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BBeneHue

Bnarogapum Bac 3a npuobpeTeHne npeobpasoBatens YyactoTbl cepum SDI.
[aHHas cepusi UCnonb3yeTcs ANs ynpaBreHns pasnuyHblM 0GopynoBaHUeEM
Ona  aBToMaTM3aumMu npouecca npou3BOACTBA (OCHOBHOE MpUMEHEHME:
BEHTUNSTOPbLI, HacocHble arperatbl W T.4.). [llepeg Havanom pabGoTbl
BHMMATENbHO U3y4nTe HacTosLiee PYKOBOACTBO. HapylueHue ykasaHHbIX B
pykoBoAcTBe TpeboBaHWI aKcnnyaTaumy MOXET MPUBECTU K BO3HUKHOBEHMIO
HeuncnpaBHOCTEN, OTKa30B, COKPALLEHMIO CpoKa aKcnyaTaumy o6opyaoBaHust
U1 faxe K HaHECEHWIO TPaBM.

YcTaHOBKY M BBOA B 3KCMfyaTauuio Bcerga criegyeT nnaHupoBaTtb U
BbIMOSMHATbL B COOTBETCTBMUN C MECTHbIMU 3akoHamu n HopMmamu. INSTART He
npuHuMaeT Ha cebs Hukakux 06a3aTenbCTB B Criyvae HapyLUEeHWU MECTHOro
3akoHoAaTenbLCTBa U/vnun Apyrx Hopm n npasun. Kpome Toro, npeHebpexeHve
HOPMAaTVBHBLIMU [JOKYMEHTaMN MOXET CTaTb NPUYUHONW HEMOMNaAoK NpMBOAa, Ha
KOTOpble He pacnpoCTpaHAETCst rapaHTUsl U3roTOBUTENS.

B cnyyae  HeoGXOOMMOCTM  KOHCynbTauuuM MO UCMOMb30BaHWUIO
npeobpasoBaTens 4acToTbl WM CEPBUWCHOMY OOCIYXMBaHWIO YCTPONCTB
obpaTtutech B TexHn4eckyto nogaepxky OO0 «UHcTapT».

anI BBOAeE B 3KCnnyaTtauyuio BbINOJIHUTL crneaywoLwiune OencTBuA:

BbINONHWTL NPUEMKY U OCMOTP:
LienocTHoCTb 13aenust M KOMMIEKTHOCTb COrNacHo Nacnopry.

COOTBeTCTByeT NN HOMWHanbHOE 3Ha4dYeHue, yKasaHHOe Ha 3aBOACKON
Tabnuuke, 3Ha4YeHMIO, YyKa3aHHOMY B BalleM 3aKase.

npOBepMTb COOTBETCTBME CETEBOIO NUTAHNA U HOMUHAlbHbIX NapamMeTpoB
anekTpoasuraTena gnana3oHy Hanps>XeHUs CcMNoBOro NUTaHUA.

BbInonHutb YCTaHOBKY M Nnoaknkw4eHne B COOTBETCTBUM C Tpe6OBaHI/I$|MVI,
YKa3aHHbIMU B rmaee 3 HacTosiLero pyKoBOACTBa.

BbINOMHWTL MapameTpyvpoBaHue B COOTBETCTBUM C TEXHONOMMYECKAMM
YCOBUSMM.

B Cny4yae BbIABIIEHNUA HapylleHUa OAHOro un3 MNyHKTOB HeMeaneHHo
CBAXUTECH C npousBoauTenem mnu Bawwwmm nocraBLymkom.

Mpon3BoauTens OcCTaBrsieT 3a coboil NpaBO W3MEHSITb TEXHUYECKME,
nporpaMMHble MapaMeTpbl W YCIOBUSI UCMONb3oBaHWs obopyaoBaHusi 6e3
npeABapuUTENbHOTO YBEAOMIEHMSI.

MarotoButens: OO0 «MHcTapT»
r. Cankt-leTepbypr, npocnekT BonbLieBnkos, oom 52, kopn. 9, Ten. 8 800 222-00-21
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OtckaHupyinte QR-kof, 4TOBbl MOCMOTPETb MOJHbIV
KOMMMEKT AOKyMeHTauun npeobpasoBaTtensi 4acToTbl.
[okymeHTaumo Takke MOXXHO ckayaTb Ha
odmumanbHoM  camnte instart-info.ru B pasgene
«Toanepxka 1 cepBuc» — «JJoKyMeHTaLms» |

Mpn BO3HWMKHOBEHUM BOMPOCOB MO HACTPOMKE NN
noaknoyeHuto  obopyaoBaHusi, oTckaHupyinte QR-kopg,
4yTObObI MepeviTn B GnbnnoTeky Hactpoek. B Gubnunoteky
HaCTPOEK Takke MOXHO nepenTn Ha oduumnanbHOM
caunTe instart-info.ru B pasgene «logaepxka u cepBuc»
— «[lNoaknoyeHne n HacTporkay.

BraeonHCTpyKuMmn no HacTpolike o6opyaoBaHUS:

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

[na cBA3KM C TexHW4ecKkoW nopdepXKoW MO BOMPOCaM HaCTPOWKW,
noaKIoYeHNs UNn HemcnpaBHOCTU 0bopyAoBaHUs oTckaHWpyinTe QR-koa:
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Mnaga 1. O6wme Mepbl NPEJOCTOPOKHOCTU

B oTBETCTBEHHOCTH MOMb30BaTENS BXOAMT MPOYTEHUE W MOHMMaHWE BCEX
WHCTPYKUMIA B JAHHOM PYKOBOACTBE BMMOTb A0 YCTaHOBKM, UCMONb30BaHUSA
unn  obcnyxvBaHus npeobpas3oBaTtens 4acToThl; CregoBaTb NpasuiaM
anekTpo6e3onacHoOCTH,  BKMOYas  WUCMOMb30OBaHME  COOTBETCTBYHOLLErO
3almTHOrO 06opyAoBaHMS 1 nosydyeHne HeoBXoANMBIX KOHCYnbTauuin nepes
1cnonb3oBaHNeM 3Toro 06opynoBaHMs CnocoboM, OTNINYHBIM OT OMMUCAHHOIO
B JAHHOM PYKOBOACTBE.

B pykoBoACTBE UCNONb3YHOTCS CreayoLLmne CUMBOSbI:

BHumaHue!
[aHHbIl  cUMBOM  UCMONb3yeTcsl B PYKOBOACTBE, 4TOObI
npuBneYb BHUMaHWe Mnonb3oBaTensi K HeOOXOAMMOCTU NPOSBNATb
ocoboe BHUMaAHME NPV MOHTaXe, JKChryaTauum u obCnyxMBaHUn

obopyaoBaHus.

OnacHocTb!
HecobntogeHve TpeGoBaHUii NPy BbINOMHEHWN OaHHOW onepauum
MOXET NMPUBECTU K TSXKKUM TpaBMaM 1 neTarnbHbIM NocneacTBUsAM.

3ameyaHue
YkasblBaeT Ha BaxkHyH0 MHGopMaumio, npeHebpexxeHe KoTopoi
MOXeT NPpUBECTU K NOBpeXAeHU0 o6opy,qoeava.

1.1 Mepbl NpeaoCTOPOXKHOCTU
O6Lwme Mepbl NPeAOCTOPOXHOCTU

« [o Hayana npUMEHEHMS1 BHMMATENbHO O3HAaKOMbTECb C
HacTosLLEeN MHCTPYKLUMEN.

« K pabote no ycraHoBke W 3KcnnyaTauuu npeobpasoBaTens
OOIDKEH [AOMyCcKaTbCA TOMbKO KBaNMUPUUMPOBAHHBIN 1 0BYYeHHbIN
nepcoHarn.

* Ybegutecb B TOM, 4TO napameTpbl npeobpasoBaTens
COOTBETCTBYIOT NapameTpam 3neKkTpoaBuraTens.

* MNocne nopknoYeHns MecTa CUMOBbIX coeanHeHun TpebyeTtca
3aK30nMpoBaTh.

* [lpv BbINOMHEHUM PEMOHTHLIX U  MNPOUMAKTUYECKUX
paboT npeobpa3oBaTenb OOMKEH ObiTb OTKIOYEH OT CceTu W
anekTpoaBuraTens.

* He nogkntoyaiite ceTb Kk knemmam U, V u W. 310 MOoxXeT
NPUBECTU K NOBPEXAEHMIO Npeobpa3oBaTensi 4YacToThbl.

* [NpeobpasoBaTtenb 4YacToTbl HE MOXET ObiTb UCMONb30BaH Kak
pasbeavHUTENb LENn NNy U30NMpyoLLlee YyCTPONCTBO.

* He ponyckaeTca nonagaHve Briarm BHyTpb npeobpasoBaTens
4acToThbl.

* He ycraHaBnuBamTe KOHAEHCATOpPbl AN MOBbILEHMUS
5 instart-info.ru



KO3(hPULMEHTA MOLLHOCTU 3IeKTpoABUraTens UM BapucTop Ans
MOnHue3awuTbl Ha Bbixoge Y. B npotuBHOM cnydvae MY moxet
YyWATW B OLUIMGKY NO TOKOBOW Neperpyske nnu Aaxe BbIATA U3 CTPOS.

MpepynpexaeHve 06 onacHoOCTU

» [lo Tex nop, Moka WCTOMHUK MWUTaHUA MNOAKIOYEH (BkMovas
cnyyamn, korga MY B cOCTOAHUM OWMBKN MK HAaXOAWUTCS B pexume
OXWAAHUS KOMaHAbl), BXOAHblE W BbIXOAHbIE TOKOBEAyLUME LUMHbI
HaxodaTCsa noA HanpskeHeM.

* Ecnn MY nogkntoyeH K CetTn UM UCTOMHWKY MEepPeMEHHOro
TOKa, MUTaHVe Ha ABuraTenlb MOXeT OblTb NoAaHo B M0G0 MOMEHT.
HenpegHamepeHHbIn Nyck BO BpEMS HACTPOWKW, 06CNyXMBaHWSA Unm
PEMOHTHbIX PaboT MOXET NPUBECTU K TSHKKMM TpaBMaM 1 neTanbHbIM
nocneacTausaM.

« B T4 ycraHoBneHbl KOHAEHCATOPbl, KOTOpble OCTaloTCs
3apsHKeHHbIMM eLle HeKOTOopoe BPeMs Mocre OTKIIYEHNS NUTaHUS.
[MoaTomy HeobxoaMMo BbbKAATb He MeHee 5 MUHYT nepesa Hayanom
obcnyxuBaHns BO nsbexaHune yaapa anekTpuyecknM TOKOM.

KopoTkoe 3amblikaHne

B cnyyae cepbesHoV neperpy3kn u MOSIBIEHUSI KOPOTKOro
3amblkaHus, paboTa npeobpasoBaTens 4acTOTbl AOIMKHA ObITb
HemeZneHHOo npekpalleHa. [Mocnepylowmii BBOA B 3KChnyaTauuio
OCYLLIECTBSIETCS TONbKO nocrne cobnoaeHusi TpebosaHuii (2r1asa 8)

3asemnexue

3aHMMaKLWMMCA  MOHTaXOM U nogkntodeHnem [MY)  Bxogut
NMOAKIOYEHME  3a3eMSieHUsi B COOTBETCTBUM C  MECTHbIMMU
cTaHgapTamMu aneKkTpobe3onacHoCTU.

f B oTBeTCTBEHHOCTb nonb3oBaTens (unu  cneuwanucta,

[N

.2 O6wue TpeGoBaHUS

[na obecneyeHuss HagexHom n 6esonacHomn paboTbl YCTPONCTBA,
HeobxoaMMO MCnonb3oBaTh AOMNOMHUTENBbHOE 00OPYAOBaHUE.
lModpobHee cm. z2nasa 3.2 u 3.3 Hacmoswe20 pykosodcmea

D

MpodmnakTnyeckoe obenyxmBaHue

KpaiiHe Ba)HO BbIMOMHATL MpodunakTnieckoe obcnyxuBaHue u
perynsipHble NpoBepku npeobpa3oBaTenisi 4acToTbl, B KOTOpoOe
BXOAMT OYUCTKA, PEryrsipHbIi KOHTPOMb M 3aMeHa U3HalUMBaeMblX
netanei. [TodpobHee cm Ha catime ([lepeyeHb pabom o nrnaHosomy
u mexHuyeckomy obcnyxugaHuro npeobpazosamerieli Yacmomei)

INSTART® 6
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Pab6oTa Ha YacToTe HMXe U Bbille HOMUHaNbHOMN

1l

Ecnu B TexHonornyeckoM npoLecce BO3MOXHA NPOLOMMKMTENbHASN
paboTa anekTpogBuraTensi Ha HU3KMX obopoTax, TO Heobxoaumo
1cnonb3oBaTh AOMOMHUTENIbHOE OXMaXaeHWe anekTpoaBuraTens
U1 UCnonb3oBaHWe 3NeKTpoaBUraTens, agantuposaHHoro ans M4y.
Ecnu Heobxoauma paboTa Bbllle HOMUHAMbHOM CKOPOCTU, NPUMUTE
BO BHUMaHUe TpeboBaHWs 3aBOAa-M3roTOBUTENS SrekTpoaBUraTensi.

Bubpauusi MexaHM4ecKoro ycTponcTBa

OnekTpogBuratenb Ha HEKOTOPOM Auanas3oHe 4acToT MOXeT
BOWTN MEXaHWNYECKUIA PE3OHAHC, YTO CTAHET NMPUYNHON MOBBILLIEHHOIO
wyma u Bubpauui. C uenbio usbexaHua paHHoro addekTa,
HeobxoOMMO YCTaHOBUTb [AMana3oH MPOMyCcKaHWs PEe30HAHCHbIX
4YacTOT C MOMOLbK (PYHKUMM CKAYKOOOPa3HOW MepecTpomKu
BbIXOAHOW 4acTOThl.

Pa6oTa c YKPM

MpumeHenne YKPM coBMecTHO ¢ npeobpasoBaTerniem 4acTtoThbl
BeOET K WMMNYrbCHbIM KonebaHusiM B 3MEKTPUYECKUX CUCTEMAX.
MpeobpasoBaTtenb 4YacToTbl B 3TOM Cllyyae BbI3blBAET YBENMYEHNE
TOKa PEe30HaHCHOW rapMOHUKW, a Takke YXyALeHWe NUTaloLero
HanpshkeHWs, YTO MOXET NpUBECTYU k cbosim B paboTe o6opyaoBaHus
1 Jaxe BbIXOAY M3 CTpOs.

B cBsi3n ¢ aTMM Heobxooumo npesycMoTpeTb AN 3aluTbl
MY npumeHeHne cneumanbHbIX (PUNBTPYIOLLMX) peakTopoB
unuM apoccenen 3awuTtHbIX (MMBO  Apyroro  AOMOSHUTENbHOro
060opy0BaHUs, pekoMeHO0BaHHOrO npoussogutenem YKPM).
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1.3 YTunusaumusa

Kopnyc npeobpasoBaTtensi yactoTel cepuu SDI um3roToBneH
13 MaTepuanos, He noadepxusalolmx ropeHve. B cocrtase
mMaTepuanoB, MpPUMeHsieMblX B npeobpasoBaTensx YacToTbl
«MHcTapT», He coaepXuTCs BeLLecTB, KOTOpble MOryT oOKasaTb
BpeAHOE BO3AENCTBME HA OKPY>KaloLLyto cpedy B npouecce n nocne
3aBeplUeHuss akcnnyaTtauum wusgenus. B coctaBe maTtepwanos,
NPUMEHSIEMbIX B U3[ENUKN, He CoaepXaTcsa AparolueHHble meTanmbl
B KONMM4YecTBax, MpUrogHbix Ansd caadvun. lNocne okoH4aHust cpoka
cnyx6bl MY noaBepraeTcs MeponpusiTusiM Mo MOArOTOBKE W
OTMpaBKe Ha YTUIM3auuMio B COOTBETCTBMM C HOPMaTWMBHO-
TEXHUYECKUMU [OKYMEHTaMW, MNPUHATLIMKU B 3KCMyaTupyloLen
opraHu3aumm no yTunuMsauum nnactuka, YepHblX, LBETHbIX METarnnos
N 3NEKTPOHHbLIX KOMMOHEHTOB.

OGopyaoBaHue, copepxallee 3nekTpuyeckMe KOMMOHEHTHI,
Hemnb3d yTUNM3MpoBaTb BMecTe C ObiToBbiMM oTxodamu. OHO
AOIMKHO BbITb YTUNM3NPOBAHO OTAENbHO B COOTBETCTBUM C MECTHBIM
AEeNCTBYIOLMM Ha JaHHbIN MOMEHT 3aKOHO4aTeNbCTBOM.

1.4 YcnoBus xpaHeHUA U TPaHCNOPTMPOBaHUA

\*/

Mpnbopbl TPaHCMOPTUPYIOTCA B 3aKPbITOM TpaHCnopTe moboro
Buga. Kpennewue Tapbl B TpPaHCMOPTHbIX CPEACTBaxX [OIMKHO
Npou3BOAMTLCA  COMMAcHoO npaBwunamM, [AeWCTBYIOLWMX — BuAaXx
TpaHcnopTa.

YcnoBusi  TPaHCMOPTUPOBaHUSI  JOSMKHbI  COOTBETCTBOBATb
ycnosusim 5 no FOCT 15150 - 69 npu TemnepaType OKpyxatoLLero
Bo3ayxa - 25...+ 55 °C ¢ cobniogeHvem Mep 3almTbl OT YAApOB U
BMOpaumn.

Mpwn AnUTensHOM XpaHeHUM HeobXO0AMMO YyUMThIBaTL CreaytoLye
TpeboBaHus:

XpaHuTtb npeobpasoBaTesib YacTOTbl B OPUIMHANBLHON YrakoBKe.
YcrnoBus XxpaHeHusi B Tape Ha ckfade M3rotoButens wu
notpebuTenst OOMMKHblI cooTBeTcTBOBaTb ycnosusam 1 no FOCT
15150-69. B BO3gyxe He [AOMKHbl NMPUCYTCTBOBaTb arpecCuBHbIE
npumecu, Temneparypa xpaHerus - 20...+ 60 °C.

Ecnu Temnepatypa anutensHoro xpaHenus Hwke 0 °C, nepen
BBOAOM B 3KCMnyaTauuio HeobXoAMMO NomecTUTb 0bopyaoBaHue
B Cyxoe nomelleHne ¢ temnepatypon + 10...+ 25 °C Ha cpok He
MeHee 4 4acos.

o]



B cnyyae xpaHeHusa [14 ©Gonee 6 MecsueB, nepen
1cnonb3oBaHnem Heobxoavmo npon3BecTu dopmoBKy
3MEKTPONUTUYECKNX KOHAEHCATOPOB 3BEHa MOCTOSHHOrO TOKa Ans
npeaoTBpaLLEHNS «CTapeHns» 1 NoTepu eMKOCTH.

dopmoBKa OCYyLLECTBASETCS NyTEM MNAaBHON NOAAYN HAMPSHXKEHUS
nuTaHusi Ha npeobpasoBaTeflb 4acToTbl [0 HOMMWHANbLHOMO B
cneayoLleln nocnegoBaTenbHOCTH:

- nnaBHo nogatb 25 % OT HOMWHANBHOIO HaMpPsHXEeHWUs
yCTPOMCTBA M MPOAOIKNTL Nodavy yCTaHOBMEHHOrO HaMpshKeHns B
TeueHune 30 MUHYT;

- NNaBHO yBENMYUTb HanpshkeHne 4o 50 % OT HOMMHaNbLHOro n
NPOAOIMKNTL NOAaYy YCTAHOBMEHHOro HanpshkeHus B Tederune 30
MUHYT;

- MNaBHO yBENWYUTbL HanpsbkeHne A0 75 % OT HOMWHANBHOO U
NpOAOIPKUTL NoAaYvy YCTAHOBIIEHHOTO HanpsikeHus B TeyeHune 30
MUHYT;

- MNaBHO yBenuuuTb Hanpskenve Ao 100 % oT HOMMHanbHOro
1 MPOAOIMKUTL MoAaYvy YCTaHOBMEHHOrO HanpskeHns B TedeHne 30
MUHYT;

- Janee 3aKOH4YWTb npoueaypy ¢OpMOBKM U UCMONb30BaTb
YCTPOWCTBO B COOTBETCTBUM C PO 1 TpebyemMbliM TexHonorn4yecknum
NpOoLIeCcCoM.
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Mnaea 2. O6wasn nHdpopmauus o cepumn SDI

Mpeobpa3zoBaTtens yactoTbl cepun SDI npeacTaBnsieT cobon onTumarnsHoe
uncpoBoe pelleHVe AnA  ynpaBreHus TpexdasHbIMU - aCUHXPOHHBIMU
3MneKTpoaBUraTensMU C  KOPOTKO3aMKHYTbIM — poTopoM. [pegoctaBnsieT
ONTUManbHbI  Habop dyHKUMA 3awmuTbl guratens ans obecneveHus
HafeXXHOW NPOM3BOANTENBHOCTY YCTaHOBOK.

OnanasoH mowHocTen cepum SDI: ot 0.4 go 2.2 kBT npu BXOAHOM
HanpsbkeHun 198-253 B (+5 % He Gonee 20 mc), ot 0.75 pgo 4.0 kBT npwu
BXOAHOM HanpsbkeHun 342-440 B (+5 % He Gonee 20 mc).

2.1 NpuHUMN ycTponcTBa npeobpa3oBaTens 4acToTbl cepuun
SDI

SDI  npencrtaensier cobom  ceputo  npeobpasoBatenen  4acToThbl,
ucnonb3yembiXx Ans  YNpaBrieHUss  aCUMHXPOHHBIM  3nekTpoaBuraTenem
nepemeHHoro Toka. Ha pucyHke 2.1. npvBegeHa npuHUMNManNbHas
anekTpundeckass cxema [14. Bbinpsmutenb npeobpasyeT TpexdasHoe
NepemMeHHOe HanpsbkeHve B MOCTOsIHHOe. [pynna  anmeKTponmMTUYecKux
KOHOEHCaTOpOB 3BEHa MOCTOSHHOrO TOKa CTabunmusmpyroT MOCTOSIHHOE
HanpsbkeHve. [pyu nomowwm IGBT-mogynen MOCTOSIHHOE —HanpsikeHue
npeobpasyeTcst B nepemeHHoe. B crnyyae paboTbl C BbICOKOMHEPLIMOHHBIMU
Harpyskamu, Korga HanpshkKeHue B Lienu NpeBblllaeT MakCUMarnbHbI YPOBEHb,
K KnemmMam 3BeHa mnocTosiHHoro Ttoka (3MT) nogknovaeTcss TOPMO3HOM
KOMMMEKT.

Topmosmoi peancTop
{1

Bunpsmarens  LykT Kackaa IGBT-moaynedt

m=" £y L3
T oc
Peancrop

LY b icd Lsvrarens

Cems L
Topmosroi
=

tHT & &) & &

Cucrena ynpasnewus M4

Puc. 2.1 - lpuHyunuansHas anekmpuyeckas cxema 14
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2.2 HomeHknatypa usgenum

Moxanyncta, npoBepbTe YCTPOWCTBO [0 TMPUMEHEHVS Ha npeameT
OTCYTCTBUSI BHELLHWX MOBPEXAEHNI M COOTBETCTBUS 0603HAYEHMS YCTPOMCTBA
Bawewmy 3aka3y. Hagnucbh Ha 3aBoackon Tabnuyke: Hanpumep, SDI-G0.4-2B.

INSTART
MNpeobpa3zoBaTtens YacToTkl cepuu SDI
Mopens | SDI-G0.4-2B
BxoaHoe Hanpswenwe, Usx | 1~ 198...2538  50/60 Ny + 2%
BuixoaHoe Hanpsienue, Usblx | 3 ~ 0...Usx 0..599ry
MowHocTb, kBT | PTp = 0.4
Tok, A |ltp=2.1
Crenenb sawutsl | IP20

LT

0010020000010319

Puc. 2.2 - [pumep 3ago0ckol mabnuyku

Cucrtema 0603HauYeHus
SDI - GY-UB +
1 2 3 4 5

1. Cepus
2. Pexxvm G — 06LenpoMBbILLIIEHHbI
3. MowHocTb an.asuratens (kBT) Ans obwenpombiluneHHoro pexuma (G)
4. HoMuHanbHoe HanpsixeHue:
2:1~230 (220) B, 50/60 I'y;
4: 3~400 (380) B, 50/60 I'y;
5. BCTPOEHHbIN TOPMO3HOW MOAYIb

(9]

. DononHuTenbHble onumu:
C3C — pononHuTensHOE NOKpbITME MaT f1akoMm;
KMI-I — 3awmTHOE NoKpbITUE NNaTt KoMnayHAoM;
WIMP — nHamBmayanbHoe NPOeKTHOe peLLeHue.
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2.3 MogenbHbIi psg M HOMUHanbHbIE NapaMeTpsbl

Tabnuua 2.1 - MoaenbHbI psag U HoMUHaNbHbIEe NapameTpbl cepumn SDI

MonHas o o CooTBeTCTBYOLWUIA
BxogHown BbixogHon
Mogaenb MOLLHOCTb, aneKkTpoaBuratens,
TOK, A TOK, A
kBA kBT

OpHodbasHas ceTb: 198-253 B (+ 5 % He 6onee 20 mc) , 50/60 Iy (+ 2 %)

SDI-G0.4-2B 0.75 32 21 0.4
SDI-G0.75-2B 15 82 4.7 0.75
SDI-G1.5-2B 3.0 14.0 75 15
SDI-G2.2-2B 4.0 23.0 10.0 22

TpexdasHas ceTb: 342-440 B (+ 5 % He 6onee 20 mc) , 50/60 Iy (+ 2 %)

SDI-G0.75-4B 15 3.4 2.3 0.75
SDI-G1.5-4B 3.0 5.0 37 15
SDI-G2.2-4B 4.0 58 51 22
SDI-G4.0-4B 59 10.5 85 4.0

2.4 CoBMeCTUMOCTb C 3f1eKTpoABUraTenem

CTtaHpapTHbIN anekTpoaguratens Ans cepun SDI — 3TO 4-XMOMHOCHbLIN
KOPOTKO3aMKHYTbIi aCUHXPOHHBIA anekTpoasuratens. [Ons gpyrux Tunos
anekTpoasuratenei MY nogbrpaeTcs B COOTBETCTBUM C HOMUHAMBHBIM TOKOM
anekTpoaBuraTens.

HoMuHanbHbIN  TOK  3neKkTpoaBuratenss He  AOOMMKeH
== | npeBbIWaTb BLIXOAHOW TOK NpeobpasoBaTesisi HacToThbl.
— [onyckaeTcsA paboTa ¢ HECKONLKMMMU 3reKTpoABUraTensimu,
MMeLWNMN OAUHAKOBbIE TEXHUYECKUe XapakTepuctuku. B atom
criyyae nopGop OCyLWEecTBNAETCS MO CyMMe HOMWHanbHbIX
TOKOB C 20%-HbIM 3anacom:

o= (Lot Lo ¥ = + 1) - 1.2

INSTART® 12



2.5 TexHUYecKue XxapaKTepPUCTUKU

Tabnuua 2.2 - TexHu4eckune xapakTepucTuki npeobpasosartener YactoTbl cepum SDI

Mokazartenb

3HayeHue

OCHOBHbIe NapameTpbl

[nana3oH HanpsbkeHns
1 4acToThbl Ha BXOAE

1~ 198-253 B (+5 % He 6onee 20 mc) 50/60 MNu+2 %
3~ 342-440 B (+5 % He 6onee 20 mc), 50/60 Mut2 %

[uanasoH HanpsbkeHns | 3~ 0-U_, 0-599 'y
1 4acToThbl Ha BbIxoAe
[wnana3oH mowHocter | 0.4 — 4.0 kBT

Twn nogxknoyYaemMoro
anekTpoasurartens

TpexdasHblii aCUHXPOHHBI ¢ K3P

MeTogp! ynpaeneHus

YnpasneHue HanpsikeHnem/qactoTon (U/f)
BekTopHoe ynpaBneHue 6e3 obpaTHol CBA3N

Meperpy3oyHas
CNocoBHOCTb (He Yalle
1 pasa B 10 MuH)

180 % HOMUHanbHOro Toka B TeyeHue 4 c;
150 % HOMMHanbHOro Toka B TeyeHue 60 c;
120 % HOMMHanbLHOro Toka B TeveHne 60 MuH.

Hecywas yacrota 2.0~ 10«kly
MyckoBoOW MOMEHT 1.0 M'y/150 % (SVC)
[vana3oH ckopocTei 1:50 (SVC)

To4HOCTb
oTobpaxeHus
BbIXOAHOM YacTOTbI

Lindposoe 3aganue: 0.01 Iy
AHanoroBoe 3aaHue: makcumarnbHas Yactota x 0.025 %

TO4YHOCTb NOCTOSIHHOM
cKoOpoCTU

+0.5 % (SVC)

YBenumyeHve MoMeHTa

(ur

ABTOMaTUn4eckoe
PyyHoe 0.1...10.0 %

Xapakrepuctuka
3aBucumocTy (U/f)

Mpsimas, kBagpaTuyasi, ioMaHasi o HECKOMNbLKMM To4KaM, No
BbIGOPOYHBLIM 3HA4YeHUAM: HanpshxeHne/qacToTa (U/f)

XapakrepucTuka 4 NNHeNHbIX pexumMa
pasroHa/3ameanneHusi
PyHKumMa AVR ABTOMaTUYeCKasi CTabUnNM3aLms BbIXOLHOMO HaNPsHKEHWS

¢yHKI.lMOHa]1beIe BO3MOXHOCTU

MaHenb ynpaBnexns

CbemHas o 50 m

BcTpoeHHble
pacLuMpeHHble
DyHKLMN

Tanmep, BcTpoeHHoe [MU[-perynupoBaHne, KomneHcauus
OTKIMOHEHNS CKOPOCTH, BbI3BAHHOTO MOBbILLEHUEM Harpysku,
YHKUMS ynpaBrneHus YacToTomn konebaHuii (npuMeHseTcs B
o6opyaoBaHNM HAMOTKU TEKCTUITBHON HUTK)
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OuHamnyeckoe
TOPMOXeEHMNe

TopMOXeHNe NOCTOAHHLIM TOKOM

Ton4KoBbIN Pexum

TONYKOBYIO YACTOTy U BPEMS M3MEHEHWUSI CKOPOCTU MOXHO
3agaBaTb OTAENbHO. MOXHO HacTpOUTb MNPUOPUTETHLIN
TOMYKOBbLIN PEXUM B pa6oqu COCTOSAHUN

MpocTon MINK

16-ckopocTHasi paboTa uepe3 BCTpoeHHbld MNK wnu
undpoBbie BXOAbI

MHorocTyneHyatbii
pexum

16-ckopocTHast
unppoBbie BXOAbI

pabota yepes BCTpoeHHbI MK nnn

MWA-ynpasnexne

Peanvlaau,vm CUCTEMbIl ynpasneHua C OaT4yUuKoMm OGpaTHOVI
CBA3N

BesocTaHoBoYHas
paboTa

Mpw nponagaxuy NUTaHus:
MeHee 10 Mc - HenpepbiBHas paboTta
6onee 10 Mc - aBTONEpE3aNyck

CerteBble NPOTOKOIbI

Modbus RTU - BcTpoeH

Onuuu n akceccyapbl

MaHernb, YANMHUTESNbHBIA Kabeflb, MOHTaXHbLIA KOMIEKT,
3aLUMTHbIE NOKPLITWA NNaT, AoNoNHUTENbHoe 060pyaoBaHne

3almTHble (PyHKLMM

MonHbIN kKoMMnekc

3aLyMTHOoe NoKpbITUe
nnar

C2C 6a3oBoe, C3C onuusi

CTeneHb 3alUmnThl

P20

YnpaBneHnue

KaHanbl komaHabl
3anycka

MaHenb, knemmsl, ceTeBol npotokon Modbus RTU

3apaHne YacToTbl

LincbpoBoe 3apaHve, aHanoroBoe 3agaHue HanpshkeHus/Toka
1 3afjaHne C CeTeBbIX MPOTOKOMOB

MCTOYHUK NUTaHus

+10 B DC (20 mA)

Bxogbl ynpaBnexuns

5-KkaHanbHbIN pasbeM LMdpPOBOro BXOAHOro curHana (S1—
S5) 1-kaHanbHbIA pa3beM aHanoroBoro BXOLHOTO
curHana (All), KOTOPbIA MOXHO MCMONb30BaTb Kak BXO[
HanpsikeHus (0-10 B) unwu Toka (0 (4) - 20 mA)

1-kaHanbHbIA pa3beM MMNYNbCHOro BXoAHoro curHana (HDI),
paccunTaHHbIi Ha MakcMmanbHyto, YacToTy 50 Ky,

Bbixogbl ynpasneHuna

1-kaHanbHbIN pa3beM C OTKPbITbIM Konnektopom (Y), He
Gonee 24 B 50 MA,

1-kaHanbHbIN peneiiHbin Beixod (ROA, ROC), He 6onee 30 B
nocrt. Toka(3 A) n He 6onee 250 B nepem. Toka (3 A)
1-kaHanbHbIA pPa3bEM aHaNoOroBOro BbLIXOAHOMO CWrHana
(AO), KOTOPbI A MOXHO MCNOMNb30BaTL Kak BbIXOA HaNpPsKeHUs
(0 - 10 B) unu toka (0 (4) - 20 MA)

INSTART®
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YcnoBus okpyxatoLuein cpeapl

MecTo ycTaHOBKM

B nomelyeHun, BHe 30HbI AENCTBUA NPAMbIX CONMHEYHbIX Nyden,
MbIK, arpeccuBHbIX ra3oB, rOPHOYEro rasa, MacnsHowW B3Becwu,
napa, 6e3 BeinageHns koHaeHcaTa

BbicoTa Hag
YpOBHEM MopS

Hwxe 1000 m Hapg ypoBHem mopsi (oT 1000 go 3000 m npu
CHWXEHHBIX HOMVUHAMbHbBIX XapakTepucTuKax)

Temnepatypa
oKpyXatoLen
cpenbl npu paboTte
ny*

OT-10 o +40 °C (akcnnyaTtaums co CHUKEHHbIMU HOMUHANbHBIMMW
xapaktepuctukamu 1.5 % Ha kaxabivi rpagyc go +50 °C)

OTHocuTernbHas OTHocuTernbHasi BNaxHocTb Huke 90 %, 6e3 koHaeHcauum
BMaXHOCTb

OxnaxpeHue MpuHyauTensHoe

Bubpauus MeHee 5.9 m/c (0.6 g)

Temnepatypa Ot -20 po +55 °C

XpaHeHus

*TemnepaTypa oKkpy:xatoLLeii Cpefbl Npy 3anycke Npeobpa3oBaTerns YacToTbl A0SKHA ObITb Bbilue 0°C

2.6 BHewHu BUA u maccorabapuTHble XapakKTepPUCTUKK u3fe-

numa

Mogens SDI BO Bcex Tumopa3mepax WMeeT NnacTMacCoBbI KOpMyc.
KpenneHune — HacTeHHoe unu Ha din-perKy. Hipke npeacTaBneHbl BHELLHUIA BUL,
1 MaccorabapuTHble XxapakTepucTuki Mogenen.

Kpeiwka oTceka

Manens ynpaenexus

BeHTtunatop

MoHTamHoe
OTBEPCTHE

Manas kpbiwka §

Kpennexne
Ana MOoHTaxa
Ha DIN-peiike

QOTBepcTHE ANA BXOAHbLIX
1 BLIXOAHbLIX NPOBOAOE

Puc. 2.3 - Cxema modenu cepuu SDI
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Tunopasmep 1 Tunopasmep 2
Puc. 2.4 - BHewHuti sud modeneti 14 cepuu SDI

r o

TI]Iﬂl]l]ﬂﬂl]I]II]I]I]EII]I]UI]I]IHI]I]BI]I]HHI]H[I ]

[e]

Puc. 2.5 MaccozabapumHsbie xapakmepucmuku 14 cepuu SDI

Tabnuua 2.3 - OnncaHne 1 HazHaveHre KOMNOHEHTOB BHELLHeW KOHCTPyKuun SDI

Bec FaGapuTHble YcTaHOBOYHbIE
Mogens (HeTTO) pasmepbl, MM pa3mepbl, MM
1] B r L B1 B2 dg

1 SDI-G0.4-2B 0.86 82 145 115 72 135 89 4

SDI-G0.75-2B

SDI-G1.5-2B
2 | SDI-G2.2-2B 1.68 110 190 152 98 178 - 5
1 | SDI-G0.75-4B 0.86 82 145 | 115 72 135 89 4

SDI-G1.5-4B

SDI-G2.2-4B
2 | SDI-G4.0-4B 1.68 110 190 152 98 178 - 5
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naBa 3. YcTaHOBKa U nogknro4veHue

3.1 TpeGoBaHMsA NpU MOHTaXe

LLledb-moHTax, nycKkoHanago4Hble paboTbl, BBO[, B
3KCMyaTaumto, TEXHUYECKOE 06CMYXMBAHNE OOMKHbI BbINOMHSATHCS
TOMNbKO aTTeCTOBaHHbIMK CreumanicTaMmm, MMEKLLMMN NpodubHoe
obpasoBaHve B obnacTu anekTpornpusogda v aBToMaTu3auum unm
cratyc “CepucHoro/TexHnyeckoro naptHepa INSTART”, a Takke
rpynny no anekTpobe3onacHoctn He Huxe Il

HapylweHve npaBun u TpeboBaHUA MNPU MOHTaXE MOXET
NPUBECTU K MEeperpeBy, CHWXKEHWIO YPOBHS MNPOU3BOAWUTENBHOCTM
Unu BbIXody M3 CTposi NpeobpasoBaTtens YacToThl.

Mepen ycTtaHOBKOM

He npounsBoguTte yctaHoBKy 060pyaoBaHus, eCnv npyu pacrnakoBke
BbISIBMIEHO MonagaHve BoAbl B n3genve, obpasoBaHve KoHOeHcaTa,
HEKOMMMEKTHOCTb U/UN MexaHn4eckmne noBpexXaeHus.

He npou3BoguTe yCTaHOBKY, €CNW HOMMUHanbHOE 3HayeHue,
yKka3aHHOe Ha 3aBOACKOM Tabmnuuke, He COOTBETCTBYET 3HAYEHMIO,
yKkasaHHOMY B BalleM 3akKas3e.

YcnoBust TpaHCMOPTUPOBaHWSA OOMKHbI COOTBETCTBOBATL 2/1. 1.4

He kacaiTecb nevyaTHbIX MraT M 3MEKTPOHHbIX KOMMOHEHTOB
pykamu 6e3 JOMOMHMTENBHBIX 3aLLUTHBIX CPEACTB, NPenyCMOTPEHHbIX
[OENCTBYOLLVMMU 3aKOHaM U HOpMaMMU.

HecobniogeHne aTtoro TpeboBaHusi NpvBeOeT K CTaTUYECKOMY
npo6ot KOMMOHEHTOB.

Bo Bpems YCTaHOBKU

YcraHaBnvBanTe oGOpyAoBaHWE Ha He  NoaBepXeHHble
BO3ropaHuio NpeaMeThbl, Hanpumep, ¢ MeTannmnyeckon, GeTOHHO
NMOBEPXHOCTbIO M Ha ©e30nacHoOM paccTOsiHUM  OT  TOPHYUX
MaTepuanoB. HecobntogeHve aToro TpeboBaHns MOXET NPUBECTU K
BO3ropaHuto.

He ponyckaeTcsa ocnabneHvie BUHTOB C 3aBOACKMMU OTMETKaMK.

W3berainte nonagaHms B MY oroneHHbIX KOHLUOB MpoBoAa,
BMHTOB M APYrMX NMOCTOPOHHMX NpeameToB. HecobnioneHue aTtoro
TpeboBaHusi NpuBeaeT k nopexaeHuto MY.

YcraHaBnuBanTe MY B mecTax, 3aluilieHHbIX OoT Bubpauui u
NPSIMbIX COINTHEYHBIX Ny4ei.

Mpn pasmeleHnn OByx v 6onee npeobpasoBaTenen 4acToTbl
B OJHOM LUKady, pacrnonoxuTe nx cornacHo TpebosaHusim e1. 3.1,
4TObbLI 06EecneyYnTs CBOBOAHYH LIMPKYTALMIO BO3ayXa.
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Bo BpeMs 311eKTPOMOHTaXHbIX paboT

Ons cHATWA NUTaloLWEero HanpsbkeHusl ¢ CunoBbIX krnemm MY
HeobX0ANMO NpeayCMOTPETb KOHTaKTOp. [Nns 3aLmTbl OT KOPOTKOrO
3aMblkaHus  HeobXxogumMo  npedycMOTpeTb  aBTOMaTUYecKui
BblKNtoyaTens. HecobniogeHve atux TpeboBaHUn MOXET NPUBECTU
K BO3rOpPaHuio Npy KOPOTKOM 3aMbIKaHWN.

Mepen npoBedeHVWEM 3MEKTPOMOHTaXHbIX paboT ybeauTech,
4YTO NUTaHue oTkntoveHo ot MY. HecobrtogeHne aToro TpeboBaHusi
MOXET NPMBECTU K MOPAKEHUIO ANIEKTPUHECKMM TOKOM.

O6paTTe BHMMaHWE Ha MapKUPOBKY KnemMMm W ybeauTecb B
npaBuUbHOCTM MOAKMNoYeHns. HecobniogeHne atoro TpeboBaHus
MOXeT NPMBECTM K noBpexaeHuto M4Y.

Heobxogumo cobniopatb criegyrowme ycrioBus MOHTaxa:

« [Ina Bcex TMNopa3mepoB AonycTuMoe paccTosiHue mexay M4 - 100 mm no
BepTUKanu, no ropusoHtanm - 50 mm, (cm. puc. 3.1).

» [lpeobpasoBaTenb 4acToTbl MOXET ObiTb YCTaHOBMEH TOMbKO B
BepTUKarnbHOM nonoxeHun. Ecnv B ogHom LWwkady HeobxoaMmo yCTaHOBWUTb
Heckonbko Y, TO ycTaHOBKY MPOM3BOASAT CTPOro psiAOM Apyr C ApYrom
(Heponyctumo ycTaHaenmeaTb 14 gpyr Hag Apyrom).

*+ He ponyckaeTcsas nonagaHne MOCTOPOHHWX MPEAMETOB BHYTPb
BO3yXOBOAA BO BpeMs YCTAHOBKU, MHA4Ye npeobpasoBaTerib YacTOTbl MOXET
ObITb NOBPEXAEH.

* YB6eautech, 4TO Kracc 3alLmTbl npeobpa3oBaTens 4acToTbl COOTBETCTBYET
ycrnosuaM  akcnnyatauun.  HecobniopgeHne TpeboBaHuii K YCrOBMAM
OKpyXatoLlen cpegbl MOXET MPUBECTUM K COKpaLLEHWIO Cpoka CryxObl
npeobpasoBaTens 4acToThl.

CreneHb 3awwmThl IP20 0603HavaeT, 4To kopnyc npeobpasoBaTens YacToTbl
3awmuaeT oT nonajaHusi BHYTPb MPEeAMETOB AMAMETPOM, MPEBbILLAKLLIMM
12,5 MM, 1 AnuHow 6onbLie 80 MM, HO MPU 3TOM He NPENnATCTBYET NonagaHuo
B Hero Bnarv (QoXas, Kanenb KOHAeHcaTa, CTpyw BoAbl 1 Ap.).

* TpebyeTcs ycTaHOBUTb (OUMbTPYHOLLME YCTPOMCTBA B MECTE MNpUTOKa
BO3Jyxa B Cly4yae CUMbHOIO 3arpsi3HeHUsl BO3ayxa MbinbHo.
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3.1.1 TennoBblaeneHne
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Puc. 3.1 — TpebosaHusi K MUHUMaITbHbIM 8030y WHbIM 3a30pam

MoTepn aHepruM Ha npeoGpasoBaHve B MY nepeMeHHOro HanpspkeHus
B MOCTOsIHHOe, a 3aTemM o6paTHO B MepemMeHHOe, COCTaBNsOT okono 5 %.
3TV noTepy 3HepPrMM MPUBOAAT K TEMNOBLIAENEHWIO, MO3TOMY CcrefyeT
npefoTBpallaTh YBEMWYEHWE TemnepaTypbl B Crlyyae YCTaHOBKM M34enus
B 3aKpbIThIf LWKad, AN Yero npefycMaTpuBaTth B LUkady NpUHYAUTENbHYO
OXNaXJaoLLLyt0 BEHTUMNALMIO.

B atom cnyyae HeoGXOOMMO YYMTbIBATb [JaHHbIE O TEMNOBbLIAENEHUH,

ykasaHHble B Tabnuue 3.1.

Tabnuua 3.1 - TennosblAeneHe NpM HOMUHaNbHOW Harpyske

Mogens MY Tennootaaua, Bt
SDI-G0.4-2B 42
SDI-G0.75-2B 61
SDI-G1.5-2B 93
SDI-G2.2-2B 140
SDI-G0.75-4B 52
SDI-G1.5-4B 69
SDI-G2.2-4B 98
SDI -G4.0-4B 153
OcHOBHasi 4acTb B TennoBblAENEeHWM — MOTEPU B CUMOBbIX Lensx

IGBT. TlMoatomy u3MeHeHMe Hecyllei 4acToTbl MO3BONSET perynupoBaTtb
TennosblAeneHne npeobpasoBaTens YacToThl.
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3.2. MogkntoyeHne BXOAHOro NUTaHUA

3.2.1 Tpe6oBaHUs K NOAKITHOYEHUIO

Mepen nopavert nutaHua ybeautecb, 4TO nepudepuiiHoe
obopynoBaHue u MY HacTpoeHbl B COOTBETCTBUM C YKa3aHWSIMU
[aHHOro PYKOBOACTBA [ANSA ykasaHHoW mopenu. HecobniogeHue
3TOro TpeboBaHWsA NpBEAET K HECHACTHBIM CryyYasM.

Takke HeobxoAMMO ybeauTbCs, YTO KIacc HanpskeHus
nuTatLLen ceTV COOTBETCTBYET KIacCy HOMUHAMbHOTO HanNpPsXXeHNs
ny.

3.2.2 MNpepoxpaHntenun n aBTomaTuyecKue BbIKNoYaTenu

Ha Bxoge nuTaHus cnegyeT uWcnonb3oBaTb NpefoxpaHuTenu u/wmm
aBTOMaTUYECKNE BbIKIOMATENN ONsi OrpaHNYeHUs1 BO3MOXHbIX MOBPEXAEHNUI
B CIiyyae BblXOo4a M3 CTPOS BHYTPEHHUX KOMMOHEHTOB npeobpasoBarensi
4acToThl.

CnepnyeT yCTaHOBUTb KOHTAKTOP C BO3MOXHOCTbIO PYYHOro YrnpaBreHus
MEXAy WCTOYHUKOM MUTaHWs MEePeMeHHOro Toka U npuBofoM. KoHTaktop
OOIMKEH Mpyu HeobxoAMMOCTM OTKMoYaTh nodady NuUTaHus Ans NpoBedeHus
MOHTaXHbIX U CepBUCHbIX paboT, a Takke obecneyvBaTb 6e30MacHOCTbL BO
BpeMs 3TUX OENCTBUN.

3awuta nNUHUI NUTaHWs OOofbkHa obecneymBaTbCsl MNOMb3oBaTeneM B
COOTBETCTBMU C FOCYAapPCTBEHHbIMU U MECTHBIMU 3MEKTPOTEXHUYECKUMU
cTaHgapTamu. Beibop npegoxpaHuTeneit © aBTOMaTUYECKUX BbIKMOYaTenen
Npou3BOAUTCH MO BXOAHOMY HOMWHANbHOMY TOKY, [aHHble O KOTOPOM
npuBeneHbl 8 2nase 2.3 ModesbHbil psd U HOMUHAlIbHbIE Mapamempsi.
Ecnu npu pabote npegnonaratotcs agnutensHble neperpysku 150 % u Bbiwe
OT HOMMWHAIIbHOW MOLLHOCTU, TO NOABGOP OCYLLECTBMSAETCS MO BXOAHOMY TOKY,
YMHOX€eHHOMY Ha 1,5.

YbenuTech Takke, YTO BpeMs cpabaTbiBaHWsA NpefoxpaHnTenei coctaBnseT
meHee 0.5 cekyHn. Bpems cpabaTbiBaHWSA 3aBMCUT OT TuMa MCMONb3yeMoro
npenoxpaHUTensi, NOMHOrO COMPOTMBIIEHNS] CETU NUTaHWS, a Takke OT MroLaau
ceyveHus, MmaTepuana v AnvHbl nuTaroLLero kabens.

3awmrta MOXET obecneymBaTbCs GbICTpOAENCTBY LM
npefoxXpaHUTEnNsiMU TUMOB:

Tun aR/gR - NonynpoBOAHMKOBbIE NPEAOXPAHUTENN

TMn gG — cTaHgapTHble NpeaoXpaHUTeny Co BpeMeHeM cpabaTbiBaHus!
meHee 0,5 cekyHApI.
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3.2.3 NMogkno4vyeHue CUNOBLIX KNEeMM U 3a3eMneHust

Hwxe npefcraBneHa cxema cunoBbix MOAKIOYEHUN (puc. 3.2) 1 onncaHve
0603HayveHnin Ha CUNoBbIX knemmax (Tabnuua 3.2).
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Puc. 3.2 - Cxema curnosbix nodkmoqeHuli

Tabnuua 3.2 - OnucaHue CUNoBbIX KNemMm

OGo3HavyeHue knemm DYHKLUN KNeMM

L1, L2, L3 (unn L1, L2) | BxogHble kneMMbl Ans NOAKMoYeHUs 3-xdpasHon (unu
oaHobasHow) NuTatoLLer cetu

P+, PB Knemmbl Ans nogknioyeHns TOpMO3HOro pesunctopa
u,v,w BbixoZiHble KNeMMbI 151 NOAKMIOYEHWS ANeKTpoaBuMraTens
PE/D Krnemma 3alutHoro 3asemneHus

3.2.4. Mepbl NpefoCTOPOXKHOCTU MPU NOAKMNIOYEHUUN BbIXOA-
HbIX CUNOBbIX KNeMM

1. KaTeropuyecku 3anpeLLeHo NoaKiyaTh BXOA NUTatOLLEN CETU K KIeMMam
«U», «V» n «W».

2. NopgkntounTb BbixogHble knemMmbl «U», «V» n «W» kK BXOOHbIM Knemmam
anektpogsuratens «U», «V» n «W» cooTBeTCTBEHHO. [1poBepbTe HanpaBneHue
BpallleHNsi B COOTBETCTBMM C WHCTPYKUMEN Ha anekTpoasuratens. Ecnu
HanpaBrneHue BpalleHVs 3rekTpoAaBuUratens He CoBMnajaeT C MpaBUIbHbIM
HanpaBrieHUeM, MOMEHSIATE MECTaMV NPOBOAHUKM NOGbLIX ABYX KnemMMm u3 «Ux,
«V» n «Wy, nnbo npu nomoLum napameTpa Sd0.14.

3. 3anpeluaeTca 3amblkaTb HAKOPOTKO UMM 3a3eMNsATb BbIXOAHYKO LErb.
He npukacainTecb K BbIXOOQHOW LenW U He [omnyckawTe KOHTakTa BbIXOAHOro
npoBofa C koprycoMm rnpeobpasoBaTens 4acTtoTel. B npoTuBHOM crnyyae



BO3MOXHO MOPaXKeHNe 3NeKTPUYECKUM TOKOM WM 3aMblKaHUe Ha 3eMIHo.

4. He ponyckaeTcsi NOAKMIOYEHNE EMKOCTHbIX Harpy3oK K BbIXOLHOW Lienw.

5. He ponyckaeTcs ycTaHOBKa 3MeKTPOMarHUTHBIX MYCKOBbLIX YCTPOWCTB Ha
BbIXofe npeobpasoBaTtens YactoTbl. B NpoTvBHOM crydae npv pasmblKaHWu-
3aMblkaHuK yCTpoNCTBa BO BpeMsi paboTbl NnpeobpasoBaTens YactoTel 6yayT
BO3HMKaTb CKayky TOKa, KOTOpble MpuBedyT K BbIXOAY M3 CTPOSi CUMOBOrO
mopaynsi npeobpasoBaTens YacToThl.

6. YcTaHoBKa TENnoBoro pene neperpyskn. B coctaB npeobpasoBatens
4acTOTbl BXOAWT 3MEKTPOHHAsA CXeMa 3aluTbl OT neperpysok. [ononHutensHoe
TEnnoBoe perne neperpyskv HeE06XoAVMMO YCTaHOBUTL B CrieAYHOLLMX CryYasx:

. Ecnu npeobpasoBaTenb 4acToTbl MCMOMb3yeTCst AN yrnpaBreHns
HECKOSbKUMUN ABUraTensiMu;
. Ecnu nopknioyatoTcs MHOronontocHble Apuratenu. HomyHamnbHbin

TOK TENJIOBOrO perie neperpyskv OOMmKeH OblTb TaKUM e, Kak HOMUHanNbHbIN
TOK, YKa3aHHbIN Ha nacnopTHol Tabnuuke ABuraTens.

7. Ecnn cymmapHas gnvHa npoBoga mexay npeobpasoBaTenemM 4acTtoThbl
1 gBuraTenieM CruvLLIKOM Benuka, UNM Hecyllasi yactota npeobpasosaTens
YacToThl (4acToTa nepeknodeHns cunosbix IGBT-TpaH3NCTOPOB) CRAULIKOM
BbICOKa, rapMOHUYECKMIA TOK YTEYKM OT kabenen okasbiBaeT oTpuuaTenbHoe
BMMSHWE Ha npeobpasoBaTenb 4acTOTbl W OpyrMe BHELLUHWE YCTPOMWCTBA.
Ecnn gnuHa coeguHuTenbHOM NMHUM Mexay npeobpas3oBaTenem 4acToTbl
W [Buratenem ChAWLLIKOM BemnvKa, HeCylylo 4acToTy npeobpasoBartens
YacToTbl HEoOGXoAMMO MOHM3WTb. Hecylwas yvactoTa MoxeT ObiTb 3agaHa
pyHKUMOHanbHbIM kogoM Sd0.15.

3.3. MopgkntoyeHne AONOMHUTENBLHOro 060pyaoBaHUsA

B 3aBMCMMOCTM OT YCMOBWI 3KChflyaTauuyM BO3MOXHO MNpUMeHeHue
pononHutensHoro obopyaoBaHus. Ha pucyHke 3.3 npencrtaBneHa cxema
NOAKMHYEHNUS AOMONHUTENbHOro 060pyA0BaHMS.
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Puc. 3.3 — Cxema nooknoyeHus donomHumenbHo20 o6opydosaHusi



Tabnuua 3.3 — Onvcanvie JononHUTensHoro obopynoBaHust

Ne YcTtponcTteo OnucaHue yHKUMN MeTtoauka noabopa

1 ABTOMaTUYECKUI MpeaHasHayeH Ans 3alwmTbl MMHUA Mo BxoAHOMY TOKY
BbIKIoYaTens*/ 9MEeKTPOCETH OT TOKOB MEPErPY3KM 1 OT npeobpasoBarens
Mpenoxpanntens* TOKOB KOPOTKOTO 3aMblKaHUs YacToTbl [1o0pobHee —

cm. enagy 3.2.2
2 OneKTpoMarH1THbIR AnnapaTt AUCTaHLMOHHOTO AeNCTBNS, Mo BxogHOMY TOKy
KoHTakTop (KM)* npeaHa3HaYeHHbI A8 BKITIOYEHWA 1 npeo6pa3soBatens
OTKITKOYEHUI CUITOBBIX AMEKTPUYECKUX 4acToThl
Lieneii Npu HopMarbHbIX peXMMax
paborbl. [penoTepallaeT noBTopHOE
BKIIOYEHME B CIyyae BbIxofa
npeo6pa3oBaTens 4acToTbl U3 CTPOSI.

3 CeTeBoll gpoccenb MpeaHasHayeH Ans CHWKeHUst GpockoB Tabnuubl noabopa — Ha
TOKa BXOAHOW Lienun 4acTOTHOro oduumansHoM cante—
npeo6pasosaTens, npu konebaHusx 8 pasdesnie cemesou
HarnpshkeHWs B ceTu, a Taioke Ans dpoccesib
CHIWKEHUS BbIOPOCA rapMOHUYECKUX
VCKaXeHUI B ceTb OT npeobpasosaTens
YacToThbl.

4 PapunoyacToTHbIi MpenHasHayeH Ans ycTpaHeHus Mo HoMUHanbHOMY

uneTp* paguoY4acTOTHbIX LLYMOB, BIISIOLLMX HA | TOKy NnpeobpasoBarens
paboTy npeobpasoBaTtens 4acToTbl YacToTbl

OMC-unbTp dunbTpsl IMC orpaHuymBaoT Tabnuubl noadopa — Ha
HarnpshXeHe 1 TOK BbICOKOYaCTOTHbIX oduLmansHoOM canTe —
rnomex, KOTOpble BO3HWKAKOT B CETU 8_pasdene gunbmp SMC
oT npeobpasoBaTesns YacToThl B
HOpMasbHOM pexume paboTbl v B
YCINOBUSIX HEUCTIPABHOCTENA.

5 [poccenb [poccenb NOCTOSIHHOIO Toka Mopbop BLINOMHATH

NOCTOSIHHOTO TOKa obecneuvBaeT 6onee apHeKTUBHYIO no pekoMeHAaLmaM
KOPPEKLMIO KO3PhULIMEHTA MOLLHOCTH npou3BoamTens
3a CYET CrmaxuBaHus Nynbcauuii Toka
B 3BEHE MOCTOSHHOIO HaNPSHKEHUS!, YeM
BXOZJHOW ApOCCErb, OrpaHNYMBatoLLMIACS
nuwb hopmMon Toka Ha Bxoae. [Ans
MOBbILLEHUS 0TKAa30yCTONYNBOCTM
YaCTOTHO-Perynnpyemoro npuBoza B
OTBETCTBEHHbIX NPUMEHEHNSIX
peKoMeHZyeTCst KOMBUHMPOBaHHOE
ncnonb3oBaHne 06oux TMNoB
Apocceneit. BxogHol apoccens
noAaBnsieT BHELHNE KOHAYKTVBHbIE
noMexu 1 CUMMETPUYHbIE
nepeHanpshxeHns, a Apoccesnb
MOCTOSIHHOrO TOKa AOMOMHUTENLHO
CTabununanpyeT BHYTPEHHIoI0 Lienb MY,

NOBbILLIAsA 00LLYI0 HAAEXHOCTb CUCTEMBI.

6 MopaGop BbIMOMHATL ObecneyrBaeT nofady areKTPOIHEPTAX, Tabnuubl nogbopa — Ha
no pekoMeHaauusM BbipabaTbiBaeMoM B npoLiecce oduLmansHOM canTe —
npou3BoAUTEnNs TOPMOXEHMS1 ANeKTPoABMraTens Ha 8_pa3dene Topmo3HoU

TOPMO3HOIA Pe3NCTOp, rapaHTupys MoOyrib
HopMarbHyto paboTy npeobpasosatens

4acToTbl. TOpMO3HOW MOAY b

Heobxoaum, ecnu TpebyeTcs

npon3BecTn BbICTPOe TOPMOXEHMe

VNHEPLIMOHHON Harpysku.
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TopMmO3HON pesncTop

MpeaHa3HaveH Ans paccevnBaHus
3reKTpOaHepruu, BolpabaTsiBaeMon B
MPOLECCE TOPMOXKEHUS UMM PE3KOM
CHVXXEHUM CKOPOCTU 3MEKTPOABUraTeErs.

B 3aBucumocTu ot
TVNa Harpysku (CM. Ha
ochuumanbHom cante B
paspene «/Toddepxka
u cepeucy ->
«Qot(zmeHmagun»z

7 BbixoaHom
(MOTOpHBbIIt)
[Apoccenb

MpeaHasHaveH Ans 3awmTel Asuratenei
OT MWKOB HaMpPsHKEHUS, BOSHUKAIOLLIMX
npu paboTe npeobpasoBaTtenen
yacToTbl. BenununHa nynbcauuin
HarpshkeHWsi 3aBUCUT OT HecyLUen
YacToTbl nMpeobpasoBaTeneil YacToThl,
[NuHbI 1 TUNa kabens. BeicTpoe Bpemsi
HapacTaHus HanpshkeHnst
XapaKTepuayeTcsi AONONHUTENbHLIMM
MoTEPSIMA MOLLIHOCTM 1 HeXenaTernbHbIM
HarpeBoM B kabensx n auratene, a
Taloke MOXeT NpuBecTy k Npoboto unn
YCKOPEHHOMY CTapeHMI0 U30MSALMK.
CHwxaeT CKOpPOCTb HapacTaHWsi TOKOB
KOPOTKOrO 3aMblkaHWsi, TEM CamMbIM
obecneunBas Heobxogumoe Bpems Ans
cpabaTbiBaHus 3aLmThl
npeobpasoBaTens 4acToTbl.
Mcrnonb3yeTcs Npu yaaneHHocTu
anekTpoAByMraTens ot npeobpasoBarters
YacToTbl 6onee Yyem Ha 50 m.

Tabnuubl noadopa — Ha
oduumansbHoM canTte —
8_pa3sdeJie MOMOPHAIL
dpoccernb

DunbTp dU/dt*

MpeaHasHaveH Ans 3alwmTbl
[BUraTensi oT BIMSHUS UMMYNbCHBIX
nepeHanpsbkennin LUVIM, koTopble
MOryT BbI3bIBaTb MPOGON M3oNsALMK,
[IOMONHUTENbHbIN HAarpeB ABuUraTernsi,
SIBMEHNE OTPAKEHHON BOJIHBI,
PE30HAHCHOTO HaMoXeHWs BOSTH,
noTepu NOBEPXHOCTHOTO adhdekTa.
KoMmneHcupyoT eMKOCTHbIE TOKU
ONUHHBIX Kabenen asuratenen,
CHUXaeT BUXpEeBble TOKW B CepaeyHuKe
poTopa v cTaTopa Asuratens, nomexu
HaBOAWMbIE Ha PSAOM
pacnonoxeHHble cnaboTouHble
kabenu ynpaBneHus v _annapatypy.

Mop6op BLINOMHATH
no peKkoMeHAaLmUsM
npou3BoOAUTENS

BbIxoaHO CUHYCHBI
bunbTp

BbIXOAHOW CUHYCHBIN UNLTP
npepHasHaueH Ans crnaxviBaHus
VMMYTbCHOTO HANPSPKEHUS Ha BbIXOAE
YacToTHOro npeobpasoBaTens nyTem
npeo6pasoBanus LWAM-curiana B
CUHycouaanbHoe HanpsbkeHne ¢
MUHUMATTbHBIMU FapMOHUYECKAMI
VICKaXXEHUSIMU.

Tabnuubl nogbopa — Ha
oduumansHoM cante—
8 pasderie 8b1X00HOU
CUHYC-bUIbmMp

* [pun ycTaHOBKE A@HHOrO 060pyAOBaHNs crieflyeT pyKoBOACTBOBATLCA PEKOMEHAALMSIMI

Npov3BOAUTESNS MO MeToAuKe noadopa.

INSTART®
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Bo epemsi pabombl npeobpa3osamernb eeHepupyem 8bICOKUl
= | MOK ymeuyku Ha 3emmo. Heobxodumo ycmaHosumb ycmpolcmeo
= | 3awummnozo omknoyeHusi (Y30) Onsi omcnexueaHusi npeebilieHus1

moka ymeyku Ha 3eMITio, KOmopoe MOXem 803HUKHYMb 80 8peMsi
pabomai I14.

B knumamu4eckux 30Hax, rnod8epXXeHHbIM ydapamMm MOJHUU,
rnonb3o08amerito He06X0OUMO ycmaHo8UMb ycmpolcmeo 3aujuma|
om umnynbcHo20 nepeHanpsikeHus (Y3WUI) neped 14, 4mobbl
ygenu4ums CpokK cryx6bi npeobpazosamerns.

3.4 MopkntovyeHne Knemm ynpasneHus

PacnonoxeHue kneMm Ha konoake nnatbl ynpasreHua cepun SDI:

[ A [2ov | an [ a0 | s2 | sa| v [roc|

[ B |owo| WDl | s1 | s3 | s5 | op | Roa |

Tabnuua 3.4 — OnucaHune knemMm ynpasneHus

Lindposble S1 Lincdpposoit Bxoa 1 KoHkpeTHas dyHKUMS, BbINONHAeMas
BXO[HbI€ CUrHanbl ANCKPETHBIMW BXOAaMu,
s2 LincppoBoit Bxoz 2 yCTaHaBMnMBaeTCs NyTeM HacTPOWKM
napameTpos Sd4.01 — Sd4.05. dyHkuua
- CTaHOBUTCS aKTUBHOW NPU 3aMblKaHUN
S3 vposoit Bxog 3 -
Livdbp: A knemm Ha obwuin nposog (GND)
S4 Lincdpposoit Bxoa 4
S5 Lincdposoii Bxoa 5
GND O6Lwwuit nposoa O6LWwmit NpoBoA AN BXOAHbIX U
BbIXOAHbIX KIEMM AVCKPETHBIX 1
aHamnoroBbIX CUrHAOoB.
NcTouHMK nutanmns | 10V OnopHoe VcrnonbayeTca Ansa nogkmniodeHns
HanpspkeHve BHELLHUX YCTPOWCTB
aHaroroBoro BXoaa (NOTEeHLMOMETPOB U T.4.).
MakcumarnbHbI TOK HarpysKku:
25 mA. Tpebyemoe BHellHee
conpoTuBreHne He MeHee 4 KOm
AHanorosbIn All Knemma 1. PaboTta no HanpspKeHuto B
BXO[IHOWM curHan aHarnorosoro Bxofa avanasoHe 0 B ~ 10 B:
BxogHoe conpoTtusneHue 18 kOm,
MakcumaribHoe BXOAHOe
HanpsikeHne 12,5B
2. PaboTa no Toky B AnManasoHe
0~20 MA:
BXOZIHOE COMPOTUBIEHNE
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500 Om,
MaKCUManbHbI BXOOAHOW TOK 25 MA.

MepekrntoyeHne - C MOMOLLbIO
nepemblykn J3, pacnonoxeHHON Ha
nnare ynpaenexus. o
YMOM4YaHMIO yCTaHoBMeHa B
nornoXeHune, COOTBETCTBYIOLLEE
BbIXOZY HanpshKeHusl.

nHTepdeica RS-
485 ansa pa6oTbl No
npoTokony ModBUS
RTU

AHanorosbili AO Knemma 1. PaboTta no HanpshxeHuo B
BbIXOHOW cUrHan aHarnorosoro avanasoHe 0 B ~ 10 B: nonHoe
BbIXOAa conpoTuenenve> 10 kOm

2. Pabota no Toky B AnanasoHe
0/4~20 MA: nonHoe
conpotusnexHne 200~500 Owm.
MepekntoyeHne - ¢ NOMOLLbIO
nepemMblykn J2, pacnonoxeHHON Ha
nnare ynpaenenus. Mo
YMOMN4YaHUo yCTaHoBMNeHa B
nonioxeHne, COOTBETCTBYIOLLEE
BbIXOAY HaNPsHKeHWs.

Lindppososin Y Lindpposoii BbIxoa [vana3soH HanpskeHnn: 0~24 B;

BbIXOL, C OTKPbITBIM [Ownana3oH TokoB: 0~50 MA.

KOMNEKTOPOM

MmnynbcHbIn HDI BblCOKOYaCTOTHbIV [nana3oH HanpsbkeHuii: 10 ~ 30 B;

BXO[, VMNYIbCHBIN BXOA, [Ounana3zoH yactoTbl: 0 - 50 kI,

[OvanasoH ROA, | PeneliHbili Bbixoq HopmarnbHO OTKPbITbIA KOHTAKT.

YacToTbl: 0 - 50 ROC MepemeHHbIn Tok: 250 B,3A

Ky MocTosiHHbIN TOK: 30B,3 A

KommyHuka A B Knemmbl A - NONOXUTENbHbI BXOA,

LIMOHHBbIN curHan MOAKMHYEHNs B - oTpuuaTenbHbIn BXo4

INSTART®
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Puc. 3.4 — Cxema NOOKMOYEHUs yrpasnsitowux Kinemm

3.4.1 OnucaHune PyHKLMOHANbHOIro Ha3Ha4YeHUs NepemMbIveK

Onvcaxune d)yHKLl,VIOHaJ'IbHOFO Ha3Ha4YeHna nepemMbiHek npeoGpasoBaTenﬂ

yactoTbl SDI.

HassaHve WU3o6paxeHune DyHKUMA 3aBopckas
MonoXeHus HacTpovka
nepembI4ku

485 (J4) BLIKN Bbi6op cornacytollero pesucropa Ans BbIKN
:] nHTepderica RS-485
< Bkn.:noaknioyeH cornacyrowmmn
s pesuctop 120 Om
BKA Bbikn.: 6e3 cornacytoLyero peaucropa
All (J3) | | COOTBETCTBYET TOKOBOMY BXOAY 0~10B
o] (0-20MmA)
3 V COOTBETCTBYET BXOAY HanpsiKeHUs
BSal (0-10B)
Vv
AO (J2) | | coOTBETCTBYET TOKOBOMY BXOAY 0~10B
o] (0—-20MmA)
c:l V COOTBETCTBYET BXOAY HaNPshKeHNst
fc (0-10B)
v



3.4.2 OnucaHue cyHKUMOHaANbLHOro Ha3HayeHusa knemm AO um
HDI

Knemmbl AO (aHanoroBebii Bbixog) v HDI (BbICOKOYACTOTHbBIN MMMYNbCHBbIN
BXO[l) HE MOryT paboTaTb 0OAHOBPEMEeHHO. NyTeM KOMOUHMPOBAHWS YCTAaHOBOK
nepembldek J5 n J9 n cooTBeTCTBYylOWEN HacTporku napametpa Sd04.00
nonb3oBaTeny MoryT BblOMpaTh, Kakyto YHKLMIO ByayT BbINOMHATL KNeMMbI
AO 1 HDI cooTBETCTBEHHO.

Mepembiyuka MNepemblyka J9 HacTtpoiika OnucaHue

J5 napameTtpa Sd04.00

AO1 AO2 Sd4.00=1 [HencreyeT pyHKUMS
g] 0 (knemma) AO
o ]

HDI AO1

AO1 OTkntoyeHo Sd4.00 =0 HenctayeT pyHKUMS

(knemma) HDI

HDI

3.5 NMpoknagka kabenen
3.5.1 O6wue npaBuna

Bbibop ceuveHuss kabener M HaKOHEYHWKOB MPOM3BOAWTCS COrMacHo
HOMUWHanbHbIM TOKam (cMm. enagy 2.3 ModenbHbil psd U HOMUHaMbHbLIE
rapamMempbl) U pasMmepamM KNneMMHbIX CoOeauHeHu npeobpasoBaTtensi YacToThbl.
MOMEHT 3aTsKKM CUMOBBLIX U YNPaBRsIOLLUMX KIEMM MOXHO MOCMOTPETH B
Tabnuue 3.5.

Tabnuua 3.5 - MOMEHT 3aTsPKKW CUMOBLIX W YPaBRSOLMUX KNeMM

Moaenb MomeHT 3aTaXKN MomeHT 3aTsXKu (cunosble
(ynpaBnsiowye knemmel), H*m Knemmbl), H*m
SDI-G0.4-2B 05 0,7
SDI-G0.75-2B, SDI-G0.75-4B 05 0,7
SDI-G1.5-2B, SDI-G1.5-4B 05 07
SDI-G2.2-2B, SDI-G2.2-4B 05 07
SDI-G4.0-4B 05 0,7

MoaGop cwnoBbix kabenei BLIMOMHATL MPU  COGMIOAEHWM  YCMOBUIA
MECTHbIX HOPMAaTMBOB MO TEXHWKE GEe30MacHOCTM, HaMPSKEHMIO MUTAHUA 1
HOMUHarnbHOMY Toky MY ¢ yueTom TpeGoBaHuii no akcnnyaTtaumm. Bes npoBoaka
[OMKHA COOTBETCTBOBATL MECTHLIM 3aKOHaM M HOPMAaTUBHLIM JOKyMEHTaM B
OTHOLLIEHUMN CeYeHUst kabensi 1 YCroBUI OKpy>KatoLLel Cpeapbl.

Tabnuua 3.6 — 3aBNCMMOCTb ANWHbI Kabens OT HecyLLen YacToTbl

[AnuHa npoBoaa mexay N4 <100 m >100 m
W anekTpoABuUraTenem
Hecywas yactoTa (napameTtp Sd0.15) <10 kl'y, <5 kly
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OnacHocTb nopaxeHusa 3NeKTPu4eCKUM TOKOM

[MpeobpazoBaTtenb 4acToTbl MOXET MPUBECTU K BO3HUKHOBEHWIO
NMOCTOSIHHOIO TOKa B 3alUTHOM 3a3eMIISIIoLLEM MPOBOLHMKE.
HecobniogeHne criegyowmx pekoMeHaaunMin MOXEeT MpPUBECTU
K TOMY, 4YTO YCTPOWCTBO 3alUTHOTO OTKIIOHMEHUSI He obecneunT
Heobxoaumylo 3awmTy. Tam, roe AOns 3awuTbl OT MOpaXeHus
3MNEKTPUYECKUM  TOKOM MPUMEHSIETCA  YCTPOMCTBO  3aLUUTHOrO
OTKIMIOYEHUs, AONyckaeTcs yCTaHaBMMBaTb Ha CTOPOHY MNUTaHMSA
Tonbko Y30 tuna B.

3awmTa oT Nneperpysku no Toky

[Mpn uncnonb3oBaHUM HECKONbKMX ABuratenen Heobxogmmo
yCTaHaBnMBaTb JOMOMHUTENBHOE 3alUTHOEe 06opyAoBaHne Mexay
npeobpasoBarenem 4acToTbl 1 ABUraTenem, Hanpumep, ycTponcTea
3alWMTbl  OT KOPOTKOrO 3aMblkaHWs WNW  TEnfoByk  3alUUTy
asuratensi. [Ans 3awyTbl OT KOPOTKOrO 3aMblKaHUS U Meperpysku
Mo TOKY peKOMeHAYeTCsl UCMOMNb30BaTh BXOAHbIE NPEeAOXPaHUTENMN.
Ecnn npousBogutens He npedycMaTpuBaeT WX YCTaHOBKY,
npeoxXpaHUTenu OOMkKHbl OblTb YyCTAHOBMEHb!I CMELuanucToM BO
BpEeMS MOHTaxa.

OnacHocTb Toka yTeu4ku

MpeobpasoBaTtenb 4acToTbl reHepupyeT TOK yTeykn. Yem
BbllLe Hecyllasa YacToTa, TeM Gomblue ToK yTeykn. Tok yTeykm MY
coctaBnseT 6onee 3,5 MA, dakTnyeckoe 3HayeHne onpepenseTcs
ycnosuaMmn akcnnyataumn. [na obecnevenuns GesonacHocTtn MY
N anekTpoasuratenb AOMKHbI OblTb 3a3emneHbl. ConpoTuBneHve
3a3emMrieHnst JOImkHO BbiTb MeHee 4 OM. He ponyckaetcsa nogkmioyatb
3a3eMISOLLMIA NPOBOA K CBAPOYHOMY annapary v Apyromy CUIioBOMy
obopynoBaHuio.  HenpaBunbHO  BbIMOMHEHHOE  3a3emreHue
npeobpasoBaTtens YacToTbl MOXET NPUBECTU K NeTanbHOMy ncxony
Unu cepbesHbIM TpaBMaMm. [NpaBunbHoe 3a3emMrieHne o6opyaoBaHus
OOIMKHO ObITb  YCTPOEHO CepTUdULMPOBAHHLIM CrneLuanvcToM-
3MNEKTPOMOHTaXKHVKOM.
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AnekTpobe3onacHoCTb

. MpeobpasoBaTesb YacToTbl HEOGXOAMMO 3a3eMISATb B COOT-
BETCTBMM C AENCTBYIOLLMMY CTaHAapTaMyn U HOpMaTUBaMW.

. [Ins npoBOAKM BXOOAHOMO NUTAHUS, ABUrATENs U YNpaBsoLLmnx
TNIUHWUIA PEKOMEHAYETCS UCMONb30BaTh OTAENbHbIE 3a3EMIISHO-
e kabenu.

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

HUS.

. 3azemnsoLyme NpoBoaa A0SMKHbI ObITb MAKCMMarbHO KOpPOT-
KAMU.

. Cnepyvite MHCTPYKLMSIM NPOU3BOAUTENSA ABUraTens no ero
NMOAKMHOYEHUIO.

UHayumpoBaHHOe HanpshkeHue

MHOyumpoBaHHOe  HanpshkeHWe OT  BbIXOAHbIX — kKabenew
aBuratenen, pacrnonoXeHHbIX PsSAoM ApYyr C  OPYroM, MOXeT
HakonWTb 3apsi] Ha KoHAeHcaTopax obopygoBaHusi Oaxe npu
OTKIMIOYEHHOM 1 U30NMpOBaHHOM obopyaoBaHun. HecobniogeHne
TpeboBaHMI MO pas3genbHOM MPOKMagKe BbIXOAHbIX kabenen
OBuratenss MOXeT MpYMBECTM K CMepTenbHbIM UCXO4am  Mnn
TshkenblM TpaBmaM. PekomeHayeTcsi npoknafbiBaTb BbIXOAHbIE
kabenn gBuratens OTAENbHO MMM UCMONb30BaTb 3KPAHMPOBAHHbIE
Kabenw.
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Mpn ncnonb3oBaHun Gonee Yem AByx MY He ponyckaeTcs obpa3oBaHue
neTesnb C 3a3eMISOLLMM NPOBOAOM:

MpaeuneHo He npaeuneHo He pekomeHgyeTca

Puc. 3.5 - CxemamuyHoe u3obpaxeHue 06pa3osaHusi memiiu ¢ 3a3eMISIUUM Mposodom

Ha pwucyHke 3.6 npeacTtaBneHbl pasfnuyHble CUCTEMbl  3a3eMMeHUs.
PekomeHoyemas cuctema 3azemnenns TT unum IT.

L1 wAMS L1 L1
L2 A L2 L2
L3 aaa' L3 L3
PEN N N

] h PE J_ L h PE
= E Harpy3ka | T‘— | Harpyska | = | Harpyaka |

Cxema TN-C Cxema TN-S Cxema TN-C-S
F— & F— &
L2 L2
L3 L3
N N
] PE ] PE
— | Harpy3aka l Jf— | Harpyaka | 17
Cxema TT Cxema IT

Puc. 3.6 - Tunbl cucmem 3a3emneHusi

CUMMETPUYHBIN  9KPaHUPOBAHHLIN  kabenb obecneynmBaeT MeHbLUUIA
YPOBEHb 3NEKTPOMArHUTHOIO U3Ny4eHUsl BCeN NPUBOAHON CUCTEMbI, MEHBbLLYIO
Harpy3Ky Ha U3oMAuMo ANEeKTpoaBUraTensl, MeHbLUNE NOALUNMHUKOBbIE TOKU U
MEHbLUWIA U3HOC MOALUMMHUKOB. 3alUUTHBIV NPOBOAHMK BCErAa OOMKEH UMETb
[OCTaTOYHY0 NPOBOAMMOCTb.

B tabnuue 3.6 ykazaHO MUHMMarbHOE CeYeHVe 3allUTHOrO NPOBOAHUKA B
3aBUCKMOCTM OT pa3Mepa (hasHbIX MPOBOAHNKOB B COOTBETCTBUM CO CTAHAAPTOM
FOCT P M3K 61800-5-2-2015, korga (pasHbli M 3aLUMUTHBIA MPOBOAHUKM
BbIMOMHEHbI W3 OAMHaKOBOro MeTanna. B npoTuBHOM crnyyae ceyeHve
3aLLMTHOrO NMPOBOAHMKA AOMMKHO obecneymnBaTth Takyto e NPOBOAUMOCTb, YTO
1y BblbpaHHoro no Tabnuue 3.6.



Ta6nuua 3.7 - MUHMMarnbHOe CeveHme 3aLmUTHOro NPOBOAHMKA

CeyeHue ha3HbIX NPOBOAHUKOB MuHMManbHoe cevyeHne COOTBETCTBYHOLErO

S (Mm?) 3alMUTHOro NPoBOAHMKA S, (MMZ)
S<16 S

16<S<35 16
35<S SI2

CeueHvie kabensi OOMKHO ObITb paccuMTaHO, WCXOAS W3 CreayroLimx
YCMOBWIA: yKnaka B NOTOK He Bonee 6 kabenen B psg, TemnepaTypa Bo3gyxa
30 °C, usonsaums [BX, Temnepatypa noBepxHoctn 70 °C. [NapameTpsbl
kabenev AnNs OpyrMx ycrnoBWW [OSHKHbI COOTBETCTBOBATb TpeboBaHWAM
MECTHbIX HOPMAaTMBOB MO TexHUke 6e30MacHOCTW, HaNPSHKEHUIO MUTAHWUA U
HOMWHaIIbHOMY TOKY NPMBOAA C y4eToM TpeboBaHwWi No akcnnyaTauuu.

Heobxoammo npuaepxuneaTbCs CreAyLNX NpaBum:

» Kabenb anektpoasuratens cnegyeT NpoknagbliBaTe Ha PacCTOSHUM OT
ocTarnbHbIX kKabenen.

» Kabenu anekrtpoasuratenemn HecKonbKx NPMBOAOB MOXHO yKnaAbiBaTb
napannenbHo 1 psaoM ApYr C APYroM.

» Kabenb amnektpoasuratensi, kabenb nutanvsa u kabenu ynpasBneHus
npoknafbiBaTh B Pa3HblX KabenbHbIX NOTKax.

* B uensx CHWXEeHWs YpOBHS 3MNEKTPOMArHUTHbIX MOMEX, BbI3BaHHbIX
UMMYMbCHBIM XapakTePOM BbLIXOAHOTO HamnpsbkeHusi NpuBoaa, He criedyet
BbINOMHATL MOA YrNom, Kak MoxHo Gonee Gnuskum k 90°. He gonyckaetcs
npoknagka NoCcTOPOHHKX kabenen Yepes npueog. KabenbHble NOTKM OOMKHbI
MMETb XOPOLLYIO 3MEeKTPUYECKYI0 CBA3b ApYr C APYroM W C MPOBOAHWMKamu
3a3emnenusi.  [Ons  ynyyweHuss BbIpaBHMBaHUSI  MOTeHUMana  MOXHO
Mcnonb3oBaTh CUCTEMbI anMtOMUHUEBbLIX KabenbHbIX JTOTKOB.

KaGenb anekTpoasuratens

He meree 300 Mm

Kabenb nuranma

Kabenb ynpaenexus KaGenb anekTpoasuratens
[}

He MeHee 500 mm

1 He Metee 200 Mm

BxoaHoit kabenb nuTaHnsa N Y
Kabenb ynpaenenus

Puc. 3.7 - Mpaghuyeckoe npedcmasneHue paccmosiHul mexoy kabensamu
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3.5.2. BbiGop kabGenen ynpaBneHusi. SkpaHupoBaHue

Bce «kabenu ynpaBneHuss [OMKHbI ObiTb 3KpaHMpoOBaHHbIMKU. [Ans
aHarnoroBblX CUrHarnoB crnefdyeT Mcnonb3oBaTh kabenb Tuna «BuTas napa» c
[ABOWMHbBIM 3KpaHoMm (cM. puc. 3.8a). Kaxabin curHan formkeH ObiTb NOAKIOYEH C
MOMOLLbIO OTAEBbHON 9KpaHMPOBaHHOM Napbl. He crnegyeT ncnonb3osaTb OAWH
obLwmMit NpoBOA ANSt pasHbIX aHANOroBbIX CUrHaNoB.

Puc. 3.8a Puc. 3.86

[nsi HU3KOBOMNbBTHBIX LIMOPOBBIX CUTHAMOB Ny4LUEe BCEro NOAX0AMT kaberb ¢
[BOWHbIM 9KpaHOM, OZIHaKO MOXHO UCMONb30BaTh U kabenb Tuna «BuTas napa»
C 04HUM 3KpaHoMm (puc. 3.86).

3.5.3. NoaknroyeHue Ha WKNHY RS485.
Tpe6oBaHUA K NOAKIIOYEHUIO

* Mcnonb3ynTte akpaHNMpOBaHHbIN Kabenb, coaepKalumin ABe BUTbIE Napbl.

» CoepuHunTe cooTBeTCTBYIOLWME NoTeHumansl (0 B).

* MakcumanbHas gnvHa nuHum — 500 MeTpoB.

* MakcumanbHas gnvHa oteseTBreHns — 20 MeTpoB.

» lNpoknagka kabenen: npoknagpiBanTe ceTeBoW kabenb OTAEMNbHO OT
curnoBbIx kabenen (no kpaviHen mepe, Ha paccTosiHUM 30 CM); ecrnv HeobxoauMo,
BbIMNOMHANTE NepeceyeHns NoA NpsiMbIMU yriamu; NoAKIoYanTe akpaH kabensi
K KIeMMe 3a3eMIIeHns Kaaoro nogkntovaemoro npubopa.

* [MogkntounTe TEPMUHATOPBI MUHWUM K KaXKAO0MY U3 ABYX KOHLOB NIMHUN.

3.5.4. NopknioyeHMe NPOBOAOB K aHarloroBOMy BXxoAy

Mpn Manon BenuMunHe HanpsbkeHWs aHarnoroBoro CUrHana Ha Hero MoryT
NoBMUSTb BHELWHMEe nomexu. B obuiem criyyae Heobxogumo uvcrnonb3oBaTb
9KPaHMpPOBaHHbIA kabenb C ANUHONW, He npeBbiwatowert 20 M, Kak nokasaHo
Ha pucyHke 3.9.

<20m ny

/
oy

t 1ov

— L

Al

J—
)
|
: \
4|8 GND
l PE

Puc. 3.9 — Cxema rno0kmoyeHust npoeodoes K aHano2o8omy 8xody (obwul criydadi)

p—

B cnyyasix, koraa aHanoroBbIi cvrHan noABepraeTcsl BO3AENCTBUIO CUTTbHBIX
NMoMex, HeOGXOAUMO YCTaHOBWUTb (OUILTPYIOLLMIA KOHAEHCATOp, PacrnonoXuB
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ero psagoM C WCTOYHMKOM aHarioroBoro curHana, unum npoaeTb kabenb B
eppuTOBOE KOSbLIO, Kak NokasaHo Ha pucyHke 3.10. TpebyeTtcsa caenatb 2-3
BUTKa kabens Ha eppuToBOM KomMbLe. HamoTka AormkHa Npov3BoaWTLCS B

OQHOM HanpasJieHUW.

WCTOYHUK
aHanorogoro

depputosoe n4
KOMbLO

BrewHna T

curHana ) .

— a Al
1 zz2we
€ "soB ( )

- GND

Puc. 3.10 — Cxema rnodko4eHusi npoeodos K aHano2o8omMy 8xody (npu 8o3delicmeuu CuslbHbIX

nomex)

3.5.5. MNoakntoyeHue Harpy3ku K pefieiHoOMy BbIXoay

Penerinbie Bbixoabl TA-TB-TC n RA-RB-RC npegcraensoT cobon Bbixoa
TMNa «CyXOW KOHTaKT», T.e. K HUM TpebyeTcsi NoABEeCTU NUTaHWe COrnacHo
pucyHky 3.11 (nogknouveHue Harpysku, nuTaloLlencss OT MNepeMEHHOro
HanpshxkeHns) unu 3.12 (NoakmnYeHne Harpy3ku, NUTaoLWencs oT NOCTOAHHOIO

HanpshkeHns).

y

roa | =250BAC
it U—

1N

Harpyaka
(=3 A, 250B AC)

—
ROC

Puc. 3.11 — Cxema noOK/IrYeHUsT Hazpy3Ku nepeMeHHO20 moka K perelHoMy 8bIXo0y

ny
ROA <30B DC
—

5

—A
ROC
Harpyaka
(£3A,30BDC)

Puc. 3.12 — Cxema nodknoyeHuUs: Hagpy3Ku MOCMOSIHHO20 MoKa K peneltHoMy 8bIXo0y

MogkntoyeHwue k peneriHomy Bbixogy RA-RB-RC npov3BoguTcs aHanorm4Ho.



naBa 4. MNoagroToBKa K paboTe

4.1 Mepbl NpegoCcTOPOXHOCTU U NMpoOBepKa nepen NpoGHbIM
3anycKkom

He npubnmxkantech K npeobpasoBaTento 4acToThl,
3MeKTpoABUraTento U WUCMOMHUTENBHOMY MEXaHW3My B Cclyyae
MCMNONb30BaHMS aBTOMAaTUYECKOro nepesanycka, T.K. BHe3arHbIi
nepesanyck MOXeT NpuBeCcTU kK TpaBMam nepcoHarna.

[na onepaTMBHOroO OTKMIOYEHUS MNpeobpasoBaTens YacToThl,
TpebyeTcs yCTaHOBUTL OTAENbHYHO KHOMKY aBapuiHOro octaHosa. B
NPOTUBHOM Clly4ae BO3MOXHO Mosly4YeHne TpaBM.

He npukacaiitech k paguaTtopy Unm TOpMO3HOMY Pe3ncTopy, T.K.
OHW HarpeBaloTCsi 4O BbICOKMX TemnepaTtyp. B npotuBHoM crnyyae
BO3MOXEH OXOT.

MocKonbKy HU3KYIO CKOPOCTb BpaLleHUst 3neKTpoaBuratens
MOXHO MW3MEHWUTb Ha BbICOKylO, TO nepen Hadyarnom paboTbl
obs3aTenbHO ybeautecb B TOM, YTO AMANa30H BO3MOXHbIX 4acTOT
3NeKTpoABUraTens U MexaHn4eckoro o6opyaoBaHNs COOTBETCTBYET
BbICTABNEHHOMY AuanasoHy B npeobpasoBaTtene 4actotbl. B
NMPOTMBHOM CIlyyae BO3MOXHO MOfyYeHVe TPaBM U MOBpeXaeHve
obopyaoBaHus.

3anpelyaetcs CHUMaTb WM MOAKMoYaTb BbIHOCHYKO MaHernb
ynpaBreHuss Mnpyu BKMIOYEHHOM MUTaAHUM Ha npeobpasoBaTtese
yactoTbl. B MpoTMBHOM  criyyae  BO3MOXHO  MOpaXKeHue
3N1EKTPUYECKMM TOKOM.

4.2 Npob6HbIN 3anyck

1) BbINONHWTL Mepbl NPeAOCTOPOXHOCTM U NPOBEPKY nepes NpOoGHbIM
3anyckom. [lepBoe BkNtoYeHVWe npeobpasoBaTtens TpebyeTcs Npou3BOAUTL
npy OTKIIOYEHHOM 3nekTpoaBuUraTene (OTCOEAMHEHHbIX BbIXOAHbLIX CUMOBBLIX
kabensix).

2) Mocne nopayn nNUTaHUs U BKNOYEHUs npeobpasoBatensi HeobxoAMMo
ybeautbcs B TOM, 4TO npeobpa3oBaTtenb HaXoAUTCA B pexume “ocTaHoB” (Ha
auennee muraeT HaMKaums, He roput ceetoamon «Pabotar). B cnyyae, ecnu Ha
ancnnee otobpaxaeTtcsa coobleHne Tuna «Er- xXX», Heobxoammo obpaTuTbes
K enase 8 «CoobujeHusi 0 cocmosiHuuU npeobpasogamesis 4acmomai».

3) Mepen ocyluecTBNeHNeM HacTpoek npeobpasoBaTensi Nof KOHKpeTHoe
npvMeHeHne HeobXxoAMMO BbINOMHWUTE COPOC BCEX HACTPOeK Ha 3aBOACKUe
YCTaHOBKM (B 3Ha4eHue dyHKUMoHanbHoro koga Sd0.18 HyHo BbiCTaBuUTb 1).

4) BbINOMHUTb HACTPOWKY NapaMeTpOoB dneKTpoaBuraTensi:

- Sd2.02 — HoOMMHarnbHas MOLLHOCTb anekTpoasuratens (kBT);

- Sd2.03 — HoMWHanbHoe HanpshxeHue anekTpoasuratens (B);

- Sd2.04 — HOMWHanbHBIV TOK anekTpoaBuratens (A);

- Sd2.05 — HoMWHanbHasA YyacToTa anekTpoasuratens (u);
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- Sd2.06 — HOMMHanbHas CKOPOCTb anekTpoaBuratens (06/MuH).

5) [locne ycnewHoro nepBOro BKIOYEHUA npeobpasosaTtens npu
OTKMIOYEHHOM  3fieKTpoABuratene W OCYLLECTBIIEHUS BCEX YKasaHHbIX
BbllE HACTPOeK HeobXOAMMO MOAKMIOUYUTL BbIXOAHbIE CUMOBblE Kabenu k
3NEeKTpoABUraTento U/vnm JONONHUTENBHOMY 060PYAOBAHMIO, YCTAHOBIIEHHOMY
Ha BbIXxode npeobpasosartens.

6) MepBbIlt 3anyck npeobpasoBaTens C MOAKMIOYEHHbIM ABUratenem
NpPOU3BOAMTL NMPU NMOMOLLM HaxaTus KHoMku «Px». Mpn yaepXvBaHUM KHOMKM
«P» anektpopBuratens OyaeT BpawatbCs Ha CKOPOCTU, 3KBUBAINEHTHOW
yactoTe 5 'u. Heobxoammo y6eanTbes B NpaBUbHOM HanpaeBneHuy BpaLleHus
NOAKMIOYEHHOro  anekTpogsuratens. B cnyyae HeBepHOro HanpasneHust
BpalLleHns HeobXOoAMMO W3MEeHWTb HanpaBfieHWe BpaLleHUs C MOMOLLbIO
dyHKUMoHanbHoro koga Sd0.14 nnn nomeHaTb Mectamu Age mobble dasbl
BbIXO[JHOTO CMIIOBOrO NPOBOAA.

Mpv npo6Hom 3anycke npeobpasoBaTens Heobxoavmo obpalyate
ocoboe BHUMaHMWe Ha criepytoLlee:

* MPUBOZ, HE AOIMKEH NPOMU3BOANTL YPEIMEPHbIX LLYMOB, PbIBKOB
1 BUGpauuii;

* BenuM4MHa TOKa anekrpoasuratenda He OOJKHa npeBbillaTb
HOMWHAarbHOro 3Ha4eHus,

¢ MpaBUilbHOCTb 0T06pa)KeHI/I$I nHOnKaumm u 3HayYeHuln Ha
auvcnnee.

Mocne ycnewHoro ocyliecTBneHnss npobHoro 3anycka ANs nonyyYyeHus
Xenaemblx XapakTepucTUK MpuBOAA CreayeT OCYLLEeCTBUTb HAacTPOMKy BCeX
napameTpoB paboTbl NpeobpasoBarens.

Kak npu ckansipHoMm, Tak v Npy BEKTOPHOM pexume ynpaBrieHust [OKHbI
6blITb  BBeAEHbl [AaHHble C NacnopTHOW Tabnuyku anekTpoaBuUraTtens.
Ons panbHelwen HacTPOWMKM criegyeT  Ucnonb3oBaTb  Tabnuuy
(yHKUMOHANbHbLIX napamMeTpoB (cm. eragy 6.3 [lapamempbl MeH
[po2paMMUpPO8aHUs).

4.3 WpeHTndmkaums napameTpoB arneKkTpoaBUraTens (aBToHa-
CTpoWKa)

Pexum BEKTOpPHOrO YMNpaBreHUss C Pa3OMKHYTbIM KOHTYPOM CTPOUT
MaTeMaTUYeCKyl0 MoAenb NOAKMHYAEMOro aMeKkTpoaBUraTenst Ha OCHOBaHWM
BBEAEHHbIX napameTpoB. COOTBETCTBEHHO, 4YTOObI MOMYyYUTb BbICOKYHO
NPOV3BOAUTENBHOCTL JNEKTPOABUIATENS U ONTUMArbHbIE XapaKTEPUCTMKM
ynpaBneHusl, TpebyeTcA Momnmy4uTb TOYHblE MNapaMmeTpbl YnpaBrsgemMoro
anekTpoasuratens. Ons obneryeHnss AaHHoW 3a4auduv ucrnonb3yeTcst PyHKUMS
naeHTUUKaLm NapaMeTpoB arieKTpoaBuraTens.

3Tanbl Npy BbINOMHEHNN MOEHTUMUKALMN NPUBEAEHBI HIKE!

1. Beibepute BapuaHT ynpasrnexus (Sd0.01 = 0) — ynpaBneHue ¢ naHenu;

2. 3aTeMm BBeAuWTe crefytoLLme napameTpbl B COOTBETCTBUM
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C NacrnopTHOW Tabnnykon anekTpoaBuUraTens:

- Sd2.02 — HoOMMHarnbHas MOLLHOCTb anekTpoasuratens (kBT);

- Sd2.03 — HoOMWHanbHoe HanpshxeHue anekTpoasuratens (B);

- Sd2.04 — HOMWHanbHBbIV TOK anekTpoaBuratens (A);

- Sd2.05 — HoMWHanbHas yactoTa anekTtpoasuratens (u);

- Sd2.06 — HOMMHanbHas CKOPOCTb anekTpoaBuratens (06/MuH).

3. SDI moxeT ocywecTBuTb ABa Tuna uaeHTudmkaumn. Beibop gaHHoro
TMNa ngerTudunkaumn 6yaet 3aBUCEeTb OT TEXHONMOMMYECKNX YCIOBUIA:

A) ecnv Harpyaka MOXeT ObITb NMOTHOCTLIO CHSATA C Bana aneKkTpoaBuraTens,
To BbIGepuTe «1» B napametpe Sd0.17 (nonHas uaeHTMdUKaums), a 3atem
HaxxmuTte «MYCK» Ha naHenu ynpasneHnus, nocne atoro MY aBTomaTtnyecku
BbINOSHUT M3MEepeHNe CreayoLmMx napameTpoB:

- Sd2.07 (conpoTuBneHne ctatopa aCMHXPOHHOIO 3NeKTpoaABUraTensl);

-Sd2.08 (TOok XOrocToro Xofa acCUMHXPOHHOTO JfeKTpoaBuraTens).
MaeHTndmkaums BbINOnHeHa.

B) ecnn wHarpyska HE wmoxeT ObiTb NOMHOCTBIO CHATA C Bana
anekTpoasuratens, 1o Bblbepute «2» B napametpe Sd00.17 (ctaTtnyeckas
naeHtTudukaums), a 3atem Haxmute «MYCK» Ha naHenu ynpaBneHusi, nocne
aToro M4 aBTOMaTV4ECKV BBINOMHAT M3MEPEHWE CreaytoLLero napameTpa:

- Sd2.07 (conpoTuBrneHne cTaTopa acWHXPOHHOrO 3NeKTpPoABUraTens);

MapameTp Sd2.08 (TOK XONOCTOro XoA4a aCUHXPOHHOIO ANEKTPOABUraTensl)
nonb3oBaTeslb MOXET paccynTaTh, UCXOAS M3 AaHHBIX NAcNOpPTHOW Tabnunyku
ANeKTPOABUraTeNns: HOMUHamNbHbIN TOK | (A), U KO3I(DULMEHT MOLLHOCTU
cos@. Popmyna BbIYMCNEHUS TOKA XONIOCTOro X04a onmcaHa HUXe:

l,=1*J1- cosp
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MmaBa 5. BcTpoeHHas naHenb ynpaBJrieHusa n akceccyapbl

5.1 OnucaHue u pyHKLMOHaNbLHoOe Ha3Ha4YeH1e naHenu ynpas-
neHus

[MaHenb ynpaeneHus vMmeeT AMUCMNEN W KHOMKM ynpasneHus. Oducnnen
nokasblBaeT MEHI0 HaCTPONKM NapamMeTpPOB U pas3nnyHble paboyme COCTOSHUS.
KHonkn — nHTepdelic cBs3n nonbaoBaTens n npeobpasosarens 4acToThl.

HaBwvraums no nonb3oBaTenbCKOMY MEHHO:

* Mpun nogaye NUTaHUsi Ha CBETOANOLHONM NaHenn oTobpaxaeTcs onopHas
yacrtota (B I'u);

* 1N nepeknioyeHns Mexay napameTpamu MOHUTOPUHra UCMosnb3yeTcst

KHorka | > | ;

« [1ns nepexona B MEHI0 MPOrpaMMmnpoBaHust NCNONb3yeTCA KHOMKa «MeHto».

Csetoguoast

Aucnnen

KHOMKa MOHMTOpUHra
IMoTeHunomeTp Py
Knonka noaTsepxaAeHns

KHonka nporpammuposaxmns BBOAA AAHHbIX

Knonka 3anycka

Knonka ocraHosa/cGpoca

MHOroyHKUMOHANbHAS KHONKa KHonku Beepx/sHn3

Puc. 5.1 - @yHKyuu KHOMOK U ceemoouodos naHenu ynpasneHus SDI

Tabnuua 5.1 - OnucaHne KHOMOK 1 CBETOAMOAOB BCTPOEHHOW naHenu SDI

Ha3HauyeHue KkHONOK

MEHIO KHOMKa nporpamMupoBaHus: BXOA B MEHIO NepBOoro YpoBHS Unun
BbIXOA U3 rpynMbl NapamMeTpoB, OTMeHa U3MEHEHUS napameTpa

BBOAO BbinonHsaeT hyHKUMIO Nnepexoaa B MEHIO BTOPOrO U TPETLENO YPOBHSA.
CoxpaHsieT BbIbpaHHOe 3Ha4yeHne BO BHYTPEHHIOW namsaTb M4Y.

P MHorodyHKuMOHanbHas kHonka. MoxeT 6blTb HacCTpoeHa Ha
BbINOMHEHWE Pa3nuyHbIX OYHKLUIA, TaK1X Kak BbIGOp HanpaBneHust
BpaLleHus, peBepc v T 4. YHKLMIO KHOMKM 3 MOXHO YCTaHOBUTb B
napameTtpe Sd6.01

Mo ymonyaHuio ABNsSieTCs KoMaHAo Ha 3anyck B TONYKOBOM pPexuMe.
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>> B pexvMe MOHUTOPUHTA BBINOMHSAET (PYHKLMIO NEPEKOUEHUsT MEXAY
napameTpamiu.

B pexvmMe nporpaMMUpoBaHus BbINOMHAET (hyHKLMIO Nepexoaa
Mexay paspsigamu BbIGpaHHbIX NapamMeTpos.

nycK KHonka 3anycka M4
cTon OctaHog M4, cbpoc owmbok

BBEPX/BHWU3 | KHonka Ans M3MeHeHWsi napameTpa Unm onopHoiA 4acToThbl (Mpu
onpeaeneHHon HacTpomke)

CeeToanoaHas uHavKaums

Pa6oTa Bkn: anekTpoasuratens B COCTOsiHUM paboTbl
BbIkn: anekTpoABMraTenbs B COCTOSHUM OCTaHOBa
TokanbHo/ Bkn: 3anyck v 0CTaHOB MPOU3BOANUTCS C KNEMM
AuCT. BbIkn: 3anyck v 0CTaHOB NPOU3BOAMUTCS C MaHeNu ynpaBreHnst

MwuraeT: 3anyck 1 ocTaHoB npounasoauTcs Yepes Modbus RTU

BMP/PeBepc | Bkn: BpalleHue B 06paTHOM HamnpasneHuu (pesepc) Bbikn:
BpalleHne B MPSIMOM HarnpaeneHun (Bnepes)

My Bkn: oTobpaxaemas BennymHa umeeT eanHULY namepenmns My

A Bkn: oTobpaxaemas BenuumHa MMeeT eyHuLLY u3MepeHns A

5.2 Oucnnen

B coctosiHum pabotbl unm octaHosa MY cBeToaMoabl NaHenun ynpaBneHus
oTOOpaxalT pasnuuyHble COoCcTosiHUSI npeobpasoBatens. B napameTtpax
oTobpaxeHnsa Sd6.04, Sd6.05, Sd6.06 MoxHO BbIOpaTk Tpebyemble nokasartenu
ansa otobpaxeHuns Ha gucnnee. KHonka «BBO[» mncnonb3dyeTtcs Ans CMeHbI
rokasarenem.

WNHpnkatop = 3Hauenne  UHaukatop = 3HaueHme @ WMHaukatop = 3HaueHue
i 0 { 1 c 2
3 3 U 4 C 5
b 6 1 7 =} 8
9 s A A b | e
r C o d = E
FoF HoooH .' |
L L ,'_,r N M n
I, o = P r r
5 S = t L U
ot \Y . - -
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5.3 ononHuTenbHbIe akceccyapbl
5.3.1 MOHTaXHbIN KOMMNEKT

CeToavoaHasi NaHernb SBNSETCS BbIHOCHOW U MOXET ObITb MO yMOn4yaHuo
ycTaHoBneHa B 14 nnu BbiHeceHa 0TAENbHO Ha LKad C MOMOLLbI MOHTaXHOIo
KoMmnrekTa (B KOMMIEKT MOCTaBKM BXOAMT MOHTaXHasi pamka U kabernb
anvHon 1,5 m).

CreneHb 3awuTtbl naHenu ynpasnexus: IP31.

MoHTaxHbIn komnnekt SDI-MK ans naHenu SDI-KP BkntovaeT B cebs

MOHTaXHytlo pamky SDI-MF ans naHenu u yanuHutenbHbln kabenb IN-EC
(1-50 m).

Puc. 5.2 - BHewmHuti 8ud SDI-MK u SDI-KP
Tabnuua 5.2 - Paamepbl MoHTaxHoM pamku SDI-MF u naHenu SDI-KP

HaumeHoBaHue L, mm B, mm I, Mmm w1, mm B1, mm M, mm
SDI-MF 70,2 94 15,1 64,8 86,8 135
SDI-KP 60 72,8 37 - 66,8 13,1

L
1
M u 1
0| - ] R
oo
ooo
J
Vi r
o I8

wr

SDI-MF SDI-KP
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5.3.2 YanuHuTenbHbIN Kabenb

OTAenbHO MOXHO NPMOBPECTM yaNMHUTENbHBIN kaberb Ao 50 M Ans naHenu
ynpasneHusi.

Puc.5.3 - YonuHumenbHsili kaberss IN-EC
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MaBa 6. MeHI0 nporpammupoBaHusi

MeHto nporpaMmypoBaHust MOXeT BbiTb M3MEHEHO Kak B peXnMe oCTaHoBa,
TaK 1 B pexumMe paboThbl.

6.1 HaBuraums v pegakTupoBaHue nNapaMeTpoB B MeHI0

MeHto nporpaMmMnpoBaHnsA UCMONb3yeTcAa ANld NpocMoTpa U U3IMEHEeHUA
napameTpoB, onpefensiowmx paboty npeobpasoBatens YacToTbl. [ns goctyna
K MEHI0 nporpaMmmMmmnpoBaHnAa Ha rMaBHOM 3KpaHE HaXMUTE KHOMKY «MeHto».
B npeobpasoBatene w4actotbl cepun LCl wucnonb3yetcs TpexypoBHeBas
CTPYKTypa MeHI0 Ans HAaCTPONKN napameTpoB.

Ipynna dyHKUMOHAMNbHBLIX NapameTpoB (MEHI0 MepBOro YpOBHS)
napameTp (MEHI0 BTOPOro YpOBHS)}-»3HaYeHWe napametpa (MeHK TpeTbero
YPOBHS). Hke npuBegeHbl CXxeMa 1 HaBurauusi No MEeHI0 NporpaMMypoBaHus:

OTobpakeHue F—————————— — — -
3HaYEHWs napameTpa | G Boaapar\ y 1
[ 50.00 |- > [ sdoo |4— €HIO YPOBHSI
L _'“_ ______ I |
Boaspat
Y T Ty T ___i
| [sd00.03fg———>{sdoo.04| | Merto yposns 2
I ® I
LA Y A A
(mEnd] Boaspar
———————— —
| |
Iﬂl (Ga0a) (M3mererre | Metito ypoera 3
______i”ﬁel“”___l

HaxkumanTte kHonkn @@ Ans MaMeHeHns 3Ha4veHVin napameTpoB
Puc. 6.1 - Cxema HacmpoUKu napamempos MeHto

HaBuraums no MeHo NporpaMMnpoBaHus:

» [ing HaBuraumu Mexay rpynnaMu napameTpoB MeHI0 MporpamMmmnpoBaHuns
MCMOMb3YTCS KHOMKN n ;

 [ins nepexofa B crieaytoLLiee NoaMEHI0 UCMONb3yeTcst kHomnka «Beoay, ans
BO3BpaTa B npeablayLliee MeHI0 NCMoNb3yeTcs KHomka «MeHioy;

* Mocne BbIGOpa rpynnbl NAapaMeTpPoB NpW HaxaTun KHoMkn «Beoa» mexay
pa3psigamMu — KHormka

« [Ins coxpaHeHWs HOBOrO 3Ha4YeHWsi napameTpa WCMoMb3yeTcst KHOMKa
«BBoay. [Ins Bbixoga 6e3 coxpaHeHUs1 U3BMEHEHWI — KHomka «MeHHo».

Hwke npvBegeH npvmep M3MeHeHus napameTpa ¢ kogom Sd3-03 u
ycTaHoBKa ero B 3HaveHue 15.00 Iy,
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[ 50.00 |—»| sdoo |@>\ $d03 |—»[sdo3. 00|—>[Sd03 03]

[MEHIO]T [mEHIO] (BBOA | ¢ ((eBon |

| 5d03 |«—|sd03.04]«—| 15.00 |<—| 10.00 |<—| 10.00 |

Puc.6.2 - [pumep usmeHeHus1 3Ha4YeHUs napamempa

Ecnu kof napameTpa He MUraeT, TO 3HA4YUT, OH HE MOXET ObITb M3MEHEH.

B03MOXHbIe MPUYMHBI:

1. laHHbI napameTp sBsieTCs NapameTpoM At MOHUTOPUHIA;

2. MapameTp He MOXeT ObITb M3MEHEH BO BpeMsi paboTbl. OH MOXET BbITb
N3MEHEH TONbKO MOCIe OCTaHOBKM 3IEKTpOABUraTernsi.

6.2 3awwmTa OT MU3MEeHeHUs NnapameTpoB

MeHio nporpamMmmupoBaHvMs MoxeT ObiTb 3abrnokvpoBaHO And  TOro,
4YTOObI 3anMpeTUTb HexenaTtenbHbIM MOSb30BaTENAM W3MEHATb MapameTpbl.
BrnokupoBka Ha 3anucb nNapameTpoB ycTaHaBnueaeTcs napametpom Sd6.00,
KOTOPbIN NO3BONSET YCTAHOBWTL MapOsib HA MEHIO MPOrpamMmMypOBaHuS.

[ns 6GIOKMPOBKM MEHIO NPOrPaMMMUpPOBaHUS:

1. OTkponTe MeHIO nporpaMMupoBaHust (kHomka «MeHo» Ha rnmaBHOM
KpaHe);

2. C NOMOLLIbI0 KHOMOK @ " @ BblbepuTe rpynny Sd6 1 HaxxM1UTe KHOMKY

«BBopay;

3. C nomoLLbi KHOMOK @ " @ BblbepnTe napameTp Sd6.00 u HaxmuTe
KHOMKy «BBoay;

4. MNpuaymanTte NATU3HAYHbIV Naporb, OTNM4YHbIN oT 00000, 1 BBEAMTE ero ¢
nomoLwto kHonok () , (%) u (®) . Haxwmure KkHomKy «Beoa.

Tenepb Npu nepexofge B MeHK MporpaMMUpoBaHusi npeobpasoBaTernb
YacTOTbl CHa4arna 3anpocuT BBOA Naporsi, yCTaHOBIIEHHOTO paHee B NapameTpe
Sd6.00.

[na Toro, 4ToGbl OTMEHWUTbL GNOKMPOBKY NapaMeTpoB, B
== | napameTtpe Sd6.00 Hy>xHO ycTaHOBUTb 3Ha4eHne «00000».

— e Ecrm Bbl 3abbinu naponb, obpatutecb B TEXHWUYECKYH
nopaepxky INSTART.

6.3 MapameTpbl MEHI0 NPOrPaMMUPOBAHUSA U UX ONMUCaHNe

B MY cepumn SDI napameTpbl CrpynnupoBaHbl Mo yHKLUMOHaNbHOMY
HasHaueHuto. Ans ynobcTBa nporpaMMmnpoBaHunst BaXXHO MOMHUTL!

1. Homep rpynnbl COOTBETCTBYET MEHIO MEPBOrO YPOBHS;

2. Homep napameTpa COOTBETCTBYET MEHIO BTOPOrO YPOBHS;

3. 3HaueHue napameTpa COOTBETCTBYET MEHIO TPETHLETO YPOBHSI.
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KpaTtkas nHcpopmauus o Tabnuue pyHKLUMOHaNbHbIX NapamMmeTpoB*

HasHaueHwne cTonbuoB Tabnumubl hyHKUMOHaNbHbBIX NapaMeTpoB:

1-1 cTonbel, « PYHKLMOHanNbHbIN KOA», COOEPXKUT HOMEpP NapameTpa;

2-n  cTonbeu, «HasBaHve yHKUMW», COAEPXWUT TNOMHOe Ha3BaHue
napameTpa;

3-1 cTonGeu, «[vanasoH HacTpoKkMy, 0603HaAYaET JOMYCTUMbIN AnanasoH

3HaYeHVn NnapameTpa;

4-11 cTonbGel, «3aBOACKOE 3HAYEHWE» — WCXOOHOE YCTaHOBIIEHHOE
3HaYeHuE;

5- cronbeu, «WM3veHeHne», o6O3Ha4aeT yCMNOBUS W3MEHEHUS WK
OTCYTCTBUE BO3MOXHOCTW M3MEHEHWUSI JAaHHOro napameTpa. Hwxe noapobHo
onucaHbl YCroBHble 0603Ha4YeHNs:

«o»: [aHHbI napaMeTp MOXeT ObiTb M3MeHeH, koraa MY HaxoguTcs kak B
pexume OCTaHOBa, Tak U B pexxume paboTbl;

«m»: [aHHbI napameTp MoxeT OblTb M3MEHeH Tonbko Toraa, korga MY
HaxoOuTCsl B peXnme oCcTaHoBa;

«eox»: [laHHbI NapameTp SBMAETCS napaMmeTpoM MOHUTOPMHIa (MCnonb3yeTcs
015t IPOCMOTPa M He MOXET ObITb U3MEHEH)

«#»: [aHHbln napameTp MOXeT ObiTb M3MEHEH TONbKO cheunanucTaMmm
CEpBUCHON CINyXObl.

*Ecrm B Y npucytctByeT YHKUMOHaMbHBIN NapameTp, HO B HACTOSILLEM
PYKOBOACTBE HET [Af1S HEro OMnMCaHWusi, 3TO 3Ha4UT, YTO AaHHas yHKUMA

F'pynna Sd00: OcHOBHbIe NapameTpbl

DyHKUMO- HasBaHue [nana3oH HacTPOMNKn 3aBoga. U3m.
HanbHbIA dyHKUMU 3Hau.
koA
Sd0.00 Pexum 0: CkanspHbin (U/f) 1 ]

ynpaeneHust | 1: BeKTOpHbIN C pa3OMKHYTbIM KOHTYPOM
(SVC, 6e3 natymka obpaTHom cBsi3n)

0: CkansipHbin (U/f)

Mooxoout Anst ncnonb3oBaHUsi B CUCTEMax C HeBOMbLUMMYK Harpy3kamu,
Hanpumep, C BeHTUMsAITOpaMyM W Hacocamu. Takke Wcrnonb3yetcss B
cnyyasix, korga oguH npeobpasoBaTteflb YacTOTbl yMpPaBnAseT HECKONMbKUMU
aneKkTpoaBUraTensMu.

1: BeKTOpHbIN C Pa3OMKHYTbIM KOHTYpoM (SVC)

Hu3skas yactoTa 1 BbIXO C BbICOKAM KPYTSALLUM MOMEHTOM, BO3MOXHOCTb
paboTbl CO 3HAYUTENbHBIMU Harpy3kamu.
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Mpy  n“cnonb3oBaHUM BEKTOPHOTO  yNpaBneHus HeobXxoaumMo
== | BbINOMHWUTb WAEHTUMUKALMIO NapamMeTpoB 3MeKTpoasBuraTens,
== | npeumyLlecTBa BEKTOpPHOro crnocoba ynpaBneHnss MoryT ObiTb
MCNOJIb30BaHbI TOJIbKO Mocre nony4vyeHns (baKTI/ILIeCKI/IX napameTpoB
MCMOSb3yeMOro afieKTpoaBuraTensi.

DyHKUMO- HasBaHue [uana3oH HacTPONKn 3aBog. U3m.
HanbHbINA pyHKLUM 3Hau.
Kon
Sd0.01 WCTOUHMK 0: MaHenb ynpasneHnsa 0 [a]
KoMaHza 1: TepmuHan (knemmbl yripaBneHust)
nycka/ 2: Mpotokon cBsiau ModBUS RTU
ocTaHoBa

BbibepuTe uCTouHMK KOMaHA Nycka/ocTaHoBa NpeobpasoBaTenst YacToThl.

0: MNaHenb ynpaBneHus

3anyck, OCTaHOB W peBEePC BLIMOMHSIOTCS C MOMOLLBIO KHOMOK MaHemnu
ynpasneHus.

1: TepMuHan (kneMmbi ynpaBrieHust)

3anyck, ocTaHoB, peBepc U Ap. (PYHKLMWN BbIMOMHSIOTCS C MOMOLLBIO
LMppOBbIX KNEeMM ynpaBreHus.

2: Mpotokon cBsasn ModBUS RTU

3anyck, OocTaHoB, peBepc W Ap. (OYHKUUM BbIMOMHSTCA C MOMOLLbLIO
ceTeBoro npoTtokona ModBUS RTU

WHdopmMaumio 0 dyHKUMOHAMbHBIX — MapameTpax, CBSi3aHHbIX  C
ceTeBblM npokoriom ModBUS RTU, cm. e “Tpynna SdOC: [lapamempsbi
KOMMYHUKauuoHHo20 npomokosna Modbus RTU”.

DyHKUMO- HasBanue [nana3oH HacTPOMNKn 3aBogp. Usm.
HanbHbIN KO4 OyHKLMUN 3Hau.
Sdo0.03 MakcumanbHas Sd0.04 ~599.00 Ny 50.00 n
BbIXOAHast My
yacTota

MakcumanbHas 4actoTa, KoTopasi MOXeT OblTb noJaHa Ha BbIXoA
npeobpasoBaTens YacToTbl.

Ecnn aHanoroBbin BXOA, MMMYNbCHBIN BXOA, BXO4 MHOrOCTyreH4aTon
komangbl unu MJIK npeobpasoBatenst 4acToTbl MPUMEHSIIOTCA B KayecTBe
WCTOYHMKOB 3aJiaHWsi OMOPHOrO CurHama, To npoueHTHoe 3HadeHue (100%)
OyaeT cooTBETCTBOBATHL 3HAYEHMIO, 3a4aHHOMY AaHHbIM NMapameTpoM.

OTOT NapameTp ABMSIETCSt OCHOBHLIM U HEOOXOAMM Ansi HACTPOMKU YacToThl,
a Takke AN HaCTPOMKN 3HA4YEHWIN YCKOPEHUSI 1 TOPMOXKEHUSI.
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DyHKUMO- HasBaHue [nana3oH HacTPOWNKK 3aBogp. Usm.
HanbHbIV KOf, OyHKLMUM 3Hau.
Sd0.04 BepxHsia Sd0.05 ~ Sd0.03 50.00 n
npeaenbHasi My
yacrtoTa

OrpaHuyeHne BbIXOOHOW paboyent 4YacToTbl. 3Ha4YeHWe MOXeT OblTb
MeHbLUEe Unn paBHO MakcumarnbHon YyacTtoTte (Sd0.03), HO He MeHbLUEe HUKHEN
npegenbHon YactoTbl (Sd0.05).

DyHKUMO- HasBaHue [nana3oH HaCcTPOWNKK 3aBogp. U3m.
HanbHbIN KOA pyHKLUMK 3Hau.
Sd0.05 HwxHsist 0.00 Ny ~ Sd0.04 00.00 n
npeaenbHasi My
yactoTa

HwxHWiA npegen yacToTbl Npy perynupoBke Ha Bbixoae M4.

Ecnu onopHasi yactoTa Huxe HWKHel npedensHon YacToTbl, To 3anyck M4
He OyZeT npousBeaeH.

Ecnn B npouecce pabotbl 14 onopHas yactoTa yCTaHaBnvMBaETCH HDKe
HWDKHEN npedenbHON, TO BbIXOAHAs paboyas YactoTa MOXeT ObITb MOHWXeHa
TONbKO 0 HWXKHEN NpeaernbHON YacToTbl unu MY moxeT paboTaTtb Ha HyneBow
YyacToTe (ANs aKTMBauMM JAHHOrO pexuma ycTtaHoBuTe B napameTpe Sd1.17
COOTBETCTBYHOLLIEE 3HAYEHME).

NCTOYHUK
3a4aHnAa 4acToTbl
B

4: BbICOKOYACTOTHbIN
MMNynbCHbI Bxog (HDI)

5: Mpocrow MK

6: MHorocTyneHuaTbiii pexum
7: NMNO-ynpaBneHve

8: MpoTokon cBsizan Modbus
RTU

®yHKLMO- HassaHue [nana3oH HacTPOMKK 3aBopg. Uam.
HanbHbIN koA OyHKLMUN 3Hau.
Sd0.06 NcTouHnk 3apa- 0: KHomku naHenu ynpasneHust 1 [u}
HUS YacToTbl A 1: MoTeHunomeTp naHenu
ynpasneHus
2: AHanoroBbIi Bxog All
Sd0.07 BeromoratensHbiin | 3: Peseps 5 o

YcTaHoBUTE UCTOYHMK 3a4aHusA YacToThbl A 1 B.
KaHan «A» — oCHOBHOW, kaHan «B» mncnonb3dyeTcs Kak AONOMHUTENbHbIV
WCTOYHVK 3a[laH1si OMOPHOro curHana.
0: KHonku naHenu ynpaBneHus
HavanbHoe 3HauveHve onopHonm 4yacToTbl — 3HadveHve Sd0.11 (OnopHas
YyacTtoTa (MpyM UCTOYHUKE YacTOTbl — KHOMKM MaHenu ynpasnexusi)). OnopHoe
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3HaYyeHne 4acToTbl MOXHO M3MEHSITb NPU MOMOLLM KHOMOK « @ » (BBEPX)
n o« @ » (BHM3) W KnNemm ynpasneHus (yBenunyeHue/ymeHblueHue
YacToTbl). [locne oTkMoYeHUst U nocneayowero Bo3obHoBNeHust nutadus MY
OMOPHOE 3HaYeHne 4YacToThbl BO3BpaLLaeTcs K 3HaveHuo Sd0.11

1: OnopHbIN cUrHan 3agaeTcs NOTEeHUMOMETPOM NaHenu ynpasneHus.

2: Mpwu BbIGOPE 3TOro 3Ha4YeHMs ornopHas YactoTa byaeT ycTaHaBNMBaTLCS
B 3aBUCUMOCTU OT 3HayeHuss Ha aHanoroBoMm Bxoge All. [OuanasoH All,
no HanpsbkeHuntio 0 ~ 10 B Ha Bxoge, no Toky 0 ~ 20 MA. Bcero nmeetcs 5
XapaKTepUCTUK 3aBUCUMOCTU. TPU U3 HUX SBMSIOTCH NIMHENHBIMM OTHOLLEHUSIMU,
UMELWMMN 2 TOYKN ANS M3MEHEHUS 3aBUCUMOCTMW, OCTaBLUMecs 2 umvetoT 4
ToYkW. [Monb3oBaTenlb MOXET U3MEHATb 3aBUCUMOCTb OMOPHOM YacToThbl OT
BXO[HOrO CMrHana Ha aHanoroBbIX BXoAax npu nMoMoLuy napameTpoB 2pyribl
Sdo4.

3: Pe3epB

4: OnopHas YacToTa byaeT ycTaHaBNMBaTLCS B 3aBUCMMOCTM OT 3HAYeHUs
Ha umnyrnbcHoM Bxope. [lnanasoH 4actotel — 0 ~ 50 kl'u. [Monb3oBaTens
MOXeT M3MEHSATb 3aBWCUMOCTb OMOPHON YacTOTbl OT BXOAHOrO CUrHama Ha
UMMyNbCHOM BXOZe npu nomoly napametpoB Sd4.23~Sd4.27.

5: MNK.

MpeobpasoBatent 4actoTbl paboTaeT noA ynpasfieHWEM MporpaMmel,
3anucanHon B MK, korga ycraHoBneH napametp Sd0.05 = 5 unn Sd0.07 = 5.
[ns BeiGopa paboyer YacToThbl, HaNpPaBeHNs BPALLEHVS, BPEMEHW YCKOPEHUs!
1 TOPMOXEHWS, a TakkKe BpeMeHV NpebbiBaHnsa Ha TOW UM UHOW CTyneHn (npuv
ynpasneHun ot MNJIK 1 B MHOrocTyneH4aToM pexume) Heo6XxoarMo HacTpouTb
napameTpsbl 2pyrbl SAdOA.

6: Mpeobpa3oBaTtens YacToTbl paboTaeT B pexnMe MHOFOCTyneH4aToro
ynpaBrieHUsi CKOPOCTbl, Korga yctaHoBreH napametp Sd0.06 = 6 wnu
Sd0.07 =6.

[nsa Bbibopa TekyLen CTyneHn HacTponTe napametp Sd4, a ansa Beibopa
TekyLlen paboyelt YacToTbl — napameTp SdA.

Pex1M MHOrocTyneH4aToro ynpasneHusi UMeeT NpuopuTeT, ecnv napaMeTpbl
Sd0.06 unun Sd0.07 He paBHbl 5 unu 6, HO NpyU 3TOM HacTpanBaemasi CTyneHb
MOXET HaxoauTbCsl ToNbKo B npegenax 1 — 15. Ecnu napameTtpbl Sd0.06 nnn
Sd0.07 paBHbl 5 unu 6, To HacTpavBaemast CTyrneHb MoXeT 6biTb 0 — 15.

7: MNpwn BbIbOpe AaHHOro 3HadeHus BoinonHsieTcss MUA-perynupoBaHue
npotecca pabotbl MN4Y. Bonee noapobHo — cm. epynny Sd08.

8: BapaHvie onopHoro curHana BbIMOMHAETCst No NpoTokony ceA3n ModBUS
RTU uepes pernctp ynpasneHus.

Bonee nogpobHo — cm. epyrny SdOC.
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MCTOMHMKA
3agaHns
YyacToTbl B npu
KOMBUHaLUmmn
MCTOYHNKOB

YyacToTa (Sd0.03)
1: TekyLjas 4actoTa UCTOYHMKA
A

DyHKUMO- HasBaHue [unana3oH HacTPONKnN 3aBoga. Uam.
HanbHbIV KOf, yHKLUM 3Hau.
Sd0.08 BepxHuit npegen 0: MakcvumarnbHas BbIxogHas 0 ]

oTot napamMeTp ucnonb3dyetca Ana onpeneneHua guanas3oHa kKaHana B.

Ecnu gnanasoH BbIGpaH OTHOCMTENBHO MakCMMasibHOWM YacToTbl, TO AMana3oH
kaHana B Oynmer meHsiTbca B 3aBucumocTu oT napametpa Sd0.03. Ecnm
avana3oH BblbpaH OTHOCMTENbHO kaHana A, To AuanasoH kaHana B Gyget
N3MEHSITbCS OTHOCUTENBHO OMOPHOTrO cUrHana kaHana A.

DyHKUMO- HasBaHue [nana3oH HacTPOWKK 3aBog. Uzm.
HanbHbIVA KOA hyHKUMKN 3Hau.
Sd0.09 KoadhcpmumeHt 0.0 % ~ 100.0 % 100.0% | o
ycunexuns
VCTOYHWKA
curHana
V3MeHeHns
yacToThl («B»)

[aHHbI napameTp saBnsfeTcs KO3PMUUMEHTOM YCUMEHUS WUCTOMHUKA
curHana, ynpaenstollero yactoton B. Yactota B = koMaHAgHbI curHan oT
MNCTOYHMKa YacToThl B (B npoLeHTax) x ycTaHOBKa BEPXHEN rpaHuLibl YacToTbl
B x koadhdULIMEHT yCuneHnsa NCTOYHUKA cUrHana naMeHeHus Jactotbl. Koraa
nonb3oBaTenb BbIOMPaEeT UCTOYHMK YacToThl B B kayecTBe BComMoraTtenbHoro

WUCTOYHUKa 4acTOoThl,

BCrnomMoraTtesfibHOro NCTO4YHMKa 4actoThbl.

3TOT napameTp ornpendenser 3Ha4YeHUe YCTaHOBKM

VCTOYHUKOB
yactotel AnB

3abnokunpoBaH)

1: PaboTaeT TonbKO
WCTOYHUK B (MCTOYHMK A
3abnokunpoBaH)

2: A+B

3:A-B

4: Makcumym us A unu B
5: MuHuMym us A unu B

DyHKUMO- HasBaHue [nana3oH HacTPOWNKK 3aBog. Uzm.
HanbHbIV Ko dbyHKUMU 3Hau.
Sd0.10 BobiGop 0: PaboTaeT Tonbko 0
KOMOUHaLMn VCTOYHUK A (MCTOYHMK B

0: Kanan A aBnsieTCA UCTOYHMKOM 3afaHusi ONOPHOro curHana.
1: KaHan B siBnsieTcsA MICTOYHUKOM 3ajaHUsA ONOPHOro CUrHana.

2: WToroBbIi ONOPHbLIN CUTrHamn SABMSIETCA CYMMOW MpPU HaroXeHuun
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ONOpPHbIX CUrHanoB KkaHanos A u B.

3:  WrtoroBbin

OMNOPHbLIN

CUrHan

ABnaeTcsa

HanoXeH1Un onopHbIX CUrHanoB kaHanos A u B.
4: OnopHbLIA CUrHan onpegensieTcA MakKCMMalbHbIM 3Ha4YeHUem u3

kaHanos A u B.

pasHocTblo

npwm

5: OﬂOprIVI CUrHan onpepensietcd MMHUMaribHbIM 3Ha4eHUWeM U3

kaHanos A u B.

4acTOTbl — KHOMKK
naHenu ynpasneHusi)

DyHKUMO- Ha3BaHue cyHKUMM [uana3oH HacTPOnKn 3aBopg. U3m
HanbHbIV KOA 3Hau.
Sdo0.11 OnopHas yacToTa 0.00 Ny ~ Sd0.03 50.00 o
(Npu MCTOYHVWKE y

I'Ipm Bbl60pe NCTOYHWKa 3aQlaHns ONOPHOro curHasna c KHOMOK naHesnn unu
KrnemMmm ynpaerieHnA B 3TOM NapamMmeTpe Bbl6|/|paeTCﬂ ornopHas Ha4arnbHasa YacTtoTta

®DyHKUMO- HasBaHue OuanasoH 3aBoga. 3Hau. Uzm.
HanbHbIV Kof, OyHKLUMN HacTPOMNKK
Sd0.12 Bpewmsi pasroHa 1 0.0c-3600.0c 3aBucut a]
oT Mofenu
Sd0.13 Bpewms 0.0c-3600.0c 3asucut =]
3amennexuns 1 OoT Mogenu

BpemeHem yckopeHus aBnsietca Bpems, Heobxoanmoe npeobpasosaTento
YacTOThl ANA pa3roHa anekTpoasuratens ot Yactotbl 0 'L 40 MakcMansHoro
3HayeHus, onpeaensiemoro napameTtpom Sd0.03.

BpemeHeM TOpMOXKEHVs SIBISieTCs BpeMsi, HE0GX0AMMOoe npeobpa3oBaTento

4YacToTbl AN OCTaHOBa 93MeKTpoABWUraTens OT MaKCUManbHOW YacToTbl
(Sd0.03) go O T'u. MNpeobpasosatenu yactoTbl cepun SDI umetoT yeTbipe
rpynnbl BPEMEHW YCKOPEHUS/TOPMOXEHWS], KOTOPbIe MOTYT BbIGUPaTLCS NMyTeM

HaCTPOWKN NapameTpoB rpynnbl Sd4.

anekTpoasuratens

2: 3anpeT BpalleHns B
obpaTHOM HanpasneHun

DyHKUMO- HasBaHue dyHKUMMU [uana3oH HacTPOMNKn 3aBopg. Uzm.
HanbHbIA KOA 3Hau.
Sd0.14 Bui6op HanpaeneHus | 0: Mpavoe 0 o
BpaLLeHust 1: O6paTtHoe

M3MeHss 3HaueHre napameTpa, MOXHO U3MEHUTb HanpaBneHWe BpaLLEHNs
anekTpoasuratens 6e3 nepenoaknioyeHnst kabenemn n N3MEHEHUs1 HECKOMbKUX

napameTpoB.
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|-|pl/| BOCCTaAHOBJIEHUMN  3aBOACKMX HaCTpPOEeK HanpaBneHne
— BpalleHua anekrtpoaBuratesnid TakKke BepHeTCA B 3HadeHue no
= | ymonuaHuo. B HeKOTOpbIX Cy4asix Nocne BBOAA B JKCMyaTaumto K
3TOMY NapameTpy HY)KHO OTHECTUCb BHUMATENbHO, OCOBEHHO Koraa
N3MEHEHME HanpaBlieHNA BpaLLEeHNsA 3anpeLyeHo.
DyHKUMO- HasBaHue [nana3oH HaCcTPOWNKK 3aBoga. Uam.
HanbHbIV KOA PyHKLUK 3Hau.
Sdo0.15 BepxHee 3HayeHue 3.0klMy ~10.0 KMy 3aBucut | o
HecyLLeil 4acToTbl or
(M) mMogenu
Sd0.16 HwkHee 3Havenne | 2.0 kT'y ~ Sd0.15 3aBueut | o
HecylLLen 4acToThbl or
(LLnm) mMopenu

MapameTp wucnonb3yeTca AnA PerynupoBkM Hecylen 4vactoTel LUMM-
curHana npeobpasoBatens 4actoTbl. [1py NMOMOLM PeryrnmpoBKM HecyLlen
4YacTOTbl MOXHO NMOHW3NTb LYM 3MEKTPOABUraTenNs v YMEHbLUNTL TOK YTEYKM Ha
3eMto, a TaKkke NoMexu oT npeobpasoBaTtens YyacToTbl. Ecnu Hecylas vacTota
HWKe, BbICLUME TapMOHUKM BbIXOAHOMO TOKa BO3pacTaloT, YBENMYMBAIOTCH
noTepun Ha anekTpoABuUraTterne v NoBbILLIAETCS ero Temnepartypa. Ecnn Hecywas
YacToTa Bbille, MOTepV M TemnepaTypa 3MeKTpoABUraTtens CHUXaKTCH, HO
BO3pacTaeT TensnosblaeneHve npeobpasoBarens 4acToThl.

Tabnuua 6.1. BnuaHue 3HayeHuii Hecylel YactoTel LUMM-curHana Ha ycnosus

Hecywas yactota Huskasn Bbicokas
LLlym anekTpoasuratens Hun3Kko4acTOTHBbIV BblCOKOYACTOTHbIV
dopma LWLINM Brinxe k Brivxe k
NPSMOYronbHOW CUHycouaansHomn
lMoBbileHne TemnepaTypbl Bbicokoe Huskoe
anekTpoasurartens
Mo.biWweHne TemnepaTypsl M4 Huzkoe Bbicokoe
YTeuka Toka Huskas Bbicokast
YpoBeHb nomex Huzkuia Bbicokuii
DyHKLUMO- HasBanue Jnana3oH HacTpomnkun 3aBogp. Usm.
HanbHbLIN KOO pyHKLMU 3Hau.
Sdo0.17 Wpentndomkaums | 0: Het pelicteust 0 o
napameTpoB 1: MNonHas AuHamuyeckast
anekTpofsurate- | uaeHTUdMKaLms
na 2: CraTtnyeckasn
naeHTudmKaums
INSTART® 50




1: [Ons peanu3auuy MOMHON uAeHTUUKALUM HeobxoanMo, 4TOObI
aneKkTpoABuraTens Gbin OTUenneH oT Harpysku. B npouecce naeHtudunkauum
MY cHavana BbINOMHSAET CTAaTUYECKYI MAEHTUPUKALMIO, @ 3aTeM BbINOSNHSAET
pa3roH Ao 80 % OT HOMUHamNbHOW YacTOTbl 3NEeKTPoABUraTens, 3atem paboTy
Ha JaHHOM YacToTe M OCTaHOoB.

2: CraTtnyeckas wuaeHTUUKaLUA MCMONb3yeTCsl NP HEBO3MOXHOCTU
MeXaHU4eCK/ OTLENUTb Harpy3Ky OT SNeKTPOABUraTens, Npyu 3ToMm napaMmeTpbl
C NacrnopTHOM Tabnuyku aNeKTpoABUraTens AOMKHbI OblTb BBEAEHbI KOPPEKTHO
B napameTpbl Sd2.02 ~ Sd2.06.

[Ina 3anycka aBToMaTV4YeCcKON HacTpoWKy BbibepuTe 3HayYeHus koga 1 unu
2, HaxmuTe kHonky «BBO[», Ha ancnnee nosBATCS HAAMUCh «run»; HAAXMUTE
kHorky «[MYCK», HayHeTcsi aBTOMaTuyeckass maeHTudukauusi napameTpoB
anekTpoasuratens. [locne okoHYaHus waeHTUdMKaumm npeobpasoBaTens
4aCTOTbl aBTOMATUYECKM BbINAET N3 MEHIO NPOrpaMMMpOBaHUS.

®DyHKUMO- HasBaHue [unana3oH HacTPOMnKn 3aBoga. 3Hau. Uam.
HanbHbIV KoA pyHKLUMU
Sdo.18 C6poc HacTpoek 0: Het pevictBus 0 a]

1: C6poc Kk 3aBOACKUM
HacTpovikam, kKpome
napameTpoB
3neKTpoaBUraTens, napons
1 CepBUCHbIX NapameTpoB
2: Peseps

3HaveHne JaHHOro napameTpa ycTaHoBuTcst B «O» mocne 3aBepLueHusi
onepauun, NpeayCMOTPeHHOW AaHHbIM napameTpom. [lpu BocCTaHOBREHUU
3aBOACKNX HACTPOeK napornb nonb3oBatens OyaeT aHHynupoBaH. Vicnonbayiite
3Ty OYHKLMIO OCTOPOXHO.

Ipynna Sd01: ®yHKUMM 3anycka/ocTaHOBaA

DyHKUMO- HasBaHue [nana3oH HacTPOWNKK 3aBopg. U3m.
HanbHbIA byHKUMK 3Hau.
Kop,
Sd1.00 Pexwum 3anycka | O: Mpsamowt nyck 0 []

1: TopMoxeHne NOCTOSAHHbIM
TOKOM Mepep 3amnyckom

0: MpsAmon 3anyck: nNpoM3BOAUTCST OT  HayanbHOW  Y4acToThbl,
onpepensemoi napametpom Sd1.01.

1: TopmoxxeHne NOCTOAHHbLIM TOKOM fepepn 3anycKoM: nepep 3anyckom
3neKTpoaBUraTens BbIMOMHAETCA TOPMOXEHME MOCTOSIHHbIM TOKOM  Afis
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DyHKUMNO- HasBaHue [nana3oH HacTPOWNKK 3aBogp. Uam.
HanbHbIV KOA pyHKLMU 3Hau.

Sd1.01 YacToTta 0.00 'y ~50.00 My 0.50 Ty []
3anycka

Sd1.02 Bpewms 0.0c~100.0c 0.0c ]
YAEPKaHWS
YyacToTbl
3anycka

YTtobbl  obecneunTb  Tpebyemblii  MYCKOBOW  KPYTAWMA  MOMEHT
anekTpoAsuraTens, HeobxoAyMo NpaBUNbHO 3aaaTh YacToTy 3anycka (Sd1.01).
Ecnu 3HayeHue napameTpa CIMLIKOM BEMWKO, BO3MOXHO BO3HUKHOBEHMWE
neperpysku no Toky Npu pasroHe. Ecnu onopHas 4actoTa HwKe 4acToTbl
3anycka, 3anyck npeobpasoBaTensi YacTOTbl HEBO3MOXEH, U OH HaxoAWTCA B
COCTOSIHUM OCTaHoBa (B TONMYKOBOM PEXMME 3HAYeHUe YacToTbl 3anycka He
BNusieT Ha paboTy npeobpasoBartens 4acToThl).

Bpemsa yaepxaHua 4vacToTbl 3anycka: Bpemsi paboTel M4 Ha 4vactoTte
3anycka B npoLiecce 3anycka.

DyHKUMO- HasBaHue [nana3oH HacTPOWNKK 3aBoga. Uam.
HanbHbIV KoA pyHKLUMU 3Hau.

Sd1.03 Tok TopmoxeHust | 0 % ~ 150 % 0% ]
NOCTOSIHHBIM
TOKOM nepen
3anyckom

Sd1.04 Bpewms 0.0c ~120.0c 0.0c ]
TOPMOXKEHUS
NOCTOSIHHBIM
TOKOM nepef,
3arnyckom

TopmoxeHne NOCTOSIHHbIM TOKOM OObIYHO MCMOMb3yeTca Ans OCTaHoBa U
nocneayoLlero 3anycka anekrpogsuratens. lNpeasaputensHoe Bo3dyxaeHve
NMOCTOSIHHBIM TOKOM UCMOMb3yeTCs ANA CO3[4aHUSi MarHUTHOro nomns nepeq
3anyckom. Ecnu BpemMs AuHaMW4ecKoro TOPMOXeHWs ycTaHoBneHo Ha 0,
YHKUMSA OMHAMWUYECKOrO TOPMOXEHWUS! HeakTuBHa. Yem Oomblue 3HaveHue
TOKa TOPMOXEHWS!, TeM Gornblle TOPMO3HOe yCunue.

3HauyeHne napameTpa Sd1.03 — BenMuMHa Toka TOPMOXKEHMS! B NPOLIEHTax
OT HOMWHANbLHOrO TOKa ANeKTpoABUraTens.

DyHKUMO- HasBaHue [nana3oH HacTPOMNKN 3aBogp. Usm.
HanbHbIN KOA pyHKLMU 3Hau.
Sd1.05 Pexum pasroHa/ | 0: Mpsimas xapakrepucTvka 0 [
3ameqnnenvs 1: Peseps

0: BbixogHas 4acTtoTa yBenunuimBaeTca wunu YymMeHbllaeTca no
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JINHENHOMY 3aKOHY.

DyHKUMO- HasBanue [unana3oH HacTPOMNKnN 3aBogp. Uam.
HanbHbINA chyHKUMN 3Hau.
Kop,
Sd1.06 Pexum 0: OcTaHoB ¢ 3amefieHem 0 o
ocTaHoBa 1: OcTaHoB Mo UHEpLUM

0: OcTtaHOB ¢ 3ameAaneHneM

Mocne nonyyenuns komaHgpl «CTOMM» MY cHuxaeT BbIXOAHYK YacToTy B
COOTBETCTBUM C PEXMMOM 3aMeaSIeHnss U 3afaHHbIM BPEMEHEM 3aMeneHns
no 0.

1: OcTaHOB NO UHEpLUK

Mocne nonyyenns komaHgel « CTOMM» MY npekpaluaet nogadvy HanpspKeHus
Ha oanekTpogBuraten. B 9Tom cnyyae ocTaHOB anekTpoaBuratens
Npon3BOANTCS MO UHEPLIN.

DyHKuMO- HassaHve [vana3oH HaCTPOMKK 3aBoa. WU3m.
HanbHbIV byHKUMU 3Hau.
Kop

Sd1.07 Yactota Havyana | 0.00 'y ~ Sd0.03 0.00 'y o
TOPMOXKEHUSI
NOCTOSIHHBIM
TOKOM

Sd1.08 Bpewms 0.0c~50.0c 0.0c o
oXuaaHus
TOPMOXKEHUS
NOCTOSIHHBIM
TOKOM

Sd1.09 Tok TopmoxkeHust | 0 % ~ 150 % 0% o
NOCTOSIHHBIM
TOKOM

Sd1.10 Bpems 0.0c~120.0c 00c m]
TOPMOXEHUSA
MOCTOSIHHBIM
TOKOM

HavanbHass 4actoTa TOPMOXEHUSI MOCTOSIHHbIM TOKOM MpU OCTaHOBE
onpeaensieT ypoBeHb, Koraa HauMHaeT BbIMOMHATLCSA NPOLECC TOPMOXKEHUS.

Bpems oxupaHns TOPMOXEHWS MOCTOSIHHbIM TOKOM MpW  OCTaHoBe
onpefenseT 3afepxKy nepen akTMBauvend OMHAMUYECKOro TOPMOXEHMWS.
Mcnonb3yeTca aAns npeaoTsBpalleHVss oTkasa MK3-3a neperpyskv no TOKY,
BbI3BAHHOIO TOPMOXEHNEM MOCTOSAHHLIM TOKOM Ha BbICOKUX CKOPOCTSIX.

ToK TOPMOXEHMSA NOCTOSAHHBIM TOKOM NpU OCTAHOBE ONpeAenseT BENUYnHY
TOKa TOPMOXXEHUSI OTHOCUTENBHO HOMWUHAMBHOIO TOKa ABUraTens B NMpoLeHTax.
Yem Gonblue TOK, TeM curbHee 3PdeKT TOPMOXKEHNS NOCTOSHHBIM TOKOM, HO
TeM cunbHee HarpeBaeTcs anekTpogsurarens u M4Y.
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BpeMﬂ TOPMOXEHUA MNOCTOAHHbIM TOKOM onpeaendetr AONUTerbHOCTb
TOPMOXKEHUA. Ecnn BpemMa paBHO 0, 1o TOPMOXeHne NOCTOAHHbIM TOKOM
HEeaKTUBHO.

DyHKUMO- HasBaHue [nana3oH HacTPOWKKN 3aBog. Uzm.
HanbHbIA KOA chyHKUMN 3Hau.
Sd1.11 Maysa npu 0.0 c~3600.0c 0.0c o
cMeHe
HanpasneHns
BpaLLeHns

Mcnonb3yeTcs Ans yCTaHOBKM BPeMeEHU nay3bl Ha paboyert Yactote 0 My
npy CMeHe HanpaBlieHUsi BpaLleHusi, kak Nokas3aHo Ha pUcyHke 6.3.

A Bpamenne

BeixoaHas yactoTa (') Bliepe
Bpem (1)
.
1 !
|
-~
Bpema nayabi OBpaTHoe BpatleHne
Puc. 6.3 - Bpems naysbl npu cMeHe HarpasieHus spaweHust
®DyHKLMO- HasBaHue [unana3oH HacTPOnKn 3aBopa. Uzm.
HanbHbIA Koa pyHKLUMU 3Hau.
Sdi1.12 Pexum 0: MNepekntoyeHve nocne 0 =]
nepekIio4eHns HYNEeBOW 4acToThl.
BpaLLeHnst 1: MNepekntoyeHne nocne
B npsimom/ HayanbHON 4acToThI.
obpaTHom 2: MNepekntoyeHve nocne
HanpasneHun BbIKITIOYEHUS CKOPOCTY
W VCTEYEHUS BpEMEHN
3a/1EPXKN.

0: MepekntoyeHne nocre HyneBomn 4acToThbl.

1: NepekntoyeHne nocne Ha4arnbHON YacToThl.

2: MepekntovyeHne nocrie BbIKIOYEHUSA CKOPOCTU U UCTEHEHUS BPEMEHN
3aiepKKM (BpeMs 3aepxkn onpegensietcst napametpom Sd1.22)

DyHKUMO- HasBaHue [vnana3oH HacTPOWMKMN 3aBopg. Uzm.
HanbHbIA KOA chyHKUMN 3Hau.
Sd1.13 YacToTa octaHoBa 0.00 'y ~50.00 'y 1.00 'y o
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YcTaHoBKa Nopora 4acToTbl 0cTaHoBa. Hpke aToro nopora npeobpasoBarternbs
YacToTbl NpekpatllaeT paboTy.

DyHKUMO- HasBaHue [nana3oH HacTPOWNKK 3aBog. U3m.
HanbHbIA KOA cyHKUMN 3Hau.
Sdi1.14 Bpewms oxungaHus 0.0c~100.0c 05¢c u]
4acToTbl OCTaHOBA

Korga pabouyasi yactota npeoGpa3oBaTensi CTaHET MEHbLUE 3HaYeHUs,
yCTaHOBMEHHOro B napameTpe Sd1.13, a Bpems yaepkaHusi Gonblue BpeMeHH,
yCTaHOBMEHHOro B napameTtpe Sdl.14, npeobpasoBaTtenb JOCTUIAeT CKOPOCTH
OCTaHOBa ¥ OCTaHaBMNVBAET ABUraTeslb.

DyHKUMO- HasBaHue [nana3oH HacTPOWKK 3aBog. Uzm.
HanbHbIA KOA hyHKUMKN 3Hau.
Sd1.16 3awmra dyHKLMK 0: KomaHpa 3anycka, 0 o

3anycka ¢ Knemm nogasaemas ¢ Knemm

npw BKIMIOYEHUN ynpaeneHus npu

nuTaHus BKITIOYEHUN MUTAHUS, HE
nencteyet
1: [eicTeyeT kOMaHaa
3anycka, nogasaemasi ¢
KNEeMM ynpaBneHusi npu
BKITHOYEHUN MUTAHUS

Ecnu paboyve komaHAbl NOCTYNalT OT KNEMM, TO BO BPeMs BKIOYEHUS
MUTaHWsi cUCTEMA NPOBEPUT COCTOsIHUE KNEMMbI 3arnycka anekTpoaBuraTensi.

0: Komanpa 3anycka, nopaBaemasi C KIeMM YMpaBrieHUsi Tpwu
BKNK4YE€HUU NMUTAHUA, HE ,qe|7|C'rBye'r. HeCMOTpﬂ Ha TO, YTO Mpu BKNKOYEeHUn
NMUTaHWs KOMaHda 3anycka AeicTBuUTenbHa, npeobpas3oBaTenb 4acToThbl He
OyneT 3anyckaTb anektpogBuraTenb, a cuctema OyneT ocTaBaTbCs B
COCTOSIHUM 3aLUUThI A0 TEX MOP, NOKa KOMaHAa 3arnycka He ByAeT OTMeHeHa, a
3aTeM CHOBa nofaHa.

1: [eiicTBYeT KOMaHAa 3anycka, nogaBaeMasi C KfemMm ynpaBreHus
npu BKNHOYeHUU nNUTaHUA. Ecnn npun BKIMKOYEHUU NUTaAHUA CUcTemMma
ONpEeaennT Hanuune KoMmaHabl 3anycka, TO npeobpasoBaTerlb YacToThl
aBTOMATUYECKU BbINOMHUT 3arycK 3MekTpoaBUraTens.

Cne,uyeT BHMMATENMbHO OTHECTUCH K U3MEHEHWIO 3HAaYEHUs1 3TON
beHKLlI/II/I, T K B 3TOM Clny4ae HenpegHaMmepeHHaa noaada nutaHua
MOXeT NpUBECTU K onacHbIM nocneacTsnAaAm.
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DyHKUMO- HasBaHue [nana3oH HacTPOWNKK 3aBogp. Usm.
HanbHbLIN KOO pyHKLMU 3Hau.
Sd1.17 [evictsue npun 0: PaboTa Ha HWxXHei 0 [
ycTaHoBKe npegernbHoii Yactote
4acToThl 1: OcraHoB
HIDKE HWKHEW 2: Pabota Ha HyneBou
npeaensHoi vactote

WcnonbayeTcst anst 3agaHns pexuma pabotsl MY, korga onopHas yactoTta
HWXE HWXKHEN NpeaenbHON.

Ans BbIxoda ¢
pexuma paboTbl Ha
HyrneBoW YactoTe

DyHKUMO- HasBaHue [nana3oH HacTPOWKK 3aBog. Uzm.
HanbHbIN KO4 pyHKLMM 3Hau.
Sd1.18 Bpewms 3apepxku 0.0 c~3600.0c 0.0c o

Mpwu ycnosuu, 4To BkItoYdeH paboTel Ha Hyneson YactoTe (Sd1.17 = 2). Ecnin

npeobpasoBaTesib YacTOTbl HAXOAUTCS B 3TOM PeXUME B TeYeHUe BpeMeHMU,
onpeaensiemoro napameTpom Sd1.18, 1 ycTaHoBreHHast YacToTa rnpesbilaeT
BEMUYMHY HWXKHEN TPaHWYHOW YacToThl, Npeobpas3oBaTerls aBTOMAaTUYECKU
nepengeT B pabounin pexum.

DyHKUMO- HasBanue [nana3oH HacTPOWKU 3aBop. Usm.
HanbHbIN KO4 pyHKLMU 3Hau.
Sd1.19 AsTO3anyck nocne 0: 3anpelLueH 0 n

OTKNHYeHNA
nnTaHnsa

1: PaspelueH

[anHbii napameTp onpepensiet, 6yaer nu npeobpasoBaTenls YacToOTb
3anyckaTb 3M1eKTpoABUraTenb Nocne BbIKMIOYEHUS U NOCIEnYIOLLEero BKI0YEHS
MUTaHNS.

0: 3anyck 3anpeLleH.

1: 3anyck paspeLueH.

Ecnu 3anyck paspelleH, To npeobpasoBaTenlb 4acToTbl aBTOMaTUYECKU

3anycTnuT BpalleHne anekTpoaBuratena 4vepe3 Bpemsd, orpenensemoe
napameTtpom Sd1.20.
®DyHKUMO- HasBaHue [nana3oH HacTPOWNKK 3aBogp. Usm.
HanbHbIN KO4 pyHKLMM 3Hau.
Sd1.20 Bpewmsi oxupanus 0.0c~3600.0c 1.0c o

nepesanycka
rocre BbIKIIoYeHNs
nuTaHns
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Sdi1.21 Bpemsi sagepxkn | 0.0c~60.0c 0.0c o
3anycka

Ecnn napametp Sd1.19 = 1, To gaHHas dyHKUMS onpeaensieT BpeMms
oXuaaHus nepen  aBTOMATUYECKMM 3anyckoM 3MeKTpoaBuratens nocne
BbIKITOYEHWS! 1 NOCeayoLWEero BKIHYEHUs MUTaHUS.

A
BuixogHas wacrora (f)
{1-8d01.19
R
Bpems (1)
Bpauenue
feurarens
Bpa'{‘wH”e Mutanue Mutanue
Asurarens BLIKIKOMEHO BKIIQHEHE

Puc. 6.4 - Aemo3aryck nocne OmkIItYeHuUs numaHus

DyHKUMO- HasBaHue [nana3oH HaCcTPOWNKK 3aBog. Uam.
HanbHbIV KoA pyHKLUMU 3Hau.
Sd1.22 Bpewms oxupaHus 0.0c~100.0c 00c o
CKOpOCTW OCTaHOBa

Korma pabouass uyactoTa [OCTUMHET 3HaYeHWs CKOPOCTM OCTaHoBa,
npeoGpaaoBaTenb HYaCTOTbl OTKIKOYUT BbIXOAHOE HanpsiXeHune 4vepe3 BpemMA
3afepXku, onpegensemMoe napametpom Sd1.22.

Fpynna Sd02: MapameTpbl anekTpoaBUraTensi

DyHKUMO- HasBanue [nana3oH HacTPOWNKK 3aBogp. Usm.
HanbHbIV KOoA pyHKLMU 3Hau.
Sd2.01 Tun 0: CtaHaapTHbI 0 ]
anekTpoaswuratens ACWHXPOHHbIN
aneKkTpoasUraternb

1: SnekTpoasuraterns,
afanTMpoBaHHbIN Ans
paboTbl C YAaCTOTHBIM
npeoGpasoBaTtenem

(AL4P)

0: CtaHAapTHbIA ACUHXPOHHbLIA 3neKTpoaBUraTenb 0e3 OTAenbHbIX
BEHTUISITOPOB OXNaXAeHUs. Ha HU3KUX YacToTax UMEET MioXoe OXnaxaeHue,
noaTomy npeobpasoBaTernb YacTOTbl BBOAMT AOMOSHUTENbHYKO KOMMEHCALMIO,
€CIU BKIIOYEH PEXUM TEMNO3aLUUThI.

1: ACUHXPOHHBLIN 3neKTpoABuraTenb C PerynupyeMo CKOpPOCTbHO
BpalleHUsi, VMEWLNA HE3ABUCUMbIA BEHTUMATOP OXNaXOEHUSs U He
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Tpe6yrou.wu7| Mep KoMneHcauun npu pa60Te Ha HU3KNX HacToTax.

DyHKUMO- HasBaHue [unana3oH HacTPONKun 3aBogp. U3m.
HanbHbIA KOA pyHKUUMN 3Hau.
Sd2.02 HomuHanbHas 0.1 kBT ~ 100.0 kBT 3aBucut n
MOLLHOCTb or
anekTpoaBuratens mogenm
Sd2.03 HomuHanbHoe 0B~1200B B3asucut n
HanpshkeHne or
anekTpoaBuratens mogenu
Sd2.04 HomuHarnbHbIN ToK 0.8 A~1000.0 A 3aBucut n
anekTpoaBuraTens or
mMogenu
Sd2.05 HomuHanbHas 0.01 'y ~ Sd0.03 3aBucut ]
Yacrtota or
anekTpoaBuraTens mMoaenu
Sd2.06 HomuHanbHas 1 06/MuH ~ 36000 06/MUH 3aBucut n
CKOPOCTb BpaLLEHNs or
anekTpoaswuratens mMogenu

[aHHble napameTpbl UCMONb3YIOTCA AN HacTpoviku npeobpasoBaTens
4YacToTbl B COOTBETCTBMM C XapakTepuUCTUKaMW, yKasaHHbIMW B MacrnopTHOW
Tabnuuke onekTpoaBuratensd. HesaBucumo OT TOro, WCMOMb3yeTcs nu
ckansipHoe ynpaenenue (U/f) unu BektopHoe ynpasrneHue, Ans obecneveHums
onTumanbHoOW  paboTbl  HeobxoAuMmo, 4YTOObl  3HA4YeHus napameTpoB
Sd2.02 — Sd2.06 cooTtBeTcTBOBanM AaHHbIM, YKa3aHHbIM B MacropTHOMN
Tabnuuke.

MpeobpasoBatenb 4acToTbl MMeET PYHKLMIO aBTOMaTUYECKOW HacTPOMKu
napameTpoB (Sd0.17) ToyHOCTb MAeHTMUKaLMN 3aBUCUT OT NPaBUNBLHOCTN
BBO/Ja MapameTpoB, yKa3aHHbIX B MACMOPTHON Tabnuuke.

DyHKUMO- HasBaHue [uana3oH HacTPOMnKn 3aBopg. Uzm.
HanbHbIV KO OyHKLUMUN 3Hau.

Sd2.07 ConpoTtuBneHve 0.001 Om ~ 65.535 Om 3aBucut u]
obMoTOK cTaTopa or
anekTpoasuratens mMoaenu

Sd2.08 Tok xonoctoro xoaa | 0.2 A~300.0 A 3asucut =
anekTpoaswuratens or

mMofenu

KoppekTHbIi  BBOA ~MapameTpoB  Hamnpsivylo  BAusieT Ha  paboty
anekTpoasuratens. MNpu npoBeAeHUU NONHOWM UAeHTUKKALMKN BbINOMNHAETCA
KOppekTupoBka AByxX napameTpoB: Sd2.07 u Sd2.08, a cratudyeckas
naeHTumnKauus BoliNoMHAET KOPPEKTMPOBKY TONbKo napameTtpa Sd2.07.
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DyHKUMO- HasBaHue [nana3oH HacTPOWNKK 3aBoga. Usm.
HanbHbIN koA, byHKUMK 3Hau.
Sd2.09 Bbi6op 3aLuthl OT 0: 3awuTta HeakTVBHa 1 n
neperpyaku 1: 3awmTa akTMBHa
[nsi cTaHOapTHOTO
ACUHXPOHHOTO
anekTpoaBuratens
2: 3awmTa akTUBHa Ansa
anekTpoaswraTens,
afanTUpoBaHHOro ANs
paboTbl C YaCTOTHbIM
npeobpasoBatenem
(AD4P)
Sd2.10 KoacbcpuumeHT 20.0 %~ 120.0 % 100.0% | o
3aLWmThl OT
neperpyaku

KpvBas 3awutbl anekTpoasuraTens OT neperpy3ku SBnseTcs MHBEPCHOMN.
Meperpy3ka anektpogguratenss no Toky = Sd2.10 X HOMWHANbHBIA TOK
anekTpoasuratens. Ecnv geicTButenbHbIN TOK Harpy3kv MeHbLue (110 % x Tok
neperpyskn anekTpoasuraTens), 3almra oT neperpyskn He Bknovaetcs. Ecnm
AeicTBUTENbHBIN TOK Harpy3ku = (116 % X TOK Neperpysku anekTpoasuraTens B
TeyeHue 1 yaca), BbigaeTcs cooblueHne o neperpyake. Ecnu aencteutensHbIn
TOK Harpy3kn = (200 % Xx TOK meperpysku anekTpoasuratens B TeyeHue 1
MWHYTbI), BblAaeTcsi cooblleHne o neperpyske. Yem 6onblue koaddULMEHT
neperpysku, TeM MeHbLLe BpeMmsi, Yepes koTopoe OyaeT BblAaHO CoobLLeHne O
neperpyske. Ha crnepgytoLiem pycyHke nokasaHa Kpuasi 3aBUCUMOCTU:

AT

1vac

1 MUHYTa
Tok (A)
>

116% 200%

Puc. 6.5 - Kpueasi 3agucumocmu moka repezpy3xu om epemeHu
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F'pynna Sd03: MapameTpbl A4Ns HACTPONKMN CKanspHoro cnoco6a ynpas-
nexus (U/f)

MapamMeTpbl 3TOW rpynnbl AeACTBUTENbHBI TONbLKO AMns ckansipHoro cnocoba
ynpasnexuns U/f n HegencTBUTENbHbI AN BEKTOPHOrO crnocoba ynpaBneHus.

DyHKuMO- HassaHve [nana3oH HacTPOMNKn 3aBoa. Uam.
HanbHbIA KOA cyHKUMKN 3Hau.
Sd3.00 Tun 0: NnHenHasn 0 ]
XapaKTepucTUKn 1: IlomaHas
U/f gna 2: Kpueasi U/f Hu3koro
anekTpoaBuratens KPYTALLEro MOMeHTa B
ctenenn 1,3

3: Kpueasi U/f Hu3koro
KPYTSILLErO MOMEHTa B
crenenn 1,7

4: KBagpaTuyHas

Ha pucyHke 6.6 nokasaHbl pasnuuHble Buabl KpvBbix. Ub Ha pucyHke
0603Ha4yaeT HOMWMHanbHOE  HanpsbkeHue  anekTtpopswratens, a fb—
HOMWVHambHYI YacTOTy 3MeKTpoABUraTens.

A\ BbixopHoe Hanpsxexue
Ub [R—
f— 3aeucumocte U o1 f B cTenexn 1.3
: 3aeucvmocTb U oT f B cTenenn 1.7

Nuneiinasn I

1 — 3asucumoctb U ot f B cTenenn 2.0 (keapparnyHas)
CreneHHast
/ f >
fb
Puc. 6.6 - Turnbl xapakmepucmuk Orisi anekmpoosueamersi
DyHKUMO- HasBaHue [nana3oH HacTPOWNKK 3aBopg. Uzm.
HanbHbIA KOA yHKUMN 3Hau.
Sd3.01 MoBbiweHve 0.0 % (aBTOMaTH4eCKOE 0.0% o
KpyTALLEro noBbILLEHNE)
MOMEHTa 0.1 % ~20.0%
anekTpoasuratens
Sd3.02 YacToTa oTceukn 0.00 'y ~ 50.00 % 50.00 Ny o

MOBbILLEHUSA (oTHoCUTENBHO
KpyTALLEro HOMUHanNbHOMN YacToThI
MOMeHTa asuratens)
arnekTpoaswuratens
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OTceyka NoBbILLEHUS KPYTSLLEro MOMeHTa ycTaHaBn1BaeTcs B napameTpe
Sd3.02. MapameTtp Sd3.01 npeacTtaensieT cobolt NPOLEHTHOE OTHOLUEHME K
HOMUHanbHoMy HanpsbkeHuto Ub, fb — HomuHanbHasi paboyasi 4YactoTa. (CMm.
pvc.6.7)

DYHKLMS MPUMEHSIETCSA NPY HEOBXOAMMOCTM MOBBICUTL MOMEHT Ha HU3KUX
obopoTtax. HO CnuLIKOM BbICOKUIA YPOBEHb MOBbILLEHWS KPYTALEro MOMeHTa
MOXET NMPUBECTM K YBEMUYEHWIO BbIXOAHOrO TOKA, YTO MPUBOAUT K Neperpesy
anekTpoasuratens. Korga nosbilleHVe KPYTSLLEro MOMEHTa yCTaHOBMEHO Ha
0 %, npeobpasoBaTenb 4acTOThl BbIMOMHAET aBTOMAaTUYECKYIO PErynnpoBKy
KpYTSILLEro MOMeHTa.

A BbixoaHoe HanpskeHune

Ub

DoperpoBaHUE
BbIXOAHOMO
HanpskeHus

- >
Otceuka f fb BuixoaHas yactota

Puc. 6.7 - [MosbiweHue Kpymsuwe2o MoMeHma arekmpodeueamersi

DyHKUMO- HasBaHue [unana3oH HacTPOMNKn 3aBoga. U3m.
HanbHbIN KO4 OyHKLUN 3Hau.

Sd3.03 YacToTa Touku 0.00 Ny ~ Sd3.05 0.00y o
1 Ha nomaHoWm
XapaKTepucTuke
asuratens

Sd3.04 HanpsixeHue Toukmn | 0.0 % ~ 100.0 % 0.0 % o
1 Ha nomaHoWm
XapaKkTepucTuke
asuratens

Sd3.05 YacToTa Touku Sd3.03 ~ Sd3.07 0.00y o
2 Ha nomaHoi
XapaKkTepucTuke
nsuratens

Sd3.06 HanpsixeHue Todkmn | 0.0 % ~ 100.0 % 0.0 % u]
2 Ha nomaHom
XapaKkTepucTuke
U/f neuratens

Sd3.07 YacrtoTa Touku Sd3.03 ~ Sd2.05 0.00 'y o
3 Ha nomaHon (HOMUHanbHas YactoTa
xapaktepuctuke Uff | gsuratens)

asuratens

Sd3.08 Hanpsixenue Toukn | 0.0 % ~ 100.0 % 0.0 % m]
3 Ha nomaHow
xapakTepucTuke U/f
nsuratens
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Korpa Sd3.00 = 1 (3aBucumoctb U/f - nomaHas), nonb3oBaTesb
MMeeT BO3MOXHOCTb C MoMolubto napameTpoB Sd3.03-Sd3.08 nocTtpouTb
cobcTBeHHYto kpuByto. Kpusasi U/f chopmmpyeTcs B 3aBUCMMOCTY OT Harpy3aku
Ha anekTpoaBurartens (p1c.6.8)

A

100%Ub

BbixogHoe HanpsxeHue

1
u BeixogHas yacrtorta ('u)

f1 f2 f3 fb
Puc. 6.8 - [lomaHas xapakmepucmuka U/f

CneuyeT OTMETUTb, YTO OOJIKHO BbIMNONTHATLCA COOTHOLLEHNE Mexay TpemMs
TOYKaMU Hanps>XeHnsa U TO4KaMun YacToThbl:

Ul<U2<U3, fl<f2<f3.

Cnuwkom 6onbluoe HanpsikeHUe Ha HWU3KMX YacToTax MOXET MPUBECTU K
Ype3MepHOMY HarpeBy 3MeKTpoaBuraTens unv BbIBECTU ero u3 ctpos. lpu
BO3HUKHOBEHUN Meperpys3kn no TOKY UMK HanpsXXeHWto anekTpoasuraterb
MOXEeT OCTaHOBUTbLCA.

®DyHKLMO- HasBaHue [unana3oH HacTPOMnKn 3aBog. Uam.
HanbHbIN koA OyHKLMUN 3Hau.
Sd3.09 KomneHcauus 0.0 % ~ 200.0 % 0.0% o
CKONMbXeHs
npu ckansipHom
ynpaBneHum

KomneHcauusa ckonbxeHnst U/f komneHcuMpyeT OTKIMOHEHWe CKOpOCTU
ACMHXPOHHOIO  3nekTpoaBWUraTenst npv  yBENMUYEHWW Harpysku, Tak u4TO
CKOpPOCTb  drekTpoaBuratensi ocTtaeTtcs CTabunbHOM Npu  M3MEHeHWM
HarpysKku.

Ecnun ycunenue komneHcaumn ckonbxeHus U/f yctaHoBneHo Ha 100 %,
TO KOMMEeHcauneln anekTpoaBuratens C HOMWHaNbHOW Harpy3kow sBnseTcs
HOMUWHaIbHOE CKOMbXEeHWe anekTpoasuraTens.

B cnyyasx, koraa ckopoCTb afieKTpoaBuratens u 3afjaHHoe 3HadyeHue He
coBnagatoT, Heo6XoaVMMO yCTaHOBUTL Bornee ToOYHOe 3HaYeHe KOMMNEeHCcaLK.
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DyHKUMNO- HasBaHue [unana3oH HacTPONKnN 3aBoga. Uam.

HanbHbIN koA, OyHKLMUM 3Hau.
Sd3.10 YactoTta OTMeHbI 0.00 Ny ~ Sd0.03 50.00 'y o
KOMMeHcaLmm

ckonbxeHus U/f

Ecnn  peiictBuTenbHas paboyass 4actoTa MpeBbIAET — YacToTy,
yCTaHoBreHHyo B napameTtpe Sd3.10, komneHcauusi ckonbxenus U/F He
BbIMOJTHSAETCS.

DyHKUMO- HasBaHue [nana3oH HacTPOWNKK 3aBog. U3m.
HanbHbIA KOA cyHKUMN 3Hau.

Sd3.11 KoadpbcbmumeHt 0~30 2 o
nogaBneHns
HW3KO4aCTOTHbIX
kone6aHwii

Sd3.12 KoadpbcbmumeHt 0~30 2 o
nogasnenus

BbICOKOYACTOT-
HbIX KonebaHuin

Sd3.13 YacToTa Havana 0.00 Ny ~ Sdo0.03 30.00 'y o
nofasneHuns
kone6aHui

C noMoLLblo AaHHbIX KO3MDULMEHTOB MOXHO M3GexaTb konebaHui npu
pabote B U/f. Ecnu npm paboTe anekTpogBuratens oTCyTCTBYIOT kornebaHus, He
MeHsnTe 3aBOJCKMUE 3HAYEeHUSA.

Mpwn ucnonb3oBaHUM OyHKUMM NodaBneHust konebaHuin TpebyeTtcs, YToGbl
napameTpbl HOMMHASIbLHOTO TOKa 3NEeKTPoABUraTensl U Toka XOnocToro xoAa
ObINy KOPPEKTHLIMU, B MPOTMBHOM cryyae adhdekT nofasfieHust konebaHui
OyaeT HegoCTaTOUHbIM.

DyHKLUMO- HasBaHue [nana3oH HacTPOMNKnN 3aBoga. U3m.
HanbHbIN KOA OyHKLUN 3Hau.
Sd3.20 Bbi6op dyHKLMM 0: He pevictyeT 1 o
aBTOMAaTU4ECKOM 1: leicTByeET B Te4eHune
perynmpoBku BCero npouecca paboTbl
HanpsbkeHus (AVR)

[aHHbIi napameTp BKIOYaeT (PYyHKLUMIO aBTOMATUYECKOW perynmpoBKu
HanpskeHusi (AVR). Ecnu npu BkntodeHHow yHkumm AVR  npoucxogut
N3MEHEHMEe CEeTEeBOr0 HanpsikeHus nuTaHusi, npeobpasoBaTeflb 4acToOThbl
npov3BOAMT  aBTOMAaTWYECKyld  MOACTPOWKY  Tak, 4ToObl  BbIXOAHOE
HanpshkeHne ocTaBarnocb HEM3MEHHbIM.
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Ipynna Sd04: ®yHKUUM BXOAHbIX KIeMM

Cepusa SDI nmeeT 5 undpoBbix BXOAHBIX KNemM, 1 aHanoroByto BXOAHYO
Knemmy, 1 UMNynbCHYIO Knemmy.

DyHKUMNO- HasBaHue [unana3oH HacTPOMNKnN 3aBoga. U3m.
HanbHbIN KOA PyHKLUU 3Hau.
Sd4.00 Beiop 0: BKrto4eH UmnynbCHbIii 1 o
VIMMYSbCHOrO Bxog HDI
Bxopa HDI/ 1: BkmtoyeH aHanoroebI
aHanoroBoro BbIxog AO
Bbixoga AO

0: BknroyeH umnynbcHbI Bxoa HDI (cM. napameTpbl Sd4.23 — Sd4.28).

1: BkntoyeH aHanoroBbIi Bbixog AO.

HacTpoiika aToro napameTpa BAMSIET Ha WCMOMb30OBaHWE KNeMM nnatbl
ynpaeneuuss HDI n AO. [Monb3oBaTento Takke HEOOXOOAUMO MpPaBUMbHO
YCTaHOBUTb B HYXHble 3Ha4YeHus1 nepembldkn J5, J9, cm. enasy 3.4.2.

DyHKUMO- HasBaHue J[rana3oH HacTpomku 3aBog. Uzm.
HanbHbIN koA hyHKUMK 3Hau.

Sd4.01 DyHKUMA 0~39 1 o
knemmbl S1

Sd4.02 DyHKUMA 0~39 4 o
Knemmbl S2

Sd4.03 DyHKUMA 0~39 7 o
Kknemmbl S3

Sd4.04 DyHKUNA 0~39 0 8]
Knemmbl S4

Sd4.05 ®yHKumA 0~39 0 o
Kknemmel S5

OTW napameTpbl WCMOMb3YOTCA AMNSi YCTAHOBKM (DYHKLUMM  LIMOPOBbLIX
BXOOHbIX KrMeMM (dyHKuuM KnemMm He moryT aybnuposaTbest). Onucanuve
3HayeHur ot 0 o 39* — B Tabnuue.

Tabnuua 6.2 - OnucaHue 3Ha4YeHui

3apaHHoe DyHKUMA OnucaHue u HasHauyeHue
3HayeHue
0 HeT dyHKkumm [axe npu HaNM4uM curHana Ha Bxoae

HE BbIMOJTHAETCS HUKAKNUX (DYHKLNIA.
Heucnonb3ayembie KnemmMbl MOXHO YCTAHOBUTH
B COCTOSIHWE «HET hyHKLWM» BO n3bexaHve
TOXHbIX CpabaTbiBaHWIA.

1 Myck DyHKUMM paboTbl B NPSAMOM 1 06paTHOM
HanpasBneHuu.

2 PeBepc
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3 TpexnpoBoaHo [aHHas knemma onpefensieT TpexnpoBogHoe

PeXuM ynpasneHus ynpaeneHue npeobpasoBaTenem 4acToTbl.
Mopapo6Hble cBefeHUs NprBeAeHbl B onucaHum
napameTpa Sd4.10

4 TOnNYKOBbIN PEXUM, Paboyasi yacTtoTa TONYKOBOro pexumMa, Bpems
BpallieHe Brepes pasroHa 1 3ame[neHns TONYKOBOrO pexuma.

. Cwm. nogpo6Hoe onvcanHue napameTpos Sd7.06,

5 TonukoBbI pEXUM, Sd7.07 v Sd7.08.
obpaTHoe BpaLleHne

6 OcTaHoB no Mocne nonyyexus komanapl «CTOM»

VHepLun MY npekpalyaeT nogavy HanpshkeHUs Ha
anekTpoaBUraTesib, NPOLECC OCTaHoBa He
KOHTpOnVpyeTcsi npeobpasoBaTeneM YacToTbl.

7 Mepesanyck npu [aHHas cyHkLma obecneynBaeT yaaneHHbIn
BO3HUKHOBEHUN nepesarnyck npu BO3HUKHOBEHUM OLLMGKM.
owmnbKu KHonka c6poca Ha naHenu AeicTByeT Takvm xe

obpasom.

8 MprocTaHoBka Mpeobpa3oBaTerb 4aCcTOThl BbIMOMHSAET
paGoTbl TOPMOXeHUe dNeKTpoABUraTens 4o OCTaHoBa,

HO BCe paboune napameTpbl COXpaHsTCS B
namsaTtu, Hanpumep, pexum MNJIK, konnyectso
MMMyNbCOB JaTyvka NoNoXeHWs 1 napameTpsbl
MWA-perynuposanus. Mocne oTKMoYeHNs 3Toi
dyHKUMM NpeobpasoBaTenb BO3BPALLAETCS K
COCTOSIHMIO, B KOTOPOM OH Obif nepes 0CTaHOBOM.

9 Monk3oBaTtensckas Mpwn nogave curHana Ha gaxHyto knemmy MY
olmbka BblgaeT coobLieHne 06 ownbke 1 ocTaHaBnNuBaeT

aneKTpoABuraTerb.

10 YBennyexve 3apaHue yBenu4eHns Unu ymeHbLIeHNs
4acToThbl 4acToTbl, KOrAa YacToTa 3a4aeTcs BHELLHUM

TepmuHanom. Korga UCTOUHUK 3afaHus

u Ymenbluerve OMOPHOTO CUrHaNa YCTaHOBMEH C KHOMOK

Hactotel naHesny ynpasreHusi, OMOPHYH YaCTOTY MOXHO
YCTaHOBWTb C MOMOLLbIO KHOMOK «BBepx»/«BH13»
UMK KNEMM € (OYHKLIMSIMU «yBenuyeHve
4acTOTbI»/«YMEHbLLEHUE YaCTOTbI».

12 CBpoc Ha ornopHyto DdyHKUMs cbpoca Heobxoamma, YToGb!
yacToty BOCCTaHOBUTb 3afj@HHyt0 YacToTy [10 ONOPHOrO

3HayeHus, ycTaHoBNeHHoro B napameTpe Sd0.10.

13 MepekntoveHve [laHHas yHKLMS NPOVU3BOAUT NEPEKoYeHe

Mexay kaHanamu
YCTaHOBKM 4acTOTbl
AnB

Mexay kaHanamu komang A n B
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14 MepekntoyeHne [aHHas yHKLMS NPOU3BOANT NEpeKnoYeHe
Mexay Mexay koMObuHauue kaHanoB HaCTPOMKU,
KOMGUHVMPOBaHHOW onpefensiemort napametpom Sd0.10 v kaHanom
HaCTPOVIKOW 1 HacTpoukn A
HacTpOWiKow no
KaHany A

15 Mepexkntovexne [laHHas dyHKLMA Npou3BOANT NepeknoYeHe
mexay Mexzy kombuHaLmeit kKaHanoB HaCcTPOWKY,
KOMGVHMPOBaHHOM onpegensiemoii napametpom Sd0.10 u kaHanom
HacCTPOVIKOW u HacTpolikm B
HacCTPOWKOM No
KaHany B

16 Knemma 1 YacToTa 3agaeTcs € NOMOLLbIO YeTbIpex Knemm,
MHOrOCTYNeH4YaToro KOTOpble MOryT 06beAMHSATLCSA B KOMBUHaLMK Ans
pexuma nonyyeHusi 16 ckopoctei. Knemmal B pexvme

MHOrOCTYMEHYaTOoro ynpaBneHnsi CKOPOCTbIO

17 Knemma 2 sBNseTcs MnagLwmm 6utom, a knemma 4 sisnsetcs
MHOrOCTYNeH4YaToro cTapLnm GuTom.
pexvma

18 Knemma 3 BUT3 BUT2 BUT1 BUTO
MHOrOCTYNeH4YaToro
pexuma Knemma | Knemma | Knemma | Knemma

4 3 2 1

19 Knemma 4
MHOrOCTyneH4aToro
pexuvma

20 MpuocTaHoBska BpemeHHas 6rnokupoBka yHKLUM KreMm
MHOrOCTYNeH4YaToro MHOFOCTYNEHYaTOro N3MEHEHUS CKOPOCTU ANs
pexuma nofAepKaHWsi yCTaHOBMEHHOTO 3HaYeHNs B

TeKyLLEeM COCTOSIHUM

21 BbiGop BpemeHu BbiGop BpemeHV nocpeCcTBOM KOMOWHALIMW ABYX
pasroHa u KneMm Ans BbiGopa Mexay YeTblpbMs BUAamu
3ameqrnieHs, pasroHa u 3ameanenus. Cm tabnuuy 6.3
Knemma 2

22 BbiGop BpemeHu
pasroHa u
3amefneHns,
knemma 1

25 MNaysa NJ- OcraHos MNN-ynpasnerus. JanbHeiwas pabota
ynpasneHus BbIMOSTHAETCH Ha TeKyLLel BbIXOAHON YacToTe.

28 C6bpoc cueTunka C6poc AaHHbIX CO cHeTYMKa

30 3anpeT pasroHa u BrokvpoBka curHanos N3MeHeHUs ONopHOro

3amennexus

CcUrHana oT ApYrvX CTOYHUKOB (KPOMe KOMaHAbI
BbIKITIO4EHWS1).
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33 BpemeHHbIi 3anpeT Ecnu KOHTaKT 3aMKHYT, 3Ha4Y€HWe YacToTbl,

Ha n3meHeHue YCTaHOBMEHHOE C Knemmbl A/V, cBpacbiBaeTcs, 1

HaCTPOWIKN 4acToTbI BOCCTaHaBMNMBaeTCst HEKOTOPOE PUKCUPOBAHHOE
3HaYeHue YacToTbl. ECnn KOHTaKT pasoMKHyT,
TO MPOUCXOAMT BO3BPAT K 3HAYEHUIO 4aCTOThl,
CyLLECTBOBaBLLEMY MOCIE YBENMUYEHUSA UNW
YMEHbLUEHNS 4acTOThl.

34 HemennenHoe Korga curHan Ha knemme aktmseH, MY
TOPMOXEHMNE NepekIio4aeTcs B COCTOSIHUE TOPMOXEHUS
NOCTOSIHHBIM TOKOM NOCTOAAHHbBIM TOKOM.

36 Mepenava Korga Ha knemmy aaHHoW (yHKLMM noaaH
ynpaBneHusi Ha CUrHan, UCTOYHWK KOMaHz, NPUHyAUTENbHO
naHernb ynpaeneHs | NepeBOAWTCS Ha NaHenb ynpaenexust. Mpu

CHSATOM CUrHane UCTOYHUK KOMaHA BO3BpaLLaeTcs
B MICXOAHOE COCTOSIHME

37 Mepenava Korga Ha knemmy aaHHow yHKLMM noaaH
ynpaBneHusi Ha CUrHan, UCTOYHWK KOMaHz, NpUHyAUTENbHO
knemmy 1 nepeBoauTCA Ha knemmy 1 (aHanornyHo

ycTaHoBke napameTpa Sd0.01 = 1). Mpwu cHATOM
CUrHamne UCTOYHUK KOMaH/ BO3BpaLLaeTcs B
MCXO[HOE COCTOSIHUE.

38 Mepepava Korga Ha knemmy faHHo cyHKL MM nogaH
ynpaBneHus Ha CUrHan, UCTOYHUK KOMaHA NPUHYANTENbHO
CeTeBOW NPOTOKON nepeBoAUTCS Ha KOMaHAHbIN KaHan 2
Modbus RTU (aHanorn4Ho yctaHoBke napameTpa

$d0.01 = 3). MNpu CHATOM CUrHane UCTOYHIK
KOMaH/ BO3BpaLLAeTCs B UCXOAHOE COCTOSIHUE.

39 MepekntoveHve Korga Ha aaHHyto Knemmy noaaH curan,
napameTpos MNA0- BblbupaeTtcs napametp MN-perynupoBanus
perynmpoBaHus 2. Mpwu cHsITOM curHane BbiGypaeTcs napameTp

MWA-perynupoBanus 1

*B cnyyae OTCyTCTBMSI HOMepa napameTpa — OH 3ape3epBUpOBaH W He
MOANIEXUT UCMONb30BAHMIO NMPU HACTPOIKe DYHKLMIA KIEMM.

Tabnuua 6.3 - OnucaHue knemm dyHKUMK Bbibopa BpemeHun pasroHa u 3ameanexus (Mpu
BbIGOPE B (PYHKLMSIX KNEMM 3HaYeHuid 21, 22)

Knemma 2 Knemma 1 BapuaHT BpemeHu pa3roHa MapameTpbl
1 3ameaneHus

Bbikn. Bbikn. 1 Sd0.12, Sd0.13

Bbikn. Bxn. 2 Sd7.00, Sd7.01

Bkn. Bblikr. 3 Sd7.02, Sd7.03

Bxn. Bxn. 4 Sd7.04, Sd7.05
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DyHKUMNO- HasBaHue [unana3oH HacTPONKnN 3aBoga. Uam.
HanbHbIA KoL pyHKLMU 3Hau.
Sd4.07 BbiGop 0x000 ~ 0x01 F 0x000 u]
NonsIPHOCTU
BXO[HbIX KIeMm

[aHHbI napamMeTp ucnonb3dyetca ana HaCTpOl;IKVI NOJIAPHOCTU BXOOHbIX

Knemm. |-|pVI yCTaHOBKe 6uta = 0 knemMma wumeeTt NONOXNTESTbHYHO
NONAPHOCTb. |-|pVI yCTaHOBKe 6uta = 1 knemma umeer oTpuuaTesibHyro
NONAPHOCTb.
BUT4 BUT3 BUT2 BUT1 BUTO
S5 S4 S3 S2 S1
DyHKLUMO- HasBanue [nana3oH HacTPOWKN 3aBogp. U3m.
HanbHbIA KoL dyHKUMK 3Hau.
Sd4.08 Bpewms 0.000 ¢~ 1.000 ¢ 0.010¢c o
unbTpauyum
L1dpoBbIX
BXOA,0B

YcTaHOBKa BpeMeEHU hunbTpaLmm curHana Ha BXogHbix knemmax S1 — S5.
Ecnn nomexu JOCTaToMHO BENVIKK, TO AN UCKIOYEHWS NTOXKHbIX cpabaTbiBaHW
HeoOX0AUMO YBENUYUTL 3HAYEHWE 3TOoro napameTpa. Ho yBennyeHve BpemeHu
PUNbTPOBaHWS TakkKe NPUBEAET K 3aMeANIEHNIO OTKINKA BXOOHbIX KIeMM.

DyHKLUMO- HasBanue [nana3oH HacTPOWKKN 3aeop. U3m.
HanbHbIA KoL dyHKUMU 3Hau.
Sd4.09 Hactporika 0: BupTtyanbHas knemma He 0 ]
BUPTyarnbHON nencTeyerT.
KnemMmbl 1: QencTByeT BUpTyanbHas
Knemma kaHana cBasmn
ModBUS RTU.

Ecnn BknioveHa BupTyanbHas knemma kaHana cBa3n ModBUS RTU,

3NeKTpUYeckne curHamnbl Ha MHOTOYHKLIMOHAMbHBIX BXOAHBLIX KNeMMax He
[encTByoT. DYHKLIMOHAMNbHOE COCTOSIHNE BXOLHbIX KIEMM yCTaHaBINMBAETCs C
nomoLubto Hactpoek ModBUS RTU. Agpec winHbl ModBUS — 3009H.

®DYHKLMO- HasBaHue [uana3oH HacTPOnKn 3aBog. Uam.
HanbHbIA KOA4 cyHKUMN 3Hau.
Sd4.10 Pexvm 0: [1ByxnpoBoAHbI pexum 1 0 n
ynpaBneHusi ¢ 1: IByXnNpOBOAHbIV pexum 2
KnemMm 2: TpexnpoBoAHbIN pexum 1
3: TpexnpoBOAHbI pexum 2
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0: ABYXMPOBOAHON pexum 1:
KoMbuHauumn knemm:

ny

GND

Bnepeg :I S1(Sd4.01:1)

Pesepc S2 (Sd4.02:2)

K1 K2 Komanpa
BbIKIT. BbIKIT. OcTtaHoB
BbIKI1. BKI1. Pesepc
BKI1. BbIKI1. Brepén
BKI1. BKI. OcrtaHoB
Mepekmoyatens K1 — 3anyck B MNpsAMOM HampaBreHvWe BpaleHus

anekTpoasuratens, a K2 — B obpatHom.
1: 1IByXNpOBOOHON PeXnM 2:

m
GND
Myck S1(Sd4.01:1)
CmeHa HanpaBneHua .
BpaLIeHs S2 (Sd4.02:2)
K1 K Komanpa
BbIKI. BbIKI. OcraHoB
BbIKI. BKI. OcraHoB
BKJ1. BbIKJ1. Bnepén
BKI1. BKI1. PeBepc
Mepekmtovatens K1 —  3anyck, a HanpaBneHve  BpalleHus

areKkTpoasuratena onpenendaeTcda CoCToAHNEM nepeknyartens K.
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MpumevaHmne: korpa curHan knemm K1/K pencteuTeneH, HO u3 Apyrux
WCTOYHWMKOB 3afaHusi KoMaHAabl YnpaBneHus nopaetcs KomaHga Ans
OCTaHoBa, TO [Afs CledyrLwero 3anycka HeobBXOAMMO CHSITb C KMeMMbI
curHan v nogaTb ero CHoBa.

2: TpexnpoBOAHbIN pexuM ynpasneHns 1:

ny
GND
Bnepes S1(Sd4.01:1)
Pesepc 52 (Sd4.02:2)
OctaHoe S3 (Sd4.03:3)

KHonka SB3 (H3) siBnsietca nogTeepxaatoLlein 3anyck KneMmom, KHomka
SB1 — 3anyck B npsiMOM Hanpasnenun, SB2 — 3anyck B 06paTHOM HanpasneHun

3: TpexnpoBOAHOM PeXnUM ynpasneHus 2:

ny
GND
Myck S1(Sd4.01:1)
CmeHa HanpaeneHus .
BpaLLeHs S2 (Sd4.02:2)
OcraHoB S3 (Sd4.03:3)

KHonka SB3 (H3) — sBnseTcs nopTBepxaalolwen 3amyck KrneMMow,
kHornka SB1 — noateepxpatolleit 3anyck, nepekntoyatens K onpepensiet
HanpasneHve BpaLeHus

DyHKUMNO- HasBaHue [nana3oH HacTPOMNKn 3aBoga. Uam.

HanbHbIA KoL dyHKUMKN 3Hau.
Sd4.11 3agepxkka Ha 0.000 ¢ ~50.000 c 0.000 ¢ o

BKITOYEHE
Knemmbl S1



Sd4.12 3agepxkka Ha
BbIKIlOYeHNe
Knemmbl S1

Sd4.13 3agepxkka Ha
BKITOYEHWE
Knemmbl S2

Sd4.14 3agepxka Ha
BbIKIlOYeHNE
KInemmbl S2

Sd4.15 3agepxkka Ha
BKIOYEHNE
Knemmbl S3

Sd4.16 3apepxka Ha
BbIKIIOYEHNE
Knemmbl S3

Sd4.17 3agepxkka Ha
BKIOYEHE
Knemmbl S4

Sd4.18 3agepxkka Ha
BbIKIKOYEHVE
Knemmbl S4

Sd4.19 3apepxka Ha
BKITIOYEHME
Knemmbl S5

Sd4.20 3agepxkka Ha
BbIKIKOYEHVE
Knemmbl S5

[aHHbin mapameTp onpegernsieT COOTBETCTBYIOLLEE BPEMSI 3afepXKKu
M3MEHEHVS] YPOBHSI HAMpshKeHUs MpW  BKIIOYEHUM WS BbIKIOYEHUN
nporpaMmMupyembIX Knemm.

Toruka paBoThbl KrieMMbl Deicray-
oLy
curHan
S o Vi
> < —
BpeMms 3a0epKku BKITIOHEHMS Bpems 3a71epXKi BbIKIIOYEHNS

Puc. 6.9 - Bpemsi HapacmaHus U CHUXEHUS HarpsiKeHusi
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DyHKUMNO-
HanbHbLIN KOO

HasBaHue dyHKuumn

[nana3oH HacTPOWNKK

3aBop.
3Hau.

WU3m.

Sd4.23

PyHKUMS
BbICOKOYACTOTHOrO
VIMMYNbCHOrO BXoAa
HDI

0: Bxog ycTaHOBKM YacToThbl
1: Bxopg cyeTynka
2: Bxop cyeTymka AnvHbl

Sd4.24

MuHumanbHas
vacTtota
BbICOKOYACTOTHOrO
MIMNYMbCHOTO BXoAa
HDI

0.000 kIy ~ Sd4.26

0.000 kI'y

Sd4.25

OnopHBbIi curkan,
COOTBETCTBYIOLLMIA
MUHUMAITEHOM
yacrote
BbICOKOYACTOTHOIO
MMNYIbCHOrO BXoAa
HDI

-100.0 % ~ 100.0 %

0.0 %

Sd4.26

MakcumansHas
yacrota
BbICOKOYACTOTHOIO
MMNYIbCHOrO BXoAa
HDI

Sd4.24 ~ 50.00 kI'y,

50.00 'y

Sd4.27

OnopHeIi curHan,
COOTBETCTBYOLLMIA
MaKcMmarbsHow
vacTtote
BbICOKOYACTOTHOrO
MMMNYIbCHOTO BxoAa
HDI

-100.0 % ~ 100.0 %

100.0 %

Sd4.28

Bpems cunbtpaumm
BbICOKOYACTOTHOrO
MMMNYILCHOro BXoAa
HDI

0.000 ¢ ~10.000 ¢

0.100c¢

Ecnu B ka4ecTBe UCTOYHMKA YacTOThl UCMONb3YETCs UMMYNbCHbIN Bxod HDI
(Sd4.23 = 0), To c nomoLLbi NapameTpoB Sd4.24 — Sd4.27 MOXXHO YCTaHOBUTb
HVKHIOKO U BEPXHIOK FPaHuLibl YacTOTbl, @ TaKKe COOTBETCTBYHOLLEE NMPOLIEHTHOE
3HaYeHVe MaKkcMmarnbHoW BbIxoAHOW YacToTsl (Sd0.03).

BbIGOp MMMNynbCHOTO BXO4a B KAYECTBE UCTOYHUKA U3MEHEHMSI 4acToTbl A

npousBoaMTCs C MoMolplo napameTpa Sd0.06,

a [Aanda  4actoTbl

B

ncnone3yetcst napametp Sd0.07. B napameTtpe Sd4.28 ycTaHaBnvBaeTtcs
BpemMs hunbTpaumum nMnyrbCcHoro Bxoaa Sd4.28.
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DyHKUMNO- HasBaHue dyHKuUmM [nana3oH HacTPOMNKN 3aBop. | Usm.
HanbHbIN koA, 3Hau.

Sd4.29 HwxHuin npegen 0.00 B ~ Sd4.31 0.00B [a}
aHarnorosoro Bxoga
Al1 (ans curHana
4-20 MA ycTaHoBUTb
2.00)

Sd4.30 OnopHbIN curHan, -100.0 % ~ + 100.0 % 0.0% u]
COOTBETCTBYIOLLMIA

HWKHEMY npeaeny
aHarnoroBoro BXxoaa
All

Sd4.31 BepxHuit npegen - Sd4.29 ~ 10.00B 10.00B | o
aHaroroBoro Bxoaa
All

Sd4.32 OnopHbIi curHan, -100.0 % ~ + 100.0 % 100.0% | o
COOTBETCTBYHOLLMI

BepXHeMy npeaeny
aHarnoroBoro BXxoaa

All
Sd4.33 Bpewmsi punbTpaummn 0.00 ¢ ~10.00 ¢ 0.10c o
All
Bepxuss BepxHsaa
rpaHu4Han paHu4Han
TO4Ka CHrHana TOuKa CUrHana
100%A vasxone Al 100% &  va sxone Al

0% (0B (mA)
10B (20mA)
0% -100%
HUKHAR b g HkHaa [T
TPaHKYHas OB (mA) 10B (20mA) rpaHu4Han
TOYKa curHana To4Ka cUrHana
Ha Bxope Al1

Ha exoge Al1
Puc. 6.10 - pagpuku cueHanos, nodasaembix Ha All

[aHHble napameTpbl WCNOMb3YTCA ANA  OMpefeneHus OTHOLLUEeHWS
MeXAy aHarnoroBblM BXOAHbLIM HanpshKeHWEM U COOTBETCTBYIOLLMM OMOPHbLIM
curHanom. Korga aHamoroBbli BXOA, SBMNSETCS  TOKOBbIM, ToK 1 MA
COOTBETCTBYET HanpshxkeHuto 0,5 B.

Mapametp Sd4.33 wucnonb3yeTcs ANA HaCTPOWKW YyBCTBUTENBHOCTM
BXOZla aHarnoroBoro curHana. YBenv4eHne 3Toro 3HauyeHust MOXeT YryyLllnTb
NMOMeXOyCTOMYMBOCTb  aHanNoroBoro BxOAa, HO MpW  3TOM  CHUXaeTcst
YYBCTBUTESbHOCTb.
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DyHKUMNO- HasBaHue dyHKuUmM [nana3oH HacTPOMNKN 3aBop. | Usm.
HanbHbIN koA, 3Hau.

Sd4.34 Bpewms cdounbTpaumm 0.000 ¢ —10.000c 0.100c | o
aHanorosoro
curHana,
nopaBaemoro ¢
noTeHuMomeTpa
naHenm ynpasneHuns

Mapametp Sd4.34 yctaHaBnuBaeT Bpemsi uUNbTpaLMU aHanoroBoro
cvrHana, nogaBaemoro ¢ NoTEeHUMOMETpa naHenu ynpasneHus. B ycnosumsx
CUIbHbIX MOMEX MPU HaCTPOVIKE YacTOTbl C MOMOLLIbIO MOTEHLMOMETpa NaHenm
ynpaBfeHns MOryT BO3HUKATb 3HAYUTENbHble (OryKTyaumn YacTtoTsl. [lyTem
npaBUNbHON HaCTponkn napameTpa Sd4.34 MOXHO yMeHbLWNTb ryKTyauum
4acToThI.

F'pynna Sd05: ®yHKUMU BbIXOAHbLIX KIEMM

B 6a3oBon komnnekTaumu cepus SDI umeeT 1 knemmy aHanoroBoro BbIxoaa
(AO*), 1 BbIXOA C OTKPBLITBIM KOomniekTopom (Y), 1 BbIxogHOe pere.

*AHanoroBbi Bbixog, AO He MoXeT paboTaTe OQHOBPEMEHHO C UMMYbCHBIM
Bxogom HDI.

DYHKLMO- HaseaHnue dyHkunn [Ounana3oH HacTPOWKKN 3aBop. | Usm.
HanbHbIA KoL 3Hau.
Sd5.01 PyHKUMS Knemmbl Y 0~24 1 o
Sd5.03 DyHkums pene ROA- 0~24 1 o
ROC

3Tn NnapameTpbl UCMONb3YIOTCS ANs YCTAHOBKM (PYHKLMN BbIXOOHbLIX KNeMM
OnucaHue 3HadeHuin ot 0 oo 24* — B Tabnuue.

Tabnuua 6.4 - OnucaHue 3Ha4YeHun

3apaHHoe DyHKUMA OnucaHue u Ha3Ha4yeHue
3HauyeHue

0 He penctyet BbixogHo knemme He HaszHaveHa yHKUMA

1 Pa6ora N4 Korpa npeobpa3oBaTtesnb 4acTOTbl HAXOAMTCA B

pexume paboTbl U Ha ero Bbixoae npucyTtcTeyeTt
4YacToTa, AaHHaa Knemma nepexoaut BO
BKITIOYEHHOE COCTOsIHNE

2 IMyck Korpa npeo6pasoBaTernb 4acToThbl HAXOAUTCS B
pexunme BpalleHus B NpAMOM HanpaBfieHnun u
Ha ero BbIXo4e NpuUcyTCTBYeT YacToTa, AaHHasa
KrneMmma rnepexoaunT BO BKIMKOYEHHOE COCTOsAHUEe
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3 PeBepc Korpna npeo6pasoBaternb 4acToTbl HAXOAUTCS B
pexume BpalleHVst B 06paTHOM HanpaBneHum n
Ha ero BbIXoAe NPUCYTCTBYET YacToTa, AaHHas
Knemma nepexofuT BO BKITOYEHHOE COCTOsSIHVE

4 TOnNYKOBbIN PEXUM Korpa npeo6pasoBarernb YacToTbl HAXOAUTCS
B peX1Me TOYKOBOrO BpaLLEeHWs 1 Ha ero
BbIXOAE NPWCYTCTBYET YacToTa, AaHHas knemma
NepexoauT BO BKITIOYEHHOE COCTOsIHME

5 Asapus Knemma nepexoput B coctosiine «BKIT» npu

ocTaHoBke Y4 no npuynHe oTkasa.

6 HocTtwkeHne Cwm. onucaHwve napameTpos Sd7.13 n Sd7.14
nonb3oBaTeNbCKOM
vacTtoTtbl FDT1

7 [octuwxeHve Cwm. onucaHue napameTpoB Sd7.15 n Sd7.16
nonbL30BaTENbCKO
vacTtoTtbl FDT2

8 LocTtxeHne Cwm. onncanve napameTpa Sd8.17
Tpebyemoro
3HAYEHWS YacToThl

9 Pa6ota Ha Hynesomn Korpga BbixogHas yactoTa v Tekyluasi yactoTa
CKOpOCTM paBHbI HYMHO, JaHHas Knemma nepexoamT BO

BKITIOYEHHOE COCTOsIHUE

10 [ocTtmwkeHne Korpa paboyasi YactoTa JocTUraeT BepxHen
BepxHero npegena rpaHuLbl, AaHHas KreMma nNepexoanT Bo
4acTOThbl BKIOYEHHOE COCTOSIHME

11 [HoctkeHve Korpa paboyas 4actota JOCTUraeT HKHEN
HWXKHero npegena rpaHvLbl, faHHas KNeMma NepexoauT Bo
YacToTbl BKITIOYEHHOE COCTOsIHUE

12 [OTOBHOCTb k Knemma nepexoput B coctosiine «BKJI», ecnu
3anycky (coctositHue | Ha M4 nogaHo nuTaHve U He oGHapPYXeHO
ocTaHoBa) HEUCnpaBHOCTEN.

14 MpenynpexaeHne o | MY onpegenseT, NpeBbIWAaET N Harpyska
neperpyake aMnekTpo- | anekTpoABuraTensi Nopor npeaynpexaeHns o
Asuvratens neperpyske, Npexae Yem BbIMONHATb (PYHKLMIO

3awuTbl. Knemma nepexoaut B coctosiHne «BKIT»
npv NPeBbILEHNN NOpora NpeaynpexaeHns.
MapameTpbl neperpy3ku anekTpoaBUraTens cm. B
onvcanum napameTtpos SdB.08 — SdB.10.

16 3aBeplueHve Mocne Toro kak MK 3aBepLUMT BbINONHEHME
CTyneHn TeKyLLen CTyneHn ynpasneHns, JaHHas knemma
ynpaeneHus MK nepexoauT BO BKITKOYEHHOE COCTOSIHUE.

17 3aBeplueHmne urkna Mocne Toro kak MK 3aBepLunT BbINOMHEHNE
MK OAHOrO LMKNa ynpaBneHus, AaHHas knemma

NepexoauT BO BKIKOYEHHOE COCTOSIHME.

18 [ocTtwkeHne Mocne Toro kak 3Ha4eHne cHeTYMKa NPEBbLICUT

YCTaHOBMNEHHOro 3HayeHue, ycTaHOBMEHHoe B napameTpe Sd9.10,

3Ha4yeHue cYeTUMKa

AaHHas Knemma nepexoguTt BO BKITHOYEHHOE
COCTOsAAHME.
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19 [ocTtwxkeHne Mocne Toro kak 3Ha4YeHne cHeTYMKa NPeBbICUT
Havana otcyeTa Ans | 3HayeHue, ycTaHOBMEHHoe B napameTpe Sd9.11,
cyeTymnKa AaHHas KneMma nepexoamuT Bo BKIOYEHHOe

COCTOSIHVE

20 BHelwHss owmnbka [Mpu BO3HNKHOBEHWM BHELLHeN ownbkm EF
[aHHas Knemma nepexofuT Bo BKMIOYEHHOe
COCTOSIHVE

21 [octwkeHne anuHbl | [laHHas knemma nepexoauT BO BKIIOYEHHOE
COCTOsIHME nocne o6HapyXeHWst Toro, YTo
[encTBUTENbHOE 3Ha4YeHne ANWHbI NpeBblllaeT
3HayeHue, yCTaHOBMEHHOE B NapameTpe Sd9.04

22 [octkerve Korpa obuiee Bpems paboTel npeobpasosaTens
CyMMapHoro 4acTOTbl NPEBLICUT 3HAYEHWE BPEMEHN,
BPEMEHU B ycTaHoBneHHoe B napameTpe Sd9.12, aaHHas
COCTOSIHUM PaBoThI Knemma nepewaeT BO BKMOYEHHOE COCTOSHNE

23 BupTyansHas BbIxogHoOW curHan yctaHaeBnvBaeTcs B
BbIXOAHAas Krnemma 3aBUCUMOCTM OT 3Ha4eHus WimHbl MODBUS RTU
KaHana cBsis3u MOD- | (1 ans curHana «BkniodeHo» v 0 Ans curHana
BUS RTU «BbIknto4eHo»)

24 [octuwkeHne Korpa pgencteutensHoe 3Ha4yeHne KpyTsLlero
npegena KpyTsLero MOMEHTa CTaHOBUTCS PaBHbIM 3HAYEHWMIO,
MOMeHTa ycTaHoBneHHoMy B napameTpe Sd9.14, naHHas

neMma nepenaeT BO BKMIOYEHHOE COCTOSIHME

*B cnyvae OTCyTCTBMS HOMepa napameTpa — OH 3ape3epBUpOBaH W He
MOANEXUT NCMONb30BaHMIO NMPU HACTPOKKE PYHKLMIA KIeMM.

®DyHKLMO- HasBaHue [nana3oH HacTPOMKK 3aBog. Uam.
HanbHbIN koA pyHKLUMK 3Hau.
Sd5.05 Tun noruku ans 0: Y — HopMarbHO OTKPbITHIN 0 o
BbIXOAHbIX KNEMM KoHTakT, RO — HopmanbHO
OTKPbITbI KOHTAKT
1: Y — HopmarnbHO 3aKpbITbIv
KoHTakT, RO — HopmanbHO
OTKPbITbI KOHTAKT
2:Y — HopMarnbHO OTKPbITbI
KoHTakT, RO — HopmanbHO
3aKPbITbIA KOHTaKT
3:Y — HopMarbHO 3aKpbIThIN
KoHTakT, RO — HopmanbHO
3aKPbIThI KOHTAKT
Mcnonb3yeTcsa ans ycraHoBKy norvku knemm Y, pene RO.
DyHKUMO- HasBaHue [nana3oH HacTPOWNKK 3aBoga. Uam.
HanbHbIA KoL pyHKLMU 3Hau.
Sd5.06 Bpewmsi 3agepxkm 0.000 ¢ ~50.000 ¢ 0.000 ¢ o
cpabatbiBaHus Y
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Sd5.07 Bpewmsi 3agepxkm 0.000 ¢ ~50.000 ¢ 0.000 ¢ o
OTKIoYeHna Y

Sd5.08 Bpewms 3agepxkn 0.000 c ~50.000 ¢ 0.000 ¢ o
cpabartbiBaHus RO
Sd5.09 Bpemsi 3agepxku 0.000 ¢ ~50.000 ¢ 0.000 ¢ u]

oTknoyeHus RO

[aHHble napameTpbl OMNpefdensioT COOTBETCTBYIOLLEE BpeMsi 3afdepXKu
N3MEHEHMS YPOBHSA HanpsiKeHWs Npu  BKAIOYEHUW UMK BbIKIOYEHUN
nporpaMmMupyembix knemm (puc.6.11)

Norvka paboTtsl KNemMMb!

> ¢ —

BpeMﬂ 3a[epXKu BKITOYeHWs Bper—I 3aepXK1 BbIKNHYeHUs

Puc. 6.11 - Bpems 3a0epXKu 8KITIOYEHUS U 8bIKITIOYEHUS KITEMM

DyHKLUMO- HasBaHue [nana3oH HacTPOWKU 3aeop. U3m.
HanbHbIA KoL pyHKLMU 3Hau.
Sd5.10 PyHKUMS 0~14 0 o
aHarnorosoro
Bbixoaa (AO)

3Tn napameTpbl UCMONb3YIOTCS ANs YCTAHOBKM (PYHKLMN BbIXOOHbLIX KNeMM
OnuncaHue 3Hayenut ot 0 oo 14* — B Tabnuue.

Tabnuua 6.5 - OnncaHue 3HayYeHuid hyHKLUU KneMmbl AO

3agaHHoe DyHKUMA OnucaHue U HasHa4YeHue
3HayeHue
0 PaGouyast yactoTa Ot 0 4O MaKcUMarbHOW BbIXOAHON YacTOTbI

(cooTtBeTcTBYET AnanasoHy 0 % — 100 %)

1 YcTaHoBMeHHast Ot 0 4O MakcUMarnbHOW BbIXOAHON HYacTOTbl
yacroTa (cooTtBeTcTBYET AManasoHy 0 % — 100 %)

2 CkopocTb Ot 0 4O MakcUMarnbHOW BbIXOAHON YacTOTbI
V3MeHeHWs onopHoit | (cooTBeTcTBYET AnanasoHy 0 % — 100 %)
YacToThbl

3 Pab6oyasi ckopocTb B 0 — 2 pa3sa npeBbillaeT HOMUHAMbHYIO
BpaLLeHnst CUHXPOHHYI0 CKOPOCTb BpaLLeHusi ABuratens
Asvratens (cooTBeTcTBYET AManasoHy 0 % — 100 %)
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4 BbIxofHOM TOK B 0 — 2 pa3sa npeBblILaeT HOMUHamMbHbIN TOK
(oTHOCUTENBHO npeobpasoBaTens 4acToThl (COOTBETCTBYET
HOMUHanbHoro Toka | AvanasoHy 0 % — 100 %)
npeo6bpasosarens
Y4acToThl)

5 BbIxogHOM TOK B 0 — 2 pasa npesbillaeT HOMUHaMNbHbIA TOK
(oTHOCWTENbHO nBuratens (cootBeTcTByeT AnanasoHy 0 % — 100 %)
HOMWHambHOTO TOKa
Apuvratensi)

6 BbixogHoe B 0 - 1.5 pa3a npeBblllaeT HOMUHanNbLHoe
HanpsbkeHne HanpshxeHue npeobpasoBaTens 4acToTbl

(cooTBeTcTBYET Anana3oHy 0 % — 100 %)

7 BbixoaHas B 0 — 2 pa3sa npesbillaeT HOMUHamNbHY0

MOLLIHOCTb MOLLIHOCTb (COOTBETCTBYET AManasoHy
0 % — 100 %)

9 BbixogHoi kpyTawmin | B 0—-2 pasa npesbillaeT HOMUHATbHBIA KPY TALLWIA

MOMEHT MOMEHT ABUraTens (COoTBETCTBYET AnanasoHy
0 % — 100 %)

10 3HayeHne aHarno- 0B —10 B/0 MA — 20 MA (cooTBeTCTBYET
rosoro Bxoaa All AvanasoHy 0 % — 100 %)

14 YcTaHoBneHHoe 0.0 % —100.0 %

3HaYeHne no NMHUK
cBAsn ModBUS RTU

*B crnyyae OTCyTCTBMSI HOMepa napameTpa — OH 3ape3epBUPOBaH W He
NOANEXMT UCMOSb30BaHWMIO NPY HACTPOIiKe DYHKLWIA KNEMM.

DyHKLUMO-
HanbHbIA KoL

HasBaHue
pyHKLMU

3aeop. U3m.

3Hau.

[vana3oH HacTPOMNKn

Sd5.11

HwkHuin npegen
st aHanoroBoro
Bbixoaa AO

0.0 % ~ Sd5.13

0.0 % =

Sd5.12

3HaueHune Ha
aHarnoroBom
Bbixoae AO,
COOTBETCTBYIOLLEE
HWXHEMyY npegeny

0.00B~10.00B

0.00B o

Sd5.13

BepxHuit npegen
NSt aHanoroBoro
Bbixoaa AO

Sd5.11 ~ 100.0 %

100.0 % o

Sd5.14

3HaueHune Ha
aHarnoroBom
Bbixoge AO,
COOTBETCTBYIOLLEE
BEpxHeMy npegeny

0.00 B~10.00B

10.00B o

Sd5.15

Bpewms
dunbTpaumm Ha
aHarnoroBom
Bbixoge AO

0.000 ¢ ~ 10.000 ¢

0.000 ¢
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YKasaHHble BbllLe NapaMeTpbl OnpeaensioT B3aMMoCBA3b MeXy BbIXOOHbIM
3Ha4YeHVEeM ¥ COOTBETCTBYIOLLUM €My HamnpsikeHWeM Ha aHaroroBoM BbIXOAeE.
Korga BbixogHOe 3HayeHMe BbIXOAUT 3a Mpedenbl  YCTaHOBEHHOro
MakCcuMymMa Wnv MUHMMyMa, oHO OyaeT ComnocTaBrieHO MWHVMMarnbHOMY WIu
MaKCHMMarnbHOMY BbIXOOHOMY HaMpspKEHUIO.

Ecnun aHanoroBbIv BbIX0OA SIBNSIETCH BbIXOAOM TOKa, TO 1 MA COOTBETCTBYET
HanpsbkeHuto 0.5 B.

B ocTtanbHbIX cryyasix aHanorosbln BbIxod, cooTeeTcTByoWwmMin 100%
BbIXOAHOrO CUrHana, MoxeT oTnunyaTecs. Cm. Tabnuuy AvanasoHa M3MeHEHNs
3HaYeHWI Ha aHarnoroBOM UMM UMMYbCHOM BbIXOAE, MPVYBEAEHHYIO BbILLE.

A
BbixogHoe
HanpsKeHue 10B(20MA) ___________________________
Ha Knemme !
AO
1100.0%
0% —

Puc. 6.12 - BoixoOHoe HanpsixeHue Ha knemme AO

Ipynna SA06: ®yHKLMM NaHenu ynpaBneHust U MOHUTOPUHIa COCTOSIHUSA

®DyHKLMO- HasBaHue [nana3oH HacTPOWNKK 3aBog. Uam.
HanbHbIN koA pyHKUMK 3Hau.
Sd6.00 Maponb 00000: MNaponbHas 00000 o
nonb3oBaTens 3aluTa HeakTVBHa

00001 ~ 65535

Mpwv BBeAeHUM nioboro 3HaveHus, otnmyHoro ot «00000» ByaeT ycTaHoBMNEH
nonb3oBaTenbCKUA naposb. [ns coxpaHeHus napons HeobXoAMMO HaxaTb
kHorky «BBO[». lMaponb Takke OydeT cCOXpaHeH, eCrnvu He MNpPOUCXOAUT
HaXkaTui B TeveHne 1 MUHYTbI.

DyHKUMO- HasBaHue [nana3oH HacTPOWNKK 3aBog. Uzm.
HanbHbIN Koa dbyHKUMM 3Hau.
Sd6.01 PyHKUMA KHOMKM P | 0~ 6 1 o

0: HeT doyHKuMMN.

1: Pa6ota B TonuykoBoM pexume. [Irns Hayana TONMYKOBOrO BpaLLeHUs!
HaXXMUTE KHOMKY «P».

2: N3MeHeHMe COCTOsIHUSA OTODOpaxkeHUsi Ha LU(PPOBOM MHAUKATOpE.

Haxumaiite kHonky «P» ans caoBura otobpaxaemoro napameTpa crpasa
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Haneso.

3. TMepekntoyeHWe Mexay pexumMamMu BpaweHus B MNPSAMOM U
obpaTtHom HanpaBneHuu. Haxmute «kHonky «P» Ons  n3meHeHus
HanpaBneHusi BpaleHust. PyHKUMA [OCTynHa TOMbkO B Crnyyae, korga B
KauyecTBe UCTOYHMKa KOMaH[ BblbpaHa naHenb yrnpaBreHus.

4: Copoc HacTpoek @@ HaxmuTe kHonky «P» ans cépoca 3HayeHus
YCTAHOBMEHHOO NYTEM YBENMUYEHUSI NN YMEHbLIEHUSI 4acToTbl (@@).

5: OcTaHOB No uHepuumu. Haxmute kHOMKy «P» Ans ocTaHoBa ABuraTtens
no MHEPLMN.

6: MepeknoyeHe UCTOYHUKA YNPaBIIEHUS.

— Mpn Haxatum kHomkM «P» C  Uenblo  NepeknYeHus
= | HanpasneHVs BpalleHns npeobpasoBaTenb YacTOThbl HE 3aNOMHUT
=== | COCTOsiHVE NepeKIo4YEeHNs Nocre NponagaHns NUTaHus.

DyHkuma Sd6.01 = 6:

Sd0.01 yctaHoBneH B «0», (OyHKLUMA NEPEKMIOYEHNS yNPaBeHNs HeaKTVBHA.

Sd0.01 yctaHoBneH B «1» (ynpaBneHue ¢ Knemm), KHorka «P» nepekntoyaeT
peXuM ynpaBneHus Mexagy Krnemmamu n paboyei naHenbto.

Sd0.01 ycraHoBneH B «2» (Modbus RTU), kHomnka «P» nepeknioyaeT pexum
ynpaBneHus Mexay kaHanom cBsian 1 paboyen naHesnbHo.

®DyHKLMO- HasBaHue [nana3oH HacTPOWNKK 3aBog. Uam.
HanbHbIN koA dyHKUMU 3Hau.
Sd6.03 Knonka CTOIN/ 0: AKTUBHa ToMnbKo nMpu nogave | 1 o
CBPOC KOMaHa nycka/ocTtaHoBa C

naHenu ynpaeneHus

1: AKTMBHa npu nogaye KOMaHg,
nycka/octaHoBa C naHenu n
KNemMm ynpasneHus

2: AKTUBHa npu nogaye KomaHg
nycka/octaHoBa ¢ naHenu u
KNemMM yrnpasrieHs], a Takke
npw ynpasneHnu no
KOMMYHUKaLIVOHHOMY
npotokony ModBUS

3: AKTuBHa npu niobom
MCTOYHUKE KOMaHA,
nycka/ocTaHoBa

Monb3oBaTenlb  MOXET NpegycMOTPeTb  AOMNOMHUTENbHbIE  KaHarmbl
octaHoBa B ponoriHeHue K kHorke «CTOIlM»/«CBEPOC» Ha naHenu
yrpaBreHus.

DyHKUMO- HasBaHue [nana3oH HacTPOWMKK 3aBopg. Uzm.
HanbHbIA KOA4 pyHKUUMN 3Hau.
Sd6.04 OTobpaxaemble 0x0000 ~ OXFFFF Ox03FF u]
napameTpbl But 00: Paboyas yacTtoTa

MOHWUTOPUHIa ("y)
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B pexume paboTbl
(OCHOBHbIE)

But 01: OnopHas YacTtoTa
("u)

But 02: HanpshxeHue 3seHa
NOCTOSAHHOTO ToKa (B)

But 03: BeixogHoe
HanpsbkeHue (B)

But 04: BbixogHow Tok (A)
But 05: OTo6paxkeHue
CKOpOCTW Harpy3ku (06/MuH)
But 06: BbixogHas
MoLLHoCTb (KBT)

But 07: BbixogHOWM MOMEHT
(%)

But 08: OnopHbIn curHan
MW O-ynpaenexus

But 09: O6patHasi cBA3b
MO-ynpasnexus

But 10: CocTosiHMe BXOAHbIX
Krnemm

But 11: CocTosiHve
BbIXOAHbIX KNeMM

But 12: Tekyluee 3HaveHne
cYéTymnkKa

But 13: 3HaveHve AnNuHbI
But 14: HanpsxeHuve Ha
All (B)

Ecnn napameTp pomkeH oTobpaxaTbcsa BO Bpemsi paboTbl, TO He06xoaMmo
YCTaHOBUTb COOTBETCTBYHOLUME BUTbI B 1 1 ycTaHOBWUTL B napameTpe Sd6.04

LIJeCTHa,ElLl,aTepVNHbII;l SKBMBAseHT nony4ymeLleroca ABOU4YHOro 4Ymcna.

Hanpumep, npu 3HayeHumn no ymonyaxHuto 3FF (B aBonuHom cucteme 0011
1111 1111) otobpaxatotcs 6utbl 0 ~ 9)

MOHWTOPVHra B
pexvme paboTbl
(mononHUTenbHble)

nmnynscHom Bxoae HDI
But 01: MNpoueHTHOe
3HaYeHue neperpysku
anekTpoaBuratens

But 02: MNpoLeHTHoe
3HaYeHue neperpysku
npeoGpasoBaTens 4acToTbl
But 03: YcTaHoBneHHoe
3HaYeHue cKopocTH
yBENUYEHUS Unn
YMeHbLUEHNS YacToTbl (L)
But 04: BbixogHol Tok (A)

DyHKLUMO- HasBaHue [nana3oH HacTPOWKU 3aBop. U3m.
HanbHbIA KoL OyHKLUN 3Hau.
Sd6.05 OTobpaxaemble 0x0000 ~ OXFFFF 0x0000 u]
napameTpbl But 00: YactoTta Ha

Ecnu B coctosiHum paboTbl He06x0aMMO 0TOGPa3uTb NapameTp, yCTaHOBUTE
n yctaHoBuTe B napameTtpe Sd6.05
instart-info.ru
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LuecTHaaLaTepUYHbIi 9KBUBANEHT 3TOr0 ABOVYHOrO YN1Cna.
3HaveHne no ymonyanuto 0000 3Ha4UT, YTO AONOMHUTENbHBIE NapameTpbl

He oToBpaxatoTcs No YyMOMYaHuIo.

MapameTpbl Sd6.04 1 Sd6.05 ncnonb3yoTCs ANs YyCTaHOBKW 3HAYEHWUN,
KoTopble oTobpaxatoTces, koraa MY B coctosiHuM paboThbl.

MOHUTOPUHIra B
pexume octaHoBa

("u)

But 01: HanpspkeHve 3BeHa
NMoCTOsIHHOrO ToKa (B)

But 02: CocTosiHMe BXOAHbIX
Kremm

But 03: CocTosiHve
BbIXOAHbIX KNeMM

But 04: OnopHoe 3HaveHune
MO-ynpasnexus

But 05: 3HayeHve

curHana obpaTHou cBsA3n
MA-perynstopa

But 06: HanpsikeHue Ha
Al1 (B)

But 07: YacToTta Ha
nmnynscHom Bxoae HDI
But 08: CtyneHb MK

But 09: Tekyluee 3HaYeHne
cYéTymnka

But 10: TekyLee 3HaveHne
ONUHBI

®DyHKUMO- HasBaHue [nana3oH HaCcTPOWNKK 3aBogp. U3m.
HanbHbIA KOA pyHKUUMN 3Hau.
Sd6.06 Otobpaxaemble 0x0000 ~ OxFFFF OXOFF o
napameTpbl But 00: OnopHast 4actoTa

Ecnn B cocTosiHuM ocTaHoBa HeobxoAMMO 0TobpasuTb napameTp,
yCTaHOBUTE COOTBETCTBYIOLLMIA pa3psig Ha 1 n yctaHoBWTe B napameTpe Sd6.06
LecTHaaLaTepPUYHbI 9KBUBANEHT 3TOr0 ABOVYHOIO YMUCNa.

3HayeHne no ymonyanuo OFF (B gBouuHom cucteme 0000 0000 1111

1111), T e oTo6paxaeTcsa 6utbl ¢ 0 no 7 (onopHas yactoTa ('u), HanpskeHve
3BeHa MOCTOSIHHOrO Toka (B), COCTOSIHME BXOAHbIX KIEMM, COCTOSIHUE
BbIXOAHbIX KNemMM, onopHoe 3HadeHue MNO-ynpaBneHusi, 3HavyeHne curHana
obpatHon cBsisu MW[O-perynsitopa, HanpspkeHne Ha Al1 (B), yactota Ha
mmnynscHoM Bxoge HDI)

DyHKUMNO- HasBanue [nana3oH HacTPOWNKK 3aBogp. Uam.
HanbHbIN KOA PyHKLMU 3Hau.
Sd6.07 KoadpcbmupmeHt 0.01 ~ 20.00 1.00 o
oTobpaxeHus
pabouen 4acToTbl
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Sd6.08

KoadhcpmumeHt
oTobpaxeHus
CKOpOCTM
anekTpoaBuraTens

0.1 % ~999.9 %

100.0 %

Sd6.09

KoadpcbmumeHT
oTOGpaXKeHst
TNIVHENHON CKOPOCTN

0.1 % ~999.9 %

1.0%

OTobpaxaemasn YactoTa = paboyasi yactota x Sd6.07
MexaHuuyeckasi ckopocTb BpaleHust = 60 X oTobpaxaemasi paboyas
yacToTa x Sd6.08 / konnyecTBo nap NosncoB

JIHeliHasi CKOPOCTb = MexaHM4yeckasi CKOpoCTb BpaLleHus x Sd6.09

®DYHKLMO- HasBaHue [nana3oH HaCcTPOWNKK 3aBopa. Uam.
HanbHbIN KOA PyHKLUU 3Hau.

Sd6.11 Tekywwas 0.0 °C ~ 100.0 °C - .
Temnepartypa
CUNoBOro Moaynsi

Sd6.12 Bepcusi 1.00 ~ 655.35 - .
nporpaMMHoro
obecnevenns

Sd6.13 CymmapHoe Bpemst 04 ~65535y4 - .
paboTbl

MapameTpbl Sd6.11 ~ Sd6.13 Ncnonb3yTCH TONBKO A MOHUTOPUHTA.

DyHKLUMO-
HanbHbIA KoL

HasBaHue
OyHKLMUN

[vana3oH HacTPoOMNkn

3aBop.
3Hau.

U3m.

Sd6.15

HomuHanbHas
MOLLHOCTb
npeobpasoBartens
4acToThbl

0.4 kBT ~ 100.0 kBT

Sd6.16

HomuHansHoe
HanpshkeHne
npeo6pasoBarens
4acToThbl

50 B~ 1000 B

Sd6.17

HomuHanbHbI Tok
npeo6pasoBarens
4acToThbl

0.1A~1000.0A

MapameTpbl Sd6.15 ~ Sd6.17 NCMOMNb3YKTCA TOMLKO AN MOHUTOPUHTA.

(nocrneaHee cobbITnii npecbpasosaTens
3acvKeMpoBaHHOE 4acToTbl 1 CNOCOBbI X
COBbITHe B kypHare | YCTPAHEHMS MpuBeaeHbi &
HENCNPaBHOCTEN) nase 8.

DyHKUMO- HasBaHue [nana3oH HacTPOWNKK 3aBoga. Uam.
HanbHbLIN KO4 pyHKLMU 3Hau.
Sd6.18 Kop cobbiTus Ne1 Moppo6Hoe onucaxve - .
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Sd6.19

Kopn cobbiTus Ne2
(npeanocnenHee
3achukcrpoBaHHoe
cobbITve B XypHane
HeucrnpaBHOCTEN)

Sd6.20

Kopa cobbiTus Ne3
(npenbioywee
3achuKcrpoBaHHoe
cobbITve B XypHane
HeucrnpaBHOCTEN)

XKypHan cobbiTuin pukcvpyet 3 nocnefHve cobbitusa MY. 0 — oTcyTcTBUE
KogaMm  cobbITuN,

cobbITuN,

npuBeAeHHbIX 8 e1ase 8.

a pasfinyHble 3Ha4YeHuA COOTBETCTBYHOT

®DYHKLMO-
HanbHbIN KOA

Hazsanue
byHKLUUN

[nana3oH HaCcTPOWNKK

3Hau.

3aBopa.

WUam.

Sd6.21

Paboyasi yactota
npwu cobbiTum Ne1

0.00 Iy

Sd6.22

CkopocTb
V3MEHEHUS
OMOPHOW 4acTOThbl
npu cobbitum Net

0.00 Iy

Sd6.23

BbixoaHoe
HanpskeHue npu
co6bITum Ne1

0B

Sd6.24

BbixogHoM Tok Npu
cob6biTum Ne1

Sd6.25

HanpsixeHve
3BeHa
MOCTOSIHHOTO TOKa
npu cobbiTum Net

0.0B

Sd6.26

MakcumanbHas
TemnepaTypa npu
cobbITvn Ne1

0.0°C

Sd6.27

CocrosiHne
BXOZHbIX KNeMm
npu cobbiTum Ne1

Sd6.28

CocTosiHne
BbIXOAHbIX KITEMM
npu cobbitum Ne1

npl/l BO3HWUKHOBEHNN COObITUS npeo6pa303aTenb 4acTOTbl 3anncblBaeT B
YKa3aHHbl€ Bbille napameTpbl 3Ha4YeHUA BHYTPEHHUX NEPEeMEeHHbIX, a TakKke
3Ha4YeHna nepemMeHHbIX BBOAa/BbIBOAA. ‘DyHKLl,VIM KOHKPETHbIX NnapamMmeTpoB
npueeneHbl B X onncaHun.

INSTART®

84




DyHKUMNO-
HanbHbIA KoL

HasBaHue
PyHKLUU

[nana3oH HacTPOWNKK

3aBop. WU3m.
3Hau.

Sd6.29

Pa6oyasi yactoTa
npu cobbiTnm Ne2

0.00 'y °

Sd6.30

CkopocTb
V3MeHeHust
OrMOpPHOW YacTOTbl
npu cobbiTnm Ne2

0.00 'y °

Sdé.31

BbixogHoe
HanpskeHue npu
coBbITUM Ne2

0B .

Sd6.32

BbixogHoM TOK Npu
cobbITn Ne2

Sd6.33

HanpspkeHue 3BeHa
NOCTOSIHHOTO TOKa
npu cobbiTum Ne2

0.0B .

Sd6.34

MakcumansHas
Temnepatypa npu
cobbITun Ne2

0.0°C .

Sd6.35

CocrosiHve
BXOAHbIX KITEMM Mpu
cobbITn Ne2

Sd6.36

CocrosiHve
BbIXOZHbIX KNEMM
npu cobbiTum Ne2

I'Ip|/| BO3HWUKHOBEHNMN COObITUSI npeoGpasoBaTeﬂb 4YacCTOThbl 3anncCbiBaeT B
YKa3aHHbl€ Bbille napameTpbl 3Ha4YeHUA BHYTPEHHUX NepeMeHHbIX, a Takke
3Ha4YeHUsa nepemMeHHbIX BBOAa/BbIBOAA. ¢yHKL|,I/II/| KOHKPETHbIX NnapamMeTpoB
npueefeHbl B X ONnncaHun.

F'pynna Sd07: PaclwmpeHHble napameTpbl

DyHKLUMNO-
HanbHbIA KoL

HasBaHue
OyHKLUN

[nana3oH HacTPOWNKK

3aBop. U3m.
3Hau.

Sd7.00 Bpewmsi pasroHa 2 0.0c~3600.0c

Sd7.01 Bpewmsi sameanennst | 0.0 ¢~ 3600.0 ¢
2

Sd7.02 Bpewmsi pasroHa 3 0.0 c~3600.0c

Sd7.03 Bpewmsi sameanennss | 0.0 ¢ ~3600.0 ¢
3

Sd7.04 Bpewmsi pasroHa 4 0.0c~3600.0c

Sd7.05 Bpewmsi samegnenus | 0.0 ¢ ~3600.0 ¢

3asucut =
or
mMozenv
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MMeeTca 4eTblpe rpynnbl BpeMEH pas3roHa/3amefneHus, KoTopble
BblbUpatoTcs 8 epyrne napamempos Sd04.

MepBas rpynna BpeMeH pasroHa/3amMensieHns SIBMSIETCS  3aBOACKOW
HaCTPONKOWN.

®DyHKUMO- HasBaHue [nana3oH HaCcTPOWNKK 3aBogp. U3m.
HanbHbIA KO4 pyHKUUN 3Hau.
Sd7.06 YactoTa Tonykoeoro | 0.00 Iy ~ Sd0.03 5.00 'y o
pexvma
Sd7.07 Bpewmsi pasronagns | 0.0 c~3600.0 ¢ 3aBucut u]
TONYKOBOrO pexuma or
mMogenu
Sd7.08 Bpewms sameanenns | 0.0 ¢ ~3600.0 ¢ 3aBucut o
[Ansi TONYKOBOrO or
pexvma mMoaenu

3TN napameTpbl WUCMOMb3YOTCS AN OnpeferieHnst 4acToTbl, a TaKkke
BpeMeHW pasroHa/aameanexus MY npu Ton4ykoBoOM pexume.

BpemeHeM pa3roHa B TONMYKOBOM peEXUME SBMSIETCS Bpemsi, Heobxoaumoe
npeobpasoBaTento 4YacToTbl Ans pasroHa pgsuratens ot 0 Iy pfgo
MaKkcMMarnbHOW BbIxogHoOW 4actoTbl (Sd0.03) B mpouecce TOMYKOBOrO
nepemMeLleHuns.

BpemeHeM 3ameqrieHna B TONYKOBOM pexume ABMAeTCA Bpemd,
Heobxoaumoe npeobpasoBaTento YacToTbl AN TOPMOXEHUsT ABUratens ot
MakcuMarnbHoW BbixogHow yactoTsl (Sd0.03) go 0 Ny B npouecce TONYKOBOro
nepemMeLLeHus.

®DyHKLMO- HasBaHue [nana3oH HacTPOMNKK 3aBop. Uam.
HanbHbIN koA OyHKLUMUN 3Hau.
Sd7.09 Bpewms 0~10 0 o

aBTOMaTW4ECKOro
cbpoca oLwmnbku

Sd7.10 Bpewmsa uHTepsana 0.1¢~3600.0c 10c u]
npu
aBTOMAaTN4YECKOM
cbpoce oLwmnbku

Ecnn  Bpemsi cbpoca npeBbllaeT  YCTAHOBIIEHHOE  3HaYeHue,
npeobpasoBaTteslb  4acToTbl OCTAaHOBWT paboty u OGygeT oxugaTtb
BMellaTenbCcTBa  onepaTopa  ANns  ycTpaHeHuss  npobGrembl.  Mpu
HEBO3MOXHOCTU cOpoca Takke PacCUUTHIBAETCA KOMMYECTBO BbIMOMHEHHbIX
MOMbITOK.

Bpemsi uHTepBana npv aBTomaTuydeckom cbpoce olWnBKN — 3TO MHTEpBan
BPEMEHN MeXAYy MOMEHTOM BO3HWKHOBEHWSI OLWWWUGKM W MOMEHTOM
BbINOSHEHUsI cOpoca.
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DyHKUMNO- HasBaHue [nana3oH HacTPOWNKK 3aBogp. Uam.

HanbHbIN Ko4 PyHKLUU 3Hau.

Sd7.13 3HaueHne 4acToTbl 0.00 Ny ~ Sd0.03 50.00Ty | o
FDT1

Sd7.14 [vanasoH 0.0 % ~ 100.0 % 5.0 % =
oBHapyxeHust
vyacTtoTbl FDT1

Sd7.15 3HaueHne 4acToTbl 0.00 Ny ~ Sd0.03 50.00Ty | o
FDT2

Sd7.16 [AunanasoH 0.0 % ~ 100.0 % 5.0 % u]
obBHapyxeHus

yacTtoTbl FDT2

Ecnu paboyas yacTtoTa Bbllwe, Yem 3HavyeHne Sd7.13, BbIxogHasi knemma ¢
COOTBETCTBYHOLLEN (pyHKLUMEN nepexoauT B cocTosiHe «BKI». Ecnn paboyas
yacToTa HukKe 3HadYeHuss Sd7.13, BbixogHas Krnemma OTKI4YaeTcs.

[aHHble napameTpbl UCMOSb3YHTCS A5 YCTAHOBKM 3Ha4YeHUsi OBHapyXeHst
BbIXOOAHOM 4acToTbl WM  3Ha4YeHus1 ructepesuca. 3HadyeHve Sd7.14
npegcTtaBnsieT coboi NPOLEHTHOE COOTHOLLEHME 4acToTbl rMcTepesuca K
3Ha4yeHuo obHapyxeHust YactoTbl (Sd7.13).

Hwxe npuBeaeHo rpadmyeckoe npeacTaBneHme AaHHoro npolecca:

A BbixoaHas yacToTa (f)
3

o
3neKTpU4eckore yposHs FDT 3HadeHue oBHapy)keHUs nopora
T yaep FDT
Bpewms (t)
.
»
Y L
ro - Bpems (1)

»

Puc. 6.13 - 3HayeHusi 06HapyxeHuUs 8bIXOOHOU Yacmoma!

DyHKLUMNO- HasBaHue [nana3oH HacTPOWNKK 3aBogp. U3m.
HanbHbIN KOA OyHKLUN 3Hau.
Sd7.17 [nanasoH 0.00 'y ~ Sd0.03 (makc. 0.00 Iy u]
[OCTVDKEHUS yacToTa)
MaKcMmarbsHowm
YyacToThl

Ecnu paboyas yactoTa M4 Haxogutcs B npegenax ykazaHHOro auanasoHa
4acTOThbl, BbIXOOHAA KNemMma C COOTBETCTBYLEN (DYHKUMEN nepexoauT B
cocTosiHue «BKJ1». MpuHuMn paboTbl NokasaH Ha pucyHke 6.14.
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A BeixogHas 4actota
N

OnopHas uactota 3HayeHne oﬁHapy»(eHl_nn
AOCTIDKEHWA 3afaHHON HacToTbl
» T
YpoBeHb aNeKTpU4eckoro A
CWrHaNa Ha BbIXOOHOW
Knemme
v [
RO » T

Puc. 6.14 - [Juana3oH docmuxeHus MaKCuMasibHOU Yacmoms!

DyHKUMO- HasBaHue [nana3oH HaCcTPOWNKK 3aBog. Uam.
HanbHbIN koA, hyHKLMM 3Hau.
Sd7.18 Pexvm TopmoxeHus | 0: Pexum TopMoXeHUs 1 o
C UCnonb3oBaHnem BbIKITIOYEH
BCTPOEHHOro 1: PexumM TOpMOXeHUst
TOPMO3HOro Moaynsi | BKIOHeH

Knemma vicnonb3syeTcs Ans ynpasBreHys BCTPOEHHbIM TOPMO3HbIM MOAynem
npeobpasoBaTterns 4YacToThl.

®DyHKLMO- HasBaHue [nana3oH HacTPOMNKK 3aBop. Uam.
HanbHbIN koA OyHKLUMUN 3Hau.

Sd7.19 Mopor HanpsikeHust | - 200.0 B ~ 1000.0 B YpoBeHb o
[LNsi TOPMOXEHUS C 230.0B:
1cronb3oBaHnem 380.0B
BCTPOEHHOrO Vposers

OPMO3HOTO MO
TOPMO3HOTO MOAYNSA 10008
700.0B

Mocne YCTa@HOBKM Ha4anbHONo HanpsXXeHua LWuHbl AN TOPMOXEeHUA
ncnosib3oBaHMemMm BCTPOEHHOINo TOPMO3HOINo Moayna HeobxoanmMo npaBswusiibHO
HaCTpoOUTb ero 3HayveHue AOna OOCTUXeHUA SCt)CbeKTMBHOFO TOPMOXeHUA
Harpysku, B TO XXe BpeMd npenorspallasn owmnbKM neperpyskm no Hanps>XxXeHuto
npn  BKIMKOYEHHOM MUTaHUW. 3HaueHve, yCTaHaBnMBaeMoe Ha 3aBoje-
N3roToBuUTENE, MOXET MEHATLCA B 3aBUCUMOCTU OT HaNpAXXeHUd.

DyHKUMO- HasBaHue [nana3oH HacTPOWNKK 3aBopg. Uzm.
HanbHbIA KOA4 pyHKUUMN 3Hau.
Sd7.21 MpeBbiweHve 0: OyHKUMSA aKTMBHA 0 o
BbIXOHOrO 1: PyHKUMS HeaKTMBHa
HanpshkeHns

[aHHbI napameTp ucnonbdyetca And peructpaunn  npesBbllUEHUA
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BbIXOAQHOIO Hanps>XeHus.

DyHKUMNO- HasBaHue [nana3oH HaCcTPOWNKK 3aBogp. U3m.
HanbHbIA KOA pyHKUUMN 3Hau.

Sd7.22 YcraHoBka umgpo- | 0x000 ~ 0x1221 0x0001 u]
BOrO YrpaBreHus ¢
naxenu

Sd7.23 Bpemsi uHTerpupo- 0.01c¢c~10.00c 0.10c u]
BaHUsA 41151 KHOMOK
«BBEPX/ BHU3»

Tabnuua 6.7 - HacTpoiiku napameTpos Sd7.22

YcTaHoBKa LMPOBOro ynpasrieHusi ¢ naHenu

MHOvKaTope

Paspsg eavHuu Ha LM poBoM

Bbi6op ynpaBneHvs Yactoton

0: HacTtpoiika ¢ NoMOLLb0 KHOMOK A/V He AencTByeT
1: JefcTByeT HaCTpouKa C MOMOLLIbIO KHOMOK A/V

vHgMKaTope

Pa3psia AecsTKoB Ha LidpOBOM

BbiGop ynpaBneHus yactotoin

$d0.06 = 0 unmn Sd0.07 = 0

peXnm ABnsaeTcA NpMopuTeTHbIM

0: [leicTByeT TONBKO NPY YCTaHOBKe NapameTpa

1: [leficTBYET ANS BCEX PEXUMOB YNpaBreHWst HacToTon
2: He peicTByeT B pexvMMe MHOrOCTYNeH4aToro
ynpaBneHusi CKOPOCTbIO, KOrAa MHOrOCTYNeHYaThlit

vHOMKaTope

Pa3spsap coteH Ha umchposoM

BbiGop pexvima octaHoBa
0: Hactpolika geicteuternsHa

rnocrne octaHoBa

1: [lercTBUTENbHA BO BpeMsi paboThl 1 cOpackiBaeTcs

2: [lenctBuTENbHA BO BpeMs paboTbl 1 cbpacbkiBaeTcs
nocre nony4YeHnst KOMaHabl OCTaHoBa

Paspsag Tbicsiy Ha L poBoM

DYHKLWS MHTErPUPOBAHNS C MOMOLLIbIO KHOMOK A/V

MHAMKaTope 0: ®YHKUMS MHTErpUPOBaHUA AENCTBYET
1: ®YHKLMS| UIHTETPUPOBAHUS He AeiCTBYeT
DyHKLUMO- HasBaHue [nana3oH HacTPOWNKK 3aBogp. U3m.
HanbHbIA KoL OyHKLUN 3Hau.
Sd7.24 Hactporika 0x00 ~ 0x221 0x00 u]
ynpaBneHusi ¢
Knemm A/V

Tabnuua 6.8 - HacTpoiiku napameTpos Sd7.24

HacTpoiika ynpaBneHus c knemm AV

nHankaTtope

Pa3spsa eauHnu Ha uudposom

Bbi6op ynpaBneHvs YactoTon

0: [flencTBYET HACTpOWiKa ynpaBreHns ¢ Knemm A/V
1: HacTtpoiika ynpaBneHusi ¢ knemm A/V He JeiicTyeTt
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Pa3spsa aecsTkoB Ha LudposoM
nHanKaTope

Bbi6op ynpaBneHvs YactoTon
0: [leficTByeT TOMbkO MpU YCTaHOBKE MapameTpa
S$d0.06 = 0 unu Sd0.07 =0

1: [leficTBYeT ANsi BCEX PEXUMOB yNpaBIieHNs 4acToTon
2: He peicTByeT NS MHOTOCTYNEHYATOro pexuma, ecnu
OH SIBNSIETCS MPUOPUTETHBIM

Paspsg coteH Ha undpoBom
MHAuKaTope

BbiGop aeiicTBus npu octaHoBe

0: HacTpoika gevicteutensHa

1: leficTBUTENbHA BO BpeMsi paboThl 1 copackiBaeTcs
nocre octaHoBa

2: leficTBUTENbHA BO Bpems paboTbl 1 copackiBaeTcst
nocre nosy4eHns KomaHabl OcTaHoBa

DyHKLUMO- HasBaHue
HanbHbIA KoL OyHKLMN

[nana3oH HacTPOWKK 3aBop. U3m.
3Hau.

Sd7.25 CkopocTb

npu nogaye

N3MEHEeHUs HacToTbl

KOMaHbl C KIeMMbl

0.01¢c~50.00c 0.50¢c [u}

Sd7.26 CkopocTb

npu nogaye

N3MEHEeHUs HacToTbl

KOMaH[bl C KIeMMbl

0.01¢c~50.00¢c 0.50c¢ u}

B pexume ynpaBneHusa 4acToToM C naHenu Benmqume/ymewaeHme

4acTOoTbl NPOU3BOANTCS C MOMOLLbIO KHOMOK @ . Yem Gonblie aaHHoe
3HayeHue, TeM BblilLie CKOPOCTb MHTErpUpOBaHNS.
®yHKLMO- HasBaHue [nana3oH HacTPOMKK 3aBop. Uam.
HanbHbIN koA, OyHKLUMUN 3Hau.
Sd7.27 Hactporika yactoTbl | 0x000 — 0x011 0x000 u]

npwn nponagaHnn
nuTaHna

Tabnuua 6.9 - Hactpoiiku napameTtpoB Sd7.27

HacTpoliika ynpaBneHus c knemm A/V

Paspsg eavHuu, Ha L poBoM
vHOvKaTope

BbiGop AeiicTBYS NPU BbIKMIOYEHUN NMUTaHUS
0: CoxpaHeHue 3Ha4YeHWs Npu NponagaHum NUTaHns
1: C6poc npu nponagaHnn NnuTaHus

Pa3spsa fecsTkoB Ha LudposoM
nHanKaTope

BbiGop AeicTBus Npu NponaaaHuy NUTaHus, koraa
yCTaHOBKa YacTOTbl NPOU3BOAMTCA MO WHe ModBUS
RTU

0: CoxpaHeHve 3HauYeHu1s Npy NponagaHum NUTaHms
1: CHpoc 3HayeHus Npu NponagaHuy NUTaHus
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DyHKUMO- HasBaHue [nana3oH HacTPOWNKK 3aBogp. Uam.
HanbHbIN koA, OyHKLMUM 3Hau.

Sd7.28 TopmoxeHne 0: He gevicteyeT 0 u]
MOCTOSAHHBIM TOKOM 1 -100: fdevicTByeT

TopMoXeHne NOCTOSAHHBIM TOKOM 0ObIYHO WCMOSb3yeTcs AnA OCTaHoBa U
rocneayoLlero 3anycka anekrpogsurartens. lNpegsaputensHoe Bo3byxaeHne
MOCTOSIHHBIM TOKOM MCMOSb3yeTCs ANA CO34aHWs MarHWTHOro Mnons nepeq
3anyckom. Ecnv Bpems OMHaMM4ecKOro TOPMOXEHUst yCTaHoBneHo Ha O,
(YHKUMS  OAMHAMUYECKOTO  TOPMOXEHWst  HeakTuBHa. Yem  Gonblue
KOS DULMEHT, TEM CUNbHEE TOPMOXEHME

®DyHKUMO- HasBaHue [nana3oH HaCcTPOWNKK 3aBog. Uam.
HanbHbIN KOA PyHKLUU 3Hau.
Sd7.29 Pexum mogynsauum 0: 3-dasHasa mogynsums 1 o
wm 1: MepekntoveHne Ha

2/3-thasHyto Moaynaumio

F'pynna Sd08: NapameTpbl MUA-ynpaBneHus

MWO-ynpaBneHne — 370 OOWMIA MeTOA YrnpaBfieHWs MpOLEeCCOM.
MY perynupyeT BbIXOOHYKD 4acTOTy MpM MOMOLUM MPOMOPLMOHaNbHON,
MHTErpanbHon, AnddepeHunansHON COCTaBMSIOWEN perynsaropa, kotopas
CpaBHVBaeT nokasaHusa curHana obpaTHOW CBA3M 1 3afaHHOro curHana.

[aHHas dyHKUMA nNpuMeHsieTcss Ans  YynpaBreHust TeXHONornyeckumm
npoLeccaMu, TakMMK Kak KOHTPOSIb MOTOKA, KOHTPOMb AaBMNEeHUS U KOHTPOIb
TemnepaTtypbl. Ha cnepyloliem pucyHke mokasaHa npuHuunuanbHas 6mok-
cxema MNI-perynmpoBaHus.

OnopHas Beixoanas

vacToTa vacToTa Hacoc-motop Larug
Ng-perynsTop naBnenua

Yeraska

PID(s) i M P

DuneTp

Curan oBpaTHoit canau

KOC

Puc. 6.15 - Cxema [MV[-peeynuposaHusi

DyHKUMO- HasBaHue [nana3oH HacTPOWNKK 3aBopg. Uzm.
HanbHbIN Koa hyHKLUMUM 3Hau.
Sd8.00 McTo4HMK ornopHoro 0: MocTosiHHOE 3HaYeHue 0 u]
curHana NAA- (Sds.01)
ynpaeneHus 1: AHanoroBblIii Bxog All
2: PesepB

3: BbICOKOYaCTOTHBI
UMMy bCHbIN BXoa HDI



4: MHorocTyneH4aTbIn

pexum
5: MpoTokon cea3u Modbus
RTU
Sds.01 YcTaBka 0nopHoro -100.0 % ~ 100.0 % 50.0 % o
curHana NMNa-
ynpaBneHus

Sd8.00 ucnonb3ayeTcs Ans Bblbopa MCTOYHMKA 3a4aHKs ONMOPHOro curHana
MO-ynpaenenus. OnopHoe 3apaHve SABNSIETCA OTHOCUTENbHON BENUYMHON
n Haxogutcs B amanasoHe oT 0.0% go 100.0 %. CwurHan obpaTHoi cBA3n
MNI-perynatopa Takke ABNSETCA OTHOCUTENbHOW BenuuymHon. Llens MAA-
PEerynupoBaHns — ypaBHSITb CUTHAI 3aaHunst U curHan oGpaTHOW CBSA3W.

DyHKUMO- HasBaHue [nana3oH HacTPOWKK 3aBop. U3m.
HanbHbIN koA, hyHKLMN 3Hau.
Sd8.02 McTouHuK curHana 0: AHanoroBbiin Bxoa All 0 o
obpaTHoii cBsA3n 1: PesepB
NO-ynpasnexns 2: BblcOKOYaCTOTHBI

MMMy nbCHbIV BXxoA4 HDI
3: MpoTokon ceasun Modbus
RTU

3TOT napameTp mcnonb3yeTcsa AN Bbibopa NCTOYHUKA curHana obpaTHon
ceasum [MO-perynstopa. Ob6patHas cBsi3b [M[-perynsitopa saBnsieTcs
OTHOCUTENBbHON BENUYMHOM 1 Haxoautcs B ananasoHe oT 0.0 % po 100.0 %.
KaHan onopHoro 3HauyeHus1 u kaHan obpaTHOM CBA3W He OOMMKHbI COBNagaTh,
nHave NNA-perynvpoBaHne He ByaeT addDEKTUBHBLIM.

®yHKLMO- HasBaHue [nana3oH HacTPOMKK 3aBop. Uam.
HanbHbIA Koa yHKLMUU 3Hau.
Sd8.03 HanpasneHve 0: Mpsamoe (4acToTa 0 o
nevicteus M- yMeHbLUaeTcs ¢
ynpaBneHus yBenyeHnem curHana

obpaTHoii cBA3K)
1: O6patHoe (4actoTa
YBENW4YMBAETCS C
yBenyeHnem curHana
obpaTHoii cBA3K)

OT0T napameTp ucrnonb3yeTcst Ans Bblbopa MCTOYHUKA curHana obpaTHom
cesa3n [MNO-perynatopa. O6patHas cBsisb [NWO-perynsitopa sBnsieTcs
OTHOCUTESbHON BENUYMHON 1 HaxoamTcs B ananasoHe ot 0.0 % go 100.0 %.

DyHKUMNO- HasBaHue [nana3oH HacTPOMNKnN 3aBoga. Uam.
HanbHbIA KoL PyHKLUU 3Hau.
Sds.04 MponopuvoHaneHbld | 0.00 ~ 100.00 0.50 o
ko3 drLMEHT
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MWA-ynpasneHus

KP1

Sd8.05 Bpewmsi uHTErpYpo- 0.00c~10.00¢ 0.20c o
BaHua MA0O-
ynpaenenus TI1

Sd8.06 Bpemsi audde- 0.00c~10.00¢ 0.00c =

peHumpoBanus MNAO-
ynpaeneHus TD1

Sds.07 Bpewms yukna (T) 0.00 ¢~ 100.00 ¢ 0.10c o

YeMm Bbllle 3HayYeHve npornopumoHansHoro ycunenust KP1, Tem Gonblue
06bEM perynmpoBk/ U TeM ObICTpee OTKMMK, HO CIINLLKOM B0MbLUOe 3HaYeHne
MOXeT BbI3BaTb konebaHusa B cucteme; 4em Huxe 3HadeHne KP1, Tem Gonee
ycTovyMBa cucTeMa v MefrieHHee OTKIUK.

Yem Bbile 3HaYeHWe BpemeHu uHTerpupoBanus TI1, Tem meaneHHee
OTKNUK 1 6onee cTaburbHbIA BLIXOAHOW CUTHAM, Xy>Ke CNoCOBHOCTb KOHTPOMS
dyKTyaumn WMHTEHCMBHOCTM curHana obpaTHOM CBHA3W; 4Yem  Huxe
3HayeHve TI1, Tem ObicTpee OTKNMK U curibHee nyKTyauuM BbIXOAHOMO
CurHana; CrUWKOM HW3KOe 3HayeHWe MOXeT Bbi3BaTb KonebaHus.
YcTaHoBUTL Mpefen ycuneHns auddepeHumatopa MOXHO Mpy  MOMOLLU
BpemeHn auddepeHumpoBanus TD1 Takum obpasom, 4TobObl obecneunTb
HeobxoauMbI ypoBeHb AnddEPeHUManbHOM COCTaBMSOWEN Ha HU3KON U
BbICOKOW 4acTtoTe. Yem Gonblue Bpemsi AUMDEPEHLMPOBAHMS, TEM BbilLe
ananasoH perynupoBku. Bpemsa uukna (T) sBRNsSieTCs LMKIIOM  onpoca
curHana obpaTHoi cBssu WO-perynstopa. MWO-perynstop paboTtaet
OOMH pa3 B KaXAOM LWKIe KBaHTOBaHWSA. YeM npoaormkuTenbHee LUK
onpoca, TeMm MeaneHHee peakuns [W[O-perynatopa. Yem kopoye LMKN
onpoca, Tem 6bicTpee peakuus MNO-perynaTopa.

®DyHKLMO- HasBaHue [uana3oH HacTPonKn 3aBog. Uam.
HanbHbIN Koa OyHKLUMUN 3Hau.
Sds.08 Mpenen oTkNoHeHus 0.00 % ~ 100.00 % 0.00 % o
NO-ynpasnexus

Ecnu curian paccornacosanusi ML MeHblUe 3HaYeHWsi, yCTaHOBNEHHOTO
dpyHkumernn Sd8.08, perynuposka [MN[O-ynpaBneHus npepbiBaetcs. Huskoe
3HayeHvne curHana paccornacoBaHWs CTabunuanpyeT BbIXOLHYK 4acToTy,
4YTO HeobOXoAMMO ANA OnpeAenéHHbIX onepauuin YNpaBneHus ¢ 3amKHYTbIM
KOHTYpPOM.

®DyHKUMO- HasBaHue [nana3oH HacTPOMNKn 3aBoga. Uam.
HanbHbIN KOA PyHKLUU 3Hau.
Sd8.09 BepxHuit npegen Sd8.10 ~ 100.0 % 100.0 % o
BbIXOHOrO (MakcvmanbHas YactoTa
curHana M- VNN HanpsbKeHue)
perynuposaHus
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Sds.10 HwkHuia npegen -100.0 % ~ Sd8.09 0.0% o
BbIXOAHOrO
curHana NMAa-
perynupoBaHus

[laHHble napaMeTpbl YCTaHaBNVBAKOT BEPXHIO W HWXKHIOW rpaHuLbl
BbIxogHoro curHana Ma-perynaTopa.

100 % cooTBeTCTBYeT MakcuMasrbHOW BbixogHom 4actote (Sd0.03) wnwu
MakcumarnbHOMy HanpsbkeHuto (Sd3.18).

®DyHKUMNO- HasBaHue [unana3oH HacTPOMNKn 3aBoga. U3m.
HanbHbIN KOA, yHKLMUM 3Hau.
Sd8.11 3HaueHve 0.0 % ~100.00 % 0.0% o
obBHapyxeHus

OTCYTCTBUSA CUrHana
obpaTHo cBsi3n

Sd8.12 Bpewms 0.0c~3600.0c 1.0c o
obBHapyxeHus
OTCYTCTBUSA CUrHana
obpaTHo cBsi3n

YcTaHoBUTE 3HayeHve obHapyxeHus OTcyTcTBusA obpartHou cesisu MAL-
perynatopa. Ecnu BennunHa curHana obpaTHOW CBA3WM MeEHbLUE U paBHa
3HayeHo napameTtpa Sd8.11, a Bpemsi Takoro COCTOSIHUSA MpeBblllaeT
3HayeHwve, ycTaHoBneHHoe B napameTpe Sd8.12, npeobpa3oBartenb 4acToTbl
dopmupyeT coobLieHne o6 ownbke obpaTHo ceasm MNO-perynsitopa, a Ha
3KpaH LunpoBoro nHamkatopa selBoautcst TekcT PIDE.

A\ BoixogHas vactora (f)

1 < t2, noaTomy npeoBpa3soeartent YacToTsl NpogomxaeT paGoty
t2=8d8.12

Sd08. 11 \ /\\ E0E

\\/i

V_|

u 2
W Pa6ora % Owwnbka obpatHoi cessu PIDE

Puc. 6.16 - ObHapyxeHue omcymcmeusi cugHana obpamHou cessu

DyHKUMO- HasBaHue [uana3oH HacTPOMKnN 3aBog. Uzm.
HanbHbIA KOA4 pyHKUUMN 3Hau.
Sd8.13 BuiGop Buga NiAa- 0x00 — 0x11 0x00 u]
perynupoBaHus

Tabnuua 6.10 - HacTpoiika napameTpa Sd8.13:
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Mopspok BbiGopa Buga NMUA-perynupoBaHus

Pa3span eauHnu Ha ungposom
nHanKaTope

0: MponomkeHue NOAAEPKKN MHTErPanbHOro
perynupoBaHws, korga 4actota JoCTUraeT BepXHEro 1
HWKHEro npefenos.

Mpouecc nHTerpupoBaHnst opMmUpyeT pasHOCTb
MeXzy OMOPHbIM CUrHaNoOM ¥ CUrHanom obpartHoii
CBSA3M [J0 TeX NOp, Noka OHa He [JOCTUrHET BHYTPEHHErO
npegena nHTerpuposaxus. Npu nsmeHeHUn TpeHaa
roBeJieH1s1 ONOPHOTO CUrHana u curkHana obpatHou
cBsA3n TpebyeTcs Gorblue BPEMEHU Ha KOMMeHcaLUmio
BNVSIHUSI HEeNPepPbIBHON paboTbl, NO3TOMY MpoLecc
VHTErpupoBaHus ByaeT MEHATLCS! B COOTBETCTBUM C
TPEHAOM.

1: MpekpalleHne NHTerpasnbHoOro perynpoBaHus,
Korga 4actoTa AOCTUraeT BEPXHErO U HWKHEro
npenenos. Ecnv npouecc MHTErpupoBaHusi HaxoamTcs
B CTABUNbHOM COCTOSIHWW, @ TPEH[ NOBeAeHUs
MEXY OMOPHBLIM CUFHANOM Y CUrHanom obpaTHoi
CBS31 UBMEHSIETCSH, TO MHTErpUpOBaHue GbICTPo
NOACTPanBaeTCs B COOTBETCTBUM C TPEHAOM.

Pa3spsia AecsTKoB Ha LidopoBOM
VHOVKaTope

0: B 04HOM HanpaBneHnn C yCTaHOBMEHHbIM
3HayeHuem. Ecnu BbixogHon curHan MUA-perynstopa
OTNNYaeTCs OT TEKYLLEro HanpasreHns BpaLleHus,
BHYTPEHHSIS CXeMa NPUHYAUTENbHO YCTaHOBUT
BbIXOAHOE 3Ha4YeHue paBHbiM 0.

1: B HanpaBneHuu, NpOTUBOMOSIOXKHOM YCTaHOBNEHHOMY
3HaveHuto. Ecnu BbixogHou curHan MNWA-perynatopa
OTnMYaeTcsa OT TeKyLero HanpasneHns BpalleHuns, To
BbINONTHAETCS PerynmpoBaHne BbIXOAHOrO curHana B
3aMKHYTOM KOHTYpe, (DOpMUPYS CUTHAM CO 3HAYEHUEM,
MPOTMBOMONOXHBIM TEKYLLEeMY YyCTaHOBIIEHHOMY
HanpasfeHuWo BpaLleHns.

®yHKLMO- HassaHue [uana3oH HacTPOMnKun 3aBog. Uam.
HanbHbIA KOA4 yHKUMN 3Hau.

Sd8.14 MponopuuoraneHein | 0.0 ~ 100.0 0.50 a]
koappumument M-
ynpasnenus KP2

Sd8.15 Bpewmsi uHTerpupo- 0.00c~10.00c 0.20c a]
BaHua MAO-
ynpaenenus TI2

Sd8.16 Bpemsa auddeper- | 0.00c ~10.00 ¢ 0.00c o
uupo-sanus M-
ynpaeneHus TD2
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Sds.17 Ycnosue 0: MepekntoyeHne 0 [u]

nepeknoYeHns BbIKMIOYEHO
vexay 1: MNepekntoyeHne no
napameTtpamun 1 v 2 NPEBbILLEHNIO OTKIIOHEHWSI
NAO-ynpasnexus 2: MNepekntoyeHne no

undpoBon knemme

MapameTpbl Sd8.14, Sd8.15, Sd8.16 ABnsATCA BTOPOW rpynnoi napamMmeTpoB
NponopLnoHanbHO-MHTerpanbHo-anddepeHLmansHoro perynupoBaHus
MNNA-  perynatopa. ®PyHKUMOHamNbHbIE  XapaKTEpPUCTMKM U 3HAYeHUs
aHanornmyHbl napameTtpam nepson rpynnel (Sd08.04, Sd08.05, Sd08.06).
MepeknioyeHne aTUX ABYX rpynn napameTpoB NPOU3BOAWUTCH C MOMOLLbO
napamvetpa Sd08.17. Sd08.17 wucnonb3dyeTcs [Ans MEpekniodeHns aAByX
Habopos napametpos MW-perynsartopa (KP1, TI1, TD1 n KP2, TI2, TD2).

0: bes nepeknioyYeHUst NCNOMb3YyeTCs TOMbKO MePBbLIN Habop nNapameTpos
(Sd8.04, Sd8.05, Sd8.06).

1: MNepeknioyeHne B 3aBUCUMOCTM OT OTKIOHEHWS curHanma obpartHom
cea3n MNWNO-perynstopa OT yCTAHOBMEHHOTO 3HaveHus. [lopor OTKNMOHeHus
onpenensieTca napameTpom Sd8.18. Ecnn OTKNOHEHWE MeHbLUEe 3Ha4YeHus,
ycTaBreHHoro B napametpe Sd8.18, ucnonbayetcs Habop nepsBoi rpynnbl
napameTpoB (Sd8.04, Sd8.05, Sd8.06). Ecnu oTknoHeHve Gonblue 3Ha4YeHus,
ycTaBreHHoro B napametpe Sd8.18, mcnonb3dyeTtcss Habop nepsow rpymnmbl
napameTpoB (Sd8.14, Sd8.15, Sd8.16).

2: MNepekntoyeHne B COOTBETCTBUN C COCTOSHNEM BbIXOAHOM KneMMbl. Ecnn
BbIXOAHAA  KnemMMa  nepekniodeHust  napametpoB  [MW[-perynstopa
BbIKMOYEHA, UCMONb3yeTcsl nepsas rpynna napameTpoB (Sd8.04, Sd8.05,
Sd8.06). Ecnu BbixogHasi knemma nepekntoveHne napameTtpos MAM-
perynsiTopa BKIOYeHa, Ucnonb3yeTcs BTopast rpynna napameTpos (Sd8.04,
Sd8.05, Sd8.06).

DyHKLUMO- HasBanue [unana3oH HacTPOMNKn 3aBoga. U3m.
HanbHbIN KoA pyHKLMU 3Hau.
Sd8.18 [Mopor oTknoHeHus 0.00 % ~ 100.00 % 20.00 % o

BXO/ZHOrO CUrHana
ANS NepekIiioveHns
Habopa napameTpos
NA-perynsatopa.

Sds.19 HavansHoe -100.0 % ~ 100.0 % 0.0 % o
3HaveHve MAO-
perynuposaHus

Sd8.20 Bpems 3agepxkn 0.0c~600.0c 00c [u}

HayarnbHoro
3HaveHus M-
ynpaBneHus

Mpun 3anycke npeobpasoBatens uvactotbl [MU[-perynstop HaumHaeT
BbINOMHEHNE anropuTMa ynpaBfeHUsi B 3aMKHYTOM KOHTYpe TONIbKO nocre
9



TOro, kKkak BbIxogHon cwurHan [MW[O-perynatopa [AOCTUrHET —HayarbHOro
3HayeHus, onpeaensiemMoro napametpom Sd8.19, u GygeTt cyuwectBoBaTb B
TeyeHne BpeMeHu, ycTaHOBMNEHHOro B napameTpe Sd8.20.

MpuHuMn paboTbl HayanbHoro 3Hayenusi MUO-perynupoBaHusi nokasaH
HKe:

A

HauansHoe 3HauyeHve
MAQ-perynupoBaHua
Sd8.19

Bpems

I
1 I
HavyanbHoe BpemMA 3aepXKn

MWA-perynupoBanus Sd8.20

Puc. 6.17 - [MpuHyun pabomsi HaYanbHo20 3HavyeHus [TN/-peaynuposaHus
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YnpoueHHbI anroputm paboTsl MUO-perynsatopa
lponopyuoHanbHoe peaynuposaHue (KP)

Mpn HanMuMM OTKNOHEHUSI MeXay CUrHanom obpaTHOW CBA3U M OMOPHbLIM
CUrHanoM BbIXOAHOW curHan ¢opMUpyeTcs MEeTOAOM MNPOMOPLMOHaNbHOro
perynvpoBaHus. Ecnu oOTKNoHeHve SBRSIeTCA MNOCTOSHHOW  BEMWUYMHOMN,
ynpaensaowWmMin curian Tawke OyaeT koHcTaHTow. [pu nponopunoHanbHOM
perynupoBaHuy OTKNWK Ha U3MEeHeHWe curHana obpaTHON CBA3M NPOUCXOANT
O4eHb ObICTPO, HO MpU 3TOM HEBO3MOXHO peanu3oBaTtb 6e30WnbGoYHOE
ynpasnexune. KoadhdUumeHT ycuneHms npu pocte CKOPOCTU perynmpoBaHns
TakKe pacTeT, HO CIIMLLKOM BoMbLLOE YyCUIeHe MOXET NPUBECTM K KonebaHnaMm.
MeTog perynvmpoBaHus COCTOUT B TOM, YTOObI BHa4ane ycraHoBWUTb GonbLuoe
BPEMS MHTErpMpoBaHus, a Bpemsi AuddepeHUMpoBaHnsa YCTaHOBUTb PaBHbIM
0. 3aTem 3anycTuTb CUCTEMY B PEXMME MPOMOPLIMOHANBHOTO PEryMpoBaHns 1
N3MEHUTb OMOPHbIN curHan. Habntogatb OTKNOHeHWe curHana obpaTHo CBA3N
OT OMOpHOro curHana. Ecnn umeetca cratnyeckoe OTKIIOHEHWE (Hampumep,
rnocrie YyBeNMYEeHWs OMOPHOro curHama curHan obpaTHom cBasn Oypet
MeHbLLE, YeM OMOPHbIN CUrHam npu ctabunmaaumym cuctTeMbl), NPOAOIHKaNTe
yBenuuuBatb koadhULMEHT NponopuvoHansHocTy. oBTopsaiTe npouenypy
[0 Tex nop, noka ctaTu4yeckoe OTKMOHEHVE He CTaHET MUHUMATbHBIM.

Bpemst unmezpupoeaHusi (Tl)

Mpy HanMM4UMKM OTKIOHEHUS MEXAY CUMrHaNoM OBpaTHOWM CBA3WN UM OMOPHbLIM
CUrHaNoM BbIXOOHOW CWrHam perynupoBaHus Hakannueaetcs. CurHan
perynupoBaHusi 6yaeT yBenuimBaTbCs A0 NOMHOMO NCHE3HOBEHWS OTKITOHEHUS.
WHTerpanbHbIi - perynatop MoxeT addekTMBHO ybpaTb cTatudeckoe
OTKNoHeHue. Ecnu nHTerpanbHbIv perynatop hopMypyeT CIULLKOM CUIbHBbI
curHan, cucrema CTaHOBUTCS HEYCTOMYMBOM U MOTYT UMETb MeCTO konebaHnums,
BO3HMKalOLMe WM3-3a MOBTOPSIOLLErocs nepeperynmpoBanns. Pesynbtatom
konebaHuii Takoro poda SBMAOTCA PNyKTyauus curHana obpaTHOWM CBA3U
(okono onopHoro curHana) u nosbileHHoe konebaHue YacToTbl. HacTpoliky
napaMeTpa BpeMEHW WHTErpupoBaHusi criefyeT NpousBOAWUTb OT GomnbLuMx
3Ha4yeHWn K MeHblwuM. [Mpu 3TOM HeobxoaMMO crieauTb 3a pesynbTaTtom
M3MEHEHWI [0 Tex nop, nMoka cucTema He [OCTUTHET YCTOWYMBOW CKOPOCTU
BpaLLeHus.

Bpewmsi dughgpepeHyupoeaHusi (TD)

Mpn M3MeHeHNN OTKMOHEHNS MEXY CUrHaNom obpaTHON CBA3W U OMOPHbLIM
curHanoMm Oy[eT BbINOMHEHO MPOMOPLMOHANbHOE perynvpoBaHne W Ha
BbIXOAE MOSBUTCA CWUrHar, COOTBETCTBYIOLUA OCTAaTOYHOMY OTKITOHEHMIO.
PerynupoBaHue 3aBMCUT TOMbKO OT HanpaBneHVs Y BENMYNHbI OTKIOHEHUS, a
He OT camoro OTKMoHeHus. dnddepeHuransHoe perynupoBaHne ynpasnsieT
N3MeHeHMeM curHana obpaTHoO CBsi3V B COOTBETCTBUM C TPEHAOM U3MEHEHNS,
Korga aToT curHan dnyktympyeT. B cBA3u ¢ Tem, 4to amddepeHumansHoe
perynupoBaHne MOXeT YBENUUYUTb NOMexu B CUCTeMe, OCOBEHHO MoMexu,
CBsi3aHHble C ObICTPbIM W3MEHEHWeM curHana, 3TOT napameTp HyXHO
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MCnonb3oBaTb C 0CoboM ocTopokHOCTbIO. Korga Sd0.06, Sd0. 07 = 8 wnm
Sd3.14 = 6, npeobpasoBaTtenb 4acToTbl Haxoautcsa B pexume [MNI-
perynmpoBaHusi.

O6wue wazu npu ycmaHoeke napamempoe lMUL-pezynupoeaHusi

A. YcTtaHoBwuTe koahdumumeHT nponopumnoHansHoctn KP

Mpwn ycTaHoBke koadhpuLMeHTa NPonopLMOHANbHOCTY CHavana oTkmovnTe
3BeHbsA MHTerpmpoBaHusa 1 auddepeHunposanus (yctaHosute TI=0 n TD=0,
nogpobHble cBedeHus MnpuBefdeHbl B pasfenax, MOCBSILLEeHHbIX HacTpouike
napametpos [MWA-perynupoBaHuns), 4YTOobbI METOA MPOMOPLMOHANBLHOMO
perynupoBaHusi ocTaBancst e4MHCTBEHHbIM. YCTaHOBUTE BXOAHOMW cUrHam Ha
ypoBHe 60-70 % OT MakcumarnbHO AOMYCTUMOrO 3HAYeHWs, yBenuumBanTe
Ko3adpmLmMeHT nponopumoHansHocTM oT 0 4O MOMeHTa Havana konebaHus
CUCTEMbI ¥ BEPHUTE €ro HEMHOro Hasag. 3anuwute 3HadveHve curHana M-
perynsiTopa U yctaHoBute ero Ha ypoBHe 60—70 % OTHOCWUTENbHO TeKyLLero
3Ha4yeHus. Ha aTom HacTpowiKy koadhdmumeHTa nponopLUmoHansHOCT P MOXHO
CUYNTaTb 3aKOHYEHHOMN.

B. YcraHoBuTe Bpems uHTerpuposanust Tl

lMocne HacTpowkn koadduumeHta KP npucBonTe HayanbHOMY BpemMeHu
VHTErpvpoBaHns 0osbLUOe 3Ha4YeHne, a 3aTeM yMeHbLUaWTe ero 4O MOMeHTa
BO3HUKHOBEHNS KonebaHua CuUCTeMbl U BEpHWTE €ero HemHOro Hasag Ao
ncyesHoBeHusi konebaHusa. 3anuwmnTe 3HaveHve Tl u ycTaHoBWUTEe Bpems
MHTErpmMpoBaHusa Ha ypoBHe 150-180 % OTHOCMTENbHO TEKYLLEro 3HayeHus.
Ha aTOM HacTpoOWKy BpEMEHU MHTErPUPOBAHUS MOXHO CYUTaTb 3aKOHYEHHOMN.

B. YcTtaHoBuTe Bpems anddepeHumpoanna TD

OB6bI4HO He TpebyeTcs ycTaHaBnMBaTh BpeMs TD, koTopoe pasHo 0.

Tem He MeHee, ecnum ero HeobxoAMMO YCTaHOBWUTb, TO YCTaHOBKa
npoussoamTca u3 pacdeta 30 % OT TOukM nponagaHus Bubpaumu npu
MCMONb30BaHNN TeX Xe MEeTOAO0B, KOTOpble MPUMEHANVCL ANs onpeaeneHns
napametpoB KP n TI.

. BBeauTe cuctemy B aKcniyaTauuio ¢ Harpyskon 1 6e3 Hee, nocrne 4yero
HacTponTte napameTpbl [MN[-perynmpoBaHns ykadaHHbIM cnocobom.

ToHkasi Hacmpolika [MA[-peaynuposaHusi

Mocne ycraHoBkv napameTpos [MV[-perynatopa MOXHO BbIMOMHUTL TOHKYHO
HaCTPOWKy CreayloLwyM crocobom:

YnpasneHve nepeperynmpoBaHnem: cokpatute Bpems
anddepeHumpoBanusa (TD) n yBenuubTe Bpems uHTerpmpoBanus (TI), ecrim
MMeeT MeCTO nepeperynmpoBaHue.
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A Mepen HacTpolikoin

X

<

Mocne HacTpolikn

Peakuwa‘

T
-
Ll
Puc. 6.19 - YnpasneHue nepepeaynuposaHuem

CokpatnTe Bpemsi cTabunmsaumm: ymeHbLIUTe BpeMsi uHTerpuposanus (TI) n
yBenuybTe Bpems  auddepeHumposaHus (TD), Jaxe ecnv  OByget
HabnogaTbCs nepeperynimpoBaHie, HO ynpaeBneHe OOSHKHO MNepexoaunTb B
YCTOWYMBOE COCTOSIHME KaK MOXKHO paHbLue.

A Mepen HacTpoikon

Peakuus A
/

N
P\

Mocne HacTporKu

T

L -
>

Puc. 6.20 - CokpauwieHue spemeHu cmabunusayuu

KoHTponb BuGpauuy HW3KOM YacToTbl: €Crnu nepuoabl BMOpauum umetot
OOnbLUYI0 MPOAOIMKUTENBHOCTb MO CPAaBHEHUKO C YCTAHOBIIEHHBIM BPEMEHEM
nHTerpvpoBanus (T1), HeobxoaMMO yBenuuuTbL Bpemsi uHTerpupoBaHus (Tl),
4TOObI KOMNEHCMPOBATL BUOpaLMIO.

MNe HacTponkon
Peakuws A pea P

Mocne HacTporkK

T
-
y

Puc. 6.21 - KoHmporb subpayuu Huskol yacmoms|
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KoHTponb BvGpaLum NOBbILLEHHON YacToThl: OAMHAKoBOe BpeMs nepuoaa
BMGpaumn 1 ycTaHOBMEHHOro BpeMeHn anddepeHumpoanus (TD) rosoput
O CMULWKOM CUIIbHOM BRWSIHUM BpemMeHu aundcdepeHumpoBanus. MogaeuTb
Takyto BUGpaLMIO MOXHO NyTEM COKpaLLeHUst BpeMeHn AnddepeHLmMpoBaHms.
Ecnn npu ycraHoBke BpemeHu auddepeHumpoBaHust B 0.00 (oTcyTcTByeT
anddepeHUnanbHoe perynmpoBaHue) BUGpaLmmn He NnodaBnsiioTcsl, yMEHbLINTE
yCUIeHMe.

A MNepen HacTpoiiKoi

Mocne HacTpoiikn

Peakuws

A .
>

Puc. 6.22 - KoHmporb 8ubpayuu nosbiteHHoU Yyacmoma|

Fpynna Sd09: MapameTpbl ANA cneyyanbHbIX TPUMEHEHUN

DyHKUMO- HasBaHue [nana3oH HacTPOMNKK 3aBog. Uzm.
HanbHbIV Ko dyHKUMU 3Hau.
Sd9.04 YcTaHoBneHHas O M~ 65535 M om o
AnvHa
Sd9.05 dakTuyeckas gnvHa | O M ~ 65535 m ()] °

[MapameTpbl yCTaHOBKM AfWHbI, AENCTBUTENbHON ANUHLI U KONM4ecTBa
MMMYNbCOB Ha eAWHULY ONWHbI, Kak NpaBunio, UCNomMb3ylTcsa Ans dukcaumm
ONHBI.

[nvHa paccunTbiBAaETCA MO MMMYMbCHOMY CUrHamy, MocTynawoowemMy Ha
BXoAHyto knemmy HDI. Bxog HDI ncnonb3yeTcst B ka4eCTBe UCTOYHMKA CUrHana
Ons cyeTa oNNHbI.

[HencTBuTenbHast ANUHA = BXOAHbIE UMMNYTbChl CYETa AMUHBI / KONMUYECTBO
VMMYNbCOB Ha €ANHULY ANUHbI.

Korga pencteutenbHast gnuHa Sd9.05 npeBbICUT YCTAHOBIEHHYH ANVHY,
Sd9.04, MHorodyHKUMOHaNbHasi BbIXOAHas Knemma OWCKPEeTHOro curHana
nepengeT BO BKIIOYEHHOE COCTOSIHME.

®DyHKUMO- HasBaHue [nana3oH HacTPOWKK 3aBoga. Usm.
HanbHbIV KOA pyHKLMU 3Hau.
Sd9.06 KonuyectBo um- 1 ~ 10000 1 o
nynsLcoB Ha 06opoT
Sd9.07 MepumeTp ocn 0.01 cm ~ 100.00 cm 10.00cm | o
BpaLleHus
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Sd9.08 MHOXUTEND ANWHDBI 0.001 ~ 10.000 1.000 O

S$d9.09 KoacbdpuumeHt 0.001 ~ 1.000 1.000 o
KOppeKLMM ANNHbI

Mapametp Sd9.06, onpeaensioWMin KONMMYECTBO MMMYMbCOB Ha OAWH
060poT, COOTBETCTBYET KONMYECTBY UMMYMbCOB, KOTOPbIE AOMKHbI MOCTYNUTH
Ha Bxoj npeobpasoBaTens 4acToTbl 3a 0AMH 06OPOT Bana anekTpoasuraTens.
MapameTtp Sd9.07 onpepensieT ANWHY BHELUHEW OKPYXHOCTU (MepumeTp)
OCU BpaLLeHns B CaHTUMETpax.

MpeobpasoBaTent 4acToTbl paccynTbiBaeT OOLyl0 ANWMHY No dopmyne:
obLas AnnHa = (AnvHa, paccumTaHHasi no KonmyecTy nMnynbcoB) x Sd9.08
x Sd9.09.

DyHKuMO- HassaHve [vana3oH HacTPOMNKn 3aBoa. Uam.
HanbHbIA KOA hyHKUMKN 3Hau.

Sd9.10 YcTaHoBneHHoe 1~ 65535 0 o
3HaYeHne cyeTuvKa
(ocTaHoBka
cyeTymka)

Sd9.11 YcTaHoBneHHoe 0~ Sd9.10 0 o
3HaYeHne cyeTuvKa
(NpogomkeHne
cyeTumKa)

CyeTunk paboTaeT Mo curHamam, MOCTYNaloWUM Ha KrIemMmy MMMYNbCHOro
Bxoga HDI. Korga cuyeTuMk [JOCTUIHET (UKCUPOBAHHOIO 3HAYeHWsi, Ha
MHOTOMYHKLIMOHAMBHOW BbIXOAHOW KIeMMe MOSBUTCA AUCKPETHbIN CuUrHam o
TOM, YTO CYETYMK [OCTUI HA3HAYEHHOrO 3HaYeHUs, MOCre Yero CYETHYUK
NpoAoMKNT paboTy. Koraa cyeTumk OOCTUrHET YCTaHOBIEHHOrO 3HayeHusi, Ha
MHOrOMYHKLMOHANbHON BbLIXOAHOW Knemme MOSBUTCA [OWUCKPETHbIA CurHam o
TOM, YTO CYETYMK [OOCTUr YCTAHOBMIEHHOTO 3HAYeHWs, Mocfe Yero CYeTyUK
cOpOCUT HaKOMMNEeHHOe 3HaYeHe N OCTaHOBUTCS AN BO30OHOBINEHUSI cHeTa npu
nonyvyeHun criegyrouiero umnynsca. HasHayeHHoe 3HaveHue cuetymka Sd9.11
He [OOIMKHO MpeBbllaTb YCTAaHOBMEHHOE 3HadeHue cveTymka Sd9.10. Pabota
AaHHON PYHKLMN NPOUNIIOCTPUPOBAHA HIXKeE:

_urudtutuiyue

Bxop cueTumka uMnynscos

CurHan cbpoca cyeTumKa
Sd9.11=5

Hoctursyto o0e [
$d9.10=9

,Elocmruy'm YCTAHOBNEHHOE 3Ha4YeHWe cYeTYnKa

Puc. 6.23 - Paboma ¢hyHKyuu cuemyuka umybcos
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DyHKUMO-
HanbHbLIN KOO

HassaHve
chyHKUMKN

[nana3oH HacTPOWNKK 3aBog. Uzm.

3Hau4.

Sd9.12 YcraHoska BpemeHn | 0.0 MUH ~ 65535.0 MuH 0.0 muH u]
paboTbl
MpepyctaHoBneHHoe Bpemsi paboTbl npeobpasoBaTens  4acToThl.

Korga Bpemsi pa6OTbI npeoGpasoBaTenﬂ HYacTOoTbl AOCTUraeT YyCTaHOBIEHHOro
3Ha4YeHna BpeMeHu, Ha MHOFObeHKLlI/IOHaJ'IbHOVI BbIXOAHOWN KNemMMe NosiBrsieTcst

curHasn o Tom, 4YTo AOCTUTHYTO YCTaHOBJIEHHOE BpeMA pa60n=|.

OCTaHoBa

1: locTurHyTo
YCTaHOBMEHHOE 3Ha4YeHNe
ONVHBI.

2: [loCTUrHYTO
YCTaHOBMEHHOE 3Ha4YeHNe
cyeTymKa.

DyHKUMO- HasBaHue [nana3oH HaCcTPOWNKK 3aBoga. Uam.
HanbHbIV KoA pyHKLUMU 3Hau.
Sd9.13 Pexum TouHoro 0: OcTaHOB He AeNCTBYET. 0 m]

Ecnn napametp Sd9.13 He paBeH Hyno, npeobpasoBaTenb 4acToTbl
OCTaHOBUTCS B MOMEHT, COOTBETCTBYHLLMIA YCTAHOBIEHHOMY 3HAYEHUIO.

umkna MNK

umkna paboTbl 1 OCTaHOB
1: BeinonHeHue ogHoro
uukna paboTbl 1
npoposrkeHne paboTbl Ha
rocrneaHei CkopocTn

2: HenpepbiBHas
uuknuyeckas pabota

DyHKUMO- HasBanue [nana3oH HaCcTPOWNKK 3aBoga. Usm.
HanbHbIN KO4 pyHKLMU 3Hau.
Sdo.14 YcTaBka KpyTSLero 0.0 % ~ 250.0 % 100.0 % o
MOMeHTa
F'pynna SdOA: ¢pyHKUMM MHOTOCTYneH4aToro pexuma u MK
DyHKUMO- HasBanue [nana3oH HacTPOWNKK 3aBoga. Usm.
HanbHbIV KOoA pyHKLMU 3Hau.
SdA.00 Pexvm okoH4aHus 0: BbinonHeHne ogHoro 0 o

0: BbInornHeHWe ogHOro LMkKna paboTbl U OCTaHOB
Mpeobpa3zoBaTtenb 4acToTbl OCTAHaBMMBAETCS MNOCMe OAHOro paboyero
LMKa n He 3anyckaeTcs 40 NosyyYeHust Apyrovi koMaHabl.
1: BbinonHeHWe OQHOro UMKNa paboTbl M MpoAosKeHue paboTbl Ha
nocnegHen CKOpPoCTU
MpeoGpasoBaTent NOAAEPKMBAET KOHEYHOE 3HayeHue paboyer 4acToTbl
riocrie OKoOH4YaHUsi 0AHOro paboyero Lykna.
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2: HenpepbIiBHasA umknuyeckas pa6ora

MpeoBGpa3oBaTerib 4acTOTbl aBTOMATMYECKM 3aryckaeT OYepeaHOi LMK
nocrie 3aBepLUEHWsi OAHOro paboyero LWKNa U He OCTaHaBIMBaeTcsl [0
NonyYeHWst ApYroi KoMaHzbl.

DyHKuMO- HassaHve [nana3oH HacTPOMNKMN 3aBoa. Uam.
HanbHbIA KOA chyHKUMKN 3Hau.
SdA.01 Bei6op MNK ¢ 0: HeT 3anomuHanusa 0 u]
3anoMvHaHuem 3Ha4YeHUIn Npu nponagaxHnn
3HaYeHun nuTaHus
1: 3anoMuHaHue 3HaveHun

Mpw nponaganvn nutaxus MK 3anoMrMHaeT TekyLyo CTyneHb U pabouyto
yacTory.

DyHKuUMO- HasBaHue [nana3oH HaCcTPOWNKK 3aBog. Uzm.
HanbHbIV KoA, hyHKUMM 3Hau.
SdA.02 CKOpOCTb CTyMeHn 1 - 100.00 % ~ 100.00 % 0.00 % o
MHOrOCTYNeH4YaToro
pexuma mnu MK
SdA.03 Bpewmsi BbinonHeHust 0.0c~6553.5¢c (mmmmnH,B | 0.0C o
ctynenu 1 (MJK) 3aBUCUMOCTM OT 3HAYEHUS
SdA.37)
SdA.04 CKOpOCTb CTYNEHMN 2 - 100.00 % ~ 100.00 % 0.00 % o
MHOrOCTYNeH4YaToro
pexuma mnu MNIK
SdA.05 Bpems BbInonHeHus 0.0c~6553.5¢c (ummuH, B | 0.0c o
ctynenu 2 (MJK) 3aBUCUMOCTM OT 3HAYEHUS
SdA.37)
SdA.06 CKOpOCTb CTyNeHn 3 - 100.00 % ~ 100.00 % 0.00 % o
MHOrOCTYNeH4YaToro
pexuma mnu MK
SdA.07 Bpewmsi BbinonHeHust 0.0c~6553.5¢c (ummuH, B | 0.0c o
ctynexu 3 (MIIK) 3aBMCUMOCTM OT 3HaYEHUS
SdA.37)
SdA.08 CkopocCTb CTyneHun 4 - 100.00 % ~ 100.00 % 0.00 % u]
MHOrOCTYNeH4YaToro
pexuma mnu MK
SdA.09 Bpewmsi BbinonHeHust 0.0c~6553.5¢c (unmmmH, B | 0.0c o
cTynexu 4 (MIIK) 3aBUCHMOCTM OT 3HaYEHUS
SdA.37)
SdA.10 CKopoCTb CTyneHn 5 - 100.00 % ~ 100.00 % 0.00 % o
MHOrOCTYNeH4aToro
pexuma unu MK
SdA.11 Bpemsi BbINonHeHus 0.0c~6553.5¢c (ummuH, B | 0.0c o
ctynenu 5 (MJIK) 3aBUCMMOCTM OT 3HaYEeHUs
SdA.37)
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SdA.12 CKOpOCTb CTyNeHN 6 -100.00 % ~ 100.00 % 0.00 %
MHOTOCTYNeHYaToro
pexuma mnu MK
SdA.13 Bpewmsi BbInonHeHust 0.0c~6553.5¢c (MmmmnH,B | 0.0C
ctynenm 6 (MJK) 3aBUCHMOCTM OT 3HAYEHUS
SdA.37)
SdA.14 CKOpOCTb CTyNeHn 7 - 100.00 % ~ 100.00 % 0.00 %
MHOrOCTYMeH4aToro
pexuma unu MIK
SdA.15 Bpewmsi BbInonHeHust 0.0c~6553.5¢c (MmmmmnH,B | 0.0cC
ctynenm 7 (MNK) 3aBVCVMOCTU OT 3Ha4EHNA
SdA.37)
SdA.16 CkopocTb cTyneHn 8 - 100.00 % ~ 100.00 % 0.00 %
MHOrOCTyMeH4aToro
pexuma mnu MK
SdA.17 Bpewmsi BbinonHeHust 0.0c~6553.5¢c (MmmmmnH,B | 0.0C
ctynenu 8 (MIK) 3aBMCUMOCTY OT 3HaYeHNs
SdA.37)
SdA.18 CkopocTb CTyneHn 9 - 100.00 % ~ 100.00 % 0.00 %
MHOrOCTyneH4aToro
pexuma mnu MK
SdA.19 Bpewmsi BbinonHeHust 0.0c~6553.5¢c (unmmuH, B | 0.0c
ctynenm 9 (MNK) 3aBMCUMOCTY OT 3HaYeHNs
SdA.37)
SdA.20 CkopocTb cTyneHn 10 | - 100.00 % ~ 100.00 % 0.00 %
MHOrOCTyMeH4aToro
pexuma mnu MK
SdA.21 Bpems BbInonHeHus 0.0c~6553.5¢c (ummuH, B | 0.0c
ctynenu 10 (MJK) 3aBUCUMOCTM OT 3HAYEHUS
SdA.37)
SdA.22 CkopocTb cTyneHn 11 | - 100.00 % ~ 100.00 % 0.00 %
MHOTOCTYNeHYaToro
pexuma mnu MK
SdA.23 Bpemsi BbInonHeHust 0.0c~6553.5¢c (ummmnH, B | 0.0C
ctynenmn 11 (MNK) 3aBMCUMOCTY OT 3HaYeHNs
SdA.37)
SdA.24 CkopocTb cTyneHun 12 | - 100.00 % ~ 100.00 % 0.00 %
MHOrOCTYNeHYaToro
pexuma munu MK
SdA.25 Bpemst BbInonHeHust 0.0c~6553.5¢c (ummmnH, B | 0.0C
ctynenmn 12 (MNK) 3aBMCUMOCTY OT 3HaYeHNs
SdA.37)
SdA.26 CkopocTb cTyneHn 13 | - 100.00 % ~ 100.00 % 0.00 %
MHOTOCTYNeHYaToro
pexuma unu MK
SdA.27 Bpemsi BbINonHeHus 0.0c~6553.5¢c (ummuH, B | 0.0c
ctynenun 13 (MK) 3aBUCUMOCTM OT 3HaYEHUS
SdA.37)
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SdA.28 CkopocTb cTyneHn 14 | - 100.00 % ~ 100.00 % 0.00 % o
MHOrOCTYNeH4aToro
pexuma mnu MNJK

SdA.29 Bpemsi BbINOnHeHUs 0.0c~6553.5¢c (ummuH, B | 0.0c o
ctynenu 14 (MNK) 3aBMCMMOCTM OT 3HaYeHUs
SdA.37)
SdA.30 CkopocTb cTyneHn 15 | - 100.00 % ~ 100.00 % 0.00 % =
MHOrOCTYMNeH4aToro
pexuma mnu MNIK
SdA.31 Bpemsi BbINOnHeHUs 0.0c~6553.5¢c (ummuH, B | 0.0c o
ctynenn 15 (MIK) 3aBUCHMOCTM OT 3HaYEHNS
SdA.37)
SdA.32 CkopocTb cTyneHn 16 | - 100.00 % ~ 100.00 % 0.00 % =
MHOrOCTyMeH4aToro
pexuma mnu MK
SdA.33 Bpewmsi BbinonHeHvst 0.0c~6553.5¢c (MmmmmnH,B | 0.0C o
ctynexn 16 (MJIK) 3aBUCUMOCTM OT 3HAYEHUS
SdA.37)

3HauveHne 100 % npu HacTpoKKe YacTOTbl COOTBETCTBYET MaKCMMAarbHOM
BbIXoAHoM YactoTe Sd0.03.

Mpn BbIGOpe pabotbl noa ynpasnexnvem MK Heobxoanmo ycTaHOBUTH
napameTpbl SAA.02 — SdA.33, onpegensiowme pabouyto YacToTy, HanpaBneHe
BpaLleHusi n Bpemsi paboTbl CTyneHen.

B pexume MHoroctyneHyaton paboTbl onpedeneHo HamnpasneHve
BpalyeHus, npuHsToe B MNJIK.

OTpuuaTenbHoe 3HayeHWe COOTBETCTBYeT BpalleHuio B obpaTHOM
HanpaBneHnn. MHorocTyneH4yaTass CKOPOCTb MOXeT YyCTaHaBnMBaTbCA
HenpepbIBHO B AnanasoHe oT — f max go f max.

B npeobpa3zoBatensix 4acToTbl cepum SDI MOXHO ycTaHOBUTb 16 cTyneHemn
CKOPOCTK, BbIOUPAEMbIX C MOMOLLbIO MHOTO(PYHKLUMOHAMNbHBIX knemm 1 — 4, ¢
MOMOLLbIO KOTOPbIX MOXHO BblOpaTh CKOPOCTb BpaLleHns oT 2 Ao 16 cTyneHw.

BrixogHas A

16
vacrora /'L\d,_\_ ‘ 15
| 2 5/_\1 14
s \e_ [
)

\11
CocrosiHne \E/—

BXOAHbIX KNeMm A i

51 | — 1 — [ L | _l_l_li

2 1 — i —

s3 : T

S4 H : | .
»

Puc. 6.24 - MHoeocmyneH4Yamoe yrpasneHue

Ecnn o6a napametpa Sd0.06 n Sd0.07 He paBHbl 5 (BbIGop MJIK) nnun 6
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(pexum MHorocTyneHyaToro usmeHeHus ckopoctu), Sd0.06 n Sd0.07 He paBHbI
7 (BbIG6op MJIK) nnun Sd8.00 (BbiGop MU-perynupoBaHusi) He paBeH 4 (pexum
MHOFOCTYMNEHYaToro M3MeHEHWsI CKOPOCTW), TO PEeXMM MHOroCTyrneH4YaToro
N3MEHEHMsI CKOPOCTM MMeEeT MPeuMyLLeCTBEHHOe 3HaveHue Hag Bcemu
apyrvmun pexumamu. Ecnn knemmbl S1, S2, S3 n S4 BbIknoveHbl, cnocob
ynpaBreHus yactoTou onpepensietca napameTtpamu Sd0.06 n Sd0.07. Ecnn
He Bce krnemmbl S1, S2, S3 n S4 BbIkNOYeHbl, TO NpeobpasoBaTtens byaeT
paboTaTb B pexumMe MHOTrOCTyneH4YaToro U3meHeHusi ckopoctu. MakcumaneHo
MOXHO yCTaHoBUTb OT 1 A0 15 cTyneHew ckopocTu.

Ecnu oguH 13 napameTtpoB Sd0.06 unun Sd0.07 paBeH 6 unu 7, TO pexum
ynpaBreHusi ckopocTbio onpegensetca napametpamu Sd0.06 n Sd0.07; npu
3TOM B MHOFOCTYMEHYaTOM PEXMME MOXHO HacTpouTb OT 1 Ao 16 cTyneHei
CKOpPOCTMU.

Tabnuua 6.11 - HacTtpoiika cTyrneHel ckopocTu

S4 S3 S2 S1 Homep ctyneHn
Bbikin. Bbikn. Bbikn. Bhbikn. CtyneHb 0
Bbikr. Bbikr. Bbikrn. Bkrn. CtyneHb 1
Bbikn. Bbikn. Bkn. Bebikn. CTyneHb 2
Bbikn. Bbikn. Bxkn. Bkn. CtyneHb 3
Bbikn. Brn. Bblkn. Bebikn. CryneHb 4
Bbikn. Bkn. Bbikn. Bkn. CtyneHb 5
Bbik. Bkn. Bxkn. Bbikr. CtyneHb 6
Bbikn. Brn. Bkn. Brkn. CryneHb 7

Bxkn. Bbikn. Bbikn. Bbikr. CtyneHb 8

Bkn. Bbikn. Bblkn. Brkn. CryneHb 9

Brkn. Bhbikn. Brkn. Bebikn. CryneHb 10
Bxkn. Bbikn. Bkn. Bkn. CryneHb 11
Bkn. Brkn. Bbikn. Bhbikn. CryneHb 12
Bxkn. Bkn. Bbikn. Bkn. CryneHb 13
Bxkn. Bkn. Bkn. Bbikn. CtyneHb 14
Bkn. Brkn. Bkn. Brn. CryneHb 15
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DyHKUMO- HasBaHue [nana3oH HacTPOWNKK 3aBoga. Usm.
HanbHbIV KOf, byHKUMK 3Hau.

SdA.34 Bpewmsi yckopeHusi/ 0x000 ~ OxFFFF 0x0000 o
TOPMOXEHUS
cTyneHen 1 -88
pexuvme ynpasneHus
ot NJIK

SdA.35 Bpewmsi yckopeHusi/ 0x000 ~ OXFFFF 0x0000 u]
TOPMOXEHUS
cTyneHen 9 — 16 B
pexume ynpasneHvst
ot MNJK

Tabnuua 6.12 - NMoapobHoe onmcaHue HacTpoek

[ kon Bhr Bpews Bpews  Bpewn |Bpews
OBOUYHBIX Ctynexun P / P Ycxop Yckop
NapameTpa | hauHbIx Topmonenual Topmoxennn2 TopmomeHnnad TopmomeHnad
Bur1 | BaTO | O 00 01 | 10 T
Burd Bz | 1 00 o1 | 10 | 1
Bur5 | But4 | 2 00 | 01 _ 10 _ "
Bur7 EuT6 3 00 01 10 11
SAA34 e Bars 4 0 | o1 | 10 | N
But 11 But 10 5 00 01 . 10 "
Bur13 Bur12| 6 00 | 01 10 1
Bur1s Bur14| 7 o0 | o1 10 1
Bur1  Bur0 | 8 00 o1 | 10 11
Bur3  Bur2 9 00 01 10 "
Bur5 Bar4 10 | 00 | 01 | 10 1
Bur7  Bur6 11 00 01 10 11
SdA.35 Bur9  Bur8 | 12 | 00 . 01 . 10 11
Bur11 Bar10 13 00 01 10 1
Bur13 Bari2 14 | 00 | 01 | 10 1
Bur15 Bar14| 15 00 01 10 1

Mocne Toro kak nonb3oBaTesls BblGepeT COOTBETCTBYOLlEE BpeMms
YCKOPEHUS/ TOPMOXEHUS, KOMOUHaLMIo U3 16 61T HeobxoamnmMo npeobpasoBaTb
B LWeCTHaALaTepuyHoOe 3Ha4YeHWe 1 NPUCBOUTL 3TO 3HAaYEHMe napaMmeTpam.

®DyHKUMO- HasBaHue [nana3oH HacTPOWKK 3aBoga. Usm.
HanbHbIV Ko dbyHKUMM 3Hau.
SdA.36 BoiGop pexvma 0: MNepesanyck ¢ nepsoW 0 [
nepesanycka MK CTyneHn
1:MpopomkeHne paboTsl ¢
4acTOTbl OCTAHOBA

0: Mepe3anyck ¢ nepBoW CTyNeHu
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OcTtaHoB BO BpemsA paboTbl (BbIMOMHSETCA KOMaHAOW OCTaHoBa,
BO3HWKHOBEHWEM OLLNGKUN N OTKIIOYEHNEM NUTaHUS) U fanbHelwas paboTta
C NepBOWi CTyMEHM MOCcre nepesanycka.

1: MpopomxeHue paboTbl C HaCTOTbI OCTAaHOBa

OcTaHoB BO Bpemsi paboTbl (BbIMOSHAETCH KOMaHOOW OCTaHOBa,
BO3HWKHOBEHWEM  OWWGKNW WNM  OTKMoYeHUeM nuTaHust). [lpu  3TOM
npeobpa3oBaTenb aBTOMATUYECKUN 3anULLIET BPeMsi paboTbl, BOMAET B HYXHYHO
CTyneHb rnocre nepesanycka u 6yaeT npofoskaTb paboTy Ha YCTaHOBIIEHHOW
yacrorTe.

DyHKUMO- HasBaHue [nana3oH HaCcTPOWNKK 3aBoga. Uam.
HanbHbIV KOoA pyHKLUMK 3Hau.

SdA.37 EavHuubl 0: CekyHabl 0 n
n3MepeHust 1: MuHyTbI
BpPEMEHM B
MHOrOCTYyMneH4aTom
pexvmve

Ipynna SAOB: YnpaBneHue (pyHKLUNAMM 3aLUT

®DyHKUMO- HasBaHue [nana3oH HaCcTPOWNKK 3aBoga. Uam.
HanbHbIV KoA pyHKLUMU 3Hau.
SdB.01 DyHKUMS 0: HeaktuBHa 0 o
MrHOBEHHOrO 1: AKTUBHa

CHIWKEHUSA YacToTbl
npwn OTKIMOYeHUn
nuTaHus

SdB.02 CkopocTb 0.0 Muy/c ~ Sd0.03 100Twc | m
MOHWKEHNS YaCcTOThl
npu OTKMOYEeHUU
nuTaHus

Ecnn napametp SdB.01 =1, OeWUCTBYET PEXUM MOHWKEHUSI 4YacTOThbl
npy HeoXwAaHHOM mnponajaHun nuTaHus. [locne nponajaHus CceTeBOro
HanpsHKeHWst HanpshkeHne LUMHbI NagaeT [0 TOYKU MOHWXKEHWUS 4acToTbl U
npeobpasoBatenb Ha4yMHaeT MOHWXaTb Paboyylo 4acToTy CO CKOPOCTbIO,
onpeaensiemon napametpom SdB.02, 4Tobbl NEpEBECTU NPUBOA B COCTOSIHUE
reHepauun peakTVBHOW 3Heprun. PeakTuBHas SHeprus MoXeT noaaepXuBarb
HanpshkeHVe LWWHbI Ha HEKOTOPOM YPOBHE (Moka3aHHOM B Tabruue Hwke),
4YTO no3BonsieT m3bexartb HenpaBunbHoOW paboTbl NpeobpasoBaTens u3-3a
HEe[0CTaTOYHOrO HaMpsPKEHUS! U BbIMOMNHUTL CBOOOAHY OCTaHOBKY, OCOBEHHO
npy HanmuyMM Harpy3ok ¢ 60mMbLIOV MHEPLMOHHOCTLIO. [Mpy aToM B criyvae
ANMUTENbHOTO OCTaHOBa [BWraTenb OCTaHaBMMBAaeTCs NO WHepuun. Ecrm
HanpsikeHne MUTaHUA BPEMEHHO BOCCTaHaBMMBAETCH, BbIXOAHAs 4YacTtoTa
NPOAOMKaeT OCTaBaTbCA Ha MOCTOSIHHOM YPOBHE [0 Tex nop, noka komaHaa
N3MEHEHWS1 YacTOTbl HE BEPHET ee B HOpMarbHOe COCTOsIHUE.
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Hanpsikenne nutanmnsa 230B 400 B

TouKa NOHWKEHUS YACTOThI NPY HEOXKMAAHHOM 260 B 460 B
nponagaHum nuTaHus

Bo n3bexaHne ocTaHOBa, BbI3BAHHOMO CUCTEMON 3aLLuUTbl NpeobpasoBatens
YacToTbl NpY NEepPeKMoYEHNI CETU, HEOBXOAMMO NPABUIIBHO HACTPOWUTL 3TOT
napameTp.

JaHHas yHKUMA BKMoYaeTcs npu 3anpeTe cpabaTbiBaHUs 3aliUTbl BO
Bpems NponagaHus asbi.

DyHKUMO- HasBaHue [nana3oH HaCcTPOWNKK 3aBog. U3m.
HanbHbIA KOA hyHKUMKN 3Hau.

SdB.03 3awmra npu 0: HeakTtusHa 0 n
NpeBbILLEHNN 1: AKTuBHa
HanpspkeHns

SdB.04 YcraBka 230 B: 120 % ~ 150 % 120 % =
cpabaTbiBaHus - N
33Tl NN 400 B: 120 % ~ 150 % 125 %
nepeHanpskeHum

OTn napameTpbl NO3BONSIOT YCTAHOBWUTbL TOYKM BKITHOYEHMUS 3aLUMTbl OT
OCTaHOBa 3MeKTpoABUraTensl Npy BO3HUKHOBEHUM NEPETPY3KY MO HaNPSHKEHUIO.
Ecnu HanpsbkeHve LWuHbI MpEeBbILLAET HarnpsbkeHWe TOYKM 3aluTbl  Mpu
neperpyske no HanpsxeHuto, npeobpasoBaTenb perynupyet BbIXOOHYHO
YacToTy Tak, YTOObl UCKMIOYNTL MEPEXOL B COCTOSHME rEHEPVPOBAHNS SHEPTUN,
4YTO MPVBOAUT K MOBLILLEHWIO HanpsiXkeHus Ha wuHe. Ecnn npeobpasosaTtens
HaxoOMTCH B PeXVMe YCKOPEHUsi, YacToTa pa3roHa anekTpoasuratens oyaet
ele 6onblue Bo3pacTaTb.

Ecnu npeobpasoBaTenb HaxoguTCA B peXuMMe MOCTOSIHHOM 4acToThl,
BbIXoAHas 4Yactota byaet Bo3pactaTb. Ecnu npeobpasoBartens Haxogutcs B
peXUMe TOPMOXEHWS, BbIXOAHas YacTtoTa byaeT HaxoAMTbCsl Ha NOCTOSIHHOM
YPOBHE.

A HanpskeHue WrHb!
Touka octaHoBa

fBuratens npu
neperpyske no
HanpsikeHuio

\J

A -

Puc. 6.25 - 3awuma rnpu rnpesbieHuU HanpspkeHus!

]
]
! |
P 1
\anéonHaﬂ yadrota i
]
I I
|
I

Y-

111 instart-info.ru



DyHKUMO- HasBaHue [nana3oH HacTPOWNKK 3aBoga. Usm.
HanbHbIV KOf, byHKUMK 3Hau.

SdB.05 3awwmra npu 0: HeaktuBHa 1 n
neperpyske rno Toky 1: AKTuBHa

SdB.06 YpoBeHb 50 % ~ 200 % 166 % ]
cpabaTblBaHus
3aLWmTLI Npu
neperpyake no Toky

SdB.07 CkopocTb 0.00 Nyc ~50.00 lNyc 10.00 [
TMOHVKEHUS 4aCTOTbl Myc

B COCTOsIHUM
orpaHu4yeHunsa no
TOKY

[enctBnTENBHOE 3HAYE€HWE CKOPOCTM YBEMWYEHWS 4acTOTbl ABUraTens
HWXE, YeM CKOpPOCTb YBENUYEHUs BbIXOAHOW 4acToTbl npeobpasoBaTensi
13-3a GOnbLION Harpy3ku BO BpeEMs yckopeHusi. HeobxoamMmo NpuHSTL Mepbl
ONst UCKIIOYeHMs1 OWNBOK Mneperpy3kn Mo TOoKy u cpabaTbiBaHUsi CUCTEMbI
3aWwmThl NpeobpasoBaTens 4acToTbl.

Bo Bpemsi paboTbl npeobpasoBaTenis YacToTbl U3MEPSIET BbIXOAHOW TOK U
CpaBHMBaET ero C npeaesnbHbiM 3HAa4YeHUEM, YCTaHOBIIEHHbBIM B MapameTpe
SdB.06. MNpu NpeBbILLIEHMN NOPOrOBOro 3Ha4YeHNs NpeobpasoBaTenb YacToThbl
CHWXKaeT BbIXOAHbIE NapamMeTpbl, YToObl 06ecneunTb BpaLleHUe C NOCTOSHHOM
YacToToi. Ecnu noporoBbii ypoBEHb MPEBLILLIAETCS HEMPEPBLIBHO, BbIXOAHASA
yacTtoTa byaeT HenpepbiBHO CHWXaTbCA BMMOTb 4O HWbkHEro npegena. Ecnm
MN3MEPEHHbIA TOK OKaXKETCA HWMXE MOPOroBOro 3HayeHusl, npeobpasoBaTerb
nepenaeT B PeXM YCKOPEHUSI.

A BrixogHas yactota A

Touka noporosoro
3Ha4YeHua Toka

BeixogHas YactoTa

YcTaHoBKa YacToThl

1
I
|
I
|
1
I
1
I
|
T
|
|
I
|
I
|
|
I
1
I

iMpoliecc pabon;l npu

YCKOPEHUsi  INOCTOAHHOI ckopoggy 4

[pynna napametpos SdB.05 — SdB.07

Puc. 6.26 - 3awuma npu nepezpyske o moxy
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DyHKUMO- HasBaHue [nana3oH HacTPOWNKK 3aBoga. Usm.
HanbHbLIN KOO pyHKLMU 3Hau.
SdB.11 CocrosiHve 0x00 ~ 0x11 0x00 u]
BbIXOAHBIX KNeMM
npu owmbke
Pa3psaa eauHuu:

0: [lencteue, BbIMOMHAEMOE NP NMOHVKEHHOM HaMPsHKEeHNN

1: MNpn NOHWXEHHOM HanpsXXeHUN He NPON3BOANUTCS HUKAKWUX AEUCTBUN
Pa3psapa pecaTtkoB:

0: [eicTtBue, BbINOMHSEMOE NpY aBTOMaTU4YECKOM copoce

1: Mpw aBTOMaTNYECKOM COPOCE HE MPOU3BOAMTCS HUKAKWX AENCTBUN

F'pynna SdOC: NMapameTpbl KOMMYHUKaLMOHHOIO NpoTokona ModBUS RTU

DyHKUMO- HasBanue [nana3oH HacTPOWKK 3aeogp. Usm.
HanbHbIN KO4 pyHKLMM 3Hau.
SdC.00 JlokanbHbI agpec 0: LLinpokoseLLaTenbHbIn 001 o
yCTpONCTBA B CETU appec
ModBUS RTU 001 ~ 247
SdC.01 CkopocTb 06MeHa 0: 1200 6urt/c 5 o
[aHHbIMK 1: 2400 6uTt/c
2: 4800 6urt/c
3: 9600 6ut/c
4: 19200 6uT/c
5: 38400 6ut/c

CkopocTb nepegaqu yctpoiictea-MACTEPA u MY gomkHa GbiTb 0AMHAKOBOW,
MHaye cBsA3b He OyadeT ycTaHoBreHa. Yem Bbille CKOPOCTb Mepefayu, Tem
BblLLIE CKOPOCTb peakLmmn CUCTEMBI.

®DyHKUMO- HasBaHue [nana3oH HacTPOWNKK 3aBoga. Usm.
HanbHbIN KO4 pyHKLMU 3Hau.
SdC.02 dopmaT AaHHbIX 0:8-N-1 1 o
npotokona ModBUS | 1:8-E-1
RTU 2:8-0-1
3:8-N-2
4:8-E-1
5:8-0-1

dopmat AaHHbIX ycTporctBa - MACTEPA un MY pomkeH coBnapatb, B
NPOTUBHOM crly4ae CBsi3b He ByfeT ycTaHoBMeHa.

DyHKUMO- HassaHue [nana3oH HacTPOWKK 3aBog. Uzm.
HanbHbIA KOA chyHKUMN 3Hau.
SdC.03 3agepkka otBeTa 0 mc ~ 200 mc 5Mc o
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SdC.04 Bpewmsi cpa6atbiBa- | 0.0 ¢ (3awwmTa OTKMoYEHa), 0.0c o
HUS 3aLUTbI NO 0.1c~60.0c
OTKITIOYEHUIO CBSI3N

MHTepBan  BpeMeHM  Mexay  MOMEHTOM  MOMyYeHWs  AaHHbIX
npeobpa3oBaTenem 4acToTbl U OTMPaBKOW OTBETa Ha BedyLUMiA KOMMbOTEP.
Ecnn Bpems 3agepxks oTBeTa MeHblue BpemeHn o06paboTku [aHHbIX
CVCTEMOW, TO B 9TOM Cry4Yae BpeMsl 3aieP>KKN CTAHOBUTCS paBHbIM BPEMEHU
obpaboTkn AaHHbIX cucTemon. Ecnm Bpems 3agepxku oTBeTa OGonblue
BpeMeHN 06paboTKM AaHHbIX CUCTEMOIA, TO Nocne 06paboTku AaHHBIX cucTema
OyOeT oxuaaTb OKOHYaHUSi BpEMEHW 3aAepxKku, YToObl OTNPaBUTb AaHHbIe Ha
BeAYLLUA KOMMbIOTEP.

Ecnu 3HayeHne napametpa pasHo 0,0, TO npoBepka BPEMEHU OXUAAHWS
He BbInonHseTcsa. Ecnu 3HaveHne napameTpa He paBHo 0, a MHTepBan Mexay
[ABYMSs1 nocriefoBaTenbHbIMW CeaHcamy CBSI3W MPeBbILLAET BPEMSsi OXMOAHWS,
cuctema BoblgaeT curHan «Owmbka npotokona csasu ModBUS RTU» (E.CE).
Kak npaBwrno, gaHHbIn napameTtp umeeT 3HadeHune 0. MNpu HeobxoammocTu
KOHTPOMNS COCTOSIHUS JMHWM CBA3WM YCTAHOBWUTE 3HAYeHWe napameTpa,
oTtnu4yHoe ot 0.

DyHKUMO- HasBaHue [nana3oH HaCcTPOWNKK 3aBoga. Uam.
HanbHbIV Ko dyHKUMU 3Hau.
SdC.05 O6paboTka owmbkn | 0: Beigaya curtana owmnbkm | O u]
nepefayv AaHHbIx 1 OCTaHOB [BUraTens no
VHepLIMK.

1: CurHan owmnbkn He BblAa-
etcs, a npeobpasoBaTenb
YacToTbl NpofosrkaeT
pabory.

2: CurHan owwmnbku He Bbl-
naetcs. [pousBoanTcs
OCTaHOB COrMacHo BbI6-
paHHOMY pexumy ocTaHoBa
(TonbKko MpW  ynpasneHum
o KaHany CBsi3u).

3: CurHan ownbkn He BbI-
naetcs. MpoussoanTcs
OCTaHOB COrnacHo BblGpaH-
HOMY peXuMy OcTaHoBa
(npu BCcex Bupax

ynpaenexus).
SdC.06 BobiGop aencreums 0: 3anucb ¢ OTKIMKOM 0 u]
npu obmeHe 1: 3anuck 6e3 oTknvka

[aHHbIMU MO KaHany
CBA3N

0: 3anuchk C OTKIUKOM

MpeobpasoBaTenb YacToTbl OTBEYAET HA BCE OMEpaLM YTEHUSI U 3anvcu
KOMaHZ BEAyLLEro KoMrbloTepa.
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1: 3anucb 6e3 oTknMkKa

Mpeobpa3zoBatenb YacToTbl OTBEYAET TOMbKO Ha KOMaHAbl YTEHUS, HO He
Ha KOMaHZbl 3anMcu. 3a CYET 3TOr0 MOXHO MOBLICUTb MPOM3BOAUTENBHOCTD
KaHana CBsi3u.

DyHKUMO- Ha3BaHue cyHKUMM [uana3oH HacTPONKn 3aBog. U3m.
HanbHbIV Koa 3Hau.
SdC.07 Bpewms nHtepsana 50 mc ~ 5000 mc 50 mc [a]
LUMpoOKOBeLLaTesb-
HOW nepefayn
[aHHbIX

Ecnun KOMMbKOTEP ABNAETCA BeAyuwuMm, YCTaHOBUTE WHTepBaryl BpeMeHu
MeXay KoMaHamu ynpaBlieHUA 4acToTOW M KOMaHZamu 3aI'IyCKa/OCTaHOBa,
KOTOpble Bep,yLLl,MVI KOMMNbKOTEP MOCbl1laeT BeOOMOMY npeoGpasoaaTemo
HacTOoThbl.

DyHKuMO- HassaHnue cyHkunn [vana3oH HaCTPOMKK 3asop. Uam.
HanbHbIV KOA 3Hau.
SdC.08 Bbibop pexuma 0: CtangapTHbIv pexum RTU | O o
paboTbl kaHana 1: Pexxum «Bepywmnin —
ceasn MODBUS BEAOMbIii» 1
2: Pexxum «Beaywmn —
BEAOMbIN» 2

0: CrangapTHbIN pexum RTU

Ecnu B aToM pexume npeobpasoBaTtenb YacToThl ABMSETCS BeAOMbIM (aapec
He paBeH HyI), TO OH NMOMy4YaeT U OTBEYAET Ha KOMaHAbl YTEHWUS U 3anucy,
nockblfiaeMble BeAyLMM KOMMbIOTEPOM, C MWCMOMb30BaHWEM CTaHAAPTHOrO
npotokona MODBUS RTU.

1: Pexxum «Beaywmin — Begombiny 1

Ecnu B 3TOM pexume npeobpasoBaTenb YacToThl SBNSIETCS BEAOMbIM (aapec
He paBeH Hyrmio), TO OH MOMyyYaeT ¥ OTBEYaEeT Ha KOMaHAbl YTEHWS U 3anucu,
nocbinaemMble BeayLUM KOMMbIOTEPOM, C MWCMONb30BaHWEM CTaHOApPTHOrO
npotokona ModBUS RTU. Bepgyliee ycTpoWcTBO Takke MOXET MonyyaTb
3HayYeHne YCTaHOBKM 4acTOTbl, KOTOPOE OTChINAeTcsl LUMPOKOBELLATENbHOW
komaHpou 0x20 (komaHpa 0x20 paccmatpvBaeTcs g erase 7).

2: Pexxum «Beaywun — BeAOMbIN» 2

Ecnn B 3TOM pexvmMe MeCTHOe YCTPOMCTBO SIBNSIETCS BeAOMbIM (agpec
He paBEH HyI0), TO OHO MOMYyYaeT U OTBEYAET Ha KOMaHAbl YTEHUS U 3anucu,
rocklfiaeMble BeAyLyM KOMMbIOTEPOM, C MWCMOMb30BaHWEM CTaHAAPTHOrO
npotokona ModBUS RTU. Begyllee yCTpPOMCTBO MOXET MNPUHUMATh
3HaYeHVe YCTaHOBKM YacTOoThbl, @ Takke KoMaHAbl 3anycka/ocTaHoBa, KOTopble
OTCbINaTCSA LUMpOKOBeLLaTenbHon komaHgon 0x20.
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OTOT NnapameTp AENCTBYET TOMbKO B Criyyae, Koraa fokanbHbI

—) aApec He paBeH Hymo. Ecnn agpec nokanbHOro ycTpovicTBa paseH

== | HYI1t0, OHO CTAHOBUTCH BEAYLLMM U C MOMOLLIbIO LUIMPOKOBELLATENBHOW

= | xomaHngbl 0x20 c wuHTepBanom BpemeHn SdC.07 oTtnpasnset

3HaYeHNs YCTaHOBKM YacTOTbl U KOMaHAbl 3anycka/ocTaHoBa Ha
NoAYVHEHHble YCTPONCTBA.

Ipynna SAOD: NapameTpbl MOHUTOPUHra

pynna napameTpoB SdOD wucnonb3yetcsi Ans KOHTPomns MHdopmaumm
0 paboyeM cocTosHM npeobpa3oBaTenss 4YacToTbl, MOfib3oBaTENN MOryT
YyCTaHOBUTb TpebyeMble napameTpbl, KOTOPblE MOXHO BbICTPO 0TOGPa3nTb Ha
MHOMKaTOpe Ans OTNagkv 1 o6CnyXnBaHus.

3TV napameTpbl MOXHO NPOCMAaTPMBATb, HO HEMb3Sl U3MEHUTL.

DyHKUMO- HasBaHue [nana3oH HaCcTPOMKK 3aBog. Uzm.
HanbHbIV KoA pyHKLUMU 3Hau.
SdD.00 Paboyas yactota 0.00 Ny ~ Sd0.03 .
SdD.01 BbixogHas yactota 0.00 Ny ~ Sd0.03 .
SdD.02 CkopocTb 0.00 Ny ~ Sd0.03 °
V3MeHeHust
BbIXOHOW 4acTOThbl
SdD.03 BbixoaHoe 0B~ 1200B °
HanpspkeHve
SdD.04 BbixogHom Tok 0.0A~5000.0A .
SdD.05 CkopocTb BpaleHus | 0 06/MuH ~ 65535 06/MuUH .
anekTpoaBuraTens
SdD.08 BbixogHas -300.0 % ~ 300.0 % .
MOLLHOCTb (oTHOCKTENBHO
HOMWHamNbHO MOLLIHOCTN
aneKkTpoABuraTens)
SdD.09 BbixoaHou - 250.0 % ~ 250.0 % .
KPYTSLLMIA MOMEHT (oTHOCWTENBHO
npn HOMUHANBHOM HOMUWHanbHOro
Toke MY KPYTSLLEro MOMeHTa
3neKTpoABuraTens)
SdD.10 YacroTa BpalleHus 0.00 Ny ~ Sd0.03 .
anekTpoaBuratens
SdD.11 HanpspkeHue 3BeHa 0.0B~2000.0B .
NOCTOSIHHOTO TOKa
SdD.12 CocrosiHve 0000 ~ 001 F .
LMcpOBbIX BXOLAOB
SdD.13 CocrosiHne 0~3 )
LMPPOBbIX BbIXOLOB
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SdD.14 Lincbposas 0.00 Ny ~ Sd0.03 .
HacTpoiika
SdD.16 JInHeviHas ckopocTb | 0 ~ 65535 .
SdD.17 3HayeHne onuHbl 0 ~ 65535 .
SdD.18 3HaveHve 0 ~ 65535 .
cyetymka
SdD.19 Hanpshkenune All 0.00 B~ 10.00B .
SdD.22 YacTtoTta 0.00 kl'y ~ 50.00 kIy, °
BbICOKOCKOPOCTHOTO
MMNYIbCHOrO BXoAa
HDI
SdD.23 OnopHBbIii curHan - 100.00 % ~ 100.00 % .
MWA- ynpaeneHus
SdD.24 CurHan obpaTHoii -100.00 % ~ 100.00 % .
cesasu NAQ-
ynpasneHus
SdD.25 Koadhcpuument -1.00 ~ 1.00 .
MOLLHOCTH
anekTpoaBuraTens
SdD.26 Bpemsi paboTbl 0 MUH ~ 65535 MUH. .
SdD.27 CryneHb MNNK 0~15 °
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MnaBa 7. YnpaBneHue no KOMMyHMKaLMOHHOMY MPOTOKOSY
ModBUS RTU

MpeobpasoBatenb 4Yactothl cepun SDI nopaepkvBaeT cTaHOAPTHbIN
npotokon cesA3n ModBUS RTU. C nomoubto koHTponnepa unu MK MoxHo
ynpaensTb YCTPOWCTBOM, @ TakKe W BbIMOMHATb MOHUTOPUHI MapameTpoB.
Mpexge, 4Yem ucnonb3oBaTb coeduHeHwe no npotokony ModBUS RTU,
03HaKOMbTECh CO crieaytoLLent nHdopmaumen o 6e3onacHoOCTU.

Korma ynpaBneHve npeobpasoBaTeneM  4acToTbl  NPOU3BOAWTCSA
AMCTaHUMOHHO, ybeawTech, yTo Bbl cobniogaete TexHuKy 6Ge3onacHoOCTW.
Obs3zaTenbHO coobLmTe nepcoHany, nmetowemy Aoctyn K M4, 4To oH MoxeT
ObITb 3anyLyeH B No6O MOMEHT.

HacTpovikn koMMyHUukaumoHHoro npoTtokona ans MY - g epynne SdOC.

Cepusa SDI umeeT gBa ceTeBbIx pexuma: pexum Master/Slaves n pexum
Master/Slave.

NIK

RS485

RS232

3 g
nu1 | | nu2 | | nun

Puc. 7.2 - Cemesou pexum Master/Slaves

dopmaT gaHHbIX Mo ymonyaHuo: E-8-1 (4eTHocTb, 8 OWT AaHHbIX, 1
KOHeuHbIn 6uT), 19200 6uT/Cc. HacTpoiiku napaMeTpoB CBSi3W BbIMOMHSAETCS B
yHKuuoHanbHou epyrnne SdOC.
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7.1 CTpyKTypa coobLeHus

MpoTtokon ModBUS BkntoyaeT ABa Buaa pexuma nepegaym (pexum RTU n
ASCIl), SDI nopgaepxmaeT Tonbko pexum RTU, cooTBeTCTBYIOWMNE AAHHbIE
cnegyroLme:

GanTbl: 1 cTapToBbIA BUT, 8 GUTOB AAHHbLIX, KOHTPOSBHBIN BUT N KOHEYHbIV
6uT. MNpn Hann4YMm NpoBepoYHOro GuTa 1 GUT NPOBEPKM YETHOCTU/HEHETHOCTU U
1 KoHe4HbI 6uT. Korga 6uT YeTHOCTH OTCYTCTBYET, MMEETCS 2 KOHEYHbIX BuTa.

CTAPTOBbIN BUT MPOBEPOYHbIN KOHEYHbIN
BUT BUT BUT

0|l|2|3|4|5|6|7

B pexxume RTU coobLueHve Bcerga uMeeT MHTepBarn BpeMeHn nepeaayn He
MeHee 3,5 6aviToB B Hauane. CTpykTypa CoobLLEHNI (3anpoc/oTBET) NnepeaaeTcs
B CriegytlolieM nopsiake: agpec MallvHbl, KO KOMaHabl onepauuv, AaHHble
n koHTponbHoe cnoso CRC. lMepepaya kaxgoro Ganta ocyLiecTBnseTcs B
LecTHaguaTepuyHoMm popmaTe. PopMaT AaHHbIX CrieayoLLuii:

®opmart nepegayvmn aaHHbIX Modbus RTU

- [
.y '

Crapt-6mt Appec Peructp [aHHble ﬂpgaegka Cron-6ut

1.0na  onpedeneHns  Havana  cooblleHus  UCMomnb3yeTcs  naysa
NPOAOIKUTENBHOCTBIO HE MeHee 3,5 cumBornoB (14 6uT).

2.Ecnu nay3a npu nepefave coobuieHus 6onee 4yem 1,5 cumsona (6 6ut),
TO A@HHOE COOBLLEHVE CYNTAETCSA OLLMBOYHBIM.

MpoBepka gaHHbIX CRC ncnonb3yeTcs Ans NpoBepKu 6anToB COOOLLEHUS.

CTtapToBbIit 6UT >3.5 6uT naysa
Anpec BeJOMOro ycTpoicTBa [vana3oH agpecos:1-247
0 = wupokoBeLlaTensHbIN agpec 04H
PyHKUMOHANbHBIV KOZ, 0x03: 4yTeHue 0x06: 3anucb
Pervctp napameTtpa Agnpec pervcTtpa napameTpa
[JaHHble [laHHble MOryT CUUTLIBATHLCS UK

3anucbiBatbesa no tuny Word

Kog CRC CHK MpoBepoyHbIN Kof,
PUHNLL 3.5 6uT naysa
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7.2. OnpepgeneHuve agpeca nepeaayn gaHHbIX

Adpec pernctpa COCTaBIiSIETCA Ha OCHOBE HOMepa rpynnbl 1 HOMepa

napameTtpa.

[Mpumep onpenenexns agpeca cBA3n OyHKLMOHANbHOro Kogja:
* cTapwwii 6aiT: 00-0D (Homep rpynnbl 0-D);
* MnaaLwmmn 6ant: 00-25 (Homep napametpa 0-37).

Tabnuua 7.1 - Aapec peructpa cessu

Ipynna Appec perucTtpa Mpynna Apapec perucTtpa
napameTpoB ANA CBA3N napameTpoB ANA CBA3N
pynna SdO 0x00 pynna Sd1 0x01
pynna Sd2 0x02 pynna Sd3 0x03
pynna Sd4 0x04 pynna Sd5 0x05
pynna Sdé 0x06 pynna Sd7 0x07
pynna Sd8 0x08 pynna Sd9 0x09
Ipynna SdA 0x0A pynna SdB 0x0B
pynna SdC 0x0C pynna SdD 0x0D

Hanpumep, ansa Sd4.13 peructp 6yanet 0x40D, rae 4 npefcraBnseT HOMep
rpynnbl Sd4; 0D npeacTaBnseT wecTHagUaTepuyHblin doopmar ymucna Homepa
napametpa 13 B rpynne FO4.

[na napametpa Sd6.36 pervctpom OyneTr 0x624, roe 6 npeacTaBnsieT
cobor Homep rpynnbl SA6; 24 npeAcTaBnseT LWeCcTHaguaTepuyHbin hopmat
yncna Homepa napametpa 36 B rpynne Sd6.

7.3 Tabnuubl perucTpoB CBA3U

cyHKUMKN

Koa Anpec hex/ OnucaHune HacTpoek

06h 2000H/ 8192 | 0001H: BpalyeHue B NpsiMOM HamnpaBreHun

0002H: BpalieHune B 06paTHOM HanpasneHnu
0003H: ToN4KOBbIN PEXMM B NPAMOM HanpasneHun
0004H: TonykoBbI pexuM B 06paTHOM HanpasneHnm
0005H: OcTaHOB TOPMOXEHVEM

0006H: CBO60OAHBI OCTAHOB (aBapUIHLI OCTAHOB)
0007H: Cbpoc owmbku

0008H: OcTaHOB B TOMYKOBOM pexume

0009H: MNpepnpapuTensHoe Bo3byxaeHe
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06h

2001H/ 8193 But 0: 0 — HeT fevicTBUs; 1 — BpalleHne B NPSMOM

HanpasneHum
But 1: 0 — HeT AeincTBus; 1 — BpalleHve B obpaTHOM
HanpasneHun

BuT 2: 0 — HeT gencTBuMst; 1 — TONMYKOBbBIN PEXVM B MPSIMOM
HanpasneHum

But 3: 0 — HeT AencTBuMs; 1 — TOMYKOBLIN PEXVM B
obpaTHOM HanpaeneHnn

BuT 4: 0 — HeT gelncTBums; 1 — ocTaHOB TOPMOXEHUEM

But 5: 0 — HeT gencTeusi; 1 — cBoBOAHBIN OCTaHOB

But 6: 0 — HeT AeincTBust; 1 — cGpoc oLwnGku

But 7: 0 — HeT gencTBuMs; 1 — OCTaHOB B TOTYKOBOM pPexume
But 8: 0 — HeT pevicTBus; 1 — npegBapuTensHoe

06h 3000H/ 12288 | 0 — Fmakc (eq. uam: 0.01 'y), ycTaHoBKa 4acToTbl

3001H/ 12289 | 0-1000 (1000 cootBeTcTBYeT 100.0 %), 3HAYEHUE OMOPHOIO
curvana NUA-perynstopa

3002H/12290 | 0-1000 (1000 cooTBeTcTBYeT 100.0 %), 3HaYeHne obpaTHOn
ceasu MUA-perynaropa

3009H/12297 | 0x0000— 0x001 F, BUpTyanbHas BxoaHas knemma

300AH/12298 | 0x0000— 0x001 F, BupTyansHas BbIXogHas knemma

300CH/12300 | -1000-1000 (1000 cooTBeTcTBYeT 100.0 %), ycTaHOBKa
aHanoroBoro BbIxoAa

03h 6000H/24576 | 0001H: BpallueHue B NpsiMOM HanpasneHum

0002H: BpalleHue B o6paTHOM HanpaBneHun
0003H: MNpeobpaszoBaTtenb B pexume ocTaHoBa
0004H: MNMpeobpasoBaTesib B COCTOSHWN OLLMGKN
0005H: MNpeo6paszosatenb B coctosHum OFOF

6001H/24577 | BuT 0: 0 - He roToB k paboTe, 1 - roToB k paboTe
Butbl 1-2: 00 - asuratensb1, 01 - gBuUratens2
BuT 3: 0 - aCMHXPOHHbLIN ABUraTens, 1 - peseps
But 4: 0 - 6e3 npeABapuTenbLHOrO COOBLLEHNS O Neperpy3ke,
1 -npepBapuTenbHoe coobLleHre o neperpyske
Butbl 5-6: 00 - ynpaBnexue ¢ naHenu, 01 - ynpasneHue ¢
knemm, 10 - ynpaBneHue no NMHWM CBA3N

6002H/24578 | Cm. onucaHue murnog owubok

03h o03Ha4aeT, YTO AaHHbI MapameTp npefHasHa4yeH TOnbko

— Ona 4YTeHua, 3annMcCb HEeBO3MOXHa, a Mnpu ee MnonbiTke 6y,qu
== | cdopmupoBaHo cooblLieHre 06 owmnbke. 06h o3HavaeT, YTO AaHHbIV

napamMmeTp npefgHasHaveH TONbKO AJ1si 3arnMcu, YTEHUE HEBO3MOXHO,
a npw ero nonbiTke Byaet copmupoBaHo coobLieHre 06 owwmnbke.
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Peructp ynpaBneHus

Pernctp ynpaBnenvsi npegHasHadeH Tonbko Ans 3anvcu. [Mpu nonbiTke
BbINOMHEHUS1 KOMaHAbl YTeHWs M3 3Toro peructpa OyaeT BO3BpaLLEHO
3HaveHre 0. C noMoLLbio 3TOro permcTpa nonb3oBaTenb MOXeT ynpaBnsATb
3anyckom/ocTaHoBOM npeobpasoBaTensi 4acToTbl W BbIMOMHATL  cOpoc
ownbkn. HeobxoaMmo OTMETUTb, YTO perncTp paboTaeT ToMbko B criyvae,
ecnu napameTtp Sd0.01 HacTpoeH Ha Mony4YeHWe KOMaHA Mo KaHamy CBA3u
(Sd0.01 = 2).

PerncTtp HacTpoek

Pernctp HacTpoek npegHasHaydeH Tonmbko Ana 3anucu. [pu nonbiTke
BbIMOMHEHNSA KOMaHAbl YTEHMS U3 3TOro pernctpa byaeT BO3BpaLLEHO 3HaYeHne
0.

YcTtaHOBKa 4acToThbl

C nomoulblo 3anncu 3HayeHust B STOT PerucTp nonb3oBaTenb MOXeT
yCTaHoBUTL pabouyto 4acToTy npeobpasoBatens. [uanasoH yCTaHOBKW
coctaenser 0 Iy — Sd0.03 (makc. 4yactota). [Npu 3anucu B peructp
nonb3oBaTenb AOMKEH MMETb B BUAY, YTO KOMaHAa YCTaHOBKM 4acTOTbl MOXET
nepepasatbcs Tonbko Mo kaHany ModBUS RTU (napametp Sd0.06 wnwu
Sd0.07 = 8). B npotMBHOM cnyyae 6ygeT cdopmupoBaHo cooblieHne o6
owunbke, a ycTaHOBKa peructpa byget oTMeHeHa.

BbiGop onopHoro curHana uM curHana o6bpatHou cBsasu ansa MNUA-
perynsitopa

MyTem 3anvcu B 3TM [Ba peructpa Monb3oBaTeNb MOXET YCTAHOBUTb
3HayeHwue onopHoro curHana MW-perynstopa n 3HadeHne curHana obpaTtHom
cBsA3n MN[I- perynatopa, HeobxoanMble ANs yNpaBneHs COOTBETCTBYHOLLUM
npoueccoM. [lnanasoH HacTporiku coctaensieT oT -1000 go 1000 (cooTBeTCTBYET
avnanasoHy ot -100.0 go 100.0%). lpwu 3anucu 3TUX [BYX PErncTpos
nonb3oBaTenb AOMKeH ybeauTbCs, YTO WCTOYHUKOM KOMaHA YnpaBreHus
yactoton asnsetcsa M- perynatop (napametp Sd0.06 vnn Sd0.07 = 7), B
KayecTBe UCTOYHMKa onopHoro curHana MW-perynstopa BbibpaH kaHan Mod-
BUS RTU (Sd8.00 = 5), a B kKa4yeCTBe NCTOYHMKA curHana obpartHon cesasu M-
perynsitopa Takke BblopaH kaHan ModBUS RTU (Sd8.02 = 3). B npoTtuBHOM
cnyyae OypeTt BosBpalleHo cooblieHne o6 owwubke, a ycTaHOBKa permcrpa
O6ynet oTmeHeHa. MNoapobHble ceeneHus o MU-perynupoBaHum onucaHbl B
pasgerne, NocBsLLeHHoM rpynne napametpos Sd09.

BupTyanbHasa BxogHas knemma, BUpTyarbHas BbIXoAHasi Knemma

MyTem 3anucy aTUX ABYX PErMCTPOB MOMb30oBaTENb MOXET peanu3oBaTtb
HEKOTOpYI0 NOTMKY YnpaBrneHusl, moaenupys YHKUMIO, BbINOMHSAEMYIO
BXOZHbIMW U BbIXOAHLIMU knemMMamu. [nana3oH 3HayeHuid cocTaBnsieT Ans
BUPTYyanbHbIX BXOAHbIX krnemm 0x00 — OxFF, a ans BupTyanbHbIX BbIXOAHbLIX
knemm 0x00 — OXOF.

Mpn sanucu B permctp BUPTyarnbHOW KeMMbl MOfb3oBaTeNlb AOMMKEeH
ybeanTbcsl, 4TO BMpTyanbHas KlemMMa HacTpoeHa Ha kaHan ModBUS
RTU (napametp Sd4.09 = 1). B npotuBHoM crniyvae 6ygeTt ccopmupoBaHo
coobuleHne 06 owwmbke, a yctaHoBKka peructpa byaetr otmeHeHa. Mpu 3Tom
BXO[Has knemma gencreoBatb He byaeT. Cuctema 6yget npuHnMMaTh 06bIYHYO
TIOrMKY ynpaBrieHWsi OT BXOAHON KNieMMbl. TeM He MeHee, MOXHO NPOou3BOAUTb

122



3anMcb B BUPTyarnbHble BbIXOAHblE Knemmbl. [pu atom cooblieHve 06
ownbke hopMupoBaTbcs He ByaeT, HO aKTMBHBLIMU OyayT SABMATLCS TOMNLKO Te
Knemmbl, Ans KOTOpbIX B KA4eCTBE BbIXxOAa HasHaveH kaHan ModBUS (Sd5.01,
Sd5.03 = 23).

YcTaHOBKa 3Ha4eHUs1 HanpPshKeHus

Haxogsck B pexume ynpasneHus U/F, nonb3oBatenb MOXeT yCTAHOBUTb
HeoOXOANMYIO BEMUYMHY HaNPsHKEHWS MyTEeM 3anuncu 3Ha4eHus B 3TOT PErnucTp.
[unanasoH HacTponku coctaBnsieT ot 0 4o 1000 (cooTBETCTBYET AManasoHy oT
0.0 o 100.0%). Mpm 3anvcy B percTp nosb3oBaTesb AoMKeH yoeanTbes, 4To
B Ka4yeCTBe KaHarna ycTaHOBKW HanpsixeHus BelbpaH ModBUS RTU (napameTp
Sd3.14 = 7). B npotuBHoM cnyyae 6yaet ccopmMupoBaHo cooblieHue o6
olwmnbke, a ycTaHOBKa peructpa byaet oTMeHeHa.

YcTaHoBKa aHanoroBoro BbixoAa

MyTem 3anucu 3HaYeHns B 3TOT PerucTp Nnomnb3oBaTenb MOXET YyCTaHOBUTb
HeobxoaumbIi curHan Ha aHanorosom Bbixoge AO. [lvanasoH ycTaHOBKM
coctasnseT ot 0 go 1000 (cooTBetcTBYeT AnanasoHy ot 0.0% go 100.0%).
Monb3oBatenb AormkeH ybeamTbCs, YTO B Ka4yecTBe MCTOYHUKA curHana ans
aHanoroBoro Bbixofa BblopaH kaHan ModBUS (Sd5.10 = 14).

PerucTtp coctosHmsa

[aHHbI perncTp npefHasHaveH TOonbKo AN yTeHus. [lonbiTka 3anucu
B [@HHbIA pernctp copmmpyeT CurHan ¢ KoAoM OLMOKM O HenpaBWIbHOM
appece. CuuTbiBasi AaHHble M3 [AHHOTO perucTpa, nornb3oBaTernib MOXeT
nonyynTb CBedeHUss O COCTosHMM paboTbl npeobpas3oBaTens 4acToThl,
TUNe ABUraTens, pexvmax BbINOMHEHWA KOMaHd, Kodax OWWOOK M npodyto
nHpopmaLmio.

Pacwundposka kogoB owmbok npuBeaeHa g eiase 8.

Tabnuua 7.2 — Koabl ownbok 8 ModBUS

Kopa owmn6ku B ModBUS Koa cobbitus
0 NO FAULT
E.ocl
E.oc2
E.oc3
E.oUl
E.oU2
E.oU3
E.LU
E.oL1
E.oL2
E.oH1
E.EF
E.CE
E.IcE
E.EEP
E.PId

Clo|N|lolaldw N|F

-
N

[
N

[
[&]

[N
o

[y
e

[
©
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MnaBa 8. Coo6LlieHnsi 0 COCTOsIHUM NpeobpasoBaTens YacToTbl

B cnepytowen Tabnuue npuBeAeHbl pasnuyHble TUMbl COObITUIA, KOTOpPbIe
MOryT BO3HWKHYTb B cepum SDI. [llepen obpaiieHnem 3a TexHUYECKOW
NnoaaepXKkov Mnomnb3oBaTenb MOXET cHavana onpegenutb Tunm cobbiTus,
npoaHanuaupoBaTb MNPUYMHBLI U BbINOMHWUTBL MOUCK PeLleHnst cobbiTus B
COOTBETCTBUM C TAaBnvLamu Huxe.

Mpn BO3HWMKHOBEHUM OLIMBOK, CBSA3AHHBLIX C MNPEBbILIEHNEM
Toka unu HanpsbkeHust (E.oU1-E.oU3; E.LU; E.ocl- E.oc3; E.oL1;
E.oL2; E.oH1), 3anpelyaeTcs BO30OHOBNSATL paboTy [0 YCTpaHEHUS
NPUYNHBLI BO3HUKHOBEHUSI HEUCMPABHOCTM UNW He paHee, YeM Yepe3
10 MUHYT nocne BO3HNKHOBEHWS OLLNGKN.

Tabnuua 8.1 — xxypHan cobbiTuii cepum SDI

HaumeHoBaHue Kop Bo3MoOXHble NPUYUHbI Bo3MoxHble pelueHusi
cobbITuA cobbITuA
Meperpyska no E.oUl HenpaBunbHoe HanpsbkeHve | - MpoBepbTe HanpsikeHve
HanpshkeHunto npn nmTaHus nuTaHus
YCKOpeHn Crnuwkom Bonbluas - BoamoxHo, Bpems
Meperpyska no E.0U2 peakTMBHas aHeprus, TOPMOXEHMS Harpysku
HanpsHKEHMIO Mpy cosfaBaemasi Apuratenem CIMLLKOM Marno W 3amnyck
TOPMOKEHNN npeobpasosarens 4acToTbl
NPOW3BOANTCS MPU
Dg;;?:*;i:ﬂno E.ou3 BpaLLalLLiemMcs asuraTene.
Hal‘lpﬂ)l(yeHIMO Bo3moxHo, Heobxoanmo
YBEMNUYUTL MapameTpbl
KOMMOHEHTOB, OTBEYaloLLMX 3a
noTpebneHune aHeprum
Meperpy3aka no E.ocl - YCKOpeHUne 1 TOPMOXKEHME - YBenuybTe Bpems
TOKy nput NPOV3BOAATCA CIULLKOM YCKOPEHUSA U TOPMOXEHUS
YyCKopeHum 6bICTPO - MpoBepbTe HanpsixeHue
Meperpyska no E.oc2 - CrLLKOM HU3KOe nuTaHus
TOKy ipn HanpsbkeHue ceTn - Bbibepute
TOPMOXEH - CrnvLLIKOM HM3Kasi MOLLHOCTb | Mpeobpa3oBaTesib YacToTbl
MocTosHHas E.oc3 npeoGpasoBaTens 4acToTbl Gorblueii MOLLHOCTU
neperpyaka no - Cnuwkom Gornblune unn He | - MpoBepbTe OTCyTCTBUE
TOKY HOpMarnbHbIe NepexoaHbie KOPOTKOrO 3amblKaHWs Ha
npoLecchl B Harpy3ke 3eMnio (3aMblkaHue Ha 3emIlio
- BriokvpoBka poTtopa unu mexdasHoe).
- Kopotkoe 3amblkaHue Ha - OBpaTtuteck B cnyxoby
3eMnio Unu 0bpLIB OAHON U3 | TEXHUYECKOW NOAAEPKKN
¢haa BbIXOAHOrO HanpshkeHnst | Takke npoBepbTe NNaBHOCTb
- CunbHble BHELLHME MOMEXW | BpalLeHusl aNeKTpoaBuraTens
- MpoBepbTe HACTPOKY 1
NOAKIIOYEHNE BbIXOAHBIX
TNHWIA
- Y6eoutech B OTCYTCTBUM
CUMbHBIX MOMEX
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[MoHwKeHHoe E.LU - OTkntoyeHne nutaHus MY. - Mopatb NUTaHme Ha BXoA,
HanpshxeHue Ha - Hanpsbkenne Ha Bxoge MY | MY
3T He COOTBETCTBYET - MpoBepuTb Ka4ecTBO
YCTaHOBMNEHHbLIM HanpskeHWs nuTatoLLen
TpeboBaHUAM CeTU Ha CooTBETCTBUE
- Hanpsikenue Ha 3MNT TpebyembiM
HecTabunbHoe xapaktepuctukam M4 npu
- HeucnpasHocTb 3anycke
BbINPSAMUTENBHOTO MOCTa - OBpaTutbea B Cryxo6y
- HencnpasHocTb cunosoi TEXHUYECKOW NOAAEPXKKU
nnatbl MY - OBpaTutbes B cnyxby
- Hel/lcl'lpaBHOCTb nnatbl TEXHUYECKON noaaepxku
ynpaBnexvs - OBpaTutbea B Cryx6y
- HencnpasHocTb 3BeHa TEXHUYECKOW NOAAEPXKKU
MOCTOSAHHOrO TOKa - OBpaTutbes B Cnyxoy
BCINE/CTBME HEOJHOKPATHOM | TEeXHMYECKOW MOAAEPI KU
neperpysku no Toky
Meperpyaka E.oLl - CnuLLKOM HK3Kkoe - MposepbTe ceTeBOE
aneKkTpoaBUra- HanpsixeHWe NUTaHns HanpshkeHne nNuTaHns
Tens - HenpaBunbHo ycTaHoBneHo | - MponsseanTe NOBTOPHYO
3HaYeH1e HOMUHAIBLHOrO HacTPOWKy HOMWHaNbHOro
ToKa ABuratens TOKa anekTpoaBuratens
- OcraHoB - MNposepbTe Harpysky n
anekTpoaBUraTens unu HacTpoiiTe chopcmpoBaHue
cnuvwkom Gonbluve KpYTSLLEro MOMeHTa
nepexoAHble NpoLecch! B
Harpyske
Meperpyska E.oL2 - Bpemsi yckopenus - YBenuybTe Bpems
npeo6pasoBsa- CMULLKOM  Marno yCKOpeHust
Tens 4acToTbl - CBpoc BpallatoLerocsi - W3Beraite noBTOpHOrO
asuratens 3anycka cpasy xe nocne
- Cr1LLKOM Hu3koe Bbla41 KOMaHAbl OCTaHOBa
HanpshxeHue cetu - MpoBepbTe ceTeBOE
- Cnvwkom GonbLuas HanpshkeHue nuTaHns
Harpyska - Bolbepure
- BekTopHoe ynpaBeneHve B npeobpasoBarenb 4acToTbl
3aMKHYTOM KOHTYype, 6ornbLuei MOLLHOCTH
Ha)xaTue KHOMKW BpaLLeHnst - Bbibepute noaxoasiumii
B NPOTVBOMONOXHOM Asuratens
HanpasneHuu,
npopomkuTensHas paota
Ha Maron CKopocTn
MoTepsi hasbl E.SPo - O6pbIB kabens, - YCTpaHUTb BHELLHWE

Ha BbIXoae

coeguHstowiero MY n
anekTpoasurartess

- AcummeTpusi noTpebneHus
TOKa arieKTpoABuraTenem

- Hencnpashra cunosas
nnata N4

HewcnpaseH cunosoi
MoZyIb

HeucnpaBHOCTN
- MNposepuTb
MCMPaBHOCTLOOMOTOK
anekTpoasurarens

- O6paTnTbCst B CNyxoy
TEXHNYECKO NOAJEePXKKMN
O6paTuTbes B Cryxby
TEXHUYECKOW MOALEPXKKM
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Meperpes E.oH1 - Cnuwkom Bbicokas - CHW3uUTL Temnepatypy
CUINOBOTO TeMnepaTypa okpyxatoLLen OKpyXxatoLLeii cpeabl
moayns cpeabl - OuNCTUTL BO3AYLLHbIN
- 3abriokmpoBaH BO3AYLUHBIN | hunbTp
dunbTp - 3amMeHUTb HencnpasHbIN
- HevcnpaseH BeHTURATOP BEHTUNSATOP
- HeucnpaseH gatyumk - 3aMeHnTb AaTunk
TemnepaTypbl CUIIOBOTO - 3amennTb Moaynb M4
moaynsa
- HencnpaseH cunosoit
moaynb M4
BHeluHaa E.EF - CurHan BHelLHen - C6poc nocre BbISBNEHUS
olmbka HeucnpaBHOCTH NpUYKHbI cpabaTbiBaHUsA
BHeLUHero curHana
HEMCnpaBHOCTU
Owwbka E.CE - HenpaBunbHas yctaHoBka | - YCTaHOBUTE NpaBuUibHYO
npotokona CKOPOCTV O6MEHa AaHHbIMU | CKOPOCTb NepeAayn AaHHbIX
cBsia3u ModBUS - HeucnpasHocTb - MpoBepbTe usnyeckyto
RTU HU3NYECKON NUHUK TNVHWIO CBSA3K
nepefayun AaHHbIX - YcTaHoBWTE NpaBUnbHbIN
- HenpaBwunbHo ycTaHOBNEH | agpec B kaHane cBA3v
appec B kaHarne cBs3un - OTpeMoHTUpyInTe Unn
- CurbHble NomMexwu B 3amMeHuTe NpPoBOAKY,
KaHane cBsian npeaycMoTpuTe cpeactea
3aLMThl OT MomMex
Owwubka E.IcE - HeucnpaseH gatuuk - OBpaTuTbes B Cryxby
V3MepeHus Toka Xonna TEXHWYECKOWN NOAAEPXKKN
- HeucnpasHa cunosas - OBpaTuTbes B Cryxby
nnara N4 TEXHWYECKOWN NOAAEPKKN
Owwbka uteHns | E.EEP - MoBpexaeH yun EEPROM | O6patutbes B Cryx6y
v 3anucu B TEXHUYECKOW NOAAEPXKKN
EEPROM
O6pbiB gatymka | E.PId - O6paTHas csizb MNAA- - MNposepbTe curHan
obpaTHomn perynstopa BblKnoyeHa obpaTtHoi cesizun M-
cesasu MNAO- - OTCyTCTBYET UCTOYHVK perynsitopa
ynpaeneHus obpaTHoii cesiam M- - MNpoBepbTe NCTOYHMK
perynsitopa curHana obpaTHo cBA3N
MWA- perynatopa
Owmbka E.BrE - O6pbIB LEeNV ynpaeneHus - MNpoBepbTe TOpMO3HOW
TOPMO3HOrO TOPMOXEHWEM UMK mMoayrnb
mMoayna noBpex/aeHne TOPMO3HOro - 3aMeHuTe TOPMO3HOMN
mogyns mMoAyrnb
- HenpaBwunbHo BbIGpaH - YBenu4bTe ConpoTuBrieHne
TOPMO3HOWN Pe3ncTop TOPMO3HOro pe3ncTopa
[ocTuriyto E.End CymmapHoe Bpems paboTbl BbinonHnte cbpoc Ao
cyMmapHoe [OCTUIIO YCTaHOBIIEHHOTO 3aBO/CKMX HACTPOEK Ans
Bpems B 3HaYeHus CYMMapHOro BpeMeHun
COCTOSIHWM paboTbl
paboTbl
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Tabnuua 8.2 - o6wume owmnbku 1 cnocob nx ycTpaHeHns

HaumeHoBaHue

Bo3MOXHbIe MPUYMHbI

Bo3moXHble pelueHus

Mpw BKIIOYEHWW NUTAHWS
HeT oToBpaxeHus
VHdOopMaL K Ha
LMpPOBOM MHAMUKATOPE

- OTCyTCTBYET NUTaHNE
npeo6pasoBaTens 4acToTbl
VNN HanpsXeHne nNuTaHus
CIULLKOM HU3Koe

- HeucnpaBeH UCTOYHWK
nUTaHWs Ha nnate
npeo6pasoBaTens 4acToTbl
- MNospexaeH
BbINPSMUTENbBHbIA MOCT

- MoBpexaeH 6ydepHbI
pesucTop npeobpasosatens
YacToThl

- HeucnpasHocTb nnatbl
ynpaBneHust Unv naHenu
ynpaenexus

- MoBpexpaeHne npoBoaos.,
COeAVHSIIOLLMX NnaTy
ynpaBneHusi ¢ naHernblo
ynpaBneHust 1 NpoYnuMm
nnatamu npeobpasosarerns
YacToTbl

- MpoBepbTe HanpsixeHue
nMTaHus

- MpoBepbTe HanpsbkeHue
LUMHBI

- OTKntoYuUTe 1 CHOoBA
MNOAKINOUNUTE 26-XKUNbHbIN
kabenb, coeanHALLMIA NnaTy
ynpaeneHus 1 ¢ nnaToi
npeobpasoBaTtens 4acToTbl
- ObpaTutech B crnyxby
TEXHUYECKOW NOAAEPXKKN

TMpu BKMIOYEHUN MUTAHUS
OTCYTCTBYET MHAVKALWS Ha
uncposom gucnnee

- HencnpageH kabenb,
COeVHSIOLLINIA CUMOBYIO
nnaty npeobpasosatens
4acToThbl C NNaTon
ynpaBreHus

- HevcnpasHe!
COOTBETCTBYIOLLIME
KOMMOHEHTbI Ha Nnate

- OTKnloYuTe 1 CHoBa
MOAKIOYNUTE 26-XKUMbHbIN
kabernb, coeguHSAOLWNIA NnaTy
ynpaBneHust 1 ¢ CUNoBomn
nnaTon npeobpasosartens
4acToThI

- O6paTutech B Crnyx0y
TEXHUYECKOW NMOAAEPXKKN

Mpw BKMtOYEHUN NUTaHNS
MHopMauus Ha LMdPOBOM
VHAVKaTOpe HopMarbHas.
Ho nocne 3anycka
9neKTpoaBuraTens Ha Hem
oTobpaxaeTcsi TekcT Fc120
nanekTpoasuraTens cpasy
Xe ocTaHaBnvMBaeTca

- [MoBpexaeH oxnaxgawLmin
BEHTUNATOP MW NPOU3OLLIO
3aKnuHMWBaHVe poTopa

- KopoTkoe 3amblkaHve
NPOBOAOB, NOAKMOYEHHbIX K
Knemmam ynpasneHus

- 3amMeHuUTe NOBPEXAEHHbIN
BEHTUNATOP

- YcTpaHuTe KopoTkoe
3aMblKaHWe BHELLHUX Lenen

YacTo Bo3HMKaeT owmnbka
E.oH1 (neperpes mogyns)

- 3HayeHne HacTpoWiKn
HecyLLe YacTOThbl CIULLKOM
BEMNVKO

- MoBpexaeH oxnaxaaroLumi
BEHTUNATOP UNK 3aCOopeH
BO3AYLUHbIV DUNLTP

- MoBpexaeHb! KOMMOHEHTbI
BHYTpU NnpeobpasoBatens
YacToTbl (Tepmonapa unu
Apyrue anemMeHTbl)

- YMeHbLUUTE BeNMYnHY
Hecyueit yacToTbl (Sd0.15)

- 3amMeHVTE BEHTUMSTOP U
YMCTUTE BO3AYLLHBIN PUnbTp
- ObpaTutech B cnyxdy
TEXHUYECKOW NOAAEPXKKM 1NN
B KOMMaHUIo
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Mocne 3anycka
npeoGpasoBaTens YacToTbl
aneKkTpoABUraTerb He
BpaLlaetcs

- HevicnpaBeH apuratens nnu
coeAVHUTENbHbI Kabenb

- HenpaewunbHas yctaHoBka
napameTpoB, HAXOAALLMXCS B
nacnopTHou Tabnuuke

- Mnoxon KOHTaKT B pa3bemax
kabens mexay nnartow
npeobpasoBaTens 4acToTbl U
nnaTow ynpasneHus

- Heucnpasta nnata
npeobpasoBaTens 4acToTbl

- Y6eauTech B UCNPaBHOCTH
kabena mexay nnaTtomn
npeoGpasoBaTens 4acToTbl 1
nnaTon ynpasnexus

- 3amenuTe
aneKkTpoABUraTerb Unu
YCTPaHWUTE MexaHnveckme
oLwmn6KM

- MNpoBepbTe 1 NOBTOPHO
yCTaHOBWTE NapameTpsbl,
yKa3aHHble Ha NacnopTHO
Tabnuyke guratens

- MpoBepbTe kabenb mexay
nnatoi npeobpasoBaTens
YacToTbl U NnaToi
ynpasneHus

- ObpaTutech B crnyxby
TEXHUYECKOW NOAAEPXKKN

He pabotatoT BxogHble
KnemmMbl Sn

- HenpaBwrbHO yCTaHOBNEHbI
napameTpbl

- HenpaBunbHbI BHELIHUI
curHan

- HevicnpasHa nnata
ynpaenexus

- BbinonHute noBTOpHYtO
CTpOViKy NapameTpoB rpynmbl
Sd4

- MpoBepbTe nogknoyeHe
NpOBOAOB K BHELUHWUM
KrneMmam

O6paTtuteck B cnyxby
TEXHUYECKOW NOAAEPXKKM 1NN
B KOMMaHUI0

Ha npeo6pa3soBatene
4acToThbl HaCTO NOSBNSOTCS
oLmbKkK neperpysku no
TOKY W HanpshxeHuio

- HenpaBwrbHO yCTaHOBNEHbI
napameTpsbl, ykazaHHble

Ha nacrnopTHoW Tabnuuke
asuvratens

- HenpaBunbHo ycTaHoBNEHO
Bpems yckopeHusi/
TOPMOXKEHUSI

- dnykTyaums Harpyskv

- MoBTOpHO ycTaHoBUTE
napameTpbl, ykasaHHble
Ha NacrnopTHoOM Tabnunyke
apuratenst

- MpaBunbHoO ycTaHoBUTE
BpeMsi yckopeHusi/
TOPMOXEHUSI

- OBpaTutech B cnyxoy
TEXHU4ECKOW NOALEPKKMA
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naBa 9. lononHuUTenbHbLIe onuun
9.1 MNokpbITUE NAaKOM U KOMMayHAOM

Ba3zoBoe nokpbITHEe NevaTHbIX Nnat - knacc C2C: npUMeHsieTcst B MecTax ¢
HOPMarbHbIM YPOBHEM 3arpsi3HSAOLLNX BELLECTB.

Mpn pabote obopynoBaHUs B 3KCTpEMarbHbIX (arpeccuBHbIX) paboumnx
cpepax TpebyeTcs OOMofHUTEnNbHas 3awmuta — creuuanbHoe MoKpbITUe
neyaTHbIX NAaT TakoM UM KOMMayHAOM.

[aHHas onuua siBnseTcs Hauboree onTMManbHOW Ans obecrneyeHus
HaOeXHOCTU paboTbl YacTOTHbLIX Npeobpa3oBaTene Unn yCTPoOWCTB NIaBHOTrO
nycka B XECTKMX YCMOBUSIX U MPY BO3AEWCTBUN OPYrUX arpeCcCUBHbIX (DakTopoB
(Bnara, Nbinb 1 T.M.).

KomnayHp,

Mpwn pabote  obGopygoBaHus B
3KCTpemarbHbIX (arpeccuBHbIX) paboumx
cpegax  TpebyeTcs  goONOnHUTENbHast
3awumra: cneuuansHoe nokpbITUE
neyaTHbIX nNnaT komnayHAoM. [aHHas
onuusi siBnsieTcst Hanbonee onTUMarnbHOM
onsa  obecneveHns HagexXHocTU paboTbl
YaCTOTHbIX npeobpasoBarenew nnm
YCTPOMCTB MMaBHOMO Mycka B >XECTKWX
YyCNoBUSIX W NpU BO3AEUCTBUM  OpPYrux
arpeccuBHbIX bakTopoB (Brnara, Mbifb W
T.M.).

Mpeumyliecrsa:

MoBbilLeHHast MexaHuyeckas
YyCTOMYMBOCTb: 3hdeKTUBHO 3almiiaeT
OT BMOpauuii, BO3HUKAOLWMX B MpoLecce
paboThbl.

Bbicokasi TennooTtaava: yCTpoOWCTBO He
HarpeBaeTCcsl B MpoLecce aKcnnyaTaumu.
MpoaneHne cpoka cry6bl 06opyaoBaHKS.
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Nak

MokpbiTe nakom  Tpebyetcs  Ans
npeaoTBpaLLeHms NoBpPEXAEHWI "
pecdopmaumii  nnat  npu  pabote B
3anbiNeHHbiXx  pabounx  cpedax. Bee
3aBUCUMOCTM  OT  TSDKECTM  Harpysok,
[OOMOMHUTENbHOE  3aLUMTHOE  MOKPbITUE
MO3BOJISIET HE TOJIbKO MOBBLICUTH MPOYHOCTH
pPagMo3NeMEHTOB, HO W MNpPOASUTL CPOK
cnyx6bl obopygoBaHusi B uenom. Jlak
HafgexHo 3alwmuaet npeobpasoBaTtesb
4acTOTbl UM YCTPOMCTBO MIIaBHOTO Mycka OT
nbinun, 4To obecneumBaeT GecnepeboriHyio
paboTy npousBoacTBa.

Mpeumyliecrsa:

YCTONYMBOCTb K MbISN.

Bbicokasi  MexaHuveckasi MPOYHOCTb
pagMoanemMeHToB Ha nedvaTHbIX nnaTax.
MpoaneHue cpoka cnyx6bl 06opyaoBaHUs.
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[Ons 3ameToK:
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