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BBepeHue

Bnarogapum Bac 3a npuobpeTteHue npeobpasoBaTtens 4actoTsl cepum LCI.
Mepen Hayanom paboTbl BHUMATENbHO WU3y4nTe HaCTOsILLEE PYKOBOACTBO.
HapylleHue ykasaHHbIX B PYKOBOACTBE TpeGOBaHMI SKCrnyaTaumm MOXeT
NPUBECTM K BO3HWKHOBEHUIO HEUCMPaBHOCTEW, OTKA30B, COKPALLEHUIO Cpoka
aKcnnyartaummn 060py,D,OBaHI/IFI nUnn gaxe K HaHeCeHuto TpaBM.

YcTaHoBKy M BBOA B 3KCMnyaTauu Bcerga criegyet nNnaHupoBaTb U
BbINOSHATbL B COOTBETCTBMU C MECTHbIMU 3akoHamun u HopMmamu. INSTART He
npuHUMaeT Ha cebsi HMKakMx 0653aTenbCTB B Crydae HapyLUeHW MEeCTHOro
3aKkoHoAaTenbCTBa U/MnNn Apyrix Hopm 1 npasun. Kpome Toro, npeHebpexexne
HOpPMaTUBHBIMU JOKYMEHTAaMMN MOXET CTaTb NPUYUHOW HEMOMNaAoK NpMBoAa, Ha
KOTOpbIE HEe pacnpoCTpaHSAETCs rapaHTUs U3roToBUTENS.

B cnyyae HeoGXOAMMOCTM  KOHCynbTauuM MO WCMONb30BaHUIO
npeobpasoBatens 4acToTbl WNW CEPBUCHOMY OGCMYXMBaHWIO YCTPOUCTB
obpaTuTechb B TexHnYeckyto nogaepxky OO0 «UHcTapT».

Mpu BBOAE B 3KcnnyaTtauuio BbINOTHUTL creagyoumne neuncTeuma:
BbInonHuTh NPUEMKY U OCMOTp:
- LleJ'IOCTHOCTb n3aenna U KOMnMeKTHOCTb cornacHo nacnopTy.

- COOTBeTCTByeT NN HOMUHanbHOE 3Ha4YeHue, yKa3aHHOe Ha 3aBOACKON
Tabnuuke, 3Ha4YeHMIO, YKa3aHHOMY B BallleM 3aKase.

MpoBepUTL COOTBETCTBUE CETEBOrO NUTaHWUsi U HOMUHAMbHBLIX NapameTpPoB
3NEeKTpoABUraTensl AnanasoHy HanpsPKeHWst CUMOBOTO MUTAHWS.

BbINONHWUTL YCTaHOBKY W NOAKIOYEHWE B COOTBETCTBUMU C TpeGoBaHUAMM,
yKasaHHbIMW B rNiaBe 3 HAaCTOsILLEro pyKoBOACTBA.

BbINONHWUTL NapamMeTpupoBaHWe B COOTBETCTBUMU C TEXHOMOMMYECKUMM
YCIOBUSIMUA.

B cnyyae BbISIBMEHUs HapyLEHWsI OOHOTO W3 MYHKTOB HEMEANEHHO
CBSDKMTECH C MpousBoauTernem unu Bawwmm nocrasLiykoMm.

MpousBoauTenb OCTaBnsieT 3a Co6Oi NpaBO W3MEHSTb TEXHUYECKME,
nporpaMMHble MapameTpbl W YCIOBMSi UCMONb3oBaHUs obopynoBaHus Ges
npeABapuUTENbHOTO YBEAOMIEHUSI.

Marotosutens: OO0 «MHcTapT»
r. CankT-lMeTepbypr, npocnekT BonblueBnkos, oM 52, kopn. 9, Ten. 8 800 222-00-21
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Mnaea 1. O6wme Mmepbl NPeSOCTOPOXKHOCTH

B OTBETCTBEHHOCTb MONb30BATENSI BXOAUT NPOYTEHUE U MOHUMAaHWE BCEX
WHCTPYKLMI B J@HHOM PYKOBOZCTBE BMIOTb 40 YCTAaHOBKU, MCMOMb30BaHUSA Unn
obcnyxvBaHns  npeobpasoBaTenst  4acToTbl;  CregoBaTb  MNpasBunam
anekTpo6e3onacHoOCTX,  BKMloYas  WUCMOMb30BaHWE  COOTBETCTBYHOLLETO
3aLMTHOrO 06opyAoBaHNS U NonyyYyeHne HeobXOAUMbIX KOHCYNbTauui nepeq
1cnonb3oBaHNeM 3Toro 060pyaoBaHNs CNOCO6OM, OTNIMYHBIM OT OMNMUCAHHOIO B
[aHHOM pyKOBOACTBE.

B pykoBoacTBe MCNosb3yoTCs CrieqytoLe CUMBOIbI:

BHumaHwme!
[aHHbIN cMMBON UCMONb3yeTCs B PyKOBOACTBE, YTOObI NpuBReYb
BHMMaHMEe Monb3oBaTens K HeobXxoAMMOCTM MposiBNsATbL ocoboe
BHMMaHME MNPV MOHTaxXe, 9KCcnfyaTaumm U 0BCnyXuBaHUM

obopyaoBaHusl.
OnacHocTb!

HecobntogeHne TpeboBaHuii Npu BbIMOMHEHNN JaHHON onepauumn
MOXET MPUBECTU K TSHXKKMM TpaBMam 1 neTaribHbIM NOCeACTBUSIM.

3ameuaHue
YkasblBaeT Ha BaxkHy0 MHGopmaumio, npeHebpexxeHe KoTopoi
MOXET NPUBECTM K NMOBPEXAEHUI0 060pyA0BaHMS.

1.1 Mepbl NpeaoCTOPOXKHOCTU
O6wme Mepbl NPefOCTOPOXXHOCTHU

* [lo Havyana npUMEHeHUs BHUMAaTeNbHO O3HaKOMbTECh
C HacTosLLEen MHCTPYKLMEN.

« K paborte no ycraHoBke W 3Kcnnyatauuu npeobpasoBaTensi
OOIDKEH [AOMycKaTbCA TOMbKO KBaNMMPUUMPOBaHHBIN U 0BYYeHHbIN
nepcoHarn.

* Ybegutecb B TOM, YTO MapameTpbl nNpeobpa3oBaTtens
COOTBETCTBYIOT NapamMeTpam areKkTpoaBuraTens.

* MNocne nopknoYeHns MecTa CUMOBbIX CoeanHeHun TpebyeTtcs
3aM30nnpoBaThb.

* [lpy BbINOMHEHUN PEMOHTHBIX U MpodunakTuyeckmx pabdboT
npeobpasoBatenb  AOMKeH OblTb  OTKMIOYEH OT  CeTn u
aneKkTpoaBuraTens.

* He nopgkntovante cetb kK knemmam U, V n W. 310 MOoxeT
NpVBECTM K NOBPEXAEHUIO NpeobpasoBaTens 4acToThbl.

* NpeobpasoBaTenb YacTOTbl HE MOXET ObiTb MCMOMNb30BaH Kak
pasbeavHUTesNb Leny Unmn nsonupyoLliee yCTponcTBO.

* He ponyckaeTca nonagaHve Bnarnm BHYTpb npeobpasoBatens
4acToTbl.
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*+ He ycranaBnuBanTe KOHAEHcATOpbl ANS  MOBbILEHUS
koadbduLMeHTa MOLLHOCTU 3neKTpoaBUraTens wnu sapuctop Ans
MOnHve3awuTbl Ha Bbixoge Y. B npotuBHOM cnydvae MY moxeTt
YWATK B OLUIMGKY MO TOKOBOW Neperpyske Unu Aaxe BbINTU U3 CTPOSI.

MpenynpexaeHne o6 onacHocTu

* [lo Tex nop, MoKa MCTOYHWK MUTaHWUSA MOOKMIOYEH (BKMovas
cnydau, korga MY B cOCTOSIHUM OLIMBKU UNU HaxoaMTCsl B pexume
OXUAaHUs KOMaHAbl), BXOAHbIE U BbIXOAHbIE TOKOBEeAyLUME LUWUHbI
HaxXo4ATCs NOA HaMPsHKEHNEM.

» Ecnu MY nogkntoyeH K CeTu Unmn NCTOYHMKY NEPEMEHHOIO TOKa,
nuTaHMe Ha gBuratesnb MoXeT ObiTb NMogaHo B N0OON MOMEHT.
HenpegHamepeHHbIN Nyck BO BpeEMSI HACTPOWKK, 06CnyXMBaHWS Unm
PEMOHTHbIX paboT MOXET NPMBECTM K TSHXKKUM TpaBMaMm U NeTanbHbIM
nocrneacTBysIM.

« B MY ycraHoBneHbl KOHOEHCATOpbl, KOTOpble OCTalTCs
3apsPKEHHBbIMY €LLle HEKOTOPOe BPEMSI NOCE OTKIOYEHUSI MUTaHUS.
[MoaTomy He06X0AMMO BbKAATbL HE MeHee 5 MUHYT nepen Havanom
obcnyxmBaHust BO n3bexaHue yaapa anekTpuyeckuM TOKOM.

KopoTkoe 3amMbikaHue

B cnyyae cepbesHOn neperpy3km W MOSIBNEHUS KOPOTKOrO
3amMblkaHusi, paboTta npeobpasoBaTens 4acTtoTbl AOSHKHA OblTb
HemeaneHHo npekpaileHa. [Mocnepylowmin BBOA B 3KCMyaTaumio

OCYLLECTBNAETCA TONbKO nocne cobntoaeHus TpeﬁOBaHVIVI (enaea 8).

3asemneHue

B oTBeTCTBEHHOCTb nonb3oBaTens (unu  cneuuwanucta,
3aHUMaKLWNMCA  MOHTaXoM W nogknodeHvem [M4)  BxoguT
NMOAKIOYEHME  3a3eMSieHUMsi B COOTBETCTBUM C  MECTHbIMMU
cTaHgapTamu anekTpobesonacHoCTU.

1.2 O6wue TpeboBaHuA

[ns obecneyeHus HagexHow n 6esonacHomn paboTbl yCTPONCTBA,
Heo6XoarMO UCMoNb30BaTh AONONHUTENBHOE 0GOpYAOBaHME.
lModpobHee cm. znasa 3.2 u 3.3 Hacmoswea0 pykogodcmea

D




MpodmnakTnyeckoe obcnyxuBaHve

KpaiiHe Ba)HO BbINOMNHATL NpodhunakTuyeckoe obenyxmBaqve n
perynsipHble NpOBepkU npeobpasoBaTternsi 4acToTbl, B KOTOpoe
BXOOWT OYMCTKA, PErynsipHbii KOHTPOSb M 3aMeHa UsHallvBaeMblX
netanew. lNodpobHee cm Ha catime ([lepeyeHb pabom 1o niaHo8omy
U mexHu4yeckomy obcernyxxusaHuro npeobpasosamesieli Yacmomsbl)

Pa6oTa Ha YacToTe HUXe U Bbille HOMUHANbLHOMU

Ecnun B TexHonormyeckom npouecce BO3MOXHa NPOAOIKUTENbHAsA
paboTa anekTpoABuratens Ha HW3kux obopoTax, To Heobxoaumo
ncnonb3oBaTh AOMOMHUTENbHOE OXMaXAeHWe aneKkTpoaBuraTens
UM NCNoMnb30BaHUE ANeKTpoABUraTens, agantuposaxHHoro ang M4y.
Ecnn Heobxoanma paboTa Bbille HOMUHANBHOW CKOPOCTU, MPUMUTE
BO BHMMaHwWe TpeboBaHMA 3aBOAA-M3roToBUTENA dNeKTpoaBUraTens.

Bubpaumsa mexaHuM4yeckoro yctpomcrea

OnekTpoaBuUraTenb Ha HEKOTOPOM [uanasoHe 4acToT MOXeT
BOMTU MEXaHUYECKUI PE30HAHC, YTO CTaHET NPUYUHON MOBBILLIEHHOMO
wyma u Bubpauui. C uenbio usbexaHua paHHoro addekTa,
HeobGXoAMMO YCTaAHOBWUTbL [Mana3oH MPOMYyCKaHUsi PEe30HaHCHbIX
4acToT C MOMOLUbID  YHKLUMM  CKa4YKOOBpPa3HOM MepecTpoviku
BbIXOZHOW 4acTOoThl.

Pa6ota ¢ YKPM

>

MpumeHenne YKPM coBMecTHO ¢ npeobpa3oBaTtenem 4acTtoThbl
BEAET K WMMMyNbCHbIM KonebaHusM B 3MeKTPUYECKUX CUcTeMax.
MpeobpasoBaTenb YacToTbl B 3TOM Crly4ae BbI3bIBAET yBENNYEHME
TOKa PEe30HaHCHOW TapMOHWKW, a Takke YXYALIeHWe NUTaloLLEero
HanpsikeHUs1, YTO MOXeT NPUBECTU k cbosiM B paboTe 06opyaoBaHUs
W faxe BbIXOAY U3 CTPOS.

B cBA3su ¢ atMm HeobxoauMmo npeaycMOTpeTb Ans 3aluThl
MY npumMeHeHne cneumanbHbIX (PUNBTPYIOLLMX) PEaKTOpPOB WK
apoccenei  3awWwuMTHbIX  (MMBO  Apyroro  AONOMHWUTENbHOrO
obopynoBaHusl, pekoMeHgoBaHHoro npoussoautenem YKPM).
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1.3 YTunusauums

Kopnyc npeobpasoBatens yactotbl cepun LCl m3rotoBneH w3
matepuanos, He nopgepxuBalowux ropexHne. B cocTase
maTepuanoB, MPUMeHseMblX B MpeobpasoBaTensx YacToTbl
«MHcTapT», He coaepXuTCs BeLecTB, KOTOpble MOryT oOKasaTb
BpeAHOE BO3AENCTBME HA OKPY>KaroLLyto cpeay B npouecce n nocne
3aBeplUeHnst akcnnyatauum usgenus. B coctase marepuanos,
NPUMEHSIEMbIX B U3[eNnKN, He coaepXaTcsa AparolueHHble meTanmbl
B KONMu4yecTBax, NpUrogHbiX Ans caadvun. lNocrne okoHvaHusi cpoka
cnyx6bl MY nopsepraeTcs MeponpusTUAM MO  MNOAFOTOBKE W
OTNpaBKe Ha yTWUIM3aumMiod B COOTBETCTBMM C HOPMAaTUBHO-
TEXHUYECKUMN [OKYMEHTaMW, MNPUHATLIMW B 3KCMyaTupyloLemn
opraHv3aLmn rno yTunusauum nNnactuka, YepHbIX, LBETHLIX MeTannos
N 3NEKTPOHHbLIX KOMMOHEHTOB.

OGopyaoBaHue, coaepxallee 3nekTpuyeckue KOMMOHEHTbI,
Hemnb3d yTUNM3vpoBaTb BMecTe C ObiToBbiMM oTxodamu. OHO
AOIMKHO ObITb YTUNM3NPOBAHO OTAENbHO B COOTBETCTBUM C MECTHBIM
AEeNCTBYIOLMM Ha JaHHbIN MOMEHT 3aKOHO4aTeNbCTBOM.

1.4 YcnoBus XpaHeHUsi U TPAHCMOPTUPOBaHUS

\/

Mpubopbl TpaHCNOPTUPYIOTCSA B 3aKpbITOM TpaHcnopTe noboro
Buga. KpenneHwe Tapbl B TPaAHCMOPTHbIX CPeAcTBax [OJMKHO
npou3BOAWUTBECH  COFMacHo MpaBwnaM, AeWCTBYLIMX  BuAax
TpaHcnopTa.

YcnoBus  TpaHCMOPTMPOBaHWS  OOMKHbI  COOTBETCTBOBAaTb
ycnosusim 5 no FOCT 15150 - 69 npu TemnepaType OKpyXatoLLlero
Bo3gyxa - 25...+ 55 °C c cobniogeHneMm mep 3aluTbl OT yAapoB
1 BMGpaLui.

Mpun oNUTENBHOM XpaHEeHUN HeOOXOAMMO YYUTLIBATL creayolime
TpeboBaHus:

XpaHuTb NpeobpasoBaTernb YacTOTbl B OPUTMHANbHOM YMaKoBKe.

YcnoBus XpaHeHUss B Tape Ha CKrage MW3rotoButenst u

noTpebuTens OomkHbI COOTBETCTBOBaThL ycrnoBusim 1 no MOCT

15150-69. B Bo3gyxe He AOMKHbI MPUCYTCTBOBaTb arpeccuBHble
npumecu, Temnepatypa xpaHeHus - 20...+ 60 °C.

Ecnu temnepatypa anutensHoro xpaHeHusi Hwxe O °C, nepen
BBOZOM B 3KCNnyaTauuio HeobxoauMo nomecTutb obopynoBaHue
B cyxoe nometleHune ¢ temnepatypon + 10...+ 25 °C Ha cpok He
mMeHee 4 4acos.



B cnyyae xpaHenua [14 OGonee 6 wmecsiueB, nepeq
1cnonb3oBaHnem Heobxoavmo npoun3BecTu dopmoBKy
3MNEKTPONUTUYECKNX KOHAEHCATOPOB 3BEHa MOCTOSHHOMO TOKa Ans
npeaoTBpaLLEHNS «CTapeHns» 1 NoTepu eMKOCTU.

dopmoBKa OCYLLECTBSETCS NyTeM NaBHOW NOAAYM HaNPsSHKEHNS
nuTaHusi Ha npeobpasoBaTeflb 4acToTbl [0 HOMMWHANbLHOMO B
cnegyoLlen nocnegoBaTenbHOCTU:

- nnaBHo nogatb 25 % OT HOMWHANBHOIO HaMpPsXeHWUs
yCTPOMCTBA M MPOAOIKNTL NoAaYvy yCTaHOBMEHHOIO HaMpshKeHUs B
TeueHue 30 MUHYT;

- NNaBHO yBENWMYUTb HanpsixeHne A0 50 % OT HOMWHaNBLHOro M
NPOAOIMKNTL NOAaYy YCTAHOBMEHHOro HanpshkeHus B TeyeHue 30
MUHYT;

- MNaBHO yBENWYUTbL HanpsbkeHne A0 75 % OT HOMWHANBLHOMO U
NPOAOIPKUTE NoAaYvy YCTAHOBIIEHHOTO HanpshkeHus B TeyeHune 30
MUHYT;

- MNaBHO yBenuunTb HanpshkeHne Ao 100 % oT HOMUHaNLHOro 1
NPOAOIPKUTE NOAAaYy YCTAHOBIEHHOTO HanpsikeHus B TeveHue 30
MUHYT;

- Janee 3aKOH4YWTb npoueaypy ¢OpMOBKM M UCMONb3oBaTb
YCTPOWCTBO B COOTBETCTBUM C PO 1 TpebyemMbliM TexHonornyecknum
NpoLieccom.
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Fnaea 2. O6was nHdopmauus o cepuu LCI

MpeobpaszoBatens YactoTbl cepun LCI npeactaBnsieT cobon onTumMarnbHoe
undpoBoe pelleHne AnA  ynpaBreHns TpexdasHbIMU - aCUHXPOHHBIMU
3MEeKTpoABUraTeNnsAMMU C  KOPOTKO3AMKHYTbIM — POTOPOM  NPU  BXOAHOM
HanpsixeHun 230 B, 400 B unun 690 B (3aBucut ot moaenu). Cepus nogxoaut
ans obLienpoMbILLNEHHbIX MexaHuamoB. MoxeT ObiTb ucnonb3oBaHa Ans
ynpaBneHnss MOMEHTOM W paboTbl C 3HKoAepamu. YCTponcTeBa MOryT
NPUMEHSITLCS ANS PaboThbl CO CTaHKaMK, Hacocamu, LWpedepamu, Apobunkamm,
Komnpeccopamu, Tenexkamu U MHOTMM ApyruMm obopyaoBaHueM. [uana3oH
motyHocTen cepumn LCI: ot 0.4 go 4.0 kBT (npn BXxogHOM HanpsixkeHun 198-253
B (+5 % He 6onee 20 mc), ot 0.4 go 800 kBT (npu BxogHOM HanpsikeHnn 342-
440 B (+ 5 % He 6onee 20 mc)), ot 18.5 o 1400 kBT (npv BXOgHOM HanpsikeHuu
594-759 B (+ 5 % He 6onee 20 mc))

2.1 NpuHUUN ycTponcTBa Nnpeobpa3oBaTens YacToTbl cepum LCI

LCl  npeaoctaBnsieT cobow ceputo  npeobpasoBaTtenen  4acToThl,
MCMonb3yemblX  ONst  yNpaBlieHWsl  aCUHXPOHHbIM  3nekTpoaBuratenem
nepeMeHHoro Toka. Ha pucyHke HwxXe npuBedeHa NpUHUMNManbHast
anekTpudeckass cxema [14. Bbeinpamutens npeobpasyetr TpexdasHoe
nepeMeHHoe HanpskeHne B MOCTOAHHOe. [pynna  3neKTponuTUYecKux
KOHOEHCATOpOB 3BEHa MOCTOSHHOrO TOKa CTabwunuanpyloT MOCTOSIHHOE
HanpsbkeHve. [pu  nomowwm IGBT-mogynen MOCTOSIHHOE —HanpsbkeHue
npeobpasyeTcs B nepemeHHoe. B cnyyae paboTbl C BbICOKOMHEPLIMOHHLIMMW
Harpyskamu, Koraa HamnpspkeHvie B Lienu MpeBbIlliaeT MakcUMarbHbIA YPOBEHb, K
KneMmam 3BeHa NocTosiHHoro Toka (3IMT) noaknioyaeTcst TOPMO3HOW KOMIMIIEKT.

TOPMO3HO pe3ncTop

— —F—
Bbinpsmurens LU}/_H_Y/ Bitoion kackaii
—
X X &| Peaucrop -
sapsina | Topmo3Hoi r\j‘s B [ # [evratens
Kntoy

Cetb 3seHo
NOCTOAHHOIO
Toka

.3

Cal o

| CucTema ynpasnexus I

Puc. 2.1 - MpuHyunuansHas anekmpuyeckas cxema 0551 modeneli 0o 22 kBm
(8Knro4UMeEsbHO)



TopMO3HOIN pe3ncTop

Topmo3Hoi Moayne

Beinpsamutens  LLyHT BbIXOAHO KacKa,
== 2 f
X K K| P §
RE=q £3) EF) [
CeTb 3seHo ( M
NOCTOAHHOro

TOKa +
T

X

| CVICTGI‘WE ynpaenexus |

Puc. 2.2 - MpuHyunuansHas anekmpuyeckasi cxema modenel cebiwe 30 kBm
(8KMOYUMeEIbHO)

K ycTponctBam MOLUHOCTbIO MeHee 22 kBT (BknoyMTenbHO)
MOXeT OblTb MOAKMIOYEH TOPMO3HOW Pe3ncTop, K MOoAensm
MoLLHocTbio 6onee 30 KBT (BKNOUMTENBHO) MOXET ObITb NOAKMIOYEH
[OMOMNHUTENEHO TOPMO3HOW NpepbiBaTeNb C KOMMIIEKTOM TOPMO3HbIX
pe3nCcTopoB.
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2.2 HomeHknaTtypa usgenumn

Moxanywcta, npoBepbTe YCTPOWCTBO [0 MNPMMEHEHUss Ha npegmet
OTCYTCTBUSI BHELLHWX MOBPEXAEHNIA U COOTBETCTBUS 0603HAYEHMS yCTPOMCTBA
Bawemy 3aka3y. Hagnuck Ha 3aBoackon Tabnuuke: Hanpumep, LCI-G0.4-2B

LCI-GX/PY-UB(S)+

1 23 45 6 7 8

Mpeobpaszosatens 4actoTsl cepun LCI
Mopens | LCIG0.4-2B
BxoaHoe Hanpawenue, Usx | 1~ 198..,2538  50/60 My + 2%
Beixoproe nanpsweme, Useix | 3~ 0...Uex 0...599My

MolwHocT, KBY Prp=04

Tox, A | lip=23
Crenewb saumtel | P20
i i

Q0090X00XMKXXXX X

Cepus

. Pexxum G — obLenpombILLEHHbIR*

. MowHocTb an.asuratens (kBT) Ans obwenpombiluneHHoro pexuma (G)

. Pexxum P — HacocHbIn™*

. MowHocTb an.asuratens (kBT) ana HacocHoro pexuma (P)

. HomuHanbHoe HanpsikeHue:
1: Bxog 1~230 (220) B, 50/60 I'y; Bbixog 1~230 (220) B
2: Bxog 1~230 (220) B, 50/60 I'y; Bbixog 3~230 (220) B
3: Bxog 1~230 (220) B, 50/60 'y, BbIXOA 3~400 (380) B
4: Bxop 3~400 (380) B, 50/60 I'u; Bbixoa 3~400 (380) B
6: Bxog 3~690 (660) B, 50/60 I'y. BbIxog 3~690 (660) B

7. BCTpOEHHBI TOPMO3HOW MoAyrb

8. LCI(S) - cepus c 6onee npocTbiMu hyHKLMOHANBbHBIMU BO3MOXHOCTSIMU

9. [lononHuTesnbHbIe onNuuK:

C3C - pononHuTenbHOE NOKPbLITUE NNaT NakoM;

KMTI-I - 3awmntHOE NOKpbITUE NMaT KoMnayHAoM;

IP54/IP55 - cteneHb 3awuTsl IP54/IP55;

FM - «noXkapHbIi peEXumMy;

SM - paboTa C CUHXPOHHLIMU ABUraTENSIMU;

LCI-PG1, LCI-HDO, LCI-HDI, LCI-DP — nnatbl paclumpeHus;

WIMP-nHamBmayanbHoe NpPOeKTHOE peLLeHne.

*O6wWwenpoMbIWneHHbI pexum (G)

Mcnonb3yeTcs ¢ Harpyskol C MOCTOSIHHBIM ~ BPALLAIOLMM MOMEHTOM. B aTom cnyyae BenuuuHa
BpalLaloliero MOMeHTa, HeoGXoAMMOro Ans MpUBEAEHWS B AECTBME KaKoro-nubo MexaHu3ma,
MOCTOsIHHA HEe3aBKCUMO OT CKOPOCTW BpallieHWsi. [lpyMepom Takoro pexuma paGoTbl MOTYT CRyXuTb
KOHBeViepbl, 3KCTPYAEPbI, KOMMPECCOPbI, CKBaXMUHHbIE HACOCHI.

CUAWNER

**HacocHbIi pexum (P)

Mcrnonb3yeTcst ¢ HarpysKkom ¢ NepeMeHHbIM BpaLLaloLLyYM MOMEHTOM. OTOT MOMEHT UMeeT OTHOLLEHNe K
Harpyskam, nsi KOTOpbIX TPEOYETCS HU3KMIA BpaLLaloLLMi MOMEHT NPU HU3KOI YacToTe BpaLUeHus, a npu
yBenu4eHnn CKopoCTK BpalleHnst TpebyeTcs Gonee BbICOKUI BpaLLAIOLWMA MOMEHT. TUNNYHBLIM NPUMEpPOM
TaKoro pexuma sBASOTCA HACOChl (HACOChI C BLICOKMM MYyCKOBbIM MOMEHTOM Heobxoanmo noaéupath no
06L1enpoMblILLNeHHOMY pexuMy (G); K TaKM HacocaM MOXHO OTHECTYU CKBaXXMHHbIE HAaCOChl, HACOChl AN
nepekayki BA3KUX XWNOKOCTei, BaKyyMHbIE HacoChl).



2.3 MoaenbHbIN psa U HOMUHaNbHbIE NapaMeTpbl
Tabnuua 2.1 — MogenbHbI psf M HOMUHaIbHbIE NapameTpbl cepun LCI

MowHocTb BxoaHon BbixogHown CoorsercTaylowmit
Mogens BT ’ Tok, A ToK, A aneKkTpoasurartens,
kBT
Bxopa: 1 dasa, 198-253 B, Bbixoa: 1 asa, 198-253 B
LCI-G0.4-1 04 4,0 28 0,4
LCI-G0.55-1 0,55 54 338 0,55
LCI-G0.75-1 0,75 8,2 52 0,75
LCI-G1.5-1 15 14,0 10,0 15
LCI-G2.2-1 2,2 18,0 13,8 2,2
Bxoga: 1 dasa, 198-253 B, Bbixoa: 3 chasbl, 198-253 B
Lerooa © 04 50 23 04
LCI-G0.55-2B 0.55 5.4 4.0 0.55
oo T © 075 82 50 075
P © 15 140 7.0 15
Lerezan 28) 22 230 100 22
LCI-G4.0-2B 4.0 30 15.0 4.0
Bxoga: 1 da3sa, 198-253 B, Bbixoa: 3 casbl, 342-440 B
LCI-G0.4-3 04 35 12 04
LCI-G0.75-3 0,75 75 25 0,75
LCI-G1.5-3 15 11 37 15
LCI-G2.2-3 22 15 5 22
LCI-G4.0-3 4,0 26 85 4,0
LCI-G5.5-3 55 39 13 55
Bxoga: 3 dhasbl, 342-440 B, Bbixoa: 3 dhasbl, 342-440 B
LCI-G0.4/P0.75-4B 0.4/0.75 1.8/3.4 1.3/2.5 0.4/0.75
LCI-G0.75-4B (S) 0.75 34 21 0.75
LCI-G0.75/P1.5-4B 0.75/1.5 3.4/5.0 2.5/3.7 0.75/1.5
LCI-G1.5-4B (S) 15 5.0 38 15
LCI-G1.5/P2.2-4B 1.5/2.2 5.0/5.8 3.7/5.0 1.5/2.2
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LCI-G2.2-4B (S) 22 58 50 22
LCI-G2.2/P4.0-4B 2.2/4.0 5.8/10.5 5.0/8.5 2.2/14.0
LCI-G4.0-4B (S) 40 105 9.0 40
LCI-G4.0/P5.5-4B 4.0/5.5 10.5/14.6 8.5/13 4.0/5.5
LCI-G5.5/P7.5-4B 55/7.5 14.6/20.5 13/18 55/7.5
LCI-G7.5/P11-4B 7.5/111 20.5/26 18/24 7.5/111
LCI-G11/P15-4B 11/15 26/35 24/30 11/15
LCI-G15/P18.5-4B 15/18.5 35/38.5 30/37 15/18.5
LCI-G18.5/P22-4B 18.5/22 38.5/46.5 37/46 18.5/22
LCI-G22/P30-4B 22/30 46.5/62 46/58 22/30
LCI-G30/P37-4 30/37 62/76 58/75 30/37
LCI-G37/P45-4 37/45 76/92 75/90 37/45
LCI-G45/P55-4 45/55 92/113 90/110 45/55
LCI-G55/P75-4 55/75 113/157 110/150 55/75
LCI-G75/P90-4 75/90 157/180 150/170 75/90
LCI-G90/P110-4 90/110 180/214 170/210 90/110
LCI-G110/P132-4 110/132 214/256 210/250 110/132
LCI-G132/P160-4 132/160 256/307 250/300 132/160
LCI-G160/P185-4 160/185 307/346 300/340 160/185
LCI-G185/P200-4 185/200 346/385 340/380 185/200
LCI-G200/P220-4 200/220 385/433 380/430 200/220
LCI-G220/P250-4 220/250 433/468 430/465 220/250
LCI-G250/P280-4 250/280 468/525 465/520 250/280
LCI-G280/P315-4 280/315 525/590 520/585 280/315
LCI-G315/P355-4 315/355 590/665 585/650 315/355
LCI-G355/P400-4 355/400 665/785 650/754 355/400
LCI-G400/P450-4 400/450 785/883 754/850 400/450
LCI-G500-4 500 965 930 500
Bxoga: 3 dasbl, 594-759 B, Bbixoa: 3 dasbl, 594-759 B
LCI-G18.5-6 18.5 23 20 185
LCI-G22-6 22 27 24 22
LCI-G30-6 30 37 33 30
INSTART® 13




LCI-G37-6 37 46 4 37

LCI-G45-6 45 56 50 45

LCI-G55-6 55 70 62 55

LCI-G75-6 75 % 85 75

LCI-G90-6 % 105 102 )

LCI-G110-6 110 130 125 110
LCI-G132-6 132 170 150 132
LCI-G160-6 160 200 175 160
LCI-G200-6 200 235 215 200
LCI-G220-6 220 247 245 220
LCI-G250-6 250 265 260 250
LCI-G280-6 280 305 299 280
LCI-G315-6 315 350 330 315
LCI-G355-6 350 382 374 350
LCI-G400-6 400 435 410 400
LCI-G500-6 500 595 550 500
LCI-G630-6 630 695 680 630
LCI-G700-6 700 770 750 710
LCI-G800-6 800 883 860 800
LCI-G900-6 900 968 950 900
LCI-G1250-6 1250 1333 1310 1250
LCI-G1400-6 1400 1477 1450 1450

2.4 CoOBMeCTUMOCTb C 3rieKTpoaBuraTenem

CraHpapTHbIA anekTpoasuratens ans cepun LClI — 370 4-xnomntocHbIn
KOPOTKO3aMKHYTbIA ~ aCMHXPOHHBIN  3rekTpoaBuUratenls  UnuM  CUHXPOHHbLIN
aBuratenb C MOCTOSHHbIMM - MarHutamu  (onuus). [Ons  gpyrux  Tunos
anekTpoaguratenei MY nogbrpaeTtcs B COOTBETCTBUM C HOMUHAMBHBIM TOKOM
anekTpogBuraTensi.

HomuHanbHbIN  TOK 3nekTpoABuratenss He  [OJKeH
== | npeBbIWaTb BLIXOAHOW TOK Npeobpa3oBaTesnsi YacToThbl.
— [onyckaeTcs paboTa ¢ HECKONLKMMMU 3NEKTPOABUraTensimm,
MMEKLMMM OQMHAKOBbIE TEXHMYECKMEe XapaKkTepucTuki. B atom
crny4yae noaGop OCYLEeCTBNAETCA MO CyMMe HOMMHanbHbIX
TOKOB C 20%-HbIM 3anacom: | =(I_+ | +--+] )1.2

ny am a2 3n
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2.5 TexHMYeCKue xapaKkTepucTUku
Tabnumua 2.2 - TexHn4eckne xapakTepucTuki npeobpasosarenei Yactotsl cepum LCI

Mokasatenb 3HayeHue

OCHOBHbIe NapameTpbl

[nanasoH HanpsbkeHus 1~198-253 B (+ 5 % He 6onee 20 mc), 50/60 'y + 2 %
1 4acToThl Ha BXOAE 3~ 342-440 B (+ 5 % He 6onee 20 mc), 50/60 'y + 2 %
3 ~594-759 B (+ 5 % He 6onee 20 mc), 50/60 'y + 2 %

[nanasoH HanpsbkeHus 1~0-U,, 0-599 'y

1 4acToTbl Ha BbIXxode 3~0-U,,0-599 Ny

[uanasoH MoLHoCTen 0.4 - 1400 kBT

Twn noakno4aemoro OpHodasHblii aCUHXPOHHBI
anekTpoaBuratensi TpexdasHbl aCUHXPOHHbIN ¢ K3P

TpexdasHbl CUHXPOHHbIN ¢ MM

MeToap! ynpaeneHus CkansipHbIii

BeKTOpHbI ¢ pa3oMKHYTbIM KOHTYpOM (6e3aaTunkoBblil SVC)
BekTopHbIN ¢ 06paTHoM cBA3bIO (C 9HKoAepoMm, VC) (HenpuMeHuMo
k mogenam cepum LCI(S) n mogensam LCI-GY/PY-1)

MeperpysoyHas G: 150 % OT HOMWHanbHOro Toka B TeyeHue 60 c 180 % ot
cnocobHOCTb (He Yalle HOMWHamNbHOro ToKa B TeveHue 3 ¢
1 pasa B 10 MuH) P: 120 % OT HOMMHanbHOro Toka B TeyeHwe 60 ¢ 150 % oT

HOMWHamNbHOro ToKa B Te4eHue 3 ¢

Hecyuias yactota 0.5-16 My

MyckoBo MOMEHT 150 % ot 1.0 'y (SVC)
180 % ot 0.0 'y (VC)
(HenpumeHnmo k moaensm cepum LCI(S) n mopensam LCI-GY/PY-1)

[nanasoH ckopocTen 1:200 (SVC)
1:1000 (VC) (HenpumeHnMO k moaensm cepun LCI(S) n mogensam
LCI-GY/PY-1)
To4HOCTb OTOBpaXeHUs Lindposoe 3aganue: 0.01 Ny
BbIXOHOW 4aCcTOThl AHarnoroBoe 3afaHve: MakcumanbHas Yactota x 0.2 %
TOYHOCTb MOCTOSIHHOW +0.5 % (SVC)
CKOpOCTU
YBenuyeHne MOMeHTa AsTOMaTUYECKOE
(W) PyyHoe 0.1...20 %
Xapaktepuctuka Mpsimasn. KsagpatunyHas.
3asucumocTy (U/f) TlomaHas no HeckonbknM Toukam. PasgenbHas
XapaktepucTuka IuHeiHas, S-obpa3sHas,
pasroHa/3ameaneHvs yeTblpe BpemeHu pa3roHa/samennexus (0.0...6500 c)
PDyHKUMA AVR ABTOMaTMYECKaa cTabunu3aums BbIXOAHOMO HaNpsHKeHUs
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DYHKUMOHamNbHbIE BO3MOXHOCTH

Maxenb ynpaenexus

CbemHas 4o 10 M ( B KOMMNEKT BXOAMT kaberb ANMHOI 2 M)

YnpaeneHue B
BEKTOPHOM pexumMe

Mo ckopocTW/Mo MOMEHTY

BcTpoeHHble
pacLuMpeHHble yHKLUK

2 TanWMepa, CYETYMK WMMYNbCOB, ANMHbLI, PacCTOsHUS, 2
HabGopa napameTpoB Ans ABYX pasHbIX 3rieKkTpoasuraTenen,
BUPTYyanbHOe pene 3afepxku BpemMeHW, BbicTpoe orpaHuyeHve
TOKa, OTCIIeXuBaHWe CKOPOCTU Mnepes 3anyckoM, BCTPOEHHOe
M A-perynupoBanne, GYHKUMS aBTOMATU4ECKOro OCTaHOBa
npeobpasoBaTens 4acToTbl N0 AOCTWKEHWUW 3a[4aHHOTO BPEMEHM,
KOMMEHCaLMNA OTKIOHEHUSI CKOPOCTY, BbI3BAHHOTO MOBbILLIEHVEM
Harpysky,  YHKUMS  ynpaBneHWsi  4acToToil  koneGaHwii
(NpuMeHsieTcs B 060py[0BaHWUM HAMOTKM TEKCTUINBHON HUTU)

[vHamunyeckoe
TOPMOXEHVE

TopMOXKeHne NOCTOSIHHbIM TOKOM

TONYKOBbIN PEXUM

OvanasoH 4YactoTbl: 0.0...makcumanbHas 4dacTtoTta. OTaensHoe
BPEMsi pa3roHa/3aameaneHns Ans TONYKOBOrO pexvMa

MpocTon MNNK

BapaHwue ckopocTu 1 BpeMeHU paboTbl Ha Kaxkaon 13 16 ctyneHen

MHorocTyneHuyaThbIn
pexum

3ajaHne CKopocTM C UWUPOBLIX KNemMM C NOMOLbl 16
KOMGUHaLWiA

MWA-ynpaBnexve

Peanusauus cuctembl ynpasneHus ¢ 2 gaTtyvukamu obpaTtHoi
CBAI3U

BesocraHoBoYHas
pa6ota

Mpu nponagaHnm nNuTaHus:
MeHee 15 Mc - HenpepblBHas paboTa
6onee 15 Mc - aBTONEpE3anyck

CeTeBble NPOTOKONbI

Modbus RTU - BcTpoeH
Profibus DP - onuust

Onumn 1 akceccyapbl

MaHenb, yANUHWTENbHbIM  Kabenb, MOHTaXHbIA  KOMMMEKT,
3alUMTHbIE MOKPLITWS MNaT, NnaTbl PaclUMPEHUsi, JOMOIHUTENbHOe
obopynosaHue

3almuTHble pyHKUMN

MonHbin Komnneke + AnnapaTtHas 3awuTta B mogensx LCI ot 55
KBT v Bbiwe. (OnumoHaneHo - Ans mogenei Ao 55 kBT)
AnnapaTtHas 3awura ocylecTenseT Gonee BbICOKOE
BbicTpoAenicTBME NpU TOKOBbLIX MEpErpyakax Mo CpaBHEHUIO CO
CTaHAapTHON NPOrpaMMHOW 3aLUTON.

3awutHoe MNOKpbITHe
nnat

C2C 6a3oBoe, C3C onuusi, komnayHza (onuusi)

CreneHb 3awuTbl

P20, IP54/IP55 (onuusi)
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YnpaBneHnue

KaHanbl komaHabl
3anycka

MaHenb, knemmbl, ceTeBoit npoTtokon Modbus RTU, Profibus DP -
onuust

3apaHue 4acToTbl

10 NCTOYHMKOB 3a[jaHNs 4acTOTbI

3apgaHne MomeHTa

10 TMNOB UCTOYHWKOB 3aaHusi BpaLLaroLLero MoMeHTa

WCTOYHWK NUTaHna

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

Bxopabl ynpasnexus

Ons mopenei LCI:

6 undposebix (S), noaaepxusatoT PNP/NPN noruky

2 ananoroBbix (All, Al2) c ananasoHom 0...10 B unun 0/4...20 MA
1 ananoroselii Bxoa (Al3) ¢ ananasoHom -10...+10 B
MMnNynbCHbIX BXOAOB HET

onuuoHansHo +1: (HDI) go 100 kIy,

[ns mopenei LCI (S) u mopenen LCI-GY/PY-1:

2 aHanoroBbix (Al) c guanasoHom 0...10 B unn 0/4...20 mA

5 undpposeix (S), noaaepxusatoT PNP norvky

MMnNynbCHbIX BXOAOB HET

Bbixofbl ynpaBnexus

Onsa mopenein LCI:

1 undbposoit (MO) 48 B 50 MA

MMNynbCHBIX BbIXOJOB HET

onumoHansHo +1: (HDO) go 100 kIy,

2 peneiitbix (T, R), He Gonee 250 B nepem. Toka (2.0 A)u
He Gonee 30 B nocT. Toka (2.0 A)

2 ananorosebix (AO) ¢ gnanasoHom 0...10 B unu 0/4...20 mA
Ins mopenei LCI (S) u mopenen LCI-GY/PY-1:

1 peneniHbivi (R) 250 B oo 3.0 A

1 aHanorosbli (AO) ¢ ananasoHom 0...10 B unu 0/4...20 MA

YcnoBus okpyxatoluen cpeabl

MecTo ycTaHoBKM

B nomeLLeHun, BHe 30HbI AENCTBUSA NPSIMbIX COMHEYHBIX MyYel, Nbinu,
arpeccyBHbIX ra3oB, roployero rasa, macrsiHov B3secw, napa, 6e3
BbINAAEHUs KOHAEHCaTa

BbicoTa Hag ypoBHEM
Mopst

Hwxe 1000 M Hag ypoBHeM mopsi (0T 1000 f,0 3000 M Npw CHUXKEHHbIX
HOMWMHarbHbIX XapaKTepUCTHKax)

Temnepartypa
oKpy>xatoLLen cpeabl
npu pabote MN4Y*

Ot -10 po +40 °C (skcnnyaTtaumsi CO CHUKEHHbIMW HOMUHAMNBbHBIMU
xapakTtepuctukamu 1.5 % Ha kaxabii rpagyc o +50 °C)

OTHocUTenbHas OTHocuTENbHAas BMaXXHOCTb Hke 90%, 6e3 koHaeHcauum
BINaXHOCTb

OxnaxgeHue MpuHyauTensHoe

Bwbpauus MeHee 5.9 m/c (0.6 g)

Temnepatypa Ot -20 fo +60 °C

XpaHeHus!

*TemnepaTypa oKkpyxatoLLeln cpefbl Npu 3anycke npeobpasoBatens YacToTbl A0MKHa 6bITb Bbiwe 0°C
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2.6 BHelwHU BUA U Maccora6apuTHble XapakTepUCTUKMU
ns3penusa
BHewHWn BMA pasnuyHbIX Tunopasmepos mogenu LCl npepcTaeneH Ha

z .
Monens 1, 2 Mogaens 1, 2 Mogaens 3 Monenan 4,5 Mogaens 6, 7 Mogens 8 - 12
LCI(S), LCI LCI Lel LCI LCI
LCI-GY/PY-1
Puc.2.3 - BHewHuti 8ud modeneli M4 cepuu LCI
©) -

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

Tabnuua 2.3 — OnncaHue 1 HazHavyeHNe KOMMNOHEHTOB BHELLHeW KOHCTpyKUum LCI

Ne HaumeHoBaHue OnucaHue u HasHaYeHue

1 BepxHsas naHenb BawwTa BHYTPEHHUX KOMMOHEHTOB N YCTaHOBKa NaHenun
ynpasneHua

2 | MaHenb ynpaBnexns Cwm. enasy 5: «[laHernb yripasneHus».

3 HwxHAs naHenb 3aluTa OT NPUKOCHOBEHUS K CUMOBBLIM KIleMMam
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4 | Kpbiwka 3alumTa BEHTUNATOpa OT MEXaHWYeCKUX BO3OENCTBUN
BEHTUNsATOpa

5 | HwxkHsis cekumsa CoaepXKnT BEHTUNSATOP 1 paanaTop OXnaxaeHus

6 | BepxHsia cekumst CoaepXuT cunoBble Nnathl M NNaTty ynpasneHns

7 | 3awuTHasa naHenb MpenoTBpalleHne oT NnonagaHus bl BHYTPb

ycTpoWcTBa

8 | MoHTaxHas naHenb MpenHasHayeHa ANs KpenneHns ycTponcTaa
CanbHukn MpenHasHayeHbl A4Ns noaknoYeHns kabenemn

10 | MacnopTHas Cm. pa3den 2.2: «HomeHknamypa usdenuti»
Tabnuyka

11 | OTBepcTWe NoA BUHT | [N KpenneHus ycTponcTea Npy NnoMoLLy BUHTA

MaccoraGapuTHbie XapaKTepuCTUKU
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Tabnuua 2.4a — MaccorabaputHble xapaktepucTtuku mogenen LCI-GY/PY-1

Fa6apuTtHble

Mogent Bec pasmephl, MM YcTaHOBOYHbIE pa3Mepbl, MM
(HeTTO)
1] B r L B1 d1g | d29
LCI-G0.4-1
LCI-G0.55-1
15 105 162 142 93 150 5 7
LCI-GO0.75-1
LCI-G1.5-1
LCI-G2.2-1 2 115 220 142 104 210 5 7

Tabnuua 2.46 — MaccorabapuTHble xapaktepucTuku mogeneit LCI-GY/PY-2B(S)

LCI-G1.5-2B (S)

LCI-G2.2-2B (S)

Fa6aputHble
Bec YcTaHOBOYHbIe pa3mepbl, MM
Mogenb pasmepbl, MM
(HeTTO)
w B r 1 B1 d19 d2g
LCI-G0.4-2B (S)
LCI-G0.75-2B (S
© 15 105 162 142 93 151 5 7

Tabnuua 2.48B — MaccorabaputHble xapaktepuctukm mogenen LCI-GY/PY-2B

Fa6aputHble YCTaHOBO e basme!
Mogens Bec pasmepbi, MM HOBOYHble pa3mepbl, MM
(HeTTO)
w B r 1 B1 d1g | d2g
LCI-G0.4-2B
LCI-G0.75-2B
LCI-G1.5-2B 15 118 185 157 106 175 45 -
LCI-G0.55-2B
LCI-G2.2-2B
LCI-G4.0-2B 35 160 247 179 148 236 5 -

Tabnuua 2.4r — Ma

ccorabaputHble xapakrepucTtuku mogenen LCI-GY/PY-3

laGapurHie YCTaHOBOYHbLIE pasmepbl, MM
Mogenb Bec pasmepbl, MM P pel,
(HeTTO)
w B r 1 B1 d19 d2o
LCI-G0.4-3
LCI-G0.75-3 15 118 185 157 106 175 45 -
LCI-G1.5-3
LCI-G2.2-3
LCI-G4.0-3 2 160 247 179 148 236 5 -
LCI-G5.5-3
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Tabnuua 2.40 — MaccorabaputHble xapaktepuctuku mogenen LCI-GY/PY-4B(S)

Fa6apuTHble

LCI-G2.2-4B (S)

LCI-G4.0-4B (S)

YcTaHOBO4HbIE pasmepbl, MM
Mogensb (Hgf_‘:o) pasmepbl, MM P P!
11] B r L1 B1 d19 d2o
LCI-G0.75-4B (S)
LCI-G1.5-4B (S
) 15 105 162 142 93 151 5 7

Tabnuua 2.4e — MaccorabaputHble xapakrepuctukv mogenen LCI-GY/PY-4(B)

aGaputHble YcTaHOBOYHbLIE pasmepbl,
Mogens Bec pa3mepbl, MM MM

(HetTo) ) B r | uw | B1 | d1o | d2o
LCI-G0.4/P0.75-4B
LCI-G0.75/1.5-4B
LCI-G1.5/P2.2-4B 2 118 | 185 | 157 | 106 | 175 | 45 -
LCI-G2.2/P4.0-4B
LCI-G4.0/P5.5-4B
LCI-G5.5/P7.5-4B
LCI-G7.5/P11-4B 35 160 | 247 | 179 | 148 | 236 | 5 -
LCI-G11/P15-4B
LCI-G15/P18.5-4B
LCI-G18.5/P22-4B | 62 220 | 321 | 197 | 206 | 305 | 6 7
LCI-G22/P30-4B
LCI-G30/P37-4
L CIGa7PiEa 162 | 220 | 410 | 228 | 160 | 395 | 8 10
LCI-G45/P55-4 25 255 | 455 | 235 | 190 | 440 | 9 10
LCI-G55/P75-4
L CLG75P904 30 280 | 580 | 200 | 200 | se2 | 11 | 13
LCI-GO0/P110-4 45
CIG110/P1304 e 300 [ 680 | 325 | 200 | e6r | 11 | 18
LCI-G132/P160-4 71 360 | 680 | 325 | 260 | e62 | 11 18
LCI-G160/P185-4 713
LCIG185/P2004 a3 | 420 | 840 | 325 | 150 | 85 | 20 | 20
LCI-G200/P220-4 | 1025
LC-G220/P250-4 104 | 540 | 925 | 380 | 200 | 890 | 13 | 22
LCI-G250/P280-4 | 104.5
LCI-G280/P315-4 147
LI Ga15/Paneg 150 | 636 | 1035 | 380 | 250 | 1003 | 13 | 22
LCI-G355/P400-4
LCI-G400/P450-4 230 | 860 | 1200 | 400 | 350 | 1166 | 15 | =1
LCI-G500-4
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Tabnuua 2.4x — MaccorabaputHble xapaktepuctukn mogenen LCI-GY/PY-6

FaGapuTHble
Mogens Bec pasMepbl, MM YcTaHOBOYHbIE pa3Mepbl, MM
(HeTTO)
1] B r 1 B1 d1g | d29
LCI-G18.5-6
LCI-G22-6
LCI-G30-6
T 25 255 455 235 190 440 9 10
LCI-G45-6
LCI-G55-6
LCI-G75-6
10900 30 280 580 290 200 562 11 13
LCI-G110-6
CIG132.6 47 300 715 325 200 696 11 18
LCI-G160-6 55 360 680 325 260 663 11 18
LCI-G200-6
TCIG2208 733 420 840 325 150 815 20 20
LCI-G250-6
LCI-G280-6 120 540 | 1035 | 380 200 | 1000 13 22
LCI-G315-6
LCI-G355-6
LCI-G400-6
LCI-G5006 230 860 | 1200 | 400 350 1166 15 31
LCI-G630-6
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Heobxoammo yunTeiBaTh, 4TO B KOMMNEKTauumio moaenen Ha 690 B Bxogut
TpaHcopMaTop, pasmMepbl KOTOPOro ykasaHbl HUXE.
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Puc.2.7 — MabapumHbie U ycmaHO804HbIE pa3mepbl pa30esumesibHo20
mpaHcgopmamopa 0nsi modenel LCI-GY/PY-6

Tabnuua 2.5 — MabapuTHbIE M YCTAaHOBOYHbIE pasMepbl pa3aenuTenbHOro
TpaHcdopmaTopa anst mogenein LCI-GY/PY-6
Mopenb 11] B r 1 M di d2
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Puc. 2.8 — N@abapumHsie u ycmaHo804HbIe pasmepb! ycmpoticme cepuu LCI
8 kopriyce IP54/IP55
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Tabnuua 2.6a — MaccorabapuTHble xapakrepuctuku mogenei LCI-GY-1 IP54/IP55

Fa6aputHble YcTaHOBOYHbIE pa3Mepbl,
Mogens Bec pasmepbl, MM MM
(HeTTO)
w B r | uw | B1 | a1 | d20
LCI-GO0.75-1 IP54/IP55
36 | 132 | 252 | 177 | 100 | 238 | 6 10
LCI-G1.5-1 IP54/IP55
LCIG2.2-1 IPS4/IPSS 59 177 | 310 | 187 | 100 | 296 | 6 10
LCI-G4.0-1 IP54/IP55 :

Tabnuua 2.66 — MaccorabaputHble xapaktepuctukm mopenen LCI-GY-2 IP54/IP55

FaGaputHbie YcTaHOBOYHbIE pa3mepbl,
Mogenb Bec pa3mepbl, MM MM
(HeTTO)
w B r M B1 d19 | d2g
LCI-G0.75-2 IP54/IP55
LCI-G1.5-2 IP54/IP55 3.6 132 | 252 | 177 | 100 | 238 6 10
LCI-G2.2-2 IP54/IP55
LCI-G4.0-2 IP54/IP55 59 177 310 187 100 296 6 10

Tabnuua 2.68 — MaccorabapuTHble xapakrepuctuku Mogeneii LCI-GY-4(B) IP54/IP55

FabaputHble YcTaHOBO4HbIEe pa3mepbl,
Mopenb Bec pasmepbl, MM MM
(HeTTO)

11] B r L1 B1 d1g | d29
LCI-G0.75-4B IP54/IP55
LCI-G1.5-4B |P54/IP55 3.6

132 252 177 100 238 6 10
LCI-G2.2-4B 1P54/IP55
LCI-G4.0-4B |P54/IP55 38
LCI-G5.5-4B 1P54/IP55 59
LCI-G7.5-4B 1P54/IP55 6.1 177 | 310 187 100 | 296 6 10
LCI-G11-4B IP54/IP55 6.2
LCI-G15-4B IP54/IP55 9.4
LCI-G18.5-4B IP54/IP55 9.6 238 | 390 194 150 | 376 6 10
LCI-G22-4B IP54/IP55 10.5
LCI-G30-4 IP54/IP55 13

240 | 412 227 160 | 395 7 10
LCI-G37-4 IP54/IP55 12.9
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LCI-G45-4 IP54/IP55 18 275 | 464 | 228 | 190 | 448 7 10
LCI-G55-4 IP54/IP55 285
300 | 582 | 275 | 200 |562.5 9 13
LCI-G75-4 IP54/IP55 29
LCI-G90-4 IP54/IP55
413 320 | 687 | 311 | 200 | 665 10 17
LCI-G110-4 IP54/IP55
LCI-G132-4 IP54/IP55 46.7 380 | 687 | 321 | 260 | 665 11 18
LCI-G160-4 IP54/IP55 69.9
420 | 840 | 325 | 150 | 815 11 20
LCI-G185-4 IP54/IP55 72
LCI-G200-4 IP54/IP55 101.8
LCI-G220-4 IP54/IP55 103.2 540 | 925 | 380 | 200 | 893 13 22
LCI-G250-4 IP54/IP55 105.9
LCI-G280-4 IP54/IP55
127.8
LCI-G315-4 IP54/IP55 640 | 1035 | 380 | 500 | 1003 | 13 22
LCI-G355-4 IP54/IP55 141.3
LCI-G400-4 IP54/IP55 2715
LCI-G450-4 IP54/IP55 - 860 | 1550 | 400 | 700 | 1513 | 15 29
72,5
LCI-G500-4 IP54/IP55

Tabnuua 2.7 — Tun kopnyca 1 cnocob moHTaxa cepum LCI

MopenbHbIn pag Tunopasmep Tun kKopnyca Cnoco6 MoHTaxa
LCI-Gy/Py-1 1,2 MnactmaccoBbin HacTeHHbI
LCI-Gy/Py-3
LCI-Gy/Py-2(B) 1,2,3
LCI-Gy/Py-4(B) 4,5,6,7 MeTannuyeckuii

8,9,10,11 HacTeHHO-HanonbHbIA
LCI-Gy/Py-6 5 Mnactmaccosbii HacreHHbii

6-12 Metannuyeckuii
LCI-Gy/Py-4(B) Bce Metannuyeckuii HacTeHHbiI
IP54/IP55 TVnopasmepsbl
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naBa 3. YcTaHOBKa U NOAKNo4YeHue
3.1 Tpe6oBaHUA Npu MOHTaxe

LLledp-moHTaX, Mycko-Hanago4Hble paboTbl, BBOA B 3KCNyaTaumio,
TEXHUYEecKkoe  OOCnyXMBaHWE  [OIKHbI  BbIMOSHATLCA — TOMbKO
aTTeCcToBaHHbIMM  cneuuanucTamu,  UMeWUMn  NpodunbHoe
obpasoBaHMe B obnactu anekTponpuBoda M aBToMaTM3auuu unu
cratyc “CepsucHoro/TexHudeckoro naptHepa INSTART”, a Ttakke
rpynny no anekTpo6e3onacHoctu He Huxe Il

HapyLlueHuve npasun 1 TpeboBaHW NPy MOHTaXe MOXET NPUBECTU
K NneperpeBy, CHWKEHWIO YPOBHS NMPOU3BOANTENBHOCTU UMW BbIXOAY U3
CTposi npeobpasoBaTtens YacToThl.

Mepen yctaHoBKOM

He npouasoawnTe ycTaHoBKY 060pYL0BaHWS, ECIW NPU pacrnakoBKe
BbISIBNIEHO MonajaHune BoAbl B u3genve, obpasoBaHue KoHaeHcaTa,
HEKOMMIIEKTHOCTb /WM MEXaHWYecKk1e NoBpexaeHus!.

He npov3BoauTe yCTaHOBKY, €CNU HOMMWHanbHOE 3HayeHue,
yKasaHHOe Ha 3aBOACKOWM Tabnuuke, He COOTBETCTBYET 3HAYEHMIO,
yKaszaHHOMY B BalLieM 3aKase.

YcnoBwsi TpaHCNOPTUPOBaHWS AOMKHLI COOTBETCTBOBATL 2/1.1.4

He kacantecb ne4vaTtHbIXx nnaT u ONEKTPOHHbIX KOMMOHEHTOB
pykamn 6e3 JOMOMHMTENBHBIX 3aLLUTHBIX CPEACTB, MPeAyCMOTPEHHbIX
OEeVCTBYIOLLUMN 3aKOHaM U HOpMaMu.

HecobniogeHnne atoro TpeboBaHusi npvBeaeT K CTaTU4eckomy
npo6oto KOMMNOHEHTOB.

Bo Bpems yCTaHOBKMU

CnepnyeT ycTaHaBnvBaTb 060pyaoBaHMe Ha He NoABeEpPXKEHHble
BO3ropaHuio NpeaMeThl, Hanpumep, ¢ MeTannuyeckoin, GeToHHOM
NMOBEPXHOCTbIO M Ha Ge30nacHOM pPacCTOsHUM OT TFOPHYUX U
B3pbIBOONACHbLIX MaTepuanoB. HecobniogeHne atoro TpeboBaHusi
MOXXET NPUBECTMU K BO3ropaHuio.

He ponyckaeTcsa ocnabneHvie BUHTOB C 3aBOACKMMU OTMETKaMK.

CrienyeT n3beratb nonaganus B MY oroneHHbIX KOHLOB NpoBoaa,
BMHTOB M ApPYrMx NOCTOPOHHWUX npeameToB. HecobniogeHwe atoro
TpeboBaHusi NpuBeaeT k nospexaeHuto MY.

Cnenyet yctaHaBnmBatb 14 B MecTax, 3alWULEHHbIX OT
MEXaHWYeCcKMX yaapoB, BUOpPauMA U NPSIMbIX COMHEYHbIX NyYen.
He ponyckaetcsa akcnnyaTauuss Y Ha oOTKpbITOM BO34yXxe, B
NbINbHOW cpeae U 3anbifIEHHbIX MOMELLEHUSIX, B CPEAE arpeCCUBHbIX
rasoB 1 XnOKOCTeN, B cpege MacnsiHoro TymaHa v 6pbiar, B cpege
CONSIHOro TyMaHa, BO BraXXHOW cpefe v Nof BO34eNCTBUEM OCAAKOB.
lMonapgaHune NbiNn BHYTPb YCTPOWCTBa npuedeT K Bbixody MY u3
CTpoS.



B ycnosusix 3anbineHHocTn akcnnyatauusi MY pgonyckaetcs
TOMbKO NPW YCTaHOBKe Ha 06opyaoBaHve punbTPYOLLMX YCTPONCTB.
TpebyeTcsi ycTaHOBUTb Npubop BAAMM OT CWUMOBbLIX CeTew,
3MNEKTPOYCTAaHOBOK BbICOKOW MOLLHOCTW, TakuX Kak anekTpuyeckue
CBapoYHble annapatbl, T.K. OHM BMUAT Ha paboTy npubopa.
PapvoakTBHbEIE MaTepuanbl MOryT OKasblBaTb BO3[ENCTBME Ha
aKcnnyaTaumio 0bopyaoBaHus.

Mpn pasmelwiennn asyx un Gonee npeobpasosaTtenen 4acToTbl
B OJHOM LWkKadyy, cregyeT pacnonaraTtbe UX COrnMacHoO TpeboBaHWsMm
271. 3.1, 4tobbl 06ecneynTb CBOGOAHYIO LIMPKYNSALMIO BO3AYXa.

Bo Bpems aneKTPOMOHTaXHbIX pa6oT

Ona cHATWSA nuTaloWero HanpsikeHust ¢ cunoBbix knemm MY
HeobxoaMMOo NpeagycMOTPETh KOHTaKTOP. [ns 3awuThl OT KOPOTKOro
3aMblkaHusi  HeobxoguMo  npedycMoTpeTb  aBTOMaTUYeCKWn
BblkMovaTens. HecobnogeHve aTnx TpeboBaHUn MOXET NPUBECTU
K BO3rOpaHuio Npy KOPOTKOM 3aMblKaHWK.

Mepen NnpoBeaeHeM aNeKTPOMOHTaXHbIX paboT ybeamTeck, 4TO
nuTaHve oTkmoveHo ot Y. HecobniogeHne aTtoro TpeboBaHus
MOXET NPUBECTU K MOPaAKEHNIO ANEKTPUHECKUM TOKOM.

O6paTvTe BHMMaHWE Ha MapkupoOBKY knemMm u ybegutecb
B MpaBWnbHOCTU noakntoyeHust. HecobntogeHne atoro TpeboBaHus
MOXeT NpUBECTU K nospexaeHuio MN4Y.

Heobxoammo cobntopate crnepytoLme yCrioBUsi MOHTaxa:

* OctaButb CBOOOOHOE MECTO BbIWE/HMKE W C [ABYX CTOPOH OT
npeobpasoBaTterns 4acToTbl, YTOObI 06ecneunTb NPUTOK U OTTOK BO3dyXa (CM
puc. u mabnuuy 3.1).

* peobpa3oBaTenb 4acTtoTbl MOXeT ObiTb YCTAaHOBMEH TONbKO B
BepTMKanbHOM nomnoxeHun. Ecnn B ogHoM wkady HeobxoanMo yCTaHOBUTL
Heckonbko MY, To ycTaHOBKY MPOM3BOAAT CTPOro psigoM Apyr C OpYyroMm
(HeponycTumo yctaHaenmeatb 4 apyr Hag Apyrom).

* He ponyckaeTcs nonagaHwe MOCTOPOHHUX NPeaMETOB  BHYTPb
BO3[yX0BOAa BO BPEMSs YCTAHOBKM, MHa4ve npeobpa3oBaTenb YacToTbl MOXET
ObITb NOBPEXAEH.

* Y6eauTech, YTO Knacc 3almThl npeobpa3oBaTtens YacToTbl COOTBETCTBYET
ycnoBusaM  akcnnyaTauuu. HecobniogeHne TpeboBaHui K yCNoOBUSM
OoKpyXaloLlenn cpefbl MOXET MPMBECTM K COKpaLLEHU cpoka CryxoObl
npeobpasoBaTens YacToTbl.

CTeneHb 3awmThbl IP20 0603HavaeT, 4To Kopnyc npeobpasoBaTtenst 4acToTbl
3awmaeT oT nonafjaHusi BHYTPb MPEAMETOB AMAMETPOM, MPEBbILLAILLMM
12,5 MM, 1 gnuHol Gonblue 80 MM, HO NMpPU 3TOM HE NPenATCTBYET NnornagaHuo
B HEro Bnarv (Qoxas, kanenb KOHAeHcaTa, CTpyW BoAbl U Ap.).

YactoTHble npeobpasoBaTen coO cTeneHbk 3awmtbl  IP54/IP55
npegHasHayeHbl Ans aKcnnyaTaumMm B yCrnoBusix 3anblneHHocTy, MY sawmweH
OT nonagaHus BHYTPb 060M0YKM NbINW 1 TBEPAbIX TEN pasmepaMu He MeHee




1,0 MM, a Takke nonagaHus Ha KOpryc BOAb! B BUAe OpbI3r, najatowwumx noa
no6bIM yriom.

» TpebyeTca ycTaHOBUTbL (HUMbLTPYHIOLLME YCTPOWCTBA B MECTE MpPUTOKa
BO3/lyXa B Cly4yae CUMbHOro 3arps3HeHnst BO3gyxa MNbisbHo.

Onsa adpdpekTmBHOrO oxnaxaeHns npeobpasosatenen yactotbl INSTART
HeobXoAMMO OCTaBWTb BOKPYr [AocTatoyHo cBobogHoro mecta. Cxema
yCTaHOBKM NpeobpasoBaTensi YacToTbl ANsi 06ecneyeHnst BEHTUNALMUN:

Puc. 3.1 — Tpebyembie paccmosiHUsi NpU MOHMaxe
Tabnuua 3.1 — PaccTosiHUs Npy MOHTaxe

Knacc mowHoctn G YcTaHOBOYHbIe rabaputhbl
A B
<7,5 kBT 220 Mm =100 mm
11 kBT ~ 30 kBT 250 Mm 2200 mMm
=37 kBT =50 Mm =300 Mm

3.1.1 TennoBblaeneHue

MoTepn sHeprum Ha npeobpasoBaHue B MY nepemMeHHOro HanpspKeHWs
B MOCTOSIHHOE, a 3aTeM OOpaTHO B MEpPeMEHHOE, COCTaBMsAT OKoro 5 %.
3TU noTepu 3Heprum NPUBOAAT K TENnOoBblAENEeHWo, MO3TOMy cregyeT
npegoTBpallaTh yBENUMYEHWE TemnepaTtypbl B Clyyae YCTaHOBKU M3fenus
B 3aKpbITbI Wkad, AN Yero npegycMaTtpuBaTh B LIKAdy NPUHYAUTENbHYHO
OXMaXaatoLLyo BEHTUMALMIO.

B aTom cnyyae HeoGXOAMMO YuuTbiBaTb [aHHble O TEMOBbIAENEHUN,
ykasaHHble B Tabnuue 3.2



Tabnuua 3.2 - TennosblgeneHne mogenei cepumn LCI npyu HOMUHanNbLHOW Harpy3ke

Mopens M4 Tennootpaua, Bt Mopgenb MY Tennootaaua,BT
LCI-G0.4-1/ LCI-G75/P90-4 2386/2978
LCI-G0.4-2B/ 41
LCI-G0.4-2B (S) LCI-G90/P110-4 2978/3201
LCI-G0.55-1/ 50 LCI-G110/P132-4 3201/3440
LCI-G0.55-2B

LCI-G132/P160-4 3440/4081
LCI-G0.75-1/
LCI-G0.75-2B/ 60 LCI-G160/P185-4 4081/4410
LC-G0.75-28 () LCI-G185/P200-4 4410/5060
LCI-G1.5-1/
LOI-G1.5-2B/ 95 LCI-G200/P220-4 5060/5743
LCI-G1.5-2B (S) LCI-G220/P250-4 5743/6300
LCI-G2.2-1/ LCI-G250/P280-4 6300/7560
LCI-G2.2-2B/ 144
LCI-G2.2-2B (S) LCI-G280/P315-4 7560/9450
LCI-G4.0-2B 249 LCI-G315/P355-4 9450/11121
LCI-G0.75-4B (S) 51 LCI-G355/P400-4 11121/13250
LCI-G1.5-4B (S) 73 LCI-G400/P450-4 13250/15000
LC-G2.2-4B (S) 99 LCI-G18.5-6 596
LCI-G4.0-4B (S) 156 LCI-G22-6 700
LCI-G0.75/P1.5-4B 51/73 LCI-G30-6 952
LCI-G1.5/P2.2-48 73/99 LCI-G37-6 1180
LCI-G2.2/P4.0-4B 99/156 LCI-G45-6 1412
LCI-G4.0/P5.5-48 156/207 LCIGS56 2426

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

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

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

LCI-G132-6 3140
LCI-G15/P18.5-4B 506/583

LCI-G160-6 3462
LCI-G18.5/P22-4B 583/708 LCI-G187-6 3057
LCI-G22/P30-4B 708/960 LC1G2006 w152
LCI-G30/P37-4 960/1198 LOLG220-6 6600
LCI-G37/P45-4 1198/1512 LCI-G250-6 7950
LCI-G45/P55-4 1512/2040 LCIG280-6 8500
LCI-G55/P75-4 2040/2386 LCIG315-6 9590
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Mogens MY Tennootaaua, Bt Mogens M4 Tennootgaua, Bt

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

OcHoBHasi YacTb B TeMnoBblAeNeHnn — noTepu B cUoBbIxX Lensix IGBT.
MoaToMy M3MeEHeHVWe Hecylle 4acToTbl  MO3BONSIET  perynupoBaTb
TennosblaeneHne npeobpasoBaTens YacToThl.

3.2. NogknoyeHne BXOAHOro NUTaHus
3.2.1 Tpe6oBaHUs K NOAKIMOYEHUIO

Mepen nopayen nutaHua ybeguTtecb, 4TO nepudepunHoe
obopyaosaHne u Y HacTpoeHbl B COOTBETCTBUM C yKasaHWUAMU
AaHHOrO PYKOBOACTBA ANA yKa3aHHOW mogenwn. HecobniopeHue
aToro TpeboBaHus NpUBeAET K HeCHACTHbIM CryYasMm.

Takke HeobxogMmo ybeauTbCH, YTO KMNacc HanpshKeHus
nuTaloLLElN CETU COOTBETCTBYET KNAcCy HOMUHANbHOMO HanpsiXeHus
ny.

3.2.2 NpepoxpaHnTenn 1 aBTomaTU4eCcKue BbIKNOYaTenu

Ha Bxoge nuTaHus cregyeT ucrnonb3oBaTb MpegoxpaHuTenu u/vnu
aBTOMaTUYecKMe BbIKMoYaTeny At orpaHUYeHnst BO3MOXHbBIX NMOBPEXAEHUIA
B Crnyyae Bbixoda M3 CTPOSl BHYTPEHHMX KOMMOHEHTOB npeobpasoBaTtensi
4acToThl.

CnepyeT yCTaHOBUTb KOHTAKTOP C BO3MOXHOCTbK PYYHOrO yrpaBreHus
MEXAY WCTOYHUKOM MUTaHWsS MEepeMEHHOro Toka W npuBodoM. KoHTakTop
OOMKEH MpY HeobxoAMMOCTM OTKMoYaTh nodady NuUTaHus Ans NpoBeAeHUs
MOHTa)XHbIX U CEepBUCHBLIX paboT, a Tawke obecneunBatb 6e30MacHOCTbL BO
BpeMSs 3TUX LENCTBUNA.

3awmTa NUHUA NUTaHMa JorkHa obecneynMBaTbCsA MNOMb3oBaTeNneM B
COOTBETCTBUM C FOCYAAPCTBEHHbIMM U MECTHbIMU 3N1EKTPOTEXHUYECKMMMU
cTaHgapTamu. BbiGop npegoxpaHuTenelt n aBTOMaTUYECKUX BbIKMoYaTenen
npou3BoOANUTCSH MO BXOAHOMY HOMWHArbHOMY TOKY, [aHHble O KOTOpPOM
npvBeaeHbl g enase 2.3 ModesbHbil psd U HOMUHalbHbIE [apamempsl.
Ecnu npun pabote npegnonaratTcs anutenbHele neperpyskn 150 % v Bbiwe
OT HOMMWHanNbLHOW MOLLHOCTM, TO NOAOO0P OCYLLECTBAETCS MO BXOOHOMY TOKY,
YMHOXEHHOMY Ha 1.5.




Y6eauTech Takke, YTO BpeMsi cpabaTbiBaHVA NPeJoXpaHuTenei cocTaBnset
meHee 0.5 cekyHa. Bpemsa cpabatbiBaHMs 3aBMCWUT OT TUNa WCMOfb3yeMoro
npesoxXpaH1TEnsi, NONIHOTO COMPOTUBIEHUSI CETU NUTaHWS, a Taikke OT NNoLiaau
ceyeHusl, maTepuana v AnvHbl NuTatoLero kabens.

BawuTa MOXeT obecneumBaTbCs 6bICTPOAENCTBYOLLMMM
NpeaoxXpaHnTensMm TUMoB:

T1n aR/gR - NoNynpoBOAHMKOBbLIE NPpEeAOXpaHNUTENN

™n gG — cTaHgapTHble NpefoXpaHUTenn co BpeMeHeM cpabaTbiBaHust
meHee 0,5 cekyHAbI.

3.2.3 Nogkno4vyeHne cUNoBbIX KNeMM U 3a3eMseHus

Hwxe npegcraBneHa cxema CUINOBbIX NOAKIIOYEHUI (puc. 3.2) u onucaHve

0603Ha4YeHun Ha cunoBbIxX knemmax (tabnvua 3.2).
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Puc. 3.2.1 — [NodknoyeHue cunossix krnemm 0nsi modenel LCI-GY/PY-1
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Puc. 3.2.2 — lNodknoyeHue cunosbix knemm 0ns modenel LCI-GY/PY-2(B)
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Puc. 3.2.3 — lNodkro4eHue cusnosebix Kiiemm 05 modesnell LCI-GY/PY-3

Apoccens DC

Knenamel 30T
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Puc. 3.2.4 — ModkntoyeHue cunosbix kKnemm 0nsi mooenel LCI-GY/PY-4(B)
* [inst mozenen Ao 22 kBT (G) BKMoUMTENBHO; ** ins mopeneii ot 30 kBT (G) BKMIOYUTENBHO
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Puc. 3.2.5 — [ModknroyeHue cunosbix kremm 0nsi modeneli LCI-GY/PY-6

0O603Ha4YeHne CUNOBbIX KNneMM ogHoda3HbIX U TpexdasHbIX
mopenen LCI(S)

+ BR 8 T UV W
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Tabnuua 3.2a — OnucaHne CUNoBbIX KNemMm

0603HaveHue Knemm DYHKUUM KNnemm
+ B Knemmbl 4ns nogknioyeHUst TOpMO3HOTO pesnctopa
@ Knemma 3asemneHusi
R,S, T BxoaHble KnemMMbl A5 NOAKMIOYEeHUs nuTatoLLen ceTn
U, v,w BbIxogHble KNeMMbl Ha aneKkTpoaBuraTens

O6o3HayeHne CuNoBbIX KNeMMm oAHodasHbiIXx U TpexdasHbIx
cTaHaapTHbIx moaenen LCI Tunopasmepos 1-5

(+) PB (-) E ‘ Ru1 Sne Tis Uri Ve Wi
- L gere |

% MUTAHUE _I JNBUrATENb
Tabnuua 3.26 — OnucaHue CUNoBbIX KNEMM

0O603Ha4YeHue Knemm DYHKUUM KNnemMm
+, PB Knemmbl Ans noakmntoYeHrs TOpMO3HOro peavctopa
+, - Knemmbl 3BeHa NOCTOSIHHOIO TOKa
< E Knemma 3asemneHust
R,S, T BxoaHble kKneMMbl 4151 NOAKNH0YEHUS NUTatoLLen ceTn
U, Vv,w BbixoAHble KNeMMbl Ha 3neKTpoaBuraTenb
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OGo3HauyeHMe CcunoBbIX KneMMm TpexdasHbiX  Moaenen
TUnopasmepa 6

oo W Ten g g sy U Vi Wi E

Tabnuua 3.28 B onucaHne CUNoBbIX KNemMm

0O603Ha4YeHne Knemm DYHKUUM KNemMMm
R/L1, S/L2, T/L3 BxoaHble KneMMbl 455 NOAKNH0YEHUS NUTatoLLEN CETU
+1, +2, - Krnemmbl 3BeHa NOCTOSIHHOTO TOKa
U/T1VIT2 W/T3 BbixoAHble KNeMMbl Ha 3NeKTpoaBuraTenb
CE Knemma 3asemnexus

O6o3HauyeHne CuUNOBLIX KneMMm TpexdasHbIX Moaenewn
TMnopasmepoB 7-12

Ru Sz Tus Urt Ve W

3NEKTPO-
|— MUTAHUE —J T ABUMATEND T

= @@O E

Tabnuua 3.2r — onMcaHne cUNoBbIX KNEMM

0O6o3HaueHHe knemm DYHKUUMN KNEMM
R/L1, S/L2, T/L3 BxogHble KneMMbl 4N NOAKNHOYEHUS NUTaKOLLEN ceTu
+1, +2, - Knemmbl 3BeHa NOCTOSIHHOMO TOKa
U/T1VIT2 W/T3 BbIxogHble Knemmbl Ha anekTpoasurartesnb
E Knemma 3asemneHus

LCI

LCI

MY MoHocTbIo < 22 KBT MMEIOT BCTPOEHHbIN TOPMO3HOW MOAYIb,
No3TOMY Ans 3TUX MoAerei TOPMO3HONM Pe3nCcTop NOAKMoYaeTes K
knemmam (+) n PB. Knemmsbl (+) 2 1 (-) Mogenew moLLHocTbio = 30 kBT
UCMOMb3YKTCA AN MOOKMHOYEHUS BHELLHEro TOPMO3HOro MoAyns.
Knemmbl (+)1 n © — Ansa noaknoYeHns Apoccens NoCTOSIHHOrO ToKa.
Ecnn TopmosHon mogynb wmcnonb3dyetcss B MY co BCTpOEHHbIM
ApoccenemM NOCTOSIHHOIO Toka, TO HE0BXOAMMO NOAKMIOYUTL KIeMMY
«+» TOPMO3HOrO MpepbiBaTeNs K BbIXOAHOW KNemme Apoccens

NOCTOSIHHOTO ToKa. MoaknoyeHne K knemve
(+) 1 noBpeanT TOPMO3HOW MOAYMb.



3.2.4 NMopaknroyeHue pasgenutenbHoro TpaHcgopmaTopa ans
mopenen LCI-GY/PY-6

B komnnektauuio mopenen Ha 690 B Bxogut TpaHcdopmaTop, cxema
NOAKIMIOYEHUSI KOTOPOTO yKa3aHa HuxXe.

N4 LCI-GY/PY-6

400V 690V

TpaHcdopmaTtop
BK-200/014

0 690

400 0

Puc. 3.2.6 — Cxema nookmo4eHus pa3denumernsHo2o mpaHcghopmamopa 0711 Modenel
LCI-GY/PY-6




3.2.5 Mepbl NpeaoCTOPOKHOCTU NPU NOAKITHOYEHUUN BbIXOAHbIX
CUNOBbIX KNneMm

1. KaTeropuyecky 3anpeLleHo noakniodaTte BXOA MUTAIOLWEN CETU K KNeMMaMm
«U», «V» n «Wy.

2. MopgknounTb BbIxoaHble kKnemmbl «U», «V» n «W» K BXOAHbIM KnemmMmam
anektpogsuratens «U», «V» n «W» cooTBeTcTBEHHO. [TpoBepbTe HanpaBneHve
BpalleHuss B COOTBETCTBMM C WHCTPyKUMEN Ha anekTpoasuratens. Ecnun
HanpaBreHne BpalleHWs anekTpoaBwuratens He coBnagaeT C MNpaBWrbHbIM
HanpaBreHneMm, NOMeHsITe MecTamu NPOBOAHWUKY NMioBbIX ABYX KnemMMm u3 «Uy,
«V» n «W», nnbo npu nomoLum napametpa F00.16.

3. 3anpelyaeTcs 3aMblkaTb HAKOPOTKO MM 3a3eMINSATb BbIXOAHYLO Lenb. He
npukacanTecb K BbIXOQHOW LENM W He [JonyckawTe KOHTakTa BbIXOOHOTO
nposoga C Koprmycom npeobpasoBatens 4actoTel. B npotuBHOM cnyvae
BO3MOXHO MOpaXeHne 3NeKTPUYECKMM TOKOM MW 3aMblKaHNe Ha 3eMrio.

4. He ponyckaeTcsi NOAKMIOYEHNE EMKOCTHBIX Harpy30K K BbIXOAHOW Lieny.

5. He ponyckaeTcs ycTaHOBKa 3rEKTPOMarHUTHbBIX MYCKOBbLIX YCTPOWCTB Ha
BbIXOAe npeobpasoBartens yactoTbl. B npoTvBHOM criydae npu pasmbikaHuu-
3aMblkaHUK YCTpoicTBa BO Bpemsi paboTbl npeobpasosartens YactoTel 6yayT
BO3HMKaTb CKayky TOKa, KOTOpble NpuBedyT K BbIXOdy M3 CTPOS CUMOBOrO
Moayns npeobpasoBaTtensi YacToThbl.

6. YcTaHoBKa TennoBoro perne neperpysku. B coctaB npeobpasosatens
4YacTOTbl BXOAUT 3MEKTPOHHAsI CXeMa 3aLUMTbl OT neperpy3ok. JononHutensHoe
TENnoBoe perne neperpyskn Heo6xoaMMO YCTaHOBUTL B CREAYHOLLMUX CryYasx:

. Ecrn npeoGpasoBaTenb HacToTbl UCNONb3yeTCA ONnA ynpaslneHusa
HECKONbKUMU OBUraTenamu;
° Ecnu nogkntoyatoTcsa MHOronontocHble asuratenu. HoMuHanbHbI

TOK TENMOBOro perie neperpy3kn AOMKeH ObiTb TaknuM e, Kak HOMWHANbHbIN
TOK, yKa3aHHbI Ha NacnopTHoun Tabnuuke ABuratensi.

7. Ecnv cymmapHas anvHa nposoga mexay npeobpasoBatenem 4acTtoTbl U
OBUraTeneM CrUWKOM BENuKa, WNU Hecyllasi 4actoTa npeobpasoBaTens
YyacToTbl (4acToTa nepeknoyeHns cunosbix IGBT-TpaH3MCTOPOB) CRAMLLKOM
BbICOKa, FAPMOHUYECKMIN TOK yTeYkn OT Kabenew okasbiBaeT oTpuuaTtenbHoe
BNMsIHNE Ha Npeobpa3oBaTernb YacToThl U Apyrie BHELLHWe ycTporcTBa. Ecnn
ONVHa  CoeauHUTENbHOW NWHUM  Mexay npeobpasoBaTeneM 4actoTbl U
OBUraTeneM CrnuvLIKOM Benuka, HECYLLYK YacToTy npeobpasoBaTens 4acToThbl
HeobxoaumMo  MoHM3WTb. Hecywlas uvactota MoxeT OblTb  3agaHa
dyHKUMOHanbHbIM kogom F00.17.

3.3 NMogkntoyeHne AONOSIHUTENLHOIO 060pPyAO0BaHUA

B 3aBMCMMOCTM OT YCROBWI 3KcnnyaTauum BO3MOXHO MNPUMEHEHWE
JononHuTenbHoro obopyaoBaHus. Ha pucyHke 3.3 npeactaBneHa cxema
MOAKIOYEHNSA AONONHUTENBHOIrO 060PYAOBaAHMS.
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Puc. 3.3 — Cxema nookntoyeHus donormHumenbHo2o o6opydosaHus

Tabnuua 3.3 — OnucaHne AONONHATENBHOMO 060PYA0BaHMSA

Ne YctpoiicTtBO Onucanue cpyHKUMMN MeToauka non6opa
1 ABTOMaTVNeCK:;M MpenHasHayeH s 3aLUMTbI JIMHUIA SNEKTPOCeTH Mo BXoAHOMY Toky
;bmmoanenb , | o Toxoe neperpysku n ot Tokoe kopoTkoro npeobpasosatens
penoxpaHuTens® | 3amblkaHust yacToTs! MoppoBHee —
2 OrnekTpoMarHuT- Annapart AVCTaHUVOHHOTO AeicTBuS,
HbI! KOHTaKTOP npeAHa3HayYeHHbI ANs BKIIOYEHW
. M Mo BxogHOMY ToKy
(KMy M OTKMIOYEHUIN CUNOBBIX ANEKTPUHECKUX
i npeobpasosatens
Liereii Np1 HopMarbHbIX pexumax paboTbl. 4aeTOTL!
MpenoTepalLiaeT NOBTOPHOE BKITIOYEHME B Cryvae
BbIX0/a Npeobpa3oBaTens YacToTbl U3 CTPOSI.
3 CerteBoii gpoccenb | MpegHasHaueH st CHDKEHWst GPOCKOB Toka
Ap peaHa. An P Tabnvubl nogdopa —
BXO/JHOW Liernu 4acToTHOro Npeobpasosarters,
npu koneGaHUsIX HaNPsHKEHUs B CETU, a Taioke Ans Ha ouumansHom
§ ~ | caiTe — g pasdene
CHWXEHMS1 BbIGPOCa rapMOHUYECKNX UCKaXKeHMUI § pasdefie
cemesoli dpoccesib
B CeTb OT NpeoBpa3oBaTess YacToTbl.
4 PaavioyactoTHbI MpenHasHadeH Ans ycTpaHeHus Mo HomMUHansLHoMy
unbTp* PaaMoYacTOTHbIX LLYMOB, BIISHOLLUX Toky npeobpasosarersi
Ha paboTy npeobpasoBaTesnisi YacToTbl. YacToThl
OMC-chunbT| DunbTpbl QMC OrpaHN4MBAIOT HaMpshKeHNe
b P P P P Tabnuuel nonbopa —
1 TOK BbICOKOYACTOTHBIX MOMEX, KOTOpPbIE
BO3HMKAIOT B CETV OT NpeobpasoBaTers HacToThl Ha oduuyansHom
cainte — 8 pasdesie
B HOPMAaribHOM pexume padoTbl
o unbmp SMC
1 B YCIOBUSIX HEUCTIPABHOCTEN.
5 | Opoccernb [poccenb NOCTOsIHHOTO ToKa obecneynBaeT
MOCTOSIHHOTO TOKa 6onee ahbheKTVBHYHO KOPPEKLIMIO KOAbULIMEHTa
MOLLHOCTY 3a CHET CrMaxvBaHust nynbcaLui
TOKa B 3BeHe NOCTOAHHOIO HaNPSXKeHNS, Yem
BXO/JHOW [ApOCCeSTb, OrPaHNHMBAIOLLIMIACS NNLLb
opmoii Toka Ha Bxofe. [Ans noBbILLeHus
0OTKa30yCTONUMBOCT HYaCTOTHO-PEryYNMpyemoro MonGop BLINOAHSTL
np1BoAa B OTBETCTBEHHbIX MPUMEHEHNAX M0 pekoMeHaALSIM
pekomMeH/yeTcs KOMBUHMPOBaHHOE npoussoauTens
1cnosnb3oBaHne 06onx TUNoOB Apocceneil.
BxopgHoii ipoccenb NoaaBnsieT BHeLIHNe
KOHAYKTUBHbIE MOMEXW Y CUMMETPUYHbBIE
niepeHanpshkeHusl, a Ipoccerb NOCTOSHHOTO Toka
[IOMONHNTENBHO CTAaBUIN3NPYET BHYTPEHHIOW
uenb M4, noBbIiLuas obLLyto HaAEXHOCTb CUCTEMBI.
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Topmo3Hoi Ob6ecneunBaeT Noaavy Sr1eKTPO3IHEPrum,
mMoaynb BblpabaTbiBaemoii B npoLiecce TOPMOXeHus! Tabraus nonBopa —
anekTpoaBUraTensi Ha TOpMO3HO .
pesncTop, rapaHTUpys HopMarbHyto paboTy Ha ocuumareHoM canre —
o 8 pasdene TopmMo3HoU
npeobpasoBartersi YacToTbl. TOPMO3HOM MOaYIb
Modysib
Heobxoaum, ecnn TpebyeTcs nponssecTn
6bICTPOE TOPMOXEHWE UHEPLIMOHHON HarpysKu.
TopmosHoi MNpenHasHayeH Ans paccevMBaHus B 3aBucumoctu
peaucTop 3MEeKTPO3AHEPTUN, BbipabaTbiBaeMoii B IpoLiecce | OT TvMa Harpysku
TOPMOXEHWS UMW PE3KOM CHIDKEHUM CKOPOCTU (cMm. Ha odmLmanbHOM
aneKkTpoABWraTensi. caiTe B pasgene
«[Toddepxka u cepgucy ->
«okymeHmauus»
BbixogHon MpeaHasHayeH ons 3awmTel Asuratenen
(MOTOpHBbIN) OT NWUKOB HaNPsKeHUs, BO3HUKAIOLLINX
napoccenb npu pa6oTe npeobpasoBaTenen 4acToTbl.
BenuunHa nynbcaumii HanpshkeHWs 3aBUcuUT
OT HecyLUel YacToTbl NpecbpasoBarenei
YacToThl, ANWHBI 1 TUNa kabensi. beicTpoe
BPEMsi HapacCTaHWsi HanpshXeHNs
xapaKTepu3yeTcs JOMOMHUTENbHBIMM NoTepsiMi | Tabnuuel nogbopa —
MOLLHOCTY 1 HeXenaTeNbHbIM HarpeBoM Ha ochuLMarbHOM caiiTe —
B kabensx u Asuratene, a Takke MoxeT 8 pazdesie MOMOPHbIL
NPUBECTU K NPOBOIO NN YCKOPEHHOMY dpoccesnb
cTapeHuto n3onauuu. CHKaeT CkopocTb
HapacTaHusi TOKOB KOPOTKOTO 3aMblkaHusl,
Tem camblM obecneunBasi HeoGXoAMMOoe Bpems
Ansi cpabaTbiBaHus 3aLLuuThl NpeobpasoBaTens
YacToTbl. Micnonb3yeTcs npu yaaneHHocTv
anekTpoaBuraTens ot npeobpasoBarens
YacTtoTbl 6onee yem Ha 50 m.
DunbTp MpepHasHaveH AN 3awuThl ABUraTens ot
du/dt* BIUSIHUSA UMMYTNbCHBIX NepeHanpsibxeHuni LM,
KOTOpbIE MOTYT BbI3blBaTh NPOGON U3onALWK,
[IOMONHNTENbHbIN HAarpeB ABUraTens, siBneHne
OTPaXXEHHO BOITHbI, PE30HAHCHOTO HAMOXeHUs MoABop BLIMOAHSTS
BOJIH, NOTEPU NOBEPXHOCTHOIO adpdpekTa.
no pekoMeHAaLmsiM
KoMmneHcupyloT eMKOCTHbIE TOKM ATMHHBIX
- - npousBoamnTens
kabeneii ABUraTenei, CHUXaeT BUXpEBbIe TOKN
B CepAeyHnKe poTopa 1 cTatopa ABuratens,
nomMexu1 HaBoAWMbIE Ha PAZIOM PaCTONOXEHHbIe
cnaboTouHble kabenu ynpasneHus
1 annaparypy.
BbixoaHoit BbIX0HOM CUHYCHBIN UNbLTP NpeaHasHaveH
CUHYCHBIV [Nt CINaXUBaHWSi UMMYNbCHOTO HaNpPsHKeHNs TaBruue! noaopa —
uneTp Ha BbIXOJ€ YacTOTHOro npeobpasoBaTens .
nyTem npeo6pasosanus LIMM-curHana Ha od);uwaanongcalﬂTe -
B CUHycoMaarnsHoe HanpsbkeHne § pasdene 6biXooHoU
CUHYC-Qounbmp
C MUHVMAITbHLIMW FapMOHUYECKUMM
VICKXKEHUSIMU.

*MNpwn ycTaHOBKe AaHHOrO OGODyHOBaHVIH crneanyeT pykoBoACTBOBATbLCA pekoMeHaaumamm
npou3BoAMTENS No MeToauke noadopa.
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Bo spemsi pabombi ripeobpa3osamerib 2eHepupyem 8bICOKUU
= | mok ymeuyku Ha 3emmo. Heobxo0umo ycmaHos8uUmb ycmpolcmeo
= | 3awumHozo omkmoyeHus (Y30) 0ns omcrnexusaHus npesbieHuUs]

moka ymeyKku Ha 3eMITio, KOmopoe MOXem 803HUKHYMb 80 8peMs
pabomai I14.

B knumamuyvecKkux 30Hax, MOOBepPXeHHbIM ydapam MOJHUU,
rosb308amernto HeObX0OUMO ycmaHOo8UMb ycmpolcmeo 3awjumal
om umnynbcHoz2o nepeHanpsixkeHus (Y3WUIT) neped 1Y, 4mobsbi
ygenu4umsb CPoK Cryx6bi npeobpazogamerns.

3.4 NopakntoyeHne KNemm ynpasneHus

Ona mopenen LCI n LCI(S) npegycMOTpeHO pasnuyHOe KONMYecTBO U
YHKUMOHanN ynpaensaowmx knemm. NMogpobHee pacrnonoxeHue KnemMm Ha
KONOAKE U UX ONucaHne yKasaHbl HUXe.

PacnonoxeHve knemm Ha konogke nnatbl ynpasnexusi cepum LCI:
RA RB RC ov AlL Al2 A3 ACM AO1 AO2 ACM | SG+ SG-
TA B TC S1 S2 DCM S3 S4 S5 S6 DCM|  MO1 P24
PacnonoxeHuve knemm Ha konogke nNnatbl yripaBreHns
cepun LCI (S) n LCI-GY/PY-1:

S1'| S2 | S3 | S4| S5| P24 | DCM | 10V | AlL | A2 | AO1 | ACM | SG+ | SG- | RA| RB | RC

Tabnuua 3.4 — OnucaHne knemm ynpasneHus

Lindposele BxogHble S1 Lincpposon 1. BxogHoe conpoTusnexue: 2.4 kOm
curHanbl Bxog 1 2. lnanasoH HanpspkeHs Ha BXoae:
9B~30B
S2 Lindpposon
BXxopA 2
S3 Lincpposon
Bxoa 3
S4 Lincpposon
BxoA 4
S5 Lincpposon
Bxoa 5
S6/ Knemma Momumo cpyHkumn S1 ~ S5,
HDI BbICOKOHACTOTHOrO | MOXET WCMONb30BaTLCS Kak
nMnynbCHOro BbICOKOCKOPOCTHOWM MMMYTbCHbIV BXOA.
BxoAa MakcuManbHast 4acToTa Ha Bxoge:

100 kl'y,
AKTUBEH TONBKO NPU NOAKMOYEHUN
nnatbl pacwmpenus LCI-HDI



WcToYHMK NnuTaHus +10B | BHewHwui WcnonbayeTca ans noakmnoveHus
- VCTOYHUK BHELLUHWX YCTPOWCTB (MOTEHLMOMETPOB
ACM | nutanusa +10B nT.a.).
MakcumanbHbIi Tok Harpysku: 20 A
Tpebyemoe BHeLLHee COnpoTvBneHne
oT 1 kOm o 10 kOm
P24B | BHeluHwiA ObecneunsaeT nuTaHve +24 B.
DCM | nCTOYHMK Wcnonb3ayeTca Ans nogkmnoveHus
nuTanusa + 24 B BHELLHUX YCTPOWCTB (OaTYMKOB U T.A.).
MakcnumanbHbIn Tok Harpysku: 200 MA
AHanoroBbli BxogHou | All- | Knemma 1.0B ~ 10 B/0 MA~20 MA,
curHan ACM | aHanorosoro 2. ConpoTusnerue: 22 kKOm (ecnu Bxofa,
Bxoja 1 no HanpsbxeHuio), 500 Om
Al2- | Knemma 1. 0B ~ 10 B/0 MA~20 MA,
ACM | aHanorosoro 2. ConpotusneHue: 22 kKOm (ecnu Bxofa,
Bxoaa 2 no HanpsixeHuo), 500 Om
AI3- | Knemma 1.-10B~k+10B,
ACM | aHanoroBoro 2. Conpotuenexue: 22 kOm
Bxoga 3
AHanorosbIi AO1 Knemma [vana3oH BbIXOAHOMO HaMpshKeHUs:
BbIXOAHOW CUrHan - aHanorosoro 0B~10B
ACM | Bbixoga 1l [nanasoH BbIXO4HOro ToKa:
0 MA ~ 20 MA
AO2 | Knemma [Inana3oH BbIXOAHOIO HaNPSXeHUs:
- aHarnorosoro 0B~10B
ACM | Bbixoga 2 [nanasoH BbIXO4HOro ToKa:
0 MA ~ 20 MA
PeneiHbi BbIxoa TA- Pene 1 PeneliHbIf BbIxoa 1, 3aBoackas
TB- HacTpoiika «Pabota»
TC MocTosHHbIN Tok: 30 B, 2 A
RA- Pene 2 PeneliHbIf BbIX0A 2, 3aBOACKas
RB- HacTpoiika « Oumbka»
RC MocTosHHbIN Tok: 30 B, 2 A
KoMMyHMKaLMOHHbI SG+ Knemmbl SG+ NonoXuTenbHbI BXOA,
curHan SG- noaKntoyeHns SG- oTpuLaTenbHbI BXOA
nHTepdeica RS-
485 ansi paboThbl
o NpoToKoIy
Modbus RTU
M01-DCM MHorodyHKL1OHaNbHbIN BbIXOA, OTKPLITbIV KONEKTop
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ny
Rarsaia A0t (O Wnauxatop
e aHanorosoro
Myck Uvndp. exoa 1 98 ACM curHana
Pesepc Uwdbp. Bxon 2 RA ®
°
- GynKuun - Uncbp. sxon 3 PeneitHbiit “ RC Wrgukatop
- (yHKUMA - Uwcbp. Bx0a 4 8bixon RB curHana
4 o
- DYHKUMS - Uwcbp. xoa 5
serd 1 1
RS-485 Ve
3aparunk O A" Avanoroswin ModbusRTU g6 X /\\\(}/:
curHana Toka exoa 1 \
ACM
PEQ—}
—Li—L—g1ov
BHewHwit D L L ap  Awanoroswit
NOTeHYWOMETP | I 8xoa 2 v v v
L 3AcM i 5 i
l s PE \’ Al E A2 & AO1
| 1 I
P24

Puc. 3.4a — Cxema nodkmo4eHus ynpasnsiowux knemm cepuu LCI(s) u LCI-GY/PY-1

ny
’7' De Ananorossii A0 HO*I r"“”"fg:gm
Myex i 3 $1 Undp.exont SR T . ACM curnana
Pesepc T 7 S2  Uudp. exon 2 O
AO2 1 Wnankatop
- AHanorosbiit
- ywkums - +—— ——aS3  Ludp. exon 3 aHanorosoro
‘ 2 sexon 2 ACM 4‘ curvana
- PYHKUMS - T < S4  Uwndp. exon 4
- chymkumA - -~ S5  Uudp.exoa s RA @
- i \ RC
- yHkumA - —— ——&S6  Lup. exon 6 P:’;‘g’:‘; A E:Auuarop
3aparumk (O L AHanorosbiit
curkana Toka L ACm BXOR 1
Peneiiubiit \.TC WngukaTop
10V Boixog T ™ curwana
Brewnuit Al Avanorosuit b
noTeHyuomeTp Bxoa 2
y ACM MO1
Undbp. Beixon
PE coTkpbiTeiM  [W 3
KonnexTopom |
DCM
3aparumk @ A Avanorossit
curHana Toka | 8x0a 3
ACM Rs4gs SG*
Modbus RTU g
P24
PE
A \ v \J ON PNP
3 s C 3 a [E
;] Al ] Al2 J AO1 @ AO2 j‘ 485 J
| I I | OFF NPN
cnot ans nnat pacwmpenus N4 LCI

Puc. 3.46 — Cxema rnodkrmoqeHus yrnpasnsouux knemm cepuu LCI
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3.5 NMpoknaaka kabenen

3.5.1 O6wue npaBuna

Bbibop ceyeHus kabenen M HAKOHEYHUKOB MNPOMU3BOAUTCS COrfacHo
HOMMWHanbHbIM TOKaMm (cMm. enagy 2.3 ModesibHbIt psd U HOMUHalbHbIE
napamMempsl) U pasmepam KneMMHbIX CoOeauHeHU npeobpa3oBaTens 4YacToThbl.
MOMEHT 3aTsKKM CUINOBBIX W YMNPaBMSOWMUX KIEMM MOXHO MOCMOTPETb
B Tabnuue 3.5.

Tabnuua 3.5 - MOMEHT 3aTsKKU CUNOBBIX W YNPaBASIOLLMX KNEMM.

MomeHT MomeHT
3aTAKKN 3aTAKKN
Mopene (ynpaBnsiowme (cunosbie

knemmsbl), H*Mm | knemmbli), H*m

LCI-G0.4-1, LCI-G0.55-1, LCI-GO0.4-2B,
LCI-G0.4-2B (S), LCI-G0.4-3, 0,5 0,7
LCI-G0.4/P0.75-4B

LCI-G0.75-1, LCI-G0.75-2B,
LCI-G0.75-2B (S), LCI-G0.75-3,
LCIGO.75-4B, LCI-G0.75-4B (S),
LCI-G0.75/P1.5-4B

LCI-G1.5-1, LCI-G1.5-2B, LCI-G1.5-2B (S),
LCI-G1.5-3, LCI-G1.5-4B, 0,5 0,7
LCI-G1.5-4B (S), LCI-G1.5/P2.2-4B

LCI-G2.2-1, LCI-G2.2-2B, LCI-G2.2-2B (S),
LCI-G2.2-3,LCI-G2.2-4B, 0,5 0,7
LCI-G2.2-4B (S), LCI-G2.2/P4.0-4B

LCI-G4.0-2B, LCI-G4.0-3, LCI-G4.0-4B,
LCI-G4.0-4B (S), LCI-G4.0/P5.5-4B

LCI-G2.2-1, LCI-G2.2-2B, LCI-G2.2-2B (S),
LCI-G2.2-3,LCI-G2.2-4B, 0,5 0,7
LCI-G2.2-4B (S), LCI-G2.2/P4.0-4B

LCI-G4.0-2B, LCI-G4.0-3, LCI-G4.0-4B,

05 0,7

05 0,7

LCI-G4.0-4B (S), LCI-G4.0/P5.5-4B 05 0.7
LCI-G5.5-3, LCI-G5.5/P7.5-4B 05 1,2
LCI-G7.5/P11-4B 05 1,2
LCI-G11/P15-4B 05 1,2
LCI-G15/P18.5-48 05 25
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LCI-G18.5/P22-4B, LCI-G18.5-6 0,5 2,5
LCI-G22/P30-4B, LCI-G22-6 0,5 2,5
LCI-G30/P37-4, LCI-G30-6 0,5 10,5
LCI-G37/P45-4, LCI-G37-6 0,5 10,5
LCI-G45/P55-4, LCI-G45-6 0,5 10,5
LCI-G55/P75-4, LCI-G55-6 0,5 10,5
LCI-G75/P90-4, LCI-G75-6 0,5 10,5
LCI-G90/P110-4, LCI-G90-6 0,5 20
LCI-G110/P132-4, LCI-G110-6 0,5 20
LCI-G132/P160-4, LCI-G132-6 0,5 35
LCI-G160/P185-4, LCI-G160-6 0,5 35
LCI-G185/P200-4 0,5 35
LCI-G200/P220-4, LCI-G200-6 0,5 35
LCI-G220/P250-4, LCI-G220-6 0,5 35
LCI-G250/P280-4, LCI-G250-6 0,5 35
LCI-G280/P315-4, LCI-G280-6 0,5 35
LCI-G315/P350-4, LCI-G315-6 0,5 35
LCI-G350/P400-4, LCI-G350-6 0,5 35
LCI-G400/P450-4, LCI-G400-6 0,5 35
LCI-G450/P500-4 0,5 35
LCI-G500/P560-4, LCI-G500-6 0,5 35
LCI-G630-6 0,5 35
LCI-G700-6 0,5 35
LCI-G800-6 05 35
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LCI-G900-6 0,5 35

LCI-G1250-6 05 35
LCI-G1400-6 0,5 35
LCI-G1400-6 05 35

Mop6op cunoBbix kabenern BbINOMHATL NPU COBNOAEHNN YCIOBUN MECTHBIX
HOpPMaTMBOB MO  TexHuKke 6e30nacHOCTW,  HamnpPsHXKEHWIO  MUTaHUA |
HOMUHanbHoMy Toky MY ¢ yyeTom TpeboBaHnuii no akcnnyatauuu. Bcs
npoeofka AOMMKHa COOTBETCTBOBATb MECTHbIM 3aKOHaM W HOPMAaTWBHbBIM
[OKYMEHTaM B OTHOLLEHUW CeveHuns Kabens 1 ycroBuin OKpyxatoLlen cpeapl.

Tabnuua 3.6 — 3aBUCUMOCTb ANMHBI KaGensi OT HecyLL el YacToTbl

AnuHa npoBoaa mexpay N4 <50 m <100m | >100m
W aneKkTpoABUraTenem

Hecywasn yactoTa (napameTp F00.17) <15«kMy | <10kMy | <5«kuy

OnacHOCTb Toka yTeuyku

Mpu MCNONb30BaHUM HECKONMbKUX ABUraTenen Heobxoanmo
yCTaHaBnuBaTb AOMNONHUTENbHOE 3awuTHoe obopyaoBaHue mMexay
npeobpa3oBaTtenem YacTtoThl ¥ ABUraTenem, HanpuMmep, yCTponcTea
3aLUUTBI OT KOPOTKOrO 3aMbIKAHWS UK TEMIOBYIO 3aLUUTY ABUraTens.
Ona 3awmuTbl OT KOPOTKOTO 3aMblkaHWs W Meperpysku Mo TOKy
peKkoMeHAyeTCs UCMonb30BaTb BXOAHblE NpegoxpaHutenu. Ecnn
npousBoauTENb He NpedycMaTpyBaeT UX YCTaHOBKY, NMPeaoXpaHUTEnn
[OMKHbI ObITb YCTAaHOBMNEHbI CNELMANIMCTOM BO BPEMS MOHTaXa.

OnacHocTb nopaxeHumsi TOKOM

Mpeo6pa3zoBaTtenb YacToTbl MOXET MPUBECTU K BO3HUKHOBEHWIO
MOCTOSIHHOrO TOKA B 3alUWTHOM 3a3eMIISIOWEM MPOBOAHMKE.
HecobntogeHve cnepyowmx pekoMeHaaumin MOXeT NPYBECTU K TOMY,
YTO YCTPOMCTBO 3aLLMTHOIO OTKIIOYEHUs! He 0GecneymnT Heobxoarmyto
3awmTy. Tam, rae ans 3awmuTbl OT NOPaXEHNUS ANEKTPUYECKMM TOKOM
NPUMEHSIETCH YCTPOWCTBO 3alUMUTHOrO OTKMIOYEHUs, AONyckaeTcst
yCTaHaBnuMBaTb Ha CTOPOHY nuTaHusi Tonbko Y30 Tuna B.



OnacHocTb TokKa yTe4yKu

MpeobpasoBaTenb 4acToTbl reHepupyeT TOK yTeuku. Yem
BbllLEe Hecyllas yactoTta, TeM Gonblie ToK yTeyku. Tok yTeukm MY
cocTtaensiet 6onee 3,5 MA 1 chakTuyeckoe 3HavyeHue onpeaensieTcs
ycroBusiMu akcnnyatauun. Ons obecnevenns 6esonacHoctn MY
1 anekTpoaBuraternb OOMkHbl BbiTb 3a3emneHbl. ConpoTuBneHve
3a3eMreHns JormkHo bbb MeHee 4 OM. He ponyckaeTcs nogknioyaTth
3a3eMNSIOLLMIA NPOBOZ K CBApOYHOMY annapaty v Opyromy CUIIoBOMY
obopyaoBaHuio. HenpaBunbHO  BBLIMOMHEHHOE  3a3eMIieHVe
npeobpasoBaTterns 4acToTbl MOXET NPMBECTU K NETanbHOMY UCXoay
1Ny cepbesHbiM TpaBMaM. [NpaBunbHoe 3a3emMreHne o6opyaoBaHus
OOMKHO OblTb YCTPOEHO CepTUULMPOBAHHBLIM CrELManMcToM-
ANEKTPOMOHTAKHMUKOM.

AnekTpobe3onacHOCTb

* [NpeobpasoBarernb YacToTbl HEOOXOAMMO 3a3eMIATb B COOTBETCTBUM
C OENCTBYIOLMMM CTaHA4apTaMu U HopMaTUBamu.

« [1Nsi NpOBOAKM BXOAHOTO NUTaHUS, ABUraTens U ynpaensitoLyx NUHUIA
pekoMeHayeTCsi UCMoNb30BaTh OTAeSbHbIE 3a3emnstolue kabenu.
« 3anpewaetcs 00beanHSATD 3a3emMrneHvne HECKOIbKMX
npeobpa3oBarenei 4acToThI nytem nocnefoBaTenbHOro
NOAKITHOYEHUS.

. 3a3emnmow,me npoBoda A0 KHbI ObITb MakcMMarbHO KOPOTKUMMW.

. CJ'Ie,CI,yVITe WHCTPYKUMAM npoussoguTena nOsuratena no ero
NMOAKITIOYEHNIO.

MHAyLl,I/I poBaHHOE HanpsiXeHue

NHayumpoBaHHoe HanpshkeHue OT BbIXOAHbLIX kabernen asuratenei,
pPacnonoXeHHbIX PAAOM APYr C APYroM, MOXeT HakonuTb 3apafg
Ha KoHAeHcaTopax OGOpYAOBaHWS OaXe Mpu OTKIYEHHOM W
n3onupoBaHHoM oGopyadoBaHun. Hecobniogenue TpeboBaHuii Mo
pasgenbHoW MpoKnagke BbIXOAHbLIX Kabenewn aBuratenst MoOXeT
NPUBECTM K CMepTeslbHbIM WUCXO4am WM TSHKEMbIM  TpaBMaM.
PekomeHayeTcs npoknagplBaTb BbIXOAHble kabenu aBuratens
OTAENbHO UMM UCMOMNb30BaTh 9KPaHMPOBaHHbIE kKabenu.



Mpn ncnonb3oBaHun Gornee 4yem AByx MY He gonyckaeTcs obpa3oBaHve
neTenb C 3a3eMIISAOLLMM NPOBOAOM:

MpasunbHO HenpasunbHo He pexomernayeTtcsa

Puc. 3.5 — CxemamuyHoe u3obpaxeHue obpa3oeaHusi nemiu ¢ 3a3eMssrouumM rnposodom

Ha pwucyHke 3.6 npegcTaBneHbl pasfnuyHble CUCTEMbl 3a3eMieHUs.
PexomeHagyemasi cuctema 3aszemnenusa TT unum IT.

— VYV,

L1 AL N | L1
WaTalal 2 AR L2 L2
L~V L3 V'V L3 L3

] PEN N

e [ -
L Harpy3ka | = Harpyaka | L | Harpyaka |

Cxema TN-C-S

Cxema TN-C Cxema TN-S

— L1 L1
2 2
L3 L3
N N

] PE [ PE
J; |Harpy3|<a J—- |Harpy3|<a| :LT

CxemaTT Cxema IT

Puc. 3.6 —Tunbl cucmem 3a3eMrIeHuUs.

B Tabnuue 3.7 ykazaHO MVHMMAsibHOE CEYeHWE 3aLUMTHOrO MPOBOAHMKA
B 3aBMCMMOCTM OT pasmepa asHblX MPOBOAHWKOB B COOTBETCTBUU
co ctaHgaptom TOCT P M3K 61800-5-2-2015, korga dasHbii 1 3alUTHBIN
NPOBOAHUKA BbINOSHEHbI M3 OAWHAKOBOro Metanna. B npoTtuBHoM crniyvae
CeyeHve 3alUMTHOro MpoBOAHMKA [JOMKHO obecneumBaTb Takyl e
NpPOBOAMMOCTb, YTO U 'y BbIbpaHHoro no tabnuue 3.7.



Tabnuua 3.7 — MyHUManbHoe ceveHne 3amnTHOro NPOBOAHMKA

CeueHue a3HbIX NPOBOAHUKOB S MuHUManbHOe ceveHUe COOTBETCTBYIOLIEro
(Mm?) 3awmTHOro npoBoAHuka S, (Mm?)
S<16 S
16<S<35 16
35<S Si2

CYMMETPUYHBIA  9KPaHUPOBaHHbLIN  Kabenb obecneynBaeT MeHbLUUIA
YPOBEHb 3NEKTPOMarHUTHOTO U3Ny4eHWsl BCel NPUBOAHON CUCTEMbI, MEHbLLYIO
Harpysky Ha U30oMsuUWI0 3NeKTPoABUraTensl, MeHbLUNE NMOALUMHUKOBbLIE TOKU U
MEHbLUWIN M3HOC MOALUMMHUKOB. 3alUMTHbIA NPOBOAHMK BCerga OOIMKEH MMETb
[OCTaTO4HY NPOBOAMMOCTb.

CeueHve kabensi JOMKHO ObITb paccYMTaHO, WUCXOAS W3 CreayroLmx
YCIOBUWI: yKNajgka B rIoToK He Gornee 6 kabenen B paa, TemnepaTypa Bosgyxa
30 °C, usonsuwmsa MNMBX, TemnepaTtypa nosepxHoctu 70 °C. MNapameTpbl kabenei
Ona  Opyrx ycrnoBWA [OMKHbI COOTBETCTBOBaTb TPEOOBaHMSIM MECTHbIX
HOpPMaTMBOB MO TexHuke 6e30MacHOCTW,  HaMnpsPKEHWI0  MUTaHWUA 1
HOMUWHanbLHOMY TOKY NpMBOAA C y4eToM TpeboBaHwWi No akcnnyaTauuu.

Heobxoavmo npuaepxmBaTbCsa CriedytoLmx Npasur:

» Kabenb anektpogBwuraTensi criedyet MNpoknafbiBaTb Ha pacCTOSIHUM OT
ocTarnbHbIX kabenen.

» KaGenu anektpoasuraternei HECKONbKUX NPUBOAOB MOXHO yKNaabiBaTb
napannensHo 1 pagoM ApYr C APYroMm.

» Kabenb anekTpoasuratens, kabernb nuTaHus v kabenu ynpaeneHus
MPoKnaAbIBaTh B pasHbiX KaGesbHbIX SIOTKax.

* B UensiXx CHWXeHWUsl YPOBHSI 3MEKTPOMArHWTHbLIX MOMEX, Bbl3BaHHbIX
UMMYMbCHLIM XapakTepOM BbIXOAHOTO HampshkeHusl NpvBogda, He cregyeT
npoknagbiBaTb kabenb ABWratensl napannensHo ApyruM  kabensim  Ha
MPOTSHKEHHBIX y4acTKax.

MepeceyeHne kabenen ynpaBrneHUss W CUNOBbLIX kabenew creayet
BbIMOMHATbL 104 YrioM, Kak MoxHo 6onee 6nuskum k 90 °C. He gonyckaetcs
npoknagka NocTopoHHUX kabenewn yepes npueod. KabenbHble NOTKN LOMKHbI
MMETb XOPOLLYIO 3NEKTPUYECKY0 CBA3b APYr C APYroM U C NPOBOAHUKaAMMU
3asemneHus. [Ons  ynyyweHus  BblpaBHMBAHWS  MOTeHUMana  MOXHO
MCNOMb30BaTb CUCTEMbI antOMUHNEBLIX KabenbHbIX NOTKOB.



KaGenb anektponsurarens

He meHee 300 Mm

“ : - KaGene nutanus
KaGenb ynpasnexus 90 Fl ‘ KaGenb anektpoasurarens
: [}
He meHee 200 mm ‘ He MeHBe 500 Mm

A
Kabenb ynpaenexus

Puc. 3.7 — Mpagpuveckoe npedcmaesneHue paccmosiHull Mexoy kabensmu

BxopnHoit kabenb nutanus

3.5.2 Bbi6op kabenen ynpaBneHus. AkpaHupoBaHue

Bce «kabenun ynpaBneHusi [OOmMkHbl ObiTb  3KpaHMpOBaHHbIMW. [Ons
aHarnoroBbiX CWrHanoB criegyeT WCMonb3oBaTh kabenb Tuna «BuTas napay
C OBOWHbIM 3KkpaHoM (cM. puc. 3.8a). Kaxabiin curHan formkeH ObiTb NOAKI0YEH
C NMOMOLLBIO OTAENbHOWM 3KpaHWpOBaHHOW Mnapbl. He cnegyeT ucnonb3oBatb
OAVH OGLLMIA MPOBOA AN pa3HbIX aHANOroBbIX CUrHAsIOB.

Puc. 3.8a Puc. 3.86

Ansi HU3KOBOMBTHBIX LIMGPOBLIX CUrHANOB Fy4lle BCEro noaxoaut kabenb
C OBOMHBLIM 3KPAHOM, OHAKO MOXHO MCMonb3oBaTb W kabenb Tvna «BuTas
napa» C 0gHUM 3kpaHoM (puc. 3.86).

3.5.3 NoakntoyeHue Ha WKNHY RS485

Tpe6oBaHUA K NOAKITHOYEHUIO

* Vcnonb3yiTe akpaHNpoBaHHbI kaberb, cogepxallunii ABe BUTbIE Napbl.

» CoeagunHuTe cooTBeTCTBYIOWME noTeHumans! (0B).

* MakcumanbHasa gnvHa nuHum — 500 MeTpoB.

» MakcumanbHas anvHa oteeTBrieHs — 20 MeTpoB.

» Mpoknagka kabenew: npoknagbiBanTe ceTeBOM kabenb OTAENbHO OT
cunoBbIx kabernen (no kpavHen mepe, Ha pacctosHun 30 cM); ecnv HeobxoaMMo,
BbINOSHSAWTE NepeceyeHns noa NpsiMbiMU yriamu; NOAKIoYanTe akpaH kabens
K KNeMMe 3a3eMeHusi Kaxaoro nogknoyaemoro npubopa.

* [Nogknounte TEPMUHATOPDI NIMHWUM K KXA0MY U3 ABYX KOHLOB MIUHUN.



3.5.4 NogkntoyeHne NPOBOAOB K aHaNnoroBoMy Bxony

Mpy mManon BenuuMHe HanpsHPKEHUs aHaNoroBOro CUrHana Ha Hero moryT
noBNuATL BHeLHWe nomexu. B obliem cnyyae HeobxoanMo Mcrnonb3oBaTb
3KpaHMpOBaHHbIV kabenb ¢ ANMHON, He npeBbiwatoLlen 20 M, Kak Nokas3aHo Ha
pucyHke 3.9.

TpaHcdopmaTop ny
BK-200/014

690

g—'::l I ~B90V

0
0 .
;|< ~400V
400 Y

Puc. 3.9 — Cxema rnodkno4eHusi npoesodos K aHano208oMy 8xo0y (obwuli cry4at)

U

<

B cnyyasx, korga aHanoroBbIii cUrHarn noAaBepraeTcst BO3AENCTBUIO CUMBbHBIX
nomex, HeobxoaMMO YCTaHOBUTb (OUMbTPYIOLLMIA KOHAEHCATOp, PacrnonoXus
ero psgoM C MCTOYHMKOM aHarioroBOro curHama, unv npopetb Kabenb
B dheppuTOBOE KOSbLIO, Kak nokadaHo Ha pucyHke 3.10. Tpebyetcsa coenatb  2-
3 BuTKa kabens Ha deppuTOBOM KOnbLie. HamMoTka AomkHa Npov3BOANTLCS B
O[HOM HanpasneHuu.

deppuTosoe n4
KOMbLO
o

BHewHun | —___ A1

UCTOYHUK 1 22HO
aHanorosoro ] 50B

curHana il

b \/ ACM

Puc. 3.10 — Cxema NoOKMoYeHUsI Ipo8o008 K aHar02080My 8x00y
(npu 8030elicmeuu CuribHbIX MOMEeX)



3.5.5 NogkntoyeHne Harpy3ku K penenHomMy Bbixony

PeneiiHble Bbixogbl TA-TB-TC n RA-RB-RC npeacraensior coboi Bbixog
TMNa «CYXON KOHTaKT», T.e. K HUM TpebyeTcs MoABEeCTU NUTaHWe CornacHo
pucyHky 3.11 (MoaknioveHve Harpy3ku, nuTalowencs OT NepemMEHHOro
HanpsikeHus) unn 3.12 (NoaKmnYeHne Harpysku, NUTaLLERcs OT NOCTOSHHOIO
HanpspKeHust).

ny
wa | s250BAC

L
Lt
)
B
3N

Harpyska
(£3 A, 250B AC)

~
V

Puc. 3.11 — Cxema noOK/IH0YeHUsT Hagpy3KU nepemMeHHO20 moka K peneliHoMy 8bIxo0y
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Harpyska
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Puc. 3.12 — Cxema rnoOkrroyeHUs1 Hagpy3Ku MOCMOSIHHO20 MoKa K peneliHoMYy 8bIXo0y

MogkntoyeHwme k peneriHomy Bbixogy RA-RB-RC nponssoguTcs aHanorm4Ho.



3.5.6 NMopgknioveHme K LM POBbLIM BXOAHbLIM KrneMmam

MogknioyeHe UMMPOBBIX BXOAHBIX KNEMM B 4YeTblpeX pasfuyHbIX
BapuaHTax (Tonbko ans mogenew cepun LCI):

BapwuaHT nogkntodeHns 1 (Mo yMOMYaHuio): BHELLHWUI UCTOYHUK NUTaHNS He
ncnonbayeTcs, umdposble BxoAdbl B pexxnme NPN.

BapuaHT nogkniodeHus 2: MCMonb3yeTCs BHELIHWA WCTOYHMK MUTaHus,
undposble Bxoabl B pexume NPN.

BapuaHT noakntoverus 3: BHELUHUN UCTOYHUK MUTaHWSA HE UCMOoMb3yeTcs,
undposble Bxoabl B pexume PNP.

BapuaHT nogkniodeHus 4: MCNonb3yeTCs BHELIHWA WCTOYHMK MUTaHus,
umdposble Bxoabl B pexxume PNP.

ny

9-30BDC | DCM
———H—¢ P24

SR W -9

Bapuanm 1 BapuaHm 2
ny ny
DCM 9-30B DC P24
L P24 r —4 DCM
- 4 NPN i) NPN
t—" ———0 81 t—" ——+—9 S1
| S D ¥V ] e X7 ]
s 3 O 3 O
I = PNP - PNP
S4 S4
9 S5 9 S5
S6/HDI S6/HDI

Bapuanm 3 BapuaHm 4



aBa 4. MoaroToBka k pa6oTte

4.1 Mepbl NpegoCcTOPOXHOCTN U NPOBepKa nepea NPooHbLIM
3anycKom

He npubnuxanteco K npeobpasoBaTento  4acToThl,
ANeKTPOABUraTENtd U WUCMOMHUTENBHOMY MeXaHu3Mmy B criyvae
UCMOMb30BaHMS aBTOMATUMYECKOro Mnepesarycka, T.K. BHEe3amHbI
nepesanyck MOXeT NPMBECTU K TpaBMaMm rnepcoHana.

[ns onepaTWBHOrO OTKMOYEHUs npeobpa3oBaTenst 4acToThbl,
TpebyeTcs yCTaHOBUTL OTAENbHYHO KHOMKY aBapuiiHOro octaHoea. B
NPOTMBHOM CIlyyae BO3MOXHO MoMy4yeHve TpaBMm.

He npukacantech K paguatopy unv TOpMO3HOMY Pe3ncTopy, T.K.
OHM HarpeBalTCs OO0 BbICOKMX TemnepaTyp. B npoTtvBHOM cnyyae
BO3MOXEH OXOT.

[MocKkonbKy HK3KYH CKOpPOCTb BpaLLEHWs1 3reKTpoaBuraTens
MOXHO MW3MEHWTb Ha BbICOKYID, TO nepes Havanom paboTbl
06s13aTenbHO ybeanTecb B TOM, YTO AuanasoH BO3MOXHbIX 4acToT
anekTpoABuMraTens n MexaHu4eckoro obopyaoBaHus COOTBETCTBYET
BbICTABMEHHOMY Auana3oHy B npeobpas3oBaTtene 4actoTel. B
NPOTMBHOM Cllyyae BO3MOXHO MNOrnyvyeHue TpaBM W NOBpexaeHue
obopyaoBaHusl.

3anpelyaetcs CHUMaTb UMM MOAKMOYATb BbLIHOCHYK NaHernb
yrpaBneHnsi Mpu BKIOYEHHOM MUTaHWM Ha npeobpa3soBaTtene
yactotbl. B npoTuBHOM cny4yae  BO3MOXHO  MOpaxeHwe
ANEKTPUYECKMM TOKOM.

4.2 MNpo6HbIN 3anyck

1) BbINONHWUTL Mepbl NPeOOCTOPOXHOCTU WM NPOBEpKy nepen MnpoOHbIM
3anyckom. [lepBoe BknoueHne npeobpasoBaTtens He06XxoaNMMO NPOU3BOAUTL
npu OTKIIOYEHHOM 3rneKTpoasuraterne (OTCOoeAMHEHHbIX BbIXOAHbBIX CUMOBbIX
Kabensx).

2) MNocne nogaun nNUTaHWA U BKMOYEHUsI Npeobpa3oBaTtens HeobxoanMo
ybeanTbcsa B TOM, 4YTO npeobpasoBaTtenb HaxoaMTCs B pexume “octaHoB” (Ha
avcnnee MuraeT uHavkauusi, He roput ceetoguog «Pabotax). B cnyyae, ecnu Ha
aucnnee otobpaxaeTcs cooblyeHne Tuna «Er- rXX», HeobxoamMmo obpaTuTbes
K enase 8 «CoobujeHuss 0 cocmosiHUU rnpeobpasosamerisd Yacmomsbly.

1) Mepepn ocyliecTBNeHneM HacTpoek npeobpasoBaTtens Mof KOHKPeTHoe
NpUMeHeHne HeobxoAMMO BbLIMOMHUTL COPOC BCEX HACTPOEK Ha 3aBoAcKue
yCTaHOBKM (B 3HaYeHune pyHKUMOoHanbHoro koga F00.28 HyxHO BbiCTaBuTb 1).

2) BbINONHWTBL HACTPOKMKY NapameTpOB 3feKTpoaBuraTens:

- F02.01 — HoMMHanbHasa MOLLHOCTb anekTpoasuratens (kBT);

- F02.02 — HoMuHanbHas yacTtoTa anektpoasuratens (u);

- F02.03 — HoMUHanbHas cKOpOCTb anekTpoasuratens (06/MuH);




- F02.04 - HomuHanbHoe HanpsikeHue anekTpoasuratens (B);

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

3) Tllocne ycnewHoro nepsBoro BKMAOYEHWA npeobpasoBaTens npu
OTKIMIOYEHHOM dfieKTpoABuraTene M OCYLLECTBIIEHNS] BCEX YKasaHHbIX Bbllle
HacTpoek HeobXoAMMO  MOAKMIYUTL  BbIXOAHbIE  CUMOBble Kabenu k
aneKkTpoasuraTento nivnn AONOMHUTENBHOMY obopynoBaHuio,
yCTaHOBMEHHOMY Ha BbIxofe npeobpasoBaTensi.

4) TMepBbli 3anyck npeobpasoBaTensi C MOAKIOYEHHbIM ABUraTenem
NPOM3BOAWTL NMPU MOMOLLM HaXaTus kHOMkM « TOJTY.». [Npu yaepXmBaHuUm KHOMKN
«TOJIY.» anekTpoasuratens byaeT BpaliaTbCa Ha CKOPOCTU, SKBUBANEHTHON
yactoTe 2 'y Heobxoammo y6eanTbCs B NpaBuibHOM HanpaeneHuy BpaLleHus
NOAKMIOYEHHOro anekTpoasuratens. B cnyyae HeBepHOro HanpasreHus
BpalleHns HeobXoAMMO MW3MEHWTb HampaBreHWe BpalleHUst C MOMOLLbIO
dyHKuMoHanbHoro koga F00.16 nnu nomeHaTb Mectamu age nobble dasbl
BbIXOAHOrO CMII0BOrO NpoBoAa.

Mpv npo6Hom 3anycke npeobpasosaTens Heobxoavmo obpailaTts
ocoboe BHUMaHMWe Ha crieaytoLlee:

* NPUBOZ, He AOMKEH NPOU3BOANUTL YPE3MEPHBIX LUYMOB, PbIBKOB
1 BUBpauui;

* BenunyMHa TOKa anekrpoasuratenda He OOJSKHa npeBbillaTb
HOMMWHAINBHOTO 3HAYeHUS;

* NpaBUNbHOCTb 0T06pa)KeHI/I$I nHAnKaumm u 3HaYeHUln Ha
aucnnee.

lMocne ycnewHoro ocyllecTBreHuss NpobHOro 3anycka ANns MNornyYeHust
XKenaemblX XapakTepucTuK npuBoda crnegyeT OCyLLIEeCTBUTb HACTPOWMKY BCEX
napameTpoB paboTbl npeobpasoBarens.

Kak npu ckansipHoM, Tak U Npu BEKTOPHOM PEeXMME YNpaBieHUs JOIDKHbI
ObITb BBeOEHbl OaHHblE C MacnopTHOM Tabnuyku anekTpogsuratens. [ns
OanbHelnwwen HacTpovku cnegyeT Ucnonb3oBaTtb Tabnuuy yHKUMOHAMNbHbLIX
napameTpoB (cM. rmaey 6.3 MNapameTpbl MeH0 NPOrpamMMUpPOBaHMs)

4.3 UpeHTndmKaumsa napameTpoB aneKkTpoaBuratens
(aBTOHaAcTpoOMKa)

Pexum BEKTOpPHOro ynpaBneHnss C pPasOMKHYTbIM KOHTYPOM CTPOUT
MaTemMaTU4eckyd Mofernb NOAKMIYaEMOro 3MeKTpoaBUraTenst Ha OCHOBaHUM
BBEAEHHbIX napameTpoB. COOTBETCTBEHHO, 4YTODObI MOMy4YUTb BbLICOKYH
NPOU3BOANTENBHOCTL 3NEKTPOABUraTENs M ONTUMAarbHbIe XapaKTepUCTUKM
yrnpaBrneHusi, TpebyeTcsi Mnony4ntb TOYHbIE MapaMeTpbl YNpaBrsieMoro
anekTpoaguratens. [ins obneryeHns AaHHoW 3agadum ucrnonb3yeTcst PyHKUMS
naeHTUUKaLMM NapaMeTpoB 3NeKTPoABUraTensl.

4.3.1 dTanbl NpU BbINOMIHEHUN MOEHTU(UKALUN aCUHXPOHHOIO

aneKkTpoaBUraTens npuBeaeHbl HUXe:
1. Beibepute BapuaHT ynpasnenus (F00.01 = 0) — ynpaBneHue ¢ naHenv;



2. 3aTem BBegwuTe criegylolime napaMmeTpbl B COOTBETCTBUM C MACMOPTHOW
Tabnuukon anekTpogBuraTens:

- F02.01 (HoMuHanbHas MOLLHOCTb aCUHXPOHHOIO anekTpoasuratens 1);

- F02.02 (HomMuHanbHas YacToTa aCMHXPOHHOTO anekTpoasuratens 1);

- F02.03 (HoMuHanbHas CKOpoCTb aCUHXPOHHOIO anekTpoasuratens 1);

- F02.04 (HoMuHanbHOe HanpsHKeHNe aCMHXPOHHOIO anekTpoasuratens 1);

- F02.05 (HoMUHanbHbIM TOK aCUHXPOHHOTO anekTpoasuratens 1);

3.LClI wmeer pgBa Tuna wugeHtTUdukauun. Bbeibop agaHHoro Tuna
naeHTudukaumn 6yaeT 3aBUCETb OT TEXHOIOMMYECKNX YCIOBUIA:

A) ecnu Harpy3ka MoXeT ObITb NOMHOCTLIO CHSATA C Barna anekTpoasuraTens,
TO BblbepuTe «2» B napameTpe F02.37 (nonHas naeHTudMKaums), a 3aTem
HaXxMuTe

«MYCK» Ha naHenu ynpasnenus, nocre at1oro 14 aBToMaTnyecku BbINOMHUT
N3MepeHve cneayoLmx napameTpoB:

-F02.06 (conpoTuBneHne cratopa aCUHXPOHHOTO anekTpoasuratens 1);

-F02.07 (conpoTuBrEeHMe poTopa aCUHXPOHHOIO anekTpoasuratens 1);

-F02.08 (MHAYKTMBHOCTb paccesiHUsi cTatopa M poTopa acWHXPOHHOro
anekTpoaguratens 1);

-F02.09 (B3aumHasi WMHOYKTMBHOCTb CTaTopa W poTopa acWHXPOHHOro
anekTpoasuratens 1);

-F02.10 (Tok XOmnocToro xoda acWHXPOHHOro 3anekTpoasuratenst 1).
MaeHTudmrKaums BeInonHeHa.

B) ecnn Harpyska HE mMoxeT ObiTb MNOMHOCTBIO CHATA C  Bana
anekTpogguratens, To BblbepuTe «1» B napametpe F02.37 (ctatudeckas
naoeHtTudukaums), a 3atem Haxmute «MYCK» Ha naHenu ynpaBneHusi, nocne
aToro N4 aBTOMaTUYECKUN BLIMOMHUT N3MEPEeHNe crneayroLLmMx napaMmeTpoB:

-F02.06 (conpoTuBneHne cratopa aCUHXPOHHOTO anekTpoasuratens 1);

-F02.07 (conpoTuBneHne poTopa aCUHXPOHHOTO anekTpoasuratens 1);

-F02.08 (MHOYKTMBHOCTb paccesiHUs cTaTopa M pPoTopa aCUHXPOHHOTO
anekTpoaguratens 1).

MapameTtpbl F02.09 (B3aMmHad WHAYKTMBHOCTb cTatopa W poTopa
acuHxpoHHoro anektpoasuratens 1) u F02.10 (Tok xonocTtoro xofa
aCUHXPOHHOTO anekTpoasuraTens 1) nonb3oBaTenb MOXET paccymTaTb Ucxoas
M3 [aHHbIX MacrnopTHOM Tabnuykn 3neKkTpoABWraTens:  HOMWHanbHOe
HanpsbkeHne U (B), HoMuHanbHbIM TOK | (A), HOMMHanbHas Yactota f (M'u) un
KO3 PULMEHT MOLLHOCTM COSP. MeToanKka BblYMCIIEHNS TOKa XOMNOCTOro Xoaa
1 B3aUMHOWN MHOYKTUBHOCTW OMNUCaHbl HUXE:

u

pacyéT B3aUMHOM MHAYKTMBHOCT L = ————— - [
2NF mwfel °

3

pacy&T ToKa XONIOCTOro Xoaa | =1T- cos¢



4.3.2 JTanbl Npy BbINOMHEHWUU UAEHTU(UKALMN CUHXPOHHOTO
OBUratensi ¢ NOCTOAAHHLIMW MarHUTaMu MpuBeAeHbl HUXe:

1. Beibepute BapuaHT ynpasnexus (P0-02 = 0) — ynpaBrneHue ¢ naHenv;

2. 3aTem BBeauTe cnepyloLne napameTpbl B COOTBETCTBUM C NACMNOPTHON
Tabnuukon anekTpoasuUraTens:

- P1-01 (HoMrHanbHas MOLHOCTb aCMHXPOHHOTO 3nekTpoasuraTens 1);

- P1-02 (HomyHanbHoe HanpsikeHve anekTpoasuratens 1);

- P1-03 (HoMyHanbHbIN TOK anekTpoasuratens 1);

- P1-04 (HomyHanbHas YacToTa anekTpoasuratens 1);

- P1-05 (HomuHanbHas ckopocTb BpalleHus anekTpoasuratenst 1);

3.LCI wmeer pBa TMnNa wugeHTMdMKaumn. Bblbop paHHOro TMNa
naeHTuukaumn 6yaet 3aBMCETb OT TEXHONMOMMYECKUX YCINOBUIA:

A) ecnu Harpy3ka MoXeT ObITb NONHOCTLIO CHSATA C Barna anekTpoasuratens,
To BblbepuTe «12» B napameTtpe P1-37 (nonHas naeHtTudwmkauus), a 3atem
Haxmute «[MYCK» Ha maHenu ynpasnenus, nocne atoro N4 aBTomaTtnyeckm
BbIMOSIHUT M3MEPEHNE CreayoLLMX NnapaMmeTpos:

- P1-16 (ConpoTtueneHune odomoTok ctatopa COMNM);

- P1-17 (MHAYKTMBHOCTb CMHXPOHHOTO ABuraTens no ocu D);

- P1-18 (MIHAYKTMBHOCTb CMHXPOHHOIO ABuraTens no ocu Q);

- P1-20 (NpoTneo-34C CAMNM);

MaoeHTrdmkaums BbINOnHeHa.

B) ecnn wHarpyska HE moxeT ObiTb NOMHOCTBIO CHATA C  Bana
anekTpogguratens, To Bblbepute «11» B napameTtpe P1-37 (ctatnyeckas
naoeHtTudukaums), a 3atem Haxmute «MYCK» Ha naHenu ynpaeneHus, nocrne
atoro M4 aBTOMaTMYECKM BBINOHAT M3MEPEHME NapameTpoB.



FnaBa 5. BcTtpoeHHasi naHenb ynpaBrieHUA U akceccyapbl
5.1 OnucaHue 1 (pyHKUMOHANbHOE Ha3Ha4YeHue naHenu

ynpasneHus

[MaHenb ynpaBneHus MmeeT OUCMNEn U KHOMKW ynpaenenus. [Aducnnen
nokasblBaeT MEHIO HACTPOMKN NapamMmeTpoB M pasnuyHble paboyne COCTOSHUS.
KHonkn — nHTepdenc cesAsmn nons3oBartens n npeobpasoBartens YacToTbl. ns
cepun LCI npegycMoTpeHa ABYCTPOYHAsA NaHernb ynpaBneHus:

[Oucnnen

Caetoauoab!

KHonka nporpammyiposaHms

MoTeHuvomeTp
KHonka noateepxaeHus
BBOAA AAHHbIX
MHorodyHKUMOHanbHas
KHOMKa

KHonka BeiGopa
HanpaBneHus BpalleHus

KHonka 3anycka

KHonka ocTaHoBa/c6poca

KHonku Beepx/BHn3

Puc. 5.1 — @yHKUUU KHOMOK U c8emoduo0os naHenu ynpasneHusi LCl

[nsi cepum LCI (S) u LCI-GY/PY-1
npegycmMmoTpeHa O4HOCTPOYHasa naHesnb ynpaBneHna:

[Dvcnnei

CeeToauoab!

KHonka nporpamMm1poBaHmsi

KHorika noaTBepxaeHus
BBO/JA AAHHBIX

KHorka BeiGopa
HarnpaBneHus BpaLLeHNs

nvcK  CTon

MEHIO MoTeHumromeTp
KHonku BBEpX/BHU3

BBOJ 5 MHoroyHKumMoHanbHas
KHOMKa

KHonka ocTaHoBa/c6poca

KHonka 3anycka

Puc. 5.2 — ®yHKyuu kHonok u ceemoduodos naHesnu ynpasneHusi LCI(S) u LCI-GY/PY-1
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MEHIO KHonka nporpaMmmnpoBaHus: BXO B MEHIO NEPBOro YPOBHS UNn
BbIXO[, U3 rpynnbl NapameTpos

BBOA B pexunmMe MOHUTOPMHra BbINOMHAET OYHKLMIO Nepexoaa Mexay
oTobpakaeMbiMK MapameTpamu.
B pexume nporpaMmMmpoBaHunst BbINOSHAET PYHKLIMIO COXpaHeHUs
BbIGPAHHOrO 3HaYeHMs BO BHYTPEHHIOW namsATb 4.

BMNP/PEBEPC | KHonka BblGopa HanpaBneHWs BpaLleHus aneKkTpoasuratens B
COOTBETCTBUM C YCTAHOBMEHHOW 4acTOTON

TOonu/>> B pexunmMe MOHUTOPMHra BbINOMHAET (OYHKLIMIO TONYKOBOrO 3anycka.
B pexvime nporpaMmypoBaHns BbINOMHAET PYHKLMIO Nepexoaa
mMexay paspsiaamu BblbpaHHbIX NapameTpoB.

nycK KHonka 3anycka M4

cTon OcraHos M4, cbpoc owmbok

BBEPX/BHU3 KHonka Ansa nsmeHeHus napameTpa Unm onopHomn 4acToTbl

5.2 Oucnnen

B cocTtosiHum paboTbl unu octaHosa MY cBeToanoabl NaHenu ynpaeneHus
0TOGpaXxalT pas3nuyHble COCTOsIHUSI NpeobpasoBaTens. B napameTtpax F08.03
(napameTpbl oTOGOpaxeHuss B pexume paboTel) n F08.05 (napametpbl
oToBpaXeHVs BO BpeMsi OCTaHOBa) MOXHO BblOpaTb Tpebyemble nokasarenu
ansa otobpaxeHuns Ha gucnnee. KHonka «BBO[» ncnonb3yetcst Anst CMeHbI

nokasaTenemn.

1. B COCTOSIHWM OCTaHOBa MOXHO 0TOGpa3uTb Ha avcnnee 13 nokasatenei
napameTpoB (cM. Gonee noapoGHyto MHopMaLWio 0 BeIGOpe 3rIeMEHTOB Ans

oTobpakeHns B napameTpe F08. 05):

Kop Ha aucnnee 3HauyeHue

OnopHas yactoTa

Hanpﬂ»(enme 3BEeHa NOCTOSAHHOIo TOKa

CocTosiHMe BXOAHbIX KnemM

CocTosiHMe BbIXOAHBIX KIeMM

OnopHbivi curHan MNUA-ynpaenexns

HanpspkeHue Ha All

HanpspkeHue Ha Al2

HanpspkeHue Ha Al3

2o gD o |- cx

3HauveHne BpemeHn
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L 3HaueHune paccTosHuS

2. B cocTosiHnum paboTbl MOXHO oTo6pa3uTb Ha aucnnee 32 nokasaTens
napameTpoB (cM. 6onee nogpo6Hy MHdOPMaumio o0 BbiIbope aneMeHToB ANst
oTobpaxeHus B napameTpax F08.03, F08.04):

Kop Ha ancnnee 3HaueHue

OnopHas yactoTa

Paboyasi yactota

BbixoaHon Tok

BbixogHoe HanpsbkeHue

Pa6oyasi ckopocTb

KpyTawuin MomeHT

BbIXO,ClHaﬂ MOLLHOCTb

HanpsbkeHune 3BeHa NOCTOAHHOrO Toka

OnopHbI curHan MAJ-ynpasnexns

Curnan obpatHon cssu MA-ynpaBnexns

CocTosiHVME BXOOHbIX KEMM

CocTosiHVE BbIXOAHbIX KNEMM

HanpsbkeHue Ha All

HanpsbkeHue Ha AI2

HanpspkeHue Ha Al3

3HauveHne BpemMeHn

3HayeHue paccTosHuA

e I e T S e = = I e e o 0 B = W Lo R w A

5.3 JononHuTenbHbIE akceccyapbl

CeToauoaHasi NaHenb ABMSETCSH BbIHOCHOW Y MOXET GbiTb MO yMONYaHuio
ycTaHoeneHa B MY unu BbiHeceHa 0TAeNbHO Ha LKad ¢ NOMOLLbIO MOHTaXHOO
KoMnriekTa (B KOMMMEKT NOCTaBKW BXOAUT MOHTaXHasi pamka 1 kabenb AMHO
2 m).
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5.3.1 MOHTaXHbIN KOMMNMEKT

Ansa mopenen cepun LCI(S) n LCI-GY/PY-1:

MoHTaxHbIn koMmnnekT aAns naHenu LCI-KP-S BkntoyaeT B cebsi MOHTaXHYH0
pamky LCI-MF-S ansa naHenw, yanuHutenbHbii kabenb IN-EC (1-10 m), a Takke
apanTep Ans nogkntovenus kabens LCI-TB.

81

LCI-MF-S LCI-KP-S LCI-TB
HaumeHoBaHue W, mm B, mm I, Mmm w1, mm B1, Mm M, mm
LCI-MF-S 100 153 19 90 130 13
LCI-KP-S 72 100 36 70 92 135
LCI-TB 25 36 22.6 48 30 12.8
u  eear
|
of
~
Dm 0o |- =
% 000
] I
U
wr
=
§ =S
ij
LCI-TB LCI-KP-S LCI-MF-S

Onsa mopeneu cepum LCI:
MoHTaxHbIN komnnekT anst naHenu LCI-KP BkntovaeT B cebsi MOHTaxHY0
pamky LCI-MF ans naHenu v yanuiuteneHbii kabenb IN-EC (1 - 10 m).
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LCI-MF LCI-KP

HaumeHoBaHue L, mm B, mm I, Mmm w1, mm B1, mm M1, mm
LCI-MF 92 135 215 85.7 122 17.3
LCI-KP 60 920 335 - - 18
P8 r1
L —
n
o
a D 5[
a D |
daococb i
VA r

LCI-MF LCI-KP

5.3.2 YanuHuTenbHbIN Kabenb

OTAenbHO MOXHO NMPUOBPECTM YANUHATESBHBINA kKabenb 4o 10 M Ans naHenm
ynpaBneHus.

Puc. 5.3 - YonuHumenbHbit kabenb IN-EC
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MmaBa 6. MeHIo nporpammupoBaHusi

MeHto nporpaMmMmMpoBaHus MOXET GblTb M3MEHEHO KaK B PEXVME OCTaHOBa,
Tak U B pexvme paboTbl.

6.1 HaBurauma n peaaktMpoBsaHvue napaMeTpoB B MEHIO

MeHlo nporpamMMuMpoBaHMs UCMOMb3yeTcs ANA MPOCMOTPa U U3MEHEHUS
napameTpoB, onpefensiomx paboTy npeobpasoBaTens YacTtoTbl. [Ana goctyna
K MEHI0 nporpaMmMmmnpoBaHnA Ha rMaBHOM 3KpaHE HaXMUTE KHOMKY «MeHto».
B npeobpa3soBatene w4actoTtel cepum LCl ucnonb3yetcs TpexypoBHeBas
CTPYKTypa MeHI0 A51si HACTPOWKM NapamMeTpoB.

pynna dyHKUMOHaNbHBIX NapamMeTpoB (MEHIO MEepBOro YPOBHS) —»
napameTp (MEeHI BTOPOro ypOBHS) —» 3HayYeHue napameTpa (MeH TpeTbero
YPOBHS). Hbke npvBeaeHbl cxema 1 HaBurauusi No MEeH NporpaMMmMpoBaHus:

50.00 ITudposoii jucreit

MeHt0 11epBOro ypoBHs FOO

I3MeHeHue rpymnisl HapaMeTpoB

MeH10 BTOPOT0 ypOBHS FDO’D

I3MeHeHue mapameTpa

MEeHI0 TPEThErO YPOBHA

050,00

II3MeHeHe 3HaYeHHS napamMmeTpa

Puc. 6.1 - Cxema HacmpoUKu rnapamempos MeHo

HaBuraumsi no MeHo NporpaMmMUpoBaHKS:

+ [ins HaBWrauum Mexay rpynnamu napameTpoB MEHIO MPOrpaMMUPOBaHUs
MCMONb3YOTCS KHOMKM @ niv);

+ [ins nepexopaa B crnepytoLLee NOAMEHIO UCTIONb3yeTcs KHomnka «Beoay, ans
BO3BpaTa B NpeAplayLlee MeHI0 UCNONb3yeTcs KHomka «MeHtox;

« Mocne BbIGOpa rpynnbl NapaMeTPOB MPU HaxXaTuUK KHOMKK «BBoa»



Mexay paspsaaMu — KHomka
» [INs COXpaHeHWs HOBOTO 3HAaYEHUsi mapameTpa WUCMOoNb3yeTcsi KHomMKa
«BBog». nsa Bbixoga 6e3 CoXxpaHeH st U3MEeHEHUIN — KHomnKka «MeHio».

Mpumep: ans nsmeHexns koga napametpa F02.02 ¢ 10,00 Ny Ha 15,00 My
(Nony>XMpHbIM WPUTOM 0603HAYEHO MUratoLLiee 3HaYEHME):

5000 <
l
FOO Fo2
l -WT
Foe F02.03
A
BBOA
BBOA
v
FO200 15.00
l T

>>
Fo2.02 10.00 1000

Ecnu kop napameTpa He MUraeT, TO 3Ha4YUT, OH HE MOXET ObITb M3MEHEH.

Bo3MOXHble NPUYUHBI:

1. JaHHbI napameTp SBNseTCA NapaMeTpoM A1t MOHUTOPUHIa;

2. MapameTp He MOXeT GbITb U3MEHEH BO BpeMsi paboTbl. OH MOXET BbITb
M3MEeHEH TOIbKO NOCre OCTaHOBKW 3MeKTpoaBUraTens.

6.2 3awmTa gaHHbIX Naposnem

MeHIo nporpaMMupoBaHusi MOXeT OblTb 3abrokMpoBaHO Afst TOro, YToobI
3aMpeTUTb  HexenaTenbHbIM  MONb30BaTENSM  U3MEHSITb  MapameTpbl.
BrnokmpoBka Ha 3anucb mapameTpoB ycTaHaBnuBaeTcd napametpom F08.00
(PP-00 — gna CAOMMM), KoTopbii NO3BONSIET YCTAHOBUTb NApofb Ha MEHIO
nporpammMmupoBaxus. [ns atoro B napametpe F08.00 (PP-00 — ans COMNM)
HeobXoaMMO YCTaHOBUTb 3HAYeHWe, OTNnYHoe OT O M HaxaTb Ha KHOMKY
«BBO[». BBegeHHoe 3HaveHve GyaeT napornem nonb3oBatens. Npu Beixoge
13 MEHI NporpaMmmMmpoBaHusi naposnbHas 3awmTta 6yaeTt akTueuMpoBaHa. Mpu
NMOBTOPHOM HaxaTuu Ha kHonky «MEHKO» Ha aucnnee otobpasutes «0. 0. 0.
0. 0.». Tenepb Npu Nepexone B MEHIO NMporpaMmmMmnpoBaHusi npeobpasoBaTenb
4YacTOTbl CHavana 3anpocuT BBOA Maporsisi, YCTaHOBIEHHOIO paHee B NapameTpe
F08.00 (PP-00 — gna CAMM).



* [ns TOro, 4tobbl OTMEHUTb OOKMPOBKY NapamMeTpoB, B
= | napametpe F08.00 (PP-00 — gna CAOINMM) HyXHO YCTaHOBWUTb
== | 3HaueHune «00000».

* Ecnu Bbl 3abbinu naponb, obpatutecb B TEXHUYECKYHO

nogaepxky INSTART.

6.3 MapameTpbl MeHI0O NPOrpaMMUPOBaHUSA aCUHXPOHHOIO
3neKTpoaBuUraTens u UX onucaHue

B MY cepum LCI (LCI(S)) napameTpbl CrpynnmpoBaHbl Mo hyHKLMOHaNbHOMY
HasHauveHuto; Bcero umeetcs 16 rpynn ot FOO go F15. Ona ypo6crea
nNporpaMMMpoBaHusl BaKHO MOMHUTb:

1. Homep rpynnbl COOTBETCTBYET MEHIO MEPBOIO YPOBHS;

2. Homep napameTpa COOTBETCTBYET MEHIO BTOPOrO YPOBHS;

3. 3HauyeHve napameTpa COOTBETCTBYET MEHIO TPeTbero ypoBHsl. KpaTkasi
nHpopmaums o Tabnuue yHKUMOHanbHBIX MapameTpoB. HasHaveHune
cTonbuos Tabnuubl OYHKUMOHAbHBLIX NapaMeTpoB:

1-1 cTonbeL, « DYHKUMOHanNbHbIN KoA», COOEPXUT HOMEpP NapameTpa;

2-11 ctonbeu, «HasBaHue yHKUMMY;

3-1 cTonbeu, «[Mana3oH HAaCTPONKMy, 0603Ha4YaeT AOMYCTUMBIN AMana3oH

3HaYeHWn NapameTpa;

4-1 cronbeu, «3aBoAcKkoe 3HAYEHWE» — WCXOOHOE YCTaHOBMIEHHOE
3HayeHue;

5-n crtonbeu, «M3meHeHne», obo3HavaeT YCNOBUS W3MEHEHUs unu
OTCYTCTBME BO3MOXHOCTU U3MEHEHUsI A@aHHOro napameTpa. Hke nogpobHo
onvcaHbl YCroBHble 0603Ha4YeHus:

«0O»: [JaHHbI napameTp MOXeT OblTb U3MeHeH, koraa MY HaxoguTcs kak B
pexume OCTaHOBa, Tak U B pexume paboTbi;

«m»: [laHHbIN NapameTp MOXeT ObiTb U3MeHeH TOonbkKo Torga, korga MY
HaxoaMTCs B PEXUME OCTaHOBA;

«e»: [laHHbI NapameTp SIBNSIETCA NapamMmeTpoM MOHUTOPUHIa (MCMosb3yeTcs
NS NPOCMOTPa W HE MOXET BblTb U3MEHEH)

«#»: [aHHbI NapameTp MOXeT ObiTb M3MEHEH TOMbKO crneuuanucTamm
CEPBUCHOW CITyXObl.

Fpynna FOO: OcHOBHbIEe NapameTpbl

DyHKUMNO- HasBanue Mnana3oH HacTPOWNKK 3aBogp. Usm.
HanbHbIA OyHKLMU 3Hau.
Kon
F00.00 Pexum 0: BeKTOpHbIN C pa3OMKHYTbIM KOHTYPOM 2 [

ynpaenenust | (SVC)
1: BEKTOPHbI C 3aMKHYTbIM KOHTYPOM
(VC) (dbyHkums otcytctayeT B LCI(S)
nLCI-GY/PY-1)
2: CkanspHblii (Uff)



0: BekTOpHOE yrpaBneHne ¢ pa3oMKHYTbIM KOHTypoMm (SVC)

YnpaBneHve anekTpoasuraTenem ocyliecTBnsietcs 6e3 gatymka obpaTHowm
cBsA3N (3HKoZepa). [aHHbI MeToA NPUMEHUM K TakUM Harpy3kam Kak CTaHKu,
LeHTpUdyrn, BONOYNbHbIE CTAHKN U NIUTbEBbIE MALUMHbI.

MpumevaHue: npu BeIGOpe AaHHOTO MeToAa k Npeobpas3oBaTento 4acToThl
MOXeT BbITb NOAKIIOHEH TOMbKO OAMH 3MeKTpoaBUraTerb.

1: BekTopHOe ynpaBneHue ¢ 3aMkHyTbIM KOHTYpoM (VC)

YnpaBneHue anekrpoaBuratenieM OCYLLECTBNSAETCA C MOMOLLbIO JaTyuka
obpaTHOM cBsi3n (3HkoAepa). [ns peanusaumMu OaHHOTO MeTopa 3HKOAEep
OOMmKeH OblTb YCTaAHOBIEH Ha Bary 3neKTpoABWraTenst U MOAKMIYEH K
nnate pacwwupeHns PG, cooTBeTCcTBytoLEN TUNy aHKogepa. [aHHbIi meToa
ncnonb3yeTcss B cryyasx, rae TpebyeTcs BbICOKOTOYHOE perynvpoBaHue
CKOPOCTM UMW KPYTSLLEro MOMEHTa, Hanpumep, BbICOKOCKOPOCTHbIE NMPUBOAbI,
noAbeMHbIe KpaHbl U NMUAThI.

MpumevaHue: npu BbIGOpe AaHHOTO MeToAa k NpeobpasoBaTento 4acToThl
MOXeT ObITb NOAKIMIOYEH TONbKO OAMH 3NEKTPOABUraTE Mb.

2: CkansipHoe ynpasneHue (U/f)

[aHHbIN MeToA MCnonb3yeTcsl B GOMbLUIMHCTBE CIyYaeB B BEHTUMATOPHbIX U
HaCOCHbIX MpMBOAAX, a Takke B Tex Criyvasx, rae oavH npeobpasoBaTtenb
4acTOTbl YNPaBNseT HECKONbKUMUW SM1IEKTPOABUraTENAMMU.

Mpn WCNoNb3oBaHWM BEKTOPHOTO ynpaBrneHus Heobxoavumo
== | BbIMOMHUTL WAEHTUdMKALMIO MapameTpoB 3NeKTpoaBuraTens,
= | MpevMmyLLecTBa BEKTOPHOro crnocoba ynpaBneHuss MoryT ObiTb
1cnonb3oBaHbl TOMBbKO Nocse NonyyeHns PakTuYecknx napameTpos
1Ccnonb3yemoro anekTpoaBuraTens.

®DyHKUMNO- HasBaHue Mvnana3oH HacTPOWNKK 3aBogp. Uam.
HanbHbIVA OyHKLMU 3Hau.
Koa
F00.01 NcTouHuk 0: MaHenb ynpasneHus 0 o
KOMaHza 1: TepmuHan (KNemMMbl ynpaBrneHust)
nycka/ 2: MNpotokon ceasn ModBUS RTU/
ocTaHosa Profibus DP

3: ABTO3arnyck nocne oTKNIoYeH1s
nuTaHus

BbiGepute CTOYHUK KOMaHA Mycka/ocTaHoBa NpeobpasoBaTerns YacToThl.

0: NaHenb ynpaBneHus

3anyck, OCTaHOB W pPeBEPC BbIMOSHSIIOTCA C MOMOLLbIO KHOMOK MaHernu
ynpaeneHus.



1: TepmuHan (KnemMmbl ynpaBreHus)

3anyck, ocTaHoB, peBepC W Ap. (YHKUMM BbIMOMHSAIOTCA C MOMOLLBHO
LMGPOBLIX KNEMM ynpaBneHus.

2: MpoTokon cesAsnm ModBUS RTU/Profibus DP

3anyck, OocTaHoB, peBepc M Ap. (PYHKUMM BbIMOMHSAOTCS C MOMOLLBHO
ceTteBoro npotokona ModBUS RTU/Profibus DP

WHdopmaumio o dyHKUMOHANbHbLIX NapameTpax, CBSA3aHHbIX C CEeTEBbIM
npokonom ModBUS RTU, cuv. 8 “Tpynna F13: [Tlapamempbl KOMMYHUKaUUOHHO20
npomokosna Modbus RTU”.

®DyHKUMNO- HasBaHue [unana3oH HacTPoOnkun 3aBogp. Uam.
HanbHbIW KOA PyHKLMUK 3Hau.
F00.02 BbiGop ceteBoro | 0: Modbus RTU 0 o
npoTokona 1: Profibus DP (onums
C NNaTou pacluMpeHust)
F00.03 MakcumansHas 50.00 Ny ~599.00 Ny (onumus — | 50.00 [
BbIXOA4Has [0 3000) 'y My

YacrtoTta

MakcumarnbHas 4actoTa, KoTopas MoXeT ObiTb nogaHa Ha BbIXo4
npeobpasoBaTterns 4acToThl.

Ecnu aHanoroBbin BXOA, WMMYNbCHbIA BXOA, BXOA MHOFOCTYNEHYaTowm
komaHael unu MJIK npeobpa3oBaTtensa 4acToTbl NMPUMEHSIOTCA B KavecTBe
MCTOYHWMKOB 3afaHusi OMOPHOro curHana, To npoueHTHoe 3HauveHue (100 %)
OyneT cooTBETCTBOBATbL 3HAYEHUIO, 334aHHOMY AaHHbIM NapamMeTpoM.

DyHKUMO- HasBanue [nana3oH HaCcTPOWNKK 3aBogp. U3m.
HanbHbIA KO OyHKLMUK 3Hau.
F00.04 BepxHsia F00.05 ~ F00.03 50.00 =
npegensHas Iy,

yactota

OrpaHuyeHmne BbIXO4HON paboyen 4acToTbl. 3HaYeHUe MOXeT ObITb MeHbLUE
unu paBHO MakcumarnbHon 4actoTe (F00.03), HO He MeHblue HUXKHEN
npegensHon yactoTbl (F00.05)

DyHKUMNO- HasBanue [nana3oH HacTPOMNKn 3aBoga. Usm.
HanbHbIV KO byHKLUMUN 3Hau.
F00.05 HwxHas 0.00 'y ~ F00.04 00.00 o
npegenbHas My

YactoTta

HwxHWIN npegen YacToTbl NpK perynupoBke Ha Bbixoge M4.
Ecnu onopHast yactoTa Hwbke HKHEN npefenbHow YacToThl, To 3anyck N4
He GyaeT Npou3BeaeH.



Ecnun B npouecce paboTel 14 onopHas 4actoTa ycTaHaBMUBAETCH HUXeE
HWKHEN NpeaenbHON, TO BbIXoaHas paboyvas yactotTa MOXeT ObiTb MOHMXEHa
TOMbKO 10 HWXXHEN NpefenbHoN YacToTbl unu MY MoxeT paboTaTb Ha HyneBow
YacToTe (A4Ns aKTMBauMM AaHHOrO pexuma yctaHosuTe B napametpe F09.14
COOTBETCTBYIOLLEE 3HAYEHMNE).

DyHKUMO- HasBaHue [unana3oH HacTPOWNKK 3aBog. U3m.
HanbHbIM KOA | PyHKUMUK 3Hau.
F00.06 Wctounuk | O: KHonku naHenu ynpaeneHus (6e3 0 [ ]
3apaHua COXPaHEHNSI 3HaYeHNs1 ONOPHON
4acToTbl 4acTOTbl NPX OTKMKOYEHUN NUTAHNS)
A 1: KHonku naHenu ynpasneHus (¢

COXPaHEHNEM 3Ha4YeHNa ONopHON
4acToThl NPY OTKIMHYEHUN NMUTAHUS)
2: AHanoroBbii Bxoa All

3: AHanoroBbiin Bxoa Al2

4: AHarnoroBblli Bxog Al3 (dyHKums
otcytcTByeT B LCI(S) u LCI-GY/PY-1)
5: BbICOKOYACTOTHBIN UMMNYMLCHBIV
Bxoz (HDI) (cbyHKuMsi oTCyTCTBYET
B LCI(S) n LCI-GY/PY-1)

6: MHorocTyneH4aTbiii peXxum

7: Mpocton MK

8: M -ynpasnexne

9: MpoTokon cBsA3m Modbus RTU/
Profibus DP

10: MoTeHuMomeTp naHenun
ynpaBneHus

YCTaHOBUTE UCTOYHVIK 3a4aHuNs 4acToTbl A

0: KHonku naHenu ynpaeneHus (6e3 COXpaHeHWs 3Ha4YeHWs OMOpPHON
YacTOTbl NPV OTKIIOYEHUN NMUTAHNS)

HavanbHoe 3HayeHWe OMopHOW YacToTbl — 3HadveHne FO00.10 (onopHas
HavanbHasa YactoTa Mpu 3adaHuM C KHOMOK maHenu ynpasrneHus). OnopHoe
3HaYeHVe 4YacToTbl MOXHO M3MEHSTb MPY MOMOLLM KHOMOK «@» (BBEPX) M
«@» (BHM3) w knemm ynpaBneHus (yBenuyeHue/yMeHblUeHWe 4acToThl).

Mocne oTknioveHns 1 nocrnegytoero Bo3obHoBneHnss nutanmsa MY onopHoe
3Ha4yeHue YacToTbl Bo3BpaLlaeTcs K 3HadeHuo FO00.10.

1: KHonku naHenu ynpasreHns (C COXpaHeHeM 3Ha4YeHUsi ONMOPHOM YacToThl
npy OTKMIOYEHUN NMUTaHKSA)

HavanbHoe 3HayeHne ornopHoW 4actoTbl - 3HadveHve F00.10 (onopHas
HavanbHas yacToTa Mpu 3afaHnn C KHOMOK naHenu ynpaenenus). OnopHoe
3HaYeHNe YacTOTbl MOXHO M3MEHSATb MPU NMOMOLLIM KHOMOK «@» (BBEPX) M «@»
(BHM3) M Kknemm ynpaBneHus (yBenuyeHue/ymeHblueHne 4acToTbl). [locne
OTKIIOYEHNS U NocneaytoLLero Bo3obHosneHns nutanus MY Byaet ycraHosneHa
OMopHas YacToTa, KoTopas 6blla Ha MOMEHT OTKIIOYEHNS NMUTaHUS.



2: AHanorosblii Bxog All.

3: AHanoroBbin Bxog Al2.

4: Ananorosbi Bxog Al3. (pyHkums otcyteTByeT B LCI(S) u LCI-GY/PY-1).

Mpy BbIGOpE OOHOrO M3 [OaHHbIX 3HAYEHW oOMopHas 4YacTota Oyner
yCTaHaBnMBaTbCA B 3aBUCMMOCTU OT 3HA4YeHUs Ha COOTBETCTBYHOLLEM
aHanorosom Bxofe. [lnanasoH Al1, Al2 no HanpsixeHuto 0 ~ 10 B Ha Bxoge, no
Toky 0 ~ 20 MA. [manasoH AI3 Tombko no HampspkeHnto —10 ~ +10 B.
Bcero umeetcs 5 xapaKkTepucTuMK 3aBUCUMOCTU. Tpu U3 HUX SBRSOTCS
TNNHENHBIMW OTHOLLEHMSAMU, UMEIOLLUMM 2 TOYKUN A5 UBMEHEHMWS 3aBUCUMOCTH,
ocTaBLmecs 2 MetoT 4 Todku. Monb3oBaTenb MOXET U3MEHATb 3aBUCUMOCTb
OMOPHOM YaCTOTbl OT BXOAHOIO CMrHarna Ha aHanoroBblX Bxogax npv noMOLLmM
napamempos epyrirbi FO6.

5: OnopHas yactoTa byaeT yctaHaBnmMBaTbCA B 3aBUCMMOCTH OT 3HaYeHWs
Ha UMNynNbCHOM BXoAe. XapakTepucTuka WMMYfbCHOrO CurHana: AvanasoH
HanpshkeHns — 9 ~ 26 B, gmanasoH 4actotr — 0 ~ 100 kl'u. MNonb3oBaTtens
MOXET M3MEHATb 3aBUCMMOCTb OMOPHOM 4YacToTbl OT BXOAHOrO CuUrHama Ha
MMMYrbCHOM BXoAe npuv nomMoLum napametpos F06.33~F06.36.

6: 3apgaHvie COOTHOLLIEHWSA MeXY 3aAaHHbIM OMOPHLIM CUrHANIOM 1 3aAaHHOMN
4YacToTOM HeobxoaMmo HacTpouTb B rpynnax FO6 n F12. Bcero moxeT 6biTb 16
CKOpOCTEW, Kaxxaasi U3 KOTOpbIX COOTBETCTBYET OMpeAerieHHOW KOMOUHaLWiA,
COCTaBIEHHbIX U3 Pa3HbIX COCTOSIHUIA 4 KNEMM MHOFOCTYNeHYaTon KOMaHAbl.
100% B rpynne F12 — makcumanbHas BbixogHas vyactota F00.03.

Bonee noapobHo — cm. epyrny FOB6.

7: OnopHbIN curHan 3agaHust YactoTsl MY nepekntovaeTcs no ctynexHsam 1 ~
16 c 3agaHHbIM BpeMeHeM paboThbl kKaxaon cTyneHn 1 ~ 16; cooTBeTCTBYOLLEE
BPEMS pa3roHa 1 3aMmefieHns BbibupaeTcs u3 4 npeasioXeHHbIX BapyaHTOB.

Bonee nogpobHo — cm. epynny F12.

8: lMpn BbIGOpPE AaHHOro 3HayeHus BbinonHsetcs MWA-perynuposaHue
npouecca pabotbl 4. Bonee nogpobHo — cm. epynny F10.

9: 3agaHune onopHOro CUrHarna BbINOMHAETCS MO NPOToKony cBsA3n ModBUS
RTU yepes pernctp ynpasneHus.

Bonee noapobHo — cm. epyriny F13.

10: OnopHbIN cUrHan 3agaeTcs NOTEHLMOMETPOM NaHenNu ynpasneHus.

®DyHKUMO- HasBaHue Mvnana3oH HacTPOWNKK 3aBoga. Uam.
HanbHbIN KoA OyHKLMK 3Hau.
F00.07 BcnomoratenbHbin | AnanormyHo F00.06 0 ]
MCTOYHUK 3afaHus
YacToTbl B

Kanan «B» wucnonb3yetcs Ansi 3agaHust [OMOSHWTENbHOMO WCTOYHMKA
3agaHus ornopHoro curHana. OnucaHvne aHanorvyHo kaHana A (CM. onucaHue
F00.06).



Ecnu ans kaHana B B KavecTBe UCTOYHMKA 3adaHUsi OMOPHOrO CUrHana
ycTaHoBreH aHamnoroBbii Bxod (Al1, Al2, AlI3) wnn uMmnynbCHbIA BXxod, TO
AvanasoH perynupoBsku kaHana B yctaHasnusaeTcs B napametpax F00.08 u
F00.23.

®DyHKUMNO- HasBaHue [unana3oH HacTPOMNKn 3aBoga. Uam.
HanbHbIV KOA OyHKLMUU 3Hau.
F00.08 Bepxuuin npegen 0: MakcumanbHas BbixogHas | O u]
MCTOYHMKA yactota (F00.03)
3apaHus 1: Tekywas yacrota
yacrtotsl B npu UCTOYHMKa A
KOMBUHaummn

NCTOYHUKOB

OTOT napameTp Mcnonb3yeTcs Ans onpedeneHus auanasoHa kaHana B.
Ecnu gnanasoH BbIOpaH OTHOCUTENbLHO MaKCMMaribHOW YacToThl, TO AMana3oH
KkaHana B Oyger meHatbca B 3aBucumoctu oT napametpa F00.03. Ecnwn
AvanasoH BblbpaH OTHOCMTENbHO KaHana A, To AvanasoH kaHana B 6yget
M3MEHATLCSA OTHOCUTENbHO OMOPHOrO CUMrHana kaHana A.

®DyHKUMO- HasBanue [nana3oH HacTPOMNKun 3aBogp. Usm.
HanbHbIA KoL OyHKLMUK 3Hau.
F00.09 Bbi6op 0: PaGoTaeT Tonbko 0 o

KOMBUHaLMM WCTOYHUK A (UCTOYHMK B

MNCTOYHMKOB 3a6noKMpoBaH)

YactoTblAn B 1: PaboTtaeT TonbKo
MCTOYHUK B (MCTOYHMK A
3abnokupoBaH)

2: PaspelueHo
nepeknioyeHne mexay
MCTOYHMKaMM A n B

3: A+B

4:A-B

5: Makcumym u3 A unu B
6: MuHUMYM 13 A nnn B

0: KaHan A siBnsieTCst UCTOYHUKOM 3a4aHns ONMOPHOTro curHana.

1: KaHan siBNsieTCA UCTOYHMKOM 3a4aHus ONOPHOro curHana.

2: MNepekntoyeHne BbINONHSAETCS Npu nomowm dyHkumm 19 rpynnel FO6.

3: MIToroBbIn ONOPHLIN CUrHaN ABNAETCA CYMMOW NPY HAanoXeHUM ONOPHbIX
curHanos kaHanos A n B.

4: AITOrOBbI  OMOPHbLIA CUTHamN $BMSIETCA Pa3HOCTbIO NPU  HamNoXeHWUu
OMOPHbIX CUrHanoB kaHanos A u B.



5: OnopHbIV curHan onpegensieTcs MakcMarbHbIM 3Ha4eHNEM U3 KaHarnoB
AnB.

6: OnopHbIN curHan onpeaensieTcss MUHUManbHbIM 3Ha4YeHNEM U3 KaHarnos
AunB.

®DyHKUMNO- Ha3BaHue dyHKUMMK [nana3oH HacTPOWNKK 3aBoga. Uam.
HanbHbIN KOA, 3Hau.
F00.10 OnopHas Yactota 0.00 'y ~ F00.03 50.00 o
(Npw UCTOuHVKE My
4acTOTbl — KHOMKK
naHenu ynpasneHust)

I'Ipm Bbl60pe NCTOYHMKA 3agaHnUA OMNOPHOro CuUrHamna C KHOMOK unu Krnemm
naHenn ynpaeneHusa B 3TOM NapamMmeTpe BbI6VIpaeTCF| OnopHasa HadanbHasa
YacToTa.

DyHKuMO- HassaHue [vana3oH HaCTPOMKK 3aBoa. Uam.
HanbHbIA KO4 pyHKUUN 3Hau.
F00.11 To4HOCTb 3aaaHns 1:0.1 Ty 2 [

BbIXOOHOW YacTOTbl 2:0.01Ty

OTOT napameTp WuCMoOnb3yeTca Ans  onpefeneHusi MakCUMarbHOro
AvanasoHa BbIXOOHOW 4acToThl.

Koroa paspewenue coctaBnsger 0.1 U, MakcumanbHas BbIXOgHas
yactota— 599.0 'y, a npn 0.01 Ny — 300.00 Iy,

— [Mpn nM3mMeHeHUn 3TOoro yHKLMOHANLHOIO napameTpa Takke
— N3MEHATCA BCE 3Ha4YeHUA NnapamMeTpoB, CBA3AHHbIX C 4acToTOWN.
®DyHKUMO- HasBaHue [Ounana3oH 3aBoga. 3Hau. Uzm.
HanbHbIA KoL pyHKLMK HacTPOMKu
F00.12 Bpewms pasroHa 1 0.00 ~ 6500.0 ¢ 3asucut =]
oT Mofenu
F00.13 Bpems 0.00 ~ 6500.0 ¢ 3aBucut [a}
3amenneHus 1 oT Moaenu

Mon BpemeHem pasroHa nogpasymeBaeTcs Bpemsi, Heobxoammoe
npeobpasoBaTento YacToTbl Ans Habopa YactoTkl oT 0 'y Ao 62a30BOI YACTOThI
(F00.15). MNop BpeMeHeM 3amearieHusi nogpasymeBaeTcs Bpemsi, Heobxoammoe
npeobpa3oBaTento 4YacToTbl ANA CHWWKEHWS 4acToTbl OT 6a30BON 4acTOThI
(F00.15) oo 0 I'u, KaK Ha pUCYHKe HUXe:
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e T e (i) ———

2T S WSS . IONSSSREE— | [T "o

\ » epema (T)

T |

spews

eoems paboT

Puc. 6.1 - Bpemsi pa3eoHa/mopmMoxeHust

Korga onopHas yactota paBHa 6a3oBoK YacToTe, yCTaHOBIIEHHOE Bpemsi
pasroHa ¥ 3amMeAsieHns CoBMagalT C (PaKTUHECKMM BpEMEHEM pasroHa u
3ameaneHus. B uHom cnyyae, korga onopHas YactoTa oTrnmMyaeTcs oT 6asoBon
4YacToTbl, paKTM4ecKoe BPEMSI pasroHa W 3amefieHWst OTnMyalTcs OT
YCTaHOBIEHHOIO Ha COOTHOLLEHWNE 13 CrieaytoLLen 3aBUCUMOCTU:
dakTnyeckoe BpeMsi = yCTaHOBIEHHOE BpeMs * (ornopHas Yactorta / 6asoBas
yacrtoTa). Cepusa LCl nmeeT 4 pasHbix BpEMEHU pa3roHa 1 3aMefieHus.

MepBbii Habop: FO0.12, F00.13;

BTopoi Habop: F09.00, F09.01;

Tpetun Habop: F09.02, F09.03;

YeTBEpThIN Habop: F09.04, F09.05.

Lindpposble BxogHble knemmbl (FO6) MOXHO wucrmonb3oBaTb Ans
nepexnYeHns Mexay pasHbiMm Habopamu.

DyHKUMO- HasBaHue [uana3oH HacTPonkun 3aBog. Uzm.
HanbHbIV KO byHKLUMUN 3Hau.
F00.14 To4HOCTb 3agaHus 0:1cek 1 []
BpemMeHu pasroHa n | 1:0.1 cek
3ameanieHus 2:0.01 cek

Mmeetca 3 knacca TOYHOCTM ANsl M3MEPEHMS BPEMEHU pasroHa W
3ameanenus: 1 cek., 0.1 cek. u 0.01 cek.

DyHKUMO- HasBaHue [unana3oH HacTPOWNKK 3aBog. U3m.
HanbHbIA KOA cyHKUMKN 3Hau.
F00.15 BaszoBast yactoTa 0: MakcvmanbHas BoixoaHast 0 [ ]
BpemMeHu pasroHa n | vactota (F00.03)
3ameqnnexus 1: OnopHas yactoTta

2:100 Ny



Ba3oBas yactota ans otcyeta BpeMeHU pasroHa v samenneHus. Ha puc.
6.1 npuBeaeHa cxema Ans onpegeneHns gakTnyeckoro BpEMeHU pas3roHa n

3amMeaneHua.
®DyHKUMO- HasBaHue
HanbHbIN KOA yHKLMUM
F00.16 Bbi6op

HanpasneHus
BpaLleHus
3reKkTpo-
nasuratens

[unana3oH HacTPONKun

0: Mpsamoe
1: O6patHoe

3asoga. Uam.
3Hau.

0 u]

M3meHsa 3HaYeHne napameTpa, MOXHO U3MEHWUTbL HanpasrieHue BpaLleHus
anekTpoagsuratens 6e3 nepenogkrnoyeHna kabenen 1 N3MeHeHNs! HECKOMbKUX

napamMmeTpos.
®DyHKUMO- HaszBaHue
HanbHbIN koA pyHKLUMK
F00.17 Hecywas

yacroTta (LUMM)

[unana3oH HacTPoMnkun

0.5klMy ~ 16.0 kl'y,

3aBog. Uam.
3Hau.

3aBvicuT oT =
moaenu

MapameTp wucnomnb3yeTca ANA perynupoBkM Hecylen 4vactoTbl LUMM-
curHana npeobpasoBatens 4actoTbl. [1py NOMOLM perynmpoBKM HecyLuen
YaCTOTbl MOXXHO NMOHWU3UTB LUYM 3NIEKTPOABUIaTENS U YMEHbLUNTL TOK YTEYKU Ha
3eMrio, a Takke noMexun ot npeobpasosaTtens YacToTbl. Ecnu Hecyllas vacToTta
HWKe, BbICLUME TapMOHUKM BbIXOAHOrO TOKa BO3pacTaloT, yBenMyMBaloTCs
noTepu Ha aneKkTpoaBuraTene 1 NOBLILLAETCS ero Temnepartypa. Ecnu Hecywas
YacToTa Bblle, MOTepU M TemnepaTtypa SMeKTpoABuraTens CHWXalTCH, HO
BO3pacTaeT TennosbigeneHne npeobpasoBarens 4acToThl.

Tabnuua 6.1 - BnusHune 3HayeHuin Hecylen YactoTbl LUMM-curHana Ha ycnosus

aKcnnyaTtauum

Hecywasn yactota

LLlym anekTpoasuratens
®dopma WM

MoBbILLEHWE TEMNEPaTYPSI
anekTpoaBuraTensi
MoBbiweHne TemnepaTtypbl M4
YTeyka Toka

YpoBeHb nomex

Hu3skan

HW3ko4YacToTHBIN

Brinxe k
NPSMOYronbHOW

Bebicokoe

Huskoe

Huskas

Huskui

Bbicokas

Bbicoko4acToTHbIN

Brnivxe k
CcuHycouaansHomn

Huskoe

Bebicokoe

Bebicokas

Bebicokuin



DyHKUMO- HasBaHue [uana3oH HacTPonkun
HanbHbIA KOA4 dpyHKUUN
F00.18 MoacTpoiika 0: BoiknioyeHa

Hecylue yactoTbl | 1: BknioveHa
B 3aBVICMMOCTU
OT TeMnepaTypbl

papuatopa

3aBopg. Uam.
3Hau.

Korga doyHkums akTveHa, MY npu npubnmkeHnn TemMnepaTypbl paguaTtopa
K KPUTUYECKMM 3HAYEHUAIM, BbINOSTHAET aBTOMaTUYECKOE CHIDKEHUE HECYLLEN
yacTotel. Korma TemnepaTypa paauatopa CHWXaeTcsi, Hecyllasi yacroTta
MOCTENeHHO BOCCTaHaBIIMBAETCS [0 YCTAHOBMNEHHOIO 3HaYeHus.

DyHKUMO- HasBaHue [nana3oH HacTPOWKN
HanbHbINA cyHKUMKN
Kon
F00.19 WcTounnk 0: dukcupoBaHHoe
3afaHns BepXHen 3HayeHue B napameTpe
npeaensHoi F00.04
4acToTbl 1: AHanoroBblii Bxog All

2: AHanoroBbIii Bxog Al2
3: AHanoroBhbii Bxog Al3
(dbyHKUMA oTCyTCTBYET B
LCI(S) u LCI-GY/PY-1)
4: BbICOKOYACTOTHbIN
MMAynbCHbIN BXoA (HDI)
(dbyHKUMA oTCyTCTBYET B
LCI(S) u LCI-GY/PY-1)
5: MpoTokon cBa3n Mod-
BUS RTU

3aBogp. Usm.
3Hau.

McTouHuk 3aaaHnsa BepxHel NpefenbHOW YacTtoTbl Heobxoaum ans 6onee
rMBKOro orpaHnyYeHns BepxHen NpeaenbHOM CKOPOCTN  3neKTpoaBuraTens.

DyHKUMO- HasBaHue [unana3oH HacTPoMnkun
HanbHbIN cyHKUMKN
Kop
F00.20 CwmelleHne 0.00 'y ~ F00.03

BepxHero npegena
4YacToTbl npu
3afjaHnun
aHarnoroBoro
NCTOYHUKA
BepxHero npegena
4YacTOoTbl

3aBopg. Uam.
3Hau.

00.00 'y o

[aHHbIN NnapameTp yBenuynBaeT 3HaYeHne BepxHen npeaenbHON YacToTbl.



DyHKUMO- HasBaHue [unana3oH HacTPOWNKK 3aBog. Uzm.

HanbHbIA KOA4 chyHKUMKN 3Hau.
F00.21 Basosasi yactota 0: Paboyas yacrota 0 ]
npu 3agaHum 1: OnopHas YactoTa

4aCTOTbl C KHOMOK
naHenu Bo Bpemst
paboTbl

OTOT (PyHKUMOHANbHBIA KOO MPUMEHSIETCA ANs onpedeneHuns OencTBus
KHOMOK " @ naHenu ynpaeneHus. B 3aBMCMMOCTM OT yCTaHOBMEHHOro
3HaYyeHus Kofda, yKasaHHbIMU KHOMKaMy MOXHO KOppeKTUpoBaTh (MoBbiaTh/
noHwxaTtb) paboyylo wnu onopHyt 4YactoTy. Pasnuuus mexgy ABymS
HacTpoMKkamn CTaHOBATCSA 3aMeTHbIMW, Korga npeobpasoBaTernlb 4acToTbl
Haxo4uMTCs B MpoLEecce pasroHa Mnu 3amepnieHusi, koraa pabodvas yacTtoTta
OTNIMYAETCS OT OMNOPHOW YaCTOThI.

®DyHKUMO- HaszBaHue [unana3oH HacTPonkun 3aBoga. Uam.
HanbHbIV KoA PyHKLMUK 3Hau.
F00.23 [OvanasoH 0% ~ 150 % 100 % [a}
perynupoBkm

MCTOYHWKA
3a[jaHus 4acToTbl
B npu komBuHaumm
MCTOYHUKOB

MapameTp onpefensieT AMana3oH UCTOYHUKA 3a4aHWs OMOPHOrO CMrHana
kaHana B gns cnyyaes, ecnu B napameTtpe F00.09 ycTaHoBReHbl 3Ha4YeHus 3,
4,5 unn 6, a B napametpe F00.08 — 1.

DyHKUMO- HasBaHue [unana3oH HacTPoMnkun 3aBog. U3m.
HanbHbIV KO byHKLUMUN 3Hau.
F00.25 CwmelleHune 0.00 'y ~ F00.03 00.00 Ny [u}
4acToThl
BCMOMOraTenbHOro

MCTOYHMKA YacToThbl
B npwv koMBuHauum
MCTOYHUKOB

[aHHbIi napameTp yBenuuMBaeT 3Ha4YeHWe Pe3ynbTUPYHOLLEro OMOPHOro
curHana 3agaHusi AByX kaHanoB Tonbko npu A+B, A-B. 3agaHue onopHoro
CUrHana 4actoTbl MOXeT ObITb 6onee rmbkum.



DyHKUMO- HasBaHue [uana3oH HacTPOWKK 3aBopg. U3m.
HanbHbIA KOA4 chyHKUMKN 3Hau.

F00.26 CoxpaHeHvie 0: He coxpaHsieTcs 0 [a]
onopHor yactotel | 1: CoxpaHsieTcs
npwv 3agaHnm
4acToThl C
KHOMOK NaHenu
ynpasneHus
nocne ocTaHoBa
1 OTKIIOYEHUS
nuTaHus

OTa (yHKUMA OencTBUTENbHA TOMbKO TOrAa, KOrAa MCTOMHWK 3adaHus
OMOPHOTO CUrHana — KHOMKW MaHenu ynpasneHus Unn KneMmel ¢ yHKUUAMM
yBenu4eHUs/yMeHbLLEHNS 4acToThl.

DyHkuma «be3 coxpaHeHuss B naMsATU» nocne octaHoBa npeobpasoBaTtensi
4acToTbl COPOCUT YaCTOTY K 3HaYeHuto B napameTtpe F00.10.

PyHkuma «CoxpaHeHne B namsaTuy» Mocre ocTtaHoBa npeobpasoBatens
YaCTOTbl COXPaHWT MOCMeAHVWE YCTAHOBMIEHHbIE 3HAYeHWs 4acToThl,
HacCTPOeHHble KHOMKamu @ @ U KNEeMMOW.

®DyHKLMO- HasBaHue [unana3oH HacTPonkun 3aBop. Uzm.
HanbHbIN koA yHKUMU 3Hau.
F00.27 Twvn Harpysku 0: Tun G (Harpy3ku ¢ 3aBucuMTOT | W
NOCTOSIHHBIM KPYTSALLMM moaenu
MOMEHTOM)

1: Tvn P (Harpysku ¢
NepeMEeHHbLIM KpYTALLMM
MOMEHTOM)

[aHHbI napameTp BbibrpaeTcs nog HeobX0ANMbIN TUM Harpy3Ku:

0: ANS Harpy3oK C NOCTOSIHHBLIM KPYTALLMM MOMEHTOM (06LLENPOMbILLIEHHOE
npvMeHeHve);

1: Ans Harpy3oK ¢ NepeMeHHbIM KPYTALLMM MOMEHTOM (Hacochl).

®DyHKUMO- HasBanue Mvnana3oH HacTPOWNKK 3aBoga. Uam.
HanbHbIN KoA pyHKLMK 3Hau.

F00.28 C6poc HacTpoek 0: Hert pevictBus 0 [
1: C6poc Kk 3aBOACKUM
HacTpovikam,
KpOMeE napameTpoB
anekTpoasuratens,
napons 1 CepBUCHbIX
napameTpoB

1: MNocne ycraHoBkn B napametrpe FO00.28 3HayeHus 1 k 3aBOACKUM
cbpacbiBatoTcst Bce hyHKLMOHanNbHbIE NapameTpbl, KPOME:
- NapameTpoB 3eKTpoaBUraTens;



- F00.11;

- NnapamMeTpoB UCTOPUM OLLNGOK;

- F08.10;

- F08.13;

- F08.14;

Cbpoc HacTpoek HeBO3MOXeH, ecnv napametp F00.32 ycTtaHoBneH
He B 3HayveHne «0». (Cm. rn. 10.3)

DyHKUMO- HasBaHue [nana3oH HacTPOWNKK 3aBog. U3m.
HanbHbIA KOA4 dpyHKUMUN 3Hau.
F00.31 BnokvpoBka 0: HeakTvBHa 0 []
M3MEHEHUS 1: AkTuBHa
napameTpoB

Fpynna FO1: ®yHKuum 3anycka/octaHoBa

®DyHKUMO- HasBaHue [unana3oH HacTPonkun 3aBoga. Uam.
HanbHbIA OyHKLMU 3Hau.
Koa
F01.00 Pexwum 3anycka | O: Mpsamoi nyck 0 u]
1: Peseps

2: TopMOXeHMe NOCTOSHHbIM
TOKOM Nnepef 3arnyckom

0: MpsiMor NycKk C Ha4yanbHOW YacToThbl.

2: Tlepep 3anyckoMm 3anekTpogBuraTens BbINOMHAETCA TOPMOXeHue
NOCTOSIHHBIM TOKOM AfS HamarHu4nBaHusi o6MoTok (obpatute BHUMaHWe Ha
napameTpbl F01.03, F01.04).

DyHKUMO- HasBaHue [unana3oH HacTPoMnkun 3aBop. Uzm.
HanbHbIN koA yHKLUU 3Hau.

F01.01 YacroTta 0.00 Ny~ 10.00 'y 0.00 'y o
3anycka

F01.02 Bpewms 0.0c~100.0c 00c [ ]
yaepxaHua
YacToThl
3anycka

Ytobbl  obecneuutb  Tpebyemblii  MYCKOBOW  KPYTSALUMA  MOMEHT
anekTpogsuratensl, HeobxoaMMo nNpaBwnbHO 3aaaTh YacToTy 3anycka (F01.01).
Ecnu 3HayeHne napameTpa CMMLIKOM BENUKO, BO3MOXHO BO3HUKHOBEHWE
neperpysku no TOKy Npu pasroHe. Ecnn onopHas 4actoTa HwKe 4acToTbl
3anycka, 3anyck npeobpasoBaTensi YaCcTOTbl HEBO3MOXEH, U OH HaxoAWUTCS B
COCTOSIHUM OCTaHOBa (B TOMYKOBOM pEXUME 3Ha4YeHue 4acToTbl 3anycka He
BnMsieT Ha paboTy npeobpasoBaTens 4acToThl).

Bpewmsi ygepxaHua 4acToTbl 3anycka: Bpems pabotbl M4 Ha 4yacToTe
3anycka B npoLiecce 3anycka.



®DyHKUMNO- HasBaHue [unana3oH HacTPOWNKK 3aBoga. Uam.
HanbHbIN KOA byHKUMK 3Hau.

F01.03 Tok TopmoxeHus | 0 % ~ 100 % 0% ]
NOCTOSAHHbLIM
TOKOM nepen
3anyckom

F01.04 Bpewmsi 0.0c ~100.0c 00c [ ]
TOPMOXEHUS
NOCTOSIHHBLIM
TOKOM repes
3arnyckom

TopmoXXeHue NOCTOSIHHBIM TOKOM OObIYHO MCMOMb3yeTcs Ans OCTaHoBa W
nocriegyoLlero 3anycka anekrpoasuratens. MpeasaputensHoe Bo3byxaeHue
NMOCTOSIHHBIM TOKOM UCMOSb3yeTcs AN CO3[4aHusi MarHUTHOro nons nepep
3anyckom. Ecnu BpeMsi guHaMW4ecKoro TOPMOXEeHWs ycTaHoBneHo Ha 0,
PYHKUMSA OVHAMUYECKOrO TOPMOXEHUSI HeakTMBHa. Yem Oornblue 3HaveHue
TOKa TOPMOXeHMWs, Tem Bornblue TOpMO3HOE ycunue.

3HauyeHne napameTtpa F01.03 — BenmMumMHa Toka TOPMOXEHMS B MPOLiEeHTax
OT HOMWHAarbLHOro ToKa aneKTpoaBuraTens.

®DyHKUMO- HasBaHue Mnana3oH HacTPOWNKK 3aBoga. Usm.
HanbHbIN KO4 OyHKLMUN 3Hau.
F01.05 Pexum paaroHa/ 0: MNpsmMas xapakTepucTyka 0 ]
3ameaneHus 1: S-o6pasHas
Xapaktepuctuka A

2: S-o6pasHas
XapakTepucTuka B

0: 3aBMCUMOCTb HanpsHKeHUst OT YacToTbl — nuHenHas. Cepusa LCI nmeet
4 BpemeHW pa3roHa W 3amenneHusi, KOTOpble MOXHO BbIOMpaTb 4Yepes
MHOrOyHKUMOHanNbHble UndpoBble BXxodHble krnemmbl (FO06.00 ~ F06.08).
1: BbIxogHasa YacToTa yBeNnu4MBaeTCs WNM YMEHbLLAeTCs B COOTBETCTBUM C
XapaKTepuCTMKON S Tuna, KoTopasi NpuMeHsieTcs Ans NMdToB, KOHBEVEPOB U T.
A. MapameTpbl FO1.06 n FO1.07 onpenensioT HayanbHbIN y4acTok S-obpa3sHon
XapaKTepucTUKM pas3roHa W 3ameanieHUs U KOHEYHbIN yyacTok S-obpasHoi
XapaKTepuUCTUKV pasroHa 1 3ameasneHus.

2: MNpw pasroHe 1 3aMeaneHnn Mo xapaktepuctuke S Tuna B HomnHanbHas
YacToTa AneKTpoABuraTens BCerga SBnseTcs ToYkow nepernba, kak nokasaHo
Ha pucyHke 6.3. MNpumeHseTcsa B NpuBoaax, rae TpebyeTcs paboTta Ha CKOPOCTHAX
BbilLe HOMWHanbHbIX. Korga onopHasi YactoTa Bblle HOMWHANbHOW, BpeMms

pa3roHa CoCTaBnAaeT: t — (4/9 * (folfn) 2 + 5/9) *T

roe fo — onopHas yacToTa, fo — HOMMHanNbHasi YacToTa anekTpoaBUraTens,
T — Bpems pasroHa oT 0 4O HOMWHaMNbHOM 4YacToThbl.



DyHKUMO- HasBaHue [nana3oH HacTPONKn 3aBogp. Usm.
HanbHbIV byHKUMU 3Hau.
KoA,

F01.06 HayarbHsii 0.0 % ~ 100.0 % 30 % L]
yJactok
S-0BpaszHon
XapaKTepucTUKA

F01.07 KoHeuHbIi 0.0 % ~ 100.0 % 30 % L]
y4acTok
S-06pasHoit
XapaKTepVCTUKA

MapameTtpbl F01.06 n F01.07 COOTBETCTBEHHO OMNPEAENnsAT rpaHuLbl
yyactka S. [1Ba napameTpa AOMmKHbI YAOBNETBOPsTh TpebosaHuo: F01.06 +
F01.07 <100.0 %.

Ha puc. 6.2 t onpegensetca napametrpom FO01.06, npu yBenuyeHun
napaMeTpa KpyTU3Ha W3MEHEHMS  BbIXOOHOW  4acTOTbl  MOCTEMNEHHO
yBenuuusaetcs. [Npn yBennyeHnn napameTpa t2, onpegensemoro napameTpom
F01.07, KpyTusHa M3MEHEHWs BbLIXOAHOW YacTOTbl TakKe YyBenuMunmBaeTcs.
Yyactok mexagy T1 un T2 saBnseTca PUKCUPOBAHHLIM, TO €CTb WHTepBan
ABMAETCH NIMHENHBIM W MaBHbIM.

MapameTtpbl F01.06 n F01.07 cooTBETCTBEHHO OMNpeaensoT rpaHuLb
yyactka S. [1ea napameTpa AOMmKHbI YAOBNETBOPATL TpebosaHuo: F01.06 +
F01.07 <100.0 %.

BixoAHan vactora (M) A suxonman vacrora (ry)
Onopuas uactora e O[10PHAA YACTOTA

wacrora (11

spemn
> i’y
T T F *
Puc. 6-2 Kpuean S pasroHa/TopmoxeHna A Puc. 6-3 Kousan S pasrona/Toomomenunn B
®DyHKUMO- HasBaHue Mvnana3oH HacTPOWNKK 3aBogp. Usm.
HanbHbIV KOoA OyHKLMK 3Hau.
F01.08 Pexwum octaHosa | 0: OcTaHoB ¢ 3ameaneHnem 0 o

1: OcTaHoB Mo UHepLMn

0: OcTaHoB C 3ameasnieHneM

Mocne nonyyenus komaHabl «CTOM» MY cHuxaeT BbIXOOHYK YacToTy B
COOTBETCTBUM C PEXMMOM 3aMeArneHns U 3aAaHHbIM BpEMEHEM 3aMeaneHns
0o 0.

1: OcTaHOB No MHepLun

Mocne nonyyeHus komanabl « CTOMM» MY npekpallaeT nogadvy HanpskeHus
Ha anekTpoaBwraTenb. B 3ToM cnyyae ocTaHOB anekTpoaBuratens
Npon3BOANTCSA NO UHEPLN.



DyHKUMO- HasBaHue [uana3oH HacTPonkun 3aBog. Uzm.

HanbHbIA KOA chyHKUMKN 3Hau.
F01.09 YacToTa Havana 0.00 Ny ~ F00.03 0.00 'y o
TOPMOXKEHUSI

MOCTOAHHBLIM TOKOM

F01.10 Bpewms oxungaHus 0.0c~100.0c 0.0c u]
TOPMOXeHUA
MOCTOSIHHBIM TOKOM

FO01.11 Tok TopMOoXeHus 0% ~ 100 % 0% u]
NOCTOSAHHBIM TOKOM

F01.12 Bpewmsi TopmoxkeHust | 0.0 ¢~ 100.0 ¢ 00c m]
NOCTOSIHHBIM TOKOM

HauyanbHasi 4yactoTa TOPMOXEHMSI MOCTOSIHHBIM TOKOM MpW OCTaHoBE
onpefensieT ypoBeHb, KOrga HauvHaeT BbIMOMHATHCA MPOLLECC TOPMOXEHMS.

Bpemsi oxuaaHusi TOPMOXEHUS MOCTOSIHHbIM TOKOM MpU  OCTaHOBeE
onpefenseT 3afdepXkKy nepeq akTuBauven AMHAMUYECKOTO TOPMOXEHMS.
Mcnonb3yetcss Ona npegoTBpalleHns OTkasa K3-3a neperpyskn Mo TOKy,
BbI3BAHHOIO TOPMOXXEHMEM MOCTOSIHHLIM TOKOM Ha BbICOKMX CKOPOCTSIX.

TOK TOPMOXXEHUSI NMOCTOSIHHBIM TOKOM MPW OCTAHOBE ONpeAenseT BEMMUMHY
TOKa TOPMOXEHUSI OTHOCUTENBHO HOMWHAMBHOIO TOKa ABUraTens B NpoLeHTax.
Yem Gornblue TOK, TeM cunbHee 3pdPeKT TOPMOXKEHUSI NOCTOSIHHBIM TOKOM, HO
TeM cunbHee HarpeBaeTcs anekTpoasuratens u MY.

Bpemsi TOpMOXEHUsi MOCTOSIHHbIM TOKOM OMpeaensieT AnuTenbHOCTb
TopmoOXeHusi. Ecrnin Bpemsi paBHO 0, TO TOPMOXEHME MOCTOSHHLIM TOKOM
HEeaKTUBHO.

[Mpouecc TOPMOXEHUs MOCTOSIHHBIM TOKOM MpM OCTaHOBE MOKa3aH Ha
PUCYHKE HUXE:

BbixogHas uactota (M) f

YactoTa Hauyana TOPMOKEHUA NPU OCTAHOBE | // Bpems (t)
L / >
A
3HaueHue BbIXOAHOTO HANPAKEHUA |
[OuHamnueckoe TOpMoXKeHue i ey
I / i | Bpems (t)
>
5 e
~ Bpems AMHAMWUYECKOrO TOPMOKEHNA

Pabora NY

Puc. 6.4 - [Tpoyecc MopMOKXeHUsI MTOCMOSIHHbIM MOKOM



DyHKUMO- HasBaHue [unana3oH HacTPOWNKK 3aBog. U3m.

HanbHbIA KOA chyHKUMKN 3Hau.
F01.14 Koadpcpuument 1~ 100 20 o
6bICTpOAENCTBUS
OTCrexvBaHus
cKopocTn

Yem Gonblue 3HaveHVe napameTpa, TeM GbicTpee oTcrnexusaHne. OgHako
CMULLIKOM BbICOKOE 3HaveHue NpuBeaéET k HecTabunbHow paboTe.

DyHKUMO- HasBaHue [nana3oH HacTPonKun 3aBog. Uzm.
HanbHbIA KO4 chyHKUMKN 3Hau.
F01.15 KoadhduumeHt 0% ~ 100 % 100 % =
TOPMOXEHUS

OTOT (OyHKUMOHAMbHbBIN KOA AeMCTBUTENEH TOMbKO AN npeobpasosaTtens
4acTOTbl CO BCTPOEHHbIM TOPMO3HBLIM MOZyreM. Yem Bbillie MHTEHCUBHOCTb
TOPMOXeHUs, TeM 6ornblie MPOAOIKUTENBHOCTL BKMIOYEHNSI TOPMO3HOTO
MOZynsi U TeM CUnbHEe TOPMOXEHME, HO MPU 3TOM CuribHee dyKTyauum
HampsKeHWsi Ha LUMHEe MOCTOSIHHOrO Toka npeobpasoBaTens 4acToThbl B
MpOoLIECCE TOPMOXKEHUS.

Fpynna FO2: MapameTpbl anektpoasuraTtens 1

®DyHKLMO- HasBaHue [nana3oH HacTPOWNKK 3aBog. Uam.
HanbHbIV KO OyHKLUMUN 3Hau.
F02.00 Tun 0: CTaHgapTHbIN 0 [
aneKkTpoaBUraTenst | acuHXpPOHHbII
1 aneKkTpoasUratens

1: OnekTpoaBuraTens,
afanTMpoBaHHbIi ANs
paboTbl C YAaCTOTHBIM
npeobpasosatenem (AQYP)

F02.01 HomuHanbHas 0.1 kBT ~ 1000.0 kBT 3aBucut | =
MOLLHOCTb ot
anekTpoasuratens moaenu
1

F02.02 HomuHanbHas 0.01 Ny ~ F00.03 3asvcut [
yacTtoTta ot
anekTpoasuUratens moaenu
1

F02.03 HomuHanbHas 1 06/MuH ~ 65535 06/MUH 3aBucut | =
CKOpOCTb ot
BpaLleHust mozenu
anekTpoasuratens

1



F02.04 HomuHansHoe
HanpspkeHve

anekTpoasuratens 1

1B~2000B

3asucut ot n
mozenu

F02.05 HomunHanbHbIN TOK

anekTpoasuratens 1

0.01 A~655.35A
(MowwHocTb MY < 55 kBT)
0.1 A~6553.5A
(mowHocTb MY > 55 KBT)

3aBucut ot n
mogenu

ObITb KOPPEKTHO BBeAEHbI

[na HopmanbHoM paboTbl NpeobpasoBaTens 4acToTbl LOJKHbI
OaHHble C nacrnopTHOW Tabnuyku

= | onekTpoaBuratens.
DyHKUMO- HasBaHue [nana3oH HacTPOWNKK 3aBopa. Uzm.
HanbHbIV KOoA PyHKLMUK 3Hau.

F02.06 ConpotusneHue 0.001 Om ~ 65.535 Om 3aBueut [ ]
obmoTok cTaTopa (mowHocTb MY < 55 kBT) or
anekTpoasuratens 0.0001 Om ~ 6.5535 Om mogenmu
1 (mowHocTb MY > 55 kBT)

F02.07 ConpoTtusneHve 0.001 Om ~ 65.535 Om 3aBucUT | m
obmoToK poTopa (mowHocTb MY < 55 kBT) or
AneKTpoABuraTens 0.0001 Om ~ 6.5535 Om moaenu
1 (moLHocTb MY > 55 kBT)

F02.08 MHayKTMBHOCTL 0.01 MI'H ~ 655.35 MI'1 3aBucut [ ]
paccesHua (moLyHocTb MY < 55 kBT) or
anekTpoaBuratens 0.001 MIH ~ 65.535 M1 Moaenu
1 (moLHocTb MY > 55 kBT)

F02.09 BsaumHas 0.1 MI'H ~ 6553.5 MI'1 3asucut []
VHAYKTUBHOCTb (mowHocTb MY < 55 kBT) or
anekTpoaBuratens 0.01 MI'H ~ 655.35 MI'H Moaenu
1 (moLHocTb MY > 55 kBT)

F02.10 Tok xonocToro xoga | 0.01 A ~ F02.05 3aBucut n
anekTpoaBuratens (mowHocTb MY < 55 kBT) ot
1 0.1 A~ F02.05 moZenmu

(mowyHocTb MY > 55 kBT)
KoppekTHblii BBOA NapamMeTpoB  Hanpsivylo BhAusieT Ha  paboTty
anekTpogBuratens. |-|pl/| nposeaeHun cTaTtuyeckon VI,D,eHTVI(t)VIKaLWIVI

BbIMOSTHAETCA KOPPEKTUPOBKA TONbKO Tpex napametpos: F02.06 ~ F02.08,
a nomnHas uaeHTUdUKauusi BbINOMNHSAET KOPPEKTMPOBKY HE TOMbKO Bcex 5
napamMeTpoB, HO U NocrneaoBaTenbHOCTM a3 3HKoaepa U T. 4.

DyHKUMNO- HasBaHue Jrana3oH HacTpomnkun 3aBogp. Usm.
HanbHbIA KoL OyHKLMUU 3Hau.
F02.27 Twn aHkoaepa 0: ABZ vHKpeMeHTanbHbIN Basucut ot ]
1: UVW nHKpeMeHTanbHbIn | Moaenu
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F02.28 BbiGop Tuna nnatel | 0: QEP1 0 ]
PG
Mpeobpasoeatenem LClI nopgepxuBaloTcs [OABa TuMna  3HKOOEPOB,
yCcTaHoBuTe COOTBeTCTByIOIJ.l,VIIZ TN NNaTbl paclumnpeHna PG.
®DyHKUMO- HasBaHue [unana3oH HacTPOnkun 3aBoga. Usm.
HanbHbIV Kof, pyHKUMM 3Hau.
F02.29 Konunyecteo 1 ~ 65535 2500 [ ]
NMMynbCcoB Ha
obopoT

[Ons koppekTHOW paboTbl
mmnynscoB ABZ unu UVW Ha o6opor.

npueoga YyCTaHOBUTE TOYHOE KONMUYECTBO

DyHKUMO- HasBanue [nana3oH HacCTPOMKMN 3aBop. Usm.
HanbHbIA KOg OyHKLMN 3Hau.
F02.30 Mocneposatens- 0: MNpamas 0 [ ]
HocTb a3 AB 1: O6patHas
aHkoaepa ABZ

OTOT NnapameTp AeNCTBUTENEH TONbKO Ans 3Hkodepa ABZ, npu F02.27 =0

DyHKUMO- HasBaHue [nana3oH HacTPOWNKu 3aBopa. Uzm.
HanbHbIW Koa PyHKLUU 3Hau.

F02.31 Yron ycrasku 0.0°C~359.9°C 0.0°C n
3HKkozepa

F02.32 MNocnepoBaTtenb- 0: Mpsimas 0 [
HOCTb ha3 UVW 1: O6patHas
aHkogepa UVW

F02.33 Yron cmeLleHus 0.0°C~359.9°C 0.0°C [
patymka UVW

F02.36 Bpewms 0.0 c: HeT 00c ]
obHapyxeHus 0.1c~10.0c
o6pbiBa 06paTHOW
CBS3M1 M0 CKOPOCTU

Mcnonb3yeTcs Ans ycTaHOBKM BpeMeHW obHapyxeHusi obpbiBa aHKkoaepa.
Ecnn npogomxutenbHOCTb 0OpbIBa MpeBbllaeT YCTaHOBIIEHHOE BpeMs
F02.36, MY BbigaeT owwnbky E026. Ecnu yctaHoBneHo 3HadveHue 0.0 cex,
AaHHas yHKUMS HeakTUBHA.

INSTART®

80



DyHKUMO- HasBaHue [uana3oH HacTPonkun 3aBog. Uzm.

HanbHbIA KOA4 dpyHKUMUN 3Hau.
F02.37 WpeHTtndpukaums 0: HeT pencraus 0 n
napameTpoB 1: Cratuueckast

anekTpoasuratens | maeHTudukaumus
2: MonHasa avHamnyeckas
naeHTudmKaums

0: He BbInonHseTcs.

1: Cratndeckass wuaeHTUdUKaUMS MWCNONb3yeTca Mpu  HEBO3MOXHOCTU
MEXaHU4eCKN OTLENUTb Harpy3Ky OT arieKTpoaBuratens, npym 3Tom napameTpbl
C NacnopTHON Tabnuykn anekTpoasuraTens OMKHbI ObiTb BBEAEHbI KOPPEKTHO
B napameTpbl F02.00 ~ F02.05. MNMpn naeHTndmkaumm MY BbINOAHMT 3amep
COMpoTMBIEHUsT OOMOTKM cTaTopa, COMpPOTUBIEHWE OOMOTKM poTopa W
WHOYKTUBHOCTb paccesHus. [lpu 3TOM B3aMMmHas WHAOYKTMBHOCTb U TOK
XONOCTOro xoAa He ByayT 3amMepsATbCS.

2: [Ons peanusauuy nNOfAHOM uvAeHTUMKaUMM Heobxoaumo, 4YTOObI
anekTpogsuraTens Obln OTUENneH OT Harpy3ku. B npouecce naeHtudwmkaumm
MY cHayana BbINOMHAET CTAaTUYECKYH MOEHTUMMKALMIO, a 3aTeM BbINOSHAET
pasroH 0o 80% OT HOMWHAanNbHOW 4acTOTbl ANeKkTpoaBuraTens, 3arem paborty
Ha AaHHOWN YacToTe M OCTaHOB.

Mepen wnpoeHTUdMKaunen HeobxoAMMO ycTaHOBWTbL napameTpbl F02.00
~ FO02.05, Takke HeobxoAMMO NpPaBUMBLHO YCTAHOBWUTb TWUM 3HKOAEpa W
KONMM4eCTBO UMNynbCcoB aHkoaepa F02.27, F02.28.

YTobbl BbINONMHUTL MAeHTUdMKaumo, yctaHosute F02.37 - 2, 3atem
Haxmute KHonky «[MYCK». T[lo 3aBepweHuv uvpeHTudmkaumm byayT
CKOPpPEeKTUPOBaHbI NATb NapameTpoB anekTpogsuratens: F02.06 ~ F02.10, a
Takke nocnegosatenbHocTb a3 AB aHkogepa F02.30 n napameTpbl KOHTYypa
Toka: F03.13 ~ F03.16.

YTo6bl OCTAHOBUTL MAEHTUUKAUMIO, HAXMUTE KHOMKY «CTOlM».

— MpoeHTugmkaumsa MoxeT ObiTb BbINOIHEHA TOSMLKO MPU PeXnUMe
== | 3anycka c naHenu. [MNocne 3aBepLUeHVs OEHTU(MKALUM NPOUCXOOUT
m— | ABTOMaTMYECKWI BO3BPAT 3HAYEHMS K 0.

Fpynna FO3: MapameTpbl ANA perynmpoBKu
BeKTopHoro cnoco6a ynpasnenus (VC)

Kogbl dyHkumn rpynnbl FO3 aencTBUTENbHbI TOMbKO ANsi BEKTOPHOro
ynpaBreHus 1 HegencTBUTeNbHbI Ans ckanspHoro ynpasnexus (U/f).



®yHKLMO- HasBaHue [nana3oH HacTPoMKK 3aBopg. Uam.
HanbHbIA KOA dpyHKUUN 3Hau.

F03.00 Koadpcpuument 1~ 100 30 u]
NPOMOPLIMOHANILHOCTM
KOHTypa ckopocTm 1

F03.01 Bpewms 0.01¢~10.00c 0.50c u]
MHTErpypoBaHus
KOHTypa ckopocTu 1

F03.02 Yacrota 0.00 Ny ~ FO3.05 5.00 'y o
nepeknioyeHns 1

F03.03 Koadpcpuument 1~ 100 20 a]
NPOMOPLIMOHANBLHOMO
yBENUYeHWs KOHTypa
CcKopoCTH 2

F03.04 Bpems 0.01¢~10,00c 1.00c o
MHTErpupoBaHns
OTKMOHEHUI KOHTYpa
CcKopoCTH 2

F03.05 Yactota F03.02 ~ F00.03 1000y | o
nepeknioyeHns 2

Mpn pabote Ha pasHbix YacTtoTax MY MoxeT BbIOMpaTb pasnuyHble
KO3 PULMEHTBI KOHTYpa CKOPOCTW.

Mexgy Todkamm nepeknioyveHuss  koadduumeHtoB MU nonyyaetcs
TNIMHEVHBIV rpadpuK 3aBUCMMOCTU, KaK NOKa3aHO HKe:

A Napamerps M

(F03.00, F03.01»

F03.03; E0304 === omm———

A .
B Yacrota

F03.02 F03.05
Puc. 6.5 - 3asucumocms napamempos M1 om yacmomsi
YBenuune NponopLMOHanbHbIi - KOIPMULMEHT U YMEHbLUMB BpeMS
VNHTErpPYpPOBaHNs, MOXHO MOBbLICUTL BbICTPOAENCTBUE KOHTYpPA, HO Ype3MEPHO
BbICOKMA  MPOMNOPLMOHANbHLIA  KO3(PMULMEHT  MNU  CRULIKOM  HU3KWUIA
KO3(PDULMEHT MHTErpUPOBaHWS MOXET Bbi3BaTb konebaHus CUMCTeMbl, YTO
npueegeT k cbosm B paboTe.
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KoadbduumeHtsl A koHTypa CKOpPOCTM 3aBWUCAT OT WMHEPLMOHHOCTU
cucTemMbl NnpuBoaa. [Ansa KoppekTHo paboTel HEOOX0AMMa KOPPEKTUPOBKa NoA
pasnuyHbIE TUMbI HArpy3oK.

DyHKUMO- HasBaHue [nana3oH HacTPOWNKK 3aBopg. Uzm.
HanbHbIA KOA chyHKUMKN 3Hau.
F03.06 Koppekuus 50 % ~ 200 % 100 % u]
MOMEHTa npu
BEKTOPHOM
ynpasneHuu

Mpu 6e30aTYNKOBOM BEKTOPHOM YMpaBrieHUM CKOPOCTbIO 3TOT napameTp
ucnonb3yeTcs AN PerynupoBKU TOYHOCTU CKOPOCTM 3rieKTpodBuraTenst Ha
HU3KMX YacToTax Npu YBENUYEHWN HArpy3ku, U HA0GOPOT.

Mpy BEKTOPHOM yNpaBReHWn ¢ 4aT4MKOM OBpaTHOW CBSI3W 3TOT napameTp
MOXEeT perynumpoBaTb BEMWYMHY BbIXOAHOTO Toka MY npu ogHUX U Tex xe
3HAYEHUSIX Harpy3sku.

DyHKUMO- HasBaHue [nana3oH HacTPOWKK 3aBog. Uzm.
HanbHbIA KO4 cyHKUMKN 3Hau.
F03.07 Bpewms 0.000 c~0.100c 0.000 ¢ =
unbTpoBaHWA
KOHTypa
CKOPOCTKN

C yBenuyeHneM BpemeHu (UNbTPOBaHUSA YBENUYMBAETCS BPEMsi OTKIMKa
Ha 3MeHeHne CKOpOCTH.

DyHKUMO- HasBaHue [unana3oH HacTPoMnkun 3aBog. Uam.
HanbHbIN koA OyHKLUU 3Hau.

F03.08 KoadhdpmumeHt 0~ 200 64 u]
nepeBo3byxae-
HUS NpY
BEKTOPHOM
ynpasneHum

B npouecce 3ameaneHuss MY npu BbICOKOMHEPLIMOHHBLIX Harpy3kax
NPOMCXOANT NEpPeHanpsiKeHe B 3BEHE NOCTOSIHHOMO TOKa MO NPUYUHE MOMNbITKA
cTtabunusaumm cKopocTM Ha 3afaHHOM ypoBHe. Yem Gonblue koaduLmeHT
nepeBo3byXAeHUs, TEM CUIbHEE BbIMONHAETCS CTabunmaaumns ckopocTy.

Mpy crnvwkom BbICOKOM  KO3hduMumMeHTe nepeBo3dyXAeHNs MoryT
BO3HMWKaTb Neperpysku rno ToKy.

B cny4yasix paboTbl ¢ ManoMHepLIMOHHLIMU Harpy3kaMu 1 Npy NOAKMHOYEHNUM
TOPMO3HOr0 pe3ncTopa PEKOMEHAYETCS YCTaHOBUTL KOI(MMULIMEHT yCUNEHUS
nepeBo3byxaeHus Ha 0.



DyHKUMO- HasBaHue [vnana3oH HacTPOWMKMN 3aBopg. Uam.
HanbHbIA KOA dpyHKUUN 3Hau.
F03.09 McTouHuk 0: Uudbposon curHan B 0 a]
KELELTE] napametpe F03.10
MaKCUMarbHOro 1: AHanoroBbi Bxog All
MOMeEHTa 2: AHanorosbivi Bxog Al2
AN pexuma 3: AHanorosbivi Bxog Al3
ynpasneHus no (dbyHKUMA OTCYyTCTBYET
CKOpOCTU B LCI(S) n LCI-GY/PY-1)
4: BbICOKOYACTOTHbIN
vMnynbcHbIA Bxod HDI
(cbyHKUMA oTCyTCTBYET
B LCI(S) n LCI-GY/PY-1)
5: Mpotokon ceasn ModBUS
RTU
6: MuHumym ns All, Al2
7: Makcumym u3 Al1, Al2
F03.10 OrpaHuvyexne 0.0 % ~ 200.0 % 150 % o
MOMeHTa
ANs pexumMa
ynpasneHus no
cKOpOCTUN

B pexume ynpaeneHuns no ckOpoCTM MaKCUMarbHbIN BbIXOAHON KPYTALLMIA
MOMeHT MY orpaHnymnBaeTcs 0AHUM U3 UCTOYHUKOB 3a4aHVsA MakcUMarnbHOro
KPYTSLLEro MOMEHTa.

B napameTtpe F03.10 = 100 % — HOMUWHAanNbHbIVA KPYTALLMIA

MOMeHT MY.

DyHKUMO-
HanbHbIA KOog

HaspaHue
OyHKLUN

[vana3oH HacTpPoMnkn

3aBop.
3Hau.

Usm.

F03.13

MponopuunoHanb-
HbI KO3 DULIMEHT
BO3GYXaeHWA
KOHTypa Toka, Kp

0 ~ 60000

2000

F03.14

KoadbpmumeHnt
MHTErpypoBaHms
BO36YXaeHusa
KOHTypa TokKa, Kl

0 ~ 60000

1300

F03.15

MponopuunoHans-
HbI KO3 DULIMEHT
yCUNeHUst MoMeHTa
KOHTypa Toka, Kp

0 ~ 60000

2000

F03.16

KoadpbumumeHt
MHTErpupoBaHmsi
MOMEHTa KOHTypa
ToKa, Kl

0 ~ 60000

1300
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F03.17 WHTerpanbHoe 0: HeakTnBHO 0 o
CBOWCTBO KOHTYpa 1: AKTUBHO
CKOpPOCTU

MapameTpbl  perynupoBaHUsi KOHTypa Toka BEKTOPHOro crocoba
ynpaBreHns aBTOMaTUYeCKN YCTaHaBMMBAaOTCS, €CMU BbINOSHAETCSA MonHas
noeHTudmkaumsa.

MHTerpanbHbIn perynsatop KOHTypa Toka He MCMonb3yeT BPeMsi B Ka4ecTBe
eanHULbl nsmepeHns. Ecnm koadhdrUMEHTBI YCUIEHNS KOHTYpa TOKa 3aBbILLEHbI,
3TO MOXET MPUBECTM K KorebaHusiM BCEro KOHTypa ynpaBrieHusi, No3ToMy,
Korga konebaHusi Toka UNM KPyTSAWEro MOMEHTa BENUKM, KO3PMUUNEHTbI
NpPOMOPLMOHaNbHOro perynnpoBaHust AOMKHbI ObiTb YMEHbLUEHbI.

DyHKUMO- HasBaHue [nana3oH HacTPOMKK 3aBog. Uzm.
HanbHbIA KO4 cyHKUMKN 3Hau.
F03.23 Bbi6op pexvma 0: Ynpaenexue no 0 [ ]
ynpasneHus no CKOpOCTYU
ckopocTw/no 1: YnpaBneHwue no
MOMEHTY MOMEHTY

[nsa Bbibopa pexvma ynpaenenus MY ecTb ABa BapuaHTa: ynpasreHve no
CKOPOCTM UMK ynpasrieHne no MOMEHTY.

C nomoLuyblo pyHKUMI UMdpoBbIX knemm (dyHKumsa 29) nepeknovartens
ynpaBneHnsi CKOPOCTLIO/KPYTALMM MOMEHTOM (dpyHKumsi 46) n napameTpa
F03.23 MOXHO nepeknioYaTbCa Mexay pexmnMamMu ynpasreHusi No CKOpoCTU
N MOMEHTY.

DyHKUMO- HasBaHue [nana3oH HaCcTPOWNKK 3aBogp. U3m.
HanbHbIA KO OyHKLMUK 3Hau.
F03.24 McTounnk 0: Lincbposoit curHan 0 [ ]

3ajaHus B napameTtpe F03.26

OMopHOro 1: AHanoroBbivi Bxog All

curHana B 2: AHanorosbliii Bxog Al2

pexume 3: AHanoroBbIi Bxog Al3

ynpaBneHusi no (dbyHKUMA oTCyTCTBYET

MOMEHTY B LCI(S) uLCI-GY/PY-1)

4: BbICOKOYaCTOTHbI
UMMy nbCHbIN BXoa HDI
(dbyHKUMA oTCyTCTBYET

B LCI(S) uLCI-GY/PY-1)
5: MpoTokon cBs3n
ModBUS RTU

6: MuHumym us Al1 n Al2
7: Makcumym u3 All n Al2

F03.26 Lincbposon -200.0 % ~ 200.0 % 150 % u}
OMOPHBIN curHan



[lns 3afaHUa ONOPHOTO CUrHana KpyTALero MoMeHTa umeeTcst 8 cnocobos.
KpyTawmn MOMeHT 3agaeTcs OTHOcuTeNnbHbIM  3HadyeHnem, 100 %
COOTBETCTBYET HOMUHANBHOMY KpyTsiLLEMY MOMeHTY 4.

DyHKUMO- HasBaHue [nana3oH HacTPOWNKK 3aBopg. Uzm.
HanbHbIA KOA4 chyHKUMKN 3Hau.

F03.28 MpepenbHas 0.00 'y ~ F00.03 50.00 'y o
yacTtoTta ans
npsiMoro
BpaLLeHus
B pexume
ynpasneHus rno
MOMEHTY

F03.29 MpepnenbHas 0.00 'y ~ F00.03 50.00 'y, o
YyactoTa Ans
o6partHoro
BpaLleHus
B pexume
ynpasneHus rno
MOMEHTY

McnonbayeTcs Ans orpaHUyeHnst CKOPOCTU B PEXMME YNPaBIEeHUs KPYTSALLMM
MOMEHTOM. ECnu KpyTALLMIA MOMEHT Harpysku MeHbLLE BbIXOAHOTO KPYTSILLETO
MOMeHTa 3neKTPOABUraTens, CKOPOCTb 3neKTpoaBuraTens 6yaeT npoaonkaTts
pacTu; 4tobbl NPeaoTBPaTUTL aBapuK, OrpaHUYbTE MaKCUManbHYK CKOPOCTb
anekTpoaBuraTensi.

®DyHKUMO- HasBanue [nana3oH HacTPONKun 3aBogp. U3m.
HanbHbIA KOog OyHKLMUN 3Hau.

F03.30 Bpems pasroHa 0.00 ¢ ~650.00 ¢ 0.00c o
B pexvme
ynpaeneHusi no
MOMEHTY

F03.31 Bpewms 0.00 ¢ ~650.00 ¢ 0.00c =]
3amMezneHus
B pexvMe
ynpaBneHusi no
MOMEHTY

B pexume ynpaBneHusi N0 MOMEHTY KpPYTSLLMIA MOMEHT 3NIeKTpoABMraTens
MU MOMEHT Harpysku onpefensitoT CKOPOCTb 3MEKTpoABUraTens U CKOpocTb
M3MEHEHWSI Harpy3ku, NMO3TOMY CKOPOCTb 3MEeKTpOABUraTensi MoOXeT GblCTpo
MEHSATBbCSl, YTO MPUBOAWUT K CIULWIKOM GomnbluMM  KONMeGaHUsIM  CUCTEMBI,
MeXaHU4Yeckum BuOpauusamM U T. A. Ons cHwkeHusi koneGaHuii MOXHO
oTperynupoBaTtb 6oriee nnaBHOe HapacTaHWe CKOPOCTW 3dneKTpoaBurartens,
YBENUYMB BpEMS pa3roHa 1 3ameaneHus.



OpgHako B pexume yrnpaBneHWs MNo MOMEHTY Bpems 3amefneHus
Heobxogumo yctaHoBuTb Ha 0,00 c, korga TpebyeTcs ObICTPbIA OTKIMK
MOMeHTa. Hanpumep, ons AByx anektpoasuraTenei, nepeMeLLatLimx ogHy u
Ty e Harpysky, ycTaHoBuTe ans MY Begywiero anekTpoaBuraTens — pexum
ynpaBreHusi Mo CKOpoCcTH, Ans BeAoMoro MY pexum ynpasneHns o MOMEHTY.
Mpyn N3MeHEeHUN KPYTSALLErO MOMEHTa BEeAYLLEro 3NeKTPoABUraTens KpyTALLMIA
MOMEHT BEOMOrO 3NIEeKTPOABUraTenNs AOMKEH CUHXPOHHO MOACTpamBaTbCs K
BeayLlemy. B aTom cnyyqae yctaHoBuTe Bpems pasroHa n 3ameanerus 0,00 c.

F'pynna FO4: MapameTpbl ANs HACTPOMKK CKansipHoro cnocoba
ynpasneHus (U/f)

MapameTpbl aTON rpynnbl OeVCTBUTENbHbI TOMBLKO A5 CKanspHOro cnocoba
ynpasneHua U/f n HepeWcTBUTENbHBI ANS BEKTOPHOro cnocoba ynpasneHua.

DyHKLMO- HassaHve [vana3oH HaCTPOMKMK 3aBsop. WU3m.
HanbHbIA KOA4 chyHKUMMN 3Hau.
F04.00 Tun 0: JlnHenHasn 0 ]

xapakrepuctukn | 1: JlomaHas
U/f gns anekTpo- | 2: KBagpatuuHas
asuratens 1 3: MNonHocTbIo pas3aenbHbIn
pexum U/f
4: YacTuyHo pasfenbHbIn
pexum U/f
5: KsagpatniHas
Xapaktepuctuka 1.2
6: KsagpaTtnuHas
Xapaktepuctuka 1.4
7: KBagpatuyHas
XapakTepucTuka 1.6
8: KsagpaTnuHas
Xapaktepuctuka 1.8

0: IluHeriHas xapakTepucTuka

MopxoanT Ans cTaHAAPTHBIX NPUMEHEHWI.

1: llomaHas xapakTepucTumka

MoaxoauT AN cneumarnbHbIX HArpy3okK, TakMx Kak CyLUMITKW, LeHTpudyri 1
T. A. MoxHO nonyuntb He06XoAUMYIO XxapaKTepucTuKy cooTHoweHus U/f, 3apas
napameTpbl F04.03 ~ F04.08.

2: KBagpatnyHas xapaktepuctuka U/f.

MoaxoauT ANs LeHTPOBEXHbIX HAarpy3okK, Taknx Kak BEHTUINSTOPbI M HACOCHI.

3: MNonHocTbio pasgenbHbin pexum U/f.

Mpn ucnonb3oBaHUM [AHHOW XapakTepUCTUKWM BbIXOAHAs 4actota W
BbIXOJHOE HanpseHue N4 He3aBMCUMbl OTHOCUTENBHO APYT APYra, BbIXOAHANA
YacToTa onpeensieTcst UICTOYHWKOM 3a[jaHusi ONOPHOTro cuUrHana, a

BbIXOAHOE HanpskeHue onpegensetcsa napameTpom F04.13 (MCTOYHMK
3agaHus OMOPHOro curHana HanpsbkeHus npu pasgensHoMm U/f). OaHHbIA
pexvm 0BbI4HO MCNONb3yeTcs B UHAYKLMOHHBIX Nevax v T. n.



4: YacTuyHo pasgenbHbin pexum UK.

B atom cnyyae cooTHoleHne U/f nponopumnoHansHO, HO NPOnopLMOHansHoe
COOTHOLLUEHME MOXEeT ObiTb YCTAaHOBMEHO WCTOYHWMKOM 3adaHusi OMOpPHOro
curHana Hanpshkenus F04.13, a cooTHoweHve mexay U/f Takke cBszaHO C
HOMUHanbHbLIM HanpsXKeHMeM W HOMWHAnNbHOW YacTOTOW 3JneKTpoABWraTens
rpynnel FO2.

CooTHolleHre mexay BbIXoAHbIM HanpsxeHvem U MY n yactoTon f:

U/f = 2*x*Unp/fn

2: KBagpaTtuyHas xapakrepucTtuka U/f.
rae X — 3afjaHue OMOPHOro curHana 4actoTbl, UHA — HOMMHanbHoe
HanpsbkeHWe anekTpoasuraTens, f4 — HOMMHanbHasa YacToTa aneKTpoaBuraTens.
5 ~ 8: xapaKTepucTmka COOTHOLLEHUS MEXAY NPAMON XapaKTePUCTUKON U
KBagpPaTU4HON.

DyHKUMO- HasBaHue [nana3oH HacTPOWKN 3aBopa. Uzm.
HanbHbIA KO4 dpyHKUUN 3Hau.

F04.01 MoBbiweHne 0.0 % (aBTOMaTU4ECKOE 3asucut o
KpyTALLEro NoBbILLEHNE MOMEHTA) or
MOMEHTa 0.1% ~30.0% mogenu
anekTpoasuratens
1

F04.02 YacToTa oTceukn 0.00 Ny ~ F00.03 50.00 Ny n
NOBbILLEHUS
KpyTALLETO
MOMeHTa
anekTpoaBuratens
1

OTceyka MOBbILLEHUS KPYTSLLLETO MOMEHTa yCTaHaBMNMBaeTCs B NapameTpe
(F04.02). ®yHKUMS NpUMeEHSAETCS NpU HeOobXOAMMOCTU MOBBLICUTb MOMEHT Ha
HM3KMX obopoTax. HO CrMLIKOM BbICOKMIA YpOBEHb MOBbLILLEHWS KPYTALLEro
MOMEHTa MOXET MPUBECTU K YBENWYEHUIO BbIXOAHOIO TOKa, YTO MPUBOAUT
K neperpeBy anekTpoasuraTtens. Korga noBbllleHWE KPYTSALLEro MOMEHTa
ycTaHoBrneHo Ha 0 %, npeobpasoBaTesib HacTOThl BbINOHAET aBTOMaTUYECKYIO
perynpoBKy KpyTSLLEro MOMeHTa.



A
BbixogHoe HanpskeHue
\4
T
i
v :
H BbixoaHas yactota
; =
f, £
Vi HanpmxeHue npu akTMsaLun Ve:
BDVUHYIO
f1: yacToTa oTCeuku NOBLILIEHUA MOMEHTa fo HomunaneHan pabouan yactota

Puc. 6.6 — lNosblweHue Kpymsweao MoMeHma

®DyHKLMO- HasBaHue [unana3oH HacTPonkun 3aBog. Usm.
HanbHbIW KOA pyHKLUMK 3Hau.
F04.03 YacToTa Toukm 0.00 'y ~ F04.05 0.00 'y [
1 Ha nomaHon
XapaKTepucTuke

anekTpoasuratens 1

F04.04 HanpskeHue To4ku 0.0 % ~ 100.0 % 0% n
1 Ha nomaHon
XapaKTepucTuke
anekTpoasurartens 1

F04.05 YacrtoTa Toukm 2 F04.03 ~ F04.07 0.00 'y ]
Ha nomaHoi
XapakTepucTuke
anekTpoasuratens
1

F04.06 HanpsbxeHue Toukn 0.0 % ~ 100.0 % 0% ]
2 Ha nomaHow
XapakTepucTuke
U/f anekTpo-
nsuratens 1

F04.07 YactoTta Toukn 3 F04.05 ~ F02.02 0.00 'y -
Ha fiomMaHom (HOMUHanbHas YacToTa
XapaKkTepucTuke asuratens)
U
anekTpoasuratens
1
F04.08 HanpsixeHue Toukn 0.0 % ~ 100 % 0% [ ]

3 Ha nomaHow
xapaktepuctuke U/f
anekTpoaBuratens

1
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F04.03 ~ FO4.08: nomaHas xapakTepucTuka onpeaensercsa 3 To4Kamu.

XapakTepuctuka JomkHa ObITb HACTPOeHa B COOTBETCTBUM C Harpy304HOM
XapaKTepUCTMKOWN aneKTpoaBuraTens; cregyer OTMETUTb, YTO [OJIKHO
BbINOMHATLCA COOTHOLUEHUE MEXAY Tpemsl TOMKaMWU HanpsbkeHUst U TouKamMum
4acToThbl:

Ul<U2<U3, f1<f2<f3

BrixoaHoe HanpshxeHue

Pabovas yactoTta

>

gh e ——————————

m—h e e e e

Puc. 6.7 — JlomaHasi xapakmepucmuka Ulf

Ul-U3 — Toukm Hanpspkenuss 1-3, f1-f3 — Toykm vactotel 1-3, UB —
HOMUWHanbHoe HanpshkeHve anekTpoasuratens, fb — HomuHanbHas 4vactoTa
anekTpogsuraTens.

DyHKUMO- HasBaHue [unana3oH HacTPOWNKK 3aBopg. U3m.
HanbHbIN Koa OyHKLUUN 3Hau.
F04.09 KomneHcauus 0.0 % ~ 200.0 % 0% o
CKOMbXeHns
npwv CKansspHoM
ynpasneHun

KomneHcaumsa ckonbxenns U/f koMneHcupyeT OTKIOHEHWEe CKOpOCTU
ACHMHXPOHHOTO ANEKTPoABUraTeNs NpW yBENMYEHUN Harpy3ku, Tak 4To CKOPOCTb
3MeKTpoaBUraTens octaeTcs CTabunbHON NPU N3MEHEHWUWN Harpy3Ku.

Ecnu ycuneHvne komneHcauumn ckonbxenust U/f yctaHoBneHo Ha 100 %,
TO KOMMEHcauuen aneKTpoasBuratens C HOMUHANbLHOW Harpyskow sBnseTcs
HOMWHanbHOE CKOMbXeHWe anekTpoasuraTens.

B cnyyasix, korga cKopocTb anekTpoasuratens u 3ajaHHoe 3HaveHvne He
coBnagatoT, Heo6XxoAVMMO yCTaHOBUTL Boree TOYHOe 3HaYeHe KOMNEeHCaLMN.



DyHKUMO- HasBaHue [uana3oH HacTPOWNKK 3aBog. Uzm.
HanbHbIA KOA dpyHKUMN 3Hau.

F04.10 KoadpdpumumeHt 0~ 200 64 o
nepeBo3byxae-
HWS Npn
cKansipHoM
ynpasneHum

B npouecce 3ameanexuss MY npu BbICOKOMHEPLMOHHBIX Harpyskax
npoucxoauTt nepeHanpsXxeHne B 3BeHe NOCTOAHHOIO TOKa Nno NpUYnHe NOnbITKU
cTabunumsaumm cKopocTM Ha 3afjaHHOM ypoBHe. Yem Gonblue koadduumeHT
nepeBo3bYKAEHNS, TEM CUMbHEE BbINONHAETCS CTabunmaaums CKopocTy.

Mpu CRMWKOM BbLICOKOM  KO3(pDUUMEHTE NepeBo3BYXKAEHUs  MOryT
BO3HMKaTb Neperpysku no TOKy.

B cnyyasix paboTbl ¢ ManioMHEPLIMOHHBIMW Harpy3kaMu 1 Npy NOAKIYEHUM
TOPMO3HOTO  pe3ncTopa  PEeKOMEHAYeTCs  YCTaHOBWUTb  KO3hdULIMEHT
nepeBo3byxaeHuns Ha 0.

®DyHKUMO- HasBaHue [unana3oH HacTPOWNKK 3aBoga. Uam.
HanbHbIW KOA pyHKLUMK 3Hau.
F04.11 KoadhdpuumeHt 0 % ~ 100 % 3aBucuT ot [u]
nogasneHus mMoaenu
kone6aHuin npu
cKansipHOM
ynpaeneHum

C nomoLubio AaHHOro KoaddumumeHTa MOXHO usbexartb konebanusi npu
pabote B U/f. Ecnn npu paboTe anekTpoasuratensi oTCyTCTBYIOT KonebaHus,
BblbepuTe 0.

Mpun ncnonb3oBaHuM YHKUMU NoAasneHns konebaHuii Tpebyetcs, Y4TOObI
napameTpbl HOMWHAnNbHOrO TOKa ANeKTpoABWUraTenst U Toka XOfocTOoro xoAa
BbINMY KOPPEKTHLIMK, B NPOTUBHOM crydae adhdeKT nodasneHust konebaHum
OyaeT HeLoCTaTOYHbIM.

DyHKUMO- HasBaHue [unana3oH HacTPOWKK 3aBopg. Uzm.
HanbHbIV KO byHKUMUN 3Hau.
F04.13 WcTouHnk 0: Liucbposoin curHan B 0 o
3afaHus napametpe F04.14
OrnopHoro 1: AHariorosbIi Bxoa All
curHana rpu 2: Anarnorosbiii Bxog Al2

pasnenstom Uff 3: AHarorosbivi Bxog Al3

(dbyHKUMA OTCyTCTBYET

B LCI(S) uLCI-GY/PY-1)
4: BbICOKOYaCTOTHbIN
MMMy nbCHbIN BXxog, HDI
(dyHKLMA OTCyTCTBYET

B LCI(S) uLCI-GY/PY-1)



5: MHoroctyneH4aTbli pexum
ynpaeneHus

6: Mpocton MNINK

7: N A-ynpasnexvne

8: MpoTtokon ceszav ModBUS
RTU

F04.14 Ortceuyka 0B ~ F02.04 0B o
HaNPsXXeHNa NPy | (HoMMHanNbLHOe HanpsxeHue
paspensHom U/f anekTpoasuraTens)

0: Lindposow curHan B napametpe F04.14.

OnopHLIN  CUrHan  HampsPkeHUst  yCTaHaBNMBAETCS  HeMoCpPenCTBEHHO
3HayeHvem F04.14.

1: AHanorosbii Bxog All.

2: AHanoroBbin Bxog Al2.

3: AHanoroBbii Bxog Al3.

OnopHbIN CUrHan HanpsxeHns onpeaenseTcs aHanoroBbIMU BXOAHBIMM
Knemmamu.

4: BbICOKOYaCTOTHbIN MMMYbCHbIN BXxoA HDI

OnopHbLIN ~ CUrHan  HanpspkeHWst  OnMpefensieTcs  BblCOKOYACTOTHLIM
UMNYNbCHBIM CUrHanom. XapakTepucTukM WMMMYyNbCHOrO BXoAda: [AvanasoH
Hanpsbxenns: 9 B ~ 26 B, ananasoH yactoT: 0 k'y ~ 100 kI'u.

5: MHOrocTyneH4aThbIi pexum ynpaeneHust

Korga WCTOYHMKOM HampspKeHWs SABRSAETCS MHOFOCTYNEeHYaTbii Pexum
ynpasneHus, napameTpbl 2pyrnsi FO6 v egpynnsi F12 ycTtaHaBnvBawoT Ans
onpeaeneHns 3a4aHHOro curHarna u 3a4aHHOro HanpsPKeHUs.

6: Mpocton MNJIK

Koraa ncrouHnkom HanpsbkeHus aensetca MK, Heobxognmo ycTaHoBUTb
napameTpbl 2pynnbl F£12 ana onpeaeneHnst 3a4aHHOro cUrHana HanpspKeHus.

7: NMNA-ynpasneHve

CurHan HanpshkeHusi reHepupyeTcsi B COOTBETCTBMM C curHanom M-
ynpasneHus. NMogpobHee cM. B onucanum epyrnsi F10.

8: MpoTokon cBasn ModBUS RTU

HanpspkeHne nocpenctBoM uHTepdelica ces3n. Korga BblbpaH oavH 13
BbllLEYKa3aHHbIX WCTOYHUKOB HanpskeHnss 1 ~ 8, BbIXOAHOW curHan
COOTBETCTBYET HOMUHANBHOMY HanpshkeHuto anekTpoasuratens 0 % ~ 100 %.

®DyHKUMO- HasBaHue [nana3oH HacTPOWNKK 3aBoga. Uam.
HanbHbIN KOA, byHKUMU 3Hau.
F04.15 Bpems 0.0c~100.0c 0.0c a]
HapacTtaHus

HanpskeHus npu
pasgenbHom U/f



Bpewms HapacTanusa npu pasgensHom U/f — 3To Bpemsi, B TeHeHMe KOTOporo
BbIXOJHOE HanpshkeHne nameHsietcst ot 0 B 4o HOMWMHANLHOTO HanpsHKeHWUs
anektpoasuratens (F02.04), kak nokasaHO Ha PUCYHKE HUXeE:

BoixogHoe Hanpskerue (B)

HomuHanebHoe HanpskeHue anekTpoasuraTens

OnopHoe 3Ha4YeHne HanpKeHUs

Bpewms HapacTanus

A
Bpems (t)
>
» Bpems Har
»
Bpemsa B
PEMA CHUKEHUA
HapacTaHua
OnopHoOro onopHoro

Puc. 6.8 — Bpems HapacmaHus U CHUXeHUSI HarnpsiKeHusi

Mpynna FO5: YnpaBneHue chyHKUMAMM 3aLLUT

®DyHKLMO- HasBaHue J[nana3oH HacTpomnku 3aBog. Usm.
HanbHbIV KO pyHKLUMU 3Hau.
F05.00 Sawura ot 0: HeakTtuBHa 1 o
06pbiBa hasbl 1: AkTuBHa
Ha Bxope

Bobibop 3awmTel 0T 06pbiBa BXOAHON hasbl.
MY mowHocTbIo OT 15 KBT 1 BhILE UMEKT AaHHYK ONuMio 3awmThl, HO MY
MOLUHOCTBI0 15 kBT 1 HWXe, HE3aBMCMMO OT 3HAYeHWsl, YCTAHOBIEHHOIO B
napameTtpe F05.00, He nmeloT AaHHOM onuuK.

®YyHKLMO- HasBaHue [unana3oH HaCcTPOWNKK 3aBog. Uam.
HanbHbIA KOA4 cyHKUMKN 3Hau.
F05.01 3awuTa ot 0: HeakTtuBHa 1 o
obpbiBa hasbl 1: AkTuBHa
Ha BbIxofe
Bbi60op 3awmThl OT 06pbiBa BbIXOAHOM (hasbl.
®DyHKLMO- HasBaHue [uana3oH HacTPoOMnKun 3aBog. Uam.
HanbHbIA KOA dyHKLUUN 3Hau.
F05.02 DyHKUMA 0: HeakTnBHa 0 u]
MrHOBEHHOro 1: TOpMO)KeHVIe
CHWKEHUS 2: TOpMOXEHWe 40 OCTaHOBKM
YacToThl NpU
OTKNHO4YeHUn
nmTaHunsa
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F05.03 Bpewmsi onpeaenennss | 0.00 ¢ ~100.00 ¢ 0.50¢c =]
OTKIHOYEHVSI
HanpsHKEHWs MUTaHWS

F05.04 MuHUManbHbIi 60.0 % ~ 100.0 % 80 % [a]
YPOBEHb HaNPsKeHns | (CTaHAapTHOe HanpsixeHue
Ha 3MNT LLUMHBI)

Mpy BHE3aNHOM OTKIOYEHUN MUTaAHWUSA 33 CYET YMEHbLUEHWUS! BbIXOOHOW
ckopocTu anekTpoasuratensi, MY cHkaeT CKOPOCTb MOHWKEHUST HANPSXKEHWS!
3MT.

Ecnn F05.02 = 1, B MOMEHT c60OS MUTaAHWS MMM BHE3anHoro nageHus
HanpsbkeHusi npeobpa3oBaTenb 4acTOTbl CHUXAET CKOpPOCTb, HO, Koraa
HanpsbkeHne 3T Bo3BpaLLaeTcs K HOpMarnbHOMY 3Ha4YeHWo, MpeobpasoBaTenb
4YacTOTbl BbIMOJHAET Pa3roH 40 ONopHOro 3agaHus ckopoctu. OcHoBaHWEM Anis
HopMarnu3auum HanpshkeHust Ha 3MNT sBnseTcs TO, YTO HAMPSHKEHNE HE BbIXOAUT
3a pabounin AranasoH HanpsPKeHW 1 ANUTCS JoSbLUe YCTaHOBIIEHHOIO BPEMEHM
B napameTpe F05.03. Ecnn F05.02 = 2, Nnpu OTKIIOYEHWUN 31IEKTPOSHEPTUN UNn
BHE3arNHOM MOHWXEHUW HanpsbkeHnst npeobpasoBaTteflb YacTOTbl CHWKaeT
CKOpOCTb [JO OCTaHOBa.

Bpewn onpeaene s BHe3aNHoro
wanpmxenyie 3T A oTKNIOeHMA NUTaHAR (FO5.03)

-

OTKNIouEHHA NUTaNHA (FO5.03) U

Patouan uactora A

NUTEHMS - F05.02=1 3ameanenme 40 OCTaHOE

vacrora sameaneHus,

TOMKE NePeKNIoYeHna P Bpema

Soew Ty .
- penn
Jrbtm—
PaGouan uactora A b Topmomenun  pasrons
4

Bresankoe oTKNIOYeHIE
AUTAHN -
wacToTa 3ameaneHus,
TouKa nep P Bpemn

F05.02=2 sameanewue 30 ocTaHosa

Bpemn Bpemn
TopmOmenMa  TOPMONEHUA
1

Puc. 6.9 — [Jelicmeus npu 8He3arnHOM OMKII04YeHUU NumaHusi

®DyHKLMO- HasBaHue [unana3oH HacTPOWKK 3aBog. Uam.
HanbHbIA KOA cyHKUMKN 3Hau.
F05.05 KoachduumeHt 0~ 100 0 o

CHWXKEHUsA CKopoCTn
npu npesbILLEeHNN
HanpshkeHna

F05.06 YcraBka 120 % ~ 150 % 130 % o
cpabatbiBaHusA
3aLmThI Npu
nepeHanpskeHun
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Mpn paboTe C BbICOKOMHEPLMOHHLIMW HAarpy3kaMmn MOXET BO3HMKaTb
nepeHanpsbkenne 3MT. OyHKUMS 3aWMTLl OT NepeHanpshkeHns onpegenseT
MakcumarnbHbli ypoBeHb nepeHanpsbkenus 3T Bo Bpems pabotel MY n F05.06
(oTHOCUTENBHO CTAHAAPTHOrO HAaMPSXKEHUS Ha LUMHE) U CKOPOCTb CHWXEHWS
BbIXOZHOW YaCcTOThl NPV BO3HUKHOBEHWUWN NEepeHanpPsKeHNs.

Ecnn yctaHoBuUTb 3HayeHve 0, OYHKUMS CHUXKEHMS CKOpPOCTU Mpwu
nepeHanpskeHUn HeakTUBHa.

Hanpsokenue 3MT

TouKa noTepu cKopocTH Npu /\
NPEeBbILEHNM HANPAXKeHNA \ \

BbixogHas yactota

Bpems (1)

Bpems (1)

Puc. 6.10 — Npagbuk pabomsi 3aujumsl 0m repeHanpsKeHusi

DyHKUMO- HasBaHue [nana3oH HacTPonkun 3aBoga. U3m.
HanbHbIA KO OyHKLUU 3Hau.
F05.07 KoadhdpuumeHt 0~ 100 20 o
3aLmThl OT

neperpysku no Toky

F05.08 Tok cpabatbiBanma | 100 % ~ 200 % 150 % =]
3aLWuThl OT
neperpy3aku no Toky

DyHKUMA 3alUMTBl OT NeperpyskuM Mo TOKy OnpeaensieT MakcUMarbHbI
YPOBEHb TOKOBOW neperpysku Bo Bpemsi pabotbl MY n F05.08, un ckopocTtb
CHWKEHUS! BLIXOAHOW 4acTOThl NPpW BO3HUKHOBEHWUM neperpy3ku. MY BbixognT
Ha HOMMHarnbHbIe 0BOPOThI MPU CHUXKEHUM TOKa, KaK Ha pucyHke 6.9. YeM Bbie
KO3 PULMEHT, TEM BbICTPEE CHUXEHME CKOPOCTHU.

Korga koadbcpmumeHT yctaHoBneH Ha 0, OYHKUMS CHWXEHUS CKOPOCTU
OTKIoYaeTCs.



Cuna ToKa Ha BbIXOA®

Touka notepu /\\

CKOPOCTH MpH
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1

Bpema (t)
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BbixogHas yacTota :
|
|
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R
]

KoatbchUUyeHT NoTepu cKopocTI
ANA 38Tl OT BLIXOAHOM Neperpy3ku no Toky (F05.07)

Bpems (t)

Puc. 6.11 — pagbuk pabomsi 3awumsl om nepezpy3sKu rno moky

®DyHKUMO- HaszBaHue [nana3oH HacTPOWNKK 3aBog. Uam.
HanbHbIW KOA PyHKLMUK 3Hau.
F05.09 Mpepynpexaexve 0: HeakTnBHO 1 u]
0 neperpyake 1: AKTUBHO
anekTpoaswuratens

F05. 09 = 0: 3awuTta anekTpoaBuraTens oT Neperpy3kn HeakTMBHA, MOXET
BO3HWKHYTb PUCK Meperpesa anekTpoasuratens.

F05. 09 = 1: aTO Bpemsi, KOTOpoe 06paTHO NPOMNOPLIMOHASBHO 3aBUCUT OT
XapaKTepUCTUKM 3aLLMTbl SMEKTPOABUraTens ot neperpy3ku. 'padumk ¢ obpaTtHo
NpoMNopLMOHanbHON  BbIAEPXKKON BpPEMEHW 3aluuTbl 3dMNeKTpoaBuratens oT
neperpysku BelpaxeH: 220 % * (F05.10) * HOMUHaNbHbIN TOK ANEKTpoABUraTens
ANUTenbHOCTBLIO 1 MUHYTa, NpeaynpexaeHne o neperpyake anekTpoaBuraTens;
150 % * (F05.10) * HOMWMHambHbIN TOK 3MeKTpoABUraTens ANUTENbHOCTLIO
60 muHyT. [lonb3oBaTenb [AOMKEeH pPYyKOBOACTBOBATLCH (hakTU4ecKomn
neperpy3o4Hoi cnocobHOCTLIO anekTpoasuratens. Ecnn 3HayeHne napameTpa
F05.10 cnuwkom Benuko, MY He curHanuampyeTt 06 neperpyske.

®DyHKUMO- HasBanue [nana3oH HacTPOMNKn 3aBogp. Uam.
HanbHbIV KOoA pyHKLMK 3Hau.

F05.10 YcraBka 0.20 ~ 10.00 1.00 o
obHapyxeHus
npeaynpexaeHus
0 neperpyske
anekTpoaBuratens

F05.11 YcraBka 50 % ~ 100 % 80 % u]
npeaynpexaeHns
0 neperpyake
anekTpoaBUratenst



OT1a dyHKUMSA ucnonb3yeTcs AN nogayy B CUCTEMY yrpaBlieHns curHana
npegynpexaeHns Ha BbIXOAHblE KNeMMbl nepef cpabaTbiBaHMeM 3aluTbl
anekTpoasuratens oT neperpyskn. KoaddpuumeHT uncnonbdyetca Ans
onpeaeneHns ypoBHsi 06HapyXeHUst NpeaynpexaeHust nepes cpabartbiBaHnem
3aWmThl anekTpoaBuratens OT neperpysku. Yem 6Gonblue 3HayeHve, TeM
paHblue cpabaTbiBaeT npegynpexaeHne. Korga aHayeHne BoixogHoro Toka M4
fonblue, Yem xapaKkTepucTuKa 3awuTbl OT neperpyskv u napametp F05.11,
MHOroyHKUMOHaNbHasa undgpoBasi BbixogHas knemma [MY Bbigaet curHan
npegynpexaeHvs o neperpyske anekTpoaBuratens.

®DyHKUMO- HasBaHue [nana3oH HaCcTPOWNKK 3aBoga. Usm.
HanbHbIW KOA OyHKLMUU 3Hau.
F05.12 3awura ot 0: HeakTnBHa 0 o
XONOCTOro xoga 1: AKTuBHaA
F05.13 YcraBka Toka 0.0 % ~ 100.0 % 10 % o
XOMoCTOro XxoAa (HOMWHanNbHOro Toka
asuratens)
F05.14 Bpewms 3agepxkmn 0.0c~60.00c 1.0c o

cpabaTbiBaHus

3awuTbl OT

XOsioCToro xoga

Ecnu dpyHKumA 3awmThl OT XONOCTOro X04a akTMBHA, Koraa BbIxogHow Tok M4

MeHbLLE YpOBHS1 0BHapyeHus xonocToro xoaa F05.13, a npoAomKUTENbHOCTb
npeBbILLAET BpeMsi 0bHapyxeHus nageHust Harpysku F05.14, BeixogHas YactoTa
npeobpa3oBaTtens 4acToTbl aBTOMATMYECKU CHWXAETCA [0 HOMMHarbHOMN
yactoTbl 7 %. Ecnu ypoBeHb Harpyskv BOCCTaHaBNMBAETCSA BO BPEMS 3aLUMTbI
oT xonocToro xoaa, MY aBTomaTtnyecku BO306GHOBMSET paboTy c 3agaHHON
4acTOTOWN.

®DyHKUMO-
HanbHbIN KOO

HasBaHue [unana3oH HacTPONkun 3aeog. Uzm.
cyHKUMKN 3Hau.

F05.15 YcraBka
obHapyxeHus
NpeBbILLEeHNS
3apaHHoOn
CKOpOCTU

0.0 % ~50.0 % 20 % =
(F00.03 makcumanbHas
yacToTa)

F05.16 Bpems
obHapyxeHus
npesbilLIeHus
3aaHHOU
CKOpoCTH

OTa yHKUMS JOCTynMHa Tonbko npu pabote MY B BEKTOPHOM pexume C
3aMKHYTbIM KOHTYPOM.

Korga MY obHapyxuBaeT, 4TO hakTuyeckasi CKOPOCTb 3MNeKTpoABuUraTens
NPEeBbLILIAET OMOPHY 4acToTy, MNPeBbIAeT 3HavyeHue OBHapYXEHHOro
3HayeHus F05.15, a npogomkmTensHOCTb NpesbiwaeT Bpems F05.16,

0.0c~60.00c 10c o



MOSIBNAETCS aBapUiHbIA CUTHAN HeUCnpaBHOCTW Mpeobpa3oBaTenst YacToThbl
E035.

DyHKUMO- HasBaHue [nana3oH HacTPoOnKn 3aBog. U3m.
HanbHbINA dpyHKUUN 3Hau.
Koa
F05.17 YcraBka 0.0 % ~50.0 % 20 % o
obBHapyxeHus (F00.03 makcumanbHas Yactorta)
OTKMNOHEHNA
CKOpOCTH
F05.18 Bpewmsi 0.0c~60.0c 50c o
obBHapyxeHus
OTKIMOHEHNS
CKOpOCTN

OTa yHKUMS 4OCTynMHa Tonbko npu pabote MY B BEKTOPHOM pexume C
3aMKHYTbIM KOHTYPOM.

Ecnu oTknoHeHve Gornblue 3agaHHOrO 3HadyeHusi B napametpe F05.17,
a npojormkuTenbHocTb 6Gonblue, 4YeM Bpemsi OBHapYXXEHWUs! OTKMOHEHWs
ckopocTu B napameTpe F05.18, nogaeTcs aBapyiHbIN CUrHAN HEMCNPaBHOCTM
npeobpa3soBartens Yactotbl E034. Npu yctaHoBke B napameTpe F05.18 0.0 c.
YHKUUS HEAKTUBHA.

®DyHKLMO- HasBaHue [nana3oH HacTPOWNKu 3aBog. Uzm.
HanbHbIN koA yHKUMUN 3Hau.
F05.19 Konwuyectso 0~20 0 =
aBTOMaTUYECKMX

cBpocos oLmnbok

YcTaHoBUTE KONMYECTBO nepesanyckos Npu BO3SHUMKHOBEHUA OLLUNGKU.

DyHKUMO- HasBaHue [unana3oH HacTPonkun 3aBog. Uzm.
HanbHbIV KO dyHKUMU 3Hau.

F05.20 Wutepsan mexay | 0.1c¢~100.0c 1.0c o
aBTOMaTU4YeCKUMU
nepesanyckamu
npu
cpabatbiBaHUM
3awmT

YcraHoBuTe Bpemd, 4Yepe3 KoTopoe MY gomkeH BbINOMHUTL nepesanyck
nocre nosiBMeHnsi oLmoGKu.

®DyHKUMO- HasBaHue [unana3oH HacTPOMNKnN 3aBoga. Uam.
HanbHbIN KOA, byHKUMU 3Hau.
F05.21 [Oencteus npu 0: OcTaHoB no nHepLUun 00000 o
cpabatbiBaHUM 1: OcTaHoB c 3ameanieHneM
3awmt (1-5 2: MpogomnmxeHue paboThbl

rpynna)



Paspsia eauHuL: neperpyska
anekTpoasuratens (E007)
Paspsag necatkoB: 06pbiB
BxofHow casbl (E012)

Pa3spsia coTeH: 06pbIB BbIXOAHOMN
a3kl (E013)

Paspsig TbICSY: BHELLHSSA
owmbka (EO0OD)

Pa3psa fecsTkoB ThicsY: 06pbIB
CBS31 MO CETEBOMY MPOTOKOIY
(E018)

F05.22

[Oeiicteusi npn
cpabatbiBaHUM
3aWwmr (2-5 rpynna)

0: OcTaHoB MO UHEpPLMKN

1: OcTaHoB € 3aMeAneHneM

2: MNpopomnxeHue paboTbl
Paspsag eguHunu: c6oi B paboTe
3HKOAepa/nnaThl pacluvpeHms
PG (E026)

Paspsag necsiTkos: peseps
Paspsia coTeH: peseps
Paspsig Tbicay: neperpes
anekTpoasuratens (E036)
Paspsig AecATKoB ThICsY:
[OCTUrHYTO obLLee Bpems
paboTbl (E020)

00000 o

F05.23

[OeiicTBusi npu
cpabaTtbiBaHUM
3awwmr (3-5 rpynna)

0: OcTaHOB MO UHEPLIM

1: OcTaHoB ¢ 3amegieHMem
2: MNpopomnxeHue paboTbl
Pa3psa eavHUL 1 eCSTKOB:
peseps

Pa3spsa coTeH: AOCTUrHYTO
BPEMsi B COCTOSIHWM OCTaHOBa
(E029)

Paspsia TbICsY: XONoCTow X07,
(E030)

Paspsag fiecsTkoB Thicsiy: 06pbIB
curHana obpaTHoM CBsi3n npu
N ynpasnexun (E02E)

F05.24

[OencTeus npu
cpabaTtbiBaHUM
3awmT (4-5 rpynna)

0: OcTaHoB Nno nHepLUUn

1: OcTaHoB ¢ 3ameaneHvem

2: MNpopomkeHue paboTbl
Pa3psa eanHuL: OTKIMOHeHVe

OT 3afaHHol ckopocTtu (E034)
Paspsia AecaTkoB: NpeBbILLeHne
3apaHHom ckopoctu (E035)
Paspsi coTeH: HEKOPPEKTHbIE
napameTpbl anekTpoasuraTens

00000 o
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Mpn BbIGOpe 3HayeHns O Ha gucnnee MY oTtobpasutca EO0** u Gyger
BbIMOSIHEH OCTaHOB.
Mpw BbIGOpe 3HaveHns 1 Ha aucnnee MY otobpasutca A**, MY nponssenét
OCTaHOB C 3amepasieHnem n otobpasutcst EO**.
Mpw BbIGOpE 3Ha4YeHus 2 Ha gucnnee MY otobpasutcs A, n MY npogormknT
paboTy Ha YacToTe, yCTaHOBINEHHON B napameTpe F05.26.

®DyHKUMO-
HanbHbLIN KOO

F05.26

YacroTta npu

DyHKUMO-
HanbHbIA KOog

F05.27

F05.28

F05.29

HassaHve
pyHKUMN

Yactora npu
BblGOpe AencTeus
“npopomkexHue
pa6oTbl”

Bblbope yHKLUMN

HaspaHue
OyHKLMUN

Kopa cobbitus

Ne1 (nocnegHee
3aghuKkempo-
BaHHOe cobbiTue
B XypHane
HencnpaBHOCTe)

Kopn cobbitus

No2
(npepnocnenHee
3advikcupoBaHHoe
cobbiTve

B XypHane
HEUCNPaBHOCTEN)

Kopn cobbiTus Ne3
(Mpenbinyliee
3achuKkcrpoBaHHoe
cobbiTve B
XypHane
HEUCNPaBHOCTEN)

[unana3oH HacTPOMNKn
3Hau.

0: MpopomkeHve paboTbl Ha 0
TekyLel yacTote

1: NpoporxeHne paboTbl Ha
OrMopHOI YacToTe

2: MNpopornxeHune paboTbl Ha
MaKcuMMarnbHoM YacTote

3: MpopomkeHue paboTbl Ha
MWHUManbHOW YacToTe

4: MpopomkeHve paboTbl Ha
aBapuiHON YactoTe

«[MpopomkeHne paboTbi».

[vana3oH HaCTPOMKK
3Hau.

0: OTcyTcTBME -
HeucnpaBHocTen

1: MpesbieHne Toka Npu
pa3sroxe (E004)

2: MNpeBbilLeHne Toka npu
3aMeAIeHUN NN TOPMOXKEHUN
(E005)

3: MpesebllleHne Toka npu
NOCTOSAHHOW ckopocTu (E006)

4: [NpeBblEHNE HaNpsHKeHNs
3MT npwu pasroxe (E002)

5: MNpeBblleHne HanpsHKeHNst
3MT npu 3amegnerun nnm
TopmoxeHun (EO0A)

6: MpeBblLLeHNE HanpPsHKeHUs! -
3T npn NOCTOAHHOW CKOPOCTKN
(E003)

7: MoHWwKeHHOoe HanpshkeHne
3MT (E001)

8: Meperpyska anekTpoasuratens
(E007)

9: Meperpyska npeobpasosaTens
YacTtoTbl (E008)

10: O6pbIB BXxOAHOM ¢hasbl (E012)
11: O6pbIB BbIXOAHOM (hasbl
(E013)

3asogp.

3aBoga.

WUam.

U3m.



12: Meperpes cMnoBoro Moayns
(EOOE)

13: MNeperpyska

TOPMO3HOro pesncTopa

(E014)

14: HencnpaBHOCTb KOHTakTopa
vnu nnatel nuTanus (E017)

15: Monb3oBaTensbekuii oTkas
(EOOD)

16: Owwbka cBsi3n ceTeBOro
npoTokona (E018)

17: Owwbka n3mepeHust Toka
(E015)

18: Owmbka Npu naeHTUdmKaLum
napaMeTpoB aneKTpoABuraTens
(E016)

19: [locTurHyT npegen BpeMeHn
pabotbl (E020)

20: Owwubka EEPROM (EOOF)
21: KopoTkoe 3amblkaHue
arneKTpoABUraTesns Ha 3emMslio
(E023)

22: O6pbIB curHana obpatHoi
cBsi3v npu M- perynupoBaHum
(EO2E)

23: C6ou B paboTe aHkoaepa/
nnatbl pacumpenus PG (E026)
24: HencnpasHocTb MY (E033)
25: [locTurHyTo Bpems B
cocTosiHuK ocTaHosa (E029)
26: XonocTton xoa (E030)

27: briokupoBka Bana unu
cnukom 6onbluas Harpyska
(E032)

28: OTKNoHeHWe OT 3aAaHHOM
ckopocTu (E034)

29: MNonbiTKa NepeknioYeHns
Mexay anekTpoABuratens B
npouecce pabotbl (E038)

30: MNpeBblWeHne 3agaHHON
ckopocTu (E035)

31: Neperpes
anekrpoasuratens (E036)
32: HekoppekTHble napameTpbl
anekTpoasuratens (E037)

KypHan cobbituii doukcupyet 3 nocrnegHue cobbitna MY. 0 — otcyTcTBUE
HencnpaBHOCTEN, a 3HavyeHne B avanasoHe 1 ~ 32 cooTBeTcTBYET 32 KOgam
COObITUI.

ObpaTtTe BHUMaHWe, YTO KOA CODObITUS M3 XypHana He COOTBETCTByeT
dakTnyeckomy Homepy cobbITnS (OH yKa3aH B ckobkax). [ins 6onee noapobHoro



onucaHuna HeVICI'IpaBHOCTeVI 1 BO3MOXHbIX CNOCOBOB MX YCTpaHeHuA cm. eriagy

8.
DyHKLMO- HassaHnue dyHkunn [nana3oH HaCTPOMKM 3aBoa. WU3m.
HanbHbIN Koa 3Hau.
F05.30 Pabouas yactota o
npu cobbiTm Net
F05.31 BbixoaHoM TOk npu o
cobbiTum Ne1
F05.32 HanpsbkeHue 3BeHa m]
NOCTOSIHHOTO TOKa
npwv cobbiTum Net
3HayeHnsi COOTBETCTBYIOT pabodelt 4acTtoTe, BbIXOAHOMY TOKY W

HanpsbkeHuto Ha 3MMT npu TekyLuen HeMcnpaBHOCTY.

KINemMMm npu cobbiTum
Ne1

DyHKUMO- HasBanue [nana3oH HacTPOWKN 3aBop. U3m.
HanbHbIN KO4 dyHKUMK 3Hau.
F05.33 CoCTOsIHWE BXOAHBIX u]

| BITO | BIT8 | BIT7 | BIT6 | BITS | BIT4 | BIT3 | BIT2 | BITL | BITO |

HDI

S9 S8 S7

S6

S5 sS4 S3

S1

Korga knemma Haxogutcs B coctosHum «BKI», cootBeTcTBYIOWMIA € BuT
B ABOMYHOWN cucteme paBeH «1», a B coctosiHum «BbIKIT» — «0», ntoroebim
cocTosiHueM GyaeT Habop Bcex 3HaveHun BUTOB, NnepeBeaeHHbIN B AECATUYHOE

3Ha4eHue.
®DyHKUMO- Ha3BaHue yHKUMMU [nana3oH HaCcTPOWNKK 3aBoga. Uam.
HanbHbIN KOO 3Hau.
F05.34 CocTtosiHue - o
BbIXOAHbIX KeMM
npu cobbiTm Net

[Bma | B3 | B2 [ &1 | im0 |

DO2 MOl

RA TA  FMP

Korpa knemma HaxoguTcs B coctosiHum «BKJI», cooTBeTcTBYIOWMIA el 6yt

B ABOWMYHOM cucteMe paBeH «1», a B coctossHum «BblKI1» — «O», ntoroebim
cocTosiHueM byaeT Habop Bcex 3Ha4YeHu 6UToB, NnepeBeAeHHbIN B AECATUYHOE
3HaueHue.
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®yHKLMO- HasBanue [nana3oH HacTPoMKK 3aBog. Uam.
HanbHbIA KOA4 chyHKUMKN 3Hau.

F05.35 CoctosiHve MY - o
npw cobbiTum Net

F05.36 Bpewmsi B pexume - a]
ocTaHoBa npu
cobbiTum Ne1

F05.37 Bpewms B pexume - [a]

paboTbl npu
cobbiTum Net

BpeMﬂ B peXxnme octaHoBa 1

paboTbl Ha MOMEHT NosiBNEeHNs oLnbkm Ne1.

®DyHKLMO-
HanbHbIW KOA

HassaHue
byHKUMN

[nana3oH HacTPOWNKK

3aBog. Uzm.
3Hau.

F05.38

Pa6ouas yactoTa
npu cobbiTm Ne2

F05.39

BbIxogHow Tok
npu cobbiTum Ne2

F05.40

HanpsbkeHue
3BeHa
MOCTOSIHHOTO TOKa
npu cobbiTun Ne2

F05.41

CocTosiHve
BXOZHbIX KIEMM
npu cobbiTum Ne2

F05.42

CocTosiHue
BbIXOAHbIX KNeMM
npu cobbiTm Ne2

F05.43

CocrosHue M4
npu cobbiTum Ne2

F05.44

Bpewms B pexume
ocTaHoBa npw
cobbITun Ne2

F05.45

Bpewmsi B pexume
paboTbl npu
cobbiTin Ne2

F05.46

Pabouas yactoTta
npu cobbiTum Ne3

F05.47

BbixogHou Tok
npu cobbiTun Ne3
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F05.48 HanpsbkeHue 3BeHa - - o
NOCTOSIHHOTO TOKa
npwu cobbiTmn Ne3

F05.49 CocTosiHMe BXOOHbIX | - - u]
KnemMm npu cobbITum
Ne3

F05.50 CocTosiHve - - =

BbIXOAHBIX KIEMM
npwv cobbiTum Ne3

F05.51 CocrosiHue M4 npun - - o
cobbITnn N3

F05.52 Bpewms B pexume - - [u]
ocTaHoBa npu
cobbITnn N3

F05.53 Bpewms B pexume - - O
pa6oTbl npu
coBbiTvn Ne3

Onucanune napameTpos 05.38 ~ 05.53 aHanormyHo napameTpam

05.30 ~ 05.37.
DyHKUMO- HasBanue [nana3oH HacTPoOnkun 3aBoga. Usm.
HanbHbIA KO dyHKLUMK 3Hau.
F05.56 AapuiHas yactota | 0.0 % ~ 100.0 % 100 % o

Korga BbiGpaH pexuvm paboTbl Npy BO3HUKHOBEHWM OLLUMGKN Ha aBapuUHOW
yactoTe, To B napameTtpe F05.56 ycTaHaBnMBalOT 3Ha4yeHe B NpoueHTax oT
MakcumanbHon yactotbl. (100 % cooTBeTCTBYeT MakcuMarbHOW YacTtoTe
F00.03)

®DyHKUMO- HasBaHue yHKUMMN [uana3oH HacTPoMnkun 3aBog. U3m.
HanbHbIA KOA 3Hau.
F05.60 Mopor cpabatbiBanus | F05.04 ~ 100.0 % 90 % u]
3aLMThl NPY HU3KOM
HanpsxeHun

Mpynna FO6: ®YHKUMN BXOAHLIX KIEMM

Cepus LCIl umeeT 6 umdpoBbIX BXOAHBLIX KNeMM, 3 aHanorosble BXOAHbIE
knemmbl. Ecnu Tpebyetcs Gonblue BXOAHBLIX U BbIXOAHbLIX KNEMM, LOCTYMHbI
[OMONHUTENbHbIE  MHOTO(PYHKLUMOHANbHbIE NNaThl  pacluMpeHus Bxodos/
BbIxo4oB. [lnata pacliMpeHVsi BXOAOB M BbIXOAOB MMeeT 4 LMPOBbLIX
Bxoga (S7 ~ HDI), B koTtopbix HDI MoXeT ucrnonb3oBaTbCs Kak Knemma
BbICOKOCKOPOCTHOTO MMMYJSIbCHOMO BXOAA.



®yHKLMO- HasBaHue [nana3oH HacTPOWKKN 3aBog. Uam.
HanbHbIA KOA4 chyHKUMKN 3Hau.

F06.00 DyHKLMS 0~50 1 o
Knemmbl S1

F06.01 DyHKUMS 0~50 2 o
Knemmbl S2

F06.02 DyHKUMS 0~50 4 o
Knemmbl S3

F06.03 DyHKUMS 0~50 6 o
Knemmbl S4

F06.04 DyHKUMS 0~50 12 m]
Knemmbl S5

F06.05 DyHKUMSA 0~50 13 o
Knemmbl S6

F06.06 DyHKUMSA 0~50 0 o
Knemmbl S7

F06.07 DyHKUMS 0~50 0 o
Knemmbl S8

F06.08 DyHKUMSA 0~50 0 o
Knemmbl S9

F06.09 DyHKUMSA 0~50 0 o
knemmbl HDI

OTW napameTpbl WCMONb3YOTCS AN YCTaHOBKU (DYHKUMKU  LndPOBbIX

BXOAHbIX KNeMM ((PYyHKUMM Knemm
3HayveHuli oT 0 o 50 — B Tabnuue.

Tabnuua 6.2 — OnucaHue 3HaveHui

He MoryT aybnuposatbcs). Onucanve

3apaHHoe DyHKUMA OnucaHue ¥ Ha3Ha4eHue
3HayeHue
0 HeT dpyHKUmM [axe npy HaNW4UK curHana Ha Bxoae
He BbIMOMHAETCS HUKaKNX PyHKLUA.
Hevicnonb3yemble KNneMMbl MOXHO
YCTaHOBUTb B COCTOSIHWNE «HET (PYHKLIMU» BO
n3bexaHne NoXHbIX cpabaTbiBaHWIA.
1 Myck DyHKUMM paboTbl B NPSMOM 1 06paTHOM
HanpaBneHuu.
2 PeBepc
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10

11

12

13

14

TpexnpoBOAHOM peXnM
ynpaenenus (CTOIMM)

TONYKOBBIN PEXUM,
BpalleHVe Bnepes

TOn4YKOBbIV PeXUM,
obpaTHoe BpaLleHune

OcTaHoB Mo MHepLmmn

Mepesanyck npu
BO3HWUKHOBEHUW OLLNGKY

Monb3oBaTenbckas
owmbka

YBenuyeHue 4acToTbl

YMeHbLUEHNE YacToTbl

C6poc Ha onopHYto
yacToTty

Knemma 1
MHOTOCTYNeHYaToro
pexvma

Knemma 2
MHOTOCTYNeHYaToro
pexuma

Knemma 3
MHOTOCTYNeHYaToro
pexuma

DyHkuma « CTOlM» npu TpexnpoBoAHOM
pexvme ynpasneHusi. [MogpobHee — cMm.
onvcaHue yHKUMoHanbHoro koga F06.13.

PaGouas YacTtoTa TONYKOBOIO pexumMa,
BpPEMS pa3roHa 1 3aMe/NeHnsl TONYKOBOro
pexxuma. Cm. nogpoGHoe onucaHune
napameTpos F09.06, F09.07, F09.08.

Mocne nonyyeHns komaHapl «CTOM»
MY npekpalyaeT nogavy HanpskeHus Ha
3neKkTpoABuraresb, NPoLecc ocTaHoBa
He KOHTponupyeTcs npeobpasoBaTenem
4acToTbl.

[aHHas yHKUmMs obecneymBaeT yaaneHHbln
nepesanyck Npy BO3HUKHOBEHUM OLUNGKU.
KHonka c6poca Ha naHenu AencTByeT Takum
e obpasom.

Mpy nocTynneHnn nonb3oBaTenbCKon
owmbku MY coobLuaeT 0 HemcnpaBHOCTU
EOCM.

3agaHue yBenuyeHns Unm yMeHbLLIeHUst
YacToTbl, KOra YacToTa 3a4aeTcs BHELUHUM
TepMuHanom. Koraa NCTOYHUK 3adaHus
OMOPHOTO CUrHana ycTaHOBMEH C KHOMOK
naHenu ynpasfieHWs, OMOPHYIO 4acToTy
MOXHO YCTaHOBWTb C MOMOLLIbIO KHOMOK
«BBepx»/«BHU3» unu knemm ¢ pyHKUMSMU
«yBerIMYeHne 4YacToTbl»/«yMeHbLLIEHNE
YacToTbI».

DyHkUMa cbpoca Heobxoamma, 4TobbI
BOCCTaHOBUTb 3aflaHHYl0 YacToTy O
OMOPHOTO 3HAYEHWS], YCTAaHOBIIEHHOTO B
napameTpe F00.10.

YacToTa 3aaaetcsi C NOMOLLBIO YeTbIipex
Kremm, KoTopble MOryT 06 beanHATLCSA B
KOMGUHaLMK Ans nonyyeHus 16 ckopocTen.
Bonee nogpobHyto nHdopmauuio cm. B
Tabnuue 6.3.



15 Knemwma 4
MHOrOCTYneH4aToro
pexuma
16 Maysa BpaLueHns MY BEINOMHAET OCTaHOB, HO BCe MapameTpbl
coxpaHsitoTcst. [Tocne ncyesHoBeHus
curHana MY Bosspalyaercs B paboyee
COCTOsIHME.
17 Bbi6op BpemeHu pasroHa | Beibop BpemeHu nocpeactsom kombuHaumm
1 3ameasieHuns, knemMmma [ABYX KNeMM Ansi BbiGopa MeXay YeTblpbMst
1 BMAaMu pasroHa u 3ameaneHus “fToopobHee
- cM. mabnuuy 6.4
18 Bbi6op BpeMeHu pasroHa
1 3ameasieHus, knemMmma
2
19 Knemma BbiGopa MepekntoveHne mexay kaHanamu «A» n
MCTOYHVKA 3adaHuns «B»
OMOpPHOro curHana
20 Bbi6op McTOYHMKA Ecnun F00.01 = 1, To faHHas knemma 6yaet
KOMaH, Myck/OCTaHoB, BbINOJIHATL NEPEKNoYEHNe NCTOYHUKA
knemma 1 3afjaHns KOMaHAapl 3anycka Mexay
BXOAHBIMU KnemmMamu v naHenbto. Ecnu
F00.01 = 2, To faHHasi knemma 6ynet
BbINOJIHATL NEPEKNOYEHNe NCTOYHUKA
3afjaHns KOMaHabl 3anycka Mexay CeTEBbIM
NPOTOKOSIOM U NaHesblo.
21 3anpert pa3roHa n BrokvpoBka cUrHanoB N3MeHEeHWs ONMOPHOro
3amenneHvst CurHana ot Apyrnx UCTOYHMKOB (Kpome
KOMaHZb! BbIKIOYEHUS).
22 Maysa MNNA-ynpaBneHne | OcTaHOB MHTerpanbHON CocTaBnstoLen
MWA- ynpasneHus. QanbHelwas paboTta
BbINOJIHAETCH Ha TeKyLLeWh BbIXOAHOW
yacroTe.
23 C6poc cocTosiHus MK C6poc TekyLero coctosiHms MK k
HayasnbHoOMy.
24 Maysa BoGynsiumm MpeobpazoBaTenem YacToTbl
OCyLLeCTBNSAETCA nojava BbIXOAHOTo
HanpsKeHUs Ha LLeHTparnbHoi YacToTe,
a dyHKUMsA BOBYNSLMN BpEMEHHO
oTKIoYaeTCs.
25 Bxop cueTtuvmka BbinonHeHne otcyeTa MMNynbCoB
26 C6poc cueTunka C6poc AaHHbIX CO cYETYMKA
27 KoHTponb AnuHbI BbinonHeHve otcyeTa AnviHbl
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28 C6poc AnnHbI C6poc AaHHbIX ANKHbI

29 3anpeT ynpaBneHus MpeobpasoBarenb YacToTbl HE BbIMOMHAET
KPYTALLMM MOMEHTOM perynupoBky KpyTsiLLLero MOMeHTa.

MpeobpasoBaTtenb YacToTbl paboTaeT B
pexvmMe ynpaBrieHUsi CKOPOCTbIO.

30 BbICOKOYaCTOTHbIN Bxopa HDI BbINONHAET hyHKLMIO BXOOHON
MMMYNbCHBIA BXOA, MMMNYMbCHOW KIEeMMBbl.

(Tonbko anst HDI)

32 HemenneHHoe Korpa curHan Ha knemme aktuseH, MY
TOPMOXEHNE nepekrYyaeTcsl B COCTOSIHUE TOPMOXEHNS
NOCTOSIHHLIM TOKOM NOCTOSIHHBIM TOKOM.

33 Bxopn BHeLUHel ownbku Korpaa curnan aktuseH, MY coobuiaet 06
(HopmarbHo-3aMkHyTbIM) | owmbke EOOD u ocTaHaBnvBaeTcs.

34 3anpeT Ha u3MeHeHve Korga curHan aktvBeH, MY He pearupyeT Ha
MCTOYHVKOB 3aAaHus N3MEHEHUS ONOPHOTro CUrHana.

YacToTbl

35 O6patHoe MNI- Korga curHan akTuBeH, HanpasneHue

yrnpasneHue nevicteua NMAA-ynpasneHus
NPOTUBOMOMOXHO HarpaBneHuto,
ycTaHoBneHHomy napameTtpom F10.03.

36 BHelwuHmin octaHoB 1 Mpu ynpaBneHuu ¢ naHenu BbINonHAET

yHKUMO kHOMKM «CTOM» Ha naHenw.

37 Bbi6op McTOYHMKA Vcnonb3ayeTcsa Ans nepeknoveHns mexay
KOMaHA, Myck/OCTaHoB, ynpaeneHneMm C Knemm 1 no ceTeBomy
knemma 2 npoTokony. Ecnu B kayecTBe BapuaHTa

ynpaeneHus BblbpaHbl KNemMMbl yrpaBneHus,
TO MpY aKTUBHOM CUrHarne BbINOSHAETCS
nepeksoYeHve Ha ynpaeneHune no ceTeBoMy
npoToKoy.

38 Maysa NA-ynpaenexnns | Korga curHan aktmeeH, pyHKumns

nHTerpupoBanus npu NUA-

yrnpaBrieH!n NpUoCTaHaBIMBaETCS, HO
nponopuuoHansHas u auddepeHumnansHas
perynupoBka oCTaloTCsl AeNCTBYIOLLMMU.

41 Knemma nepekntoyeHns Koraa curHan aktusen, 1o MY
Mexay napameTpamu nepeksoYaeTcs Ha rpynny 2 napameTpoB
anekTpoaBuraTenen anekTpoaBwraTensi; nogpo6Hoe coaepxaHue

cM. 8 mabnuue 6.5.
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43

46

47

48

49

50

MepekntoyeHne mexay
napameTtpamu MNAQ-
ynpaBneHus

MepekntoyeHne mexay
pexxumMamm yrnpaBneHus
No CKOPOCTU/MOMEHTY

ABapuiiHbI OCTaHOB

BHeLuHWI ocTaHoB 2

3amenneHuve ¢
TOPMOXEHUEM
NOCTOSIHHLIM TOKOM

C6poc BpemeHn B
paboyem pexume

Korpa ycroBvem nepeknioveHust Mexay
napameTtpamu MU[-ynpaBnexus senseTcs
BxofHas knemma (F10.18 = 1), npu
HeaKTMBHOM curHane Ha knemme, 1o MY
ncnonbayet F10.05 ~ F10.07. Ecnu curhan
Ha KremmMe akTuBeH, To MY ncnonb3yet
F10.15 ~ F10.17.

Koraa knemma HeakTueHa, M4 paboTtaeT
B pexume, onpeeneHHoM napameTpom
F03.23, Ho korga knemma akTuBHa, MY
nepeksoYyaeTcs B ApYrov PexuMm.

Korga knemma aktusHa, MY
OCTaHaBMMBAETCS Ha MaKCUMarnbHOW
CKOPOCTH, @ TOK B MpoLiecce 0cTaHoBa
orpaHunynBaetcs. Ita PyHKUMS
ncnonb3yeTcst B TOM crnyyae, korga M4y
[OIKEH ObITb BbIKIIOYEH, KaK TOMbKO
cucTema nepenaeT B aBapuiiHOe COCTOSIHME.

B ntobom pexumMe ynpaBneHust aaHHast
DYHKLMS MOXET UCNONb3oBaTbCA AN
yMeHbLUEeHNs BpemeHn 3ameanenus M4.
[aHHoe Bpems 3aMmeaneHns dukcupyertcsa
Ha BpeMeHU 3ameasnieHus 4.

Korga knemma aktmeHa, MY cHavana
CHWXaeT CKOPOCTb [10 YaCTOTbl Ha4Yana
[OVHaMUYECKOro TOPMOXKEHUS, a 3aTem
nepekntoYaeT B COCTOSIHUE AUHAMUYECKOrO
TOPMOXEHUS.

Korpga knemma aktuBHa, Bpems B paboyem
pexume MY cbpacbiBaeTcs, U 3Ty DYHKLMIO
HeobXxoANMO UCNoNb30BaTh BMECTE C
napameTtpamu F09.43 n F09.54.

Tabnuua 6.3 OnucaHne yHKLUIA KNEMM MHOTOCTYMNEHYaToro ynpasneHus

Knemma
MHoro-
cTyneHyaToro
ynpaeneHus 4

Bbikn.

Bbikn.

Bbikn.

Knemma Knemma Knemma Homep MapameTp
MHoro- MHoOro- MHoOro- CTyneHu
cTyneH4aToro CTyneH4aToro | CcTyneH4aToro
ynpaeneHusa 3 | ynpaBneHus 2 | Ynpasnexus 1
Bbikn. Bbikn. Bbikn. CryneHb | F12.02
1
Bbikn. Bbikn. Bxkn. CryneHb | F12.03
2
Bbikn. Bkn. Bhbikn. CryneHb | F12 .04

3



Bhbikn. Bebikn. Bkn. Bkn. CryneHb | F12.05
4

Bblkn. Brn. Bbikn. Bbikn. CrtyneHb | F12.06
5

Bblkn. Brn. Bbikn. Bkn. CryneHb | F12.07
6

Bbikn. Bxkn. Bxkn. Bbikn. CryneHb | F12.08
7

Bblkn. Bkn. Bkn. Bkn. CryneHb | F12.09
8

Bkn. Bbikn. Bobikn. Bbikn. CtyneHb | F12.10
9

Bkn. Bbikn. Bobikn. Bxkn. CryneHb | F12.11
10

Bkn. Bbikn. Bxkn. Bbikn. CryneHb | F12.12
11

Bkn. Bbikn. Bxkn. Bxkn. CryneHb | F12.13
12

Bkn. Bkn. Bobikn. Bbikn. CtyneHb | F12.14
13

Bkn. Bkn. Bobikn. Bxkn. CtyneHb | F12.15
14

Bkn. Bxkn. Bxkn. Bbikn. CryneHb | F12.16
15

Bkn. Bxkn. Bxkn. Bxkn. CryneHb | F12.17
16

Korga onopHblii curHan 3afaéTcsi MHOroCTyneH4YaTbiM  ynpaBfieHUeMm,
3HayeHve B napametpax F12.02 ~ F12.17 cooTBeTCTByeT NpOLEHTY OT
MaKCMMarbHOW BbIXOOHOM YacToThbl B napameTpe F00.03.

MHorocTyneH4aToe ynpaBneHWE MOXET WUCMONb30BaTbCs ANs 3afaHust
onopHoro curHana MNMO-perynstopa, 3agaHnst HaNPsiXeHUst Ans pas3geribHoro
pexvima U/f n T.4. B AOMOMHEHME K MHOTOCTYMEHYaToOMy YnpaBreHnio dyHKUmemn
CKOPOCTM, YTOObI YAOBNETBOPUTE HEOBXOAMMOCTb B MEPEKIOYEHUN Mexay
pasnUYHbIMK 3a4aHHBIMU 3HAYEHUSIMU.
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Tabnuua 6.4 — OnucaHue knemm yHKLMK BoiGopa BpeMeHN pasroHa 1 3aMeaieHust

Knemma 2 Knemma 1 BapuaHT BpemeHu pa3roHa MapameTpbl
W 3ameaneHus
Bbikn. Bbikn. 1 F00.12, F00.13
Bbikn. Bxn. 2 F09.00, F09.01
Bxn. Beikn. 3 F09.02, F09.03
B, Bx. 4 F09.04, F09.05

Tabnuua 6.5 — Onucanune knemMm yHKLMK Bbibopa NepeknioyeHnst Mexay AByMS
Habopamu napameTpoB anekTpoaBuraTens

Knemma Ha6op napameTpoB MapameTpbl
anekTpoaBuratens
Bbikn. Habop Ne1 pynna FO2
B, Ha6op Ne2 Ipynna F15
®DyHKLMO- HasBaHue [unana3oH HacTPonkun 3aBopa. Uzm.
HanbHbIW Koa pyHKUMU 3Hau.
F06.10 BeiGop Tuna 0: HopmanbHO pasoMkHyTIR | 00000 o
oMKV Ans BxoA S - DCM N
LUNGPOBBIX BXOROB 1: HopmManbHO 3aMKHYTbI BXOA
S-DCM
S1-S5 .
Paspsag eamnuu: S1
Paspsaa necsitkos: S2
Paspsapg coteH: S3
Pa3spsg Tbicsy: S4
Pa3psag aecsTkoB Thicsy: S5
F06.11 Bei6op Tvna 0: HopmarnbHO pa3oMKHYTbI 00000 u]
TorvKkn Ansa Bxoa S6 (HDI) - DCM
uncppoBbIX BXxoAoB | 1: HopManbHO 3aMKHYTbIN BXOA
S6-HDI S6 (HDI) - DCM
Paspsag eamuuu: S6
Paspsag necsitkos: S7
Paspsapg coteH: S8
Paspsaa necstkos Thicsy: HDI
(byHKUMA OTCYyTCTBYET
B LCI(S) u LCI-GY/PY-1)
F06.12 Bpems 0.000 ¢~ 1.000 ¢ 0.010¢ o
unbTpaumm
LMEppOBbIX BXOLOB
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YT106bI CHU3UTL YPOBEHL MOMEX U NPEeAOoTBPaTUTL NOXHbIE cpabaTbiBaHWs,
yBenuubTe 3HaveHve napametrpa F06.12. Ho yBenuyeHve BpemeHU
(PUNbTPOBaHUS TaKKe NPUBEAET K 3aMEANEHNIO OTKIMKA BXOAHbBIX KNEMM.

®DyHKUMNO- HasBaHue [nana3oH HacTPOWNKK 3aBogp. Usm.
HanbHbIN KOA chyHKLMM 3Hau.
F06.13 Pexum 0: 1ByxnpoBOAHbIN pexum 1 0 ]
ynpaBreHusi ¢ 1: IByXNpOBOAHbIV pexum 2
Knemm 2: TpexnpoBOAHbIN pexum 1

3: TpexnpoBOAHbIN pexum 2

0: ABYXNPOBOOHOMN pexum 1:
KombuHaumm knemm:

My

—9 DCM

Brepen +—— —@ S1 (F06.00:1)

PeBepc -— —@ S2 (F06.01:2)

K1 K2 Komanpa
BbIK/1. BbIK/1. OcraHoB
BbIKJI. BKI. Pesepc
BKI. BbIKI. Brepén

BKI1. BK. OcraHoB



Mepekntoyatens K1 — 3anyck B NpsMOM HamnpaBfieHWe BpaLleHus
anekTpoggurartens, a K2 — B obpatHoMm.
1: [1ByxnpOBOAHON pexum 2:

ny

— 9 DCM

Myck +—— —@ S1 (F06.00:1)
CmeHa HanpasneHunsA /_‘

) S2 (F06.01:2)

BpaLLeHus
K1 K Komanpa
BbIKI. BbIKI. OcraHoB
BbIKI. BKI. OcraHoB
BKI1. BbIK/1. Bnepén
BKJ1. BKI. Pesepc

Mepekntodatens K1 — 3anyck, a HanpaeneHve BpalLeHus anekTpoasuraTens
onpefensieTcs cocTosiHeM nepekntovatens K.

Mpumevanue: korga curHan knemm K1/K penctButeneH, HO w3 Apyrvx
MCTOYHWKOB 3aJlaHUs KOMaHAbl ynpaBreHus nofaeTcs komanaa Afist OCTaHoBa,
TO ANS crefymLlero 3anycka Heo6XoanMo CHSATbL C KIeMMbI curHan v nogatb
ero cHoBa.

2: TpexnpoBOAHbIN pexum ynpaeneHus 1:



ny

» DCM

Bnepea » S1 (F06.00:1)

OctaHoB > Sn

—
I
PeBepc r-—tﬂj—n S2 (F06.01:2)
| I[

Knonka SB3 (H3) siBnsietcs noaTBepxaatoLLei 3amnyck KIeMMoW, KHOrMkKa
SB1 — 3anyck B npsMom Hanpasnenun, SB2 — 3anyck B 06paTtHOM HanpasneHuu.
3: TpexnpoBOAHOM PEXUM yrpaBneHns 2:

ny

> DCM

Myck jﬁ © S1 (F06.00:1)

CmeHa HanpaBneHus

BpaLLEeHMS —¢ S2 (F06.01:2)

OcTaHoB > Sn

KHonka SB3 (H3) — saABnsieTcs noaTBepXaatoLLen 3anyck KnemMmomn, KHomnka
SB1 — noaTBepxpawowen 3anyck, nepeknovatens K onpegensiet
HanpasreHue BpaLleHus.

MpumeyaHve: AN TPEXNPOBOAHOIO PeEXMMa MCMONb3YeTCs UMMYIbCHbIN
curHan.



DyHKUMO- HazBaHue [vnana3oH HacTPOWMKMN 3aBog. Uam.
HanbHbINA pyHKUMMN 3Hau.
Kon
F06.14 CkopocTb 0.001 MNnwc ~ 65.535 Ny/c 1.00Tye | o

V3MeHeHust
OMOPHOW 4acTOThbl
npu 3agaHmv ¢
KHOMOK NaHenu
ynpaBneHus

Mcnonb3yeTca Ana perynupoBKMA CKOPOCTW 3a4aHuM OMOPHOrO curHana ¢
KHOMOK UMK KNemMM:
* Ecnin F00.11 — 2, gnana3oH HaCcTpOWKu cocTaBnseT
0.001 Nwc — 65.535 Nw/c.

* Ecnin F00.11 — 1, Anana3soH HaCTpOWKN cocTaBnseT
0.01 lNy/c — 655.35 lNy/c.

DyHKuUMO-
HanbHbI
Kon

HassaHue
cyHKUMKN

[unana3oH HacTPonkun

3aBog. Uam.
3Hau.

F06.15

3agepxka
cpabaTbiBaHms S1

0.0c ~3600.0c

0.0c [ ]

F06.16

3apepxka
cpabaTtbiBaHus S2

0.0c ~3600.0c

0.0c [ ]

F06.17

3apepxka
cpabaTtbiBaHus S3

0.0c ~3600.0c

0.0c L]

F06.18

HwkHuin npepen
aHarnorosoro
Bxopa Al1 (ans
curHana 4-20 vA
ycTaHosuTh 2.00)

0.00 B ~ F06.20

0.00B o

F06.19

OnopHsbIN curHan,
COOTBETCTBYHOLLMIA
HWXHEMyY npeaeny
aHanoroBoro BXOAa
All

-100.0 % ~ +100.0 %

0% o

F06.20

BepxHuii npegen
aHanorosoro
Bxoaa All

F06.18 ~ + 10.00 B

10.00B o

F06.21

OnopHsIN curHan,
COOTBETCTBYIOLLMI
BEpXHeMy npegeny
aHanorosoro Bxoga
All

-100.0 % ~ +100.0 %

100 % o
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F06.22

Bpemsa dunbTpauumn
aHanoroeoro Bxoga All

0.00c ~10.00¢c

0.10¢c

[aHHble napameTpbl

CUrHanom.

NCNonb3yrwTCA Ana onpegeneHna OTHOLWEeHUA
MeXay aHanoroBbiM BXOAHbIM HanpsXeHnem 1 COOTBETCTBYHOLLUMM OMOPHbIM

Korga aHanoroBbli BXOA, SIBMSETCS TOKOBbIM, TOK 1 MA cooTBeTcTBYyeT
HanpsbkeHuto 0.5 B. YBenunybTe 3HayveHve napameTpa F06.22, 4Tobbl CHU3NTL
ypoBeHb nomex. OgHako yBenuyeHvue BpemeHun dunbtposaHus Al samennut

OTKMWK aHanoroBOro curHana Ha u3meHeHue. YCTaHoBUTE 3TOT napameTp,

ncxoas M3 OakTUYeCKUX YCroBUN.

>

0B (0mA)

>

0B (0MA)

10 B (20 mA)

Puc. 6.12 — OmHoweHus Mexdy aHarn0208biM 8XO0HbIM HANMPsXXeHUeM U
YIOUUM OMOPHBIM CUZHAITOM.

coomeemcms

DyHKUMO-
HanbHbIV koA

HasBaHue
cyHKUMKN

[nana3oH HacTPOWNKK

3aBop.
3Hau.

Usm.

F06.23

HwxHuii npepen
aHarnoroBoro
Bxoaa Al2 (ans
curHana 4-20 mA
ycTaHoBuTb 2.00)

0.00 B ~ F06.25

0.00B

F06.24

OnopHbIi curHan
COOTBETCTBYIOLLNIA
HIWKHEMY npefeny
aHaroroBoro Bxoaa
Al2

-100.0 % ~ +100.0 %

0%

F06.25

BepxHuii npeaen
aHarnoroBoro BXxoaa
A2

F06.23 ~ + 10.00 B

10.00B

F06.26

OnopHbIi curHan
COOTBETCTBYIOLLMIA
BEpXHEMy npegeny
aHarnoroBoro BXxoaa
A2

-100.0 % ~ +100.0 %

100 %

F06.27

Bpemsi cpunbTpaumm
aHanorosoro Bxopaa
Al2

0.0c ~10.0c

0.10c¢

Cnoco6 HacTponku napameTpoB Al2 aHanorMyeH HacTporike napameTpos All.
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®DyHKUMO- HasBaHue [nana3oH HacTPOMNKn 3aBoga. Usm.
HanbHbIV Kof, pyHKUMM 3Hau.

F06.28 HwokHuit npeaen -10.00 B ~ F06.30 0.10B o
aHarnorosoro (dbyHKUMA OTCyTCTBYET
Bxofa Al3 (ans BLCI(S)nLCI-GY/PY-1)
curHana 4-20 MA
ycTaHoBuTb -6.00)

F06.29 OnopHbIi curHan -100.0 % ~ 100.0 % 0 o
COOTBETCTBYIOLLMIA (cbyHKLMS OTCYTCTBYET
HWKHeMy npeaeny B LCI(S)n LCI-GY/PY-1)
aHarnorosoro
Bxoaa Al3

F06.30 BepxHuii npegen F06.28 ~ 10.00 B 4.00B o
aHanorosoro (dyHKUMA oTCyTCTBYET
Bxoaa Al3 BLCI(S)nLCI-GY/PY-1)

F06.31 OnopHbIi curHan, -100.0 % ~ 100.0% 100 % o
COOTBETCTBYIOLLIMIA (cpyHKUMS OTCyTCTBYET
BepxHeMy npeaeny | g| CI(S)uLCI-GY/PY-1)
aHarnorosoro
Bxoaa Al3

F06.32 Bpemsi counbTpaumm | 0.00 ¢ ~ 10.00 ¢ 0.10c o
aHarnoroBoro Bxoaa (cpyHKUMA oTCyTCTBYET
AI3 BLCI(S) MLCI-GY/PY-1)

Cnocob HacTpoikn napameTpoB Al3 aHanorm4eH HacTpolike napaMeTpoB

All.
DyHKUMO- HasBaHue [nana3oH HacTPOWKKN 3aeop. Usm.
HanbHbIN KO4 dyHKLUMK 3Hau.

F06.33 MuHumanbHas 0.00 'y ~ F06.35 0.00 kY, o
yacrota
BbICOKOYaCTOTHOTO
MMMYNbCHOTO BXOAA
HDI

F06.34 OnopHbIf curHan, -100.0 % ~ 100.0 % 0% o
COOTBETCTBYHOLUMN (cbyHKUMA oTCyTCTBYET
MUHIMATBHO 8 LCI(S) MLCI-GY/PY-1)
YacToTte
BbICOKOYaCTOTHOTO
MMMYbCHOrO
Bxoaa HDI

F06.35 MakcumansHas F06.33 ~ 100.00 KkI'y 50.00 o
YacTota (dbyHKUMs oTCyTCTBYET K
BbICOKOYaCTOTHOTO 8 LCI(S) MLCI-GY/PY-1)
MMMyNbCHOro BX0oAa
HDI

F06.36 OnopHbIii  curHan, | -100.0 % ~ 100.0 % 100 % =
COOTBETCTBYIOLLMI (dbyHKUMA OTCyTCTBYET
MaKcumarisHo BLCI(S) MLCI-GY/PY-1)
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yactoTte

BbICOKOYACTOTHOIro

VNMMYNbCHOTO
Bxoga HDI
Bpems
unbTpaumum

F06.37

BbICOKOYACTOTHOIro

VNMMYNbCHOTO
Bxoga HDI

0.00 ¢~10.00 ¢ 0.10c o
(dbyHkums oTcyTeTBYeT B LCI(S) 1

LCI-GY/PY-1)

[aHHble napameTpbl UCMOMb3YKTCA ANs 3afjaHusi B3aMMOCBS3N Mexay
curHanom Ha umnynbcHom Bxoge HDI 1 cooTBeTCTBYHOLWEM ONOPHOM CUrHane.
Wmnynbcebl MoryT nogaBaTbest Tornbko Ha HDI. Cnocob HacTporku napameTpoB
HDI aHanornueH HacTponke napameTtpos Al1. ®yHkuum otcytcTteytoT B LCI(S)

1 LCI-GY/PY-1).

DyHKuMO- HassaHve
HanbHbINA cyHKUMKN
Kon
F06.38 Bri6op kpvBon

ansa Al

3aBoga. Usm.
3Hau.

[vana3oH HaCTPOMKK

Pa3spsig eamuuy;: Beibop H.321 [a}
xapakrepuctuku anst All
Pa3psg aecsATkos:

Bbibop xapaktepucTuku ans Al2
Paspsapg coteH: Bbibop
xapakrepuctuku ans Al3

1: XapakTtepucTuka 1

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

(2 Toukn, cm. F06.23 ~ F06.26)
3: Xapakrepuctuka 3

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

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

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

Ona aHanoroBbix BxogoB Al1, Al2 n AlI3 MoxHO BblIGpaTb OAHY M3 NSATH
XapaKTePUCTUK. XapakTepucTukm 1, 2 n 3 — 310 NiomaHble C ABYMS OTpe3kamu,
3agaHHble B rpynne F4. Xapaktepuctvka 4 u 5 npegcraensitoT cobon nomaHble

C YeTbipbMA OTpe3KaMu.

HassaHve
cyHKUMKN

®DyHKUMO-
HanbHbIN
Kon

F06.39 BbiGop
HacTpoek
Bxoda Al npu
3HaYeHUM
HanpshkeHust
HKe
MWHVMAIIbHOTO

3asogp. Usm.
3Hau.

[vnana3oH HacTPOWkun

Pa3spsg egunuu: All Hke H.000 o
HWXHEro npefena yCTaHOBNEHHOTo

napameTpa

Paspsag necatkos: Al2 Huxe

HWXHEro npefena yCTaHOBNEHHOTo

napameTpa

Paspsag coTeH: Al3 Hixe HUKXHEro

npefena ycTaHOBMNEHHOrO



napameTpa

0: CooTBeTcTBYET
MUHUManbHOW HACTPOIKe
Bxoga

1:0.0%

OTOT napameTp ucrnonb3yeTcss Ans OnpefeneHns COOTBETCTBYHOLLEN
HacTPOWNKW, KOrAa aHanoroBoe BXOAHOE HamnpsbkeHWe MeHbLUe MUHUMAarbHOro
3HayeHua Ha Al. Paspsa eavHuu, paspsp OecATKOB M paspsi[ COTeH 3TOro
napameTpa COOTBETCTBEHHO paBeH HacTpoike ans Al2, Al2 un Al3. Ecnun
3HayeHve onpegeneHHoro paspsga pasHo 0, To, Mpu ycnoBuW, Korga
aHarnoroBoe BXOOHOE HarpsPKeHWe MeHblle MUHMMArbHOMO 3Ha4eHwus,
MCnonb3yeTcs COOTBETCTBYOLAss HacTpovka Bxoda B napametpax F06.19,
F06.24, F06.29. Ecnn 3HaveHne onpegeneHHoro paspsiga pasHo 1, To, npu
yCrnoBUW, KOrAa aHarnoroBoe BXOAHOE HamnpshKeHWe MeHblle MUHUMAarbHOro
BXOAa, COOTBETCTBYIOLLEE 3HAYEHME ITOTO aHaNOroBOro BXo4a cocTaBnsieT

0.0 %.

®DyHKLMO-
HanbHbIW KoA

HasBaHnue dyHkunn

[nana3oH HacTPOWNKK

3aBog.
3Hau.

Usm.

F06.40

3apaHue Toykn 1
XapaKkTepuctuku 4

-10.00 B ~ F06.42

0.305

F06.41

OnopHbIi curHan,
COOTBETCTBYHOLLMI
Touke 1

XapakTepucTuku 4

-100.0 % ~ +100.0 %

0%

F06.42

3apaHue Toukn 2
XapaKkTepuctukun 4

F06.40 ~ F06.44

3.00B

F06.43

OnopHblii curHan,
COOTBETCTBYHOLLMI
TOuKe 2

XapaKTepucTuk 4

-100.0 % ~ +100.0 %

30 %

F06.44

3apaHue Toukn 3
XapaKTepucTuku 4

F06.42 ~ F06.46

6.00B

F06.45

OnopHbIN curHan,
COOTBETCTBYHOLLMIA
ouke 3
XapaKTepUCTUKU

-100.0 % ~ +100.0 %

60 %

F06.46

3apaHue Toukn 4
XapaKTepucTuku 4

F06.44 ~ + 10.00 B

10.00B

F06.47

OnopHbIf curHan,
COOTBETCTBYIOLLMIA
TOuKe 4

XapaktepucTukm 4

-100.0 % ~ +100.0 %

100 %
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F06.48 3apgaHve Toukm 1 -10.00 B ~ F06.50 -10.00 B o
XapakTepucTuku 5
F06.49 OnopHbI curHan, -100.0 % ~ +100.0 % -100 % [a]
COOTBETCTBYIOLLMIA
Touke 1
XapakTepucTuku 5
F06.50 3agaHvie Touku 2 F06.48 ~ F06.52 -3.00B [a]
XapakTepucTuku 5
F06.51 OnopHbI curHan, -100.0 % ~ +100.0 % -30 % a]
COOTBETCTBYHOLLMIA
Touke 2
XapakTepuctTuku 5
F06.52 3agaHvie Toukn 3 F06.50 ~ F06.54 3.00B o
XapakTepucTuku 5
F06.53 OnopHbI curHan, -100.0 % ~ +100.0 % 30 % o
COOTBETCTBYIOLLMIA
Touke 3
XapakTepucTuku 5
F06.54 3agaHvie Toukn 4 F06.52 ~ + 10,00 B 10.00B o
XapakTepuctuku 5
F06.55 OropHbI curHan, -100.0 % ~ +100.0 % 100 % o
COOTBETCTBYIOLLMIA
Touke 4
XapaKkTepucTuku 5
Onopwusi curwan,
COOTBETCTEYIOW MR TOKE 4
/
Onopredt curman,
COOTBETCTBYIOUMH TOuKE 2
/ /
/
Sanawwe Towm 3
Bxoanoe wanprxesme Al
0B (0MA) -
/ T — 108 (20 wa) ==
Onopsst cnvan, H
COoOTRETCTRYIOWMA Touwe 3
Onopresist Curwan
cooTBeTCTEYIOUNA ToNKE 1 -100%
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XapaktepucTukv 4 1 5 No3BonsOT BbICTpavMBaTh Goree rMokme HacTPOKM.

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

F06.64 3HayeHune Toukn -100.0 % ~ +100.0 % 0% u}
cka4koobpasHoro
nepexoga
Xapakrepuctuku All

F06.65 Hacrpoiika 0.0 % ~ 100.0 % 0.5% o
AnanasoHa TO4KU
cKkaykoobpasHoro
nepexoga
Xxapakrepuctuku All
F06.66 Hacrpoiika -100.0 % ~ 100.0 % 0% o
AnanasoHa TO4KU
CcKayKkoobpa3Horo
nepexona
Xapaktepuctuku All
F06.67 Hacrpoiika 0.0 % ~ 100.0 % 0.5% o
AvanasoHa TouKu
CcKayKkoobpa3Horo
nepexoga
Xapakrepuctuku Al2
F06.68 3HayeHune To4kKn -100.0 % ~ 100.0 % 0% o
cKka4koobpasHoro (dpyHKLMS OTCyTCTBYET
nepexoga B LCI(S) n LCI-GY/PY-1)
Xapakrepuctuku Al3

F06.69 Hactporika 0.0 % ~ 100.0 % 0.5% o
Aviana3oHa ToYKu
CcKayKkoobpa3Horo
nepexoga
Xxapakrepuctuku All

Bce ananorosble Bxogbl Al1 ~ Al3 aToli cepun uMeloT yHKLUMIO 3adaHus
3HayeHus ckaykoobpasHoro nepexopa. Paboty dyHkumm ckadkoobpasHoro
nepexoda MOXHO pacCMOTpPeTb Ha criedylowemM npuMepe: Ha aHanoroBom
Bxoge Al1 npucyTcTBytoT konebaHus HanpsikeHus B guanasoHe 4.90 B ~
5.10 B. [insa crabunusaummn HanpsxeHusi TpebyeTcs yCTaHOBUTL B NapameTpe
F06.64 3Ha4eHve 50 % n amnnuTyay B napameTtpe F06.65 Ha 1 %. [Nocne aTtoro
BCe KonebaHus HanpsikeHus B ykazaHHOM AuanasoHe byayT ycTaHaBnMBaTbCs
Ha 3HayeHue 50.0 %.

Fpynna FO7: ®YHKLMUN BbIXOAHbIX KIEMM

B 6a3oBoi komnnektauum cepusi LCI MMeeT 3 kneMMbl aHanoroBoro Bbixoga
(AO), 1 BbIXOA C OTKPbITbIM KOMNNEKTOPOM, 2 BbIXOAHbIX pene.



®yHKLMO-
HanbHbIN Koa

HasBaHue dyHkuun

[nana3oH HacTPoMWKK

3aBog.

3Hau.

U3m.

F07.00

DyHKUMS KNeMMbI
HDO (cbyHkuums
otcyTtcTByeT B LCI (S)
nLCI-GY/PY-1)

0: IMnynbCHbIN BbIXOA,
(HDOP)

1: Liudpposoli Bbixog ¢
OTKPbITLIM KOSNEKTOPOM
(HDOR)

F07.01

DdyHkumss HDO

B pexuve
MMMYNbCHOTO BbIX0Aa
HDOP (cbyHkuUmst
otcytcTByeT B LCI(S)
nLCI-GY/PY-1)

0~40

F07.02

PDyHKUMA pene
TA-TC-TB

(cpyHkums
otcytcTByeT B LCI (S)
N LCI-GY/PY-1)

F07.03

DyHKUMA pene
RA-RC-RB

F07.04

DyHKLMSA LMdPOBOro
BbIXOAa C OTKPbITLIM
konnekrtopom MO1
(cpyHkums oTcyTcTBYET
BLCI(S) nLCI-GY/PY-
1)

YKa3aHHble napameTpbl UCNOMb3YTCA ANs Bblbopa YHKUUIA BbIXOAHbBIX

Krnemm.

Tabnuua 6.6 - OnucaHve 1 HasHayYeHne OYHKUMNA.

3HaueHue DyHKUMA OnucaHue U HasHaveHue

0 HeT dpyHkummn Y Knemmbl HeT OyHKLM

1 [LocTtwkeHne Cm. onucaHue k F09.24.
MakcuUMarbHo
4acToThI

2 DoctwkeHue Cm. onucaHue k F09.20 u F09.21.
nonb3oBaTenbCKoN
yacTtoTbl FDT1

3 Asapusi Knemma nepexoput B coctosiHne «BKIT» npu octaHoBke

MY no npuynHe oTkasa.

4 Mpepynpexaexvie MY onpepenseT, npeBbIWAET N Harpyska

0 neperpyske 3MeKTpoABUraTess Mopor NpeaynpexaeHus
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anekTpoasuratens neperpyske, Npexae Yem BbINONHATL PyHKLMIO
3awumTbl. Knemma nepexogut B coctosiHne «BKJIT» npu
npeBbILLEHWN Nopora Npeaynpexaexus. MapameTpbl
neperpyskv aNeKTpoaBuraTens CM. B ONmMcaHum K
F05.09 no F05.11.

5 Mpepynpexnenve o | Knemma nepexoaut B coctosiHne «BKI» 3a 10 cekyHa
neperpyake N4 [0 BKIIOYEHWS 3aLLWTbI MO Neperpyske

6 Pabota Ha Hyneson | Knemma nepexoaut B coctosiHue «BKI», ecnu MY
CKOpPOCTM (HeT paboTaeT Ha HyneBoW BbIXOAHOW YacToTe. Knemma
BbIXOAHOIO curHana | nepexoput B coctosiHve «BbIKIT» npu octaHose MY.

B COCTOSIHUM
ocTaHoBa)

7 Pa6oTa Ha Hynesow Knemma nepexogut B coctosiHue «BKI», kak ecnm M4
CKOpOCTH (eCTb paboTaeT Ha HyneBoW BbIXOAHOW YacToTe, Tak 1 npu
BbIXOAHOW CUrHan ocTaHoBe.

B COCTOSIHUM
ocTaHoBa)

8 LocTtwkeHne Knemma nepexogut B pexxum «BKI1» npu goctmxeHun
BepXHemn BepXxHew npeaensHom
npeaensHon YyacToTbl.
4acToThI

9 DoctwkeHue Knemma nepexoaut B coctosiHue «BKI» npu
HUXHEN [OCTWKEHUN HWKHEro npeaena 4actoThl.
npeaensHo Knemma nepexoauT B coctosiHue «BbIKIT» npu
YacToThl (HeT ocTaHose 4.

BbIXOAHOrO CUrHana
npv ocTaHoBe)

10 [octvkeHne Ecnu 3HaueHue gocTuUraeT BeNMUmMHbI, yCTaHOBIIEHHO B
YCTaHOBMEHHOrO F11.08, knemma nepexoaut B coctosiHne «BKJ».
3HaYeHne cHETUMKa

11 [focTurHyto Ecnu 3HaveHve 4oCTUraeT BeNUUMHbI, yCTaHOBINEHHOM B
3Ha4yeHue Hayana F11.09, knemma nepexoauTt B coctosiHue «BKJ».
oTcyeTa ansa
cyéTymnka

12 DocTwwkeHve anvHbl | Knemma nepexoaut B coctosiHue «BKI», korga

3aperucTpupoBaHHoe hakTU4eckoe 3HaueHue AnHbI
npeBbllLaeT 3Ha4YeHve, yctaHosneHHoe B F11.05.

13 Livkn MNK Korpa MK 3aBepLuaeT oguH LukI, knemva BblgaeT
3aBepLUeH VMNYMbCHBIV CUrHanN AnuTenbHOCTLI0 250 Mc.

14 focTuriyto Knemma nepexoaut B coctosiHue «BKI», koraa

cymMMapHoe BpeMst
B COCTOSIHUM
pabotbl

cymmapHoe Bpemsi paboTbl MY npeBbillaeT 3HayYeHve,
ycTaHoBneHHoe B F09.16.
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15 [octwkeHne Knemma nepexoput B coctosiHve «BK/I»,
BEpXHENn ecnv BbIxogHas YacTtota N4 gocTuraet BepxHero
npeaensHoi WIN HUWKHEro npeaena.
WIN HDKHE
npegensHon
YacToTbl
16 DocturHyT npegen | Knemma nepexoaut B cocTosiHune «BKJ»,
KpyTSLLEro €CIi B peXxvme ynpaBneHusi CKOPOCTbIO BbIXOAHOM
MOMeHTa MOMEHT AOCTUraeT npegena KpyTALLero MoMeHTa.
17 CocrosiHue Knemma nepexoput B coctosiHue «BKI», ecnu Ha MY
rOTOBHOCTU noAaHo NUTaHne 1 He OGHAPYXXEHO HeVCNpPaBHOCTEN.
18 PaGota M4 Knemma nepexogut B coctosiHum « BKI», korga M4
B cocTosiHum «PABOTA».
19 All > Al2 Korpa curHan Ha aHanorosom Bxoge Al1 6onblue,
4YeM Ha aHanorosom Bxoge Al2, knemma nepexoaut
B cocTosiHue «BKJ».
20 Huskoe Knemma nepexogut B coctosiHne «BKJIT», ecnu Ha BxoA
HanpshxeHve MY nopgaHo noHwkeHHoe HanpsixeHue. Pabota
no npotokony ModBus.
24 [HocTwkeHne Ecnun cymmapHoe Bpemsi BkntoyeHus M4 (F08.13)
CyMMapHoro npesblllaeT 3HayeHue, yctaHosneHHoe B F09.15,
BpeMeHun BO Knemma nepexoauT B coctosiHue «BKIT».
BKIIIOYEHHOM
COCTOSIHWN
25 [octwkeHune Cwm. onucaHue k F09.22 u F09.23.
Nonb30BaTENLCKON
YyacTtoTbl FDT2
26 DoctwkeHue Cwm. onucaHue k F09.31 u F09.32.
YacToThbl 1
27 [LocTtwxkeHne Cwm. onucaHue k F09.33 u F09.34.
4acToThbl 2
28 [LocTtwkeHne Cwm. onucaHue k F09.39 u F09.40.
ToKa 1
29 DoctwkeHue Cwm. onucaHue k F09.41 u F09.42.
ToKa 2
30 HocTwkeHne Ecnu dyHkums Bpemenm (F09.43) akTuBHa, knemma
3aAaHHoro nepexogut B pexum «BKIT» nocne Toro, kak TekyLuee
BpPEMeHU BpeMms paboTbl Y gocTuraeT yCTaHOBNEHHOTO BPEMEHMU.
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31 [LocTtwkeHne Ecnu curHan Ha aHanorosom Bxoge Al1 Gonble
npegena ypoBHs 3HaveHns F09.47 (BepxHwii npeaen BXOAHOTO
curHana All HanpskeHus Al1) unu Huxe 3Havenuns F09.46

(HWKHWIA Npeaen BXOAHOTO HanpsbkeHus All), knemma
nepexoput B coctosiHne «BKIT».

32 MapeHve Harpysku Knemma nepexoaut B coctosiHne «BKIT» npu nageHun
no0 Harpy3ku go 0.

33 Pesepc Knemma nepexoaut B coctosiHue «BKI»,

ecnu M4 paboTaeT B 06paTHOM HanpaBneHuu.

34 XornocTol xon Cwm. onucanwe k F09.35 n F09.36.

35 DoctwkeHune Ecnu temnepatypa pagnatopa mogyns M4 (F08.08)
3afaHHo [ocTuraeT 3aaHHoro NOpPOroBOro 3Ha4eHNs
Temneparypbl TemnepaTtypsbl B napameTpe (F09.48), knemma
CUMOBOro Moayns nepexoauT B coctosiHne «BKJ».

36 MpeBbiweHne Cwm. onucanwue k F09.37 n F09.38.
npegenos
BbIXOAHOrO TOKa

37 [ocTtwkeHne Knemma nepexoaut B coctosiHUM «BKJI»

HWXHEN NpeaenbHOi | Npu JOCTUXKEHUN HXKHEro npedena vyactoTbl. Knemma
yacToThl (BbIXoAHOW | ocTaéTcsa B coctosHum «BKJI» npu octaHose MY.
curHan B COCTOSIHUM

ocTaHoBa)

38 CurHan Ecnu B Y BO3HMKaeT HencnpaBHOCTb
npeaynpexaeHns 1 BbINOMHAETCA NpoAoskeHne paboTsl, knemma
(npomormkeHne B COCTOSIHUM «BKIT».
paboTbl)

39 MpepynpexaeHne Ecnu Temnepatypa anekTpoasuratens
O neperpese [ocTuraet TemnepaTypbl, yCTaHOBMEHHON
ANeKTpo- B F05.59 (nopor npeaynpexaeHns o neperpese
asuratens anekTpoasuraTens), knemma nepexoauT

B cocTosiHne «BKIl».

40 [ocTurHyTto Ecnu TekyLee Bpemsi paboTbl MY npesbilwaet
Tekylee Bpems 3HayeHve F09.54, knemma nepexoauT
paboTbl B cocTosiHne «BKIl».

DyHKUMO- HasBanue Jnana3oH HacTpomkun 3aBogp. Usm.
HanbHbIA KO OyHKLMK 3Hau.
F07.06 Tun norukn ans | 0: HopmanbHO pasoMKHYTbI 0000 o
BbIXOAHbIX BbIXOZ,
KremMmm 1: HopmanbHO 3aMKHYTbI BbIXOS
Paspsag eanHuy: HDO
Pa3pspg gecatkos: pene T
Pa3psp coteH: pene R
Paspsag Teicsy: MO1
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Mcnonb3yeTtcs Ana yctaHoBku norvku knemm HDO, pene T, pene R, MO1.

+0: NonoXuTenbHas norvika

CurHan Ha BbIXOQHOM TepMUHarne nosBnseTcsa npy noaknioyeHun k COM n
ncyesaeT npu oTktodeHun ot COM.

*1: oTpuuaTenbHas norvka

CurHan Ha BbIXOOHOM TepMMHane ucyesaeT npu noaknodeHum k COM un
nosiBnseTcs npu otknoveHun ot COM.

®DyHKUMO- HasBaHue [unana3oH HacTPOnkun 3aBoga. Usm.
HanbHbIV KOA pyHKLUMU 3Hau.
F07.07 3anepxka 0.0c~3600.0c 00c u]
cpabaTbiBaHus (byHKUMs oTcyTCTBYET

BblcokoyactoTHoro | BLCI(S) U LCI-GY/PY-1)
nmnynbcHoro HDO

F07.08 3apepxka 0.0 c~3600.0 ¢ 00c u]
cpabatbiBaHus (cbyHKUMA oTCyTCTBYET
peneiiHoro Bbixoga T| B LCI(S) u LCI-GY/PY-1)

F07.09 3apepxka 0.0 c~3600.0 ¢ 00c o
cpabaTbiBaHus
peneiiHoro Bbixoaa R

F07.10 3apepxka 0.0c~3600.0c 00c o
cpabaTbiBaHus (dbyHKUMsA oTCyTCTBYET
umcposoro Beixoaa | B LCI(S) n LCI-GY/PY-1)
C OTKPbITbIM

konnekropom M01
3T napameTpbl UCMONb3YKTCS Ans YCTAHOBKUM BpPEMEHU 3agepXKKu
BbIxogHbIX knemm HDO, pene T, pene R, MO1 OT uameHeHus1 COCTOsIHUSE 0O
dakTnyeckoro cpabartbiBaHWSA KIEMMbI.

DyHKUMO- HasBaHue [Anana3oH HaCcTPOWNKK 3aBoga. Usm.
HanbHbIV KO yHKUMU 3Hau.

F07.12 PyHKUNA 0~15 0 o
BbICOKOYACTOTHOrO
MMMy NbCHOTO
Bbixoga HDOP

F07.13 PyHKUNA 0~15 0 o
aHanorosoro BbIXxoda
AO01

F07.14 PyHKUNA 0~15 1 o

aHarnoroBoro BbIXOAa
A02 (cbyHKUMS
otcytcTeyeT B LCI(S)
M LCI-GY/PY-1)

YacToTa BbIXOAHbIX MMMynbcoB kneMmbl HDOP n3ameHsieTcs B Anana3oHe
ot 0.01 kl'y A0 3Ha4YeHUs MakCUManbHOWM YacToThbl BbixoaHoro curHana HDO
(F07.22).

3HaveHve napameTtpa F07.22 Haxogutca B AmanasoHe ot 0.01 kly
0o 100.00 k. BeixogHon curHan ananasoHa AO1 n AO2 coctaensiet 0-10 B
mnu 0-20 MA.



Tabnuua 6.7 — 3aBUCMMOCTb MeXAy Auana3oHaMu MMMYMbCHOTO W aHanoroBoro
BbIXOJOB W COOTBETCTBYIOLLMMU 3HAYEHUSMU (DYHKLINIA

3HaveHue DyHKUMA OnucaHuve n Ha3Ha4YeHue
0 OnopHas YactoTa Ot 0 4O MaKkcUMarnbHOM BbIXOOQHOW YacToTbl
1 PaGouas yactoTa Ot 0 4O MaKkcUMarbHOM BbIXOO4HOW YacToTbl
2 BbixogHon Tok Ot 0 8O ABYKPATHOrO HOMUHAINBHOIO
TOKa ABuraTens
3 BbixogHoe HanpshkeHne OT10 8o 1,2 BeNnYnHbLI HOMUHANBLHOIO
HanpsixeHus MY
4 BbixogHas ckopocTb OT 0 4O MaKcManbHOW CKOPOCTU
BpaLLeHusi
5 BbixogHow KpyTSLLMiA Ot 0 O ABYKPATHOrO HOMUHAINBHOIO
MOMEHT MOMeHTa ABuratens
6 BbixogHasi MOLLIHOCTb OT 0 [0 ABYKpATHOW HOMUHANbHOM
MOLLUHOCTY ABuUraTens
7 MMnynbcHbIN BXOA 0.01 kl'y ~ 100.00 k'y,
8 AHanorosblili Bxog All 0B~10B
9 AHarnorosbli Bxog Al2 0B ~10B (unu 0 MA ~ 20 MA)
10 AHanorosbIi Bxog Al3 0B~10B
11 3HayeHve AnvHbI oT 0 0 MaKkCcMManbHOM 3aaHHOW ANUHbI
12 3HayeHue c4éTumnka oT 0 0 MakcMarnbHOro 3Ha4yeHus
CYéTUMKa
13 CurHan no ceteBoMy 0.0 % ~ 100.0 %
npoToKony
14 100 % BbIXOAQHOrO TOKa 0.0A~0A
cooTBeTcTBYeT 1000.0 A
15 100 % BbIXOAHOTO 0.0B ~1000.0B
HanpspKeHus
cootBeTcTBYeT 1000.0 B
DyHKUMO- HasBaHue OunanasoH 3aBopg. Uam.
HanbHbIA KOA cyHKUMKN HaCTPONKK 3Hau.
F07.15 KoadpcpuumeHt cmewenus | -100.0 % ~ 100.0 % 0% o
aHanorosoro Bbixoga A0l
F07.16 Koadpcpuument -10.00 ~ + 10.00 1,00 u]
ycuneHusa aHanorosoro
Bbixoga AO1
F07.17 KoadpcpuumeHt cmewtenus | -100.0 % ~ 100.0 % 0% u]
aHanorosoro Bbixoga A02 (cbyHKLMst OTCyTCTBYET
B LCI(S) n LCI-GY/PY-1)
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F07.18 KoadbcbmupmeHt -10.00 ~ + 10.00 1.00 u]

ycunexus (dbyHkums otcyTeTByeT B LCI(S)
aHanorosoro n LCI-GY/PY-1)
BbIxoga A02

MapameTpbl Mcnonb3ylOTCA Ans KOppekuuMn Apenda Hyns aHanorosbiX
BbIxoAoB. Ecnn «b» — cmelueHne Hynsa, «k» — ycunenune, «Y» — curHan
nocre Koppekuun, a «X» — curHan Ao Koppekumu, To hakTUYeCcKnin BbIXOAHOM
curHan: Y = kX + b.

KoadpdpuumeHt cmelueHus Hyna 100 % ana AO1 n AO2 cooteetcTByeT 10
B (unn 20 mMA). Hanpumep, ecnu cyHKUMS aHanoroBoro Bbixoga — pabovas
4yacToTa, U OXUAAETCs, YTO BbIXOAHOW curHan 6yaet 8 B npu yactote 0 'y, a
3 B npu makcMmanbHOW 4YacToTe, TO KOAMMUUMEHT yCUNEeHns OOmKeH ObiTb
ycTaHoBreH Ha — 0.50, a cmelleHne Hyns yctaHaeBnmaaetcs Ha 80 %.

DyHKUMO- HasBaHue [nana3oH HacTPOMKU 3aBop. Uzm.
HanbHbIA KO4 dpyHKUUN 3Hau.

F07.19 KoadhduumeHt 0~ 10.00 0 u]
ycunexus
aHanorosoro
Bbixoga AOL

F07.20 Bpems 0~ 10.00 0 o
bunbTpaumm (dbyHkuma otcytcTeyeT B LCI(S)
aHarnorosoro nLCI-GY/PY-1)
BbIxoga A02

F07.21 Bpems 0~ 10.00 0 o
bunbTpaumm (byHkumsa otcyteTeyeT B LCI(S)
BbicOKkoYacToTHoro | 1 LCI-GY/PY-1)
MMMYNbCHOrO
Bbixoga HDO

Bpewmsi BbixogHoro cunbtpa AO — onpepeneHne 4YyBCTBUTEMbLHOCTM

aHanoroBoro BbIxoAaa. I'Ipm KonebGaHMsX Ha aHaroroBOM BbIXOAE MOXET
BO3HUKATb HEKOppeKTHadA  TpaHcnauua curHana. [Onsa YMeHbLUEeHNA
konebaHuii aToT napameTp MoXeTt ObITb 3HAYUTENBHO YBENnN4eH, HO Npn aToM
HYYBCTBUTEJIbHOCTb aHaNoroBoro Bbixoga CHUXXaeTCA.

DyHKUMO- HasBaHue [uana3oH HacTPonkun 3aBopg. U3m.
HanbHbIN Koa byHKLUMUN 3Hau.
F07.22 MakcumansHas 0.01 'y ~ 100.00 KI'y, 50.00 =
BLIXOfiHAA YaCTOTa | (hyHKLMs OTCYTCTBYET Ky
HDO B pexume 8 LCI(S) u LCI-GY/PY-1)
BbICOKOYaCTOTHOrO
MMMybCHOrO
BblXxoda

OTOT KOA (OyHKUMM Ucronb3yeTcst Ans Bblbopa MakCUMMarbHOW 4acToTbl
BbIXOJHOTO uMMNynbca, korga knemma HDO wucnonb3yetca B KadvecTse
BbICOKOYACTOTHOO MMMYSIbCHOIO BbIXOAA.



Fpynna FO8: (pyHKUMM NnaHenu ynpaBrieHnsi U MOHUTOPUHIa

DyHKUMO-
HanbHbIN Koa

F08.00

HasBanue
cyHKUMKN

Maponb
nonb3oBarens

COCTOAHUA
[nana3oH HacTPOWNKK 3aBog. Usm.
3Hau.
00000: MaponbHas 00000 u]

3almTa HeakTvBHa
00001 ~ 65535

Mpw BBEAeHWUM No6Boro 3HaveHnst, otnindHoro ot «00000» 6yaeT ycTaHOBNEH
nonb3oBaTenbCKUA Maposnb. [na coxpaHeHus napons HeobXoAMMmO HaxaTb
kHorky «BBO[». lMaponb Takke OyaeT cOXpaHeH, ecrnm He npoucxoauT

HaXkaTui B Te4eHne 1 MUHYTbI.

DyHKUMO-
HanbHbIN Koa

F08.02

F08.03

HassaHve
chyHKUMMN

KHonka CTOIM/
CBPOC

OTobpaxaemble
napameTpbl
MOHWUTOPUHIa

B pexume
pabotbl
(OCHOBHbIE)

[nana3oH HacTPOMKK 3aBogp. Usm.
3Hau.
0: AKTUBHa TONbKO NpuW nogade 1 o
KOMaHg nycka/octaHoBa ¢ naHenu
ynpasneHus

1: AKTVBHa npu Ntobom UCTOYHMKe
KOMaHA nycka/octaHoBa

0000 ~ FFFF h.008F
But 00: Pabouast yactoTa 1 ('u)
But 01: OnopHas yactoTta (I'u)
But 02: BeixoaHon Tok (A)

But 03: BbixogHOE HanpsixeHue
®)

But 04: OTo6paxeHune ckopocTn
Harpy3sku (06/MuH)

But 05: BbixogHast MOLHOCTb (KBT)
But 06: BbixoaHO MOMEHT (%)
But 07: HanpsxeHwve 3seHa
noCTOAAHHOrO ToKa (B)

But 08: OnopHbIi curHan NUA-
ynpaBneHus

But 09: O6paTtHas ceasb MUM-
ynpasneHus

But 10: CocTosiHMe BXOAHbIX
Knemm

But 11: CocTosiHWe

BbIXOAHbBIX KNeMMm

But 12: HanpsikeHue Ha All (B)
But 13: HanpsikeHue Ha Al2 (B)
BuTt 14: HanpsikeHue Ha Al3 (B)
But 15: Tekyllee 3HaveHne
cuéTUMKa



Ecnu napameTp gomxeH oTobpaxaTbcst BO BpeMsi paboTbl, TO Heobxoanumo
YyCTaHOBUTb COOTBETCTBYlOLME 6Tl B 1 1 ycTaHOBUTL B napametpe F08.03
LecTHaaLaTepPUYHbIA SKBUBAMNEHT MOMyYMBLUErOCs ABOMYHOIO Yucna.

Hanpumep, npu 3HaveHun no ymondaHuio h.008F (B ABoMYHON cucTeme
0000 0000 1000 1111), T.e. oToGpaxatoTcs paboyasi yactoTa (I'u), onopHas
yactoTa ('y), BeixogHou Tok (A) u BbIxogHOe HanpsikeHve (B), HanpshkeHune
3BeHa NOCTOSIHHOrO TokKa (B).

[716 [s[al3l2a[1]o]

| Pabovas wactota ([u)

Onopxas Hactata ()
BrixoaHom Tok (A)

BrixoaHoe HanpsikeHve (B)

OrofpaxeHne CKOpocTH Harpyaky
BelxoaHan MoWwHoCTs (KBT)

BeixoaHow momeHT (%)
Hanpsaxenue Ha 3MT (B)

|25]14[13[12[11]10]0 [s |

Onopweii cirian MWO-ynpaenexvs
3H-e cursana obparson cessw NMAd-ynp-a

COoCTOAHME BXOOHLIX KNEMIM

COCTORHWE BLIXOAHBLIX KITEMM

Hanpswenue Ha Al1 (B)

Hanpsixenue Ha AlZ (B)

Hanpsxexnue Ha Al3 (B)
3HaveHue cuéTunka

®DyHKUMO- HasBanue [Anana3oH HaCcTPOWNKK 3aBogp. Usm.
HanbHbIV KOoA OyHKLMK 3Hau.
F08.04 Otobpaxaembie 0000 ~ FFFF h.0000
napameTpbl But 0: 3HayeHne AnuHbI
MOHWTOpWHra B But 01: Ctynexb MIK

pexume paboTbl

But 02: Yactota
(mononHuTenbHbIe)

BbICOKOYaCTOTHOTO UMMy SbCHOrO
Bxoga (ky)

But 03: Pabouyasi yactoTa 2 (I'u)
But 04: OcTtaBLueecs Bpemsi
pabotbl

But 05: HanpsixeHue Ha All o
Koppekuuy (B)

But 06: HanpsixeHve Ha Al2 go
Koppekuuu (B)

But 07: HanpsixxeHue Ha Al3 oo
Koppekuuu (B)



But 08: JlnHeliHas ckopocTb
But 09: Tekyulee Bpems
BKIMOYEHWSI MUTaHUA (4)

But 10: TekyLuee Bpems paboTbl
(MUWH)

But 11: Yactota
BbICOKOYaCTOTHOIO UMMy bCHOO
Bxoga (kl'y)

Bwut 12: YcTaBka ¢ npoTtokona
cea3n ModBUS RTU

But 13: 3HaueHwue curHana
obpaTHoI cBsi3u 3HKoAepa
(ckopocTb (M)

14: YacToTa UCTOYHMKA YaCcTOThbI
A(Mu)

15: YacToTa UCTOYHMKa 4acTOoThbI
B(Mu)

[z ls [s [ [3 [2 [1 [o |

BHaveHne 4nuHel

CoctosiHue MK

3HaueHVe BRICOKOYaCTOTHOMO BXoaa (kM)
Pabouan yactora 2 (My)

OctasweecA spems paboTs
HanpsixeHne Ha Al1 fo koppekuuu (B)

Hanpsprkenne na Al2 go kopperkuwu (B)
Hanpsxenne Ha Al3 go koppekuuu (B)

15[14[13]12]11]10]0 [5 |

IuHeRHan ckopocTs

Tekyllee BpEMA BO BKITKOYEHHOM COCTOAHMK

Tekywee epema paboTsl (MUH)

HactoTa HacTpoukn umnynscos (kM)

3Ha4eHWe CUrHana no CeTeBoMy NPOTOKONY

3HaueHve curHana obpaTHOW CBA3WM 3HKOAEpa
OTtobpaxeHve curHana JactoTsl A (M) (M)

OtobpaweHne curHana yactotel B (M)

Ecnu B cocTosiHum paGoTbl HEO6X0AMMO 0TOGPasUTL NapameTp, yCTaHoBUTE
COOTBETCTBYIOLWMIA pa3psa Ha 1 u ycraHoBuTe B napametpe F08.04
LLeCTHaALaTePUYHBIA 3KBUBANEHT 3TOr0 ABOMYHOIO Yucna.

3HaueHnwne no ymonyanuto h.0000 3HauuT, YTO AONOMHUTENBHBIE NapaMeTpbl
He oTOGpakatoTCsl N0 YMOMNYaHuio).
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MapameTpbl F08.03 n F08.04 ncnonb3yTcs ANA YCTaHOBKM 3HAYEHWH,
KoTopble oTobpaxatoTcs, korga MY B cocTosiHuM paboTbl. Bcero mMoxHo
npocmoTpeTb A0 32 napameTpoB paboyero CoCTOSIHUS.

(B)

But 02: CocTosiHue
BXOAHbIX KeMM

But 03: CocTtosiHne
BbIXOAHbIX KNEMM

But 04: OnopHoe
3HayeHwue NMNO-
ynpaBneHus

But 05: HanpspkeHune Ha
All (B)

But 06: HanpsixeHne Ha
Al2 (B)

But 07: HanpspkeHue Ha
Al3 (B)

But 08: TekyLuee
3HaveHve cYeTYMKa

But 09: Tekywiee
3HaveHve ANWHbI

But 10: CtyneHs MK
But 11: [lHeiHas
CKOpOCTb

But 12: YacTota
BbICOKOYACTOTHOIO
MMnynbcHoro Bxoda (KMu)

®YHKLMOHaNbLHbIN HasBaHue [nana3oH HacTPOMKK 3aBog. Uzm.
KoA, byHKUMK 3Hau.
F08.05 Otobpaxaemble | 0000 ~ FFFF H.0063 | o
napameTpebl But 00: OnopHas yactoTa
MOHWUTOPUWHra (Tu)
B pexume But 01: HanpsixkeHne
ocTaHoBa 3BeHa NOCTOSIHHOTO Toka

lefslafao]sfo]

Onophan qactoTa (M)

Hanpskenwe na 3MNT (B)

COCTOAHWE BXOOHBIX KNEMM
CocrosaHue BbIXOAHbLIX KNEMM

Onophoe sHavexue MWI-ynpasneqma

Hanpsxenue Al1 (B)

Hanpswenwne Al2 (B)

INSTART®

Hanpskenue Al3 (B)
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[15]14]13]12]11]10]s [& |

3HaveHne CHETHMKE
3HaveHue aNuHs!l
CoctosiHne MNNK
NuHeiHan crkopocTs

HacTpoitka UMnyneCcHOro Bxoaa

3apeseperpoBaHo

3apesepBupoBaHo
3apesepeupoBaHo

Ecnm B cocTosiHUM oOcTaHoBa Heobxoaumo oTobpasuTb napameTp,
YCTaHOBWTE COOTBETCTBYIOLMIA pa3psia Ha 1 1 ycTaHoBuTe B napametpe F08.05

UJeCTHa,El,LlaTepI/I‘-iHbIVI OKBMBAINeEHT 3TOro ABONYHOIo 4ynucna.

3HayeHne no ymonuauuo H.0063 (B gBoudHou cucteme 0000 0000
0110 0011), T e oTobpaxaeTca onopHas yactoTa(lu), HanpsbkeHwe 3BeHa
nocTosiHHoro Toka (B), HanpsixkeHwe Ha Al1 (B), HanpsbkeHue Ha Al2 (B).

DyHKUMO- HasBaHue [unana3oH HacTPonkun 3aBopa. Uzm.
HanbHbIW KoA PyHKLUU 3Hau.
F08.06 Koadpcpuument 0.0001 ~ 6.5000 1.0000 o
oTobpaxeHust
cKopocTn
anekTpoaBuratens

OTOT nmapameTp UCMNOnNb3yeTcsl Ansi PerymMpoBKM COOTHOLLEHUSI Mexay
BbIxogHoM yacTtoTon MY F08.12 1 oTobparkeHnem CKOPOCTM Harpy3sku.

®DyHKLMO- HassaHue [uana3oH HacTPoOnkun 3aBopg. Uam.
HanbHbIA KOA cyHKUMKN 3Hau.

F08.07 Tekywwas 0.0°C~100.0 °C - .
Temneparypa
BbINPSMUTENBHOTO
MocTa

F08.08 Tekywwas 0.0 °C~100.0°C - .
Temneparypa
CUINoBOro Moayns

F08.09 Bepcus - - .
NpOrpaMMHOro
obecneyeHus

F08.10 CymmMapHoe Bpemsi 04~65535y - .
paboTbl
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F08.11 CepuitHbi Homep - - .
napenvs

MapameTpbl F08.07 ~ F08.11 ncnonb3ytoTcst TONbKO AN MOHUTOPUHrA.

®DyHKUMNO- HasBaHue cpyHKUMM [unana3oH HacTPOnkun 3aBogp. Usm.
HanbHbIV KOA 3Hau.
F08.12 Konunyecteo 0: 0 pa3psigos 1 [a]
pa3psigoB nocne 1: 1 paspsag
3ansTon Ans 2: 2 pa3psga
oTobpaxeHus 3: 3 paspsiga
CKOpOCTH
aneKkTpoaBuratens

F08.12 ucrnonb3yeTca Ans yCTaHOBKM KOMMYECTBA 3HAKOB 7151 OTOBpaxeHns
CKOPOCTM Harpy3ku. Hke npvBoamTca npumep, OObACHSIIOLMIA, Kak paccunTaTb
KO3(PULMEHT ANSA KOPPEKTHOTO OTOOPaXKEHUsI CKOPOCTY BPaLLEHUS:

npegnonoxum, 4to FO08.06 (koadhdUUMEHT OTOBPaKEeHUs CKOpPOCTU
BpaweHusi) paseH 2.000, a F08.12 paseH 2 (2 pa3psga). Korga paboyas
yactota MY cocrasnset 40.00 Iy, ckopocTb Harpy3ku coctasnseTr 40.00 x
2.000 = 80.00 (oTobpaxeHue c AByMS pa3psigaMu nocre 3ansToun).

®DyHKLMO- HasBaHue [nana3oH HacTPOWNKu 3aBopa. Uam.
HanbHbIV KO byHKUMU 3Hau.
F08.13 CymmapHoe Bpems 04~655354 - .

BKIMKOYEHUS NUTaHUSA

Ecnv Bpems gocTuraet ycTaHOBMEHHOrO 3HaveHus B napametpe F09.16, To
BbIXOAHas Knemma ¢ dpyHkumen 24 nepexoguT B coctosiHue «BKI».

DyHKUMO- HasBaHwue cyHKUnMN [uana3oH HacTPoMnkun 3aBopg. U3m.
HanbHbIA KOA 3Hau.
F08.14 CymmapHoe - - .
3HepronoTpebneHve

Wcnonb3yeTcst ans otobpaxeHusi cyMMapHoro sHepronotpebnexus MY go
TeKyLLero MOMeHTa.



Fpynna FO9: pacwumpeHHble yHKUUN

®DyHKUMO- HasBaHue [nana3oH HaCcTPOWNKK 3aBogp. Usm.
HanbHbIN KoA pyHKLMU 3Hau.
F09.00 Bpewmsi pasroHa 2 0.0c~6500.0c 3asucut | o
ot
mozenu
F09.01 Bpewms 0.0c~6500.0c u]
3amennexHuns 2
F09.02 Bpewmsi pasroHa 3 0.0c~6500.0c u]
F09.03 Bpewms 0.0 c~6500.0c o
3amenneHus 3
F09.04 Bpewmsi pasroHa 4 0.0c~6500.0c m]
F09.05 Bpewmsi 0.0 c~6500.0c o
3ameaneHus 4

MmeeTcs YeTblipe rpynnbl BpEMEHU pasroHa/aameaneHus, Mexay KoTopbiMu
MOXHO MEepeknoyaTbCsl C MOMOLLBI0 Pa3fNUyHbIX KOMOBWHALUWIA COCTOSHWN
Knemm LmndpoBsbix Bxoaos (S). MNoapobHee cm. onucaxmne ¢ FO06.01 no F06.05.

[LLN1S TONYKOBOrO
pexuma

®DyHKLMO- HasBaHue [nana3oH HacTPOWNKu 3aBopa. Uzm.
HanbHbIW Koa pyHKUMU 3Hau.

F09.06 Yacrota 0.00 Iy ~ F00.03 2.00 My o
TONYKOBOIO
pexuma

F09.07 Bpemsi pasroHa 0.0c~6500.0 c 20.0c =]
NS TONYKOBOrO
pexuvma

F09.08 Bpems 0.0c~6500.0 c 20.0c o
3amennexus

OtV napameTpbl WCMONb3YTCA AN ONPeAeneHust YacToTbl, a Takke
BpeMeHw pa3roHa/3ameanenus M4 npu TonykoBom pexume. Pexum 3anycka —
«Mpsimort nyck» (FO1.00 = 0), a pexum octaHoBa — «3amenrneHve 1o
octaHoBa» (F01.08 = 0) BO Bpemsi TONYKOBOrO pexuma.
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DyHKUMO- HasBaHue [nana3oH HacTPOWNKK 3aBopg. Uzm.
HanbHbIA KOA4 cyHKUMKN 3Hau.

F09.09 YacroTta 0.00 'y ~ F00.03 0.00 'y o
ckaykoobpasHow
nepecTpomnku
Touka 1

F09.10 Yacrota 0.00 'y ~ F00.03 0.00 'y o
ckaykoobpasHow
nepecTpomnku
TouYka 2

F09.11 [vnanasoH 0.00 'y ~ F00.03 0.00 Iy o

ckaykoo6pasHoii
nepecTpounku

DYHKUMA CKaYKoOBpa3HOW NepecTpoViki 4acToTbl UCNONb3yeTca ANs TOro,
4TObbI N36exaTh BXOXAEHMS paboyen YacToTel NpeobpasoBaTens B AnanasoH
pe30HaHCHBbIX YacToT cucTeMbl Npueogda. B npeobpasoBaTene yacToTbl cepumn
LCl MOXHO yCTaHOBWTb ABE TOYKWM CKayKoOOpasHOW MepecTpoKM 4acToTbl,
nocre HacTPOWKM KOTOPbIX, KOrAa OnopHas YyactoTa okasblBaeTcs B npeaenax
pe30oHaHCHOro amanasoHa 4acToT, BbIXOAHas 4actota npeobpasosaTtens
aBTOMaTW4ecku BbIXOAWUT 3a Npefenbl PEe3OHaHCHOro AvanasoHa, uTo
npepoTepaLlaet paboTy Ha pe3oHaHCHoM YacToTe. MNpuHuMn paboTel nokasaH
Ha pucyHke 6.14.

A BeixogHas yacTota ()

"""" 1
YacToTa ckaukooBpasHoh bF------------ - AvanascH
nepecTporkK 1 v
. [vanasoH
Yactota ckaukoobpazHoit
nepecTpoiku 2
Bpema (t)

Puc. 6.14 — lMpuHyun pabomsi hyHKYUU CKa4yKkoobpasHoU nepecmpoulku



DyHKUMO- HasBaHue [nana3oH HacTPOWKKN 3aBopg. Uam.
HanbHbIA KOA4 dpyHKUUN 3Hau.
F09.12 May3a npu cmeHe 0.0 c~3000.0c 00c o
HanpasneHus
BpaLleHus

Mcnonb3yeTcs Ansi ycTaHOBKY BpeMeHu nay3bl Ha paboyeit yactoTte 0 'y
Npy CMEeHe HanpaBrieHUs BpaLLeHWs, Kak NnokasaHo Ha pucyHke 6.15

A BpaiieHne
BbixoaHas vactota (I'y) BIepen
Bpems (t)
.
E »
—i
Bpems nayabl O6paTHoe BpalleHne

Puc. 6.15 — Bpewmsi nay3bi pu CMeHe HarnpasseHus 8pauieHusi

®YHKLUOHaNbLHbIN HasBaHue [nana3oH HacTPOWKKN 3aeop. Usm.
Kog OyHKLUN 3Hau.
F09.13 Pa6ota B 0: PaspelueHa 0 =
NPOTUBOMOSOXHOM 1: 3anpelyeHa
HanpasneHun
BpaLleHus

Wcnonb3ayeTcs ans 3anpeta BpatleHus MY B o6paTHOM HanpaeneHuu.

®YyHKLMO- HasBaHue dyHkunn [unana3oH HaCcTPOWNKK 3aBopg. Uam.
HanbHbIN koA 3Hau.
F09.14 [HencTaue npn 0: PaboTa Ha HukHe 0 [u]
yCcTaHoBKe npepenbHoi YacToTe
4acToThbl HIKe 1: OcraHoB
HWXKHel npeaensbHon | 2: PaboTa Ha Hynesown
yacrote

Wcnonb3yeTcs ans 3agaHus pexuma pabotbl 14, korga onopHas yactota
HWXe HWXKHEeN NpeaenbHON.
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DyHKUMO- HasBaHue [unana3oH HacTPOWKK 3aBopg. U3m.

HanbHbIA KOA4 chyHKUMKN 3Hau.
F09.15 YcraBka 04~ 65000 4 0y =
CyMMapHoro
BPEMEHU

BKIKOYEHUSA NUTaHUA

CooTBeTCTBYIOLAA BLIXOAHANA KemMMa nepexoguTt B coctosiHue «BKI», ecnn
Bpems B F07.13 gocturaeT 3Ha4yeHusi, yCTaHOBMEHHOIO B 3TOM napameTpe.

®DyHKUMO- HasBaHue [nana3oH HaCcTPOWNKK 3aBoga. Usm.
HanbHbIW KOA PyHKLUU 3Hau.
F09.16 YcraBka cymmapHoro | 0 4 ~ 65000 4 Oy o

BpeMeHU paboThbl

CooTBeTCTBYIOLLas BbIXOAHASA KneMMa nepexogut B coctosiHne «BKI», ecrin
Bpems B F08.10 gocTuraeT 3HayeHus, yCTaHOBIIEHHOIO B 3TOM napameTpe.

DyHKUMO- HasBaHue [nana3oH HacTPOWKN 3aBopa. Uzm.
HanbHbIA KO4 cyHKUMKN 3Hau.
F09.17 3awura ot 0: OTkntoyeHa 0 o
aBTOMaTU4ECKOro 1: BkntoyeHa
nepesanycka

Ecnn yctaHoBneHo 3HauyeHue 1, To MY He 3anyckaeTcs nNpu akTUBHOM
curHane Ha Knemme nycka (ecnu BxogHasi KneMma HaxoAWUTCs B COCTOSIHWM
«BKIN» go nogauu nutaHust unu nocne nosiBreHun oTkasa). MY BbINONHUT
3arnyck ToMbKO Nocre Toro, kak komaHaa 6yaeT OTMEHeHa U CHOBa 3afaHa.

DyHKLUMO- HassaHwue cyHkuun [Auana3oH HacTPoNKU 3aBoa. Uam.
HanbHbIV KOA, 3Hau.
F09.18 KoHTponb ckopocTu 0.00 Ny~ 10.00 'y 0.00 'y o

CHWXEeHNA 4acToTbl

PyHKUMA ucnonb3yeTca Ans 6anaHCUpoBKWM pacnpepeneHus pabouen
Harpysku, Korga HeCKOMbKO —3nekTpoasuraTenen WCnonb3ylTcs  Ans
ynpaBreHns OJHOM 1 TON Xe Harpy3koln. BeixogHas yactota N4 ymeHbLiaeTcs
C yBenuyeHWeMm Harpy3kn. MOXHO yMeHblWTb pabouyio  Harpysky
3MeKTpoABUraTens, yMeHbLUMB BbIXOAHYIO YacToTy, peanu3oBaB GanaHcupoBKy
pabouyert Harpy3kn Mexay HECKOMbKMMUW dMeKTpoaBMraTensamm.



®yHKLMO- HasBaHue [nana3oH HacTPOWKKN 3aBopg. Uam.
HanbHbIA KOA4 chyHKUMKN 3Hau.

F09.19 BbiGop 0: OnekTpoasuratens 1 0 o
anekTpoaBuratens 1: OnekTpogsuratens 2

MpeobpasoBatens 4YacTtoTbl nogdepxuBaeT 2 Habopa HacTpoek
anekTpoasuraTensi.

®DyHKUMO- Ha3BaHue dyHKUMM [unana3oH HacTPOnkun 3aBogp. Usm.
HanbHbIV KO 3Hau.
F09.20 3HayeHwue YacToTbl 0.00 Ny ~ F00.03 50.00 o
FDT1 ry
F09.21 [vanasoH 0.0 % ~ 100.0 % 5% o
o6HapyxeHus

YacToTbl FDT1

F09.22 3HayeHwue YacToTbl 0.00 Ny ~ F00.03 50.00 o
FDT2 ry

F09.23 [nanasoH 0.0 % ~ 100.0 % 5% u]
o6HapyxeHus

YyacToTbl FDT2

Ecnu paboyas yactoTa Bbllwe, YeM 3HaveHne F09.20, BbIxogHas knemma ¢
COOTBETCTBYHOLLEN hyHKUMEN nepexoauT B cocTosiHne «BKI». Ecnn pabovas
yactoTa Huxe 3HadeHus F09.20, BbixogHas KneMma oTKIo4YaeTcs.

[aHHble napameTpbl UCMONb3YHTCA AN YCTaHOBKU 3HAYEHUs1 OBHapYKeHUs!
BbIXOAHOWN 4acTOTbl U 3Ha4YeHus rucTepesuca. 3HadeHne F09.21 npeacraBnseT
coboli MpPOLEHTHOE COOTHOLUEHVME YacToTbl TUCTEpe3nca K 3HAYEHWUIo
ob6HapyxeHust yactotbl (F09.20).

A
BbixoaHas 4actoTa ()

] Mucrepeanc FDT = F09.20 * F09.21
YposeHb FOT

» Bpewmn (1)

BKI.
CurHan obHapymxeHus YacToTbl
(MO, pene)

Bpewms (1)

Puc. 6.16 — 3Ha4eHusi 06HapyKeHus1 8bIXOOHOU Yacmomb!
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®YHKLMOHaNbLHbIN Ha3BaHue dyHKUMM OvanasoH 3aBog. Uzm.

Kop HacTPOMKu 3Hau.
F09.24 [vana3oH JOCTWXeHNs 0.0 % ~100.0% 0% o
MaKkcumarbHow yactotel | (F00.03
(MakcumanbsHas
YyacToTa))

Ecnu paboyas yactota M4 HaxoamTca B npeAenax ykasaHHOro guanasoHa
4YacToTbl, BbIXOAHAs KNeMMa C COOTBETCTBYHOLLEN (DYyHKUMEN MNEepexoauT B
coctosiHue «BKI». MpuHumn paboTbl NokasaH Ha creadylowem pucyHke 6.17.

BrixogHaa yactora ('u)

3afaHne yacToThl

P Bpema (1)

BKJL. BKJL.

CurHan obHapy#eHna
[OCTHXEHUA YaCTOThI

Puc. 6.17 — [Juana3oH 0ocmuxxeHusi MakcumasibHOU Yacmomsl

i e e
i e

1N Bpems (t)

®DYHKLMOHaNbLHbIN Ha3BaHue dyHKUMM AunanasoH 3aBog. Uzm.
Kon HacTPOMNKKn 3Hau.
F09.25 CkauykoobpasHasi 0: BeikntoyeHa 0 o
nepecTponka 4acToThbl 1: BkrntoyeHa
BO BpPeMsi pa3roHa u
3amenneHus

Korga paboyast yactota HaxoguTcs B Mpegenax Avana3oHa ckaykoobpasHonm
NepecTpoikM YacToThl, hakTuieckas paboyast yacToTa 6yaeT nepeckaknsaTb
Yepes 3aaHHy0 amnnuTyay (nepexogut HeNnoCpeaCTBEHHO OT CaMOWN HU3KOM
4acTOTbl CKayka 4O CaMOW BbICOKOW YaCTOTbl CKayka).



BuixogHas yactoTa (M)

AmMNNWTyAa HacToThl
ckaqka

Ckaukoobpaanas
nepecTpoika 2

CkaukoobpazHas
nepecTponka 1

A cKadka

o

AMnnwry,u.a 4acTOoThbl

Bpems (t)
Puc. 6.18 — Cka4ykoobpa3Hasi nepecmpolika Yacmomsbi

HaspaHue
dyHKUMK

DyHKUMO-
HanbHbIA KOg

[vana3oH HaCTPOMKM

3aBop. Usm.

3Hau.

Yacrota
NepekIiioYeHns

F09.28

pasroHa 1 n

2

Mexay BpeMeHeM

BpPEMeHeM pasroHa

0.00 'y ~ F00.03

0.00 'y =

Yacrota
nepekIiioYeHns

F09.29

3amMepneHus
1 v BpemeHem
3amenneHus 2

MexXxgy BpeMmeHemMm

0.00 'y ~ F00.03

0.00 'y o

3Ta yHKUMSA aKTVMBHA, KOr4a BeibpaH anekTpoasurartens 1, a nepeknioyeHe
MeXxay pasHbiMM BpeMEeHaMu pasroHa/3amenrnieHusi He BbINOMHSAETCA C

NMOMOLLBIO KNEMMbI S.

OnopHan vacTota

A BobixoaHas vactora (My)

F09.28

F09.29

Bpema
pasroHa 2

Bpemh

pasroHa 1 Bpeun

3amegneHma 1

—

Bpema

Bpema (1)
>

3amepneHns 2

Puc. 6.19 — HYacmoma nepekrtoyeHusi Mexdy epeMeHeM 3amednieHust
Mpu pasroHe, ecnu BbixogHas 4YacToTa MeHblie 3HauveHus F09.28,
BblGUpaeTcs Bpems pasroHa 2. Ecnn BeixogHas yactoTa bonblue, YeM 3Ha4YeHVe
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F09.28, BbIGUpaeTcsi BpeMsi pasroHa 1.
Mpu 3amenneHun, ecnu BbixogHast yacTota Gonble 3HayveHus F09.29,
BblOupaeTcs Bpems 3amegnenus 1. Ecnu paboyas yactoTa MeHblle, 4em

3HaveHve F09.29, BbIGNpaeTcs Bpems 3ameaneHuns 2.

DyHKUMO- HasBaHue [nana3oH HacTPOMKK 3aBog. Uzm.
HanbHbIA KOA4 cyHKUMKN 3Hau.

F09.30 Mpvoputet 0: OyHKUMSA HeaKTVBHA 0 u]
TONYKOBOMO 1: PyHKUMS aKTUBHA
pexuma npu
ynpaeneHum ¢
Knemm

F09.31 [HocTwkeHne 0.00 'y ~ F00.03 50.00My | o
YactoTbl 1

F09.32 [Ounana3zoH 0.0 % ~ 100.0 % 0% o
YacToTbl 1

F09.33 [HocTwkeHne 0.00 'y ~ F00.03 50.00My | o
YactoTbl 2

F09.34 [Ounana3zoH 0.0 % ~ 100.0 % 0% o
YactoTbl 2

Ecnu BbixogHas vactoTta MY HaxoguTcs B npegenax avanasoHa 4acToTbl
perncTpaumn, COOTBETCTBYHOWAA BbIXOOHaA KnemMma nepexoauT B pPexunm

«BKI».

BthOﬂHEH YacroTa

YacToTa perucTpaunn

Cocroaxune

BbIXOAHOTO pene

A

[luanasoH peructpauuu

BbIKN.

BKI.

BbIKN. BbIKT

Y

Puc. 6.20 — 3asucumocmb cOCMOsHUS 8bIXOOHO20 pesie om duana3oHa 4acmomb!

DyHKUMO- HasBaHue [uana3oH HacTPonkun 3aBopg. Uam.
HanbHbIA KOA dyHKLUUN 3Hau.

F09.35 YpoBeHb Toka 0.0 % ~ 300.0 % (ot 5% a

XOMocCToro xoaa HOMWHanbHOro Toka
anekTpoasuraTens)

F09.36 Bagepxka 0.01 ¢c~600.00c 0.10c o
obHapyxeHus
XOMocCToro xoaa
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Ecnu BbixogHo Tok MY paBeH unu MeHblue YpoBHS OBHapyXeHust Toka
XOMOCTOro XoAa, a MNpPOAOIKUTENbHOCTb MpPEBbILIAET Bpems 3afepXKKu
oBHapyXeHns XO0nocToro XoAa, TO BbIXOAHAs KNemMMa C COOTBETCTBYHOLLEN
dyHKUMen nepexoamnt B coctosiHne «BKI».

BbixoaHoW TOK A
YpoBeHb /"'—‘
obHapyKeHua Bpems
XONecToro Toka
F09.35
CurHan oGHapyeHns
XONocCToro ToKa
BKI.
Bpema
.
1 »~
—
Bpems 3agepxku oBHapy:keHns
xonocroro Toka F09.36
Puc. 6.21 — ObHapyxeHue xo/10cmoa0 moka
DyHKUMO- HasBaHue [nana3oH HacTPoOnkun 3aBoga. Usm.
HanbHbIN KO4 dyHKLUMK 3Hau.
F09.37 YpoBeHb 0.0 % - 3awuTa BbIKIOYeHa 200 % o
neperpysku 0.1 % ~ 300.0 % (ot
anekTpoaBuUratens | HOMWHaNbLHOMO Toka
aneKTpoaBUraTens)
F09.38 3apepxka 0.01 c~600.00c 0.00c u]
obHapyxeHus
neperpysku
anekTpoasuratens

Ecnu BeixogHom Tok MY paBeH ypoBHI0 0OHapyXeHus neperpysku no Toky, a
NPOAOIKUTENBHOCTb NPEBbLILLAET BPEMS 3a4epXKkn 0BHapy>XeHNs neperpysku,
BbIXOJHas KNemma C COOTBETCTBYOLEN PyHKUMEN NEepexoanT B COCTOsIHME
«BKI».

DyHKUMO- HasBaHue [uana3oH HacTPonkun 3aBopg. U3m.
HanbHbIA KOA pyHKUMN 3Hau.
F09.39 HocTukeHne Toka 1 0.0 % ~ 300.0 % 100 % o

(OT HOMMHarLHOrO ToKa
arekTpoaBuraTesns)



F09.40 [vana3oH 0.0 % ~ 300.0 % 0% a]
ToKa 1 (OT HOMUHaNBLHOTO Toka
aneKkTpoABuraTens)
F09.41 HoctmkeHne 0.0 % ~ 300.0 % 100 % o
ToKa 2 ( OT HOMUHanNbLHOro TOKa
aneKkTpoaBuraTens)
F09.42 [vanasoH 0.0 % ~ 300.0 % 0% a]
ToKa 2 (OT HOMUHanNLHOTro ToKa
aneKkTpoABuraTens)

Ecnu BeixogHon Tok MY HaxoguTcs B guanasoHe Toka perncrpaumu,
BbIXOAHAas KNeMMa C COOTBETCTBYHLLEN (DYHKLUMEN MEepexoauT B COCTOSIHME
«BKIJ».

A
BbixogHOM TOK
A SR B ——
rrrrr //\ - perucTpayum
Tok \
perucTpaumm {
BpemAa
»

CoCToAHWE BbIXOAHOIO pene BKn. B(.H BKn.

i BHW BhIKN. BLIKT.

Puc. 6.22 — 3agucumocmb cOCMOSHUS 8bIXOOHO20 pesie om duana3oHa moka

peaucmpayuu
DyHKUMO- HasBaHue [nana3oH HacTPOMNKn 3aBoga. Usm.
HanbHbIA KoL pyHKLMK 3Hau.
F09.43 OTcyeT BpemeHn 0: BblktoyeH 0 =]
1: BrnioyeH
F09.44 WcTouHuk 3apaHns 0: P09.45 0 o
oTcyeTa BpeMeHu 1: AHaroroBbIi Bxog All

2: AHarnorosbiii Bxoa Al2
3: AHarorosbii Bxog Al3
(100 % aHanorosoro
BX0OZa COOTBETCTBYET
3HaYeHUI0 B NapameTpe
F09.45, dyHKumsA
otcytcTtByeT B LCI(S)

n LCI-GY/PY-1)

F09.45 3apaHue BpemeHn 0.0 MyH ~ 6500.0 MuH 0.0 MyH o
orcyeTa
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OT™M napameTpbl UCMOMb3YIOTCA AN peanusaunm KyHKUMM  3agaHus
BpemeHu M4,

Ecnu napametp F09.43 ycraHosneH Ha 1, MY HaunHaeT oTcyeT BpemMeHu
npu 3anycke. 10 4OCTWKEHWM YCTaHOBMEHHOW ANUTENbHOCTM BpemeHu MY
OCTaHaBNMBaeTCs aBTOMATMYECKN, a BbIXOAHASA KNeMma C COOTBETCTBYIOLLEN
dyHKUMen nepexoauT B coctosiHne «BKI».

Kaxabin pa3 npu 3anycke N4 HaumHaeT oTcyeT BpemeHu ¢ 0 u cuntaet
ocTaBLieecs Bpemsl. [poaomKknMTensHOCTb MO BPEMEHW 3a4aeTCsl B MUHYyTax B
F09.44 n F09.45.

®DyHKUMO- HasBaHue [unana3oH HacTPonkun 3aBoga. Uam.
HanbHbIN KoA pyHKLUMU 3Hau.
F09.46 Kanu6poska 0.00 B ~ F09.47 3.10B o

HWXHero npegena
ypoBHs curHana All

F09.47 Kanu6poska F09.46 ~ 10.00 B 6.80B o
BEpXHero npeaena
ypoBHS curHana All

OTu OBa napameTpa UCMONb3YKTCHA ANs YCTAHOBKU MpeaenoB BXOOHOMO
HanpsxkeHns ana 3awmtel Y. Korga 3HadeHue Ha Bxoge Al1 Gonblie, yem
3HayeHve F09.47 nnn meHblue, Yem 3HaveHue F09.46, BbIxogHas knemma c
COOTBETCTBYIOLLEN pyHKUMen nepexoamnT B coctosiHe «BKJT», ykasbiBasi Ha To,
yT0 BXOoA Al1 npeBbllaeT npegen.

®DyHKLMO- HasBaHue [unana3oH HacTPonkun 3aBopa. Uam.
HanbHbIV KO OyHKLUU 3Hau.
F09.48 Mopor TemnepaTypbl 0°C~100°C 75°C o

CunoBoro moayns

Korpa Temnepatypa pagmartopa N4 gocturaeT 3Ha4yeHWs aToro napameTpa,
BbIXOJHas KNemma C COOTBETCTBYtOLEN PyHKUMEN NEepexoanT B COCTOsSIHWE
«BKIl», ykasbiBasi Ha TO, YTO TemnepaTypa MOAyNs [OCTUraeT MoporoBoro
3HaYeHus.

DyHKUMO- HasBaHue [uana3oH HacTPonkun 3aBopg. U3m.
HanbHbIV KO dyHKUMU 3Hau.
F09.49 YnpaBnexve 0: BkrntoyeH Tonbko BO 0 =]
BEHTUNATOPOM Bpemsi paboTbl
OXnaXxaeHust 1: BkntoyeH Bcerga

Wcnonb3yeTcst Ans HacTporku paboyero pexuma BeHTunsitopa. Ecnu atot
napameTp ycTaHoBneH Ha 0, BeHTunsiTop paboTaet Toraa, koraa pabotaet MNY.
Korga MY B cocTOsiHMM OCTaHOBA, OXNaXXAaloLMin BEHTUNATOP paboTaeT, ecnv



Temnepatypa paauaTtopa Bbiwe 40 °C, u npekpawaet paboty, ecnu
Temnepatypa paguatopa Huke 40 °C. Ecnu aToT napameTp ycTaHoBreH Ha 1,
oxnaxaarLLmnii BEHTUNSTOP NpoaormkaeT paboTaTb Npy nogaqe nuTaHus.

®DyHKUMNO- HasBaHue [nana3oH HaCcTPOWNKK 3aBogp. Usm.
HanbHbIV KOA pyHKLMU 3Hau.
F09.50 [asneHuve Bbixoaa 0.0 ~ F10.01 0 u]
13 CNSLLEero pexuma
F09.51 Bpewms 3agepxku 0.0c~6500.0c 0.0c u]
BbIXOAa U3

cnswiero pexmma

F09.52 YacTota nepexoaa 0.00 'y ~ F00.03 0.00 Iy o
B CNALWMNA PEXUM

F09.53 Bpewms 3agepxku 0.0 c~6500.0c 00c m]
nepexoja B CnALWMN
pexum

[aHHble napameTpbl MCNONb3YITCA ANSA peanusaummn «CnsLero» pexvma
ANA pelleHns 3agad No MOAAEPXaHWIo MNOCTOSHHOrO AaBMeHWUs BOAbl B
cuctemax BogocHabxeHums. MY nepexoauT B «CNAWMA»  PEXUM  W©
aBTOMaTU4ECKVN OCTaHaBMBAETCS MO NCTEYEHNN BPEMEHM 3afepXKKu nepexoaa
B «cnsAwmny pexum (F09.53), ecnu onopHas YacToTa HUKe Unu paBHa YacToTe
nepexoga B «cnawminy pexum (F09.52).

Bbixoa 13 «cnsLero» pexvwma npovsonaeT, ecnu onopHas vactota byaet
BbilLE€ MUK paBHa YactoTe Bbixoga u3 pexuma (F09.50) n otcyeta BpemeHu
3agepxkn (F09.51).

«Cnawminy pexum He MoxeT pabotaTb npu peanusauuu MA0-
— | ynpaBneHns B o0OpaTHOM HampaBneHuu (korga 4acrtoTa
= | YyBENnuWYMBaETCA C YyBENWYEHUEM curHana obpaTHow cBsa3su). [Ans
BkntoveHusi  MWO-ynpaBneHnss B  oBpaTHOM  HanpaBneHun
HeobxoanMo BbIKNIOYUTL «Cnswminy pexum (F09.50 = 0; F09.52 =
0). Qns peanv3aummn AaHHOW BO3MOXHOCTM NpU 3akase Heobxoanmo
3anpocuTb crneumanbsHoe OGHOBMEHME.

Ecnu gaBnexHue npoGyxaeHUs U YacToTa Nepexoaa B «ChsiMM» PexXUM
ycTaHoBmneHbl Ha 0, To AaHHble PYHKLMK OTKITHOYEHbI.



DyHKUMO- HasBaHue [uana3oH HacTPonkun 3aBog. U3m.
HanbHbIA KOA chyHKUMKN 3Hau.

F09.54 YcraBka TekyLlero 0.0 MyH ~ 6500.0 MuH 0.0 MyH o
BpemeHu paboTbl

Ecnu Tekyllee Bpemsi paboThl AOCTUrAET 3HAYEHWS], YCTAHOBIIEHHOTO B 3TOM
napameTpe, TO BbIXOAHas KNeMMa C COOTBETCTBYHOLLEN DyHKUMEN nepexoanT B
cocTtosiHue «BKJ1».

DyHKUMO- HasBaHue [uana3oH HacTPoOnKn 3aBog. U3m.
HanbHbIA KOA dpyHKUMUN 3Hau.
F09.55 BepxHuit npegen 0.00 Ny ~15.00 'y 12.00 'y o
pabouen YacToTbl
nepeknioyeHns
DPWM

[eicTBuUTENbHO TONbLKO ANs MeToAa ynpasnexus U/,

®DyHKUMO- HasBaHue [unana3oH HacTPonkun 3aBoga. Uam.
HanbHbIV KoA pyHKLUMU 3Hau.
F09.56 Cucrtema LWWUNM- 0: AcuHxpoHHas mogynsiumst | 0 o
mMoaynsiLmm 1: Peseps

[encTBNTENBHO TOMNBLKO ANst MeToAa ynpasnexus U/

DyHKUMO- HasBanue [unana3oH HacTPONkun 3aBogp. Usm.
HanbHbIN KO4 dyHKLUMK 3Hau.
F09.57 Bbibop pexuma 0: Bes komneHcauum 1 o
KOMMeHcaLuum 30HbI 1: Pexum komneHcauum 1

HeuyBCTBUTENbHOCTU | 2: PexumM komrneHcaumm 2

OToT napamMeTp pekoMeHOyeTCA WU3MEeHATb TONbKo npu cneunanbHOM
TpeGOBaHI/IM OnAa  BOMHbl  BbIXOAHOINO  Hanps>XeHua - uUnu koneGaHui
anekTpoasuraTens. Bbicokass MOLLHOCTb npegnonaraet Ucnonb3oBaHue
pexumMma KomneHcauum 2.

®DyHKUMO- HasBaHue [nana3oH HacTPOMNKn 3aBoga. Uam.
HanbHbIV KOA OyHKLUU 3Hau.
F09.58 Bbi6opouHas 0: HeakTuBHa 0 =]
rny6uHa LM 1~ 10: YpoBeHb CHMKEHUS

o101 napameTp MOXHO UCMOMNb30BaTb Af1A CHWXEeHUA WymMa N yMeHbLUeHUA
ONEKTPOMArHUTHbIX NOMeEX.



DyHKUMO- HasBaHue [nana3oH HacTPOWKKN 3aBog. Uam.
HanbHbIA KOA dpyHKUUN 3Hau.
F09.59 OrpaHuyeHve Toka | 0: HeakTuBHO 1 u]
1: AKTBHO

Mpu  ApnuTenbHOM  ucnonb3oBaHWKM  BbicTporo  orpaHudenus MY
reperpeBaeTcsi U MOXET ObITb MOBPEXAEH.
3TOT NapameTp MOXeT 6bITb UCNOMb30BaH AN 3alWTbl OT Neperpy3ku no

TOKY.
®DyHKUMO- HasBaHue [nana3oH HaCcTPOWNKK 3aBoga. Usm.
HanbHbIV KoA PyHKLMUK 3Hau.
F09.60 KomneHcauus 0~ 100 5 o
obHapyxeHus Toka

OB6bI4HO He TpebyeTcst MEHSITb 3TOT NapameTp.

DyHKUMO- HasBanue [nana3oH HacTPOMKU 3aBop. Usm.
HanbHbIN KO4 OyHKLMN 3Hau.
F09.61 YpoBeHb 60.0 % ~ 140.0 % 100 % =
MOHWXEHHOTO
HanpspkeHns

OO6bI4HO He TpebyeTcs MEHSITb 3TOT NapameTp.

Knacc HanpsixeHus

Ba3oBoe 3HayeHue TouKMu
MOHWXXEHHOro HanpsXKeHUs

onTummsauum SVC

TpéxdasHbii 230 B 200B
TpéxdasHbii 400 B 350B
TpéxdasHbiii 690 B 650 B
DyHKUMO- HassaHue [nana3soH HacTpoikn 3aBop. | Wam.
HanbHbIN KOO OyHKLMK 3Hau.
F09.62 BbiGop pexvma 0: OnTUMM3auus He 1 =]

aKTuBHa
1: Pexxum ontummsaumm 1
2: Pexxum onTumusauum 2

Pexum ontuMusaumm 1: MOXeT WCMnonb3oBaTbCs, Koraa TpeGyeTCH

ynpaBrieHVe C BbICOKOW CKOPOCTbIO.
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Pexum ontummsauum 2: MOXeT WCnomnb3oBaThbCH, Koraa Tpe6yeTc;|
ynpasJfieHne C BbICOKUM MOMEHTOM.

DyHKUMO- HasBaHue [uana3oH HacTPonKn 3aBog. Uzm.
HanbHbIA KOA chyHKUMKN 3Hau.
F09.64 YpoBeHb 200.0 B~2500.0B 3asucut a]
MOBBILLEHHOTO ot
HanpspkeHus mozenu

OO6bI4HO He TpebyeTcsA MEHSATb 3TOT NapameTp.

Knacc HanpsixeHus Ba3oBoe 3HauYeHue TO4YKMU
NOBbILEHHOro HanpskeHust
TpéxdasHblii 230 B 400.0B
TpéxdasHbii 400 B 810.0B
TpéxdasHblii 690 B 1300.0B

Mpynna F10: MapameTpsbl NMUO-ynpaBneHus

MWAO-ynpaBneHne — 3T0 o6WwMIA MeTond YynpaeneHus npoueccoMm. MY
perynupyeT  BbIXOAHYIO ~ 4acToTy MNpU  MOMOLM  NPOMNOPLMOHANLHOMN,
MHTerpanbHon, AuddepeHumansHOW COCTaBnsoWeNn perynsTopa, koTtopas
CpaBHVBaeT nokasaHusa curHana obpaTHOW CBA3M 1 3aAaHHOro curHana.

[aHHaa yHKUMA MpUMeHsieTca Ana  ynpaBneHWs TexXHOMOrnveckummn
npoueccamm, TakuMu Kak KOHTPOMb MOTOKa, KOHTPOMb AaBeHWs U KOHTPOSb
TemnepaTtypbl. Ha cnepgylowem pucyHke nokasaHa npuHumunuanbHas 6nok-
cxema MNI-perynmpoBaHus.

BbixoaHas
OnopHas ”m% Oatunk
3apaxue NAO-perynupoBanne yacrora J e =1 CKOpOCTH

+ r -
gl [ )
[ w |
PunbTp
[ | ObpaTtHas cBs3b

L

Puc. 6.23 — Cxema N[-peaynuposaHusi



DyHKUMO- HasBaHue [uana3oH HacTPonkun 3aBog. U3m.

HanbHbIA KOA chyHKUMKN 3Hau.
F10.00 WcTounuk onopHoro | O: MocTosiHHoe 0 o
curHana Nna- 3HayeHue (F10.01)
ynpaBneHusi 1: AHarorosbi Bxog All

2: AHarnorosbIli Bxog Al2

3: Anarorosbii Bxog Al3
(dbyHKUMsA OTCyTCTBYET B
LCI(S) n LCI-GY/PY-1)

4: BbICOKOYaCTOTHbI
MMMynbCHbIN Bxog HDI
(cbyHKLMS OTCyTCTBYET

B LCI(S) n LCI-GY/PY-1)

5: MNpotokon cBa3n Modbus
RTU

6: MHOrocTyneH4aThbli pexvim
7: MoTeHuMomeTp naHenu

ynpasneHus
F10.01 YcTaBKka OnopHoro 0.0 ~ F10.04 50 o
curtana NMNna-
ynpaeneHus

F10.00 ncnonb3yetcsa ansa Beibopa MCTOYHMKA 3afaHWsi ONMOPHOro curHana
MO-ynpaeneHusi. OnopHoe 3afaHue SIBNSETCA OTHOCUTENbHOW BENUYMHOMN
1 HaxoguTcs B avanasoHe ot 0.0 % o 100.0 %. CurHan obpaTHow ces3u M-
perynatopa Tawkke SBMASETCA OTHOCUMTenbHOW BenuduHow. Uens MANA-
perynupoBaHns — YpaBHATb CUrHam 3afjaHus U CurHam obpaTHOW CBA3W.
MapameTpbl F10.00 n F10.02 He moryT 6biITb OAHOBPEMEHHO YCTaHOBIEHbI B
3HayeHve 5.

DyHKUMO- HasBaHue [nana3oH HaCcTPOWNKK 3aBoga. U3m.
HanbHbIV KOoA pyHKLUMU 3Hau.
F10.02 WcTounuk curHana | O: AHanorosbin Bxog All 0 u]
obGpaTHol cBsian 1: AHarnoroBbI Bxog Al2
M A-ynpasneHus 2: Anarnoroblii Bxog Al3 (dyHKLMSA
OTCyTCTBYET

8 LCI(S) u LCI-GY/PY-1)
3: PasHocTb All- Al2

4: BbICOKOYACTOTHbIV
UMMy nbCHbIN BXxog, HDI
(cbyHKUMA oTCyTCTBYET

8 LCI(S) u LCI-GY/PY-1)
5: MpoTtokon cBsi3n Modbus
RTU

6: Cymma Al1+AI2

7: Makcumym 13 Al1 n AI2
8: MuHumym us Al1 n Al2



OTOT napameTp mcnonb3yeTcst Ansa Bbibopa NCTOYHUKA curHana obpaTHom
ceA3n [MUO-perynatopa. O6patHas cBasb [MU[-perynatopa sBnsertcs
OTHOCMUTENBHOW BENUYNHOM U HaxoauTcs B gmanasoHe ot 0.0 % go 100.0 %.

DyHKUMO- HasBaHue [uana3oH HacTPonkn 3aBog. U3m.
HanbHbIA KOA chyHKUMKN 3Hau.
F10.03 HanpaeneHve 0: Mpsamoe (4acToTa 0 o
npevicteus NAO- yMeHbLUaeTcsi ¢
ynpaeneHus yBENVYeHneM curHana

obpaTHoii cBsi3mn)
1: O6paTHoe (YacTtoTa
yBenuu1BaeTcs ¢
yBenMyeHnem curHana
obpaTHoii cBA3un)

3TOT NnapameTp Mcrnonb3yeTca ANa Bblbopa UCTOYHMKA curHana obpaTtHom
cea3n [MWO-perynatopa. O6patHas ceasb [MU[-perynatopa saBnsertcs
OTHOCUTENbLHOW BENNYMHON 1 HaxoamTcs B ananasoHe ot 0.0 % o 100.0 %.

Insa skntovenuns MNO-ynpaBnennsa B 06paTHOM HanpasreHnm HeobxoaMmo
BbIKMIOUNTL «Cnawmny pexum (F09.50 = 0; F09.52 = 0)

®DyHKUMO- HasBanue [nana3oH HacTPOMNKun 3aBoga. Usm.
HanbHbIN KO4 dyHKLUMK 3Hau.

F10.04 MakcumansHoe 0.0 ~ 65535 10.0 =
3HaveHue
[vanasoHa
curHana NQ-
ynpaBneHus

3HayeHne aTOoro napameTpa sBnAeTcs 6e3pasMepHON  BENUYUMHON.
Mcnonb3yeTcs Ans yCcTaHOBKM 3aaHHoOW Benu4uuHbl curHana MNWA-ynpasnenns
1 BEMUYMHBI CUrHana obpaTHON CBA3M.

OTHocuTenbHOe 3HaveHwe curHana obpaTHoOW CBSi3M K curHany,
yctaHoBrieHHomy Ha MW B %, cootBeTcTBYET 3HaveHuo F10.04.

DyHKUMO- HassaHwue cyHkuum [OuanasoH 3aBoa. Uam.
HanbHbIV KOoA HacTPOMNKM 3Hau.
F10.05 MponopuuoHanbHbIi 0.0 ~100.0 20.0 =]

koadppumument  MNAA-
ynpasnexus KP1

F10.06 Bpemsi uHTerpupoBaHus 0.01c~10.00c 2.00c o
MWA-ynpasnenus TI1

F10.07 Bpems 0.000 ¢ ~ 10.000 ¢ 0.000c =
anddepeHUMpoBaHus
MWA-ynpaenennss TD1



Yem Bbile 3HayeHwe nponopuuoHansHoro ycunenns KP1, tem 6onblie
06beM perynmpoBKn U TeM BbICTpee OTKIUK, HO CIULIKOM BonbluUoe 3HavyeHue
MOXET BbI3BaTb KonebaHus B CUCTEME; YeM Huke 3HadeHne KP1, Tem Gonee
yCTOMYMBaA CUCTEMA M MeAneHHee OTKMMK. Yem Bbllle 3Ha4YeHue BpemMeHu
MHTerpmpoBaHus TI1, TeM MefneHHee OTKNUK 1 Bonee CTaburbHbIN BbIXOQHOM
CurHan, Xyxe CrnocoBHOCTb KOHTpONns rykTyauuin MHTEHCMBHOCTU CuUrHana
obpaTHoW CBsA3W; YeM Hwxke 3HaveHue TI1, TeM BbicTpee OTKMUK U CunbHee
GrnyKTyauum BbIXOQHOTO CUrHana; CrnWKOM HU3KOe 3HaYeHMe MOXET Bbi3BaTb
konebaHusi. YcTaHOBUTb Npeaen ycunexus amddepeHumaTopa MOXHO Npu
noMmow BpemeHn puddepeHumpoanma TD1 Takum oGpasom, 4TOObI
obecneynTb HEOOXOAMMBIN YpOBeHb AnddepeHLmanbHOW CoCTaBnNsoWen Ha
HU3KOW M BbICOKOW YacToTe. Yem bonblue Bpems andepeHunpoBaHus, Tem
BblLLE ANanasoH perynmpoBKu.

®DyHKUMO- HasBaHue [nana3oH HacTPOWNKK 3aBoga. Uam.
HanbHbIV KO OyHKLMUU 3Hau.

F10.08 YacroTa cpesa 0.00 'y ~ F00.03 0.00 'y [a}
npu obpaTHom
HanpassieHnn
nevicteus NAO-
ynpaBneHust

Korpa BbixogHas yactota npv MNUA-ynpaBneHnm senseTtcsa oTpulaTensHon
(obpaTHoe HanpaBneHue BpalleHus [Y), 3agaHHOe 3HayeHue M 3HayveHue
obpatHon cBsis3u WO moryT coBnagatb. B onpegenéHHbix onepauumsix
3anpeLlaeTcs WUCnonb3oBaTb BbICOKYHD 4acTOTy Mnpu o6paTHOM BpaLLeHu.
DOyHkuma F10.08 npumeHsieTcs 4N yCTaHOBKU BEPXHEro nopora npu obpaTtHOM
HarnpaBeHUn BpaLLeHus.

®DyHKUMO- HasBaHue [nana3oH HacTPOMNKn 3aBogp. Usm.
HanbHbIV KOoA OyHKLMK 3Hau.
F10.09 Mpepen 0.0 % ~ 100.0 % 0% =
oTknoHeHus M-
ynpaBneHus

Ecnu curHan paccornacoBanus MU MeHblUe 3HAYeHWs!, YCTaHOBIEHHOMO
dyHkumen F10.09, perynuposka [MWIO-ynpaBneHnss npepbiBaeTcs. Huskoe
3HayeHVe CurHana paccornacoBaHus CTabunuaupyeT BbIXOOHYK YacToTy,
4YTO HeobxoauMO AnsA onpeAenéHHbIX onepaunii YNpaBrneHns C 3aMKHYTbIM
KOHTYPOM.



A obpaTHas cessb ¢ Mpefen curkana paccornacosaHus

3apadHoesHauewne | N\ ___ ~N___

BbiXoAHas YacToTa

Bpems

»
'

Puc. 6.24 — OmknoHeHue M[-ynpasneHus

DyHKLMO- HaseaHnue cyHkunn [vana3oH HacTPOMNKn 3aBoa. Uam.
HanbHbIV KOA 3Hau.
F10.10 Mpenen 0.00 % ~ 100.00 % 0.1% o
AnddepeHumansHoi
coctasnsowen M-
ynpaBneHus

Mcnonb3yetcs gns yCTaHOBKM  AuanasoHa  avddepeHumanbHoro
KoadduLmeHTa M I-perynsatopa. Mpun MW A-perynuposaHun
anddepeHUmanbHbIn KOI(PULMEHT MOXET BbI3BaTb KonebaHuWs CUCTEMbI.
Moatomy anddepeHumansHoe perynuposaHue MNMO-ynpaBneHns orpaHnyeHo
HeGonbLWKUM Anana3oHoM.

®DyHKLMO- HasBaHue [unana3oH HacTPonkun 3aBog. Uzm.
HanbHbIV Ko yHKUMU 3Hau.
F10.11 Bpems nameHeHus 0.00 c~650.00c 0.00c [a}

OrMOPHOro curHana
MWA- ynpasnexus

MapameTtp F10.11 onpepensieTr BpeMmsi, Heobxooumoe ANs U3MEHEeHUs
HacTponkn MO ot 0.0 % go 100.0 %. CwurHan m3meHsieTcsl JIMHENHO B
3aBUCMMOCTM OT BPEMEHU W3MEHEHWS!, YMEeHbLUasi BIUSIHUE BHE3AMHOro
MN3MEHEHMWs1 CurHana Ha cucTemy.

DyHKUMO- HasBaHue [uana3oH HacTPoMnkun 3aBog. Uzm.
HanbHbIV KO byHKLUMUN 3Hau.
F10.12 Bpems 0.00 c~60.00 ¢ 0.00c o
uUnbTpoBaHNsa
curHana obpaTHon
cessu NMAI-

ynpasneHunsa



F10.13 Bpems BbiIxogHOro 0.00c~60.00c 0.00c o

dunbTpa NUAO-
ynpaBneHust

F10.12 ncnonb3ayetcst Anst punbTpoBaHusa curHana obpatHon cessu MAI-
perynstopa, yMeHblUasi CKayku curHana obpaTHOM CBSi3W, HO 3amMennsis
peakumo cuctembl. F10.13 uncnonb3yeTcs Ans unbTpoBaHWs BbIXOAHOMN
yactotbl [M[-perynsatopa, CHUXas CKOPOCTb U3MEHEHWS BbIXOAHOW YacToThbI
M4, Ho 3ameanss peakumio CUCTEMBI.

®DyHKUMO- Ha3BaHue dyHKUMM [unana3oH HacTPONKun 3aBogp. Usm.
HanbHbIV KOA 3Hau.

F10.15 MponopuroHanbHbIii 0.0 ~100.0 20.0 o
koadpdpuument MAUA-
ynpaenexus KP2

F10.16 Bpems 0.01~10.00c 2.00c =
MHTErpUpoBaHus
NA-ynpasnexus TI2

F10.17 Bpewms 0.000 ¢ ~10.000 ¢ 0.000 ¢ =
AmndepeHLmpo-
BaHus MNA1-
ynpasnenua TD2

F10.18 Ycnosue 0: MepekntoyeHne 0 o
nepeksoyeHme BbIKMOYEHO
Mexay napameTpamu 1: MNepekntoyeHne no
1w2nnao- UncpoBoON Knemme
ynpasneHuns 2: MNepekntoyeHve no

NPEeBbILUEHNIO OTKIIOHEHNS

F10.19 OTKnNoHeHve Ansa 0.0 % ~ F10.20 20 % o
nepekIiioYeHns
Mexady napameTpamu
MWA-ynpasneHna 1

F10.20 OTKnNoHeHve Ansa F10.19 ~ 100.0 % 80 % o
nepekIiioYeHns

Mexady napameTpamu
MQ-ynpaeneHus 2

B HeKkOTOpbIX TEXHOMOrMYeckUx Mnpoueccax nepekroYeHre napameTpoB
MO Tpebyetcs, koraa ogHa rpynna napameTpos MV He MOXeT yooBMNETBOPUTL
TpeboBaHve Bcero BbInomnHsemoro npotecca. MapameTpsbl perynaropa ¢ F10.15
no F10.17 ycranaBnuBatoTtcsa Takke, kak ¢ F10.05 no F10.07. MepekntoyeHune
MOXeT ObITb peann3oBaHo NMMB0 Yepes BXOAHbLIE KNeMMbl, B0 aBToMaTUYECKH,
B 3aBWCUMOCTW OT CuUrHamna paccornacoBaHusl. Ecnv BeibpaHo nepeknioyeHne
Yepes BXOAHYIO KNeMMy, TO KnemMMme JOSkHa ObiTb HasHayeHa dyHKums 43
«Mepekntoyatens napameTpos MU-ynpaBneHuns». Ecnv knemma B cocTosiHUm
«BbIKI», To BblbUpaeTcs rpynna 1 (c F10.05 no F10.07). Ecnu knemma B
cocTosHun «BKI», BeibupaeTcs rpynna 2 (c F10.15 no F10.17). Ecnu BeIGpaHo
aBTOMaTM4eckoe MepeknioyeHne, Koraa 3HayeHWe OTKIOHEeHUs  Mexay



obpaTtHow cBsisblo MO n yctanoskon MU meHblue, yem 3HaveHve F10.19,
BblbMpaeTcs rpynna 1.

Korpa 3HaveHue oTknoHeHust mexxay obpaTHol cassbio MU 1 HacTpoikon
MM seiwe, yem 3HaveHne F10.20, BoiGnpaeTcs rpynna 2. Korga oTkrnoHeHve
HaxoauTcs wmexagy F10.19 wn F10.20, napametpbl [WA-perynsaTtopa
npeacTaBnsAloT cobov NMHENHOE WHTEPMONMPOBaHHOE 3HaYeHWe ABYX rpynn
3Ha4YeHWn napameTpos.

Mapametpsl MUA

pynna 1 napametpos MU
F10.05 F10.06 F10.07

pynna 2 napameTpos M

F10.15F10.16 F10.17 H >
F10.19 F10.20 Paccornacosanue MU
Puc. 6.25 — PaccoznacoeaHue 1/
DyHKUMO- HasBaHue [nana3oH HacTPOWKN 3aBog. Uzm.
HanbHbIA KO4 chyHKUMKN 3Hau.
F10.21 HavanbHoe 0.0 % ~ 100.0 % 0% o
3HaveHune NNIO-
ynpaeneHus
F10.22 Bpems 3agepxkn 0.00 ¢~ 650.00 ¢ 0.00c [u]
HayanbHoOro
3HaveHus M-
ynpaeneHus

Mpu 3anycke MY 3anyckaet lMWIO-ynpaBneHne TOnbKO Mocne TOro, Kak
dukenpyeTcs ornopHoe 3HaveHune (F10.21) B TeueHVe BpEMEHW, YCTAHOBIIEHHOTO
B F10.22.

BeixogHan qactoTa

HavansHoe

BpemMA

A/

Bpems coxpaHeHns
HAYANBHOMD HAYEHUA

Puc. 6.26 — Bpemsi coxpaHeHUs1 010pHO20 3HaYEeHUs1



HasBaHue
chyHKUMKN

DyHKUMO-
HanbHbIV KO

F10.23 MakcumansHoe
OTKIOHEeHWE Mexay
[BYMS1 BbIXoZamu
MW A-perynsatopa

B NPSIMOM
HanpasneHumn

F10.24 MakcumansHoe
OTKIMOHEHWE MEXAY
[BYMsl BbIXoZamu
M a-perynstopa

B obpaTHOM
HanpasneHum

[uana3oH HacTPonKun 3aBog. Uam.

3Hau.
0.00 % ~ 100.00 % 1.00 % o
0.00 % ~ 100.00 % 1.00 % o

OTKNoHeHNs curHana obpaTHoW CBA3W B MPSIMOM M 06paTHOM HampaBiieHUN.
F10.23 n F10.24 cooTBeTCTBYIOT MakcmarnbHOMY abConoTHOMY 3Ha4YEHMIO.

DyHKUMO- HasBaHue
HanbHbIA KO4 chyHKUMKN
F10.25 BbiGop
nencTeusa ans
NHTErpanbHow
cocTaBnswoLLen

MW A-perynsTopa

[nana3oH HacTPOWKN 3aBoga. Usm.

3Hau.

Pa3psg eanHny; 00 [u}
0: UHTerpansHas
cocTaBnsoLias
HeaKTVBHa

1: WHTerpanbHas
cocTasnsioLas
aKTUBHa

Pa3psin necsiTkoB:

0: MpopomkuTts
perynuposky M0

C UHTerpanbHow
COCTaBMnsoLLEN, Koraa
curHan obpaTHo cBsian
focTuraeT npeaenbHoro
3HaYeHUst

1: OcTaHoBUTb
perynuposky ML

C MHTerpanbHow
CcoCcTaBnstoLLen, Kkoraa
curHan obpaTtHon cBA3n
focTuraeT npeaenbHoro
3HaYeHnst

Ecnun B eQyHMuax ycTaHOBNEHO 3Ha4YeHUe «akTuBHa», paboTta MHTerpanbHon
coctasnsiowen MO npuoctaHaBnueaetcs. Korga BxogHasi knemma, KOTopow
HasHayeHa dyHkumus 22 «[lpuocTtaHoBKa MHTerpanbHon coctasnsowen MNAL

ynpaBneHus»,

HaxoguTca B COCTOAHUU

«BKIl», TO pewcTBYylOT TOMNbKO

nponopunoHanbHble N .qmbd)epeHumaanble cocTaBnsawowue.



Ecnm B eauHVUax YCTaHOBNEHO 3HauYeHWe «HeakTuMBHa», paboTa
MHTErpanbHON cocTaBnswowen He BbinonHaetca npu [MUO-ynpasneHuu,
He3aBMCMMO OTTOro, BKIOYEHa Nu pyHKUmMa 22 unn HeT. Ecnn B gecdATtkax
YCTaHOBMEHO 1, TO NpW AOCTWXXEHUN NpeaeNibHOro 3HaYeHus curHana obpaTHom
CB$31 BbINOSIHSAETCSt paboTa MHTerpanbHON COCTaBNSIOLLEN.

®DyHKUMNO- HasBaHue [unana3oH HacTPOMNKun 3aBoga. Usm.
HanbHbIV KOA, byHKUMU 3Hau.
F10.26 YpoBeHb 0.0 %: 3awuTta HeaKTMBHa 0.0% o
obHapyxeHus 0.1 % ~ 100.0 %

noTepu curHana
obpaTHoli cBA3M
M A-ynpaenexus

F10.27 Bpems 3agepxkun 0.0c~20.0c 0.0c o
o6HapyxeHus
noTepu curHana
obpaTHoli cBsi3u
NMO-ynpasnexus

Ecnu obpatHas casb MNN-perynstopa meHbLue 3HaveHus F10.26, a Bpems
OencTeua npesbiwaeT 3HaveHne F10.27, MY Bbigaét kog owmnbkn EO2E un
OeNCTByeT B COOTBETCTBMM C BblIOpaHHbIM  OENCTBMEM  3aluUTbl  OT
HEeMCnpaBHOCTW.

®DyHKLMO- HasBaHue [nana3oH HacTPOWNKK 3aBog. Uzm.
HanbHbIV Ko yHKUMU 3Hau.
F10.28 MWAO-ynpaenexve 0: HeakTuBHO 0 o
BO Bpemsi 1: AKTUBHO

OCTaHoBa

McnonbayeTtcst ans npogormkeHus npouecca MNMUO-ynpaBneHns B COCTOSIHUM
ocTaHoBa.

Mpynna F11: MapameTpbl AN cneunanbHbIX NPUMEHeHU

DYHKUMSI YacTOTbI Ka4aHUs NPUMEHSIETCSA B NPUBOAHbIX CUCTEMAX, B KOTOPbIX
TpebytoTcs hyHKUMM NepeMeLLeHns U HaMaTbiBaHUs. MprHLUMN 3aknoyaeTca B
TOM, 4TO BbixodHasi yacTtota MY konebnetcs BBEPX M BHU3 OTHOCWUTENIbHO
YCTaHOBIEHHON YacToTbl. AMMNUTyAa KavaHus ycTaHaenueaetcs B F11.00 n
F11.01. Korga F11.01 yctaHoBneH Ha 0, pyHKUMA HeakTUBHa.



Butopyien AMRTHTYAa KauaHHR
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Puc. 6.27 — Unnmocmpayusi hyHKUUU Yacmomal KadaHusi

®DyHKUMO- HasBaHue [nana3oH HacTPOWNKK 3aBog. Uam.
HanbHbIW KOA pyHKLUMK 3Hau.
F11.00 YcTaHoBka 0: OTHOCWTENBHO 0 o
pexuma 4acToTbl OMOPHOW 4acToTbl
KayaHws 1: OTHOCUTENBHO

MaKcUMarbHO 4acToTbl

OTOT napameTp ucnonb3yeTcs A Bbibopa 6a30BOM YaCTOThl KaYaHus.

*0: OTHocMTEenbHO OMOpHOM uYacToThl (B 3aBucumoctn ot F00.09).
AmMnnuTyaa Ka4aHus 3aBMCUT OT OMOPHOW YacTOThI U ABNAETCS NEPEMEHHON.

*1: OTHOCWUTENBHO MaKCUMMaslbHOM YacTOoTbl (MakcMmarbHas BbIXO4HAs
yactoTta F00.03). AMNnuTyaa kavaHus siBMSIEeTCst NOCTOSIHHOM.

®DyHKLMO- HasBaHue [nana3oH HacTPOWNKK 3aBop. Uzm.
HanbHbIN Koa yHKUMU 3Hau.
F11.01 Amnnutyaa 0.0 % ~ 100.0 % 0% o

4YacTOoTbl Ka4aHUs

F11.02 Amnnutyna 0.0 % ~50.0% 0% o
4acToTbl CKayka

3TOT napameTp ucnonb3yeTcs ANs onpefeneHvs amnnuTyabl KadaHus u
amnnnTyAbl 4acToThl CKayka. YacToTa kayaHusi orpaHuyeHa BEPXHUM U HDKHUM
npegenom 4acToTbl.

* Ecrm F11.00 = 0, To dhakTnyeckas amnnuTyda kavaHus AW saensietcs
pesynbTaToM BbIYMCIIEHMS OMOPHON YacTOTbl, yMHOXeHHoW Ha F11.00.

* Ecnn F11.00 = 1, 1o dhakTuyeckan amnnutyga kadaHua AW asnsietcs
pe3ynbTaToM BbIMUCIIEHUSS MaKCUMarbHOW YacToTbl, yMHOXeHHoW Ha F11.00.

YacToTta ckauka = amnnuTyga kadaHma AW x F11.02 (amnnutyga 4actoThbl
ckayka).

* Ecnn F11.00 = 0, To 4acToTa ckayka sBfisieTcs NnepeMeHHON BENNYMHON.

» Ecnv F11.00 = 1, To yacToTa ckayvka SABNsieTCs NOCTOAHHON BEMUYNHON.
YacToTa ckayka orpaHuyeHa BEPXHUM U HUXKHUM NPeaenom 4acToTbl.



DyHKUMO- Ha3BaHue cyHKUMM [uana3oH HacTPonkun 3aBopg. U3m.
HanbHbIV KO 3Hau.

F11.03 MpogomkuTensLHOCTb 0.0 c~3000.0c 10.0c o
LMKna 4acToTbl
KayaHus

F11.04 KoadhduumeHt 0.1 % ~ 100.0 % 50 % o
BPEMEeHU HapacTaHusi
TpeyronbHOM BOMHbI

F11.03 onpegenseT BpeMsi NMOMHOMo LMKNa YacToTbl KaYaHus.

F11.04 3agaet npoueHT Bpemenm ot F11.03.

* Bpems HapacTaHusi TpeyronbHoi BonHbl = F11.03 (uukn 4acToTbl kKavaHust)
x F11.04 (koacpcpuLmeHT BpeMeHn HapacTaHusa TpeyronbHOWM BOMHbI, €ANHNLA:
c).

* Bpemsi cnaga TpeyronbHoi BonHbl = F11.03 (umkn YacToTbl kKadaHus) x (1 -
F11.04 KoachbmumeHT BpeMeHn HapacTaHus TPEYronbHOWM BOSHbI, eQuHuua: C).

DyHKUMO- HasBaHue [nana3oH HacTPOWKN 3aeog. Uzm.
HanbHbIA KOA4 dpyHKUUN 3Hau.
F11.05 YcTtaHoBneHHas Om~ 65535 ™ 1000 m u]
AnvHa
F11.06 dakTnyeckas OMm~ 65535 ™ om =
AnvHa
F11.07 Konuyectso 0.1~ 6553.5 100.0 =

VMMyNbCOB Ha METP

WHdpopmaumsa o pacctosHm cobrpaeTcs LMdpoBbIMUM BXOAHBIMW KeMMamMu
(S). F11.06 BbldmMCnseTCa nyTem AeneHns Konmyectsa MMMybCoB, COBpaHHbIX
knemmon S, Ha F11.07 (konnyecTBO MMMYNbCOB Ha METP).

Koraa daktnyeckoe paccrtosiHve F11.06 npeBbiliaeT 3agaHHOe 3Ha4YeHne B
F11.05, BbIxoAHas KrnemMma C COOTBETCTBYHOLLENW (DyHKUMEN NepexoauT B
cocTosiHue «BKI1». Onepauusi cbpoca paccTossHUS MOXET BbINONMHATLCH Yepes
BXOAHYIO KnemMmy cC dyHkumen 28. [Ona nonyyYeHuss [OMOMHUTENbHON
nHdopmauum cm. onmcaHve F06.00 - F06.09.

HasHaubTe Ans BXOAHOW KnemMMbl (byHKUMIO 27 Ans nogcyera UMMynbCoB.
Ecnun yactoTa uMnynscoB Bbicokasi, He06X0ANMO Ucnonb3oBaTb HDI.

DyHKUMO- HasBaHue [unana3oH HaCcTPOWKK 3aBog. U3m.
HanbHbIN Koa yHKLUUN 3Hau.
F11.08 YcraHoBneHHoe 1 ~ 65535 1000 o

3HaYeHWe cyeTumKa
(ocTaHoBKa cyeTyMKa)

F11.09 YcTaHoBneHHoe 1~ 65535 1000 u]
3HaYeHVe cyeTurKa
(NpogomkeHve
cyeTymKa)



CyeTumk paboTaeT nNo curHanam, NOCTynatoLMM Ha Knemmy UMMynbCHOro
Bxoga HDI (cdyHkumsa 25). Ecnn yactota umnynbcoB Bbicokasi, Heobxoanmo
ncnone3osaTtb HDI.

Korga 3HayeHne cyeTymka gocTuraeTt yctaHoBreHHoro 3HaveHust (F11.08),
KneMMma BbIXOAa, KOTOpoW HasHadveHa dpyHKumsA 10 (BOCTUrHYTO yCTaHOBMEHHOE
3HayeHve cyeTyMka), nepexoaut B cocTosiHve «BKJl». 3atem cueTumk
npekpaLuaeT cyeT. Korga aHadeHne cyeta OCTUraeT Ha3Ha4eHHOro 3Ha4YeHUs
(F11.09), knemma BbIxofda, KOTOpPOW HasHayeHa dyHKums 11 (OCTUrHYTO
Ha3Ha4YeHHOe 3HayeHue cveTyuka), nepexoaut B coctosiHue «BKJl». 3atem
cYeTUMK npoforkaeT cyvTaTb, Nnoka He OyaeT AOCTUrHYTO YCTaHOBIEHHOEe
3HaveHwve cyeTta. F11.09 gomkeH BbITb MeHbLUe unu paseH F11.08.

Bxoa uucna umnynscos HDI 1 2 3 4 5 6 7 8 9
3apaHHoe konuyectso MO1 [—L
Pene npeaycMoTpeHHOro

Konuyecrtea

Fpynna F12: ®yHKkunn MHoroctyneH4yaroro pexuma u NJK

MHoroctyneH4yaTbli  peXxXum UMeeT MHOXEeCTBO yHKuuMA. [lomumo
MHOrOCTYMEHYaToro pexuMa ynpasfieHUsi CKOPOCTW, MOXHO WCMOMb30BaTb
ONs HAaCTPOWIKM UCTOYHMKA HanpshkeHusa paspenbHoro U/f n Hactpovikvu MNI-
npouecca. Kpome Toro, MHOrocTyrneH4aToe yrnpaBreHne MMeeT OTHOCUTENbHbIe
3HaYeHus.

®DyHKLMO- HasBaHue [unana3oH HacTPonkun 3aBop. Uzm.
HanbHbIN Koa yHKUMU 3Hau.
F12.00 Pexum okoH4aHua | O: BeinonHenue ogHoro umkna | O o
umkna MJK paboTbl U ocTaHOB

1: BbINONHEHWE OAHOTO LuKna
paboTbl M NpofOMKEHNE
paboTbl Ha nocneaHew
CKOpOCTM

2: HenpepbIBHas UMKNUYHas
pabota

MK MoxeT 6bITb MMB0 NCTOYHMKOM YacCTOTbl, TMOO MCTOYHMKOM HaMNPSDKEHUS,
pasgenbHoro U/f. Korga B kayecTBe MWCTOYHMKA 4acToTbl MCMONb3yeTcs
npoctow MK, To NonoXuTenbHbIe UK OTpULATENbHbIE 3HAYEHMS NapameTpoB
ot F12.02 po F12.17 onpepenstoT HanpasneHve ABuXeHusi. Ecnv 3HaveHns
napameTpa oTpuuaTenbHble, 3TO o3HadvaeT, uto MY pabotaeT B obpaTtHOM
HanpaBneHun.



Hanpasnenve A F12.21
paboTbl F12'19 {
— — F12.16
i F12.04 = X
i — \
F12.02 | | H N £12.17
N
P Bpewms (t)
\F12.03
F12.1 ¢
2.18 ' F12.20 F12.23

=

i
Wmnynscel 250 mc

Buixog MO1 vnu PENE

Puc. 6.28 — HanpasneHue pabombi 14

DyHKLMO- HaseaHnue cyHkunn [vana3oH HacTPOMNkn 3aBsop. Uam.
HanbHbIV KOA 3Hau.
F12.01 Oenctaue MK npn EnvHuubl: coxpaHeHve 00 [a}
OTKMOYEHUN NUTaHnsa Tekyuien ctynenu MK
1nu ocTaHoBe nocre CHATUA NUTaHus
0: OTksIo4eHo
1: BxnoyeHo

[ecsatku: coxpaHeHue
TekyLen ctynenu MK
nocre octaHoBa

0: OTkrtoveHo

1: BrntoyeHo

Ecnn B paspsge eavHuy yctaHoBneHa 1, 1o MY 3anomuHaeT TekyLuyto
YacTOTy A0 OTKIIOYEHWS NUTAHUS U NPOJOIDKUT paboTy C 3TUMKU 3HAYEHUAMUN
nocne nogayn nutauusa. Ecnn B paspsge eauHuy yctaHosneH 0, to MY
nepesanyctut npouecc MNJIK nocne skmtodeHusi. Ecnu B pa3psige aecATkoB
yctaHoBrieHa 1, 1o Y 3anoMuHaeT TeKyllylo 4YacToTy MNpu OCTaHOBE W
npoJomKNT paboTy C 3TMM 3Ha4YeHVWEeM Mnocre NOBTOPHOro 3anycka. Ecnu B
pa3psige gecstkoB yctaHosneH 0, To N4 nepesanyckaeT npouecc MK nocne
NMOBTOPHOM NOAAYM KOMaHAbI Nycka.

DyHKUMO- HasBaHue dyHKUMMN [uana3oH HacTPonkun 3aBog. Uzm.
HanbHbIA KOA4 3Hau.

F12.02 CkopocTb cTyneHun 1 -100.0 % ~ 100.0 % 0% o
MHOrOCTyneH4aToro (oT 3HayeHus
pexwuma unu MK MaKkCMManbHOW 4acToTbl

F00.03)

F12.03 CkopocCTb CTyneHu 2 -100.0 % ~ 100.0 % 0% o
MHOroCTyneH4aToro (oT 3HaveHua
pexvma vnu MIK MaKCUMarbHOM YacToTbl

F00.03)



F12.04 CkopocTb cTynenn 3 | -100.0 % ~ 100.0 % 0%
MHOrOCTYMeH4YaToro (OT 3Ha4eHNA MakcUmarnsHoOM
pexuma nnum MNJIK yacToTbl F00.03)

F12.05 CkopocTb cTyneHn4 | -100.0 % ~ 100.0 % 0%
MHOrOCTYNeH4YaToro (0T 3Ha4eHMs MakcUmanbHoOM
pexuma unu MNIK yactoTbl F00.03)

F12.06 CkopocTb cTynenn5 | -100.0 % ~ 100.0 % 0%
MHOrOCTYMeH4YaToro (OT 3Ha4eHNA MakcUmansHoOM
pexuma unum MNJIK yactoTbl F00.03)

F12.07 CkopocTb cTyneHn 6 | -100.0 % ~ 100.0 % 0%
MHOrOCTYNeH4YaToro (0T 3Ha4eHMs MakcUmanbHOM
pexuma unu MNJK YacToTbl F00.03)

F12.08 CkopocTb cTyneHn 7 | -100.0 % ~ 100.0 % 0%
MHOroCTyneH4aToro (0T 3Ha4YEHNA MaKCUMarnbHOWM
pexxuma unu MK yacToTbl F00.03)

F12.09 CkopocTb cTyneHn 8 | -100.0 % ~ 100.0 % 0%
MHOrOCTYNeH4YaToro (0T 3Ha4eHMs MakcUmanbHoM
pexuma unu MNJIK YacToTbl F00.03)

F12.10 CkopocTb cTyneHn 9 | -100.0 % ~ 100.0 % 0%
MHOrOCTYNeH4YaToro (0T 3Ha4eHMs MakcUmanbHoM
pexuma unu MNJK yacToTbl F00.03)

F12.11 CkopocTb -100.0 % ~ 100.0 % 0%
cTynexn 10 (0T 3HaYEHNA MaKCUMarnbHOW
MHOrOCTYyrneH4aToro yacrtoTbl F00.03)
pexvma unun NJIK

F12.12 CkopocTb -100.0 % ~ 100.0 % 0%
cTyneHn 11 (0T 3HaYEHNA MaKCUMarnbHOW
MHOroCTYyrneH4aToro yacrtoTbl F00.03)
pexuma mnu MNIAK

F12.13 CkopocTb -100.0 % ~ 100.0 % (ot 0%
cTynexun 12 3HaYeHUsi MakcUmarnbHon
MHOroCTYyNneH4aToro yacrtoTbl F00.03)
pexuma mnu MK

F12.14 CkopocTb -100.0 % ~ 100.0 % 0%
cTynexn 13 (0T 3HaYEHNsA MakCUMarnbHoOW
MHOroCTYyNneH4aToro yacrtoTbl F00.03)
pexuma munu MK

F12.15 CkopocTb -100.0 % ~ 100.0 % 0%
cTynexun 14 (0T 3HaYEHNs MakCMMarnbHoOW
MHOrOCTYNneH4aToro yacrtoTbl F00.03)
pexuma mnu MK
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F12.16 CkopocTb cTyneHn 15 | -100.0 % ~ 100.0 % (ot 0% o
MHOrOCTYMeH4aToro 3HaYeHUs MakcMMarnbHoOW
pexuma mnu MK yacToTbl F00.03)

F12.17 CkopocTb cTyneHn 16 | -100.0 % ~ 100.0 % (ot 0% o
MHOTOCTYNeHYaToro 3Ha4YeHMs MakcUManbHo
pexuma unu MK YacToTbl F00.03)

MHorocTyneH4aTbIi  pexvuM MOXET MCMonb30BaTbCA AMA  HACTPOWKM
YacToThl, pasgenbHoro HanpspkeHus U/f n npouecca M. MHoroctyneryatoe
ynpasneHne npefocTaBnsieT OTHOCUTENbHble BEMUYUHLI B AMana3oHe oT
-100.0 % fo 100.0 %. Mexay CTyneHs MU MOXHO NepeknioyaTbCa Npy NOMOLLM
pa3nnyHbIX KOMOMHaLMIA LMMPOBLIX kKnemm. [100pobHee cM. onucaHue 2pynrbi
FO6.

®DyHKLMO- HasBaHnue dyHkunn [unana3oH HacTPonkun 3aeoa. | Uam.
HanbHbIN koA 3Hau.
F12.18 Bpems BbInonHeHus 0.0 ¢~ 6500.0 ¢ (Mnun v, 0.0c(M) | o
ctynenun 1 (MNJIK) B 3aBMCMMOCTM OT 3Ha4YeHusa
F12.50)
F12.19 BapuaHT BpemeHu 0~3 0 o
pasroHa/3ameaneHvs

ans ctynenu 1 (MNK)

F12.20 Bpems BbInonHeHns 0.0 ¢~ 6500.0 ¢ (Mnun vy, 0.0c() | o
ctynenu 2 (MNJIK) B 3aBMCMMOCTM OT 3Ha4YeHUa
F12.50)
F12.21 BapuaHT BpemeHu 0~3 0 o
pasroHa/3ameaneHvs

ans ctynenu 2 (MNK)

F12.22 Bpemsi BbINONHeHus 0.0 ¢ ~6500.0 ¢ (nn v, 00cM) | o
ctynenu 3 (MNJIK) B 3aBMCMMOCTM OT 3Ha4YeHUa
F12.50)
F12.23 BapuaHT BpemeHu 0~3 0 o
pasroHa/aameaneHust

ans ctynenu 3 (MNK)

F12.24 Bpems BbInonHeHus 0.0 ¢~ 6500.0 ¢ (Mnun y, 00c) | o
ctynexu 4 (MNJK) B 3aBYCUMMOCTM OT 3HAYEHWsI
F12.50)
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F12.25 BapuaHT BpemeHun 0~3 0
pasroHa/3ameaneHus
ans crynexu 4 (MNK)
F12.26 Bpemsi BbINOnHeHUs 0.0 ¢ ~ 6500.0 ¢ (unn v, 0.0 ¢ (u)
ctynenun 5 (MI1K) B 3aBMCMMOCTM OT 3HaYeHUA
F12.50)
F12.27 BapuaHT BpemeHun 0~3 0
pasroHa/3ameaneHus
ans ctynexun 5 (MNJIK)
F12.28 Bpewmsi BbinonHeHust 0.0 ¢ ~ 6500.0 ¢ (Mnwn v, 0.0c (v)
ctynenu 6 (MIK) B 3aBUCMMOCTY OT 3HaYeHus
F12.50)
F12.29 BapuaHT BpemeHun 0~3 0
pasroHa/3ameaneHus
Aans crynexu 6 (MK)
F12.30 Bpems BbINONHEHUS 0.0 c~6500.0c (Mnmy, B 0.0c (u)
ctynenun 7 (MIK) 3aBWICYMOCTU OT 3HAYEHUS
F12.50)
F12.31 BapuaHT BpemeHun 0~3 0
pasroHa/3ameaneHus
Ansa ctynenun 7 (MIK)
F12.32 Bpems BbInonHeHus 0.0 ¢ ~ 6500.0 ¢ (unn v, 0.0 ¢ (u)
ctynenu 8 (MIK) B 3aBMCUMMOCTY OT 3HaYeHus
F12.50)
F12.33 BapuaHT BpemeHu 0~3 0
pasroHa/3ameaneHus
ans crynexu 8 (MIK)
F12.34 Bpewmsi BbinonHeHus 0.0 ¢~ 6500.0 ¢ (Mnun v, 0.0c (v)
ctynenm 9 (MNK) B 3aBUCMMOCTY OT 3HaYeHUs
F12.50)
F12.35 BapuaHT BpemeHun 0~3 0
pasroHa/3ameaneHus
Ana ctynenu 9 (MIK)
F12.36 Bpems BbINonHeHUs 0.0 ¢ ~ 6500.0 ¢ (unn v, 0.0 ¢ (u)
ctynenu 10 (MNK) B 3aBUCMMOCTY OT 3HA4YEHUs!
F12.50)
F12.37 BapuaHT BpemeHun 0~3 0
pasroHa/ 3ameaneHus
Aans ctynexun 10 (MIIK)
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F12.38 Bpemsi BbINonHeHust 0.0 ¢~ 6500.0 ¢ (Mnun v, 0.0 ¢ (v) o
ctynexun 11 (MNK) B 3aBMCUMOCTU
OT 3HayeHusa F12.50)
F12.39 BapuaHT BpemeHun 0~3 0 o
pasroHa/3ameaneHns
ans ctynewun 11 (MNK)
F12.40 Bpemsi BbINoONHeHust 0.0 c~6500.0 c (nn v, 0.0c (4) u]
ctynenu 12 (MNK) B 3aBMCUMOCTU
OT 3HayeHusi F12.50)
F12.41 BapwuaHT BpemeHun 0~3 0 m]
pasroHa/3ameaneHus
ansa ctynenn 12 (MNK)
F12.42 Bpewms BbinonHeHust 0.0 c~6500.0 ¢ (Mnn v, 0.0c(u) | o
ctynenu 13 (MNK) B 3aBVCMOCTMN
OT 3HayeHunsa F12.50)
F12.43 BapuaHT BpemeHun 0~3 0 o
pasroHa/3ameaneHvs
ans ctynenn 13 (MNNK)
F12.44 Bpems BbInonHeHns 0.0 ¢~ 6500.0 ¢ (Mnun v, 0.0 ¢ (u) =
ctynenu 14 (MNK) B 3aBWCKUMOCTMN
oT 3Ha4eHus F12.50)
F12.45 BapuaHT BpemeHun 0~3 0 o
pasroHa/3ameaneHus
ans crynenun 14 (MNK)
F12.46 Bpems BbInonHeHus 0.0 ¢~ 6500.0 ¢ (Mnun v, 0.0 ¢ (u) =
ctynenu 15 (MNNK) B 3aBMCUMOCTU
OT 3Ha4yeHusi F12.50)
F12.47 BapuaHT BpemeHun 0~3 0 =]
pasroHa/3ameaneHus
ansa crynenn 15 (MIK)
F12.48 Bpewmsi BbinonHeHus 0.0 c~6500.0 c (Mnn v, 0.0c (v) =]
ctynenu 16 (MNNK) B 3aBVCUMOCTMN
OT 3Ha4yeHusi F12.50)
F12.49 BapuaHT BpemeHun 0~3 0 =]
pasroHa/3ameaneHus
ans ctynenn 16 (MI1K)
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F12.50 EanHmupl 0: CekyHap! 0 o
n3MepeHus BpemMeHu| 1: Yacobl
B MHOTOCTYMEH4YaToOM
pexuve

F12.51 WcToYHUK 3agaHmns 0: MocTosiHHOE 3Ha4YeHue 0 o

ckopocTu cTynenn 1 | g napameTpax F12.02 u T.4.
1: AHarnoroBbIi Bxog All
2: AHarnoroBbIli Bxog Al2
3: Axarorosbili Bxog Al3
(dbyHkums otcytctyeT B LCI(S)
nLCI-GY/PY-1)
4: BblCOKOYaCTOTHbIV
MMMy nbCHbIN BXoA HDI
(cbyHKUMSA OTCyTCTBYET
B LCI(S) n LCI-GY/PY-1)
5: M A-ynpaBnexve
6: KHomkM naHenu
ynpasneHus unu uudgposble
Knemmbl «Beepx»
unu «BHus» (F00.10)

[Mpu nomown pasHbiXx KOMOMHALMI MOXHO MepeknioyaTbC Mexay
pasnuyHbIMU UCTOYHUKaMM 3a4aHns OMOPHOro curHana.

Fpynna F13: MapameTpbl KOMMYHUKaLMOHHOIO
npotokona ModBUS RTU

®DyHKLMO- HasBaHue [unana3oH HacTPoMnkun 3aBog. Uam.
HanbHbIN koA byHKUMU 3Hau.
F13.00 TNokanbHbIi agpec 0: LLinpokoBeluaTenbHbIv 001 o
yCTpONCTBA B CETU afpec
Modbus RTU 001 ~ 247
F13.01 CkopocTb 06MeHa 0: 300 6uT/c 5 o
[aHHbIMU 1: 600 6ut/c
2: 1200 6ut/c
3: 2400 6ut/c
4: 4800 6ut/c
5: 9600 6ut/c
6: 19200 6ut/c
7: 38400 6ut/c
8: 57600 6ut/c
9: 115200 6ut/c

CxopocTb nepepaum ycrporictea-MACTEPA 1 MY gormkHa 6biTb 0AMHaKOBOW,
MHaye cBs3b He GydeT ycTaHoBneHa. Yem Bblle CKOPOCTb nepedayu, Tem
BbILLE CKOPOCTb peakLyun CUCTEMbI.



®yHKLMO- HasBaHue [nana3oH HacTPOWKKN 3aBopg. Uam.
HanbHbIA KOA4 dpyHKUUN 3Hau.
F13.02 dopmaT AaHHbIX 0: 8-N-2 3 u]
npotokona Mod- 1:8-E-1
BUS RTU 2:8-0-1
3:8-N-1

dopmaTt gaHHbIX ycTporictBa - MACTEPA n MY pomkeH coBnapatb, B
NPOTUBHOM Crly4ae CBsi3b He ByaeT ycTaHOBMEHA.

DyHKLMO- HassaHve [nana3oH HaCTPOMKM 3aBoa. | Usm.
HanbHbIA KOg byHKLMN 3Hau.
F13.03 3apepxka otBeTa 0 Mc ~ 20 mc 20 o
F13.04 Bpems 0.0 ¢ (3awuTa oTknoYeHa), 0.0 =
cpabaTbiBaHus 0.1c~60.0c
3aLuThl NO
OTKITIOYEHWIO CBA3N
F13.05 Bbi6op npotokona 0: HectanpapTHbIn 1 o
CBA3N NPOTOKON CBSA3N
1: CTaHaapTHbIN NPOTOKON CBA3N
F13.06 TouHOCTb 3aaaHus 0:0.01A 0 u]
TOKOBbIX BEMUYUH 1:0.1A
NPV CYUTLIBAHWN
[AaHHbIX Mo
npotokony ModBUS
RTU

Fpynna F14: NMapameTpbl nponsBoguTens™

*Mpw ncnonbaoBaHuu Nnatkl paciumperus LCI-DP B MeHio uMeeTcs ABe rpynnbl napameTpos F14:
rpynna, 4to cneayeT cpady nocne rpynnbl F13, 0THOCUTCS K MCMONL30BaHNIO CETEBOrO NPOTOKONa

Profibus DP

Bonee nogpobHo — cM. MIHCTpykUMio Ang nnatbl paclunpexus LCI-DP

Fpynna F15: MapameTpbl anekTpoaBuratens 2
B cepuun LCI MOXHO nepekntoyaTtbca Mexay AByMs Habopamu napameTpoB

SJ'IeKTpO,D,BI/II'aTeJ'IeVI. OnucaHue aHanorn4yHo onucaHuto napameTpoB
anektpogguratens 1 (cm. epynny FO2).
®DyHKUMO- HasBanue [nana3oH HacTPOMNKnN 3aBoga. Usm.
HanbHbIN KOO pyHKLMK 3Hau.
F15.00 Tun 0: CtaHaapTHbIN 0 [
3neKTpoABuraTens | acUHXPOHHbIV
2 anekTpoaBuratesnb
1: OnekTpoaBUraTenb,
afanTUpoBaHHbIA ANs
paboTbl C YaCTOTHbIM
npeo6pasosatenem (AQYP)
167 instart-info.ru



https://instart-info.ru/upload/iblock/cb7/l80fsi28kb7465j0oqvoo0c5ixsj4cge/Instruktsiya_Profibus_LCI_DP.pdf

F15.01 HomuHanbHas 0.1 kBT ~ 1000.0 kBT 3asueut
MOLLHOCTb ot
anekTpoasuratens 2 moaenu

F15.02 HomuHanbHas 0.01 'y ~ F00.03 3asucut
YacToTta or
anekTpoasuratens 2 moaenu

F15.03 HomuHanbHas 1 06/MuH ~ 65535 06/MUH 3asueut
CKOpOCTb BpaLLEeHns ot
anekTpoasuratens 2 mozenu

F15.04 HomuHanbHoe 1B~ 2000B 3aBucut
HanpsxeHue or
anekTpoasuratens 2 moaenu

F15.05 HoMuHanbHbI 0.01 A~655.35A 3aBucut
TOK aCUHXPOHHOTO (moLuHocTb MY <55 kBT) or
anekTpoasuratensi 2 0.1 A~6553.5A mMoaenu

(mowwHocTb MY > 55 kBT)

F15.06 ConpotusneHue 0.001 Om ~ 65.535 Om 3aBucut
obmoTok cTaTopa (MY < 55 kBT) or
ACHHXPOHHOrO 0.001 Om ~ 6.5535 Om Moaenu
anekTpoasuratens 2 (M4 > 55 kBT)

F15.07 ConpoTtusneHue 0.001 Om ~ 65.535 Om 3asu-
o6MoTOK poTopa (moLuHocTb MY < 55 kBT) cut ot
ACMHXPOHHOTO 0.001 Om ~ 6.5535 Om moaenm
anekTpoasUratens 2 (mowwHocTb MY > 55 KBT)

F15.08 MHayKTMBHOCTL 0.01 MI'H ~ 655.35 MI'H 3aBu-
paccesiHusa (moLLHocTb MY < 55 kBT) cuT oT
anekTpoasuratens 2 0.001 M1 ~ 65.535 MI'H mMoaenu

(moLwHocTk MY > 55 kBT)

F15.09 BaaumHas 0.01 MI'H ~ 6553.5 MI'H 3aBu-
MHOYKTUBHOCTb (MowHocTb MY < 55 kBT) cuT oT
anekTpoasuratens 2 0.001 M1 ~ 6553.5 MI'H mMoaenu

(mowwHocTk MY > 55 kBT)
F15.10 Tok xonocToro xoaa 0.01 A~ F15.05 3aBu-
anekTpoasurartens 2 (moLHocTb MY < 55 kBT) cuT oT
0.01 A~ F15.05 mozenmu
(mowwHocTk MY > 55 kBT)
F15.27 Twn aHkoaepa 0: ABZ “HKpeMeHTarnbHbIi 0
1: UVW MHKpemeHTasnbHbIi

F15.28 BeiGop Tuna nnatbl 0: QEP1 0
PG

F15.29 Konuyecteo 1~ 65535 2500
MMnynbLcoB Ha 06opoT
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F15.30 MocnenoBaTtenbHOCTL 0: Mpsamas 0 L]
a3 AB aHkoaepa ABZ | 1: O6patHas

F15.31 Yron ycTaBku 0.0°-359.9° 00° n
3HKOAEpa

F15.32 MocnenosatenbHOCTL 0: Mpsmas 0 [
¢as UVW sHkopepa 1: ObpatHas
uvw

F15.33 Yron cmeLleHus 0.0°-359.9° 0.0° [
patymka UVW

F15.36 Bpemsi o6HapyxeHus 0.0 c: Her 00c [
o6pbiBa obpaTHoOM 0.1¢c~10.0c
CBSAI3U MO CKOPOCTMN

F15.37 NaoeHTudmkaums 0: HeT pevicteuns 0 ]
napameTpoB 311eKTPo- 1: CtaTuyeckas
nsuratens 2 naeHTUduKaLms

2: NonHas
naeHTudrKaums

F15.38 KoadpcpuumeHt 1~ 100 30 o
NpONOpLIMOHANBLHOCTN
KOHTypa ckopocTy 1

F15.39 Bpems 0.01c~10.00c 0.50¢c o
VHTErpupoBaHus
KOHTYypa ckopocTu 1

F15.40 Yacrota 0.00 Ny ~ F15.43 5.00 My o
nepeknioyeHns 1

F15.41 KoadpcpuumeHnt 1~ 100 20 o
NPONOPLIMOHANBHOO
YBENUYEeHUs KOHTYpa
ckopocTu 2

F15.42 Bpems 0.01c~10.00c 1.00c o
VHTErpupoBaHna
OTKMOHEHUI KOHTYpa
ckopocTu 2

F15.43 Yacrota F15.40 ~ F00.03 10.00My | o
nepeknioyeHns 2

F15.44 MoBbILEeHVe MOMeHTa 50 % ~ 200 % 100 % o
npv BEKTOPHOM
ynpaeneHum
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F15.45 Bpewms 0.000 ¢~ 0.100 ¢ 0.000c u]
dunbTPOBaHUS
KOHTYpa CKOpoCTH
F15.46 KoadhdpuumeHt 0~ 200 64 o
nepeBo3byxaeHus
npv BEKTOPHOM
ynpaeneHum
F15.47 WcTouHuk 3apanus 0: dukcmpoBaHHOE 0 u]
MaKCUMarnbHoro 3Ha4eHne B napameTpe
MOMeHTa F03.10
ana  pexuma 1: Axarorosbii Bxog All
ynpasnexunsa 2: AHaroroBbIvi Bxog, Al2
no ckopocTn 3: Axarorosblvi Bxog Al3
(dbyHKUMA OTCYTCTBYET B
LCI(S) n LCI-GY/PY-1)
4: BbICOKOYACTOTHbIN
MMMynbCHbIN Bxogd HDI
(cbyHKUMA oTCyTCTBYET
B LCI(S) nLCI-GY/PY-1)
5: KoMMyHUKaLMOHHBIN
npotokon ModBUS RTU
6: MuHnmym us All, Al2
7: Makcumym u3 All, Al2
F15.48 OrpaHuyeHve 0.0 % ~ 200.0 % 150 % 3a-
MOMEHTa ANsi pexvmMa BOA-
ynpaBneHus no ckoe
CKOpOCTH
F15.51 MponopuuoHanbHbIii 0 ~ 60000 2000 =
KO3hPULMEHT
BO36YXaOeHWs
KOHTYpa ToKa
F15.52 Koadpcpuument 0 ~ 60000 1300 o
MHTErpupoBaHna
BO36YXaOeHWs!
KOHTYpa ToKa
F15.53 MponopumroHanbHbI 0 ~ 60000 2000 u]
KoapnLmneHT
YCUNEHNss MOMEHTA
KOHTYypa ToKa
F15.54 Koadpcpuument 0 ~ 60000 1300 o
MHTErpupoBaHna
MOMEHTa KOHTYpa
TOKa
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F15.55 WHTerpansHoe 0: HeakTuBHO 0 o
CBOWCTBO KOHTYpa 1: AKTUBHO
CKOpOCTYU
F15.61 MeTog ynpasneHus 0: BekTopHoe ynpaenexne ¢ | O u}
CKOPOCTbLIO 3MEKTPO- | Pa3OMKHYTLIM KOHTYPOM
nsurartens 2 1: BeKkTOpHOe ynpasneHve ¢
3aMKHYTbIM KOHTYPOM
2: CxanspHblii MeToq,
F15.62 Bbi6op BpemeHn 0: AHanornyHo 0 o
pasroHa u anekTpoasuratento 1
3ameaneHus 1: Bpems pasroHa u
anekTpoaBuratens 3amepnnenus 1
2 2: Bpems pasroHa n
3ameanexus 2
3: Bpems pasroHa n
3ameqnexua 3
4: Bpems pasroHa n
3ameanexus 4
F15.63 MoBbiweHve 0.0 %: (aBTOMaTU4ECKOE 3asucut | O
KpyTSiLLEro NOBbILLEHNE MOMEHTA) ot
MOMEHTa 3NeKTPo- 0.1 % ~ 30.0 % moaenu
nsuratens 2
F15.65 KoadpcpuumeHnt 0~ 100 3aBucut | o
nogasneHus ot
koneb6aHus U/f Moaenu
anekTpoaswuratens

Fpynna F17: NMapameTpbl MOHUTOPUHra

lpynna napametpoB F17 ucnonb3yetcs Anst KOHTPONs WHdopmaumm
o paboyem cocTosiHUM npeobpasoBaTens YacToTbl, MOMb3OBAaTENN MOTYT
YCTaHOBUTbL TpebyemMble napaMeTpbl, KOTOPbIE MOXHO BbICTPO 0TOGPa3nThL Ha
MHAOMKaTOpE NSl OTNaAKM U OGCIYKUBaHUS.

[JaHHas rpynna napamMeTpoB MOXET OTCYTCTBOBaTb B 3aBMCUMMOCTM OT
Bepcum MO. TMpu OTCYTCTBUMM OaHHOW rpynnbl PEKOMEHOYEM MONb30BaTLCS
napameTtpamu rpynnel FO8 (F08.03, F08.04, F08.05).

DyHKUMNO- HasBaHue [nana3oH HacTPOMNKnN 3aBoga. Usm.
HanbHbLIN KOO pyHKLMU 3Hau.
F17.00 Pabouasi yactota °
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F17.01 OnopHas YacToTa

F17.02 BbixogHoM Tok

F17.03 BbixogHoe
HanpshkeHne

F17.05 BbIxogHast MOLLHOCTb

F17.06 BbIxogHOM KpyTALLMIA
MOMEHT npun
HOMWHanbHom Toke MY

F17.07 HanpsbkeHue 3seHa
NOCTOSIHHOTO TOKa

F17.08 OnopHbIf curHan
MWA- ynpasnexus

F17.09 CwrHan obpatHon
cesasu MNA0-
ynpaeneHus

F17.10 CocTosiHne LncpoBbIX
BXOLOB

F17.11 CocTosiHue undpoBbIX
BbIXOZ0B

F17.12 Hanpsbkenve All

F17.13 Hanpsixenve Al2

F17.14 Hanpsbkenve Al3

F17.15 3HaueHuWe cyeTymuka

F17.16 3HauyeHue anvHbl

F17.17 CryneHb MNINK

F17.18 Yacrota
BbICOKOCKOPOCTHOTO
MMMyMbCHOro BXoAa
HDI (eanHnua
namepenus 0.01 My)

F17.19 PacueTHoe 3HaueHve
cKopoCTV ABUraTens

F17.20 OcTtaBLueecst Bpems
paboTbl

F17.21 Hanpsikenue All o
KOppeKLmmn

F17.22 Hanpsikenue Al2 oo
KOppEeKLMM

F17.23 Hanpsikenue Al3 no
KOppEeKLMM
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F17.24 TNnHelHas ckopocTb .

F17.25 Bpewms BknoYeHus .
nuTaHus

F17.26 Bpewmsi pa6otbl .

F17.27 YacToTa, 3agaHHas ¢ [
BbICOKOCKOPOCTHOTO
MMMYNbCHOrO BbIXOAA
HDO (eguHnua
n3mepenus 1 'u)

F17.28 YacroTa, 3agaHHas .
C npoTokorna cBA3v
Modbus RTU

F17.29 PakTnyeckas .
cKopocTb 06paTHOMN
CBSI3U

F17.30 YacrtoTta Ha .
MCTOYHMKE 3adaHunst
YyacToTbl A

F17.31 YacToTa Ha .
MCTOYHWKE 3aaHunst
yactoTel B

Fpynna F26: HacTpoika NoXapHoro pexuma

HaHHas rpynna napameTpoB AeNCTBUTENbHA TOMLKO ANA MoAenen cepun
LCI c nopaepKov NoxapHOro pexuma (OKoH4YaHue Ha3BaHUsi MOAEnNu CornacHo
cucteme obosHadeHnn «— FM»)

®DyHKLMO- HasBaHnue dyHkunn [nana3oH HacTPOWNKu 3aBog. Uzm.
HanbHbIV koA 3Hau.
F26.00 BbiGop noxapHoro 0: YacToTa 3apgaetcs 0 o
pexuma F00.06, ynpaBneHve

NyCKOM ¥ OCTaHOBOM
3apaetcs F00.01

1: YacroTa 3agaetcsa
F26.01, octaHoB
onpepensTcs
pa3sMblkaHEM KIeMMmbl
NOXXapHOTo peXxuma unm
KIIeMMOW aBapuiHOro
ocTaHoBa

2: YacToTta 3agaetcsa
F26.01, ocTaHoB
HEBO3MOXEH

F26.01 OnopHas YactoTa 0.00 Ny ~ F00.03 0.00 'y o
NOXapHOTro pexviMa
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MnaBa 7. YnpaBneHusi N0 KOMMYHUKaLMOHHbIM NPOTOKONaMm
7.1 KommyHuKaumMoHHbIn npoTokon Modbus RTU

MpeobpasoBatenn 4yactotel cepun LCI (LCI(S)) noppepxwuBatoT
CTaHgapTHeIM npoTokon cBasv Modbus RTU. C nomolybio KOHTponnepa
nnu MK MOXHO ynpaBnaTb yCTPOMCTBOM, a TakkKe W BbIMOMHATE MOHUTOPUHT
napameTpoB. [pexae, Yem ncnonbL30BaTh coeguHeHne no npotokony Modbus
RTU, o3HakoMbTeCh CO cnegytoLlen nHcopmaumernn o 6esonacHocTu.

Korga ynpaBneHne npeobpasoBatenieM  4acToTbl  MPOM3BOAUTCS
AMCTaHUMOHHO, ybeawTech, 4tOo Bbl cobniogaete TexHuky 6Ge3onacHoCTW.
Obs3zaTenbHO coobLumTe nepcoHany, nmetowemy Aoctyn K MY, 4To oH MoxeT
ObITb 3anyLleH B N0GO MOMEHT.

B pnaHHOM rnase BCe 3HaYeHWs C UHOEKCOM «h» NMoKa3bIBaloT, YTO
—_— OaHHOe 3Ha4YeHue YykKasaHo B LecTHaaLaTepnyHon cucteme

== | cuucnenus (hex). Ecnn nngekca HeT, 3Ha4uUT, 3HaYeHWe ykasaHo B
AeCATUYHON cucTeme cumcnenns (dec).

Cepusa LCI nmeeT aBa ceTeBbIx pexuma: pexvm Master/Slaves n pexum
Master/Slave.

‘ RS232

Puc. 7.1 Cemesoli pexxum Master/Slave

’RSBZ I [ nak

Howseprep RS485
B 3 g %

| . : =
nu1 n42 N4n | | nu1 || nu2 NYn

Puc. 7.2 Cemesol pexum Master/Slaves




dopmMaT AaHHbIX No ymonyaHuto: E-8-1 (4eTHocTb, 8 OWT AaHHbIX, 1
KOHeYHbIn 6uT), 19200 6uT/Cc. HacTpoiikn napameTpoB CBSA3W BbIMOMHSAETCS B
dyHKUMoHanbHou rpynne F13.

7.1.1 CTpyKkTypa coobLeHus

MpoTokon ModBUS BkntoyaeT ABa Buaa pexuma nepegadm (pexvm RTU n
ASCIl), LCI nogaepxuBaeT Tonbko pexum RTU, cooTBeTCTBylOWME AaHHbIE
cnegywoLime:

GalTbl: 1 cTapToBbIN 6UT, 8 BUTOB AAHHBIX, KOHTPOSIbHBIA BUT Y KOHEYHbIN
6uT. Mpun HanMunm NpoBepoYHOro 6uta 1 GUT NPOBEPKN HETHOCTU/HEHYETHOCTU 1
1 koHeuHbI 6uT. Korga Ut YeTHOCTM OTCYTCTBYET, UMEETCS 2 KOHEYHbIX BrTa.

CTAPTOBbIX BUT NPOBEPOYHbIV KOHEYHbIN
BUT BUT BUT

0|1|2|3|4|5|6/|7

B pexkume RTU coobLueHune Bceraa MMeeT MHTepBan BpeMeHU nepegaym He
MeHee 3,5 6ainToB B Havane. CTpykTypa coobLLeHui (3anpoc/oTBET) nepeaaeTcs
B cregytollemM nopsigke: agpec MaluuHbl, KO4 KOMaHabl onepauvu, AaHHble
n koHTponbHoe cnoso CRC. lNepepaya kaxporo Ganta ocyllecTBnsercs B
LecTHaaLaTepuyHoMm popmMaTe. PopMaT AaHHbIX CrieayoLLuii:

®dopmart nepenaum gaHHbix Modbus RTU

- v o

Mposepka

Crapt-6ut Anpec Peructp [ahHble gR s Cron-6ut

1.0ns  onpefeneHuss Havana cooOLleHWss  ucnonb3yeTcs  naysa
NPOAOIKUTENBHOCTBLIO HEe MeHee 3,5 cumBornoB (14 6uT).

2.Ecnun nay3a npu nepepave coobiieHns 6onee yem 1,5 cumeona (6 6uT),
TO A@HHOE COOBLLEHNE CUUTAETCS OLUMBOYHBIM.

Tabnuua 7.1 CTaHpapTHas CTpyKTypa coobLieHns RTU:

START T1-T2-T3-T4 (Bpems nepepauv 3,5 6aiita)
SLAVE ADDR Apnpec ceasu: 1 ~ 247
CMD 03H: 4YTeHMe NapaMeTPOB NOAYMHEHHOTO YCTPOWCTBA;

06H: 3anncb NnapameTpoB NOAYMHEHHOTO YCTPOMCTBA

DATA (N-1) [aHHble: rpynna napameTpa, HoMep napameTpa,
DATA (N-2) 3HaYeHWe napameTpa



CRC CHK crapLuero Mposepka 3HaveHns: CRC
paspsiga
CRC CHK mnagwero
paspsiga
END T1-T2-T3-T4 (Bpems nepepayu 3,5 6anT)

3. MNpoBepka aaHHbIX CRC vcnonb3yeTcs Ans npoBepku 6anToB coobLueHus.
Mpumep: Kog komangel (CMD): 03H, uteHue N croB (Makcumym 12 crnos
HenpepbIBHOTO YTeHust). Agpec NoA4YMHEHHOro ycTporcTea paseH 01, pervctp
— F002 (npn HenpepbIBHOM YTEHWM OBYX COB), a 3atem uHdopmauus o

KoMaHge BepyLuero ycTponcTea. Mpumep Huxe.

ADR O1H
CMD 03H
CTapToBbIl perucTp crapLiero paspsiga FOH
CTapToBbIii perucTp MnagLluero paspsiga 02H
3HayeHue faHHbIX cCTapLuero paspsiaa OO0H
3HayeHune faHHbIX MragLero paspsiaa 02H

CRC CHK mnagLero paspsga

CRC CHK crapuuero paspsiaa

HyxHo paccuutbiBaTth
CRC, CHK

MHdopmaumsa otBeTa NOAYMHEHHOrO YCTPOMCTBA, Korga napameTp F13.05

ycTaHoBreH Ha 0.

ADR 01H
CMD 03H
CTapToBbIf perucTp crapLiero paspsiga FOH
CTapToBbIl perucTp Mnaglwero paspsaa 02H
3HayeHMe JaHHbIX cTapLuero paspsga 00H
3HayeHue faHHbIX MragLwero paspsiga 02H

CRC CHK mnaguero paspsga

CRC CHK crapuuero paspsiaa

HyxHo paccumtbiBaTh
CRC, CHK
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Korpa napameTtp F13.05 ycTtaHoBneH Ha 1:

ADR 01H

CMD 03H

Konuuectso 6utos 04H

Peructp gaHHbix FOO2H cTtaplero paspsiga O0H

Peructp ganHbix FOO2H mnagwero paspsga 00H

HaHHble FOO3H cTapluero paspsaa O0H

HaHHble FOO3H mnapLwero paspsaa 01H

CRC CHK mnagLero paspsga HyxHo paccuutbiBaTth
CRC CHK crapuuero paspsiaa CRC, CHK

Kog komaHgbl 06H (3anuck). Hanpumep, komaHaa Ha 3anncb 5000 (1388H)
B pernctpe FOOAH MY, agpec nog4nHeHHoro yctpornctea 02H. MHdopmauus o
KOMaHze Ha 3anuchb:

ADR 02H
CMD 06H
Anpec AaHHbIX cTapLiero paspsiaa FOH
Anpec oaHHbIX MnagLuero paspsiga 0AH
CopepaHune AaHHbIX cTapLuero paspsaa 13H
CopepxaHue faHHbIX MnagLuero paspsaa 88H
CRC CHK mnagLero paspsga HyxHo paccuutbiBaTth
CRC, CHK

CRC CHK crapuero paspsiga

MHdopmaumsa otBeTa NOAYNHEHHOTO:

ADR 02H
CMD 06H
Anpec AaHHbIX cTapLiero paspsiaa FOH
Anpec gaHHbIX MnaLuero paspsga 0AH
CopepxaHune AaHHbIX cTapLuero paspsaa 13H
CopepxaHue faHHbIX MnagLero paspsiaa 88H
CRC CHK mnagwero paspsga HyxHo paccuutbiBaTh

CRC CHK crapluero paspaaga CRC, CHK
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MeTogbl npoeepkn CRC: CRC-gomeH onpepgensieT copepkaHue BCero
coobuleHns. [lomeH cocTouT u3 AByx 6antoB, cogepxawmx 16-6uTHoe
OBOVMYHOE 3HAYEHUE, KOTOPOE MPUCOEOMHSIETCS K COOOLLEeHMO nocre
BblUMCIIEHMST  3HaYeHus nepepawowiero obopygoBaHus. [NpuHumarowee
YCTPONCTBO MNOBTOPHO BbluncnsseT CRC NpuHATOro CooOLLIEHNS 1 CpaBHUBAET C
nonyyeHHbIM 3Ha4eHnem gomeHa CRC, ecnu aBa 3HaveHnss CRC otnuyarorces,
TO ecTb ownbka npu nepepade. CRC cHavana nomewlaetcss B OxFFFF, a
3aTem obpabaTtbiBaeTcsi Goree WecTn nocrnenoBaTenbHbIX 6alToB coobLLeHNs
CO 3HadeHuem Tekyliero peructpa. [ns CRC gonyctumbl Tornbko 8-GUTHble
[aHHble KaXaoro cMMBona, a CTapToBbli O6UT, CTOMNOBLIN BUT 1 BUT YeTHOCTU
HepencTeuTenbHbl. B npouecce CRC kaxabin 8-6MTOBLIV CUMBOS pacCcuMTbIBaET
otaensHo XOR ¢ copepxvMbIM pernucTpa, B pesynbTare nepemellaeTcs B camoe
HU3koe 3PeKTMBHOE HampaBrieHue, a caMbii BbICOKMN 3PEKTUBHBIN BUT
3anonHgaetcs 0. LSB n3BnekaeTca gns nposepku: ecnun LSB paeeH 1, peructp
oTAenbHO BbinonHsieT onepaumio XOR ¢ npegycTaHOBMNEHHBIM 3HAYeEHWEM;
ecnu LSB paBeH 0, To He BbInonHsieT. Becb npouecc nosToputcs 8 pas. MNocne
3aBepLUeHns nocnegHero buta (BocbMoro 6uta) cneayowme 8-6utHble 6anTbl
OyayT oTAenbHO BbINOMHATL onepauntio XOR ¢ TeKyLLMM 3Ha4YeHeM perucTpa.
KoHeuHoe 3HaueHue B pernctpe — 370 3HayeHne CRC nocne BbINnonHeHus
Bcex 6anToB B cOOOLLEHUN.

7.1.2 OnpepeneHue agpeca nepegayv AaHHbIX

Appec peructpa COCTaBISIeTCH Ha OCHOBE HOMepa rpynnbl U HoMepa
napameTpa:

ctapwwun 6anT FO — FE (rpynna F), AO - A2 (rpynna F15, F17); mnagwwi
6awT 00 FF.

Fpynna napameTpoB Appec peructpa ans Anpec peructpa ans
cBA3N 3anucu B RAM
FOO ~ F14 0xFO00~0XFEFF 0x0000~0x0EFF
F15 ~ F17 0XAO000~0xA2FF 0x4000~0x42FF

Hanpumep, ansi F04.12 peructp 6yaet 0xF40C, roe F4 npeacraBnsieT Homep
rpynnel FO4; OC npeacTaBnsieT WecTHaguaTepuyHbii dopmat ymcna Homepa
napametpa 12 B rpynne FO4.

Ona napameTpa F15.51 peructpom 6yaet 0xA033, rae AO npeacraBnsieT
cobor Homep rpynnbl F15; 33 npepcraBnseT wecTHagUaTepuyHbin opmat
yucna Homepa napametpa 51 B rpynne F15.

Mockonbky EEPROM u4acTo nepesanucbiBaeTcsl, 3TO COKpallaeT CpoK
cnyx6bl EEPROM,; Anst HEKOTOPbIX NapaMeTpoB eCTb BO3MOXHOCTb 3anncbiBaTb
3HaYeHNs B onepaTyBHyo NamsaTbe RAM. K aTol yHKLMM MOXHO NONacTb TOMNbKO
nyTeM U3MeHeHVsi cTapLuero paspsiia CoOoTBETCTBYHOLLIEro KogoBoro agpeca ¢ F
Ha 0 0 (ans rpynn FOO-F14), nu6o c A Ha 4 (ans rpynn F15, F17).



[nanasoH cTapLuero n Mnazlero 6anTos COOTBETCTBEHHO: cTapLunii 6anT
00 OF (rpynna F); mnagwwin 6ant 00 FF. Hanpumep

Bxop komaHapl ynpasneHust B [14 (Tonbko 3anuchk):

* ko4 dpyHkumm FO4.12 He coxpaHsieTcs B EEPROM u 3agaet agpec 040C;

* ko dyHkumm F15.51 He coxpaHsieTca B EEPROM v 3agaet agpec 4033.

OTOT agpec AencTBMTENEH TONbKO Ans 3anucy B RAM, npu uteHun agpec
HeOencTBUTENEH.

[Ins Bcex napameTpoB MOXHO peanv3oBaTh 3Ty (YHKLMIO C MOMOLLbIO KoAa
komaHgbl 07H.

pynna F14: napameTpbl He MOryT ObiTb HW NPOYMTaHbI, HU

=) WU3MeHeHbl. [pynna F17: napameTpbl MOryT ObITb TOMbKO CYMTaHbI,

=== | HO He MOryT OblTb M3MeHeHbl. HekoTopble napameTpbl Henb3s

=1 wu3meHATb Npu paboTatowiem NM4Y. Npn n3ameHeHnn napameTpoB Koaa

dyHKUMM  crnefyeT Takke YyyuTbiBaTb AMana3oH  HACTPOWMKU
napameTpoB, eAVHULbI U3MEPEHUSI.

7.1.3 Tabnuubl perucTpoB CBA3U
Tabnuua 7.2 YnpasneHue nyckom, 0CTaHOBOM U OMOPHOW YacTOToW (TONbKO
3anuce):
AApec KOMaHAbl oyHKLlMﬂ KOMaHAbI
1000H 0001H: BpaiyeHue Bnepeq
0002H: BpaweHue Ha3ag
0003H: Ton4ykoBoe BpaLleHune B NPSIMOM HanpasfieHun
0004H: TonykoBoe B 06paTHOM HamnpaBfieHnu
0005H: OcTaHoB No MHepLun
0006H: OcTaHoB C 3aMefneHnem
0007H: C6poc curHana oTkasa
3000H 3apaHue YacToTbl

Mpn pabote c paHHbIMM agpecamMu HeobXxoaumo ybeauTbcsi, 4YTO B
npeobpa3oBaTtene 4actoTbl 3HaveHne napametpa F00.01 BbicTaBneHoO paBHbIM
2 (ynpaBneHvie nyckomM W OCT@HOBOM MO CETEBOMY MPOTOKOMY) U 3Ha4YeHue
napametpa F00.06 BbicTaBneHo paBHbiM 9 (BbIGOP WCTOYHWMKA 3adaHus
OMOPHOTO CUrHana ¢ CeTeBoro NpoToKona).

Mpn pabote ¢ agpecom 3000H Bo3MOXHa paboTa ¢ yHKLMEN KOHTPONS
yactoTbl B pexume MNO-ynpaBneHus.



Tabnuua 7.3 YnpaBneHue BbIXOAHbIMU KNEMMaMM (TOSbKO 3anmch):

Anpec komaHabl DYHKUUA KOMaHAbI
1001H BuT 0: BbIXOA C OTKPbITHIM Konnekropom MO1
But 1: peseps
BwuT 2: penenHbivi Beixoa T
But 3: peneiHbivi Bbixoa R

BT 4: BbICOKOYACTOTHbIV MMNYMbCHBIN BbixoA (HDO)

Mpn paboTte c AaHHbIMM apgpecamu ybeguTechb, 4YTO B npeobpasosaTtene
YacToTbl 3HavyeHve napameTtpoB F07.01 (dpyHkuma Bbixoga HDOR), F07.02
(dyHKumMs penerHoro Bbixoga T), FO7.03 (dbyHkums peneriHoro Bbixoga R) vnu
F07.04 (cdbyHkums Bbixoga MOL) BbicTaBneHo paBHbiM 20 (ynpaBneHue no
ceTeBOMY npoTokony). B agpec BBoanTCcsa 3HayeHve napameTpa B 4ECATUYHOW
CUCTEME CHUCIEHWS, T.€. HYXHO MONyYNTb 3HaYeHWe B OBOWYHON CUCTeme
CYMCINEHNS 1 NEePEBECTN B AECATUYHYIO.

Hanpumep, TpebyeTtcs caenatb akTMBHLIM penerHbIn Bbixod T v BbIXog C
OTKPbITbIM konnektopom MO1. Ynucro B ABon4HOM cucTeme cymcnenns: 00101.
B pecatuyHom cnucteme cHMCNEHNs 3TO YMCIO PaBHO 5 — 3TO 3HAYEHNE HYXXHO
BBecTu B agpec 1001H.

Tabnuua 7.4 YnpasneHue aHanoroBbiM BbixogoM AOL (TOMbKO 3anuchb):
Peructp DYHKLMUA KOMaHAbI

1002H 0 ~ 7FFF o3Havaet 0 % ~ 100 %

Tabnuua 7.5 YnpasneHue aHanoroBbiM BbixogoM AO2 (TOMbKO 3anuch):

Peructp DYHKLMUA KOMaHAbI

1003H 0 ~ 7FFF o3Havaet 0 % ~ 100 %

Tabnuua 7.6 YnpasneHue MMnysbCHbIM BbIXOAOM (TOMBKO 3anuchb):

Peructp DyHKLMA KOMaHAbI

1004H 0 ~ 7FFF o3navaet 0 % ~ 100 %

Tabnuua 7.7 CtaTyc npeobpasoBaTens 4acToThbl (TOMbKO YTEHUe):

Peructp DYHKUUA KOMaHAbI

2000H 1: npeobpa3oBaTenb YacToTbl 3anyLLeH, BpalleHue Bnepes
2: npeobpasoBaTenb YacToThbl 3arnyLLeH, 0GpaTHOe BpalleHue
3: npeo6pasoBaTesib YaCTOTbl HAXOAUTCS B PEXUME OCTaHOBa



Tabnuua 7.8 Agpeca napameTpoB MOHUTOPUHTa:

Peructp DyHKLMUA KOMaHAbI

3001H Pab6ouyasi 4actota

3002H Hanpsixenne Ha 3T

3003H BbixogHoe HanpsbkeHve

3004H BbixoaHon Tok

3005H BbixogHasi MOLLHOCTb

3006H KpyTALwmin MOMEHT Ha BbIxoae

3007H Pabouasi ckopocTb

3008H CocTosiHEe BXOOHbIX KNEMM

3009H CoCTOsIHMNE BLIXOAHbIX KNeMMm

300AH Hanpspkenne All

300BH Hanpskenue Al2

300CH HanpspkeHne Al3

300DH TekyLlee 3Ha4eHne cyeTymka

300EH TekyLlee 3Ha4YeHNe ANMUHHbI

300FH CkopocTtb O[] B 06/MUH

3010H OnopHbIi curHan MAJ-ynpasnexns

3011H CurHan o6paTHoi casisu MAO-ynpasnexus

3012H Crynenb MNK

3013H YacToTa BXogHOro umnynbca, eamHuua namepenns 0,01 iy,
3014H CkopocTb 06paTHo cBA3M, eaunHuLa namepexus 0,1 My
3015H OcrTasBLueecs Bpemsi paboTbl

3016H HanpsbkeHue Al1 oo koppekumm

3017H HanpsikeHue Al2 o koppekumm

3018H HanpsbkeHue Al3 go koppekumm

3019H JnHeHas ckopocTb

301AH TekyLee BpeMs Npu NOAAaHHOM NUTAIOLLEM HaMPSHKEHUN
301BH TekyLlee Bpemsi B COCTOSIHUM paboTbl

301CH YacToTa BXOQHOrO MMNynbca, eavHuua namepenus 1 Iy
301DH Bpems ycTaHOBNEHUs CBSA3U KOMMYHWUKALMOHHOTO NPOTOKONa
301EH dakTnyeckas CKOpoCTb C AaTynka obpaTHON CBA3N
301FH OTobpaxeHune 4YacToTbl A

3020H OTo6paxeHune YyacToTbl B
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[Ons OTHOCUTENbLHOrO MNPOLEHTHOro 3HaveHus -100.00 % ~
= | 100.00% MoXeT BbINOMHATLCA TOMbKO onepauus 3anucu. [lpu
= | 3anMcu 3Ha4YeHWs 4YacTOTbl YacToTa ONpenenseTcss OTHOCUTENbHO
MakcumanbHoro 3HaveHnus 4YactoTel (F00.03). [lpu 3anucu B
KayecTBe  3Ha4YeHMss MOMEHTa,  3anucbiBaeMoe  3HauveHue
onpepensietca otHocutensHo FO03.10, F15.48 (anekTpoasuratens 1,
anekTpoasuraTtens 2).

YcraHoBka naponsi (ecrnv Bo3BpaljaeTcs k 8888H, ato o3Havaet, 4TO
yCTaHOBKa Naponsi BbIMOMHeHa):

Peructp 3HauyeHue AaHHbIX
1FOOH Kkkkkk

Tabnuua 7.9 — Agpec nHmymnanusauum napameTtpa 1F01H:
Peructp DYHKUUA KOMaHAbI

1FO1H 0001H: C6poc k 3aBOACKUM HacTporikaM, 3a UCKMIYeHNeM
napameTpoB ABurartensi

0002H: C6poc 3anucy oLmnbok

Tabnuua. 7.10 — Onucanue HencnpasBHocTy MY (kog HemcnpaBHOCTK):

Anpec
HemcnpaBHOCTH UHdopmauus o HeucnpaBHocTu MY
8000H 0000H: HeT HencnipaBHOCTH

0001H: Meperpy3ka no Toky npu pasroHe (E004)

0002H: Meperpyaka no TOKy Npu TOPMOXEHUN Unu pasroHe (E005)
0003H: Meperpy3ka no TOKy Npy NOCTOSAHHOM ckopocTu (E006)
0004H: MpeBbiweHne HanpsxxeHus npu pasroHe (E002)

0005H: MpeBbileHWe HanpsixeHne Npyu TopmoxxeHUn (E00A)
0006H: MNpeBblLLeHWe HanpsHKeHWs NPU NOCTOSIHHOW ckopocTu (E003)
0007H: MoHwmxeHHoe HanpshkeHne Ha 3MT (E001)

0008H: Meperpyska asuratens (E007)

0009H: Meperpyska N4 (E008)

000AH: MoTeps casbl Ha Bxoae (E012)

000BH: MNoTeps da3bl Ha Bbixoae (E013)

000CH: Meperpes IGBT moayns (EOOE)

000DH: Meperpyska 6ydepHoro conpotmenexus (E014) 000EH:
HewncnpaBHocTb koHTakTopa (E017)

000FH: Monb3osaTenbckuin otkas (E00D)

0010H: Owwubka ceTesoro npotokona (E018)

0011H: Owwubka nameperus Toka (E015)

0012 H: Owwnbka ngeHTudmkaummn napametpos 3/ (E016)
0013H: JocTurHyTo cymmapHoe BpeMs B cocTosiHum paboTtbl (E020)
0014H: KopoTkoe 3amblikaHue Ha 3emnto (E023)

001FH: Neperpes auratens (E036)

0020H: HekoppekTHble napameTpbl (E037)



Tabnuua 7.10 — OnvcaHue HencnpaBHOCTU CBA3M (KO HEUCTIPABHOCTW):

Appec HeucnpaBHOCTU WUHdopmauus o HeucnpasHocTu MY

8001H 0000H: HeT owwmnbku
0001H: HenpaBunbHbIi naponb
0002H: HenpaBwnbHbIN Kog KOMaHabl
0003H: HenpaBunbHas koHTponbHas cymma CRC
0004H: HepevicteBuTenbHbIN agpec
0005H: HepevctBuTEnNbHBIV NApameTp
0006H: HeBepHoOe n3MeHeHMe napameTpa
0007H: Cuctema 3abnokvpoBaHa

7.2 KoMMyHUKaLMOHHbIN npoTokon Profibus DP

KomMyHwukaumoHHbIn npoTtokon Profibus DP saBnsetcs
OOMOMHUTENBHOW  OMnuMen, KoTopad  [OCTynHa  npu
ucrnonb3oBaHun nnatel pacwvpenns LCI-DP. Bornee
nogpobHy MHCTPYKUMIO Mo ucrnonb3oBaHuio Profibus DP
MOXHO ckayaTb Ha odmumanbHoM caiTe instart-info.ru B
pasgene «[lopaoepxka n cepBuc» — «[OKymeHTaUmA»
— «[peobpasoBarenn yactotel» — «[lpeobpasoBarenu
yacToTbl cepum LCl».



https://instart-info.ru/upload/iblock/cb7/l80fsi28kb7465j0oqvoo0c5ixsj4cge/Instruktsiya_Profibus_LCI_DP.pdf

MnaBa 8. Coo6LeHunsi 0 COCTOsIHUM NpeoBpasoBaTens YacToTbl

Mocne BO3HMKHOBEHUs cobbiTusi MY peanusyeT dyHKUMIO 3aWMTbl U
oTOOpaxaeT Kkoh cobbiTUS Ha MaHenu ynpaeneHusi. [Monb3oBaTenb MOXET
onpeaenuTb TUM coBbITUS, MPOaHANM3NPOBaTb NPUYKHBI U BbIMOSHUTL NMOUCK U
yCTpaHeHne HeucnpaBHOCTEN B COOTBETCTBUM CO creylolmmn Tabnuuamu.
Ecnn HeucnpaBHOCTb He MOXeT ObiTb yCTpaHeHa cunamu nonb3oBaTens,
crniegyeT o6paTUTBLCS B TEXHUYECKYHO NOAAEPXKKY «MHCTapT».

Kop
cobbITUA
u3
XypHana
(F05.27-
29)

7

Mpy BO3HWKHOBEHMM OLWMGOK, CBA3AHHbLIX C MNPEBbLILEHNEM
Toka unu HanpshkeHus (E001-E008, EOOA, EOOE, E012, E016, E023,
E032, EO033, E036) 3anpewaerca BO30OHOBNSATL paboTy [0

YCTpaHeHnA nNpUYnHbI

BO3HUKHOBEHUA HEUcnpaBHOCTU UK He

paHee, Yyem Yyepes 10 MWHYT Nocrne BO3HMKHOBEHUA oLMnBKN.

CootseT-
CTBYHOLLMIA
Koa
cobbiTua

EO01

E002

Heucnpas-
HOCTb

MoHwxkeHHoe
HanpspkeHve
Ha 3MT

Mepenanpsike-
Hvie npn
pasroHe

Bo3MoXHble NPUYUHbI

1. OTKIIOYEHWNE NMUTAHUS
4.

2.HanpsixeHue Ha Bxofe
MY He cooTBeTCTBYET
YCTaHOBMNEHHbLIM
TpeboBaHUAM

3. HanpspkeHve Ha 3MT
HecTabunbHoe

4. HeucnpaBHocTb
BbINPSMUTENBHOMO MOCTa
5.HeucnpasHoCTb

3BEHa NOCTOSIHHOTO

TOKa BCreAcTBve
HeOfHOKpaTHON
neperpysaku no Toky
6.HeucnpasHocTb
cunoeoin nnatsel MY

7. HencnpaBHocTb
nnatbl ynpasneHus

1. BxogHoe HanpspkeHvie
CIULLIKOM BbICOKOE

2. BbICOKOMHepLMOHHas
Harpyska reHepvpyet
HanpsbkeHune Ha 3MT

Peluenusa

1. Mopatb NUTaHWe Ha
Bxog M4

2. MpoBepuTb

Ka4eCTBO HanpshkeHns
nuTaroLle ceTu Ha
cooTBeTCcTBUE TPEbyeMbIM
xapakTepucTukam MY npu
3anycke

3. O6patuTbes B cryxby
TEXHUYECKOIN NOAAEPHKM
4. Obpatutbes B cnyxoy
TEXHUYECKOIN NOAAEPHKM
5. O6patuTbes B cryx6y
TEXHUYECKOIN NOAAEPKKM
6. O6paTtuTbecs B cryx6y
TEXHUYECKOIN NOAAEPHKM
7. Obpatutbest B cnyxoy
TEXHUYECKOI NOAAEPHKM

1. MNpoBeputb

Ka4yecTBO HanpsxeHns
nuTatoLe ceTu Ha
cooTBeTCTBUE TPEbyeMbIM
xapakTepucTukam MY npu
3anycke



1

E003

E004

E005

MepeHanpsbke-
Hve npu
paboTe Ha
NOCTOSIHHON
cKopoCTh

MpesbilleHve
3HaYeHnn
TOKOBOW
XapakTtepucTu-
KV Npu pasroHe

MpeBbiweHne
3HaveHun
TOKOBOMN
XapakTepuc-
TUKW Npn
3amenneHuu
VI TOPMOSKe-
HUM

3. Bpemsi pasroHa CrvwKom
KOpOTKOE

1. BxogHoe HanpshkeHve
CIULLKOM BbICOKOE

2. BblcokouHepLUuoHHas
Harpyska reHepupyet
HanpsixeHve Ha 3MT

1. KopoTkoe 3amblkaHue
Mexay asamu unu Ha
3emnio Ha Bbixoge MY

2. He BbInonHeHa
vaeHTudmKaumusa
napameTpoB
aneKkTpoasuUratens

3. Bpems pa3roHa cnviikom
KOpoTKOE

4. YCTaHOBMEHHbIE
napamMeTpbl NOBbILLEHUS
KpYTSLLEro MOMEHTa Unn
Xapaktepuctuka U/f He
NOAXOAST ANst AaHHOTO
TMNa Harpyskn

5. Cnukom Huskoe
BXO[HOE HanpsbkeHve

6. 3anyck BpaliatoLLerocs
aneKkTpoasUraTens

7. MpeBbllLeHne
HOMUWHaNbHOW Harpy3ku npu
pasroHe

8. Crnumwkom marnbli knacc
motHocTm MY

1. KopoTkoe 3amblkaHve
mexay dasamu nnm Ha
3emMnto Ha Bbixoge M4
2. He BbinonHeHa
naeHTudmKaums
napameTpoB
anekTpoasuratens

3. Bpems 3ameanenus
CIULLKOM KOpOTKOE

2. YCTaHOBUTb TOPMO3HOW
KOMMIEKT

3. YBenuuutb Bpems
pasroHa

1. MNpoBepuTb KA4ECTBO
HanpsXeHUs nuTaioLLe
CeTu Ha COOTBETCTBIE
Tpebyembim
xapaktepuctukam N4 npun
pa6ote

2. YcTaHOBUTb TOPMO3HOM
KOMMNEKT

1. YcTpaHsiTb BHeLHWe
HEUCnpaBHOCTU

2. BeinonHuts
naeHTudmKaumo
napameTpos
anekTpoasuratens

3. YBenuuutb Bpems
pasroHa

4. OTperynupoBaTb
NOBbILUEHWE KPYTSALLEro
MOMEHTa BPYYHYIO Unn
BbIGpaTh Tpebyemyto
xapaktepucTtuky U/f

5. MpoBepuTb ka4yecTBo
HanpsbkeHuUs nuTatoLLen
CeTu Ha COOTBETCTBYE
TpebyemMbiM
xapakTtepucTtukam MY npu
3anycke

6. BbInonHuTh Nepesanyck
C KOHTPOMEM CKOPOCTN
UMK Nocrne oCTaHOBKM
anekTpoasuratens

7. BbIsiBUTb NpU4mnHy
npeBbILLEHNs
HOMUHAanNbHON Harpy3ku
8. YcraHosuTb MY
6onee BLICOKOro Knacca
MOLLHOCTH

1. YcTpaHaTb BHELUHNE
HeuncnpaBHOCTH

2. BbinonHutb
vaeHTudukauuo
napameTpos
anekTpoasuratens

3. YBenuuutb Bpems
3amennexuns

4. MNpoBepuTb Ka4ecTBO



4. CnnwKom Huskoe HanpshKeHWs nuTaroLLen
BXOAHOE HarnpshxeHue CeTn Ha CooTBETCTBUE
5. MNpeBbiLeHve Tpebyembim
HOMWHAmbHOW Harpysku xapaktepuctukam M4
npu pasroxe npu 3aMeaneHnun unm
6. OTCYTCTBYET TOPMO3HOIA TOPMOXEHUM
KOMMEKT 5. BbISiBUTb NpUYnHY
npeBblLLeHns
HOMWHambHO Harpysku
6. YcTaHOBUTbL TOPMO3HOM
KOMMMeKT
3 E006 MpesbilleHve 1. KopoTkoe 3amblkaHue 1. YcTpaHaTh BHellHne
3HaueHui Mexay daszaMu unu Ha HeucnpaBHOCTH
TOKOBOM 3emnio Ha Bbixode M4 2. BbInonHuTtb
Xapakrepuc- 2. He BbInonHeHa naeHTUdmKaLmio
TUKW Ha vaeHTudrKauma napameTpos
MOCTOSIHHOMN napameTpoB anekTpoasuratens
CKOpPOCTH aneKTpoaBuratens 3. MNposeputb
3. CnuLKom Huskoe Ka4ecTBO HanpshXeHus
BXOOHOE nuTatoLwen ceTu Ha
4. MNpeBbiweHne cooTtBeTCTBNE Tpebyembim
HOMUWHanNbHOW Harpy3Kku xapaktepuctukam M4 npun
npu pasroHe 3anycke
5. CnuLKoM mManblii kKnacc 4. BbISIBUTb NPUHUHY
moLHocTm MY npeBbILLEHUS
HOMWHanbHOW Harpy3ku
5. YcraHosuTb M4
6ornee BbICOKOro knacca
MOLLHOCTH
8 E007 Meperpy3ka 1. Henopaxoasiuwii 1. KoppekTHasi ycTaHoBKa
anekTpoasura- napameTp 3awmTbl F05.10 napameTpoB
Tens 2. MNpeBbllleHve 2. BbISIBUTb NpUYmnHy
HOMMWHaNbHOW Harpy3kv Npu | NpeBbILUEHNs!
pasroHe unu 6rokuposka HOMUWHamNbHOW Harpy3Kku
potopa nnm 6roKMpoBKK poTopa
3. Cnuwkom mManbilii knacc 3. YcraHosuTb MY
MotLyHocTtu MY 6ornee BbICOKOrO knacca
MOLLIHOCTH
9 E008 Meperpyska MY | 1. MpeBbiweHve 1. BbISiBUTbL NpUYnHY
HOMWHanNbHOW HAarpy3Kkv Npu | NpesblLUEeHNs
pasroHe unu 6rokupoBka HOMWHambHOW Harpy3ku
poTopa uny 6roKUPoBKK
2. Cnuwkom mManbilii knacc poTopa, npoBepka
molLHocTm MY anekTpoasuraTens u
cunoBbIX kabeneit
2. YcraHoButb M4
Bonee BbICOKOrO Knacca
MOLLIHOCTH
5 EO0A MepeHanpsbke- | 1. BxogHoe HanpsbkeHue 1. MpoBepuTb kKa4eCTBO
Hvie npu CNULLKOM BbICOKOE HanpskeHns
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npn 3ameaneHu unu nuTatoLle cetu
3amenneHun TOPMOXEHUN Ha cooTBeTCTBME
nnm 2. BblcokouHepLUMOHHast Tpebyembim
TOPMOXEHNN Harpyska reHepupyet Xapaktepuctukam MY
HanpsbkeHue Ha 3MT npu 3ameanexHun unu
3. CnunwKom KopoTkoe TOPMOXEHUN
BPEeMsi 3amMeSIeHNst Unn 2. YcTaHoBUTb
TOPMOXeHUA TOPMO3HOW KOMMNEKT
3. YBenuibTe Bpems
3ameaneHvs unm
TOPMOXEHUS
12 EOOE Meperpes 1. Cnunwkom Bbicokast 1. CHu3uTL
CMNoBoro Temnepartypa Temnepatypy
moayns oKpy>xatoLLen cpeabl OoKpy>KatoLLel cpeapl
2. 3abrnokmpoBaH 2. OuncTutb
BO3YLUHbIA PUNLTP BO3AYLLHLIN PUNLTP
3. HeucnpaseH 3. 3amennTb
BEHTUNATOP HewvcnpaBHbIv
4. HeucnpaseH aatyvk BEHTUNATOP
4. 3aMeHUTb AaT4uK
15 EO0O0 D Monb3oBa- CwrHan BHeLHewn C6poc nocne
TenbCKUi HeWcnpaBHOCTU MoAynst BbISIBNIEHUS NMPUYUHBI
oTKa3 5. HevcnpaBeH curnosoi cpabatbiBaHus
mopynbe MY BHELLHero curHana
HeuncnpaBHOCTH 5.
3ameHuTb Moaynb MY
20 EOOF Ownbka MospexaeH yun EEPROM | O6paTutbes B
uYTEHUs 1 cnyx6y TexHU4ecko
3anucu B NoAAEepPXKU
EEPROM
10 E012 MoTeps dasbl 1. AcummeTpus 1. YCTpaHuTh BHeLLHue
nUTaHus Ha TpéxdasHoro NUTaHus Ha HEUCnpaBHOCTU
Bxoge MY Bxoae 2. Obpatutbes B
2. HeucnpasHa nnata cnyx6y TexHU4ecko
ynpasneHnus N4 noaaepX k1
3. HeucnpasHa nnata 3. OBpatutbes B
3aWmThbl cnyx6y TexHU4ecko
4. HencnpaBHa cunosast NoAAEPXKN
nnata 4. O6paTuTbCs B
cnyx6y TexHu4eckomn
NoAAEPXKN
11 E013 MoTeps chasbl 1. O6pebiB kabens, 1. YcTpaHuTh BHeLLHue
Ha Bbixoge coeguHsaowero MY n HeucrnpaBHOCTU
anekTpoasuratess 2. MNposeputb
2. AcummeTpusi McnpaBHOCTb 0GMOTOK
notpebnenuns Toka anekTpoasuratens
anekTpoasuratenem 3. ObpaTtutbes B
3. HeucnpasHa cunosast cnyx6y TeXHU4eckom
nnara N4y noaaepx k1
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4. HevncnpaBeH CMNoBOWA 4. O6bpaTuTbCs B Cryx0y
Mozaynb TEXHUYEeCKO NoAAepPKKM
17 E015 Owwbka name- 1. HeucnpaseH aatumk 1. O6patuTbCs B Cnyx6y
peHus Toka Xonna TEXHUYECKOW NoAAEPXKKN
2. HeucnpasHa cunosas 2. O6paTtutbes B cnyxoy
nnarta Ny TEXHWYECKOW NOAAEPXKKN
18 EO16 Owwubka noeH- 1. MapameTpsbl 1. YcraHoBUTL
TUdmkaumm aneKkTpoaBUraTens He napameTpbl
napameTpoB YCTaHOBMEHbI COrMacHoO anekTpoasuratens
ANeKTpo- nacnopTHom Tabnunuke B COOTBETCTBUM C
asuratens anekTpoaBuratens nacnopTHoii Tabnmykoi
2. HeucnpaBHoCTb anekTpoaBuratens
kaGenbHON NNHWUK UnNn 2. MpoBepwuThb kabernb un
anekTpoasuratens aneKTpoasuratesns
14 E017 HewucnpasHocTb 1. Cunosas nnata MY unn | 1. O6paTutbes B Cnyx6y
KOHTaKTOpa, 610K NMMTAHWS HeWUCnpaBHbl | TEXHWYECKON NOAAEePXKKN
LLYHTUPYIOLLIEro 2. HeucnpaBeH KoHTaKTop 2. O6paTtutbes B Cryx6y
TOKOOrpaHu4mBa- TEXHU4ECKON NoAAEPKKM
0LLWiA peancTop
16 E018 Owwbka 1. HevcnpaBeH kabernb 1. MpoBepuTb kabenu
ceTeBoro CBA3N. CBSI3U
npoTokona 2. HenpaswunbHo 2. MpaBunbHO
yCTaHOBMEH NapameTp YCTaHOBUTL NapameTp
F00.02 F00.02
3. HenpasurnsHo 3. MpasunbHoO
YCTaHOBIEHbI NapaMeTpsbl YCTaHOBUTb MapameTpbl
cBsiau B rpynne F13 CBSA3N
19 E020 Hocturhyto CymmapHoe Bpems BbinonHuTb cbpoc Ao
CcyMMapHoe paboTbl AOCTUrNO 3aBOACKMX HACTPOEK Ans
Bpems B YCTaHOBMNEHHOrO 3HaYeHUs | CyMMapHOro BpeMeHu
COCTOSIHUM pabotbl
paboTbl
21 E023 Kopotkoe KopoTkoe 3ambikaHune MpoBepuTb Kabenb 1
3aMblkaHue Ha anekTpoaBuratens Ha aneKkTpoasuraTess
3emnio 3emnio
23 E026 Owwnbkacessnc | 1. HenpasunbHo nogobpaH | 1. BeiGpath TMN aHKOAEpa
3HKOAEPOM TIN 3HKOAEpa B 3aBUCUMOCTM OT
2. HenpasunbHoe baKkTuyeckon cutyaummn
NOAKIIOYEHVe NPOBOAA 2. YCTpaHuTb BHeLUHWe
3HKoAepa HencnpaBHOCTU
3. SHKoaep noBpexaeH 3. 3ameHnTb
4. HeucnpaeHa nnata noBpexAeHHbIN 3HKoaep
pacwmpenus PG 4. 3aMeHUTb
HeucnpasHyto nnaty PG
25 E029 Hocturnyto CymmapHoe Bpemsi B BeinonHnTb cbpoc Ao
cymMmapHoe COCTOSIHUM paboTbl U 3aBO/CKMX HAaCTPOEK Afs
Bpems B ocTaHoBa focTuraeT CYMMapHOro BpeMeHun
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COCTOSIHUM YCTaHOBMEHHOrO 3HaYeHUs | B COCTOSIHUM paboTbl 1
paboTbl n ocTaHoBa
ocTaHoBa
22 EO2E O6pbiB fatunka | CurHan gatyuka obpatHon | MpoBepwTb curHan
obpaTtHoii ceasu MQ-perynatopa obpaTHoii cBsi3n
ceasu M- Huxe 3HaveHus F10.26 MWAO-perynaTopa unu
ynpaBneHus YCTaHOBWTb NPaBUbHOE
3HaveHue F10.26
26 E030 XornocTow xof Pabounii Tok MY Hike [MpoBepuTb cocTosiHNE
3HayeHus F05.13 HarpysKku v KOPPEKTHOCTb
3HaYeHUIn napameTpoB
F05.13 n F05.14
27 E032 Owwnbka 1. Cnvwkom Gonbluas 1. YMeHblUeHne Harpysku
orpaHuyeHus Harpyska unu 6rokuposka 1 npoBepka AsuraTens u
ToKa Mexay poTopa Asuratens MeXaHW4eCKOro COCTOSIHUS
UMMynbcamu 2. Cnuwkom maneii knacc | 2. Beibop M4 6onee
moLHocTm MY BbICOKOrO Knacca
MOLLHOCTV
24 E033 HewvcnpaBHoctb | 1. [MepeHanpsixkeHve 1. BbISIBUTb NPUYUHY
mn Meperpyska no Toky nepeHanpskeHus
2. BbIiBUTb NpyunHy
neperpyaku no Toky
28 E034 Crnuukom 1. HenpasunbHo 1. MNpaBunbHO yCTaHOBUTL
Gonbluoe YCTaHOBMEHbI NapaMeTpbl napamMeTpbl 3HKOAepa
OTKIIOHEeHVe HKOoAEepa 2. BbInonxutb
CKOpOCTHU 2. He BbInonHeHa naeHTUdmKaLmo
naeHTUdMKaLms napameTpoB
napameTpoB anekTpoasuratens
anekTpoasuratens 3. MpaBunbHO YCTaHOBUTL
3. HenpasunsHo napameTpsl F05.17
yCTaHOBMEHbI NapameTpbl F05.60 B 3aBMCMMOCTU OT
F05.17 n F05.60 aKTUyeckomn cutyauumn
30 E035 MpeBbieHne 1. HenpaBurnbHo 1. MNpaBunbHO ycTaHOBUTL
CKOpOCTU YCTaHOBMEHbLI NapaMeTpbl napameTpbl 3HKOAepa
ANeKTpo- 3HKoAepa. 2. BbInonHutb
pBurartens 2. He BbInonHeHa vaeHTUdmKaLm
naeHTUdMKaLms napameTpos
napameTpoB anekTpoasuratens
anekTpoasuratens 3. MpaBunbHO YCTaHOBUTL
3. HenpasunbHo napameTpbl F05.17 n
YCTaHOBMEHbI NapaMeTphbl F05.60 B 3aBucuMmocCTyu OT
F05.17 n F05.60 aKTUyeckoln cutyauumn
31 E036 Meperpes 1. HeucnpaBHoCTb 1. MpoBepuTb kabenu
3neKTpo- [AaTyvika Temneparypbl W AaTuuK TemnepaTypbl
nsuratens anekTpoasurartens anekTpoasuratens

2. Cnnwkom Bbicokast

2. MoHU3UTb HecyLLyo
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Temnepartypa YacToTy UnNu NPUHSTL
anekTpoasurartens Apyrve mepbl
Mo OXNaxaeHWo
anekTpoasuratens
32 E037 HekoppekTHble BBeneHHble MpoBepuTb, NpaBubLHO
napameTpbl 3NeKTPo- napameTpbl 1N yCTaHOBMNEHb!
pnsuratensi anekTpoaBuratens napameTpbl
He COOTBETCTBYIOT anekTpoasuratens
aKTuyeckum
[[aHHbIM
29 E038 MonkiTka nepe- M3meHeHne Knemmbl MepekniounTbCs nocne

KMoYeHUs Mexay
ABymMsA Habopamu
napameTpoB
anekTpoasuratenen Bo
Bpemsi paboTbl

BbIGopa Mexay
AByMs Habopamu
anekTpoaBurartenen
BO Bpems paboTbl MY

ocraHosa M4
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MaBa 9. JlononHUTenbHbIE oNUUn

9.1 MnaTbl pacwmpeHns

B npeobpasoBatene yactoTbl cepun LCl MOXHO peanvaoBaTb BEKTOPHOE
yrpaBfeHne C 3aMKHYTbIM KOHTYPOM ABWraTensiMy ¢ pasnuyHON Harpyskow,
npy NOMOLUM [AaTYMKOB MOMOXEHWUS PasnUyHbIX TUNOB. B paHHoW cepuu
ocyLlecTBIeHa noaaepxka MHKPEMEHTarbHbIX 3HKOAEPOB.

Ons nopkmodeHust anddepeHUmMansHoOro sHkogepa npuMeHuMa nnarta
pacLimpeHus (Tonbko Ans TunopasmMepa 2 U Bbille).

HanmeHoBaHue Onucanue

LCI-PG1 MnaTta paclumpeHns A4nsa MHKpeMeHTanbLHoro aHkoaepa
¢ andpepeHumanbHbIMU BbIXOAAMW.
MopaepxvBaeT guddepeHLmanbHbIi BxogHow curHan A, B, Z, A,
B, Z. MakcumanbHas yactoTta: 100 kl'y
HanpsixeHve nutanus: 5/12 B (B 3aBMCMMOCTM OT NOMOXEHUS
nxemnepa J1) MopgaepxveaeTtca B Mogensax Tunopasmepa 2
1 BbILLE.

LCI-HDI MnaTa paclumMpeHnst UMNynbCHbIX BXOAOB.
MnaTa paclwmpeHns ANs 3agaHns onopHON YacToThbl
npeo6pasoBatens UMNynbCHbIM curHanom go 100 ky
MoppepxunBaeTcst BO BceM MoaenbHOM pspy cepun LCI (kpome
Bepcum nnat* 0123, Bepcus 0123 nogaepxmnBaeTcs B MOAENAX
TUnopaxamepa 2 v BbilLe).

LCI-HDO MnaTta paclumpeHns UMNynbCHbIX BbIXOAOB.
MnaTa pacwmpeHns ans BoiBoaa Tpebyemblix nokasartenemn
npeo6pasoBatenst UMNynbCHbIM curHanom go 100 My
MoppepxunBaeTcst BO BceM MoaenbHOM pspy cepun LCI (kpome
Bepcum nnat* 0123, Bepcus 0123 nogaepxmnBaeTcs B MOAENAX
TUnopaxamepa 2 v BbilLe).

LCI-DP MnaTta paclumpeHns Ansa NoaaepXXKM KOMMYHUKaLMOHHOTO
npotokona Profibus DP.
MopaepxvBaeTcs B Moaensix Tunopasmepa 2 v Boiwe. Ansa MY
cTteneHun 3awuTbl IP54 nogaepxumBaeTcs B MOAENAX C MOLLHOCTbIO
ot 5,5 kBT.

*Bepcuein ABNsSieTCa coveTaHne nocneqHux 4-x umdp Ha LWTpuX-koae usaenus

9.2 MNokKpbITHE STAaKOM U KOMNayHAOM

Ba3zoBoe nokpbITe neyaTHbix nnat — knacc C2C: npumeHsieTcs B MecTax
C HOpMaribHbIM YPOBHEM 3arpsi3HSOLLNX BELLECTB.

Mpn pabote obopynoBaHUS B 3KCTPEMarnbHbIX (arpecCuBHbBIX) paboumnx
cpepax TpebyeTcs OOMoNnHUTENbHas 3awmta — creumanbHoe MoKpbITUe
neyaTHbIX NnaT fakoM Unmn KoMnayHaoM.

[aHHast onuus siBnsieTca Haubornee onTuManbHoW Ans obecneveHus
HaQeXHOCTU paboThbl YaCTOTHLIX NpeobpasoBaTeneit U YyCTPOWCTB NIaBHOTO
rnycka B XXECTKUX YCIOBUSIX U NPU BO3AEWUCTBUN APYrMX arpeccuBHbIX hakTopoB
(Bnara, Nbinb 1 T.M.).



KomnayHp,

Mpwn pabote obopynoBaHus
B 9KCTpeMarnbHbIX (arpeccuBHbIX) pabouymx
cpefax TpebyeTcst 4ONONMHUTENbHAS 3aLuuTa:
crneunanbHoe MOKPbITUE MeyaTHbIX nnat
KomMnayHaom. [aHHasi onuusi  siBRsieTcs
Hambonee onTumanbHoW AnsA obecneveHus
HaOEeXHOCTU paboThbl YaCTOTHbIX
npeobpasoBaTenei Unu yCcTPoWCTB NnaBHOro
nycka B XXECTKUX YCMOBUSIX U NMPU BO3AENCTBUN
OpYrMx arpeccuBHbIX ¢hakTopoB (Brara, nbifb
nT.M).

MpenmywecTea:

MoBbllWeHHaa MexaHnyeckas yCTOMYMBOCTb: adEKTUBHO 3aluuLiaeT oT
BMOpaLWuin, BO3HMKAIOLLMX B NpoLecce paboThbl.

Bbicokasi Tennmootgaya: YCTPOWCTBO He HarpeBaeTcs B npouecce
akcnnyataumu. MNpoaneHne cpoka cryxobl 06opyfoBaHus.

Nak

MokpbiTve  nakom  TpebyeTca  ans
npeaoTBpaLLeHUs NMOBPEXAEHUN n
nedopmauuii nnat npu paboTe B 3anbINEHHbIX
pabounx cpepax. BHe 3aBucumocTn oOT
TSKECTU Harpysok, OOMNONHUTENbHOE
3aLUMTHOE MOKPbITUE MO3BOMSET He TOMbKO
MOBBLICUTL MPOYHOCTb PAAMOINIEMEHTOB, HO
N NpoanuTb CPOK CnyxGbl 0GopyaoBaHUs
B uernoMm. Jlak HagexHo  3awmwaet
npeobpasoBaTtenb 4acToTbl UMKN YCTPOWCTBO
NnaBHOro nycka oT Nbinn, YTo obecneunsaeTt
becnepeboiHyto paboTy nponsBoACTBa.

Mpenmywecrsa:

YCTONYMBOCTb K MbINN.

Bbicokasi MexaHn4eckasi MPOYHOCTb PaMO3NIEMEHTOB Ha NeYaTHbIX nraTax.
Mpoanexue cpoka cnyx6bl 06opyaoBaHus.

9.3 MoxxapHbIi pexxum

Mogenu LCI, LCI(S), ocHaLLeHHble dpyHKUMe «oxapHbI pexumy, nMeoT
OKOH4aHue «-FM» cornacHo cucteme 0603HaYeHU, ykasaHHON 8 1. 2.2, a UX
MOZEnbHbIN  psg M MaccorabapuTHble  XapakKTepUCTUKU — aHanorv4Hbl
xapaktepuctukam mogenei LCl, He OCHaLLeHHbIX MOXapHbIM PEXUMOM.
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[JaHHas dhyHKUMA MOXET COBMECTHO MCMOSb30BaTLCA B NOXaPHbIX LUKadax Ans
noaaepXaHus nognopa Bo3ayxa, ObIMOyOaneHWUsl, YNpaBneHnst BbITSHKHbIMM
BEHTUNATOPaMK, YMpaBfieHUs MPOTUBOMOXKapHbLIMKM Hacocamu. B MomeHT
aKTMBaLMM NOXapHOro pexumMa npeobpasoBaTenb YacToTbl MPOAOIHKAET CBO
paboTy, HECMOTPSI Ha BO3MOXXHOCTb MOBPEXAEHVIS.

MoxapHbI pexm Npegnonaraet paGoTy npeobpasoBaTens YacToThl AaXe
B Clyyae BO3HUKHOBEHWS OLLUNGOK.

Bentunarop
JWBIMOYIaTICHHS

Benrunsrop
niofnopa

e S——

Krnanansr
JbIMOY/IQJICHHS

&M

®DYHKLUA KKOHTPOISb BbIXOAHOW NUHUMW»

B npeobpa3oBaTensix 4acToTbl C MOXapHbIM PEXMMOM TakKkKe MOXHO
peanu3oBatb (QYHKUMIO «KOHTPONb BLIXOAHOW JUHUMY. C 3adaHHbIM
nHTepBanom spemeHu MY BygeT npoBepsATb LENoCTHOCTL kabens mexay M4
1 anekTpoasuratenem. B cnyyae obpbiBa nuHuu Ha gucnnee MY BbicBeTUTCS
COOTBETCTBYIOLLAsA OLINOKa.

MoppobHee o0 HacTpovikax pexuma — cM. masy 10.1 MNoxapHbIN pexum 1
DYHKLNSA KKOHTPOSb BbIXOAHOW NINHUK.

9.4 1P54/IP55

MpeobpasoBaTtenb YacTOTbl CO CTEMEHbI 3aLUUThI
IP54/IP55 — Kopnyc € Takon CTeneHblo 3aluTbl criegyeT
BbIOMpaTh A4S y4aCTKOB C MOBLILIEHHOW BNAXHOCTbIO,
rae MoXeT 06pa3oBbIBATLCS Mbiflb M €CTb BO3MOXHOCTb
nonapaxusi 6pbi3r Ha MY. Ecnu MY B kopnyce IP54/
IP55 6yget nonyyatb HebomnbLIOe KONMMYECTBO MNbinK,
BMaru, 3To He okaxeT HebnaronpusiTHOro BO34eNCTBUS
Ha paboty. Mopgenu, umetlowme CTeneHb 3alUMTh
IP54/IP55, obnagaloT TakMMU Xe TeXHUYEeCKUMU
xapaktepuctukamu, 4to n mogenu LCI, ykasaHHble
8 enase 2, HO UMEKT WHble MaccorabapuTHble
XapaKTepUCTMKK, ykasaHHble B 1. 2.6.1




9.5 PaboTta c CUHXPOHHbLIM ABuUratTenem ¢ NOCTOAHHbIMU
MarHmtamm

MpeobpasoBatenn yactotel cepun LCI Tawke wmoryt pabotate C
CUHXPOHHBLIMU ABUraTensaMm ¢ NocTosiHHbIMU MarHutamm (CAMNM), Heobxoammo
3HaTb, YTO 3Ta ONUMSA MCKIYaeT OAHOBPEMEHHYIO PaboTy C aCMHXPOHHBLIMU
aneKTpogsuUraTensmMu.

Mogenu LCI-SM umetoT Te xe MaccorabapuTHble XapakTepucTUKU W
HOMUWHarnbHbIE NapameTpbl, 4TO U cTaHAapTHas cepus LCI. OTnnumne coctonT B
MEHI0 PYHKLMOHAanNbHbLIX NapaMeTpoB, MOMHbIN CMUCOK KOTOPbLIX NpeAcTaBneH
B Tabnuue 9.5.1

9.5.1 NapameTpbl MeHto nporpammupoBaHusa CAMNM

Ha3HauyeHue cTon6uoB Tabnuupbl yHKLMOHANbHbBIX NapameTpoB:

1-11 cton6eu, « PyHKUMOHAnNbHbI KOA», COAEPXUT HOMEpP NapameTpa;

2-11 cTon6eu, «HasBaHne dyHKUMMY;

3-1 cTtonbel, «[Mana3oH HACTPOVKn», 0603Ha4YaeT AONYCTUMbIN AMana3oH
3HaYeHWn NapameTpa;

4- cTonbeu, «3aBOACKOE 3Ha4YeHWe» — WUCXOOHOEe YCTaHOBIEHHOE
3HaYeHue;

5-m cTonbeu, «M3meHeHne», 0BO3HA4aeT YCNOBUS W3MEHEHUs Uin
OTCYTCTBUE BO3MOXHOCTU U3MEHEHWUSI JAHHOTO NapameTpa.

Hwxe noapobHo onncaHbl ycnoBHble 0603Ha4eHNs:

«o»: [laHHbIN napameTp MOXeT ObiTb U3MeHeH, koraa N4 HaxoauTcs kak B
pexume OCTaHOBa, Tak U B pexume paboTbi;

«m»: [laHHbIA napameTp MOXeT ObiTb U3MEHEH TONbKO Toraa, korga MYy

HaXO4MTCH B PEXUME OCTaHOB3;

«eox»: [laHHbIA NapameTp SBMSETCS NapamMeTpoOM MOHUTOPWHra (MCNob3yeTcs
[Onsi I(POCMOTPa U HE MOXET ObITb U3MEHEH)

«#»: [aHHbIn napameTp MOXeT OblTb M3MEHEH TOMbKO chneuvanucTamu
CEpPBUCHOW Cry>0bl

Tabnuua 9.5.1 — MonHbI cnMcok napameTpoB NpeobpasoBaTens 4acToThl
cepun LCI-SM

DyHKUMO-

HanbHbIA Hassanve [nanasoH HacTpPoikM 3ason. Name-
Kon hyHKUMM 3Hau. HeHune
F'pynna PO: OcHOBHbIe napameTpbl
P0-00 Twvn Harpysku 1: Tun G (Tsxenblit pexum) 3asueut .
2: Tun P (06LwenpoMbILLnEeHHbI) OT Moaenu
P0-01 Pexum 0: SVC (BEKTOpHBIA 0 ]
ynpaeneHus 6e30aT4MKOBBIA)

1: VC (BeKTOpHbI
¢ ob6paTHoV CBSI3bIO)
2: ckansipHbin (U/f)



P0-02 McToYHmK kKomaHa 0: MaHenb ynpaeneHus 0 a]
nycka / octaHoBa 1: TepmuHan (knemmbl ynpaBneHus)
2: Mpotokon csssn Modbus RTU/
Profibus DP
P0-03 McToyHnk 3apganHus 0: KHonku nanenu ynpasneHus (6e3 0 [ ]
yacToTbl A COXpaHEHWs 3HaYeHNst ONOPHOMN
4acTOTbl MPU OTKMNOYEHWUN NUTAHNS)
1: KHonkun naHenwu ynpaeneHus (c
COXpaHeHVieM 3Ha4YeHNsi ONOPHON
4acTOThbl MPU OTKIMOYEHWUWN NUTAHNS)
2: AHanoroBbii Bxog Al1
3: AHanorosbivi Bxog Al2
4: AHanoroBbii Bxog Al3
6: MHOrocTyneH4aThiin pexmm
7: Npocton MINK
8: NN-ynpasnexve
9: MpoTokon cBasn Modbus RTU/
Profibus DP
P0-04 BcrnomorarenbHbii AnanoruyHo P0-03 0 [ ]
VCTOYHUK  3aaHus
yacTtoTel B
P0-05 BepxHuit npegen 0: MakcvumanbHas yactota (P0-10) 0 o
WUCTOYHMKA 3agaHus 1: TekyLlast YacToTa UCTOYHMKA A
yactoTbl B npu
KOMOUMHaLun
VCTOYHWKOB
P0-06 [wnanazoH 0 % ~ 150 % 100 % o
perynmpoBku
WCTOYHWKA 3apaHust
yacTtoTbl B npu
KoMGUHaL K
VCTOYHWKOB
P0-07 Buibop Tvna Paspsn eguHuu; 00 o
B3aUMOAENCTBUA 0: PaboTaeT TOMbKO UCTOYHUK A
VCTOYHKOB YacTOThl (ncTouHnk B 3abnokuposaH)
AnB 1: Kom6uHaumsa nctodHvnkos A n B
(onpenenseTcs paspsaoM AeCATKOB)
2: PaspelueHo nepeknioyeHne Mexay
ncToyHukammn A n B
3: PaspelueHo nepeknoyeHne Mexay
WCTOYHMKOM A 1 KOMGUHaLMen
ncToyHukoB A n B
4: PaspeLueHo nepeknioYveHne mexay
WUCTOYHMKOB B 1 KOMBUHauuein
ncTo4HukoB A n B
Pa3spsag necsatkos:
0:A+B
1:A-B
2: Makcumym n3 A vnu B
3: MuHumym us A nnu B
P0-08 OnopHas yacToTa 0.00 Ny ~ PO-10 50.00 Ny [u}
(Npu UcToYHMKE
Y4acToThbl — KHOMKM
naHenu ynpaenexus)
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P0-09 Bbi6op HanpaeneHus 0: Mpsmoe 0
BpalLeHna 1: O6patHoe
anekTpoaBuratens
P0O-10 MakcumaneHas Yactota 5.00 Ny ~ 500.00 'y 50.00 'y
PO-11 WcTouHuK 3apanns 0: PUKCMPOBAHHOE 3HaYeHVe B 0
BepXHel npeaensHowm napametpe P0-12
Y4acToTbl 1: AHanorosbin Bxog All
2: AHarnorosbivi Bxog Al2
3: AHariorosbIvi Bxog Al3
5: MNpoTtokon cBa3n Modbus
RTU/Profibus DP
P0-12 BepxHsist npepernbHas P0-14 ~ P0O-10 50.00 'y
yacrota
PO0-13 CMelLEeHNe BEPXHErO 0.00 Ny ~ PO-10 0.00 'y
npegena npu 3agaHuu
aHarnoroBoro UCTO4HUKa
BEpXHero npeaena
4acToThI
PO-14 HwkHsAa npeaenbHas 0.00 'y ~ P0-12 0.00 'y
vacTtota
PO0-15 Hecyuwas yactota 2 klMy ~ 8.0 kMy 3aBucut
(Lm) ot
moaenu
P0-16 MopacTpoiika Hecywien 0: BbiknioyeHa 0
4acToThbl B 3aBUCUMOCTH 1: BkntoyeHa
OT TemnepaTypbl
paguatopa
P0O-17 Bpewmsi pasroHa 1 0.0c~6500.0c 3aBucut
ot
mozenu
P0-18 Bpemsi 3amegnenus 1 0.0c~6500.0c 3aBvcut
or
moaenu
P0O-19 TouHOCTb 3agaHus 0: 1 cex 1
BPEMEHM pasroHa n 1:0.1 cex
3amenneHus 2:0.01 cek
P0-21 CwmeLleHue 4acToTbl 0.00 'y ~ PO-10 0.00 'y
BCMoOMoraTensLHoro
WCTOYHMKA YacTOTbl ANA
pabotbi no AuB
P0-23 CoxpaHeHue ornopHo 0: He coxpaHsietcst 0

4YacToTbl NpW 3agaHnn
4acTOTbl C KHOMOK
naHenun ynpasneHusa
nocne octaHosa n
OTKMOYEHNA NUTaHUA

1: CoxpaHsieTcs
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P0-24 | BbiGop HaGopa 0: Habop napametpos Asuratens 1 0 [
napameTpoB ABuratens 1: Habop napameTpoB auratens 2
P0-25 | BasoBas yacToTta 0: P0-10 0 ]
BPEMEeHU pa3roHa 1 1: OnopHas YactoTa
3ameqnnexvs 2:100My
P0-26 | BasosasuvactoTa npu 0: Pabouast yactota 0 ]
3afaHnn 4acToTbl C 1: OnopHas YacTtota
KHOMOK NaHenu Bo
BpemMs paboTbl
P0-27 MpuBA3Ka NCTOYHMKA EAnHuUbI: NnpuBA3Ka kKOMaHa 0000 o
KOMaH/, Nyck/OCTaHoB K nycka/octaHoBa ¢ naHenu
MCTOYHUKY 4acTOTbI npaBneHns K UICTOYHUKY 4acToTbl
ﬁec;m(u: npvBsi3ka komaHz nycka/
OCTaHOBA C KIIeMM K UCTOYHUKY
4acToThbl
CoTHU: NpuBsA3Ka kKoMaHz nycka/
ocTaHoBa ¢ npotokona Modbus
RTU K MCTOYHUKY YacTOTbI;
Thlcaun-peseps.
0: HeT npussskn
1: KHOMKM naHenu ynpasneHns
2: AnarnoroBbii Bxog All
3: Axariorosbin Bxog Al2
4: Arariorosbii Bxog Al3
6: MHOrocTyneH4aThin pexmm
7: Npocton MK
8: NN-ynpasnexve
9: MpoTokon cBasn Modbus RTU/
Profibus DP
P0-28 | Bbibop Tuna 0: Modbus RTU 0 [
KOMMYHUKaLMOHHOrO 1: Profibus DP
npoTokona
F'pynna P1: MapameTpbl anekTpoasuratens 1
P1-00 Twn anekTpoasuratens 2: CUHXPOHHBIV 3nekTpoasuraTent ¢ 2 [ ]
MOCTOSIHHBIMW MarHuTamu
P1-01 | HomuHanbHas 0.1 kBT ~ 1000.0 kBT Basucur []
MOLLIHOCTb or
anekTpoasuratens mMofenu
P1-02 | HomuHanbHoe 1B~2000B Basucut [
HanpsxeHue or
anekTpoasuratens mMofenu
P1-03 HoMuHanbHbIV Tok 0.01 A~ 655.35 A (mogenu go Basucut [ ]
anekTpoaBuratens 55 kBT) or
0.1 A~ 6553.5 A (mogenu ot 75 kBT) | mozenu
P1-04 | HomuHanbHas Yactota 0.01 Ny ~ PO-10 B3asucut [
anekTpoasuratens or
mMofenu
P1-05 | HomuHanbHas 1 06/MuH ~ 65535 06/MUH Basucut []
CKOPOCTb BpaLLeHNs or
anekTpoasuratens mMofenu
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P1-16 | ConpotuneHue obmotok | 0.001 Om ~ 65.535 Om Basucut [
cratopa COMNM (mogenwu fo 55 kBT) OT Mogenu
0.0001 Om ~ 6.5535 Om
(mogenwu ot 75 kBT)
P1-17 | WHaoykTUBHOCTL 0.01 MIH ~ 655.35 MIH B3asucut [
CUHXPOHHOTO ABuratens (mopenwu go 55 kBT) OT Moaenu
no ocn D 0.001 MI'H ~ 65.535 MIH
(mogenwu ot 75 kBT)
P1-18 | WHaykTuBHOCTL 0.01 MIH ~ 655.35 MIH B3asucut [
CUHXPOHHOrO ABuratens (mopenwu go 55 kBT) OT Mogenu
mo ocu Q 0.001 MIH ~ 65.535 MH
(mogenwu ot 75 kBT)
P1-20 MpoTneo-34C CAMM 0.1B~6553.5B 3aBuvcut [
oT Mmogenu
P1-27 | Yucno nmnynscos 1~ 65535 1024 [ ]
3HKoAepa Ha o6opoT
P1-28 | TunasHkogepa 0: IHKpeMeHTanbHbI 3HKoAEp 0 [ ]
ABZ
1: HKpeMeHTanbHbIN 3HKoAEP
uvw
2: Pe3onbBep
P1-30 [MNocnepoBaTenbHOCTb 0: Mpsimasi n
a3 AB aHkoaepa ABZ 1: ObpatHas
P1-31 | Yron ycTaBku 3HKoAepa 0.0°~359.9° 0.0° ]
P1-32 MocnenoBaTensHOCTb 0: Mpsimasi 0 =
a3 UVW aHkoaepa 1: O6parHas
uvww
P1-33 | YroncmelleHus 0.0°~359.9° 0.0° =
Aatymnka UVW
P1-34 | Yucno nap nonocos 1~ 65535 1 []
pesonbeepa
P1-36 BgeMﬂ oBHapyxeHus 0.0 c: HeT genctaunsa 0.00c [
0o0pbiBa 06paTHOW CBA3MN 0.1c~100¢c
o CKOpOCTU
P1-37 MpeHTndumkaumus 00: Het 00 [
napameTpoB 11: CraTuyeckas naeHTudmkaums
anekTpoasurartens 12: MNonHas guHamuyeckas
naeHTudmKaums
F'pynna P2: MapameTpbl ANA HaCTPOWKW BEKTOPHOro cnoco6a ynpaeneHus (SVC, VC)
P2-00 | KoadcpuumeHt 1~ 100 20 o
NPOMNOPLIMOHANBLHOCTH
KOHTYpa ckopocTu 1
P2-01 | Bpems uHTerpvpoBaHus 0.01c¢~10.00c 0.50¢ o
KOHTypa ckopocTh 1
P2-02 YacToTa nepeknoyeHmst 0.00 Ny ~ P2-05 5.00 'y o
1
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P2-03 | KoadbcuumeHt 1~ 100 20 o
NpOonopLMOHansLHOCTH
KOHTYpa CKOpOCTH 2
P2-04 | Bpemsi MHTErpypoBaHus 0.01¢~10.00c 1.00c o
KOHTYpa CKOpOCTH 2
P2-05 YacroTa nepeknioveHus 2 P2-02 ~ P0-10 (MakcumarbHast 10.00 'y u}
yacTota)
P2-09 McTouHvK 3apanus 0: Lndpposoit curHan B 0 o
MaKCUMarbHOro MOMeHTa napametpe P2-10
ANA pexumMa ynpasneHus 1: AnHanorosbii Bxog All
no ckopocTun 2: AHanoroBbii Bxog Al2
3: AHanoroBbii Bxog Al3
5: CeTeBOW NPOTOKON
6: MuHumanbHoe 3HayeHue wu3
Bxogos Al1 n Al2
7: MakcumarnbHoe 3HayeHue u3
Bxogos Al1 n Al2
P2-10 | OrpaHu4eHne MOMeHTa 0.0 % ~ 200.0 % 150.0 % o
AN pexumMa ynpasneHus
1o CKOpPOCTH
P2-11 WcTouHnk 3apaHus 0: LincbpoBoii OMNOpHbIN curHan B 0 o
OrOpPHOro curHana napameTpe P2-12
B peXxuvmMe ynpasneHus 1: AHanoroBbii Bxog All
o MOMEHTY 2: AHanoroBbii Bxog Al2
3: AHanorosbili Bxog Al3
5: CeTeBoW NpOTOKON
6: MuHMManbHoe 3HaveHue
n3 Bxoaos Al1 n Al2
7: MakcumanbHoe 3HaveHve
13 Bxogos Al1 n Al2
P2-12 | LincbpoBoii OnopHbIi 0.0 % ~ 200.0 % 150.0 % o
curHan
P2-13 | MponopuuoHasnbHbIii 0 ~ 60000 2000 o
KO3(hPULMEHT
BO30YXOEHWS KOHTYpa
TOKa
P2-14 | KoadpcmumeHt 0 ~ 60000 1300 =]
VHTErpupoBaHus
BO36YXOEHWSI KOHTYpa
TOKa
P2-15 | lMponopuuoHanbHbIi 0 ~ 60000 2000 [a]
KOA(MDULMEHT yCUNEHNS
MOMEHTa KOHTypa Toka
P2-16 | KoadpdmumeHt 0 ~ 60000 1300 [ ]
MHTErpnpoBaHna
MOMEHTa KOHTypa ToKa
P2-18 | Pexwvm ocnabnenusi nons 0: Ocnabnenve nons 1 [ ]
CUHXPOHHOTO HefencTBUTENLHO
anekTpoasuratens 1: Pexum npsiMoro pacueta
2: Pexum aBTOMaTU4ecKomn
HacTpOVkn
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P2-19 | My6uHa ocnabneHus 1~50 5
NOMsi CUHXPOHHOTO
anekTpoaBuratens
P2-22 | BknioyeHvie BepxHero 0: BbiknioueHo 0
npenena kpytauiero 1: BkntoyeHo
MOMeHTa
P2-23 BepxHuii npeaen BbIXOAHOTO 0% ~50 % 5%
HanpsKeHWst CUHXPOHHOTO
anekTpoasuratens
P2-24 Tok onpeaenexus 10 % ~ 180 % 80 %
yrna HayanbHoro
MOMNOXEHWSt CUHXPOHHOTO
anekTpoasurartens
P2-25 | Onpepenenue yrna HadanbHoro| O: [poBepsTb Nepes KaxabiM 0
NOMOXEHNS1 CUHXPOHHOTO 3arnyckom
anekTpoasurartens 1: He onpepenstb
2: OnpepensaTtb nocrne
BKITIOYEHUS NUTAHWS
P2-27 | KoathduumeHT ycuneuus 50 ~ 500 100
perynupoBKu 4acToTbl
BpaLLleHusi nontocos CAMNM
P2-28 | YnpaBneHue COOTHOLLEHNEM 0: BbiknioueHo 0
MaKCMMarbHOro KpyTSLLEero 1: BkroyeHo
MOMEHTa U ToKa
P2-32 | Koppekuus curHana Z 0: BbiknioyeHo 1
1: BkntoyeHo
P2-36 Tok BO36yaeHUsA HU3KOoN 30 % ~ 80 % 30 %
cKopocTu
P2-37 Hecyulas yacToTa HM3komn 0.8 kl'y ~ P0-15 1.5kMy
CcKOpoCTH
P2-38 MeToq HMU3KOYaCTOTHOrO 0: HeT H13Ko4acToTHOrO 0
TopMoxeHus (SVC) TOPMOXEHUSA
1: HuskoyactoTHoe
TOPMOXEHUE UCTONb3yeTCst Npu
ocTaHoBe
P2-39 BpekTuBHas yactota 0ly~10.00y 2.00 Iy
HW3KOYaCTOTHOrO
TopMoXeHus (SVC)
P2-40 LLlar nameHeHusa 4acToTbl 0.0005 Ny ~ 1.0000 Iy, 0.0010 'y,
HW3KOYaCTOTHOrO
TopMoXeHus (SVC)
P2-41 | ToK HU3KOYACTOTHOTO 0% ~80% 50 %
TopMoXeHus (SVC)
P2-42 | OtcnexvsaHue 0: Bbikn. 0
CKOPOCTU CUHXPOHHOTO 1: Bkn.
anekTpoasuratens (SVC)
P2-43 | BkroyeHue Hynesoro 0: Bbikn. 0
cepBonpueoaa 1: Bkn.
P2-44 | YacToTa nepeknioyeHuns 0.00 Ny ~ P2-02 0.30 Iy
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P2-45 | TMponopuunoHanbHoe 1~100 10 o
yCUneHve KoHTypa
HyrneBoW CKOPOCTH
cepsonpreoaa
P2-46 | Bpems nHTErpypoBaHusi 0.01c~10.00c 0.50c o
KOHTYpa HyneBoW CKOpPOCTW
cepBonpuBoaa
Fpynna P3: MapameTpbl ANs HaCTPOWKM ckansipHoro cnoco6a ynpasnenus (U/f)
P3-00 | Tun xapaktepuctuku U/f 0: INnHenHasn 0 L]
1: lomaHas
2: KBagpatuyHas
3: KsapgpatnyHas 1.2
4: KsagpatuyHas 1.4
6: KsagpaTtnyHas 1.6
8: KsagpatnyHas 1.8
10: MonHocTbio pasaenkbHbIN
pexum U/f
11: YacTuyHO pasaenbHbIi pexmnm
Ui
P3-01 | MoBblweHune KpyTSLLEro 0.0 % (aBTOMaTH4ECKOE Basucut o
MOMeHTa NOBbILLEHNE) oT Mogenu
0.1% ~30.0%
P3-02 | YactoTa oTceuku 0.00 'y ~ PO-10 50.00 'y ]
NOBbILLIEHNS KPYTSLLEro
MOMeHTa
P3-03 | Yactota Toukn 1 0.00 'y ~ P3-05 130Ty [ ]
Ha nomaHoi
XapaKTepucTuke
P3-04 | HanpsbkeHue TOuYku 0.0 % ~ 100.0 % 15.0% ]
1 Ha nomaHon
XapaKTepucTuke
P3-05 | Yactota Toukn 2 P3-03 ~ P3-07 5.00 'y [ ]
Ha nomaHoi
XapakTepucTuke
P3-06 | HanpsbkeHue TOuku 0.00 % ~ 100.0 % 20.0% ]
2 Ha nomaHow
XapakTepucTuke
P3-07 YacToTa ToukM 3 P3-05 ~ P1-04 50.00 Ny [
Ha nlomMaHow
XapaKTepucTuke
P3-08 | HanpspkeHue To4ku 0.00 % ~ 100.0 % 100.0 % ]
3 Ha nomaHoi
XapaKTepucTuke
P3-14 | Otceuka HanpspkeHus 0 B ~ P1-04 (HomuHanbHoe 0B o
npu pasgensHom U/f HanpshkeHWe ANeKTpoaBUraTensl)
P3-15 | Bpems HapacTaHusi 0.0c~100.0c 0.0c o
HanpsxeHWs npu
pasgenbHom U/f
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P3-16 | Bpems cHWxeHus
HanpshkeHust

npu pasaensHom U/

0.0c~100.0c

0.0c

P3-17 | Bbibop pexuma
ocTaHoBa

npu pasaensHom U/

0: YacTtoTa v HanpsikeHne
CHWkatoTcs Ao 0 He3aBMCUMO Apyr OT
Apyra

1:YacTtoTa cHuxaeTca nocne
CHWKEHUst HanpsbkeHus Ao 0.

P3-18 Meperpy3souyHas
CrocoGHOCTb

npeo6pasosarerns

50 % ~ 180 %

150 %

P3-19 3awmra ot neperpysku

10 TOKY

0: BblkntoveHa
1: BkrtoyeHa

P3-20 KoadhmumeHT 3awutbl

OT neperpysku Mo ToKy

0~ 100

20

P3-21 KoadpbcbmupmeHt
KOMMeHcaLmy Toka
ocTaHoBa Npu neperpyake
o TOKY

C ABOVIHOW CKOPOCTbIO

50 % ~ 200 %

50 %

P3-22 HanpspkeHue
cpabaTbiBaHUs 3aLUMThI
Mo NepeHanpsKEHNI0 Ha

3BeHe MNOCTOAHHOIo TOKa

650 B ~ 800 B

760.0B

P3-23 Sawura no
nepeHanpsxeHno Ha
3BEHE NOCTOSIHHOTO

TOKa

0: BoiknioyeHa
1: BrrtoyeHa

P3-24 | KoacbcmumeHT
YCUNEHUs 4acToTbl
NoAaBneHyst oOCTaHoBa

npy NepeHanpsxeHnm

0~ 100

30

P3-25 | KoacdmumeHt
yCUNeHUsi HanpshxeHust
noAaBrieHnst ocTaHoBa

npy nNepeHanpsxeHn

0~ 100

30

P3-26 | MakcumanbHbIi npeaen
HapacTaHus 4acToTbl
ocTaHoBa npu

nepeHanpsXxeHuu

0lu~50Ty

5y
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P4-00

P4-01

P4-02

P4-03

PA4-04

P4-05

I'pynna P4: ®yHKUMM BXOAHbIX KIeMM

PyHKLMS Knemmbl SI1
PYHKLMS KNEMMbI S2
PYHKLMS KNeMMbl S3
DyHKLMS KneMMbl S4
PyHKLMS KNeMMbl S5

PYHKLMS KNeMMbl S6

0: HeT dyHKumK 1
1: Myck
2: PeBepc 4

3: TpexnpoBOAHbIN PEXUM yNpaBrneHus
(cTon)

4: Ton4KoBbIN pexuM, BpalleHune Bnepes 9
5: TonykoBbIN pexum, obpaTHoe BpalLeHue
6: Knemma yBenuyeHuns 4acToTbl 12

7: Knemma yMeHbLUEHMWS 4acToThbl
8: OcTaHOB MO MHepLun

9: C6poc owmbku

10: Maysa BpalleHns

11: BxoZ BHeLUHeN owmnbKM (HopMarbHO 0
Pa3oMKHYTbIN)

12: Knemma 1 MHOrocTyneH4aToro pexvma

13: Knemma 2 MHOrocTyneH4aToro pexvma

14: Knemma 3 MHOrocTyneH4aToro pexvma

15: Knemma 4 MHOroCTyneH4aToro pexumMa

16: Bblibop BpeMeHU pa3roHa U 3amearneHus),
knemma 1

17: Bbibop BpeMeHu pasroHa v

3ameaneHus, knemma 2

18: MNepekrntoyeHne NCTOYHMKA YacToTbl MeXay
AnB

19: C6poC ONOPHOIA HaCcTOThI NMpY 3aJaHnn ¢
KIEMM VN KHOMOK NaHenu ynpasneHus

20: Bbl6op MCTOYHMKa KOMaHA, nyck/

0CTaHoB, knemma 1

21: 3anpeT pasroHa u 3ameaneHuns

22: Maysa NMWA-ynpaenexns

23: C6poc cocTosiHus MK

25: Bxopa cyeTymka

26: CHpoc cyeTumnka

27: KOHTpOnb ANWHbI

28: C6poc AnvHbl

29: 3anpeT ynpaBneHns KpyTALWMUM MOMEHTOM
33: Bxoa BHeLLHel oLnBKu (HopMarnbHo-
3aMKHYTbI)

34: 3anpeT Ha U3MeHeHNe NCTOYHUKOB
3afaHnst YacToTbl

35: O6patHoe MWA-ynpaBneHue

36: BHeLwHwii cTon, knemma 1

37: Bbibop UcTouHMKa komaHa nyck/

OCTaHOB, knemma 2

38: MNayaa NNO-ynpaenexus

39: lNepeknioyeHne mexay ycTaHOBMIEHHbIM
VCTOYHUKOM YacTOTbl U UCTOYHUKOM A

40: MNepeknioyeHe Mexay yCTaHOBEHHbIM
WCTOYHUKOM YacTOTbl U UCTOYHMKOM B

43: MNepeknioyeHve Mexay napameTpamm
MA-ynpasneHus

44: Tonb3oBaTernbckasi owmbka 1

45: MNonb3oBaTenbckas ownbka 2

47: ABapuiiHbI OCTaHOB

48: BHelwHwui cTon, knemma 2

49: 3ameaneHve C TOPMOXEHNEM MOCTOSHHLIM
TOKOM
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P4-10

Bpems cunbTpaumm
LMcpoBbIX BXOAOB

0.000 ¢ ~1.000 ¢

0.010c

P4-11

Pexum ynpasneHusi
Kremm

0: [1ByXnpoBOAHbI pexum 1
1: AByXnNpOBOAHLIN pEXum 2
2: TpexnpoBoAHbI pexum 1
3: TpexnpoBOAHbLIN PeXUM 2

P4-12

CKOpOCTb U3MEHEHMS
OMOPHOW YacTOThI PN
3aAaHnK C KHOMOK
naHenu ynpaeneHus

0.001 u/c ~ 65.535 Ny/c

1.00 Mwe

P4-13

HwkHui npegen
aHanorosoro Bxoga All
(ans curHana 4-20 mA
ycTaHoBuTb 2.00)

0.00 B ~ P4-15

0.00B

P4-14

OnopHBbI curHan,
COOTBETCTBYHOLLMIA
HWXHEMy npegeny
aHanorosoro Bxoga All

-100.00 % ~ 100.00 %

0.0%

P4-15

BepxHuit npegen
aHanorosoro Bxoga All

P4-13 ~10.00 B

10.00B

P4-16

OnopHbIii curHan,
COOTBETCTBYHOLLMI
BEpXHEMy npeaeny
aHanoroeoro Bxoga All

-100.00 % ~ 100.00 %

100.00 %

P4-17

Bpewms cunbTpoBaHus
All

0.00c~10.00c

0.10c

P4-18

HwxkHuin npegen
aHanorosoro Bxoga Al2
(ans curHana 4-20 MA
ycTaHosuTb 2.00)

0.00 B ~ P4-20

0.00B

P4-19

OnopHsIN curHan,
COOTBETCTBYIOLLMIA
HWXHeMy npeaeny
aHanoroBoro Bxoga Al2

-100.00 % ~ 100.00 %

0.0 %

P4-20

BepxHuii npepen
aHanorosoro Bxoaa Al2

P4-18 ~ 10.00 B

10.00B

P4-21

OnopHsIN curHan,
COOTBETCTBYIOLLMIA
BepxHeMmy npeaeny
aHanoroBoro Bxoaa Al2

-100.00 % ~ 100.00 %

100.00 %

P4-22

Bpewms counbTpoBaHus
Al2

0.00c~10.00c

0.10c

P4-23

HwxkHui npegen
aHanoroeoro Bxoga Al3

0.00 B ~ P4-25

-10.00 B
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P4-24 | OnopHbI curHan, -100.00 % ~ 100.00 % 0.0% o
COOTBETCTBYIOLLMI
HWXHEMy npeaeny
aHanorosoro Bxoaa Al3
P4-25 | BepxHuit npegen P4-23 ~10.00 B 10.00B o
aHanorosoro Bxoga Al3
P4-26 OnopHBbI curHan, -100.00 % ~ 100.00 % 100.00 % o
COOTBETCTBYIOLLMIA
BepxHeMy npeaeny
ananorosoro Bxoga Al3
P4-27 | Bpems cdmnsTpoBaHuns 0.00c~10.00c 0.10c¢c o
A3
P4-28 MwuHumanbHas Yactota 0.00 kl'y ~ P4-30 0.00 kl'y, [u}
nmnynbcHoro Bxoga (HDI)
P4-29 | OnopHbIli curHarn, -100.00 % ~ 100.00 % 0.0% o
COOTBETCTBYOLLEN
MWHUMaIbHOM YacToTe
MMMy NbCHOrO BXoAa
(HDI)
P4-30 MakcumanbHas Yactota P4-28 ~ 50.00 kl'y, 50.00 kI'y o
umnynbcHoro Bxoaa (HDI)
P4-31 | OnopHbIi curHan, -100.00 % ~ 100.00 % 100.00 % o
COOTBETCTBYOLLEN
MaKcVMarnbHo Yactote
umnynbcHoro Bxoaa (HDI)
P4-32 | Bpemsi cunbTpaummn 0.00c~10.00c 0.10c u]
MMMyNbCHOMO  BXOAa
(HDI)
P4-33 BobiGop kpuBon ans EavHnubl: BeIGop kpuBon ans All H.321 u}
aHanoroBbIx BxofoB Al OecsaTtku: BbIGOp kpvBow ans Al2
CoTHu: BbIGOp kpuBoW Ans Al3
1: Kpueas 1 (2 To4ku, cM. P4-13 ~
P4-16)
2: Kpvast 2 (2 Touku, cm. P4-18 ~
P4-21)
3: Kpueast 3 (2 Touku, cm. P4-23 ~
P4-26)
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P4-34 | Bbibop HacTpoek Bxofa | EauHuubl: AHarorosbin Bxog All H.000
Al npu 3HaveHun [LecsTku: AHanorosbivi Bxog Al2
HanpsXxXeHna Hxe CoTHu: AHariorosbiii Bxoa Al3
MWHUMArbLHOro 0: CooTBETCTBYET MUHUMATBbHO
HacTpoike Bxoaa
1:0.0%
P4-35 | 3apepxka 0.0c~6553.5¢c 0.0c
cpabaTbiBaHus S1
P4-36 | 3agepwka 0.0c~6553.5¢ 0.0c
cpabaTbiBaHus S2
P4-37 | 3apepxka 0.0c~6553.5¢c 0.0c
cpabaTtbiBaHus S3
P4-38 | Bbi6op Tvna noruku ans | 0: CpabaTbiBaHWe No 3aMblKaHWiO 00000
umdpoBbIx BXxogos S1- S-DCM
S5 1: CpabaTbiBaHWe Mo pa3MblKaHUO
S-DCM
EauHunub: S1
OecsaTku: S2
CoTHu: S3
Teicauun: S4
[ecAtkun Tbicay: S5
P4-39 | BbiGop TMna norvku 0: CpabaTbiBaHue Mo 3aMblKaHuio 00000

Ans uncposoro Bxoaa
S6

S-DCM

1: CpabaTbiBaH1e No pa3mblkaHWo
S- DCM

Hecarku: S6
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P5-02
P5-04
P5-05

PyHkums MO1
PyHkums pene R
dyHkums pene T

Ipynna P5: ®YHKLMK BbIXOAHBLIX KIeMM

0: HeT cbyHkumm

1: Pabota

2: Asapus

3: [locTmkeHne nonb3oBaTenbCKON YacToThbl
FDT1

4: locTvkeHWe YacToThbl pernctpauum

5: PaboTa Ha HyneBoW YyacToTe (TOmnbKo B
pexume pabotbl MY)

6: MpeaynpexaeHune o neperpyske
anekTpoasuratens

7: Npepynpexaexue o neperpy3ske M4

8: [loCTMKEHME OMOPHOTO 3HAYEHUS CHETUMKA
9: [IOCTUXEHNE YCTAHOBINIEHHOIO 3HAYEHUS
cyeTymKa

10: JocTuxeHue AnuHbl

11: Upmkn NJIK 3aBeplueH

12: [ocTwKeHWe CyMMapHOro BpeMeHU
paboTbl

13: [locTwkeHve BepXHE NpeaenbHON unm
HWDKHEW NpeaenbHON YacToThbl

14: [locTwKeHWe BEPXHErO NpeaernbHOro unm
HWXHEro npeaesibHoro MOMeHTa

15: FoTOBHOCTb K paboTte

16: HanpsbkeHune Al1>AI2

17: JocTnxeHne BepxHen NpeaenbHON YacToThl
18: [locTwKeHWe HWKHe npeaenbHown
YacToThl

19: CocTOsiHME NMOHWKEHHOTO HaNPsXXeHUs Ha
3BEHEe MOCTOSAHHOrO TOKa

20: Ynpasnexue no Modbus RTU

23: PaboTa Ha HyneBoW YacToTe (BKMoyas
pexum ocTaHoBa)

24: [locTKeHe CyMMapHOro BpeMeH! BO
BKITIOYEHHOM COCTOSIHUM

25: [locTwkeHne Nonb3oBaTeNbCKoM YacToThbl
FDT2

26: JoctuxkeHue YactoTbl 1

27: [locTwxeHune YacToTbl 2

28: octmkeHne Toka 1

29: [locTxkeHne Toka 2

30: [locTxeHne 3afaHHOro BpeMeHn

31: [loctxeHune npegena ypoBHs curHana All
32: Xonocton xon

33: PeBepc

34: HynesoWw TOK Ha Bbixoge

35: [locTikeHne 3aaaHHoON Temneparypbl
CUIOBOTO MOAYNst

36: MpeBblLLeHNe 3a4aHHOrO Toka

37: JlocTukeHne HWKHeNn npegenbHomn
YyacToThl (kak B paboyem pexvme, Tak 1 B
pexume ocTaHoBa)

38: CurHan npegynpexaeHns

39: MpeaynpexaeHuve o neperpese 3]



P5-07 PYHKLWS aHANOroBoro 0: Pabouasi yactoTta 0
Bbixoga AO1 1: OnopHas YacTtoTa
2: BbIxogHoM ToK
3: BbIX0QHO MOMEHT
4: BbIxogHast MOLLIHOCTb
5: BbixogHoe HanpsixeHvne
P5-08 | ®yHkuMs aHanoroBoro 7: Hanpsukenue All 1
BbIX0Aa AO2 8: HanpsikeHue Al2
E:cliianpﬂ)KeHme Al3 (Tonbko Ana cepun
13: CkopocCTb anekTpoaBuraTensi
14: BbixoaHoi Tok (100 % = 1000 A)
15: BbIxo4HOE HanpsixeHue
(100 % = 1000 B)
16: BbixogHO MOMEHT
P5-10 | KoadpcomumeHt -100.00 % ~ 100.00 % 0.0 %
cmelleruns AOL
P5-11 | KoadhcuumeHT -10.00 ~ 10.00 1.00
ycunenns AOL
P5-12 | KoadpcomumeHt -100.00 % ~ 100.00 % 0.0 %
cmeLleHns AO2
P5-13 | Koacbcomument -10.00 ~ 10.00 1.00
ycunenns AO2
P5-18 | Bpems 3agepxku 0.0c~3600.0c 0.0c
BKMOYEHUs! pene R/A-
R/B-R/C
P5-19 | Bpewms 3agepxku 0.0c~3600.0c 0.0c
BKntoyeHusi pene T/A-
T/B-T/IC
P5-22 BeiGop T1na noruku 0: HopManbHO-pasoMKHYTbIN BbIXOA, 00000
[ANS BbIXOAO0B 1: HopManbHO-3aMKHYThIi BbIXOA
OecaTtku: MO1
CotHu: pene RA-RB-RC
Toicauu: pene TA-TB-TC
F'pynna P6: ®yHKuMM 3anycka/ocTaHoBa
P6-00 | Pexwum 3anycka 0: Mpsimon nyck 0
1: Peseps
2: Peseps
P6-03 YacroTa 3anycka 0.00 Ny ~10.00 'y 0.00 'y
P6-04 | Bpemsa yaepxanus 0.0c~100.0c 0.0c
YacToThl 3anycka
P6-07 | Pexwm pasroHa/ 0: MNpsimas xapakTepucTuka 0
3ameqneHns 1: S-o6pa3sHas xapaktepuctuka A
2: S-o6pa3sHas xapakTtepuctuka B
P6-08 | HayanbHbIii yqacTok 0.0% ~70.0 % 30.0%
S-obpasHon
XapaKTepuCTUKK
P6-09 MocnepHwit yyactok 0.0% ~70.0% 30.0%
S-obpasHon
XapaKTepuCTUKN
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P6-10

P6-15

P7-02

P7-03

P7-04

Pexwum octaHosa

KoadbcbmupmeHt
TOPMOXEHUS

0: OCTaHOB C 3amMeffIeHEM
1: 0CTaHOB MO MHepLUK

0% ~ 100 %

100 %

Fpynna P7: ®yHKUMM NaHenu ynpaBrneHust ¥ MOHUTOPUHIa COCTOSIHUA

Kronka CTOIM/
CBPOC

Otobpaxaemble
napameTpbl
MOHWUTOpPWHIa B
pexvme paboTbl
(OCHOBHbIE)

Otobpaxaemble
napameTpbl
MOHWUTOpPWHIa B
pexume paboTbl
(nononHuTenbHble)

0: AKTBHa TOMnbKO Npu nogaye
KOMaHA nycka/ocTaHoBa C naHenw
ynpaBneHus

1: AKTvBHa npu ntobom NCTOYHMKE
KoMaHg nycka/octaHoBa

0000 ~ FFFF

Bwut 00: Paboyasi yactoTa (I'u)

But 01: OnopHasi yactoTa (I'u)

But 02: HanpsxeHwne 3seHa
NOCTOSIHHOTO ToKa (B)

But 03: BeixogHoe HanpsbkeHve (B)
But 04: BbixogHou Tok (A)

BuT 05: BbIxoAHasi MOLLHOCTb (KBT)
But 06: BbixogHoW MOMEHT (%)

But 07: CocTosiHne BXOAHbIX KNEeMM
But 08: CocTosiHME BbIXOAHBIX KNeMm
But 09: HanpsikeHuve Ha All (B
But 10: Hanpsbxenne Ha Al2(B
But 11: HanpsixeHnwne Ha Al3(B
But 12: Tekyulee 3HayeHne
cyeTymnKa

But 14: CkopocTb
anekTpoasuratens (06/MuH)
But 15: OnopHeIn curdan M-
ynpaBneHus

0000 ~ FFFF

But 00: O6paTHas cBs3b M-
ynpaBneHus

But 01: CtyneHs MNK

But 02: Peseps

But 03: Pabouas 4actoTa 2 (M'y
But 04: OcTaBLueecsi BpeMsi paboThbl
But 05: HanpsxeHnue Ha Al1 oo
Koppekumu (B)

But 06: HanpsikeHue Ha Al2 go
Koppekumu (B)

But 07: HanpsikeHue Ha Al3 go
Koppekumnu (B)

BuT 08: JInHeHas ckopocTb

But 09: TekyLee Bpemsi BKIIOYEHUS
nuTaHus (4)

But 10: TekyLlee Bpemsi paboTtbl (MUH)
But 11: YacTtoTta BbICOKOH4aCTOTHOTO
mmnynbcHoro BxoAa (Mu)

But 12: YcraBka
KOMMYHUKaLMOHHOrO NpoToKona
But 14: YacTtoTa uctouHuka
yactoTbl A (')

But 15: YactoTa uctouHuka
YactoTbl B (y)

1

001F (0000 0000
0001 1111, T.e.
oTobpaxaeTcs
paboyasi yactoTa
("u), onopHas
yacTtoTa (l'u),
HanpsbkeHve
3BeHa
MOCTOSIHHOTO  TOKa
(B), BbIXOAHOE
HanpsbkeHue (B),
BbIXOAHOW TOK

A)

0000 (T.e.
[IOMNONHUTENbHbIE
napameTpbl He
oTobpaxaroTcsi no
yMOnyaHuio)



P7-05 | OtoGpaxaemMble 0000 ~ FFFF 0033 (0000
napameTpbl But 00: OnopHas yactoTa (') 0000 0011
MOHWTOPWHra B But 01: HanpsxeHwve 3BeHa 0011, Te.
pexuvme ocTaHoBa NOCTOsIHHOTO ToKa (B) oTtobpaxaercs

But 02: CocTosiHne BXOAHbIX oropHas

Kremm yacrota (My),
But 03: CocTosiHWe BBIXOAHBIX KNEMM | HanpshkeHre
But 04: HanpspkeHwue Ha All (B) 3BeHa

But 05: HanpspkeHwne Ha Al2 (B) NOCTOSIHHOMO
But 06: HanpsxeHrve Ha Al3 (B) Toka (B),

But 07: Tekyulee 3HaveHve HanpsxeHve
cyeTymka Ha Al1 (B),

But 08: 3HaueHne AnnHbI HanpspKeHve Ha
But 09: CtyneHb MK noTeHunomeTpe
But 10: CkopocTb BHELLHEN
anekTpoasuratens (06/MuH) naHenu

But 11: OnopHblit curHan M- ynpasnenust (B))
ynpaBneHus

But 12: Peseps

P7-06 | KoadpdpuumeHt 0.0001 ~ 6.5000 1.0000
oTOGpaxeHWst
cKopocTH
anekTpoaBuraTens

P7-07 Tekywwas 0.0 °C~100.0 °C -
Temnepartypa
CUIOBOro Moaynsi

P7-08 | Bepcusi - -
nporpaMMHoro
obecneyeHunst

P7-09 | CymmapHoe Bpemsi 04~655354 -
paboTbl

P7-10 | Bepcwus cunosoro - -
mogayns

P7-11 | Bepcusi MO nnatbl - -
ynpaBneHus

P7-12 Konuuectso EpuHunubl - U0O-14.0: 21

pa3psaos nocne

0: 0 paspsigoB

3ansaTou ans 1: 1 pa3spsig
oToBpaxkeHns 2: 2 paspsiga
CKopoCTh 3: 3 paspsaga
nekTpoasuratens Oecartku: U0-19/U0-29
1: 1 pa3psg
2: 2 paspsiga
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P7-13 | CymmapHoe Bpemsi 04~ 655354 .
BKIIOHEHUA NUTaHUA
P7-14 | CymmapHoe 0 kBT/4 ~ 65535 kBT/M .
3HepronoTpebneHve
Mpynna P8: PacwumpeHHble dpyHKUUKN
P8-00 YacTtoTa Ton4ykoBoro 0.00 Ny ~ P0-10 2.00y o
pexuma
P8-01 | Bpewms pasroHa ans 0.0 c~6500.0c 20.0c o
TONYKOBOrO pexuma
P8-02 Bpewms 3ameanexus 0.0c~6500.0c 20.0c o
ANS TONYKOBOTO
pexuma
P8-03 | Bpewms pasroHa 2 0.0c~6500.0c 3aBvicut ot o
mMogenu
P8-04 Bpewms 3sameanexus 0.0c~6500.0c 3aBucut oT [u}
2 mogenu
P8-05 | Bpems pasroHa 3 0.0c~6500.0c BaBucut ot [a]
moaenu
P8-06 Bpewmsi 3ameanexus 0.0c~6500.0c 3aBucut ot [u}
3 mMogenu
P8-07 | Bpewms pasroHa 4 0.0c~6500.0c 3aBucut ot o
mMopenu
P8-08 | Bpems 3ameanexus 0.0 c~6500.0c 3aBucut ot o
4 mMofenu
P8-09 YactoTta 0.00 'y ~ PO-10 0.00 'y [u}
CcKaykoobpasHoi
nepecTpouku
Touka 1
P8-10 YactoTta 0.00 Ny ~ P0O-10 0.00 'y o
ckaykoobpasHoii
nepecTpouku
ToYKa 2
P8-11 | Ouana3oH 0.00 'y ~ PO-10 0.00 'y [u}
ckavkoobpasHoii
nepecTpomnku
P8-12 | Bpems naysbl npu 0.0 ¢~ 3000.0c 0.0c o
CMeHe HanpasneHuns
BpaLleHns
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P8-13 | PabotaB 0: PaspelueHa 0
NPOTUBOMNONOXHOM 1: SanpemeHa
HanpasneHum

P8-14 | [enctsue npn 0: Pa6oTa Ha HWxHel NnpeaenbHo 0
BbICTaBNEHWUN yacrote
4acToTbl HUXe . 1: OcraHos
HKHEeN npedensHon 2: PaboTa Ha HyneBoii YacToTe

P8-16 | Mopor cymmapHoro 04~ 650004 Oy
BPEMEHU BKITIOYEHNA
nuTaHus

P8-17 | Mopor cymmapHoro 04~ 650004 Oy
BpPemMeHu paboTbl

P8-18 3awuTa ot 0: OTkntoueHa 3aBucut oT
aBTOMaTU4eCKoro 1: BkroyeHa moaenu
nepesanycka

P8-19 3HayeHve YacToTbl 00.00 'y ~ PO-10 50.00 Ny
FDT1

P8-20 | OvanasoH 0.0 % ~ 100.0 % 5.0 %
oBHapyxeHus
vyacTtoTel FDT1

P8-21 | OvanasoH 0.0 % ~ 100.0 % P0-10 0.0 %
06HapyxeHus (MakcumaribHasi YactoTa)
[OCTWKEHWS HacTOTbl

P8-22 CraukoobpasHas 0: BobiknioueHa 0
nepecTpovika 1: BkntoyeHa
4acToTbl BO
Bpemsi pasroHa /
3amenneHus

P8-25 YactoTta 00.00 'y ~ PO-10 0.00 'y
nepekoYeHns
Mexay BpeMeHem
pasroHa 1 n
BpeMeHeM pasroHa 2

P8-26 Yactota 00.00 'y ~ P0O-10 0.00 'y
nepekIoYeHnst
Mexay BpemeHem
3ameaneHns
1 v BpemeHem
3amennieHus 2

P8-27 | Mpwvoputet 0: YHKLMA HeaKTMBHa 0
TONYKOBOrO pexxuma 1: dyHKUMS aKTUBHA
npv ynpasneHuu ¢
Knemm

P8-28 3HayeHve 4acToTbl 00.00 'y ~ PO-10 50.00 My
FDT2

P8-29 | OnanasoH 0.0 % ~ 100.0 % 50%
obHapyxeHus
yactoTel FDT2

P8-30 | YpoBeHb 4acToThl 1 00.00 Ny ~ PO-10 50.00 Ny
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P8-31 | [lvana3oH yacToTbl 1 0.0 % ~ 100.0 % 0.0% o
P8-32 | YpoBeHb 4acToThl 2 00.00 Ny ~ PO-10 50.00 'y o
P8-33 | [dwnanasoH 4acToTbl 2 0.0 % ~ 100.0 % 0.0% [a}
P8-34 | YpoBeHb TOka 0.0 % ~ 300.0% (0T HOMWUHanNbLHOro 50% o
XOMOCTOro XoAa TOKa 3neKkTpoaBuUraTens)
P8-35 3apepxka 0.01c~600.00c 0.10c o
obBHapyxeHus
XOMOCTOro XoAa
P8-36 | YposeHb neperpysku 0 %: 3awuTa BbIKIoYeHa 200.0 % o
anekTpoasuratens 0.1 % ~ 300.0 % (0T HOMWUHAMNBHOrO
TOKa aneKkTpoaBuUraTens)
P8-37 | 3apepxka 0.00 ¢~ 600.00 ¢ 0.00c o
obHapyxxeHus
neperpyaku
anekTpoasuratens
P8-38 | YposeHb TOKa 1 0.0 % ~ 300.0 % (OT HOMMHANLHOTO 100.0 % o
TOKa aneKkTpoaBuraTens)
P8-39 | [vana3soH Toka 1 0.0 % ~ 300.0 % (OT HOMUHAaNLHOTO 0.0% o
TOKa aneKkTpoABUraTenst)
P8-40 | YpoBeHb TOKa 2 0.0 % ~ 300.0 % (OT HOMUHANLHOTO 100.0 % o
TOKa aneKkTpoaBUraTens)
P8-41 | [vana3soH Toka 2 0.0 % ~ 300.0 % (OT HOMUHANLHOTO 0.0% o
TOKa aneKTpoaBUraTens)
P8-42 | OtcyeT BpemeHu 0: BbikntoyeH 0 o
1: BrroyeH
P8-43 McTouHmK 3apanHns 0: P8-44 0 o
oTcyeTa BpeMeHu 1: Axarnorosbiii Bxoa All
2: AHarorosblii Bxoa Al2
3: AHarorosbivi Bxog Al3
P8-44 3aaaHvie BpemeHu 0.0 MyH ~ 6500.0 MyH 0.0 MyH o
orcyeTa
P8-45 | KanubpoBka HKHErO 0.00 B ~ P8-46 3.10B o
npepena yposHs
curHana All
P8-46 | Kannbpoeka BepxHero P8-45~11.00 B 6.80B o
npegena ypoBHs
curHana All
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P8-47 | MNopor TemnepaTypbl CUIIOBOTO 0°C~100°C 75°C
mMoayns

P8-48 | YnpaBneHve BEHTUNATOPOM 0: BkntoyeH Tonbko B0 Bpems| 0
oxnaxaeHus paboTbl

1: BkrtoyeH Bcerga

P8-49 | YactoTa npobyxaeHus us P8-51 ~ P0-10 0.00 Iy
cnsLero pexuma

P8-50 | Bpems 3agepxkun 0.0c~6500.0c 0.0c
npobyxaeHUs 13 cnsawero
pexuma

P8-51 YacTtoTa nepexofa B cnswumn 0.00 Ny ~ P8-49 0.00 'y
pexum

P8-52 | Bpems 3agepxku nepexoaa B 0.0c~6500.0c 0.0c
CRALLWIA peXum

P8-53 | YcraBka TekyLuero BpeMeHu 0.0 MuH ~ 6500.0 MUH 0.0 MuH
pabotbl

P8-54 | KoadhduumeHT KoppeKLnn 0.0 % ~ 200.0 % 100.0 %
BbIXOAHOMN MOLLHOCTM

P8-57 KoadhmumeHT koppekuum Toka 95 9% ~ 100 % 100.0 %

Fpynna P9: ®yHKLMM 3alMT U OLIMGOK

P9-00 | 3awwra oT neperpysku 0: HeakTvBHO 1
anekTpoasuratens 1: AKTUBHO

P9-01 KoadhdpumumeHT 3awmtbl 0.20 ~ 10.00 1.00
anekTpoaBuraTens

P9-02 YcTraBka npegynpexaeHus o 50 % ~ 100 % 80 %
neperpyake

P9-03 | YyBCTBUTENLHOCTb 3aLUMTLI NpU 0 % (HeakTuBHa) ~ 100 % 30 %
nepeHanpskeHnm

P9-04 | Mopor cpabaTbiBaHWS 3aLLUTbI 200 B ~ 2000 B 3asucuT oT
npy nepeHanpskeHun mMoaenu

P9-07 3awura ot K3 Ha 3emnio npu 0: HeakTuBHa 0
BKITOYEHUN 1: AKTuBHa

P9-08 HanpsikeHue akTvBaumm 100 B ~ 2000 B 3aBuicuT ot
TOPMO3HOro MoAynsi mozenu

P9-09 | Konuyecteo aBTOCGpOCOB 0~20 0
nocne BO3HWKHOBEHMS! OLLNGKHN

P9-10 CpabaTbiBaH1e BbIXOAHbLIX 0: PyHKUMS HEeaKTUBHA 0
KNemm npu 1: PyHKUMS aKTUBHA
nepesanycke nocne
BO3HWKHOBEHWS OLLIMGKM

P9-11 | Bpemsi 3agepxku npu 0.1¢c~100.0c 10c
nepesanycke nocne
BO3HWKHOBEHWSI OLLIMGKM
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P9-12

P9-13

P9-14

P9-15

P9-16

Bbi6op 3awuThbl
oT notepu
BXOAHOW ¢hasbl/
BbIKIIOYEHNS
LUYHTUPYIOLLEro
KOHTaKTopa

3awumra
OT 06pbIBa
BbIXOAHOMN

dasbl
CobbiTne Ne3

CobbiTne Ne2

CobbiTne Ne1
(nocnenHee)

Eannnubl: 3awwmra ot notepu BXogHoO dhasbl 11
0: HeaktusHa

1: AKTuBHa

[ecaTku: 3alyuTa oT BbIKIMOYEHUS LYHTUPYIOLLEro
KOHTaKTopa

0: HeaktvBHa

1: AKTuBHa

0: BoiknioyeHa 1
: BknioyeHa

=

HeT owmbkm -
Meperpy3ka no Toky Bo Bpemsi pasroHa (E004)
Meperpy3ka no Toky Bo Bpemsi 3amearneHust (E005)
Meperpyska no Toky Bo BpemMsi paboTbl (E006)
MepeHanpsixeHue Bo Bpems pasroHa (E002)
MepeHanpsieHue Bo Bpems 3ameaneHus (EO0A)
MepeHanpsixeHne Bo BpeMsi paboTel (E003)
MoHwxkeHHOe HanpsixeHve (E001)

Meperpyska anektpoasuratens (E007)
Meperpyaka N4 (E008)

10: O6pbiB BXOAHOW (hasbl (E012)

11: MoTeps BbIXOAHO hasbl (E013)

12: MNeperpes cunosoro moaynsa (EOOE)

13: Meperpes pesuctopa 3apsga (E014)

14: Owwmbka WyHTMpytoLiero koHTakTopa (E017)

15: BHewHss owmbka (E00d)

16: Owmbka KOMMYHVKaLMOHHOW cBsian (E018)

17: Owwnbka obHapyxeHus Toka (E015)

18: Owwubka naeHTUdVKaLMm napameTpos
anekTpoasuratens (E016)

20: Owwubka YteHusi/ 3anucu B8 EEPROM (EOOF)
21: K3 Ha 3emnio (E023)

22: MoTepsi curHana obpaTHou cessu ML (E02E)
23: Owwubka aHkogepa/nnatel PG (E026)

24: OTtka3 cunosoro kackaga M4 (E033)

26: Xonocton xoz (E030)

27: OwwubKa orpaHn4eHUst Toka Mexay Umnynbcamu
(E032)

28: CnuLkoM 605bLLOe OTKIMOHEHUE CKOPOCTH
(E034)

29: MonbITKa NepeknioYeHns Mexay AByMs
HaGopaMu NnapameTpoB anekTpoaBUraTenei BO
Bpems pabotbl (E038)

30: MNpeBbILLEHME CKOPOCTU ANEeKTpoABUraTens
(E035)

31: MNeperpes anekTpoasuratens (E036)

32: HekoppekTHble napaMeTpbl anekTpoasuratens
(E037)

CoNORWNREO



P9-17

YacTtoTa npy  BO3HUKHOBEHWUU
cobbITUs
Ne1

P9-18

ToK NPy BO3HUKHOBEHWUN
cobbiTnst Ne1

P9-19

Hanpspkenne 3MT npu
BO3HUKHOBEHUMN COBLITUS
Ne1

P9-20

CoCTOsIHVE BXOAHBIX KnemMm
NPV BO3HNKHOBEHWM
cobbiTns Ne1

P9-21

CocTosiHME BbIXOAHbIX
KNeMM npy BO3HUKHOBEHUM
cobbITnst Ne1

P9-22

CocrosiHve
npeobpasoBarens npu
BO3HUKHOBEHUW COBBITUS
Ne1

P9-23

BpeMSl BKIMIOYEHUA NMUTaAHUA
npu BO3HUKHOBEHUU cobbITUS
Ne1

P9-24

Bpewms pabotbl npn
BO3HWKHOBEHUMN COBbITUS!
Ne1

P9-27

YacTtoTa npy  BO3HUKHOBEHWUU
cobbITUs
No2

P9-28

ToK Npy BO3HUKHOBEHU
cobbiTusi Ne2

P9-29

Hanpsikenue 3MNT npu
BO3HUKHOBEHUMN COBBITUSI
Ne2

P9-30

CoCTOsiHWE BXOAHBIX KNeMm
NpyW BO3HUKHOBEHWUU
cobbITns Ne2

P9-31

COCTOSsIHVE BbIXOAHbBIX
KNemMM npy BO3HUKHOBEHUM
cobbITus Ne2

P9-32

CocTtosiHue
npeobpasoBaTtens npu
BO3HUKHOBEHWW COBbITUS
Ne2
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P9-33 | Bpems BKNOYEHUSI NUTaHUS - -
npv BO3HUKHOBEHWUM COBbLITUS
No2

P9-34 | Bpems paboTbl npu - -
BO3HUKHOBEHUM COBbITHSI Ne2

P9-37 | YacTtoTa npv BO3HUKHOBEHWN - -
cobbITUst Ne3

P9-38 ToK Npvi BO3HUKHOBEHUN - -
cobbiTns Ne3

P9-39 | Hanpsixenue 3MT npu - -
BO3HUKHOBEHN CoObITUS Ne3

P9-40 | CocrosiHue BXOAHbIX KreMM - -
npv BO3HUKHOBEHWUU
cobbiTvst Ne3

P9-41 CocTosiHMe BbIXOAHbIX - -
KNEMM Npy BO3HUKHOBEHWM
cobbiTvst Ne3

P9-42 CocTosiHne npeobpasoBatens | - -
npy BO3HWKHOBEHMWW COObLITUS
Ne3

P9-43 Bpems BkntoYeHWst nutTaHus - -
npv BO3HUKHOBEHWUM COBLITUS
Ne3

P9-44 | Bpems pa6oTbl npu - -
BO3HUKHOBEHN CoObITUS Ne3

P9-47 | Bbibop gencteusa npu EanHnubi: Meperpyska 00000
cpabatbiBaHum 3awnT (1) anekTpoasuratens, Errll

OecsaTtku: O6pbiB BXxoaHOW hasbl, Errl2
CoTHu: O6pbIB BbIXOAHO hasbl, Errl3
Tbicsumn: BHelwHss ownbka, Errls
OecaTtkun Toicay: Owwnbka
KOMMYHMKaLMOHHOM cBsi3n, Errl6

0: OcTaHoB Mo MHepL UK

1: OcTaHoB COrnacHoO BpeMeH!
3amepneHus

2: HenpepbIBHbIN pexum paboTbl
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P9-48

BobiGop fevictBus npu
cpabaTbiBaHUM 3aLWLMT (2)

0: OcTaHoB no nHepLUun

1: OcTaHoB ¢ 3amefneHnem
2: MNpopomnmxeHue paboTbl
Pa3spsa eauHuy: C6on B
pa6oTe aHKogepa/nnaTbl
pacwwuperusi PG (E026)
Paspsag Teicsy: Meperpes
anekTpoasuratens (E036)
Pas3psia AecATKOB ThICsY:
DocTurHyTo obLuee Bpems
pabotbl (E020)

00000

P9-49

BobiGop gevicteus npu
cpabaTbiBaHuu 3aWwmT (3)

0: OcTaHoB no uHepuun

1: OcTaHoB C 3amefieHnem
2: MpopomkeHne paboTbl
Paspsia coteH: [locTUrHYTO
BpeMs B COCTOSIHUN
ocTaHoBa (E029)

Pa3spsg Tbics: XonocTomn
xoz (E030)

Paspsia AecATkoB ThiCsY:
O6pbiB curHana obpatHomn
cesasu npu NNO-ynpasneHun
(EO2E)

00000

P9-50

BobiGop fgevicteus npu
cpabaTbiBaHUM 3aLmT (4)

0: OcTaHoB no uHepuun

1: OcTaHoB C 3amefnieHnem

2: MpopormkeHue paboThbl
Paspsia eanhny: OTKNOHeHe
OT 3afjaHHon ckopocTu (E034)
Paspsag necAtkos:
MpeBblweHWe 3agaHHON
ckopocTy (E035)

Paspsg coTeH:

HekoppekTHble napameTpsbl
anekTpoaBuratens

00000

P9-54

BbiGop 4acToTbl ans
HEeNpepbIBHOTO pexuma
paboTel B napameTpax (P9-
47) n (P9-49)

0: OcTtaTbCs Ha TekyLuew
paboyelt yacToTe

1: OnopHas yactota

2: BepxHsist npefensHas
Yacrota

3: HwxHas npepgenbHas

Yacrota

4: ABapuiiHast YactoTa

P9-55

ABapuiiHas yactoTta

0.0 % ~ 100.0 % (P0-10)

100.0 %

P9-56

Tun gaTtuvka TemnepaTypbl
ABvratensi

0: HeT patumnka

0
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P9-57 | MNoporoBoe 3HayeHue 0°C~200°C 110 °C o
cpabaTbiBaHWs 3aLLUTbI
anekTpoasuratens ot
neperpesa

P9-58 | Moporosoe 3HaveHue 0°C~200°C 90°C o
npeaynpexaeHust o
neperpese
anekTpoaBuratens

P9-59 | BbiGop genctausi npn 0: OcTaHoB Mo uHepLuun 0 o
KpaTKoBPEMEHHOM 1: 3amennexue go
OTKIMIOYEHUS NUTAHNS BOCCTaHOBMEHWS NUTaHUs

2: OcTaHoB C 3aMeasieHnem

P9-60 | lNopor oTkntoYeHus 80.0 % ~ 100.0 % 85.0 % o
3aLuTbI NpU
KpaTKOBPEMEHHOM
OTKIIOYEHUN NUTaHWS

P9-61 | Bpewmsi oueHkn 0.00 ¢~ 100.00c 0.50c o
BOCCTaHOBIIEHUS!
HanpsHkeHst
KpaTKOBPEMEHHOM
OTKIKOYEHWUN MUTaHUS

P9-62 | Mopor cpabaTtbiBaHus 60.0 % ~ 100.0 % 80.0 % o
3aLmThI NpU
KpaTKOBPEMEHHOM
OTKMIOYEHWUN NUTAHUS

P9-63 | 3awuTa OT X0N0oCTOro 0: BbiknioueHa 0 o
xopa 1: BkntoyeHa

P9-64 | YpoBeHb X0nocToro xoga 0.0 % ~ 100.0 % 10.0% o

P9-65 | Bpewmsi 3apepxku 0.0c~60.0c 1.0c [a]
cpabaTbiBaHWs 3aWmThl OT
X0mnocToro xoga

P9-67 | 3HayeHve obHapyKeHWs 0.0 % ~ 50.0 % (MakcumansHas 20.0% o
NPEBbILLEHNS CKOPOCTH yactota P0-10)

P9-68 | Bpemsi o6HapyxeHust 0.0c~60.00c 10c o
npeBbILLEeHNs 3agaHHON
ckopocTn

P9-69 | 3HayeHve oGHapyKeHWs 0.0 %~ 50.0 % (MakcumanbHas 20 % o
OTKIMOHEHUs1 CKOPOCTMN yactota P0-10)

P9-70 | Bpemsi o6HapyxeHust 0.0c~60.0c 5.0c o
OTKIMOHEHUS CKOPOCTN

P9-74 | 3awwura oT 0: BoikrioueHa 1 [a]
HEMCNPaBHOCTM NNaTbl 1: BkroueHa
aHkoaepa (E026)
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F'pynna PA: ®yHkuuun NNA-ynpaBneHuns

PA-00 | WcTouHuk onopHoro curHana 0: [MocTosiHHOE 3HaYeHne 0
NA-ynpasnexus (PA-01)
1: Axarorosbiii Bxog All
2: AHarorosblvi Bxog Al2
3: AHarnorosbivi Bxog Al3
4: Pe3epB
5: MpoTokon cBA3n
6: MHorocTyneHyaThIi
pexum
PA-01 | YcraBka onopHoro curHana 0.0 % ~ 100.0 % (ot 50.0 %
MA-ynpasneHns napameTtpa PA-04)
PA-02 | WcTouHuk curHana 0: Aranorosbi Bxoa All 0
obpatHoi cesiaun M- 1: AHarnorosbI Bxog Al2
ynpaeneHus 2: AHanorosbi Bxod Al3
3: PasHocTb mexay Allun A2
4: Pe3epB
5: MNpoTokon cBA3n
6: Cymma All n Al2
7: Makcumym 3 All n Al2
8: Munumym 13 Al1 n Al2
PA-03 HanpasneHve gevictausa 0: Mpsamoe (4acToTta 0
N[-ynpasnexus YMeHbLIaeTCs C yBenmyeHnem
curHana obpaTtHow cBA3N)
1: OBpatHoe (4acToTa
yBenumuvuBaeTcs ¢
yBenuyeHneM curHana
obpaTHoii cBs3u)
PA-04 | MakcumanbHoe 3HayeHue 0 ~ 65535 1000
AvanasoHa cwurHana M-
ynpaeneHus
PA-05 | MNpornopLmnoHanbHbIi 0.0 ~100.0 20.0
koachumument  MNAO-
ynpasneHus KP1
PA-06 | Bpems uHterpmposaHua 0.01¢c~10.00c 2.00c
NWA-ynpasnexus Til
PA-07 | Bpemsi auddepeHumposanus | 0.000 ¢ ~10.000 ¢ 0.000 ¢
NUA- ynpaenennsa Td1l
PA-08 | YacToTa cpesa npu obpatHom | 0.00 'y ~ PO-10 0.00 'y
HanpasneHun peucteus MNAO-
ynpaeneHus
PA-09 | Mpepen oTtknoHenus MNANO- 0.0 % ~ 100.0 % 0.0%
ynpaeneHus
PA-10 Mpepnen 0.00 % ~ 100.00 % 0.10%
AvddepeHumansHoMn
cocTasnstowen NAO-
ynpasnexus
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PA-11 | Bpems usmereHusi onopxoro| 0.00 ¢ ~ 650.00 ¢ 0.00¢c o
curtana NNA- ynpaenexus
PA-12 | Bpems dunbtpoBaHusi 0.00 ¢~ 60.00 c 0.00c o
curHana obpaTHou cBsA3N
NAO-ynpasnexus
PA-13 Bpemsi BbIxogHOro 0.00 c~60.00 c 0.00c [a}
dunbTpa NUA-
ynpaeneHus
PA-15 | MNponopuvoHanbHbIn 0.0 ~100.0 20.0 o
Koadpdpuument  MNA-
ynpasnexus KP2
PA-16 | Bpems nHTerpvposaHus 0.01¢c~10.00c 2.00c o
NA-ynpasnexws Ti2
PA-17 | Bpewmsi 0.000 ¢ ~ 10.000 ¢ 0.000 ¢ o
anddepeHumMpoBaHust
MA-ynpasnenws Ti2
PA-18 | YcnoBwe nepeknioyeHvie 0: MepekntoyeHne BbIKIOYEHO 0 o
Mexgy napametpamnlun 2 1: MNepekntoyeHre no
MWA-ynpasnexus unppoBoii Knemme
2: MepekntoyeHune no
NPEBbLILLEHNIO OTKITOHEHUS
PA-19 OTKNoHeHne ans 0.0 % ~ PA-20 20.0% o
NepekIIioYeHns Mexay
napametpamu M-
ynpasneHus 1
PA-20 OTKNoHeHue ans PA-19 ~ 100.0 % 80.0% o
NepekItoYeHNs Mexay
napametpamu NAUAO-
ynpasnenus 2
PA-21 HavanbHoe 3HayeHue 0.0 % ~ 100.0 % 0.0% o
NA-ynpasnexns
PA-22 | Bpemsa 3agepxkun 0.00 ¢~ 650.00c 0.00c o
Ha4arnbHoro 3Ha4YeHus
NA-ynpasnexus
PA-25 BobiGop gevictBus  gns Pa3spsag equHny:
MHTErpansHo. 0: MuterpanbHas
coctaenstowein NAI- cocTaBnaloLLas HeakTueHa
perynsaTopa 1: UHTerpanbHas
cocTaBnsioLas akTvBHa
Pa3spsig necsiTkoB:
0: MpoaomkuTb perynupoBky
MWL c nHTerparnbHoi
cocTaBnsloLLen, koraa curHan
obpaTHoi1 cBA3K focTUraet
npeaensLHOro 3Ha4YeHus
1: OCTaHOBWTb PerynupoBKy
ML ¢ nHTerpanbHoi
cocTaBnsitoLLen, koraa curHan
obpaTHoI cBS3u focTuraeT
npeAensLHOro 3HaYeHus
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PA-26 | YpoBeHb obHapyxeHus 0.0 %: 3awuTa He aKTVBHa 0.0 %
noTepu curHana obpatHomn 0.1 % ~ 100.0 %
ceasu MNJ-ynpasnexns
PA-27 | Bpems 3agepxku 0.0c~20.0c 0.0c
obHapyxeHus notepu
curHana obpaTHom CBSA3N
NA-ynpasnexus
PA-28 | MWA-ynpaBneHwe Bo Bpemsi 0: HeakTueHO 1
OCTaHoBa 1: AKTUBHO
F'pynna Pb: MapameTpb! Ansi cneunanbHbIX NPUMEHEHUN
Pb-00 | YcraHoBka pexuma 4acToTbl 0: OTHOCUTENBHO ONOPHOM 0
KayaHus YacToThl
1: OTHOCUTENBbHO
MaKCHMarbHOM YacToTbl
Pb-01 AmnnuTyaa vacToThl 0.0 % ~ 100.0 % 0%
KayaHus
Pb-02 AmMnNnnTyaa 4acToTbl ckadka 0.0 % ~50.0% 0%
Pb-03 MpoaomkUTenbHOCTL LmKna 0.0c~3000.0c 10.0c
4acTOTbl Ka4aHus
Pb-04 | KoacbduuveHT BpemeHn 0.1 % ~100.0 % 50 %
HapacTaHus TpeyronbHow
BOJHbI
Pb-06 | dakTuyeckoe paccTosiHue 0Om~ 65535 ™M om
Pb-07 KonuuecTso nmnynsLcos Ha 0.1~6553.5 100.0
MeTp
Pb-08 | YctaHoBneHHoe 3HaueHne 1~ 65535 1000
cyeTymKa
Pb-09 | HasHaueHHOe 3HayeHve 1~ 65535 1000
cyeTymnKa
F'pynna PC: ®yHKLMM MHOroctyneH4artoro pexuma u MK
PC-00 | CkopocTb cTynenu 0 -100.0 % ~ 100.0 % (ot 0.0%
MHOFOCTYNEHYaTOoro pexuma MaKcHMarbHO YacToTbl
vnmn MK (P0-10))
PC-01 | CkopocTb cTyneHm 1 -100.0 % ~ 100.0 % (o1 0.0 %
MHOrOCTYNeHYaToro pexuma MaKcUMarnbHOM YacToTbl
vnm MK (P0-10))
PC-02 | CkopocTb cTynenu 2 -100.0 % ~ 100.0 % (o7 0.0 %
MHOrOCTYNeHYaToro pexuma MaKcUMarnbHOM YacToTbl
wnm MK (P0-10))
PC-03 | CkopocTb cTyneHu 3 -100.0 % ~ 100.0 % (o1 0.0 %

MHOrOCTYNeHYaToro pexuma
nnun NJIK

MaKCHMarbHOM YacToTbl
(P0-10))
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PC-04 | CkopocTb cTyneHun 4 -100.0 % ~ 100.0 % (ot 0.0 % o
MHOrOCTYNeH4yaToro MakcumanbHow YactoTsl (PO-10))
pexuma mnu MNIK
PC-05 | CkopocTb cTyneHn5 -100.0 % ~ 100.0 % (ot 0.0% o
MHOrocTyneH4aroro MaKkcuManbHow YactoTbl (PO-10))
pexuma mnu MNIK
PC-06 | CkopocTb cTyneHu 6 -100.0 % ~ 100.0 % (ot 0.0% o
MHOroCTyneH4aToro MakcumManbHou YacToTbl (PO-10))
pexuma mnu MK
PC-07 | CkopocTb CTyneHu 7 -100.0 % ~ 100.0 % (ot 0.0 % o
MHOrOCTYNeH4aToro MakcumanbHow YactoTsl (PO-10))
pexuma mnu MNIK
PC-08 | CkopocTb CTyneHun 8 -100.0 % ~ 100.0 % (ot 0.0 % o
MHOrOCTYneH4yaToro MakcumanbHow YactoTsl (PO-10))
pexuma mnu MNIK
PC-09 | CkopocTb cTyneHn 9 -100.0 % ~ 100.0 % (ot 0.0 % o
MHOrOCTYNeH4yaToro MaKkcumanbHow YactoTsl (PO-10))
pexuma mnu MNIK
PC-10 | CkopocTb cTyneHmn 10 -100.0 % ~ 100.0 % (ot 0.0 % o
MHOrocTyneH4aroro MaKkcuManbHow YactoTbl (PO-10))
pexuma mnu MNIK
PC-11 | CkopocTb cTyneHm 11 -100.0 % ~ 100.0 % (ot 0.0 % o
MHOroCTyneH4aToro MaKkcuManbHow YactoTbl (PO-10))
pexuma mnu MK
PC-12 | CkopocTb CTyneHu 12 -100.0 % ~ 100.0 % (ot 0.0 % o
MHOrOCTyneH4aToro MakcumanbHou YacToTbl (PO-10))
pexuma mnu MNIAK
PC-13 | CkopocTb cTyneHu 13 -100.0 % ~ 100.0 % (ot 0.0 % o
MHOroCTyrneH4arToro MakcumanbHou YacToTbl (PO-10))
pexuma mnu MNIAK
PC-14 | CkopocTb cTyneHun 14 -100.0 % ~ 100.0 % (ot 0.0 % o
MHOrocTyneH4aroro MakcumanbHol YacToTbl (P0O-10))
pexuma mnu MK
PC-15 | CkopocTb cTyneHun 15 -100.0 % ~ 100.0 % (ot 0.0% [a]
MHOroCTyneH4arToro MaKkcuManbHow YactoTbl (PO-10))
pexuma mnnu MK
PC-16 | PexuM OKOHYaHus Lmkna 0: BbInonHeHne ogHoOro Lmkna 0 [u}
MK paboTbl U OCTaHOB
1: BbINONHEHWE OQHOIO UMKNa
paboTbl M NpoAomKkeHVe paboTsl
Ha nocrnefHewn ckopoctu
2: HenpepbiBHas UmknudHas paboTa
PC-17 | Oenctaue MNIK npu Epuvnnubl: CoxpaHeHue TekyLuei 00 [u}
OTKIMOYEHWUN NUTaHNS ctynenu MNJK nocne cHATUA
Wnn ocTaHoBe nMTaHusa
0: OTKrtoYeHO
1: BkrtoyeHo
Hecsatkn: CoxpaHeHue TekyLuen
ctynenu MNK nocne octaHoBa
0: OTKIIoYeHO
1: BkrtoyeHo
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PC-18 | BpeMsi BbINOMHEHUS CTYNEHN 0.0 c~6500.0c évmw Y, B 0.0c (v)
(MK) 3aBucumocTm ot (PC-50))

PC-19 | BapwuaHT BpemeHu pasroHa/ 0~3 0
3amepneHnst Ans ctynedn 0
(MNK

PC-20 | Bpems BbLINOMHEHUS CTYNEHN 0.0 c~6500.0c éwnw 4, B 0.0c (v)
(MK) 3aBucumocTm ot (PC-50))

PC-21 | BapuvaHT BpeMeHu pasroHa/ 0~3 0
3ameqanenvs ans ctynenn 1
(MNK)

PC-22 | BpeMmsi BbINOMHEHWs CTyNEHN 0.0 c~6500.0 c (unn y, B 0.0 ¢ (v)
(MIK) 3aBucumocTu ot (PC-50))

PC-23 | BapuaHT BpeMeHu pasroHa/ 0~3 0
3ameqaneHvst Anst ctynenn 2
(MNIK)

PC-24 | Bpemsi BbINOSHEHWS CTYNEHN 0.0 ¢ ~6500.0 ¢ évmw Y, B 0.0 ¢ (v)
(MIK) 3asucumocTy ot (PC-50))

PC-25 | BapuaHT BpeMeHu pasroHa/ 0~3 0
3amepaneHvst Ans ctynenln 3
(NNK

PC-26 Bﬁ)eMﬂ BbIMOMHEHUS CTYMNEeHn 0.0 ¢~ 6500.0 ¢ (unn y, B 0.0c (v)
(MNK) 3asucumocTy ot (PC-50))

PC-27 | BapuvaHT BpeMeHu pasroHa/ 0~3 0
3ameqaneHvs Ans ctynenn 4
(NNK

PC-28 | Bpemsi BbINMOSHEHWS CTYNEHN 0.0 ¢ ~6500.0 c (unny, B 0.0 ¢ (v)
(MNK) 3aBucumocTy ot (PC-50))

PC-29 | BapuaHT BpeMeHu pasroHa/ 0~3 0
3ameqaneHvs Ans ctynendn 5
(NNK)

PC-30 | Bpemsi BbINOMHEHUS CTYNeHN 0.0c~6500.0 c (unny, B 0.0¢c (4)
(MNK) 3aBucumocTy ot (PC-50))

PC-31 | BapuaHT BpeMeHu pa3roHa/ 0~3 0
3amefrneHns Ansa ctyneln 6
(MNK)

PC-32 | BpeMsi BbINOMHEHNS CTYNEHN 0.0c~6500.0 c (unny, B 0.0¢c (4)
(MNK) 3aBucumocTy ot (PC-50))

PC-33 | BapuaHT BpeMeHu pa3roHa/ 0~3 0
3amefneHnst NS ctynenn 7
(MNK

PC-34 Bﬁ)SMH BbIMOSTHEHWS CTYNEHN 0.0c~6500.0c (v y, B 0.0¢c (4)
(MNK) 3aBucumocTy ot (PC-50))

PC-35 | BapuaHT BpemeHu pa3roHa/ 0~3 0
3amefneHnst AN cTynedn 8
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PC-36 | Bpemsi BbINONHEHUs CTyneHn 9 0.0 c~6500.0c éI/IJ'II/I Y, B 0.0c (v) o
(MK) 3aBucumocTy ot (PC-50))
PC-37 | BapuaHT BpemeHu pa3sroHa/ 0~3 0 o
3ameaneHus Ana crynewn 9
(MNIK)
PC-38 | BpeMmsi BbINOMHEHWs CTyNEHN 0.0c~6500.0c (umy, B 0.0 ¢ (v) o
10 (NJIK) 3aBucumocTy ot (PC-50))
PC-39 | BapuaHT BpeMeHu pasroHa/ 0~3 0 o
3ameaneHuns Ana ctynedmn 10
(NNK)
PC-40 | Bpemsi BLINOMHEHUS CTYNEHN 0.0 c~6500.0c éI/IJ'II/I Y, B 0.0¢c (v) o
11 (NNK) 3aBucumocTy ot (PC-50))
PC-41 | BapuaHT BpemeHu pasroHa/ 0~3 0 o
3amepnsnieHns ans crynequ 11
(MNK)
PC-42 | Bpemsi BbINOSHEHWS CTYNEHN 0.0 c~6500.0c émnm Y, B 0.0 ¢ (v) o
12 (MIK) 3aBvcumocTn ot (PC-50))
PC-43 | BapuaHT BpemeHu pasroHa/ 0~3 0 o
3ameqaneHuns Ana ctyneqn 12
(NNK
PC-44 | Bpemsi BbINOSHEHWS CTYNEHN 0.0 c~6500.0c Emnm 4, B 0.0 ¢ (v) o
13 (MIK) 3aBucumocTy ot (PC-50))
PC-45 | BapuaHT BpeMeHu pasroHa/ 0~3 0 o
3ameaneHuns Ana ctyneqn 13
(NNK)
PC-46 | Bpems BLINOMHEHUSA CTYNEHN 0.0 c~6500.0 c (Mnn v, B 0.0c (v) o
14 (NIK) 3aBsucumocTu ot (PC-50))
PC-47 | BapuaHT BpeMeHu pasroHa/ 0~3 0 o
3amepqneHns ans crynequ 14
(MNK
PC-48 | Bpemsi BbINOMHEHWs CTyNeHn 0.0c~6500.0c (umy, B 0.0¢c (4) o
15 (MNK) 3aBucumocTu ot (PC-50))
PC-49 | BapuaHT BpemeHu pasroHa/ 0~3 0 u]
3amepnneHus ans crynedu 15
(MNK)
PC-50 | EguHuubl usmepeHust BpemeHu 0: CekyHabl 0 u}
BbINOMHEHUS CTyNeEHe 1: Yacsl
PC-51 | WcTouHuk 3aaaHnsa ckopocTu 0: lMNocTosiHHOE 3HaYeHNe B 0 o
cTynexmn 0 napameTtpe (PC-00)
1: AnHanoroBbIr Bxog All
2: AHarnorosbii Bxoa Al2
3: AHarnorosbii Bxoa Al3
5: NNO-ynpasnexve
6: KHonku naHenun
ynpaeneHus unu undposbie
Knemmbl «Beepx» unu
«BHun3»
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F'pynna Pd: MapameTpbl KOMMyHUKaLMOHHOrO npoTokona Modbus RTU

PD-00 | CkopocTb 06MeHa AaHHbIMMU 6000: 300 6ut/c 6005
6001: 600 6uT/c
6002: 1200 6ut/c
6003: 2400 6ut/c
6004: 4800 6ut/c
6005: 9600 6ut/c
6006: 19200 6ut/c
6007: 38400 6ut/c
6008: 57600 6urt/c
PD-01 | ®opmaT faHHbIX NpoToKona 0:8-N-2 3
Modbus RTU 1:8-E-1
2:8-0-1
3:8-N-1
PD-02 | INlokanbHbl agpec 0: WupokosewatenbHbIn agpec| 001
ycTpoincTaa B ceTv Modbus 001 ~ 247
PD-03 | 3agepxka oTBeTa 0 mc~ 20 mMc 2 Mc
PD-04 | Bpems cpabatbiBaHus 0.0 c: 3awuTa oTKMoYeHa 0.0c
3aLUMTbI MO OTKIIOYEHMIO 0.1c~60.0c
CBSI3U
PD-05 | Bbibop npoTokona cBs3n 0: HectaHaapTHbIN npoTokon 1
CBSA3N
1: CTaHOapTHbI NPOTOKON
CBSA3N
PD-06 | Pa3peleHue TokoBbIx BenuumH| 0:0.01 A 0
npy CYNTBIBAHUN AAHHbIX NO 1:0.1A
npoTokony Modbus RTU
Mpynna PP: YnpaBneHue napameTpamu
PP-00 | MNaponb nonb3osatens 00000: MNaponbHas 3awmTa 0
HeakTuBHa
00001 ~ 65535
PP-01 | C6poc HacTpoek 00: HeT penctus 00
01: C6poc k 3aBoACKUM
HacTpoWikam, Kpome
napameTpoB ABuraTens n
napons
PP-04 | PaspelueHve Ha 3anuncb 0: Bce napameTpebl 0

napameTpoB

NoAAEPXNBaIOT YTEHME U
3anmcb

1: 3anpeTuTb 3annck Bcex
napameTpoB (JOCTYMHO TOMbKO
yTeHve)
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9.5.2 OnpepeneHne peructpa AnA nepefayn AaHHbIX NpwU
ynpaBneHum no KOMMYHMKaLMOHHOMY NPOTOKONY
Modbus RTU

Agpec pernctpa COCTaBnsieTCs Ha OCHOBE HOMepa rpynnbl U HOMepa
napamertpa:

Crapwwuit 6anT: PO-PF (rpynna P).

[OunanasoH 3HaveHuin: ot 00 go PF.

Hanpuwmep, ans P4.12 peructpom 6yaet 0xF40C.

Ipynna Appec peructpa Apnpec peructpa
napameTpoB Ans cBA3N Aansa 3anucu B RAM
PO-PE 0XFO00-OXFEFF 0x0000-0x0EFF

[nsa rpynn PO-PF pernctpom cBs3n 6yaet Homep OyHKLUMOHANbHONM rpynmbl
1 HOMep napameTpa.

Mockonbky EEPROM 4yacTto nepesanucbiBaeTcsi, 3TO COKpallaeT Cpok
ero cnyx0bl; ANS HEKOTOpbIX MapamMeTpoB €CTb BO3MOXHOCTb 3anucbiBaTb
3HayeHVs B onepaTvBHylo namaTb RAM. K aTori dyHKUMM MOXHO monacTb
TOMbKO MyTEM M3MEHEeHWs CTapLuero paspsija COOTBETCTBYIOLLEro KOLOBOro
afgpeca:

«Ecnn ato napameTtp rpynnbl P — nomeHATb crapwwuin paspag F
COOTBETCTBYHOLLEro KOAOBOro aapeca Ha 0;
Hanpumep

Bxop komaHabl ynpasnenus B M4 (Tonbko 3anuvce):

* KoA pyHKummn P4.12 He coxpaHsieTca B EEPROM u 3agaeT agpec 040C;

OTOT agpec AencTBUTENEH Tonbko Ans 3anucyu B RAM, npu uteHun agpec
HeaecTBUTENEH.

[ns Bcex napameTpoB MOXHO peanv3oBaTth 3Ty OyHKLUMIO C MOMOLLbIO Koaa
komaHabl 07H.

9.5.3 Tabnuua permcTpoB CBA3N

Peructp OnwucaHue DyHKUUMN

3000H Cratyc npeobpasoBaTensi 4acToTbl
(TonbKo YTeHue)

: BpalueHve Bnepeg
: Bpaluenve Ha3ag
: OcTaHoB

1

2

3

2000H YnpaeneHue 3anyckom (3anuck) 1: BpaweHnwue Bnepep,
2: BpalyeHue Hasag
3: Ton4yok Bnepea
4: Tonyok Hasapg

5: OcTaHoB Mo UHepLmn

6: OcTaHoB Cc 3ameaneHnem 7:
C6poc owwnbku
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2001H YnpasneHue BbIXOAHbIMN But 0: peseps
KneMmamu (3anmchb) But 1: peseps
But 2: Pene T
BuT 3 - 6uT 9: peseps
2002H YnpaBneHue aHanorobIM 0-7FFF (0-100%)
BbIxogom AO1 (3anucb)
1000H OnopHasi YacToTa (3an1cb) [ecsaTnyHoe 3HaveHve
1001H Pa6ouas yacTtota (uTeHue) [HecsATnyHoe 3HaveHne
1002H Hanpsbkenne 3MT (4TeHune) [ecATnyHoe 3HaveHne
1003H BbixogHoe HanpsixeHve (YTeHne) | [lecsiTuyHoe 3HadYeHvne
1004H BbIxofHOM TOK (YTeHue) [ecaTnyHoe 3HaveHvie
1005H BbixogHas MOLHOCTb (YTeHWe) [ecaTnyHoe 3HayeHve
1006H BbIXOAHON MOMEHT (YTeHMe) [ecaTnyHoe 3HaveHve
1007H Pabouyas ckopocTb (YTeHne) [ecsaTnyHoe 3HaveHve
1008H CocTosiHMe BXOAHbIX KInemm [ecaTnyHoe 3HayeHve
(4TeHue)
1009H CocTosiHME BbIXOAHbIX KITEMM [ecatnyHoe 3HaveHve
(4TeHue)
100AH HanpsixeHue Ha All (uTeHve) [ecatnyHoe 3HaveHve
100BH HanpspkeHne Ha noteHunomeTpe | [lecaTnyHoe 3HaveHue
BHELUHeW naHenu (YTeHve)
100DH 3HaueHwue cyeTunKa (YTeHune) [ecATnyHoe 3HaveHne
100EH 3HaueHue paccTosHNSA (YTeHne) [HecsATnyHoe 3HaveHne
100FH CKOpPOCTb Harpysku (4TeHue) [HecsATnyHoe 3HaveHne
1010H OnopHbli curHan MU (4texne) [ecsaTnyHoe 3HaveHve
1011H CurHan o6patHoii ceasu ML [ecatnyHoe 3HaveHve
(4TeHwne)
1012H CryneHb MK (4TeHne) [HecsATnyHoe 3HaveHne
1014H CurHan c gatyuka ckopoctum 0.1 [ecatnyHoe 3HaveHve
'y (4teHne)
1015H OcTtaBlweecs Bpemsi paboTbl [ecsaTnyHoe 3HaveHve
(4TeHue)
1016H HanpspkeHue Ha All o [ecatnyHoe 3HaveHve
KOppeKuum (4TeHne)
1019H JInHenHas ckopocTb (YTeHue) [ecsATnyHoe 3HaveHne
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101AH

Bpems BKntoueHns nutaHus
(4TeHwue)

[ecaTnyHoe 3HaveHve

101BH Bpemsi paboTbl (4TeHMne) [HecsATnyHoe 3HaveHne

101DH 3HayeHwue curHana [ecatnyHoe 3HaveHve
KOMMYHVKaLMOHHOrO NpoToKona
(4TeHue)

101EH [encTButensHbIA curHan [ecatnyHoe 3HaveHve
obpaTHOW CBA3K N0 CKOPOCTH
(4TeHue)

1020H OTobpaxeHune UCTOYHMKA curHana | [JecaTnyHoe 3HaveHue
B (4TeHve)

101FH OTobpaxeHune UCTOYHMKa curHana | [JecsTnyHoe 3HaveHue
X (4TeHune)

1020H OTobpaxeHune UCTOYHMKa curHana | [JecsaTnyHoe 3HaveHue
Y (4TeHune)

8000H XKypHan ownGok (4TeHve) 0000: HeT owmbok

0001: Peseps

0002: MNeperpyska no Toky BO
BpeMmsi pa3roHa

0003: lNeperpyska no Toky BO
BpeMmsi 3ameasieHnst

0004: MNeperpyska no Toky npu
NOCTOSIHHOW CKOPOCTN

0005: MNepeHanpseHve BO BpeEMS
pasroHa

0006: NepeHanps»keHve BO BpeMs
3ameaneHus

0007: NepeHanpsixeHne npn
NOCTOSAHHOWN CKOPOCTYH

0008: HeucnpaBHOCTb pe3ucTtopa
3apsiga

0009: Huskoe HanpspkeHne 000A:
Meperpyska MY 000B: MNeperpyska
anekTpoasuratens

000C: MoTeps BXxogHOM hasbl
000D: MoTepsi BbIXOAHOM hasbl
00OE: Meperpes moayns

0010: Owubka nepefaym AaHHbIX
0011: HencnpaBHOCTb
LUYHTUPYHOLLEro

KOHTaKTOpa

0012: Ownbka n3amepeHns Toka
0013: Owwnbka npu
naeHTUdVKaLMM napamMeTpoB
0014: Peseps

0015: Owwmbka npm uyTeHun/ 3anncm
napameTpoB
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0016: HencnpasHocTb MY 0017:
K3 Ha 3emnio

0018: Peseps

0019: Peseps

001A: locTUrHyTO CYyMMapHoe
Bpemsi paboThbl

001B: Nonb3oBaTenbckuii oTkas 1
001C: Monb3oBaTenbCKWin 0TKa3 2
001D: [locTUrHyTO Tekylee Bpems
BKITOYEHWS NUTaHNs

001E: 3HayeHve Toka Huxe
YCTaHOBMNEHHOrO npeaena

001F: O6pbiB AaTynka obpaTHOM
CBA3N

0028: OTka3 n3-3a nynbcauuin Toka
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Maea 10. TunoBble HACTPONKHU

10.1 NoxapHbIN peXXUM 1 (PyHKLUA KKOHTPOIb BbIXO4HOMN JIMHUMNY

MoxapHbll pexum npeanonaraetT paboTy YacTOTHOro npeobpasoBaTtens
naxe B cnyyYyae BO3HUKHOBEHUA KaKux-nnbo OLIMGBOK. ,D,OCTyI'IeH TONbKO
B npeobpasoBatensax YactoTbl cepum LCI ¢ noanepkon noXxkapHoro pexumva.

HacTpoiika v BKno4YeHne NoXapHOro pexumMa:

MNapameTp HaumeHoBaHue [OunanasoH 3HauyeHue OnucaHue
HaCTPOMKU HaCTPOMKU
F06.00 ~ BbiGop hyHKUmM: 0~59 51 BknitoueHne noxxapHoro
F06.08 nsa cepun LCI pexuma ¢ MoMOLLbI0
knemmbl S1-S6; BbIGPaHHOM KNEMMbI
Ins cepum LCI(S)
n LCI-GY/PY-1
KneMmbl S1-S5
F26.00 Twvin noxapHoro 0~2 0~2 BbIGop TMna noxapHoro
pexuma pexuma
F26.01 Hactporika yacTtotsl | 0 ~ F00.03 0~ F00.03 | Yacrora, koTopas 6yaet
MOXapHOro pexuma noaAepX1BaTeCs Npu
paboTe B noxxapHoM
pexume.
F26.02 WHTepean 0~ 100 cek 0 C 3agaHHbIM
nogayu curHana 0 - cpyHKUMS VHTEPBaNom BpemMeHu
oBHapyxeHus HeaKTUBHa MY 6ynet nopasathb
aneKkTpoasUraTens CurHan npoBepku
(cex) LienocTHOCTU kabens B
COCTOSIHUM OCTaHOBaA.
F26.03 MoHuUTOpPUHF 0: He o6HapyxeH/ - MapameTp
COCTOSIHWS! HeW3BECTHbIN cTaTyc MOHWUTOPWHra, KOTOpbIii
anekTpogsuratens | 1: Onektpoasurartesnb nokasblBaeT COCTOsHWE
He nogknoyeH/ kabensa noaKoYeHHOro
06pbIB hasbl anekTpoasuraTens.
2: OnekTpoasuraTernb
noaKIntoYeH

Korga undpoBas knemma c 3agaHHow dpyHKumen 51 («akTmBauusi NoXapHOro
pexMmar) 3aMbIKaeTCsl, akTUBMPYETCS NMOXapHbIA pexyviM. To ecTb, ecnm B npoLecce
paboTbl BO3HUKAIOT Kakve-nnbo owmnbky Ha YacToTHOM npeobpasoBartene, OHu
OyayT urHopupoBarTbkcs, U paboTa OyaeT npoaormkaTbcst 6e3 OCTaHOBKY.

F26.00 Tvnbl NoXapHOro pexxumMa:

0: UcTouHuk yvacToTbl 3agaetcs napametpom F00.06, UCTOYHMK KOMaHA
3apaetca napameTtpom F00.01

1: YactoTa ocTaeTcsi NOCTOSIHHOW W 3agjaeTcs napameTpom F26.01
C BO3MOXHOCTbO OCTaHOBA.

Mpu nojaye curHana Ha KMeMMy MOXapHOro pPeXuMa MPOUCXOAMUT MycK
4YacToTHOro npeobpa3oBaTtens, ¥ OH He MOXeT OblTb OTKIIOYEH, MOKa Kremma
3amMkHyTa. OTKMIOYEeHe YacTOTHOrO NpeobpasosaTens BO3MOXHO C MOMOLLbIO
33[]aHHOMO MCTOYHMKA KOMaH/ TOMbKO MPW Pa3oMKHYTON KIeMMe MOXapHOro
pexvmMa, unm ¢ MOMOLLbI0 LUMEPOBON KIEMMbl «aBapUMHbIA OCTaHOB» MNpu
3aMKHYTOW KNemMme MoXapHOro pexvma.



2: YacTtoTa ocTtaeTcs MOCTOsIHHOM W 3apjaeTcsi napametpom F26.01 Ges
BO3MOXHOCTW OCTaHOBa.

Knemma aktvBaLum noXapHOro pexxvma npu AaHHON HacTpolike cpabaTbiBaeT
no BocxoasLemy poHTY. [ponMcxoanT aBTOMaTUYECKWI 3anycK U YaCTOTHbIV
npeobpasoBaTenb HEBO3MOXHO OCTaHOBWTL 40 TeX Nop, Nnoka He ByaeT CHATO
nuTaHne Unv noka 4acToTHbIV Npeobpa3oBaTenb He BbIAET U3 CTPOS.

F26.02: MNpn ycTaHoBNEHHOM 3Ha4eHnn «0» OYHKLMS HeaKTVBHa.

IMpy ycTaHOBKE 3HAYEHWISI, OTIIMHHOTO OT HyIS, aKTUBUPYETCS (DYHKLIMS NPOBEPKA
LierloCTHOCTM Kabens mMexxay npeobpas3oBaTenem YacToTbl U AreKTpoaBuraternieM ¢
MHTEpBaroM BpeMeH!, yCTaHOBIIEHHOM B 3TOM NapamMeTpe.

Mapametp F26.03 wucnonb3yetcs AN MOHUTOPUHra  COCTOSIHUSA
anekTpogsuraTens.

10.2 NoppepxaHne NOCTOAHHOTO AaBneHus Boabl LCI

ny
+24V
\%
Hatumk ACM o
AasnexHus DCM j Al1
Al |
S1
Myck
DCM
DYHKUMOHANbHbIN HassaHwue cdyHkuun 3HaueHue OnucaHue
Koa
F00.01 BapuaHT paboTbl B 0 YnpaBneHue ¢ naHenu
pexuvme ynpaBneHus
1 YnpaeneHwe ¢ knemm (c
S1) (npw nogaye NUTaHus
1 3aMKHYTOM kKnemme
S1 c DCM npoucxoaut
aBTOMaTUYECKUI
nepesanyck)
F00.05 HwxHsas npefensHas Ot 25.00 Iy (3Ha4eHve
vyacroTa 0o 35.00 ycTaHaBnmBaeTcs
B COOTBETCTBUN C
haKTU4eCcKUMK yCnoBusmu
aKcnnyaTaumm)
F00.06 BapwaHT uctovHuka 8 M A-ynpasneHve

3aAaHna 4acToTbl A



F00.12 Bpewmsi pasroHa 20.00 3HayeHue ycTaHaBnmBaeTcs
B CeKyHAax B COOTBETCTBUM
¢ (hakTM4YeCKMMU yCroBUsSiMU
akcnnyaraumm
F00.13 Bpewmsi sameqneHus 20.00 3HayeHvie ycTaHaBnmBaeTcs
B CeKyHAax B COOTBETCTBUM
C (hakTM4ECKMMU YCrIoBUSIMU
akcnnyaraumm
F10.00 McToYHMK onopHoro 0 LindbpoBoit onopHbIii curHan B
curvana NAO- napameTpe F10.01
ynpaBneHus
F10.01 3HaueHe OrnopHoro 5.0 3HaueHve ycTaHaBnueaeTcs B bap
curnana NAQ- NCXoAs U3 hakTU4ECKNX yCrosun
ynpaeneHus akcnnyaTauum (Tpebyemoe
faBneHue)
F10.02 McTouHmk curHana 0 Anxanorosbii Bxog All
obpaTHow ceasu NNI-
ynpaBneHus
F10.03 HanpasneHve gencteus | 0 Mpsimoe peiictBue. Yem Gonblue
NWA- ynpasneHus curHan obpaTHoW CBSI3W, TEM HUXE
YacToTa (3aBoAckas ycTaHOBKa)
1 O6paTHoe delicTare. Yem
MeHbLUe cUrHan obpaTHom CBs3u,
TEM HWXe YacToTa
«Cnawmity pexum He MOXeT paboTaTb Npu peanusauum
== | [WA-ynpaBneHns B ob6paTHOM HanpasneHun (korga 4acroTa
== | yBenuuuBaeTcs C yBenuyeHuem curHana obpaTHon cssA3n). Ans
BknoveHuss  MWO-ynpaBneHns B oBpaTHOM  HanpaBneHun
HeobXoAMMO BbIKIIOUYUTE «Cnawwminy pexum (F09.50 = 0; F09.52 = 0).
[Onsa peanusaumy OaHHON BO3MOXHOCTW MpW 3aka3e Heobxogmmo
3anpocuTb cneuynanbHoe obHoBNEHME.
F10.04 [nanasoH namepeHus 10.0 3HayeHuWe ycTaHaBnNMBaeTcs B
faTyvka AaBneHus Bap ncxoas na dakTuieckmnx
YCIOBWIA dKCNyaTaLumm
(Avana3oH AaBneHus AaTyuka)
F08.03 OTob6paxeHue B H.0301 OnopHbln curian NNA-

pexuvme paboTbl

A

ynpasneHust

CurHan obparHoii cBsian
M- ynpaeneHus

OnopHas yactoTa

Pab6ouasi yactota

b
H
[=
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F08.05 OTob6paxeHve B H.0031 H OnopHeIf curnan NMUA-
pexxMMme ocTaHoBa ynpaenexus
CurHan Ha Bxoae All
[
H OnopHas yactoTa
F06.18 MuHMManbHbIN 02.00 Bbi6op cBsiau Mexay BXOAHbIM
BXOAHOW curHan B curHanom ¢ knemmsl Al1
Kpvson All 1 curHanom obpaTHom CBA3N
MW A-ynpaBnexus. 3amevaxve:
Mo ymonyaHuio yctaHoBneH
[nanasoH aHanoroBoro
BXoAHoro curHana 0 ~10
B. Ecnu BxogHoW curHan —
TOKOBGIV B Ananasoxe 0 ~ 20
MA, HanpspkeHue coxpaHsieTcs
B AvanasoHe 0 ~10 B; ecnn
BXOZHOW CMrHan — TOKOBbIV
B AnanasoHe 4 ~ 20 MA,
UCMonb3yeTCst AnanasoH
HanpsxkeHwin 2 ~ 10 B
F02.00 Twn gBuratens -- OBbIYHbIV
F02.01 Hom. MowHocTb -- kBT C wunbabl gsuratens
nsuratens
F02.02 Hom. yactota --Ty C wunbAabl Asuratens
nsuratens
F02.03 Hom. ckopocTb -- 06/ C wwunbAabl Asuratens
asuratens MUH
F02.04 Hom. HanpsbkeHne --B C wwunbabl gsuratens
nsuratens
F02.05 Howm. Tok asuratens -A C wwunbabl Asuratens
F17.08 OnopHebint curHan NMUAA- | -- o.e. TonbKO MOHUTOPWHT.
ynpaBneHus Moka3bIiBaeT, kakov OMOPHbIN
curHan (B OTHOCUTENbHbIX
eAVHNLAaXx) YacTOTHbIV
npeobpasoBaTens CTpemuTcs
nopAepxuBaTb
F17.09 CurHan obpaTHoi --0.e. TonbKO MOHUTOPWMHT.
cesasu NMAI- Moka3sbiBaeT nHhopmaLmio o
ynpasreHus TeKyLLeM AaBneHuy ¢ gatumka
(B OTHOCUTENbHBIX €ANHMLIAX)
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10.3 NMopaepxaHmne NOCTOAHHOro AaBneHus Boabl LCI
C perynmpoBKOM pexuma cHa

my
+24V
V
Hatyumk ACM o
AaBrneHus DCM j Al1
Al1 :
S1
Myck
DCM
DYHKUUOHANbHbIN HassaHwue cyHkuun 3HaueHue Onucanue
koA
F00.01 BapuaHT paboThl B 0 YnpaeneHue ¢ naHenu
pexume ynpasneHus
1 YnpaeneHue ¢ knemm (c
S1) (npu nogaye nUTaHus
1 3aMKHYTOW Knemme
S1 ¢ DCM npoucxoaut
aBTOMaTU4ECKU
nepesanyck)
F00.32 Makpoc nameHeHus 1236* MNepexon B pexum
napameTpoB nogAepxaHus
MOCTOSIHHOTO AABMEHMSI.
3apaet napameTpbl
F00.05 =20.00 I'uy,
F08.03 = H.038D, F08.05
= H.2011
F00.05 HwxHas npegensHas Ot 25.00 oo Iy (3Ha4eHue
YyactoTa 35.00 ycTaHaBnmBaeTcs
B COOTBETCTBUM
C hakTU4ecKkumMm
YCnoBMAMU
aKcnnyarauum)
F00.06 BapwuaHT nctovHuka 8 MA-ynpaBneHve

3afaHna 4acToTbl A



F00.12

Bpewms pasroHa

20.00

3HayeHvne
ycTaHaBnvBaeTcs
B CeKyHJax B
COOTBETCTBUM C
bakTnyeckummn
YCINOBUAMU
aKcnnyatauumn

F00.13

Bpems 3ameanexus

20.00

3HayeHve
ycTaHaBnvBaertcs
B CEKyHAax B
COOTBETCTBUU C
bakTnyeckummn
yCnoBUAMU
aKcnnyaTauumn

F10.00

VICTOYHVWK OnopHOro
curiana NQ-
yrnpaBneHus

LindbpoBoi onopHbIi
CurHan B napametpe
F10.01

F10.01

3HaueHue onopHoro
curiana NAQ-
yrnpaBneHus

5.0

3HaveHve

ycTaHaBnueaeTcsi B bap
NCX0As U3 hakTU4ECKNX
YCroBWiA 3KkcnnyaTauum
(Tpebyemoe faBreHue)

F10.02

WCToYHMK curHana
obpaTHol cBS3n
NA-ynpaenexHus

AHanorosblin Bxog All

F10.03

HanpasneHve
npencreua NNA-
ynpaBneHus

Mpsimoe pencreve.
Yem Gonblue curHan
obpaTHoW cBA3K,

TEM HUXe YacToTa
(3aBoAckast ycTaHoBKa)

O6paTHoe feiicTBuE.
Yem MeHblue curHan
obpaTHoii cBsi3n, TeM
HWXe YacToTa.

F10.04

[nana3oH namepeHus
faTtyvika JaBneHns

10.0

3HauyeHvne
ycTaHaBnvBaetcs B bap
ncxoas n3 hakTnyeckmx
YCNOBUIA 3KCNnyaTaumm
(avanasoH AaBneHus
naryvka)
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F10.28

Pa6orta NAUA-
ynpaBneHusi B

COCTOAHUKN OCTaHOBa

0,1

3HayeHvne
yCTaHaBnuBaeTcs u3
akTN4eCcknx ycnosum
akcnnyatauun. Ecnin
CALLMNIA PEXUM HYXEH,
TO yCTaHOBUTBL 1; ecnu
CRALWNIA PEXNM He
HYXX€eH, TO YCTaHOBUTb
0.

F09.50

[aBneHue Bbixoaa n3

crnsauero pexmnma

3.0

3HayeHve
ycTaHaBnvBaetcs B bap
nexoas n3 akTu4eckmnx
YCIOBWIA dKcnnyaTauum
(MUHMManeHoe
[aBrieHne cucTemsl).
Korpa pabouee
[aBreHne CTaHoBUTCS
HWXXE YCTaHOBINEHHOMO
3HaYeHws,
npeobpa3oBaTtenb
YacToTbl
aBTOMaTHYeckn
NepexoanT B pexum
paboTbl

F09.51

Bpemsi 3agepxku

BbIX0Za 13 CMsILLEero

pexvma

5.0

3HayeHve
ycTaHaBnvBaeTcs B
CeKyHAax ucxoas us
akTM4eCKnx ycrnosum
aKcnnyaTauun.

F09.52

YacroTa nepexopa B

CMSALLUI pEXUM

Ot 26.00
no 36.00

3HayeHve
ycTaHaBnvBaeTcs
MCX0As M3 peluaeMblx
3afad B BUAe npoueHTa
OT 3HayeHus. 3HaveHne
[aHHOro KoAa AOMKHO
GbITb BbILLE 3HAYEHUS
koaa F00.05. Korga
pabouas yactoTta
CTaHOBUTCS HUXeE
YCTaHOBIEHHOMO
3HaYeHws,
npeobpa3oBaTenb
YacToTbl
aBTOMaTUYeECKU
nepexoauT B CnAWnn
pexum
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F09.53 Bpewmsi 3agepxkun 50 3HauyeHune
aKTMBaumMm cnawero ycTaHaBnmBaeTcst
pexuma B CeKyHaax B
COOTBETCTBUU C
aKkTnyeckumm
ycrnosmsamMun
aKcnnyatauum
F08.03 OTo6paxeHve B H.0301 H OnopHbin curkan NAA-
pexwvme paboTbl ynpasneHus
b CurHan obpaTHoii cBsian
MWA- ynpaBneHus
H OnopHas yacToTa
P Pabouasi yactota
F08.05 OTo6paxeHve B H.0031 H OnopHsIf curnan NMAA-
pexume ocTaHoBa ynpaenexus
CurHan Ha Bxope All
(&) A
H OnopHas Yactota
F06.18 MwuHumManbHbIM BxogHon | 02.00 BbIGop cBA3U MexAy BXOAHbBIM
curHan kpuson Al1 B curHanom c knemmel Al1
¥ curHanom obpartHoi cBa3un
MA-ynpaBnexus. 3amevaHue:
Mo ymonuyaHuio ycTaHoBMEH
[AnanasoH aHanoroBoro
BXxoAHoro curHana 0 ~10
B. Ecnu BXoagHoOM curHan —
ToKOBbIN B AnanasoHe 0 ~ 20
MA, HanpshxeHue coxpaHsieTcst
B ananasoHe 0 ~10 B; ecnin
BXOZHOW CUrHamn — TOKOBbIV
B AnanasoHe 4 ~ 20 MA,
ncrnonb3yeTcs AuanasoH
HanpsbxeHuii 2 ~ 10 B
F02.00 Twn geuraTens - OBbIYHbIi
F02.01 Hom. MowHocTb -- kBT C wunbabl gBuratens
asuratens
F02.02 Howm. yactoTa -y C wunbapl gsuratens
asuratens
F02.03 Hom. ckopocTb -- 06/ C wwunbapl ABuratens
asuratens MUH
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F02.04 Hom. HanpsbkeHne -B C wunbapl AsuraTens

asuratens
F02.05 Howm. Tok aBuraTtens -A C wunbapl AsuraTens
F17.08 OnopHbIi curHan M- --o0.e. TonbKO MOHUTOPWHT.
ynpaBneHus Moka3sblBaeT, Kakon ONopHbIN
curHan (B OTHOCUTESbHbIX
eVHULaX) YaCTOTHbIN
npeobpasoBarternb CTpemMuTCs
noafAepxuBaTh
F17.09 CurHan obpaTHoii ceasn | -- o.e. TonbKO MOHUTOPWHT.
MWA-ynpaenenus Moka3sbiBaeT MHopmaLmio

O TeKyLLueM AaBneHnu
C Aatyuka (B OTHOCUTESIbHbIX
eauHuLax)

* TMpun yctaHoBneHnn 3HadyeHun napametpa F00.32 otnunyHoro ot «0»,
HEBO3MOXEH cbpoc napameTpoB 4Yepe3 napametp F00.28. Ona cbpoca
napamMeTpoB HeO6X0AMMO yCTaHOBUTL 3Ha4YeHne «0» B napametpe F00.32.
10.4 DaTymuk Temnepatypbl PTC

Ecnu npeobpasoBatenb 4yacTtotbl cepum LCl ncnonbsyetcs ¢ AaTynkom
PTC, To cnefyeT HacCTPOUTb €ro No HUXeyKa3aHHON CXeMe.

+10B Al ACM RA 51 RB DCM

R=4.7 kOm PTC
1/4 B
®DYHKLMOHaNbLHbIN HasBaHue dyHKumn 3HayeHue OnucaHue
Koa
F07.03 Bbi6op dhyHKUMM 31 [ocTwxeHne ogHoro
penenHoro Bbixoga R 13 nNpeaenbHbIX 3Ha4YeHnn
CUrHana aHanoroeoro Bxoga
All
F06.00 BbiGop dyHKLmm 33 Monb3oBaTenbckuii 0TKa3
knemmbl S1
F09.46 HwkHuin npegen BxogHoro | 4.1 3HayeHvie ycTaHaBnMBaeTCA
HanpsbkeHnsa All B BonbTtax
F09.47 BepxHuii npegen 10.0 3HaueHvie ycTaHaBMBaeTcs

BXOOHOTO HanpsbkeHns All B BonbTtax
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