecb, 4TO nepudepuinHoe
obopynoBaHune u MY HacTpoeHbl B COOTBETCTBUM C YyKa3aHWAMU
[aHHOro PYKOBOACTBA ANA yKa3aHHoOW Mopgenu. HecobniopeHve
3Toro TpeboBaHMs NPUBEAET K HECYACTHBLIM CIyyasim.

Tatke HeobxoarMo ybeauTbCsl, YTO KIacc HanpshKeHUs nuTatoLLen
CeTU COOTBETCTBYET KMaccy HOMUHanNbHOro HanpshxeHus MY.

3.2.2 NpepoxpaHuTenu n aBTomaTM4eckue BblKnovaTenum

Ha Bxoge nuTaHus crepyeT uMcnonb3oBaTb MNpPeAoOXpaHUTEnu wu/wnu
aBTOMaTMYeCcKMe BbIKIIOYATENN AN OrpaHUYEeHUst BO3MOXHbBIX MOBPEXAEHUN
B Crnyyae Bbixoda W3 CTPOSi BHYTPEHHUX KOMMOHEHTOB npeobpasoBaTens
4acToThl.

CnefyeT yCTaHOBWUTb KOHTAKTOP C BO3MOXHOCTbIO PYYHOrO YrpaBreHust
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MeXay WCTOYHMKOM MNUTaHWS NMEepeMeHHOro Toka W npuBodoM. KoHTakTop
[OIMKeH Mpy HeobxoAMMOCTU OTKMYaTb nodadvy MUTaHWsA ANna npoBedeHus
MOHTaXHbIX U CEepBUCHbIX paboT, a Takke obecneunBaTb Ge30macHOCTb BO
BpeMs 3TUX OENCTBUN.

3awuTta nuHUA nNuTaHus JormkHa obecneyvBaTbCs Monb3oBaTeneM B
COOTBETCTBMM C FOCYAaPCTBEHHBIMU W MECTHBIMWU 3MEKTPOTEXHUYECKUMU
cTaHgapTamu. Beibop npepoxpaHuTenei U aBTOMaTUHECKMX BbIKMOYaTENen
NpoOU3BOAMTCA MO BXOAHOMY HOMWHANbHOMY TOKY, [daHHble O KOTOPOM
npusefeHs! B rmase 2.3. MogenbHbIN psa U HOMUHASbHbIE MapamMeTpbl C y4eTOM
neperpy3oyHoin cnocobHocTu npeobpasoBaTensi YacTtoTel. Ecnn npu pabote
npeanonaratotca AnvrensHole neperpy3kn 150 % 1 Bbile OT HOMUHaNbHON
MOLLIHOCTM, TO NoABOp OCYLLECTBSETCS N0 BXOAHOMY TOKY, YMHOXeEHHOMY Ha 1,5.

YbeauTech TaKkke, YTO BpeMs cpabaTbiBaHWSA NpeAoXpaHuTenein cocTaBnser
meHee 0,5 cekyHa. Bpemsi cpabatbiBaHUA 3aBMCWT OT TUMNa MCMOMNb3yemoro
npefoxpaHnTens, NOMTHOrO COMPOTMBIIEHNS CETU NUTaHWS, a TakoKke OT Mmrowaau
CeveHus, matepuana v AnvHbl nuTaroLero kabens.

BawwTa MoXeT  obecrneumBatbCA  OGbICTPOAENCTBYHOLWMUMM
npeaoxpaHUTensaMmn TUMOB:

Tun aR/gR — nonynpoBoAHNKOBbIE MPefoXpaHUTeny;

Tvn gG — cTaHgapTHble NpeaoXpaHuTenu Co BpemeHeM cpabaTbiBaHWA
MeHee 0,5 cekyHAbI.

3.2.3 NMogkno4vyeHue CUNOBLIX KNEeMM U 3a3eMneHust

Ha puvicyHkax 3.2-3.4 npefcTaBneHbl CXeMbl CUMOBbIX NoAkntodeHuid. Onuca-
H1e 0603HaYeHMIN Ha CUMOBLIX KNeMMax NprBeaeHo B Tabnuue 3.3.
TP
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PucyHok 3.2 — Cxema curosbix nodkmoyeHuli ons modeneti NCI-GY/PY-1B
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PucyHok 3.3 — Cxema curosbix nodknoyeHuli ons modeneti NCI-GY/PY-2B
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PucyHok 3.4 — Cxema curnosbix nodknroderuli onsi modeneti NCI- -4B do 30 kBm
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PucyHok 3.5 — Cxema curnoebix nooknroyeHuli 0r1si modeneli NCl- -4B om 37 kBm

Tabnuua 3.3 — OnuncaHne cunoBbIX KNemMm

0O6o03Ha4yeHune kKnemm DYHKLUN KNeMM

L1, L2, L3 (unmn R, S, T/L, N)| BxogHble knemmbl Ans NoAkmtoveHus TpexdasHomn
nutatowen cetn 400 B (unun ogHodasHow cetn 230 B)

+, BR Knemmbl 4ns nogknioyeHns TOPMO3HOro pesnctopa
U, V, W (unu U, V)) BbIxoAHble KnemMMbl Ha aneKkTpoaBuraTenb
@ PE Knemma 3asemneHus

3.2.4 Mepbl nNpeaoCTOPOXKHOCTA TMPU  NOAKNHOYEHMU BbIXOOHbIX
CUNOBbIX KNeMM

1. KaTeropuyecku 3anpeLleHo noaknioyaTe BXOA NUTaloLLe ceTu K knemmam
«U», «V» 1 «W».

2. Mopgkniountb BbIxoaHble knemmbl «U», «V» n «W» K BXOAHbIM Knemmam
anektpogguratens «U», «V» n «W» cooTBeTcTBeHHO. [TpoBepbTe HanpasneHue
BpalleHuss B COOTBETCTBMM C WHCTPyKUMEW Ha anekTpogsuratens. Ecnu
HanpaBreHue BpaLlEHUsi JrEKTPOABUraTeENsl He COBMajaeT C MpaBUbHbLIM
HanpaBneHneM, NOMEeHsANTE MecTaMu NPOBOAHUKU NOObIX ABYX Knemm u3 «U», «V»
n «W», nnbo npu nomoLum napametpa P0-13.

3. 3anpelaeTcs 3amblkaTb HAKOPOTKO MNWN 3a3eMnsiTb BbIXOAHYK LUenb. He
npuKacanTech K BbIXOQHOM Lenu U He AonycKanTe KOHTaKTa BbIXOAHOrO NpoBoaa C
Koprycom npeobpasoBaTerns 4acTtoTbl. B npoTMBHOM criy4ae BO3MOXHO NopakeHne
3MEKTPUYECKMM TOKOM UNN 3aMblKkaHNe Ha 3eMITto.

4. He gonyckaeTcsi NOAKMOYEeHNe eMKOCTHbIX Harpy3oK K BbIXOAHOW Lienu.

5. He ponyckaeTcs ycTaHOBKa 3MeKTPOMAarHUTHbBIX MYCKOBbIX YCTPOWCTB Ha
INSTART®



BbIxo4e npeobpasoBaTtens 4actoTel. B npoTvBHOM cryvae npu pasmbikaHum
3aMblkaHUM yCTPOWCTBa BO BpemMs paboTbl npeobpasosaTtens 4acTtoTbl OyayT
BO3HMKaTb CKa4ku TOKa, KOTOpble NPUBEAYT K BbIXOAY M3 CTPOS CUMOBOro MoAyns
npeobpasoBaTens 4acToThl.

6. YcraHoBka Tennosoro pene neperpysku. B coctaB npeobpasosatens
4acTOTbl BXOAWUT ONEKTPOHHas Cxema 3aluTbl OT neperpy3ok. [JononHutensHoe
Tennosoe pene neperpyskn HeobxoaAMMO YyCTAaHOBUTL B CieAyoLWMX Cryyasx:

* Ecrnn npeobpasoBaTenb 4acTOTbl UCMONb3yeTcs AnA  ynpaseHus
HECKOMbKVMU ABUraTensamu;

* Ecnu nogknoyaloTcs MHOrOMoMioCHble  Asuratenn. HomuHamnbHbIA  TOK
TENnoBOro pene neperpyskn AOMKeH ObiTb TakMM e, KaK HOMWHanbHbIN TOK,
yKa3aHHbIM Ha nacrnopTHomn Tabnuuke asuratens.

7. Ecnn cymmapHas AnvHa nposoga Mexay npeobpasoBaTenem 4actoTbl U
ABvraTenem CnuLLIKOM Benuka, Wnu Hecyllas Yactota npeobpasoBarens 4acToTbl
(YyacToTa nepeknioyYeHns CUIoBbIX

IGBT-TpaH31CTOPOB) CIMLLKOM BbICOKA, rapPMOHNYECKUI TOK YTEeUKM OT Kabenen
oKasblBaeT oTpuuaTenbHoe BMsHWE Ha npeobpasoBaTenb 4YacToTbl M Apyrve
BHEWHWe ycTpoucTBa. Ecnm  pnvHa  coegvHWUTENbHOW  MMHUM  MEXAY
npeobpa3oBaTenem 4acToTbl U ABUraTenem CrULLIKOM Bennka, HeCyLLylo 4acToTy
npeobpasoBaTtens 4acToTbl HEO6XOANMO NOHU3NTBL. Hecylas YacToTa MOXeT ObITb
3adaHa pyHKUMoHanbHbIM kogom PO-26.

3.3. MopgknioyeHne [ONONHUTENBLHOrO 060pyAOBaHUA

B 3aBucumMoCTM OT yCnoBun 3KcniyaTauum BO3MOXHO MpUMEHEHne
pononHuTensHoro obopyaoBaHua. Ha pucyHke 3.5 npepactaBneHa cxema
MOAKIOYEHNS AOMNONHUTENBHOTO 060PYAOBaHMS.

1 2 3 4 5 6 4 7

M
U

v v Knewas: 3T
K]  RIL1 urm ¢
L2 » SL2 ny VIT2 ¢
L3 } TIL3 w3 ¢

PucyHok 3.6 — Cxema nodkrtoyeHusi dononHumensHo20 obopydosaHusi




Tabnwuua 3.4 — OnncaHve AONONHUTENBHOro 060pyAOBaHNS

Ne YcTtponcteo Onucanune cyHKUMM MeTtoavika
noag6opa
1 ABTOMaTUYECKUI MpepHasHayeH Ans  3awmTtbl  NWHWUIA | o BXogHOMY TOKY
BbIKIoYaTens*/ 3MeKTpoceTM OT TOKOB Meperpyskn u oT | npeobpasosarens
Mpenoxpanntens* TOKOB KOPOTKOTO 3aMblKaHWs YacToTbl MoapobHee —
cm. masy 3.2.2
2 OneKkTpomarHUTHbI AnnapaT  AMCTaHLUMOHHOIO penctaus, | Mo BXogHOMY TOKy
KoHTakTop (KM)* npefgHasHayeHHbln AN BKIOYEHW M | npeobpasoBatens
OTKITIOYEHWUIA  CUMOBbLIX  3MEKTPUYECKUX | HacTOTbl
Lieneit Npu HopMasbHbIX pexvuMax paboThbl.
MpenoTBpallaeT NOBTOPHOE BKIIOYEHME B
cnyyae Bbixoaa npeobpasosaTens 4acToTbl
13 CTpost.
3 CeTeBoll gpoccenb MpepgHasHayeH Ana  CHWXeHus GpockoB | Tabnuupl
Toka BXOZHOIA uenun YacToTHoro | nog6opa-—Ha
npeobpasosarens, npu kone6aHusx | oduymansHoM
HanpsbKeHWsi B CETW, a Taloke ANs CHWKEHUs | cailTe — B paszene
BbIGPOCA rapMOHNYECKUX UCKaXKEHUI B CeTb | CETEBOI [POCCerb
oT npeobpasoBaTens 4acToThl.
4 PagunoyactoTHbIn MpepHasHaveH ansa ycTpaHenus | o HoMUHanLHOMY
unbTp* pPagMoYacTOTHbIX LUYMOB, BAWSIOWMX Ha | TOKy
pa6oTy npeobpasoBatens 4acToTbl npeobpasosatens
4acToTbl
BMC-cunbTp DdunbTpel IMC orpaHnumBaloT HanpshkeHne | Tabnuubl
M TOK BbICOKOYACTOTHbIX MOMeX, koTopble | nogbopa—Ha
BO3HMKAOT B CeTM OT npeobpasosBaTens | oduLmanbHOM
4acTOTbl B HOPMasnibHOM pexume paboTbl 1 | caiiTe —B pasaene
B YCIOBUSIX HEMCNPABHOCTEN. unbtp AMC
5 [poccenb noctosiHHoro | [lpoccerib NOCTOsIHHOMO Toka obecneunBaeT | Mogbop BbIMOMHATL

TOKa

6onee appekTUBHYO KoppeKLuo
KoadhuLMEHTA  MOLUHOCTM 3@  CYET
CrMaxuBaHus nynbcauuin Toka B 3BeHe
MOCTOSIHHOTO  HarpshKeHUsl, YeM BXOHOM
Apoccenb,  OrpaHMuMBaOLWMIACA  NULb
hopmoI Toka Ha BXoze.

[ns NOBbILWEHWSt  OTKA30YCTOMYNBOCTU
YaCTOTHO-perynMpyemoro npusoaa B
OTBETCTBEHHbIX NPUMEHEHUAX
pekomeHayeTcsA KOM6I/IHI/IPOBEHHOE

no pekomeHgaunam
npoussoauTens

INSTART®
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ucnonb3oBaHne oboux TUMOB p,poccenel?l.
BxoaHoi apoccenb noAaBnsieT BHELUHWE
KOHZYKTUBHbIE MOMEXU W CUMMETPUYHbIE
nepeHanpsxeHus, a opoccesnib NOCTOAHHOIo
TOKa AO0NONMHNTENbHO CTaﬁMJ'II/IGVIpyeT
BHYTPeHHIOI Uenb MY, nosbiwas obLyto
Ha,qé)KHQCTb CUCTEMBDI.

Topmo3Hon Moayrb

OGecneunBaeT nogady 3MeKTPO3Hepruu,
BblpabaTbiBAEMON B NPOLIECCE TOPMOXEHNS]
anekTpoasuratena Ha TOpM03HOIZ
peancTop, rapaHTUpyst HopmarnbHyio paboTy
npeoGpasoBaTens 4acToTbl.

Tabnuubl
non6opa—Ha
ocuymansHoM
canTe — B pasaene
Topmo3Hoi Moaynb

Topmo3HOM MoZynb  Heobxoaum, ecnu
TpebyeTtcsi npov3BecTn BbicTpoe
TOPMOXeHue I/IHepL[IAOHHOﬁ Harpysku.
Topmo3Hol peancTop MpepHasHaveH ansa paccevBaHus | B 3aBucMmoOCTM OT
BIeKTpo3Heprnn, EblpaﬁaTblBaeMOl’l TUNa Harpyskun (CM. Ha

B Mpouecce TOPMOXKEHUS WU  PE3KOM
CHWXEHUN CKOPOCTU aneKTpoasuraTens.

oduumansHoM cante
B pasgene
«Moppepxka n
cepBuc»

-> « JOKyMEeHTaLmnA»

BbixogHoI (MOTOPHbIN)
nApoccernb

MpepHasHayeH Ans 3awuTbl ABuratenen
OT MNWKOB HanpsiKeHWsi, BO3HUKAKOLWNX Npu
paboTe npeoGpa3oBaTeneii YacToThbI.
BenuuuHa nynbcauuin HanpshxeHns 3aBucuT
OT Hecyllell YacToTbl npeobpasoBaTenei
4acToThbl, ANMUHbI U TUNa kabensi. BI:.ICTpoe
BpeMsi HapacTaHWUsa HanpsHKeHns
XapakTtepuayeTcst [OMNOSHUTENBHBIMK
noTepAMM MOLLHOCTU U HexXenaTesllbHbIM
Harpeesom B kabensx u asuratene, a
TakKe MOXET MPUBECTV K Npobow unu
YCKOPEHHOMY CTapEHWIO N30MSLUN.
CHmxaeT CKOpPOCTb HapacTaHuA TOKOB
KOpPOTKOro 3aMblkaHus, Tem camMbIMm
obecrneunBasi Heobxoaumoe Bpems Ans
cpabaTbiBaHWs 3alLuMTLl NpeobpasosaTtens
4acToThbl. MCHOHbSyeTCﬂ npn

yAaneHHoCTn anekTpoasuratensa oT
npeo6pa303aTenﬂ yacToTbl Bonee yem Ha
50 m.

Tabnuubl
nopbopa—Ha
oduymansHom
canTe — B pasaene

MOTOPH bIl Apoccenb

DunbTp dU/dt*

MpeaHasHayeH Anst 3alWThl ABUraTens ot
BIIMSIHNA  UMMNYNbCHBLIX NepeHanpshkeHnin
UMM, koTopble MOryT Bbi3blBaTb MpoGoii
u3onsuum, [IOMOMHNTENbHbIN Harpes
nsuratens, siBNEHUE OTPaKEHHON BOSIHbI,
PE30HAHCHOrO HaroXeHWst BOMH, noTepu
nosepxHocTHoro adpcpekta. KomneHcupytot
©eMKOCTHble ~ TOKM  [NUHHbIX  kabeneit

MoaGop BLINOMHATE
No pekoMeHAaLMAM
npousBoauTens
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,ElBI/II'aTeJ'IeI;I, CHMWXaeT BUXpeBble TOKN B
cepAeYHuke poTopa M ctaTopa AsuraTtens,
nomexu HaBoAnmble

Ha PsSAOM PacrofioXeHHble CrnaBGoTouHbIe
kabenu ynpaenexus u annapatypy.

uneTp

BbIxoAHO CUHYCHBI

BbIX0AHOM CUHYCHBIN (OUNLTP NpeaHasHayYeH
ana crnaxwueaHua UMMynbCHOro
Hanpsp>keHus Ha BbIXoae 4acCTOTHOro
npeo6pasoBaTtens nyrem npeobpas3oBaHus
LUWM-curHana B CUHycouaanbHoe
HanpsbkeHve [+ MWHUMarnbHbIMK
rapMOHNYECKUMU NCKAXKEHNAMU.

Tabnuupl nonbopa — Ha
oduumansHoM cante—
B pasgene Bb\XOgHOIﬁ
CUHYC hl/lﬂbT[z

*pu ycTaHOBKe [aHHOro 0GOpYAOBaHUS CrieflyeT PYKOBOACTBOBATLCS PEKOMEHAALMSMI
npou3BoanTens no MeToAuke noacopa.

Bo Bpemsi paboTbl npeobpasoBatenb reHepypyeT BbICOKUIA TOK
=—= | YyTeuku Ha 3emnito. Heo6XxoAMMO YyCTaHOBUTL YCTPOWCTBO 3aLLUTHOTO
= | oTKMoYeHus (Y30) Ans oTcnexuBaHusi NPeBbILLEHNS ToKa YTeYKN Ha

3eMIt0, KOTOPOE MOXET BO3HUKHYTb BO Bpems paboTsl MY.

B knumaTuuyecknx 3oHax, MOABEPXKEHHbIM YyAapam MOJSHUK,
nonb3oBaTento HeobxoAMMO YCTaHOBUTb YCTPOWCTBO  3aLUMThI
oT umnynbcHoro nepeHanpsbkenns (Y3WUNM) nepep MY, yToOGbI
YBENUUUTL CPOK CNybbl NpeocbpasoBaTensi.

3.4 MNopxkntoyeHne KNeMm ynpasreHus
PacnonoxeHue knemm Ha Kornoake nokasaHo Ha pucyHkax 3.7 1 3.8, a
MX onucaHune — B Tabnuue 3.5.

& [® ]
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PucyHOK 3.7 — PacrnonoxeHve KNemMm Ha KOMOAKe MaTbl ypaBneHns Ha

moaensx go 30 kBt

+10V | All

Al2

DI1 DI2 DI3 Di4 HDI T/A

/8 | T/C

GND

GND

AO1

485+ | 485- | CME | COM Y1

AO2
FM

COM | +24V

PuvicyHok 3.8 — PacnonoxeHue knemMm Ha Konogke nnatbl ynpasneHus Ha

INSTART®
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Tabnwuua 3.5 — OnvcaHue KneMm yrnpaeneHus

Lindposbie D1 (DI1) Lincbposon Mporpammupyemble LM poBble
BXOfHblE BxoA 1 BXOZbl:
curHanbl D2 (DI2) Uncbposot 1. BxogHOEe ConpoTuBREHME:
BX0f 2 3.3 kOm
2. [lnanasoH HanpskeHusa Ha
D3 (DI3) Lndpposoit Bxope: 9B ~30 B
Bxog 3 Mopaepxusaiot PNP u
D4 (D14) Lndpposoii NPN-noruky, nepeknioyeHne
Bxop 4 OCYLLECTBMSAETCA [KaMMepoM
Ha nuueBoin naHenu
YCTPOWCTBA.
HDI5 (HDI) Knemma Bbico- | Momumo cpyHkumii D1 ~ D4,
KOYaCTOTHOrO MOXET WCMonb30BaThCs Kak
MMMYIbCHOrO BbICOKOCKOPOCTHOW UMMYrb-
BXxoAa CHbIN BXOA.
McTouHnk 10V (+10V) BrewwHnn WcnonbsyeTca ans
nuTaHns - VCTOYHUK NOAKIMIOYEHNSA BHELUHUX
GND nutanus + 10 B | ycTpoicTB (NoTeHUmMoMeTpoB
nT.A.).
MakcmmanbHbIN TOK Harpy3ku:
100 MA Tpebyemoe BHelLHee
conpoTuBIeHNe
o1 1 kOm ao 5 kOm
24V (+24V) BHewwHun O6ecneumBaeT nuTaHne
- WNCTOYHUK +24 B. Vicnonb3yetca ans
COM nutaHua + 24 B | noaknioueHns BHELLHUX
YCTPOWCTB (AaT4MKOB U T.4.).
MakcmmanbHbIN TOK
Harpysku: 200 MA
AHanorosbli Al (A1) Knemmbi [unanasoH BXoAHOro
BXOAHOW curHan| — aHaNoroBoro HanpskeHus: 0 B ~ 10 B
ManasoH BXOAHOTO TOKa:
SND Bxona 0w =20 wh
Al2 ConpoTtusnexue: 100 kOm
GND (ans
mogaenemn ot
37 kBT)
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AHanorosbIn
BbIXOAHOW
curHan

AO (AO1)

GND

AO2

GND (ans
mopaerneu oT
37 kBT)

Knemmbl
aHanoroBoro
BbIXoda

BbixogHou curHan
(HanpsbKeHne nnm Tok)
onpegensieTcst Jxamnepom
AO, HaxoasLLMMCS Ha NMLEBON
yacTu kopnyca. [inanasoH
BbIXOJHOMO HaNpsPKeHWs:
0B~10B

[nana3soH BbixogHoro Toka: 0/4
MA ~ 20 MA

PeneiHbin
BbIX04

TA-

TB-
TC

Pene T

TA-TB — HopmarnbHO
3aMKHYTBI KOHTaKT,

TA-TC — HopManbHO
Pa3OMKHYTbI KOHTAaKT.
KommyTupytoLas cnoco6HoCTb
pene:

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

VIMNynbCHbIN
BbIxoa/
Lindposon
BbIXOA C
OTKPbITBIM
KOMNEKTOpOM

Y-COM

FM/Y1-COM
(onst mogeneii ot
37 kBT)

MoxeT BbITb UCMONb30BaH B
Ka4ecTBe BbICOKOCKOPOCTHOIO
MMMYNbCHOTO BbIXOAA UMK
BbIXOAA@ C OTKPbITHIM
KOJNEKTOPOM, YTO
onpepensercs
DYHKLMOHAMBHBIM KOAOM

P6-04. BbICOKOCKOPOCTHOW
MMMNYNbCHBIN BbIXOA:
MakcumanbHas vyactoTta 50 Ky
Bbixoa € OTKpbITbIM
KOTMNEeKTOpOM:

[unanasoH BbIXOAHOrO

HanpsbKeHUs:
0B~24B

[unanasoH BbIXOOQHOTO
Toka: 0 MA ~ 50 MA
Ona mopenen ot

37 kBT:

FM — uMnynbCHbI
BbIXO[,

Y1 - undppoBoi
BbIXOZ C OTKPbITbIM
KONNEKTOPOM

INSTART®
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KommyHmKaumoH | A + (485+) Knemmbl A + (485+) noNoOXWTENbHbIN
HbIA cuUrHan B — (485-) NOAKIIOYEHMS! BXOA
nHTEpdenca B — (485) oTpuuaTenbHbii
RS-485 ansa BX0[,
paboTbl No
npoToKony
Modbus RTU
ny
» COM o AO WnpwnkaTop
A"am;:;';"" aHanorosoro
Myck ———9 D1 Ludp.sxon 1 A GND ¢ curkana
Pesepc ——o0 D2  Uudp. Bxon 2 TC
- coyHKUMS - ———0D3  Ludp.sxoa3 Peneiibin [\ TB | VHaukaTop
- chyHKuws - — 4p4  Undp.exons BbIXOA Th curHana
1
- pyHkumsa - - ———& HDI5* Liudpp. Bx0A 5
Y
A2k nglgfl; B;!i?ﬂ N Ynpasnsiowas
BHewHui Al Awanorossiii Konne:fro om ) I] - KaTywka pene
noTeHyuomeTp BX0A P com | !
GND 1 BapuaHT
|__ MoAKioueHus !
| -y PE F——p-—-—-=-=-=-—q
BapuaHT | VIMRYABCHBIA } Yijf WnpwnkaTop
nopkoyenms Al | v Bbixoa | MMnNynbCHOMO
____________ e A | comg curHana :
r =5 1 |
| Ld&ar VR [ O
| B3apatumk I PP ¥
| curHana Toka GND | O‘ j o
! com ! ] Ao A+ JA
| | e} RS-485
L | NPN I Modbus RTU B-
____________ S s / \
24V PE >_£

PucyHok 3.9 — Cxema nookrtoyeHusi ynpaenstowux kiemm cepuu NCI 0ns modeneti do 30 kBm

* Lincpposoit/mmnynbcHbiii Bxoa, HDIS gocTyneH B mofensix ot 18.5kBT BkntounTensHO
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Myck
Pesepc

- OYHKUMS -
- PYHKUMS -
- OYHKUMS -

3apaTyuK
curHana Toka

BHewwHui#
noTeHLMOMETp

PucyHok 3.10 — Cxema nodkroueHusi ynpasnsrowux knemm cepuu NCI dns modeneti om 37 kBm
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ny

 COM Auanorossiii “C1
L D11 Liucbp. exoA 1 BexoA T G ¢
DI2  Undp. Bxoa 2 TC
DI3  Lndp. exon 3 PeneiiHbiii ~ 1B
,DI4  Lincp. sxon 4 sbixon TA
HDI Uwdp. 8xon 5
Y1
Uudpp. Beixon |
Al C OTKPLITHIM
AHanoroBbIi konnexktopom 1/
GNp BxoA T CME
COM ¢
> +10V
L Al AHanoroebIA AO2
Bxog 2 Ananoroselit  FM
, GND BEXOAZ2  onp
PE
[
24V
* | AO2
WmnynecHeid | FM
BeXOA | yp
| 1
LT
| AO2
| FM
Ludbp. BeIXOA |}
C OTKPBLITEIM '
J19 J16 KonnekTopom 2 |
FM | [ PNP ! GND
! m Rs-485 485*
AO2 NPN Modbus RTU a5
J13 J12 J15 J18 PE
LI IR Il
u| |EHju u V]
AO1 Al2 Al AO2

1.9
[o

Wraukatop
aHarorosoro
curHana

WhaukaTop
curHana

]
5.

Y

WraukaTop
aHanorosoro
curkana

BapUaHThI
nogkntodeHua AO02 FM

1
Wraukatop :
uMnynbcHaro |
curHana |

777777777 -1
Ynpasnaowas
KkaTylka pene

HJJ
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3.5 Mpoknagka kabenen
3.5.1 O6wume npaBuna

Bbibop ceyeHuss kabene M HaAKOHEYHWKOB MPOU3BOAUTCS COrMacHo
HOMUHanbHbIM Tokam (cM. rnasy 2.3 MogenbHbii pag UM HOMUHAIbHbLIE

rnapamMeTpbl) N pasmepam KrneMMHbIX coeguHeHnn npeo6pasoBaTenﬂ 4acTOoTbl.
MOMEHT 3aTsKKM CUNOBbIX U ynpasndawnwmMx Knemm MOXHO MNOCMOTPETb B

Tabnuue 3.6.

Tabnuua 3.6 - MOMEHT 3aTSHKKU CUMOBBIX M YNPaBSOLLMX KITeMM

MomeHT

MOMeHT 3aTAaXKN 3aTAKKN

Mopenb (ynpaBnsiowme (cunoBblie

Knemmbl), H*m KNeMMbl),
H*m
NCI-G0.4-1B, NCI-G0.4-2B, NCI-G0.4/P0.75-4B 05 15
NCI-G0.55-1B 05 15
NCI-G0.75-1B, NCI-G0.75-2B, NCI-G0.75/P1.5-4B 0,5 15
NCI-G1.5-1B, NCI-G1.5-2B, NCI-G1.5/P2.2-4B 05 15
NCI-G2.2-1B, NCI-G2.2-2B, NCI-G2.2/P4.0-4B 05 15
NCI-G4.0-1B, NCI-G4.0-2B, NCI-G4.0/5.5-4B 05 15
NCI-G5.5-1B, NCI-G5.5-2B, NCI-G5.5/P7.5-4B 0,5 15
NCI-G7.5-2B, NCI-G7.5/P11-4B 0,5 2,2
NCI-G11/P15-4B, NCI-G15/P18.5-4B 05 2,2
NCI-G18.5/P22-4B, NCI-G22/P30-4B, NCI-G30-4B 05 22
NCI-G37-4B, NCI-G45-4B 0,5 2,2

MopGop cunoBbIx Kabenew BbIMOMHATL NpU COOMIOAEHUM  YCIOBUIA
MECTHbIX HOPMAaTMBOB MO TexHUke 6e30MacHOCTW, HaNPSHKEHWIO MUTAHWSA Y
HOMUHanbHoMy Toky M4 ¢ y4yeToM TpeboBaHuMi No aKcnnyaTauuu.

Bcsa npoBoaka JomkHa COOTBETCTBOBATL MECTHLIM 3aKOHaM Y HOPMAaTUBHBLIM
[OKYMeHTaM B OTHOLLEHUM CEeYEHNs kabens v yCroBuiA OKpy>KatoLLie Cpeap.

Tabnuua 3.7 — 3aBMCUMOCTb ANUHBI Kabens Mexay OT HecyLeln YacToTbl

[AnvHa nposopa mexay MY n <50 m <100 m >100 m*
aneKTpoasuraTenem
Hecywas yactoTa (napameTp P0-26) <15 Kl'y, <10 Kkl'y <5 kly

*Mpwv anuHe kabens ot MY go anektpogsuratens 100 m 1 6Gonee Heo6XOAMMO ycTaHaBNMBATL AOMOMHN-

TenbHoe o6opyAoBaHKe (MOTOPHbIV APOCCENb).
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OnacHocTb nopaxeHusa 3NeKTPu4eCKUM TOKOM

[MpeobpazoBaTtenb 4acToTbl MOXET MPUBECTU K BO3HUKHOBEHWIO
NMOCTOSIHHOTO TOKa B 3alUTHOM 3a3eMIISIIoLLEM MPOBOLHMKE.
HecobniogeHne criegyowmx pekoMeHAauuin MOXEeT MPUBECTU
K TOMY, 4YTO YCTPOWCTBO 3alUUTHOTO OTKIOYEHUsI He obecneunt
Heobxoaumylo 3awmTy. Tam, roe AOns 3awuTbl OT MOpaXeHwus
3MNEKTPUYECKUM TOKOM MPUMEHSIETCH  YCTPOMCTBO  3aLUUTHOrO
OTKIMIOYEHUs, AOnyckaeTcs yCTaHaBMMBaTb Ha CTOPOHY MNUTaHUSA
Tonbko Y30 tuna B.

3awmTa oT Neperpysku no ToKy

Mpn Mcnonb3oBaHUM HECKONbKUX OBUratenei Heobxoanmo
yCTaHaBnuBaTb JOMOMHUTENBHOE 3alUTHOEe 06opyAoBaHne Mexay
npeobpasoBartenem 4acToThbl 1 ABUraTenem, Hanpumep, ycTponcTea
3aLLUMTbI OT KOPOTKOro 3aMblKaHWUst N TENJIOBYIO 3aLLUUTY ABUraTens.
Ons 3awutbl OT KOPOTKOrO 3aMblkaHuUs W MNeperpysku no TOKy
pekomMeHAyeTCs UCMonb3oBaTb BXOAHbIE MpepoxpaHutenu. Ecnu
npounssoanTenb He npegycMaTtpusaet nx yCTaHOBKY,
npegoxXpaHNTenu AOMKHbl OblTb YyCTAHOBMEHbI CMELuanucToM BO
BpEMS MOHTaxa.

OnacHOCTb TOKa yTeuKu

[MpeobpasoBaTenb 4YacToTbl reHepupyeT TOK yTeuku. Yem Bbilwe
Hecyllas 4acToTa, Tem Oonblle TOK yTeyku. Tok yteukm MY
cocTaBnsieT 6onee 3,5 MA, hakTuyeckoe 3HayeHune onpeensieTcs
ycrnoBusiMM akcnnyatauun. [ns obecneyeHus 6esonacHoctu MY
N aneKkTpoaBuraTenb AOMKHblI ObiTb 3a3emneHbl. ConpoTuBneHue
3a3emMrieHnst JOImKHO BbiTb MeHee 4 OM. He ponyckaetcsa nogknoyatb
3a3eMISIOLLMIA MPOBOZ K CBApOYHOMY annapary v ApYyromy CUIIOBOMY
obopynoBaHuio.  HenpaBurbHO  BbIMOMHEHHOE  3a3eMIleHue
npeobpasoBaTens YacToTbl MOXET NMPUBECTU K NeTanbHOMY ucxoay
U1 cepbesHbiM TpaBMaM. [paBunbHoe 3a3emMrieHne o6opyaoBaHms
OOIMKHO OblTb YCTPOEHO CEPTUULMPOBAHHBLIM CreuuanMcToM-
3MEKTPOMOHTaXKHUKOM.
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AnekTpobe3zonacHoOCTb

. MpeobpasoBaTesb YacToTbl HEOGXOAMMO 3a3eMISATh B COOT-
BETCTBUM C AEWCTBYIOLWMUMM CTaHAapTaMu Y HOpMaTuBaMu.

. [Ins npoBOAKM BXOOAHOMO NUTAHUS, ABUrATENS U YNpaBsoLLmnX
TNIHWUIA PEKOMEHAYETCS UCMONb30BaTh OTAENbHbIE 3a3EMIIsIHO-
e kabenu.

. 3anpeluaeTca 06beanHATb 3a3eMIeHe HECKONbKUX NPeot-
pasoBaTenen YacToTbl MyTeM NOCNeLoBaTENBHOIO NOAKIOYe-

HUS.

. 3azemnsoLymne NpoBoaa A0SMKHbI ObITb MAKCMMarbHO KOpPOT-
KAMU.

. Crepyvite MHCTPYKUMAM NPOU3BOAMTENS ABUrATENS MO ero
NMOAOKITOYEHNIO.

MHayumpoBaHHOe HanpsikeHue

MHayumpoBaHHOe HampspkeHne OT BbIXOAHbIX kabernen asurarte-
e, pacnonoXeHHbIX PSAOM ApYr C APYroM, MOXET HakonuTb 3a-
psa Ha KoHgeHcaTopax 0bopyAoBaHWS Aaxe Mpu OTKIMIOYEHHOM U
n3onvpoBaHHoM obopyaoBaHun. HecobniogeHne TpeboBaHui no
pasgenbHOM NPoKNagke BbIXOAHbIX Kabenen agsuratens MOXeT npu-
BECTU K CMepPTENbHbIM UCX0A4aM Unu TshkenbliM TpaBmaMm. PekoMeH-
[AyeTcs NpoknaapiBaTh BbIXOAHbIE kabenu ABuraTens oTAenbHO Unm

MCNoNb30BaTb 3KpPaHMPOBaHHbIE Kabenu.
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Mpn ncnonb3oBaHun 6onee Yem AByx MY He gonyckaeTcs obpas3oBaHve
netesb C 3a3eMIAOLWMM NPOBOAOM:

MpaBunbHO He npaBunbHO He pekomeHpgyeTcsi

PucyHok 3.11 — CxemMamuy4Hoe u3obpaxeHue obpa3osaHusi
nemnau ¢ 3a3eMsiiouUM rMpogooom

Ha pwucyHke 3.12 npeactaBneHbl pasfivyHble CUCTEMbl  3a3eMieHus.
PekomeHoyemas cuctema 3azemnenus TT unum IT.

L1 AMS L1 L1
2 L~ L2 L2
L3 —V VA L3 L3

N N

] PEN

=
L Harpyaka = Harpyska = Harpyska

Cxema TN-C Cxema TN-S Cxema TN-C-S

— L1 L1
L2 L2
L3 L3
N N

l ] PE ] PE
= Harpyska lT Harpyska l?

Cxema TT Cxema IT

PucyHok 3.12 — Turibl cucmem 3a3eMrieHust



CUMMETPUYHBIN  9KPaHMPOBAHHLIN  kabenb obecneunmBaeT MeHbLUNIA
YPOBEHb 3MEKTPOMArHUTHOrO M3ry4YeHusi BCEN NPUBOAHOW CUCTEMbI, MEHbLLIYIO
HarpysKky Ha U30onsuMIo 3NEKTPOABUraTerNsl, MeHbLUNE NMOALLUMHUKOBbLIE TOKU U
MEHBLLWIA U3HOC MOALLUMMHUKOB. 3alUMTHbIA NPOBOAHMK BCEraa AOMmKeH UMeTb
[0CTaToOuHYH NPOBOAMMOCTb.

B Tabnuue 3.8 ykazaHO MMHVMManbHOE CeYeHue 3aLUTHOrO NPOBOAHMKA B
3aBMCMMOCTY OT pa3mMepa hasHbIX MPOBOAHVKOB B COOTBETCTBUM CO CTaHAAPTOM
FOCT P M3K 61800-5-2-2015, korga pasHbli M 3aLUMUTHBIA MPOBOAHUKM
BbINOMHEHbI M3 OAMHAKOBOro MeTanna. B npoTuBHOM cryyae ceyeHue
3aLLUMTHOrO NPOBOAHUKA AOMKHO obecneyrBaTh Takyt e NPOBOAMMOCTb, HYTO
1y BbibpaHHoro no tabnuue 3.7.

Tabnuua 3.8 — MMHMManbHOE ceyeHre 3aLMTHOrO NPOBOAHMKA

CeueHue hasHbIX NPOBOAHMKOB MuHuManbHoe ceyeHne
S (Mm2) COOTBETCTBYHIOLLErO 3alUMTHOro
npoBoAHuKa Sp (Mm2)
S<16 S
16<S=<35 16
35<S Si2

CeueHvie kabensi JOMKHO ObITb paccuMTaHO, WUCXOAS W3 CreayroLimx
YCIOBUIA: yKIagka B NOTOK He Bornee 6 kabenen B psa, TemnepaTtypa Bo3gyxa
30 °C, usonsuwmsa MNMBX, TemnepaTtypa nosepxHocTn 70 °C. MNapameTpbl kabenew
ONna  Opyrx ycrnoBWA [OMKHbI COOTBETCTBOBAaTb TPEOOBaHWSIM MECTHbIX
HOpPMaTMBOB MO TexHWKe 6e30MacHOCTW, HampsXKeHU NUTaHus  ©
HOMUWHaNbHOMY TOKY NPMBOAA C y4eTOM TpeboBaHWi No aKcrnyaTaumm.

HeobxoaMmo npuaepXxmBaTbCs Creayowwyx npasun:

« Kabenb anektpoasuratens crnefgyet NpoknagbiBaTb Ha PacCTOSHAU OT

ocTasnbHbIX kabenen.

+ Kabenwu anektpoaBuraTenei HeCKoNbKMX NPUBOAOB MOXHO YKNaabiBaTb

napannenbHo U psaoM ApYr C APYToM.

+ Kabenb anekTpogsuratens, kabenb nutaHus u kabenu ynpaeneHus

npoknaabiBaTh B pa3Hbix kabemnbHbIX NIOTKax.

* B uenax CHWKEeHWS YPOBHSI 3MEKTPOMAarHWUTHBIX MOMEX, BbI3BAHHbIX
UMMYMbCHBIM XapakTepoM BbIXOAHOTO HanpsiKeHus NpuBoOAa, He cneayet
npoknafbiBaTb kabenb [ABuWratens napannenbHo ApyruMm kabensMm Ha
MPOTSHKEHHbIX y4acTKax.

MepeceyeHne kabenen ynpaBneHWs U CUNOBbIX kabenen crenyet
BbIMOMHATL MOA YrNoM, Kak MoxHO Gonee 6rnumskum k 90°. He ponyckaetcs
npoknagka NocTOpPoHHKX kabenen Yepes npmeof. KabenbHble NOTKM AOMKHbI
MMETb XOPOLLYIO 3MEKTPUYECKY0 CBA3b APYr C APYroM M C MPOBOAHMKaMMU

INSTART® 35



3a3eMIeHunsa. Ons ynydweHuna BblpaBHMBaHUA noTteHunana MOXHO
MCMorb30BaTb CUCTEMbI antOMUHNEBbBIX KabernbHbIX JIOTKOB.

Kabenb anekrpoasurarens

He meHee 300 mm

KaGenb nutanus

KaGenb ynpasnexus Kabenb anekrpoasurarens

'}
‘ He meHee 200 mm He meHee 500 mm

BxopnHow kabenb nuTaHms

KaGeno ynpasnexus

PucyHok 3.13 — paghuyeckoe npedcmasneHue paccmosiHuli Mexdy kabensmu
3.5.2. Bbl6op kabenen ynpaBneHusi. SkpaHUpoBaHue

Bce «kabenu ynpaBneHusi [OMMKHbI ObiTb  9KpaHWPOBaHHbIMW. [ns
aHarnoroBbIX CUrHanoB criedyeT MUcrnonb3oBaTh kabenb TUnNa «BUTas napa» c
[OBOVIHBIM 3kpaHoM (cM. puc. 3.14a). Kaxabii curHan gormkeH ObiTb NoaKMoYeH
C MOMOLLBIO OTAENbHOW 3KPaHWPOBaHHOW napbl. He cnepyeTt ucnonb3oBaThb
OOVH O6LLMIA NPOBOA ANS pa3HbIX aHANOroBbIX CUrHANOB.

==

Puc. 3.14a Puc. 3.146

[nsi HU3KOBONbTHBIX LIMOPOBBIX CUTHAMOB Ny4LlE BCEro NOAXOAMT kaberb ¢
[BOWHbIM 9KpPaHOM, OZIHaKO MOXHO UCMONb30BaThb U kabenb TMna «BuTas napa»
C OOHUM 3KpaHoMm (puc. 3.146).
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3.5.3. NopknioyeHme Ha WKnHY RS485. TpeboBaHMs MO NOAKITHOYEHUIO

* Vcnonb3yiiTe akpaHMpOoBaHHbI kaberb, coaepXallumii ABe BUTbIE Napbl.

» CoepuHuTe cootBeTcTBYHOLWME noTeHumans! (O B).

» MakcumanbHas anmHa nuHnm — 500 MeTpoB.

» MakcumanbHasi AnvHa oteeTBneHns — 20 MeTpoB.

* [Mpoknaaka kabenen: NpokraabiBaiTe CETEBOW Kaberb OTAENBHO OT CUIOBbLIX
kabenew (No kparHe mepe, Ha paccTosiHuM 30 cMm); ecnv Heobxoaumo,
BbIMOMHSANTE MepeceyeHns nog npsMbIMU yrinamu; NoaknoyanTe akpaH
kabensi K KneMMe 3a3eMIIEHUst KaAoro MOoAKIYaeMoro npubopa.

* [MogkntounTe TEPMUHATOPbI NIMHUM K KaXKOOMY U3 ABYX KOHLIOB JIHUN.

3.5.4. MopknovyeHne NPOBOAOB K aHaroroBoMy BXoay

Mpy Manon BenuuuHe HanpsPKEHWS1 aHanoroBoro CurHana Ha Hero MoryT
NoBNUSTb BHeLHMe nomexu. B obwem crydae Heobxooumo Mcrnonb3oBaTb
3KpaHMpOBaHHbIN kabenb ¢ A4NMHON, He npeBbiwatoLen 20 M, Kak nokasaHo Ha
pvicyHke 3.15.

<20m ny

O T gov
RN
b denp

h_j PE

PucyHok 3.15 — Cxema rnodko4eHusi npoeodos K aHasno208oMy 8xody (obuwjuli
cnyyati)

B crnyyasix, korfa aHanoroBbli cUrHan noaBepraeTcst BO3AENCTBUIO CUMbHBIX
nomex, HeoGXoAMMO YCTaHOBWUTL (OUIbTPYIOLWMIA KOHAEHCATOp, PacnonoXuB
€ero psAoM C UCTOYHMKOM aHasrioroBOro curHana, unm npoaetb kabenb B
heppuTOBOE KOMbLIO, Kak MnokasaHo Ha pucyHke 3.16. TpebyeTtcs caenatb 2-3
BUTKa kabensi Ha eppuToBOM KomnbLe. HamoTka [osmkHa Npov3BoAnUTLCS B
OZHOM HanpasfieHuu.

®eppuToBoe ny
KONbUO
BHewHuiA | ——__ Al
WUCTOYHUK c 1 22H®
aHanorosoro /T 50B
curHana § _— GND

PucyHok 3.16 — Cxema NoAKIoYeHUs MPOBOAOB K aHanoroBomy BXxody (npu
BO3AENCTBUN CUMBHBIX NOMEX)
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3.5.5. NMopgkntoyeHne Harpy3ku K penenHomy Bbixoay

PeneiiHbin Boixon TA-TB-TC npeactaBnseT cobon BbIXOA TUMa «CyXow
KOHTaKT», T.e. K HeMy TpebyeTcsi MoABECTW MUTaHWe COrmacHo puUcyHky 3.17
(nogkntoveHne Harpysku, MUTaloLWENcst OT NePEMEHHOrO HanpsixeHus) unu 3.18
(nogkmoYeHne Harpysku, MUTaLLENCs OT MOCTOSHHOTO HaMNPSHKEHUS).

my
Tc | s250BAC
L
B
TA
N
Harpyska

(< 3A, 250B AC)

PucyHok 3.17 — Cxema noOKIo4eHus1 Hazpy3Ku rnepemeHHo20 moka K pesietiHomy
8bIX00y

ny

<30B DC

Harpyska
(£1A,30BDC)

PucyHok 3.18 — Cxema noOKYeHUs1 Hazpy3KU MoCmOsIHHO20 MoKa K pesnieliHomy
8bIX00y



3.5.6. NMopgkntoyeHme K uMppoBbLIM BXOAHLIM KIieMMam

MopxntoveHre LM poBbIX BXOAHbIX KNEMM B YETbIPEX PasiNYHbIX BapraHTax:

BapuaHT nogkntoyeHns 1 (Mo yMonyaHuio): BHELLHWIA MCTOYHUK MUTaHNSA He
ucnonbayeTcs, undposble Bxodbl B pexvme NPN.

BapuaHT nopknoyveHns 2: UCnonb3yeTcs BHELUHWA WCTOMHWK NUTaHus,
undposble Bxoabl B pexume NPN.

BapwvaHT nogkntoyeHns 3: BHELLHWA NCTOYHWK NUTaHUS HE NCNOMb3yeTcs,
undpoBble BXxoAbl B pexume PNP.

BapuaHT nogkntoveHnss 4: MCrnonb3yeTcs BHELWHUA WCTOYHUK NUTaHuS,
undposble BXxoAbl B pexume PNP.

n4 ny
9-30B DC
24V g 24V
D1 NPN D1 NPN
D2 D2 3
D3 D3 I
Q
D4
D4 PNP PNP
HDI5* HDI5*
COM COoM
Bapuanm 1 Bapuanm 2
4 mny
24V 24V
D1 AT
NPN i D1 NPN
D2 ] —+——¢D2 )
D3 —o—: \ D3
|
———¢ D4
D4 PNP | HDI PNP
HDI5* —z—' ] 5%
PE =
COM COM
9-30B DC
BapuaHm 3 BapuaHm 4

PucyHok 3.19 — BapuaHmbl NOOKIHYEHUs1 YUugposbIX Kemm
* Lindbposoit/mmnynbcHbif Bxod HDIS goctyneH B Moaensix ot 18.5kBT BkitouMTensHO
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naBa 4. MoaroToBka K pa6oTte

4.1 Mepbl NpefoCTOPOXHOCTU U NPOBepKa nepea NPooHbLIM
3anycKom

He  npubnuxantecb Kk  npeobpasoBaTento  4acToThl,
ANeKTpoABMraTeENtd W UCMOMHWUTENIbHOMY MeXaHu3My B cryvae
MCnonb3oBaHNA aBTOMATUYECKOro nepesarnycka, T.K. BHe3anHbIf
nepesanyck MOXeT NPUBECTU K TpaBMam nepcoHana.

[ns onepaTWBHOro OTKMIOYEHWsT Mnpeobpas3oBaTens 4acToThbl,
TpebyeTcs yCTaHOBUTL OTAENMbHYHO KHOMKY aBapuAHOro octaHoBa. B
NPOTMBHOM CIly4ae BO3MOXHO MOfy4YeHne TpaBM.

He npukacanTtech K paguatopy unv TOpMO3HOMY Pe3uncTopy, T.K.
OHM HarpeBaloTCs [0 BLICOKUX TemnepaTyp. B npotmBHoM cnyyae
BO3MOXEH OXOT.

[MocKONbKY HK3KYI0 CKOPOCTb BpaLLEHWs JreKTpoABuraTens
MOXHO W3MEHWTb Ha BbICOKYIO, TO neped Havanom paboTbl
obsasatenbHo ybeamTecb B TOM, YTO AManas3oH BO3MOXHbIX YacTOT
ANeKTPOABUraTens n MexaHn4eckoro obopyaoBaHnsa COOTBETCTBYET
BbICTABMIEHHOMY Auana3oHy B npeobpasoBatene 4actoTel. B
NPOTVBHOM Crlydae BO3MOXHO MOMyYeHne TpaBM W MOBpexaeHue
obopynoBaHusi.

3anpelyaeTcs CHMMaTb WMV MOAKMHOYATb BbIHOCHYKO MaHesnb
yrpaBneHns npu  BKIIOYEHHOM MUTaHMM Ha npeobpasosartene
YacToTbl. B MpoTMBHOM  cnyyae  BO3MOXHO  MoOpaxeHue
3MNEeKTPUYECKUM TOKOM.

4.2 NpobHbIN 3anyck

1) BbINONHWTL Mepbl NPeAOCTOPOXHOCTM 1 NPOBEPKY nepes, NPobHbIM
3anyckom. MNepBoe BKMtoYeHWe npeobpasoBaTens TpebyeTcsi NPoM3BOANTb NPU
OTKIIOYEHHOM  3nekTpoaBuraTene (OTCOEAMHEHHbIX BbIXOAHbLIX —CUIOBbIX
Kabensx).

2) Mocne nofayn NUTaHVs 1 BKMKOYEHUS npeobpasoBaTens Heobxoanmo
ybeouteca B TOM, 4YTO MpeobpasoBaTerflb HaxoOWUTCA B pexume “‘ocTaHoB”
(Ha ovcnnee muraeT uHAMKaumMs, He roput ceetoamon «PaboTax). B cnyyae,
ecnu Ha gucnnee otobpaxaeTcs coobleHve Tuna «ErrXX», Heobxoanmo
obpatuTbes k rmaee «CoobLyeHns o cocTosHum MY».

3) Mepen ocywecTBneHnem HacTpoek npeobpasoBatens nof
KOHKPETHOE MpYMeEHeHWe HeobXoAMMO BbINOMHUTL COPOC BCex HaCTpoek Ha
3aBOACKME YCTaHOBKM (3HayeHne yHKUMoHanbHoro koga PO0-28 HyxHO
yCTaHOBUTb B 3Ha4eHuve 1).

4) BbINONHMTL HACTPOVIKY NapameTpoB aMeKTpoaBuraTens:

-P4-01 — HOMMHanbHas MOLLHOCTb anekTpoasuratens (kBT);
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-P4-02 — HoMuHanbHoe HanpsxeHue anekTpoasuratens (B);

-P4-03 — yncno nontocos anekTpoasuraTens;

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

-P4-05 — HoMuHanbHas YacToTa anekTpoasuratens ('u);

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

5) Mocne ycnelwHoro nepBoOro BKIOYEHWA npeobpasoBatens npu
OTKIMIOYEHHOM 31eKTpoABMraTene M OCYLLECTBIIEHUSI BCEX YKa3aHHbIX Bbllle
HacTpoek HeobXoAMMO MOAKMIOYUTL  BbIXOAHbIE CUMOBble kabenu K
3NEeKTpoABUraTento U/vnm JONoNHUTENBHOMY 060PYAOBAHMIO, YCTAHOBIIEHHOMY
Ha BbIXxode npeobpasosarens.

6) MepBbIlt 3anyck npeobpasoBaTens C MOAKMIOYEHHbIM ABUratenem
npov3BOAWTL MpU nNoMoLmn Haxatusa kHorku «TOJY.». TMpu ygepxusaHum
kHomkn «TOJIY.» anekTpopsuratens OyfgeT BpawatbCsd Ha CKOPOCTU,
3KBMBaneHTHoW 4actote 6 [u. Heobxogumo ybeauTbcs B NpaBUIbHOM
HanpaBneHuM BpaLleHVs MOAKIIYEHHOro anekTpoasuratens. B cnyvae
HEBEPHOr0 HanpaBrieHusi BpalleHns HeobxoAMMO W3MEHUTb HamnpasrneHune
BpaLLEHNs C NOMOLLbIO (PYHKLMOHanbLHoro koga P0-13 nnun nomMmeHATs Mectamu
e ntobble asbl BbIXOAHOMO CUMOBOrO NPoBoAa.

Mpn npobHom 3anycke npeobpasoBaTens Heobxoavmo obpallaTte
ocoboe BHMMaHWe Ha criegyoLiee:

* NPUBOA HE JOMKEH MPON3BOAUTL YPE3MEPHBIX LLYMOB, PbIBKOB
1 BUGpaLuii;

* BENMYMHA TOKa 3reKTpoaBuraTens He [OKHa MpeBbllaTb
HOMUWHAJIbHOTO 3HAYEHUs;

* MpaBUMbHOCTb OTODpaXeHUs MHAMKALMU U 3HAYeHUA Ha
avcnnee.

Mocrne ycnewHoro OCyLEeCTBREHUs1 NMPOBHOro 3anycka Ans MnonyyYeHus
XEenaeMblX XapakTepUCTUK NpUBOAA cCrefyeT OCYLLECTBUTL HAcCTPOWKY Bcex
napameTpoB paboTbl NpeobpasoBaTensi.

Kak npwv ckansipHoOM, TaK 1 Npu BEKTOPHOM PEXMME YNpaBreHust AOSKHbI
ObiTb BBEAEHbl [AaHHble C nacriopTHon Tabnuuku anekTpoasuratens. [ns
JanbHelillei HacTPOMKK criedyeT UCMoMb30BaTh Tabnuuy MyHKLMOHANBHBIX
napameTpoB (cM. rmasy 6.3 [MapaMeTpbl MEHIO NPOrPaMMUPOBaHYS).

4.3 UpeHTndMKaLma napameTpoB 3reKTpoaBuraTens
(aBTOHacTpOMKa)

PexuM BEeKTOPHOro ynpaBfieHUst C PasoOMKHYTbIM KOHTYPOM CTpOWUT
mMaTeMaTU4ecKylo Mofenb NOAKMo4YaeMOoro df1eKTpoABMraTenst Ha OCHOBaHWUM
BBEJEHHbIX napameTpoB. YTobbl MOMy4YMTb BLICOKYIO MPOW3BOAUTENBHOCTb
3neKTpoABUraTens u onTyMaribHble XapakTepUCTHKM yrpaBreHusl, TpebyeTcs
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nony4nTb TOYHble MapamMeTpbl YMNpaBnsemMoro anekTpoasuratens. [ns
obreryeHns [OaHHOM 3adauM  MCMonb3yeTcs  PyHKUMS  ugeHTudmKaumm
napameTpoB 3MeKTpoaBuraTens.
STanbl Npy BbIMOMHEHWUN NAEHTUDVKALMN:
1. BbibpaTb NCTOYHMK KOMaHA nycka/octaHoBa (P0-04 = 0) — ynpaBneHue ¢
naHenu;
2. 3aTem BBECTM CrniefyroLymne napameTpbl B COOTBETCTBUN C NacropTHON
Tabnuykon anekTpoaBuUraTens:
-P4-01 — HomuHanbHast MOLHOCTb anekTpoasuratens (kBr);
-P4-02 — HomuHanbHoe HanpshxkeHue anekTpoasuratens (B);
-P4-03 — yncno nontocoB anekTpoasuraTens;
-P4-04 — HoMuHanbHbIV TOK anekTpoasuratens (A);
-P4-05 — HomuHanbHasa YactoTa anektpoasuratens (u);
-P4-06 — HoMnHanbHasa ckopocTb anekTpoasuratens (06/MuH).

MpeobpaszoBartenu yacTtoTtbl cepumn NCI umetoT ABa Tuna ngeHTudmKaumm.
BbiGop Tuna naeHTudnkauuii 3aBUCUT OT TEXHOMOMMYECKUX YCITOBUNA:

A) Ecnn Harpyska MOXeT GbITb MOMHOCTLIO CHATA C Bana anekTpoasuratens,
cnegyeT BbiOpaTb «2» B napametpe P4-00 (nonHas upeHTUdUKaums),
noaTBepanTb BbIbop, a 3ateM HaxaTb «[TYCK» Ha naHenu ynpaeneHus. Mocne
atoro [MY 3anyctut oanekTpogswuratens Bneped W Hasad, npousBenet
yckopeHue u 3ameparnerve. lMpouecc MoXeT ANUTLCA OKOMO ABYX MUHYT, nocne
yero MY npekpaTtuT paboTy. B pesynbtate naeHTudgmkaumm 6yayT paccuutaHbl
creytoLime napaMmeTpbl:

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

- P4-08 (conpotuBneHue cratopa anektpogsuratens 1);

- P4-09 (conpotuBneHue poTtopa anektpoasuratens 1);

- P4-10 (B3aMmHas MHAYKTMBHOCTb CTatopa u poTopa anektpoasuratens 1);

- P4-11 (vHOYKTMBHOCTb paccesiHus cTatopa u potopa anekTpoasuratens 1).

B) Ecnn Harpyska HE MoxeT OblITb MOMHOCTbIO CHATa C Bana
anekTpoaguraTtens, BbiOpaTte «1» B napameTpe P4-00 (ctatnyeckas
naeHTudukaumns), nNoaTBepAuTb Bbibop, a 3atem Haxatb «[MYCK» Ha
naHenu ynpaenexus, nocne atoro MY aBToMaTMyecku BbINOMHUT U3MeEpeHue
crieaytoLLmMx napamMeTpoB, He 3anyckasi aneKkTpoaBuraTenb:

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

- P4-08 (conpotuBneHue ctatopa anektpoasuratens 1);

- P4-09 (conpoTtuBneHue poTtopa anektpoasuratenst 1).
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naBa 5. BctpoeHHasa naHenb ynpaBreHusi U akceccyapbl
5.1 Onucanme 1 hyHKUMOHaNbHOE Ha3Ha4YeHUe NaHenu ynpasneHus
MaHenb ynpaBneHuss umMeeT AMCMNENW M KHOMKM ynpasreHus. Oucnnen
nokasblBaeT MEHIO HACTPOMKU NapaMeTPoB U pasfuyHble paboyne COCTOSIHUS.

KHonkun — uHTepdeiic cBsA3u nonb3oBaTens n npeobpasoBaTtens YyacToTbl. [Ans
cepuu NCI npegycmoTpeHa 0fHOCTPOYHas NaHenb ynpaBreHus:

Ceetoayoab!

Pvcnneit

MoteHuvomeTp
1 KHOMKa BBOAA

KHorka meHto Ton4KoBbIA peXUM

KHonka nycka KHonka octaHosa

Knonka nepekntoyeHns
Mexay paspagamn

PucyHok 5.1 — PyHKLMM KHOMOK 1 cBETOAMOAO0B naHenu ynpasnexus NCI
Tabnuua 5.1 — OnncaHve KHOMOK NaHeNW ynpaBneHusi 1 CBETOANOA0B

Hassanue Onwucanue yHKUUN

KHonku naHenu ynpaBneHus

MeHio Bxop B MeH0 napaMeTpoB, BO3BpAT B NPeAbIAYLLMIA
YPOBEHb MEHI0

HaxaTue: BBO4 M NOATBEPXKAEHVE BBOAA NapaMeTpoB.
. (noTeHumnomeTp) BpalleHue: Npy BXode B MEHIO - HABUraLumsi o MEHIO, B
pexume yrnpasrieHUs - UISMEHEHWUE OMOPHOMN YacTOThbl

PeX1M MOHUTOPUHIa: NPOKPYTKa OTOBPaXeHUst AaHHbIX.
Bo Bpemsi HAaCTPOWKV NapaMeTpoB: 3MEHEHNE Kypcopa
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Myck KHonka 3anycka M4

Cron OcrtaHos M4, cbpoc owwmbok

Tonu. HasHaueHvie 3ToW KHOMKN yCTaHaBNMBaETCS B NapaMeTpe
P7-28: 3HayeHune 0 (N0 yMONYaHMI0) — TONYKOBbIV PEXUM;
3Ha4eHve
1 — cMeHa HanpaBreHus BpaLLeHus.

CeeToaMoabl NaHenM ynpasneHus

Pab6ota Bkn: MY B cocTostHUM paboTbl;
Bbikn: MY B cocTOAAHMM OCTaHOBA;
Mwuranue: M4 B pexxvme cHa.

Tok./anct. Bkn: 3anyck 1 ocTaHOB NPOV3BOAUTCS C KNEMM;
BhbIkn: 3anyck v 0CTaHOB NPOM3BOAMTCS C NaHenu
yrnpaBneHus
MwraHue: 3anyck u octaHoB npousBoguTcs Yepe3 Modbus
RTU.

BrP Bkn: BpaLLeHue B o6paTHOM HanpasneHun (peeepc);
Bbikn: BpalyeHue B NpsiIMOM HanpasneHun (Bnepes);
Mwuranue: npon3oLLno BKMOYeHNe peBepca npu
yCTaHOBIEHHOM 3anpeTe 06paTHOro BpaLleHus.

Ow./m. Bkn: ynpaBneHue no MOMeHTY
Mwvranue: npouecc naeHTUuKaLmMmn/cocTosiHne owmnobKku

5.2 OQucnnen

B coctosHum paboTtbl nnu octaHosa M4 cBeToamoabl NaHenu ynpaeneHuns

OoTOOpaxaloT pasnuyHble COCTOsHUS nNpeobpasosaTens (cm. Tabnuuy 5.2). B

napameTtpax P7-29 (napameTpbl oToGpaxeHuss B pexume paboTbl) n P7-30

(napameTpbl 0TOOpaXkeHWs1 BO BPeMsi OCTaHOBa) MOXHO BbIOpaTh Tpebyemble

nokasaTenu ans otobpaxeHus Ha aucnnee. KHonka «BBO[M» vcnonb3yetcs

[ONst CMeHbI NoKasaTernew.

Tabnuua 5.2 — OtobpaxeHue nokasatenen Ha aucnnee MY

Koa Ha gucnnee

3HayeHune

OnopHast YacToTa

Pa6oyas yactota

BbixogHom Tok

Hanpspkenve 3MMT/BbixogHoe HanpshkeHne

CKOpOCTb BpaLLEHWs ANeKTpoABUraTens
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5.3 JononHuTenbHbIe akceccyapbl

CeeToanogHas naHenb npeobpasoBaTersi YacToThl SABNSETCH HECHEMHOW.
LononHutencHass LED-naHenb npuobpetaeTcss OTAENbHO M MOXET ObiTb
BblHECEHA Ha LUKad C MOMOLLbIO MOHTa)XHOMO KOMMeKTa (B KOMMMEKT NOCTaBKu
He BxoguT). [laHenb NCI-KP (pucyHok 5.2) npepgHasHadeHa ans
nporpaMMmpoBaHust npeobpasoBatens  4acTOTbl. OHa nossonseT
OCYyLLEeCTBNATb MporpammupoBaHve [14Y, 3anyck, ocTaHoB, perynupoBaHue
4acTOTbl U MOHUTOPWHI NapaMeTpPOB, MMEET CTeneHb 3alnTbl IP31.

’

Roraniucr |

PucyHok 5.2 — BeiHocHas naHens ynpasneHus NCI-KP

Tabnuua 5.3 — OnucaHne KHOMOK NaHenu ynpaereHusi 1 CBETOANOL0B

HanmeHoBaHue W, mm | B, Mmm I, MM wi,mm | Bl,mm | M, Mm

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

MoHTaxHas paMmka npegHasHadyeHa A KpenneHust naHenm ynpaeneHua.

wr |-

PucyHok 5.3 — MoHmaxHas pamka NCI-MF

Tabnuua 5.4 — Pasamepbl MoHTaxHOM pamku NCI-MF

HanmeHoBaHue Ww, mm | B,mm NLvuv | W1, mm | Bl,mm | M1, Mm

NCI-MF 70 116 18 64 110 16

5.3.2 YanuHUTenbHbIN Kabenb

OTaenbHO MOXHO MPUOBPECTU yANMHUTENbHLIM Kabenb AnuHoi go 10
METPOB AN NaHesn yrpasieHus.

PucyHok 5.4 —YonuHumenbHbil kaberb IN-EC
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maBa 6. MeHI0 nporpaMmupoBaHus

MeHto nporpaMmMpoBaHus MOXET BbiTb M3MEHEHO KaK B peXUMeE OCTaHOBa,
Tak 1 B pexvime paboTbl.

6.1 HaBuraumsa n pegaktupoBaHue napamMeTpoB B MEHIO

MeHo nporpamMMMpoBaHMs UCMONb3yeTcs AN MPOCMOTPa U M3MEHEHWs
napameTpoB, onpeaenstowmx paboTty npeobpasosaTens YactoTbl. [ing gocTyna
K MEHK MnporpaMmmMmmpoBaHnA Ha rMaBHOM 3KpaHE HaXXMUTE KHOMKY «MeHto».
B npeo6pasoBatene 4yactotbl cepum NCI uvcrnonb3yeTcss TpexypoBHeBasi
CTPYKTypa MeHI0 Ansi HACTPOWKN NapamMeTpoB.

pynna dyHKUMOHAMNbHBIX MNapaMeTpoB (MEHK MNepBOro YpOBHS) =+
napameTp (MEHI0 BTOPOro YpPOBHSI)— 3HA4YeHWe napameTpa (MeHI0 TpeTbero
YPOBHS). Hke npuBegeHbl CXeMa 1 HaBurauusi No MEeHI NporpaMMmnpoBaHus:

50.00 Iu¢posoii mrcrureit

v

MeH}0 TIepBOro YpoBHSL P00

H3MeHeHHe TPYIIIEI TapaMeTpoB

v

MeHI0 BTOPOTO YPOBHS PO0.11

H3meHeHune napamerpa

MeHI0 TpeThero ypoBHs 050.00

II3MeHeHNe 3HAYECHNS napaMerpa
PucyHok 6.1 — Cxema HacmpoUKu napamempos MeHIo
HaBwuraums no MeHto NporpaMMMpoBaHus:
* [1na HaBuraummn mexay rpynnamu napaMmeTpoB MEH0 NporpaMMmMpoBaHust

UCNONb3YOTCS KHOMKK () 1 (BpaLLeHne NoTeHUMOMETPa BMNpaBo 1 BMEBO);

+ [ins nepexofa B criepylollee NMoAMEHIO UCMONb3yeTcst kKHomka «Beoay»
(HaxaTue Ha MOTEHUMOMETP), ANs BO3Bpata B rMpedblayllee MeH
Ucnonb3yeTcs kHomka «MeHioy;
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6.2 3awmTa gaHHbIX naponem

MeHto nporpaMMuMpoBaHus MOXET ObiTb 3aBMOKMPOBAHO A1t TOro, YTOObI
3anpeTnTb  HexenaTenbHbIM  MOMb30BaTeENsM  U3MEHATb  MapameTpbl.
BrnokupoBka Ha 3anucb MapaMeTpoB ycTaHaBruBaeTcsl napametpom P7-49,
KOTOPbI MO3BOMSET YCTAaHOBWTL Mapoflb HA MEHI0 MporpammunpoBaHus. Ons
3TO0ro B napametpe P7-49 HeobxoAMMO yCTaHOBUTb 3Ha4YeHUe, OTnMyHoe oT 0 m
HaxaTb Ha kHornky «BBO[» (HaxaTve Ha noTeHUmnomeTp). BBeaeHHoe 3HayeHne
OyneTt naponem nonb3oBatens. [Mpyu BbixoAe M3 MeHK MporpaMMUMpoBaHUS
naponbHas 3awmTa byaet aktuBmpoBaHa. [py NOBTOPHOM HaXaTum Ha KHOMKY
«MEHIO» Ha gucnnee otobpasutcsa «0. 0. 0. 0. 0.». Tenepb npu nepexoge B
MEHIO NporpamMMmMpoBaHnsa NpeobpasoBaTernb YacToTbl CHa4Yana 3anpocuT BBOA,
napons, yCTaHOBMNEHHOro paHee B napameTtpe P7-49.

. [Ons Toro, 4ToObl OTMEHUTL GNOKMPOBKY MapamMeTpoB, B
== | napameTpe P7-49 HyXHO ycTaHOBUTb 3Ha4eHne «00000».
— . Ecnn Bbl 3abbinu naponb, obpatuteck B TEXHUYECKYHO

nopgaepxky INSTART.

6.3 NMapameTpbl MEHIO NPOrpamMMMUpPOBaHUSA U UX ONUCaHue

B MY cepun NCI napameTpbl crpynnmpoBaHbl Mo (yHKLMOHANbHOMY
Ha3Ha4YeHWIo; BaXHO NMOMHUTb:

1. Homep rpynnbl COOTBETCTBYET MEHIO MEPBOro YPOBHS;
2. Homep napameTpa COOTBETCTBYET MEHIO BTOPOTO YPOBHS;
3. Ha3sHaueHvie cTon6uoB Tabnuubl (hyHKLMOHANbHLIX TapamMeTpoB:

1-  cTonbeu, «PyHKUMOHATBHBIA KO, COAEPXKUT HOMEP NapaMeTpa;
2- i ctonbeu, «Ha3BaHue yHKUMU» COOEPXKUT KpaTKoe onuncaHve
PYHKUMN;
3- 1 ctonbeu, «Juana3oH HacTpounku», obGo3Ha4YaeT OOMyCTUMBIN
OManasoH 3Ha4YeHun napameTpa;
4- n cTonbel, «3aBOACKOE 3HAYEHNE» — UCXOAHOE YCTaHOBIIEHHOE
3HaYeHue;
5-n ctonbeu, «M3meHeHue», obo3HavaeT yCrnoBMs M3MEHEHUSA Wnu
OTCYTCTBME BO3MOXHOCTU M3MEHEHWs1 JaHHOro napametpa. Hwuke
noapo6bHO onucaHbl YCrnoBHbIE 0603HAYEHNs:
«o»: [JaHHbIN napameTp MOXeT ObiTb 3MeHeH, koraa N4 HaxoauTcs kak B
pexunMe OCTaHOBa, Tak 1 B pexume paboTbl;
«m»: [laHHbIN napameTp MOXeT ObiTb M3MEHEH TONbkO Toraa, korda MY
Haxo[MTCsi B PEXMME OCTaHOBa;
«ex»: [laHHbI NapameTp SBMAeTCA NapameTpoM MOHUTOPMHra (MCNoNb3yeTcs
[ONsi NpoCMOTpa M He MOXET ObITb U3MEHEH)
«#»: [aHHbIn napameTp MOXeT OblTb M3MEHEH TOMNbKO chneuuanucTamu
CEPBUCHOW CIyXObl.
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Fpynna PO: OcHOBHbIe napamMeTpbl

DyHKUMO- HasBaHue [rana3oH HacTPOWKMU 3aBoa. U3m.
HanbHbIA pyHKUMMU 3Hau.
koA
P0-00 Bepcus - XXX XX °
nporpamMMHoro
obecneyeHus

Bepcusa nporpammHoro obecneyeHnst MoOXeT BbITb TONBbKO NpoCcMOTpEeHa, HO
He MOXeT OblTb M3MEHEHa.

®DyHKUMO- HazBaHue [unana3oH HacTPOWKKU 3aBog. Uam.
HanbHbIA OyHKUMM 3Hau.
Koa
P0-01 Twn Harpysku 0: Tun G (Harpysku ¢ 0 ]

NOCTOSIHHBIM KPYTSALLUM
MOMEHTOM)
1: Tun P (Harpy3ku ¢
nepeMeHHbIM KpYTSLLUM
MOMEHTOM)

[aHHbI napameTp BbibrpaeTcs nog HeobXoANMbIV TUM HArpy3Ku.

0: ANA Harpy3oK C NOCTOSIHHbIM KPYTALMM MOMEHTOM.

McnonbayeTcsi ¢ Harpyskol ¢ NOCTOSIHHLIM BpaLLatoLLMmM MOMEHTOM. B aTom
cryyae BenuyMHa BpallaloLLlero MOMeHTa, HeoOXOAMMOro ANst npuBedeHus
B AeNCTBME Kakoro-nmbo mexaHuW3ma, MOCTOSHHa HEe3aBUCKMO OT CKOPOCTU
BpaLleHns. Hanpumep, KOHBeNepbl, IKCTPYAEPLI, KOMMNPECCOPbI, CKBAXUHHbIE
Hacochbl.

1: ANs Harpy3oK ¢ NepeMeHHbIM KPYTALMM MOMEHTOM.

Wcnonb3ayeTcsi ¢ Harpyskoii ¢ NepeMeHHbIM BPaLLaoLWMM MOMEHTOM. JTOT
MOMEHT MMEET OTHOLUIEHUE K Harpyskam, Arsi KOTOPbIX TPeByeTcs HU3KMM
BpALLAOLLMA MOMEHT MpW HU3KOW 4acToTe BPALLEHMS, a MPU YBENUYeHUn
ckopocTv BpalleHusi Tpebyetcsi 6oree BbICOKWIA BpaLLAOLLMA  MOMEHT.
TUNUYHBIM NPUMEPOM TaKOrO PeXxuMa SBMSOTCS HACOCh.

Hacocbl C BbICOKMM MyCKOBbIM MOMEHTOM Heobxooumo nopbupatb Mo
obLienpombilneHHoMy pexumy (G); K TakMM HacocaM MOXHO OTHECTU
CKB@XVHHbIE HACOChl, HAaCcOCh! ANsi NepeKkayky BA3KUX XMOKOCTEN, BakyyMHbIe
Hacocb!.
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DyHKLMO- HasBaHue [nana3oH HacTPOMKMu 3aBog. U3m.
HanbHbIA PyHKLUMN 3Hau.
Kon
P0-02 HomuHanbHbI 0.1 A~3000.0A 3aBucut °
Tok MY OT Moaenu

P0-02 otobpaxaeT HOMWMHanNbHbLIN TOK MpeobpasoBaTensi 4acToThl.
MapameTp MOXeT BbITb MPOCMOTPEH, HO HE MOXET ObITb U3MEHEH.

DyHKUMO- HasBaHue [Onana3oH HacTPOWKMU 3aBog. U3m.
HanbHbIA chyHKUUM 3Hau.
koA
P0-03 Pexum EanHuubI: 2 [

ynpaenenua ntun | 1: SVC (BeKTOpHbIN
anekTpoaBuratens | 6e3naTyMKoBbI)
2: U/f (ckansipHbIi)
Oecsatku:

0: ACMHXPOHHBIN O[]
1:CVHXpOHHBIN D1

Paspsan eavHyy;: BbIGOp pexvma yrnpaBneHus.

1: BekTOpHOE ynpaBrneHue ¢ pa3oMKHYTbIM KOHTYpoMm (SVC).

YnpaBneHue anekTpoasuratenem ocyliecTensetca 6e3 garyvka obpatHom
cBA3Kn (3HKoAepa). [aHHbI MeTod NPUMEHUM K TakMM Harpy3kam Kak CTaHKu,
LEeHTPUYr1, BONOYUITbHBbIE CTAHKU U NMUTbEBbLIE MALLVHbI.

[MpumeyaHmre: npy BbIbOpe A4aHHOTO MeToAa kK NpeobpasoBaTento YacToThbl
MOXeET ObITb MOAKIOYEH TONMbKO OAMH 3MeKTpoaBuraTenb.

2: CkansipHoe ynpaBneHue (U/f).

[aHHbI MeToA UCnosb3yeTcsi B GOMbLUMHCTBE CyYaeB B BEHTUINSITOPHbIX U
HacoCHbIX NMpuBOAax, a Takke B Tex Crnyyasix, rae ofauH npeobpasoBaTtesb
YacTOTbl YNPaBMSIET HECKOIbKUMI SNEKTPOABUraTENSIMA.

Mpu UCNONb30BaHWUM BEKTOPHOMO YNpaBneHus HeoGXoAMMO
== | BbINOMHWTbL UAEHTUDUKALMI NapaMeTpoB  3NeKTpoABuraTens,
— | npeumywiectBa BekTOpHOrO crocoba ynpaBneHuss MoryT 6ObiTb
UCMOIb30BaHbl TOMbKO MOcHe NonyyYeHnst hakTUYecKx napaMmeTpoB
UCMONb3yeMOro aNeKTpoaBUraTens.

Paspﬂn OECATKOB: Bbl60p TUNa anekrpoasuraTena:
0: ACMHXpOHHbIVI anekTpoasuraTeslb C KOPOTKO3aMKHYTbIM POTOPOM;
1: CVIHXpOHHbIVI anekTpoasuraTenb C NOCTOAHHBIMU MarHUTamMmu.

50 instart-info.ru




®DyHKUMO- HasBaHue [Onana3oH HacCTPOWKMU 3aBog. U3m.
HanbHbIA OyHKUMM 3Hau.
Kon
P0-04 MICTOYHMK KOMaH, 0: MaHenb ynpasneHus 0 [
nycka/ octaHoBa 1: TepmuHan (knemmbl

yrnpasneHus)
2: MpoTokon cBA3u
Modbus RTU

MapameTp 3agaeT MCTOYHUK KOMaHA, nycka/octaHoBa npeobpasoBartens
4acToThl.

0: NaHenb ynpaBneHus

3anyck, 0CTaHOB U peBEPC OCYLLECTBISATCS C NMOMOLLbH KHOMOK NaHenm
ynpaBneHus.

1: TepMuHan (kneMmmbi ynpaBreHust)

3anyck, ocTaHoB, peBepc U Ap. YHKUMN OCYLLECTBASOTCA C MOMOLLbIO
LUMPOBbIX KNEMM YTNpaBeHUs.

2: MNpotokon cBsasn Modbus RTU

3anyck, OCTaHOB, peBepc M Ap. PYHKLUM OCYLLECTBSAOTCA C MOMOLLbIO
ceteBoro npoTtokona Modbus RTU.

MHdopmaumio 0 dyHKUMOHaANbHBLIX NapameTpax, CBA3aHHbIX C CETEBbIM
npokornom Modbus RTU, cm. B “['pynna P8: MNapameTpbl KOMMYHUKALMOHHOIO
npotokona Modbus RTU”.

DyHKUMO- HasBaHue [Ounana3oH HacTPOWKKU 3aBopa. Uam.
HanbHbIA byHKLMMN 3Hau.
koA
P0-05 BasoBas vactota 0: Paboyasi yactoTa 1 []
npv 3agaHum 1: OnopHas yacToTa

4acToTbl C KHOMOK
naHesn Bo Bpemsi
paboThbl

OTa yHKUMS [OelcTBUTENbHA TOMbKO TOrAa, Korga WCTOYHWK 3afaHust
OMOPHOTO CUrHamna — KHOMKW MaHenu ynpasnieHnst Un Knemmbl ¢ oyHKUMAMM
yBenmyeHus/yMeHbLLEHNS YacTOTbl.

OTOT PYHKUMOHASbHbI KOL MPUMEHSIeTCA Ansi OnpeaeneHvs OeicTeus
KHOTMOK «BBEPX» U «BHU3» (BpaLLEeHKsi MOTEHLIOMETpa BNPaBo 1 BIIEBO) NaHesnu
ynpaBneHusi. B 3aBUCMMOCTY OT YCTaHOBNEHHOTO 3HAYEHWS KoAa, yKka3aHHbIMU
KHOMKaMy MOXHO KOPPEKTUPOBaTb (MOBbILLATL/MOHWKATL) paboyylo  Unu
OMOPHYI0 YacToTy. Pasnuums Mexay [OBYMsi HacTpoVKaMu CTaHOBATCA
3aMeTHbIMK, Koraa npeobpasoBaTesib YacTOTbl HAXOAUTCA B MpOLiecce pasroHa
Unu 3aMereHuns, korga paboyast YacTota OTNIMYAETCs OT OMOPHOI YacToThI.
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DyHKLMO- HasBaHue [Onana3oH HacTPOWKKU 3aBog. Uzm.

HanbHbINA pyHKUMMN 3Hau.
Kon
P0-06 McTouHmK 0: KHonkv naHenu ynpaeneHus 1 []
3apaHus (6e3 coxpaHeHns 3Ha4eHns
yactoTbl A OMOPHOW 4acTOTbl NpK

OTKITHOYEHUN I'II/ITaHI/I;I)

P0-07 cTounmk 1: KHOMKM naHeny ynpasneHus 0 "
3afanns (c coxpaHeHvem 3HaueHust
YacTtoTbl B

OMOPHOIA 4acTOTbI MpU
OTKIMIOYEHUN NUTAHWS)

2: AHanoroBbIn Bxoa Al (AlL)
3: AHanoroBblii Bxoa Al2 (ans
mogenei ot 37 kBT)

4: MHorocTyneHyaTbli pexum
5: MNK

6: NNAO-ynpaBnexve

7: MpoTtokon cBasn Modbus RTU
8: BbicOKOYaCTOTHbIN
nMnynecHbl Bxogd HDIS (ans
mogenen ot 18.5 kBT)

«McTouHmnk  yactotbl  A»  SBNSieTCA  OCHOBHbIM, a  «MCTOYHMK
yacTtoTbl B» — BCcnomoraTenbHbIM UCTOYHMKOM YacTOTbl. KaXgomy MCTOYHUKY
YacTOTbl AOIMKHO ObITb MPUCBOEHO YHMKANbHOE 3HAYEHWE, T € UCTOYHUKA He
MOTYT UCMOMb30BaTh OAMH U TOT e KaHan 3aAaHns YacToTbl.

Ecnn pna kaHana «B» B KayecTBe WCTOYHMKA 3aJaHWsi OMOPHOrO
CuUrHana ycTaHoBMeH aHarnoroebii Bxop (Al), To AnanasoH perynupoBku
ycTaHaBnvBaeTcs B napameTtpax P0-08 n PO-09.

0: KHonkvn naHenu ynpaBneHus (0e3 COXpaHEHUs 3HAYeHWs OMOPHOM
4YacTOThbl NPU OTKIMKOYEHUN NUTAHNKS).

HavanbHoe 3HayeHne OnopHOM YacToTbl — 3HadeHne PO0-11 (onopHas
HayarnbHas 4YacTtoTa Npv 3afaHuu C KHOMOK MaHenu ynpasneHus). OnopHoe
3HayeHWe 4acToTbl MOXHO W3MEHSITb MPU MOMOLLM KHOMOK «BBEPX» U
«BHU3» (BpaLLeHUsI NOTEHLMOMETpa B MPaBO U BIEBO) U KNEMM YrpaBreHus
(yBenuyeHne/ymMeHbLUeHe 4acToTbl). [locne OTKMoYeHWs M nocrnenytoLlero
BO306HOBMNEHNs nuTaHusa MY onopHoe 3HayeHue 4acToTbl BO3BpaLLAETCs K
3HaveHuto PO-11.

1: KHOMKM naHenu ynpaBrieHUsA (C COXpPaHeHWeM 3HayeHUsi OMOpHOMN
YacTOTbl NMPU OTKITIOYEHUN NUTAHUS).

HavanbHoe 3HauyeHwe onopHoW 4acToTbl — 3HadveHve PO-11 (onopHas
HayanbHas 4acToTa Mpu 3af4aHuM C KHOMOK maHenu ynpaeneHus). OnopHoe
3HaYeHWe YacToTbl MOXHO W3MEHSITb MPU MOMOLLM KHOMOK «BBEPX» U
«BHU3» (BpaLLeHWsI NOTEHUMOMETPa B NMpaBO U BIIEBO) U KMNEMM YrpaBreHust
(yBenuyeHne/yMeHbLUeHe 4acToTbl). [locne OTKMoYeHWs 1 nocrnenytoLlero
BO306HOBMNEHNs nuTaHusa Y BygeT yctaHOBNeHa onopHasi YacToTa, koTopasi
Oblria Ha MOMEHT OTKITHYEHMWS NUTaHNS.

2: AHanoroBbin Bxog Al (All).

Mpn BbIOOpe OOHOrO M3 AaHHbIX 3HA4YeHW onopHasi 4actota Oyner
yCTaHaBNMBaTbCA B 3aBUCMMOCTM OT 3HAYEHWs] Ha COOTBETCTBYHLLEM
aHanoroBom Bxoge. [lnanasoH Al no HanpspkeHuto 0 ~ 10 B Ha Bxofe, Mo TOKy
0 ~ 20 MA. Bcero umeeTcsi 4 xapakTepucTVKM 3aBUCMMOCTW. [1Be U3 HUX ABNSATCS
NpsIMbIMK, MMEKLMMU 2 TOYKU AN U3MEHEHWUSI 3aBUCUMOCTM, OCTaBLUMECH
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2 — KpuBble, KOTOpble UMelT 4 Toyku. [lonb3oBaTenlb MOXET W3MEHSATb
3aBWCUMMOCTb OMOPHOM YacTOTbl OT BXOAHOIO CUrHamna Ha aHaroroBoM BXOAe
npu nomowim napameTtpoB P5-15 ~ P5-24 u rpynnel PE. TMapametp P5-45
ucnornb3yeTcs Ans BbIbopa 04HOro U3 YeTbipex HAbopoB NapamMeTPOB KPUBbIX.

Korga Al ucnonb3yeTcs B kayeCcTBe WMCTOYHMKA 3adaHusi 4acToThbl, €ro
3HaveHue cootBeTcTBYeT 100 % OT MakcumansHon YactoTel PO-14.

3: AHanoroBbIi Bxog Al2.

AHanoruyHo Al (All).

4: MHoOrocTyneH4YaTbIi PeXUM.

3agaHne COOTHOLLEHMS MexXay 3a4aHHbIM ONMOPHbIM CUrHaNoMm 1 3agaHHON
YacToTol Heobxoanmo HacTpouTb B rpynnax P5 n PC. Bcero MmoxHo 3agath 16
CKOpOCTEW, Kaxaasi U3 KOTOPbIX COOTBETCTBYET onpeAeneHHon KoMbuHaumu,
COCTaBMNeHHOM N3 pasHbIX COCTOSHWI 4 KMEMM MHOTOCTYrNeH4YaTon KoMaHabl.

5: MNpocTton MIIK.

OnopHbIV curHan 3agaHnsa YacTtoTel Y nepekntovaeTtcd no cryneHsm 1 ~
16 c 3agaHHbIM BpeMeHeM paboThbl Kaxaon cTyneHn 1 ~ 16; cooTBeTCTBYyOLLEE
BpEMSs pasroHa 1 3amefneHusi BbiIoupaeTcs u3 4 npearnoXeHHbIX BapyaHTOB.

Bonee nogpobHo — cm. rpynny PC.

6: NMO-ynpasneHue.

Mpn BbIGOPE paHHOro 3HaveHuss BbinonHsetcs [MAO-perynvpoBaHve
npouecca pabotbl [14. Bonee nogpo6Ho — cm. rpynny PA.

7: MpoTokon cBaA3u Modbus RTU.

3agaHvne onopHOro curHana BbINOMHAETCA No npotokony cesasv Modbus
RTU yepes peructp ynpaeneHusi.

Bonee nogpo6bHo — cwm. rmasy 7.

8: BbICOKOYACTOTHbLIN MMNYNbCHbIN Bxog HDI5.

OnopHas yacTtoTa bygeT ycTaHaBNMBaTLCS B 3aBUCUMOCTU OT 3HAYEHUST Ha
MMMYNbCHOM BXOAe. XapakTepucTuka WMMyNbCHOIO CWUrHana: guanasoH
HanpsbkeHns — 0 ~ 24 B, gnana3oH yactoT — 0 ~ 50 kl'u.

DyHKLMO- HasBaHue cdyHKummn Avnana3soH 3aBoga. W3m.
HanbHbIN HaCTPOWKMN 3Hau.
Kon
P0-08 BepxHuin npegen ncroyHuka | 0: MakcumanbHas 0 u]
3afaHnsa yactota (P0-14)
yacToTbl B npu kombuHaumm | 1: Tekywlasa yactota
MCTOYHUKOB UCTOYHMKA A

OTOT napameTp ucnonb3yeTcs AMS OnpeaeneHns auanasoHa kaHana B.
Ecnu guana3oH BbIGpaH OTHOCUTENBHO MakCMMarbHOW YacToTbl, TO AManasoH
kaHana B OygeT MeHsTbcsa B 3aBUCMMOCTM OT napameTpa P0-14. Ecnv ananasoH
BblGpaH OTHOCMTENbHO KaHana A, To AManasoH kaHana B 6ynet nsmeHaTbcs
OTHOCUTENBbHO OMOPHOrO cUrHana kaHana A.

DyHKLMO- HassaHue cyHKunmn Avana3soH 3aBoa. WUam.
HanbHbIN HaCTPOWKMN 3Hau.
Kon
P0-09 [vana3oH UCTOYHMKa 0% ~ 100 % 100 % u]
3apaHns
yactoTel B

3ToT napameTp Ucnonb3yeTcqd And onpegeneHna Anana3oHa KaHana B.
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DyHKLMO- HasBaHue [Onana3oH HacTPOWKKU 3aBog. U3m.

HanbHbIA chyHKUUM 3Hau.
Koa
P0-10 Bbi6bop Tuna EavHuLbI: 0 [u}
B3aMMogencTBus 0: paboTaeT TONbKO UCTOYHMK
MCTOYHUKOB A
yactotbl A B 1: PesynbTat

orepaLun OCHOBHOIO U1
BCMOMOraTefbHoro kaHana
(cm. pecaTtku).

2: MepekntoyeHne Mexay
ncTovHmnkamm A n B.

3: MepekntoyeHne mexay
UCTOYHUKOM A 1 pesynbTaTom
onepauum (CM. feCaTKm)

4: MNepeknioyeHne mexay
UCTOYHMKOM B 1 peaynbTatom
onepauum (CM. fecaTku)
Oecatku:

0: A+B

1: A-B

2: Makcumym 13 A vnun B

3: MuHumym n3 A vnu B

EovHuubI:

0: paboTaeT TONIbKO UCTOYHUK A.

KaHan A sBnsieTcs UCTOYHMKOM 3agaHusi ONOPHOro curHana.

1: Pe3ynbTaT onepauvMm OCHOBHOro U BCromMoraTenibHOro KkaHana (cm.
[ECATKN).

MICTOYHMKOM OMOPHO YacTOTbl ABMAETCH pe3ynbTaT onepaLmmn OCHOBHOTO 1
BCMOMOraTernbHOro KaHana, KoTopble 3a4aroTcs Npu nomoLLy Beibopa unudpsl B
pa3psiae OeCATKOB.

Hanpumep, npu Bbibope 3HaueHus 31 («3» B gecaTkax u «1» B egmHuLax),
UTOTOBbIA OMOPHbIN curHan OyAeT 3adaH MakCMMarbHbIM 3HaYeHVeM K3
kaHanos A n B.

2: MepekntoyeHne Mexay UCTOUYHUKaMu A u B.

MMepeknioyeHne ocyllecTBnseTCs nNpu nomowm dyHkumm 18 napameTpos.

P5-00 ~ P5-03 (dpyHKUMK KnemMm D — nepekntoveHme NCTOMHUKA YacToThl).
Ecnun BbiGpaHo 3HauyeHve 18, B KayecTBe OMOPHOM YacTOTbl 3a4eNCTBOBaH
kaHan B, ecnu HeT — gencTByeT KaHan A.

3: MNepekntoyeHne Mexay UCTOYHUKOM A U pe3ynbTaToM onepauum (CMm.
[EeCATKN).

MepeknioyeHne ocyllecTBnseTca npu nomowm yHkumMm 18 napameTpos.

P5-00 ~ P5-03 (dyHKuMK knemm D — nepekntoyeHne NCTOYHUKA YacToThl).
Ecnn BbiGpaHo 3HayeHve 18, B kayecTBe WTOrOBOW OMOPHOM 4YacToTbl
3aeNCcTBOBaH pe3ynbTaT onepauun (CM. OECHATKW), ecnu HeT — [eicTByeT
KaHan A.
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4: MNepeknioyeHne Mexay UCTOYHUKOM B 1 pesynbTaTtom onepauum (CMm.
LECATKN).

MepekntoyeHne ocyulecTBnseTca npu nomowm yHkuMn 18 napameTpos.

P5-00 ~ P5-03 (dyHKuMn knemm D — nepekntoveHne NCTOYHUKA YacToTbl).
Ecnn BbIOpaHO 3HayeHne 18, B KavyecTBe WTOroBOW OMOPHON YacToThbl
3aencTBoBaH pesynbTaT onepauun (CM. AECATKW), ecnu HeT — AelcTByeT
kaHan B.

Decatku:

0:A+B

MTOroBbIN OMOPHbLIN CUrHAN ABMAETCA CYyMMOW NPU HaNOXEHWUN OMOPHbIX
curHanos kaHanos A un B.

1:A-B

MTOroBbIN ONOPHBIV CUrHAN ABNAETCA PA3HOCTLIO MPU HANIOXKEHWM OMOPHbIX
curHanos kaHanos A n B.

2: Makcumym n3 A unu B

OropHbIN cyrHan onpeaenseTcs MakcMMarbHbIM 3HaYeHeM 13 KaHarnos A u B.

3: MMHUMyM U3 A unun B

OnopHbIN curHan onpeaenseTcs MUHManbHbIM 3Ha4YeHeM 13 kaHanos A v B.

DyHKUMO- Ha3BaHue cyHkumnm Onana3oH 3aBsog. Uam.
HanbHbIN HaCTPOWKMN 3Hau.
Kon
PO-11 OnopHas yacToTta (npm 0.00 'y ~ (P0-14) | 50.00 'y o

MCTOYHWMKE YacTOThbl —
KHOMKM NaHenu ynpasnexusl)

|_|pI/I Bbl60pe NCTOYHUKA 3alaHnA OMOPHOro cuUrHasma ¢ KHOMOK naHesnn nnu
KrneMm ynpaeleHnusa B 3TOM MapamMmeTpe BbI6VIpaeTCFI ornopHasa HadanbHas
YyacTtoTa.

DyHKLMO- HassaHue cyHKummn AOvana3soH 3asoa. WU3m.
HanbHbIN HaCTPOWKM 3Hau.
Kon
P0-13 Bbi6op HanpaBneHus 0: Mpsimoe 0 a]
BpaLyeHns O 1: ObpaTHoe
2: 3anpet
pesepca

M3meHsia 3HaYeHve napameTpa, MOXHO U3MEHWUTb HanpaBneHne BpaLleHus
anekTpoasuratens 6e3 nepenogknoyeHuns kabene n N3MEeHEHUS HECKOMNbKNX
napameTpoB.

0: Npsmoe

To e HanpaeneHue, 4YTO U Tekyllee HanpaefeHve paboTbl
anekTpoasuraTens.

1: O6patHoe
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HanpaeneHue,
anekTpoasuraTens.

2: 3anpeT peBepca

3anpeT BpalyeHusi ABuraTtens B obpatHoM HanpasneHuu. MNpu nocTynnexHum
KoMaHabl Ha peepc, MY 3amegnutcs go 0 'y n nepengetr B COCTOsIHME

NpOTUBOMNONOXHOE HanpasJieHUo BpaLleHnsa

OCTaHoBa.

®DyHKUMO- HasBaHue [Onana3oH HacTPOWKMU 3aBoa. U3m.
HanbHbIA pyHKUMMU 3Hau.
koA
P0-14 MakcrmansHas 50.00 ~ 600.0 I'y* 50.00ly | m
BbIXofHas YactoTa

MakcumanbHasi 4yactoTa, KoTopasi MOXeT ObiTb MofgaHa Ha BbIXOA
npeobpasoBarens 4YacToTbl.

*3aBucut ot napameTtpa P0-20:

Ecnun P0-20 = 2, To gnanasoH 50,00 ~ 600,0 INy;

Ecnun P0-20 = 1, To ananasoH 50,0 ~ 1200,0 Iu.

2: AHanoroBbIN BXo

Al2 (ons mogenen ot

37 kBT)

3: npotokon cBsiav ModBUS
RTU

4: BbICOKOYACTOTHbIV
nMnynbcHbIn Bxoa HDIS (ans
mogenein ot 18.5 kBT)

DyHKUMO- HasBaHue [nana3oH HacTPOMKKU 3aBoa. Uam.
HanbHbIA chyHKUMM 3Hau.
Koa
PO-15 WcToYHmK 0: dmKkcMpoBaHHoe 3HaveHe | O ]
3apaHus BepxHen B napametpe P0-16
npeaensHon 1: aHanoroBsIl Bxog Al
4acToThI (no PO-14)

McTouHWK 3aaaHust BepxHen npefenbHoM YacToTbl Heobxoaum Ansa 6onee
rMBKOro orpaHNYeHns BepXHeW NpeaernbHON CKOPOCTU ANeKTPOABUraTens.

DyHKUMO- HasBaHue [rana3oH HacCTPOWKMU 3aBog. Uam.
HanbHbIN pyHKLMMN 3Hau.
koA
P0-16 BepxHsa (PO-18) ~ (P0-14) 50.00Ty | o
npeaensHas
YacTtoTa
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P0-17 CwmelleHne 0.00 'y ~ (P0-14) 0.00 'y o
BEpXHero npeaena
npv 3agaHum
aHarnoroBoro
MCTOYHMKA
BEpXHero npefena
YyacToTbl

OrpaHuyeHune BbIXOAHOW paboyei YacToTbl. 3Ha4YeHNe MOXET OblTb MeHbLUE
UM paBHO MakcumanbHon uyactote (P0-14), HO He MeHblUe HUXKHEN
npegensHon yactotbl (P0-18).

MapameTtp PO-17 yBenuuuBaeT 3HayeHWe BepxHel npeaenbHOn 4acToTbl
npu ycnosumn PO-15 = 1. ToroBas BepxHsist npedenbHasi YactoTa CKnaabiBaeTcs
13 YaCTOTbl CMELLEHUst N 3a4aHHOTO 3HaYeHUS BEPXHEW NpeaenbHON YacToTbl
(Tonbko npu PO-15 = 1).

DyHKLMO- HasBaHue dyHKUMMN AnanasoH 3aBoa. U3m.
HanbHbIN HaCTPOWKU 3Hau.
Koa
P0-18 HwxkHss npeaenbHas 0.00 'y ~ (PO-16) 0.00 Ty [u}
YacToTa

HwxHuiA npegen YacToTbl Mpy perynupoBke Ha Bbixode MY.
Ecnun onopHas 4yacTtoTa Hxe HWXHeW npeaenbHOn YacToThbl, To 3anyck MY
He OyneT npousBeneH.

DyHKLMO- HasBaHue dyHKUMMN Avnana3soH 3aBop. U3m.
HanbHbIA HacCTPOWKMN 3Hau.
Koa
PO-19 Bbi6op npuBsisku 000 ~ 888 000 o

NCTOYHUKOB KOMaH4
I'IyCKa/OCTaHOBa K
UCTOYHMKaM 3aaHus
4acToTbl

C nomouwbto napameTpa PO0-19 mMoxHO 3agaTb KOMOWMHALMIO NPUBS30K
Mexay 3 MCTOYHMKaMM KoMaHg fycka/ocTaHoBa M 6 WCTOYHUKaMW 3afaHust
YacTOTbl A5 YNPOLLEHMS NEPEKITIOYEHUS UCTOYHUKOB YacTOoTbl.

K pasHbIM WCTOYHMKaM yrpaBrneHus MyCKOM/OCTaHOBOM MOryT ObiTb
NpUBsi3aHbl OHU U TE >Xe UCTOYHUKWN 3a4aHusi YacToTbl. Ecnin nctouHuk komaHg
MUMEET MPUBSI3aHHbIN UCTOYHUK YaCTOTbl, TO UCTOYHUK YaCTOTbI, YCTaHOBIIEHHbI
napameTtpamun P0-06~P0-10, 6onbLue He ByaeT paboTaTb.

EQuHULbI: UICTOYHKK 3a4aHMs YacToThl NPU yNpaBreHnn nyckom/ocTaHOBOM
Yyepes naHesnb ynpaBneHus;

[ecaTKn: UCTOYHMK 3a4aHNs YacToTbl NpU yNpaBreHny nyckom/oCTaHOBOM
Yyepes TepMuHan (KneMmbl ynpasneHus);

COTHM: UCTOYHMK 3aaHnsa YacTOTbl NPU yNpaBieHnn MycKomM/OCTaHOBOM
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Yyepes npoTtokon ceasn Modbus RTU.
: HeT npuBssku

: KHonku naHenwu ynpaBneHus
: AHanoroBbi Bxop Al

: MHorocTyneH4aTbIN pexum

nnK

: MWA-ynpaBneHue

: MpoTokon cBa3n Modbus RTU

. Bbicoko4yacToTHbIV MMNynbCHbIM BxoA HDIS (ansa moaenen ot 18.5 kBT)
OnncaHnst ykasaHHbIX Bbille WCTOYHMKOB 3aJaHWsi 4acTOTbl COBMagaloT

C MCTOYHMKaMK 3afdaHusa yactotel A (P0-06), HeobxoaMmMO O3HaAKOMUTLCH C

onmcaHnem dyHkumoHansHoro koga P0-06.

O~NOUA NP O

DyHKUMO- Hassanue dyHKUnM Ouana3oH 3aBog. Uam.
HanbHbIN KoA, HacTPOMKU 3Hau.
P0-20 To4HOCTb 3aaHust 1:0.1Ty 2 u
Y4acToThbl 2:0.01Ty

OTOT NnapameTp Ucnonb3yeTcs Ans onpeaerneHnsl TOHHOCTU 3HaYEHUIA BCeX
(PYHKLMOHANbHbIX KOAOB, CBA3AHHbIX C YACTOTOW.

Ecnn P0-20 = 2, To ananasoH BbixogHou YacTtoTbl 50,00 ~ 600,0 Mu;

Ecnn P0-20 = 1, To gManasoH BbixogHow YacTtoTkl 50,00 ~ 1200,0 Iy,

®DyHKLMO- HasBaHue dyHKUMMN Avnana3soH 3aBop. U3m.
HanbHbIN KOA HaCTPOWKMN 3Hau.
P0-21 ToyHOCTb 3aaaHus 0:1 cek 1 n
BPEMEHM pa3roHa n 1:0.1 cek
3amepneHns 2:0.01 cek

MmeeTca 3 knacca TOYHOCTM ONsi U3MEPEHUSs BPEMEHU pasroHa u
3ameanenus: 1 cek., 0,1 cek. n 0,01 cek.

DyHKUMO- Uam.

HanbHbIN KOA,

HasBaHue chyHkumMm [Ovnana3oH Ha-

CTPOWKMU

3aBog.
3Hau.

P0-22

BasoBas yactota
BPEMEHW pasroHa u
3amenneHust

0: MakcumanbHas
yacrtota (P0-14)

1: OnopHas Yacrto-
Ta (P0-11)

2: HomuHanbHas
YyactoTa Asurate-
ns (P4-05)

basoBas yactota ansa otcyeta BpeMeHU pas3roHa v samenneHus. Ha puc.
6.3 npueefeHa cxema ana onpeneneHna CbaKTVILIeCKOI'O BpeMeHn pasroHa n

3amMenneHus.
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DyHKUMO- HasBanue cdyHkunn [nana3oH HacTPOMKMU 3aBog. U3m.
HanbHbINA 3Hau.
koA,
P0-23 Bpewms pasroHa 1 0 c ~ 30000 10.0¢c s]
c (P0-21=0)
0.0 c~3000.0
P0-24 Bpewms sameanennsa 1 | ¢ (P0-21 =1) 10.0c u]
0.00 ¢ ~300.00
c (P0-21=2)

Bpemsi yckopeHuss — 310 Bpewmsi, Heobxoaumoe MY ans yckopeHus c
HyneBoi go 6asoBon 4yactoTbl (P0-22), Ha pucyHke 6.3 — ycTaHOBMeHHoe
BpPEMSs pasroHa.

Bpems 3ameaneHusa — 310 Bpemsi, Heobxogumoe MY gna 3amenneHus
¢ 6asoson 4actoTbl (P0-22) fo HyneBoW, Ha pUCYHKe 6.3 — yCTaHOBMEHHOe
BpeMsi 3ameaneHus.

Pabo4an BbixoaHaa YactoTa (u)

Basoean yacToTa

OnNopHas 4YacToTa temm=m==gfeme—

- - -——

————————— e ————

» Bpema (T)

< »
Gaxtuvieckoe ™ daxtieckoe
BpemA BpeMs 3aMen-
pasrona nems

YeTaHoanesHoe VeTanos ne HHoe
Bpems pasrona Bpems 3amepneHua

PucyHok 6.3 — Bpemsi paseoHa/3amedneHusi

Korga onopHas yactoTa paBHa 6a30BoM 4acToTe, YCTaHOBMEHHOE BpeMms
pasroHa v 3aMeAneHus CoBnagalT C (hakTUHECKUM BPeMeHeM pasroHa u
3ameqneHus. B nHom cnyyae, korga onopHasi YacToTa oTnnyaeTcs oT 6a3oBon
YacToTbl, hakTMyeckoe Bpems pas3roHa W 3aMeaneHus OTnMYalTcs oT
YCTaHOBMEHHOrO Ha COOTHOLLIEHUE 13 CriefytoLein 3aBUCMMOCTU: hakTuyeckoe
BpPEMS = yCTAHOBIIEHHOE BpeMs * (ornopHasi yactoTa / 6asoBasi YactoTa).

Cepuss NCI nmeeT 4 pa3HbIX BPEMEHW pa3roHa 1 3aMeieHns;, KOTopble MOHO
nepeknovaTe Npu nomoLm undposbix knemm D. YeTbipe BapnaHTa BpemeHun
pasroHa W 3ameasieHVsi MOXHO MepeksoyvaTe Npu MOMOLWWM  CreayoLmnx
HabopoB napameTpoB:

MepBbIi Habop: P0-23, P0-24;
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BTopon Habop: P7-03, P7-04;
TpeTtui Habop: P7-05, P7-06;
YeTBEpTHIN Habop: P7-07, P7-08.

®DyHKUMOHaNb- HasBaHue ¢yHk- [Ounana3oH 3aBog. 3Hau. Uam.
HbIX KOO uum HaCTPOWKMU
P0-25 YBenuyeHve 0% ~10% 3% ]
BbIXOQHOW
MouHocTu MY

OTOT nNapameTp MCnonb3yeTcs AMs NOBbIWEHUST BbIXOAHOMO HanpshXeHWUs
(nocTosiHHOM MOLLHOCTW) my npu HOMUWHaIbHOM HanpsbxeHun
anektpoasuratens 100 %. Yem Gonblue 3Ha4YeHUe, TEM Bbille BO3MOXHOCTb
NOBbILLEHUST HANPSHKEHUS], HO Tem Bonblue Nynbcaumm Toka, M03TOMY BO BPEMSI
ucrnonb3oBaHus criegyeT cobnogatbe OCTOPOXHOCTb.  OObIMHO — HMKaKMX
N3MeHeHW He TpebyeTcs.

®DyHKLUMOHanb- HassaHnue AnanasoH 3aBop. 3Hau. U3m.
HbI KoL chyHKUMM HaCTPOWKKN
P0-26 Hecywasiyacto- | 0.5kl ~ 6.0 kI'y (Moge- 5]
Ta (LWM) 16.0 k'y nv po 5.5 kBT)
4.0 k'y (Mope-
nv ot 7.5 kBT)

[MapameTp ucnonb3yeTca AnA PerynupoBkM Hecyllen 4vactoTel LUWM-
curHana npeobpasoBaTtens 4actoTbl. [1py NMOMOLM peryrnupoBKM HecyLuen
YacCTOTbl MOXHO MOHW3UTb LIYM 3NIEKTPOABUIaTeNs U YMEHbLUUTbL TOK yTEYKM Ha
3eMIlo, a Takke nomexun oT npeobpasosaTtens YacToThl. Ecnn Hecylasa vyacTota
HWXe, BbICLUME TapPMOHWKM BbIXOAHOrO TOKa BO3pacTaloT, yBenn4MBaloTCs
noTepun Ha aneKTpoadBuraTene u NoBbILLAETCA ero Temnepatypa. Ecnu Hecywas
YacToTa Bbllle, MOTEpU U TemnepaTypa dNeKTpoABUraTensi CHWDKAKTCH, HO
BO3pacTaeT TennosblAeneHve npeobpasosarens 4acToThl.

Tabnuua 6.1 — BnusiHue 3Ha4YeHuin Hecyllen YactoTsl LUVMM-curHana Ha
YCINOBMSA 3KCMnyaTaumm

®dakTop Hecywas yactoTa (LUMM)

Hu3skas Bbicokas

LLlym anekTpoasurartens Hun3ko4acToTHbI BbICOKOYACTOTHBIN

®opma WM Brnvxe k npsamoyronbHon | Brivxe k cuHyconaanbHon
MoBblweHe  Temnepatypbl | Bbicokoe Huskoe
anekTpoasuratens
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MoBbiweHVe Huskoe Beicokoe
Temnepatypsl M4

YTeyka Toka Huskas Bebicokas
YpoBeHb nomex Huzkuin Bbicokuii

CylLieln YacToTbl
B 3aBUCMMOCTU
oT Temneparypbl
paguaTopa

1: BknoveHa

DyHKUMO- HasBaHue [Anana3oH HacCTPOWKMU 3aBog. U3m.
HanbHbIA KOA PyHKUMM 3Hau.
P0-27 [MoacTtpoinka He- 0: BblkntoyeHa 1 [u}

Korga dpyHkumsa aktusHa, MY npu npubnukeHnn Temnepatypbl paguaTtopa
K KPUTUHECKUM 3HAYEHUSIM, BbIMOSIHAET aBTOMaTUYECKOE CHIDKEHUE HecyLen
YyacToTbl. Korga TemnepaTypa pagmatopa CHWXAaeTCs, Hecylwas 4vacrota
NoCTeNeHHO BOCCTAHABMMBAETCS 40 YCTAHOBMEHHOrO 3HAYEHMS.

1: CHpoc Kk 3aBOACKUM
HacTpoWkam, kpome
napameTpoB 3M1eKTPOABM-
ratens

3: PesepBHoe konupoBa-
H1e TeKyLyXx napame-
TPOB Monb3oBaTens;

4: BoccTaHoBneHve
napameTpoB

®DyHKLMO- Ha3BaHue [Ounana3oH HacTPOWKKU 3aBopa. Uam.
HanbHbIN KOA pyHKUUMN 3Hau.
P0-28 C6poc Hactpoek | O: HeT pmevictBust 0 u]

0: HeT pgencteus;

1: BoccTaHoBMeHWe 3aBOACKMX HACTpOekK, MCKMYas napameTpbl
anekTpoasuraTens, xypHan owmnbok n napametpa P0-20;

2: Peseps;

3: PesepBHoe konvpoBaHue TekyLLMX NapaMeTpoB Nosb3oBarens;

4: BoccTaHOBMEHWE MapameTpoB, COXPaHEHHbIX MpU  pPe3epBHOM
KOMMPOBaHUN.
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DYHKUM- HasBaHue [nana3oH HacTPOMKu 3aBog. U3m.

OHanb- hyHKUMM 3Hau.
HbIX KOZ,

P0-29 HacTtpovika 0: HeT genctaus 0 [u}
3arpysku 1: CoxpaHuTb NapameTpbl B
napame- LCD-naHenb
TpoB ANA 2: 3arpy3uTb napameTpbi B MY
LCD-naHenu | (Tonbko rpynna P4)
(onums) 3: 3arpysutb Bce napameTpsl B M4

Kpome rpynnbl P4

4: 3arpy3uTb Bce napameTpbl B M4
5: 3arpysunTb M3MeHeHHble napa-
MeTpbl rpynnbl P4

6: 3arpy3unTb U3MeHeHHbIe napame-
TPbl, 3@ UCKMIOYEHUeM rpynnbl P4
7: 3arpysunTb BCe U3MEHEHHbIe
napametpbl

Ipynna P1: ®yHKuum 3anycka/octaHoBa

DYHKLM- HasBaHnue Avana3oH HacTPOWkKMn 3aBoga. Usm.
OHanb- byHKUMMU 3Hau.
HbI KoZ,
P1-00 Pexum 0: MpsmMoit nmyck 0 o
3anycka 1: ABTOonoaxsear
2: TOpMOXeHMe NOCTOAHHbIM
TOKOM nepes 3anyckom

0: MpsAMON Nyck C Ha4anbHOW YacTOTbl.

1: MY onpepensieT ckopocTb ¥ HanpaBreHve BpalLeHNs arekTpoasuraTens, a
3aTeM 3anyckaeTcsi Ha YacToTe, COOTBETCTBYIOLLLEN CKOPOCTU OTCIEXNBAEMOro
O[], yto obecneymBaeT NNaBHbIA 3anyck.

2: Tlepen 3amnyckoMm 3neKkTPOABUraTens BbIMOMHSAETCA TOPMOXeHue
MOCTOSIHHBIM TOKOM 151 HAMarHM4MBaHUsi 0GMOTOK.

DyHKUMO- HasBaHue [nana3oH HacTPoOWKKU 3aBoga. Uzm.
HanbHbIN chyHKUMM 3Hau.
Kon
P1-01 MeTop oT- 0: C yacToTbl OCcTaHoBa 0 [u]
cnexvBaHua | 1: C onopHow 4acToTbl
CKOpPOCTU 2: C TeKyLLeln CKOpoCTn

anI Bbl60pe B Ka4ecTBe pexXnma 3anyCcka aBtonoaxsar, HeobxoanMo TaKkke
Bbl6paTb, OTHOCWTENBHO KakoW YacToTbl 6y,qu npon3BoaUTbLCA Nepes3anyck.
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®DyHKUMO- HasBanue cdyHkunn [Ovana3oH HacTpoi- | 3aBoga. Usm.

HanbHbINA Kn 3Hau.
Koa
P1-02 MakcumanbHbin Tok npyu | 30 % ~ 150 % 60 % ]
OTCNEXMBAHUN CKOPOCTU
P1-03 KoadbcpuumeHT 6bicTpo- 1~ 100 20 u]
[EeNCTBUSA OTCNEeXMBaHUA
CKOpOCTU

B pexume aBTOnMogxsaTa MOXHO BbIOpaTb MakcUMarbHbIA TOK U
KO3hpMUMEHT OTCnexXmnBaHus ckopoctu. Yem Gonblue 3Ha4eHWe napameTpa,
TeMm ObicTpee oTcnexunBanve. OgHaKo CNMLLKOM BbICOKOE 3HAYeHue NpuBeaéT
K HecTabunbHon paboTe yHKUMN aBToNoaxeBaTa.

DyHKLMO- HasBaHue cdyHKummn [Anana3oH HacTpou- 3aBoa. Usm.
HanbHbIN KOA 1] 3Hau.
P1-04 YacroTa 3anycka 0.00 Ny ~10.00 'y, 0.00 Ty [
P1-05 Bpems yaepxanus 0.0c~100.0c 0.0c o
YacToTbl 3anycka

YTtobbl  obecrneuntb  Tpebyembli  MyCKOBOW  KPYTSLLUMA  MOMEHT
anekTpoABuraTens, Heo6xoaAMMo NpaBuUNbHO 3adaTk YacToTy 3anycka (P1- 04).
Ecnun 3HaveHne napameTpa CrMLLKOM BEMUKO, BO3MOXHO BO3HWKHOBEHWE
neperpysku Mo TOKy Mpu pasroHe. Ecnv onopHasi 4yactoTa Hwbke 4acToThbl
3anycka, 3anyck npeobpasoBaTtens 4acToTbl HEBO3MOXEH, Y OH HaxoAMTCS B
COCTOSIHUM OCTaHOBa (B TOMYKOBOM pEeXMMeE 3Ha4eHue 4acToTbl 3anycka He
BNusieT Ha paboTy npeobpa3oBartens 4acToThl).

Bpemsi yoepxaHus 4dacToTbl 3anycka: Bpemsi pabotel MY Ha 4vacToTe
3anycka B npoLecce 3anycka.

DyHKLMO- HasaHue cyHKummn Ovana3soH HacTpoi- | 3aBoa. | Uam.
HanbHbIA Kn 3Hau.
Koa
P1-06 Tok guHaMunyeckoro 0% ~ 100 % 0% ]
TOPMOXeHUs nepeq
3anyckom
P1-07 Bpems gnHamnyeckoro 0.0c~100.0c 0.0c ]
TOPMOXeHUs nepen
3arnyckom

TOpMOXEHME MOCTOSIHHBIM TOKOM OBbIYHO WMCMOMb3yeTCa Afisl OCTaHoBa U
nocneayoLlero 3anycka anekrpoasurartens. MpeasaputensHoe Bo3byxaeHve
MOCTOSHHBIM TOKOM MCMONb3yeTcs Anst CO34aHUs MarHUTHOro Monsi nepep
3anyckoMm. Ecnn Bpemsi AMHamu4yeckoro TOPMOXEHWUsI yCcTaHoBReHo Ha O,
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YHKUMS OMHAMUYECKOro TOPMOXEHUSI HeakTuBHa. Yem Gonblue 3HaveHue
TOKa TOPMOXeHUs, TeM Bornblle TOPMO3HOe yCcurue.

3HauyeHue napameTpa P1-06 — BenuynHa Toka TOPMOXKEHUS B NPOLEHTax OT
HOMWHanbHoro Toka M4Y.

DyHKUMO- Ha3BaHue cyHkumm Ownana3oH Ha- 3aBog. | Usm.
HanbHbIA KOA CTPOMKMN 3Hau.

P1-08 Pexwvm pasroHa/ 3amepn- 0: npsimas xapak- 0 []
neHust TepucTuka

1: S-o6pasHas
Xapakrepuctuka A
2: S-obpasHasn
XapakrepucTtuka B

0: 3aBMCMMOCTb HampspkeHus OoT 4vacTtoTel — nuHenHasd. Cepusi NCI
UMeeT 4 BpeMeHu pa3roHa 1 3aMefeHusl, KOTOpble MOXHO BblOupaTtb Yepes
MHOTO(YHKLMOHAnNbHblE LMEPOBbIE BXOAHbIE KIIEMMBbI.

1: BbixogHasi YactoTa yBenu4nBaeTCs UM yMeHbLIAeTCsl B COOTBETCTBUM C
xapakrepucTtukon S tuna. Napametpbl P1-09 ~ P1-12 onpenensitoT HayanbHbIN
y4yacTok S-00pa3HON XapaKTEpPUCTMKM pasroHa U 3aMensieHusi U KOHEYHbIN
y4acTok S-06pa3HoN XapaKTEPUCTUKN pa3roHa 1 3amMmearneHus.

2: [Npw pasroHe 1 3amefneHny No xapakrepucTvke S Tuna B

P1-09 ~P1-12=0.01¢c

DyHKUMO- Hassanue cdyHkunn Ownana3oH Ha- 3aBsog. Uzm.
HanbHbIN KOA, CTPOWKH 3Hau.
P1-09 HavanbHbIi y4acTok ycko- 0,0 % ~ 100,0 % 20 % []

peHusi xapaKkTepucTuk S

P1-10 KoHeuHbIli y4acTok yckope- | 0,0 % ~ 100,0 % 20 % []
HUSI XapaKTepucTukn S

P1-11 HavanbHbIi y4acTok 3amea- | 0,0 % ~ 100,0 % 20 % n
TEHNS XapakTepucTukm S

P1-12 KoHeuHbI y4acTok 3amep- 0,0 % ~ 100,0 % 20 % [ ]
TEHNS XapaKkTepucTukm S

BblleykasaHHble napaMeTpbl MOXHO MWCMOMb3oBaTb AN HACTPOMKU
nnaBHOro nycka 6e3 Tonuka, korga NpyMBOA HAYMHAET Pa3roHATLCS, a KpuBble
YCKOPEHUS 1 3aMeIeHN HaCTPanBatOTCA Ha Pa3nUyHbIE CTENEHN YCKOPEeHNs
1 3aMeaneHnst B 3aBUCMMOCTY OT 3a4aHHOro 3HaveHus (puc. 6.4).

Mpumeyanune: ecnn Bpemsa yckopeHus U 3ameanenns = 0, yHKumA
S-06pa3Holi KPUBOW HEAENCTBUTENbHA.

INSTART® 64



MakcumanbHas A

YyacrtoTa
I |
1 1
1 1 1
1 1 | 1 .
I I I I I
1 l l [ 1
1 | | | |
| 1 1 1
I 1 1 1 ) 1
1 I 1 1 1 1 1
1 I 1 | 1 I | »
P1-09 P1-10 P1-11 P1-12
PucyHok 6.4 — S-obpasHasi Kpueasi yCKOPeHUs1 U 3amedrneHust
DyHKUMO- HassaHue dyHKUnMn [Ouana3oH Ha- 3aBsog. Uam.
HanbHbIV KoA, CTPOWKH 3Hau.
P1-13 Pexum octaHoBa 0: octaHoB c 3ameq- | O [m]
neHvem
1: ocTaHOB Mo
NHepLmn

0: OcTaHOB C 3amepneHnem

Mocne nonyyenus komaHapl «CTOlM» MY cHuxaeT BbIXOAHYK YacToTy B
COOTBETCTBUM C PEXVMOM 3aMeaneHns 1 3aAaHHbIM BpeMeHeM 3amessienns o 0.

1: OcTtaHOB NO MHepLUUK

Mocne nonyyenns komaHapl « CTOMM» MY npekpaluaet nogady HanpspkeHns
Ha onekTpogsuraten. B 9Tom crnyyae oOCTaHOB aneKTpoasurartens
NpPOU3BOANTCA MO NHEPLMN.

DyHKUMO- HasBaHue chyHKkumMm [Ouana3oH Ha- 3aBoa. Uzm.
HanbHbIN KOg CTPOWKM 3Hau.

P1-14 YacTtoTa Hayana Topmoxe- 0,00 'y ~ P0-14 0,00y | o
HWSI MOCTOSIHHBIM TOKOM

P1-15 Bpemsi oxuaaHuns Topmo- 0,0c~100,0c 0,0c [u}
KEHUS! MOCTOSIHHBIM TOKOM

P1-16 TOK TOPMOXEHWSI NOCTOSAH- 0% ~ 100 % 0% a]
HbIM TOKOM

P1-17 Bpemsi TopmoxeHus nocto- | 0,0c ~100,0c 0,0c o

AHHbIM TOKOM
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HavanbHas 4actoTa TOPMOXEHWSI MOCTOSIHHBIM TOKOM MpU OCTaHoBe
onpeaensieT ypoBeHb, KOraa HauMHaEeT BbIMOSHATLCS NMPOLIECC TOPMOXKEHUS.

Bpemsi OxuOaHUs TOPMOXEHMWsSI TMOCTOSIHHBIM TOKOM MpW  OCTaHOBe
onpefensieT 3afepxXKy nepen akTuBauuend AMHAMUYECKOTO TOPMOXEHUS.
Mcnonb3yeTcs Ana npefoTBpalleHns oTkasa K3-3a neperpysku Mo TOKy,
BbI3BAHHOMO TOPMOXEHWNEM MOCTOSIHHBIM TOKOM Ha BbICOKWUX CKOPOCTSIX.

TOK TOPMOXEHWS NMOCTOSIHHBIM TOKOM MpY OCTaHOBE onpeaensieT BenuyuHy
TOKa TOPMOXEHUSI OTHOCUTENBHO HOMUHANBHOTO TOKa ABUraTens B NpoLeHTax.
Yem Gornblie TOK, TeM cunbHee adhdeKT TOPMOXKEHNS NOCTOSIHHBIM TOKOM, HO
TeM cunbHee HarpeBaeTcs anekTpoasuratesns u M4.

Bpemsi TOPMOXEHWSI MOCTOSIHHBIM TOKOM orpefensieT AnuUTenbHOCTb
TopMoxeHusi. Ecnu Bpemsi paBHO 0, TO TOPMOXEHWE MOCTOSIHHBIM TOKOM
HEeaKTVBHO.

Mpouecc TOPMOXKEHUSI MOCTOSIHHBIM TOKOM MpW OCTaHOBE MoOKa3aH Ha
pvCyHke 6.5.

BbixogHaaA YacToTa (M) A
— !
/
YacToTa Hayana TOpMOXeHUA NP OCTAaHOBE {" Bpemal (t)
>
I Y
3HayeHWe BBIXOAHOTO Hanpsx=eHns
N e—
D.MHaMVIHECKOE TOpMOXeHUe ': BDEMH {t)
—>
i -
Pa6oTa M4 Bpema AMHaMNUECKOro TOPMOXEHUA
PucyHok 6.5 — [Tpouecc mopMOXeHUs! MOCMOSIHHbLIM MOKOM
DyHKLMO- HasBaHue cdyHkumm | [nana3oH HacTpoiku | 3aBog. U3m.
HanbHbIN KOA 3Hau.
P1-21 Bpewmsi pasamarHnym- 0.01c~3.00c 0.50c [ ]
BaHUsi

aToT napamMeTp ucnonb3dyeTca And yCTaHOBKUM BPpEMEHU OXunaaHua M4 ot
OCTaHOBa NO MHepUun OO0 NMOBTOPHOrO 3anycka, 4YTOObI YMEHbLWAUTb BIUAHUE
OCTaTO4YHOro MarHUTHOrO nonsa gsuratesnid Ha 3anyck.

KpaTKOBPEMEHHOM
nposare HanpsXeHunsa

1: ABTOMaTM4eECKOE
perynupoBaHve
3amenneHvst

2: OcraHoB

C 3aMeasieHnemM

DyHKUMO- HasBanue dyHkunn [Anana3oH HacTPOMKMu 3aBog. Uzm.
HanbHbIN KOA, 3Hau.
P1-23 Bbibop gevicteusi npu 0: HeT geiictBus 0 n
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OTOT napameTp UCMorb3yeTcs AN HAacTPOVkM MeToda npefoTBpalLeHust
OTKITIOYEHNST U3-3a MOHWKEHUSI HANPSKEHNS Ha LUMHE, BbI3BAHHOTO MPOBarioM
HanpshXeHWs CeTu, U YacTo MCMONb3yeTCs, HanpuMep, B BEHTUNSTOpax.

0: Het penctBua: N4 no-npexHemy 6yaeT pabotaTb Ha 3afaHHON YacToTe
npu KpaTKOBPEMEHHOM OTKITIOYEHUN HanpshkeHus ceTn. B aTo Bpems moxeT
Npon30o1NTK COON K3-3a NMOHKEHHOTO HanpshxeHus, n MY npekpaTuT paboTy;

1: ABTOMaTuuyeckoe perynupoBaHue 3aMeasieHUsi: aBTOMaTU4ecKu
perynupyeTcs CKOpPOCTb 3aMeffieHusi MpU KPaTKOBPEMEHHOM OTKIHOYEHUMN
ceTeBOro HanpsbkeHusi, MY npogomkaer pabotatb. [locne BoccTaHOBNEHWs
HanpshkeHWss OH aBTOMAaTUYECKW Pa3roHUTCS [0 OMOPHOW 4acToTbl. Ecnun
ceTb 3neKTponuTaHusa OydeT OTkMYeHa Ha ANWTenbHOe Bpems, BCe paBHO
npovongeT cbon Npy NOHMWKEHHOM HanNpsXKeHUn 1 oTkmoyeHune MY;

2: OcTaHOB C 3amMeArieHneM: B Criydae MrHOBEHHOTO OTKITHOYEHUS MUTaHUS
unu npoBana HanpsbkeHuss M4 3amegnut paboTy M OCTaHOBMTCH B
COOTBETCTBUM C napameTpom P1-24. Ecnv nocne ocTaHOBKM Heobxogmmo
3anyctutb npeobpasoBartenb CHOBa, HeobGXO4MMO CHOBa ModaTtb CurHasn
3anycka.

DyHKUMO- Ha3BaHue cyHkumm OuanasoH 3aBsog. Uzm.
HanbHbIN KOA, HaCTPOWKMU 3Hau.
P1-24 Bpewmsi 3ameaneHus npu 0.00c~100.0c 10.0c ]

BbIGOpe OCTaHOBa C 3ames-
JIEHWEM MPU KPATKOBPEMEH-
HOM MpoBarne HanpsbkeHust

B cny4yae MrHOBEHHOrO OTKIMIOYEHNS NUTaHWS MK NpoBana HanpshkeHus MY
3amegnuT paboTy W OCTAHOBUTCS B COOTBETCTBUM CO BpPEMEHEM,
yCTaHOBMEHHbIM B napameTtpe P1-24. MNapameTp AencTBUTENEH TOMBKO Npu
P1-23=2.

DyHKUMO- HassaHue cyHkumm Ownana3oH Ha- 3aBog. U3m.
HanbHbIN KOA, CTPOWKMU 3Hau.

P1-25 Mopor HanpskeHus npu 60 % ~ 85 % 80 % ]
KpaTKOBPEMEHHOM MpoBane
HanpspkeHust

P1-26 Mopor HanpsbkeHusi npu 85 % ~ 100 % 90 % []
BOCCTaHOBIIEHUN Hanpsi-
KeHus

B napametpax P1-25 un P1-26 ycraHaBnvBalOTCS MOPOr CHUXEHUS
HanpsXeHUs1, MPU KOTOPOM aKTUBMPYETCH PEXMM, YCTaHOBIIEHHbIN B NapameTpe
P1-23, n nopor BoccTaHOBREHUS HanpsbkeHus, npu kotopom N4 Bo3BpalyaeTcsa
K HOpManbHOMY pexumMy paboTbl.

3HauveHune 100 % — HOMUHaNbLHOE HanNpPsPKEHWE Ha LLUMHE MOCTOSIHHOMO TOKa.
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HOBJIEHUA Hanps-
XeHus B ceTu

®yHkumo- | HasBaHue yHk- [Anana3oH HacTPOMKMu 3aBop. | Uam.
HanbHbIN unmn 3Hau.
koA
P1-27 Bpewmsi BoccTa- 0.00c~300.0c 0.3c []

3T0T NnapameTp 1cnonb3yeTcs Ansi onpeaerieHnsl BpeMeHy BOCCTaHOBIEHNS
HanpsbxkeHns ceTu. Koraa HanpsbkeHne BOCCTaHaBNMBAETCS [0 3HAYeHWs:, ycTa-
HOBreHHOro B napametpe P1-26, HaunHaeTcs OTCYET BPEMEHW, YCTaHOBIIEHHOTO B
napameTpe P1-27. Mocne Yero HamnpshkeHne CHMTaeTCs BOCCTAHOBIEHHbIM.

DyHKUMNO-
HanbHbIN
koA

HasBaHue cyHk-
umm

Avana3oH HacTPoOWku

3aBog.
3Hau.

Uam.

P1-28

MrHoBeHHas
OCTaHoBKa U
HenpepbIiBHas
aBTOMaTHyeckast
perynupoBka
ycuneHust

0~ 100

40

P1-29

MrHoBeHHas
OCTaHOBKa U
HenpepbIBHas
aBTOMaTMyeckast
perynvpoBka
VHTEerpanbHomn
cocTaensoLLen

1~100

20

[aHHasa HacTporika AelCTBYeT TOMbKO Mpu BbibOpe pexuma MrHOBEHHOMN
OCTaHOBKW 1 HenpepbiBHOM paboTel (P1-23 = 1).
McnonbayeTcst ANs perynupoBky cKopocTu 3amefnenus.. O6bluHO He
TpebyeT 3MeHeHus.

F'pynna P2: MapameTpbi Ans HACTPOMUKU cKansipHoro cnocob6a
ynpasneHus (U/f)

DyHKUM- HazBanue [Anana3oH HacTPOMKMu 3a- U3m.
OHanb- OyHKUMM BoA.
HbIW KOA 3Hau.
P2-00 Tun xapakte- | 0: nuHenHas 0 ]
puctukm U/f 1: nomaHasn
AnsianekTpo- | 2: KBaapaTuyHas
npuratens 1 3: KBagpaTu4Has xapakrepuctuka 1.7
4: kBagpaTuyHasa xapakrepuctuka 1.5
5: KBagpaTu4Has xapakrepuctuka 1.3
6: NONHOCTbLIO pasaenbHbl pexum U/f
7: 4acTU4HO pasgenbHbIi pexum U/f
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0: JluHeHan xapaKTepucTUKa.

MopxoanT AN cTaHAapPTHBIX NPUMEHEHWI.

1: JlomaHas xapaKkTepucTUKa.

MoaxoauT AN cneumanbHbIX HAarpy3oK, TakvxX Kak CyLIWIKW, LeHTpUdyrn n
T. . MOXHO nony4utb HEOBXOANMYIO XapakTepucTuky cooTHolueHus U/f, 3anas
napameTpbl P0O-03 ~ P0-08. Npacuk nomaHon npeacTaBneH Ha pucyHke 6.7

2: KBagpatn4yHas xapaktepucTtuka U/f.

MopxoauT Anst LeHTPOBEXHbBIX Harpy3oK, TakuX Kak BEHTUMATOPbI U HACOChI.

3 ~ 5: Xapaktepuctuka kpuBbix (1.7; 1.5 un 1.3) mexay npsmon
XapaKTepuUCTUKON 1 KBaApaTUYHOW.

6: MonHocTbIo pasaenbHbIn pexum U/f.

[Mpn uncnonb3oBaHUM [aHHOW XapakTepUCTUKWM BbIXOAHAs 4YacTtota WU
BbIXOAHOE HanpshkeHue MY He3aBMCKMbl OTHOCUTENBHO APYT APYra, BbIXOAHASA
YyacToTa OonpeaenseTcs NCTOYHUKOM 3ajaHusi OMOPHOrO CUrHana, a BbIXOAHOe
HanpshxeHve onpegenseTcs napameTpom P2-15 (MCTOYHUK 3apaHusi ONOPHOTo
curHana Hanpshkenus npu  pasgensHom  U/f). [JaHHbii  pexum  06bl4HO
1cnonb3yeTcs B UHAYKLMOHHBIX Nevax v T.n.

7: YactnyHo pasgenbHbiv pexum U/f.

B atom cnyyae cooTHowweHne U/f nponopumnoHansHo, HO NPOMopLMOHanbHOe
COOTHOLLEHNE MOXeT ObITb YCTAHOBMEHO WCTOYHUKOM 3afdaHus OMOPHOro
curHana HanpsbkeHus P2-15, a cooTtHowenne mexay U/f Takke cBsf3aHO C
HOMUWHaIbHbIM HanpsXKeHWeM W HOMWHanNbHOW 4acTOTON JrieKTpoaBuraTens
rpynnel P1.

CooTHoLLeHne Mexay BbIXOAHbIM HanpshxeHnem U MY n yactoTtoi f

U U

— H,
T 2XXX 5 A
A
roe X — 3agaHve OMOPHOro curHana 4vactotbl, U — HOMMHanbHoe

HA
Hanps>XeHne anekrpoasuraTens, f’J —HOMUHarbHaa YacToTa arnekTpoasuraTens.

DyHKUMO- HasBaHue [unana3oH Ha- 3aBoga. 3Hau. Uzm.
HanbHbIA KoA chyHKUMM CTPOMKMN
P2-01 Mosbiwexne kpy- | 0.0 % ~ 30.0 % 0.0 % (aBTOMaTK- ]
TSLLEro MOMeHTa Yeckast HacTpoika)
P2-02 Yactota otceukm | 0.00 'y~ (P0-14) | 25Ty n
NOBBILLEHUS KPY-
TSLLEro MOMeHTa

KoppekTHass HacTpoika npefgoTBpallaeT neperpysky no TOKy Mpu Mycke u
onTMmK3npyeT paboTy npueoaa.

B pexume U/f-ynpaBneHnss [ns KOMNEHCAUUW CHWXEHUS KPyTALLEro
MOMEHTa Ha HM3KMX YacToTax M4 noBbIlaeT BbIXOAHOE HamnpsiKeHue.
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Upe3mepHoe MOBbILLEHVE KPYTALWEro MomeHTa (> 8 %) npuBoaut K
neperpeBy anekTpoaBuratensi u pucky neperpysku M4 no toky.
Heobxoaumbii npegen — 8 %. Mpwu Gonblunx Harpy3kax TpebyeTcs yBenuuuTb
3TOT napameTp, a Npu manow — ymeHblnTb. Korga P2-01 yctaHoBneH Ha O
%, npeobpasoBaTeslb YacTOTbl BbIMOMHSAET aBTOMATMYECKYH PEryIvpOBKY
KpYTSILLErO MOMEHTA.

A

BuixaaHOE HanpsxeHue

f

Ui HanpsxeHue Npu akTUBaLmk noabiLle-
HUA MOMEHTa

f‘: YacToTa NOBGILLEHHA MOMEHTa

¢ L

3

BeixooHas yacTora
»

U,: MakcumansHoe BIXO/IHOE HanpsikeHne

f,; HommraneHan pabouas yactora

PucyHok 6.6 — lNosbiweHue Kpymsieao MoMeHma

DyHKLUMNO-
HanbHbIN KOA,

Hassanue cdyHkunn

Ownana3oH Ha-
CTPOWKMU

3aBoa.
3Hau.

Usm.

P2-03

YacroTa To4kM 1 Ha noma-
HOW XapaKkTepucTuke
anekTpoasuratens 1

0.00 My ~ (P2-05)

1.30 Ty

P2-04

HanpsixeHve Toukm 1 Ha
TIOMaHOW XapakTepucTmke
anekTpoasuratens 1

0.0 % ~ 100.0 %

52%

P2-05

YactoTa To4kM 2 Ha noma-
HOW XapaKTepucTuke
anekTpoasuratens 1

(P2-03) ~ (P2-07)

2.50Tuy

P2-06

HanpsbkeHune Touku 2 Ha
TIOMaHOW XapaKTepucTuke
U/f anektpogsuratens 1

0.0 % ~ 100.0 %

8.8 %

P2-07

YacToTa To4kn 3 Ha noma-
HoW xapakTepucTuke U/f
anekTpoasuratens 1

(P2-05) ~ (P2-02)

15.00 'y

P2-08

HanpspkeHve Toukm 3 Ha
TIOMaHOW XapaKTepuUCTUke
U/f anektpogsuratens 1

0.0 % ~ 100.0 %

35.0%
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P2-03 ~ P2-08: HacTtporika Tpex Touek Ha nomaHou xapaktepuctuke U/f (P2-
00 =1).

XapakTepucTtuka AomkHa ObiTb HacTpoeHa B COOTBETCTBUM C Harpy304HOM
XapakTepucTukon anektpoasuratens. [JOMKHO BbINOMHATLCH COOTHOLLEHMWE
MeXAy TPeMs TOYKaMM HanpsXkeHNs U TOYKamu 4acToTbl (CM. PUCYHOK 6.7):

Ul<U2<U3, f1<f2<f3

BbixogHoe HanpAxeHne

U I——

Pabovan yacTorta

>

W_h b e

PucyHok 6.7 — JTomaHasi xapakmepucmuka U/f

U1-U3 - Toukm HanpsbkeHus 1-3, f1-f3 — Toukm uyactotel 1-3, UB —
HOMUHarnbHOe HanpshkeHwe anekTpogsuratensi, fb — HomuMHanbHas yacTtoTa
aneKkTpoaBuraTens.

DyHKUMO- HasBaHue chyHkumMm OuanasoH 3aBog. Uzm.
HanbHbIN KOg HaCTPOWKM 3Hau.
P2-09 KomneHcaums ckonbxeHus 0,0~200,0% | 50% [u}
npu ckansipHoOM ynpaeneHum
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HacTporika aToro napameTpa MNO3BONSIET KOMMEHCUMPOBATbL CKOJIbXEHME,
Bbl3BaHHOe Harpyskon npu U/f-ynpaBneHun, uM yMeEHbLIWUTb W3MEHEHUE
CKOPOCTW ABUraTensi B 3aBUCUMOCTU OT Harpy3ku.

3HayeHwne 100,0 % cooTBETCTBYET HOMUHANBLHOMY CKOMNBXEHUIO ABUraTensi
npy HOMUHANbLHOWN Harpyske.

Ecnun ckopocTb ABuratens nof Harpy3Kkow Hibke 3aAaHHOM, 3Ha4YEHNe MOXHO
YBENUUUTD.

Ecnu ckopocTb Bbille 3aA4aHHON, 3HAYEHNE MOXHO YMEHbLUNTb.

OB6bI4YHO perynupoBka He TpebyeTcs.

DyHKUMO- HasBaHue cdyHkunn Ouana3oH 3aBog. U3m.
HanbHbIN KoA HacTPOMKU 3Hau.
P2-10 KoadbdpuumeHT nepesos- 0~ 200 100 [s]
ByXXAeHNs NP ckansipHOM
yrnpaBneHnm

[aHHbIl napameTp Mo3BONSET MOAABMNATb POCT HaMPSXKEHUS Ha LUMHE
MOCTOSIHHOIO TOKa B NpoLiecce TOPMOXeHWs1 NpeobpasoBaTens YacToThl.

Yewm BblLLe 3HAYEHUE, TeM curbHee 3hdEKT NodaBreHus.

MarHutHoe TOpMOXeHMe MOoBbIlaeT TOK cTaTopa 3a CYET YBENUYEHUs
BbIXOOHOTO  HanpsbkeHuss 14, Tem cambiM  ynydwas pacceuBaHue
peKkynepaTMBHON 3HEPTMM W OrpaHWuMBasi POCT HaMpPSKEHUS Ha  LUMHE
NOCTOAHHOIO TOKa.

Yem Bbllle KO3(PMUMEHT ycureHusi, Tem OGonblie TOK ABuratens —
TpebyeTcst OCTOPOXXHOCTb NMPU HACTPOMKE.

B cnyyasix paboTbl ¢ ManoMHepLMOHHBLIMU Harpy3kamu v Npyu NOAKMH0YEHNN
TOPMO3HOrO pesuctopa TpebyeTca YCTaHOBUTb KoadppuumeHT
nepeBo3byxaeHust Ha 0, 4ToObl u3bexaTb aHOMarbHO BbICOKMX TOKOB Npu
TOPMOXEHUN.

DyHKUMO- HasBanue cdyHkunn Ouana3oH 3aBog. Uzm.
HanbHbIA KOO, HaCTPOWKMN 3Hau.
P2-11 KoadhdmumeHt nopgaenexus 0~ 100 3aBucut [u]
kone6aHuin Npu ckanspHoOm or
ynpasneHumn mozenu

OTOT NapameTp npegHasHaveH Afls NoAaBneHVs BUOGpaLmy ABuraTensi.

Mpw BO3HWKHOBEHMWM konebaHui ABMraTens 3HayeHue cnefyeT yBenuuuTh.

Ecnu BMGpauus oTcyTCcTBYeT, HeO6X0AMMO yCTaHaBnMBaTh MUHUMaNbHOE
3HayeHue, YToObl MUHMMM3MPOBATL BIUsiHUE Ha paboTy B pexume U/L.

B ctaHOapTHbIX YCNoBKsiX U3MeHeHVe napameTpa He Tpebyetcs.

Mpy ncnonb3oBaHUM YHKUUM NodaBneHust konebaHuii TpebyeTcsl, YTobbI

INSTART® 72



napameTpbl HOMWHaNbLHOrO TOKa AMIeKTpoABMraTens U Toka XOnocToro xoAaa
ObINU KOPPEKTHLIMUK, B MPOTMBHOM cryyae 3hdekT noaaBneHust konebaHumn
OyaeT HeJoCTaTOYHbIM.

He cnepyeT yBenuuneaTtb 3Ha4eHWe Npu oTCyTCTBUM BUBpaLmu, Tak Kak 3To
MOXeT yXyALwuTb xapaktepuctuku U/f - ynpasnexus.

DyHKUMO- Ha3BaHue cyHkumMm [Ounana3oH HacTpoi- | 3aBop. U3m.
HanbHbIN KoA Ku 3Hau.
P2-13 MocTosiHHas BpemeHn | 0.02c~1.00c 0.30¢c a]

KOMMeHcaLum CKormb-
KEHUS NPU CKansipHOM
ynpasneHuu

OTOT napameTp 3agaeT MOCTOSHHYIO BPEMEHWU [ns KOoMMeHcauwu
CKOMbXKEeHUs aBuraTerns.

YMeHbLUeHUe 3HaYeHVs MOBbILLAET GbICTPOAENCTBIE CUCTEMbI, HO MOXET
YBENMYUTbL KoneGaHusi CKOPOCTM.

YBenuyeHne aHaueHuUs yryylaeT cTabuibHOCTb CKOPOCTH, HO YBENUYMBaET
BPeMsl peakuumu NpMeBoaa Ha U3MEHeHUs.

B GonblUMHCTBE Criyyaes He TpebyeT KOPPEKTUPOBKY.

DyHKUMO- Ha3BaHue ¢yHk- [nana3oH HacTPOWKMU 3aBsog. U3m.
HanbHbIA KoA umm 3Hau.
P2-15 WcToYHmK 0: Lindpposoii curHan B 0 o
3afaHnsa napametpe P2-16
OMOPHOro 1: AHanorosbii Bxog Al (AlL)
curHana npu 2: AHanorosbIi Bxop Al2
pasgenbHom (ana mopenei ot 37 kBT)
Ut 3: MHorocTyneH4aTbIn
pexum

4: Mpoctown MIK

5: MNA-ynpasneHnsa

6: KOMMYHMKaLIMOHHbIN
npoTokon Modbus RTU

Korga BbiGpaH oanH 13 BbilleykasaHHbIX UICTOYHMKOB, 100 % cooTBeTCTByeT
HOMVHAIBHOMY HaMPSHKEHWIO 3IEKTPOABUraTENs.

DyHKLMO- HassaHue chyHk- [Ounana3oH HacTPoWku 3asoa. WU3m.
HanbHbIA KOoA4 umm 3Hau.
P2-16 OTceuka Hanpsixe- 0 B ~ (HoMuHanbHoe 0B a]
HWA NpW pasaenb- HanpsbkeHve O[1)
Hom U/f

MapameTp onpepensieT BenWYWMHY BbIXOAHOIMO HanpsbkeHus MY npu
MCNonb30BaHUN pasfenibHOro ynpaslieHUA U/f, Korga WUCTOYHUKOM 3agaHunsa
HanpsXXeHna ABndaeTcA Ll,VI(prBoe 3Ha4yeHne (aHaHOFOBbIVI BXO4 He
MCMOoNb3yeTcsl).
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DyHKLMO- Ha3saHue cyHkumm Ownana3oH Ha- 3aBog. U3m.
HanbHbIA KOA CTPOMKMN 3Hau.

P2-17 Bpewmsi HapacTaHusa Hanpsi- | 0.0 ~ 3000.0 ¢ 1.0c s]
XeHusa npu pasgensHom U/f

Bpemsi HapacTaHusi HanpsikeHus npu pasgensHom U/f — aTo Bpewmsi, B
TeuyeHne KOTOPOro BbIXOAHOE HanpsikeHne naMeHsieTcs ot 0 B 4o HoMUHanbHoOro
HanpsPKeHUs aNeKTpoaBUraTernsi.

DyHKUMO- Hassanue cdyHkunmn [Ownana3oH Ha- 3aBog. | Uam.
HanbHbIN KOA, CTPOWKMU 3Hau.
P2-18 Bpems cHwkeHunst Hanpsxke- | 0.0 ~ 3000.0 ¢ 10c [m]
HWA npu pasgensHom U/f

Bpems cHuxeHns HanpspkeHns npu pasaensHom U/f — aTo Bpemsi, B TedeHne
KOTOPOrO BbIXOAHOE HaMpsPKeHNe N3MEHSETCA OT HOMUHAMNBHOTO HaNpPsXXeHNs
anektpoasuratens go 0 B.

DyHKUMO- Hassanue cdyHkunn Ownana3oH Ha- 3aBoa. | Usm.
HanbHbIN KOA, CTPOWKH 3Hau.

P2-19 HacTpoiika octaHoBa B 0: HesaBucumoe 0 o
pexvime pasgenbHoro U/f BpeMsi 3ameaneHns
HanpshkeHus n
YacToTbl

1: CHavyana cHmxe-
HWE HanpsHXeHwusl,
3aTeM 4acToThbl

0: HesaBucumoe Bpemsi 3amensieHUst 4acToTbl U BbIXOLQHOIO
HanpsKeHus!.

YactoTa U HanpsikeHUe CHWKalTCs OOHOBPEMEHHO, HO CO CBOUMM
MHOMBUAYanbHbIMM NapaMeTpamy 3amensieHusi, YTo no3sonseTt Gonee rmMéko
HacTpauBaTb NPOLECC OCTaHOBA.

OB6bIYHO UCMONb3yeTCs AA CTaHAAPTHLIX MPUMEHEHUIA.

1: CHayana cHuxeHue HanpsikeHus Ao 0, 3aTeM yMeHbLUeHne 4YacToThl.

[lByxaTanHbIii NpoLLecc oCcTaHoBa: HaNpshkeHne cHavana nagaeT Ao Hyns,
3aTeM yMeHbLUaeTcsi YactoTa, 4To obecneymBaeT 6onee nNnaBHy0 OCTAHOBKY
[ONS HEKOTOPbIX TUMOB HAarpy3oK.

Pexum moxeT ObITb noneseH Ans Harpy3ok C BbICOKOW WHeEpUMen unu
cneumanbHbIX TpeGOBaHW K OCTaHOBY.

Bbibop pexrma 3aBMCUT OT XapaKTepuUCTUK aBuratens u TpeboBaHun
TEXHOMNOrMYeCcKoro npotecca.
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Fpynna P3: MapameTpbl ANA perynupoBKU BEKTOPHOro cnocob6a
ynpasneHus (VC).

Kogbl dyHKkumMmn rpynnel P gercTBUTENbHbI TOMBKO AfS BEKTOPHOro
yrnpaBneHns n HeaencTBUTENbHbI ANs ckanspHoro ynpasnexus (U/f), To ectb
P0-03 = 1.

DyHKUMO- HasBaHue cdyHkunn [OuanasoH 3aBog. U3m.
HanbHbIA HaCTPOWKM 3Hau.
koA
P3-00 YacrtoTa nepekntoyeHus 1 0.00 'y ~P3-02 | 5.00y 5]
P3-02 YacToTa nepeknoyeHus 2 P3-00 ~ P0-14 10,00 Ny 5]
P3-04 KoadcpuumeHT nponopumoHans- | 0.1 ~ 10.0 4.0 o
HOCTW KOHTYypa ckopocTtu 1
P3-05 Bpemsi HTerprpoBaHuns KOHTY- 0.01¢~10.00c | 0.50¢c u]
pa ckopocTy 1
P3-06 KoadhduumeHT nponopuumo- 0.1~10.0 20 u]
HanbHOro yBeNn4eHNns KoHTypa
CcKOpOCTU 2
P3-07 Bpemsi MHTErpnpoBaHus oTkno- 0.01c~10.00c | 1.00c o

HEHWIA KOHTYypa CKOpPOCTM 2

Mpn paboTe Ha pasHbix yactoTax [MY MoxeT BbIGMpaTb pasnuyHble
KO3(PPMLMEHTBI KOHTYpa CKOPOCTU.
Jlorvika nepekrnoyeHns Mexay pexvmMamy nokazaHa Ha pucyHke 6.8.

MapameTps! IMA A

(P3-04, P03-05)

(P3-06, P03-07)

—»

YacTtoTa

P3-00 F3-02
PucyHok 6.8 — 3aBrcmocTb napameTpoB [ oT yacToTbl
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HacTtpowka lNMU-perynaTopa ckopocTtu:

YBenuuyeHve nponopuyoHanbHOro KoadduLUMeHTa YCcKopsieT peakuuio
CUCTEMbI, HO CINMLLKOM BbICOKOE 3Ha4YeHVe Bbi3blBaeT konebaHusi cuctemsl.

YMeHbLUEHNEe UHTEerpanbHOro BpeMeHU ynyyliaeT AUHAMUYECKUN OTKIMK,
HO CNULLKOM Manoe 3HaveHune NpuBoANT K HEYCTOWYMBOCTM CUCTEMDI.

MeToq HacTpomnKku:

Ecnu 3aBoackue napameTpbl He MOAXOAST, HEeoOXOAMMO MOCTEneHHO
yBenu4MBaThb NPONoOpLIMOHanbHbIN KOAMULUMEHT P [0 rpaHuLbl yCTOMYMBOCTY,
3aTeM yMeHbluaTb WHTerpanbHoe Bpemsi Ans  ObiCTporo oOTKIMKa W
MWUHMManbHOro NepeperynnpoBaHus.

HenpaBunbHble HACTPOMKKU MOTYT BbI3BaThb:

. UpeamepHoe nepeperynmpoBaHne CKopocTy;
. ABapwuu Mo NepeHanpPsKeHUIo NPY MHEPLIMOHHON Harpyske;
. Oco6eHHO KPUTUYHO MPY PE3KOM CHUXKEHUM CKOPOCTY.

[Ina TouHOW HacTpolikm TpebyeTcs:

. [MpoBOAUTL TECThI C NOCTEMNEHHBIM U3MEHEHNEM NAPaMETPOB;
. KoHTponupoBsate ocumnnorpadom nepexogHble npoLecch;
. YunTbiBaTb UHEPLMOHHOCTb MEXAHNYECKOWN CUCTEMBI.
DyHKLMO- HasBaHue cdyHkumm | [nana3oH HacTpoiku | 3aBog. U3m.
HanbHbIN KOA 3Hau.
P3-08 Bbi6op uHTerpaneHbix | 0: MonHoe uHTerpu- 0 o
CBOWCTB KOHTYypa poBaHue npu pasroHe/
CKOPOCTU TOPMOXEHWUN
1: OTtcyTcTBYE
VHTErprpoBaHus npu
pasroHe/TOPMOXeHUN

0: NMonHoe MHTerpupoBaHue NpPu Pa3roHe/TOPMOXEHUN.

WHTerpanbHasi COCTaBrsioLLas akTUBHA Ha BCex aTanax paboTsl. MNapametp
agpchekTUBEH MpU peskux pasroHax, obecneunBaeT Gonee GbICTPbIA OTKIMK
CUCTEMbI, HO BO3MOXHO NepeperynupoBaHue.

1: CenekTMBHOE MHTErPUPOBaHUE NPU Pa3roHe/TOPMOXKEHMUM.

WHTerpanbHasi cocTaBnsilollas OTKIOYAETC BO BPEMsi  YCKOpPEeHus/
3amepneHusi. ObecrneynBaeTcs CTabUNbLHOCTb NPY AMHAMUYECKUX UBMEHEHMSIX,
MWHMMM3ALMS BO3MOXHOCTW MepeperynupoBaHusi ckopocTu. HepoctaTok
pexuma — CHKeHne GbICTPOAENCTBUS CUCTEMBI.
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DyHKLMO- Hassanue cdyHkunmn Onana3oH 3aBog. U3m.
HanbHbIA KOA HacCTPOWKMN 3Hau.

P3-11 [NponopunoHanbHbIi KO3d- 0 ~ 30000 2200 s]
(ULMEHT yCUNEHNS MOMEHTa
KOHTypa Toka, Kp

P3-12 KoadpdpuumeHT nHterpuposa- 0 ~ 30000 1500 a]
HUSt MOMEHTa KOHTYpa Toka, Kl

P3-13 MponopumoHanbHbIn koadbdun- | 0 ~ 30000 2200 a]
LIMeHT BO3BYxaeHNs KOHTypa
Toka, Kp

P3-14 KoadhdmumeHT nHterpmpoBa- 0 ~ 30000 1500 [s]
HWS1 BO3DYXXAEHUS KOHTYpa
Toka, Kl

MapameTpbl HacTpowiku [M-perynstopa KOHTypa TOKa BEKTOPHOrO
ynpasneHus.

[JaHHble napameTpbl aBTOMaTUYECKM OMpeaenstoTcst nocne nposeaeHus
NOSTHON MAEHTUdMKaLMN 1 0ObIMHO He TpebyeT N3MEeHeHus.

B KOHType TOKka MHTerpanbHbIN PerynaTtop MCNonb3yeT He UHTerpanbHoe
BpeMs, a MPSiMOV KOAPULMEHT yeuneHns (MHTerpanbHbIn KO3MULIMEHT).

Mpn cnuwKoM BbICOKMX 3HadeHusix KoadduumeHnToB [MN-perynsTopa
BO3MOXHbI KornebaHns B cucteme ynpasneHus.

B cnyyae Bo3HWKHOBEHMS KonebaHuii Toka Ui KpyTALLErO MOMEHTa MOXHO
BPYYHYI YMEHbBLUNTb NPOMNOPLIMOHANBHbIN UM MHTErpanbHbIn KO3MULIMEHT.

®DyHKLMO- HasBaHue dyHKummn Avnana3soH 3aBoga. Usm.
HanbHbIA KoA HacCTPOWKMN 3Hau.
P3-15 KoadhununeHT nepesos- 0~ 200 0 o
ByxOeHns Npu BEKTOPHOM
yrnpasneHuu

[aHHbIl NapameTp MO3BONSET MOAABNATb POCT HaMPSXKEHUS HAa LUMHE
MOCTOSIHHOIO TOKa B NPOLIeCce TOPMOXKEHWs1 NpeobpasoBaTens YacToThl.

Yewm BhbiLLE 3HAYEHUE, TEM CUTTbHEe 3h(EKT NoAaBIEHNS.

MarHutHoe TOpMOXEeHMe MOBbILAEeT TOK cTaTopa 3a CYET YBENUYEHUS
BbIXOOHOTO  HanpsbkeHuss M4, Tem cambiM  ynydlwas pacceuBaHve
peKynepaTMBHOM 3SHEPTMM W OrpaHWMuYMBasl POCT HaMpSKEHUS Ha  LUMHE
NMOCTOSIHHOTO TOKa.

Yem Bbllle KOI(PMUMEHT ycureHusi, Tem 6Gonblue TOK ABuratens —
TpebyeTcs OCTOPOXHOCTb MPY HAaCTPOVIKE.

B cnyyasix paboTbl ¢ ManoMHEPLIMOHHBIMU Harpy3kamu v Npy NOAKIM0YEHNM
TOPMO3HOro pe3ncTopa TpebyeTcst yCTaHOBUTL KOIPULMEHT
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I'IepeBOSﬁy)K,EleHVIﬂ Ha 0, 4yToObl M3b6exaTb aHOManbHO BbICOKMX TOKOB npu
TOPMOXEHUN.

®DyHKUMO- HasBaHue cdyHkunn [unanasoH Ha- 3aBog. U3m.
HanbHbIA KoA CTPOMNKMN 3Hau.
P3-16 Koppekumsa momeHTa npu 50 ~ 200 % 100 % s]
BEKTOPHOM ynpaBneHuu

[Mpn 6e30aTynkoBOM BEKTOPHOM YMPaBfiEHWM CKOPOCTbIO 3TOT napameTp
MCMOMb3yeTcs AN PeryrnmpoBKM TOYHOCTU CKOPOCTM 3MeKTpoABuratens Ha
HW3KMX YacToTax Npu yBENUYEHUN Harpy3ku, 1 HaobopoT.

[Mpn BEKTOPHOM ynpaBneHun ¢ AaT4nNKoM OBpaTHOW CBA3M 3TOT NapameTp
MOXeT perynvpoBaTb BeNMuMHy BbIXOAHOro Toka MY npu ogHMX n Tex xe
3HaYEHUAX Harpysku.

DyHKLMO- HasBaHue dyHKUMMN AnanasoH 3aBoga. U3m.
HanbHbIA KoA HacTPOWKMN 3Hau.
P3-17 KoadbpunumeHT komneHca- 50 % ~ 200 % 100 % =]
LN CKONMbXEHUS

PerynupoBka  TOYHOCTVM  MNOAAEPXKaHUs  CKOPOCTW  ABuratenss B
yCTaHOBMBLUEMCS pexume. Npy 3aBbILLEHHOW CKOPOCTU — YMEHbLUWTL 3Ha4YeHVe
napameTpa, Npu 3aHWKEHHON CKOPOCTU — YBENUYUTbL 3HAa4YeHUe napameTpa.

®DyHKLMO- HasBaHue dyHKUMMN Avnana3soH 3aBop. U3m.
HanbHbIA KoA HacTPOWKMN 3Hau.
P3-18 Bpewmsi ounbTpoBaHus 06- 0.000c~1.000c | 0.015¢c | o
paTHOW CBA3M MO CKOPOCTU

[aHHbIi napameTp onpefensieT MoCTOsiHHY0 BpeMeHu unbTpauum
curHana obpaTHON CBA3M MO CKOPOCTU:

YBenuyeHne 3HayeHusi NoBbIlLAET CTabUbHOCTb CKOPOCTU, HO CHWDKaeT
ObICTPOOENCTBNE CUCTEMDI;

YMEHbLUEHME 3HAYEHUs1 ynyyllaeT peakuu CUCTEMbl, HO yMeHbLuaeT
CTabUNbHOCTbL CKOPOCTMU.

B cTaHpapTHbIX yCrnoBusix KOppeKkTUpoBKa He TpebyeTcs.

DyHKLMO- HassaHue cyHKUMMN [Ovana3oH Ha- 3aBoa. | Uam.
HanbHbIA KoA CTPOMNKH 3Hau.
P3-19 Bpewms hunbTpoBaHus 0.000c~1.000c | 0.00c =]
BbIXOAHOIO CUrHana KoHTypa
CKOpPOCTU

MapameTp 3agaeT MOCTOSIHHY BpemMeHW unbTpauum  3ajatoLero
3HaYEHUs MOMEHTA, YTO CrMOCOBCTBYET MOBLILEHWIO CTaBUBHOCTU CKOPOCTY.
O6bI4HO He TpebyeT HacTPOMKM.
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DyHKUMNO- HasBaHue dyHKummn [nana3oH HacTPoOWKu 3asog. | Usm.
HanbHbIN KoA 3Hau.
P3-20 VcTouHuK 3agaHns 0: Uudposoii curHan B 0 a]
MaKCMmarbHoro napametpe P3-21
MOMeHTa Ans pexuma | 1: Ananorosbivi Bxog Al
ynpaBneHus no (AIL)
CKOpPOCTMN 3: MNMpoTokon cBsA3n
Modbus RTU
4: BbICOKOYaCTOTHBIN
MMnynbcHbIv Bxog HDIS
(ons mogenei ot 18.5
KBT)
P3-21 OrpaHnyeHve MomeH- | 0.0 % ~ 200.0 % 150.0% | o
Ta Ans pexviMa ynpas-
TeHNs No CKOPOCTH

B pexvime ynpaBneHusi No CKOPOCTW MaKCUMarnbHbIA BbIXOAHON KPYTALLWN
MOMeHT MY orpaHnyvBaeTcs 0OAHNM U3 NUCTOYHUKOB 3a4aHWsA MakCUMaribHOro
KPYTSILLEro MOMEHTa.

0: Undpposoit curHan B napameTtpe P3-21

1: AHanoroBbii Bxop Al (All)

Al: nuHenHas HacTpouka — napameTpbl P5-15~P5-19; nomanas — P5-45 n

rpynna PE.

3: NMpoTokon cBA3n ModBUS RTU
Mpsimoe nporpaMmmumpoBaHmne Yepes agpec cesaauv (100 % cootBetcTByeT P3-21).
4: BblcOKOYacTOTHbIA MMNyNbCHbIM Bxopd HDI5 (ana mopenen ot

18.5 kBT)

MapameTp P3-21 3agaeT BepxHUi npeaen MoOMeHTa ABuUraTens YacToTHOro
npeobpasoBaTternsi.
Ecnu HanpaBneHne momeHTa coBnajaeT C HamnpaBfieHWeM BpalleHus —
BpalleHns —

nBuraternbHbIn

pexum,

TOPMO3HOW PEXUM.
HacTpoiika orpaHu4eHun:
. [BuratenbHbIi MOMEHT — P3-21;
. TopMO3HOM MOMeHT — P3-23.
Mpn neprognyeckom YepenoBaHUM ABUraTeNbHOTo Y TOPMO3HOTO PEXUMOB

npW COOTBETCTBYIOLLEEM OrpaHNYEHN TOPMO3HOro MomeHTa (P3-23) no3sonser:
. YMEHbLUNTb POCT HANPSXXEHNS Ha LLUWHE NMOCTOSIHHOIO TOKa;
. ObecneynTb HopManbHyto paboTy NPUBOLHON HAarpy3Ku.

NPOTMBOMOSIOXHO

HanpaBneHuo

DyHKUMO-
HanbHbIN KOA,

Hassanue cdyHkunmn

[Avana3oH HacTpPoWku

3aBog.

3Hau4.

Uzm.

P3-22

VcTouHmnK 3agaHmns
MaKCcMmMaribHOro Top-
MO3HOro MOMeHTa
ANnA pexuma ynpas-
JNeHnA No CKopoCcTn

0: Lindbposowni curHan B
napametpe P3-23

1: AHanorosbii Bxog Al
(A1)

3: MpoTokon cBs3n
Modbus RTU

4: BbICOKOYACTOTHBIN
nMnynbcHbI Bxog HDIS
(ans mogenei ot 18.5
KBT)

0
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P3-23 OrpaHuyeHue Top- 0.0 % ~ 200.0 % 150.0% | o
MO3HOro MOMeHTa

ONs pexvma yrnpas-
TIeHUs N0 CKOPOCTN

B pexume ynpaBneHus no cKOpOCTU MakCMMarbHbIN BbIXOAHON KPYTALLMN
MOMeHT Y orpaHunyvBaeTcs OAHNM U3 UCTOYHUKOB 3a4aHNsA MaKCUManbHOro
KpyTSLLEro MOMEHTa.

0: unucppoBom curHan B napameTpe P3-23

1: aHanoroBbin Bxop Al (All)

Al: nnHenHas HacTpouka — napameTpbl P5-15~P5-19; nomanas — P5-45 n
rpynna PE.

3: npotokon cBa3n Modbus RTU

Mpsimoe nporpammmpoBaHue Yepes agpec cesasn (100 % cooTtBetcTBYET P3-23).

4: BblCOKOYACTOTHbIM MMNyNbCHbIM Bxoa HDIS (ana mopenen ot
18.5 kBT)

MapameTp P3-23 3agaet BepxHUin npeaen TopMO3HOro MOMEHTa ABuraTens
YacCTOTHOro npeobpasoBatens.

Ecnn HanpaBneHvne MOMeHTa coBnafjaeT C HanpaBrieHUeM BpalleHus —
OBUraTenbHbIN PEXVM, MPOTUBOMOMOXHO HANPaBNEHUIO BPALLEHNS — TOPMO3HOM
pPEXMM.

HacTtporika orpaHn4eHuii:

. [BuratenbHbIi MOMEHT — P3-21;

. Topmo3HON MOMeHT — P3-23.

Mpu neproamyeckom YepenoBaHUM OBUraTENbHOMO U TOPMO3HOTO PEXMMOB
npu COOTBETCTBYIOLLLEM OrpaHUYeHMN TOPMO3HOrO MoMeHTa (P3-23) no3sonsieT:

. YMEHbLUNTb POCT HAMNPsXXEHUS Ha LUMHE NMOCTOSIHHOIO TOKa;

. O6ecneunTb HopManbHYyH paboTy NPUBOAHOM HArpy3Ku.

Fpynna P4: NapameTpbl anekTpoaBuraTens

DyHKLMO- HasBaHue cyHk- [Anana3oH HacTPOMNKMN 3aBoga. W3m.
HanbHbIA umm 3Hau.
Kon
P4-00 VpeHTudukaums 0: Het pevictBus 0 ul
napameTpoB anekT- | 1: CtaTuyeckas uaeHTu-
poaosuratens durkaums
2: MNonHasa naeHTudukaumsa

YT00Obl NONYy4YNTb BLICOKYID MPOW3BOAUTENBHOCTL 3JMEKTpoABUraTens u
onTMMarnbHble XapaKTEPUCTMKN ynpaBreHusi, TpebyeTcst MonyyYnuTb TOYHbIE
napameTpbl ynpasnsemMoro anekTpoasuratens. [na obneryeHns gaHHowm 3agayun
ncnonbayeTcs PyHKUUS naeHTUdMKaLumM napameTpoB 3N1eKTPoABUraTens.

STanbl Npy BbIMOMHEHWUN NAEHTUDVKALMN:

BbibpaTb MCTOYHMK kOMaHA nycka/octaHoBa (P0-04=0) — ynpaBneHue c
naHenu;

3atem BBECTV crefyloliMe napameTpbl B COOTBETCTBMM C MAcropTHOW
Tabnu4Kkon anekTpoaBUraTens:
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-P4-01 — HOMMHanbHasa MOLLHOCTb anekTpoasuratens (kBT);
-P4-02 — HoMuHanbHoe HanpsxeHue anekTpoasuratens (B);
-P4-03 — yncno nontocos anekTpoasuraTens;

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

-P4-05 — HoMuHanbHas YacToTa anekTpoasuratens ('u);
-P4-06 — HoMMHanbHas cKkopoCTb aneKkTpoasuraTens (06/MuH).

MpeobpasoBatenu yactotbl NCI umetoT gBa Tuna naeHtndukaumm. Beidop
TMNa MaeHTUMMKaLUMin 3aBUCUT OT TEXHONOTUYECKMX YCIOBUIA:

A) Ecnu Harpyska MoXeT ObITb NMOMHOCTBIO CHATa C Bana arnekTpoasuraTens,
cnegyeT BblOpaTb «2» B napametpe P4-00 (nonHas wuaeHTUdUKaums),
noaTBepauTb Belbop, a 3aTtem HaxaTb «[1YCK» Ha naHenu ynpasnexus. Mocne
atoro [MY 3anyctut oanekTpoaBuraTenb BhAepen W Hasag, npoussenet
yckopeHue u 3amepareHve. lNMpouecc MoXeT ANUTLCA OKOSO ABYX MUHYT, nocne
yero MY npekpaTtuT paboTy. B pedynbtate naeHTudgmkaumm 6yayT paccumtaHbl
crnepyoLume napameTpsbil:

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

- P4-08 (conpotuBneHue ctatopa anektpogsuratens 1);

- P4-09 (conpoTtuBneHue poTtopa anektpoasuratens 1);

- P4-10 (B3aMmHas MHAYKTMBHOCTb CTatopa u poTopa anekrpoasuratens 1);

- P4-11 (MHOYKTUBHOCTb paccesiHusi cTaTopa U poTopa anekTpoasuratens 1).

B) Ecnu Harpyska HE mMoxeT OblITb MOMHOCTbIO CHATa C Bana
anekTpoaguratens, BbiGpaTte «1» B napametpe P4-00 (ctatuyeckas
naeHTudukaumst), noaTBepAuTb Bblbop, a 3atem Haxatb «[MYCK» Ha
naHenu ynpasreHus, nocne a1oro MY aBTomMaTnyecku BbINOMHUT U3MEpPeHNne
crnepylLMX NapameTpoB, He 3anycKkas arneKkTpoasuraTens:

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

- P4-08 (conpotuBneHue cratopa anektpogsuratens 1);

- P4-09 (conpotuBneHue poTtopa anektpoasuratens 1).

®yHKumo- | HassaHue yHK- [nana3oH HacTpoWkmn 3aBog. 3Ha4. | Usm.
HanbHbIN uvmn
Kon
P4-01 HomuHanbHas 0.1 kBT ~1000. 0 kBT 3aBucut oT ]
MOLLHOCTb 3NeKT- Moaenu
poaosuratens
P4-02 HomwuHansHoe 1B ~2000B 3aBucut oT [
HanpsbkeHve Moaenu
anekTpoasurartens

INSTART® 81



P4-03 Yucno nontocos 2~64 3aBucut ot ]
anekTpoasuraTtens Moaenu

P4-04 HomunHanbHbI 0.01 A~ 600.00 A 3aBucut o1 []
TOK 3NEeKTPOABU- Moaenu
ratens

P4-05 HomuHanbHas 0.01 Ty~ P0O-14 3aBucut ot [
YyacToTa anekTpo- mMogenu
osuratensi

P4-06 HomuHanbHas 1 06/myH ~ 60000 06/ 3aBwucut ot ]
CKOpPOCTb Bpallie- | MWH mMogenu
HWSI BNEKTPOABM-
ratens

MapameTpbl Bbllle HeOGXOAMMO BBECTU COrflacHO NacrnopTHON Tabnuyke
anekTpoasuratens. HeBaxHoO, kakol crnocob ynpaBrneHusi Wcnonb3yeTcs
(ckansipHoe NGO BEKTOPHOE), [daHHble [OSKHbl ObiTb BBeAeHbl Ans
obecneyeHust HamborbLLe NPoM3BOANTENBHOCTU NpeobpasoBaTesnsi YacToThl.

DyHKUMO- HaszBaHue [nana3oH HacTPOMNKU 3aBsog. 3Hau. Uzm.
HanbHbIN PyHKLUMM
Kon

P4-07 Tok xonocroro 0.01 A ~ (P4-04) 3aBucuT ot ]
XOA@ ANEKTPOLBU- moaenu
ratens

P4-08 ConpoTtvBneHve 0.001 Om ~ 65.535 Om | 3aBucuT oT []
obmoTok cTaTopa mMoaenun
anekTpoasura-
Tens

P4-09 ConpoTtvBneHve 0.001 Om ~ 65.535 Om | 3aBucut oT []
o6moTOK poTopa moaenu
anekTpoaBura-
Tens

P4-10 B3aumHas nHgyk- | 0.1 MI[H ~ 6553.5 MIH 3aBucut ot n
TUBHOCTb 3M1EKT- mogenu
poasuvratens

P4-11 MHpykTBHOCTD 0.01 M1 ~655.35 M[H | 3aBucut ot [
paccesHus anekT- mogenu
poasuvratens

MapameTtpbl P4-07 — P4-11 PaccuntbiBaloTCA aBTOMATUYECKU Npu

nposefeHnn naeHTudmkaumn. Mpn  cTatnyeckomn naeHTnukaumm
paccuuTbiBaOTCA TONbKO napameTpbl P4-07 — P4-09. MNpu nonHon — Bce 5
napameTpoB.
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HWSI NpU AUHaMU-
Yeckom (MomnHow)
naeHTuukaummn

DyHKLMO- Ha3BaHue dyHk- [Anana3oH HacCTPOMKMU 3aBog. U3m.
HanbHbIA KOA 1] 3Hau.
P4-12 Bpewmsi pasroHa 1.0c~6000.0c 10.0c []
npu AMHaMUYECKON
(nonHom) naeHTn-
drkaumm
P4-13 Bpewmsi sameane- 1.0c ~6000.0c 10.0c [

YcTaHaBnuBaeTcs BpeMsA pasroHa v 3amenneHua anekrpoasuratend npu

npoBeAeHUn guHamuyeckon ngentudpukaumm (P4-00 = 2).

DyHKUMNO- HasBaHue cpyHkumMn | [Mana3oH HacCTPOWKMU 3aBog. Uam.
HanbHbIA 3Hau.
koA
P4-17 ConpoTuBnexne 0.001 Om ~ 65.535 Om | 3aBucuTOT | m
cTaTopa CUHXPOHHOTO mMogenu
nBuvratensi
P4-18 MHAYKTMBHOCTB NO 0.01 MH ~655.35 M[H | 3aBucuT oT n
ocun D CMHXPOHHOTO mogenu
nBuratensi
P4-19 MHAYKTMBHOCTb NO 0.01 MIH ~655.35 M['H | 3aBucuT oT n
0cmn Q CUHXPOHHOrO moaenu
nBurartens
P4-20 O6patHas 3[C cuH- 1B ~65535B 3aBucUTOT | m
XPOHHOrO ABUraTens mMogenu
P4-21 Tok xonocToro xoga 0.0 % ~ 50.0 % 10.0% [
CUHXPOHHOTO ABU-
ratens

I'Iapameprl BbllLIE OTHOCATCA K NapamMeTpamM CUHXPOHHOIO afieKkTpoasurarens.

Ipynna P5: ®yHKUUN BXOAHBIX KIIEMM

Cepus NCI nveeT 4 BxoAHble UMPPOBbIE KNEMMbl U OAHY KIeMMy
aHaroroBoro Bxoga.

DyHKLMO- Ha3saHue ¢yHk- [nana3oH HacTPOMKMU 3aBog. U3m.
HanbHbIA KoA uum 3Hau.
P5-00 Bbi6op pyHkLmm 0~53 1 []
Kknemmbl D1
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P5-01 Bbi6op cpyHKLUMM 0~53 2 []
Knemmbl D2

P5-02 Bbi6op cpyHKLUMM 0~53 9 ]
Knemmbl D3

P5-03 Bbi6op cpyHKLUMM 0~53 12 ]
Knemmbl D4

P5-04 PyHKUMA knemmbl | 0 ~ 53 13 [ ]
HDI5 (ans moge-
new ot 18.5 kBT)

OT napameTpbl WCMOMb3YTCA ANA YCTAHOBKM (PYHKUMK LMPOBbIX
BXOAHbIX KnemMm (dyHKUMU KrnemMM He MoryT aybnuposatbcesi). OnucaHnue
3HaveHuit ot 0 oo 53 — B Tabnuue 6.2.

Tabnuua 6.2 — Onrcanre yHKUMIA LMPOBBIX KNeMM

3apaHHoOe DYHKUMA OnucaHue U Ha3HavyeHne
3HauyeHue
0 HeT dyHkumm [axxe npu HanNW4uMM curHana Ha BXoae He

BbINOMHAETCS HUKAKNX DYHKLINIA.
Heucnonb3yemble kneMmbl MOXHO ycTa-
HOBWTb B COCTOSIHNE «HET (OYHKLIMU» BO
n3bexaHne NoXHbIX cpabaTbiBaHWIA.

1 Myck (BpaLleHue Brepes) DyHKLUMM paboTbl B NPSMOM 1 06paTHOM

2 Pesepc (BpalueHne B 06- Hanpasnexun.
paTHOM HanpaeneHum)

3 TpexnposoaHoi pexum ®OyHkuma «CTOMM» npu TpexnpoBOAHOM
ynpaenexus (CTOIM) pexvme ynpasneHnus. MogpobHee — cwm.

onucaHune yHKLMoHanbHoro koga P5-11.

4 Ton4ykoBbI pexum, Bpawle- | Paboyas 4yactoTa TOMYKOBOro pexvma,

Hue Bnepes BpeMsi pa3roHa U 3aMefneHunsi TONYKOBOrO

pexuma. CM. nogpobHoe onvcaHve napa-

5 Tonukossii pexi, 0BPAT- | o0 p7.00, P7-01, P7-02.

HOe BpalleHue

6 YBenunyexve yacTotbl | Korga aTta yHKUMSI aKTMBHA, KOMaHabl
(BBEPX) YBENUYEHNUS N YMEHbLUEHWUS YacToThl By-
OYT U3MEHATLCA, ecnu YacToTa 3aJaeTcs
yepes BHELUHWUI TepMuHan.

7 YMeHbLUEHVe yacToTbl | ECM MCTOYHMK YacToTbl yCTaHOBMEH Ha
(BHWM3) LUMEPOBYIO HACTPOWKY, 3aAaHHY 4acTo-
TY MOXHO perynupoBaTb BBEpPX W BHW3.
CKOpOCTb M3MEHEHUS (Lar peryrnmpoBku)
3apaetcsa napameTpom P5-12.

8 OcTaHoB No NHepLun Mocne nonyyeHnst komangbl «CTOlM»
MY npekpaliaet nogavy HanpskeHusi Ha
anekTpoABUraTerb, NPOLECC OCTaHOBa

He KOHTponupyeTcsi npeobpasoBarternem
4acToThl.
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9 Mepesanyck npu Bo3HuMkHO- | [aHHaa dyHkuna obecneunBaeT yaa-
BEHWUW OLUNGKN NEHHbIN nepesanyck npy BO3HUKHOBEHUN
oLmbKM.
KHonka cbpoca Ha naHenu OencTByeT Ta-
KWUM ke o6pasom.

10 May3a BpaLleHus Y BbINONHAET OCTaHOB, HO BCEe Napame-
Tpbl coxpaHsitotesi. [ocrne ncyesHoBeHUs!
curHana MY BosBpaljaeTcs B pabovee
COCTOsIHME.

11 Monb3oBaTenbckas ownbka | Mpy  NOCTYyNneHWM  nonb3oBaTenbCKoN

(HO koHTakT) owwnbku MY coobliaeT o HencnpaBHOCTM
1 OCTaHaBnvBaeTcs.
12 Knemma 1 mHoroctyneHya- | KombuHauma uUndpoBbIX CUrHamoB Ha
TOro pexuma YeTblpex knemmax nossonsieT 3afaBaTb
[0 16 pasnuyHbiX CEerMeHTOB HaCTpoek.
13 Knemma 2 MHorocTyneHua- | [10Apo6Hble KomBuHauMn npuBeaeHsl B
TOro pexuma Tabnvue 6.3.
14 Knemma 3 mHorocTyneHva-
TOro pexuma
15 Knemma 4 mHoroctyneHua-
TOro pexuma
16 Bbi6op BpeMeHU pasroHa u | BbiGop BpemeHu nocpeacTBoM KOMOBMHa-
3amenneHus, knemma 1 uvu ABYX Knemm Ansi BeiGopa mMexay ye-
ThbIpbMS BUAAMYW pa3roHa 1 3amefrieHus.
17 Bbi6op BpeMeHU pasroHa u Mogpobtee - cum. TabnuLy 6.4
3amepnrnieHus, knemva 2

18 Knemma BblGopa nctouHuka | lMepeknioyeHne Mexay OCHOBHBIM KaHa-

3aJaHusa onopHoro curHana | nom «Ax» n P0-10.

19 C6poc HacTpoek BBEPX/ | MNpu aktnBaumm:

BHN3 OTMeHSIeT BCE M3MEHEHUS 4acToThbl, cae-
naHHble komaHgamu BBEPX/BHUS.
BoccTaHaBnvBaeT 4acToTy COrnacHo 3Ha-
yeHuto napameTpa P0O-11.

20 BbiGop uctouyHuka komaHz | Koraa MCTOYHMKOM KOMaHA He SiBRstoTCS

nyck/octaHos, knemma 1 KHOMKX MaHenu ynpaBreHusi, BO3MOXHO
nepeknoyeHne Mexay ynpasfieHnem ue-
pes knemmbl (BHeLLHWe curHansl) 1 ynpas-
NEHNeM C naHenw.
B pexume ynpasneHus no Modbus RTU
obecneunBaeTca nepeknoyeHne Mexay
ynpaenexnem no Modbus RTU u ynpas-
NEHNeM C naHenw.
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21

3anpet pasroHa u 3amepn-
neHus

BrnokmpoBKka cuUrHamnoB M3MEHEHUsi Onop-
HOro curHana ot Apyrmx UCTOYHUKOB (KpO-
Me KOMaHAbl BbIKJ'IIO"IeHVIH).

22

MpuoctaHoska MNI-ynpas-
neHns

Ecnu nctoununk yactotel P0-06 — PID, 1O
npu axktvBauuyM YHKLUMU MPOMOpLIMO-
HanbHas (P), nHterpansHas (1) n andde-
peHumnanbHas (D) cocTaBnsioLne OTKIIo-
YatoTcs.

MpeobpaszoBaTenb 3anoMnHaeT TekyLLyto
YyacToTy u npopomnxaet paboty 6e3 kop-
pekunu.

Mocne cHatna curHana MNAO-perynatop
BO306HOBNAET paboTy ¢ NocrneaHnx akTy-
anbHbIX 3HAYEHWNA.

23

C6poc cocTosiHms MK

MK npuocTtaHaBnuBaeT  BbINOMHEHNE
nporpamMmbl Bo BpeMmsi npouecca. [pu
nomMoLwy YHKLUMN KNEMMbl MOXET OblTb
BOCCTaHOBIMEH [0 WCXOOHOr0 COCTOSIHUS
npoctoro MJK.

24

May3a BoGynauum

MpeobpasoBaTenem 4acToTbl OCYLIECT-
BNsieTCS nogaya BbIXOAHOrO HanpspKeHus
Ha UeHTpanbHOW 4actoTe, a yHKuma
BOOYNSLMN BPEMEHHO OTKMOYaETCS.

25

TalmMepHbIi BXOOHOW Cur-
Han

Korpa anutenbHoCTb curHana pgocturaet
YCTaHOBIIEHHOTO BPEMEHWU  3aMblKaHusi/
pa3mblkaHUs, akTMBMUpyeTcs pyHKUMS Tan-
MepHoro Bbixofda. TpebyeT COBMECTHOro
Mcnonb3oBaHus ¢ BbixodoM Y1 (yHKums
17) v napameTtpamu P7-39, P7-40.

26

HemepgneHHoe TOpMOXeHune
NOCTOSAHHLIM TOKOM

Korga curHan Ha knemme aktuseH, M4 ne-
peknoyaeTcs B COCTOSIHUE TOPMOXEHWS
MOCTOSIHHBIM TOKOM, YCT@HOBIIEHHbIM B
napametpe P1-16.

27

Bxoa BHewHen owubku
(HopMasbHO 3aMKHYTbIN)

Bxopn BHELUHEN OLWNGKM (HOpManbHO 3aM-
KHYTBIN). Korpa dyHkums aktueHa, MY
coobuiaet o6 owmnbke Err28 n ocraHas-
nuBaeTCcsi B peXume, YCTaHOBMNEHHOM B
napametpe P9-23.

28

Bxop cueTtumka

BbinonHeHve oTcyeTa MMMynbCOB, yCTaB-
Ka cyeTymka — B napameTtpe Pb-08.

29

Cbpoc cyetumka

OuuncTka AaHHbIX CHETYMKA.

30

KoHTponb anuvHbl

BbinonHeHve oTtcyeta AnvHb.

31

C6poc AnuHbl

OumcTKa JaHHbIX ANVHbI.
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32 3anpert ynpaBneHus kpyTa- | MNpeobpasoBaTenb 4acTOTbl HE BbIMOMHS-

LLIMM MOMEHTOM eT perynmnpoBKy KpyTSLLEro MOMeHTa.
Mpeobpa3oBaTenb 4acTtoThl paboTaeT B
pexume yrnpasrieHUs CKOPOCTbIO.

33 MMNynbCHbIN BXOA, DYHKLMS BLICOKOYACTOTHOTO UMMYNBCHOTO
BX0oAa (OencTBUTENbHA TONbKO ANS
knemmsbl HDI5).

34 3anpet Ha u3meHeHue Ya- | Korga curHan aktueeH, MY He pearvpyeT

CTOTbI Ha W3MeHEHWs1 OMOPHOro CUrHamna 4YacTto-
Thl.

35 O6patHoe [MW[-ynpaene- | Korga cwrHan akTuBeH, HanpasneHue

Hue pencreua TMU-ynpasneHns npoTuBOMNo-
JIOXHO HanpaBneHWto, YCTaHOBMNEHHOMY
napameTtpom PA-04.

36 BHelwHuin octaHoB 1 Mpu ynpaBneHWn ¢ naHenu BbINOMHSAET
yHKUMo KHoMkM « CTOMM» Ha naHenu.

37 BbiGop ucTouHuka komaHa | Mcnonb3dyeTcs Ans nepeknioveHust mex-

nyck/octaHoB, knemmva 2 Ay ynpaBneHneMm C Knemm v no ceTeBomy
npotokony. Ecnu B kayecTBe BapuaHTa
ynpasrieHns BblGpaHbl knemmbl ynpasre-
HUWS, TO NPV aKTUBHOM CUrHamne BbIMOMHs-
eTcsi nepekrlloyeHne Ha ynpasneHve no
CeTeBOMY NPOTOKONY.

38 Maysa MA-ynpaBneHus Koraa curHan aktuBeH, yHKUMS MHTErpu-
poBaHwusa npwv MU[J- ynpasneHun npuocTa-
HaBnuBaeTCs, HO
nponopuuoHansHas n auddepeHymans-
Hasi perynvpoBka OCTalOTCs AENCTBYHO-
LMK,

39 MepeknioyeHne wucTovHMKa | Mpu akTMBaLMKU 3TON PYHKLMU UCTOUHMK
YacToTbl A Ha OMOPHYIO Ya- | YacTOThbl A 3aMeHSETCS Ha OMOPHYHO
cToTy yactoty (PO-11).

40 MepeknioyeHne wuctoyHuka | MNpu akTMBauumM 3TON PYHKLMN NCTOYHUK
yacToTbl B Ha onopHyto ya- | YacTtoTbl B 3ameHseTcsi Ha ONOpHYIO
cToTy yacrtoty (P0-11).

41 Peseps DyHKUNSA HeaKTUBHA.

42 AKTUBaUMA NOXapHOro pe- | AKTMBaLMS NOXapHOro pexuma, no poH-
xuma Ty curHana, cm. P7.77-P82.
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MepeknioyeHve mexay na-
pametpamu [MAO-  ynpaB-
neHus

Korga ycrnoBvem nepeknioyeHus Mexay
napameTpamMmu nna-ynpae- neHus
sBnsieTcs BxogHast knemma (PA-21 =
1), nNpM HEaKTMBHOM CcurHane Ha
knemme, To MY ncnonb3yeT napa- MeTpbl
PA-06 ~ PA-06. Ecnu curHan Ha knemme
aktuBeH, To [MY wucnonb3yet PA-18 ~
PA-20.

MepekroueHne Mexay pe-
XUMamu  yrpaeneHuss no
CKOPOCTU/MOMEHTY

MepekrtoyaeT NpvBog MeXay pexvmamu
ynpaBfieHNss MOMEHTOM W CKOPOCTbIO.
Ecnu TepmuHan HeakTuBeH, npeobpa3so-
BaTenb paboTaeT B pexume, 3afaHHOM
napameTtpom Pd-10 (pexvm ynpaenexus
ckopocTblo/MoMeHTOM). [pu  akTuBauuu
TepMMHana nNpPOUCXOAMUT NepekoYveHre B
anbTepHaTVBHbBIN PEXUM.

ABapwuiiHbI OCTaHOB

Koroa knemma aktuBHa, MY octaHaBnu-
BaeTCs Ha MakCMMarbHOW CKOPOCTU, @ TOK
B MpoLecce OCTaHOBa OrpaHW4vBaeTCs.
[aHHas dyHKUMS ucnonbayeTcs ANs aBa-
PUAHON OCTaHOBKW MNpPUBOAA B 3KCTPEH-
HbIX CUTyaumsiX, koraa TpebyeTcsa Hemend-
NeHHOoe npekpaLlleHne paboTbl.

46

BHeLuHuWin ocTaHoB 2

B nio6om pexume ynpaBneHus AaHHas
MYHKUMS MOXeT wucnonb3oBaTbcs ANs
nnaBHOro octaHoBa npeobpasoBatensi ¢
3amMefneHveM, Npu 3TOM BpeMsi TOpPMOXKe-
HVSE (PUKCMPOBAHO 1 COOTBETCTBYET «Bpe-
MeHu 3ameanenuns 2» (P7-04).

47

3ameaneHune ¢ TOPMOXEHN-
€M MOCTOSIHHLIM TOKOM

Korgpa knemma aktuBHa, MY cHavana
CHWKaeT CKOpPOCTb [0 4acToTbl Havana
OMHAMUYECKOro TOPMOXEHMS!, @ 3aTeMm ne-
peknoyaeT B COCTOSIHUE AMHAMUYECKOro
TOPMOXEHMSI.

C6poc BpemeHu B paboyem
pexvve

Korpa knemma aktuBHa, BpeMs B paboyem
pexume MY cbpacbiBaeTcs, U 3Ty dYHK-
LMo Heo6X0AMMO MCNoNb30BaTh BMECTE C
napametpamu P7-36 n P7-38.

49

MepeknioyeHne  OByxnpo-
BOJHOIO/TPEXNPOBOAHOIO
ynpaBneHus

WcnonbayeTcs Ans NEPEKoYeHnst Mexay
[BYXMPOBOAHBLIM U TPEXMPOBOAHBIM PEXM-
MOM YnpaBreHus.

50

3anpeT peBepca

Mpun akTmBaumm 3TON PyHKUKUK, peBepc
aneKTpoABUraTenst HEBO3MOXEH.

51

Hactpoiika HencnpaBHOCTH
nons3osarens 1

[Npun 3amblkaHUy 31O Knemmsbl MY BbIBO-
ouT Ha gucnnen Err30.

88

instart-info.ru




52 Hactpoiika HeucnpaBHocTu | Npu 3aMbikaHum 3TOM knemmbl M4 BbIBO-
none3oBarens 2 ouT Ha aucnnewn Err31.

53 Bxopa pexwuma cHa dyHkuna ‘CoH’ akTuBMpyeTCs/aeakTuBu-
pyeTcs Yepes BHeLUHMe TepMUHanbl: npu
3aMblkaHUN KOHTaKTa (PyHKLMSI NpUHYOmn-
TenbHO aKTUBMPYETCs, NPU pa3MblkaHun
npeobpasoBaTtenb BbIXOAWUT U3 pexuma
CHa 1 nepexoauT B pabounii pexum (He
cBsizaHo ¢ MN[-perynmpoBaHmem).

KrnemMmMbl MHOrOCTyneH4aToro YynpaBneHusi MoryT HacTpauBaTb Ao 16
CTyMeHeln CKopoCcTH, Kak nokasaHo B Tabnuue 6.3.

Tabnuua 6.3 — OnuncaHve yHKLUIA MHOTOCTYMNEHYaTbIX KOMaH[,

Kn Kr Kn Kn Homep cTy- MapameTp
MHoOro- MHoro- MHoro- MHoro- neHn
cTyneH- CTyneH- cTyneH- cTyneH-
yaToro yaToro yaToro yaToro
ynpasne- ynpasne- ynpaBne- | Ynpasne-
HuA 4 HuA 3 HUA 2 HuA 1
Bhblkn. Bhbikn. Bebikn. Bebikn. CkopocTb 0 PC-00
Bblkn. Bbikn. Bebikn. Brkn. CkopocTb 1 PC-01
Bblkn. Bbikn. Brkn. Bebikn. CkopocTb 2 PC-02
Bhblkn. Bhbikn. Brn. Brn. CkopocTb 3 PC-03
Bblkn. Brkn. Bebikn. Bebikn. CkopocTb 4 PC-04
Bblkn. Brkn. Bebikn. Brkn. CkopocTb 5 PC-05
Bhblkn. Brn. Brn. Bebikn. CkopocTb 6 PC-06
Bblkn. Brkn. Brkn. Brkn. CkopocTb 7 PC-07
Bkn. Bhbikn. Bhbikn. Bhbikn. CkopocTb 8 PC-08
Brn. Bhbikn. Bebikn. Brn. CkopocTb 9 PC-09
Bkn. Bhbikn. Brkn. Bhbikn. CkopocTb 10 PC-10
Bkn. Bhbikn. Brkn. Brkn. CkopocTb 11 PC-11
Bkn. Brn. Bebikn. Bebikn. CkopocTb 12 PC-12
Bxn. Brkn. Bhbikn. Brkn. CkopocTb 32 PC-13
Bk Bkn. Bkn. Bbikn. CkopocTb 14 PC-14
Bkn. Brn. Brn. Bk, CkopocTb 15 PC-15
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B Ttabnuue 6.4 nokasaHbl KOMGMHALMM KNeMM AN BbiGopa BpemeHn pas-
roHa v 3aMefieHus.

Tabnuua 6.4 — KombuHaummn knemm gnis Belbopa BpeMeHu pasroHa

1 3amenneHmus

Knemma 2 Knemma 1 BapuaHT BpemeHu pas- MapameTpbl
roHa v 3amepsieHus
BblIkn. Bbikn. 1 P0-23, P0-24
Bblikn. Bkn. 2 P7-03, P7-04
Bkn. Bbikn. 3 P7-05, P7-06
Bk Bkn. 4 P7-07, P7-08
DyHKLMO- HasBaHue cyHk- [Anana3oH HacCTPOMNKMN 3aBoga. U3m.
HanbHbIN KoA ummn 3Hau.
P5-10 Bpewms cdounbTpa- 0.000c~1.000c 0.010c
Lmn LndppoBbIx
Bxogos D

HacTpolika 4yBCTBUTENBHOCTW ANCKPETHBIX BX0A0B (D). Mpy NOBbILLEHHOM
BOCMPUMMYMBOCTU BXOAA K MOMEXaM, BbI3bIBAOLLMM JIOXKHbIE cpabaTbiBaHus,
[aHHbIN NapaMeTp MOXHO YBESIMYUTb — 3TO MOBLICUT MOMEXOYCTONYMBOCTb,
HO CHWU3UT YyBCTBUTENBHOCTb LIMGPOBbIX BXOAOB.

HUA C KNnemm

1: [1ByxnpOBOOHOM pexum 2
2: TpexnpoBoAHOM pexum 1
3: TpexnpoBOAHOM pexum 2

DyHKUMO- HasBaHue ¢yHk- [nana3oH HacTPOMKMu 3aBog. | WUsm.
HanbHbIN Kop, uumn 3Hau.
P5-11 Pexwvm ynpasne- 0: AByxnpoBogHou pexum 1 | 0 []
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0: IByxnpoBoAHOM pexum 1:
KombuHaumm knemm:

ny

—¢ COM

Brnepen +— —& D1 (P5-00:1)

Pesepc — —& D2 (P5-01:2)

PucyHok 6.9 — Cxema 08yxrp0o8o0H020 rModktoyeHus 1

Tabnuua 6.5 — KombrHaumm knemm Ans AByXNpPOBOAHOIO pexvma 1

D1 D2 KomaHpga
BbIKJT. BbIKIT. OcTtaHoB
BbIKJI. BKI1. Pesepc
BKI1. BbIKJ1. Brepén
BKI. BKI1. OcraHoB

MepekntoyaTens D1 —3anyck B NpsiIMOM HanpaesieHWe BpalleHUs 3N1eKTpo-
asuratensi, a D2 — B obpaTHom.



1: AByXnpOBOAHOW PEXUM 2:

Mny

—© COM

Myck +— —¢@ D1 (P5-00:1)

CMeHa HanpasneHus -]
BpaLLeHus

, D2 (P5-01:2)

PucyHok 6.10 — Cxema 08yxrpo8o0H020 MOOKIOYEHUsT 2

Tabnuua 6.6 — KombruHaumm knemm Ans ABYyXNPOBOSHOIO pexvma 2

D1 D2 KomaHpga
BbIKIT. BbIKTI. OcraHoB
BbIKI. BKI1. OcraHoB
BKIT. BbIKTI. Bnepén
BKI. BKI1. Pesepc

MepeknioyaTtens Ha D1 — 3anyck, a HanpaeneHne BpaLLeHUs! ANeKTpoaBUra-
Tens onpeaenseTcs COCTOsHUEM nepekntoyaTtens Ha D2.

MpuMedaHye: Korga curHan krnemm D1/D2 geicTeuterneH, Ho U3 Opyrux UCTOY-
HUKOB 3a[]aH1A KOMaH[Ibl YNpaBrneHus NoaaeTcsl KoMaHaa [Ans ocTaHoBa, TO Ans
CrieflytoLLEero 3anycka Heo6X0AMMO CHATb C KNEMMbI CUrHar v nofaTth ero CHoBa.
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2: TpexnpoBoAHOM pPeXxuM ynpasrneHus 1:

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

PucyHok 6.11 — Cxema mpexnpogodHo20 nodkoyeHus 1

Dx siBnsieTca noaTBepXaatoLLen 3anyck knemmomn, D1 — 3anyck B psMOM Ha-

npasnexHun, D2 — 3anyck B 06paTHOM HanpaeneHum

3: fpexnpoaonﬂoﬁ pexum ynpasneHus 2:

COM

Myck D1 (P5-00:1)

CmMeHa HanpaBneHus
BpaLLEeHnst

OcraHoB

D2 (P5-01:2)

Dn

PucyHok 6.12— Cxema mpexnpog8o0H020 MOOKTHYEHUS 2

KHonka Ha koHTakTe Dx (H3) — aBnsieTca noaTBepxaatoLLert 3anyck Knem-
MOW, KHOMKa Ha KoHTakTe D1 — noaTeepxaatoLLe 3anyck, nepekntoydarens D2

onpeaensieT HanpaBneHe BPaLLeHus.



DyHKLMO- HasBaHue [nana3oH HacTPOMKu 3aBog. U3m.

HanbHbIA OyHKUMM 3Hau.
Kon
P5-12 CkopocCTb U3- 0.01 Ny/c ~ 100.00 lNwc 1.00lMyec | o

MEHeHWs onop-
HOW YacToThbl
npu 3agaHuu

C TepMuHana
BBEPX/BH3

YcTaHaBnMBaeTCs CKOPOCTb M3MEHEHWSI OMOPHOI YacTOTbl NPY 3afaHnn ¢
TepMuHana (BBepx/BHU3).

®DyHKUMO- HazBaHue [Onana3oH HacCTPOWKMU 3aBopa. Uam.
HanbHbIA pyHKUMMN 3Hau.
koA
P5-13 BeiGop Tuna 0: CpabartbiBaHWe No 3amblka- 00000 [ ]
norvkn ons Huto D-COM

ungpoBbIx Bxo- | 1: CpabaTtbiBaHWe No pasmbl-
nos D1-HDI5 kaHuto D-COM

Paspsag egunHny: D1

Paspsap necsatkos: D2
Paspsapn coten: D3

Paspsag teicay: D4

Passig necsTkoB Thicsiu: HDIS
(ans mopenei ot 18.5 kBT
BKIMHOUUTENBHO)

HacTtpovika pexvma paboTtbl amckpeTHbix BxogoB (D). [OaHHasa dyHkums
onpefensieT Norvky akTuBaumm oUckpeTHbIX Bxogos (D) npeobpa3oBaTens ya-
CTOTbI:

0: cpabaTbiBaHue no 3amblkaHuio D-COM

CTaHOapTHbI  PEeXMM AN KHOMOK  C  HOpMarbHO-PasoMKHYThIMU

koHTakTamu (HO).

1: cpabaTbiBaHWe No pa3mblkaHuio D-COM

Pexum ona gatyMkoB ¢ HOpMarbHO-3aMKHYTbIMK KOHTaktamu (H3) vnn

aBapuUHbIX Lienen.

Paspsig egunmy: D1

Paspsig necatko: D2

Paspsig coteH: D3

Paspsg tbicau: D4
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DyHKLMO- Hassanue cdyHkunmn Onana3oH 3aBog. U3m.
HanbHbIA HacTPOWKMN 3Hau.
Koa

P5-15 HwxHWI npenen aHanorosoro 0.00 B ~ (P5- 0.00B o
Bxoga Al (All) (ans curHana 17)
4-20 MA ycTtaHoBuTb 2.00)

P5-16 OnopHbIN CUrHan, cooTBeT- -100.0 % ~ + 0.0 % [u]
CTBYIOLNI HUWXHeMy npefeny | 100.0 %
aHanorosoro Bxoaa Al (All)

P5-17 BepxHwuin npegen aHanorosoro | (P5-15) ~+ 10.00B o
Bxoaa Al (All) 10,00 B

P5-18 OnopHbIN CUrHan, cooTBeT- -100,0% ~ + 100 % [u]
cTBylOWNI BepxHemy npeaeny | 100,0 %
aHanorosoro Bxoaa Al (All)

P5-19 Bpems cdunbtpauum Al (All) 0,00~ 10,00 ¢ 0,10c o

P5-20* HwxHuid npegen aHanorosoro | 0.00 B ~ (P5-22) | 2.00 B u]
Bxoga Al2 (ans curHana 4-20
MA ycTaHoBUTb 2.00)

P5-21* OnopHbI curHan, -100.0 % ~ + 0.0 % o
COOTBETCTBYIOLLMIA HUXHEMY 100.0 %
npegeny aHanoroBoro BXxoaa
Al2

P5-22* BepxHwii npegen aHanorosoro | (P5-20) ~ + 10.00 B u]
Bxoaa Al2 10,00 B

P5-23* OnopHbIv curHan, -100.0 % ~ + 100 % u]
cooTBeTCTBYtOLMIA BepxHeMy | 100.0 %
npegeny aHanoroBoro BXoaa
Al2

P5-24* Bpewmsi ounbTpauum Al2 0,00~ 10,00 c 0,10 ¢ u]

*[laHHble napameTpbl AOCTYMHbI B MoAensx oT 37 kBT.

Onpe,qeneHme 3a4aHHOro 3HavyeHuns no aHanoroBomy exoay
I'Ipeo6paaoBaTenb HacCTOTbl MHTEPNPETUPYET CUrHasl aHanorosoro sxoga
(Al) B COOTBETCTBUM C YCTAHOBMEHHBIMUW rPaHULLAMM AVana3oHa.

I'IpM BbIXO[4e BXOAHOIro Hanps>XXeHna 3a yCTaHOBNEHHbIe npeaernbl:
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Bbile mMakcumanbHOro 3HayeHuss — NPUHNMAETCA KakK MaKcumalibHasa

rpaHuua.

Hwxe MUHMManbHOTO 3HaYeHUst — NPUHUMAETCS KaK MUHUMarlbHas rpaHuLa.
Mpu ncnonb3osaHumn TokoBoro Bxoaa (4-20 MA) COOTHOLLEHME:
1 mMA = 0.5 B (cM. pucyHok 6.13)

100% & 100% A
» 0B(0mA)
10B (20 mA)
0B (0 MA) -100%

PucyHok 6.13 — CoomHowieHUe aHano208biM 8X00HbLIM Harips)xeHueM U coomeemcmeyruw,um

OlOPHbIM cu2HasloM.

zv

DyHKUMO- Ha3BaHue cyHkumnm Onana3oH 3a- Uzm.
HanbHbLIN HacTPOWKMN BoA.
Kon 3Hau.
P5-30* HwxHuiA npenen BbicokodacToTHoro | 0.00 kI'y ~ 0.00 [u]
mumnynbcHoro Bxogda HDI5 (HDI) (P5-32) Ky
P5-31* OnopHbIv curHan, -100.0 % ~ 0.0 % [u]
COOTBETCTBYIOLLUIA HKHEMY +100.0 %
npeaeny BbICOKOYaCTOTHOTO
nmnynbcHoro Bxoaa HDI5 (HDI)
P5-32* BepxHuii npeaen (P5-30) ~ 50.00 u]
BbICOKOYACTOTHOrO UMMYMbCHOrO 50,00 kIMy, Ky
Bxoga HDI5 (HDI)
P5-33* OnopHbIv curHarn, -100,0 % ~ 100% | o
COOTBETCTBYIOLLUIA BEPXHEMY +100,0 %
npeaeny BbICOKOYaCTOTHOTO
mwmnynscHoro Bxoda HDI5 (HDI)
P5-34* Bpewmsi punbTpaumm 0,00 ~10,00 c 0,10c | o
BbICOKOYACTOTHOrO MMMYMbCHOTO
Bxoga HDI5 (HDI)
P5-35 Bpewmsi 3apepxku BkroveHust D1 0.0c~3600.0c | 0.0c u]
P5-36 Bpewmsi 3apepxku BbikntoveHusi D1 | 0.0c ~3600.0c | 0.0c u]
P5-37 Bpewmsi 3apepxku BkrtoveHusi D2 0.0c~3600.0c | 0.0c o
P5-38 Bpewms 3agepxku BblkntoyeHust D2 0.0c~3600.0c | 0.0c =]
P5-39 Bpewms 3agepxku BknroveHns D3 0.0c~3600.0c | 0.0c =]
P5-40 Bpewms 3agepxku BbikntoyeHust D3 0.0c~3600.0c | 0.0c =]
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*[laHHble napameTpbl AOCTYMNHbI B Mofensix ot 18.5 kBT.

MapameTpbl NO3BONAT 3aA4aTb BPEMEHHYIO 3a4ePXKY ANs U3MEHEHWNs] CO-
CTOSIHUS AUCKPETHBIX BXOOOB:

3agepxka BKIOYEHMSA — BpeMS Mexay nogaden curHana Ha D n daktuye-
CKMM pacrnosHaBaHueMm Bxoda Kak akTUBHOTO.

3agepxka BbIKIIOYEHNS — BpEMS MexXay CHATMeM curHana ¢ D n daktuye-
CKVMM pacrnosHaBaHWeM BXoAa Kak HeakTUBHOTO.

DyHKUMO- Ha3BaHue cyHkumMm Ouana3oH 3a- U3m.
HanbHbIA HaCTPOWKMU BOA.
Kon 3Hau.
P5-41 PyHkummn Al (AlL) kak 0~53 0 u]

[UCKPETHOro Bxoaa

P5-42 PyHKuMKM Al2 kak 0~53 0 [u]
OVCKpeTHoro Bxoda (ans
mozenew ot 37 kBT)

OToT napameTp onpenensieT, 6yaeT nu aHanorobl Bxod Al ncnonb3oBatb-
cs1 B kayecTBe LundpoBoro Bxoga. 3HavyeHus 0 ~ 53 COOTBETCTBYIOT ONUCAHHBIM
B Tabnuue 6.2.

®DyHKLMO- HasBaHue dyHKUMMN Avana3soH 3aBog. | Usm.
HanbHbIA HaCTPOWKM 3Hau.
Koa
P5-44 Bbi60op noruvkmn Bxoaa Al (npu pabo- | 0X00 ~ 0X01 0X00 o
Te B KayeCTBe ANCKPETHOrO)

HacTtporika pexuma paboTbl Al npu paboTe B kayecTBe AUCKPETHOIO BXoAa
(D). OaHHas dyHKuust onpeenseT MorvKy aktMBaumm guckpeTtHoro Bxoga (D)
npeobpasoBaTens 4acToTbl:

Paspsg eguHunu; Al.

0: cpabaTtbiBaHMe No 3amMmblikaHuio Al-COM

CTaHOapTHbLIN PeXuM Anst KHOMOK C HOPMarnbHO-Pa3oMKHYTbIMY KOHTaKTa-
mu (HO).

- Bbicokui ypoBeHb: Al > 6 B

- Hnskun yposeHb: Al< 4 B

1: cpabaTbiBaHue no pasmbikaHuio Al-COM

Pexvm ons gatynMkoB C HOPManbHO-3aMKHYTbIMU KOHTakTamu (H3) unun
aBapuiiHbIX Lenen.

- Hu3kun yposeHb: Al < 6 B

- Bbicokuin ypoBeHb: Al > 4 B
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DyHKLMO- Ha3saHue cyHkumm Onana3oH 3aBog. U3m.
HanbHbIA HacTPOWKMN 3Hau.
Kon
P5-45 Bbi6op kpuBoi ans Al 00~ 02 00 o

Paspsg eamHnu: BbIGop xapaktepuctukm gns Al:

0: [IByxTOo4eyHas npsimas
(cm. P5-15 ~ P5-19)

1: MHoroTo4e4Has kpusas 1
(cm. PE-00 ~ PE-07)

2: MHoroToye4Has kpusas 2
(cm. PEO8 ~ PE-15)

DyHKLMO- HasBaHue dyHKUMMN [Avana3soH 3aBoa. | Usm.
HanbHbIA HaCTPOWKM 3Hau.
koA
P5-46 Bbi6op Tuna curHana ans Al 00~ 01 00 o

Pa3psig eguHuy — ansa Al:
00: Pabota no HanpshxeHuto B AvanasoHe 0 ~ 10 B;
01: Pabota no Toky B AnanasoHe 0/4 ~ 20 MA.

Ipynna P6: ®yHKLUMN BbIXOAHBLIX KNEMM
Cepusa NCI umeet 1 knemmy aHanorooro Bbixoda (AO), 1 BbIXoA C OTKpbI-

TbIM KOJ1I1EKTOPOM, KOTOprI7I MOXET MUCMNOJ1b30BaTbCA TaKXe KakK VIMI'IyJ'IbCHbII;l,
1 1 BbIxogHOE pene.

DyHKUMO- HasBaHue chyHKkumMm OuanasoH 3aBog. Uzm.
HanbHbIN HaCTPOWKM 3Hau.
koA
P6-00 ®yHkumsa pene TA-TB-TC 00 ~ 45 2 8]

YkasaHHble napaMeTpbl UCMOSb3YOTCs ANs BblGopa YHKLMIA BbIXOAHbIX
KIeMM.

Tabnuua 6.7 — OnvcaHue 1 HasHayYeHne OYHKLUIA BbIXOAHbBIX KIEMM

3Have- DYHKUMA OnucaHue
Hue

0 HeT BbIXOOa Knemma He BbINONMHAET HUKAKOW (OYHKLMW.
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Pabota

MHavkauusa pabotel MY (BbIxogHas yacTto-
Ta MoXeT ObITb Hynesow). CurHan npucyT-
CTBYeT Npu Hanuuum komanabl MYCK.

2 ABapuiiHbIV BbIXoA (ocTa- AKTUBUPYET CUrHan BKIIOYEHUs Npu aBa-
HOB) puiHon octaHoske 4.
3 [HocTuxeHne ypoBHs Yacto- | CpabaTbiBaeT Npu JOCTWKEHWUN YacTOThl,
Tbl FDT1 3afaHHou napameTpamu P7-22 n P7-23.
4 [ocTwkeHne 3agaHHoON AKTMBUPYETCA NPU AOCTWKEHUM YacTOTbl,
4acToThbl ycTaHoBneHHon B P7-24.
5 Pabota Ha HyneBoW cko- CurHan npu pabote N4 ¢ HyneBoMn BblI-
pocTu XO[HOW 4acTOTOW (He BKItoYasi COCTOsHWE
oCTaHoBa).
6 MpenynpexaeHne nepe- AKTUBMPYETCS NpU NPEBbILLIEHUM Nopora
rpysku asurarens neperpysku (Hactpoiku P9-00 ~ P9-02).
7 MpenynpexaeHve nepe- CurHanuaupyet 3a 10 cekyHa Ao cpabaTbl-
rpysku M4 BaHWA 3aLLMTbl OT neperpysku MY4.
8 3asepLuerue yukna MK Mmnynbc 250 Mc nocne 3aBepLueHnst
umkna npoctoro MJIK.
9 [ocTkeHre cymmapHOro AKTUBMPYETCS NPU NPEBbILLEHUN BPEMEHM,
BPEMEHMW B COCTOSIHUMN 3agaHHoro B P7-20.
paboTbl
10 OrpaHnyeHve 4acToTbI CurHan «BKJ1.» npu goctmkeHnm Bbixoa-
HOW YacTOTbl BEPXHETO/HIKHero npeaena.
11 [oToBHOCTL K paboTe CurHanuampyet 0 roTOBHOCTU: NUTaHne
nofaHo, olnbok He oBHapYXeHo.
12 All > Al2 (ana mogenew oT CpabaTbiBaeT Npy NPEBbILLEHUN 3HAYEHUS
37 kBT) All Hag Al2
13 [ocTwkeHne BepxHero AKTVBMPYETCA NPY AOCTKEHUM
npegena 4yactoTbl yacTtoTbl PO-16.
14 [oCTwKeHNe HUKHEro CpabaTbIBaeT npu AOCTWKEHUN
npegena 4actoTbl yacToTbl PO-18.
15 CoCTOosiHME NOHWKEHHOTO Curnanuampyet o pabote B
HanpshkeHust peXuMe MOoHN- KEHHOro
HanpshkeHws.
16 Ynpasnenue no Modbus KoHdpurypupyetcs yepes

RTU

KOMMYHUKaLMOH- HbIN
npotokon Modbus RTU.
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17

Bbixop Taimepa

Peanusyet dyHkumio pene
BpemeHM (B cBsidke ¢ Dx = 25,
P7-39, P7-40).

18

Pesepc

CurHan «BKJI.» npwu BpaLieHun
anekTpo- Apuratens B
obpaTHOM HanpasneHuu.

19

Peseps

20

LocTwkeHne 3agaHHon
ONVHBI

CpabaTbiBaeT npu
NPEBbILLIEHUN YCTaHOB-
TNIEHHOTO 3HAa4YeHWs ANUHbI.

21

OrpaHMHeHme MOMEeHTa

AkTMBUpYeTCs Npu cpabaTbiBaHWUN 3aLUTbI
OT ocTaHoBa. [1pu JOCTWKEHUN yCTaHOB-
TNleHHOro npefena MoMeHTa npeobpaso-
BaTenb aBTOMaTUYECK/ OorpaHnyMBaeT
BbIXOOHOW TOK.

AKTVMBUpYeTCS 3aLumTa OT 3aKNMHUBAHNS
(NpepoTBpaLLaeT neperpes ABuratens

n ).

22

LoctmkeHne Toka 1

[MoporoBble 3HaveHus
3apatotcs B P7-45, P7-46.

23

[ocTuxeHne yacToTbl 1

HactpavBaetcs uepes P7-43,
P7-44.

24

[ocTmkeHne Temneparypbl
Mozynsi

CpabartbiBaeT npwvi JOCTWKEHUM
Temnepa- Typbl paguartopa
3HaveHus P7-69.

25

XonocTol xoa

CurHan «BKJT» npu pa6ote M4
6e3 Harpysku.

26

HakonneHHoe Bpems
BKITHOYEHUS

[aHHas pyHKUMA akTuBMpyeT
BbIXOAHOW curHan npu
npeBbILLEHNK obLLero Bpe-
MeHM paboTbl
npeobpasoBaTens 4acToTbl
3agaHHoro nopora B P7-51.
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27 [locTuxeHne BpemeHu CpabaTblBaeT no ncreveHnm
paboTbl BpemeHn P7-38 (npu
akTMBUpoBaHHOM P7-36).
28 Pe3seps -
29 [locTuxeHne 3HaveHns AKTMBMPYETCS NPU JOCTKEHUM
cyeTymnKa 3HaveHus Pb-08.
30 [locTxeHne 3agaHHoro CpabartblBaeT Npv JOCTKEHUM
3HaYeHus cyeTymKa 3HavyeHusa Pb-09.
31 Peseps -
32 Pe3seps -
33 Pabota Ha HyneBoW cko- CurHan «BKJ1» npu Hynesow
poctu 2 YacToTe (BKMOYasi COCTOsIHME
oCTaHoBa).
34 [locTuxeHne ypoBHs YacTo- | HacTpamBaetcsi yepes P7-55,
Tbl PDT2 P7-56.
35 Pexwvm Hynesoro Toka MapameTpbl P7-59, P7-60.
36 MporpammHoe npeBbiweHne | Hactporiku P7-61, P7-62.
Toka
37 [ocTwkeHne HUXHero CurHan «BKJIT» npu
npefena 4acToThl (C ocTa- [OCTVMXKEHWUN HUXKHEro npepena
HOBOM) (aKTUBEH 1 B OCTAaHOBNEHHOM
COCTOSIHUM).
38 Asapuist (npoposkeHne AKTUBMpPYETCS NpU aBapusix
paboTbl) (MY npopon- xaet paboty).
39 Peseps -
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40 [HocTmkeHve npegena CpabatbiBaeT npu Bbixoae Al
ypoBHs curHana Al 3anpegensl P7-67
(MUHUManbHoe 3HavyeHue) unu
P7- 68 (MakcumanbHoe
3HayeHue).
41-42 Peseps -
43 [locTuxeHne 4acToTbl 2 MapameTtpsl P7-57, P7-58.
44 LocTmkeHne Toka 2 HacTtpoviku P7-63, P7-64.
45 ABapuiiHbIl BbIXOA, AKTUBMPYETCS NpK BCeX
(1ckntoyast MOHWKeHHoe aBapusIX, KPOME MOHUKEHHOTO
HanpsbkeHve) HanpshKeHws.
DyHKUMO- HassaHue ¢yHk- [nana3oH HacTPOMNKK 3aBoa. | Usm.
HanbHbLIN ummn 3Hau.
Koa
P6-02 PyHKUMA KNEeMMbl AHanornyHo 0 [u]
Y1 (Ana mopenen napametpy
ot 37 kBT) P6-00
P6-04 DyHKUMA KNEeMMbl 0: UMNYNbCHbI BbIXOA, 0 o
Y (Ana mopener ot | (FMP)
37 kBT — cpyHKUMS 1: umcbpoBOW BbIXOA C
knemmbl FM) OTKPbITLIM
konnektopom (FMR)
P6-05 PyHKUMA KNeMMbl AHanorn4Ho napameTpy 0 =]
Y B pexume P6-00
LMcpoBOro BbIXoAa
C OTKPbITbIM
KOMNEKTOPOM

Krnemma Y MOXeT Mcnonb3oBaTbCs NIMOO0 Kak BbICOKOCKOPOCTHOM MMMYIbCHbI
BbIxog FMP (npu P6-04 = 0), nnbo kak BbIXOA C OTKPbITbIM KOMNEKTOPOM (Mpun
P6-04 = 1). Korga knemma FM ucnonb3ayetcs B pexume FMP, ee makcumanbHas
BbIXO[Has YacToTa 3aJaeTca napameTpom P6-12, a cooTBeTCTBYIOWAsA PyHKUMA
BbIXO4a HacTpanBaeTcsa napameTpom P6-11.
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DyHKLUMO-
HanbHbIN
Kon

Ha3saHue ¢yHk-
unm

3aBog. Uam.

3Hau.

[nana3oH HacTPOMKM

P6-09

PyHKUMA
Knemmbl
aHarioroBoro
Bbixoga AO
(AO1)

P6-10

PyHKLMSA KNEMMbI
aHaroroBoro
Bbixoga AO2
(ans mogdenewn ot
37 kBT)

P6-11

PyHKLMA KNEMMbI
Y B pexume
MMMYIbCHOrO
BbIXoAa

Yka3aHHble napameTpbl UCMOMb3YTCA AN Bblibopa MYHKLMIA BbIXOAHbIX
knemm AO (AO1), AO2 n FMP.
Tabnuua 6.8 — OnucaHve 1 HasHaveHne OYHKLMIA BbIXOOHbIX KemM

3HauyeHune DyHKUMA [Ouana3oH n cootBeTCTBUE
0 Paboyasi yactota 0 ~ Makc. BbIxogHas yactota (100 % = P0-14)
1 OnopHas YactoTa 0 ~ Makc. BbIxogHasi yactoTa (100 % = P0-14)
2 BbixoaHom Tok 0 ~ 2x[lHom (100 % = 2XHOMWHaNbLHOMY TOKY
aneKkTpoaBuraTenst)
3 BbixogHast mowHocTb | 0 ~ 2xPHoM (100 % = 2XHOMWHanbHON MOLLHO-
ctn d)
4 BbixogHoe Hanpspke- | 0 ~ 1.2xUnom (100 % = 1.2XHOMMHaNbLHOMY Ha-
Hue npsvkexumio MY)
5 Al 0-10B/0—-20MA (100 % = 10 B/20 mA)
6 Pe3eps -
7 Modbus RTU 0.0 100.0 %
8 BoixogHon kpyTawmin | 0 ~ 2xMHom (100% = 2XHOMUHANbHOMY MOMEH-
MOMEHT (abc.) Ty)
9 3HayeHne anuHbl 0 ~ 2xycTaHOBNEHHOW ANWUHbI
(100 % = 2x3agaHHOMY 3HaYEHUIO)

103 instart-info.ru




10 3HaveHune cHéTumnka 0 ~ 2xycTaHOBMNEHHOro cyetymka (100 % =
2x3aaHHOMY 3HaYEHMI0)
11 CkopocTb asuratens | 0 ~ ckopocTb npu P0-14
(100 % = cKOPOCTM Ha Makc. YacToTe)
12 HanpsikeHne wumHbl | 0~ 1000 B (100 % = 1000 B)
3NT
13 Pe3seps -
14 BbixogHon Tok 100 % = 1000.0 A
15 BbixogHoe Hanpspke- | 0 ~ 1000 B
Hue
16 BbixogHOW MOMeEHT | - 2xMHOM ~ + 2xMHoM
(cpakT.)
DyHKUMO- Hassanue dyHkunmn [Ownana3oH Ha- 3aBog. Uam.
HanbHbIA CTPOMKMN 3Hau.
Kon
P6-12 BepxHuii npeaen BblCOko- 0.01~100.00kMy | 50.00kMy | O
YaCTOTHOrO UMMNYNbCHOrO
BbIxoga FMP
P6-13 HwxHWI npenen aHanorosoro -100.0 % ~ P6-15 0.0% u}
Bbixoaa AO (AO1)
P6-14 3HayeHue HanpsbkeHust Ans 0.00B ~10.00B 0.00B o
HWKHEro npegena
aHanorosoro Beixoga AO
(AO1)
P6-15 BepxHwuin npegen ananorosoro | P6-13 ~100.0 % 100.0 % o
Bbixoga AO (AO1)
P6-16 3HayeHue HanpsbkeHust ans 0.00 B ~10.00 B 10.00B 5]
BepxHero npeaena
aHanoroBoro Bbixoga AO
(AO1)
P6-17* HwxHuiA npepen -100.0 % ~P6-19 | 0.0% u}
aHanorosoro Beixoga AO2
P6-18* 3HayeHue HanpsKeHna ans 0.00B~10.00B 0.00B o
HWKHEro npegena
aHanorosoro Bbixoga AO2
P6-19* BepxHui npeaen P6-17 ~ 100.0 % 100.0 % o
aHanorosoro Bbixoga AO2
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P6-20*

3HayeHne HanpsKeHns ans
BepxHero npegena
aHanorosoro Bbixoga AO2

0.00B ~10.00B

10.00 B

*[laHHble napameTpbl AOCTYMNHbI B Moaensx oT 37 kBT.

MpuBeaeHHbIe Bbile hyHKUMOHAMNbHbIE KOAbI ONPEAEnsoT COOTBETCTBUE
MexXay BbIXOAHbBIM 3HAa4YEHWEM U aHANoroBbIM BbIxoAoM. Koraa BbIxoaHoe 3Ha-
YeHue MpeBblllaeT YCTAHOBIIEHHbBIN MaKCUMarbHbIA UM MUHUMaIbHbLIA Au-
anasoH BbIBOAA, OHO PacCYUTLIBAETCS MO BEPXHEMY WMU HUXHEMY npeneny

BbIBOAA.

Mpwn ncnonb3oBaHNM aHaNOroBOro BbIXo4a B TOKOBOM pexumMe 1 MA Toka
cootBeTcTBYeT 0,5 B HanpspkeHus. B pasnuyHbIx NpYMEHEHUsIX aHanoroBbii
BbIXof, cooTBeTcTBYOWMI 100 % BBIXOAHOMO 3HAYEHWS, MOXET OTNIMYATLCS.

DyHKLMO- HasBaHue dyHKUMMN [Avana3oH Ha- 3aBoa. | Usm.
HanbHbIA CTPOMKMN 3Hau.
Koa
P6-21 Bpewmsi 3apepxku BKIoUeHUs 0.0c~3600.0c 00c =]
pene T
P6-23 Bpewms 3agepxkm Bkntodenmss Y1| 0.0 ¢ ~ 3600.0 ¢ 00c =]
(ans mopenen ot 37 kBT)
P6-26 Bpems 3agepku BbIKIOYEHUS! 0.0c~3600.0c 00c =]
pene T
P6-28 Bpems 3agepku BbIKIOYEHUS 0.0c ~3600.0 c 0.0c s]
Y1 (ana mogenew ot 37 kBT)

[aHHble napameTpbl UCMOMbL3YITCA AN YCTAaHOBKM BPEMEHW 3a[epXKKu
N3MEHEHUs1 BbIXOAHbIX COCTOSAHWI MY Npu M3MEHEHUN COCTOSHWA perieHoro

BbIXOA4a.
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Ipynna P7: PaclumpeHHble pyHKLmMN

DyHKLMO- HasBaHue dyHKUMMN [Ovnana3soH 3aBoga. Usm.
HanbHbIA HaCTPOWMKM 3Hau.
koA
P7-00 YacToTa TON4YKoBOro pexuma 0.00 'y ~ P0O-14 6.00My | o
P7-01 Bpewms pasroHa ans tonykosoro | 0.0 ¢ ~3000.0 ¢ 10.0c [s]
pexuma
P7-02 Bpewms 3ameaneHust ons tony- 0.0c~3000.0c 10.0c [u}
KOBOIO pexuma

3Tn napameTpbl UICNONb3YTCS AN ONpeaeneHns 4YacToTbl, a Takke Bpe-
MeHU pasroHa/zameanenus MY npu TonukoBom pexvme. Pexum 3anycka —
«Mpsamon nyck» (P1-00 = 0), a pexxum ocTaHoBa — «3ameasfieHne 40 OCTaHo-
Ba» (P1-13 = 0) Bo Bpems TONMYKOBOro pexvma.

DyHKLMO- HasBaHue dyHKUMMN [Avana3oH Ha- 3aBoga. U3m.
HanbHbIA CTPOMKMN 3Hau.
Koa
P7-03 Bpewms pasroHa 2 0.0c ~3000.0c 10.0c o
P7-04 Bpewms samepneHus 2 0.0c ~3000.0 c 10.0c o
P7-05 Bpewms pasroHa 3 0.0c ~3000.0c 10.0c u]
P7-06 Bpems sameanenusa 3 0.0c~3000.0c 10.0c [u]
P7-07 Bpewms pasroHa 4 0.0c ~3000.0 c 10.0c =]
P7-08 Bpewms sameaneHus 4 0.0c~3000.0c 10.0c 8]

Bpewmsi pasroHa 1 v Bpemsi 3ameaneHus 1 Belbupatotcsi B napameTpax PO-
23 1 P0-24. OctanbHble 3 rpynnbl BeibMpatoTcs B napameTpax Bbile. bonee

nogpo6bHo — cm. onucaHune P0-23 n P0-24.

MmeeTcs yeTbipe rpynnbl BpEMEHW pasroHa/3aMeaneHus, Mexagy KoTopbl-
MW MOXHO MEepeKnioyaTbCs C NMOMOLLBI0 PA3NMYHbIX KOMOUHALIMIA COCTOSHWUIN
knemm uudposbix Bxoaos (D). MoapobHee — cm. onucanue ¢ P5-00 no P5-03.
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DyHKUMO- Ha3BaHue cyHkumm Ouana3oH Ha- 3aBog. U3m.
HanbHbIA CTPOWKMU 3Hau.
Kon
P7-09 YacroTa ckaukoobpasHoi nepe- | 0.00 'y ~ P0-14 0.00 Iy [u]
CTPOWKN Touka 1
P7-10 [nana3oH ckaykoobpasHomn 0.00 'y ~ PO-14 0.00 Iy [u]
nepecTponkmu 1
P7-11 YacToTta ckaykoobpasHoi nepe- | 0.00 'y ~ PO-14 0.00 Ty [u]
CTPOWKM TouKa 2
P7-12 [nana3oH ckaykoobpasHomn 0.00 'y ~ P0-14 0.00 Ny 5]
nepecTpomnkmn 2

PyHKUMA cKaukoobpa3HOM NepecTporikM YacToTbl UCMONb3yeTCst AN TOro,
4TOObI N36exaTh BXOXAEHUs paboyen YacToTel NpeobpasoBatens B AvanasoH
pe3oHaHCHbIX YacToT cucTeMbl NpuBoaa. B npeobpasoBaTtene 4yacTtoTbl cepum
NCI MOXHO yCTaHOBUTb ABE TOUKM CKA4YKOOOpa3HO NepecTporikmn YacToThbl, No-
Cre HaCTPOMKU KOTOPbIX, KOrla OnopHasi YacToTa oka3biBaeTcs B npeaenax pe-
30HaHCHOrO AMana3oHa YacToT, BbIXOAHas YacToTa npeobpasoBaTens aBToma-
TUYECKU BbIXOOWT 3a NpeAenbl PE30HaHCHOro AnanasoHa, YTo npeaoTepaLlaeTt
paboTy Ha pe3oHaHCcHoM YacToTe. [NpuHUMN paboTbl NokasaH Ha pucyHke 6.14.

Yacrora cKaukoobpasHol ~  f--==-==--=
nepecTporiku 1

Yacrota cKaykooGpasHoW  f----t---
nepecTporiku 2

PucyHok 6.14 — [MpuHyun pabomai

A Buixonras vacrora (Tu)

[vana3oH

{ [Owvana3oH

Bpems (t)

-
>

YHKUUU cka4ykoobpasHoUl nepecmpouliku

DyHKLMO- HassaHue cyHKummn Ovana3soH HacTpoiiku | 3aBoa. | WUsm.
HanbHbIA 3Hau.
Koa
P7-15 [May3a npu cmeHe Hanpas- 0.0c~3000.0c 00c =]
NeHns BpaLleHus

Wcnonb3yeTcs ans ycTaHOBKU BpeMeH nay3bl Ha pabouyelt yactote 0 Iy
npv CMeHe HanpaBneHus BpalleHusi, Kak NokasaHo Ha pucyHke 6.15
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BrixogHas yactoTta A
Bnepen

Bpemna

— P75 i—

Bpema nayssl

Pesepc

PucyHok 6.15 — Bpemsi nay3bl rpu CMeHe HarpasieHusi 8paweHust

DyHKLMO- HasBaHue dyHKUMMN [OvnanasoH HacTpoikn | 3aBoa. | WUam.
HanbHbIA 3Hau.
Koa
P7-16 TOYHOCTb perynupoBku 0~8 2 o
YacToTbl

HacTtpolika paspelueHuns knaeuatypbl AN PErynnupoBku YacToTel. Kaxaoe
HaxaTvne A/V M3MeHsieT 4acToTy Ha BblOpaHHbIN war (JencTByeT TOMbKO B
pexunMe py4YHOro ynpaBneHus ¢ NaHenm):

: Pexxum no ymonyanuio
:0.1Ty

105y

:1.0ly

2.0y

4.0y

5.0y

:8.0ly

:10.0y

ONOUAWN 2O

3aBog. Uzm.

3Hau.

DyHKUMO-
HanbHbIN
koA

HasBaHue chyHkumnm [rana3oH HacTPOWKMU

P7-17 [evicTBne nNpu ycTaHOBKe
YacTOTbl HUXE HYDKHEN

npenenbHown

0: Pabota Ha HwxHen
npepensbHo Yactote
1: OcTaHoB

2: Pabota Ha HyneBou
yacTtote

MCI'IOJ'Ib3yeTCF| Ana 3afaHna pexumma pa60TbI M4, korga ornopHas 4YactoTta

HUXXE HVXKHEWN npeaenbHOW.
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DyHKUMO- HasBaHue chyHKkumMm Ouana3oH HacTporku | 3aBoa. | Usm.

HanbHbIA 3Hau.
Koa
P7-18 KoadhdpuumeHTt cHmkenms | 0.0 % ~ 100.0 % 0.0% u]

YacToTbl

OTO napameTp 4YacToTHOro npeobpasoBaTens, onpefensiownin cTeneHb
CHWXEHWS BbIXOAHOW YacTOThl NMPU YBENUYEHUN HArpy3ku Ha Asuratens. Mave-
psietcs B % Ha 100% Harpy3ku (Hanpumep, 3 % npu 100 % Harpyske yacTtoTa
ynapét Ha 3 %).

Mcnonb3yeTcs Onst paBHOMEPHOrO pacrnpeferneHnst Harpy3kn Mexay He-
CKONbKMMU ABUratensMu, pabotarowmmmn Ha obLumin mexaHnsm (koHBeriep, Me-
Liasnka, BEHTUNATOP 1 T.4.).

DyHKLMO- HasBaHue dyHKUMMN [AvanasoH HacTpoiku | 3aBoga. Usm.
HanbHbIN 3Hau.
Koa
P7-19 Bapepxka oTknoveHus npu | 0.0 ¢ ~ 600.0 ¢ 00c =]
4acToTe HUXEe MUHUManb-
Horo npegena (P0-18)

OnpepensieT Bpems 3aAepXKkv nepes aBapvinHbIM octaHoBoM 14, ecnu pa-
6oyasi YacToTa ocTaeTcs HUxke HuxkHero npeaena (P0-18). MapameTp paboTaeT
npu BbiCTaBneHun napameTtpa P7-17 B 3HaveHue 1.

DyHKUMO- Hassanue cdyHkunmn [nana3oH HacTPOWKMU 3aBog. Uzm.
HanbHbIN 3Hau.
koA
P7-20 YcTaBka BpeMeHu pabotbl | 04 ~ 65000 Y Oy u]

DyHKUMA NO3BONSET 3a4aTb NUMUT BpeMeHn paboThbl MY. Mpu goctmkeHnm
COBOKYMNHOro BpeMeHn paboTbl (P7-34) akTUBMPYETCA CUrHam Ha MHOrOMyHK-
unoHanbHoMm Bbixode (dyHkumsa Ne 9), renepupyeTtcs aBapusi Errd40 («docTtu-
XeHve obLero BpemeHun paboTbi»). Mpu 3HaveHun «0» yHKUMSA OTKMOYeHa.

DyHKLMO- HassaHue cyHkUMKN Ovana3soH HacTpoiikn | 3aBoa. | Wam.
HanbHbINA 3Hau.
Koa
P7-21 [MpuopuTeT TONYKOBOrO 0~2 1 =]
pexvva

Onpe,uenﬂeT noseaeHve ny npn akTmBauuum TON4YKOBOIo pexnma B 0CcobbIx
109 instart-info.ru



ycnoBusx (Hanpumep, npv asapuv MW nnu notepe curHana ynpaeneHus).
0:01kntoYeH
TOnYKOBbIV PEXUM HE UMEET NpropuUTETa (CTaHAAPTHas Norvka yrpasreHus).

1: Npn

OPUTETHbIN pexum 1

TonNYKOBbIN OCTAETCH aKTUBHbLIM aXe Mpu:
* Owwnobke N0
* MNoTepe curHana ynpasneHus.

2: Mpwu

OPUTETHLIN PEXUM 2

[lononHuTenbHO No3BonseT 3adatb:
» Cnocob ocTaHoBkM (Nno nHepummn/Topmoxerue DC)

* Bpems TOpMOXeHUS.
DyHKUMO- Hassanue dyHkunmn [nana3oH HacCTPOMKU 3aBog. Uam.
HanbHbIN 3Hau.
Koa
P7-22 3HayeHue yactoTtel FDT1 | 0.00 'y ~ (P0-14) 50.00ly | o
P7-23 [vnana3oH oBHapyxeHust 0.0 ~ 100.0 % 5.0% o
vyactoTbl FDT1
BuixoaHas 4yacTora A
YpoeeHb FDT mctepesnc FDT=
=P7.22 * P7.23
>
Bpems
Curnan
oBHapyXeH1a
AOCTNXKEeHNA 4aCTOTkl
(BLIXOQHBIE KNEeMMbI)
>
Bpems
PucyHok 6.16 — 3HayeHue obHapyxXeHuUs1 8bIXOOHOU Yacmoma!
DyHKLMO- HassaHue cyHkUMKN Ounana3soH HacTpoiikn | 3asoa. | WUam.
HanbHbIA 3Hau.
Kon
P7-24 [nanasoH goCTUXKEeHUS 0,0 ~ 100,0 % (P0-14 0% [m]
MaKCcMarnbHOM 4YacToTbl (MakcumanbHas
yacrota))
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Ecnu paboyasi yactota N4 HaxoauTcs B Npefenax ykazaHHoOro gvanasoHa
4YacTOThl, BbIXOAHASA KNeMMa C COOTBETCTBYIOLLEN PyHKUMEN NepexoamnT B CO-
ctosiHne «BKI». MpuHumMn paboTbl Noka3aH Ha pucyHke 6.17.

Beixoanan vactora (M)

I—lluana:m« oBHapyXeHUA

3apanne 4acToTsl

> i

P Bpema (1)

BKN BKN

Curnan obHapyxenna
[OCTWKEHUA HaCTOTHI

3 Bpeus (1)

PucyHok 6.17 — Juana3oH docmuxeHusi MakcumaribHoU Yacmoma!

DyHKUMO- Hassanue dyHkunmn [Ounana3oH HacTPOMNKMu 3aBog. Uzm.
HanbHbIN 3Hau.
Koa
P7-26 YnpaBneHve BEHTUNATO- 0: BkntoyeH Bceraa 1 [u]
pOM oxnaxaeHust 1: BKIOYEH TOMbLKO BO

Bpemsi paboTbl
2: BkntoyeHue npu
3ajaHHOW TemnepaType

0: BkntoyeH Bcerpga

BeHTunaTop paboTtaeT HenpepbIBHO HE3aBMCUMO OT COCTOSIHMSA Npeobpa-
30BaTens 4acToThbl.

1: BkntoyeH TonbKo BO BpeMs paboThbl

OnTUMU3MpPOBaHHOE aHepronoTpebneHne, BEHTUNSTOp paboTtaeT:

- Mpw paboTe npeobpasoBaTens 4acToThl;

- [Mpu Temnepatype paguatopa > 40 °C (gaxe B OCTAHOBIIEHHOM COCTOSHUM).

2: BkntoyeHue npuv 3agaHHoOW TemnepaTtype

BeHtTunatop paboTaeT npu OOCTMXEHUM TemnepaTypbl, 3aAaHHOW B
napametpe P7-42 (gaxe B OCTAHOBNIEHHOM COCTOSIHUM).

DyHKUMO- HasBaHue chyHkumMm [Ounana3oH Ha- 3aBog. Uzm.
HanbHbIN CTPOWKMN 3Hau.
Kon
P7-27 Pa6ota kHonku CTOMN/CBPOC | 0~ 1 0 o

0: KHonka CTOIMN/CBPOC paboTaeT ToNbKO Npu ynpaBrieHnm ¢ NaHemnu.
1: Knonka CTOIN/CBPOC paboTtaeT npuv NtoGoM pexxume yrnpaBreHust.
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DyHKUMO- Ha3BaHue cyHkumm Onana3oH 3aBog. | Usm.

HanbHbIA HacTPOWKMN 3Hau.
Kon
P7-28 ®yHKUMA kHonkn TOJY. 0~4 0 =

MHorodyHkumoHansHon kHornke TOJY. MOXHO 3agaTb OAHY M3 YeTblpex
PYHKLUWN:

0: TonukoBOe BpalLLieHvie Bnepea.

1: 'ameHeHne HanpaBneHus 3agaHns 4acToTbl. [JeicTBYeT TOMbKO Npu Bbl-
6ope naHenu ynpaeneHns B Ka4eCcTBe UCTOYHMKA KOMaHA.

2: OBpaTHbI TONMYKOBbIN PEXUM.

3: MNepekntoyeHne NCTOYHMKA 3a4aHNS YaCcTOTbl Ha NaHenw.

DyHKUMO- Ha3BaHue cyHkumm Onana3oH 3aBog. | Usm.
HanbHbIA HacTPOWKMN 3Hau.
Kon
P7-29 OTtobpaxaeMble napameTpbl 0000 ~ PFPF HA441F | o
MOHWUTOPWHra B pexxume pabo-
Tbl (OCHOBH.)

[aHHbI NapameTp onpenensieT, kakue napameTpbl paboTel 6yayT oTobpa-
xatbes Ha LED-aucnnee npeobpasoBaTenst 4acToTbl BO Bpemsi paGoTbl. BbiGop
napamMeTpOB OCYLLECTBIISIETCS Yepe3 OuThl B LUecTHaaLaTepuyHoM chopmare.

Ta6nuua 6.9 — OnvcaHue NapameTpoB MOHUTOPUHIa BO BpeMsi paboThl

but MapameTp LecT. Mpumeyanne
3HayYeHue

00 Pabouas yacTtora 0001 3HaueHue paboyelt YacToTbl

01 OnopHas yactoTa 0002 YcTaHOBMNEHHOEe 3HaveHve
YacToTbl

02 Hanpspkenne wmHbl DC 0004 HanpsbkeHue Ha WyHe NoCTosH-
HOro ToKka

03 BbixogHoe HanpspkeHne 0008 HanpsibkeHue Ha Bbixoae MY

04 BbixoaHow Tok 0010 TekyLLmniA BbIXOAHOW TOK

05 BbixogHasi MOLLHOCTb 0020 MoTpebnsiemas MOLWHOCTb

06 Cratyc DI-BxopoB 0040 CocTosiHMe UM poBbIX BXOAOB

o7 Cratyc DO-BbIxof0B 0080 CocTosiHMe UM poBbIX BbIXOL0B
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08 Hanpsxkenne Al (AlL) 0100 3HayeHne aHanoroBoro Bxogda
09 HanpsixeHnwve Al2 (ons 0200 He ncnoneayetcs

mMopenei ot 37 kBT)
10 Ycraska MU0 0400 3apaHHoe 3HaveHue M0
11 O6patHas csasb MN] 0800 dakTnyeckoe 3HaveHmne ML
12 CyeTHoe 3HayeHne 1000 3HauveHue cyeTumnKa
13 3HayeHune anvHbl 2000 W3mepeHHasa anvHa
14 CKOpOCTb Harpysku 4000 PacyeTHasi ckopoCTb Harpy3sku
15 Oran MNNK 8000 Tekywwmit atan nporpammbl MK

Ecnu Heobxoarmo 0To6pasnTb HECKOMBKO 3HAYEHUIA, OHU CYMMUPYHOTCSI.
Hanpumep, Tok (0010) + mowwHocTs (0020) = 0030

DyHKUMO- Ha3saHue cyHkumnm OuanasoH | 3aBoa. Uam.
HanbHbIA HacTpou- 3Hau.
Kon Ku
P7-30 OTtobpaxaeMble napameTpbl MOHUTO- | 0000 ~ H.441F
pUHra B pexume ocTaHoBa PFPF

[aHHbI napameTp onpeaensieT, kakve napameTpbl paboTbl 6yayT oTobpa-
XaTbcsi Ha LED-amcnnee npeobpasoBartens 4acToTbl BO BpeMsi OCTaHoBa. Bbl-
60op NapameTpoB OCYLLECTBMSETCS Yepe3 OuTbl B LLUECTHaALuaTepPUYHOM dop-

marte.

Ta6nuua 6.10 — OnucaHue NapaMeTpoB MOHWUTOPUHIA NpY OCTaHOBE

but MapameTp LLecr. MNpumeyaHue
3HaueHue
00 3apaHHas YactoTa 0001 OToGpaxaeT ycTaHOBMEHHOE
3HaYeHNe 4acToTbl
01 HanpsbkeHue winHel DC 0002 [MNokasblBaeT HanpshxeHne Ha
LUMHE NOCTOSIHHOrO ToKa
02 Crartyc DI-BxogoB 0004 OTobpaxaeT coCTosiHWE L po-
BbIX BXOJ0B
03 Cratyc DO-BbIXoA0B 0008 [Moka3sbiBaeT cocTosiHMe Lumdpo-
BbIX BbIXO0B
04 Hanpspkenue Al (Al1) 0010 OtobpaxaeT 3Ha4YeHe aHanoro-
Boro Bxoga Al (All)
05 Hanpspkenve Al2 (ans 0020 OTo6GpaxaeT 3HayeHne
mogenei ot 37 kBT) aHanorosoro Bxoga Al2
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06 Ycraeka ML 0040 MNokasblBaeT 3agaHHOE 3HaYe-

Hue N0

07 Ob6paTtHas cBssb ML 0080 OTo6paxaeT akTuyeckoe
3HadeHve MO

08 CyeTHoe 3HayeHne 0100 Moka3biBaeT Tekyllee 3Ha4YeHne
cyeTuMKa

09 3HaveHune ANnHbI 0200 OtobpaxaeT nsMepeHHyto
ONVHY

10 CKopoCTb Harpysku 0400 Moka3blBaeT pacyeTHYIo CKO-
pOCTb Harpyaku

11 Otan PLC 0800 OTob6paxaeT TekyLuii aTan
nporpammbl PLC

12 YacToTa BXOOHbIX M- 1000 [MokasblBaeT 4acToTy BXOAHOrO

nynecos (Ans curHana

mMogenein ot 18.5 kBT)

13~15 | Pe3eps - He vncnonbaytoTcs

Ecnun Heo6xoanMo 0ToGpa3nTb HECKOMBKO 3HAYEHWI, OHWU CYyMMUPYHOTCS, Ha-
npvvep:

3apaHHas yactota (0001) + Hanpsikenwe wumHbl (0002) = 0003 (H.0003);

Ycraska NI (0040) + O6patHas ceasb ML (0080) = 00CO (H.00CO).

DyHKLMO- HasBaHue cdyHKummn [unana3oH Ha- 3aBog. Uzm.
HanbHbIN CTPOMNKM 3Hau.
koA

P7-31 KoadhcpmumeHT oTobpaxeHus 0.001 ~ 655.00 1.000 u]
CKOPOCTHU 3rieKTpoABMraTess

MapameTp ycTaHaBNMBaET COOTHOLLEHME MeXY BbIXOQHOW YaCcTOTOM npe-
ob6pasoBaTensi 4acToTbl Y CKOPOCTbIO Harpy3ku (Hanpumep, KoHBelepa, LUMWH-
nens). NcnonbayeTcs, koraa:

- HeT patunka ckopocTtu (aHkogepa);

- TpebyeTcs oTobpaxaTb CKOPOCTb HArpy3kn Ha Ancnnee.

®DyHKUMO- HasBanue cdyHkunn [unana3oH Ha- 3aBog. Uzm.
HanbHbIN CTPOWKMU 3Hau.
Koa
P7-32 TekyLias TemnepaTtypa paau- 12°C~100°C - °
aTtopa
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P7-33 CymMapHoe BpeMms BkrtoveHuss | 04 ~ 65535y - .
nuTaHus

P7-34 CymmapHoe Bpemsi paboTbl 04 ~655354 - .

MapameTpbl P7-32 ~ P7-34 ncnonb3ytoTCs TOMbKO ANS MOHUTOPUHTA.

DyHKUMO- HassaHue cdyHkunmn Ouana3oH Ha- 3aBog. U3m.
HanbHbIN CTPOWKKU 3Hau.
Kon
P7-36 Levictue MY npu gocTwxkeHnn 0~2 - [
CYMMapHOro BpeMeHu paboTbl

OnpepensieT noBegeHne npeobpasoBaTtens YacToTbl NPU AOCTMXKEHWN 3a-
[aHHOro BpEMEHW HenpepbIBHOW paboTbl.

0: Tarimep HeakTUBEH

DyHKUMA Tanmepa AeakTUBMpoOBaHa.

1: OctaHOB

Mpy JoCTwKeHun nMMMUTa BPEMEHU TEeHEpPUpYeTCs aBapuiiHbIA curHan,
npeobpasoBartenb OCTaHABMMBAETCS.

2: MpogomxeHue paboTbl

Mpy [OCTUXKEHUN NMUMWUTA BPEMEHW FEHEPUPYETCS aBapUHbINA CUTHar, HO
paboTa npogormkaeTcs.

®yHkumo- | HasBaHue dyHKUMM [Anana3oH HacTPOMKMu 3aBoa. Uam.
HanbHbIN 3Hau.
Ko
P7-37 McTouHrk 3apaHus 0: Hactpoiika B P7-38 0 n
oTcyeTa BpemMeHu 1: AHanoroBbIl BXofq,
Al (Al1)

2: AHanoroBbIli BXoq
Al2 (ans mopenewn ot
37 kBT)

P7-38 3anaHue BpeMeHu 0.0 ~ 6500.0 MuH 0.0 MuH [u}
oTcyeTa

3TN napameTpbl UCMONb3YTCA ANA peanu3aunn yHKUMM 3adaHus Bpe-
menu MY,

Ecnn napameTtp P7-36 yctaHoBneH Ha 1 nnu 2, MY HaumHaeT oTcyeT Bpe-
MeHU npw 3anycke. Mo JOCTUXKEHUN YCTAHOBNEHHOW AMUTENBHOCTU BPEMEHU
MY octaHaBnMBaeTcsa aBTOMaTU4YeCKKU, coobllaeT o6 owmnbke ERR39, a BbI-
Xo[4Has Knemma ¢ COOTBETCTBYIOLLEN yHKUMEN (27) nepexoanT B COCTOSHNE
«BKI».
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Kaxpgpin pa3 npu 3anycke MY HaumMHaeT oTcyeT BpemeHu ¢ O u cumTaet
ocTaBLleecsi BpeMsi. [poaormKnTenbHOCTb MO BPEMEHUN 3a4aeTCsl B MUHYTax B
P7-37 n P7-38.

®yHKuno- | HasBaHue dyHKUMM [nana3oH HacTPOMKMu 3aBog. U3m.
HanbHbIA 3Hau.
Kon
P7-39 Bpewms aktnBaumm 0.0c ~6000.0c 20c [u}

(BBICOKMIA YpPOBEHb)

P7-40 Bpewmsi geaktuBaumm 0.0c ~6000.0 c 20c [u}
(HW3KWI ypOBEHb)

AkTnBaLus Bbixoda Tanmepa:

Ecnu BxogHowm curHan yaepxusaetcs B cocTosHum « BKIT» gonbLue BpemeHu
P7-39, Bbixoa Tanmepa BktovaeTcs (nepexoaut B coctosiHne «BKJI»).

[eaktuBauus Bbixoga Tanmepa:

Ecnu BxogHom curHan yaepxusaetcs B cocTosiHum «BbIKIT» gonbLie Bpeme-
HM P7-40, BbIxoA Taimepa oTkIovaeTcs (nepexogut B coctosiHue «BbIKI»).

®yHKuno- | HassaHue dyHKuMM [Anana3oH HacTPoOMKMu 3aBsog. Uam.
HanbHbIV 3Hau.
Koa
P7-41 DyHKUMA 3aLUTbI 0: HeaktvBHa 1 o
1: AkTuBHa

0: ®YHKUMA 3aLMTbI HeaKTUBHA
1: ®yHKUMSA 3aWUTbI aKTUBHA

OTOT NapameTp UCMomnb3yeTCs1 s MOBbILLEHWS] YPOBHS 3aLLMUTHI.

Mpw BkNtoyeHun nutanms MY gana komaHaa «MYCKy, M4 He 3anycTuTcs aB-
TOMaTM4eCKn, kKoMaHay Heobxoaymo cobpocuTb. AT NpedoTBPAaLLAET aBToMaTUYe-
CKUIA 3anyck ABuratensi 6e3 y4acTvisi Nonb30BaTensi, KOTOpbIA MOXET ObiTb OrnaceH.

Ecnun napametp yctaHoBneH B «0», npu BktoveHnn nutanus MY cyectsyet

OMacHOCTb 3anycka Npv HanM4nM COOTBETCTBYHOLLEN KOMaHAbI.
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DyHKLMO- HasBaHue dyHKUMMN [nana3oH HaCTPONKMN 3aBopa. Uam.
HanbHbIA 3Hau.
koA
P7-42 TemnepaTypa 3anycka 10°C~90°C 60 °C o
BeHTUnsTopa
oxnaxaeHns
P7-43 [ocTmxkeHne YyacToTbl 1 0.0y~ PO-14 50.00My | o
P7-44 [Onana3oH yactoTbl 1 0.0 % ~ 100.0 % 0.0 % o

MHoroyHKUMOHanbHBIV BbIXOA nepexoauTt B cocTosiHue «BKJT», noka yacTto-
Ta HaxoauTCsl B AvanasoHe

n“anasoH = (P7_43) + W

100
DyHKLMO- HasBaHue dyHKUMMN [Anana3oH HacCTPOMNKMN 3aBoga. Usm.
HanbHbIA 3Hau.
Koa
P7-45 [ocTuxeHune Toka 1 0.0 % ~ 300.0 % (ot 100.0 % o
HOMMHasbHOro ToKa
anekTpoaBuraTensl)
P7-46 [unana3oH Toka 1 0.0 % ~ 300.0 % (o1 0.0 % [m]
HOMMHasIbHOrO ToKa
anekTpoaBuraTensl)

MHoroyHKUMOHanbHbIV BbIXOA nepexoauTt B cocTosiHue «BKJTy», noka Tok Ha-
X0OUTCA B AnanasoHe 06HapyXeHus.

DyHKUMO- Hassanue dyHkunn [nana3oH HacTPOMKMu 3aBop. Usm.
HanbHbIN 3Hau.
Koa
P7-49 Maponk nonb3oBatenst | 00000: naponbHas 3awu- | 00000 a]

Ta HeaKkTVBHa
00001 ~ 65535

Mpwv BBeaeHWUM noboro 3HayveHwus, otnuyHoro ot «00000» ByaeT ycTaHOBMEH
Nonb30BaTENLCKUA Naposib. [ns coxpaHeHusl napornsi HEOGXOAMMO HaXaTb KHOTKY
«BBO[y». Maponb Takke OyaeT coXxpaHeH, eCrnv He NPOMCXOAUT HaxaTui B Teye-
HVe 1 MUHYTBI.
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DyHKUMO- Ha3BaHue cyHkumm Ownana3oH Ha- 3aBog. U3m.

HamnbHbIA CTPOMKMN 3Hau.
Kon
P7-50 CkaukoobpasHasi nepectpoit- | O: BblkntoyeHa 0 [s]

Ka 4acToTbl BO Bpems pa3roHa | 1: BknodeHa
v 3ameaneHust

Korpa paboyasi YactoTa HaxoauTCs B Npegenax AuanasoHa ckadkoobpasHow
NEePECTPOKM YacToThl, (hakTudeckas paboyas Yactota OyaeT nepeckakmBaThb Ye-
pes 3afaHHyto aMnuTyay (NepexoamT HENMocpeacTBEHHO OT CaMOW HU3KOM YacTo-
Thbl CKayKa JO CaMOW BbICOKOW YaCTOTbl CKayKa).

DyHKUMO- Ha3BaHue cyHkumm Ownana3oH Ha- 3aBog. Uam.
HanbHbIA CTPOMNKMN 3Hau.
Koa
P7-51 YcTaBka cymmapHoro Bpeme- | 04~ 65530 4 0y [s]

HU BKINKOYEHUA NUTaHus

CooTBeTCTBYIOLLAsA BbIXOAHASA KneMma ((PYHKUMS 26) NepexoanT B COCTOSHME
«BKJ1» npy OOCTWWKEHUN 3HA4YEHVS, YCTAHOBIIEHHOMO B 3TOM NapameTpe.

DyHKUMO- HasBaHue cyHkumnm [unana3oH Ha- 3aBog. Uam.
HanbHbIA CTPOMKMN 3Hau.
koA
P7-53 YacToTa nepeknioyeHusi npu 0.0 'y ~ P0-14 0.00 'y o
pasroHe
P7-54 YacToTa nepeknioyeHusi npu 0.0 'y ~ P0-14 0.00 'y o
3ameaneHun

Mpwu pasroHe:

Ecnun Tekywwas yactoTa < P7-53 — ucnonb3yetcsi Bpemsi pasroHa 2 (P7-03).

Ecnun Tekywas yactota = P7-53 — ucnonbayetcsi Bpemsi pasroHa 1 (P0-23).

Mpwu 3amegnexnuu:

Ecnn Tekywasa yactota > P7-54 — ucnonb3yeTcs Bpems 3aMenneHus
1 (P0-24).

Ecnn Tekywas vactota < P7-54 — ucnonb3yeTcs Bpems 3aMenneHus
2 (P7-04).

DyHKLMO- HasBaHue dyHKUMMN [Ounana3oH Ha- 3aBog. Uam.
HanbHbIN CTPOWKMU 3Hau.
Kon
P7-55 3HayeHue yacToTbl FDT2 0.00 'y ~ (P0-14) 50.00My | o
P7-56 [nana3oH obHapyxeHus 0.0 ~100.0 % 5.0% =]
yactoTtbl FDT2
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Cwm. onucanune P7-22 n P7-23.

DyHKUMO- Ha3BaHue cyHkumnm Ownana3oH Ha- 3aBog. U3m.
HanbHbIN CTPOWKMU 3Hau.
Kon
P7-57 [ocTmxeHne 4yactoTbl 2 0.0 'y ~ P0-14 50.00ly | o
P7-58 [unana3soH 4acToTbl 2 0.0 % ~ 100.0 % 0.0% s]

Cwm. onucanue P7-43 n P7-44.

DyHKLMO- HasBaHue dyHKUMMN [Avana3oH Ha- 3aBoga. Usm.
HanbHbIA CTPOMNKM 3Hau.
Koa
P7-59 YpoBeHb TOKa XOnocToro 0.0 % ~ 300.0 % 100.0% | o
xopa (OT HOMWMHarnbLHOro
TOKa 3neKkTpoaBu-
ratensy)
P7-60 3agepkka 0bHapyxxeHus 0.01c~300.00c 1.00c o

XOnocToro xoaa

Korga BbixogHow Tok Y Bo BpeMs paboTbl MEHbLLE UMW PaBEH YPOBHIO 06-
Hapy>XeHWs1 XONoCTOro xoAa, a ANUTENbHOCTb MNpeBbIlLaeT Bpemsi 3afepXkun 06-
Hapy>KeH1s XOroCTOro XoAa, BbIXOAHasA Knemma nepexoauT B coctosHue «BKI»
(dpyHKUMS knemmbl 35).

DyHKUMO- HasBaHue cyHkumm [unana3oH Ha- 3aBog. Uam.
HanbHbIA CTPOMKMN 3Hau.
koA

P7-61 YpoBeHb Neperpy3kun anekT- 20.0 % ~ 300.0 % 200.0% | o

poasuratens (OT HOMWHanbLHOro
TOKa aneKkTpoaBu-
ratensi)
P7-62 Bagepkka 0bHapyxeHus ne- 0c~6500.0c Oc u]

perpysku anexkTpoasuraTens

Ycnosus cpabatbiBaHus:

Tok > P7-61 (Hanpumep, 200 % oT HoMUHarbHoro Toka 30);

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

[Mpur 3TOM MHOTOMPYHKLIMOHAsbHBIV BbIXOA, C PyHKLMEN 36 nepexoauT B COCTO-
siHe «BKI1», MY He ocTaHaBnmBaeTcs (ToNbko coobLyaeT 06 ownbke).
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DyHKLMO- Ha3BaHue cyHkumm Ounana3oH Ha- 3aBog. U3m.
HamnbHbIA CTPOMKMN 3Hau.
Kon
P7-63 [ocTmxeHne Toka 2 20.0 % ~ 300.0 % 100.0% | o
(OT HOMWHanbHOro
TOKa 3neKTpoABu-
ratens)
P7-64 [Onana3oH Toka 2 0.0 % ~ 300.0 % 0.0% o
(OT HOMWMHarnbLHOro
TOKa 9neKTpoaBU-
ratens)
Cwm. onucaHue P7-45 n P7-46.
DyHKUMO- Ha3BaHue cyHkumnm Ounana3oH Ha- 3aBog. Uam.
HanbHbIA CTPOMKMN 3Hau.
Kon
P7-65 OtobpaxaeMble napaMeTpbl 0x0 ~ OxPF H.010 o
MOHUTOpPVWHIa
B pexumMe paboTbl (30OMOIH.)

[aHHbI NapameTp onpenensieT, kakue napameTpbl paboTel byayT oTobpa-
xaTbes Ha LED-aucnnee npeobpasoBaTenst 4acToTbl BO Bpemsi paGoTbl. BbiGop
napamMeTpoB OCYLLECTBIISETCS Yepe3 OWTbI B LUECTHaALATEPUYHOM dhopmaTe.

Tabnuua 6.11 — OnrcaHve napaMeTpoB MOHUTOPUHIA BO BpeMs paboTbl

(nononH.)
But MapameTp LllecT. 3HaYeHne MpumeyaHue
00 3afaHHbIi MOMEHT (%) 0001 YcraBka KpyTsiLLero
MOMeHTa
01 BbixogHON MOMEHT (%) 0002 PakTnyeckui
MOMEHT Ha Bany
02 YacroTta uMnynbLCHoro 0004 [ns patymkos
Bxoga (ku)
03 CkopocTb Bxoga HDI5 0008 Otobpaxaetcs
(M/MUH) CKOpOCTb BXoAa
HDI5
04 CkopocTb ABuratensi 0010 PacueTHble unu
(06/MuH) akTuyeckue o6/
MUH
INSTART® 120




05 BxogHon Tok (A) 0020 Motpebnexue ot
MCTOYHMKA NUTaHNS

06 CymmapHoe Bpemsi 0040 [ns TO n cepsuca
paboTbl (1)

07 Tekylee Bpems paboTbl | 0080 CeccuoHHas cra-
(MVH) TMCTVKa

08 HakonneHHoe aHeprono- | 0100 Yyet aHepronotpe-
Tpebnenne (kBT-4) 6neHus

09 ~ 15 Peseps — He ncnonbayetcs

Ecnu Heo6xoanMo 0To6GpasnTb HECKOSBKO 3HAYEHUI, OHU CyMMUPYHOTCS.
Hanpumep, MOHUTOPVHI MOMEHTa 1 CKOPOCTK:
0001 (6ut00) + 0002 (61TO1) + 0010 (61T04) = 0013 (H.0013)

DyHKLMO- HasBaHue dyHKUMMN [Avana3oH Ha- 3aBoga. Usm.
HanbHbIN CTPOWKMU 3Hau.
Koa
P7-67 Kanvubposka HwkHero npefe- | 0.00 B ~ P7-68 2.00B o

na ypoBHsi curHana Al

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

31K oBa NapameTpa UCMOosb3YyTCH AN YCTAHOBKM NPeaesioB BXOAHOTO Ha-
npsbkeHns Ansa 3awmtel M4. Korga sHaveHve Ha Bxoge Al 6onblue, YeM 3HaveHve
P7-68 nnn meHbLLe, Yem 3HaveHve P7-68, BbIxogHas knemMma ¢ COOTBETCTBYHOLLIEN
hyHKUMEN nepexoaut B cocTosiHMe «BKJ», ykasbiBasi Ha To, 4To BxoA Al npeBbl-
LwaeT npegen.

®DyHKLMO- HasBaHue dyHKLMMN [Ounana3oH Ha- 3aBog. Uzm.
HanbHbIN CTPOWKMU 3Hau.
koA
P7-69 Mopor Temnepatypsbl cunoso- | 0°C ~ 100 °C 70 °C [a]
ro mogynsi

Korpa Temnepartypa CuUnoBoro moaynsa MY pocTturaeT 3HaveHus aTOro
napameTpa, BbiXxoAHaaA Knemma C COOTBeTCTByPOLLleIZ (*)yHKLWIeﬁ nepexoauTt B
cocTosiHue «BKJ», YyKasblBad Ha TO, 4YTO TemnepaTtypa Moayna goCTuraetT no-
pOoroBoro 3Hav4eHus.
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BbIXO,El,HOVI MOLLHOCTH

DyHKLMO- Ha3BaHue cyHkumm Ounana3oH Ha- 3aBog. U3m.
HamnbHbIA CTPOMKMN 3Hau.
Kon
P7-70 KoadhpuumeHT koppekummn 0.001 ~ 3.000 1.000 [s]

KoppeKuusi BbIXOAHOM MOLLHOCTU Npy NOMOLLM kKoddduumeHTa. BeixogHas
MOLLIHOCTb NpY MOHUTOpWHTe (NapameTp U1-14) = BbixogHas MOLLHOCTb * (P7-70).

DyHKLUMO- Hassanue cdyHkunmn Ounana3oH Ha- 3aBog. U3m.
HanbHbIN KOA, CTPOWKH 3Hau.
P7-72 ObLuee sHepronotpebne- | 0 ~ 65535 - .
Hue (kBT)

Mcnonb3yeTcs ans otobpaxkeHUsi cymMapHoro aHepronoTtpebnenus MY go
TEeKyLLLero MOMeHTa.

DyHKUMO- Ha3BaHue cyHkumm Ownana3oH Ha- 3aBog. U3m.
HanbHbIA CTPOMNKH 3Hau.
Koa
P7-73 Bepcus ocHoBHoro MO - - °
P7-74 Bepcusi dyHKUMOHaNsHoro - - L]
no

Homep Bepcum nporpaMMHOro obecneyeHnst MoXeT ObiTb NPOCMOTPEH, HO
He MOXeT OblTb U3MEHEH.

ckopoctn 3[

DyHKUMO- HasBaHue chyHkumMm [Ounana3oH Ha- 3aBog. U3m.
HanbHbIN CTPOWKMU 3Hau.
koA
P7-76 KoadhdpuumeHT koppekummn 0.0010 ~ 3.0000 1.0000 a]

Koppekuusi otobpaxaemoit ckopoctu 30 npu nomowm kospuLmeHTa.
CKopOCTb NpU MOHUTOPWHre = chakTnyeckas ckopocTb * (P7-76).
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DyHKLMO- HasBaHue [Onana3oH HacTPOWKKU 3aBog. U3m.

HanbHbIA chyHKUUM 3Hau.
Koa
P7-80 Bbi6op noxapHo- | 0: OTkroYeH (No ymonyaHuio). | 0 o
ro pexumMa 1: MoxapHbIv pexum 1 (paspe-

LleHa aBapwiiHasi ocTaHoBKa
yepes DI-Bxog).

2: MoxapHbIi pexum 2 (ocTa-
HOBKa 3anpeLleHa, kpome
OTKITIOYEHUSA MUTAHUS UMK

NOMOMKM).
P7-81 YcraHoBka yacto- | 0 ~ P0-14 50.00 'y [u}
Tbl B NOXXaPHOM
pexume
P7.82 Bpewms uuknano- | HactpavBaemblii uykn (Hanpu- | 0 = oT- [s]
XapHoro pexuma | mep, 10 cekyHn) KIMIOYeHO

Pexumbl paboTbi:

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

AktuBauwms: CurHan Ha DI-Bxog (dyHKumns 42).

Pabora:

- 3anyck Ha YacToTe P7.81.

- IrHopupoBaHue aBapui (npogorkaeT paboTy).

- ABTO3anyck Npu akTMBaLuW; OCTAaHOBKA BO3MOXHA TOMbKO MO KOMaHAe
VNV aBapUAHON KHOTIKE.

ABapuiiHas ocTaHoBKa:

DI (cpyHkums 45) ocTaHaBNMBaEeT Npueoa.

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

AkTuBauums: AHanornyHo pexxumy 1 (DI-Bxog, pyHKums 42).

Pabora:

- ®ukcupoBaHHas Yactota P7.81.

- OcTaHoBKa HEBO3MOXHA (faxe npu aBapuysix Unm komaHaax).

- MNpekpaLleHne paboTbl TONBKO NPY OTKITIOYEHUN MUTAHNS U KPUTUHECKON
MOJIoOMKe.

Pexum 1 fonyckaeT NpUHYAUTENbHYK0 OCTAHOBKY.

Pexum 2 ncronb3yeTcst B KPUTUHECKWX CUTYaLWSIX, [Ae OCTaHOBKa HeAoMycTiMa.
PyHKUMA obecneyrBaeT becnepeboiiHyto paboTy B aBapuiiHbIX CUTYyaLMAX
C r’MBKMMU HacTporikaMu 6e30MacHOCTU.
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Fpynna P8: MapamMeTpbl KOMMYHMKaLMOHHOIO NPOTOKOMNa

Modbus RTU
DyHKUMO- HazBaHue [Onana3oH HacTPOWKMU 3aBop. | Usm.
HanbHbIA PyHKLUMN 3Hau.
koA
P8-00 CkopocTb 0: 300 6ut/c 5 a]
obmeHa 1: 600 6uT/c
AaHHBIMK 2: 1200 6ut/c
3: 2400 6ut/c
4: 4800 6uT/c
5: 9600 6uTt/c
6: 19200 6uT/c
7: 38400 but/c
P8-01 dopmar gaH- 0:8-N-2 0 [m]
HbIX NpoToKona | 1: 8-E-1
Modbus RTU 2:8-0-1
3:8-N-1

dopmaT gaHHbIX U CKOPOCTb Nepeaayn ycTponcTea-mactepa u MY gomkHa
ObITb OQNHAKOBOW, UHaYe CBA3b He OyaeT ycTaHoBneHa. Yem Bhille CKOPOCTb
nepegaqu, TEM BblLLE CKOPOCTb peaKLum CUCTEMbI.

DyHKLMO- HazBaHue [Ounana3oH HacTPOWKKU 3aBog. | Usm.
HanbHbIN byHKUMMN 3Hau.
Koa
P8-02 JlokanbHbIN 0: LUnpokoBeLlaTenbHbIi agpec 001 o
agpec ycTpon- 001 ~ 247
cTBa B ceTu
Modbus RTU
P8-03 3agepxka 0 mc ~ 30 mc 2 MC [u}
oTeBeTa
P8-04 Bpewms cpa- 0.0 (3awmTa oTKIYEHa), 00mc | o
6aTbiBaHWst 0.1 mc ~ 30.0 Mmc
3aLMTbI MO
OTKITIOYEHMIO
CBSI3N
P8-05 Bbi6op npoto- 0: CTaHaapTHbIV MPOTOKOM CBS3N 0 a]
Kona cBs3n 1:HecTaHaapTHbI NPOTOKON CBSI3N
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P8-06 PyHKumA oHo- | 0: OTkNoYeHa (Mo ymonyaHuio 0 a]
BOr0 MOHUTO- paboTaeT dyHKLMA CBA3M Mo 485
puHra No UHTEpdericy)

1: BknioyeHa (akTvBrpoBaHa
DYHKUMS (HOHOBOIO MOHUTOPUHIa
MO, B 3TOM pexume cBs3b No 485
nHTepdericy HeJoCTynHa)

Fpynna P9: YnpaBnenue pyHKUMAMMU 3aLmUT

DyHKLMO- HasBaHue dyHKUMMN [Avana3oH Ha- 3aBoga. Usm.
HanbHbIN CTPOWKMU 3Hau.
Koa
P9-00 Mpenynpexaexue o nepe- 0: HeaktuBHO 1 a]
rpyske anekTpoaBuraTens 1: AKTVBHO

P9-00 = 0: 3awwuTa anekTpoABuraTens oT neperpyskn HeakTMBHA, MOXET
BO3HVKHYTb PUCK NeperpeBa anekTpoaBuraTensl.

P9-00 = 1: aTo Bpemsi, KOTOpoe O0bpaTHO MPOMOPLUMUOHANbHO 3aBUCUT OT
XapaKTepUCTVKM 3aLLUTbl ANEKTPOABUraTens oT neperpysku. 'padmk nokasaH
Ha pUCYHKe.

Monb3oBaTenb AOMKEH PyKOBOACTBOBATLCS (DAKTUUECKOW NEpErpy30yHoit
CMOCOBHOCTBLIO AnekTpoABuraTens.

Mpu neperpyske 4acToTHLIV Npeobpa3oBaTenb BbiAACT owmnbky Errld, yto-
Obl NpeoTBPaTUTL NEpErpeB ABUraTensl.

DyHKUMO- HasBaHue chyHkumMm [unana3oH Ha- 3aBog. Uam.
HanbHbIA CTPOMKMN 3Hau.
Kon
P9-01 YpoBeHb 06HapyxeHus npeg- | 0.1 0~ 10.00 1.00 a]
ynpexaeHusi o neperpyske
anekTpoaBuUratens

[ns achheKTMBHON 3aLUMTbI Pa3NUYHbIX ABUraTenen ot neperpysku Heobxo-
[MMO NpaBUNbHO HacTpouTb napameTp P9-01.

3alumTa ocHoBaHa Ha 06paTHO3aBUCKMOW BPEMSITOKOBOW XapaKTepUCTMKe
(cm. pucyHok 6.18).
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PucyHok 6.18 — ObpamHo3asucumasi 8peMsImoKosasl Xxapakmepucmuka

L1 — ctangapTHas kpuas 3awmTbl npyn P9-01 = 1.

HacTtporika P9-01 no3BonseT nsmeHATb Bpems cpabaTtbiBaHNs 3alumTbl Ans
pa3sHbIX TOKOB.

Tpebyemoe Bpems 3awwmTbl (T) = P9-01 x T(L1),

I'ne T(L1) — Bpems cpabaTbiBaHUsi o KpuBoy L1 Anst 3agaHHOro Toka.

[Mpumep HacTponku.

3apava: YcTaHoBUTb Bpems 3alumThbl Ans 150 % HOMUMHANBLHOO Toka = 3 MUH.

Mo rpadpuky (puc. 6.18) Haxoamm, 4to anst 150 % Toka Bpemsi cpabaTtbiBa-
Hus T(L1) = 6 muH. PaccuntbiBaem P9-01:

P9-01 =T/T(L1) =3 MuH/ 6 MuH = 0.5.

Ycranaenmsaem P9-01 = 0.5.

Mo ymonyaHuio 3awmTa He akTuBupyeTcs npu Toke Huke 110 % oT HomK-

HanbHoro. [ns BKMOYEHNS 3aLUMTbl HA MEHbBLUMX TOKax HEOOXOAMMO UCMOfb-
30BaTb koappuruneHt P9-35:

Tok B % = (dakTnyecknii Tok / HoMmnHaneHbIN ToK) x P9-35.

Hanpumep, Tpebyetcs 3awmta npu 90 % HOMMHaNLHOTO ToKa C
BpemeHeM 30 MUH.

Mo rpacuky Haxoaum, 4to 30 MuH Ha kpvBow L1 cooTtBetctByeT 130 %
Toka. PaccuntbiBaem P9-35:

P9-35 = (130 % / 90 %) x 100 % = 144 %

YcraHasnusaem P9-35 = 144 %.

MuHMManbHbIV TOK 3alWUTbl — 55 % OT HOMMUHANBLHOTO.

Hactpoiika P9-01 n P9-35 nossonsieT rubko agantupoBaTh 3alluTy noa
KOHKPETHbI ABUraTesnb 1 Harpysky.
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. Heobxoammo ncnonb3oBaTh rpaduk U3 UHCTPYKUMK ANS
== | TOYHOW HaCTPOWKM.
—_— . YuutbiBaTh pearbHble yCcrioBusa paboTel ABuUratens.

. He ycraHaBnvBaTb CMULLKOM KOPOTKOE BPeMsi 3almThl,
4TOObI N36exaTh NOXHBIX cpabaTbiBaHWIN.

DyHKUMO- Ha3BaHue cyHkumm Ouana3oH Ha- 3aBog. U3m.
HanbHbIN CTPOWKMU 3Hau.
Kon
P9-02 KoadbdpuumeHT npeaynpexae- | 50 % ~ 100 % 80 % s]
HUSI O Neperpyske 3nekTpo-
apuratensi

OTa dyHKUMA NCnonb3yeTcs ANna NoAayn B CUCTEMY YNpaBneHus curHana
npepynpexaeHns Ha BbIXOgHbIE KNeMMbl nepes cpabaTtbiBaHUEM 3aLUUTbl AMek-
Tpoasuratens ot neperpyaku. KoadhunumeHT ncnonb3yeTcs Ans onpeaeneHns
YPOBHS OOHapy»XeHVsa NpeaynpexaeHus nepeq cpabatbiBaHMEM 3aLLUTbl SMeKT-
poasuratens ot neperpy3ku. Korga aHaveHve BbixogHoro Toka M4 6onbLue, yem
XapaKTepucTvka 3aLumTbl OT neperpysku 1 napametp P9-02, mHorodyHKUMoHanb-
Has umdpoBast BbixogHas knemma M4 BblgaeT curHan npegynpexaeHyst o nepe-
rpyake anektpoasuraTenst (PyHKLMS BbIXOAHON KNeMMbl — 6).

DyHKLMO- HasBaHue dyHKUMMN [Avana3oH Ha- 3aBoga. Usm.
HanbHbIA CTPOMKMN 3Hau.
Koa
P9-03 KoadhdpuumeHT cHmxeHmns 000 ~ 100 030 s]
CKOPOCTU NPU NPeBbILLEHUN
HanpshxeHus
P9-04 YpoBeHb nepeHanpshkeHnst 200.0B ~1200.0B | 760.0 B []

Mpy paboTe ¢ BbICOKOVMHEPLIMOHHBIMI Harpy3kamn MoXeT BO3HUKaTb nepe-
HanpskeHne 3MT. PyHKUMA 3aLLMTLI OT NepeHanpshkeHns onpeaensieT Makcu-
MarbHbI ypoBeHb nepeHanpskeHus 3MT Bo Bpemsi pabotsl MY 1 P9-04 (makcu-
MarnbHOE HanpsPKEHNE Ha LLUMHE) U CKOPOCTb CHUXKEHWS BbIXOAHOW YaCcTOThl Mpu
BO3HVIKHOBEHMWV NepeHanpsikeHnst.

Ecnun yctaHoBUTb 3HayeHre 0, (yHKUMSA CHDKEHNS CKOPOCTM NpY nepeHanpsi-
XEHUN HeaKTUBHa.
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Hanpsxenue 3NT
TouKa noTepu CKOPOCTH Npu /\

npesbilWeHnn HanpaxeHua \ \

BoixogHas wacrora 3

Bpewa (1)

Bpews (1)

PucyHok 6.19 — Unnrocmpayusi pabomsi 3awumbl Om rnepeHarnpsikeHust

DyHKUMO- Ha3BaHue cyHkumnm Ownana3oH Ha- 3aBog. Uam.
HanbHbIA CTPOMKMN 3Hau.
koA
P9-05 KoadhdpuumeHT sawmTbl oT 0~ 100 20 [u}

neperpysku rno ToKy B pexume
u/f

P9-06 Tok cpabaTtbiBaHUSA 3aLLUTbI 50 % ~ 200 % 150 % n
OT neperpy3ku B pexxume U/f

P9-07 KoadhdpuumeHT 3awutbl ot ne- | 50 % ~ 200 % 100 % [
perpyskuv B 30He ocnabneHus
nons (U/f)

P9-05 — koachdpmumeHT 3auMThI OT NEeperpyskun no Toky B pexume U/f
perynupyeT crnocobHocTb npeobpasoBatens nNogaBnsaTb neperpysky no TOKy
npu pasroHe/3amenneHnn. Yem Bbllle 3HayeHWe, TEM CUNbHee nopaBrieHve
neperpysku (HoO MOXeT 3aMeanuTb AUHAMKKY CUCTEMbI). YeM MeHblue 3Have-
Hve, Tem BbiCTpee OTKMUK (TpebyeTca MUHMManbHoe 3HavyeHne 6e3 BO3HUKHO-
BEHUS Neperpysku).

Mpw 3HaveHnn 0 pyHKLUMA 3aLLUMTBI OT Neperpyskn oTKoYeHa.

P9-06 — Tok cpabaTbiBaHuA 3awWwmTbl OT neperpy3ku B pexume U/f
3ajaeT noporoBbIl TOK (B % OT HOMWHaNbHOroO Toka J[1), NMpu KOTOPOM akTu-
BMpyeTCcs 3awmTa. [pu npeBbIeHn 3TOro 3HaYeHns npeobpasoBaTenb ocTa-
HaBnuBaeT Pa3roH (ecnv Obin B MPOLECCE YCKOPEHUST), CHWKAET BbIXOAHYIO
YacToTy (nMpy paboTe Ha NOCTOSHHON CKOPOCTK), 3aMeAnseT NageHne 4acToThbl
(Npu TOPMOXEHWUM), NOKA TOK HE CTaHET HNXE YCTaBKU.

P9-07 — KoadhchpmumeHT 3awmThl OT Neperpy3ku B 30He ocriabneHus
nonsa (U/f) KoppektupyeT ypoBeHb 3aluTbl OT NeperpyskM B pexume ocna-
611eHHOro MarHUTHOro Mors.
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100 % — cTaHgapTHas HacTpolka (3awmTa cpabaTeiBaeT NpyY HOMUHamMb-
HbIX 3HaYEHUSAX).

> 100 % — noBbIlWaeT nopor cpabaTtbiBaHUs (HanpMmep, Ans KpaTkoBpe-
MEHHbIX Neperpysok).

< 100 % — penaeT 3awmTy 6onee YyBCTBUTENBHOW.

®DyHKUMO- HasBaHue chyHKkuMn [unanasoH Ha- 3aBog. U3m.
HanbHbIN CTPOWKMU 3Hau.
koA
P9-08 Honyctumblvi npegen 0.0% ~ 50 % 10,0% [u}
NOBbILLEHWS NPU 3aLLMTE OT
nepeHanpsbxeHus
P9-11 Konuyectso aBTOMaTn4eckmx 0~20 0 [s]

cbpocos olwmnbok

P9-12 Bbi6op aevicTeus pene 0~1 0 o
aBapum Npy aBTOMaTUHECKOM
cbpoce

P9-13 MHTepBan mexay asTomaTu- 0.1c~100.0c 1.0c [s]

YecKkMMM nepesanyckamu npu
cpabaTbiBaHUM 3aLWUT

P9-08 — [donycTuMbIi npepern NOBbLIWEHUA Npu 3awuTe OT NepeHa-
npsikeHusi. MakcvmanbHO [onycTUMasi BenUYMHa KOPPEKTUPOBKM YacToTbl
npu cpabaTtbiBaHWM 3aWwmTbl OT nepeHanpsbkeHns. ObbivHO He TpebyeT nsme-
HeHusi (Heob6X0AMMO OCTaBUTb 3HAYEHME N0 YMOMYaHUIO).

P9-11 — KonuyecTBo aBTOMaTU4eCKkMx cOpocoB owmnbok. 3aaaeT ko-
NMYeCcTBO MOMbLITOK aBTOMaTUYeCKoro nepesanycka MY nocne BO3HWKHOBEHUS
aBapum.

0 — AsTOMaTnyeckuii cbpoc oTKIoYeH (TpebyeTcs py4Hon cOpoc oLNGKN).

1 -~ 20 — Yucno aBTOMATUYECKUX MOMLITOK Nepesarnycka nepen OKoHYa-
TENbHbIM OTKMIOYEHUEM.

P9-12 — BblIGop paenicTBUA pene aBapumn Npu aBTomaTuyeckom cépoce:

0: Pene pasmblkaeTcs npy aBapum U 0CTaeTcs Pa3oMKHYTbIM [0 PYy4YHOro
cbpoca (gaxe npu aBTOMaTUYECKOM Mepesanycke).

1: Pene BpeMeHHO 3amblkaeTcs Nocrne ycrneLwHoro aBTomaTtunieckoro copo-
ca, no3Bonsist 06opyfoBaHMI0 NPOACIXMTL paboTy 6e3 BMellaTenbCTBa.

P9-13 — WUHTepBan mexay aBTOMaTM4YeCKMMMU nepesanyckamu npuv
cpabaTtbiBaHMM 3awmT. 3a4aeT BpeMsi OXuAaHust OT NpeaynpexaeHus o He-
MCNpPaBHOCTM 4O @aBTOMAaTUYECKoro copoca.
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DyHKLMO- Hassanue cdyHkunmn Ouana3oH 3aBog. U3m.
HanbHbIA HaCTPOWKM 3Hau.
koA

P9-14 3awmTta ot 0b6pbiBa hasbl Ha Bxoge | 0~ 1 1 u]

0: OTknroYeHa.

1: BkntoyeHa (npu o6pbiBe dasbl Ha BXxoae BbigaeTcs owmbka Err23).
DyHKUMO- Hassanue cdyHkunmn Onana3oH 3aBog. U3m.
HanbHbIA HaCTPOWKMU 3Hau.

koA
P9-15 3awuTta ot 06pbiBa a3kl Ha 0~1 1 o
BbIXOAE

0: OTknoYeHa.

1: BkntoyeHa (npu obpbiBe a3kl Ha BXxoae BbiaaeTcst oumbka Err24).
DyHKUMO- Hassanue cdyHkunn Onana3oH 3a- Uam.
HanbHbLIN HacTPOWKMN BoA.

koA 3Hau.

P9-16 3awyuta ot K3 Ha 3emnto npu BKIto- 0~1 0 8]

YeHun

0: OTKno4eHa.

1: BknroyeHa (npu BKItoYeHWM npeobpasoBaTerib NposepsieT Harmune K3 Ha
3emnio, owmbka Err20).

DyHKLMO- HasBaHue dyHKUMMN [unana3oH Ha- 3aBog. Uzm.
HanbHbIN CTPOWKMN 3Hau.
Kog
P9-17 ABTOMaTUYECKMIN COBpOC Npu 0~1 0 [a]
MOHMXEHHOM Hanps>xXeHun
0: Py4Hou c6poc
Owwmbka Err12 coxpaHsieTcs 4o pyyHoro copoca.
1: ABTOMaTMyeckui copoc
Owmwmbka Errl2 copacbiBaeTcs Npy BOCCTAHOBIEHUN HAMPSPKEHWS.
®DyHKUMO- HasBaHue chyHKkuMn [Ounana3oH Ha- 3aBog. U3m.
HanbHbIN CTPOWKMU 3Hau.
Kop
P9-18 Pexvim nogasneHns nepeHa- 0~2 1 n
npspKkeHns
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0: OTkntoveHa

PYHKUMA NOJABNEHUSA NepeHanpPsHKEHNs He akTUBHA.

Pvck Bo3HukHOBeHMs owwmnbku Err05 (Meperpyaka no Toky Npu 3amefneHunm)
npv Pe3KOM TOPMOXEHUW NN PereHepaLmn SHepru.

1: NopaBneHne Npu TOPMOXKEHUMN.

3alumTta oT CKayKoB HaMpsHXKEHWS NPy AMHAMUYECKOM TOPMOXEHWM ABUraTens
(Hanpumep, ocTaHOBKa KOHBeWepa unm Hacoca).

MpeobpasoBaTerb aBTOMAaTUYECKN CHUXAET CKOPOCTb TOPMOXEHUS], ECINN Ha-
npsbkeHne Ha LwuHe DC npubnmkaeTcs k npeaensHOMY 3HaYEeHMIo.

2: NopaBneHne npu paboTe ¢ pereHepaTMBHON Harpy3Kown

MosBonseT nsbexatb NepeHanpPsHKeHNs Npy BHE3ANHOM V3MEHEHUN MOMEHTa
Harpysku npu pabote ¢ MOCTOAHHOW CKOPOCTbHO.

Ecnmn ncrnonb3ayeTcs TOpMO3HOW Pe3ncTop, HYXHO ycTaHoBuTb P9-19 = 0, yto-
Obl n36exaTb KOH(PIIMKTa PEXMMOB.

DyHKUMO- Ha3BaHue cyHkumnm [Ownana3oH Ha- 3aBog. Uam.
HanbHbIA CTPOMKMN 3Hau.
Kon
P9-19 OrpaHuyeHune ans pexumMa 0~2 1 []
noJaBneHVsi nepeHanpsixe-
Hus (P9-18 = 2)

0: OTKIIO4EHO.

PexuMm 2 He akTuBMpyeTcs, Aaxe ecnu BbibpaH B P9-18.

1: AKTMBHO npwu paboTe n 3ameparieHUMn.

MopaBneHue nepeHanpsbkeHns paboTaeT Ha BCex aTanax: pasroH, MOCTOsH-
Hasi CKOPOCTb, TOPMOXEHUE.

2: AKTUBHO TONbKO NpUY 3aMeAneHun.

3awwmra cpabaTtbiBaeT TOMbKO NPy 3aMeAsIeHUN.

DyHKLMO- HassaHue cyHkUMMN [Ovana3oH Ha- 3asoa. Uam.
HanbHbIN CTPOWKMN 3Hau.
Kon
P9-20 Mpepen perynupoBku Ans 1.0 % ~ 150.0 % 10.0% ]
pexumMa 2 nogasneHus nepe-
HanpsbkeHus (P9-18 = 2)

YeM MeHbLLe 3Ha4eHne, TEM MeHbLLE CKa4OoK HaNpsPKeHUs, HO GorblLUe Bpemst
TOPMOXEHMSI.
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DyHKLMO- Ha3saHue cyHkumm Ownana3oH Ha- 3aBog. Uzm.

HanbHbIN CTPOWKMU 3Hau.
koA
P9-22 [Oencteusa npy cpabatbiBaHum | 0 ~ 22202 00000 a]

3awmt (1-a rpynna)

Epvnnubl (1-n pa3pap): MNMeperpy3ka gsuratens (Errl4).
Hecatku (2-n paspapn): Peseps.

CoTtHu (3-11 pa3psaa): O6pbiB dasbl Ha Bxoge (Err23).
Teicaum (4-n pa3psaa): O6pbiB asbl Ha Bbixoae (Err24).
Decatku Tbicad (5-1 pa3paa): Owwnbka YTeHns/3anucu
napametpos (Err25).

[encteus npu owmbke:

0: OcTaHOB NO MHEPLMK.

Ha gucnnee cpasy otobpaxaetcs ErrXX.

1: OctaHOB NO 3aAaHHOMY pexXxuMmy (cormacHo napameTpam
3amenneHus).

CHavana otobpaxaetcsa AlaXX, nocne octaHoBKM — ErrXX.

2: NMpopomxkeHne paboTbl Ha YacToTe, 3agaHHoM B P9-26.

Ha gucnnee — AlaXX (aBapuiHoe npegynpexaeHuve).

DyHKLMO- HasBaHue dyHKUMMN [Avana3oH Ha- 3aBoga. W3m.
HanbHbIN CTPOWKMN 3Hau.
Koa
P9-23 [evicTBus npu cpabatbiBaHun | 0 ~ 22222 00000 o
3awumT (2-a rpynna)

EauHuubi (1-1 paspsaa): Owmbka Modbus RTU (Err27).

OecaTku (2-n pa3pag): BHelwHss ownbka (Err28).

CoTHu (3-11 pa3psaa): MNpeBbiLeHNe OTKIOHEHWst ckopocTu (Err29).
Tbicsum (4-n pa3pag): MNonb3osaTtenbsckas ownbka 1 (Err30).
HecaTku Tbicsad (5-1 pa3psapg): MNonb3oBaTtenbsckas owmbka 2 (Err31).

[evictBus npy oLumbke:

0: OcTaHOB MO UHEPLIMMW.

Ha gvcnnee cpady otobpaxaetcst ErrXX.

1: OcTtaHOB NO 3agJaHHOMY pexumy (cormacHo napameTpam
3ameaneHus).

CHavana otobpaxaeTcs AlaXX, nocne octaHoBKM — ErrXX.

2: MpopgomkeHue paboTbl Ha YacToTe, 3aaaHHou B P9-26.

Ha ancnnee — AlaxXX (aBapuinHoe npegynpexaeHue).
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3awmT (3-5 rpynna)

DyHKLMO- Ha3saHue cyHkumm Ownana3oH Ha- 3aBog. U3m.
HanbHbIN CTPOWKMU 3Hau.
Kon
P9-24 [evictBus npu cpabatbiBaHun | 0 ~ 22022 00000 a]

EavHunuel (1-n pa3psaa): MNoteps PID-obpaTHon ceasu (Err32).
HecaTku (2-1 pa3pspg): XonocTon xopg (Err34).
CoTHu (3-1 pa3psaga): Peseps.

Thicaum (4-1 pa3psa): MNpeBbilleHrie BpeMeHn HenpepbiBHON paboTbl (Err39).
Hecatkn TbicaAY (5-u paspsa): [pesbllleHVe CyMMapHOro BpeMeHU
paboTbl (Err40).

[enictBus npu owmnbke:

0: OcTaHOB MO UHEpPLMMN.

Ha gucnnee cpady otobpaxaetcs ErrXX.
1: OcTtaHOB MO 3a4aHHOMY PEeXMMY (CorflacHO napameTpam 3amearneHust).
CHavana otobpaxaetcsa AlaXX, nocne octaHoBKM — ErrXX.
2: MpogomxeHue paboTbl Ha YacToTe, 3agaHHON B P9-26.
Ha pucnnee — AlaXX (aBapuvitHoe npegynpexaeHue).

DyHKUMO- HasBaHue [Anana3oH HacTPoOMKMu 3aBog. | Uam.
HanbHbIA yHKLMMN 3Hau.
Koa
P9-26 Yacrota npu 0: Tekywias yacroTa. 1 s]
NpoAoImKeHUN 1: OnopHas yacrtoTa.
paboTbl nocne 2: BepxHuii npegen 4acToThbl.
HeuncnpaBHOCTU 3: HwxHuiA npeaen 4acToThbl.
4: Pe3epBHas yactoTa (P9-27).
P9-27 PesepBHas 0.0 % ~ 100.0 % 100% | o
yacroTa npwu
HevcrpaBHOCTW

MapameTp P9-27 3apaeT pe3epBHyto YacToTy (B % OT MakcuMarnbHOW), Ha
KOTOpYtO NnepenaeT npeobpasoBaTens Npu aBapuu, ecnu B P9-26 BbiIOpaHo 3Ha-
yeHue 4 («PaboTa Ha pe3epBHOI YacToTey).

®DyHKUMO- HasBaHue chyHKkumMm [Ounana3oH Ha- 3aBog. U3m.
HanbHbIN CTPOWKMU 3Hau.
Kon
P9-28 BbiGop 3aLuTbl B XON0CTOM 0: HeaktuBHa 0 o
pexume 1: AkTuBHa
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P9-29 YpoBeHb 06HapyxeHus xono- | 0.0 % ~ 100.0 % 10 % a]
cToro xofa (OT HOMUHarbHOro
ToKa ABurarens)
P9-30 Bpemsi obHapyxeHus nage- 0.0c~60.00c 1.0c a]
HWS Harpy3kn

Mpwn akTBHOWM 3awwmTe (P9-28 = 1) NnpeobpasoBaTenb NOCTOAHHO CPaBHU-
BaeT BbIXOAHOW TOK ¢ noporom P9-29.

Ecnu Tok HWxe nopora gonblue Bpemexu P9-30:

DdukcupyeTcs owmnbka Err34.

BbinonHsieTcs gevicteue, 3agaHHoe B P9-24 (ocTaHOB/MpOJoImKeHme paboTbl).

DyHKUMO- Hassanue cdyHkunmn [Ownana3oH Ha- 3aBoa. Uam.
HanbHbIN CTPOWKMN 3Hau.
Kon
P9-31 3HayeHue obHapyxxeHus 0,0 % ~ 100.0 % 20 % o
OTKITOHEHUS CKOPOCTYU (P0-14 — makcu-
MarnbHasi YactoTa)
P9-32 Bpemsi o6HapyxeHusi oTKno- 0.0c~100.0c 1.0c =]
HEHUsI CKOPOCTMN

3Ta dyHKUMS foCTynHa TornbKo npu paboTe MY B BEKTOpHOM pexume 1 6e3
perynupoBaHusi KpyTSLLErO MOMEHTA.

Korga MY obHapyxumBaeT, YTO YacToTa BpalleHUsi ABUratens OTKIOHAET-
CA OT 3afaHHOW, 3Ha4YeHNe OTKIMOHEHNSA CKOPOCTM Gonblue, YeM 3HayYeHne 06-
Hapy>XeHVs NpeBbILLEeHNa 3adaHHon ckopocTn P9-31, a NpoaomkuTensHOCTb
bonblue, Yem BpeMs 0bHapyeHUsi MpeBbIlleHns 3agaHHon ckopoctu P9-32,
npeobpasoBaTenb coobliaeT 06 owmnbke Err 29. P9-23 Takke MoxeT onpeae-
NsATb cocTosiHne paboTsl MY nocne c6os.

DyHKLMO- HassaHue cyHKummn Ovana3oH HacTpou- | 3aBoa. | MUsm.
HanbHbIA Ku 3Hau.
koA
P9-33 3HayeHne obHapyxeHns 0,0 % ~ 100.0 % 20 % o
NpeBbILLIEHNS CKOPOCTH (PO-14 — makcu-
MarnbHas YactoTa)
P9-34 Bpemsi o6HapyxeHusi npeBbl- | 0.0 ¢ ~100.0 ¢ 1.0c =]
LLIEHUSI CKOPOCTH
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OTa dyHKUMs focTynHa TornbKo npu paboTe MY B BeKTOpHOM pexume 1 6e3
perynupoBaHusi KpYTSILLEro MOMeHTa.

Ecnu oTknoHeHue Gornblue 3agaHHOro 3HadeHusi B napameTtpe P9-33, a
NPOACIMKMNTENBHOCTE Gonblue, YeM BpeMsi OGHapYKeHUSI OTKIOHEHNSI CKOPOCTK
B napameTtpe P9-34, nogaeTcst aBapuiHbIA CUrHan HevcnpaBHOCTY Npeobpa-
3oBaTtens yactotbl Err43. MNpu yctaHoske B napameTpe P9-34 = 0,0 c. dpyHKuma
HeaKTuBHa.

DyHKUMO- Ha3BaHue cyHkumm Ownana3oH Ha- 3aBog. Uzm.
HanbHbIA CTPOWKMU 3Hau.
Kon
P9-35 KoadhdpuumeHT Toka ana 100 % ~ 200 % 100 % [u}

3aLUThI OT Neperpysku

Mo3BonsieT HaCTPOUTL 3aLUUTY Anst TOKOB HIwke 110 % HoMuHana. Cu. onu-
caHvie napameTpos P9-00 — P9-02.

Mpynna PA: NapameTpsi NMUO-ynpaBneHus

MWA-ynpaBneHne — 370 o6LWMIA MeToA ynpaBneHus npoueccom. MY pery-
NMpyeT BbIXOAHYI 4acToTy NMpu NMOMOLLM NMPOMOPLMOHANbHON, MHTErpanbHON,
anddepeHUmanbHON COCTaBNSIOLEN perynaTopa, Kotopas CpaBHMBAET MokKa-
3aHWUA cUrHana obpaTHON CBA3U U 3aAaHHOro cUrHana.

[aHHasa dyHKUMSA NpUMeHseTca Ans ynpaBneHns TeXHOMOrMYecKUMmn npo-
Leccamu, TakMMKM Kak KOHTPOIb MOTOKA, KOHTPOSb AABMNEHNS U KOHTPOSb TEM-
nepatypbl. Ha cnepytoLiem prcyHke nokasaHa npuHuunuanbHas 6nok- cxema
MW A-perynupoBaHus.

OnopHasn BoixogHas
vacrora uacrora Hacoc-motop faran
NiAQ-perynsTop nasnexns

i PID(s) JG M P

Curxan o6paTHoON CBA3N

PucyHok 6.20 — Cxema MN-peaynuposaHusi
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DyHKUMNO- HasBaHue [Anana3oH HacCTPOWKMU 3aBog. U3m.
HanbHbIV chyHKUUM 3Hau.
Kop,
PA-00 McTOYHMK onop- 0: MNMocTosiHHOE 3HaveHne 0 o
HOro curHana (PA-01)
MWA- ynpasne- 1: AHanorosbi Bxog Al (AlL)
HUS 2: AHanorosbIfi Bxoa Al2 (ans
mogenen ot 37 kBT)
3: MpoTokon cea3n Modbus RTU
4: BbICOKOYaCTOTHbIN
mMnynbcHbin Bxog HDIS (ans
mopenen ot 18.5 kBT)
5: MHoroctyneH4atbIn pexum
6: Knonkv BBEPX/BHN3
(noTeHUMOMETP)
PA-01 YcraBka onopHo- | 0.0 % ~ 100.0 % 50.0% | o
ro curHana NAQ-
ynpaBneHus

PA-00 ncrnonb3yeTcs Ansa Bbibopa MCTOYHKKA 3af4aHus ONMOPHOro curHana
MO-ynpaBnennsa. OnopHoe 3afjaHue SBNAEeTCS OTHOCUTENbHOW BENUYMHOMN
1 HaxoauTca B guana3soHe ot 0,0 % o 100,0 %. CurHan obpatHou ceasm M-
perynatopa Takke SBMASETCS OTHOCUTenbHoW BenuuuHow. Lene MUIO- pe-
rynMpoBaHna — ypaBHATb CUrHanN 3agaHus 1 curHan obpaTHou CBA3N.

DyHKUMO- HasBaHue [nana3oH HacTPOMNKK 3aBog. Uzm.
HanbHbIN pyHKUUMN 3Hau.
Ko
PA-02 Bpewms name- 0.00 ¢~ 650.00 ¢ 0.00c¢c u]
HeHus 3aaaHns
nmng

OnpepensieT Bpemsi nraBHOro n3meHeHus 3agaxusi MO ot 0 % go 100 %.
[Mo3BonseT nsbexartb pe3knx CKaYKoB YCTaBKU.

obpaTHoii CBA3N
MWA-ynpasne-
HUsi

mogenein ot 37 kBT)

2: PasHoctb All — Al2 (ans
mopenen ot 37 kBT)

3: MpoTtokon ceasu Modbus
RTU

4: BbICOKOYACTOTHbIN
mmnynbcHbln Bxoa HDIS (ans
mogzenen ot 18.5 kBT)

5-7: PesepB

DyHKUMO- HasBaHue J[Anana3oH HaCTPOWKH 3aBog. Uzm.
HanbHbIN OyHKUMM 3Hau.
Kon
PA-03 McTouHuk cur- 0: AHaroroebii Bxog Al (AlL) 0 o
Hana 1: AHanoroseblii Bxog Al2 (ans
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OTOT napameTp mcnonb3yeTcs Ans Bblbopa MCTOYHUKa curHana obpatHomn
cesasu MNO-perynatopa. ObpaTtHas ceasb MNUO-perynstopa sBNsSieTcs OTHOCU-
TenNbHOW BeNuYmnHom 1 Haxogutcsi B AvanasoHe ot 0,0 % go 100,0 %.

curHana
obpaTHol cBsI3M)
1: obpatHoe (4a-
CTOTa yMeHbLUaeT-
CSl C yMeHbLUEeHU-
eM curHana
obpaTHol cBsi3M)

DyHKUMO- Ha3BaHue cyHkumMm Ownana3oH Ha- 3aBog. U3m.
HamnbHbIA CTPOMKMN 3Hau.
Ko
PA-04 Hanpasnexune 0: npsimoe (4acto- | O o
pencreus NMNA- Ta yBenuymsaeTcs
ynpasneHus C YMEeHbLLEHNEM

BaxHo: HanpaBneHe MOXET MHBEPTMPOBATLCS Yepe3 dyHKUMo 35 BXoA-

HbIX KIeMM.
DyHKUMO- Ha3BaHue cyHkumm [unana3oH Ha- 3aBog. Uam.
HanbHbIA CTPOMKMN 3Hau.
Koa
PA-05 [nana3oH oToGpaxeHus 0 ~ 65535 1000 o
curHana Ng

3HaveHve aToro NnapameTpa sBnseTca 6espasmepHor BenmunHon. cnonbs-
3yeTcsa ANs yCTaHOBKM 3afaHHOM BennynHbl curdana MNMQ-ynpaenexns u senu-
YWHBI CUrHana obpaTHoN CBS3N.
MacwwtabupyeT 3Ha4eHus ans otobpaxeHus yctasku (U1-10) n obpaTtHon
cesizn (U1-11).
OTob6paxaemoe 3HayeHue = (PakTuyeckoe 3HaveHue B %) x PA-05/100.
Hanpumep, PA-05 = 4000, yctaBka = 60 % — U1-10 = 2400

DyHKUMO- HasBaHue chyHkumMm [Ouana3oH Ha- 3aBog. Uzm.
HanbHbIN CTPOWKMU 3Hau.
Kon
PA-06 [MponopuvoHanbHbI k0ad- 0.0 ~100.0 20.0 =]
duumneHT NUA- ynpasnexus
KP1
PA-07 Bpewms uHTerpvpoBaHus 0.01¢~10.00c 2.00c o
MWa- ynpasnenus TI1
PA-08 Bpems auddeperumposarms | 0.000 ¢ ~ 10.000c | 0.000c =]
TD1
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Yem Bhblle 3Ha4YeHWe nponopLuuoHanbHoro ycunenns KP1, tem Gonblue
06beM perynmpoBk/ U TeM BbICTPee OTKIMK, HO CRIULLKOM Bornbluoe 3Ha4YeHue
MOXeT BbI3BaTb KonebaHusi B cucteme; Yem Huxe 3HadeHne KP1, tem Gonee
yCTOWYMBa CUCTEMA N MEANEHHEE OTKIUK.

Uewm BbllLe 3HAYEHNE BpeMeHN nHTerpuposanuns T11, Tem meaneHHee oT-
KUK 1 6onee cTabunbHbIA BBIXOQHOW CUrHan, Xyxe CnoCoBHOCTb KOHTPOMS
hbryKTyaumii MHTEHCUBHOCTM cUrHana obpaTHON CBSA3W; YeM HWXE 3HaveHue
TI1, Tem GbiCcTpee OTKNMK U cunbHee pnykTyauum BbIXOAHOTO CUrHana; Cruiu-
KOM HM3KOe 3HayeHVe MOXET Bbl3BaTb konebaHus.

YcTaHoBUTb Npefen ycunenus anddepeHumnaTopa MOXHO Mpy MOMOLLM
BpemeHu anddepeHumpoBanns TD1 Takum ob6pasom, 4Tobbl obecneunTb He-
06x0anMbIV YpoBEHb AN depeHLmanbHON COCTaBNAOWEN Ha HU3KON U BbICO-
kon 4yactoTe. Yem 6onblue Bpems anddepeHLnpoBaHns, TEM Bbille AManasoH
peryniMpoBKu.

DyHKLMO- HasBaHue dyHKUMMN [Avana3oH Ha- 3aBoga. Usm.
HanbHbIA CTPOMKMN 3Hau.
Koa
PA-09 YacroTa cpesa npu obpatHom | 0.00 ~ P0-14 0.00 'y a]
HanpasneHun agevctaus MNAO-
ynpaBneHus

Koraa BbixogHas yactota npv MNA-ynpaBneHnmn ssnsetcs otpulaTensHon
(obpaTHoe HanpaBneHue BpalleHus NMY), 3agaHHoe 3HaYeHne 1 3HadYeHne 06-
paTtHou cesasu ML moryT coBnagath. B onpegenéHHbix onepauunsx sanpeLla-
€TCs UCMONb30BaTh BLICOKYH YacTOTy npu obpaTHoM BpalyeHun. PyHkums PA-
09 npumMeHsieTca Ans YCTaHOBKM BEPXHENO Mopora npy obpaTtHOM HanpaBreHun
BpaLLieHus.

®DyHKLMO- HasBaHue dyHKUMMN [Avana3oH Ha- 3aBoga. Usm.
HanbHbIN CTPOWKMN 3Hau.
Kon
PA-10 Mpenen otknoxexusa M- 0.00 % ~ 100.0 % 0.0 % [u}
ynpaBneHus

Ecnu pasHvua mexay yctaBkow n obpaTHon cBA3bto MeHblue PA-10, ML
npekpaLuaeT peryrmpoBky.
Hanpumep, ons noaaepxaHvs AaBneHus + 2 % HyHO ycTaHoBuTb PA-10 = 2.

DyHKUMO- HasBaHue chyHkumMm Owana3oH Ha- 3aBog. U3m.
HanbHbIN CTPOWKMU 3Hau.
koA

PA-11 Mpenen auddeperumansHon | 0.00 % ~ 100.00 % | 0.10 % a]
coctaBnstowen MAO- ynpas-
neHus
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Mcnonb3yeTcsa ansa ycTaHOBKM AvanasoHa AnddepeHumansHoro koaddu-
uventa NNO-perynatopa. Mpu MUA-perynuposaHnn auddepeHumanbHblii Ko-
apprLMEHT MOXET BbI3BaTb kornebaHuns cuctemol. [oaTomy auddepeHumans-
Hoe perynupoBanue MU-ynpaBneHusi orpaHn4eHo HebomnbLIMM AManasoHoM.

DyHKLMO- HasBaHue dyHKUMMN [OvnanasoH Ha- 3aBoga. Uam.
HanbHbIN CTPOWKMU 3Hau.
Koa
PA-12 Bpewmsi ounbTpoBaHus cur- 0.00c ~60.00c 0.00c o
Hana obpaTtHon cesian MNNI-
ynpaBneHus
CrniaxkvBaeT nomexu obpaTHOl CBA3W. YBENMUMBAET 3anasablBaHne CUCTEMBI.
DyHKLMO- HasBaHue dyHKUMMN [Onana3soH Ha- 3aBoga. U3m.
HanbHbIA CTPOMNKH 3Hau.
Koa
PA-13 Mopor o6HapyxeHus curHana | 0.00 % ~ 100.00 % | 0.00 % o
obpartHoii cesiau MAI- ynpas-
neHus
PA-14 Bpewms noaTBepxaeHusa note- | 0.00 ¢ ~3600.00c | 0.00c [u]
pv curHana obpaTHOIN CBA3K
NA-ynpaenexns

OTOT PyHKUMOHANMbHbLIN KOA UCMOMb3yeTcsa Ans onpeaeneHus notepun cur-
Hana obpatHon cesau MNA. Mpn notepe curHana (curHan obpaTHoOW CBA3UN <
PA-13, ponblie PA-14) dumkempyeTtcs owmbka ERR32.

®DyHKLMO- HasBaHue dyHKLMMN [Ounana3oH Ha- 3aBog. Uzm.
HanbHbIN CTPOWKH 3Hau.
Kon
PA-18 MponopuvoHanbHbI 0.0 ~100.0 20.0 [a]
koadduumnent M- ynpas-
nexua KP2
PA-19 Bpewmsi uHTerpvpoBaHus 0.01~10.00c¢c 2.00c [a]
Mna-ynpasnexus T12
PA-20 Bpewms anddepeHumposa- 0.000 ~ 10.000 ¢ 0.000 ¢ =]
Hua NUA- ynpasnexus TD2
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PA-21 YcnoBwve nepekroyeHme 0: nepekntoyeHne 0 a]

mMexay napametpamun 1 v 2 BbIKIMIOYEHO

MYA-ynpaBnexus 1: nepekntoveHne
no undcposon
Knemme

2: nepeknioyeHne
no MpeBbILLEHNIO
OTKITOHEHWst

PA-22 OTKNOHEHWe Ansi Nepeknio- 0.0 % ~ PA-23 20.0% [u}
UYeHVst Mexay napameTpamu
MWA-ynpaenexuns 1

PA-23 OTKnoHeHue ANs nepeknio- PA-22 ~ 100.0 % 80.0 % [m]
YeHUs Mexay napameTpamu
MAO-ynpasnexus 2

B HeKkoTOpbIX TEXHOMOrM4ecknx mpoueccax nepeksvyeHne napameTpos
MW TpebyeTcs, korga ofHa rpynna napameTpoB ML He MoXeT yooBneTBo-
puTb TpeboBaHMe BCEro BLINOMHAEMOro npouecca. lNapameTpbl perynsatopa
PA-18 — PA-20 yctaHasnusatoTcsa Takke, kak PA-06 — PA-08. MNepeknioveHne
MOXeT ObITb peanna3oBaHo nMMbo Yepe3 BXOAHbIe KNeMMbl, NMbo aBToMaTuye-
CKW, B 3aBMCUMOCTM OT CUrHana paccornacosaHus. Ecnv BeibpaHo nepekrnto-
YeHune Yepes BXOAHYIO KNeMMy, TO KneMMe A0omKHa OblTb HasHauYeHa yHKLMS
43«[Mepekntovatens napametpos MW-ynpasnexHus». Ecnn knemma B cocTo-
saHun «BblKI», To BeIGMpaeTcs rpynna 1 (c PA-06 n PA-08). Ecnu knemma B
cocTosHun «BKI», Bbibupaetca rpynna 2 (PA-18 — PA-20). Ecnn BbibpaHo aB-
TOMaTUYecKoe NepekstoYeHre, Koraa 3Ha4eHne OTKIOHEHNSA Mexay obpaTHow
ceasbto MU n ycraHoskon MU meHblue, YeM 3HauveHre PA-22, BbibupaeTcs
rpynna 1. Korga 3HaueHue OTKIMOHeHusi Mexay obpatHon cesisbto ML u
HacTponkou MWL Bbiwe, Yem 3HaveHne PA-23, Bbibupaetcs rpynna 2. Korga
OTKNoHeHue Haxogutca mexay PA-22 n PA-23, napameTtpsbl MU[-perynsaropa
npeAcTaBnstoT cobor NMUHENHOe MHTEPNonNMpPOBaHHOE 3HaYeHue ABYX rpymnn
3Ha4yeHWI NapamMeTpoB, KakK MokasaHo Ha pUcyHke 6.21.

NapameTpol MNO A

'pynna 1 napameTtpos MA0

Mpynna 2 napameTpos MAL

>

PA-22 PA-23 Paccornacosanue M1

PucyHok 6.21 — lNepekntoyeHue napamempos [T
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DyHKLMO- Ha3saHue cyHkumm Ownana3oH Ha- 3aBog. U3m.

HanbHbIN CTPOWKMU 3Hau.
Kon
PA-24 HauanbHoe 3HaveHune M- 0.0 % ~ 100.0 % 0.0 % o
ynpaBneHus

PA-25 Bpems 3agepxku HavansHoro | 0.00 ¢ ~ 650.00 ¢ 0.00c o
3HaveHus MNA- ynpaeBnexus

Mpwu 3anycke M4 3anyckaeT MNMNO-ynpaBneHne TonbKO Nocne Toro, Kak gmk-
cupyeTcst onopHoe 3HaveHune (PA-24) B TeyeHne BpeMeHW, YyCTaHOBIIEHHOTO B
PA-25.

BbixogHas A
yacrtoTa

PA-24

|

Bpems

--"-- -

i Bpems coxpaHeHuns
’ HayansHoro
3HaveHuns PA-25

PucyHok 6.22 — Bpemsi coxpaHeHUs1 O[TOPHO20 3HaYeHuUst

®DyHKLMO- HasBaHue dyHKUMMN [Ounana3oH Ha- 3aBog. Uam.
HanbHbIN CTPOWKMN 3Hau.
Kon
PA-26 MakcmmanbHoe OTKNoHeHne 0.0 % ~ 100.0 % 1.0% o

MexXay ABYMsi BbIxogamu
M A-perynstopa
B MPSIMOM HanpasneHum

PA-27 MakcmmanbHoe OTKIoHeHne 0.00 % ~ 100.00 % | 1.00 % a]
Mexay ABYMs BbIXxodamu
MWA-perynsTopa B o6paTHOM
HanpaeneHun
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OTKNOHeHVs curHana obpaTHOM CBA3M B MPSIMOM 1 0BpaTHOM HanpaBneHNM.
PA-26 n PA-27 cooTBETCTBYIOT MakCMMarbHOMY abCOMOTHOMY 3HAYEHWIO.

DyHKUMO- Ha3BaHue cyHkumm Ownana3oH Ha- 3aBog. U3m.
HanbHbIA CTPOWKMU 3Hau.
koA
PA-28 BbiGop gevicteus ans 00~11 00 [u}
VHTErpanbHOW COCTaBMsio-
wew NMUAO-perynsTopa

MapameTp npeacTaBnseT cobon ABy3HAYHOE YMCTIO, TaE!
EavHmupel (nocnepHas undpa): HacTpovika MHTerpansHoro pasaernexus.
Hecatkn (nepas undpa): lNoBeaeHne nHTerpaTopa Npu HacbIWEHUN.

WHTerpanbHoe pasaeneHue (eanHULbI)

0: OTknoYeHo.

WHTterpanbHas coctasnstowas NN sceraa aktmeBHa, He3aBUCKMMO OT CO-
CTOSIHVS BHELLHUX CUTHArOB.

1: BkntoyeHo.

WHTerpaTop ocTaHaBnMBaeTcs, eCnu akTMBMPOBaH MHOTOMYHKLMOHAIb-
HbI LdpoBOW BxoA ¢ chyHKUMeN 38 (nay3a MHTErpupoBaHus).

B atom cnyyae MWL pabotaeT Tonbko Ha nponopuvoHansHoi (P) n and-
depeHumanbHoi (D) cocTaBnsoWwmX.

OcTaHOB MHTerpaTopa npu HacbIiWeHUU (0ecATKM)

0: NMpopomxkaTb MHTErpMpoBaHue.

WHTerpanbHas cocTaBnsioLlas NpoAorkaeT HakannuBaTbCsi, Jaxe ecrnu
Bbixog MW goctur makcumyma/mMmmHumyma. MoxeT npyuBecTy K 6orbLIoMy ne-
peperynupoBaHuio Nocne BbIXOAA U3 HaCbILLEHWS.

1: OcTaHOBUTb UHTErPUPOBaHMe.

WHTerpaTop 3amopaxuBaeTcs, korga Bbixog PID gocturaet npeaensHoro
3HayeHus (Hanpumep, 0 'y Ny Makc. 4acToTbl).

YMeHbLUaeT nepeperynupoBaHmne u konebaHusi.

DyHKLMO- HassaHue cyHKkUMMN [Ovana3oH Ha- 3asoa. Uam.
HanbHbIN CTPOWKMN 3Hau.
Kon
PA-29 M O-ynpaBnexue Bo Bpemsi 0: HeaktueHO 0 o
ocTaHoBa 1: AKTMBHO

Wcnonb3yeTtca ana npogormkeHus npouecca MU[-ynpaBneHus B cocTos-
HMK OCTaHoBa.
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Fpynna Pb : MapameTpbl AnA cneunanbHbIX NPUMEHEHUN

DYHKLWSA YacTOTbl KauaHWsi MPUMEHSIETCS B MPUBOAHbIX CUCTEMAX, B KOTOPbIX
TpebyroTcs hyHKLUMM NepemMeLLeHNs U HaMmaTbiBaHUst. [pUHLMN 3aKnoyaeTcs B
TOM, YTO BbIXoAHasi Yactora M4 konebreTcst BBEpX 1 BHU3 OTHOCUTESNBHO YCTaHOB-

NeHHON YacToTbl. AMNUTyda kavaHus yctaHasnvBaetcsi B Pb-00 n Pb-01. Korga
Pb-01 yctaHoBneH Ha 0, pyHKLMSA HeakT1BHA.

BobixogHas
vacrora (My) /
BepxHuit npegen +Aw /L
vacToTsl / AN
KavaHns -Aw )q/
YcraHosneHHas =

vactora

AMnnuIma KauaHuA

Yacrtora ckauka =AW " | Bpews wapacrarua

o — TPEYronsHOM BONHL! E"e"" ®
vacTotsl {PQE(O}LN!N
kauaHs ;  Bpema LIUKN YacTOTBI KauaHus g
Curxan +_ipearotm Bpemsa
sanycra pameanenns
PucyHok 6.23 — Minnrocmpauyusi oyHKUUU Yacmomel KayaHust
DyHKUMNO- HazBaHue [nana3oH HacTPOMKMU 3a- Uam.
HanbHbIA hyHKUUM BOA.
koA 3Hau.
Pb-00 YcraHoBka 0: OTHOCUTENBHO ONOPHOM YacToTbl | O =i
pexuma yactotel | 1: OTHOCUTENBHO MaKcUMansHow
KauaHus YyacToTbl

3TOT NapameTp ucnonbayeTtcs Ans Bblbopa 6a30BoN HaCTOTbI KaYaHWS.

0: OTHOCUTENbLHO ONOPHOM YacToThI (B 3aBucumoctn ot P0-06). Amnnu-
TyAa KayaHWsi 3aBUCUT OT OMOPHOW YaCTOTbl U ABNSIETCS NEPEMEHHOMN.

1: OTHOCUTENbHO MaKkCUMarnbHOW YacToTbl (MakcMmManbHas BbIXOAHas
yactota P0-14). AMnnuTtyaa Kka4yaHusi sBNsieTCsl NOCTOSIHHOW.

DyHKUMO- Hassanue dyHkunn [unana3oH Ha- 3aBog. Uzm.
HanbHbIN CTPOWKMN 3Hau.
koA

Pb-01 AmnnuTyaa yactoTbl kadanust | 0.0 % ~ 100.0 % 0.0%

Pb-02 AMNNnTyaa 4acToThbl Ckavka 0.0% ~ 50.0% 0.0 %
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OTOT napameTp Mcnonb3yeTca ANs OnpefeneHns amnnuTyabl KavyaHus u
amnnUTYAbl YacToTbl ckayka. YactoTa kavyaHusi orpaHnyYeHa BEPXHUM U HIK-
HWUM Npeaenom 4acToThl.

*Ecnn Pb-00 = 0, To cbakTnyeckass amnnutyga kavanus AW sasnsietcs

pe3ynbTaToM BbIYMCIIEHUS] OMOPHON YaCTOTbl, YMHOXEHHON Ha Pb-01.

*Ecnn Pb-00 = 1, To dakTuyeckas amnnutyga kadaHnsa AW sensetcs pe

3yNbTaTOM BbIYUCIEHNS MAKCUManbHOW YacTOTbl, YMHOXEHHOW Ha Pb-00.

YacrtoTta ckadka = amnnutyaa kadaHnsa AW x Pb-02 (amnnutyga vactotbl

cKauka).
* Ecnu Pb-00 = 0, To yacToTa ckayka siBnsieTcs NnepeMeHHON BENUYNHON.
* Ecnn Pb-00 = 1, TOo YyacToTa ckayka sIBNSIETCS1 NOCTOSIHHOW BENMYMHOW.

YacToTa ckayka orpaHuyeHa BEPXHUM U HWKHUM NPeaeriom 4YacToTbl.

DyHKLMO- HasBaHue dyHKUMMN [Avana3oH Ha- 3aBoga. Usm.
HanbHbIA CTPOMKMN 3Hau.
Koa

Pb-03 MpogomkuTenbHOCTb LmMkna 0.0c~3000.0c 10.0c [u}
4acToTbl Ka4YaHust

Pb-04 KoadpcpuumeHT BpemeHnn 0.1 % ~100.0 % 50 % o
HapacTaHWs TpeyronbHow
BOIHbI

Pb-03 onpenensieT BpeMs NOMIHOTO LMKIA YaCTOThl KayaHusl.

Pb-04 3apaet npoueHT BpemeHu ot Pb-03.

» Bpemsi HapacTaHusl TpeyronbHON BOrHbl = Pb-03 (LMKN YacTOTbl kavaHWs)
X Pb-04 (koathhVLIMEHT BpeMeHW HapacTaHWs TPeYronbHOW BOMHbI, EAVHULIA: C).

* Bpems cnaga TpeyronbHo BonHbl = Pb-03 (uykn YacToTkl kKavaHus) X (1 —
Pb-04 KoadburumeHT BpeMeHn HapacTaHus TPeYronbHOW BOMHbI, eAMHMLA: C).

DyHKLMO- HassaHue cyHKkUMMN [Ovana3oH Ha- 3asoa. Uam.
HanbHbIN CTPOWKMN 3Hau.
Koa
Pb-05 YcTaHoBneHHas anvHa Om~ 65535 m 1000 m [u}

Pb-06 Peseps - - -

Pb-07 KonuuyecTBo uMnynbcoB Ha 0.1 ~ 6553.5 100.0 a]
meTp
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MHdopmauma o anuHe cobupaeTtcs uMdpoBbIMU BXOAHBIMU KIieMMaMu
(D). Pb-06 BbluncnisieTcst NyTem AerneHnst Konnyectsa MMnybCcoB, COBpaHHbIX
knemmon S, Ha Pb-07 (konmyecTBO MMMNYrbCOB Ha METP).

Korga dpaktuyeckan anvHa Pb-06 npeBblwaeT 3agaHHoe 3HaveHne B Pb-
05, BbIXOAHAs Knemma ¢ COOTBETCTBYHLLEN DYHKUMEN NEPEXOANT B COCTOSIHME
«BKI». Onepaums cbpoca pacCcTosiHAA MOXET BbINOMHATLCS Yepe3 BXOAHYH
knemmy ¢ dyHkumen 31. Onsa nonyyYyeHust AONOMHUTENbHON MHAOPMaLMK CM.
onucanune P5-00 — P5-03.

BxogHas knemma ¢ dyHkumen 30 ncnonb3yeTtcs Ana nogcyeta MMNynbcoB.

Ecnun yacTtoTa MMnynbCoB CNMLLKOM BbICOKa, HY>KHO MCMOMb30BaTb UMMYb-
cHble Bxogbl HDI (He nopaepxuBaeTtcs B cepun NCI).

DyHKLMO- HasBaHue dyHKUMMN [Avana3oH Ha- 3aBoga. WN3m.
HanbHbIA CTPOMKMN 3Hau.
Koa
Pb-08 YcTaHOBMEHHoe 3Ha4eHve 1~ 65535 1000 o
cyeTumKa
Pb-09 HasHaueHHoe 3HaueHve 1~ 65535 1000 o
cyeTymka

CueTunk paboTaeT No curHanam, nocTynawLlmMM Ha KnemMMmy uudpoBoro
BxoAa (dyHkums 30).

Korga 3HaveHue cyeTynka 4OCTUraeT yCTaHOBMEHHOro 3HaveHusi (Pb-08),
KneMMa BbIxo4a, KOTOPOW HasHayeHa PyHKUMS «OAOCTUTHYTO YCTaHOBIEHHOE
3HaYeHue cyeTyMkay, nepexoaut B coctosiHme «BKI». 3atem cuetumk npekpa-
waeT cyeT. Koraa 3HaveHue cueta JOCTUraeT Ha3HaYeHHoro 3HadeHus (Pb-09),
KremMma Bbixoaa, KOTOpoW HasHadeHa hyHKUMS «OOCTUIHYTO Ha3HaYeHHoe 3Ha-
YeHue cyeTymKay, nepexoauT B coctossHue «BKIl». 3aTem cueTymk npogomka-
eT cunTaTb, Noka He ByAeT AOCTUIHYTO yCTaHOBMEHHOe 3HaveHne cyeTa. Pb-09
[OJMKEH ObITb MeHbLUe nnu paseH Pb-08.

Fpynna PC: coyHKLUMM MHOrocTyneH4aToro pexuma m MINK

MHorocTyneHyaTbin peXuM MMeeT MHOXECTBO (yHKUMA. MMomMuMo MHO-
rocTyneH4YaToro pexuwma ynpaeneHuss CKOpPOCTW, MOXHO WCMoNb3oBaTb Ans
HaCTPOWMKN UCTOYHMKa HanpsbkeHust pasgensHoro U/f n Hactponku M- npo-
Lecca. Kpome Toro, MHOrocTyneH4aToe ynpasrieHve UMeeT OTHOCUTESbHble
3HaYeHs.
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DyHKUMNO- Ha3saHue cyHkumm [nana3oH HacTPOMKMU 3aBog. U3m.
HanbHbIA 3Hau.
Ko

PC-00 CkopocTb cTyneHm 1 -100.0 % ~ 100.0 % (ot | 0.0 % o
MHOrOCTYNeH4aToro 3HaYeHnsa Makcumanb-
pexuma nrn MIK Holt yacTtoTbl PO-14)

pPC-01 CKOpOCTb CTyNeHun 2 -100.0 % ~ 100.0 % (ot | 0.0 % o
MHOroCTyrneH4aToro 3Ha4YeHunsa Makcumarnb-
pexuma unn MK HoW yacToTbl PO-14)

PC-02 CkopocTb cTyneHmn 3 -100.0 % ~100.0% (ot | 0.0% o
MHOrOCTyMneH4YaToro 3HaYeHVs MakcUmarb-
pexima unn MIK Hom yacToTbl P0O-14)

PC-03 CKOpOCTb CTyNeHu 4 -100.0 % ~ 100.0 % (ot | 0.0 % o
MHOroCTyrneH4aToro 3Ha4YeHua makcumarnb-
pexuma unn MK Hol yacToTbl PO-14)

PC-04 CKopocCTb CTyneHn 5 -100.0 % ~100.0% (ot | 0.0% o
MHOroCTyrneH4aToro 3Ha4YeHunsa Makcumanb-
pexima unn MIK Homn yacToTbl PO-14)

PC-05 CKOpOCTb CTyNeHn 6 -100.0 % ~ 100.0 % (ot | 0.0 % o
MHOrOCTYNeH4aToro 3HaYeHnsa Makcumanb-
pexuma unn MK Hol yacToTbl PO-14)

PC-06 CkopocTb CTyneHn 7 -100.0% ~100.0% (ot | 0.0% o
MHOrOCTYMneH4aToro 3Ha4YeHns Mmakcumarnb-
pexima urn MIK Hom yacToTbl P0O-14)

PC-07 CKOpOCTb CTyrNeHun 8 -100.0 % ~ 100.0 % (ot | 0.0 % o
MHOrOCTYNeH4aToro 3HaYeHnsa Makcumanb-
pexima nn MIK Hol yacToTbl PO-14)

PC-08 CKopoCTb CTyneHn 9 -100.0 % ~ 100.0 % (ot | 0.0 % o
MHOrOCTYNeH4aToro 3HaYeHunsa Mmakcumanb-
pexima nrn MIK Hom yacToTbl P0-14)

PC-09 CkopocTb cTynenu 10 -100.0 % ~ 100.0% (ot | 0.0% a]
MHOrOCTYNeH4aToro 3HaAYeHUs Makcumanb-
pexuma nnn MK Hom yacToTbl P0-14)

PC-10 CKopoCTb CTyneHn 11 -100.0 % ~ 100.0 % (ot | 0.0 % o
MHOrOCTYMNeH4YaToro 3HaYeHNs MakcUmarnb-
pexima nrn MIK HoW yacToTbl PO-14)

PC-11 CKopocTb CTyneHmn 12 -100.0 % ~ 100.0 % (ot | 0.0 % a]
MHOrOCTYNeH4aToro 3Ha4YeHns Makcumanb-
pexuma nnn MK Hom yacToTbl P0O-14)

INSTART®

146




PC-12 CkopocTb cTynenu 13 -100.0 % ~ 100.0 % (ot | 0.0% a]
MHOrOCTYMNeH4YaToro 3HAYEHWsi Makcumarb-
pexuma unu MK HoW YacToTbl PO-14)

PC-14 CkopocTb cTynenu 15 -100.0 % ~ 100.0 % (ot | 0.0% a]
MHOrOCTyMneH4YaToro 3HaYeHWst Makcumanb-
pexuma unn MK HoM YacToTbl PO-14)

PC-15 CKopoCTb CTyneHu 16 -100.0 % ~ 100.0 % (ot | 0.0 % o
MHOrOCTYMeH4YaToro 3HAYEHWsi Makcumarb-
pexuma unn MK HoW YacToTbl PO-14)

MHorocTyneHyaTbii pexum MOXET MCMONb30BaTbCA AN HACTPOWKM Ya-
CTOThl, pasgenbHoro Hanpsbkenust U/f n npouecca MUA. MHoroctyneryatoe
ynpaBneHve npefocTaBnsieT OTHOCUTENbHble BEMWYMHBLI B AMana3oHe OT
- 100,0 % po + 100,0 %. Mexay CTyneHsiMu MOXHO NepekrovaTbCst Npu no-
MOLLM pasfnnYHbIX KOMBMHaUMI LUMdpoBbIX knemm. NogpobHee cv. onvicaHve
rpynnel P6.

DyHKUMO- Ha3BaHue cyHkumnm [nana3oH HacTpou- 3aBoa. Uam.
HanbHbIN Kun 3Hau.
koA
PC-16 Pexum okoHYaHus uukna 0: BbinonHeHne 0 o
MnK OfHOro Lukna paboThbl
1 0CTaHoB

1: BeinonHexve
OfHOro Lmkna paboTbl
1 NPOAOIKEHNe
paboTbl Ha nocnegHen
CKOpPOCTMN

2: HenpepbiBHas
uMKnMyHas pabora

MK moxeT 6bITb NGO UCTOYHMKOM YaCTOThl, INOO NCTOYHMKOM HamnpsKe-
Hus, pasgensHoro U/f. Korga B kayecTBe MCTOYHMKA YacTOTbl UCMONb3yeTcst
npoctov MK, To NonoXuTenbHbIe UMK OTpULUATENbHbIE 3HAYEHWS NapamMeTPoB
ot PC-00 po PC-15 onpegensitoT HanpasreHue aBuxkeHus. Ecnv 3HayeHus
napameTpa oTpuLaTernbHble, 3TO 03Ha4aeT, 4To N4 paboTaeT B o6paTHOM Ha-
npaBneHuu.

DyHKLMO- HassaHue cyHKkUMMN [Onana3oH HacTPoWkK 3aBoa. WUam.
HanbHbINA 3Hau.
Koa
PC-17 Levictaue MJK npu 0~3 0 5]

OTKNKOYEeHUN NnTaHnA
nnu octaHose
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MapameTp onpefenseT, COXpaHAeT N YacTOTHbIN NpeobpasoBaTtenb AaH-
Hble 0 TekyLleM aTane u yactote paboTtbl BcTpoeHHoro MJTK npu:

* ABapuiHOM OTKITHOYEHUN NUTAHUS;

« LlUtaTHOM OCTaHOBKe.

0: Bes 3anomuHaHus

MJK Bcerga 3anyckaeTtcs ¢ Ha4ana nporpammel (1-s1 CTyneHb, Yactota no
YMOMYaHUIO).

1: 3anoMuHaHMe TONbLKO NPU aBapUNHOM OTKIIOYEHUM

Mocne BoccTaHoBneHus nutanus MIK npogomkaeTt paboTy ¢ npepBaHHOro
aTana. lNpu wraTHoM 3anycke — cHpocC K Ha4any nporpammbl.

2: 3anomMuHaHue TOIbKO Npu LUTaTHOW OCTaHOBKEe

Mpu pyuHom 3anycke MNJ1K Bo3o6HOBNSAET paboTy ¢ nocneaHero atana. Mpu
aBapuNHOM OTKITOYEeHUN — cHpoc.

3: NonHoe 3anoMuHaHue

MJ1K coxpaHseT cocTosiHue B Mobom crnyyae (M Npy OTKIMIOYEHUN NUTaHNS,
1 Npn OCTaHOBKE).

DyHKUMO- Ha3BaHue cyHkumnm [Ounana3oH HacTPOMnKu 3aBoa. U3m.
HanbHbIN 3Hau.
Koa
PC-18 Bpewms BbinonHeHnst 0.0 ~6500.0 ¢ (unmn 00cu) | o
ctynenn 1 (MJIK) 4, B 3aBMCMMOCTM OT
3HayeHuns PC-50)
PC-19 BapwuaHT BpemeHu pas- 0~3 0 o
roHa/ 3ameanexust ans
ctynexmn 1 (MJK)
PC-20 Bpewms BbinonHeHnst 0.0 ~6500.0 ¢ (unmn 00cu) | o
ctynexu 2 (MNK) 4, B 3aBUCUMOCTM OT
3HayeHuns PC-50)
PC-21 BapwuaHT BpemeHu pas- 0~3 0 o
roHa/ 3aamepnnexHvs ans
ctynexm 2 (MNK)
PC-22 Bpewms BbinonHeHust 0.0 ~6500.0 ¢ (unmn 00cu) | o
ctynexu 3 (MNK) 4, B 3aBMCUMOCTM OT
3Ha4veHus PC-50)
PC-23 BapwaHT BpemeHu pas- 0~3 0 o
roHa/ 3amepgnexHvs ans
ctynexu 3 (MNK)
PC-24 Bpewmsi BbInonHeHust 0.0 ~6500.0 ¢ (unmn 00cu) | o
ctynexu 4 (MNK) 4, B 3aBMCUMOCTHM OT
3HayeHust PC-50)
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PC-25 BapuaHT BpemeHu pas- 0~3 0 o
roHa/ 3aamegnexHus ans
ctynenu 4 (MNJIK)
PC-26 Bpems BbinonHexHus 0.0 ~ 6500.0 ¢ (unn 00cu) | o
ctynenu 5 (MNJIK) 4, B 3aBMCUMOCTM OT
3HayeHuns PC-50)
PC-27 BapwaHT BpemeHu pas- 0~3 0 o
roHa/ 3aamegneHus ans
ctynexmn 5 (MNK)
PC-28 Bpems BbinonHeHus 0.0 ~ 6500.0 ¢ (unn 00cu) | o
cTyneHu 6 (MNJIK) 4, B 3aBMCUMOCTM OT
3HayeHusi PC-50)
PC-29 BapwaHT BpemeHu pas- 0~3 0 o
roHa/ sameanenus ans
ctynexm 6 (MNK)
PC-30 Bpems BbinonHeHus 0.0 ~ 6500.0 ¢ (unn 00cu) | o
ctynenun 7 (MJIK) 4, B 3aBUCUMOCTHU OT
3HayeHusi PC-50)
PC-31 BapwaHT BpeMeHu pas- 0~3 0 o
roHa/ 3aamepanexHva ans
ctynenun 7 (MIIK)
PC-32 Bpewms BbinonHeHus 0.0 ~6500.0 ¢ (unm 00c) | o
ctynenu 8 (MIIK) 4, B 3aBMCMMOCTM OT
3HayeHusa PC-50)
PC-33 BapwaHT BpemeHu pas- 0~3 0 o
roHa/ 3aamepanexHva ans
ctynenu 8 (MNJIK)
PC-34 Bpems BbinonHeHus 0.0 ~ 6500.0 ¢ (unn 00cH) | o
ctynenun 9 (MNJIK) 4, B 3aBMCHMOCTM OT
3HayeHusa PC-50)
PC-35 BapwuaHT BpemeHu pas- 0~3 0 o
roHa/ 3amenneHus ans
ctynenun 9 (MNJIK)
PC-36 Bpems BbinonHeHus 0.0 ~ 6500.0 ¢ (unn 00cH) | o
ctynenu 10 (MNK) 4, B 3aBMCUMOCTM OT
3HayeHuss PC-50)
PC-37 BapuaHT BpemeHu pas- 0~3 0 o
roHa/ 3aamepgnexHus ans
ctynenun 10 (MNK)
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PC-38 Bpems BbInonHeHus 0.0 ~ 6500.0 ¢ (unn 0.0c (v)
ctynenun 11 (MNK) 4, B 3aBMCUMOCTM OT
3HayeHuns PC-50)
PC-39 BapwuaHT BpemeHu pas- 0~3 0
roHa/ 3aamegneHus ans
ctynenun 11 (MNK)
PC-40 Bpems BbinonHexHus 0.0 ~6500.0 ¢ (unn 0.0c (v)
ctynenu 12 (MNK) 4, B 3aBMCUMOCTM OT
3HayeHns PC-50)
PC-41 BapwaHT BpemeHu pas- 0~3 0
roHa/ 3ameaneHust ans
ctynenun 12 (MNK)
PC-42 Bpewmsi BbInonHeHust 0.0 ~6500.0 c (unmn 0.0c(u)
ctynenu 13 (MNK) 4, B 3aBMCUMOCTM OT
3HayeHusi PC-50)
PC-43 BapwaHT BpemeHu pas- 0~3 0
roHa/ sameanenus ans
ctynenun 13 (MNK)
PC-44 Bpems BbinonHeHus 0.0 ~ 6500.0 ¢ (unn 0.0c (v)
ctynenn 14 (MNK) 4, B 3aBMCMMOCTM OT
3HayeHusa PC-50)
PC-45 BapwaHT BpemeHu pas- 0~3 0
roHa/ 3aamepanexHva ans
ctynenn 14 (MJK)
PC-46 Bpems BbinonHeHus 0.0 ~ 6500.0 ¢ (unn 0.0c (v)
ctynenun 15 (MJK) 4, B 3aBMCMMOCTM OT
3HayeHusa PC-50)
PC-47 BapwuaHT BpemeHu pas- 0~3 0
roHa/ 3amenneHus ans
ctynenun 15 (MNK)
PC-48 Bpems BbinonHeHus 0.0 ~ 6500.0 ¢ (unn 0.0c (v)
ctynenun 16 (MNK) 4, B 3aBMCHMOCTM OT
3HayeHusa PC-50)
PC-49 BapwuaHT BpemeHu pas- 0~3 0
roHa/ 3aamegnexHus ans
ctynenun 16 (MNK)
PC-50 EanHnupbl namepenns 0: cekyHAbl 0
BPEMEH BbIMONHEHNS 1: yachbl
cTyneHen
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DyHKLMO- Hassanue cdyHkunmn Owuana- 3aBog. U3m.
HanbHbIA 30H Ha- 3Hau.
Kon CTpoW-
]
PC-51 BbiGop npuopuTeTa MHOroCcTyneH4aTo 0~1 1 =]
cKoOpoCTU

0: MHorocTyneH4yaTas CKOPOCTb He UMeeT NpuopuTeTa — Y4nTbIBAETCH
TONbKO ecnu Apyrme UcTo4Huky (Hanpumep, Al, PID) HeaKTUBHBI.

1: MHorocTyneH4yaTass CKOPOCTb MUMEEeT NPUOPUTET — MpPU aKTMBaLMK
x0T Obl OAHOrO BXOAA MHOrOCTYNEHYaToW CKOPOCTV WrHOPUpYKTCS Apyrue
WCTOYHVKM 3a4aHNS 4acTOoThbl.

DyHKLMO- HasBaHue cdyHKummn Anana- 3aBoa. Usm.
HanbHbIA 30H Ha- 3Hau.
Koa CTPOMKMN
PC-52 BbiGop BpemeHu pasroHa/aameanenus | 0 ~ 3 0 =]
AN MHOrOCTYNEHYaTol CKOPOCTU

0: Bpemsi pasroHa/samennenus 1
1: Bpems pasroHa/aamenneHust 2
2: Bpems pasroHa/3ameaneHus 3
3: Bpemsi pasroHa/3ameanenus 4

DyHKUMO- HasBaHue cyHkumm OnanasoH | 3aBog. Uam.
HanbHbIN HacTpoWn- 3Hau.
koA K1
PC-53 BbiGop eanHul nsmepexus ans 0~1 0 =]
MHOrocTyneH4atbix ckopocten (PC-
00-PC-15)

OnpepensieT, B Kaknx eAMHULAX 33Aal0TCA 3HAYEHWS YacTOT AN MHOTOCTY-
neHYyaTbIX CKOPOCTEN:

0: OTHOCUTeNbHbIE 3HaYeHUs (% OT MakcumarnbHomn YyactoTtsl PO-14) —
Hanpumep, npu PO-14 = 50 Ny, PC-00 = 50 % — 25 'y,

1: A6contoTHble 3HaYeHus (1) — Hanpumep, PC-00 = 25.00 (25 ).
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®yHKuno- | HassaHue [Onana3oH HacTPOWKKU 3aBog. Uzm.

HanbHbIN OyHKUMMN 3Hau.
koA
PC-55 MctouHuka | O:lMocTosiHHOe 3HayeHue B napame- 0 a]
3agaHus Tpe PC-00
CKOpOCTH 1. Aaroroebii Bxog Al (AlL)

2: AHanorosebli Bxog Al2 (ans moaenew
ot 37 kBT)

3: BbICOKOYACTOTHbIN MMMYMbCHbIN
Bxoa HDI5 (anst mogeneii ot 18.5 kBT)
4: NMNA-ynpasneHune

5: KHonku naHenu ynpaenexus (no-
TEeHUMOMETP) Unu L poBble Knemmbl
«BBepx» nnun «BHuzy (P0-11)

cTynexn 0

Mo3BonsieT ycTaHOBUTb UCTOYHUK 3agaHusi ckopoctuans PC-00 (6a3osas
MHOrOCTyrneH4aTasi CKOpOCTb), obecneuvBasi rMOKOCTb MPWU MNEPEKTHYeHUN
MEXAY pexvMamu yripaBreHus.

Mpynna PD: YnpaBneHue KpyTALMM MOMEHTOM

YnpaBneHne MOMEHTOM JOCTYMHO TONbKO B BEKTOPHOM peXume ynpasrie-
Hus (PO-03 = 2). B aToM pexvme BbIXOOHOW MOMEHT ABWUraTensi perynmpyeTcs
B COOTBETCTBMW C 3aj@HHBIM MOMEHTOM (a He 4acToTown).

[Ina akTBauum ynpasneHUs MOMEHTOM HeobXoaMMO:

* Ycranosutb PD-10 = 1, unu

* HasnaunTb MHorodyHkumoHansHomMy D-Bxoay dpyHKUMo 44 (nepekntove-
HVE CKOPOCTL/MOMEHT).

3anpeT ynpaBneHns MOMEHTOM (Hanpumep, ANs aBapuiHbIX CUTyaLuii)
peanusyetcs Yepes pyHkumto 32 Ha D-Bxofe. MNpu akTMBauum 3ToN yHKLUU
npeobpasoBaTenb NepexoanT B PeXnM ynpaBneHns CKOPOCTbIO.

1. NcToYHMKM 3apaHNsl MOMEHTa:

PD-00: Lindposasi yctaBka momeHTa (B % oT PD-01).
PD-01: MakcumanbHbit MOMeHT (100 % Lwkanbt).
AnanoroBbii Bxog (Al): 100 % curHana = 3HadeHve PD-01.

2. OrpaHuyeHue CKopocTu:

* LlucdpoBas ycraHoBka: PD-03 (npsimoe BpalleHune), PD-04 (o6paTtHoe
BpaLLeHue).

* Yepe3s yacTtoTHble orpaHnyenus: PO-15 (BepxHuw npegen), PO-16 (Hux-
Hui npegen), P0-17 (npegyctaHoBneHHas YacTtoTa).

Mpumep:

¢ PD-01 =50 H-m, PD-00 = 80 % — 3agaHHbIin MOMeHT = 40 H-m.

* PD-03 = 30 'y — ABuratenb He NPeBbLICUT 3Ty CKOPOCTb AaXe npu n3bbl-
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TOYHOM MOMEHTE.

3. HanpaBneHue MmomeHTa
HanpaBneHve MoMeHTa 3aBUCUT OT:

1. KomaHabl BpalleHus (Bnepea/peBepc).
2. 3Haka 3a4aHHOro MOMEHTa.

Tabnuua 6.12 — OnpeaeneHne HanpaeneHnss MOMeHTa

Komanpa 3HayeHne MOMeHTa HanpaBneHne momeHTa
Bnepen >0 Mpsimoe
Bnepen <0 Ob6patHoe
Hasapg >0 Mpsamoe
Haszag <0 Ob6patHoe

4. NepekntoyeHne Mexay CKOPOCTHbIM U MOMEHTHBIM peXumamm

Ecnu D-Bxogy HasHayeHa yHKuust 44, To:

AKTMBHOE COCTOsIHMe BXOAa: pexum onpegenserca nHeepcuen PD-10
(ecnn PD-10 = 1 — ckopocCTb, 1 HaobopoT).

HeakTMBHOe cocTosiHMe: pexum cooTBeTCcTBYeT 3HayeHuto PD-10.

Mpumep: PD-10 = 1 (ynpaBneHue no MomeHTy), DI-44 = 1 — nepekntoye-
HWe B CKOPOCTHOW PEXMUM.

DyHKUMO- HasBaHue [Onana3oH HacTPOWKMK 3aBog. Uzm.
HanbHbIA OyHKUMM 3Hau.
Ko
PD-00 McTtounuk 3aga- | O: Lucbposon curHan B napame- | O ]

HIS OMOPHOTO Tpe PD-01

curHana B pexw-
Me ynpaBneHus
o MOMeHTY

1: AHanorosbi Bxog Al (Al2)
2: AHanoroseli Bxog Al2 (ans
mogzenen ot 37 kBT)

3: lMpoTokon cBA3n

ModBUS RTU

4: BbICOKOYaCTOTHBIN
nMnynbCHbIv Bxoa HDIS (ans
mopenen ot 18.5 kBT)

[ns 3agaHusa OMNOPHOro curHana KpyTALwero MoOMeHTa eCTb HeCKOJTbKO Cno-

coboB.
®DyHKUMO- HasBaHue [Anana3oH HacTPOMKMu 3aBog. U3m.
HanbHbIA OyHKUMM 3Hau.
koA
PD-01 Lindposon -200.0 % ~ 200.0 % 150 % o
OMOPHbIV cUrHan
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KpyTSLwmin MOMeHT 3agaeTcs OTHOCUTENbHbIM 3HaveHneM, 100 % cooTBeT-
CTBYET HOMUHANbHOMY KpyTALeMy MoMeHTy M4.

DyHKUMO- HasBaHue chyHKkuMn [Ounana3oH HacTpouku | 3aBop. Uam.
HanbHbIA 3Hau.
Koa
PD-03 MpepenbHasi yactotaana | 0.00 'y ~ PO-14 50.00ly | o

npsAMOoro BpatleHusa
B pexunme ynpasfieHns rno
MOMEHTY

PD-04 MpenenbHas yactotaana | 0,00 My ~ PO-14 50.00ly | o
obpaTHOro BpalleHust B
pexvme ynpasreHusi no
MOMEHTY

Mcnonb3ayeTcs Ans orpaHWYeHusi CKOPOCTU B peXUMe YnpaBrieHust Kpy-
TALWMM MOMEHTOM. ECnv KpyTALMIA MOMEHT Harpy3ku MeHbLUe BbIXOAHOrO
KPYTSILLEro MOMEHTa 3MEKTPOABUraTensl, CKOPOCTb driekTpoaBuratens éyaert
npoaomkaTb pacTu; YTobbl NPefoTBPaTUTL aBapuK, HYXXHO OrPaHUYUTL MaKcu-
MarnbHYH CKOPOCTb 3NIeKTpoABMraTens.

®DyHKLMO- HasBaHue dyHKUMMN Avana3oH HacTpon- 3aBoga. U3m.
HanbHbIN (] 3Hau.
Koa
PD-06 Bpewmsi ovnbTpaumm 0.00c~10.00 ¢ 0.00c o
KOMaHApb! ynpaBneHus no
MOMEHTY

lMapameTp onpefensieT CTeneHb CriaxvBaHWs curHara 3afaHvst MOMeHTa s

- YMeHbLUEHWsi pe3knux M3MeHeHUn MOMEHTa (PbIBKOB) Npu ckaukoobpas-
HOM M3MEHeHWN BXOAHOIO CUrHana.

- MoBbiLWeHVsi NNaBHOCTU PaBoTbl CUCTEMbI (OCOBEHHO KPUTUYHO ANs npe-
LM3VOHHBIX MEXaHW3MOB).

Yem Gonblue 3HaveHue PD-06, Tem nnaBHee U3MEHEHWE MOMEHTA, HO
MeZJIeHHee peakuysi Ha N3MEHeHVEe BXOAHOIO CUrHasna.

DyHKUMO- HasBaHue chyHkumMm [nana3oH HacTpoWn- 3aBoa. U3m.
HanbHbIA K 3Hau.
Kon
PD-07 Bpewmsi pa3roHa B pexxume | 0.00 c~ 1000.00 ¢ 10.00 ¢ o
ynpaBneHus No MOMEHTY
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PD-08 Bpewms 3amegnenus B 0.00 c~1000.00c 10.00c o
pexume ynpasneHusi no
MOMEHTY

B pexume ynpaBneHus nNo MOMEHTY KPYTSALLMIA MOMEHT anekTpoasurate-
NS U MOMEHT Harpy3ku onpefensitoT CKOPOCTb JMNEeKTPoABUraTensi U CKOpoCTb
N3MEHEHUs1 Harpysku, NoaToMy CKOPOCTb AMeKTpoABuratenss MoxeT ObICTpo
MEHSTLCS, YTO MPUBOAMT K CIIMLLKOM 6OMbLUMM KOnebaHWsiM CUCTEMbI, MeXaHw-
Yeckum BMBpaumamM 1 T. 4. [Ana cHwKeHns konebaHuii MOXHO OTperynmpoBaTb
6onee nnaBHOE HapacTaHWe CKOPOCTW 3MeKTpoABWraTensi, yBENUYMB Bpems
pasroHa v 3ameasnieHus.

OpHako B pexume yrnpasrneHust N0 MOMEHTY BpeMsi 3aMefneHns Heobxo-
anmMo yctaHosuTb Ha 0,00 c, koraa TpebyeTcs BbICTpbIN OTKINMK MOMeHTa. Ha-
npvmep, ANa ABYX nekTpoasuraTenen, nepeMeLLatoLLmx OgHy 1 Ty Xe Harpys-
Ky, ycTaHoBuUTb Ans MY BegyLuero anekTpoaBuratenst — pexuM yrnpasreHus no
cKopocTu, Ans BegomMoro MY pexum ynpaeneHusi no MoOMeHTy. [Npun nameHeHnm
KpYyTSILLLEro MOMEHTa BEAyLLEro 3NeKTpoABUraTens KpyTsLWMA MOMEHT Beao-
MOro aneKkTpoaBuraTenst AOMKeH CUHXPOHHO NOACTpPanBaThCs K BeayLlemy. B
3TOM Cry4ae HY>XHO YCTaHOBUTb Bpems pasroHa u 3ameanexus 0,00 c.

DyHKUMO- HasBaHue [Anana3oH HacTPOMKMu 3aBoa. Uam.
HanbHbIA OyHKUMM 3Hau.
Koa
PD-10 Bbi6op pexuma 0: ynpaBneHve no ckopocTn 0 []
ynpaBneHns no 1: ynpaBneHue no MOMeHTY
ckopocTu/no
MOMEHTY

[nsa BeiGopa pexuma ynpaeneHus MY ecTb ABa BapuaHTa: ynpasrneHue no
CKOPOCTM UKW ynpaBrieHne No MOMEHTY.

F'pynna PE: NapameTpbl kpuBown Al

MapameTpbl rpynnbl PE NO3BOMSOT HACTPOUTL HENHENHY 3aBUCUMOCTb
MexXay BXOAHbIM aHarioroBbIM CUrHanoM (HampsikEHWE/TOK) U ero U poBbIM
npeacTasneHnemM B cucteme. [JoCTyrHbl 2 He3aBucKUMble kpuBble (Curve 1 u
Curve 2), kaxxgas ¢ TPeMS NIMHENHbIMY CErMeHTaMMU.

®DyHKUMO- HasBaHue chyHKkumMm [Ouana3oH HacTpoi- | 3aBoa. Usm.
HanbHbIN ] 3Hau.
Koa
Ans kpuBomn 1.
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PE-00 MuHUMansbHoe BxogHoe -10.00 B ~ PE-02 0.00B
HanpsbkeHve

PE-01 3HayeHue, COOTBETCTBYIO- -100.0 % ~ 100.0 % 0.0 %
wee PE-00

PE-02 HanpspkeHune 1-1 Touku PE-00 ~ PE-04 3.00B
nsnoma

PE-03 3HaueHwe B 1-i Touke -100.0 % ~ 100.0 % 30.0%
nsnoma

PE-04 HanpspkeHne 2-1 Touku PE-02 ~ PE-06 6.00B
nsnoma

PE-05 3HayeHwue B 2-11 Touke -100.0 % ~ 100.0 % 60.0 %
nanoma

PE-06 MakcumanbsHoe BxogHoe PE-04 ~10.00B 10.00B
HanpsbxeHne

PE-07 3HauyeHue, COOTBETCTBYHO- -100.0 % ~ 100.0 % 100.0 %
wee PE-06

AnsA kpuBown 2:

PE-08 MuHmMansHoe BXoaHoe -10.00 B ~ PE-10 0.00B
HanpsbxeHne

PE-09 3HayeHue, COOTBETCTBYIO- -100.0 % ~ 100.0 % 0.0%
wee PE-08

PE-10 Hanpspkenne 1-1 Touku PE-08 ~ PE-12 3.00B
nsrnoma

PE-11 3HayeHue B 1-11 Touke -100.0 % ~ 100.0 % 30.0%
nsrioma

PE-12 HanpspkeHue 2-1 Touku PE-10 ~ PE-14 6.00B
nanoma

PE-13 3HayeHue B 2-11 Touke -100.0 % ~ 100.0 % 60.0 %
nsrioma

PE-14 MakcumanbHoe BxoaHoe PE-12 ~10.00 B 10.00B
HanpsbkeHne

PE-15 3HayeHune, COOTBETCTBYHO- -100.0 % ~ 100.0 % 100.0 %
wee PE-14

[nsa TokoBoro Bxoaa (4-20 mA): 1 MA = 0.5 B.
lNpw BbIXOAE 3a AnanasoH UCMONb3YeTCsA rPaHNYHOE 3HaYeHMe.

INSTART®

156




DyHKLMO- Hassanue cdyHkunmn Ounana3oH Ha- 3a- U3m.
HanbHbLIN CTPOWKKU BoA.
Kon 3Hau.

PE-24 LleHTp 30HbI HevyBcTBUTENBHO- | -100.0 % ~100.0% | 0.0% | o
CTu (Touka cpukcaumm)

PE-25 LLInpuHa 30HbI HEYYBCTBUTENb- 0.0 % ~ 100.0 % 05% | o
HOCTU

MapameTpbl peanuaytoT nogaeneHve konebaHuii aHanoroBoro curHana Ha
Bxofe Al, bukcupysi 3HaueHue B 3ajaHHOIN 30He AN yCTpaHeHUst konebaHui.

Hanpvmep, ecnu ycTaHOBUTb 3HAYEHUS:
PE-24 =50.0 % (1eHTp 30HblI),

PE-25=1.0% (wupuHa 30Hbl),

Torga 3oHa dukcaumm: 49.5 % ~ 50.5 %.

JTioboe 3HaveHne B 3TOM anana3oHe byaeT 3ameHeHo Ha 50.0 %.

Ipynna B6: NMapameTpbl pexxuma cHa

®DyHKLMO- HasBaHue dyHKUMMN [Avana3oH HacTpPoWku 3a- Usm.
HanbHbIA BOQO.
Koa 3Hau.
B6-00 BriGop pexuma cHa 0~3 0 u]

0: OTkntoyeH

DyHKUMSA rMbepHaLnn HeakTUBHa.

1: YnpaBneHue 4epe3s umcpoBomn Bxoq

AkTVBauus/geakTMBaumsa Yepe3 MHOroyHKUMOHanbHbIi D-TepMuHan
(pyHKUMA 53 HasHavaeTCca OTAENBHO).

2: Mo NNO-ycTaBKke n obpaTHOM CBA3MN

'mbepHaums npu Mmanom otknoHeHuu N (Hanpumep, Ans cuctem noa-
OepXaHusa OaBreHus).

3: Mo pabouen yacToTe

[Mepexon B pexxum Npu CHUKEHUN YacToTbl HUXe B6-01.

DyHKLMO- HassaHue cyHKunmn Avana3soH 3aBoa. Uam.
HanbHbINA HaCTPOWKM 3Hau.
Koa

B6-01 YactoTta nepexopa B pexxvm cHa | 0.00 Ny ~ PO-14 | 0.00 'y [u}
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Mpun B6-00 = 3: npeobpasoBaTtenb NEPEXOAUT B PEXXMM CHA, ECINN BbIXO4-
Has YacToTa < B6-01.

DyHKLMO- HasBanue cdyHKummn [Onana3soH Ha- 3aBoa. | Usm.
HanbHbIN CTPOWKMU 3Hau.
koA
B6-02 3agepKka Npu nepexope B 0.0 ¢ ~3600.0 ¢ 20.0c o
pexum cHa

Bpewms oxvaanus nepes nepexofomM B pEXUM Nocre BbINOMHEHNUS YCNOBUIA
(MckntovaeT NoxHble cpabaTbiBaHys).

DyHKUMO- Hassanue cdyHkunmn Ownana3oH Ha- 3aBog. Uzm.
HanbHbIA CTPOMNKH 3Hau.
Koa
B6-03 I'ucTepesnc NpobyxaeHus 0.0 % ~ 100.0 % 10.0% u]

Mpwn B6-00 = 2 (NMA):
MpobyxaeHre Npu OTKIOHEHUM ycTaBKu/obpaTHoN cBa3m > B6-03.

Mpn B6-00 = 3 (yacToTa):
MpobyxaeHne npy NpeBbILLEHNN YAaCTOTOW 3HAYEHMS:
YacToTa npobyxaeHns = B6-01 + B6-03 (B 'u).

DyHKUMO- Hassanue cdyHkumn [Onana3oH Ha- 3aBsoa. W3m.
HanbHbIN CTPOMNKH 3Hau.
Kop
B6-04 3apepxka npy npobyxaeHun | 0.0 ¢ ~ 3600.0 ¢ 0.5c u]

3aluuTa OT YacTbIX MEPEKITOYEHUIA PEXMMOB NpyY KoNeGaHWsIX Harpyski.

DyHKUMO- Hassanue dyHkunn [Ounana3oH Ha- 3aBog. Uzm.
HanbHbIN CTPOWKMU 3Hau.
koA

B6-05 MponormxeHne paboTbl B 0: M A-peryns- 0 =]
pexume cHa TOp NpofosKaeT
paboTy (noaaepxu-
BaeT MUHUManbHoe
ynpasneHue)

1: dukcupoBaHHast
YacToTa (B6-01)
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Mpynna UO: MoHuTOpUHr co6bituin MY

DyHK- HasBa- [nana3oH HacCTPOWKMU 3a- Uam.
umo- Hue BOA.
Hanb- OyHKUMM 3Hau.
HbI Kof
U0-00 Mocnean- 00 Het owwnbok - .
Hee Err01 MNeperpyaka cunosoro moayns M4y
3adukeu- Err04 lNMeperpyska no TOKy Npu pa3roHe
poBaHHoe Err05 Meperpyska no Toky
npv 3aMeaneHnm
cobermne Err06 Neperpyaka no Toky
Ha NOCTOSIHHOMN CKOPOCTU
U001 | Mpeano- | ¢ nq TMepeHanpskeHe Npu pasroHe ) ¢
cnennee Err09 MNepeHanpsixeHne npy 3ameaneHum
3adMKeh- | Err10 MepeHanpsikeHne
pOBaHHOE | Ha NOCTOSIHHOWM CKOPOCTU
cobbiTne Errl12 MNoHwxeHHoe HanpsbkeHue Ha 3MT
Err13 Meperpyska M4
U0-02 MNepsoe Errl4 Meperpyska 3/ - °
neTopoe | Err15 Meperpes M4
coBbITHe Errl7 Owwnbka nsmepeHns Toka
& ncTopIM Err20 K3 Ha 3emnio
Err23 O6pbiB cha3bl Ha BXxoae
Err24 O6pbIB hasbl Ha BbIxode
Err25 Ownbka EEPROM
Err27 Owwn6ka Modbus RTU
Err28 BHelLHsA HemcnpaBHOCTb
Err29 lNpeBblLieHne OTKNOHEHWS CKOPOCTU
Err30 Monb3oBaTenbsckas owmnbka 1
Err31 MNonb3oBaTenbckas owwmnbka 2
Err32 Moteps MNO-o6paTHoM cBA3M
Err33 OrpaHuyeHue Toka
Err34 XonocToi xof
Err35 MponagaHue nutaHus
Err37 Owunbka coxpaHeHusi napameTpoB
Err39 JocturHyto Bpems
HenpepbIBHOW paboTbl
Err40 [JoCcTUrHYTO CyMMapHOe BpeMsi paGoTbl
Err46 MoTepsi cBA3M B master-slave
pexume
ﬂaHHble nocnegHero 3a(bMKCI/IpOBaHHOFO coObITNA:
DyHKUMO- HasBaHue cyHkumnm En. Uzm.
HanbHbIN KOA nu3m.
Uo0-03 YacroTa npv nocrnegHem cobbiTum 0.01 Ty
Uo-04 Tok npu nocrneaHem cobbiTumn 0.01A
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U0-05 Hanpsixenne winHbl DC 0.1B .

U0-06 CocTosiHWe BXOOHbIX TEPMUHANOB — °

U0-07 CocTosiHMe BbIXOAHbIX TEPMUHANoB — .

U0-08 Cratyc N4 npu nocnegHem cobbiTun —_ °

U0-09 Bpewmsi paboTbl 40 cOBbITUS (C MOMEHTa MUH .
BKITIOYEHMS)

Uo-10 Bpewmsi paboTbl 40 cOBbITUS (C MOMEHTa nycka) | MuH .

[aHHble npeanocnenHero 3atpUKCUMpPOBaAHHOIO co0bITUsA:

DyHKLMO- HasBaHue dyHKUMMN En. U3m.
HanbHbIN KoA, n3mM.
U0-13 YacToTa npv npeanocnenHem cobbitum 001y | e
uUo0-14 Tok npu nNpeanocneaHemM cobbiTum 0.01A °
U0-15 HanpsixeHwve winHe DC 0.1B .
U0-16 CocCTosiHMe BXOAHbIX TEPMUHAIIOB — °
u0-17 CocTosiHWe BbIXOAHbIX TEPMUHANOB —_ °
U0-18 Crartyc N4 npu npeanocneaHem cobbiTum — °
U0-19 Bpewmsi paboThl 40 cO6bITUS (C MOMEHTa MWH .
BKITOYEHMS)
U0-20 Bpems paboTbl 40 cOBLITWS (C MOMEHTa nycka) | MUH .
[aHHble NnepBbIX ABYX COOLITUIA B UCTOPUN:
DyHKUMO- HasBanue dyHkunn En. U3m.
HanbHbIN Kog, n3m.
U0-23 YacrtoTa npu nepBoM/BTOPOM COObITUM 001y | e
U0-24 Tok npu NepBoM/BTOPOM COBbITUN 0.01A .
Uo-25 HanpsbkeHue wiuHbl DC 0.1B .
U0-26 CocTosiHVe BXOOHbIX TEPMUHANOB — .
uo0-27 CocTosiHVe BbIXOAHbIX TEPMUHANOB —_ °
U0-18 Crartyc N4 npu nepsoM/BTOPOM COBbLITUN — .
U0-29 Bpewmsi paboTbl 40 cOBbITUS (C MOMEHTa MWH .
BKITIOYEHMS)
U0-30 Bpewmsi paboTbl 40 coBbITMS (C MOMEHTa nycka) | MWH .
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Mpynna Ul: MNapameTpbl MOHUTOPUHIa

[aHHasa rpynna napameTpoB MO3BOMSIET OTCMEXWBaThb KroyeBble pabo-
yne xapakTepucTukv npeobpasoBaTens B peanbHOM BpEMEHU Yepes naHernb
ynpaBneHns unv no npoTtokony ceasu (agpec Modbus: 0x71xx).

DyHKLUMNO- Hassanue cdyHkunmn EA. uam. U3m.
HanbHbIN KoA,
U1-00 Pabouasi yactota 0.01 Ty °
U1-01 3apaHHas yactoTa 0.01Ty °
U1-02 HanpsixeHwve winHe DC 0.1B .
U1-03 BbixoaHoe HanpspkeHvie 1B .
U1-04 BbixoaHon Tok 0.1A °
U1-05 BbIxogHasi MOLLHOCTb 0.1 kBT .
U1-06 Cratyc DI-BxoaoB HEX °
U1-07 Crartyc DO-BbIx0o40B HEX .

[ns cocTosiHuiA LMpoBbIX BXOOOB:

But00 — D1
Bbut01 - D2
Bbut02 — D3
Bbut03 — D4

[ns coCcTOsAHMI LMAPOBbIX BLIXOO0B:

But00 — pene T
But01 — peseps

Bnt02 - Y1
DyHKUMO- HasBanue cdyHkunn En. usm. Uzm.
HanbHbIA KoL,
U1-08 HanpsbkeHue nocne koppekuum Al B .
U1-10 Ycraeka MM, sHaveHne yctasku NI (B % .
npoueHTax) * PA-05
Ul-11 O6partHasi csi3b N[, 3HaueHne obpat- % .
Howi csi3u ML (B npoueHTax) * PA-05
U1-12 3HayeHue cyeTymnka - °
U1-13 3HayeHne anuHbl - °
Ul-14 CkopocTtb 31, 06/MuH 06/MUH °
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U1-15 Oran MNK, TekyLmii cerMeHT Npu MHOro- -
CKOpOCTHOI paboTe

Ul-16 YacToTta Bblcoko4acToTHoro Bxoga HDIS My

u1-17 CkopocTb 0bpaTHOM cBS3W, hakTuyeckas y
pabouas yactota 3

U1-18 OcraBLueecs Bpems Taimepa P7-38 MWH

U1-19 HanpspkeHue Al o koppekuum B

uU1l-21 Peseps -

U1-22 OT0obpaxxeHne CKOpoCTU Harpy3ku (ycra- -
HOBIEHHas CKOPOCTb MPU OCTAHOBKE),
cm. P7-31

U1-23 Bpems BkntoYeHUst nutaHuns MWH

ul-24 Bpewmsi paboTbl TEKYLLErO pexuma MWH

U1-25 Pe3seps -

U1-26 YacToTa HaCcTpOnkn cBsian %

uU1-27 OcHoBHas YactoTa oTobpaxeHust y

U1-28 BcrnomoraTenbHasi Yactota oToGpaxeHus My

U1-29 Llenesoit kpyTALLMIA MOMEHT, NPUHUMAaET- %
cs1 3a 100 % HoMUHAnNbLHOro MoMeHTa [

U1-30 BbIxoAHOM KpYTALLMIA MOMEHT, NPUHUMA- %
eTcsi 3a 100 % HOMWMHaNbLHOro MOMeHTa
jen

U1-31 BbIXOAHOW KPYTALLMIA MOMEHT NPV HOMU- %
HanbHoMm Toke MY

U1-32 BepxHuii npeen KpyTsLLEero MOMeHTa, %
paBHbI HOMUHaNbHOMY Toky MY

U1-33 LleneBoe HanpsixeHwe pexuma VF B
pasgeneHus

Ul-34 BbixogHoe HanpsikeHue pexuma VF B
pasgeneHus

U1-36 Pe3seps -

U1-37 LleneBoe HanpsixeHne AO -

U1-38 Peseps B
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U1-39

Crartyc paboTtbl MN4:
0: OcTtaHoB

1: Bnepen

2: Hasapg

3: Owmbka

U1-40

Owwnbka no Toky
ny

U1-41

Ocranocb BpemMeHun
areHTa

U1-42

Tok BxogsiLemn
TNIVHUK
nepeMeHHoro Toka

U1-43

Bpewms TekyLien
dasbl MNNK

u1-47

CymmapHas
HapaboTka B Yacax
(cymmap- Hoe
Bpemsi paboTbl =
U1-47 + U1-48)

U1-48

CymmapHas
HapaboTka B
MUHYTax (Cym-
MapHoe Bpemst
paboTbl = U1-47 +
U1-48)

MWH
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MnaBa 7. YnpaBrneHue No KOMMYyHUKaLMOHHOMY NPOTOKONY
Modbus RTU

MpeobpaszoBatenu YactoTbl cepum NCI nogaepxuBatoT cCTaHAAPTHLIN Npo-
Tokon cBsian Modbus RTU. C nomoupto koHTponnepa unu MK MoxHo ynpas-
NSATb YCTPOMCTBOM, @ Takke W BbINOMHATb MOHUTOPUHT napameTpoB. Npexae,
4YeM ncnonb3oBaThk coeanHeHre no npoTtokony Modbus RTU, o3HakombTech CO
cnepyoLen nHdopmaumen o 6esonacHoOCTH.

Korga ynpaBneHue ycTpoWCTBOM MNaBHOMO rMycka npov3BOAMTCS OWUCTaH-
LMOHHO, ybeauTech, 4To Bbl cobrnitogaete TexHuky 6esonacHocTn. Obasatens-
HO coobLLMTe nepcoHany, UMeloLWeMy AOCTYN K YyCTPOWCTBY MaBHOMO Mycka,
4YTO OHO MOXET ObITb 3anyLLeHO B 000N MOMEHT.

B paHHol rnaBe Bce 3Ha4YeHusi ¢ MHAEKCOM «h» nokasblBatoT, YTO
== | [aHHOe 3HayeHWe YyKa3aHo B LUecTHaguaTepuyHoW cucTeme
== | cuncnenus (hex). Ecnn nHgekca HeT, 3HaYWT, 3HAYEHVEe yka3aHo B

AECATUYHON cucTeme cumcnenns (dec).

Cepua NCI umeet aBa ceTeBbix pexuma: pexum Master/Slave n pexum
Master/Slaves

NAK

RS232

RS485

RS485

PucyHok 7.1 - Cemesoli pexxum Master/Slave
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PucyHok 7.2 — Cemesol pexxum Master/Slaves

HacTpoiikn napameTpoB CBS3N BLINOMHAETCA B (hyHKLIMOHABHOW rpynne P8.

7.1. CTpykTypa coobLieHus

MpoTtokon ModBUS BkntoyaeT Aasa Buaa pexuma nepegadm (pexvm RTU
n ASCIl), NCI nogaepxusaeT Tonbko pexum RTU, cooTBeTCTBYIOWMNE AAHHbIE
cnepyoLme:

GalTbl: 1 cTapToBbIA GUT, 8 GBUTOB AAHHBIX, KOHTPOMbHbINA BUT Y KOHEYHbIN
6uT. MpKn HanNM4YKM NpoBepPOYHOro 6uta 1 GVUT NPOBEPKN HETHOCTU/HEYETHOCTU U
1 KOHeuHbIn 6uT. Korga 6ut 4eTHOCTM OTCYTCTBYET, UMEETCS 2 KOHEYHbIX BuTa.

CTAPTOBbIN BUT MPOBEPOYHbLIN KOHEYHbIN
BUT BUT BUT

O|l|2|3|4|5|6|7

B pexxume RTU cooblleHne Bcerga MMeeT MHTepBarn BpeMeHU nepegayu
He MeHee 3,5 BarToB B Hayane. CTpykTypa coobLyeHuii (3anpoc/oTBeT) nepe-
[aeTcs B criegytoLeM nopsiake: aapec MallvHbl, Kog KOMaHAbl onepauuu, AaH-
Hble 1 KoHTponbHoe croBo CRC. MNepeaaya kaxgoro 6anTa ocyLecTBNsSeTcs B
LecTHaguaTepryHom dopmate. PopmaTt AaHHBIX CNEYHOLLMIA:

®dopmart nepegaym aaHHbIX Modbus RTU

< >
< >

CTapT-6uT Anpec Perunctp [aHHble HPSBR%’KE Cron-6ur

1. ina onpepeneHns Havana coobLleHnst MCrnonb3yeTcs nay3sa NpoaoIHKu-
TenbHOCTbo He MeHee 3,5 cumBonoB (14 6uT).

2. Ecnu nay3sa npv nepefave coobueHusi 6onee vyem 1,5 cumsona (6 6uT),
TO Al@HHOE COOBLLEHNE CYNTAETCSA OLUNBOYUHBIM.

165 instart-info.ru



Tabnuua 7.1 — CtaHgapTHas CTpykTypa coobueHmns RTU:

START T1-T2-T3-T4 (Bpems nepefayum 3,5 Ganra)

SLAVE ADDR Agnpec ceasun: 1 ~ 247

CMD 03H: YyTeHve NnapameTpOB NOAYMHEHHOTO YCTPOWCTBA;
06H: 3anucb NnapameTpoB NOAYMHEHHOTO YCTPONCTBA

DATA (N-1) [HaHHble: rpynna napameTpa, Homep napameTpa,

DATA (N-2) 3HayeHune napameTpa

DATAO

CRC CHK crapLuero [MpoBepka 3HaveHns: CRC

paspsga

CRC CHK mnagwero

paspsga

END T1-T2-T3-T4 (Bpems nepepauu 3,5 6anT)

3. MNpoBepka AaHHbIX CRC rcnonb3yeTcs Ansi NpoBepky 6GanToB COOBLLEHNS.
Mpumep 4yTeHns napameTpa P0O-03 (BekTopHOe ynpaBneHue):

3anpoc: [01][03][F0][03][00][02][07][0B]

OtgerT: [01][03][04][00][00][00][00][FA][33],

Ine: FO 03 — agpec P0-03

00 02 — KONM4ECTBO YNTaEeMbIX NapamMeTpoB (2)

00 00 — 3HayeHune PO-03 (BEKTOpHbIV pexunm)

7.2. OnpepeneHue agpeca nepegayu AaHHbIX

ALpec pervctpa cocTaBnsieTcss Ha OCHOBE HOMepa rpynrbl v HoMepa na-
pamertpa:

Tabnuua 7.2 — Agpeca nepeaayv faHHbIX

I'pynna napameTpoB KoMmyHuKaumoHbI 3anucb B RAM
appec
PO-PE 0xFO00-OxPEPF 0x0000—0X0EPF
AO-AF 0xAO00—O0XAPFF 0x4000-0x4PFF
BO-BF 0xB000-0xBPPF 0x5000—-0x5PPF
CO-CF 0xC000-0xCPPF 0x6000—-0x6PPF
uo-u1 0x70xx—0x71xx -
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Mpumepbl:
P0-03 = 0xF003
U1-00 = 0x7100

Mockonbky EEPROM w4acto nepesanvcbiBaeTcs, 9TO COKpaliaeT CpoK
cnyx6bl EEPROM; anst HeKoTopbIX NapamMeTpoB eCTb BO3MOXHOCTb 3anuchbl-
BaTb 3Ha4YeHWs B orepaTuBHyto namsaTb RAM. K 310l oyHKLMM MOXHO nonacTtb
TOMbKO MyTeM M3MEHEHWs CTapLiero paspsifa COOTBETCTBYIOLLErO KOLAOBOroO
apgpeca c F Ha 0 (ansa rpynn P), c AHa 4 (gnsa rpynn A), c BHa 5u c C Ha 6 (cm.
Tabnuuy 7.2).

Ipynna U — TonbKo Ansi YTeHnss HekoTopble napameTpbl Heslb3si
M3MeHsITb npu padoTatowwem MY, Mpu M3MeHeHnn napameTpos koga

= | yHKuMM cregyeT Tawkke yuuTbiBaTb AMANA30H  HACTPOWKU
napameTpoB, eANHULIbI U3MepeHus.
7.3 Tabnuubl perncTpoB CBA3N
Tabnuua 7.3 — MNapameTpbl MOHUTOPUHIa
Appec MapameTp EAavHuUbI DocTtyn OnucaHue
(HEX) n3mepeHus
0x1000* | YcraBka no cesisan | 0.01 % YUreHwne/3a- -10000...10000
ncb (-100.00 %...
100.00 %)
0x9000 | Yacrora ycTaBku 0.01Ty YreHne/3a- 0u...P0-14 (makc.
no cBsA3N n1cb yacrora)
0x1001 | 3apaHHas 0.01Ty Tonbko yTeHue | Llenesas yactota
YacTtoTa ynpaBneHus
0x1002 | Pabouas yactora | 0.01 Iy Tonbko uteHne | dakTuyeckasi BbIXoA-
Hasi yacToTa
0x1003 | HanpsbkeHue 0.1B Tonbko uTeHve | HanpsikeHue Ha
wuHbl DC KOHAeHcaTopax
0x1004 | BbixogHoe 0.1B Tonbko yTeHne | HanpsikeHue Ha
HanpsbkeHne knemmax U/NV/W
0x1005 | BbIxogHow TOk 0.1A Tonbko YTeHne | Tok aeuratens
0x1006 | BbixogHas moL- 0.1 kBT Tonbko uteHue | MNoTpebnsemas
HOCTb MOLLHOCTb
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0x1007 | Cratyc DI —_ Tonbko uTeHne | buToBas macka
BXOJ0B (D1-D4)
0x1008 | Cratyc DO — Tonbko uTeHve | buToBas macka
BbIXOA,0B (Pene T, Y1)
0x1009 | PID ycTaBka — Tonbko YTeHne | 3agaHHoe 3HaveHune
PID
0x100A | PID obpatHas — Tonbko uTeHne | Tekylliee 3HayeHne
CBA3b obpaTHoW cBA3n
0x100B | HanpspkeHue Al 0.01B Tonbko uTeHve | Mocne kanMbpoBku
0x100D | HanpsbkeHne AO | 0.01B Tonbko uTeHne | Tekyllee 3HavyeHne
aHarnorosoro Bbixoaa
0x100E | TekyLmii atan — TonbKo YTeHne | AKTUBHbIN war
MK MHOrOCTYNeH4aToro
pexuma
0x100F | CkopocTb ABU- 06/MWH Tonbko uTeHne | PacyeTHble 06opoThbI
ratens
0x1010 | Cuyetymk umnynb- | — Tonbko YTeHne | 3HaueHue cyeTymnka
coB
0x1012 | CkopocTb no 0.1Tu Tonbko YTeHune | dakTuyeckasi 4acto-
obpaTHoli cBsi3n Ta c garyvka
0x1013 | OcraBlueecs 0.1 muH Tonbko YTeHve | [Ans TakiMepHbIX
Bpems paboTbl DYHKUMI
0x1014 | HanpspkeHue Al 0.001 B TonbKo YTeHne | 3HayeHue [0 kanu-
(no kannGpoBku) 6GpoBKM
0x1016 | JluHenHas cko- 1 M/MyH Tonbko uteHne | [ns kOHBeWepHbIX
pocTb cuctem
0x1017 | CkopocCTb Ha- Monb3oBa- Tonbko YTeHve | HacTtpauBaetcsiB
rpy3ku Tenbckue P7-31
0x1018 | Bpewms cBkove- | 1 MuH Tonbko uteHve | Obwas HapaboTka
HUA NUTaHUA
0x1019 | Bpems Tekywero | 0.1 MuH Tonbko uteHne | C MomeHTa nycka
ceaHca paboTbl
0x101A | YacrotaBxogHbix | 1Ty Tonbko uTeHne | AnbTepHaTMBHbIN
MMMYnbCoB BapuaHT U1-16
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0x101B | OcHoBHasiyacto- | 0.01 Iy Tonbko YTeHune | [Ons CnoXxHbIX
Ta (A) pexvmoB
0x101C | Bcnomoratenb- 0.01 Ty Tonbko uteHne | [ns cnoXHbIX
Has vacrtoTa (B) pexmmoB
0x101D | Lieneson momeHT | 0.1 % Tonbko uteHne | 100 % = Homm-
HarnbHbIN MOMEHT
nsuratens
0x101E | BbixogHon 0.1% Tonbko utenne | 100% = HoMu-
MOMEHT HamnbHbI MOMEHT
asuratens
0x101F | BbixogHow 0.1% Tonbko yteHne | 100% = HOMUHanNb-
MOMEHT HblIii TOK Npeobpa3so-
Bartens
0x1020 | OrpaHuyeHve 0.1% Tonbko YteHne | 100% = HOMUHaIb-
MOMeHTa HbI TOK Npeobpaso-
Batens
0x1021 | LeneBoe 1B Tonbko yTeHne | [nsa cneumanbHbIX
HanpsxeHne VF pexmmoB
pasgeneHuns
0x1022 | BbixogHoe 1B Tonbko YTeHne | [Ons cneumanbHbIX
HanpsixeHve VF pexmmos
pasgeneHus
0x1025 | Bxop onvHbI — Tonbko yteHne | [ns no3amumMoHupo-
BaHUsi
0x1027 | Cratycnpeobpa- | — Tonbko uteHne | CoctosHue MY
3oBaTensi
0x1028 | TekyLuee cobbl- — Tonbko yteHne | Kopg nocnegHero
Ve cobbITns

*/icnonb3oBaHve AaHHOrO agpeca Ans napamMeTpoB C BbIOOPOM 3HaYeHUs
HacTponku «[lMpotokon cBsis3u ModBUS RTU» BO3MOXHO TOMbKO MO OOHOMY

napameTpy, OAHOBpPEMeHHOe WCMonb30oBaHNe

HEBO3MOXHO.

Mpumep 1: YteHne pabodyeit YacToTbl nepsoro ycrporctea: 0x01 0x03 0x10

0x02 0x00 0x01 0x21 OxO0A,
0x10 0x02 — appec napameTpa paboyei 4acToThl,
0x00 0x01 — 3Ha4eHue gaHHbix (0001),

0x21 0XOA — koHTpornbHoe 3HaveHne CRC.

HECKOJIbKNX
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Mpumep 2: OgHOBpPEMEHHOE YTEHVE HaMNPSPKEHUS! LWNHbI, BBIXOAHOTO
HanpsHKeHNs 1 BbIXOQHOIO TOKa NepBOro yCTPOMCTBa:

0x01 0x03 0x10 0x03 0x00 0x03 — CRC KOHTpONbHOE 3Ha4YeHue,

3HaYeHve AaHHbIX aHanorM4Ho npumepy 1.

®dopmart AaHHbIX:

MpoueHTHbIe 3HayveHns (0x1000): 10000 = 100.00 %,

YacToTHble AaHHble: oTHocuTenbHo PO-14 (Makc. YactoTta),

MomeHTHble AaHHble: oTHocuTenbHO P3-21/P3-23 (HOMUHarbHbIE 3HAaYEHUS).
HacTpoiika BbixofoB:

[ns ynpasnexus DO yepe3 Modbus — HazHaumTb dyHKLMIO 16.

[nsa ynpaenennsa AO yepe3 Modbus — HazHaunTb yHKUMIO 7.

Tabnuua 7.4 — YnpaBneHue nyckom n octaHoBom MY (3anuck)

Appec (HEX) Komanpa (HEX) OnucaHue
0x2000 0001 Mpamoii nyck

0002 PeBepcHbI nyck

0003 [MpsiMoii TONYKOBBIV pexXnm
(Jog)

0004 PeBepCHbIN TOMYKOBbIN PEXUM
(Jog)

0005 OcTaHoB Mo UHepLuun

0006 TopmoxeHue ¢ 3ameaneHnem

0007 C6poc owwmbkum

0008 C6poc oLwmnbKN (TOMBKO B pexu-
Me ynpasneHusi no Modbus)

Tabnuua 7.5 — CoctosHue MY (Tonbko YTeHne)

Appec (HEX) 3HauyeHue (HEX) CocTosiHne
0x3000 0001 Mpsimoe BpalueHve
0002 Pesepc
0003 OcTaHoB
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Tabnuua 7.6 — YnpasneHue uMdpoBbIMY BbIXOAamu (TOMbKO 3anu1ch)

Appec (HEX) but Bbixoa
0x2001 BITO Ynpasnenue Pene T
BIT1 YnpasneHue Y1

Tabnuua 7.5 — CoctosiHue MY (TonbKo YTeHune)

Appec (HEX)

AwnanasoH (HEX) CooTBeTCTBME

0x2002 (AO)

0x0000-0x7FFF

0-100 %

Tabnuua 7.8 — XXypHan cobbITnii npeobpasoBatens (YTeHne)

Appec (HEX) Kop owwm6kn Tun own6kn
(HEX)
0x8000 0000 HeT owmbku
0004 Meperpy3ka no TOKy Npu pasroHe
0005 Meperpy3ka no ToKy nNpy TOPMOXEHUN
0006 [Meperpy3ka no TOKy Ha NOCTOSIHHOW CKOPO-
cm
0007 Meperpy3ka no TOKy NpW OCTaHOBKe
0008 [MepeHanpsikeHne Npu pasroHe
0009 MepeHanpsbkeHne Npyu TOPMOXEHUN
000A MepeHanpsikeHne Ha MOCTOSIHHOW CKOPOCTH
000B [MepeHanpsixeHne npu ocTaHOBKe
000C Hu3koe HanpshkeHne nuTaHms
000D Meperpy3ka npeobpasoBatens
000E Meperpyska asuratens
000F MeperpeB moayns
0011 Ownbka obHapyxeHNs Toka
0014 K3 Ha semnio
0015 Owwnbka naeHTudukaLmm anektTpoasuraTenst
0017 O6pbIB hasbl Ha Bxoae
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0018

O6pbIB (ha3bl Ha BbIxode

0019

Owwbka yteHus/3anmc EEPROM

001A

MpeBbILLIEHO KONMYECTBO NOMbLITOK BBOAA
naponsi

001B

Owwnbka cBA3n

0oiC

BHelwHss ownbka

001D

[peBbILLEHO OTKIMOHEHWE CKOPOCTU

001E

Monb3oBaTtenbckasi owmnbka 1

001F

Monb3oBaTtenbckasi owmnbka 2

0020

Motepsi MNO-o6paTHoM cBsi3u npu pabote

0021

AnnapaTHoe orpaHu4yeHune Toka

0022

MoTeps Harpysku

0023

Meperpyaka TOPMO3HOrO peancTopa

0024

HewucnpaBHOCTb KOHTakTOpa

0025

WcTekro 3agaHHoe Bpems paboTbi

0027

[locTUrHyTO BpeMsi HemnpepbIBHOW paboTbl

0028

[locTurHyTo cymmapHoe Bpemsi paboTbl

0029

WcTekno BPEeMA C BKINKOYEHNA NUTaHuAa

002B

I'IpeBblmeHme CKOpPOCTU apuratensa

002F

Owwnbka coeanHeHna master-slave

Mpw owmBkax cBa3u:

* YreHue: BosBpallaeT agpec 0x83XX
» 3anuck: Bosspaluaet agpec 0x86XX

MpuMep KOMaHALI Nycka (Npsimoe BpalleHue):

[01][06][20][00][00][01][CRC]

Apnpec 0x01, 3anuck 3Ha4deHns 0x0001 no agpecy 0x2000.
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naBa 8. Coo6LueHUsi 0 COCTOSIHMM Npeobpa3oBaTensi 4acToTbl

Mocne BO3HWKHOBEHWS cobbITMS MY peanuayeT yHKUMIO 3aLLUThI U OTO-
GpaxaeT ko Ha gucnnee naHenu ynpaenexus. [Nonb3oBaTens MOXeT onpe-
OenuTb TN cobbITUs, NpPoaHanu3vpoBaTb MPUYMHBI U BbIMOMHUTL MOWUCK Y
ycTpaHeHne B cooTBeTcTBUM Tabnuuen 8.1. Ecnn HencnpaBHOCTb HE MOXET
6bITb yCTpaHeHa cunamu nonb3oBaTtens, cneayeT obpaTUTLCA B TEXHUYECKYIO
nogaepxky «MHctapTy.

[Mpn  BO3HUKHOBEHUUN oWKnBOK, CBSI3AHHBLIX C npesblilleHnem

Toka mnun Hanpskenus (Err01-Errl5, Err20, Err23, Err29, Err33)
3anpelyaeTcs BO30OHOBNSATb PaboTy A0 YCTpaHEHWUs MPUYUHBI
BO3HWKHOBEHWS HEUCTMIPABHOCTM UMK He paHee, Yyem Yepes 10 MUHyT
nocse BO3HUKHOBEHWS OLLINOKM.

Tabnuua 8.1 — XypHan cobbituin cepun NCI

Cob6biTne Kon Bo3MOXHblIEe NPUYUHbBI MepbI ycTpaHeHus
Meperpy3ka Err01 * K3 Ha Bbixoge M4 * YCTpaHUTb BHELLIHIO Heuc-
CUINOBOro » Kabenb mexay MY v anek- npaBHOCTb
moayns MY Tpoasuratenem Cruwkom * YCTaHOBWTb BbIXOAHOW

OTNNHHBIN

* Mogynb neperpet

* OcnabneHbl KNeMMHble
coefiIMHeHs

« CunoBasi nnata HeucrnpasHa.

« MNnara ynpaBneHus Heunc-
npaBHa.

« Cunosoi Moaynb Heucnpa-
BEH.

apoccenb unu punbTp

* MpoBepuTtb TemMnepaTypy
oKpyKatoLei cpefibl, paboTy
BEHTUNSITOPA OXNaXAeHWs U
BbINOMHUTL OCMOTP pafuaTo-
pa oxnaxaeHus Ha npeameT
3anbINeHHOCTU.

* BbINOMHWTB NPOTSHKKY
KNEMMHbIX COeANHEHWIA.
*O6paTtuTech B CEPBUCHBIN
LieHTp
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Meperpy3ska Err04 * K8 Ha 3emnio * YCTpaHUTb BHELLHIOW Heuc-
no ToKy npu * Bpemsi pa3roHa crnviukom npaBHOCTb
pasroHe maro * YBENMUMTbL BpeMsi pasroHa
* 3HayeHue py4Horo yBenuye- * /I3MeHWTb 3Ha4YeHue unm
HUS MOMEHTa Unu xapakTepu- XapaKTepucTuKy ckansipHoro
CTWKa CKarsipHoro yrnpaBneHvsi | ynpaeneHus
He NoAXoAAT ANS AaHHbIX + OTperynupoBaTb BXOAHOE
ycnosui pabotsl HanpsbkeHve
* Huskoe BxoaHoe Hanpsxe- * BbibpaTtb pexum KoHTpons
Hue. CKOPOCTM Mnm 3anyckatb MY
« MonbITka 3anycka nNpv Bpalla- | TOMbKO Nocne NonHoW ocra-
loLemecs anekTpoasuraTerne ¢ HOBKW anekTpoasuratens
Cnvwwkom 6onbluas Harpyska * CHU3WTb Harpysky.
Ha anekTpoABuratens npu * YctaHoBuTb MY GonbLuen
pasroHe MOLLIHOCTU
* MowHocTb MY cnuvwkom
Mana Ans 4aHHo Harpyaku
Meperpy3ka Err05 * 3amblkaHue Ha 3emnio N K3 | * YCTpaHuTb BHELLHME Hewc-
no ToKy npw B BbIXxoAHOM Lenu MY npaBHOCTH
3amenneHn * HeBepHble napameTpbl * BbInonHWTb naeHTMdmKa-
" auratens LMo napameTpoB ABuraTens

* CnnLLIKOM KOPOTKOE Bpemst
TOPMOXEHWS

* Huskoe BxogHoOe HanpshxeHne
« Peskoe yBenuyeHue Harpysku
npv TOPMOXEHUN

+ OTCyTCTBME TOPMO3HOTO
MoZyns 1 peauctopa

* YBenmunTb Bpemsi TopMo-
XKEHNSt

* MNpoBepuTb NapameTpbl CETU
* WckniounTb yBenuyeHne
Harpysku

* YCTaHOBUTb TOPMO3HOM
MOAYIb 1 pe3ncTop
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Meperpy3ska Err06 « 3amblkaHue Ha 3emnio N K3 | « YcTpaHuTb BHELLHME Hewnc-
no TOKy B B BbixogHou uenu MY npaBHOCTH
pexume * HeBepHble napameTpbl * MpoBepuTb NapameTpbl 1
NOCTOSIHHOM auratens naeHTUdMKaLmio Auratens
CKOpOCTU * Huskoe BxogHoe HanpsbkeHve | « MpoBepuTb NapameTpbl ceTu
* Peskoe yBenuyeHue Harpyskv | * MckniouuTb yBenuyeHme
BO BpeMsi paboTbl Harpysku
« MotwHocTs MY HepocTatouna | * BeiGpaTe MY Gonbuweit
* MOLLHOCTM
Mepexanps Err08 * CrnnLKOM BbICOKOE BXOAHOE * MpoBepuTb NapameTpbl ceT!
XeHue npwu HanpsbkeHne * YCTpaHuTb BHellHee
pasroHe * Bbicokasi MHepLMs Harpysku BO3/J€NCTBWE NN YCTaHOBUTb
» CnmwKom KopoTkoe Bpems TOPMO3HOi pe3ncTop
pasroHa * YBENMUMTHL BpeMsi pasroHa
« OTCyTCTBME TOPMO3HOTO * YCTaHOBWTb TOPMO3HOM
moZay”ns u peauctopa Moayrnb 1 pesncTop
* HeBepHble napameTpbl * [poBepuTb NapameTpbl 1
* ABuratens * naeHTUdMKaumio
asurartens
MepeHanps Err09 * Cr1LLIKOM BbICOKOE BXOAHOE * MpoBepuTb NapameTpbl ceT!
XeHue npwu HanpsbkeHne * YCTpaHuTb BHellHee
3amMeanenHm * Bbicokasi MHepLMs Harpysku BO3/€NCTBWE NN YCTaHOBUTb
n * CnuLKom KopoTkoe Bpemst TOPMO3HOi pe3ncTop
TOPMOXEHUS! * YBENU4NTL BpEMs TOPMO-
+ OTCyTCTBME TOPMO3HOTO KEHNA
MOZynsi U peancTopa * YCTaHOBUTbL TOPMO3HOW
* MoAynb U pe3ncTop
Mepena Err10 * CnuLLKOM BbICOKOE BXOAHOE * MNpoBepuTb NapameTpbl CETU
npsbkeHne HanpsbkeHve * YCTpaHUTb BHeLLHee
B pexvme * Bbicokas uHepuusi Harpysku BO30ENCTBME U
NOCTOSIHHOM yCTaHOBUTb TOPMO3HOM
CKOPOCTU pesucTtop
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MoHw- Errl2 » OTCcyTCTBME MUTAHMSA » CbpocuTb oLnbKy
XeHHoe » BxogHoe HanpskeHue MY BHe | « MNpoBepuTb NapameTpbl ceTn
HanpsbkeHue [0MycTMMOro Auana3oHa » O6paTtuUTbCs B TEXNOA-
Ha 3MNT * HectabunbHoe HanpsixeHne DEePXKY

WuHbl 3MNT

* HencnpaBHOCTb BbINpsSMU-

TenbHoro mocta unu 6ydepHo-

ro pesvcropa

* HencnpaBHOCTb CUNOBOW

nnatbl

* HencnpaBHoCTb 3BeHa

NMOCTOSIHHOO TOKa BCHEACTBUE

HeoAHOKPAaTHOW neperpysku

o TOoKy
Meperpyska | Errl3 » Cnuwkom BblcoKasi Harpyska * CHM3WTb HarpysKy, npose-
my WU 3aKnuHUBaHWe ABuUraTens pUTb ABUraTernb N MEXaHVKY

* MowHocTb MY HepgocTaTouHa |  BeiGpath MY GonbLueit

MOLLIHOCTMN

Meperpy3ka | Errl4 * HeBepHas HacTpoiika na- » Hactpoutb napametp P9-01
3neKkTpoaBw- pameTpa 3aLmMThl ABUraTens » CHU3UTb Harpy3sky, NpoBse-
ratens (P9-01) puTb ABUraTenb

» CrnuLwKoMm BblcoKasi Harpyska * Bbi6patb MY 6onbluen

VNN 3aKMUHUBaHWE MOLLHOCTM

* MowwHocTb MY HepgocTaTouHa
Meperpes Errl5 * Bbicokasi TemnepaTypa okpy- » ObecneunTb oxnaxaeHue
CUIMOBOro XatoLen cpeabl * MpouncTnTb BO3OYXOBOA,
moayns M4 « BacopeHvie Bo3gyxoBoga * 3aMeHUTb BEHTUNATOP/TEP-

* HevcnpaBHOCTb BeHTUNATOpa | MOpe3ncTop/MOAynb

* MNoBpexaeHVe TEPMOPE3UCTO-

pa moayns

* MoBpexaeHve mogynsa MY
Owwnbka Errl7 * HeHagexHoe coevHeHne * MNpoBepuTb coeanHeHnst
n3mepeHust BHYTpeHHew nposoakm MY * 3aMeHUTb JaTyuku
TOKa » HeucnpaBHocTb faTunka Toka | * O6paTuThCs B TEXNOA-

* OnBKa OCHOBHOW UNW NNaThbl | AEPXKY

ynpaBneHus
KopoTtkoe Err20 « K8 gBurarens Ha 3emnio » 3ameHUTb kabenb unu
3amblkaHue OBuraternb
Ha 3emno
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Ob6pbiB Err23 * HecummeTpmsi BxogHoro * MNpoBepuTb BXOAHYIO Lienb
casbl Ha HanpshkeHust » ObpaTtunTbCcs B TEXNOA-
BXoJe * HeucnpasHoCTb cunoBsom [EepXKy
nnatbl
+ Cunoson Moaynb HencrnpaseH
O6pbiB Err24 * MNoBpexaeHue kabens * YCcTpaHuTb 06pbIB
dasbl Ha MY-geuratens * MNpoBepuTb 0OMOTKM ABU-
BbIXOAE * HecmmeTpust BbIXOAHOTO ratens
HanpspKeHust » O6paTtuTbCs B TEXNOA-
» HencnpaBHoCTb cunosom DEePXKY
nnatbl/mogyns
Owmbka Err25 * MoBpexpaeHvie yuna EEPROM | * 3amMeHUTb OCHOBHYIO MnaTy
yteHus/
3anvcu
EEPROM
Owmbka Err27 * HencnpasHocTb MK/agantepa | * MNpoBepuTb NoakmoyeHve
Modbus » O6pbIB CBA3N MK
RTU » HeBepHble napameTpbl * MNpoBepuTb NapameTpbl P8
rpynnel P8
BHelwHss Err28 » CurHan aBapum yepe3 D-Tep- | » C6pocuTb oLLINOKY
oLmnbka MuHan
MpeBbI- Err29 » CnmwKoMm Tskenas Harpyska * YBenuunTb Bpems pasroHa/
LueHve + KOPOTKOE BpEMsi pasroHa 3ameasnieHns
OTKIOHEHUS! * HeBepHble napameTpbl » Hactpoutb P9-31/P9-32
CKOpOCTU P9-31/P9-32
Monb3oBa- Err30 » CurHan yepe3 D-TepMuHan » C6pocuTb OLLINOKY
Tenbckas
owubka 1
Monb3oBa- Err31 » CurHan yepes D-TepmuHan » C6pocuTb OLLNOKY
Tenbckas
owmbka 2
MoTeps Err32 *+ 3HayeHue obpaTHOW CBA3N < * MpoBepuTb AaTUUK UNK
Ma-o6pat- napametpa PA-13 n3MeHuTb PA-13
HOW CBS13M
OrpaHuye- Err33 * Meperpyska/3aknnHmsaHue * YBenuunTb mMoLyHocTb MY
HVe Toka + CnuLLIKOM KOpPOTKOE BpeMs * Hactpoutb Bpemsi pasroHa

pasroHa

177

instart-info.ru




Xonocron Err34 » CpabatbiBaHue 3awmTbl » CopocuTb NN N3MEHNTb

xopn, no P9-28-P9-30 ycrnoBusi oGHapyxeHuns

Hecra- Err35 * HanpsieHve BHe AnanasoHa » Ctabunusuposatb Hanps-

6UnbHOCTb * YacTble BKIOYeHUsA/BbIKIO- XeHve

nuTaHns YeHns * YBEenuumnTb MHTEepBarsbl
MexXay LmKnamm

Owmbka Err37 » Owwnbka csznm DSP- * 3aMeHUTb OCHOBHYIO MnaTy

COXpaHeHus EEPROM

napameTpoB

MpeBbiLue- Err39 « Tekylwiee Bpems > P7-38 » C6pocutb

HVe Tekyllle-

ro BpeMeHu

paboTbl

MpeBbI- Err40 » HakonneHHoe Bpemsi > P7-20 | « C6pocutb unu o6HynNunTH

LueHve CYETUVK (PyHKUMS MHULManu-

CyMMapHOro 3auuu 2)

BpeMeHU

paboTbl

Ob6pbiB cBSA- | Err46 * He HacTpoeH Master * Hactpoutb Master

3u Master- * Owwbka NuHUK ceasu/napa- * MNpoBepuTb Kabenb 1 Nnapa-

Slave meTpos P8 meTpbl P8
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naBa 9. lononHuTenbHbLIe onuun
9.1 MNokpbITUE NAaKOM U KOMMayHAOM

BasoBoe nokpbITUE nevaTHbIX NnaT - knacc C2C: npuMeHsieTcs B MecTax ¢
HOpMarsibHbIM YPOBHEM 3arpsi3HSIIOLLMX BELLECTB.

Mpn pabote ob6opynoBaHMs B SKCTpeMarbHbIX (arpeccuBHbIX) paboymx
cpejax TpebyeTcs OOMOSHWTENbHasi 3almta — crheuuarnbHoe MOoKpbITue
neYyaTHbIX NaT Nakom Unu KoMnayHAoM.

JaHHas onuusi siBNsSieTcs Havbonee onTWMarnbHoOW Ansi obecrneyeHus
HafeXHOCTW paboTbl HaCTOTHbIX NpeobpasoBaTenei Unm ycTponCcTB NaBHOTO
nycka B >KECTKUX YCNOBUSIX M NPY BO3AENCTBUN APYriX arpecCuBHbIX (hakTopos
(Bnara, nbinb 1 T.M.).

KomnayHp,

Mpun paboTte obopynoBaHus B
JKCTpemarbHbIX  (arpeccuBHbIX)  paboumnx
cpefax TpebyeTcs JononHUTenNbHas 3awuTa:
crneumanbHoOe MOKPbITME MevaTHbIX nnaT
komnayHgom. [aHHas onuus  sgBnsieTcs
Hanbonee onTumanbHOM Ans obecneyeHusi
HaOeXHOCTU paboThbl YacTOTHbIX
npeobpasoBaTene UnM yCcTpoucTB MraBHOIO
nycKa B )XeCTKUX YCIOBUSAX U NPU BO3LENCTBUM
Opyrnx arpeccuBHbIX )akTopoB (Bnara, nbinb
nT.n).

MpeumyllecTBa:

. MoBbILWEeHHas MexaHu4eckasi yCTOMYNBOCTb: AP EKTUBHO 3alumaeT
OT BUBpaLuiA, BO3HMKAOLWMX B NpoLiecce paboThbl.

. Bbicokasi TennooTaava: yCTPOWCTBO He HarpeBaeTcs B npouecce
akcnnyatauuu. MNpoaneHue cpoka cryxbbl 06opyaoBaHUs.

Nak

MokpbiTe  nakom  TpebyeTrcs  Ansi
npefoTBpaLleHus NMOBPEXAEHNI "
nedopmauuii nnat npu paboTe B 3anbiieHHbIX
pabounx cpegax. BHe 3aBucumocTu OT
TSKECTU Harpysok, [OMOMHUTENbHOE
3alMTHOE MOKPbLITUE MO3BOMSIET HE TONbKO
MOBBLICUTb MPOYHOCTb PaAAMOSNIEMEHTOB, HO
MU MNpPOANMUTb CPOK Ccryx0Obl 06opyaoBaHUS
B uermoMm. Jlak HagexHo  3awuiaet
npeobpa3oBaTefib YacTOTbl WMM YCTPOWCTBO
MnaBHOro mycka oT MbifK, YTo obecneynBaeT
6ecnepeboliHyto paboTy Nnpon3BoacTBa.
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MpenmywecTsa:

[NoBbILWEHHaAsa MexaHW4Yeckass YyCTOMYMBOCTb: 3PPeKTMBHO 3alumiiaeT oT
BMOpaLwii, BO3HMKaOLLMX B npoLecce paboTh.

Bblcokasi TennooTgava: yCTPOWCTBO He HarpeBaeTcsi B npouecce
akcnnyaTaumn. MNMpoanexne cpoka cny6bl 060pyaoBaHMS.

9.2 MoxapHbIN pexum

Mogenu NCI ocHaweHbl dyHKUmnen «oxapHbin pexxumy». [laHHas pyHKums
MOXEeT COBMECTHO MCMONb30BaTbCsl B NOXapHbIX WKadax And nogaepkaHns
nognopa Bo3ayxa, AbIMOYyAarneHus, ynpaBneHus BbITSXKHbIMY BEHTUNATOPAMU,
ynpaBneHns NPOTMBOMNOXaPHbLIMU HAacoCaMu. B MOMEHT akTvBaLMmn NoXXapHOro
pexumMa npeobpasoBaTernb 4YacToTbl NPOAOIKAET CBOK paboTy, HECMOTPS Ha
BO3MOXHOCTb MOBPEXAEHMS.

MoxxapHbIV pexxum npegnonaraeT paboTy npeobpasoBaTensi HacToThl AaXe
B Cry4ae BO3HUKHOBEHMS OLLUNOOK.

HacTpolikv noxxapHoro pexuma ykasaHbl B napametpax P7.80 — P7.82.

BeHTunsitop

' ,qblmoynaneHMr (

BeHtunsitop
nognopa
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