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BBepeHune

Bnarogapum Bac 3a npuobpeTeHne npeobpasoBaTtens 4acToTbl Cepum
INVENT. [Mepen Havanom paboTbl BHMMATENbHO W3yuuTe HacTosLlee
PYKOBOACTBO. HapylleHne yka3aHHbIX B  pykoBodcTBe  TpeboBaHWi
3KcnnyaTauum MoXeT NPUBECTU K BO3HWKHOBEHWIO HEMCNPaBHOCTEN, OTKa30B,
COKpaLLEHWNI0 CpoKa 3Kcrnyatauun obopyaoBaHus MW axe K HaHeCeHWio
TpaBMm.

YcTaHOBKY M BBOA, B 3KCMNyaTauuio Bceraa criegyeT nnaHMpoBsaTb
1 BbINOMHATL B COOTBETCTBUM C MECTHbIMW 3akoHamu 1 Hopmamun. INSTART
He NpuHUMaeT Ha cebsi HUKakux 06s3aTenbCTB B Cryvae HapyLleHUA MecTHOro
3aKkoHofaTenbCTBa U/Mnun apyrux Hopm 1 npasun. Kpome toro, npeHebpexeHve
HOPMAaTUBHBLIMU JOKYMEHTaMU MOXET CTaTb MPUYMHOWN Henomnagok npuBoAa,
Ha KOTOpble He PacnpOCTPAHSETCA rapaHTUsA N3roToBUTENs.

B cnyyae HeobxoOMMOCTM  KOHCynbTauuMu MO WUCMONb30BaHWUIO
npeobpasoBaTtens 4acToTbl WM CEPBUCHOMY OOCHYXMBaHWIO YCTPONCTB
obpaTtuteck B TexHu4deckyto nogaepxky OO0 «MHcTapT».

Mpw BBOAE B 3KCMyaTaumMio BbINOMHWTL Crieaytowmne 4eicTBUs:
BbINONHUTL NPUEMKY U OCMOTP:
- LlenocTHocTb uU3genusi 1 KOMNIEeKTHOCTL COrfacHo NacnopTy.

- COOTBeTCTByeT NN HOMUHanNbHOE 3HayeHue, yKaszaHHOe Ha 3aBOACKOM
Tabnuuke, 3Ha4eHuto, YyKa3aHHOMY B BallleM 3aKase.

[MpoBepuTb COOTBETCTBME CETEBOrO NMUTAHUS U HOMWHAIbHLIX NapameTpoB
aneKkTpoasuratena gnana3oHy Hanps>XeHus CUNoBOoro n1UTaHuA.

BbInonHutb YCTaHOBKY U NOAKIKO4YEeHMe B COOTBETCTBMU C peKOMeHaaunamu,
YKa3aHHbIMU B rnase 3 HacTosiero pyKkoBoacCTBa.

BbInonHnTL nNapameTpupoBaHWe B COOTBETCTBUW C TEXHONOrMYECKUMMU
ycnoBuamun.

B Cnyyae BblABNEeHUA HapyweHUua OAHOro W3 MNyHKTOB HemeareHHO
CBSXXMTECh C MpoussoauTenemM unun Bawwmm nocTasLLMKOM.

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

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

B oTBETCTBEHHOCTb MOMb30BaTeNst BXOAWUT MPOYTEHUE U MOHWMaHUEe BCcexX
MHCTPYKUMIA B [JAHHOM PYKOBOACTBE BMIOTb [0 YCTAHOBKM, WCMOMb30BaHMS
unum obecnyxuBaHusa npeobpasoBaTens 4acToTbl; CredoBaTb MNpaBunam
anekTpobe3onacHOCTH,  BKMOYasi  MCMONb30BaHWE  COOTBETCTBYIOLLETO
3aWMUTHOrO 060PYAOBAHUSI U MOSyYEHUE HEOOXOAMMbIX KOHCYMbTauui nepen
MCnonb3oBaHWeM 3Toro 06opyaoBaHMss CnocoGoM, OTAINYHBIM OT ONMUCaHHOTO
B JaHHOM pYKOBOACTBE.

B pykoBoACTBE MCMONb3YHOTCS CrieAyoLne CUMBOIIbI:
BHumaHue!
[aHHbIl  cuMBOM  MCMONb3yeTcs B PYKOBOACTBE, YTOObI
A NMpUBIeYb BHUMaHVE MOoNb3oBaTenss K HeoGX0AMMOCTU MPOSBNSTb
ocoboe BHWMaHWE MpU MOHTaxe, 3KCniyaTaumm u obcnyxuBaHum
obopynoBaHusi.

OnacHocTb!

HecobniogeHve TpeboBaHuUiA Npy BbIMOMHEHUW AAHHOW onepaumn
MOXEeT MPUBECTU K TSHXKKMM TpaBMaMm W neTanbHbIM NOCMNEACTBUSIM.

3ameuyaHue

YkasblBaeT Ha BaXKHY0 MHOpMaumio, npeHebpexeHne KOTopoW
MOXET MPUBECTM K MOBPEXAEHNIO 060PYAOBAHNS.

1.1 Mepbl NnpeAOCTOPOXKHOCTHN

O6wWwune Mepbl NPeAOCTOPOXHOCTU

+ [o Havanma npVMMeEHeHWss BHWMATENlbHO O3HAKOMbLTECh
CHaCTOSLLEN UHCTPYKLUMEN.

+ K pabote no ycraHoBke ¥ 3kcnnyaTauuu npeobpasoBatens
OOIMKeH [ornycKaTbCs TONMbKO KBanMUUUPOBAHHBIA U OBYyYEHHbI
nepcoHarn.

* Yb6egutecb B TOM, 4TO napameTpbl npeobpa3oBaTens
COOTBETCTBYIOT NapaMeTpam afeKkTpogsuraTens.

+ T[locne nogkmnYeHWsi MecTa  CUMIOBbIX  COEAUHEHWN
peKOMEHAYETCsi 3aU30MMpoBaTh.

* [lpn BbINOMHEHUN PEMOHTHLIX W  MPOCUNAKTUHECKMX
paboTr npeobpasoBaTenb AOMKEH ObITb OTKIIOYEH OT CETU MU
anekTpogBurartens.

* He nogkntovante cetb Kk knemmam U, V u W. 3710 moxeT
NpUBECTU K NOBPEXAEHNIO Npeobpa3oBaTens YacToThl.



* MNMpeobpaszoBaTtenb 4acToTbl HE MOXET OblTb UCMONb30BaH Kak
pa3beauHUTENb LENy U N30nupyoLLee yCTPONCTBO.

* He ponyckaeTcsi nonagaHve Bnary BHyTpb npeobpasoBatens
4acToThI.

* He ycraHaBnuBaiTe KoHAEHCATOPbl ANs  MNOBbILEHUS
KoadphmLMEHTA MOLLHOCTU 3MNEKTPOABUraTens unu BapucTop Ans
MonHuesawmTel Ha Bbixode MY. B npotnBHOM cnyyae MY moxer
curHanuavnposaTb 06 owunbke NO TOKOBOW Meperpyske unv gaxe
BbIATW U3 CTPOSI.

MpeaynpexaeHue 06 onacHOCTH

* [o Tex nop, nMoka WCTOYMHWK NUTaHWSI MOAKMIYEH (BKMtoYas
cnyyaum, korga MY B cOCTOSHUM OLIMBKN MNU HAXOAUTCSA B peXuMe
OXWAAHUSI KOMaHAbl), BXOAHbIE U BbIXOAHbIE TOKOBEAYLUME LUWHBbI
HaxoAATCs Nof, HanpsbKeHUEM.

* Ecnu MY nopkntoyeH K CeETU WU UCTOMHWKY MEepPeMEHHOro
TOKa, MWTaHWe Ha anekTpoaBuratenb MOXeT ObiTb nogaHo
B nto6oii MOMeHT. HenpeaHaMepeHHbI Nyck BO BPEMsi HACTPOWKM,
06CnyXMBaHUSE UMM PEMOHTHBIX PaboT MOXET NMPUBECTU K TSXKKUM
TpaBMam W neTanbHbIM NOCNEeACTBUAM.

+ B T4 ycraHoBneHbl KOHAEHCATOPbl, KOTOPbIE OCTaKTCA
3apsSKEHHbIMU eLle HEKOTOpOe BPeMs NOCre OTKIMIYEHNUS MUTaHUS.
[MosTomy HeobxoauMOo BblKAATb HE MeHee 5 MUHYT nepea Havanom
obcnyxuBaHusi BO n3bexaHue yaapa arnekTpu4eckuM TOKOM.

KopoTkoe 3ambikaHue

B cnyyae cepbesHOM mneperpy3km Uu MNOSIBNEHUSI KOPOTKOrO
3amblkaHusl, pabota npeobpasoBaTenss 4acToTbl AOMKHA ObITb
HeMe[neHHO npekpalieHa. Mocneyowmin BBOA B 3KCnnyaTauuio
OCYLLECTBMSETCA TONMbKO Mocrne cobnogeHus pekomeHaauum u

TpeboBaHuii (rnasa 8).

3asemneHue

B oTBeTcTBEHHOCTb nonb3oBaTens (MnNu  cneumanucTa,
3aHUMaKLWMMCA  MOHTaXOM UK noaknioyeHnem [M4Y)  Bxogut
NoAKMNYEHNE  3a3eMIeHUss B COOTBETCTBUM C  MECTHbIMU
cTaHaapTamu anekTpobesonacHocTU.
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1.2 PekomeHaauumu

[ns o6ecneveHust HagexHoM 1 6esonacHol paboTbl ycTpoiicTaa,
pPEKOMEHAYETC S UCMOSb30BaHNE AONOSNHUTENBLHOTO 060pPyAOBaHUS.
MogpobHee — cm. masbl 3.2 1 3.3 HACTOALWEro PyKOBOACTBA.

MpodmnakTuyeckoe o6cnyxmBaHue

KpaHe BaxHO BbIMOMHATE Npodunaktuyeckoe obCnyxvBaHvue
W perynsipHble MpoBepku npeobpasoBaTensi 4acToTbl, B KOTOpoe
BXOOMT O4MCTKA, PErynsipHbIi KOHTPOMNb U 3aMeHa M3HalLMBaeMbliX
netanen. [NogpobHee cm. Ha cante ([lepeveHb paboT No NN1aHOBOMY
1 TexHnyeckomy obcnyxmBaHuio npeobpasoBarenen YacToTbl)

Pa6oTa Ha YacToTe HMXe U Bbllle HOMUHaNbLHOMU

Ecnu B TexHonornyeckom npoLiecce BO3IMOXHa NPOAOIHKUTENbHAsN
pabota anekTpoABuraTensi Ha HU3Kux obopoTax, TO peKoMeHayeTcs
1cnonb3oBaHNe AOMNOMHUTENbHOTO OXNAXKAEHUS aneKTpoaBuraTens
WM UCMOMnb30BaHVe 3neKTpoaBuraTens, afanTUPOBAHHOIO Ans
M4Y. Ecnn Heobxogmma paboTa Bbllle HOMWHANbHOW CKOPOCTH,
npyMUTE BO BHMMaHWe peKoMeHAauun 3aBOAa-U3roTOBUTENSA
anekTpoaBuraTens.

Bu6paums MexaHU4ecKoro ycTpoucTea

OnekTpoABuraTenb MOXET BOWTU B MEXaHW4YecKUin pe3oHaHC
B OnpeaenéHHoM ananasoHe YacToT, YTO NPUBEAET K NOBLILIEHHOMY
YPOBHIO LWymMa W BuOpauuin. YTobbl m3bexarb aToro adpcexTa,
cneayeT UCKITIOYUTb Pe30HaHCHbIEe YacToThl M3 paboyero AnanasoHa,
ucnonb3ysi  (OYHKUMIO  CKaYkooBpa3HOro W3MEHEHUs! BbIXOLHOW
YacToThl.

1.3 YTunusaumusa

B coctaBe matepuanos, npuMMeHsieMblx B npeobpasoBaTtensix
YyactoTbl «MHCTapT», He codepXuTcsl BellecTB, KOTOpble MOryT
oKa3aTb BPEAHOE BO3AEWCTBME Ha OKPYXatoLLYHO Cpeay B npoLecce 1
nocrne 3aBepLUeHUs aKcnyaTauum usgenus. B coctase matepuanos,
NpYMEHSIEMbIX B U34ENUW, HE coaepxaTcs AparoLeHHble MeTansbl B
KOMMYecTBax, MPUrogHbIX Ans caauu.


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

Mocne okoHuyaHuss cpoka cnyxbel T[4  noasepraetcs
MeponpuATUAM MO MOArOTOBKE M OTNpPaBKe Ha YTUIM3auuio B
COOTBETCTBMM C  HOPMATUBHO- TEXHUYECKUMW  [OKyMeHTamu,
NPUHATLIMU B 3KCMNyaTUpYOLLEeN opraHvM3auuyM Mo yTurmsaumm
nnacTuka, YepHbIX, LBETHbIX METAOB U ANEKTPOHHbIX KOMMOHEHTOB.

OGopynoBaHne, cofepxallee 3MeKTpU4eckne KOMMOHEHTbI,
Henb3s yTUIM3MpoBaTb BMecTe € ObitoBbiMu oTxogamu. OHO
[OMKHO ObITb YyTUN3NPOBAHO OTAENBHO B COOTBETCTBUM C MECTHBIM
AeViCTBYIOLWMM Ha A@HHBIN MOMEHT 3aKOHOAATENIbCTBOM.

1.4 YcnoBus xpaHeHUs1 U TPaHCNOPTUPOBaHUA

Mpubopbl TPaHCNOPTUPYIOTCA B 3aKpbITOM TpaHcnopTte noboro
Buaa. KpenneHwe Tapbl B TPaHCMOPTHbIX CPEACTBaX [OOIMKHO
NPOWU3BOAUTLCS  COMMAcHO npaBunaMm, [AeNCTBYIOLWMX — Bupax
TpaHcnopTa.

YcnoBusi  TpaHCMNOPTMPOBaHUS  OOMKHbI  COOTBETCTBOBATb
ycnosusaM 5 no MOCT 15150 — 69 npu TemnepaTtype OKpy>KatoLero
Bosgyxa — 25...+ 55 °C ¢ cobniogeHnemM mMep 3awuThl OT yAapoB K
BUGpaumii.

Mpu ANMTenbHOM XpaHeHUn HeobXoaMMO y4UTLIBaTb crieayoLme
pekoMeHaaLmn:

XpaHuTb npeobpasoBaTenb 4acTOTbl B OPUTMHANBHOM YNakoBKe.
YcnoBusi XxpaHeHns B Tape Ha CKnaje M3rotoBuTens u notpebutens
OOmkHbl  cooTBeTcTBOBaTh ycnosusm 1 no TOCT 15150-69.
B BO3dyXe He [OIKHbl MPUCYTCTBOBATb arpeccuBHble NPUMECH,
Temneparypa xpaHeHus — 20...+ 60 °C.

Ecnu temnepartypa anutenbHoro xpaHenust Hwke 0 °C, nepen
BBOAOM B 3KCMnyaTtaumio Heobxoaumo nomecTuTb obopyaoBaHune B
cyxoe nometleHune c Temnepartypoin + 10...+ 25 °C Ha cpok He MeHee
4 yacos.

INSTART®



MagBa 2. O6wasn nHdgopmaums o cepumn INVENT

MpeobpaszoBatens 4actotbl cepun INVENT npencraBnsier cobow
onTUManbHoe LMGPOBOE pelleHne Ans  yrnpaBrneHust  TpexdasHbIMu
ACUHXPOHHBLIMW  3NEKTpoABUraTeNsIMM C KOPOTKO3aMKHYTbIM POTOPOM  WIK
CUHXPOHHBIMM 3MNEKTPOABUraTENAMM C NOCTOAHHBIMWU MarHUTamMmu Npy BXOAHOM
HanpsbkeHun 230 B unm 400 B (3aBucut ot mopenu). [MpeobGpasosatenu
yactoTbl cepun INVENT MCnonb3yoTcst B LUMPOKOM CMEKTPe NPOMBILLNEHHbIX
NPYMEHEHU, B CUCTEMAX BEHTUMSILUM M HACOCHbIX arperaTtax.

21 MpuHUMN  ycTpoicTBa npeoGpasoBaTensi  4acToTbl
cepumn INVENT

INVENT npeactaBnsier cobori ceputo npeobpasoBatenen 4acTtoTbl,
MCMoNb3yeMbIX Ans YNpaBneHUst SnekTpoaBuratenemM nepemMmeHHoro Toka. Ha
pucyHke 2.1 npuBegeHa npuHUMnuanbHas anekTpuyeckas cxema TpexdgasHoro
MY. Beinpsamutens npeobpasyeT TpexdasHoe NepeMeHHOe HanpshkeHue B
nocTosiHHoe. [pynna aneKkTponMTUYECKMX KOHAEHCATOPOB 3BEHa MOCTOSIHHOIO
TOKa CTabunuanpyloT NocTosiHHoe HanpsbkeHue. MNpu nomowm IGBT-moaynen
NoCTOSIHHOE HanpshkeHne npeobpasyetca B nepemenHoe. Cepus INVENT
MMEET BCTPOEHHbIA TOPMO3HOM MoAyrnb B Mogensix oT 4 kBT (npu BxogHOM
HanpshxeHun 400 B).

PucyHok 2.1 — lNpuHyunuansHas anekmpuyeckasi cxema ycmpoucmea mpexghasHbiX
modeneli INVENT co 8cmpoeHHbIM mopMO3HbIM MOOYriem

2.2 HomeHknaTtypa usgenvmn

Heobxognmo npoBepuTb YCTPOMCTBO A0 MNPUMEHEHWA Ha npeameT
OTCYTCTBUS BHELLHWUX MOBPEXAEHWUN U COOTBETCTBMSA 0603HaveHus MY 3akasy.
Hapnucb Ha nacnoptHoi Tabnuyke: Hanpumep, INVENT-G0.4-2.



PucyHok 2.2 — NMNacnopmHas mabnuyka M4 INVENT

INVENT - GX -UB+

1 2 3 4 5

1. Cepus
2. Pexxnm G — 06LLenpoMbILLNIEHHbIN®

3. MowHocTb anekTpoasuratens (KBT) aAns obLenpombILLNEHHOro
pexuma (G)

4. HomunHanbHoe HanpsikeHue:
2: Bxop 1~230 (220) B, 50/60 I'y; Bbixog 3~230 (220) B
4: Bxop, 3~400 (380) B, 50/60 I'y; Bbixog 3~400 (380) B
5. B - BCTPOEHHbIN TOPMO3HON MOAYIb
6. [JononHuTtenbHbIe ONLUMn:
C3C - pononHuTensHOe NOKpbITUE NAKoM;
KMIM-MN - 3awmTHOEe NoKpbITUE NnaTt KoMnayHAOM.

0 ILLNEHHBIN P (G)

p

Mcnonb3yeTcs ¢ Harpyskol C MOCTOSIHHLIM BpaLLAOWMM MOMEHTOM. B 3Tom cnyyae BenuuuHa
BpaLLAoLLEro MOMEHTa, HeoGXoAMMOro Ans MpUBEAeHUs B AENCTBUE Kakoro-nubo MexaHusma,
NOCTOSIHHA HE3aBWCUMO OT CKOPOCTW BpalLeHusi. MpUMepoM Takoro pexuma paboTbl MOryT CRyXWUTb
KOHBEMEpbI, IKCTPYAEPb!, KOMNPECCOPbI, CKBAXWHHbIE HACOCHI.
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2.3 MopenbHbIN psig U HOMUHaNbHbIE NapamMeTpbl

Tabnuua 2.1 — MogenbHbli psag U HoMWHarnbHble napameTpbl cepun INVENT

. CooTBeTCTBYHOLWMUIA
. BbixogHom
Moagenb BxogHowm Tok, A aneKTpoaBUraTensb,
TOkK, A BT

Bxoa: 1 &. 198-253 B (+ 5 % He Gonee 20 mc), Bbixoa: 3 . 198-253 B
(+ 5 % He 6onee 20 mc)

INVENT-GO0.4-2 4.5 23 0.4
INVENT-GO0.75-2 7.8 4.0 0.75
INVENT-G1.5-2 13.5 7.0 1.5
INVENT-G2.2-2 18.5 9.6 22

Bxon: 3 ¢. 342-440 B (+ 5 % He 6onee 20 mc), Bbixoa: 3 ¢. 342-440 B
(x 5 % He bonee 20 mc)

INVENT-GO0.75-4 24 21 0.75
INVENT-G1.5-4 4.5 3.8 1.5
INVENT-G2.2-4 5.7 5.1 22
INVENT-G3.0-4 7.6 6.8 3.0
INVENT-G4.0-4B 10 9.0 4.0
INVENT-G5. 5-4B 14.5 13 55
INVENT-G7.5-4B 19 17 75
INVENT-G11-4B 28 25 1"

2.4 CoBMeCTUMOCTb C 3fieKTpoaBurarenem

CraHgapTHbIv anekTpoasuratens Ans cepun INVENT — 370 4-xnomntocHbIn
ACUHXPOHHbIA  3nekTpoaBuratens € KOPOTKO3aMKHYTbIM  potopom. M4
nogbupaeTtcsa B COOTBETCTBUM C HOMUHANbHBIM TOKOM 3NEeKTPOABUraTensi.

HoMuHanbHbIN  TOK  3nekTpoaBuratens He  [OMKeH
—_— npeBbIiWaTh BbIXOAHOW TOK Npeobpa3oBarerns 4acToThl.
— Honyckaetcs pa6oTta ¢ HECKONbKUMMW dNeKTpoABMUraTensmm,

MMELWMMN OAUHAKOBble TEeXHUYECKUe XapaKTepucTuku (B
ckansipHom pexume). B atom cnyyae nog6op ocyuiectBnsercs
no CyMmMe HOMUHanNbHbIX TOKOB € 20%-HbIM 3anacom:

Inu=(|9n1 + Is,uz ot I3,Eln 1.2



2.5 TexHU4YecKne XxapaKTepUCTUKN

Tabnuua 2.2 — TexHuyeckne xapakTepucTuku npeobpasoBateneir  4acToTbl
cepumn INVENT
Mokasatenb 3HaveHue

OCHOBHbIe nNapamMmeTpbl

[nanasoH HanpsxeHus n
YacToTbl Ha Bxoae

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

[nanazoH HanpshxeHusi n
4acToThbl Ha BbIXOAE

3 ~ 0-Usx, 0-500 'y,

[Ownana3soH molHocTe!

1~ 04-22kBt
3~0.75-11 kBt

Tun nogknoyYaemoro
anekTpoasuratens

Tpexcda3sHblii aCUHXPOHHbIN ¢ K3P

Mertopb! ynpasneHus

V/F — ckansipHbIi
SVC — BEKTOPHbIN C PA30MKHYTbIM KOHTYPOM

(He vawe 1 pa3a B 10 MUH)

Meperpy3ouHas crnocobHOCTL

150 % OT HOMMHANbLHOIO ToKa B TeyeHue 60 c;
180 % OT HOMUHanNbHOrO TOKa B TeYeHue 3 ¢

Hecywas yactota

0,5 ~ 16 kl'u; HecyLas YacToTa MOXeT
aBTOMaTUYECKU PEerynnpoBaThCs B 3aBUCUMOCTH
OT 0COBEHHOCTEN Harpy3ku

[MyckoBo MOMEHT

5 U 100 % (V/F)
1 My: 150 % (SVC)

[wnana3oH ckopocTen

1:50 (V/F); 1:200 (SVC)

TouHOCTb OTOGpPaXeHUs!
BbIXOHOW 4acToThl

Lindposoe 3agaHue: 0.01 'y
AHanorosoe 3agaHue:mMakcumanbHas yactora x 0.1 %

TOYHOCTb NOCTOSIHHON
CKOpOCTH

+0,5% (VIF), £ 0,2 % (SVC)

3aBucumocTy (U/f)

YBenuueHnve momenTa (U/f) ABTOMaTMyeCKOE
Mpsivas
XapaktepucTmka
KBagpatuuHas

JlomaHas no HecKonbk1M To4Kam

XapakTepucTtuka pasroHa/
3amepneHus

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

ABTOMaTMyeckas cTabunmaaumsi BbIXOAHOTO

DyHkuma AVR
HanpskeHus
dunstp AMC BcTpoeH
INSTART® 12




QyHKLWIOHaH bHbleé BO3MOXXHOCTHU

MaHenb ynpaBnexHus

HecbemHas LCD-naHenb. BeiHOCHasA naHenb
ynpasneHust — onumsi

YnpasrneHve B BEKTOPHOM
pexumve

Mo ckopocTn/no MOMeHTy

BcTpoeHHble paclumpeHHblie
dyHKUUN

MoxapHbI pexum, Taimep, BCTPOEHHOE

MW O-perynupoBanue, npocton MK, komnexHcaums
OTKIMOHEHNS CKOPOCTU, BbI3BAHHOTO MOBbLILLIEHNEM
Harpysku

[uHammyeckoe TopMOXKeHue

TOpMO)KeHI/Ie NOCTOAHHbBIM TOKOM

TonykoBbIV peXunmM

[wnana3zoH YactoTbl: 0.0...MakcumanbHas Yactota
OTpenbHOe BpeMs pasroHa/3aMenneHns Ans
TONYKOBOIO pexuma

MpocTon MJK

3apaHue cKopocTy U BpeMeHN paboTbl Ha Kaxaon
13 16 cTyneHen

MHorocTyneHyaTbin pexum

B3afaHne ckopocTy € LMGPOBBIX KNEMM C MOMOLLb0
16 KoMBuHaumin

MWA-ynpaBnexne

Peanusaumsa cucteMbl ynpasneHus ¢ AaTiukom
obpaTHoI cBA3U

BesoctaHoBo4YHas pabota

Mpwu nponafaHum NuTaHus:
MeHee 15 MC — HenpepbIBHas pabota 6onee 15 Mmc —
aBTOnepesanyck

CeTeBble NPOTOKOSbI

Modbus RTU — BcTpoeH

Onuum 1 akceccyapsbl

MaHenb ynpaBneHusi, yanuHUTENbHbIN kKabenb,
MOHTaXHbI KOMMIEKT, 3aLUMTHbIE MOKPbITUS
nnart flakoMm 1M KoMnayHAoM, AOMNONHUTENbHOE
obopynoBaHue

3almTHbIe dYHKUMN

OnTUMarnbHbIN KOMMMEKC U3 26 TUNOB 3aLmT

CreneHb 3aWwuThbl

1P20

YnpaBneHue

KaHanb!l komaHabl 3anycka

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

3apaHue 4acToThbl

Lindposoe 3agaHue, aHanorosoe 3agaHve
HanpshkeHWs/Toka, 3aaaHune C CeTeBoro NpoTokona.

3agaHne MoMeHTa

4 TMNa NCTOYHMKOB 3afaHNs BpaLLaoLLero MOMeHTa

McTouHMK nuTaHus

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

13 instart-info.ru



Bxogp! ynpaenexus

4 undpposebix (X), nogaepxusatoT PNP/NPN noruky
2 aHanorosbix (AVI/ACI) ¢ ananasoHom 0...10 B unm
0/4...20 mA

Bbixoabl ynpaeneHus

1 peneriHbit (T): AC — po 250 B, 3.0 A;

DC -0 30B, 1A

1 ananoroBbiit (AO) ¢ agnanasoHom 0...10 B nnn
0/4...20 MA

YcnoBus okpyxaroweil cpeabl

MecTo ycTaHoBKU

B nomeLeHmnm, BHe 30HbI AENCTBUS NPSAMbIX
COJHEYHbIX Jy4eit, Mbifin, arpeCCUBHBIX rasoB,
roproYero rasa, MacrnsiHom B3secu, napa, 6es
BbiMafAeHUs KoHaeHcaTa

BeicoTa Hap ypoBHEM MOpsi

Hwxe 1000 m Hag ypoBHem mops (o1 1000 go 2000 m
NPV CHUXKEHHBIX HOMUHANBHBIX XapaKTepUcTUKax)

Temnepatypa okpy>atoLLen
cpeabl npu pabote MNY*

OT - 10 go + 40 °C (akcnnyataumsi CO CHMKEHHbIMU
HOMUHarbHbIMU Xapaktepuctukamu 1.5 % Ha Kaxabli
rpagyc go + 50 °C)

OTHOCUTENbHAs BNaXHOCTb

OTHocuTEenNbHas BNaxHOCTb Hxke 95 %, 6e3
KoHAeHcaumm

OxnaxgaeHue

MpuHyauTEnbHOE BO3AYLLUHOE

Bubpauus

Metee 5.9 m/c (0.6 g)

Temnepatypa xpaHeHusi

OT-40p00 +60 °C

*Temnepatypa okpy>arLLeln cpeabl Npu 3anycke npeobpa3oBaTtens YacToTbl AoKHa GbiTh Bbiwe 0 °C
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2.6 BHewHu BUA 1 maccorabapuTHbie XapakTepucTUKu usgenus

BHewHui BuAg pasnunyHbix TunopasmepoB mogenu INVENT npeactasneH
Ha puUcyHke 2.3.

Tunopaswvep 1 Tunopa3mvep 2 Tunopasmvep 3

PucyHok 2.3 — BHewHuti 8ud modenet 14 cepuu INVENT

PucyHok 2.4 — MabapumHbie u ycmaHo804YHble pasmepbl ycmpoticme cepuu INVENT
munopasmepa 1



PucyHok 2.5 — [abapumHbie u ycmaHo804Hble pa3mepbl ycmpoticms cepuu INVENT
munopasmepa 2

PucyHok 2.6 — MabapumHble u ycmaHo804Hble pasmepbl ycmpoticms cepuu INVENT
muropasmepa 3

INSTART®



Mogenb

Bec
(HeTTO)

Fa6apuTtHble
pa3mepbl*, MM

YcTaHOBOYHbIE pa3Mepbi, MM

Tuno-

L

B

L

B1

M

d1

d2

paamep

INVENT-
G0.4-2

INVENT-
G0.75-2

INVENT-
G1.5-2

INVENT-
G2.2-2

INVENT-
G0.75-4

INVENT-
G1.5-4

INVENT-
G2.2-4

INVENT-
G3.0-4

72

147

118

63

136,5

45

5,5

72

INVENT-
G4.0-2

INVENT-
G4.0-4B

INVENT-
G5.5-4B

87

185

139

78

172,5

6,5

4,5

5,5

87

INVENT-
G7.5-4B

INVENT-
G11-4B

118

243

164

106

229

73

5,6

118

*B raGapuTHbIX pasMepax AOMYCTUMbI OTKIOHEHUS £ 3 MM

instart-info.ru



aBa 3. YcTaHOBKa U nogknioyeHue

3.1 TpeboBaHUA Npn MOHTaxe

MoHTax un akcnnyataumsa MY [AOMKHbI BbINOMHATECSH TOMBKO
KBanuuULMpoBaHHbLIM NEPCOHAOM.

HapyweHne npaBun u TpeGoOBaHWA NpU MOHTaXe MOXET
NPVMBECTU K NEeperpeBy M CHMKEHWIO YPOBHS MPON3BOAUTENBHOCTU
npeobpasoBaTens 4acToThbl.

Mepepn ycTtaHOBKOM

3anpelleHo Npov3BOAMTL YCTAHOBKY 00OpyAOBaHUs, ecrnv npu
pacnakoBke BbIsIBNIEHO MnonajaHue BoAbl B u3fenve, obpasoBaHue
KOHAEeHcaTa, HeKOMMNIEKTHOCTb U/UNN MeXaHN4eckve NoBpPeXaeHNs.

He npou3BoguTb YCTaHOBKY, €CnM HOMWHAarbHOE 3HaveHue,
yKa3aHHOe Ha 3aBOACKON Tabnuyke, He COOTBETCTBYET 3HAYEHMIO,
yKasaHHOMY B BalleM 3akKase.

YcnoBusi TpaHCNOPTUPOBAHUS AOIMKHBI COOTBETCTBOBATH_11.2.4.

3anpelieHo  KacaTbCsl  neyvaTHbIX MNaT M 3MEKTPOHHbIX
KOMMOHEHTOB pykamn ©6e3 [OMONHUTENbHbIX 3aLUMTHBIX CPEACTB,
NpefyCMOTPEHHbIX  AENCTBYIOLWMMKW  3aKOHaM 1M HOpMaMmMu.
HecobniogeHve atoro TpeGoBaHus npuBedeT K CTaTU4ecKoMy
npo60oto KOMMOHEHTOB.

Bo Bpems YCTaHOBKMU

Cnepnyet ycTtaHaBnuBaTb 000OpyooOBaHWE Ha He MOABEP)KEHHble
BO3ropaHuio npeaMeTbl, Hanpumep, C MeTannuyeckon, GEeTOHHOMN
NMOBEPXHOCTbID M Ha 6e3onacHoOM pacCTOsIHUM OT TOpHYMX U
B3pbIBOONACHbIX MaTepuanoB. HecobniogeHne atoro TpeboBaHus
MOXET NPUBECTN K BO3ropaHuio.

He ponyckaetcs ocnabneHve BUHTOB C 3aBOACKMMU OTMETKaMMU.

Cnepyet usberatb nonagaHus B Y oroneHHbIX KOHLIOB MpoBoAa,
BVMHTOB W OpYrnx MOCTOPOHHWX npeameToB. HecobniogeHne aTtoro
TpeboBaHusa npvBeaeT kK nospexaeHuto M4y.

Cnepyetr yctaHaBmuBatb [14 B MecTax, 3alWULEHHbIX OT
MEexaHW4eckux yaapoB, BUMOpaUMIn U MPSMbIX COMHEYHbIX IyYew.
He ponyckaeTcsi akcnnyatauusi Ha OTKpbITOM BO3ayxe, B cpede
arpeccuBHbIX rasoB W XUOKOCTEW, B CPeAe MacnsHoro TymaHa
n O6pbI3r, B cpede CONsSIHOrO TymaHa, BO BMaXHOW cpede M nog
BO3AECTBMEM OCaAKOB.

INSTART®



Pekomengyetca yctaHoBMTb Ha obopyaoBaHue cunbstpyowme
YCTPOWCTBA, €CNn B BO3dyXe MPUCYTCTBYET MeTannmyeckas nbifb
UMM BOMNOKHUCTasA M3BeCTb. PekomeHayeTcs yCTaHOBWUTbL Mpubop
BAANM OT CUMOBLIX CETEW, 3MEKTPOYCTAHOBOK BbICOKOW MOLLHOCTM,
TaKuX KakK 3MeKTpuyeckue CBapouHble annapartbl, T.K. OHW BRUSIOT
Ha paboTy npubopa. PagnoakT1BHble MaTepuarnbl MOTyT OKa3blBaTb
BO3/AENCTBUE Ha JKcnnyaTaumio obopyaoBaHus.

Mpu pasmelwieHun aByx n Gonee npeobpasoBaTtenent 4acToThl
B OAHOM LUKady, cnegyeT pacrnonararb WX COrmacHo TpeboBaHUAM
rmn.3.1, 4To6bl 06ecneunTb CBOOOOHYIO LIMPKYISILIMIO BO3AYXa.

Bo BpeMs 3MeKTPOMOHTaXHbIX pa6oT

[na cHATUS nuTaloLero HanpsbkeHuss ¢ cunosbix knemm MY
Heo6XoAMMO NpeayCMOTPETb KOHTaKTOP. [ns 3almTbl OT KOPOTKOMO
3aMblkaHusi  HeobXoAMMO  NpPeaycMOTPeTb  aBTOMaTU4eCKUN
BbIKMtoYaTens. HecobniogeHne atux TpeboBaHWn MOXET NpUBECTU
K BO3rOpaHuIo Npu KOPOTKOM 3aMblKaHUW.

Mepen npoBegeHWEM 3NEKTPOMOHTaXHbIX paboT ybeautecs,
YTO NUTaHWe oTknodeHo ot MY. HecobniogeHune atoro TpeboBaHus
MOXET NPUBECTU K NMOPaXKEHWUIO ANEKTPUHECKUM TOKOM.

O6paTtTe BHMMaHWe Ha MapKUpPOBKY knemMm u ybeguTechb B
npaBuIIbLHOCTV nofkntodeHus. HecobniogeHne atoro TpebosaHus
MOXET MPUBECTY K nospexaeHuto M4Y.

Heobxognmo cobnogath cnegytoLme ycroBusi MOHTaxa:

* OcrtaButb cBOOOOHOE MECTO BbIE/HWKE W C [OBYX CTOPOH OT
npeobpasoBarens 4acToTbl, YTOObI 06ecneunTb NPUTOK U OTTOK BO3Ayxa (CM.
puc. n tabnuuy 3.1). CnegyeT Takke yuuTbiBaTb TEMnoBblAeneHne Opyrnx
YCTPOWNCTB, HAaXOASALWMXCA B OQHOM LuKady ¢ npeobpa3oBaTenem 4acToTbl.

+ [lpeobpasoBatenb 4YacToOTbl MOXET OblTb YCTAHOBMEH TOMbKO B
BepTUKanbHOM nonoxeHun. Ecnn B ogHom Lwikady HeoBXOAMMO yCTaHOBUTH
Heckonbko MY, To ycTaHOBKY pekoMeHAOBaHO NPOWM3BOAUTL FOPU3OHTArNbHO
B pag. B cnyyasx, ecnu Heobxogumo yctaHoButb MY Opyr Hag Apyrom,
TpebyeTcs yCTaHOBUTb M30NMPYHOLLMIA pa3BeTBUTENb Nof yrnom 45 rpagycos,
KOTOpbIV ByaeT NonHOCTLI NepekpbiBaTh 30HY Bbibpoca HarpeToro Bosgyxa c
HwkecTosLwero MY (pucyHok 3.1).

*+ He ponyckaeTcsa nonagaHve MNOCTOPOHHUX MPEAMETOB BHYTPb
BO3AyXOBOA4A BO BPEMS YCTAHOBKM, MHaye npeobpa3oBaTenb YacToTbl MOXET
ObITb NOBPEXAEH.




* Y6eouTbcs, 4TO Kracc 3almTbl npeobpas3oBaTenst YacToTbl COOTBETCTBYET
ycrnoBusiM  akcnnyataumu. HecobniogeHue TpeboBaHuii K yCroBUsiM
OKpy>KaloLen cpedbl MOXET MPUMBECTM K COKpaLLEHWIO Cpoka Cryobl
npeobpasoBaTens 4acToThbl.

CrteneHb 3awmThbl IP20 o603Ha4aeT, 4To kopnyc npeobpasoBaTensi 4acToThbl
3awyaeT oT nonagaHust BHYTPb MpeaMeToB AvameTpoM, MpeBbILLaoLLIMM
12,5 Mmm, 1 grnivHon 6onblie 80 MM, HO NPY 3TOM He NPEenATCTBYET NonagaHuio
B HEro Brarv (Boxas, Kanenb KoHAeHcaTa, CTpyn BoAdbl U Ap.)

» PexomeHayeTcs ycTaHOBUTL (hUnbTpytoLLme yCTPOMUCTBa B MecTe NpuToka
BO34yxa B Clyvae CUIbHOIO 3arpsi3HEHUs1 BO3ayxa MNbinbHo.

[na addekTmBHOro oxnaxaeHns npeobpasosatenent yactoTel INSTART
HeobX0AMMO OCTaBUTb BOKPYTr AOCTATOMHO CBOGOAHOrO MecTa®™.

Cxema ycTaHOBKM npeobpasoBaTens 4acToThl Ana  obecneyeHus
BEHTUNALMM NoKasaHa Ha pucyHke 3.1.

PucyHok 3.1 — Cxema ycmaHosku 14 cepuu INVENT

*Ans Tunopasmepa 1 pasmepomM «A» MOXHO npeHebpeyb, JonyckaeTcs ycTaHaBnuBaTh 60k-0-60k.

Tabnuua 3.1 — PaccTosHMS Npu MOHTaxe

Tunopa3swmep M4 MoHTaXHble pa3mMepbl
A B
1 - 2100 mm
2,3 2100 mm 2100 Mm
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3.1.1 TennoBbiaeneHne

MoTtepn aHeprum Ha npeobpasoBaHne B 1Y nepemMeHHOro HanpsKeHus
B MOCTOSIHHOE, a 3aTeM obpaTHO B MepeMeHHoe, COCTaBnsitoT okoro 5 %.
OTn noTepu 3Heprum nNpUBOAAT K TEMMOBbIAENEHWo, MNOo3ToMy cregyeT
npegoTBpallatb yBENUYeHWe Temnepatypbl Npu  YCTaHOBKE  U3genus
B 3aKpbITbIN KA. [Ns 3TOro HY>KHO NPeayCMOTPETh B LKAy NPUHYANTENBHYO
OXNaXAaloLLY0 BEHTUNSALMIO.

B aToM crnyyae HeoGxoAMMO y4MTbIBaTb [AaHHble O TEMMOBbIAENEHUN,
ykasaHHble B Tabnuue 3.2

Tabnuua 3.2 — TennosblaeneHne mogaenemn cepum INVENT
Npu HOMWUHanNbHON Harpyske

Mogens NY Tennootgaua, Bt
INVENT-GO0.4-2 50
INVENT-GO0.75-2 55
INVENT-G1.5-2 85
INVENT-G2.2-2 126
INVENT-G0.75-4 42
INVENT-G1.5-4 64
INVENT-G2.2-4 90
INVENT-G3.0-4 120
INVENT-G4.0-4B 139
INVENT-G5.5-4B 184
INVENT-G7.5-4B 260
INVENT-G11-4B 398

OcHoBHast 4acTb B TENOBbIAENEHUM — MOTEPU B CUNMOBBLIX LEMAX

IGBT. TlMoatomy wn3MeHeHWe Hecyllel 4acToTbl MNO3BOMNSET perynupoBaTb
TennosblAeneHne npeobpasosatens 4acToThl.

3.2. MogknoyeHMe BXOAHOIO NUTaHUA
3.2.1 TpeGoBaHUsA K NOAKNIOYEHUIO

Mepen nopavert nutaHust yGegutecb, 4TO nepudepuiiHoe
obopyaosaHve u MY HacTpoeHbl B COOTBETCTBUM C YKa3aHUAMM
AaHHOro pyKOBOACTBa Ans ykasaHHoW Mogenu. HecobrniogeHve
aToro TpeboBaHus NpUBEaET K HECHACTHBIM CIyYasm.



Tawke HeobxoaMmo ybeauTbCs, YTO KNacc HanpskeHus
MUTaIOLLEN CETU COOTBETCTBYET KIACCy HOMUHAMBHOMO HaNPsKEeHUs!
ny.

3.2.2 NpepoxpaHutenu n aBTomaTuyeckne BbIKNOYaTenu

Ha Bxoge nutaHus cnefnyer uUCNonb3oBaTb MpefoxpaHuTenu n/vinm
aBToOMaTtmnyeckne BbiKNoYaTenn anda orpaHn4eHna BO3MOXHbIX nospemeHmVl
B Clny4ae BblXoga U3 CTpOoA BHYTPEHHUX KOMMOHEHTOB npeoGpaaoBaTenﬂ
4YacToThl.

CnepyeT yCTaHOBUTb KOHTaKTOP C BO3MOXHOCTbIO PYYHOrO YrpaBrieHusi
MeXAy WCTOYHMKOM MUTaHUS MNepeMeHHOro Toka W npueBoaoM. KoHTtakTop
[OMKEH Npu HeobxoaMMOCTW OTKMYaTb nogadvy NUTaHus ANs NPOBEAEHUS
MOHTaXHbIX U CepBUCHbIX paboT, a Takke obecneyvBaTb 6e30MacHOCTb BO
BpeMS 3TUX AENCTBUN.

3awmta nNMHUA NuTaHus gdormkHa obecneymBaTbCs MNonb3oBaTeneM B
COOTBETCTBUM C T[OCYAAPCTBEHHBIMW U MECTHBIMW  3MEKTPOTEXHUYECKUMM
cTaHgapTtamu. Beibop npenoxpaHuTene n aBTOMaTUYECKUX BbIKMHOYaTenen
NpOVU3BOAMTCS MO BXOAHOMY HOMWHAaNbHOMY TOKY, [aHHble O KOTOPOM
npueeaeHbl B rnase 2.3 MogenbHbI psia M HOMUHarbHbIE NapaMeTpbl C y4ETOM
neperpysoyHon cnocobHocTy npeobpasoBaTtensi yactotel Ecnu npu pabote
npeanonaraTcs anutensHole neperpy3kn 150 % 1 Bbille OT HOMUHANLHOW
MOLLHOCTM, TO NoAbop OCYLLECTBMSIETCS MO BXOAHOMY TOKY, YMHOXEHHOMY
Ha 1,5.

Y6epuTech Takke, YTo BpeMsi cpabaTbiBaHNA NpefoXpaHUTenei cocTaBnseT
meHee 0,5 cekyHa. Bpemsa cpabatbiBaHMA 3aBMCWT OT TUNa WMCMOMb3yemoro
npeaoxpaHuTens, MOMIHOro CONPOTUBIIEHNS CETV NUTAHUS, @ TaKkKe OT noLaan
ceyeHusi, Matepvana v AnvHel NuTatoLLero kabens.

3awmTa MOXeT obecneunBaTbCa BbICTPOAENCTBYOLLMMU
npeaoxpaHUTENsS MK TUMOB:

* T1n aR/gR — nonynpoBogHMKoBbIE NpeaoXpaHUTeny;

* Tvn gG — cTaHdapTHble NPEAoXpaHMTENN CO BpemeHeM cpabaTtbiBaHUs
MeHee 0,5 cekyHAbI.
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3.2.3 NogkntoyeHne CUNOBbLIX KIIEMM U 3a3eMIieHus

Ha pucyHkax 3.2 n 3.3 npegcTtaBneHbl CXeMbl CUMOBbIX MOAKMIOYEHWUN.
OnucaHne 0603HaYeHM Ha CUIOBbLIX KNemMmax npueegeHo B Tabnuue 3.3.

PucyHok 3.2 — Cxema curnosbix nookntoyeHuli ons modenel INVENT-GY-2

PucyHok 3.3 — Cxema cusnosbix nookntodeHuli ons modenel INVENT-GY-2

*TOpMO3HOW PE3NCTOP MOXET BbITb MOAKIKOYEH TOMNBKO K MOZENAM, MMEIOLLIMM BCTPOEHHbIVi TOPMO3HOMN
Moaynb

Tabnuua 3.3 — OnucaHne cUnoBbIX KNemm

0O603Ha4YeHne Knemm ®DYHKLMMN KNeMM
BxogHble knemmbl Ans NOAKMYeHNs TpexdasHomn
RS, TmlL1,L2) nuTatowen cet 400 B (unu oaHodpasHow cetn 230 B)
P+, PB Knemmbl onsi noaknioyeHrst TOpMO3HOTO pesuctopa
U, v,w BbixogHble Knemmbl Ha anekTpogsurarternbs
PE Knemma 3azemneHust
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3.3. MopkntoyeHne gononHUTensHoro obopynosaHusa

B 3aBMCMMOCTM OT YCMOBMWIA 3KCRyaTauuum BO3MOXHO MPUMEHEHWE
fAononHuTensHoro obopyaoBaHus. Ha pucyHke 3.4 npepactaBrneHa cxema

noaKNn4YeHna oONONMHUTENbHOIo 060pyuoaaHv|s1

PucyHok 3.4 — Cxema nodkmoyeHusi dornonHumeibHo2o obopydoeaHusi

Tabnuua 3.4 — OnncanHve fononHUTENbHOro o6opyaoBaHNs

Ne YcTpolicTBO OnucaHue pyHKUUN Meronuka
noa6opa
1 ABTOMaTUYECKUIA MpenHa3HayeH ansa sawmTbl Mo BxogHOMY TOKY
BbIKIlOYaTENnb* TIMHUIA ANEKTPOCETU OT TOKOB npeobpasosatens
/MpepoxpaHnTenb* | neperpysku 1 oT TOKOB 4YacToThl
KOPOTKOrO 3aMblKaH1si Moapo6Hee — cm.
rmasy 3.2.2
2 | OnekTpomarHuTHbIN | Annapat AMCTaHLMOHHOTO Mo BxogHOMY TOKY
KoHTakTop (KM)* [OeicTBYSA, NpegHasHa4YeHHbIN npeobpasoBarensi
[Nsi BKIMIOYEHUIN U OTKITOYEHNI YacToThl
CUMOBbIX ANEKTPUYECKUX Lienen
NpY HOPManbHbBIX PEXMMAX
pabortbl. Mpegorepatyaet
NMOBTOPHOE BKITOYEHVE B Crlyyae
BbIXxofa Npeobpa3oBarensi
YacToTbl U3 CTPOSt
3 CeTeBoWi Apoccenb lMpenHasHayveH Ansa CHUXeHWs Tabnuupl
6pOCKOB TOKa BXOAHOW Lienu nopbopa —
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4YacCTOTHOro npeo6pa30|3aTen;|, npu
konebaHusx Hanpsp>keHus B CeTH,

a TaKkke Ons CHWKeHnAa Bbl6p003
rapMOHWNYECKNX UCKaXEHWUI B CETb
oT npeo6pasoBaTenﬂ YacToTbl.

Ha ochuumansHOM
caWiTe — B pasgene
ceTeBou Apoccenb
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Paguo4yacToTHbI
duneTp*

OMC-cunetp

[Opoccenb
MOCTOSIHHOTO TOKa

Topmo3How
moaynb

MpenHasHaveH Ans ycTpaHeHus
PaAVoHaCcTOTHBIX LLIYMOB, BIMSIHOLLIMX
Ha paboTy npeobpasoBaTens 4acToTbl

®unsrpel SMC orpaHnumBatoT
HanpskeHne 1 TOK BbICOKOYACTOTHbIX
MOMeX, KOTOPble BO3HUKAIOT B CETU
OT npeobpasosarens 4acToThbl B
HOpPMarbHOM pexvime paboTbl 1 B
YCINOBYSIX HEVNCNPABHOCTEN.

[poccernb NOCTOSHHOTO Toka
obecneuvBaet 6onee apeKkTUBHYO
Koppekumto koadduumeHTa
MOLLHOCTY 32 CHET CrMaxuBaHus
nynbCcaLmin Toka B 3BEHE MOCTOSHHOTO
HanpsbKeHUs, Yem BXOAHON ApOoCcenb,
OrpaHM4MBaloLLMNCs NnLLb OPMON
TOKa Ha BXoAe.

[INs NoBbILIEHNS OTKa30yCTOWYMBOCTU
YaCTOTHO-perynupyeMoro npueoaa

B OTBETCTBEHHbIX MPUMEHEHMSIX
pekomeHayeTcst KOMBUHMPOBaHHOE
ncnorb3oBaHue o6ovx TUNoB
apoccenei. BxogHow apoccens
NoAaBIsieT BHELLHNE KOHAYKTUBHbIE
nomexv 1 CUMMETPUYHbIE
nepeHanpsbkeHus, a Apoccenb
MOCTOSIHHOTO TOKa AOMOMHUTENBHO
CTabunuanpyeT BHYTPEHHIOW Lienb
MY, noBbILwas 0bLLy0 HAOEXHOCTb
CUCTEMBI.

ObecneuvBaeT nogady
3reKTPo3Hepruu, BoipabaTtsiBaemon
B NpoLiecce TOPMOXeEHWs!
anekTpoaBUraTensi Ha TOPMO3HOW
pesuncTop, rapaHTVpyst HopMarbHyo
paboTy npeobpa3oBaTens 4acToTbl.
TopMo3HoI Moaynb HeobxoauMm, ecrnu
TpebyeTcsi Npon3BecTn OGbICTpoe
TOPMOXEHWE UHEPLIMOHHOW Harpy3ku

Mo HOMUHarLHOMY
TOKY
npeoBpasosarens
4acToThl

Tabnuubl

nogbopa —

Ha ochuumansHoOM
caviTe — B pasgerne
dunstp SMC

MonGop BbINOMHSATL
o pekoMeHaaLmsam
npovsBoauTens

Tabnuupbl

nopbopa —

Ha ochuumansHoOM
canTe — B pasgere
TopmosHov Moaynb
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Topmo3HoW
pesucTop

MpepHasHayeH Ans pacceunsaHus
3MNEKTPO3HEPruK, BblpabaTbiBaeMoi
B NPOLECCe TOPMOXKEHNS UK
PE3KOM CHUXXEHUM CKOPOCTM
aneKTpoasuraTens.

B 3aBucumoctu ot
TYNa Harpysku (cMm.
Ha ochuumansHoOM
canTte_B pasgene
«MNonaepxka

v cepBucy ->
«[oKkymeHTaums»)

7 BbixogHom
(MOTOPHBIIA)
apoccernb

MpenHasHayeH ons 3awmTbl
anekTpoasuratenei ot N1koB
HanpshXeHWs1, BO3HUKaIOLLMX Npu
pabote npeobpasoBaternei 4acToTbl.
BennunHa nynbcaumin HanpshxeHust
3aBWCUT OT HeCyLLen YacToTbl
npeo6pasoBaterneii YacToTbl, AMUHbI
v TUna kabensi. beicTpoe Bpemst
HapacTaHusi HanpsKeHNst
XapaKTepu3yeTcsi JONOINHUTENbHLIMM
noTePSIMM MOLLIHOCTY 1
HexxenaternbHbIM HarpeBoM B kabensix
W anekTpoaBUraTerne, a Takke
MOXET NPUBECTM K MPOGOI0 M
YCKOPEHHOMY CTapPEHMIO U3OSISLIK.
CHwxaeT CKOpOCTb HapacTaHus
TOKOB KOPOTKOFO 3aMblKaHWsi, TeM
cambIM o6ecrnevnBas Heobxoaumoe
Bpemsi Ansi cpabatbiBaHUs 3aLUUThI
npeoGpa3oBaTens 4acToTbl.
Mcnonb3ayetcs npu

yAaneHHOCTW dneKTpoaBuraTens ot
npeobGpa3soBarens 4acToTbl 6onee
Yem Ha 50 m.

Tabnuub!

nogbopa — Ha
odpuumansHom
caviTe — B pasgene
MOTOPHbIN Apoccenb

Punetp dU/dt

MpeAHa3HayeH Ans 3aLmTbl
aneKkTpoaBuUraTens oT BIISHUS
MMMYTbCHBIX NepeHanpsKeHni
LM, koTopble MoryT BbI3biBaTb
npo6oii M30MALMK, [OMOSNHUTESNBHBIN
Harpes anekTpoasurarens,

SIBNIEHNE OTPAKEHHOMN BOMHbI,
PE30HAHCHOTO HanoXeHNs!

BOJTH, NOTEPY NOBEPXHOCTHOTO
adpdpekTa. KomneHcupyoT
€MKOCTHbIE TOKM ANMHHbIX kabeneit
aneKTpoasuraTenei, CHkaeT
BUXPEBbIE TOKW B CEpAeYHUKE poTopa
1 cTaTopa anekTpoaBuraTens,
NomMexu HaBoAUMble Ha PSAOM
pacnonoxeHHble crnaboTouHble
Kabenu ynpaenexus 1 annaparypy.

Tabnuubl

nogbopa — Ha
ocprumansHom
canTte —B paggene
dunstpsl dU/dt
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CUHYCHBbI CuHycHBIV counstp — 310 LC- Tabnumupl

uneTp UNBTP, KOTOPbIN UCTIONL3YETCSt nopbopa —
Ana npeobpa3oBaH1s UMMYMbCHOTO Ha oduLmansHOM
LUWM-curHana B nnaBHyto cuHycougy. | caiTe — B pasaene
OH CHWXaeT BbICOKOYACTOTHbIE CUHYCHble OUNBTPbI

rapMOHWKW, YCTpaHsisi neperpes
anekTpoasuratensi, Buopamm,

LLYM 1 NoMexu B kabensix, a Takke
3aLMLL@ET MOALLMMHUKA OT TOKOB
yTeuku. MpuMeHsieTcst Npy ANVHHBIX
kabensx (>50 m), B NPeL3NOHHBIX
cucTeMax 1 Ans yBenuyeHus cpoka
cnyx6bl anekTpoasuratenei. B
OTNnYMe OT MPOCTOro APOCCENS,
CUHYCHBbI onneTp obecneymBaeTt
6ornee YMCTYIO CUHycouay, yry4Luas
paboTy obopyaoBaHus.

* Tpu ycTaHoBKE [aHHOrO 0GOpYAOBaHWS CneayeT — PyKOBOACTBOBATLCS — PEKOMEHAALMSIMU
NpoW3BOANTENS NO METOANKE NoaGopa

Bo Bpemsi paboTbl npeobpasoBaTenb reHepupyeT BbICOKUIA TOK
— yTeyku Ha 3emnto. Heo6xoarmo yCcTaHOBUTL YCTPOWCTBO 3aLLUTHOMO
— otkntodeHus (Y30) Ans oTcnexvBaHus NpeBbILLEHNS TOKa yTEYKN Ha

3eMIto, KOTOPOe MOXeT BO3HUKHYTb BO Bpems pabotsl M4.

B knumatuyeckux 30HaX, NOABEPXEHHbIM YyAapam MOMHUW,
nonb3oBaTento HeobXoaMMO YCTaHOBUTb YCTPOWCTBO  3alUMThl
OT wumnynbcHoro nepeHanpsbkenua (Y3WM) nepeg MY, 4TtoObI
YBENUUUTL CPOK CNyx6bl NpeobpasosaTtensi.

3.4 NopgkntoyeHne KNemMm yrnpaBneHus

PacnonoxeHue knemm Ha Konmogke rMokasaHO Ha pucyHke 3.5,
a ux onucaHue — B Tabnuue 3.5.

|10V|GND|485A|4858| X1 | X2 | X3 | X4 |
| AVI | ACI |AO1 |GNDA| PW | 24V| TA | TC |

PucyHok 3.5 — PacrionoxeHue KiemMm Ha KorloOKe nnambl yrpasneHust
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Tabnuua 3.5 — OnvcaHre Knemm ynpasneHus

Tvn curHana

Lincposble BxogHble
curHansl

AHanoroBbI BXOAHOM
1 BbIXOAHOW CUrHanbl
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HassaHue kneMmbli

1 pacwucpoBka

X1 Lindpposon Bxoa 1
X2 Lincposoii Bxog 2
X3 Lindbposon Bxoa 3
PW OO6Las knemma
LMPOBLIX BXOLOB
24V BHELLHWI NCTOYHMK
nuTanus 24 B
GNDA | MoTteHunan 0 B
NSt UCTOYHMKA
nuTaHunsa 24 B
10V BHeLLHWI NCTOYHMK
nutanHmsa 10 B
AVI Knemma
aHanoroeoro Bxoga
MO HanNpsPKEHUo
ACI Knemma aHanorosoro
BXOZa Mo TOKy
GND «3emnsa»
aHarnoroeoro

BXOAHOro curHana

OnucaHue

Mporpammupyemble
umdpoBble BXoAbl.
AKTVBUpYIOTCS NPY
3amblkaHun Ha COM.
DyHKUMA Kaxxaoro Bxoda
3apaéTcst napameTpamu
F07.00 — F07.03
YpoBeHb curHana: 0 — 24
B, aKTUBHbIN HU3KWIA
YPOBEHb (normyeckuii
"0" Nnpy NOAKIYEHNM K
COM).

ObecneynBaeT nNUTaHe
+24 B.

Wcnonb3yeTca ans
noaKnKyeHns

BHELLHUX YCTPOWCTB
(matuvkoB n T.4.).
MakcumanbHbIn Tok
Harpysku: 100 MA.

Vcnone3yeTca ans
NOAKMOYEHNS BHELLIHUX
YCTPOWCTB (NOTEeHLMOoME-
TPOB U T.A4.).
MakcrmanbHbIn ToK
Harpysku: 10 MA.

[OunanazoH BXOAHbIX
CUrHarnos npu

paboTe no HanpskeHuto:
0B ~ + 10 B. AnanasoH
BXOAHbIX CUTHANOB Npu
pabote no Toky: 0/4 MA ~
+20 MA.

Bbi6op pexuma
ocyLecTBnsieTcst
pkamnepom J3.



AO1 Knemmbl
aHarnoroBoro BbIxoaa

PeneliHbil Bbixop, TA-TC | Pene T

KOoMMYHWKaLMOHHBbI 485A | Knemmbl

curHan 485B | nogknro4eHus
nHTepdperica

RS- 485 gnsa pabotbl
o NPOTOKOIyY
Modbus RTU

[lnanasoH BbIXOAHOTO
HanpskeHusi: 0 B ~ 10 B
[lnanasoH BbIXOAHOTO
Toka: 0/4 MA ~ 20 MA
Bbi6op pexuma ocyLecT-
BsieTCs yxamnepom J2.

HopmarnbHo oTKpbITbIN
KOHTaKT.
KommyTupytoLas cno-
cobHoCTb pene:

240 B nepemeHHOro
TOKa, 3 A,

30 B noctosiHHoro Toka,
1A

485A — NONOXNTENbBHLIN
CUrHarnbHbI NpoBog,
nHTepderica RS-485;
485B — oTpuuaTtenbHbIv
CUrHarnbHbI NpoBog,
nHTepderica RS-485.

PucyHok 3.6 — Cxema nookrnrodeHust ynpaensouwux knemm cepuu INVENT



3.5 Npoknapka kabenen

3.5.1 O6wume npaBuna

Boibop ceyeHnss kabenem M HaKOHEYHVMKOB MNPOW3BOAMTCS COMMacHO
HOMUHasnbHLIM TOKam (cM. rmasy 2.3 MoaenbHbli_paa U HOMUHAambHble
napameTpbl) U pa3mepam KNeMMHbIX COeANHEHWI npeobpasoBaTens YacToThl.
Mopbop cunoebix kabernen pekoMeHOyeTCA BbIMOMHATL MpU cobrogeHun
YCNOBUI MECTHbIX HOPMAaTMBOB MO TexHWKe ©e3onacHOCTU, HamnpsPKeHUo
NMTaHNA N HOMUHaNbHOMY Toky M4 ¢ yueTom TpeboBaHwWii NO aKcnnyaTauum.

Bcsa npoBOAKa O0J1KHa COOTBETCTBOBATb MECTHbLIM 3aKOHaM U HOPMATUBHbIM
OOKYMEHTaM B OTHOLUEHUU CeHeHUA Kabens un yCJ'IOBVIVI Opr)Ka}OLLl,eﬁ cpenbl.

Tabnvua 3.6 — 3aBucuMocTb AnnHbI kKabens Mexay OT HecyLUel YacToTbl

[AnvHa npoBoaa mexay MY n <50 m <100 m >100 m*
anekTpoaBuraTenem
Hecywas vactora (napametp F00.26) <15y <10y <5 Ky

*Mpu anvHe kabenst ot MY po anektpopsuratenss 100 M u Gonee HeobxoouMoO YycTaHaBnMBaTb
fononHuTenbHoe o6opyaoBaHue (MOTOpHbIV apoccens/cdunstp dU/dt unu cuHycHbIn dunbsTp).

MpeobpaszoBaTtenb 4YacToTbl TreHEpUpyeT TOK yTeuyku. Yem
—_— Bbillle Hecylas JacTtota, Tem Gonblue Tok yTeuku. Tok yTedkn MY
— cocTaensiet 6onee 3,5 MA 1 hakTnyeckoe 3Ha4YeHve onpeaenseTcs

ycnoBmaMU akcnnyartayunn. [ns obecneyeHns 6esonacHoctn MY n
aneKkTpoasuratTesnb AOJKHbI ObITb 3a3eMIeHbI.

ConpoTuBreHve 3a3eMneHmnst 4OMmKHO BbiTb MeHee 10 OMm.

He ponyckaeTcs nogkmioyath — 3aseMsOWMA  NpoBog K
CBapOYHOMY annapary 1 ApyroMmy crosomy o60pyLoBaHMIo

Mpu ncnonb3oBaHUK bonee yem ABYX MY He ponyckaetca oGpasoBaHme
neTenb C 3a3eMnAarLWMM NpoBOAOM:

S ST e

MpaBuneHoO HenpasunbHo He pekomeHpayetcst

PucyHok 3.7 — CxemamuyHoe u3obpaxeHue obpa3oeaHusi rnemsnu c 3a3eMsiouUuM
nposodom
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CYMMETPUYHBIA  3KpaHWPOBaHHLI  Kabenb obecneyvBaeT MeHbLUMN
YPOBEHb 3MEKTPOMArHUTHOIO U3My4YeHnsi BCel NPUBOAHOW CUCTEMBI, MEHbLLYHO
HarpysKy Ha U3onsuuMio 3NeKTPOABUraTens, MeHbLUNE NOALLUMHMUKOBbLIE TOKU U
MEHBLLMIA M3HOC MOALUUMHUKOB. 3aLLMTHBIA NPOBOAHMK BCEraa OOMKEH UMETb
[0CTaTOuHY NPOBOAMMOCTb.

B Tabnuue 3.7 ykazsaHO MUHUMarbHOe CeYEHUE 3aLMTHOrO MPOBOAHMKA B
3aBMCHMOCTY OT pasamepa hasHbIX NPOBOAHWKOB B COOTBETCTBUM CO CTaHAAPTOM
OCT P MOK 61800-5-2-2015, korga chasHbIi U 3alMTHbIA NPOBOOHMKM
BbIMOMHEHbI M3 OAWHAKOBOrO MeTanna. B npoTuBHOM criyyae cedveHuve
3aLUMTHOTO NPOBOAHMKA AOMMKHO obecneynBaTthb Takyto e NpoBOAMMOCTb, YTO
1y BblibpaHHoro no Tabnuue 3.7.

Tabnuua 3.7 — MrH1MarbHoe ceveHve 3aLmMTHOro NPOBOAHUKA

CeyeHue ha3HbIX NPOBOAHMKOB MuHuManbHoe ceveHue
S (Mm?) COOTBETCTBYIOLLEro 3aWmTHOro
npoBoAHuKa SP (MMm?)
S<16 S
16<S<35 16
35<8 S/2

CeueHne kabenss JOMKHO ObITb paccuMTaHO, WUCXOAs M3 CrepyloLmx
yCrnoBuiA: ykrnagka B NoTok He boree 6 kabenen B psig, TemnepaTtypa Bo3gyxa
30 °C, wusonaums MBX, Temnepatypa nosepxHocTn 70 °C. [MapameTpbl
kabener [Ans OpyrMx YCroBWIA [OMKHbI COOTBETCTBOBATb TpeboBaHMAM
MECTHbIX HOPMAaTWBOB MO TEeXHUKe 6630ﬂaCHOCTVI, Hanps>KeHUo nuTaHua u
HOMUWHaNbLHOMY TOKY NpuBoAa ¢ y4eToM TpeboBaHMi No aKchnyaTauum.

HeobxoanmMo npuaepxunBaTbCs crenyoLmx npaBus:

+ Kabenb anektpoasuratensi crnegyer npoknagbiBaTb Ha PacCTOSHAW OT
ocTanbHbIX kabenen.

+ Kabenn anektpoaBuratenein Heckonbkux NPUBOAOB MOXHO YKNaAblBaTb
napannensHo U pSAOM ApYr C APYroM.

« KabGenb anektpogsuratens, kabenb nutaHus u kabenu ynpaeneHus
pekoMeHayeTCs NpoKknaabiBaTh B pa3HbIX KabenbHbIX NoTKax.

* B uensax CHWXEHWS YPOBHSI SNEKTPOMAarHUTHbIX MOMEX, BbI3BaHHbIX
UMMYIbCHLIM XapakTepoM BbIXOAHOTO HamnpsPKeHUsi mpuBoda, He creayet
npoknagbiBath kabenb anekTpoaBuratens napannensHo Apyrum kabensm Ha
MPOTSHKEHHBIX y4acTKax.



MepeceveHne «kabenew ynpaBneHns w cunoebix kabenen cneagyet
BbIMOMHSATL MOA YIINOM, Kak MoxHo Gornee Gnuskum k 90°. He ponyckaetcst
npokiagka NoCTOPOHHUX Kabenen yepes npueog. KabenbHble NOTKM SOMKHbI
MMETb XOPOLUYK 3MNEKTPUYECKYH0 CBSi3b OPYr C APYroM U C MPOBOOHMKaAMMU
3asemMneHusi. [ns  ynydweHuWs BblpaBHWBaHWS  MOTeHUMana  MOXHO
MCMNONb30BaTb CUCTEMbI antOMUHNEBLIX KabenbHbIX JTIOTKOB.

INVENT

PucyHok 3.8 — Ipaghuyeckoe npedcmasneHue paccmosiHuli mexdy kabensmu

3.5.2. BbI6op kabenei ynpaBneHus. 9kpaHupoBaHue

Bce «kabenu ynpaBneHns [OMKHbI OblTb  3KpaHUMpPOBaHHbIMK.  [Ons
aHanoroBbIX CUrHaNoOB criedyeT UCnonb3oBaTh Kabenb TMnNa «BWTas napa» ¢
ABOVHBIM 3KpaHoM (CM. puc. 3.9a). Kaxabivi curHan AormKkeH ObITb NOAKIOYEH C
NOMOLLbIO OTAEMNBbHON 3KpaHMpPOBaHHOM Napbl. He cnegyeT ncnonb3oBaTh OAUH
o6LwmMi NpoBOA AN pa3HbIX aHaNoroBblX CUrHaNoB

e

PucyHok 3.9a PucyHok 3.96

[nsi HU3KOBOMBTHBIX LMCPPOBLIX CUrHAMOB Jy4lle BCEro NoaxXoauT kabernb ¢
ABOWHbBIM 3KPaHOM, OAHAKO MOXHO UCTIONb30BaTh U kabenb Tvna «BuTasi napa»
C 04HUM 3KpaHoMm (puc. 3.96).
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3.5.3. NoakntoyeHue Ha WnHy RS485.
PekxomeHOauum no NnogKno4eHUo

* Nicnonb3yinTe akpaHMpoBaHHbI kabenb, coaepXkaliuii Be BUTbIE Napsbl.
» CoeamHnTe cooTBeTCTBYIOWME noTeHumansl (0 B).

* MakcumanbHas AnvHa nuHnm — 500 meTpoB.

* MakcumanbHasa anuHa oteeTeneHns — 20 MeTpoB.

» lpoknagka kabenen: npoknagbiBaWTe CeTeBOM kabenb OTAENMbHO OT
cunoBbIix kabenen (No kpanHen mepe, Ha pacctosiHum 30 cm); ecnv Heobxoaumo,
BbIMOMHANTE NepeceyeHnst Nod NPSMbIMU YrnaMu; NogKyanTe akpaH kabens
K KIeMMe 3a3eMITIEHMS KaXKa0ro Noaknoyaemoro npubopa.

* MNopgkniounte TEPMUHATOPbLI MUHUM K KaXAOMYy W3 ABYX KOHLOB NMHUW
(TepmuHaTop — 310 peanctop HomuHanom 120 Om, KOTopbI yCTaHaBnNMBaEeTCA
mMexay ABYMS CUrHamnbHbIMU MPOBOAAMMU LLUHBI).

3.5.4. NoaknioyeHne NPOBOJOB K aHaNoOroBomy Bxoay

Mpn manon BenuyMHe HanpsKeHUst aHanoroBOro curHana Ha Hero moryT
NoBNUSATL BHelLHMe nomexu. B obwem cnyyae HeobxopgnMo vcnonb3oBaTb
3KpaHMpOBaHHbIN kabenb ¢ ANWMHON, He mpeBbiwatolen 20 M, Kak NnokasaHo
Ha pucyHke 3.10.

PucyHok 3.10 — Cxema nodkrnoyeHusi nposodos K aHano2oeomy exody (obwjuli criyyadi)

B cnyyasx, korga aHanoroBbIi cUrHan nofABepraeTcs BO3AENCTBUIO CUMbHbBIX
nomex, HeoBXOAMMO YCTaHOBUTbL (OUMLTPYHOLUMIA KOHAEHCATOP, PacrofioXuB
ero psAoM C UCTOMHMKOM aHaroroBOro CurHana, unu npogeTb kabenb B
deppuToBOE KOSMbLO, KaK NokasaHo Ha pucyHke 3.11. PekomeHayeTtcs caenatb
2-3 BUTKa kabensa Ha heppuTOBOM KombLie. HamoTka JomkHa Npou3BoanTbCS
B OZHOM HanpasneHu1



PucyHok 3.11 — Cxema nodkmoyeHUsi npoeodo8 K aHaro2080My  8X00y
(npu 8o30elicmeuu cusbHbIX MOMEX)

3.5.5. NoaknroyeHne Harpy3ku K penemHomMy Bbixoay

PeneiHbin Bbixog TA-TC npeactaensieT cobov BbIXoA Tuna «Cyxow
KOHTaKT», T.e. K HeMy TpebyeTcs NoABEeCTW MUTaHUE COrNacHoO puUcyHKy 3.12
(noakntoYeHne Harpysku, NMTaroLWencs oT NepeMeHHOro HanpshxeHus) nnm 3.13
(noaknoYeHne Harpy3ku, NUTAOLWENCS OT MOCTOSIHHOTO HaMPSBKEHNS).

PucyHok 3.12 — Cxema rnodkoYeHUs1 Hagpy3Ku nepemMeHHo20 moka K penelHoMy 8biXxo0y

PucyHok 3.13 — Cxema nodK/royeHus1 Hagpy3Ku MoCmMOosiIHHO20 MokKa K peneltiHoOMYy 8bIX00y
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3.5.6 NoaknioyeHune K ULMPPOBLIM BXOAHBLIM KIleMMaMm

[nckpeTHble (LMdpOoBbIE) BXOALI NOAAEPXKMBAIOT TUMbl noaknodeHns NPN
mnn PNP. MogkniodeHne undpoBbIX BXOAHbIX KNEMM B YETbIpeX PasfuyHbIX
BapuaHTax npeacTtasneHbl Ha pucyHkax 3.14 — 3.17.

PucyHok 3.14 — Cxema rodkmoYeHus:, npu Komopoul 8HeWHUU UCMOYHUK MuUmaHusi He
ucrionb3yemcs, yugposbie 8xo0bl 8 pexume NPN (no ymondaHuro)

PucyHok 3.15 — Cxema rnoOK/mtoYeHus], npu KomopouU UCMOosb3yemcsi 8HeWHUU UCMOYHUK
numanusi, yughpossie 8xo0bl 8 pexume NPN



PucyHok 3.16 — Cxema nodkmoYeHus:, npu Komopoul 8HeWHUU UCMOYHUK MuUmaHusi He
ucrionb3yemcs, yugpossie 8xo0bl 8 pexume PNP

PucyHok 3.17 — Cxema rnodkoYeHus!, npu KomopoUl ucrosb3yemcsi 8HeWHUU UCMOYHUK
numaHus, yugposbie 8xo0bl 8 pexume PNP
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agBa 4. NoaroToBka k pabore

4.1 Mepbl NpefoCTOPOXHOCTU U NpoBepkKa nepea NPOGHbLIM
3anycKom

He npubnuxanTtech K npeobpa3sosarento 4acToThl,
aneKTpoABUraTento U MCMOMHUTENbHOMY MexaHW3Mmy B Crnyyae
MCMOMNb30BaHNS aBTOMAaTUYECKOro nepesanycka, T.K. BHe3arnHbIn
nepesanyck MOXeT NPMBECTM K TpaBMaM nepcoHana.

[ns onepaTvBHOrO OTKMOYEHUS npeobpasoBaTens 4acToThl,
pEeKOMeHAyeTCs  YCTaHOBUTb  OTAEMNbHYI  KHOMKY aBapuiHOro
ocTaHoBa. B NpoTMBHOM criy4yae BO3MOXHO MOMyYeHWe TPaBM.

He npukacanTtecb k paguaTtopy UnvM TOpMO3HOMY PE3UCTOPY, T.K.
OHMW HarpeBaloTCsl 4O BbICOKMX Temneparyp. B npoTvBHOM cnyyae
BO3MOXEH OXOF.

|-|OCKOJ'II:Ky HU3KYHD CKOPOCTb BpalleHns 3anekTpoasuratens
MOXHO W3MEHWTb Ha BbICOKYIO, TO nepen Havanom paboTbl
obs3aTtenbHo ybeanTeck B TOM, YTO AMana3oH BO3MOXHbIX 4acTOT
3neKkTpoABUraTens u MexaHn4eckoro 06opynoBaHMs COOTBETCTBYET
BbICTaBNEHHOMY [AMana3oHy B npeobpasoBatene 4vactoTtel. B
NPOTVMBHOM Crlyyae BO3MOXHO MOSlyYeHne TpaBM M MOBpeEXAeHue
obopynoBaHus.

3anpelyaeTcs CHUMaTb WNWM MOAKMYATh BLIHOCHY NaHenb
ynpaeneHus npu BKIIOYEHHOM NUTaHWM Ha npeobpasoBaTtene
YactoTbl. B npoTMBHOM cny4ae  BO3MOXHO  MOpaXeHue
3NEeKTPUYECKUM TOKOM.

4.2 Npo6HbIN 3anyck

HasHayeHne KHoMokK naHenu ynpasrneHua onncaHo B rmase 5.

1) BbINOMHUTL Mepbl NPEAOCTOPOXHOCTU U MPOBEPKY Nepen MPOGHbLIM
3anyckoM. MNepBoe BktoyeHe NnpeobpasoBaTternsi peKOMeHAYeTCsl IPOM3BOAUTb
npy OTKMIOYEHHOM anekTpoaBuratene (OTCOeAMHEHHbIX BbIXOAHbLIX CUMOBbLIX
kabensx).

2) MNocne nogaun nUTaHWs KM BKIIOYEHUs npeobpasoBaTtens Heobxoanmo
ybeamTbcss B TOM, YTO npeobpasoBaTenb HaxoguTcsl B peXume “ocTaHoB”
(Ha pucnnee muraet MHAMKaums, He roput ceetoauog «Pabotax»). B cnyyae,
ecnn Ha pucrnnee otobpaxaetcs coobuieHne Tuna «E-XX», Heobxognmo
ob6patutbes k rmase «CoobLueHust o cocTosiHUM MY».



3) MNepepn ocyllecTBNeHneM HacTpoek npeobpasoBaTtens Nog KOHKpPEeTHoe
npyMeHeHVe HeoBXoAMMO BbIMOMHMTL COPOC BCEX HAacTpPOek Ha 3aBOACKMe
YCTaHOBKM (3HayeHune dyHkumoHanbHoro koga F15.01 HyXHO ycTaHOBUTL B
3HaveHune 1).

4) BbinonHUTb HACTPOVKY NapamMeTpoB aneKTpoaBuraTens:

* F03.01 — HOMMHanbHasa MOLHOCTL anekTpoasurartens (kBt);

* F03.02 — HoMMHanbHoe HanpskeHune anekTpoasuratens (B);

» F03.03 — HoOMMHanbHbIV TOK anekTpoasuratens (A);

* F03.04 — HoMMHanbHasa YacTtoTa anekTpogsuratens (Mu);

* F03.05 — HoMUHanbHas ckopocTb anekTpoasuratenst (O6/MuH).

5) [llocne ycnewHOro nepBoOro BKIOYEHWsS npeobpas3osatens npu
OTKMKYEeHHOM 3neKkTpoaBuratene W OCyLWeCTBNeHNnA BCeX YKa3aHHbIX
Bbillle HacTpoeKk HeoBXOOMMO MNOAKMIOYUTL BLIXOAHBLIE CUMOBbIE kabernu k
aneKTpoABuraTento U/unu SononHUTeNbLHOMY 060pyAOBaHMIO, yCTAaHOBNEHHOMY
Ha BbiIxoge npeobpasoBatens, cobnogas TexHuky 6esonacHocTn (mpwu
OTCYTCTBUW NMUTaHUSA).

6) MepBbI 3anyck npeobpa3oBaTens C NOAKIIOYEHHbIM 3NEeKTpoABUraTenemM
pekomeHayeTcs npou3BoauTb Ha 4actote 2 [u. [na 3TOoro ycTaHOBWUTL
napametpbl F00.03=0, F00.08=2.00. Heobxoaumo y6eautbcs B NpaBuibHOM
HanpaBneHUn BpaLLeHUs MOOKMYEHHOro anekTpoasuratens. B cnyvae
HEBEPHOro HanpaBneHusi BpalleHWsi HeoOXOAMMO W3MEHWUTb HanpaBneHue
BpaLLieHNs ¢ NOMOLLbIo0 byHKUMoHanbHoro koaa F00.09 nnm nomeHsATbL Mectamu
nBe nobble hasbl BEIXOAHOMO CUIMOBOIO NPOBOAA.

Mpw npobHoMm 3anycke npeobpasoBaTtens Heobxoammo obpaliaTtb
ocoboe BHUMaHWe Ha cregytoLiee:

* NpUBOA, HE AOMKEH NPON3BOANTL YPE3MEPHbIX LUYMOB, PbIBKOB
1 BUGpauuii;

* BEMMYMHA TOKa SNEeKTpoaBuratensl He [OfkKHa NpeBbllaTb
HOMMWHANbLHOIO 3HAYEHUS;

* NpaBUIIbHOCTb OTO6pa)KeHVI$| MHOMKAUMW W 3HAYEHUA Ha
aucnnee.

Mocne ycnewHoro ocyLlecTBNEHWs NPOGHOro 3anycka Ans MONyYeHust
XKENaEMbIX XapakTepUCTMK MPUBOAA CriefyeT OCYLIEeCTBUTb HACTPOWKY BCEX
napametpoB paboTbl npeobpasoBatens. Kak npu ckanspHOM, Tak W npu
BEKTOPHOM pPeXUMe YnpaBneHusi OMKHbI GblTb BBEAEHbI JaHHbIE C MACNOpPTHOM
Tabrnmuku sanekTpoasuUraTens.
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Ons  pganbHeWwen  HaCTpoOWKM  crnegyeT  UCMonb3oBaTb  Tabnuuy
YHKUMOHANbHbLIX ~napameTpoB (cM. raBy 6.3 [lapameTpbl MeHo
nNporpaMM1poBaHus)

4.3 UpeHTUpMKauma napameTpoB aneKkTpoaBuraTens
(aBTOHacTpomKa)

PeXXum BEKTOPHOTO ynpaBrieHUst C Pa3OMKHYTbIM KOHTYPOM CTPOMT
mMaTemMaTUyecKylo Mofenb MOAKIYaeMOro anekTpoaBuraTensi Ha OCHOBaHWUM
BBEAEHHbIX MNapameTpoB. YToGbl MOMy4uTb BBICOKYIO MPOWU3BOAUTENBHOCTH
aneKkTpoABWraTenst U onTUMarnbHble XapakTepuUCTUKKU yrnpaenenus, Tpebyetcs
MonMyyYuTb TOYHble MapameTpbl ynpaBnsieMoro anekTpoasuratens. [Ons
obrneryeHnsi [OaHHOW 3ajayvM  Mcronb3yeTcsl  yHKUMSI  MOeHTUduKaumm
napameTpoB 3reKkTpoaBuraTensi.

3OTanbl Npy BbINOMHEHUN UAEHTUDUKALNN:

1. BbibpaTb UCTOYHUK kOoMaHA nycka/octaHoBa (F00.02 = 0) — ynpaBneHne
C naHenwu;

2. 3atem BBeCTM creayiolLme napameTpbl B COOTBETCTBUM C NACMOPTHOM
Tabnuukow anekTpoaBUraTens:

¢ F03.01 — HOMUHanbHasA MOLWHOCTb anekTpoasuratens (kBT);

» F03.02 — HoMMHanbHoe HanpskeHne anekTpoasurartens (B);

» F03.03 — HOMWHanbHBbIV TOK anekTpoasuraTenst (A);

» F03.04 — HoMMHanbHas YacTtoTa anekTpogsuratens (Mu);

* F03.05 — HOMUHanbHasA CKOpOCTb anekTpoasuratens (06/MuH).

MpeobpasoBatenn 4actotbl cepun INVENT wmetoT Tpu  Tuna

naeHTudukaummn. Beibop Tuna ngeHTUdMKaLmuiA 3aBUCUT OT TEXHONMOMMYECKUX
YCIOBWIA:

A) OuHaMyeckasi uaeHTUMKaumMA (ans anekTpoaBuraTens,
OTCOEANHEHHOrO OT HarpyskKHu).

Ecnu Harpy3ky MOXHO MOMHOCTBIO OTCOeANHUTL OT Bana anekTpoasuraTens
(obecneunB pexum XOrnocToro xofa), criedyer BbINOMHUTL AMHAMUYECKYHO
naeHTumrKauuio.

B napametpe F03.27 (Tun ngeHTumrkaumm napaMmeTpoB 3NekTpoaBUraTens)
ycTaHoBuUTE 3Ha4veHue 2 ([AuHamuueckas wuaeHTudwukaums). MNoaresepaute
BbIGOp.

Haxmute «kHonky «[YCK» Ha naHenu ynpaeneHusi. YacTOTHbIV
npeobpasoBaTenb aBTOMATU4ECKVN MPOBEAET CTaTUHECKYo MAEeHTUdMKaumio,
nocrne 4ero 3anycTuT anekTpoasuratens. lNpousonaeT pasroH o ~ 80 % ot
HOMWHanbHOM YacTOThI, BblAEPXXKa Ha 3TOM CKOPOCTU ¥ nocneayioLlee



3amMearieHre Ao OCTaHOBKM. Beckb npouecc 3aHMMaeT HECKOMNbKO MUHYT.
BynyT aBTOMaTM4eCKu paccunTaHbl U COXpaHEeHbI criefytoLLye napameTpbl:
» F03.06 (ConpotuBneHne o6MOTOK CTaTopa anekTpoasuratens);

» F03.07
» F03.08
» F03.09
» F03.10

ConpoTueneHe 0GMOTOK poTopa 3neKkTpoaBuUraTens);
B3auMHas MHOYKTUBHOCTb 3MeKTpoaBUraTensl);

V|H,D,yKTVIBHOCTb pacceaHuna SﬂeKTpOﬂ,BMFaTeHﬂ);

— o~ o~ o~

Tok XONOCTOro Xxo4a anekTpoasurarens).

B) CtaTuyeckas uaeHTudukaums (AN Harpy>eHHoro
aneKkTpoABsurarens).

Ecnn Harpy3ky HEBO3MOXHO OTCOEeAWHUTb OT Bana 3riekTpoasuratend,
cnegyet BbINONMHUTL CTATUYECKY0 I/IﬂeHTVICbVIKaLI,I/IIO.

B napametpe F03.27 (Tun ngeHT1dmKaLmm napaMeTpoB 3NeKTpoABUraTens)
yctaHoBuTe 3HadeHue 1 (Crtatmyeckas wupeHTudpmkaums). lMoaresepaute
BbIGOp.

HaxmuTte kHonky «MYCK» Ha naHenu ynpasnenwus. MY nogact Ha 06MoTkM
anekTpoaBWraTensi NOCTOSHHBIN TOK M NEepeMeHHOe HanpskeHue pasnuyHomn
YacToTbl 6e3 BpalleHus poTopa.

ByayT aBTOMatuyecku paccunTaHbl U COXpaHeHbl criegytoLne napameTpsbi:

» F03.06 (ConpoTtuBneHne o6MOTOK cTaTopa anekTpoasuratens);

» F03.07 (ConpoTtuBneHne o6MOTOK poTopa anekTpoasuratens);

» F03.08 (B3ammHasi UHOYKTUBHOCTb 3MeKTpoaBUraTens).

Mpwu cTatnyeckon naeHtTudukaumm He onpegenstorca F03.09 n F03.10, yto
MOXeT CHU3UTb TOYHOCTb BEKTOPHOTIO YrpaBrieHUsi Ha BbICOKMX CKOPOCTSX

B) MonHas cTaTnyeckas naeHTMdUKaLma napameTpos

Ecnn Harpy3ky HeBO3MOXHO OTCOeAUMHUTb OT Bana anekTpoasurartend,
MOXHO TaKXXe BbIMOMHUTb MONHYH CTaTU4eCKyto I/I,El,eHTI/I(bI/IKaLI,I/IIO.

B napametpe F03.27 (Tun ngeHT1dmKaLmm napaMeTpoB 3NeKTpoaBUraTens)
ycTaHoBuTe 3Ha4eHue 3 (MonHasa ctatndeckasn naeHTudukaums). Moareepaute
BbIGOp.

HaxmuTte kHonky «MYCK» Ha naHenu ynpasnenwus. MY nogact Ha 06MoTkM
anekTpoaBuraTenst NOCTOSHHBIN TOK M NepeMeHHOe HanpskeHue pasnuyHomn
YacToTbl 6e3 BpalleHus poTtopa, HO BO Bpemsi npouecca 31 MoxeT cnerka
BMGpupoBaTb, cobnioparite Mepbl 6esonacHocTu. [pu MoMHoOW cTaTudeckown
naeHTMukaumm YacToTHbIN  NpeobpasoBaTenb MOXET MOoMyYuTb NsAThb
napameTtpos: F03.06 ~ F03.10.
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MmaBa 5. BcTpoeHHas naHenb ynpaBneHus U akceccyapbl
5.1 OnucaHune 1 pyHKLMOHaNbHOE Ha3HaYeHue naHenu
ynpaBneHus

MaHenb ynpaBneHus umeeT AUCNAEN M KHOMKW ynpasneHus. Oducnnewn
nokasblBaeT MEHK HacTpPOWKVU NapaMeTpoB U pa3nuyHble paboyne cocTosiHUS.
KHonkn — nHTepdenic ceBa3n nonb3oBartens 1 npeobpasoBaTens YactoTbl. OAns
cepuu INVENT npegycmoTpeHa ogHOCTpOYHasi MaHenb ynpasneHns

Ceertoavoab!

[Avcnnen

MoteHuvometp
W KHONKa BBOAA

KHonka meHio TONYKOBbIN PeXUM

KHonka nycka KHonka octaHosa

Kronka nepeksiovenmsi
Mexay paspsnammu

PucyHok 5.1 — @yHKyuuU KHOMOK U ceemoduodos naHenu ynpaeneHusi INVENT

Tabnuua 5.1 — OnucaHne KHOMOK NaHenn ynpasneHust U CBETOAMOL0B

HasBaHue OnucaHue pyHKUUMN

KHonku naHenu ynpaBeneHus

Bxod B MeHIo napaMeTpoB, BO3BpaT B NpeabiayLuuii
YPOBEHb MEHIO

B pexxvime MOHMTOpUHra BbINOMHSAET OYHKLUMIO Nepexoaa
mMexay oTobpaxaeMbiMu NnapameTpamu. B pexxvme
NporpamMMUpPOBaHUS BbIMOMHAET (PYHKLMIO COXPaHeHUs
BbIOPaHHOrO 3Ha4YeHUst BO BHYTPEHHIO namsTb MY

KHonkun BBer/BHI/I3 MCNoNb3yTCA ANnd U3MeHeHns

@ @ 3HaYeHVsi NapameTpoB, a TaKkke NepeMeLLeHNst Mexay
rpynnamu MeHto

KHonka 3anycka MNY;
B pexume n3amMeHeHNs NnapameTpoB — NepemMelleHne Kypcopa.
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KHonku naHenu ynpasneHus

OcrtaHog M4, c6poc owmnbok.

cEPOC

CBeToguoabl NnaHenun ynpaeneHus

Bkn: MY B cocTosHum paboTbl;

BMNP
Bbikn: MY B cocTosiHMKM ocTaHOBa;
Bkn: BpalueHune B obpaTHOM HanpaeneHuu (peeepc);
Bblkn: BpalLeHue B NpsiMOM HanpaeneHum (Bnepea);

PeB MwuraHue: npounsoLuno BKIYeHNe peBepca npu
yCTaHOBIIEHHOM
3anpeTe 06paTHOro BpaLLEeHWs.

Owwnbka Mwuraet npy BO3HUKHOBEHUM OLLNGKU

My
EAvHULBl n3MepeHust napaMeTpa, KOTopblii oToGpaxaeTtcs
Ha gucnnee.

A Ecnu ogHOBpeMeHHo BkItoYeHbl cBeToamoabl 'y + A, To
eavHuUa n3MepeHnst — «4ncrno o6opoToB B MUHYTY».
Ecnu ogHoBpeMeHHO BkntodeHbl cBeToamoabl A + B, To
eavHuua namepeHust — «MpoLeHTbI».

B

5.2 OQucnnen

B coctosiHun pabotbl unu octaHosa N4 ceeTogmoabl NaHenu ynpaeneHust
oTOGpaXkatoT pasnmyHble COCTOsIHWUS NpeobpasoBaTens. B napamerpax F14.02,
F14.03 (napameTpbl oTobpaxeHusi B pexume pabotel) n F14.04 (napameTpbl
oTobpaXkeHWs1 BO BpEMs1 OCTaHOBa) MOXHO BblGpaTb TpebyeMble nokasatenu
ans otobpaxeHust Ha gucnnee. KHonka «BBO[» ucnonb3yeTcs Ans cMeHbl
nokasarenen.

5.3 lononHuTenbHbIE akceccyapbl

CseTtogvoaHas naHenb npeobpasoBaTens YacToTbl ABMNSETCA HECHEMHOMN.
HononuutensHas LED-nanenb npuobpeTtaetca OTAENbHO M MOXET ObITb
BblHeceHa Ha wkad. lMaHenb INVENT-KP (pucyHok 5.2) npegHasHadeHa
AnA  nporpaMmupoBaHus  npeobpasosaTtens 4actoTbl. OHa nossonser
OCYLLECTBMATL MnporpammupoBaHue [14, 3anyck, ocTaHoB, perynupoBaHue
4acTOTbl U MOHWTOPUHI MapameTpoB, UMeeT cTeneHb 3awuTtbl IP31. Ona
KpenneHus Ha ABepb LKada MOHTaXHas pamka He TpebyeTca



PucyHok 5.2 — BbiHocHas naHenb ynpaeneHusi INVENT-KP

Tabnuua 5.2 — Pasamepbl naHenun INVENT-KP

HanmeHoBaHue L, mm B, mm I, Mm w1, mm | B1, Mm M, mm

INVENT-KP 53 79 32.2 49.4 75.4 14.5

5.3.1 YanuHuTenbHbIN Kabenb

OTaenbHO  MOXHO NpuOOpecT  yANWUHUTENbHBIM  kabenb Ana  naHenu
ynpaeneHus (anuHa ot 1 o 10 metpos ¢ warom 1 meTp).

PucyHok 5.2 — BeiHocHas naHens ynpasneHusi INVENT-KP



Masa 6. MeHI0 nporpammupoBaHus

MeHto nporpaMmmpoBaHns MOXeT BbITb U3MEHEHO Kak B peXXVMMe OCTaHOBa,
TaK U B pexume paboThbl.

6.1HaBuraumsa v pepgakTpoBaHue napamMeTpoB B MEHIO

MeHi0 nporpammmpoBaHus UCMONb3yeTcst Ans NPOCMOTpa U U3MEHeHUs
napameTpoB, onpeaensioLmnx paboty npeobpasosatens YactoTel. [ns goctyna
K MEHIO MPOrpaMMUpPOBAHUSI Ha MaBHOM 3KpaHe HaXMuTe KHOMKYy «MeHo».
B npeobpasoBatene yactotbl cepum INVENT ncnonb3yetcs TpexypoBHeBasi
CTPYKTYypa MEHI0 AN HAaCTPOWMKN NapaMeTpoB.

lpynna dyHKUMOHaNbHLIX NapamMeTpoB (MEHIO NEPBOrO YPOBHS)
—3> napamMeTp (MeHIo BTOPOro YpOBHS1) —¥ 3HayeHve napameTtpa (MeHto
TPETBLETO YPOBHS).

Hwxe npueegeHbl CXemMa U HaBurayms no MeHo NporpaMmmMmmnpoBaHuns:

PucyHok 6.1 — Cxema HacmpoUKu napamempos MeHto
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HaBuvraumsi no MeH NporpaMmM1poBaHUs:

» [Insa HaBurauum Mexay rpynnamMum napameTpoB MEHI0 nporpamMmmMmnpoBaHnA
NCNONb3YTCA KHOMKU @ n

- [1ns nepexoda B crieqytoLiee NOAMEHIO UCMONb3yeTcs KHomka «Beogy, ans
BO3BpaTa B Npe/blayliee MeHI0 UCTIONb3yeTcst KHoMKa « MeHIo».

6.2 3awmTa gaHHbIX Naponem

MeHio nporpamMmupoBaHusi MOXeET ObiTb  3abrnokupoBaHo, 4TOGbI
npenoTBpaTUTb N3MeHeHve napameTpos HeaBTOPM30BaHHbIMU
nonb3oBatenamu. brnokupoBka Ha 3anncb NapaMeTpoB YCTaHaBnMBAaEeTCH
napametpom F15.00, KOTOpbIi MO3BOMSIET YCTAHOBUTL Mapoflb Ha MEHIo
nporpammupoBaHus. [ns atoro B napametpe F15.00 HeoGxogumo
YCTaHOBUTbL 3HauyeHue, otnnyHoe ot «00000» n HaxaTb Ha KHomky «BBO».
BBeneHHoe 3HauyeHune GyneT napornem nonb3oBatens. Npu Bbixoge U3 MEHIO
nporpaMM1poBaHus naponbHas 3awuTa byaet akTvemMpoBaHa. [pyn noBTopHOM
HaxaTtum Ha kHonky « MEHIO» Ha gucnnee oTobpasuTes «- — - — - ». Tenepb
npu rnepexoge B MEHK NporpaMMupoBaHusi npeobpasoBaTenl 4acToThbl
CHavana 3anpocuT BBOZ Naporisi.

* [Ons ToOro, 4toGbl OTMEHWUTbL GrIOKMPOBKY MapaMeTpoB,
—_— B napametpe F15.00 HyHO ycTaHoBUTb 3HaveHne «00000».

* Ecnu Bbl 3abbinu naponb, obpatutecb B TEXHUYECKYHO
nopaepxky INSTART.

6.3 NMapameTpbl MeHIO NporpaMMMpoOBaHUs U UX oNUcaHue

B MY cepum INVENT napametpbl crpynnupoBaHbl No yHKLUMOHANbHOMY
Ha3HaYeHWIo; BaXXHO MNOMHUTb!

1. Homep rpynnbl COOTBETCTBYET MEHIO NMEPBOrO YPOBHS;

2. Homep napameTpa COOTBETCTBYET MEHIO BTOPOIO YPOBHS;

3. HasnauyeHue ctonbuos Tabnuubl (oyHKLMOHAmNbHbIX NapaMeTPOB:

- 1-1 cTonGeu, «PyHKUMOHANbHBIV KOA», COAEPXUT HOMeEp napameTpa;

- 2-ih cTtonbeu, «HasBaHvWe YHKUMU» COOEPXUT KpaTKoe OnucaHue
DyHKLMN;

- 3-11 ctonGeu, «[JManasoH HacTponku», 0603Ha4YaeT AONYCTUMbIV AnanasoH
3HaYeHuU NnapameTpa;

- 4-n ctonbeu, «3aBoAcCkOoe 3HAYEHME» — WUCXOAHOE YCTaHOBIIEHHOE
3HayeHue;



- 5-n cronbeu, «W3meHeHue», obo3Ha4aeT YCNOBUS W3MEHEHWS WK
OTCYTCTBME BO3MOXHOCTM M3MEHEHWSI JaHHOTO NapameTpa.

Hwxe I'IO,EI,pO6HO OnuncaHbl yCroBHblE 0603HayeHus ansa 5-ro ctonbua:

«o»: [JaHHbIN napameTp MOXeET OblTb M3MeHeH, korga MY HaxoauTcs Kak B
pexvme OCTaHOBa, Tak U B pexunme paboThl;

«m»: [aHHbIi napameTp MOXeT ObiTb M3MeHeH Tonbko Torda, korga MY
HaxXoQMTCs B peXMMe OCTaHOBa;

«e»: [laHHbI NapameTp ABNAETCS NapaMeTpoM MOHUTOPUHIA (MCNOMb3yeTcs
AN NPOCMOTPa U He MOXET BbITb U3MEHEH);

«#»: [aHHbI nNapameTp MOXeT OblTb M3MEHEH TOMbKO cneuuanucTamu
CEpPBUCHOW CIyXObl.

Mpynna F00: OcHOBHble NnapameTpbl

PyHKuno- Hasganue 3aBopg,
HanbHbIN [Onana3oH HaCTPOWNKMN i Uzm
pyHKUMMN 3Hau.
koA,
F00.00 Bbi6op 0: YHuBepcanbHbIA pexum 0 []
Makpoca 1~5: Pe3epB
DyHKLMN 6: Pexxum BogocHabxeHus ¢

OZHUM Hacocom

7: Pexxum BogocHabxeHus
ot PV ¢ otcnexwsaHnem
HanpskeHus

8: Pexxkum VF-ynpaBnexus ¢
OTCNEeX1BaHWEM MOLLHOCTU
ONsi BOAOCHabxeHus

9: Pexkum SVC-ynpaeneHus
C OTCNEXUBAHNEM MOLLHOCTU
[Onsi BOAOCHaGXeHNs
10~100: Pe3epB

Mapametrp F00.00 nosBonsieT BbIGPaTb NpPedyCTAHOBIIEHHbIE PEXUMbI
paboTbl (MaKpOChl) AnA pasnMYHbIX CLiEHapeB NUCMOMNb30BaHus.

0: YHMBepcanbHbIA PEXMM — HacTpoiika Mo ymonyaHuio ¢ 6Ga3osoii
PYHKLIMOHAMNBHOCTbIO.

6: PeXMm C OAHMM HacocoM rnpedHasHa4yeH [Ans CUCTEM C OOHUM
YaCTOTHbIM HACOCOM.

PexxnMbl paboTbl OT CONMHEeYHbIX NaHenewn (7-9) nogaepXusaT NMTaHue
OT CONHEYHbIX MaHenew C pasHbiMU MeTodamMu OTCREXMBAHUS (HanpsbkeHue,
MowHocTb-VF nnu mowHocte-SVC).
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7: Hacoc perynupyeT CKOpOCTb B 3aBUCMMOCTM OT HAaMNpPsXKEHUs C COMHEYHbIX
naHenen.

Yem BbiLLE HanpsikeHe (Gornblue CornHLa)— TeM BbiLLE NPOU3BOAUTENBHOCTb
Hacoca.

8: OnTmunanpyet paboTy Hacoca, OTCrexXnBasi MakCumarbHY0 MOLLHOCTb
(MPPT) conHeyHbIx naHenen.

Wcnonbayet yvactotHoe perynuposaHue (VF) ons nnaBHOrO M3MeHeHUsi
CKOpOCTH.

9: Takxe wucnonb3dyetr MPPT, HO ynpaBnseT HacocoM 4epe3 BeKTOpHOe
ynpaBneHue 6e3 obpatHoi cBs3n (SVC) pgnsa OGonbliei TOYHOCTU M
abheKTUBHOCTH.

BaxHo: nepes CMeHOM Makpoca BbIMOMHATE COPOC K  3aBOACKWM
HacTpolkaMm, YTobbl n3bexarb KOH(MMNKTOB

PyHKuno- HasgaHue 3aBog,
HanbHbIN [Onana3oH HaCTPOWNKMN i Uzm.
pyHKUMMN 3Hau.
koA
F00.01 Pexuvm 0: VF (ckansipHbii) 0 ]
yrnpaeneHus 1: SVC (BeKTOpHBIN C

Pa3oMKHYTbIM KOHTYPOM)

BeiGop pexvma ynpasneHus.

0: CkansipHoe ynpasneHue (V/F).

[aHHbIi MeToa Mcnonb3yeTcst B GOMbLUMHCTBE ClyYyaeB B BEHTUMSATOPHbBIX
N HaCOCHbIX MPWMBOAAX, a Takke B Tex cry4vasx, rge ogvH npeobpasosaTenb
YacTOTbl yNPaBnseT HECKONbKUMW SNEKTPOABUraTeNsIMu.

1: BekTOpHOE ynpaBreHne ¢ pa3oMKHYTbIM KOHTYpoMm (SVC).

YnpaBneHue anekTpoasuratenemM ocyluecTensieTcs 6e3 gatymka obpartHon
cBA3M (3HKogepa). [aHHbI METOA NMPUMEHUM K TakMM Harpy3kam Kak CTaHKu,
LieHTpUdYru, BONOYMIIbHBIE CTaHKW U NINTbEeBbIE MALLNHbI.

MpumeyvaHne: npu BbIGOpe AaHHOrO Metoda K npeobpasoBaTento YacToThbl
MOXeT ObITb MOAKMIOYEH TONMBbKO OAWH dMeKTpoABUraTenb.

Mpu UCNONb30BaHUM BEKTOPHOTO YMpaBleHnsi HeobXoaMMo
— BbINOSIHUTE ~ MAEHTUUKALUNID —NapaMeTpoB  dfeKTpoasuraTens,
— npenmyLLecTBa BEKTOPHOro crnocoba ynpasreHuss MoryT ObiTb
UCMONb30BaHbl TONbKO NOCHE NOoMNyYeHNst hakTUHECKUX NapaMeTPOB
MCMonb3yeMoro ariekTpoasuraTens.




DyHKLMO-

HasBaHue 3aBog.

HanbHbIW [Avnana3oH HacTponku U3m
hyHKUMM 3Hau.
koA
F00.02 McTouHnk 0: Mawrenb ynpasneHus 0 o

KOMaHz nycka/ 1: TepmuHan (knemmbl

ocTaHoBa ynpaBneHus)
2: Npotokon ceasn Modbus
RTU

MapameTp 3agaerT WUCTOYHUK KOMaHZ I'IyCKa/OCTaHOBa npeo6pasoBaTen;|
4YacTOoThbl.

0: MaHenb ynpaBneHus

3arnyck, OCTaHOB U PEeBepC OCYLUECTBIISOTCSA C MOMOLLBIO KHOMOK NaHenu
yrnpasneHus.

1: TepmuHan (kneMmbl ynpaBneHust)

3anyck, ocTtaHoB, peBepc W Ap. (PYHKUMM OCYLLECTBMSAOTCS C MOMOLLbIO
LNGPOBbLIX KNEMM ynpaBreHus.

2: Mpotokon cBA3n Modbus RTU

3anyck, ocTaHoB, peBepCc U Ap. YHKUMN OCYLLUECTBMSAIOTCS C MOMOLLbIO
ceTeBoro npotokona Modbus RTU.

NHdopmaumio o yHKUMOHAMNbHLIX NapaMeTpax, CBA3aHHbIX C CETEeBbIM

npokornom Modbus RTU, cm. B “I'pynna F13: [MNapameTpbl KOMMYHUKALMOHHOIO
npotokona Modbus RTU”.

DyHKUMNO-

HanbHbIN Hazeanue [Anana3oH HaCTPONKMu 3ason, U3zm
yHKUMMN 3Hau.
koA,

F00.03 McTouHnk 0: KHonku naHenu 4 ]
3agaHusa ynpaenexus (6e3
yacTotbl A COXpaHeHWsl 3Ha4YeHNs

OMOPHOW YacToTbl Npu

F00.04 MNCTOYHUK OTKITHOYEHUN NUTAHNA U 0 ™
3apaHns nocne ocraHosa) 1: KHomnkm
yacToTbl B naHenu ynpasneHus (c

COXpaHeHNeM 3HaveHus
OrMOPHOWA YacTOTbl NpU
OTKIIOYEHUN NUTaHNSA)

2: AHanoroBbii Bxog AVI

3: AHanorossbliii Bxog ACI

4: MoTeHunomeTp

6: MHorocTyneHu4atbii pexum
7: TNK

8: NA-ynpaBneHne
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9: Mpotokon ceasn Modbus
RTU

10: YnpaBneHue Hacocom
11: MPPT (ans conHeuHbIx
naHenenm)

«MICTOUHMK YacToTbl A» SIBMSIETCS OCHOBHbIM, @ «CTOYHUK

YacToTbl B» — BcnomMoratenbHbIM UCTOYHUKOM YacToThl. Kamomy NCTOYHUKY
4acTOThbl AOMKHO ObITb NPUCBOEHO YHUKarnbHOe 3Ha4vyeHue, T. €. UICTOYHUKN He
MOryT UCNONb30BaTb OOMH U TOT XXe KaHan 3agaHuAa 4acToTbl.

0: KHonku naHenu ynpaBneHusi (6e3 cCoxpaHeHWs 3Ha4yeHWsi OMOPHOW
4acToTbl NPU OTKMKOYEHUM MUTAHKSA U NOCIe OCTaHOBA)

HavanbHoe 3HauveHune onopHom 4actoTbl — 3HadeHue F00.08 (onopHas
HavanbHas YacTtoTa Npu 3aJaHuWu C KHOMOK naHenu ynpasneHus). OnopHoe
3Ha4YeHWe YacTOTbl MOXHO M3MEHSATb MPU MOMOLLM KHOMOK «BBEPX» U «BHU3» U
KNnemMM ynpaeneHus (yBenuyeHue/ymeHblueHne YacTtoTbl). Mocne oTknioyeHus
1 nocriegytouiero Bo3obHoBneHus nutaHus MY onopHoe 3HayeHue 4acToThbl
Bo3BpaLLaetcs k 3HaveHuo F00.08.

1: KHonku naHenu ynpaBrneHusa (C COXpaHeHunemM 3Ha4dyeHuda OHOpHOIZ
HacCTOTbl NpPU OTKIHOYEHUN I'IVITaHI/Iﬂ)

HayanbHoe 3HayeHune onopHoW 4acToTbl — 3HaveHue F00.08 (onopHas
HayarnbHasi YacToTa Mnpwv 3a4aHuK ¢ KHOMOK NaHenu ynpasneHust). OnopHoe

3HaYeHne YacTOTbl MOXKHO M3MEHSITb MPY NMOMOLLIY KHOMOK «BBEPX» N «BHU3Y
1 KNnemMMm ynpasrneHus (yBenmyeHne/ymeHblUeHne 4acToThbl). [locne oTknioyeHms
1 nocnepytoLero Bo3obHoBneHns nutanusa MY Byger yctaHoBneHa onopHas
YacToTa, koTopasi Obifia Ha MOMEHT OTKIIOHYEHNS MTUTaHWS.

2, 3: AHanoroBbIl BXog,

Mpu BbIGOpe OOHOrO M3 [OaHHbIX 3HA4YeHU onopHasi Yactota Oyaet
yCTaHaBnMBaTbCsl B 3aBWCUMOCTM OT 3HAYEHWsl Ha COOTBETCTBYHOLLEM
aHanorosom BXxofe.

OwnanasoH AVI no HanpsbkeHnto 0 ~ 10 B Ha Bxoae, ACI — no Toky

0 ~ 20 mMA.

4: NoTteHunomeTp

YacTtoTta 3agaéTcst BpyUHyo NOTEHLMOMETPOM Ha NaHenu yrnpasreHust.
6: MHOrocTyneH4aTbI pexum

3agaHne cooTHOLIEeHNS Mexay 3aAaHHbIM OMOPHbLIM CUrHaNoM 1 3aJaHHow
yacToTon Heobxoaumo HacTpouTb B rpynnax FO7 n F10. Bcero moxHo 3agatb
16 ckopocTen, kaxaasi U3 KOTOpbIX COOTBETCTBYET ONpeaeneHHoNn KombrHaumm,



COCTaBIMEHHOW N3 pa3HbIX COCTOSTHUIA 4 KIEMM MHOTOCTYNEeHYaTon KOMaHabl.

7: MpocTton MK

OnopHbIN curHan 3aganusa YacTtoTbl Y nepekntoyaerca no crynexHam 1 ~
16 ¢ 3agaHHbIM BpeMeHeM paboTbl kaxaon ctyneHn 1 ~ 16; cooTBeTcTBYIOLLEE
BpeMs pa3roHa u 3ameaneHusi Bblbnpaetcs 13 4 npeanoKeHHbIX BapuaHTOB.

Bonee nogpo6Ho — cm. rpynny F10.

8: MUA-ynpaBneHue

Mpu BbIGOpe pAaHHOrO 3HadeHusi BbinonHsetcs [MU[-perynupoBaHue
npouecca pabotbl Y. Bonee noapobHo — cM. rpynny FO9.

9: NpoTokon cBsA3n Modbus RTU

3afaHne OMopHOro curHana BbIMOMHSETCH Mo MpoTokony cBasn Modbus
RTU uepes pernctp ynpasneHusi.

Bonee nogpo6Ho — cM. rasy 7.

10: YnpaBneHue Hacocom

AkTrBHO Tonbko npu F00.00=6 (pexum BogocHabxeHus).
Wcnonb3yeTcs Ans ccTem NOCTOSIHHOTO AaBrieHust.

11: MPPT (ans conHeYHbIX NnaHenemn)

YacToTa perynupyetcsa anroputmom MPPT gns makcMmanbHOWM MOLLHOCTU
COMHeYHbIX NaHenew. TOMbKO ANS PEXMMOB C COMHEYHbIMM MaHensAMMu
(F00.00 = 7-9).

DyHKUMNO-

HanbHbIA Hassanve [Onana3oH HaCTPOWNKMu 3ason. Uzm
yHKUMMN 3Hau.
koA,
F00.05 BepxHuii 0: MakcumanbHas YactoTa 0 o
npepen (F00.10)
VUCTOYHMKA 1: Tekywas vactora
3agaHns NCTOYHMKA A
yacToTbl B npu
KoMBuHauum
VCTOYHVKOB

OTOT napameTp wcnonb3yetcs ANst OnpefeneHvs AuanasoHa kaHana B.
Ecnu gnanasoH BbiGpaH OTHOCUTENBHO MaKCMManbHOW YacToThbl, TO ANanasoH
kaHana B OygeTr mMeHaTbcs B 3aBucumocTu oT napameTpa F00.10. Ecnn
AnanasoH BbibpaH OTHOCMTENbHO kaHana A, To Auana3oH kaHana B 6yner
N3MEHATLCA OTHOCUTENMbHO OMOPHOTO CUrHamna kaHana A.
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®DyHKLMO-
HanbHbIA
koA,

F00.06

HasBanue
dyHKLMM

[vnanasoH
NCTOYHMKA
3afjaHuns
YacToTbl B npun
HanoxeHun

[Avana3oH HacTponkun 3ason, Usm
3Hay.
0% ~ 150 % 100 % o

OTOT napameTp ucnonb3yetcs ANs onpefeneHvus AuanasoHa kaHana B,
korga B napametpe F00.07 yctaHoBneHbl B pa3psge eavHuy, 3Hadvenus 1, 3

mnm 4

®DyHKLMO-
HanbHbIA
koA,

F00.07

HasBaHue
dyHKLUMM

Bbi6op Tvna
B3aMMOZENCTBUS
VNCTOYHMKOB
YactoTbl An B

EavHnubl:

o 3aBoa.
[rana3oH HaCTPOWMKKN A Uam
3Hay.
EAavHUUbIL: 00 [m]
0: paboTtaeT TONbKO UCTOYHUK
A

1: Pesynerat

ornepaLmm OCHOBHOIO 1
BCMomoraTtenbHOro kaHana
(cM. pecaTkm).

2: MepekntoyeHne mexay
ncToyHnkamm A n B.

3: MNepekntoyeHne mexay
MCTOYHMKOM A 1 pe3ynstatom
onepauum (CM. AecsTKn)

4: MNepekntoyeHne mexay
ncTouHMKOM B 1 pesynsratom
onepauuu (CM. AecsTKn)
Oecatkn:

0: A+B

1:A-B

2: Makcumym n3 A nnun B

3: MuHumym 3 Aunmn B

0: paboTaeT TONbKO UCTOYHUK A

KaHan A sBnseTca MCTOYHMKOM 3aaHusi ONMOPHOro curHana.

1: Pe3ynbraT onepauuM OCHOBHOro U BCMoOMoOraTerlbHOro KaHana
(cMm. pecsaTku)

MCTOUHUKOM OMOpPHOW YacToThbl SABMSIETCS Pe3yrbTaT onepaLm OCHOBHOTO U
BCMOMOraTeflbHOro KaHana, KoTopble 3afJatTcs Mpy NoMoLLmM BbiGopa Lmdpel
B pa3psie AeCSTKOB.



Hanpumep, npu Bbibope 3HadeHnst 31 («3» B AecsiTkax U «1» B eamHuLax),
WTOTOBbLIN OMOPHbIV curHan OyaeT 3agaH MakCUMarnbHbIM 3HaYeHWeM K3
kaHanos A n B.

2: NepeknioyeHne mexay MctouyHmkamm A n B
MepekntoyeHne ocyLLecTBNseTcA Npy nomoLy dyHkumun 18 napameTtpos

F07.00 ~ F07.03 (cpyHKUMU knemm X — NepeknoyeHmne NCTOYHMKA YacToThl).
Ecnn BbiGpaHo 3HayeHue 18, B KayecTBe OMOPHOM 4acToTbl 3a[eiCTBOBaH
kaHan B, ecnu HeT — pericTByeT kaHan A.

3: MepekntoyeHne Mexay UCTOHYHUKOM A U pe3ynbLTaToM onepauum (Cm.
[EeCATKM)

MepeknioyeHne ocyLlecTBAseTCA Npy nomoLwm yHkumm 18 napameTpos

F07.00 ~ FO7.03 (cpyHKUMM KNeMm X — NepeKioyeHne NCTOYHMKA YacToTbl).
Ecnn BbibpaHo 3HadeHne 18, B kayecTBe WTOrOBOW OMOPHOW YacTOTbl
3a[eNCcTBOBaH pesynbraT onepauun (CM. AecATKu), ecnu HeT — AencTesyer
kaHan A.

4: MNepeknoyeHne Mexay UCTOUHMKOM B u pesynsraTtom onepauum (cM.
AEeCATKN)

[MepeknioyeHne ocyLlecTBAseTCA Npy nomoLm yHKumM 18 napameTpoB

F07.00 ~ FO7.03 (cpyHKUMM KNeMm X — MepeKrioyeHe NCTOYHMKA YacToTbl).
Ecnn BbiBpaHo 3HayeHne 18, B KavecTBe WTOrOBOM OMOPHON YacCTOThbl
3a0eNCTBOBaH pesynbraT onepauun (CM. AecsATku), ecnu HeT — AencTByer
kaHan B.

DecaTku:
0:A+B

MTOroBbIi OMOPHBIV CUrHaM SBMASETCS CYMMOW MPWU HANOXeHWN OMOPHbIX
curHanos kaHanos A v B.

1:A-B

MITOroBbI ONOPHBIN CUTHaN ABNSIETCS PA3HOCTbLIO MPU HaNOXEHUN OMOPHbIX
curHanoB kaHanos A n B.

2: Makcumym n3s A unu B

OnopHbIN curHan onpegensieTcs MakcMMarbHbIM 3HAa4YeHVWEM U3 KaHaroB
AwnB.

3: MMHUMyM u3 A unu B

OnopHbIN curHan onpegensieTcsi MMHUMarnbHbIM 3HaYeHMEM U3 KaHanoB A
n B.

INSTART®



DyHKLMO-
HanbHbIN
Kon

F00.08 OnopHasi
yacrota (npu
NCTOYHWKE
4acToTbl —
KHOMKM NaHesnu
ynpaBneHus)

HasBanue

yHKUMM [nana3oH HacTponKu

0.00 'y ~ F0O0.10

3aBog. WNam
3Hau.
50.00 o
My

Mpu BbIGOPE WCTOYHMKA 3aJaHWsi OMOPHOTO CUrHama C KHOMOK NaHenwu
ynpaBrneHus U UndpoBbIX KIeMM C YHKUMSMU YBENUYEHNS/YMEHBLLIEHNS
YacToTbl B 3TOM NapameTpe BblibMpaeTcs onopHas HavanbHas YactoTa

®DyHKUMNO-
o Ha3sanue .
HanbHbIN [Anana3oH HacTponkKu
cyHKUMMU
koA
Bei6op
0: MNpsamoe
F00.09 HanpaeneHus 1: OBparHoe

BpaLyeHuns 3

3aBog.
3Hau.

Uzm.

M3meHsas 3HauYeHne napameTpa, MOXXHO M3MEHUTL HamnpaBeHe BpaLleHns
anekTpoaBuratensi 6e3 nepenoknoyeHns kabenemn n U3MeHeHNs HECKOMbKNX

napameTpoB.
0: Mpsimoe

To e HanpaBneHuwe, 4To MU TeKyulee
aneKkTpoasuratens.

HanpaeneHuwe paboTbl

1: O6paTHoe
HanpagneHwe, NPOTUBOMOSIOXHOE HanpasneHunoo BpaLleHuns
anekTpoasurartens.
PyHKumo- HasBaHue ; 3aBog.
HanbHbIN [nana3oH HacTpomnku U3m.
dyHKUMMN 3Hau.
koA,
MakcvmanbHas
F00.10 BbIxoaHasn 50.00 'y ~ 500.00 My* 50.00 'y ]

YacTtoTta



MakcumanbHasi 4actoTa, KoTopasi MoxeT ObiTb MogaHa Ha BbIXof
npeobpasoBaTtens YacToTbl.

*3aBuncuUT OT 3Ha4eHusa napametpa F00.22:
Ecnun F00.22 = 2, To guana3soH 50.00 ~ 500.00 Iy,
Ecnmn F00.22 = 1, To gnana3oH 50.00 ~ 5000.00 Iy,

DyHKLUMNO-
. HasBaHue . 3aBog.
HanbHbIN [Anana3oH HacTponku Uam.
dyHKUMK 3Hau.
koA
F00.11 McToynnk 0: duKcmMpoBaHHOe 3HayYeHne 0 ]
3afaHusa B napametpe F00.12
BEpPXHEWN 1: AHanoroBbliii Bxog AVI
npeaensHon 2: AHanoroBbliii Bxog ACI
Y4acToTbl 3: MNoTteHumomeTp naHenu
ynpaeneHns
5: Mpotokon cesizan ModBUS
RTU

MCcTouHMK 3apaHus BepxHeln npeaenbHoi YactoTbl Heobxoaum ana Gonee
rMBKOro OrpaHNYeHNst BEpXHEN NpenenbHON CKOPOCTY 3MeKTpoaBUraTerns.

®DyHKUMNO-
HanbHbIA
koA,

F00.12 BepxHss F00.14 ~ F00.10 50.00 'y )
npeaenbHas
YacToTa

3aBog.
3Hau.

Ha3sanue

byHKUMM Uam.

[Anana3oH HacTponkKu

F00.13 CwmeleHne 0.00 'y ~ F00.10 0.00 'y o
BEPXHEro
npegena
npu 3agaHmn
aHarnoroeoro
MCTOYHMKA
BEpXHero
npegena
4acToTbl

OrpaHuyeHne BbIxogHoOW paboyeit 4acToTbl. 3HauYeHWe MOXeT ObiTb
MeHbLLUe unv paBHO MakcumanbHon vyactote (F00.10), HO He MeHbLUEe HUKHEN
npegenbHow Yactotbl (FO0.14).

Mapametp F00.13 yBenuumBaeT 3HauYeHWe BepxHew npepernbHON YacToThbl
npu ycrnosun F00.11 = 1 unm 2. NtoroBas BepxHAs npepenibHas 4vactorta
CKnafblBaeTcs M3 4acTOTbl CMELUEeHUS W 3a4aHHOrO 3HaYeHWs BepxHew
npeaenbHoi YacToTbl (Tonbko npu FO0.11 = 1 nnn 2)
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®DyHKLMO-

9 HasBaHue . 3aBog.
HanbHbIN [nana3oH HaCTPOWKKN Uam.
dyHKLMM 3Hau.
koA,
F00.14 HwxHas 0.00 'y ~ F00.12 0.00 'y o
npegernbHas
YyacrtoTa

HwxHuiA npeaen YacToTel Npu perynupoBke Ha Bbixoae MY.

Ecnu onopHast yacToTa HuXe HKHeN npefenbHON YacToTkl, To 3anyck MY
He GyneT npon3BeseH.

DyHKLUMNO-

HanbHbIA Hassanve [vana3oH HaCTPOWKKN 3ason, Uzm.
cyHKUMMN 3Hau.
Koa
F00.15 Hecywas 0.5klMy ~ 16.0 k'Y, 3aBucut u]
yactoTa (LUM) OT Mogenu

MapameTp wucnonb3yetcs ANA perynupoBkM Hecyuwlen yactoTel LWVM-
curHana npeobpasoBartens 4acToTbl. [py MOMOLLM PEryrnMPOBKM HecyLuen
YaCTOTbl MOXXHO MOHU3UTb LLYM 3M1IEKTPOABUraTeNs U YMEHbLUUTD TOK YTEYKN Ha
3eMrto, a Takke Nomexu oT npeobpasoBatens YacToTbl. Ecnu Hecyuasi yacTota
HWXe, BbICLUME FapMOHMKM BbIXOOQHOINO TOKa BO3paCTaloT, YBENUYMBAKOTCHA
noTepu Ha dnNeKTpoABuUraTene v NoBbILLAEeTCst ero Temnepartypa. Ecnu Hecywas
YyacToTa Bbille, MOTEpU M TeMnepaTypa 3MeKTpoaBUraTens CHUXalTCs, HO
BO3pacTaeT TennosbigeneHe npeobpasoBaTens 4acToThl.

Tabnuua 6.1 — BnusHue 3HaveHuit Hecyulen vactotbl LUMM-curHana Ha
yCroBUsi aKcnnyaTaunm

Hecywas yactora (LUUM)

®dakTop
Huskasn Bbicokas

LLlym anekTpogsurartens Hun3ko4acToTHbIN BbICOKOYACTOTHBIV
dopma LLINM Brnwxe 3 Brnvxe 3

K NPSIMOYronbHOw K CUHycoupanbHown
MoBkIlLIEHME TeMMepaTypbl

paryp Bbicokoe Huskoe

anekTpoasurartens
MoBbiweHne Temnepartypsbl MY | Huskoe Bbicokoe
YTeuka Toka Huakas Beicokas

YpoBeHb nomex Hwuskuin Bbicokun



®DyHKLMO-
. HasBaHue . 3aBog.
HanbHbIN [Anana3oH HaCTPOWKKN Uzm
dyHKLMMN 3Hau.
koA,
F00.16 MoacTtponka 0: BbikntouyeHa 1 u]
HecyLlen 1: BkniovyeHa
4acToThbl B
3aBUCUMOCTU OT
TeMneparypbl
papnatopa

Koroa cyHkumMst akTmBHa, MY npu npmbnukeHun TemnepaTypbl paguaTtopa
K KPUTUYECKMM 3HAYEeHWSIM, BbINOMHAET aBTOMaTUYECKOe CHUXEHWNE HecyLuen
yactoTtbl. Korga TemnepaTtypa paguartopa CHWKaeTcs, Hecyllas 4vactoTta
nocTeneHHo BOCCTaHaBNMBAETCS 40 YCTaHOBIIEHHOTO 3HaYeHus!

PyHKumo- Hasganue 3aBop
HanbHbIA [Ovana3oH HaCTPOWKKN i Uzm.
dyHKUMMN 3Hau.
Koa
F00.17 Bpems 3aBucut ot =]
pasroHa 1 mMoaenu
0 ¢ ~ 65000 c (F00.19=0)
0.0 ¢ ~ 6500.0 c (F00.19=1)
F00.18 Bpems 0.00 ¢ ~ 650.00 ¢ (F00.19=2) | 3aBucut ot =]
3amegnenus 1 mogenu

Bpemsi pa3sroHa — 310 Bpems, Heobxogmmoe MY gnsa yckopeHus ¢ Hynesow
po 6asoBon vactotbl (F00.25), Ha pucyHke 6.2 — ycTaHOBIEHHOE BpeMmsi
pasroHa.

Bpemsi 3amepneHus — 310 Bpemsi, Heobxoammoe MY ans 3amennexus
¢ 6asoBon vactotbl (F00.25) go HyneBon, Ha pucyHke 6.2 — ycTaHOBREHHOe
BpEMs 3aMeAsieHns.
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Paboyas BbixogHas yactota (1)

BasoBasiyactota [ =TT T T T T T o oSS s--SCmmmmm===

OropHasivactota L oo o -

P Bpewms (T)

AKTINECKOE PakTeckoe
BpeMA pasrona Bpems
3amennenys

Voranoanenoe speutt [
pasrona samennenua

PucyHok 6.2 — Bpemsi pazaoHa/3ameoneHust

Korga onopHasi yactota paBHa 6a30BOM 4YacToTe, YCTaHOBMEHHOE BpeMms
pasroHa W 3amefrieHust COBMafalT C (PaKTUHECKUM BPEMEHEM pasroHa M
3amepnneHus. B uHom crnyyae, Korga onopHasi YactoTa oTnnyaertcst ot 6a3oBoi
YacToTbl, (haKTUyYeckoe BpeMsi pasroHa W 3amendnieHus OoTnuyalTcs OoT
YCTaHOBIIEHHOIO Ha COOTHOLLEHWE U3 CreaytoLLelt 3aBUCMMOCTH: hakTUYeckoe
BpEMs = yCTaHOBMEHHOe BpeMs * (onopHas yactoTa/6a3oBas yactoTa).

Cepua INVENT wumeeT 4 pasHbiX BpeMeHW pas3roHa W 3amensieHus,
KOTOpble MOHO NepekmniodaTe Npyu Nomowm LMdpoBbiX knemm X. Yetbipe
BapvaHTa BpEMEHW pa3roHa U 3aMefIeHUst MOXHO NepeKntoyaTb nNpy NoMoLLm
crepytoLmx Habopos napameTpos:

MepBbIi Habop: F00.17, F00.18;
Btopon Habop: F02.03, F02.04;
TpeTtun Habop: F02.05, F02.06;
YeTBEpPTHIN HAabop: F02.07, F02.08.

DyHKLUMNO-
. HasBaHue . 3aBoga.
HanbHbIN Avana3oH HacTPOWKM U3m.
cyHKUMKN 3Hau.
koA,
F00.19 ToyHOCTb 0: 1 cek 1 ]
3agaHns 1: 0.1 cek
BpeMeHu 2:0.01 cek
pasroHa n
3ameneHns

Mmeetca 3 knacca TOYHOCTM ANl U3MEPEHMSI BPEMEHM pasroHa W
3amenneHus: 1 cek., 0.1 cek. n 0.01 cexk.



DyHKLMO-

o HasBaHue
HanbHbIN yHKUMM
koA Y
F00.21 CwmelLeHne 4acToTbl

BCnomoraTesnbHOoro

WUCTOYHMKa npn
HanoxeHnn

[MapameTp 3agaéT nNOCTOSIHHOE CMeLlleHwue,

[nana3oH HacTporku 3ason, Usm.
3Hay.
0.00 'y ~ F00.10 0.00 'y n

koTopoe pobaBnsieTcs K

pesynbraty KOMOGMHaLMN OCHOBHOM M BCMoOMoOraTenbHOW YacToThl. [o3Bonsier
rmbko KOPpPEeKTnpoBaTb UTOroBoe 3Ha4yeHmne 4actoThbl.

PyHKuMO- HasBsaHue
HanbHbIN cyHILMN
koA, Yy
F00.22 To4HoCTb 3agaHns

YacToTbl

[Ovana3oH HaCTPOWKKN 3asop, Uam.
3Hau.
1:0.1 Ty 2 n

2:0.01 Ty

OTOT NapameTp MUCnonb3yeTcs A onpeferneHns TOHHOCTM 3HAYEHU BCex
YHKLMOHANbHbIX KOAOB, CBSA3AHHbIX C YaCTOTOW.

Ecnun F00.20 = 2, To gnana3oH BbixogHou YactoTbl 50.00 ~ 500.0 INy;
Ecnn F00.20 = 1, To anana3soH BbixoaHon YactoTbl 50.00 ~ 5000.0 .

®yHkumo- HasBaHue
HanbHbIN chyHKUAM
Kop
F00.23 Bbi6op
coxpaHeHus
YacToTbl Npyn
ocTaHoBe

. 3aBop.
[vana3oH HaCTPOWKKU A Uam.
3Hau.
0: Bes coxpaHeHus 2 n

1: C coxpaHeHnem

MapameTp onpedernsieT, COXpaHsieTca nW 3afaHHasi 4acToTa rnocre
ocTaHoBky MY, koraa UCTOYHWK YacToThbl — LiMdpoBasi ycTaHoBka (KHOMku A/V
Ha naHenu unu yHKUMU YBENMYEHUS/YMEHbLLEHUS] YacToTbl Ha LMPOBbIX

Knemmax).
PyHKumo- HasBaHue
HanbHbIN dyHKLMM
koA Y
F00.25 BasoBasi yactoTa

BpeMeHU pasroHa
1 3amennexHua

INSTART®

[vana3oH HaCTPOWKKU 3ason. U3am.
3Hau.
0: MakcumarnbHas Yactota 0 [ ]
(F00.10)
1: OnopHas yactoTa
2:100 'y



BasoBasi yactoTta gns otcyeta BpeMeHU pa3roHa 1 3aameaneHuns. Ha puc.

6.2 npuBefeHa cxema Ana onpegeneHvs akTMYeckoro BpemMeHn pasroHa
1 3amMeaneHuns.

DyHKLMO-
. HasBaHue . 3aBoa.
HanbHbIN [Anana3oH HacCTPOWKKN Uam.
hyHKUMK 3Hau.
koA
F00.26 KoppekTuposka 0: OTHOCUTENBHO TekyLLen 0 []
4acToTbl BO paboyen yacToTbl
Bpems pabotbl 1: OTHOCMTENBHO OMOPHOW
(npu unchposom YacToTbl

cnocobe 3agaHust)

[aHHbIl nNapameTp [elcTBMTENEeH TOMbKO Npu  LMEPOBOM  3adaHum
MCTOYHMKa YacToTbl. OH onpeaensieT MeToA KOPPEKTUPOBKY 3a4aHHOM YacToThl
npu ncnonb3osaHum knasuw A, ¥ Ha knasuatype unu gyHKUMM TepMmHana
yBenuyeHns/yMeHbLUeHNs 4acToTbl: OydeT nu uenesas Yactota yBenuyeHa/
yMeHbLlUeHa Ha OCHOBe TeKyLlei paboyeit YacToTbl MW ONMOPHON YacToThl.

DyHKLUMNO-
o HasBaHue . 3aBop.
HanbHbIA [Ouvana3oH HaCTPOWKKN Uam.
pyHKUMMN 3Hau.
koA,
F00.27 Bei6op npuBsasku 0000 ~ 9999 0000 o

VCTOYHVKOB
KomaHz nycka/
OCTaHoBa K
WCTOYHMKaM

3aflaHnA 4acToTbl

C nomowpbto napametpa F00.27 MoxHO 3agaTb KOMOMHaUMIO NPUBSI30K
Mexay 3 UCTOYHMKaMWM KOMaHZ nycka/ocTaHoBa M 6 MCTOYHMKaAMK 3aJaHust
4acTOThbl ANst YNPOLUEHNsSI NEPEKITIOYEHNS MCTOYHMKOB YaCcTOThl.

K pasHbiM WCTOYHWMKAM YyrpaBneHWsi MyckoM/OCTaHOBOM MoryT 6biTb
NpUBS3aHbl OOHW U TE Xe UCTOYHMKM 3a4aHns 4acToTbl. ECrin MCTOYHUK kKoMaHa
MMeeT NPUBA3aHHbIA UCTOYHMK YACTOTbI, TO UCTOYHMK YACTOTbI, YCTAHOBMEHHbIN
napameTtpamu F00.06 ~ F00.10, 6onbLue He byaeT pabotaTsb.

EpnMHULBI: NCTOYHWK 3a4aHNS YacTOTbl npuv ynpasneHnun I'IyCKOM/OCTaHOBOM
vyepes naHenb ynpasneHua,

[ecATKU: UCTOYHVK 3a[laHnsl YacTOTbl NpY YNpaBneHUM Myckom/0CTaHOBOM
Yyepes TepMuHan (KnemMmbl yrpasrneHus);

COTHM: UCTOYHMK 3a[aHUs YacTOTbl MPY yrNpaBneHUN MycKoM/OCTaHOBOM
Yyepes npoTokon cBsi3n Modbus RTU.

ThbicAYM: KOMaHAbI aBTOMATUYECKOrO pexunma.



0: Het npuBsA3sku

1: UndpoBoe 3apaHue: KHOMKM NaHenu ynpaBneHus/(yHKLUUN Knemm
BBepx/BHU3

2: AHanoroBbI Bxog AVI

: AHanorosbin Bxog ACI

: MoTeHUnomMeTp NaHenu ynpasneHus
: MHOrocTyneH4aTbI pexum

nnK

: MXA-ynpaBneHune

© © N O A W

: MpoTtokon cBA3n Modbus RTU

Ecnun ansa kaHana ynpasneHuns 3agaHa npyeaska K UCTOYHUKY YacToThl (£0),
To Hactporikm F00.03 — F00.07 (oCHOBHOWM M BCrOMOraTesibHbI UCTOYHUKM
YacTOTbl) UTHOPUPYIOTCS, MOKa aKTUBEH JTOT KaHar.

Pa3Hble kaHanbl ynpaeneHust MoryT GbiTb MpUBsi3aHbl K OQHOMY U TOMY Xe
WCTOYHWKY YacToTbl.

Ecnu npusaska = 0, ncnonb3yercs CTaHAAPTHbIA UCTOMHWUK YacTOThl (Kak B
F00.03).

OnncaHusi ykasaHHbIX BbIlLE WCTOYHWMKOB 3afaHusi 4acToTbl COBMagakwT
C UcToyHuKamu 3agaHus vactotbl A (F00.03), HeobxoaMMO 03HaAKOMUTLCS C
onuncaHnem gyHkumoHansHoro koga F00.03.

Mpynna F01: ®yHKuuMM 3anycka/ocTaHoOBa

PyHKuMO- Hasganue 3asop
HanbHbIN [Onana3oH HaCTPOWKKN : Uam.
hyHKUMMN 3Hau.
koA,
F01.00 Pexwm 3anycka 0: MNpsamon nyck 0 o

1: ABTOnoaxesaT

2: TopMoxeHune
NOCTOSIHHBIM TOKOM nepes
3arnyckom

3: Peseps

0: MpsiMmon nyck ¢ Ha4YanbHOW YacToThl.

1: MY onpeaenseT CKOPOCTb W HaNpPaBneHne BpalLeHnst arieKTpoasuraTens,
a3aTeMm 3anycKaeTcsl Ha4acToTe, COOTBETCTBYHOLLEN CKOPOCTU OTCIIEXMBAEMOTO
30, uto obecneuvBaeT NnaBHbIN 3anyck.

2: Tepen 3anyckoMm anekTpoaBuraTensi BbINOMHSETC TOPMOXEHWE
MOCTOSIHHBIM TOKOM [f1si HAMarHu4YMBaHust OGMOTOK.
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DyHKLMO-

. HasBaHue . 3aBoa.
HanbHbIA [Anana3oH HacCTPONKu Uam.
yHKUMM 3Hau.
koA
F01.01 MeTon 0: C TekyLLeN CKOPOCTU 0 n
oTCnexvBaHus 1: C HyneBoW YacToTbl
CKOpOCTH 2: C makcumarsnbHow

4acToTbl

Mpu BbIGOPE B Ka4ecTBe pexnma 3arnycka aBTonoAxsaT, HeobxoarMo Takke
BbIGpaTh, OTHOCUTENBLHO KaKoW YacToTbl OyAEeT NPOU3BOAUTLCS Nepesanyck.

0: 3anyck ¢ TekyLuen ckopocTu. [lpeobpa3oBaTenb HAYMHAET OTCNEXMBATb
CKOPOCTb 3MeKTpoaBuraTens, Ha4nHasl C HacToTbl, HA KOTOPOW ObINO OTKIHOYEHO
nuTaHue. (AnekTpogsuratens "NoaxeaTbiBaeTcs" C TEKYLLEW CKOPOCTH).

CTtaHpapTHBIN pexuM, NOAXOAMT ANns OonblUMHCTBa criyyaeB (Hampumep,
KpaTKOBPEMEHHbIE OTKIMHOYEHUS).
1: 3anyck ¢ HyneBom 4acToThl. [peobpa3oBaTenb HaYMHAET Pa3roH C

0 Tu, nocTeneHHo yBenuuMBas YacToTy [0 CUHXPOHM3AUMU C
anekTpoaBuratenem. Mcnonbayetca nocne ANUTENbHOTO OTKIOYEHUS, Koraa
POTOP MOMHOCTLIO OCTAHOBMIICS.

2: 38I'IyCK C MaKCUManbHOW 4acToTbl. I'Ipeo6pasoBaTenb Ha4YnHaeT C
MaKCHMarbHOW YaCTOThl U CHIDKAET €€ O CUHXPOHU3aunn canekTpoasuraTenem.

®DyHKUMNO-
. HasBaHue . 3aBog.
HanbHbIN [Anana3oH HacTponku WN3m.
dpyHKUMMU 3Hau.
koA
F01.02 KoadbcpuumeHT 1~100 20 o
GbicTpoaecTBUSA
OTCrneXvBaHNs
CKOpOCTH

B pexume aBTOnoaxeaTta MOXHO BbiGpaTb KO3(MMUUMEHT OTCREXMBAHUS
ckopocTu. Yem Gonblue 3HayeHVe napameTpa, TeM ObiCTpee OTCNeXuBaHue.
OpHako CrMLLIKOM BbICOKOE 3HayeHue npuBenéT K HecTtabunbHoM paboTe
PYHKLUN.



DyHKLMO-

. HasBaHue . 3aBoa.
HanbHbIN [Anana3oH HaCTPOWKKN Uam.
PyHKLMMN 3Hau.
Kon
F01.03 Yacrora 3anycka 0.00 'y ~10.00 Ny 0.00 'y [u}
F01.04 Bpewmsi yoepxanuss | 0.0 c~100.0 ¢ 0.0c []

4YacToTbl 3anycka

YTtobbl  oGecneuntb  Tpebyembli  MYCKOBOW  KPYTALUMIA  MOMEHT
anekTpoaBuratensi, HeobxoaAMMo NpaBunbHO 3aaaTh YacToTy 3anycka (F01.03).
Ecnu 3HaveHne napameTpa CMMULIKOM BEfIMKO, BO3MOXHO BO3HUKHOBEHWE
neperpysku no TOKy mpu pasroHe. Ecnv onopHas 4acToTta HuKe 4acToThbl
3anycka, 3anyck npeobpasoBaTensi 4acToTbl HEBO3MOXEH, U OH HaXOAUTCS B
COCTOSIHUM OCTaHOBaA.

Bpems yaepxxaHust yacToThbl 3anycka: BpeMs pabotbl 14 Ha yacToTe 3anycka
B Mpouecce 3anycka. Yem Bbllle MHepUUs Harpy3ku, Tem Aonblue TpebyeTcs
yaepxaHue.

DyHKLUMNO-

HanbHbIA Hassanve [Onana3oH HaCTPOWKKN 3asog. Uam.
hyHKUMMN 3Hau.
Koa

F01.05 Tok 0% ~ 100 % 50 % [
[AVIHaMMU4ecKoro
TOPMOXEHUs!
nepes 3anyckom

F01.06 Bpems 0.0c~100.0c 0.0c [
[OVHamMn4eckoro
TOPMOXEHUs!

nepea 3anyckom

TopmoXxeHne NOCTOSIHHbIM TOKOM 06bI4HO ncnonb3dyetcda ana octaHoBa U
nocnegymoulero 3anycka anekrpoasurartend. ﬂpenBapMTeanoe BOS6y>K,U,eHI/Ie
NOCTOSAHHbIM TOKOM WCNONb3yeTcA ANA cOo34aHuA MarHUTHOro nona nepeq
3anyckom. Ecnn Bpems AMHaMMYeCcKoro TOPMOXEeHUs YCTaHOBJIEHO Ha 0,
beHKLl,I/IH AOVNHAMNYeCKOro TOpPMOXeHUA HeaKTUBHa. Yem 6Gonblue 3HayeHue
TOKa TOPMOXEeHUA, TeM bonbLue TOPMO3HOE ycunue.

Ecnu HoMrHanbHbI Tok anekTpogsuratens < 80 % HomuHanbHoro Toka M4,
6a30Boe 3HaYeHNEe — HOMUHAIbHbIV TOK 3NeKTpoaBuraTens.

Ecnu HoM1HanbHbI Tok anekTpoasuratens > 80 % HoMuHanbHoro Toka M4,
6a3oBoe 3Ha4YeHne — HOMUHanbHbIN Tok MY.
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DyHKLMO-
. HasBaHue . 3aBoa.
HanbHbIA [Anana3oH HaCTPONKu Uam.
yHKUMM 3Hau.
koA
F01.07 Pexwm pasroHa/ 0: npamas xapakTtepucTuka 0 [ ]
3amennexHus 1: S-obpasHas

XapakTepucTuka
A 2: S-obpasHas
xapakTepuctuka B

0: 3aBMCUMOCTb HanpspkeHUsi OT YactoTbl — NuHenHas. Cepusi INVENT
uMeeT 4 BpeMeHW pasroHa W 3aMefeHusl, KOTopble MOXHO BbIGMpaTb Yepes
MHOTO(YHKLMOHarbHblE LMEPOBbLIE BXOAHbLIE KIIEMMbI.

1: BbixogHas yacToTa yBENUYMBAETCS UMM YMEHbLUAETCA B COOTBETCTBUM
Cc xapaktepuctukon S Tuna. [lMapametpbl F01.08 — Bpems HavanbHoro
yyactka S-kpuson (pasroH), F01.09 — Bpems KOHe4YHOro yyacTtka S-KpuBOMR
(3amennerwe).

2: HomuHanbHas 4acToTa anekTpoaBwuraTtensl Bcerga siBrsietcsl TOYKOM
nepernba S-kpuBoK. Vcronb3yeTcs, korga Tpebyetcs GbicTpoe yckopeHue/
3amMeasieHne B 30HE BbIle HOMUHANbHOW YacToTbI.

®DyHKUMNO-
. HasBaHue . 3aBoa.
HanbHbIN J[nana3oH HaCTPONKu Uam.
byHKLMMN 3Hau.
koA
F01.08 HayanbHblii 0.0 % ~ (100.0 % — 50 % n
yyacTok yckopeHusi | F01.09)
XapakTepuctukm S
F01.09 KoHeuHblln yuactok | 0.0 % ~ (100.0 % — 0.0c [ ]

3ameanexus F01.08)
XapakTepuctukm S

Mapametpbl FO01.08 1 F01.09 onpegensitoT ANUMTENbHOCTb HavyanbHOro U
KOHEYHOro y4acTkoB S-06pa3Horo yckopeHus/aameaneHus (pexum

S-kpusas A). Cymma F01.08 n F01.09 He gomxkHa npesbiwatb 100 %.

Ha pucyHke 6.3 napametpom F01.08 cooTBeTCTBYET yyacTok t1, a napameTpy
F01.09 — yyacTok t2.

MpumeyaHue: ecnu Bpemsi yckopeHusi n 3ameanenns = 0, dyHKUMA
S-o6pasHolt KpMBOWM HeaencTBUTENbHA.



PucyHok 6.3 — S-obpasHas Kpueasi ycKopeHus u 3ameoneHust

®DyHKLUMNO-
. HasBaHue . 3aBog.
HanbHbIN [nana3oH HacTponku U3m.
byHKLMM 3Hau.
koA
F01.10 Pexwum octaHoBa 0: OcraHoB ¢ 0 o

3amegnneHnem
1: OcTaHOB NO NHepLUM

0: OctaHoOB c 3ameaneHmem

Mocne nonyyenns komaHabl «CTOM» MY cHuxaeT BbIXOOHYH YacToTy B
COOTBETCTBMWN C PEXMMOM 3ameaneHns 1N 3aJaHHbIM BPEMEHeM 3ameasieHnst
no 0.

1: OcTaHOB MO UHepUUn

Mocne nonyyeHns komaHabl «CTOM» MY npekpalyaeT nogady HanpsikeHus!

Ha oanekTpogsuratens. B aTom Cllyqae OCTaHOB J3nektpoasuratens
npon3BoanTCA No UHepLnn.

®DyHKUMNO-
. HassaHue . 3aBog.
HanbHbIN [nana3oH HacTPomnkmn U3m.
chyHKUMM 3Hau.
Kop,
FO1.11 YacToTa Hayana 0.00 'y ~ F00.10 0.00 'y 8]
TOPMOXEHUSsI
MOCTOSIHHBIM
TOKOM
F01.12 Bpems oxunaaHns 0.0c~100.0c 00c [a}
TOPMOXEHUSI
NOCTOSIHHBIM
TOKOM
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F01.13 Tok TopMOXEeHMS 0 % ~100.0 % 50.0 % [u]
NOCTOSIHHBIM
TOKOM

F01.14 Bpewms 0.0c~100.0c 0.0c o
TOPMOXEHUS!
NOCTOSIHHBIM
TOKOM

HavanbHasi yacTtoTta TOPMOXEHNA MNOCTOAHHbIM TOKOM MNpU OCTaHOBe
onpegendaeT ypoBeHb, Koraa Ha4ynHaeT BbINONHATLCA NpoLecC TOPMOXEHUA.

Bpemsi oXvaaHuWs TOPMOXEHUsi MOCTOSIHHbIM TOKOM MpWM  OCTaHOBE
onpeaensieT 3adepXKy nepen akTuBauuend AUHAMUYECKOTO TOPMOXKEHMUSI.
Wcnonb3yeTcs Ans npenoTBpalleHns oTkasa K3-3a neperpyskm Mo TOKY,
BbI3BAHHOIO TOPMOXXEHWEM MOCTOSIHHLIM TOKOM Ha BbICOKUX CKOPOCTSIX.

Tok TOPMOXEHUS MOCTOSIHHBIM TOKOM MPU OCTAHOBE ONpEAENnsieT BENUUYMHY
TOKa TOPMOXEHMS OTHOCUTENBHO HOMWHANBHOIO TOKA 3MEKTPOABUraTensi, ecnu
HOMUMHanbHbIN TOK anekTpoasuratensi < 80 % HoMUHanbHoro Toka M4.

Ecnun HoMuHanbHbI TOK anekTpoasuratens > 80 % HoMuHanbHoro Toka M4,
6a3oBoe 3HaYeHne — HOMUHarnbHbIV Tok MY.

Yem GonbLlue TOK, TeM curnbHee ahdEKT TOPMOXKEHUS NMOCTOSHHLIM TOKOM,
HO TEM CUNbHee HarpeBaeTcs anekTpoasuratens u MNY.

Bpemsi TOpPMOXeHWs1 MOCTOSIHHbIM TOKOM OMpeAensieT AnUTENbHOCTb
TopMmoxeHusi. Ecnu Bpemss paBHO 0, TO TOPMOXEHWE MOCTOSIHHLIM TOKOM
HEeaKTUBHO.

Mpouecc TOPMOXEHWSI MOCTOSIHHbIM TOKOM MNPU OCTaHOBe MOKasaH Ha
puCyHke 6.4.

PucyHok 6.4 — [poyecc mopMoxeHusi MOCMOSIHHbIM MOKOM



DyHKUMO-
HanbHbIA
Kon,

F01.15

HasBaHue
byHKLUMKN

Koadbdpmumert
TOPMOXEHWSI

[nana3oH HacTpomrkmn

0% ~100.0 %

3aBog.
3Hau.

100.0 %

Uzm.

]

3T0T napameTp gencTBuTeneH Tonbko Ans MY co BCTPOEHHbIM TOPMO3HbIM
mMopyneM, OH PerynupyeTt CKBaXHOCTb (KO3ppuLmeHT 3anonHeHns) paboTbl
BCTPOEHHOr0 TOPMO3HOrO MOAYNS B NpeobpasosaTene 4acToTbl.

UeMm Bblle 3Ha4YeHWe, TeM 4alle BKI4vaeTcs TOpMOSHOVI Moaynb, TemM
Sd)(beKTI/IBHee TOPMOXEeHUne. OpHako npu 3TOM MOryT BO3pactaTtb nynbcauumn
HanpsXXeHua Ha WnHe NOCTOAHHOIo ToKa

®DyHKUMO-
HanbHbIA
Kopn,

F01.21

HasBaHue
byHKUUMU

3apepxka
aBTOMNoAXBaTa

[nanasoH HacCTPOMKM

0.00c~5.00c

3aBog.
3Hau.

0.50 ¢

Uzm.

]

OnpepensieT BpeMsl 3aiepXKkv Nepes, Ha4yanoM crnexeHusl 3a dakTu4eckomn
Mpn BO306GHOBNEHMU pPaBOTHI
yka3aHHoe BpeMs (F01.21), npexae 4em HayaTb KOPPEKTUPOBATb BbIXOAHYIO

CKOpPOCTbIO anekTpoasuratens.

4YacToTy B COOTBETCTBUU C pearnbHOWN CKOPOCTbIO 3NeKTpoABUraTens.

DyHKUMO-
HanbHbIN
Kop,

F02.00

F02.01

F02.02

INSTART®

Fpynna F02: PacwupeHHble hyHKLMU

HasBanue
dyHKUMKU

YacroTa
TONYKOBOTO
pexvma

Bpewmsi pasroHa
119 TONYKOBOrO
pexuma

Bpems
3ameqneHns
[ANs TONYKOBOrO
pexuma

Avana3oH HacTponkun

0.00 'y ~ F0O0.10

0.0c~6500.0c

0.0c~6500.0c

3aBog.
3Hau.

2.00 My

20.0¢c

20.0¢c

My xpér

Uam.



3TV napameTpbl WCMONb3YyKTCS ANA OnpederieHusl 4acToTbl, a TaKkke
BpeMeHu pasroHa/zameanenusi MY npu TonykoBoM pexume. Pexum 3anycka
— «[psamon nyck» (F01.00 = 0), a pexum ocTtaHoBa — «3amenrneHve Ao
octaHoBa» (F01.10 = 0) Bo Bpemsi TONMYKOBOIO pexunmMa.

DyHKLMO-
. HasBaHue . 3aBog.
HanbHbIN [nana3oH HacTpomnkmn Uam.
cyHKLMM 3Hau.
Kopn
F02.03 Bpewms pasroHa 2 0.0 c~6500.0c 3aBucut o
oT Mozenun
F02.04 Bpems 0.0c~6500.0c 3aBucut o
3amenneHus 2 oT MoAenu
F02.05 Bpemsi pasroHa 3 0.0c~6500.0c 3aBucut o
oT Mogenun
F02.06 Bpemsi 0.0c~6500.0c 3aBucut o
3amennexHuns 3 OoT Moaenu
F02.07 Bpewms pasroHa 4 0.0c~6500.0c 3aBucut o
oT MoAenu
F02.08 Bpewms 0.0c~6500.0c 3aBucut u]
3amenneHus 4 oT Mogenun

Bcero yetbipe rpynnbl BpemMeHW pasroHa/3amenneHusi, Mexay KoTopbiMu
MOXHO NEPEKIYATLCS C MOMOLLIO Pa3nNUYHbIX KOMBUHALIMIA COCTOSIHUI KIIEMM
undposbix Bxogos (X). MoapobHee — cm. onucaHue ¢ FO7.00 no FO7.03.

:z:::::; Hassanue [Onana3oH HaCTPOWMKKN 3ason. Uzm
yHKUMM p 3Hau. :
koA,
F02.09 YacroTa 0.00 'y ~ F00.10 0.00 'y o
ckaykoo6pasHow
nepecTponku
Touka 1
F02.10 YacToTa 0.00 'y ~ F00.10 0.00 'y o
cka4ykoobpasHoii
nepecTpoikm
ToYKa 2
F02.11 [Onana3oH 0.00 'y ~ F0O0.10 0.01 'y o
ckaykoo6pasHow
nepecTponkun
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BbixogHas yacrtoTa (I'u) ‘}

YacToTa ckaukoobpaaHoii [IvanasoH t
nepectpokm 1 === =========7-=-
v

<

YacToTa ckaukoobpasHoii
nepecTponku 2 ;

P Bpewms (T)

PucyHok 6.5 — lNpuHyun pabomsi ghyHKYuU cka4koobpasHol nepecmpoulku

DyHKUMA CKauKOOOPa3HOWM NepecTpPOnKM YacToTbl UCMONb3yeTcs ANs TOro,
4TObbI N36exaTb BXOXAEHNs paboyen YacToTbl NpeobpasoBaTens B AuanasoH
pe30HaHCHbIX YacToT cucTeMbl NpuBoAda. B npeobpa3oBatene YacToTbl cepun
INVENT MOXHO yCTaHOBUTb ABE TOYKW CKa4YKOOOPa3HOW NePECTPONKM HacToThI,
nocre HacTPOVKM KOTOPbIX, KOrAa OMopHas YactoTa okasbiBaeTcs B npegenax
pe3oHaHCHOro Auanas3oHa 4acToT, BbiXxogHasi 4actoTa npeobpasoBaTens
aBTOMaTU4Yecku BbIXOOAWT 3a Mpedenbl Pe30HaHCHOro AuanasoHa, 4To
npegoTepallaeT paboTy Ha pe3oHaHCcHou YacToTe. [MNpuHumn paboTbl NnokasaH
Ha pUCyHke 6.5.

DyHKUMNO-
. HasBaHue . 3aBoa.
HanbHbINA [nana3oH HacTpomnku N3m.
pyHKUMM 3Hau.
koA
F02.12 May3a npu cmeHe 0.0 c~3000.0c 0.0c o

HanpaeneHus
BpaLleHust

V|CI'IOJ'Ib3yeTC$| Ana yCTaHOBKM BpeMeHW naysbl Ha pa6oqel7| yactote 0 Iy
npn cMeHe HanpaeneHua BpalleHUd, Kak NnokasaHo Ha pUCyHke 6.6.
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BeixogHasi yactoTa (I'u)

1

Bpaluenue Bnepen,

»
>

Bpewms (T)

—

1
1
1
1
1
1
1
1
1
: ¢
1

Bpewmsi naysbl PeBepc

PucyHok 6.6 — Bpemsi nay3bl rpu CMeHe HanpaeneHusi epauieHust

DyHKLMO-

HanbHbLIN Hazeanue [nana3oH HacTporku 3ason, Usm.
PyHKLMKN 3Hay.
koA
F02.13 3anpeT peBepca 0: PeBepc paspelueH 0 o

1: PeBepc 3anpeLieH

OaHHbli  napameTp  ucronb3yeTcs  Ans  paspelleHuss  paboThbl
npeobpasosaTtens B obpaTHOM HanpasneHun (He JOCTYNeH Npu ynpaeneHumn
yepe3 TepmuHan). Ecnun peBepcuBHOe BpalleHve arnekTpoaBuraTens He
gonyckaeTcsi, HyXHo yctaHoBuTb F02.13 = 1.

®DyHKUUNO-
YHKLY . HasBaHue . 3aBog.
HanbHbIN [nana3oH HacTPOWNKun Uzm.
yHKUMM 3Hay.
Kon
F02.14 Lewictene npu 0: Pabota Ha HwxHen 0 =]
yCTaHoBKe npegernbHON YacTtoTe
yacToTbl 1: OcraHoB
HWXE HUXHEN 2: Pabota Ha HyneBoW
npeaensHon yacTtoTte

MapameTp ucnonb3yeTcs Ans 3agaHus pexxuma pabotsl N4, korga onopHas
4YacToTa HWKE HUKHEN NpeaenbHON.



®DyHKLMO-

. HaszBaHue . 3aBog.
HanbHbIA [nana3oH HaCTPOWNKKN Uam.
hbyHKUMM 3Hau.
Kon,
F02.15 PerynuposaHune 0.00 'y ~10.00 My 0.00 Iy u]

npoearna CKOpoCTH

JaHHas hyHKUMS 0ObIMHO NpUMeHsieTCs ANsi pacrnpenerieHust Harpysku,
Korla Heckonbko ABuraTtenen paGoTalT Ha obLyto Harpysky. PerynupoBaHue
npoBasna CKOPOCTW 03HAYaET, YTO C yBENUYEHNEM Harpy3ku BbIXodHas YyactoTa
npeobpa3oBaTens CHUxaeTcsi. ATO No3BoNnsieT 4OBUTLCS TOro, YTO Y ABUraTens
c GonblUel Harpy3kol BEIXOHAS YaCTOTa CHIKAETCS CUMNbHEE, YTO YMEHbLLIAET
€ro Harpysky u obecrneymBaeT paBHOMEPHOE pacnpeaeneHne Harpysku mexay
HECKONbKUMM ABUraTensamu.

[daHHbIn napameTp onpegensieT BenuYuMHy CHWXKEHUSI BbIXOQHOW 4acTOTbl
npeobpasosaTens npu pabote ¢ HOMUHaNLHON Harpy3Komn.

PyHKumoO- HassaHune 3aBop
HanbHbLIN [nana3oH HaCTPOWNKKN 3 Uam.
byHKUNMN 3Hau.
Kon,
F02.16 YcTaBka obLero 04 ~650004 Oy u]
BpeEMEHU
BKntoyeHus MY
F02.17 YcTtaBka obuiero 04 ~650004 Oy u]
BpeMeHu paboTbl
my

COOTBeTCTByIOLLl,aﬂ BbIXOAHas knemma nepexoguT B cocTosHue «BKJIT» npu
AOCTUXKEHUN 3HaYEeHUA, YCTaHOBIEHHOIO B 3TUX MNapamMeTpax.

DyHKUMo-
9 HasBaHue . 3aBogp.
HanbHbIN [nana3oH HacTPoMrKMn Uam.
pyHKUNMN 3Hau.
Kop,
F02.18 DyHKUMSA 3aLLUUTBI 0: HeaktnBHa 0 u]
OT 3anycka 1: AKTUBHa

0: PyHKUMA 3aWNTbl HEaKTUBHA
1: ®yHKUMA 3alUTbI aKTUBHA
OTOT napameTp UCMomb3yeTcsi AN NOBLILIEHUS] YPOBHSI 3aLUUTbI.

Mpu BKkNto4eHUM nuTaHUs npeobpasoBaTens gaHa komaHga "lMYCK",
MY He 3anycTutca aBTOMaTMYecku, komaHay Heobxoammo cbpocutb. ITO
npefoTBpaLlaeT aBTOMaTUYECKUiA 3anyck ariekTpoasuratens 6es yyactus
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nonb3oBaTtensi, KOTOPbIN MOXET 6bITb ONaceH.

Ecnn napametp yctaHoBneH B «O», npu BkodeHun nutanua M4
CyLLECTBYET OMacHOCTb 3anycka npu HanM4umM CooTBETCTBYIOLLEN KOMaHAbI.

®DyHKUMo-
9 HasBaHue . 3aBoga.
HanbHbIN [unana3oH HacTPOMKMn Uam.
cyHKUMM 3Hau.
Kop,
F02.19 3Hauenue yacTtotbl | 0.00 'y ~ F00.10 50.00 [u}
FDT1 My
F02.20 [nanasoH 0.0 % ~ 100.0 % 5.0 % o

obHapyxeHus
yactoTbl FDT1

Ecnu paboyasi yacTtoTa Bbilwe, YeM 3HadeHne F02.19, BbIxoaHas knemma ¢
COOTBETCTBYHOLLEN (DYHKUMEN NepexoanT B cocTosiHue «BKJIl». Ecnu paboyas
yacTtoTa Huxe 3HadyeHus F02.19, BbixogHasa knemma oTkntoyaetcs. MNpuHumn
paboTbl MoKka3aH Ha pUCyHke 6.7

BbixogHas yacrtoTa (I'u)

YposeHb FDT

! BKI ! BpeMHV(T)

CurHan obHapy>XeHu1si [OCTVKEHUS
YacToThbl

Pene R

>
>
PucyHok 6.7 — SBHayeHue obHapyXeHus1 8bIXOOHOU Yacmombl

®yHKLUMNO-

. HasBaHue . 3aBoa.
HanbHbIA [Avnana3oH HacTpomnkun Uam.
chyHKUMK 3Hau.
koA,
F02.21 [vnana3soH 0.0 % ~ 100.0 % (F00.10) 0.0 % o

[OCTUXEHNS

MakcumarnbHomn

YyacToTbl

Ecnu pabouas yacTtora N4 HaxoguTca B npegenax ykasaHHOro AnanasoHa
YacToTbl, BbIXOAHaA KNemma C COOTBETCTBYOLLEN (DYHKUMEN nepexoauT B
cocTosiHue «BKI». MpuHumn paboTbl nokasaH Ha pucyHke 6.8.



BbixogHas yactoTta ('y)

3anaHue YacToTb

CurHan obHapyKeHUA
LOCTVKEHWA YaCTOThI

I—ﬂuanaHOH 0DHApYKeHUA

....... N

P Bpema (1)

s i o A
i

BKN.

> Bpema (t)

PucyHok 6.8 — [Juana3oH AocmuxeHusi MakcuMarbHOU Yacmomal

DyHKUMO-
HanbHbIN
Kop,

HasBaHne
chyHKUMMN

[Anana3oH HacTPoMnkmn

3aBog.

Uzm.
3Hau. 3

F02.22

CkaukoobpasHas
nepecTpoiika
YacToTbl BO
BpeMsi pasroHa u
3amepneHus

0: BbikntoveHa
1: BknitoveHa

0 u]

Korga paboyasi YacToTa HaxoguTcs B Npedenax AnanasoHa ckaykoobpasHoii
NepecTpoikM YacToThl, (hakTudeckas paboyast Yyactota ByaeT nepeckakmeatb
Yepes 3afaHHyo amnnuTyay (MepexoamT HerMnoCPEACTBEHHO OT Camoii HU3KO
YacToTbl CKayka 40 Camoii BbICOKOM YacTOTbl CKadka).

DyHKUMNO-
HanbHbIN
koA,

HasBaHue
chyHKUMMN

[Onana3oH HacTPOMKMn

3aBog.

Uzm.
3Hau. 3

F02.23

YacTota
nepeknioveHns
Mexay BpeMeHeMm
pasroHa 1 u
BpeMeHeM
pasroHa 2

0.00 'y ~ F00.10

0.00 'y o

F02.24

Yacrtota
nepeknoYeHnst
Mexay BpeMeHeMm
3amMeaneHus

1 1 BpemeHem
3ameanexus 2

0.00 'y ~ F00.10

0.00 'y =
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Ota yHKuMA paboTaeT, ecnu nepekriioyeHne BpeMeHW pasroHa/
3amearieHns He HacTpoeHo Yepes undpoBble Bxoabl (X). OHa aBTomMaTu4ecku
BblIOMpaeT HyXHOe Bpems B 3aBWCMMOCTWM OT 4acToTbl, 6€3 MCnonb3oBaHUS
BHELWHUX CUTHanoB.

[nsa pasroHa:

Ecnn onopHas 4actota Huxe 3HaveHusi, yctaHoBneHHoro B F02.23,
ncnonb3yeTcs BpeMs pas3roHa 2 [0 OMOPHON YacToThbl, a Aanee A0 YacToThl
F02.23 — Bpemsi pasroHa 1.

Ecnu onopHas vactoTa Bbiwe 3HadeHuss F02.23 — npumeHsieTcs Bpems
pasroHa 2 go 4vactotbl F02.23, a nanee — Bpems pasroHa 1 [O OMNOpHOM
YacToThl.

[ns 3ameanexus:

AHanorn4yHo, cHa4yana CHmXeHue npoucxoaunT no BpeMeHu 3ameaneHuns 2,
3aTeM Mo BpemMeHu 3ameaneHuns 1.

Ecnun yctanoeneHo 0.00 I'u, dyHKUMSA OTKMHOMEHA, U BCErga UCMonb3yeTcs
Bpems pasroHa/3ameaneHus 1 (HesaBMCUMO OT YacTOThl).

DyHKLUMO-

HanbHbIX Ha3ssanne [uana3oH HaCTPOWMKKN 3asop, Usm
dyHKUMKN 3Hau. '
koA
F02.25 MpuropwuTteT paboTel | 0: HeakTneeH 0 o
TepMuHana 1: AKTUBEH
(ynpaenenue ¢
Knemm)

MapameTtp onpegensiet, 6yaeT N KPaTKOBPEMEHHbBIA UMMYMbCHBIA CUrHan
C BHELLHero TepMmnHana UMeTb HauBbICLLUIA NPUOPUTET BO BpemMs paboTsl MY.
Mpu BbIGOpe «1» gaxe npu pabote MY B Apyrom pexume, nNpu NonyvyeHuu
KOMaHAbl C TEPMUHAnNa OH NEPEKYNTCS B PEXMM paboThbl C KNeMM.

®yHkuuo- HasBaHue . 3aBsoa.
HanbHbIN [nana3oH HacTpomnkmn Uam.
byHKUUMU 3Hau.
koA
F02.26 3Ha4veHue yactotbl | 0.00 Ny ~ F00.10 50.00 'y o
FDT2
F02.27 [unana3soH 0.0 % ~ 100.0 % 5.0% o
obHapyxeHus

yactotbl FDT2



OnucaHune napametpoB aHanornyHo F02.19 n F02.20.

DyHKLMO-
. HasBaHue o 3aBoa.
HanbHbIA [nana3oH HaCTPOWNKKN Uam.
byHKLUMKN 3Hau.
Kon
F02.28 HocTuxeHve 0.00 'y ~ F00.10 50.00 'y o
yactoTbl 1
F02.29 [nana3oH 0.0 % ~ 100.0 % 0.0 % o
yactoTbl 1
F02.30 LocTuxeHne 0.00 'y ~ F00.10 50.00 My 5]
4acToThbl 2
F02.31 [nana3oH 0.0 % ~ 100.0 % 0.0% o
YyacToThbl 2

Korga BbixogHas yacToTa N4 HaxoauTes B npegenax AnanasoHa obHapyXeHus
(kak Npu yBEenMYEeHUN, Tak U NPU YMEHbLUEHUW YACTOTbl) 3aA4aHHOMO 3HaYEeHUs
OBHapyXeHUs1 LOOCTVXKEHWSI 4acTOTbl, MHOFO(YHKLMOHAmNbHbIA BbIXOOHOM
TepmuHan Bbigaet curHan BKJI.

CywectByeT fnsa Habopa napameTpoB Ansi OBHapyXeHWs NpOW3BOMbHO
3a[aHHON YacToTbl, KOTOPbIE YCTAHABMNMBAIOT 3HAYEHUE YacToTbl U AnanasoH
€& obHapy>XeHWsl COOTBETCTBEHHO.

DyHKUMO-
_ HasBaHue . 3aBoa.
HanbHbIN [Onana3oH HaCTPOMKKN U3m.
dyHKLMM 3Hau.
Kop,
F02.32 YpoBeHb 0.0 % ~ 300.0 % (ot 5.0 % o
obHapyxeHus HOMWHAanbLHOro Toka
HYNeBOro Toka aneKTpoaBUraTensi)
F02.33 3apepxka 0.01 ¢c~600.00c 0.10c [u]
oBHapyxeHus

HyneBOro Toka

Korga BbixogHou Tok MY BO Bpemsi paboTbl MeHblUue UnM paBeH YPOBHIO
0oBHapyXeHns HyneBoro Toka, a ANUTENbHOCTbL NPEBLILLAET BPEMS 3a4epXKu
0oBHapyXeHUst XOrocToro xofa, BbIXOAHAs KNeMMa NepexoauT B COCTOSHUE
«BKJT» (dpyHkumsi knemmbl 34).
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®DyHKLMO-

HasBaHue 3aBoa.

HanbHbLIN [nana3oH HacTpomnkmn Uam.
byHKUMMN 3Hau.
koA,

F02.34 YpoBeHb 0.0 % ~ 300.0 % (o1 200.0 % o
neperpysku HOMWHAarnbLHOrO Toka
anekTpoABuraTens | anekTponsuratens)

F02.35 3apepxka 0c~600.0c 0.00c [u]
obHapyxeHus
neperpysku
anekTpoaBuraTensi

YcnoBus cpabaTtbiBaHUs:
Tok > F02.34 (Hanpumep, 200 % oT HOMUHanNbHoro Toka J[);
OnutenbHocTtb > F02.35 (Hanpumep, 5 cek);

Mpn aTOM MHOrOYHKUMOHAmMbHBIN BbIXOA C dyHKUMen 36 nepexogunt B
cocTosiHue «BKIl», MY He ocTaHaBnuBaeTcs (Tonbko coobLiaeT 06 owwmnbke).

Mpn F02.35 = 0.00 ¢ MoryT npoucxoauTb NOXHblE cpabaTbliBaHUs NpU Nycke
UMK cKavKax Harpysku, B TaKOM Criydae HY>XHO YBENUYNTL BPEMS 3a4ePXKKN

DyHKUMNO-
. HassaHue . 3aBog.
HanbHbINA [unana3oH HacTPOMNKu N3m.
byHKUMM 3Hau.
koA
F02.36 LocTnxeHne 0.0 % ~ 300.0 % (o1 100.0 % u}
Toka 1 HOMMWHanNbLHOro ToKa
anekTpoasurarens)
F02.37 [nana3soH Toka 1 0.0 % ~ 300.0 % (ot 0.0 % o
HOMUWHanNbLHOTO ToKa
anekTpoaBuraTens)
F02.38 HocTuxeHve 0.0 % ~ 300.0 % (ot 100.0 % o
TOKa 2 HOMMWHanbHOro Toka
anekTpoaBuraTensl)
F02.39 [nana3oH Toka 2 0.0 % ~ 300.0 % (o1 0.0 % =}
HOMUWHanNbLHOTo Toka
anekTpoaBuraTens)

BbixogHas knemma nepexoguT B cocTosiHMe «BKIl», noka Tok HaxoauTcs B
OnanasoHe obHapyxeHusi. NMprmMep HacTpoku:

HomuHanbHbI TOK anekTpogsuratens: 50 A
F02.38 = 70.0 % (ueneBow Tok = 35 A)
F02.39 = 5.0 % (auanasoH = 2.5 A)

Ecnu Tok Haxogutcs B AnanasoHe 32.5 A — 37.5 A — knemma c dyHKumen
«[locTmkeHne Toka 2» BblgaeT curHan.



PyHKLMO- HasBaHue 3aBoa.

HanbHbIN dyHKLMM [nana3oH HaCTPOWMKKN 3HaY. Uam.
koA,
F02.40 DyHkuma Tavimepa | 0: HeakTtuBHa 0 o
1: AKTMBHa
F02.41 BobiGop nctoynmka | 0~ 3 0
BpeMeHu paboTbl
F02.42 YcTaBka BpeMeHu 0.0 muH ~ 6500.0 MyH 0.00 muH o

pabotbl

DyHKUMSA NO3BONSAET 3a4aTb MUMUT BpemeHn paboTsl M4.

Mapametp F02.41 OnpepensieT UCTOMHWK 3agaHWsi BpeMeHu paboTbl Ao
aBTOMAaTUYECKOro OTKMIoYeHNs NnpeobpasoBaTens YacToTbl:

0: Mpsimas yctaHoBka (F02.42). Bpemsi paboTbl 3agaeTcs HenocpeacTBeEHHO
B napametpe F02.42.

1: AHanoroBbiv Bxog (Al). Bpems pabotbl nponopumoHansHo curHany Al
(0-10B/0-20mA). 0 B = 0 muH, 10 B = makcumarnbHoe Bpewmsi.

2 Pe3epB
3: MoTteHuMomMeTp Ha naHenu.
Bpewms paboTbl perynmpyeTcsi NOTEHLUUMOMETPOM Ha NaHenu ynpasneHus.

F02.42 3apaetr Bpemsi paboTbl npeobpasoBaTenss 4acToTbl A0
aBToMaTtunyeckoro octaHosa (npu F02.41 = 0).

Mpn [OCTMXEHUN COBOKYNHOTO BpeMeHn paboTbl akTMBUPYETCSt CUrHan Ha
BbIXOAHOW knemme (dyHkums 30).

®DyHKLMO-
9 HasBaHue . 3aBog.
HanbHbIN [nana3oH HaCTPOWMKKN Uam.
dyHKLMM 3Hau.
koA,
F02.43 Kann6poska 0.00 B ~ F02.44 3.10B o
HVKHEro npegena
YPOBHS CMrHana
AVI
F02.44 Kannbposka F02.43 ~11.00 B 6.80 B o

BepxHero npegerna
YPOBHS curHana
AVI

OTn OBa napameTpa MCNomnb3ylTCst Ansi YCTAaHOBKU NpPenenoB BXOOHOrO
HanpsbkeHus ans sawmtbl M4,
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Koraa 3HaueHue Ha Bxoae AVI 6onbLue, Yem 3HadeHne F02.44 unu meHbLue,
yem 3HadeHune F02.43, BbixogHas knemma c dyHkumen 31 nepexoguT B
coctosiHue «BKIl», ykasbiBas Ha To, 4To BxoA AVI npeBbilaeT npeaen.

DyHKUMO-
. HassaHue . 3aBog.
HanbHbIA [nana3oH HacTPoMKMn WN3m.
byHKUUM 3Hau.
Kop,
F02.45 Mopor 0°C~100°C 75°C o
Temneparypbl

CuUnoBoro moaynsa

Korga Temnepatypa cunosoro mogyns Y pgocturaeT 3HavyeHust 3Toro
napameTpa, BbIxogHas knemma ¢ dyHkumnen 35 nepexoaut B coctosiHne «BKI»,
yKkasbiBas Ha TO, YTO TemnepaTtypa MOAYNS AOCTUraeT MOPOroBOro 3HA4YEHUS.

DyHKUMO-
. HassaHue . 3aBog.
HanbHbIA [Avnana3oH HacTPoOMnKMn N3m.
byHKUNM 3Hau.
koA
F02.46 YnpasneHue 0: BkntoyeH Tonbko BO 0 o
BEHTUNSATOPOM Bpems paboTbl
oxnaxaeHus 1: BkntoyeH Bcerga

0: BknioyeH ToNbKO BO BpeMs paboThbl

OnTUMM3npoBaHHOE 3HepronoTpebneHne, BeHTUNATOp paboTaer:

- MNpu paboTe npeobpazoBaTens 4acToThbl;

- Mpu Temnepartype pagnatopa > 40 °C (gaxke B OCTAHOBNEHHOM COCTOSHUN).
1: BknroyeH Bcerga

BeHTunsTop paboTaeT HENpPepbiBHO  HE3aBUCUMO  OT  COCTOSIHUS
npeo6pa3oBaTtens YacToTbl.

PyHKumO- HazsaHune 3aBopg
HanbHbIA [Onana3oH HaCTPOWMKKN i Uam.
byHKUNM 3Hau.
Kop,
F02.47 YacTota F02.49 ~ F00.10 0.00 'y o
npobyxaeHuns
F02.48 3apepxka 0.0c~6500.0c 0.0c o
npobyxaeHns
F02.49 Yactota nepexoga | 0.00 'y ~ F02.47 0.00 Ny [u}

B PEXUM CHa



F02.50 3apepxka 0.0c~6500.0c 0.0c o
nepexofa B pexumM
cHa

F02.47: YacTtota npolGyxaeHWss — MOpor 4acToTbl, NPW MpPEBbILLEHUN
KOTOporo npeobpasoBaTenb BbIXOAUT U3 CrSILLErO pexvma.

F02.48: 3apepxka npobyxaeHns — BpeMsi 3afiepXKku Nocne npeBbILLEHUs]
F02.47 nepep 3anyckom (ans ctabunusauun gaeneHus/noTtoka).

F02.49: Yactota cHa — noOpor 4acToTbl, MPU CHWXEHUM HUXE KOTOPOro
npeobpasoBaTenb NepexoauT B CMALLMUIA PEXUM.

F02.50: 3apgepxka cHa — Bpems 3adepXku nepeg OCTAHOBOM Mocrne
CHWXeHUs YacToTbl Hxe F02.49 (ncknovaeT YacTble NepekroveHust).

®DyHKLMO-
9 HasBaHue o 3aBoa.
HanbHbIN [nana3oH HaCTPOWMKKN Uam.
cyHKLMM 3Hau.
Kop,
F02.51 YcTaBka BpeMeHun 0 mMyH ~ 6500.0 MyH 0.0 muH o

TeKyLlero 3anycka
MapameTp No3BonsieT 3aaaTb Bpemsi paboTbl OT MOMEHTa TEKYLLEro Mycka,
Mo WCTEYEHUM KOTOPOro npeobpasoBaTenb YacToTbl aKTUBMPYET CUrHanm Ha

BbIXOAHOW knemme (dyHkumns 40).

DYHKUMO-

HanbHbIN Hassanve [Onana3oH HaCTPOWMKKN 3ason. Uam.
chyHKLUMMN 3Hau.
Kop,
F02.52 KoppekTupoBka 0.0 % ~ 200.0 % 100.0 % o
oTobpaxeHust
BbIXOAHOMN
MOLLHOCTMW

MapameTp nosBonsieT CKOPPEKTUPOBaTb NMOKa3aHUsi BbIXOAHOW MOLLHOCTM
(d00.05), ecnn oHM HE COOTBETCTBYIOT pearibHblM 3Ha4eHusiM. Vcnonbayetcs
AN KOMMEHcaLuymn NorpeLLHOCTeN U3MEePEHNs NN KannbpoBKM Noa KOHKPETHoe
obopynoBaHue.

Koppekuusi BnusieT Tonbko Ha oTobpakaemoe 3HadeHue (d00.05).
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PyHKUMO- HasBaHue 3aBoa.

HanbHbIA [Onana3oH HaCTPOWMKKN Uam.
byHKUNM 3Hau.
Kopn,
F02.53 Bbi6op noxapHoro | 0: OTkmntoyeH (no 0 o
pexuma YMOMYaHuio).
1: MoxapHsbIn pexum 1
2: PesepB
3: MoxapHbI pexum 3
F02.54 YcTaHoBka 0.00 'y ~ F00.10 50.00 'y o
4acToThbl B

NoXapHOM pexume

®dyHkuma  «lMoxapHbI  pexum» MpefHasHadyeHa [ans  obecneveHus
HenpepbIBHOM paboTbl BEHTUMSITOPA CUCTEMbI ObIMOyAaneHns unv nognopa
BO34yXa B KPWUTUYECKOW CUTyauuu MNpu BO3HUKHOBEHWMU noxapa. Pexum
aKTUBMPYETCA MyTEM HACTPOWKU COOTBETCTBYHOLUMX MApaMeTpoB M MNogauu
cuUrHana Ha cneumanuavpoBaHHbIi LnMdpoBOY BXOA,.

HacTtosTenbHO pekomeHAyeTcsi nepeg BBOAOM  CUCTEMbI
B 9KCMnyaTaumi  TWaTenbHO MPOBEPUTb  NOrMKY  paboThbl
BHewHew cuctembl ynpaenenus (MK, koHTponnepa noxapHon
curHanusaumm), obecneyms 0OAHO3HAYHOCTb U NPaBUMBHOCTL NoAaun
KOMaHAbl Ha aKkTVBaLWIo

F02.53 = 0: ®yHKUMNA OTKIIOYEHa
PexuM noxxapHoW curHanusaumm NonHoCTbio AeakTMBUPOBaH.

JNiobon curHan Ha Bxode, HasHAYeHHOM Kak «AKTMBALMA MOXapHOro
pexumay, UTHopupyeTcs.

F02.53 = 1: MoxapHbI pexum 1 (AauarHoCTUYECKUI)

YnpaBneHne nyckomM/OCTaHOBOM: OCYLLECTBMSIETC B COOTBETCTBUM C
BbIGOPOM UCTOYHMKA KOMaHZ B napameTtpe F00.02.

McTouHumk yacToThl: onpenensietcs napametpom F00.03.

AKTMBaumMs: Bxog «AKTMBaUMS pexuma MoxapHou curHanusauum (64)»

nepeBoauT nNpeobpasoBaTernb B PEXVM MOBbILLEHHOW FOTOBHOCTU. BaxHo: cam
no cebe curHan Ha atom Bxoae HE 3anyckaeT npeobpasoBaTenb.

[eakTBaLmnA: nocne CHATUS CUrHana c TpUrrepHoro BXoaa npeo6paaoBaTenb
MOXeET ObITb OCTAHOBMEH CTaHOapTHbIM crnocobom Yepes3 UCTOYHUK KOMaHA.

Pexwum npegHasHadeH Ans NpoOBEPKV U HanNaaKu Lieny akTueaLmm noXxapHoro
pexuma 6e3 nepexofa B aBapUNHLIN PEXMM.



He npepHasHayeH Ons MCMOMb30BaHWs B KA4eCTBE OCHOBHOMO paboyero
pexumMa npu noxape.

F02.53 = 1: MNoxapHbIN pexum 3 (aBapunHbIN)

3anyck: npeoGpa3oBaTerb 3anyckaeTcst HEMeANEHHO Mo POHTY MMMyrbca
(nepenaay ypoBHS) Ha TpurrepHoM Bxoge (64).

OctaHoB: HEBO3MOXEH. NpeobpasoBaTtenb 6yaet pabotaTb HENpepbIBHO
Ha 3agaHHon 4actote F02.54, wrHopupys niobble KOMaHAbl Ha OCTaHOB,
BKITIOYas KOMaHAbl ¢ NaHenu, umdgpoBbix Bxoaos unu no Modbus

OcTaHOB BO3MOXEH TONbKO npy MNONMHOM OTKMKYEHUU nNUTaHua wunu
annapaTtHOM noBpexgeHumn npeoGpaaoBaTenﬂ.

Pexum uvmMeeT HauBbiclwmn npuoputeT. [lpu  akTvBaumm npoucxogut
cbpoc GomnbLIMHCTBA aKTMBHbBIX OWMBOK (ecnv npeobpasoBaTternb TEXHUYECKN
ncrpaBeH) 1 NPUHYAUTENbHBIV 3anyck.

[MpeobpasoBatenb 4acToTbl W MOAKIIOYEHHBIN K HeMy
anekTpoaBuratene He OyoyT OCTaHaBNMBaTbCH MO CTAHAAPTHbLIM
KOMaHgaMm, 4YTO MOXEeT TMpuBECTM Kak K MOBPEXOEHUAM
obopyaoBaHus, Tak 1 K TpaBMaM nepcoHana.

OcobeHHocTU paboTbl «[oxapHOro pexuma:

- * Pexxum 1 (guarHocTuyeckuii): mpu HEMCNpPaBHOCTU TPUITEPHOTO
BXOA4A WNM NOMy4YeHWM KOMaHAbl Ha OCTaHOB npeobpasoBaTenb
octaHoBuTcs. [lpy Hanuumm HewcnpaBHOCTM OydeT BbiBedeH
COOTBETCTBYHIOLLMIN KOA OLLNOKN.

* Pexxum 3 (aBapuitHbIv): nocne akTneauum paboTa npogormkaeTcs
[0 OTKIMHOYEHNS MUTAHUSI UMK BbIXOAa 060pyA0OBaHUS U3 CTPOSI.

* MNpu aktmBaumm nwboro pexuma (1 wnm  3), ecnn
npeobpasoBartenb He MNOBPEXAEeH, NPOM3OMAET aBTOMaTUYECKUiA
cbpoc TekyLlel OLWMOKN U NPUHYAUTENbHbIN 3anycK.

* Mo ymonyaHWio akTMBauWs pexuMa NpUBOAUT K BPaLLEHUIO
anekTpoABuraTens B MPSIMOM HarnpaeneHuu.
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Mpynna F03: MNapameTpbl anekTpoaBUrarens

DyHKUMO-
. HassaHue . 3aBog.
HanbHbIN [nana3oH HacTPorKMn WUam.
byHKUMM 3Hau.
Kop,

F03.00 Tun 0: CraHgapTHbii 3] ¢ K3P 0 []

anektpoasuratens | 1: 3, aganTMpoBaHHbI K
paborte ¢ M4

F03.01 HomuHanbHas 0.1 kBTt ~ 1000.0 kBT 3aBuicut ]
MOLLHOCTb oT MoZenu
anekTpoaBuraTens

F03.02 HomuHanbHoe 1B ~2000B 3asucut []
HanpskeHue oT MoZenu
anekTpoaBuraTensi

F03.03 HomuHanbHbii Tok | 0.01 A ~655.35 A 3aBucut []
anekTpoaBuraTens oT MoZenu

F03.04 HomuHanbHas 0.01 'y ~ F0O0.10 3aBucut []
yactota oT MoZenu
anekTpoaBuraTensi

F03.05 HomuHanbHas 1 06/MuH ~ 65535 06/MUH 3aBucut ]
CKOPOCTb oT MoZenu
BpaLleHus
anekTpoaBuraTensi

Yka3zaHHble BbILLE koAbl (pyHKLMIA SIBNSIOTCA NapameTpamMu, yka3aHHbIMU Ha
LMnbAuKe (MacnopTHoOl Tabnuuke) anekTpoaBuraTens.

HesaBucumo o1 TOro, mcnomnb3dyercsa nm yactotHoe ynpasnenune (V/F)
UM BEKTOpHOEe ynpaBsreHue, HeobxoanMO TOYHO 3afaTb COOTBETCTBYHOLLME
napameTpbl B COOTBETCTBUW C AA@HHLIMU 3MIeKTpoaBuraTens.

Ons QocTwXeHus onTMMarnbHbIX XapakTepucTuk kak npu V/F, Tak n npwu
BEKTOPHOM yrnpaBrieHun, TpebyeTcsi npoBefeHne naeHTudrkaumnm napameTpos
anekTtpoasuratens (F03.27). To4HOCTb pesynbTaToB 3TON HACTPOMKM HanpsMyto
3aBMCUT OT KOPPEKTHOro BBOAA MNapamMeTpoB C NAacnopTHOM Tabnuuyku
anekTpoasuraTens.

®DyHKLMO-
. HaszBaHue . 3aBog.
HanbHbIN [nana3oH HaCTPOWNKKN Uam.
yHKUUM 3Hau.
Kopn,
F03.06 ConpoTtusneHue 0.001 Om ~ 65.535 Om 3aBucut [
obMoTOK cTatopa oT MoZenu

anekTpoasuratens



F03.07 ConpotueneHune 0.001 Om ~ 65.535 Om 3aBucut ]

obMoTOK poTopa oT MoZenu
anekTpoaBuraTens

F03.08 B3aumnas 0.1 MMH ~ 6553.5 MIH 3asucut [ ]
MHOYKTUBHOCTb oT MoZenu
anekTpoaBuraTens

F03.09 MHOYKTUBHOCTb 0.01 MI'H ~ 655.35 MIH 3asucut [
paccesiHus oT MoZenu
anekTpoaBuratensi

F03.10 Tok xonocToro 0.01 A~F03.03 3aBucut ]
xopa oT Mogenu
anekTpoaBuratensi

Mapametrpel F03.06 - FO03.10 PaccuuTbiBatOTCS aBTOMATUYECKU

npu npoesegeHun unaeHTudukauun. llpyn  cTtaTnyeckon uaeHTUukauun
paccuuTbiBatoTCs Tonbko napameTtpbl F03.07 — F03.09. Mpun guHamuyeckon —
BCe 5 napameTpoB.

Mpn n3MeHeHUM HOMUHaNbHOW MoLHOCTU anekTpoasuratens (F03.01)
NN HOMUWHANbHOTO HanpsbkeHus anektpoasuratens (F03.02) yacToTHbIV
npeobpasoBaTtenb aBTOMAaTUYECKN U3MEHWUT 3HAYEHWS NapaMeTpoB

F03.06 ~F03.10, BepHyB 3TV NATb NAPaMETPOB K 3HAYEHUSIM MO YMOMYaHUIO.

DyHKLUMNO-
. HasBaHue . 3aBoa.
HamnbHbIWA [vnana3oH HacTPoMnkn Usm.
cyHKLMMN 3Hau.
koA
F03.27 Twn 0: Onepauus He 0 [ ]
naeHTUMKaLUm BbINOMHSAETCS
napameTpos 1: Ctatnyeckasn

anektpoasuratens | 2: [iuHamuyeckas
(aBTOHacTpoMKa) 3: MonHas ctaTnyeckas

YTo6bl NOMY4YMTb BLICOKYIO MNPOWM3BOAMTENBHOCTL JMeKTpoaBuUratTens wu
OonTUMarnbHble XapakTepWUCTUKN YynpasreHus, TpebyeTcs MonyyuTb TOYHbIE
napamMmeTpbl ynpaenseMoro anektpogsuratens. [na obneryeHuns AaHHOW
3aga4m ncnonb3ayeTcs MYHKUMSA naeHTUdrKaumm napameTpos.

0: Onepauus He BbinonHsaeTcA (naeHTUUKaUMA 3anpeLleHa)
1: CtaTnyeckasn naeHTUdMKaLmnsa aCMHXPOHHOrO areKTpoABUraTens

MpumeHsieTcs1, kKorga acMHXPOHHbIN 3NeKTpoABUraTerlb U Harpyaka TpyaHo
pasbeauHsiEMbl U HEBO3MOXHO MPOBECTU AMHAMMWYECKYI MAEHTUUKALMIO.
Mepen BbINONMHEHMEM CTaTUYECKOW WAOEHTUMUKALWMWU, HYXHO NpPaBUIIbHO
3agaTh TMN 3neKTpoaBWraTensi ¥ napameTpbl C WWMbAMKa anekTpoaBuraTens
F03.00 ~ F03.05.
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Mpu cTatuyeckoi MOEHTUMKaALMM YacTOTHbIN NpeobpasoBaTenb MOXET
nonyynTb Tpy napametpa: F03.06 ~ F03.08.

Mopspok AeVicTBUIA: yCTaHOBUTE 3HayeHWe AaHHOro napametpa 1, 3atem
HaxmuTe knasuwy [YCK. [Npeobpa3oBaTtenb BbIMOMHAT — CTATUYECKYHO
naeHTudmrkaumio.

2: lnvHamunyeckasn naeHTUMKaLUA aCMHXPOHHOrO aneKTpoABUraTens

Onsi obecneyeHns BbICOKMX AMHAMUYECKUX XapakTEPUCTUK YMpaBneHWst
npeobpa3oBaTenem pekoMeHayeTCs BbIGpaTh AMHAMUYECKYI0 MOEHTUMKALMIO.
Mpn aTom anekTpoaBuratenb [OOMKEH ObiTb OTCOEAMHEH OT Harpysku M
HaxoAMTbCS B COCTOSIHUM XONOCTOrO XoAa.

B npouecce anHamuyeckow maeHTUduKaumm npeobpasosaTtenb cHavana
NPOBOAMUT CTaATMYECKYI0 uAeHTUdUKaumio, 3atem pasroHsetcs o 80 % ot
HOMWHabHOW YacTOTbl ANeKTpoaBuraTens ¢ y4etoM Bpemenu pasroHa F00.17,
BblEPXXMBAET 3Ty CKOPOCTb B TeYEHWE ONpeaeneHHOro BpeMeHM, Nocre Yero
3amMeansieTcs U OCTaHaBMNMBAaETCsi COrnacHo BpeMeHu Topmoxerus F00.18,
3aBepLuas uageHTUdMKaLmio.

Mopsgok AencTBUI: yCTaHOBUTE 3HaYeHWe AaHHOro napameTpa 2, 3atem
HaxmuTe knasuwy [MYCK. [Npeobpa3oBatenb BbIMOMHUT AWHAMUYECKYHO
naeHTumrKauuio.

3: MonHanA ctaTuyeckaa ngeHTUudukaums napameTpos

MpumeHATCs ANa NonHOro camoobyyeHns napameTpam areKTpoasuraTens B
cTaTtnyeckom coctossHum (6e3 ncnonb3oBaHus aHkoaepa). BHumaHue: Bo Bpems
npouecca anekTpoaBuUraten MOXeT crerka BubpuposaTtb, cobniogaiite mepsl
6e3onacHocTy. Nepen BbINOMHEHWEM MOSIHON CTaTUYECKON nAeHTUdMKauum
HY>XHO MPaBWIbHO 3afaTb TUM 3NEKTPOABUraTENS U NapaMeTpbl C NacnopTHOW
Tabnuuku anektpogsuratenss F03.00 ~ F03.05. Mpu nonHoi cratnyeckon
naeHTUukaumm YacToTHbIN NpeobpasoBaTenb MOXET MonyYnTb MATb
napametpos: F03.06 ~ F03.10.



Mpynna F04: MapameTpbl Ans peryniMpoBKM BEKTOPHOIO
cnocob6a ynpasneHus (SVC).

Koabl dyHkuum rpynnbl P OeicTBUTENbHbI TOMbKO AN  BEKTOPHOro
ynpaeneHns C pasoMKHYTbIM KOHTypoM SVC u HeaencTBuTENbHbI ANs
ckansipHoro ynpasnenus (V/f), To ectb F00.03=1.

®DyHKUMO-
HanbHbIA HasBaHue cdyHkummn [Anana3oH HacTponkmn
koA

F04.00 KoadbdpuumeHt 1~100 30 o
nponopLyoHansHOCTH
KOHTypa ckopocT 1

3aBog.
3Hau.

Uzm.

F04.01 Bpemsi 0.01¢c~10.00c 0.50c o
MHTErpUpOBaHUs
KOHTypa ckopocTt 1

F04.02 YacroTa 0.00 'y ~ F04.05 5.00 'y o
nepeknoyeHus 1

F04.03 KoadbdpumupmeHt 1~100 20 =]
nponopLnoHansHoro
YBEMNUYEHNs1 KOHTYpa
ckopocTm 2

F04.04 Bpewmsi 0.01¢c~10.00c 1.00c o
MHTErpupoBaHus
OTKITOHEHUIA KOHTYpa
cKkopocTu 2

F04.05 YacroTa F04.02 ~ F00.10 10.00 'y o
nepeknoyeHuns 2

Mpu pabote Ha pasHbix 4vactotax MY MoxeT BbIOMpaTb pasnuyHble

KO3(PPULIMEHTEI KOHTYPa CKOPOCTH.
JNorvka nepeksnoYeHns Mexay pexuMaMu nokasaHa Ha pucyHke 6.9
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Mapametpel MU A

F04.00 |
F04.01

F04.03
F04.04

N T

—»

F04.02 F04.05 Yacrora

PucyHok 6.9 — 3agucumocme napamempos 11 om yacmomsl

HacTpoiika MU-perynsaTopa ckopocTtu:

YBenuyeHue nponopumMoHanbHOro KoadhuUMEHTa YCKOPSIET peakuuio
CUCTEMbI, HO CMIULLKOM BbICOKOE 3HaYEHME BbI3bIBAET KONEGAHUSA CUCTEMBI.

YMeHbLUeHne MHTEerpanbHOro BpemMeHu yny4dliaet OVUHAMUYECKUIA OTKIUK,
HO CIMULLKOM Maroe 3HavyeHune npnueoguT K HeyCTOI7ILII/IBOCTI/I CUCTEMBI.

PEKOMeHﬂyEMbIVI meTon HaCTpOVIKM:

Ecnn 3aBogckvMe napameTpbl He NOAXOAsT, PEKOMEHAYETCsi MOCTEMNEHHO
yBenu4ymMBaTh NPONOpLMOHanbHbIN KO3dULMeHT P 40 rpaHnLbl yCTOMYMBOCTH,
3aTeM YyMeHbllaTb WHTerparnbHoe Bpems Anst ObICTporo OTKNMKa WU
MUWHUMarbHOIO NepeperynMpoBaHust.

HenpaBunbHble HAaCTPOWKN MOTYT BbI3BaThb!

* UpeamepHoe nepeperynMpoBaHme CKOpoCTy;

 ABapuu No nepeHanpsikeHWo NPU UHEPLIMOHHOM Harpy3ake;
+ OCOBEHHO KPUTUYHO NPY PE3KOM CHIDKEHWM CKOPOCTY.

[ns TO4HOM HAaCTPONKM pekoMeHayeTCs:

* [poBOANTL TECTHI C MOCTENEHHBIM U3MEHEHNEM MapamMeTpoB;
+ KoHTponupoBsaTb ocumnnorpadpom nepexoaHble NpoLecch;

* YuuTbiBaTh MHEPLMOHHOCTb MEXaHUYECKOW CUCTEMBI.



®DyHKLMO-

HanbHbIA HasBaHue cpyHKuuMn [nana3oH HacTporku 3:::?' Uam.
koA
F04.06 OuddepeHumanbHbii | 50 % ~ 200 % 100 % o
Ko PULMEHT
BEKTOPHOTO
ynpasneHus

Mpn 6e3paT4MKOBOM BEKTOPHOM YNpaBneHnn AaHHbIA NapameTp perynvupyet
TOYHOCTb NOAAEPXKaHUS CKOPOCTW ANEKTpoABUraTens:

Ecnn npu Harpyske Ha HU3KMX CKOpPOCTSIX Habnogaetcs HeTovHoe
nopepKaHue CKOpocTu (Mpocadka v HECTaBUNbHOCTb), HYXHO YBENUUUTb
3HaYeHVe 3Toro napameTpa.

Ecnn BO3HMKaeT n3bbITOMHOE MepeperynmpoBaHMe WM HeCcTabunbHOCTb
(konebaHus CKOPOCTM), HYXHO YMEHbLUUTL 3HaYeHne 3TOro napamerpa.

DyHKUMO- 3ason
HanbHbIA HasBaHue cpyHkuumn [nana3oH HacTpouku 3Haq.. Uam.
Koa
F04.07 MocTosiHHasA Bpemenn | 0.000 ¢ ~ 0.100 ¢ 0.015¢ o
hunsTpa KOHTYpa
CKOpPOCTH

B pexvme BeKTOPHOro ynpaBneHns BbIXOAHOW CUrHan perynsropa KoHTypa
CKOPOCTU ABNSIETCA KOMaHAOMN Toka MOMeHTa. [JaHHbIM napameTp Ucnonb3yercs
AnA punbTpaummn 3Tol KOMaHAbl MOMEHTa.

Kak npaBuno, aToT napameTp He TpebyeT HacTPOVKM.

Bpems comnbTpauum MOXHO yBENUYMTL, ecrnin HabniofaeTcst 3HaunTenbHoe
konebaHune ckopocTy.

MapameTtp cnegyer yMeHblWUTb, €Cnu BO3HWKaeT Ka4daHue (paCKaqKa)
aneKkTpoasurartens.

®yHKUMO- 3agon
HanbHbIN HasBaHue dyHKunn [Anana3oH HaCTPONKMU 3mHay " Uam.
Kop,
F04.08 KoadpdpunumeHt 0~ 200 64 o
nepeBo36yxaeHus
npy BEKTOPHOM
ynpaeneHumn

JaHHbli napaMeTp MO3BOMSIET MOAABMSITb POCT HAMPSKEHWUS Ha LUMHE
MOCTOSIHHOMO TOKa B NPoLiecce TOPMOXKEHUS Npeobpa3oBaTterns YacToThl.
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Yem Bblle 3HaYeHNe, TeM CunbHee 3 dEKT NoaaBNeHNs.

MarHuTHoe TOpPMOXEHMe MOBbILIAET TOK CTaTopa 3a CYeT YBerMYeHus
BbIXOAHOTO  HanpsbkeHuss Y, Tem cambiM  ynydwas pacceuBaHve
peKynepaTUMBHOM 3HEPrMM W OrpaHMumMBasl POCT HAMpPsKEHWS Ha  LUMHE
NMOCTOSIHHOTO TOKa.

Yem Bbille KOIPDULMEHT ycuneHns, Tem GonbLue ToK aneKTpoasuraTens —
TpebyeTcs 0CTOPOXHOCTL NPU HACTPOMKE.

B cnyyasix paboTbl ¢ ManoMHEPLMOHHBIMU Harpy3kamu 1 Npu NOAKIHEHUN
TOPMO3HOTO ~ pe3ncTopa  PEeKOMEHAYeTcsl  YCTaHOBUTb  KO3(hULMEHT
nepeBo3byxaeHus Ha 0, 4ToGbl M3GexaTb aHOManbHO BLICOKUX TOKOB Mpw
TOPMOXEHUM.

F04.09 McTouHnk 3apaHuns 0: Lindpposoit curHan B 0 u]
MaKCMMarbHOro napametpe F04.10
MOMeHTa 1: AHanoroBblii Bxog AVI
Onsa pexuma 2: AHanorosbIl BXoz
ynpaenexHus no ACI
CKOpOCTH 3: MNoTeHumomeTp
naHenu
5: MNpoTtokon cBA3n
Modbus RTU
4,6, 7 — peseps
F04.10 OrpaHuyeHune 0.0 % ~ 200.0 % 160.0 % o
MOMeHTa

AN pexuMa
yrnpasneHvsi no
CKOpOCTH

B pexunme ynpaBneHna no CKoOpocTu MaKCUMaribHbIA BbIXOLHOM prTFlLLlVIIZ
MoMeHT MY orpaHnymBaeTcd OgHMM N3 UCTOYHUKOB 3aaHNA MakCcuMarbHOro
KpyTALWlero MoMmeHTa.

0: UndpoBow curian B napametpe F04.10

1: AHanoroBbi Bxog AVI

2: AHanoroBbin Bxop ACI

100 % cootsetcTByeT F04.10

3: MNoTeHUMOMETp Ha NaHenu ynpasneHus

5: Mpotokon cBsasu Modbus RTU

Mpsimoe nporpammupoBaHue 4epes agpec csasm (100 % cooTeeTcTByeT
F04.10).

Mapametp F04.09 3apaeT BepxHW npeden MOMEHTa 3MnekTpoABuratens
YacToTHoro npeobpasosarens.



Ecnu HanpaBrneHne MOMEHTa COBMafaeT C HanpaBNEHWEM BpALLUEHUS —
3neKTpoABUraTenbHbIN PEXUM, NMPOTUBOMONIOKHO HAMNPaBIIEHUIO BPALLEHUS —
TOPMO3HOW PEXUM.

Mpyu nepuoamyeckoM YepefoBaHUM SNEKTPOABUraTENBLHOTO U TOPMO3HOTO
PEeXUMOB MPU COOTBETCTBYIOLLEM OFpaHUYEHUM TOPMO3HOMO MOMEHTA
Mo3BONSET:

* YMEHbLUMTb POCT HaNPsHKEHUs Ha LUMHE NOCTOSIHHOTO ToKa
» ObecneunTb HopmarnbHy0 paboTy NPUBOAHON Harpy3ku

DyHKUMO-
HanbHbIA HasBaHue cyHkummn [Anana3oH HacTpomnku
koA

F04.13 MponopunoHanbHbI 0 ~ 60000 2000 o
KoathUUMeHT
YCUNEHUst MOMeHTa
KOHTypa Toka, Kp

F04.14 KoadpdpunumeHT 0 ~ 60000 1300 o
MNHTErprvpoBaHus
MOMEHTa KOHTYpa
TOKa, Ki

F04.15 MponopunoHanbHbI 0 ~ 60000 2000 o
KoadPULMEHT
BO30Y>XAEHUSI KOHTYpa
Toka, Kp

F04.16 KoadpdpuumeHT 0 ~ 60000 1300 o
MNHTErpvpoBaHus
BO30Y>XAEHUS KOHTYpa
TOKa, Kl

3aBog.

Uzm.
3Hau. 3

Mapametpbl HacTpowvikn [MA-perynatopa KOHTypa TOKa BEKTOPHOMO
ynpasreHusi.

[aHHble napameTpbl aBTOMaTMYECKU OMPEAEnsATCa Nnocrne npoBeAeHUs
nornHow ngeHtTnudukauum n obblivHo He TpebyeT n3MeHeHus.

B KOHType TOka WHTerpanbHbI Perynatop UCnonb3yeT He MHTerpanbHoe
BpeMs, a MPsiIMoO KO3ULIMEHT yeuneHuns (MHTerpanbHbIn KO3 MULIMEHT).

Mpu cnuwKoM BBLICOKMX 3HaveHusx koaddpuumenToB [MU-perynsatopa
BO3MOXHbI kKonebaHusi B cucteme ynpasneHust.

B cnyyae BO3HWKHOBEHMS korieGaHuii Toka Ui KpyTSLLEro MOMEHTa MOXHO
BPYYHYIO YMEHbLUUTL NPONOPLMOHaNbHBIN UNK UHTErPanbHbIN KO3(ULIMEHT.
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®DyHKLMO-

HanbHbIA HasBaHue cpyHKuuMn [nana3oH HacTporku 3:::?' Uam.
Koo )
F04.17 CenekTnBHas 0: HeaktuneHa 0 o

MHTEerpauus B 1: AKTMBHa
KOHTYpe CKOpOCTH

(noruka oTkntoYeHUs

MHTerpaTopa)

[aHHas dyHKUMS npegHasHadeHa AN NpefoTBpalleHUst HacbleHUs
MHTerpanbHow cocTaensiowen (I-coctaenstowen) MNA-perynsitopa ckopoctu n
noaaeBneHusi CBA3aHHOIO C 3TUM NepeperynmpoBaHusi.

Mpu akTMBaumm (3Ha4eHne 1) MHTerpaTop perynsTopa CKopocT BPEMEHHO
OTKMoYaeTcs, Korga owwubka ynpaBneHust (paccornacoBaHue No CKOpPOCTH)
npeBbILaeT OnpefeneHHbin nopor. ATO ynyywaeT AMHAMUYECKUA OTKNUK
npvBoda Ha 6orbLUMX yCTaBKax Unu Npy Pe3KUX U3MEHEHUSIX Harpy3Kku.

Fpynna F05: YnpaBneHue KpyTAWMM MOMEHTOM

YnpaeneHne MOMEHTOM AOCTYMHO TONbKO B BEKTOPHOM PEXUME YNPaBeHns.
B 3TtoM pexumMe BbIXOAHOW MOMEHT 3neKTpoABuraTens perynupyetcs B
COOTBETCTBUM C 3a4aHHbIM MOMEHTOM (a He 4acTOTON).

[ns akTMBauum ynpaeneHnsi MOMEHTOM HEOOX0AMMO:
* YctaHoButb F05.00 = 1, nnn

* HagHaunTb MHOrodyHKUMOHanLHOMy X-BxoAy yHKLUMI0 46 (nepekniodeHvie
CKOPOCTL/MOMEHT).

®DyHKUMO- 3
9 . aBoa.
HanbHbIN HasBaHue cyHkummn [Anana3oH HaCTPOWNKMU 3HaY Uzm.
Kon )
F05.00 BbiGop pexvma 0: YnpaBneHue no 0 ]
ynpaeneHus no CKOpOCTU
ckopocTn/mo MomeHTy | 1: YnpaeneHue no
MOMEHTY

[ns Boibopa pexuma ynpaeneHus MY ecTb ABa BapuaHTa: ynpaeneHue no
CKOPOCTM UIN YNPaBleHNe No MOMEHTY.



®DyHKLMO-

HanbHbIA HasBaHue cpyHKuuMn [nana3oH HacTporku 3:::?' Usm
Koo )
F05.01 McTouHnk 3apaHunsa 0: Uundbposoii curHan B 0 ]

OMOpHOro curHana B
pexume ynpasneHusa
no MOMEHTY

napametpe F05.03
1: AHanoroBbIli BXop,
AVI 2: AHanorosblii

Bxog ACI

3: MoTeHunomeTp
naHenu ynpaeneHusi
5: MNpotokon cBA3n
ModBUS RTU

[na 3agaHus OMOPHOrO curHamna KpyTsLero MOMEHTa eCTb HECKOMbKO
crnoco6oB.

0: LUudpoBoe 3agaHue (F05.03)

HenocpeacTBeHHOe Mcnonb3oBaHue 3HaveHus, yctaHosneHHoro B F05.03,
B KayecTBe LiefIeBOro MOMeHTa.

1: AHanoroBbin Bxog (AVI)

LleneBoi MOMeHT 3apaeTcs aHanoroBbiM BXofAoM. 3HayeHve B % OT
undposoro 3agaHma momeHTa (F05.03).

2: AHanoroBbIf Bxop, (AVI)

LleneBoi MOMEHT 3agaeTcsi aHanoroBblM BxogoMm. 3HaveHue B % oOT
undposoro 3agaHus momeHTa (F05.03).

3: NoreHunomeTp NaHenu ynpasreHns

LieneBoi MOMeHT 3afaeTcsi NOTEHLMOMETPOM Ha naHenu. 3HadeHne B % OT
undposoro 3agaHua momeHTa (F05.03).

5: NMpotokon cBszn ModBUS RTU

LleneBoi MOMeHT 3apaeTcs 4epe3d uHTepdpenc cBs3u. [ns Begomoro
YCTPOWCTBA NpPU TOYEYHON CBSA3WU, €CNU MONyYEHHble AaHHble SBMSTCA

3agjaHneM MOMEHTa, MWUCnonb3yeTcda 3HaydeHue, nepegaHHoe Begyuwnm
YyCTPONCTBOM (CM. onucaHue rpynnsl F13).
DyHKUMO- 3agon
HanbHbIA HasBaHue cyHkummn [Anana3oH HacTpomnku 3HaY ! Usm.
koA '
F05.03 LindpoBoit onopHbIv -200.0 % ~ 200.0 % 150 % o

curHan
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KpyTawmm MOMEHT 3agaeTtcs OTHOCUTEmNbHbIM - 3HadeHnem, 100 %
COOTBETCTBYET HOMUHAIILHOMY KPyTSLLEMY MOMEHTY Y.

3apaHne MmomeHTa oTHocuTtenbHoe. 100.0 % cooTBeTCTBYET HOMUHAMNBHOMY
MOMEHTY 3neKTpoaBuraTens.

OunanasoH ot - 200.0 % fo 200.0 % o3Ha4vaeT, YTO MakcMMarbHblA MOMEHT
npeobpasosatens moxeT pgocturate 200 % OT HOMMHaNbHOrO MOMEHTa
anekTpoasuraTens.

[MonoxuTensHoe 3Ha4YeHne 3agaHnss — npamMoe BpalleHue.
OTpmu,aTeanoe 3HavYeHune 3agaHna — o6paTHoe BpaLleHune.

DyHKUMO- 3ason
HanbHbIA HasBaHue cyHKkummn [Avana3oH HacTPonkun 3HaY " WN3m.
Kop,
F05.05 MpenenbHas yactoTta 0.00 'y ~ F00.10 50.00 Ny o
Ons npsimoro
BpaLLeHns
B peXume ynpaeneHuns
Nno MOMEHTY
F05.06 MpenenbHas yactoTta 0.00 'y ~ F00.10 50.00 Ny u}
anst obpaTtHoro
BpaLLeHns
B pexume ynpaeneHns
Nno MOMEHTY

Mcnonb3yeTcs Ans orpaHuyeHnsi CKOpOCTW B PeXUME YNpaBneHus KpyTSLLMM
MOMEHTOM. Ecnun KpyTALMIA MOMEHT Harpy3ku MeHbLLE BbIXOAHOTO KpYTSLLEro
MOMeHTa 3MEKTPOABUraTensi, CKOPOCTb SNeKTpoaBuraTens GyaeT npogonkarb
pactu; 4ToGbl NpenoTBPaTUTL aBapuM, HYXHO OFPaHUYUTL MaKCUMaslbHYH
CKOPOCTb 3MeKTpoABUraTensi.

°y“"“l"°' HassaHue dyHKkumnn ﬂuanaa:ou 3ason. Usm.
HanbHbIA KoA, HaCTPOWKH 3Hay.

F05.07 Bpewmsi pasroHa B 0.00 c~ 650.00 ¢ 0.00c u]
pexvme ynpasneHus
Nno MOMEHTY

F05.08 Bpewmsi sameanexus B | 0.00 c~ 650.00 ¢ 0.00c 8]
pexvme ynpasneHus
1o MOMEHTY

B pexume ynpaBneHusi N0 MOMEHTY KPYyTSLLMIA MOMEHT 3neKTpoaBuraTens
M MOMEHT Harpy3kv OMpeaensitoT CKOPOCTb 3MEKTPOABUraTENsi U CKOPOCTb
W3MEHEHMS Harpy3ku, MOSTOMY CKOPOCTb 3N1IEKTPOABUraTenst MOXeET BbICTPO



MEHSITLCS, YTO MPWBOAWUT K CMMLIKOM Gonblunm KonebaHusiM CUCTeMbl,
MexaHW4eckuM BUGpaumsam 1 T. 4.

Onsa  cHwkeHuss konebGaHu MOXHO OTperynupoBatb 6onee nnaeBHoe
HapacTaHWe CKOpPOCTU 3neKTpoaBwraTtensi, YyBENUYMB BpEMSI pasroHa U
3amenneHus.

OpHako B pexume yrpaBneHus MO MOMEHTY BpeMsi 3ameafieHus
Heobxoammo yctaHoBuTb Ha 0.00 c, korga TpebyeTcsi ObICTPbIA OTKMUK
MOMeHTa. Hanpumep, ons AByXx anekTpoaBuraTenei, nepeMeLLatoLmx ogHy u
Ty Xe Harpysky, yctaHoBUTb Ans Y BeayLero anekTpoaBuratens — pexum
ynpaBneHusi No ckopocTu, Anst Beaomoro MY pexum ynpasneHnst N0 MOMEHTY.
Mpy n3MeHeHNM KPYTSLLEro MOMEHTa BeAyLLero afeKkTpoaBuraTens KpyTaLwmn
MOMEHT BEOMOrO 3reKTpoABuUratenst OMKEH CUHXPOHHO MOACTpamMBaThbCs K
BefylemMy. B aTom criyyae HyXXHO yCTaHOBUTb BPEMSI pasroHa v 3amMefneHust
0.00 c.

Mpynna F06: MapameTpbl ons HacTPOWKM
ckansipHoro cnocob6a ynpasneHus (V/f)

®DyHKUMno-

HanbHbIN HasBaHue dyHKuun [nana3oH HaCTPOWKKN 3:::{“' Uam.
Kog '
F06.00 Tun xapakTepucTuku 0~1 0 [ ]
VIf ona
anekTpoasuratens

0: lluHenHan xapaKkTepuUcTUKa.
MoaxoanT Ans cTaHAapTHBIX MPUMEHEHWIA.
1: llomaHasa xapakTepucTumKa.

MoaxoauT Ans cneumanbHbIX HArpy3oK, TakMx Kak CyLUMIKWU, LEeHTPUAYrM 1
T. 4. MOXHO NonyynTb HEOGXOANMYIO XapaKTepPUCTUKY cooTHowweHus V/f, 3agas
napametpbl F06.03 ~ F06.08. Npacuk nomaHon NpeacTaBneH Ha pucyHke 6.7

2: KBappaTtuyHas xapakrepuctuka VI .

MoaxoauT ANns LeHTPOOEXHbIX Harpy30K, TakUX Kak BEHTUNATOPbI U HAcOChI.
3: VIF no 3aKkoHy B cTenexnu 1.2

4: VIF no 3akoHy B ctenenu 1.4

5: PesepB

6: V/F no 3akoHy B cteneHu 1.6

7: Pe3epB
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8: VIF no 3akoHy B cTenexu 1.8

BapuaHtbl ¢ 3 no 8 3a4alOT HEeNMMMHEWHYI0 XapaKTepPUCTUKY Mexay
nuHenHown n kBagpaTtuuHom V/F.

10: NMonHocTblo pasaenbHbiv pexum VI .

Mpn uncnonb3oBaHWM [AHHOW XapakTepUCTUKM BbIXOAHAs YacTtota WU
BbIXOAHOE HanpshkeHue MY He3aBUCMbI OTHOCUTENBLHO APYT APYra, BbIXOAHAsA
YacToTa onpeaensieTcs UCTOYHMKOM 3afaHus OMOpHOro CUrHana, a BbIXOO4HOe
HanpshkeHne onpegensietca  napametpom F06.13  (MCTouHUK  3agaHus
OMOPHOro cUrHana HanpsbkeHusa Npy pasgensHom V/f). [laHHbI pexum 06bI4HO
MCMOMb3yeTCs B UHAYKLMOHHbIX NeYax 1 T.n.

11: YacTuuHo paspenbHbIn pexum VI,

B atom cnyyae cooTHoweHue V/f nponopumoHanbHO, HO NPONopUnoHansHoe
COOTHOLUEHVE MOXET OblTb YCTAHOBMEHO WCTOMHWKOM 3afaHusi OMOPHOro
curHana HanpsbkeHust F06.13, a cooTHoweHve mexay V/f Takke cBsisaHo C
HOMWHAIbHBIM HaNpPsPKEHMEM Y HOMUHANBbHOW YacTOTOM aneKkTpoaBuraTens.

CooTHOLLEHME MEXAY BbIXOAHbIM HanpsbkeHnem V MY n yacTotoi f:

UHA
— = 2xXx
f Fa ’
rae X - 3ajaHne OonopHoro curHana 4acToThl, U_H,El — HOMWHarnbHOE
HanpsbkeHWe  anektpopsuratens, f o — HOMWHarnbHaa  4yacrtoTa
aneKkTpoasurartens.
DyHkumo- [vnana3oH
HanbHbIN HasBaHue dyHKkunn - 3aBoa. 3Hau. Uam.
HaCTPOWKM
Kop,
F06.01 MoBbiweHne 0.1 % ~30.0% 0.00 % o
KpYTSILLErO MOMEHTA (aBTOMaTUYeckas
HacTpoika)
F06.02 YacToTa oTcedkmn 0.00 'y ~ F00.10 | 50.00 Iy, ]
NOBbILLEHNS

KpyTALwero MomeHTa

KoppekTHasi HacTpoiika npefoTBpalLaeT neperpyaky no ToKy Mpu nycke u
onTMMU3MpyeT paboTy npusoda.

B pexume V/F-ynpasneHus Ans KOMNEHCAUUW CHWDKEHUS KPYyTALLEro
MOMEHTa Ha HM3KMX 4YactoTax [1Y noBbILAET BbLIXOAHOE HanpPsHKEHWe.
Upe3amepHoe noBbILLEHNE KPYTSLLEro MoMeHTa (> 8 %) NpMBOAMT K Nneperpesy
aneKTpoasuraTens u pucky neperpy3sku M4 no Toky.



Pekomenayembin npegen — 8 %. Mpu Gonblumx Harpyskax pekomeHgyeTcs
yBEMUUUTL 3TOT MNapameTp, a npu Manon — ymeHbwunTb. Korga F06.01
ycTaHoBneH Ha 0 %, npeobpasoBaTtenb YacTOTbl BLIMOMHAET aBTOMATUHECKYHO

perynmpoBky KpyTsiLLEero MoMeHTa.

PucyHok 6.10 — lNosbiweHue Kpymsweao MoMeHma

DyHKLMO-
HanbHbIN
Kon,

HasBaHue dyHKkunn

[Onana3oH
HacCTPOWMKKN

3aBoa. 3Hau.

Uzm.

F06.03

YacTtoTa Touyku

1 Ha nomaHon
xapaktepuctuke V/f
anekTpoaBuratens

0.00 'y ~ F06.05

0.00 'y

F06.04

HanpsixeHune Touku
1 Ha nomaHown
xapakTtepuctuke V/f
anekTpoasuratens

0.0 % ~ 100.0 %

0.0 %

F06.05

YacrtoTa Touyku

2 Ha nomaHomn
XapakTepucTuke

V/f anektpogsurartens

F06.03 ~ F06.07

0.00 'y

F06.06

HanpsixeHune Touku
2 Ha nomaHon
xapakTtepuctuke V/f
anekTpoasuratens

0.0 % ~ 100.0 %

0.0 %

F06.07

YacrtoTa Touyku

3 Ha nomaHon
xapakTtepuctuke V/f
anekTpoaBuraTens

F06.05 ~ F03.04

0.00 'y
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F06.08 HanpspkeHne Toukn 0.0% ~100.0% | 0.0% [
3 Ha nnomaHon
xapaktepucTuke V/f
anekTpoaBuratens

F06.03 ~ F06.08: HacTpolika Tpex To4ek Ha nomaHon xapaktepuctuke V/F.

XapakTepucTvka AomkHa ObiTb HacTpoeHa B COOTBETCTBUM C HArpy3o4yHON
XapaKTepuUCTMKON anekTpoasuratens. [JOmKHO BbINOMHATLCS COOTHOLLUEHWE
Mexay Tpemsi TO4KaMK HanpshKeHUst U TO4KaMu 4acToTbl (CM. pUCYHOK 6.11):

V1<V2<V3, f1<f2<f3

BeixogHoe Hanps>keHne

v b
o b /!
VA - L
fl1 fz: fl3 %b Pabouas qa:ma

PucyHok 6.11 — JlomaHas xapakmepucmuka V/f
V1-V3 — Touknm HanpsbkeHums 1-3, f1-f3 — Toukm uvactotel 1-3, VB —

HOMUHanbHOE HanpsXXeHue arekrtpoasurartend, fb — HomuHanbHaa uvactoTa
anekTpoasurartena.

DyHKUMNO-

HanbHbIN HasBaHue dyHKunn ﬂuanas‘ou 3aBoa. 3Hau. Uam.
HaCTPOWKH
Kon,
F06.09 KomneHcauus 0.0% ~200.0% | 0.0% u]
CKOMNbXXEHUs
npu ckansipHoMm
ynpaeneHnm

HacTporika aToro napameTtpa MO3BONSIET KOMMEHCUPOBATb CKOMbXEHWe,
Bbl3BaHHOe Harpy3ko# npu V/F-ynpaBneHun, u yMeHbWWTb W3MEHeHne
CKOPOCTM 3neKTpoABuUraTens B 3aBUCMMOCTU OT Harpy3ku.



3HayeHne 100.0 % cCOOTBETCTBYeT HOMMWHANbHOMY  CKOJIbXEHUIO
aneKTpoABuraTens NPy HOMUHAMNbLHON Harpy3ke.

Ecnn CKOpPOCTb anekTpoasuratena noa HarpyaKon HWXe 3agaHHOW,
3Ha4YeHne MOXHO YBENTUYAUTDb.

Ecnu ckopocCTb Bbille 3aAaHHO, 3HAYEHNE MOXHO YMEHbLUNTb.
O6bI4HO perynupoBka He TpebyeTcs.

DyHKUMNO-

HanbHbIN HasBaHue dyHkunn J],Manasvou 3aBoa. 3Hau. Usm.
HaCTPOWKH
koA,
F06.10 KoadpdpuumeHT 0~ 200 64 o
nepeBo3byxaeHus
npu ckansipHoMm
ynpaeneHum

JaHHblii napameTp MO3BOMSIET MOAABMSTb POCT HAMPSHKEHWUS Ha LUMHE
MOCTOSIHHOMO TOKa B NPoLiecce TOPMOXKEHUS Npeobpa3oBaTers 4acToThl.

Yem Bbile 3HaYeHNe, TeM curibHee 3P deKT NoaaBneHus.

MarHWTHoe TOpMOXeHWe MOoBbIaeT TOK CTaTopa 3a CYeT YBenuyeHus
BbIXOOAHOTO  HanpsbkeHust [14, Tem cambiM ynydwas paccemBaHue
peKkynepaTUBHOW 3HEPrUM W OrpaHWuMBasi POCT HaMPSHKEHUs Ha  LUMHE
MOCTOSIHHOTO TOKa.

Yem Bbile KOIPDULMNEHT yeuneHus, Tem 6onblue Tok
anekTpoasuratens — TpebyeTcs 0OCTOPOXHOCTb NPU HACTPOMKe.

B cniyyasix paboTbl ¢ ManoMHEPLVOHHBIMY Harpy3kaMu 1 Npy NOAKIHYEHUM
TOPMO3HOTO  pe3ncTopa  PEeKOMEHAYeTCsl  YCTaHOBUTb  KO3puLMEHT
nepeBo3byxaeHns Ha 0, YToGbl M3bexaTb aHOMarlbHO BLICOKMX TOKOB Mpw
TOPMOXEHUU.

®DyHKUMNO-
- Ouana3soH
HanbHbIA HassaHnue cyHkummn 9 3aBop. 3Hau. U3m.
HacTPOMKMU
koA
F06.11 KoadbdpumumeHt 0~100 3aBucuT oT ]
noaasneHus moaenwu
kone6aHui npu
cKansipHom
ynpasneHuu

JT0T  napameTp  npeaHasHavYeH  Ans  nojaBneHust  BuGpauuu
anekTpoaBuraTens.
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Mpy BO3HMKHOBEHMW KomebaHwui anekTpoABuraTens 3HadeHve cnegyert
YBENMUYnTb.

Ecnvn Bubpauus oTcyTCTBYET, pEKOMEHAYETCH YCTaHaBNMBaTb MUHUMArbHOE
3HayeHue, YTobbl MMHMMU3NPOBATL BNMsHME Ha paboTy B pexume V/F.
B cTaHAapTHbIX YCNoOBUAX M3MEHEHVe NapameTpa He TpebyeTcs.

Mpy ncnonb3oBaHUK OYHKUUKM NopaeneHus konebaHun Tpebyetcs, YTobbI
napameTpbl HOMWHaNbLHOrO TOKa 3MEeKTpoABUraTens U Toka XOSlocToro XoAa
ObINMN KOPPEKTHbIMK, B MPOTMBHOM Ccriydae adpdekT nopgasneHns konebaHui
6yaeT HegoCTaTOUHbIM.

He cnepyet yBenuuuBaTh 3Ha4eHue npu OTCYTCTBUM BUBpaLmn, Tak Kak aTo
MOXET yXyALmnTb xapaktepuctukn V/F — ynpasnexus.

DyHKUMNO-
~ HasBaHue . 3aBog.
HanbHbINA Anana3oH HacTPoOMku N3m.
dyHKUMM 3Hau.
koA
F06.13 McTouHnk 0: LincppoBson curHan B 0 o
3afaHus napametpe F06.14
OMOpPHOTo 1: AVI

curHana npu | 2: ACI
pasgenbHom | 3: MNoTeHUMoMeTp naHenu
VIt ynpaeneHus
4: PesepB
5: MHorocTyneH4aTbi pexum
6: NNK
7: M O-ynpaBnexHve
8: KOMMYHMKaLMOHHbIN NPOTOKON
Modbus RTU

Korga BbiGpaH oguH 13 BbilLeykasaHHbIX MCTOYHUKOB, 100 % cooTBeTcTBYET
HOMMHANbHOMY HaMNpPsXKEHWUIO ANeKTpoABUraTens.

@yHkuuo- [nana3oH
HanbHbIA HasBaHue dyHkuun HacTpoMKN 3aBoa. 3Hau. Usm.
koA,
F06.14 Otceuka HanpsikeHnss | 0 B ~ 0B ]
npu pasgensHom V/f HomuHaneHoe

HanpskeHne 3

MapameTp onpegenser BenuyMHy BbLIXOAHOMO HampsbkeHns MY  npu
ncnonb3oBaHuM pasgensHoro ynpasneHust V/F, korga WCTOYHUKOM 3apaHuvs
HanpskeHus SABMsSeTcs  UWdpoBOe 3Ha4yeHue (aHanorosbli  BXOA4 He
MCMOMb3yeTCs).



®DyHKLMO-

HanbHbLIN HazBaHue cyHKLMM ﬂwana:{ou 3aBog. 3Hau. Usm.
HacTPOWKM
Kopn,
F06.15 Bpemsi HapacTaHus 0.0c~1000.0c |0.0c [m]

HanpspKeHust npu
pasgensHom V/f

Bpems HapacTaHusi HanpspkeHuss npu pasgensHom V/f — 3To Bpemsi, B
TeuYeHMe KOTOPOTo BbIXOAHOE HanpshkeHne nameHsietcs ot 0 B 10 HOMUHANBLHOTO
HanpsPKeHUs arieKTpoaBMraTens.

yHKUMO- [nanasoH
HanbHbIA HasBaHue dyHkunmn HaCTPOMKN 3aBoga. 3Hau. Usm.
Kop,
F06.16 Bpemsi cHxeHuns 0.0c~1000.0c |0.0c m]

HanpspkeHus npu
pasgensHom V/f

Bpems cHwxeHusa HanpsbkeHns npuw pasgenbHom V/f — aTo Bpems, B Te4eHne
KOTOPOro BbIXOAHOE HanpshkeHNe U3MEHSIETCA OT HOMUHAMIBHOTO HaNPsHKEHNS
anekTpoasuratens o 0 B.

®DyHKUMNO-
HanbHbIN HasBaHue dyHKunn
koA

n"a"a:{o" 3aBsoa. 3Hau. Usm.

HaCTPOWKH

F06.17 HacTpoiika 0: HesaBucumoe | 0 o
oCTaHoBa B pexvme Bpemsi
pasgensHoro V/F 3ameanexHus

HanpskeHus 1

4acToTbl

1: CHavana

CHWXeHVe

HanpskeHusl,

3aTeM YacToThl

0: HesaBucumoe BpemMsa 3amenrieHusl 4actoTbl WU BbIXOA4HOIo
HanpshxeHus.

YacTtoTa M HanpskeHWe CHUXAITCA OAHOBPEMEHHO, HO CO CBOWMM
VHOMBMAYanbHLIMW NapaMeTpaMu 3ameaneHns, YTo nossornsiet 6onee rmbko
HacTpaumBaTb NPOLECC OCTaHOBA.

OBbIYHO ncnonb3dyeTcd ond CtaHaapTHbIX anIMeHeHI/IVI.
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1: CHavyana cHuXeHue HanpsbkeHus go 0, 3aTeM yMeHbLUeHUe YacToThl.

D,ByXSTaI'IHbIVI npouecc oCtaHoBa: HanpsXXeHne cHa4dana nagaet g0 Hyn4,
3aTeM yMeHbllaeTcd 4acTtoTta, 4YTo obecneunBaeT bornee nnaBHYKO OCTaHOBKY

ANt HEKOTOPbIX TUMOB Harpy3oK.

Pexum moxer OblTb noneseH Ans Harpysok c BbICOKON WHepuuen wunm

cneumnanbHbIX TpeboBaHU K OCTaHOBY.

BbIGOp pexvma 3aBUCUT OT XapaKTepUCTUK 3neKTpoaBuUraTens u pe6osaHui

TeXHONorm4yeckoro npouecca.

®DyHKUMNO-
HanbHbIV HasBaHue cyHKkunmn ﬂMana:tou
HaCTPOWKM
koA
F06.18 Tok cpabatbiBaHWs 50 % ~ 200 %

noAaeneHus pasHoca
npu neperpy3ske (V/F)

3aBsoa. 3Hau. Usm.

150 % o

Tok, npu npesbllEeHnn KOTOPOro akTuBupyetca q)yHKLl,I/IFI nogasneHunsa

pasHoca CKOpPOCTM 13-3a Neperpysku.

PyHKuuo- OvanasoH
HanbHbIA HasBaHue dyHKuun o
HaCTPOMNKU
Koa
F06.19 AxTuBaums 0~1
noaaBrieHnst pasHoca
npu neperpy3ske (V/F)
0: HeaktnBHO
1: AKTMBHO
DyHKLUMNO-
HanbHbIA HasBaHue dyHKuun n"a"a:iOH
HaCTPOMNKU
Koa
F06.20 KoadbdpmupmeHt 0~100
noaasrieHnst pasHoca
no Toky (V/F)

3aBoa. 3Hau. Uam.
1 o

3aBoa. 3Hau. Usm.
20 5]

Ecnn Tok npeBbiwaer yctaBky (F06.18), akTuBMpyeTcss nogaBneHue
pasHoca, U haKTM4eckoe BpeMs pasroHa aBTOMaTU4eCckn yBenmnyinBaeTcs



DyHKLMO-

KOMMEeHcaLumn Toka
cpabarbiBaHus B 30He
ocnabnexus nons
(VIF)

HanbHbLIN HasBaHue dyHKkunn nuana{ou 3aBsoa. 3Hau. Uam.
HaCTPOWKM
Kon
F06.21 Koadhdpuument 50 % ~ 200 % 50 % o

YMeHblIaeT ycTaBky Toka cpabaTtbiBaHus (F06.18) B 30HE BbICOKMX
ckopocTew (ocnabnexus nons).

Mpwu 3Ha4eHnn 50 % KoMneHcauusi He akTUBHaA.

Mpwn 3HayveHnax > 50 % ycTaBka Toka B 30He ocrabneHns nons dyaert Hke
3HaveHus F06.18.

@yHkuuo- [nanasoH
HanbHbLIN HasBaHue dyHkunn 9 3aBoga. 3Hau. Uam.
HaCTPOWKH

Kon,

F06.22 HanpsixeHve 200.0 B ~2000.0 | 760.0 B o
cpabatbiBaHus B
nogasneHus pasHoca
npu NepeHanpspkeHun
(VIF)

YcTaBka HanpskeHuss B 3BeHe MOCTOSIHHOTO ToKa Ans  akTuBauum

nogaeneHua pa3Hoca anekTpoasuraTens.

®DyHKUMNO-
HanbHbIN HasBaHue cyHKUMM nuanasvou 3aBoa. 3Hau. Uzm.
HaCTPOWKM
koA
F06.23 AkTuBauus 0: HeakTueHa 1 8]
nogaeneHus pasHoca 1: AKTBHaA
npu NepeHanpspkeHun
(VIF)
F06.24 KoadbdpunumeHt 0~100 30 O
rnofaBneHus
no yacroTe npu
nepeHanpsixeHum
(VIF)
F06.25 KoadbdpunumeHt 0~100 30 [s]
nofasneHus no
HanpskeHuto Npu
nepeHanpsixeHun
(VIF)
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YBenuyenve 3HadeHns F06.24 ynyywaeT KOHTpPONb HaA HanpskeHuem
LUMHBI, HO MOXeT Bbl3BaTb KonebaHus BbIXOOAHOW 4acToTbl. [Mpy CUMBbHBLIX
KonebaHnaX YacToTbl 3HaYeHWe crneayeT YMEHbLUNTb.

YBenuueHne 3HaveHna F06.25 no3BonseT ymeHbLWNTb BENMYMHY Bbibpoca
(nepeperynupoBaHus) HanpPsHXeHNs B 3BeHe NOCTOSHHOIO TOKa.

DyHKUMO-

HanbHbLIN Ha3ssaHue dyHKuMn J]wana:tou 3aBoga. 3Hau. U3m.
HacCTPOWKKN
Kop,
F06.26 MakcumarnbHoe 0lMy~50Ty 5Ty [u]

orpaHuyeHue
NOBbILIEHWS 4ACTOThI
npv nogaeneHun
nepeHanpskeHus

MakcurmManbHO AoNyCTUMOe YBENUYEHUE BbIXOAHOW YacTOTbl NPU akTUBaLmMm
hyHKLMN NOAABIEHUSA NEePEHANPSIKEHUSI.

Mpynna FO07: ®yHKLUUN BXOAHbLIX KIIEMM

Cepusa INVENT umeet 4 BxoaHble undpoBbie knemmbl (X) n 2 Knemmbl
aHanorosoro Bxoga (AVI, ACI).

PyHKuyo- [vnana3oH
HanbHbLIN HasBaHue cpyHKUMM . 3aBsoga. 3Hau. Usm.
HaCTPOWNKMU
Kon
F07.00 Bbi6op dyHKLMM 0~53 1 ]
knemmbl X1
F07.01 Bbi6op dyHKLMK 0~53 2 [
Knemmbl X2
F07.02 Bbi6op dyHKLMM 0~53 9 n
Knemmbl X3
F07.03 Bbi6op dyHKLMM 0~53 12 [
Knemmbl X4

OTn napameTpbl MCMOMNb3YKTCA ANs YCTaHOBKM (PYHKUMKM LIMPPOBBIX
BXOAHbIX Knemm (cpyHKUMM knemm He moryT aybnuposatbesi). Onucanue
3HayeHun ot 0 oo 53 — B Tabnuue 6.2.



Tabnuua 6.2 — Onucaxne yHKUUIA LPOBLIX KNEMM

3Have-
Hue

0

1"

DYyHKUNA

Het dpyHkummn

Myck (BpaLyeHvie Bnepen)

PeBepc (BpalieHue B

obpaTHOM HanpaBneHuu)

TpexnpoBOAHON PeXnM
ynpaenenus (CTOIM)

ToNYKOBbIV PEXUM,
BpalLleHne Bnepes

Ton4KOBbIV PEXUM,
obpaTHoe BpalleHue

YBenuyeHue 4acToThbl
(BBEPX)

YMeHbLLEHUE 4acToTbl
(BHU3)

OcTaHoB M0 MHepLMK

C6poc owmbku

May3a BpaLleHus

Monb3oBartenbckas
owmbka (HO koHTakT)
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OnucaHue

[laxe npu Hanu4uM curHana Ha Bxoge He
BbIMOMHAETCH HUKAKNX PYHKLMNA.
Heucnonbayemble KNeMMbl MOXHO YCTaHOBUTb
B COCTOSIHWE «HET (hyHKLMM» BO n3bexaHue
TNOXHbIX cpabaTbiBaHWUNA.

DyHKUMM paboTbl B NPsSiMOM 1 06paTHOM
HanpasneHun (F00.02 = 1).

DyHkuMa «CTOlM» Npu TPEXNPOBOAHOM pexume
ynpasneHus. MNoapo6Hee — cM. onucaHue dyHk-
umoHanbHoro koga F07.11

Paboyas yactoTa TON4YKOBOro pexuma, Bpemsi
pasroHa v 3amefeHnst TONYKOBOTO peXxumMa.
Tonbko ans F00.02 = 1.

Korga ata dyHKUMSt akTUBHa, KOMaHAbI
YBENUYEHNS N YMEHbLLIEHWNS YacToTbl ByayT
N3MEHATLCS, eCNK YacToTa 3aAaeTcs Yepes
BHELUHWIA TepMuUHan.

Ecnun NCTOYHMK YacToTbl YCTAHOBMEH Ha
LndpOoBYI0 HACTPOAKY, 3aAaHHYI0 YacToTy
MOXHO perynupoBaTb BBEPX U BHU3. CKOpoCTb
N3MEHeHWS (Luar perynupoBku) 3agaeTcs
napametpom F07.12.

Mocne nonyyeHusi komangel «CTOM»

MY npekpalyaeT nogady HanpsXkeHus Ha
anekTpoABuraTenb, NPOLECC OCTaHOBa He
KOHTpOnupyeTcst npeobpasoBaTenem 4acToTbl.

NaHHas dyHKkumna obecneunBaeT yaoaneHHbIn
cbpoc ownbkn.KHonka cbpoca Ha naHenu
[OeNcTByeT TakuM xe 06pasom.

MY BbINONHSIET OCTAHOB, HO BCE NapamMeTphbl
coxpaHsitoTcsi. [ocne ncYesHOBEHWs curHana
MY Bo3BpaLyaercs B paboyee COCTOsIHME.

Mpu akTnBauumn npeobpasoBatens reHepupyet
aBapwio E-15 1 BbInonHseT octaHoB B
COOTBETCTBMM C HACTpoOiikamMn napameTpa
F12.47 (OenctBue npu owmbke)



12 Knemma 1 KomBuHauwms umMpoBbIX CUrHaNOB Ha YeTbipex
MHOTrOCTYyMNeH4YaToro KrnemMmax nosBeornsieT 3agaearb A0 16 pasnuyHbIX
pexvma CEerMeHToB HacTpoek. [1oapobHble koMBuHaLmKn

npuBeaeHbl B Tabnuue 6.3

13 Knemma 2
MHOFOCTYNEeH4aToro
pexuma

14 Knemma 3
MHOrOCTYNeH4aToro
pexuma

15 Knemma 4
MHOFOCTYNEeH4aToro
pexuma

16 BblGop BpemeHu pasroHa Bbi60p BpemeHu nocpeacTBOM KOMOMHALMK ABYX
1 3ameaneHus, knemma 1 | knemm Ans Boibopa Mexay YeTbipbMsi BUAAMU

pasroHa 1 3ameaneHus.

17 BbiGop BpemeHu pasroHa MonpoBHee — oM. TaGnLLY 6.4.

Y 3amearenus, knemma 2 1iofpobHee — CM. TADNNLY 9.

18 Knemma Bbi6opa MepekniovaeTt mexay AByMS 3apaHee BblOpaHHbI-
MCTOMHWKA 3afj@aHust Onop- | MW UCTOYHUKAaMW YacToTbl
Horo curHana (HactpauBaetcs B F00.07).

19 Cbpoc HacTpoek Mpu akTMBaLMK: OTMEHSIET BCE N3MEHEHMS YacTo-
BBEPX/BH/3 Tbl, cOenaHHble komaHgamu BBEPX/BHIS.

BoccTaHaBnmBaeT 4acToTy COMMacHO 3Ha4YEHMo
napametpa F00.08.

20 BbiGop ncTouHuka komaHg, | MosBonsieT nepekntodatbCs Mexay ynpasneHuem
nyck/ocTaHoB, knemma 1 C Knemm u ¢ knasuatypsbl (ecnv F00.02=1) unn

Mexay KOMMyHUKaLMen 1 knaBnaTtypoin (ecnu
F00.02=2).

21 3anpert pasroHa BrokupoBka curHanos M3MeHeHUst ONOPHOTo
1 3aMepneHns curHana ot Apyrx UCTOYHWKOB (Kpome KoMaHzpbl

cTon).

22 MpuocTaHoska MUA- Ecnn nctounmk vactotel F00.03 — PID, To npu
ynpasneHus aKTUBaLmmM yHKLMM nponopLuoHanbHas (P),

nHTerpanbHas (1) n auddepeHumansHas (D)
COCTaBMSOLLME OTKIHOHAIOTCS.

MpeobpasoBatenb 3anoMWHaET TEKYLLYIO YacToTy
1 npogorkaeT paboty 6e3 koppekuuu. Mocne
cHaTus curHana MYA-perynatop Bo3obHoBnsieT
paboTy C nocneaHnx akTyanbHbIX 3HaYEeHUIA.

23 C6poc coctosiHus MK MJK nprocTaHasnvBaeT BbINOIHEHWE NPOrpamMbl

BO BpeMsi npouecca. Mpu nomMoLLy gyHKLMK knem-
Mbl MOXET GbITb BOCCTAHOBIMEH A0 UCXOAHOO
coctosHusa npocrtoro MK
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CTv nonb3oBatens 1

24-28 | Peseps -
29 3anper ynpaeneHus AKTUBaULMsI CUrHara Ha 3To Knemme nepeBoauT
KPYTSLLMM MOMEHTOM npeoGpa3soBaTerb YacToTbl B PEXUM YrpaBneHust
CKOPOCTBHO.
30-31 | Peseps -
32 HemeaneHHoe Topmoxe- Koraa curHan Ha knemme aktuseH, M4 nepeknto-
HVE NOCTOSIHHLIM TOKOM YaeTcs B COCTOSIHME TOPMOXXEHUSI NMOCTOSIHHBIM
TOKOM
33 Bxopn BHeLuHen oLumbkn Mpw nponagaHum curHana npeobpasosarernb
(HopMarbHO 3aMKHYTbI) reHepupyeT aBaputo E-15 1 octaHaBnmBaeTcs.
34 3anpert Ha U3MeHeHve Koraa cvrHan aktueeH, N4 He pearvpyet Ha
YyacToTbl M3MEHEHWS1 OMOPHOTO CUrHamna 4acToTbl.
35 O6patHoe MA-ynpas- Korga curHan akTuBeH, HanpaeneHve AecTBUst
nexHve MWO-ynpaeneHns NpoTMBOMNONOXHO Hanpaene-
HUIO, yCcTaHOBMeHHOMY napameTtpom F09.03.
36 BHewwHwii octaHoB 1 Mpwv ynpaBneHun ¢ naHenu BbINOMHAET PYHKLMIO
kHonku «CTOMM» Ha naHenw.
37 BbI6op MCcTOYHMKa kOMaHA, | Vcnonb3yeTtcs Ans nepeknioveHns mexay
nyck/ocTaHoB, knemma 2 yNpaBreHeM C KIemMM 1 Mo CETEBOMY MPOTOKOSTY.
Ecnu B kavecTBe BapuaHTa ynpaeneHus BbiopaHbl
KNEMMbI yNpaBneHusi, TO Npy akTUBHOM CUrHane
BbIMOJTHAETCS NEPEKITIOUEHNE Ha ynpaBneHue
o ceTeBOMY MPOTOKONY.
38 Maysa MNO-ynpaBnexns Koraa cvrHan aktueeH, yHKUMS MHTErpUPOBaHNS
(MHTerpanbHas) npv M- ynpaBneHny nprocTaHaBnnBaeTcs,
HO NpornopLuoHanbHas 1 auddepeHLmanbHas
perynpoBKa OCTaloTCs AeVCTBYOLLIMMU.
39 MepekntoyeHne NCToYHU- Mpun aKTMBaLWMKM 3TON MCTOMHMK YacToTbl A 3ame-
Ka YacToTbl A Ha OMOPHYI0 | HsieTcs Ha ornopHyto YactoTty (F00.08).
yactoty
40 MepekntoveHne NCToYHu- Mpw akTMBaLMKM 3TON UCTOMHWK YacToTkl B 3ame-
Ka YacToTbl B Ha oropHyto | HsieTcs Ha onopHyto vacTtoty (F00.08).
yactoty
41-42 | Peseps -
43 MepekniodeHne mexay MepekntovaeT Mmexay ABymMst Habopamu napame-
napametpamu M- TpoB N (F09.05-07 n F09.15-17)
ynpaBneHust
44 Hactpoliika HencnpasHoO- Mpw 3aMbikaHUK 3TOW Knemmbl MY BbIBOAUT Ha

avicninei cobbitue E-27.
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45 Hacrpoiika HeucnpaBHocTn | IMpu 3amblkaHnmn 3ToM Knemmbl MY BbiBOgUT
nons3osarens 2 Ha aucnnein cobbitue E-28.

46 MepekntoyeHve mexay MepekntoyaeT NpuBoa4 MEXAyY pexvmamm
pexumMamu yrnpaeneHus ynpaBreHVsi MOMEHTOM U CKOPOCTbIO. Ecrin
Mo CKOPOCTU/MOMEHTY TEPMUHaN HeaKTVBeH, NpeobpasoBaTerb pa-

6oTaeT B pexuMe, 3aaHHOM NapaMeTpoM
F05.00 (pexwm ynpaBneHusi CKopocTbio/
MoOMeHTOM). [py akTMBaUmn TepMrHana
NPOVCXOAWT NEPEKMIOYEHNE B arlbTepHATMB-
HbI PEXMM.

47 ABapuiiHbI OCTaHOB HemeaneHHas octaHoBKa ¢ MakcMmarnbsHO
BbICTPbIM 3aMeaneHneM (TOK orpaHuyeH
BEPXHUM npeaenom). VirHopupyet Bce
Opyrve KomaHzbl.

48 BHelwHnin ocTaHoB 2 B niobom pexvime ynpaeneHns gaHHas
hYHKLWISt MOXET 1CMOMnb30BaThCs Anst
NnaBHOroO OCTaHOBa NpeobpasoBaTens ¢ 3a-
MeAneHNeM, Npu 3TOM BPEMSs TOPMOXEHMSI
(HMKCMPOBAHO N COOTBETCTBYET «BPEMEHMN
3amennexus 4»

49 3ameanexve Korga knemma aktuBHa, MY cHayana cHwka-
C TOPMOXEHVEM €T CKOPOCTb [0 YacCTOTbl HaYana agMHamuye-
NOCTOSIHHBIM TOKOM CKOrO TOPMOXEHUS1, @ 3aTEM NePEeKIIoYaeT B

COCTOSIHWE AMHAMMNYECKOrO TOPMOXEHMSI.

50 C6poc cyeTumka BpeMeHn OBHyNSAEeT CHETUMK BPEMEHM TEKYLLETO LIVIK-
na pabortbl. Micnoneayetcsa ¢ napameTpamm
F02.42 n F02.53.

51 MepekntoyeHue aByxnpo- Vcnonb3ayeTcsa Ansa nepexknioyeHns mexay
BOHOTO/TPEXNPOBOAHOTO [BYXNPOBOAHBLIM 1 TPEXTPOBOAHBIM PEXM-
ynpasneHus MOM ynpaBreHVst (3aBUCKT OT 3HaYEHUs],

ycTaHoBMneHHoro B napametpe F07.11)

52 3anpert pesepca Mpu akTBaLmMmM 3TON PYHKLUMK, peBepc

aneKkTpoaABUratens HEBO3MOXEH.
53 —63 Peseps -

64 AKTUBaLMS NOXapHOro AKTUBMPYET CcrieumanbHbI aBapUiHbIA
pexuma pexum paboTbl. Moapo6HOCTM cM.

B onvcaHuu napametpos F02.53, F02.54.

Knemmbl MHO20CcmyrneHYamoeo ynpaseneHusi Mo2ym Hacmpausame 0o 16 cmyneHel
cKopocmu, Kak nokasaHo 8 mabnuue 6.3.
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Tabnuua 6.3 — OnncaxHne yHKLUUIA MHOTOCTYMEHYaTbIX KOMaHA,

Knemma Knemma Knemma Knemma
MHoro- MHoOro- MHoro- MHoro- Howmep
CTYNEHYaToro | CTYNeH4YaToro | CTYNneH4YaToro | CTyneH4aToro cryneu MNapameTp
ynp ynp ma ynp Ynp ma
4 3 2 1

Bbikn. Bebikn. Bblkn. Bblkn. CkopocTb 0 F10.00
Bebikn. Bebikn. Bebikn. Bkn. CkopocTb 1 F10.01
Bbikn. Bebikn. Bkn. Bebikn. CkopocTb 2 F10.02
Bbikn. Bbikn. Bkn. Bkn. CkopocTb 3 F10.03
Bbikn. Bkn. Bbikn. Bbikn. CkopocTb 4 F10.04
Bbikn. Bkn. Bbikn. Bkn. CkopocTb 5 F10.05
Bbikn. Bkn. Bkn. Bbikn. CkopocTb 6 F10.06
Bbikn. Bkn. Bkn. Bkn. CkopocTb 7 F10.07
Bkn. BbIkn. Bbikn. Bbikn. CkopocTb 8 F10.08
Bkn. Bbikn. Bbikn. Bkn. CkopocTb 9 F10.09
Bkn. BbIkn. Bkn. Bbikn. Ckopoctb 10 | F10.10
Bkn. Bbikn. Bkn. Bkn. CkopocTtb 11 | F10.11
Bkn. Bkn. Bbikn. Bblikn. Ckopoctb 12 | F10.12
Bkn. Bkn. Bbikn. Bkn. Ckopoctb 32 | F10.13
Bxkn. Bkn. Bkn. Beoikn. Ckopoctb 14 | F10.14
Bxkn. Bkn. Bkn. Bkn. Ckopoctb 15 | F10.15

B Tabnuue 6.4 nokasaHbl kKOMGUHALMK KNeMm Ansi Bbibopa BpeMeHu pasroHa
1 3ameqsieHus.

BapuaHT BpemeHU
Knemma 2 Knemma 1 pasroHa u MapameTpbi
3ameaneHus
Bbikn. Bbikn. 1 F00.17, F00.18
Beikn. Bkn. 2 F02.03, F02.04
Bkn. Bbikn. 3 F02.05, F02.06
Bkn. Bkn. 4 F02.07, F02.08
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DyHKLMO-

HanbHbLIN HasBaHue cyHkuMMn D,uanasvou 3aBsoa. 3Hau. Usm.
HaCTPOMNKMU
Kon
F07.10 Bpems dunsrpaummn 0.000c~1.000c | 0.010¢c ]

uMdpoBbIxX BxogoB X

HacTtpoiika 4yBCTBMTENbHOCTM AUCKPETHbIX BX0AoB (X). MNpu NoBbILEHHOM
BOCMPUMMYMBOCTM BXOAA K NMOMEXaM, Bbi3blBAOLLMM NMOXHbIE cpabaTbiBaHusl,
AaHHbI NapaMeTp MOXHO YBENUYUTb — 3TO MOBLICUT MOMEXOYCTOMYMBOCTb,
HO CHU3WT YyBCTBUTENMBHOCTb LNMPOBLIX BXOAOB

®DyHKUMNO-
HanbHbIN HasBaHue cyHkummn
koA

n"anastH 3aBoa. 3Hau. Usm.

HacTPOWMKM

FO7.11 Pexum ynpasnexus 0: AsyxnpoBogHon | O ]
C Knemm pexum 1

1: ByXnNpoBoAHOM

pexum 2

2: TpexnpoBogHON

pexum 1

3: TpexnpoBoaHoW

pexum 2

0: [1ByXnpoBOAHOW PEeXUM
1: KombuHauum knemm:

PucyHok 6.12 — Cxema ABYyXNpoBOAHOro noakntoyeHus 1



Tabnuua 6.5 — KombuHauum knemm Ans ABYXNpOBOAHOMO pexuma 1

X1 X2 KomaHnga
BbIKI. BbIK. OcTaHoB
BbIKJ1. BKI1. PeBepc

BKJ1. BbIK. Bnepép

BK. BKI. OcraHoB

Mepekntoyatens Ha X1

anekTpogeuraTenisi, a Ha X2 — B o6paTHOM.

1: AByXNpoBOAHON pexum 2:

3anyck B MpsAMOM HanpasneHne BpalleHus

PucyHok 6.13 — Cxema aByXNpOBOAHOI0 NOAKIIOYEHUSA 2

Tabnuua 6.6 — KombuHaumm knemm ansi AByXNpOBOAHOMO pexuma 2

INSTART®

X1 X2 KomaHpa
BbIKJ1. BbIKJI. OcTtaHoB
BbIKJ1. BKI1. OcTaHoB

BKI. BbIKI1. Bnepén
BKI. BKJ1. PeBepc
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MepekntoyaTtens Ha X1 — 3anyck, a HanpasreHye BpaLleHUs aneKTpoasuratens
onpegensieTcs COCTOsTHMEM nepekntovatens Ha X22.

Mpumeyanne: korga curHan knemm X1/X2 penicTButeneH, HO W3 Opyrux
MCTOYHMKOB 3a4aHnNs KOMaHAbl yNpaBneHns nogaeTcsd KomaHaa Ans OCTaHoBa,
TO ANs cnepyloLero 3anycka HeobxoaMMo CHSATb C KNIeMMbl CUrHan v noaatb
ero CHoBa.

2: TpexnpoBOAHLIN pexuM ynpaeneHus 1

PucyHok 6.14 — Cxema TpexnpoBo4HOro noakntoyeHuns 1

Xn siBNsieTCA noaTBepXkAarollen 3anyck knemmown, X1 — 3anyck B NpsiMOM
HanpasneHuu, X2 — 3anyck B 06paTHOM HarnpasreHum.

3: TpexnpoBOAHOWN pPEXUM yNpaBrieHus 2:

PucyHok 6.15 — Cxema TpexnpoBOAHOro NnoAknto4eHus 2



Xn gBnsieTcA noaTBepXKAaloLWen 3anyck KnemMMow, kHormka Ha X1 —
noaTBepXKAatoLLen 3anyck, nepekntoyaTens Ha X2 onpefensieT HanpaeneHve
BpaLLeHus.

PyHkuyo- [Ouana3oH
HanbHbLIN HasBaHue dyHKkunn - 3aBoa. 3Hau. Uam.
kon HaCTPOWKK
F07.12 CkopocTb nameHeHust | 0.001 Nu/c ~ 1.000 u/c [

onopHoii YacToTbl npu | 65.535 u/c (npu
3agaHumn ¢ TepmuHana | F00.22=2)
BBEPX/BHN3 0.01 Mw/c ~
655.35 l'u/c (npu
F00.22=1)

YcTaHaBnNMBaeTCsi CKOPOCTb M3MEHEHWS OMOPHOW YacTOTbl MPW 3afjaHun C
TepMuHana (BBepx/BHU3).

[nanasoH HacTpovikv 3aBmMcuT oT napametpa F00.22.

®DyHKUMNO-

. Ouana3oH
HanbHbIN HasBaHue cyHkummn HACTPOIAKM 3aBsoga. 3Hau. Usm.
koA
F07.13 HwxHui npenen 0.00 B ~F07.15 0.00B [ ]
aHanorosoro Bxoaa AVI
F07.14 OnopHbIN curHan, -100.0 % ~ + 0.0 % [
COOTBETCTBYOLLMIA 100.0 %

HWXHEMY npegeny
aHanorosoro Bxofa AV

F07.15 BepxHuii npegen F07.13~+10.00B | 10.00 B [
aHanorosoro Bxoaa AVI

F07.16 OnopHbI curHan, -100.0 % ~ + 100 % n
COOTBETCTBYIOLLMN 150.0 %
BEpPXHEMY Mpegeny

aHanorosoro Bxoaa AV

F07.17 Bpems dunsrpaummn 0.00 ~10.00 ¢ 0.10¢c ]
AVI
F07.18 HwxHWiA npegen 0.00 mA ~ (F07.20) | 0.00 MA [

aHanorosoro Bxoaa ACI
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DyHKLMO-
HanbHbIN
Kon

F07.19

F07.20

F07.21

F07.22

HasBaHue dyHKunn

OnopHbIN curHan,
COOTBETCTBYIOLLMN
HWXHEMY npeaeny
aHanorosoro Bxoaa ACI

BepxHui npepen
aHanorosoro Bxoaa ACI

OnopHbIv curHan,
COOTBETCTBYIOLLMNA
BEpXHEMY npeaeny
aHanorosoro Bxoaa ACI

Bpems unsTpauum
ACI

n"ana:’vo" 3aBoga. 3Hau. Uzm.
HaCTPOWKM
-100.0 % ~ + 0.0 % n
100.0 %
F07.18 ~20.00 mA | 20.00 A n
-100.0 % ~ + 100.0 % n
150.0 %
0.00~10.00c 0.10 ¢ n

Onpe,qeneHMe 3aaHHOro 3Ha4eHua No aHanoroesomy Bxoay.

MpeobpasoBaTenb YacTOTbl UHTEPNPETUPYET CUrHamn aHanoroBoro Bxoga (AVI/
ACI) B COOTBETCTBUM C YCTAHOBMEHHBIMW FpaHMLaMu guanasoHa.

I'IpM BbIXO4€e BXOOHOro HanpsaXeHua 3a yCTaHOBINEeHHble npeaenbl:

Bblle MakcMMarnbHOro 3Ha4eHns — NpUHUMaeETCA Kak MakCuMarnbHada rpaHmua.

Hwxe MUHUManbHOro 3Ha4YeHns — NPUHNMAETCA Kak MMHUManbHaa rpaHmua.

N3meHsa Bpemsa cunbTpaumm,
BXOZHOW KIEeMMbI, NMOCKOMNbKY aHanoroBbii Bxof 4epe3 knemmbl AVI n ACI
06bIYHO COAEPXKUT onpeaeneHHbI curdan nomex. OgHako, Yem 6onbLue BpeMms
puneTpauum, Tem 6onblLue 3agepxkka peakummn KrneMmebi.

®DyHKUMNO-
HanbHbIN
koA

F07.23

F07.24

HasBaHue dyHKuun

MuHumansHoe
BXOZHOE HanpshxeHue
noTeHuMomeTpa

MuH1ManbHbIA
BXOOHOW curHan
(3apanve)
noTeHumomeTpa

MOXHO ynyydlnTb NomMexo3alnLLEeHHOCTb

J]Mana:‘:ou 3aBoa. 3Hau. Usm.
HaCTPOWKHU
-10.00B ~F07.25 | -9.50 B n
-100.0 % ~ + 0.0 % n
100.0 %



F07.25 MakcumanbsHoe F07.23~+10.00B | 9.50B [
BXOAHOE HanpshkeHne
noTeHumomeTpa

F07.26 MakcumanbHbI -100.0 % ~ + 100.0 % n
BXOOHOW cUrHan 150.0 %
(3apaHve)
noTeHuMomeTpa

FO07.27 Bpewms dunsrpaumn 0.00c~10.00c 0,10c n
noTeHumMomeTpa

[JaHHas rpynna napameTpoB MO3BOMSET BbIMOMHUTL TOYHYI KanmbBpoBKy U
HacTpPOKy BCTPOEHHOTO MOTEHLUMOMETPA Ha MaHenn yrpasrieHns YacTOTHOro
npeobpasosartens. Hactponka Heobxoamma Ans COOTBETCTBUSA (PU3NYECKOTO
yrna noBopoTa py4ku TpebyemMoMy AnanasoHy BbIXOAHOW YacToTbl Unu APYroro
napamertpa.

F07.23 3apaeT pakTnyeckoe HanpsixeHue (B Bonbrax), koTopoe noTeHunomerp
BblAaeT B CBOEM MWHVMMAaNbHOM MOMOXEHWUW (MPOTUB YacoBOW CTperku). ATo
napamMeTp annapaTHo KanmbpoBKM.

FO07.24 ycraHaBnuBaeT 3HayeHue (B %), koTopoe OydeT COOTBETCTBOBATb
MWHUMarnbHOMY HanpshxeHuto Ha noteHuuomeTpe (cMm. F07.23).

F07.25 3apaet akTnyeckoe HanpshkeHue (B Bonbrax), koTopoe NnoTeHUMoMeTp
BblaeT B CBOEM MakCUMarnbHOM MOMNOXeHWn (No 4acoBon cTperke). OTo
napameTp annapaTtHo KanmbpoBKM.

FO07.26 YcraHaBnuBaer 3HaueHue (B %), koTopoe OyaeT COOTBETCTBOBATb
MaKCUMarnbHOMY HanpsXeHUIo Ha NoTeHUuMomeTpe (3HayeHuto n3 F07.25).

F07.27 3apgaeT nocTosiHHYH0 BpeMeHu cunstpa Huskux yvactor (PHY) ans
curHana ¢ noteHuuometpa. PunbTp ycTpaHseT Apebesr KOHTAKTOB U CKayku
HanpsixeHus, obecneyvBas NnaBHoOe 1 CTabunbHOe N3MEHeHNe 3afaHus.

®yHKumO- [Ouana3soH
HanbHbIN HasBaHue dyHKkuun HaCTPOMKN 3aBoga. 3Hau. Uzm.
koA
F07.34 BeiGop aencreus npu 0000 ~ 0111 0000 ]

nageHnn aHanorosoro
CurHana Hmxe
MWHUMYMa

MapameTp onpenensiet, kak npeobpasoBaTenb YacToThl Byaer obpabaTbiBaTb
aHanoroBbli BXOAHOW CUrHam, €ecnv ero 3HayeHue OnyCTUTCH HUxe
MUWHMMarbHOro Nopora, 3agaHHoro B napametpe F07.14

INSTART®



EavHuubI:

0: ucnonb3oBaTtb 3Ha4eHue u3s F07.14.
1: nHTepnpeTtupoBaTtb curHan kak 0.0 %.
[ecsATkn, COTHU, ThICAYU — pe3EpB.

DyHKLMO-

HanbHbLIN HasBaHue cpyHKuMMK ﬂuanasﬁou 3aBsoa. 3Hau. Usm.
HacTPOWKM
koA
F07.35 Bpems 3agepxkm X1 0.0c~3600.0c 0.0c [ ]
F07.36 Bpemsi 3agepxkm X2 0.0c~3600.0c 0.0c ]
F07.37 Bpems 3agepxkmn X3 0.0 c~3600.0c 0.0c [ ]

[aHHas dyHKUMA npegHasHavyeHa Ans YCTAHOBKW 3a0EpXKW BPEMEHW, Mo
MCTEYEHNN KOTOpOW MpeobpasoBaTenb 4acToThbl OTpearnpyeT Ha U3MEeHeHue
COCTOSIHUSI COOTBETCTBYHOLLEero umndposoro Bxoga (X1, X2 unn X3). B Tekywen
BEPCUN BO3MOXXHOCTb HAacCTPOMKM BPEMEHU 3a4EPXKN NPesyCcMOTpeHa TOMbKO
ons sxogoB X1, X2 n X3.

DyHKUMNo-

HanbHbLIN HasBaHue dyHKkunn ﬂuana{ou 3aBoga. 3Hau. Uam.
HaCTPOWKH
Kon
F07.38 Bbi6op Tuna norvikm 00000 ~ 11111 00000 [ ]
Ons UM POBbIX BXOAOB
X1-X4

Hactpoiika pexuma paboTbl AUCKPeTHbIX BXxoAoB (X). [aHHas dyHKUus
onpepenser MorvMKy akTuBauum AUCKPeTHbIX BxodoB (X) npeobpasoBatens
4YacToThbl:

0: cpabaTbiBaHue No 3aMbikaHuio X-COM

CTaHOapTHbIN Pexum Ans KHOMOK C HOPManbHO-PasoOMKHYTLIMU KOHTaKTamm
(HO).



1: cpabarbiBaHMe nNo pa3mbikaHuio X-COM

Pexum pns [gatunkoB C HOPManbHO-3aMKHYTbIMM KOHTakTamu (H3) unm
aBapuiHbIX Lenen.

Paspsag egnHny: X1;
Paspsig necartkos: X2;
Paspsapg coteH: X3;
Paspsg Teicay: X4,
[ecATtkn Tbicsiy — peseps.

Fpynna F08: ®yHKUMUN BbIXOAHbLIX KINeMM

Cepusa INVENT umeert 1 knemmy aHanorosoro Bbixofa (AO) n 1 BbixogHoe
pene.

®yHkuuo- [nanasoH
HanbHbINA HassaHnue cyHkummn 9 3aBop. 3Hau. U3m.
HacTpOMKmn
Kop
F08.02 DyHkuma pene TA-TC 00 ~ 45 1 u]

YkasaHHble napameTpbl UCMONb3yTCa Ans BblGopa (YHKLUMIA BbIXOOAHBLIX
Knemm.

Tabnuua 6.7 — OnncaHne n HasHa4yeHne PYHKLUIA BbIXOAHBIX KNeMM

3Haue-
DYHKUMNA OnucaHune
Hue

0 HeT BbIXxOOa Knemma He BbINOMHAET HUKaKoN OyHKLMN.

1 Pa6ora WHavkaums pabotbl MY (BbixogHasi YacToTa MOXET
6bITb HyneBow). CurHamn npucyTCTBYET NPU HANMUMK
komaHapl MYCK.

2 ABapuiiHbIN BbIXOA, AKTVBYVPYET CUTHanN BKIOYEHWS NPy aBapunHOWA

(ocTaHoB) octaHoBke M4.

3 [ocTmkeHne ypoBHs CpabatbiBaeT Npy JOCTUXKEHWUWN YaCTOTbI, 3aaHHOM

yacrtoTbl FDT1 napameTpamu F02.19 n F02.20.

4 [ocTtkeHne 3agaHHON | AKTUBUPYETCS NPY AOCTKEHUN YacTOTbl, yCTaHOB-

4acToThbl neHHon B F02.21.

5 Pabora Ha HyneBow AxTnBMpyeTcs npu pabote MY ¢ HyneBow BbIXOAHOM

CKOpPOCTU YacToTol (He BKIMOYasi COCTOSIHUE OCTaHOBA).
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8-10
11

12

13

14

15

16

17

18

19

20

21-22
23

MpepynpexaeHve
neperpy3ku anekTpo-
apvrartens

MpenynpexaeHve
neperpy3ku N4

Peseps
3aBepLueHue umkna
MK

HocTmwkeHve cym-
MapHOro BpemeHu B
COCTOSIHWM paboThl

OrpaHunyeHve
YacToThl

OrpaHunyeHve
MOMeHTa

[OTOBHOCTL K paboTe

AVI>ACI

LocTtmxkeHne
BEpXHero npegena
YacToTbl

HocTtmwkeHne
HWXHEro npegena
YyacToThl

COCTOSIHNE NOHWKEH-
HOTO HanpsHKeHWs!

YnpasneHue no
Modbus RTU

Pe3seps

Pa6ota Ha HyneBown
cKopocTu 2

AKTUBMpPYETCS NPU NPEBbILLEHUN Nopora
neperpy3sku (Hactporikm F12.00 ~ F12.02).

CurHanuaumpyeT 3a 10 cekyHA 0o cpabatbiBa-
HMA 3aLWmMTbl OT Neperpysku M4.

Mmnynec 250 Mc nocne 3aBepLUeHns Lvkna

AKTVMBMPYETCS NP NPEBbLILLEHUN BPEMEHH,
3apgaHHoro B F02.17.

CurHan «BKJ1.» npun gocTuxeHun BepxHero
UMW HWKHEro npeaena BbIXOAHOW YacToThl.

AKTVBMPYETCS NpuW cpabaTbiBaHUM 3aLmMThl OT
ocTaHoBa. [py JOCTWKEHUM YCTAHOBIEHHOMO
npepena MoMeHTa npeobpasoBarternb aBTo-
MaTU4YeCKN OrpaHNYMBAET BbIXOLHOM TOK.
AKTUBMpPYETCS 3alMTa OT 3aKNMHMBaHNS
(NpenoTBpaLLaeT neperpes anekTpoaBurate-
naun M4y).

CurHanuaupyeTt o roToBHOCTU: NTaHWe nogja-
HO, OLLMBOK He OBHapYXeHo.

CpabartbiBaeT nNpu NpesbILLIEHNN 3Ha4eHNs
AVl Hap ACI.

AKTVIBVIpyeTCﬂ npn OOCTMXKEHUU
BepxHero npeaena 4actoTbl.

CpabatbiBaeT Npy JOCTVXKEHWN
HWXHEro npeaena 4acrtoTbl.

CurHanmsupyert o paboTte B pexvmMe MoHuW-
YKEHHOTO HanpshkeHus.

KoHdurypupyetcs yepes KOMMYHUKaLIMOH-
HbI npoTtokon Modbus RTU.

CurHan «BKJ1» npu Hynesow yacTtoTe (BKMHO-
Yasi COCTOSIHWE OCTaHOBa).



24

25

26

27

28

29
30

31

32

33

34

35

36

37

38

39
40

HakonneHHoe Bpemsi
BKIHOYEeHUA

LocTwkeHne ypoBHS
YyacTotbl FDT2

DocTtwkeHne
yacToTbl 1

LocTtmxeHne
4acToTbl 2

LocTtmxkeHne Toka 1

LocTtmkeHne Toka 2

Bbixop Tarimepa

DocTtwkeHne
npeaena ypoBHsi
curHana AVl

XornocTow xon,

Pesepc

Pexxvm HyneBoro
TOKa

LocTtmxeHne
Temneparypbl
Moayns

MporpammHoe
npeBbILLEHNE TOKa

[ocTmkeHne HKHe-
ro npegena 4acroTbl
(c octaHoBOM)
Asapus (npoporxe-
Hve paboTbl)

Peseps

LoctmkeHne
BpeMeHW paboTbl
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[aHHaa dyHKUMA aKTUBMPYET BbIXOQHOM
CurHan npv npeBbILLeHN obLLero Bpeme-
HU BKIHO4YEHUsi NpeobpasoBaTtensi YacToTbl
(F14.11), 3aganHoro B napameTpe B F02.16.

Hactpavsaetcs yepes F02.26, F02.27.

HacrtpauBaetcs yepes F02.28, F02.29.

HacrtpauBaetcs yepes F02.30, F02.31.

HactpaunsaeTtcs yepes F02.36, F02.37.

HacTtpaunsaeTtcs yepes F02.38, F02.39.

Peanuayet cyHkumio pene Bpemenn (Bkro-
Yaetcs B napametpax F02.40 — F02.42).

CpabartbiBaeT npu Bbixoge AVI 3a npepe-
nbl F02.43 (MYHMManbHOE 3HavYeHne) nnm
F02.44 (MakcumanbHoe 3HaYeHue).

Curnan «BKJ1» npu pabote M4 6e3 Harpy3ku.

CurHan «BKI1.» npw spalueHum
ariekTpoaBUraTens B 06paTtHoM
HanpaeeHnu.

HacrtpauBaetcs yepes F02.32, F02.33.

CpabaTbiBaeT npu JOCTMXEHWN Temnepary-
pbl paguatopa (napameTp F14.08) 3HaveHuns,
ycTaHoBrneHHoro B F02.45.

HacrtpauBaetcs yepes F02.34, F02.35.

CurHan «BKJ1» npy 4OCTWKEHUN HIDKHETO
npegena (akT1BeH U B COCTOSIHUM OCTaHOBA).

Axtuempyetcs npu aBapusx (MY npopormkaet
pabory).

CpabaTbIBa€eT Mo UCTEYEHUN BPEMEH
P7-38 (npu aktuBmnpoBaHHom F02.51).



41 ABapus (c ocTaHo- AKTMBUPYETCA Npu BCEX aBapusix, Kpome
BOM) NOHWXeHHoro HanpskeHns (MY npekpaluaer
pabory).
42-44 | PesepB -
:)ay::::::“l- HasBaHue cyHkummn Ananasou 3aBop. 3Ha4 N3m
YHKU HaCTPOWKH A- ' '
Kon
F08.07 PyHKUMA Knemmbl AO 0~16 0 o

MapameTp ucnonb3ayeTcst Ans Bblbopa yHKLUUK BbIXxogHOW knemmbl AO.

Tabnuua 6.8 — OnncaHne n HazHa4yeHve YHKLUIA aHanoroBoro BbIxoaa

3HauyeHue DyHKLMA [Anana3oH n cooTBeTCTBME
0 Pab6oyas yactoTta 0 ~ Makc. BbixogHas YacTtota
(100 % = F00.10)
1 OnopHas yacToTa 0 ~ Makc. BbIxogHas 4Yactota
(100 % = F00.10)
2 BbIxoaHom Tok 0 ~ 2x|Hom
(100 % = 2xHOMWUHaNBHOMY TOKY
aneKTpoaBuraTens)
3 BbixoaHO KpyTALLWIA 0 ~ 2xMHom (100% = 2XHOMUHaNBLHOMY
MOMeHT (abc.) MOMEHTY)
4 BbIxoaHas MOLWHOCTb 0 ~ 2xPHom
(100 % = 2xHOMWHanNbHON MoLHocTH O)
5 BbixogHoe HanpsbkeHve | 0 ~ 1.2xUHom
(100 % = 1.2xHOMMHaNbHOMY HanpsbkeHuto MY)
6 Peseps -
7 AVI 0~10B
(100 % = 10 B)
8 ACI 0~ 20mA
(100 % =20 mA)
9-11 Peseps -
12 Modbus RTU 0.0 ~100.0 %
13 CkopocTb 0 ~ ckopocTb npu F00.10
anekTpoaBuratens (100 % = ckopocT¥ Ha Makc. YacroTe)
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14 BbixoaHow ToK 100 % = 1000.0 A
15 BbixogHoe Hanpsi- 0~1000B
XKeHve
16 BbixoaHOM MOMEHT -2 x MHOM ~ + 2 x MHOM
(dpakT.)
PyHKuMo- OnanasoH
HanbHbIN HasBaHue cpyHKuMmn . 3aBoa. 3Hay. | Uam.
HaCTPOWNKMK
koA
F08.10 CwmeLleHune Hyns -100.0 % ~ +100.0 % 0.0% 5]
aHanoroBoro Bbixoga
F08.11 KoadbdpmumeHt -10.00 ~ +10.00 1.00 o
ycuneHus aHanoroesoro
BbiXoZa

MpuBeaeHHbIe Bbille (QYHKLUMOHAmNbHbIE KOAbl ONpeaensitoT COOTBETCTBUE
MeXAy BbIXOAHBIM 3Ha4YeHVWeM W aHanoroBbiM BbixodoM. [Mapametp F08.10
KOPPEKTUPYET HYNEBYIO TOUKY aHarnoroBoro curHana. Hanpumep, npy — 10 % un
nvanasoHe 0-10B: 0B —-1B,10B — 9 B.

Mapametrp F08.11 macwTabupyer BbIXO4HOW curHan. Hanpumep, npwu

F08.11=2.0 n BxogHom curHane 50% AO Bblgact 100%.

BaxHo: 3Ha4yeHune F08.11 = 0.0 oTknoyaeT BbiXxoa

®yHKLUMNO-

cpabatbiBaHus pere R

HanbHbIN HasBaHue cyHKummn nuanasvou 3aBoa. 3Hay. | Usm.
HaCTPOWKM
koA
F08.18 Bpemsi 3agepxku 0.0c~3600.0c 0.0c o

MapameTp 3agaeT 3a4epXkKy Mexay U3MEHEHMEeM NOTNYECcKOro COCTOSHUS
pene R 1 ero douanyeckum cpabaTbiBaHnem

COCTOSIHUSA BbIXOAHbIX
TepMuHanos

®DyHKLMO-
HanbHbIN HasBaHue dyHKUnn nuana:{ou 3aBoa. 3Hay. | Usm.
HaCTPOWKH
koA,
F08.22 Bbibop akTuBHOrO 00000 ~ 11111 00000 o

INSTART®

118



00000: Perne R cpabatbiBaeT npu BbICOKOM YpPOBHE (HOPMarbHO-
pPa3oMKHYTOE COCTOsIHME)

00010: Pene R cpabatbiBaeT npy HU3KOM YPOBHE (HOpMarnbHO-3aMKHYTOe
COCTOSIHUE).

PyHKumo- DOvanasoH
HanbHbIV HassaHnue cyHkummn o 3aBop. 3Hay. | Usm.
HacTpoOMKmn
Kop
F08.23 Twun curHana 0~1 0 u

aHanoroeoro Bbixoaa

0: HanpsixeHue (0-10 B). Tpebyerca nepectaBuTb [pxamnep Ha nnarte B
MOSIOXEHWUE MO HaMNPSHKEHUIO.

1: Tok (0-20 mA). [Ixxamnep AOMmKeH ObITb B NONOXEHUN MO TOKY.

BaxHo: ecnu gkamnep YCTaHOBSIEH B MOMOXEHWE MO HanpspKeHuo, HO
F08.23=1 — BbIxoa H6yaeT HeKoppeKTHbIM!

Fpynna F09: MapameTpbl NMUA-ynpaBneHus

MWA-ynpaBneHne — 3T0 06WMIA MeTOA4 YNpaBfeHWs MpPOLIECCOM.
MY perynvpyeT BbIXOAHYIO 4YacTOTy MpW MOMOLUY MPOMOPLMOHANbLHON,
MHTerpanbHon, AuddepeHumansHOW COCTaBnsIOWEN perynaTopa, Kotopas
CpaBHVBAET NOKasaHWsA curHana obparTHo CBSA3M U 3aA4aHHOMO CUrHana.

[aHHas yHKUMSA MpUMEHsieTCs AN ynpaBneHus TexXHONOorMyeckuMm
npoueccaMmu, TakMMK Kak KOHTPOSb NOTOKA, KOHTPOMb AABMEHWUS U KOHTPONb
Temnepatypbl. Ha cnegywouweMm pucyHke nokasaHa 6nok-cxema M-
perynupoBaHus.

PucyHok 6.16 — Cxema MW/[-peaynuposaHusi



DyHKLMO-
HanbHbIN
Kon

F09.00

HasBaHue dyHKunn

McToYHUK onopHoro
curnana NAQ-
ynpaBneHus

Onana3oH
HacCTPOWKKN

0: MocTosHHOe 0
3HaveHune (F09.01)
1: AVI

3aBog. 3Hau.

Uzm.

2:ACI

3: MNoTeHumomeTp
naHenu ynpaeneHus
5: MNpoTokon cBA3n
Modbus RTU

6:
MHorocTyneHyarbin
pexum

7: Nasnenwve (MMa)

F09.01 0.0 % ~ 100.0 %

YcTaBka onopHoro
curHana Na-

ynpasneHusa

50.0 % o

F09.00 ncnonbayetcs ans Bbibopa MCTOYHMKA 3a4aHUsi OMOPHOrO curHana
M O-ynpaenexuns. OnopHoe 3agaHue SBNSeTCs OTHOCUMTENbHOW BEMUYUHOW U
Haxogutcst B AvanasoHe ot 0,0 % go 100,0 %. Ecnm F09.00=7, To B F09.01
3apaeTcs 3Ha4yeHve B MlMa (Hanpumep, ans aasnexus B 0.5 MlNa B napametpe
F09.01 HyxHo BBEeCTM 3Ha4eHwue 0.5).

DyHKUMNO- 3aBo,
HanbHbIA HasBaHue cyHkummn [nana3oH HacTpoMnKu 3Hat|p" N3m.
Kon :
F09.02 McToYHMK curHana 0: AVI 0 o

1: ACI

2: MNoTteHumomeTp naHenn
5: Modbus RTU

3, 4, 6-8: Pe3epB

obpaTHol cBs3n
NMO-ynpaenexHns

OTOT napameTp ucnonb3yeTcs Ans Bbibopa MCTOYHMKA CUrHamna obpaTtHon
cesisn [MU[-perynsitopa. O6patHas cBsisb  [NW[O-perynstopa siBnsieTcs
OTHOCWTENbHOW BENMYMHON 1 HaxoguTcs B ananasoHe ot 0.0 % go 100.0 %.
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®DyHKLMO-

HanbHbIA HazBaHue cyHKLuuM [nana3oH HacTpomnkun 3::;:1' Uam.
Kon )
F09.03 Hanpasnexune 0: npsimoe (4acToTa 0 m]
nencreus NMANI- yBEnuyYnBaeTcs C
ynpasneHus yMeHbLLEeHUeM curHana
obpaTHol cBA3N)
1: obpatHoe (4acToTa
yMeHbLUaeTcs ¢
yMeHblLeHeM curHana
obpaTtHol cBsA3N)
BaxkHo: HanpaBneHne MOXeT MHBEPTUPOBATLCA Yepe3 PyHKLUMI0
35 BXOAOHbIX KNemm.
PyHKUMO-
~ o 3aBog.
HanbHbIN HasBaHue dyHKunmn [nana3oH HaCTPOWKKU 3Hau Uam.
Kon )
F09.04 [Onana3oH otobpaxeHuss | 0 ~ 65535 1000 8]
curHana Mg
3HayeHne 9TOrO napameTpa sBnseTcs 6Ge3pa3MepHON  BEMNWUYMHOWN.

Mcnonb3yetcs Ans ycTaHOBKWM 3agaHHoOW BennyunHbl curHana Ma-ynpaenenns
1 BEMUYMHBI cUrHana obpaTHol CBA3N.

MacLuTtabupyeT 3HaueHusi Ansi otTobpaxeHns obpatHol cessu (d00.15).
Hanpumep, F09.04 = 4000, ycraeka MM = 60 % — d00.15 = 2400.

®DyHKUMO-

HanbHbIN HasBaHue cyHKUMM [uana3oH HaCTPOWMKKN 3::;“' Usm.
Kon )

F09.05 MponopuvoHanbHbI 0.0 ~999.9 20.0 u]
koadbcpuumeHt NMANO-
ynpaenexus Kp1

F09.06 Bpewms nHterpuposanus | 0.01 ¢~ 10.00 ¢ 2.00c m]
MUA- ynpaenenuns Ti2

F09.07 Bpewms 0.000 ¢ ~ 10.000 c 0.000 ¢ o
anddepeHunpoBaHust
Td1

Yem Bbilwe 3HayeHne nponopumoHansHoro ycunenus Kp1, tem Gonblue
06BbeM perynmpoBku U TeM BbiCTpee OTKNWK, HO CRNLLKOM BosbLuoe 3HaYeHue
MOXeT Bbl3BaTb konebaHusa B cucteme; 4em Huxe 3HadeHne Kp1, tem bonee



yCTOl7ILIVIBa cuctemMa n meaneHHee OTKINUK.

Uem Bblle 3HayYeHWe BpemMeHu uHTerpupoBaHusa Ti1, TemM mMeaneHHee
OTKMUK 1 6onee cTabunbHbIV BbIXOOHOW CUrHarM, Xy»e CroCOBHOCTb KOHTpOns
dnyKTyaumi MHTEHCMBHOCTWU CUrHana obpaTHOM CBSA3U; YEM HUXEe 3HayYeHue
Ti1, Tem ObicTpee OTKNMUK W cunbHee yKTyauuM BbIXOQHOTO CUrHana;
CMNULLKOM HU3KOE 3HAYeHMe MOXET Bbi3BaTb KonebaHus.

YctaHoBUTBE npefden ycunenus auddepeHumaTopa MOXHO NpU NOMOLM
BpemMeHn auddepeHumpoBanma Td1 Takum obpasom, 4Tobbl obecneunTb
HeobxoAMMbIN ypoBeHb AnddepeHUnanbHON COCTaBNSOLWEN Ha HU3KON U
BblCOKOM 4YacTtoTe. Yem Gonblie Bpemsi anddepeHunpoBaHns, TEM Bbille
AvanasoH peryrnmpoBKu.

®DyHKLUMNO- 3280
HanbHbIN HasBaHue dyHKUnn [nana3oH HacTPOWKKN 3Haq.q. Uam.
Kon )
F09.08 YacroTa cpesa 0.00 ~ F00.10 2.00 Iy, [u}

npu o6paTHOM
HanpaBneHun JeicTBns
MO- ynpasnexus

Korga BbixogHas yactoTa npu MAO-ynpaesneHnn sensetca oTpuuaTensHom
(obpatHoe HanpaBneHwe BpalleHus 1Y), 3agaHHOe 3HaveHne N 3HaveHue
obpatHon cBasum MWL moryT coBnapgatb. B onpegenéHHbix onepaumsix
3anpeLLaeTcs MCMonb3oBaTb BbLICOKYKD 4acTOTy Mpu obpaTHOM BpaLleHuW.
DyHkuma F09.08 npumeHsieTcs Ans yCTaHOBKU BEPXHEro nopora npu o6paTtHoM
HanpaBneHUn BpaLleHus.

DyHKLUMNO-

HanbHbIA HasBaHue dyHKuun [Onana3oH HaCTPOWKKN 3:::{“' Uam.
Kon '
F09.09 Mpenen oTkNoHeHusa 0.00 % ~ 100.0 % 0.0 % o

MWA- ynpasnexus

Ecnu pasHuua mexay yctaBkon n obpatHon ceasbio meHblue F09.09, MO
npekpaLlaeT peryrnmpoBky.

Hanpumep, ana nopaepxkaHust naeneHust + 2 % HYXXHO YCTaHOBUTb
F09.09=2.
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PyHKuWo- 3aBoa.

HanbHbIA HasBaHue cpyHKLMM [nana3oH HacTPomnkmn 3Hay4 Uam.
koA
F09.10 Mpepen 0.00 % ~ 100.00 % 0.50 % ]
anddepeHumansHon
cocTaensowen NMAO-
ynpasneHus

WcnonbayeTca  Ans  ycTaHoBkM  Auanas3oHa  AunddepeHumansHoro
KoadppuumneHTa MA-perynsaropa. Mpwn MNMWA-perynupoBaHnn
anddepeHumanbHbii KOI(MULNEHT MOXET BbI3BaTb KonebaHWsi CUCTEMBI.
Mostomy anddepeHumnansHoe perynuposanue MNMW-ynpasneHns orpaHnyeHo
HebOonbLUMM AnanasoHoM.

DyHKUMNo-

HanbHbIN HasBaHue dyHkunn [Onana3oH HaCTPOWMKKN 3::;':"' Uzm.
Kog !
F09.11 Bpemsi usmerHexus 0.00 c~ 650.00 ¢ 0.00c o

3apanusa N4

OnpegenseT Bpems nnaBHoro nameHenust 3aganusi ML ot 0 % go 100 %.
Mo3BonsieT n3bexarb Pe3kMx CKauKoB YCTaBKU.

®DyHKUMno-

HanbHbIN HasBaHue dyHkumnmn [Onana3oH HaCTPOWMKKN 3::;':"' Uzm.
Kog '
F09.12 Bpems dpunsrpaummn 0.00c ~60.00c 0.00c =]

curHana obpartHomn
cBs3u M- ynpasneHus

F09.13 Bpemsi punsrpaumm 0.00 c ~600.00 c 100.00 ¢ o
BbIXOHOrO CUrHana
MW Q- ynpasnexuns

F09.12: downbTp nogaBnsieT WyM M NOMEXU B curHane obpaTHoun cBs3n
(Hanpumep, OT fgaTyuka [aefeHus WM Temnepartypbl).  YBenvuvBaeT
3anasgblBaHue CUCTEMbI.

F09.13: chunbTp crnaxuBaeT pe3kMe U3MeHeHUs BbIxogHOW yacToTbl MY

nocne pacyéta NUA. MNpenoTBpallaeT pbIBKM 3nNeKkTpoasuraTtens npyu peskom
W3MEHEHUN Harpysku, HO 3amMeassieT OTKINK CUCTEMBI.



PyHkuyo- 3aBoa.

HanbHbIN HasBaHue cpyHKUMM [nana3oH HacTpomrKmn 3Ha4 Uam.
Kon )
F09.15 MponopunoHanbHbI 0.0 ~999.9 20.0 o
koadduumeHt NMNIO-
ynpaenenus Kp2
F09.16 Bpems unterpmposanusa | 0.01 ~ 10.00 ¢ 2.00c o
MA-ynpasnexus Ti2
F09.17 Bpems 0.000 ~ 10.000 ¢ 0.000 ¢ o
anddepeHumpoBaHus
Ma- ynpasnexus Td2
F09.18 Ycnoswe nepekniovenne | 0: MNepeknioveHne 0 =
mexay napameTtpamu 1 BbIKMIOYEHO
n2nma- 1: MepekntoyeHne no
ynpasneHus undpoBoI knemme
2: MNepekntoyeHre no
NpeBbILLEHIO
OTKMOHEHWs!
3-8: Peseps
F09.19 OTKNoHeHue ans 0.0 % ~ F09.20 20.0 % o

nepeknioYeHns mexay
napametpamu MNANO-
ynpasnexus 1

F09.20 OTKINOHeHWe Ans F09.19 ~ 100.0 % 80.0 % o
nepeknoYeHns mexay
napametpamu M-
ynpasnexus 2

B HEeKOTOpbIX TEXHOMOrMYecKMX npoLeccax NepekniovyeHne napameTpoB
MW Tpebyetcs, korga oaHa rpynna napametpos [N He MoXeT yaoBNeTBOpUTL
TpeboBaHWe BCero BbINOMHAEMOro npouecca. lNapametpel perynaropa

F09.15 ~ F09.17 ycraHaBnuBatTca Takke, kak F09.05 ~ F09.07.
MepekntoyeHne MoxeT ObiTb peanusoBaHo NMBO Yepe3 BXOAHbIE KMEMMbI,
nmbo aBTOMAaTM4Yecku, B 3aBMCMMOCTU OT CUrHanma paccornacoBaHus. Ecnu
BbIOpaHO nepeknyveHne Yyepes BXOAHYI0 KNeMMy, TO KneMMme AOmkHa ObiTb
HasHadyeHa dyHkumsa 43 «[lepeknioyatens napametpos [NU[-ynpaBneHus».
Ecnu knemma B cocTtosiHun «BblKJT», To BbIGMpaetcs rpynna 1 (F09.05 ~
F09.07). Ecnu knemma B coctosiHum «BKJl», BbiGupaetcs rpynna 2 (F09.15
~ F09.17). Ecnu BbiGpaHo aBTOMaTM4eckoe MepekniodeHne, Korga 3HavyeHue
OTKMOHEeHUs mexay obpatHon cessbto MU n yctaHoskow ML MeHblue, Yem
3HaveHune F09.19, Bbibupaercs rpynna 1.
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Korga 3HaueHune oTknoHeHns mexay obpartHon casbto MU n HacTpoiikon
MWL Bbiwe, yem 3HadeHne F09.20, BoibupaeTcs rpynna 2. Korga oTknoHeHue
Haxogutca Mexagy F09.19 un  F09.20, napametpbl [W[-perynsatopa
NpeacTaBnsAlT cobon NMHENHOe MHTEPMNONMPOBaHHOE 3HaYeHWe AByX rpynn
3Ha4YeHU napaMeTpoB, Kak NoKa3aHo Ha pucyHke 6.16.

Mapametpsi MO
A

Mpynna 1
napameTtpos M1[

lpynna 2
napameTtpos MO

]
]
1
1
1
]
]
]
]
]
L
]
1
1
'
]
]
1

F09.19 F09.20 Paccornacosanue NUA

PucyHok 6.17 — NepekntodeHue napamempos M1/

DyHKUMO- 3280
HanbHbLIN HassaHue dyHKumnn [rana3oH HaCTPOMKKN 3Haqn. Uam.
Koa .
F09.21 HavanbHoe 3HayeHne 0.0 % ~ 100.0 % 0.0 % o
MWa- ynpaenexns
F09.22 Bpewms 3agepxkun 0.00 ¢~ 650.00 c 0.00c u]

HayaribHOro 3Ha4YeHust
MWA- ynpaenexns



Mpu 3anycke MY 3anyckaet MWO-ynpaBneHne TOMbKO MOCME TOro, Kak
dukcmpyeTcs onopHoe 3HadeHne (F09.21) B Te4eHue BpeMeHU, yCTaHOBIIEHHOIO
B F09.22, kak nokasaHo Ha pUcyHke 6.17.

BbixogHas yacTorta (') A

F0921 [======p========

i

\

Bpems coxpaHeHus
Ha4YanbHOro

1
I:
1
1
H 3HaueHus F09.22

1
:: Bpems
1
1
1
1

PucyHok 6.18 — Bpemsi coxpaHeHUs1 0ropHO20 3Ha4YeHUs!

®DyHKUMNO- 3ag0
HanbHbIN HasBaHue dyHKkuun [Anana3oH HaCTPOMNKKU 3Haq'q. U3m.
Kon )
F09.25 BepxHuit nopor 0.00 % ~10.00 % 0.00 % o
obBHapyXeHus curHana
obpatHoi cessu MAI-
ynpaeneHus
F09.26 HwxHwmin nopor 0.00 % ~ 10.00 % 0.00 % =
obHapyxeHus curHana
obpatHon ceasu M-
ynpaeneHus
F09.27 Bpemsi nogTeepxaeHuns 0.00c ~20.00c 0.00c [u]

noTpu curHana
obpatHoi cessu MNI-
ynpasneHust

3TnnapameTpbl NO3BOMAT 0OHAPYXUTb 0OPbIB AaTUMKA UM HENCMPABHOCTb
curHana obpatHon cesasun. MNpu cpabateiBaHum MY BblgacT ownbky E-31 u
BbINOSHUT AeWCTBWE, 3ajaHHOEe B HAaCTPOWMKax aBapUiHbIX PEXMMOB.

Ycnosue cpabatbiBaHWsA: curHan obpaTHOM CBsSi3W BbIXOOAWUT 3a AuanasoH
mexay F09.26 n F09.25, a gnutenbHocTb npeBbiwaet F09.27
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®DyHKLMO- 3agon.

HanbHbIA HasBaHue cpyHKUMM [unana3oH HacTpomnkun 3Hay Uam.
Kon )
F09.28 MA-ynpasnexue 0: HeaktnsHO 0 [s]

BO BpeMs OCTaHOBa 1: AKTUBHO

WcnonbayeTtcs Ana npofomkerus npouecca MNM-ynpasneHnsi B COCTOSHNM
ocTaHoBa.

Mpynna F10: ¢oyHKUMM MHOrocTtyneH4yaroro pexuma u NMIK

MHorocTyneHyaTbli  pexvMm WMeeT MHOXEeCTBO  yHKumn. [lomumo
MHOFOCTYMEHYaToro pexuMa ynpasfieHUsi CKOPOCTW, MOXHO WCMOMb30BaTb
ANs HACTPOWMKN UCTOYHMKa HanpskeHus pasgensHoro V/F v Hactponku M-
npouecca. Kpome Toro, MHOrocTyneH4atoe ynpasrneH1e MMeeT OTHOCUTENbHbIE
3Ha4YeHus1. [Ins CNoNb30BaHUA MHOTOCTYMNEHYaTbIX KOMaH4 HeobXxoaAMMO:

» Hactpoutb F00.03=6 (ecrnn KOMaHAbl — UCTOYHWUK YaCTOThI).

* AKTMBUpPOBaTbL COOTBETCTBYIOWME PyHKUMM BxogoB X1 ~ X4 B F07.00 ~

F07.03.

HacTponka nossonsieT rméko afjanTupoBaTtb ynpasrieHune nof CrioXHble
TeXHonorn4yeckue npoueccol.

®DyHKUMNo- 3ag0
HanbHbIN HasBanue dyHkunn [nana3oH HaCTPOWNKKN 3Haq'q. Uzm.
Kon '
F10.00 CkopocTb cTyneHm 1 -100.0 % ~ 100.0 % 0.0 % o
MHOrOCTYNeH4aToro
pexuma nnu MJK
F10.01 CkopocCTb CTyneHmn 2 -100.0 % ~ 100.0 % 0.0 % o
MHOrOCTYNneH4YaToro
pexxuma vnu MNITK
F10.02 CkopocCTb CTyneHn 3 -100.0 % ~ 100.0 % 0.0 % =
MHOrOCTYNneH4aToro
pexxuma v MNJTK
F10.03 CkopocCTb CTyneHu 4 -100.0 % ~ 100.0 % 0.0 % =
MHOFOCTYNneH4aToro
pexuma vnum MNJIK
F10.04 CkopocTb cTyneHm 5 -100.0 % ~ 100.0 % 0.0 % o

MHOTOCTYNeHYaToro
pexwuma vnum MNJIK



F10.05

CkopocTb CTyneHu 6
MHOrOCTYNneH4aToro
pexuma vnu MNJIK

-100.0 % ~ 100.0 %

0.0 %

F10.06

CkopocTb CTyneHu 7
MHOFOCTYNEHYaToro
pexuma vnu MNJIK

-100.0 % ~ 100.0 %

0.0 %

F10.07

CkopocCTb CTyneHun 8
MHOTOCTYMeH4aToro
pexuma vnu MNJK

-100.0 % ~ 100.0 %

0.0 %

F10.08

CkopocTb cTyneHun 9
MHOFOCTYNeH4aToro
pexxuma vnu MNITK

-100.0 % ~ 100.0 %

0.0 %

F10.09

CkopocTb cTyneHun 10
MHOrOCTYneH4aToro
pexuma nnm MNJIK

-100.0 % ~ 100.0 %

0.0 %

F10.10

CkopocTb cTyneHu 11
MHOrOCTYneH4aToro
pexwuma v MNJIK

-100.0 % ~ 100.0 %

0.0 %

F10.11

CKOpOCTb CTyneHun 12
MHOrOCTyneH4aToro
pexxvuma nnm MK

-100.0 % ~ 100.0 %

0.0 %

F10.12

CkopocTb cTynenu 13
MHOrOCTyneH4aToro
pexuma unm MK

-100.0 % ~ 100.0 %

0.0 %

F10.14

CkopocTb cTyneHun 15
MHOrOCTYneH4YaToro
pexuma unm MINK

-100.0 % ~ 100.0 %

0.0 %

F10.15

CkopocTb cTyneHu 16
MHOFOCTYNeHYaToro
pexuma unum MMAK

-100.0 % ~ 100.0 %

0.0 %

MNK moxeT ObiTb NMOO MWCTOYHMKOM YacToThl,

HanpsbxeHusi, pasgenbHoro V/F.

MHorocTyneHyaToe ynpaBneHue npeaoCcTaBnsieT OTHOCUTENbHbIE BENTUYUHDI
B agnana3oHe ot — 100.0 % ao + 100.0 %. Koraa B ka4yecTBe MCTOYHMKA YacTOTbl
ncnonb3yeTcsi npocTo MNJIK, To nonoxuTenbHble Unu oTpuuaTenbHbie 3Ha4YeH s
napametpos oT F10.00 go F10.15 onpegensoT HanpaBneHue aABmxeHns. Ecnu
3HaYeHUsl napameTpa oTpuuaTenbHble, 3TO 03HavaeT, yto Y pabotaer B

06paTHOM HanpasneHuu.
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Ecnn pexvMm — MCTOYHMK 4acToTbl, TO 3TO MPOLEHT OT MaKCUMarbHON
vactotbl (F00.10), ecnn pexum — pasgenbHoe V/F ynpaBneHue, TO 3TO
NPOLIEHT OT HOMWHANbHOIO HanpsXeHUs AnekTpoABuraTens, 3agaHuve Ans
PID He TpebyeT nepecyeTta, ycTaBka M3HavyanbHO 3a4aeTcs B OTHOCUTENMbHbIX
eavHuuax. Mexay cTyneHsiMM MOXXHO NEPEKIoYaTbCst NPU MOMOLLY pasfnnyHbIX
KOMOBMHaLMA LndpoBbIX knemm. [NogpobHee cm. onvcaxune rpynnbl FO7.

DyHKLUMNO- 3
- . aBof,.
HanbHbIN HasBaHue dyHKuumn [vana3oH HaCTPOWKKN 3HaY Uzm.
Kon )
F10.16 Pexum okoH4YaHus 0: BbinonHeHne ogHoro 0 [u}
uukna MNK uukna paboTbl 1
OCTaHoB

1: BbinonHeHne ogHoro
umkna pabotbl 1
npoaonmkeHue paboTbl
Ha nocneaHei ckopocTu
2: HenpepbiBHast
uMknuyHan pabota

0: BbinonHeHne ogHOrO LuKNa paboTbl 1 OCTaHOB.

- MY aBTOMaTUYECKN OCTaHABNMBAETCS NOCIE 3aBepLUEHWS NMOSIHOO LuKna.
- inst noBTOpHOrO 3anycka TpebyeTtcs nogatb komaHay MYCK.

- Ecnu Bpems dasbl = 0, oHa nponyckaeTcs.

1: BbinonHeHMe ogHOro Uukna paboTbl U NpoaormkeHne paboTkl Ha
nocrneaHen CKOpoOCTH.

- Mocne uukna MY coxpaHseT YacToTy 1 HanpaeneHue nocnegHen dasb.

- Pabota npogonxaetcsi 6e3 0CTaHOBKM (MOCTOSIHHBIA PEXUM).

2: HenpepbiBHas uMknuyHas pabora
- ABTOMaTH4eCcKuin nepesanyck Lykna nocne 3aBepLueHus.
- OcTaHoBka Tornbko no komaHae CTOIN.

®DyHKLMO- 3280
HanbHbIN HasBaHue dyHKUnn [nana3oH HaCcTPOMUKKN 3Haqn. Uam.
Koo )
F10.17 Lewcrtene MJIK npu 00~ 11 00 o

OTKITIOYEeHUN NUTaHnsA
unn octaHoee

[MapameTp onpegensier, CoxpaHseT M 4YacTOTHbIM npeobpasoBaTenb
[OaHHble 0 TekyLleM 3Tarne u Yactote pabotbl BcTpoeHHoro MK npu:



* EAMHMLbI: ABapUHOM OTKIMIOYEHUM NUTAHWUS;

e NecaTku: LUtaTtHoM ocTtaHoBKe.

0: Be3 3anoMuHaHusA

MK Bcerga 3anyckaeTca C Hadana nporpamMmmbl (1-9! CTyneHb, YacTtoTta no

YMOMYaHuio).

1: C 3anoMuHaHuem npepBaHHOro atana

Mocne BoccTaHoBneHwus nutaHus wnu HanpsbkeHns [MNK npogomkaet
paboty ¢ npepBaHHoro artana. lNpu wTaTHOM 3anycke — cbpoc K Havany

nporpaMmmsl.
DyHKLMO- 3agon
HanbHbIN HasBaHue dyHKkunn [nana3oH HacTpomrkmn 3Hay . Usm.
Kon )
F10.18 Bpemsi BbINonHeHust 0.0 ~6500.0 ¢ (unmn 0.0c (v) o
ctynenu 1 (MJIK) 4, B 3aBUCMMOCTUN OT
3HaueHust F10.50)
F10.19 BapuaHT BpemeHun 0~3 0 u]
pasroHa/ 3ameaneHust
ans crynenun 1 (NJIK)
F10.20 Bpewms BbinonHeHns 0.0 ~6500.0 ¢ (nnmn 0.0c (v) o
ctynenu 2 (MNK) 4, B 3aBMCMMOCTU OT
3HayeHust F10.50)
F10.21 BapuaHT BpemeHu 0~3 0 o
pasroHa/ 3ameaneHus
ansa crynenm 2 (MJIK)
F10.22 Bpewmsi BbINONHeHWs 0.0 ~6500.0 ¢ (unm 0.0c (v) =
ctynenu 3 (MNK) 4, B 3aBUCMMOCTU OT
3HaueHus F10.50)
F10.23 BapuaHT BpemeHun 0~3 0 m]
pasroHa/ 3ameaneHust
ans crynenun 3 (MNJIK)
F10.24 Bpewms BbinonHeHnst 0.0 ~6500.0 ¢ (nmn 0.0c (v) o
ctynenu 4 (MNK) 4, B 3aBUCMMOCTU OT
3HayeHusi F10.50)
F10.25 BapuaHT BpemeHun 0~3 0 [a]
pasroHa/ 3ameaneHus
ans crynenu 4 (MNJIK)
F10.26 Bpewmsi BbINonHeHns 0.0 ~6500.0 ¢ (nnm 0.0c (v) o
ctynenu 5 (MNK) 4, B 3aBUCMMOCTUN OT
3HaueHus F10.50)
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F10.27 BapuaHT BpemeHu 0~3 0 [u]
pasroHa/ 3ameaneHus
ansa crynenmn 5 (MJIK)
F10.28 Bpewmsi BbINonHeHns 0.0 ~6500.0 ¢ (unm 0.0c (v) o
ctynenu 6 (MNJIK) 4, B 3aBUCKMMOCTUN OT
3HaveHus F10.50)
F10.29 BapuaHT BpemeHun 0~3 0 [m]
pasroHa/ 3ameaneHus
ans ctynexu 6 (MNK)
F10.30 Bpewms BbinonHeHns 0.0 ~6500.0 ¢ (nmn 0.0c (v) o
ctynenwn 7 (MNK) 4, B 3aBMCMMOCTU OT
3HayeHust F10.50)
F10.31 BapuaHT BpemeHun 0~3 0 o
pasroHa/ 3ameaneHust
ansa crynenun 7 (MJIK)
F10.32 Bpewmsi BbINONHeHWs 0.0 ~6500.0 ¢ (nnm 0.0c (v) o
ctynenu 8 (MJIK) 4, B 3aBUCMMOCTUN OT
3HaueHus F10.50)
F10.33 BapuaHT BpemeHun 0~3 0 m]
pasroHa/ 3ameaneHus
ans crynenu 8 (MNJIK)
F10.34 Bpewms BbInonHeHns 0.0 ~6500.0 ¢ (nmn 0.0c (v) o
ctynenu 9 (MNK) 4, B 3aBUCMMOCTU OT
3HayeHust F10.50)
F10.35 BapuaHT BpemeHun 0~3 0 o
pasroHa/ 3ameaneHus
Aana ctynenn 9 (MI1K)
F10.36 Bpewmsi BbINONHeHWs 0.0 ~6500.0 ¢ (unm 0.0c (v) o
ctynenu 10 (MJK) 4, B 3aBUCMMOCTUN OT
3HaueHus F10.50)
F10.37 BapuaHT BpemeHun 0~3 0 o
pasroHa/ 3ameaneHus
ans ctynenn 10 (MNK)
F10.38 Bpems BbINoOnHeHnst 0.0 ~6500.0 ¢ (nmn 0.0c (v) o
ctynenu 11 (NJIK) 4, B 3aBUCUMMOCTU OT
3HayeHusi F10.50)
F10.39 BapuaHT BpemeHu 0~3 0 o
pasroHa/ 3ameaneHuns
ana ctynenn 11 (MJIK)
F10.40 Bpewms BbinonHeHus 0.0 ~6500.0 ¢ (unmn 0.0c (v) o
ctynenu 12 (MNJIK) 4, B 32BUCUMOCTU OT
3HaveHus F10.50)
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F10.41 BapuaHT BpemeHu 0~3 0 [u]
pasroHa/ 3ameaneHus
ans crynenn 12 (MJIK)
F10.42 Bpewmsi BbINonHeHns 0.0 ~6500.0 ¢ (unm 0.0c (v) o
ctynenn 13 (MJIK) 4, B 3aBMCMMOCTM OT
3HaveHus F10.50)
F10.43 BapuaHT BpemeHun 0~3 0 [m]
pasroHa/ 3ameaneHus
ans crynenun 13 (MNK)
F10.44 Bpewms BbinonHeHns 0.0 ~6500.0 ¢ (nmn 0.0c (v) o
ctynenu 14 (MNNK) 4, B 3aBMCMMOCTU OT
3HayeHust F10.50)
F10.45 BapuaHT BpemeHun 0~3 0 o
pasroHa/ 3ameaneHust
ansa crynenun 14 (MIK)
F10.46 Bpewmsi BbINONHeHWs 0.0 ~6500.0 ¢ (nnm 0.0c (v) o
crynenu 15 (MJIK) 4, B 3aBUCMMOCTUN OT
3HaueHus F10.50)
F10.47 BapuaHT BpemeHun 0~3 0 m]
pasroHa/ 3ameaneHus
ans crynenun 15 (MNK)
F10.48 Bpewms BbInonHeHns 0.0 ~6500.0 ¢ (nmn 0.0c (v) o
ctynenu 16 (MNIK) 4, B 3aBUCMMOCTU OT
3HayeHust F10.50)
F10.49 BapuaHT BpemeHun 0~3 0 o
pasroHa/ 3ameaneHus
Aana ctynenn 16 (MNIK)
F10.50 EnnHuusl namepenns 0: cekyHAab! 0 o
BpPEMEHW BbINOSHEHUS 1: yachbl
cTyneHen
DyHKUMO- 3
- . aBoa.
HanbHbIN HasBaHue dyHKuumn [uana3oH HaCTPOWMKKN aHau Uzm.
Kon :
F10.51 McTouHuka 3apaHus 0: MocTosiHHOE 0 m]
CKOpOCTM cTynexn 0 3Ha4eHve B napameTpe
F10.00
1: AVI
2: ACI
3: NoTeHumomeTp
naHenu
5: MWA-ynpaBneHue
6: Peseps
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[Mo3BonseT ycTaHOBMTb UCTOYHMK 3adaHns ckopoctu ansa F10.00 (6a3osas
MHOFOCTYNeH4aTasi cKopocTb), obecneyvBas rMOGKOCTb MpY NEepPeKnYeHUn
MeXAY pexuMamMu ynpasneHus.

Fpynna F11: Pe3epsB
Fpynna F12: YnpaBneHue cpyHKUUsAMU 3awmT

DyHKUMO- 3ason
HanbHbIN HasBaHue dyHKunmn [nana3oH HaCTPOMKKN 3Hau 3 Uam.
Kop,
F12.00 Mpeaynpexaexve 0: HeaktmBHO 1 8]
0 neperpyske 1: AKTUBHO
anekTpoaBuUraTens

F12.00 = 0: 3awmTa anekTpoaBuraTens ot Neperpyskn HeakTUBHa, MOXET
BO3HWKHYTb PUCK NeperpeBa aneKkTpoaBuraTens.

F12.00 = 1: aT0 Bpemsi, kKOTOpoe 06paTHO MPOMNOPLMOHANbLHO 3aBUCUT OT
XapaKTepUCTUKM 3aLUUTbl SMEKTPOABUraTensl OT Neperpysku.

220% x (F12.01) x HOM. TOK aneKTpoABuraTtens B Te4yeHne 1 MUHYTbl —
ownbka "lMeperpyska anektpoasurarens'".

150% x (F12.01) x HOM. TOK aneKkTpoaBuratens B TeYeHWe 5 MUHYT —
ownbka "lMeperpyska anektpoasurarens".

Monb3oBaTenb JomkeH PYyKOBOACTBOBATLCA hakTn4eckon neperpysquoﬁ
CMOCOBHOCTLIO anekTpoaBuratens.

DyHKUMO-

HanbHbLIA HasBaHue dyHKunmn [nana3oH HaCTPOWMKKN S:HB;I“' Uam.
Kop,
F12.01 YpoBeHb 06HapyxeHus 0.01 ~10.00 1.00 [u]
npeaynpexaeHus
0 neperpyske
anekTpoaBuratens

KpuTuyeckn BaxHO yCTaHOBUTb 3Ha4yeHWe 3TOro napameTrpa B
COOTBETCTBUM C DAKTUYECKOW NEPErpy304HOI CNIOCOBHOCTLIO UCMOMb3YEMOro
anekTpoaBuraTens.

Cnvwkom Gomblloe 3Ha4yeHWe MOXeT MpuBECTU K TOMY, YTO
npeobpasoBaTtenb He BbIAACT aBapuio BOBPEMSsi, W 3neKkTpoaBuraTenb
neperpeeTcs n BbIMAET U3 CTPOS.



Cnuwkom ManeHbkoe 3Ha4deHune MOXeT npuBecTn K NTOXHbIM
cpa6aTb| BaHMAM 3alUTbl.

* HeobxogMMo yuuTbiBaTb peanbHble YCnoBusi  paboTbl
p—t anekTpoABuraTensi.

* He ycTaHaBnuBaTh CrULLIKOM KOPOTKOE BPEMs 3aluThl, YTOObI
n3bexatb NOXHbIX cpabaTbiBaHWIA.

®DyHKUMNo- 3aBog
HanbHbIA HasBaHue cyHkumMn [nana3oH HacTPOMKMn 3HaY ! Usm.
koA
F12.02 Koadpdpuument 50 % ~ 100 % 80 % =
npeaynpexaeHns
0 neperpyske
anekTpoasuratens

OTa dyHKUMA ucronb3yeTcs Ans nogayn B CUCTeMy ynpasneHus
curHana npegynpexaeHns Ha BbIXOAHble KneMMbl nepep cpabaTbiBaHnem
3aWmThl aneKkTpoaBuratens ot neperpysku. KoadpduumeHT umcnonbsyetcs
Ons onpeAeneHns  ypoBHS  oBHapyXeHus npemynpexaeHus  nepeq
cpabaTbiBaHMEM 3alLUThl ANeKTpoABUraTens ot neperpysku. Koraa sHadeHve
BbIXoAHOro Toka N4 Gonblie, YeM xapakTepucTvka 3almTbl OT NEePerpysku n
napameTp F12.02, MHorodyHKLMoHanbHas uudgposas BbixogHas knemma MY
BblJaeT curHan npegynpexaeHns o neperpyake anekTpoasuratens.

®DyHKUUNO- 3280
HanbHbLIN HassaHue dyHKunn [nana3oH HaCTPOWMKU 3Haqp" Uam.
Kono )
F12.03 KoadhdpumuneHT 0~100 30 =]
CHWXEHMS CKOpOCTU
npu NpeBbILLEHNN
HanpsxeHus
F12.04 YpoBeHb 200.0 B ~2000.0 B 760.0 B u]
nepeHanpspkeHns

lMpn paboTe C BbLICOKOMHEPLMOHHBIMW Harpy3kamm MOXET BO3HMKaTb
nepexanpsikeHne 3MT. OyHKUMA 3aWUTbI OT NepeHanpsikeHus onpeaensier
MaKcuMManbHbI ypoBeHb nepeHanpskeHnss 3MNT Bo Bpems pabotbl M4
n F12.04 (makcumanbHOe HamnpsiKeHWe Ha LUMHE) U CKOPOCTb CHWXKEHUs
BbIXOZHOW 4acTOTbl NPU BO3HUKHOBEHUW NEPEHAaNpPsKEeHUs!.
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Ecnn yctaHoBUTL 3HaveHne 0, @QYHKUUS CHWKEHUA CKOPOCTU Mpwu
nepeHanpsbkeHnn HeakTMBHa

PucyHok 6.19 — UnniocTtpauus paboTbl 3alnThbl OT NepeHanpsiKeHns

®DyHKUMNO-

HanbHbIA HasBaHue cdyHkummn [Anana3oH HacTpomnkmn 3::;{'“' Usm.
Kon )
F12.05 KoadbcpunumeHT 3awmtsl 0~100 20 u]
OT neperpyskun no Toky
(3awwmTa oT 3aTsAHYTOro
nycka)
F12.06 Tok cpabaTbiBaHNs 100 % ~ 200 % 150 % o

3alWTbI OT Neperpysku
no TOKy (3awmTa ot
3aTsIHYTOro nycka)

F12.06 (YcTaBKka ToKa) 3aaeT ypoBeHb Toka (B % OT HOMWHAmMbLHOrO Toka
anekTpoaBuraTens), npu NPeBbIlLUEHUM KOTOPOro akTUBMpPYeTcs hYHKUMA
3aLUMUThI.

F12.05 (KoacpdbmumeHT)  perynumpyer  WMHTEHCMBHOCTb  peakuuu
npeobpasoBarensi Ha neperpysky.

Yem Gonblue 3HayYeHWe, TeM arpeccuBHee NpeobpasoBaTenb CHUKaeT
4acToTy Ans TnojaBfieHuss Toka, U Tem crabee pAuHamuka pasroHa/
TOPMOXeEHUSA. YeM MeHblue 3HadyeHne, Tem crabee peakuusi Ha neperpysky,
HO TeM BbICTpee OTKNUK NpuBoaa.

3HayeHune 0 NONHOCTLIO OTKMOYaeT AaHHY PYHKLMIO.

Korga BbIxogHoOW TOk npeobpasoBaTtens pocturaeT yctaBku (F12.06),
NPOVCXOAMUT criegytoLlee:



Mpu pasroHe: npeobpa3oBaTtenb CHUXAET BbIXOAHYI YaCTOTY.

B ycraHoBuBlWEMCS pexume: npeobpasoBaTenb CHUXAET BbIXOAHYHO
YyacTorTy.

Mpn TopMoxeHWn: npeoGpasoBaTenb 3aMeAsisieT CKOPOCTb CHUMKEHUS
4YacToThl.

Korga Tok napaet Hwxe yctaBku (F12.06), pabota Bo30GHOBNsiETCSH B
HOpManbHOM pexume.

DyHKLUMO- 3aBo
HanbHbIA HasBaHue cyHkummn Avana3oH HacTponkun 3Ha'~|‘q. WU3m.
Kon :
F12.08 HanpspkeHne Havana 200.0 B ~2000.0 B 690 B o

TOPMOXEeHUA

Ecnn BHyTpeHHee HanpsbkeHue 3BeHa noctosHHoro Toka (DC)
npeobpasoBaTtens MpeBbilaeT 3TO 3HayeHWe, BCTPOEHHbLIN TOPMO3HOW
MoAynb (KMoY) HaunHaeT paborTy.

Mpy nNoakMYEeHHOM TOPMO3HOM pe3uncTope W3bbIToYHas 3Heprus
paccevMBaeTCA Ha HEM, 4YTO BbI3blBAET CHWKEHWE HanpsKeHus B 3BeHe
NOCTOSIHHOTO TOKa.

Korga HanpspkeHne onyckaetca Hwuxke yctaBku (F12.08), Topmo3Hon
Mopyrb OTKIoYaeTcs.

®DyHKLUMO- 3280
HanbHbIN HasBaHue dyHKuun [uvana3oH HaCTPOWKKU 3Haqn. Uam.
Kon )
F12.09 Konnuectso 0~ 200 0 o
aBTOMaTUYECKUX
cbpocoB oLwmnbok
F12.10 Boibop deiictus pene 0~1 1 o
npu aBTOMaTU4eCKOM
cbpoce
F12.11 WHTepBan mexay 0.1¢c~100.0c 6.0c o
aBTOMaTUYeCKUMM

nepesanyckamu npu
cpabaTtbiBaHWM 3aWwmT
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F12.09 — KonuyectBO aBTOMaTM4YeCKMX COPOCOB OLINGOK.
3afaeT KONMMYECTBO MOMbITOK aBTOMaTuMyeckoro nepesanycka MY nocne
BO3HWKHOBEHUSA aBapuu.

0 — ABTOMaTH4Yeckuii cOpoc oTKMoYEH (TpebyeTcs pyyHo cOpoc owmnbKM).

1 ~ 200 — Yucno aBTOMATM4YECKMX MOMBLITOK nNepesanycka nepesn
OKOHYaTerbHbIM OTKIHYEHNEM.

F12.10 — Bbibop peucTBUsi perne aBapuu Npu aBTOMaTU4ECKOM
c6poce:

0: Pene pa3mblkaeTcsi Npy aBapuv U OCTaeTcs PasoMKHYTHIM 0 PYYHOO
cBpoca (aaxe npy aBTOMATUYECKOM NEpe3anycke).

1: Perne BpemeHHO 3aMblKaeTcsi MoCcre YCMewHoro aBTOMAaTU4YecKoro
cbpoca, no3sonss o6opyaoBaHuo NPoJoMKUTL paboTy Ge3 BMeLLaTenbLCTBa.

F12.11 — WHTepBan mexay aBTOMaTM4eCKMMMU nepesanyckamu npu
cpabaTbiBaHUKM 3awnT. 3ajaeT Bpems OXWAAHWUA OT NpeaynpexpeHns o
HeMcrnpaBHOCTU 40 aBTOMaTU4eckoro copoca.

®DyHKUMNO- 3a80
HanbHbIN HasBaHue dyHKunn [Anana3oH HaCTPOWMKKN 3Haqp" Usm.
Kon )
F12.12 3awwTa ot 0bpbIBa 0~1 1 o
da3bl Ha BXxoae
0: OTkntoYeHa;
1: BkrtoyeHa.
®DyHKUMNO- 3as0
HanbHbIN HasBaHue cyHkummn [Onana3oH HaCTPOWMKU 3Haqp" Uzm.
Kon )
F12.13 3awwTa oT obpbiBa 0~1 1 o

dasbl Ha BbIxoae

0: OTknNIoYeHa;
1: BkntoyeHa.



DyHKLMO-

7: MNepeHanpsxeHve B
pexume NOCTOSHHOWN
CKOpOCTH

8: MNeperpyska TOPMO3HOTO
pesucTopa

9: MoHWXeHHOe HanpshxeHve
Ha 3MT

10: MNeperpyska M4

11: Meperpy3ka
anekTpoaBuraTensi

12: O6pbIB hasbl Ha Bxode
13: O6pbIB hasbl Ha Bbixoae
14: Neperpes cMNoBOro
mopynsa MY

15: BHewwHss ownbka

16: Owwmbka cBsA3n

17: Peseps

18: Owmnbka namepeHust Toka
19: Owmbka naeHTUdmKaumum
anekTpoaBuraTens

20: Peseps

21: Owwubka uteHus/3anmcu
EEPROM

22: AnnapatHas owmnbka M4y
23: Peseps

24: Peseps

25: Peseps

26: MNpeBbileHne
CyMMapHOro BpeMeHun
paboTbl

27: Peseps

28: Peseps

29: MNpeBbllleHne BpeMeHn
BKITOYEHUS

30: XomnocTon xopf,

HanbHbLIN Hazsanve [Avana3oH HacTpomnkun 3ason. Uam.
dyHKLMM 3Hau.
Kon
F12.14 Koa nepsoro 0, 1: Peseps - .
(camoro ctaporo) 2: MNeperpy3aka no Toky npu
cobbITHA pasroHe
3: MNeperpyaka no Toky npn
F12.15 Kop BTOpOro 3amenneHum - (]
cobbiTMS 4: Meperpyska Mo Toky
B peXume NOCTOSIHHOMN
F12.16 Kop TpeTbero CKOpOCTH - .
(camoro 5: MepeHanpsbkeHne npu
rocrieHero) pasroHe
cobbITnA 6: MepeHanpsbkeHne npu
3aMeaneHnn
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31: Notepsi NNO-o6paTHoOM
CBSI3N
40: OrpaHuyeHve Toka
41: MNepekntoveHne
Asuratens B pabote
42: MNpeBblLleHVe
OTKIMOHEHUS CKOPOCTU
43: MNpeBblLLEHNE CKOPOCTH
Asuratensi
45: MNeperpes asuratens
51: Owwnbka Ha4anbHoro
NONOXeHNs
F12.17 Yactota B MOMEHT 0.00 'y ~ FOO0.10 0.00 'y .
TpeTbero cobbITus
F12.18 Tok B MOMEHT 0.00 A~655.35A 0.00 A .
TPeTbero cobbITUS
F12.19 HanpspkeHue Ha 0.0 B~3000.0B 0.0B .
3MT B MOMeHT
TPETbEero cobbITus
F12.20 CocrosiHue Bxogos | 0 ~ 127* 0 .
B MOMEHT TpeTbero | *3HaveHne otobpaxaertcs B
cobbITuA Buae butoson macku (6ut 0
=Bxoa X1, 6ut 1 = X2, 6ut 3
= X4, 6ut 4 = X5
F12.21 CocTosiHne 0~15* 0 .
BbIXO[JOB B MOMEHT | *3HaveHne otobpaxaercs B
TpeTbero cobbiTus Buae 6utoeoi macku (6ut 0
= pene 1)
F12.22 Pe3seps - - -
F12.23 Bpems HapaboTku 0~655354 0 .
(nocne BkMOYEHUSR)
B MOMEHT TPETbEro
cobbITuA
F12.24 Bpewms pabotbl 0~655354 0 .
(nog Harpy3skon) B
MOMEHT TpeTbero
cobbITuA
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F12.27 YacTtota B MOMEHT 0.00 'y ~ F00.10 0.00 'y,
BTOPOro cobbITns
F12.28 Tok B MOMEHT 0.00 A~655.35A 0.00 A
BTOPOro cobbITUS
F12.29 HanpspkeHune Ha 0.0 B~ 3000.0B 0.0B
3MT B MOMEHT
BTOPOro cobbITus
F12.30 CocTtosiHne Bxogos | 0 ~ 127* 0
B MOMEHT BTOporo | *3HavyeHve otobpaxaetcsi B
cobbITuA Buae butoson macku (6ut 0
=Bxop X1, 6ut 1 = X2, 6ut 3
= X4, 6uT 4 = X5)
F12.31 CocTosiHue 0~15* 0
BbIXOAOB B MOMEHT | *3HaueHne otobpaxaetcsi B
BTOPOro cobbITns Buae 6utosor macku (6ut O
=pene 1)
F12.32 Peseps - -
F12.33 Bpewmsi HapaboTku 0~655354 Oy
(nocne BKMOYEHUS)
B MOMEHT BTOPOro
cobbITUA
F12.34 Bpewms pabotbi 0~ 655354 0y
(nop Harpy3skon) B
MOMEHT BTOPOro
cobbITnA
Ecnun BHyTpeHHee HanpsaxeHue 3BeHa MOCTOAHHOIo TOKa

I'Ip906p83088TeJ'|F| npesbillaeT 3TO 3Ha4eHue,

Moaynb (KMo4) HaunHaeT paborTy.

Mpwn

NOCTOAHHOIO TOKa.

Korgpa HanpspkeHune onyckaetca Hwuxke yctaBku (F12.08), Topmo3Hon

MOAYINb OTKNMKOYaeTcA.
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BCTPOEHHbI TOPMO3HOWN

NOAKMKYEHHOM TOPMO3HOM pe3ucTtope 13bbITOYHasNA 3Heprma
paccenBaeTca Ha HeM, YTO BbI3blBaeT CHWXEHWe HanpsXeHuda B 3BeHe




®DyHKLMO-

HanbHbIA Ha3sBaHue cyHKUMM [unana3oH HacTpomnkun 3::;:1' Uam.
Kon )
F12.35 KoachduumeHT sawwmTol 0.01 ~10.00 1.00 [u}
npeobpasoBartens ot
neperpysku

KpuTHyeckn BaXKHO yCTaHOBUTL 3HAYEHMWE TOro NapameTpa B COOTBETCTBUN
C (hbaKTMYeCKOM Neperpy3oyHon cnocobHOCTLI0 MpeobpasoBaTens YacToThbl.

CnuwkoMm Gosfblioe 3HaYeHWe MOXeT MpuMBECTM K TOMY, 4TO
npeobpasoBatenb He BblAacT aBapulo BOBPEMsl, YTO NpuBedeT K ero
neperpeBy v NOBPEXAEHMIO.

CnuLLKOM HM3KOoe 3HayeHue MOXKET NMPUBECTU K NIOXKHbIM cpabaTbiBaHUAM
3alUNThI.

®DyHKUMO- 3asog
HanbHbIA HasBaHue cbyHKkumMmn [Avnana3oH HacTPoMnkn 3HaY " U3m.
koA
F12.36 Bpewms cbpoca 0.0 ~6553.5¢c 0.0c o
oLwmbkm "ToHmwKeHHoe
HanpshxeHne"

3apaer Bpemsi, B Te4yeHMe KOTOporo npeobpasoBaTtenb OyaeT oxupatb
BOCCTaHOBIEHUSI HarMpshKeHWs B CETU Mocne nponajaHus nNuTaHus nepepq
TeMm, Kak 3adumkcmpoBaTtb aBapuito "TTOHMXKEHHOE HanpsKeHne

®DyHKUUNO- 3280
HanbHbLIN HasBaHue dyHKunn [Anana3oH HaCTPOWNKKU 3Haq'q. Uam.
Kon )
F12.37 YacTtota B MOMEHT 0.00 'y ~ F0O0.10 0.00 'y .
nepBoro cobbITus
F12.38 Tok B MOMEHT nepBoro 0.00 A~655.35A 0.00 A .
cobbITnA
F12.39 Hanpsixenve Ha 3MT 0.0 B~ 3000.0B 0.0B .
B MOMEHT NepBOro
cobbITHA
F12.40 CocTosiHNe BXOO0B 0~15* 0 .
B MOMEHT NepBOro *3HaueHne oTobpaxaeTcs
cobbITHA B BUAe BUTOBOMN Macky

(6ut 0 = pene 1)



F12.41 CocTosiHMe BbIXOO0B 0~15* 0 .

B MOMEHT NeEpPBOro *3HaueHve

cobbITnA oTobpaxaeTcs B BUAe
6utoBoi mackn (6ut 0
=pene 1

F12.42 Peseps - - -

F12.43 Bpewms HapaboTku 0~655354 0y .
(nocne BkntoYeHNs)
B MOMEHT MEPBOTo
cobbITuSA

F12.44 Bpems pabortbi (nog 0~ 655354 Oy .
Harpyskoi) B MOMEHT
nepBoro cobbITns

Mapametpbl F12.37 — F12.44 (Tonbko ANSA YTEHUSI) XpaHAT OeTanbHyto
MHGOPMaUMo O COCTosHUM npeobpasoBaTtens B MOMEHT BO3HUKHOBEHMWS
nepBoro cobbITsA. 3TN AaHHbIe HEOBXOANMBI AN TEXHUYECKOW ANarHOCTUKN.

®DyHKUMNO- 3aBo0
HanbHbIN HasBanue dyHKkunn [nana3oH HaCTPOWNKKN 3Haq'q. Uzm.
Kon '
F12.45 BrokupoBka owmnbkm 0~1 0 o

«E-08» (HencnpaBHoCTb
nuTaHnA nnatbl
ynpasneHus)
0: HeakTuBHa (Owwnbka «E-08» BbI3biIBaeT ocTaHOBKY Npeobpasosarenst)

1: AktuBHa (Owmnbka «E-08» nrHopmpyetcs, npeobpasosarens NpoaomKaeT
pabory)

®DyHKUHNO-

HanbHbIN HasBaHue cpyHKuMM [nana3oH HacTpomrkmn 3:;??' Uam.
Kon )
F12.46 ABTO3anyck npu 00000 ~ 00011 00000 o

nponagaHuv nnuTaHua

HacTporika ocyluecTBnsieTcs nytem yCTaHOBKM BMTOB B NSTMpaspsiiHOM
Kope:

00000: Bce gyHKkumm aBTO3anycka oTkIoYeHbl. JTloboe cepbesHoe nageHve
UM Nnponagaxvue NUTaHus NPMBEAET K OLIMOKe.
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00001: AKTMBEH TONbKO pecTapT Nocre NorHoro nponagaHus NUTaHus.
00010: AKTMBEH TONbKO pecTapT nocrne rnyboKoro NageHUst HanpsXeHUs.
00011: AkTrBHBI 0b6a BUAaA aBTO3anycka.

DyHKUMO- 3aeo0
HanbHbIA HasBaHue dyHKunMn [nana3oH HaCTPOWKKN 3Haqn. Uzm.
Kon '
F12.47 [evicTBusa npn 0 ~ 22222 00000 =

CpaﬁaTblBaHMVl 3awumTt
(1-5 rpynna)
Envnnupl (1-7 paspsag): MNeperpyska anektpogsuratens (E-11).
Necatku (2-n paspsg): ObpbiB dasbl Ha Bxoge (E-12).
CotHu (3-11 pa3psig): O6pbiB da3bl Ha Bbixoge (E-13).
Teicaun (4-1 pa3psaa): BHewHss ownbka (E-15).
Hecatku Toicsy (5-11 paspsa): Owwnbka Modbus RTU (E-16).

[enctena npu owmbke:

0: OcTaHOB NO UHEpLUM.

Ha gucnnee cpasy otobpaxaetcs «E-...»

1: OcTaHOB NO 3a;aHHOMY pPeXUMYy (CorracHo napameTpam 3aMeaeHns).
CHavana otobpaxaetcs «A-...», Nocne 0CTaHOBKN — «E-...».

2: NpoponxeHune paboTbl Ha YacToTe, 3aaaHHou B F12.54.

Ha gucnnee — «A-...» (aBapuiiHoe npegynpexageHue).

DyHKUMO-

HanbHbIA HasBaHwue cbyHkunmn [dvana3oH HacTponkun 3:::?' U3m.
Koa .
F12.48 [OencTtBus npu 0~ 22010 00000 m]

cpabatbiBaHUK 3amT
(2-a rpynna)
EavHuubl (1-1 paspsg): Peseps

OecaTtku (2-1 pa3psag): Ownbka YteHus/3anucy napametpos (E-21) (Tonbko
0w 1).

CotHu (3-1 pa3psa): Peseps
Teicaun (4-11 pa3psag): Meperpes 3 (E-25)
Oecatku Toicsu (5-11 pa3psa): JoctuxeHue BpemeHu paboTel (E-26)



[encTensa npu owmbke:
0: OcTaHOB MO UHEPLUM.
Ha gucnnee cpasy otobpaxaetcs «E-...»

1: OcTtaHOoB nO 3agaHHOMY pexumy (cornmacHo napameTpam
3amMepneHus).

CHavana otoGpaxaetcsi «A-...», Nnocsie OCTaHOBKN — «E-...».
2: NpopomxeHune paboTbl Ha YacToTe, 3agaHHon B F12.54.

Ha pucnnee — «A-...» (aBapuiiHoe NpeaynpexaeHue).
®DyHKUMNO- 3ason
HanbHbIN HasBaHue cpyHKUMMU [nana3oH HacTpomrkmn 3Ha4 i Uam.
Kon )
F12.49 [enctaus npu 0~ 22222 00000 o
CpaGaTbIBaHMI/I 3awunTt
(3-5 rpynna)

Eavnuupl (1-1 paspsag): MNone3osatensckas owmnbka 1 (E-27).
HecaTtku (2-1 paspsg): MNonb3oBaTenbckas owwnbka 2 (E-28).
CotHu (3-11 pa3psa): MpesblleHne CyMMapHOro BpeMeHN
BkntoyeHus (E-29).

[enctena npu owmbke:

0: OcTaHOB NO MHEpLUM.

Ha gucnnee cpasy otobpaxaetcs «E-...»

1: OcTaHOB No 3ajaHHOMY peXxuMmy (cornacHo napameTrpam
3amepgneHus).

CHayvana otobpaxaetcsi «A-...», MOCIe OCTAHOBKU — «E-...».
2: MpopomkeHne paboTbl Ha YacToTe, 3agaHHon B F12.54.
Ha gucnnee — «A-...» (aBapuiiHoe npegynpexageHue).

Teicauu (4- pa3psag): Xonoctow xof (E-30).
Oericteua npu owmbke:

0: OcTaHOB NO MHEPLUMU.

Ha gucnnee cpasy otobpaxaetcs «E-...»

1: OctaHoB noO 3agaHHOMY pexumy (cormacHo napameTpam
3amepneHus).

CHavana oTobpaxaetcs «A-...», Nocne 0CTaHoBKN — «E-...».
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2:NMpsamon nepexop Ha 7% OT HOMMHaNbLHOW YacTOTbI ANeKTpoABUraTens
AnA  npoporkeHns paboTbl M aBTOMaTUyeckoe BO3BpalleHWe k pabote
Ha 3ajaHHoM YacToTe 6e3 noTepu Harpysku.

OecaTtku Toicsiy (5-11 pa3psig): Moteps MUO-o6paTHom cessn (E-31).
[encTeus npu owmbke:

0: OcTaHOB MO UHEpPLUUM.

Ha gucnnee cpasy otobpaxaetcs «E-...»

1: OcTaHOB nO 3afaHHOMy peXuMy (cornmacHoO napameTpam
3ameaneHus).

CHayvana otobpaxaetcst «A-...», MOCIe OCTAHOBKU — «E-...».
2: NpoponxeHune paboTbl Ha YacToTe, 3agaHHou B F12.54.
Ha gucnnee — «A-...» (aBapuiiHoe npegynpexageHue).

DyHKUMO- 3aB0
HanbHbIA Ha3sBaHue cbyHKkumMmn [Avana3oH HacTPonkun 3Haqn. U3m.
Kopn, :
F12.50 [encTtausa npu 0 ~ 00002 00000 o

cpabaTbiBaHUK 3aLNT
(4-5 rpynna)
Eannnuel (1-1 paspsaa): MNpesbileHre oTkNoHeHns ckopoctu (E-42).

[lecaTku, COTHU, TbICAYM, AECATKN ThICSY — pe3eps.

[encTena npu owmbke:
0: OcTtaHOB MO UHEpPLUM.

Ha gucnnee cpasy otobpaxaetcs «E-...»

1: OcTaHOB NO 3afaHHOMY peXumy

(cormacHo napameTpam 3amMepneHus).

CHayvana otobpaxaetcsi «A-...», MOCIe OCTAHOBKU — «E-...».
2: NpopomxeHune paboTbl Ha YacToTe, 3agaHHon B F12.54.
Ha pucnnee — «A-...» (aBapuiiHoe nNpegynpexaeHue).



DyHKLMO- 3agon
HanbHbIN HasBanue dyHKkunn [nana3oH HacTpomrKmn 3Haq.. Uzm.
Koa
F12.54 Yacrota npu 0: TekyLias yacToTa. 1 o
NpOAOMKEHNN paboTbl 1: OnopHas yacToTa.
nocrie HemcnpaBHOCTU 2: BepxHuii npegen
4acToThlI.
3: HwxHuin npegen
4acToThl.
4: PesepBHas yactoTa
(F12.55).
F12.55 PesepsHas yactota npu | 0.0 % ~ 100.0 % 100 % o
HevcnpaBHOCTU

MapameTp F12.55 3apgaeT pe3epBHyto 4acToTy (B % OT MakcMmanbHoOW), Ha
KOTOpylo nepengeT npeobpasosartenb npu aBapun, ecnn B F12.54 BbibpaHo

3HaveHune 4.
DyHKUMNO- 3aso0,
HanbHbIA HasBanue cdyHkummn [Anana3oH HaCTPOMKMN SHB‘IA' Usm.
Kon )

F12.59 [evictBre npu 0~2 0 o
MFHOBEHHOM
nponaaaHun NuTaHus

F12.60 HanpsixeHune nayabl 80.0 % ~ 100.0 % 85.0 % o
[Nsi OLEHKV OencTBUs
npy MrHOBEHHOM
nponagaHuu

F12.61 Bpems oueHkn 0.00c~100.00c 0.50¢c u]
BOCCTaHOBIIEHUS
HanpsHkeHnst
npy MrHOBEHHOM
nponagaHuu

F12.62 HanpsixeHve 60.0 % ~ 100.0 % 80.0 % o
OEeNCTBUA ANS OLEHKN
npn MrHOBEHHOM
nponaaaHum

,D,aHHaﬂ rpynna napameTpoB onpeaendaetr noseaeHue npeoGpaaoBaTenﬂ

npwv BHe3anHOM nponagaHnum ceTeBoro NUTaHna Unn pes3kom nageHnm ceTeBoro

Hanps>XeHus.
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[JaHHas rpynna napameTpoB onpedernsier noseneHue npeobpasosarens
Mpv BHE3anHOM npornagaHnm CEeTEBOro NUTaHWS U PE3KOM NageHUn CETeBOro
HanpPsPKEeHUs!.

F12.59:

0: HeakTnBHO

1: 3amegneHue

Mpeobpa3soBaTenb oynet nbiTatbecs nogaepxvearb paboty
3MeKTpoABUraTens 3a CYET 3HEPIUM, 3arnaceHHOW B 3BEHE MOCTOSIHHOIO TOKa.
Ecnn nutaHne He BoccTaHaBnMBaeTcs ObICTPO, 3TO NpuMBEAET K OLmMbke
"Huskoe HanpspkeHne Ha 3MT".

2: 3amepneHue c nocneayoWMM OCTAaHOBOM

[ npu BHE3anHOM OTKMIOYEHUM 3MEKTPOIHEPTUM WIU PE3KOM NageHun
HanpsbxeHusi MY Byaet 3aMennaTbcs A0 NOMHOW OCTAHOBKM.

BaxHo oTnuyatb 3Ty yHKUMIO (OecTBME BO BpPEMSi KpaTKOBPEMEHHOrO
nponaganvs nuTaHusa) oT dyHKuuM "ABTO3anyck mpu nponagaHun nutaHuns"
(F12.46), «koTopasi onpegensieT MoBeAeHWe npeobpasoBaTtens nocrne
BOCCTaHOBINEHNS NMUTaHUS. 3TU PyHKLMM YacTo paboTaloT COBMECTHO.

DyHKUMO- 3aB0
HanbHbIN HasBaHue dyHKunmn [nana3oH HaCTPOMKKN 3Haqn. Uam.
Kon )
F12.63 BoiGop 3awuTbl B 0: HeaktnBHa 0 [u}
XOINOCTOM pexume 1: AkTBHaA
F12.64 YpoBeHb 06HapyxeHus 0.0 % ~ 100.0 % 10 % o
XOMOCTOro xo4a (OT HOMMHarbLHOrO ToKa
anekTpoaBuraTens)
F12.65 Bpems obHapyxeHust 0.0c~60.00 c 10c m]
nafeHvsi Harpysku
Mpn aktmeHoW 3awmte (F12.63 = 1) npeobpasoBaTenb MNOCTOSHHO

CpaBHUBAET BbIXOAHOM TOK ¢ noporom F12.64.
Ecnu Tok Hwxe nopora pgonblue Bpemenn F12.65:
dukcupyetcs owmbka E-30.

BbinonHsieTcss gencrteue, 3agaHHoe B F12.49 (ocTtaHoB/MpogormkeHue
paboThbl).



DyHKLMO-

HanbHbIN HasBaHue cpyHKuumn Avana3oH HacTpomnkun 3:::{’“' Uam.
Kon )

F12.68 3HayeHve 0.0 % ~ 50.0 % 20.0 % a
obHapyxeHus (F00.10 —
OTKIMOHEHWSI CKOPOCTU | MakcumarnbHas YyacToTa)

F12.69 Bpemsi o6HapyxeHust 0.0c~60.0c 0.0c o
OTKITOHEHUSI CKOPOCTU (dbyHKUMS

HeaKTuBHa

OTa yHKUMS 4OCTYNHa TonbKo Npu paGoTte MY B BekTopHOM pexume 1 6e3
perynupoBaHust KpYTSLLETO MOMEHTA.

Korma MY o6HapyxuBaeT, 4TO 4acToTa BpalleHWs anekTpoaBuraTensi
OTKMOHSIETCS1 OT 3afaHHOW, 3Ha4yeHWe OTKMOHEHWUsI ckopocTu 6Gornblue,
YeM 3HayeHue OOBHapyXeHus NpeBblleHUs 3ajaHHon ckopocTu F12.68,
a npojormkMTenbHoCTb Gonblue, YeM Bpems OOHapyXeHWUs MpeBbILEHNS
3apaHHon ckopoctn F12.69, npeobpasoBaTens coobliaeT 06 owmnbke E-42 un
BbIMNONHAETCH AencTene, 3agaHHoe B F12.50.

DyHKUMNO-
HanbHbIN HasBaHue dyHKuun [Ovana3oH HaCTPOWKKN
Kon

3aBoa.
3Hau.

Uzm.

F12.70 MponopunoHanbHbI 0~100 40 o
KoadppuLmneHT
(Kp) pexuma
"BecnepeboriHas
pabota

F12.71 WHTerpanbHbIv 0~100 30 o
KoacppuLmneHT
(Kp) pexuma
"BecnepeboiiHas
pabota"

[aHHble napameTpbl OEWCTBYIOT TONbKO ANs pexuma «3amegneHve» npu
MrHOBEHHOM nponagaHun nutanusa (F12.59=1). Onn perynupytoT paboty
MN-perynaTopa, KOTOPLIA yMpaBnsieT TOPMOXEHMEM Ans cTabunusauum
HanpshKeHUs1 B 3BEHE NOCTOSIHHOMO TOKa MpuW NponagaHum NUTaHus.

Ecnu B npouecce 6ecnepeboiiHoi paboTbl BO3HMKAET puck aBapum "Huskoe
HanpshkeHue Ha 3IT", cnepyeT yBenuuntb 3HaveHus F12.70 (Kp) n F12.71 (Ki).
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DyHKLMO-

HanbHbIN HasBaHue cpyHKkuumn [Avana3oH HacTpomnkun 3::;‘“' UN3m.
koA
F12.72 Bpems TopmoxeHns 0.0~300.0c 20.0c o
Anst pexuma
"BecnepeboriHas
pabora"

MapameTp AencTByeT TONbKO ANs pexvma "3ameaneHue ¢ nocneayrowmum
octaHoBoM" (F12.59=2). Korga Hanpsbkenue 3T nagaeTr Hwxe ycTaBKu
nencteua F12.62, npeobpasoBaTtenb BbINOMHSAET TOPMOXEHUE 4O OCTaHOBKM.
Bpemsa aToro TopMoxXeHusa 3agaetca napametpom F12.72, a He cTaHOapTHbIM
BpemMeHeM TopmoxeHus F00.18

DyHKUMNO- 3aB0
HanbHbIA HasBaHue cyHKkummn [Avana3oH HacTponkun 3Ha'~|‘q. WN3m.
Kon )
F12.73 Bei6op 00000 ~ 11111 00011 o

aBTOMaTU4ECKON
perynvpoBku HecyLlen
yactotbl UMM

HacTtpoiika ocyllecTBnsieTca nyTeM YCTaHOBKM OWTOBLIX pnaroB B
nATMpaspsgHOM Kope:

Eavnnuel (Mnagwwvin paspsa): ABTOMOACTPOVKA HECylen 4acTtoTbl npu
neperpyske

0: 3anpeweHo

1: PaspeweHo ([ns CHWKeHUst HarpeBa KMYen npu AnUTENbHOM
neperpyske)

Hecsarku (BTopor pa3psa): ABTONOACTPOVKA HeCyLLen YacToTbl Npuy nycke
0: 3anpeweHo

1: PaspeweHo ([nsi CHWKEHWs akycTM4eckoro Lyma W Bubpauui
anekTpoaBuraTens npu nycke)

COTHM, TbiCAYM, AECATKUN ThiCAY: pe3epB (ycTaHaBnmBatotcs B 0).



F'pynna F13: NMapameTpbl KOMMYHUKaLMOHHOIO NPOTOKONa
Modbus RTU

®DyHKUMO-
HanbHbIA
Kop,

HasBaHue cyHkLuMM

[Onana3oH HaCTPOWMKKN

3aBoa.
3Hau.

Uam.

F13.00

CkopocTb 06MeHa
OaHHbIMK

Peseps
Peseps

: 1200 6uTt/c
2400 6uT/c

1 4800 6ut/c
9600 6but/c

1 19200 6ut/c
38400

F13.01

dopmaT AaHHbIX
npotokona Modbus
RTU

WNhN2olooNOORON2O

dopmaT AaHHbIX 1 CKOPOCTb Nepefayn yctponcrea-mactepa u MY gonxkHa
6bITb 0AMHAKOBON, NHaye CcBA3b He OyaeT ycTaHoBneHa. Yem Bbile CKOPOCTb
nepegayv, TeM Bbllle CKOPOCTb PeaKLmn CUCTEMBI.

®DyHKLMO- 3amo
HanbHbIN HazBaHue cyHkuuM [nana3oH HacTPoMKMn 3Haqn- Uam.
Kon '
F13.02 JlokanbHbIi agpec 0: LLinpokoBeLLaTenbHbIN 001 [u}
YCTPOWCTBA B CETU aapec
Modbus RTU 001 ~ 247
F13.03 3agepxka oTBeTa 0 mc ~ 20 mc 2 MC 8]
F13.04 Bpemsi cpabatbiBanust | 0.0 (3awwmTa 5.0 mc o
3awmThl NO OTKMtoYeHa),
OTKIMIOYEHWIO CBA3N 0.1 mc ~ 60.0 mc
F13.05 Bbibop npotokona 0: HectanaapTHsI 1 o
CBSI3N NPOTOKON CBSI3N
1: CTaHOapTHbI
NPOTOKOM CBS3N
F13.06 Pa3spelueHve yteHus 0:0.01A 0 [m]
Toka no RS485 1:0.1A
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F13.07 Bbibop npotokona 0: MpoTtokon 530 0 o

cBA3n RS485* 1: MpoTokon 550
F13.07 KoHTponb TaimayTa 0: AKTVIBEH NOCTOSIHHO 0 o
cBs3n RS485 1: HeakTuBeH npu
ocTaHoBe

Mo3BonsieT BbIGpaTh NpoTokon obMeHa AaHHbIMU Ans COBMECTUMOCTU C
pasnuyHbiMu cuctemammn ACY T u SCADA

Ipynna F14: HacTpoiku kHonok u gucnnes

DyHKUMO- 3aBo0
HanbHbIN HassaHue dyHKkumnmn [Onana3oH HaCTPOWMKKN 3Haq'q. Uzm.
Kon '
F14.01 Pa6ota kHonkn CTOIM/ | 0~ 1 1 [m]

CBPOC

[aHHbI NapameTp OTHOCUTCH TONbKO ANns dyHKUMn «CTon».
0: KHonka CTOIN/CBPOC paboTaeT Torbko Npu ynpaeneHun ¢ naHenu.
1: Knonka CTOIN/CBPOC pabotaet npu nobom pexvme ynpasneHus.

®yHKUMO-

HanbHbIN HassaHue dyHKkuMn [nana3oH HaCTPOWMKU 3:;??' Uam.
Kop,
F14.02 OTo6paxaemble 0000 ~ FFFFH 1FH [u]
napametpbl
MOHWTOPUWHIa
B pexume paboTbl
(OCHOBH.)

[aHHbIn napameTp onpeaensier, kakve napameTpbl paboTbl OyayT
oTtobpaxaTtbcst Ha LED-gucnnee npeobpasoBaTens 4acToTbl BO BpeMsi paboThbl.
Bbibop napameTpoB ocyLlecTBnseTca yepe3 OMTbl B LUeCTHagUaTepuyHOM
dopmare. [Ina npocmoTpa napameTpa HaxaTb KOMKY «BBOAY.



Tabnuua 6.9 — OnucaHne napameTpoB MOHWTOPWHIa BO BpeMs paboThbl
(oCHOBHbIE)

But NapameTp 3H:J:::;|e Mpumeuanune

00 Pabouas yactota 0001 3HaveHue paboyert YacToTbl

01 OnopHas YacTtoTa 0002 YcTaHoBneHHoe 3HayeHne

YacToTbl

02 HanpsixeHne wuHel DC 0004 HanpsixeHve Ha wuHe
MOCTOSIHHOTO TOKa

03 BbixoiHOe HanpsbkeHne 0008 HanpsibkeHue Ha Bbixoge MY

04 BbixogHom Tok 0010 TeKyLUMI BbIXOAHOWN TOK

05 BbixogHast MOLLHOCTb 0020 MoTpebnsemas MOLLHOCTb

06 BbIXO4HOW MOMEHT 0040 TekyLwuin BbIXOAHOW MOMEHT (%)

07 Cratyc DI-BxogoB 0080 CocTosiHue LdpoBbIX BXOAOB

08 Cratyc DO-BbIxofoB 0100 CocTosiH1e L poBbIX BbIXOA0B

09 HanpsixeHne AVI 0200 3HayeHne aHanoroeoro sxoaa AVI

10 Peseps - -

1 O6patHas cesizb M 0800 dakTnyeckoe 3HaveHune MO

(MnMa)

12 Peseps 1000 He ncnonb3ayertcsa

13 Peseps 2000 He ncnonb3yertcsa

14 CKOpOCTb Harpysku 4000 PacueTHast ckopocTb Harpysku

15 Ycraska N4 8000 3apaHHoe 3HaveHve MO

Ecnu Heobxoaumo oTo6pasnTb HECKOMLKO 3HAYEHUIA, OHU CYMMUPYHOTCSI.
Hanpumep, Tok (0010) + mowwHocTb (0020) = 0030.

DyHKLMO-

HanbHbIN HasBaHue cyHKkummn [nana3oH HacTpoWku 3:::{“' Uam.
Kop,
F14.03 OTobpaxaemble 0000 ~ FFFFH 0 o
napametpel
MOHUTOPUHIa
B pexume paboTbl
(mononH.)
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[aHHbIN  napameTp onpegenser,

Kakve napameTpbl

pabotbl GyayT

oTobpaxatbest Ha LED-gucnnee npeobpasosatensi 4acToTbl BO BpeMsi paboTbi.
BbiGop napameTpoB ocCyLUecTBMseTcs Yepe3d GUTbI B LUeCTHaALATEPUHHOM

dopmare.

Tabnuua 6.10 — OnucaHne nNapameTpoB MOHWTOPUHIa BO Bpemsi paboTbl

(mononH.)
but MapameTtp Weer. MpumeyaHne
3HayeHue
00 O6parHas ceasb MO 0001 PakTnyeckoe 3HaveHve MALN
01 Oran MK 0002 Tekywwmn atan nporpammel MJIK
02 Peseps 0004 He ncnonb3ayertcsa
03 Paboyasi yacTtota 2 0008 3HaveHne paboyert YacToTbl
04 OcTaBleecs Bpems 0010 OcTtaBweecs Bpems pabotbl MY
pabotbl
05 HanpsixeHne AVI 0020 3HaveHue aHanorosoro Bxofa AVI
06 Peseps 0040 He ncnonb3ayertca
07 YcTaBka AaBneHus 0080 Ona NMWA-ynpaBnexus
(MMa)
08 JInHenHas ckopocTb 0100 JInHenHas ckopoCTb MexaHu3ma
09 O6Lee Bpemsi paboTbl 0200 dakTnyeckoe Bpems pabotbl M4
ny (BKrtO4asa Bpemsi ocTaHOBA)
10 TekyLee Bpemsi paboTbl 0400 dakTnyeckoe Bpems pabortbl MY
(Tonbko ¢ komaHgown «MYCK»)
1" Peseps - -
12 Peseps 1000 He ncnonbayertcs
13 YcTaHoBNeHHoe 2000 YcTaBka N0 KOMMYHUKALIMOHHOMY
3HavyeHne Modbus RTU npoTokony
14 OTobpaxeHune 4acToTbl 4000 OT06paxeHune yactotbl A
A
15 OTobpaxeHune 4acToTbl 8000 OT06paxeHune yactoTbl B
B

Ecnn Heobxognmo 0To6pasnTb HECKOMBKO 3HAYEHUIA, OHN CYMMUPYIOTCS.
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®DyHKLMO- 3amo
HanbHbIA HassaHue dyHKumnmn [nana3oH HacTpomkmn 3Haqn- Uzm.
Kon '
F14.04 OTtobpaxaemMble 0000 ~ FFFFH 33 o
napametpbl
MOHUTOPUHra
B peXvimMe ocTaHoBa
[aHHbIl napameTp onpegensiet, Kakve napameTpbl pabotbl OyayT

oTobpaxatbcs Ha LED-gucnnee npeobpasoBatensi4acToTbl BO BpEMSI OCTAHOBA.
Bbibop napameTpoB ocyLlecTBnsieTcs Yepe3 OUTbl B LUECTHagUaTepUyYHOM

copmate

Tabnuua 6.11 — OnncaHne napameTpoB MOHUTOPUHIA NPY OCTaHOBE

but MapameTp Wecr. Mpumeuanue
3Ha4YeHue
00 3afgaHHas yactoTa 0001 OTobpaxaeT ycTaHOBMNEHHOE
3Ha4YeHne YacToThbl
01 HanpspkeHue wuHbl DC 0002 [MokasblBaeT HanpsikeHne Ha
LUMHE NOCTOSIHHOrO ToKa
02 Cratyc DI-BxogoB 0004 OTobpaxkaeT cocTosiHne
LMpOBbIX BXOAOB
03 Cratyc DO-BbIxogoB 0008 [Noka3sblBaeT cocTosiHMe
LMbpoBLIX BbIXOAOB
04 Hanpspkenne AVI 0010 OTobpaxaeT 3Ha4YeHne
aHanorosoro Bxoaa AVl
05 Hanpspkenne ACI 0020 OTo6paxaeTt 3HayeHune
aHanorosoro Bxoga ACI
06 HanpsixeHune 0040 OTobpaxaeT HanpspkeHne Ha
noTeHuMomeTpa noTeHUMoMeTpe naHenu
07 Peseps 0080 He ncnonbayetcs
08 Peseps 0100 He ncnonbayetcs
09 Oran MNK 0200 OTobpaxaeT TekyLumii aTan
nporpammsi MJIK
10 CKOpOCTb Harpy3sku 0400 [NokasblBaeT pacyeTHY0 CKOPOCTb
Harpysku
1" Ycraska MO 0800 MNoka3sblBaeT 3agaHHOe 3HaYeHne
nnag
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12 Peseps 1000 He ncnonb3yetca

13 O6partHas cBs3b NN 2000 dakTnyeckoe 3HadeHve MO
(MMa)

14 BxoaHoe HanpsbkeHue 4000 BxogHoe HanpspkeHune M4

15 Peseps 8000 He ucnonbayetcsa

Ecnn Heobxoammo oTobOpasuTb HECKOMbKO 3HAYEHWN, OHW CYMMMUPYIOTCS,
Hanpumep:
3apaHHas yactota (0001) + HanpsikeHue wuHbl (0002) = 0003 (H.0003);

DyHKUMNO- 3aBo
HanbHbIA HasBaHue cdyHkummn Avana3oH HacTponkun 3Ha'~|'q- Usm.
Kon ’
F14.05 MapameTp 0~80 4 o
BCromoraTenbHoro
avcnnest npu pabote
F14.06 MapameTp 0~80 38 o

BCnomorartesibHOro
Aaucnnesa B oCTaHoOBe

M3meHas 3HadyeHne B AaHHbIX (PYHKUMOHAmbHbIX Kogax (COOTBETCTBYIOT
3HayeHusim B napametrpax d00.nn), MOXHO HacTPOWTb MNapameTpbl,
oTobpaxkaemble Ha rmaBHOM 3KPaHe MOHUTOPUHTA.

Hanpumep, ecnun yctaHoButb F14.05=3 (4TOo cooTBeTCTBYET BbLIGOPY
napametpa "BbixogHoe HanpsikeHue", kog d00.03), To Bo Bpemsi paboTbl Ha
BCNoMoOraTenbHoOM Aucnnee no ymonyaHuio Gyaer otobpaxarbcs Tekyluee
3HaYeHNe BbIXOAHOMO HaMpsKeHUs.

DyHKUMNO-

HanbHbIN HasBaHue dyHKkuun [Ovana3oH HaCTPOWKKN 3::;’“' Uzm.
Koa )
F14.07 KoacbduumneHt 0.0001 ~ 6.5000 1.0000 )

oTobpaxeHust
CKOPOCTM Harpy3ku

Koroa TpebyeTtcsi oToGpaxaTb CKOPOCTb Harpysku, C MOMOLLbI AAHHOTO
napaMeTpa MOXHO HacTPOUTb COOTBETCTBME MEXAY BbIXOAHOW 4YacTOTOW
npeobpasoBaTens u CKOpoCTbio Harpy3ku. MogpobHee cM. napameTp F14.10.



DyHKLMO-

HanbHbIN HasBaHue cpyHKuumn Avana3oH HacTpomnkun 3:::{’“' Uam.
Kon )
F14.08 TekyLlas Temnepatypa 0.0 °C ~ 100.0 °C - .
paguaTtopa
F14.09 CymmapHoe Bpems 04 ~655354 — .
pabotbl MY

MapameTtpbl F14.08 ~ F14.09 ncnonb3yoTcs TONbKO Arst MOHUTOPUHIA.

DyHKLMO-
. . 3aBog.
HanbHbIN HasBaHue dyHKkuun [Anana3oH HaCTPOWKKN 3Hay Uzm.
Kon )
F14.10 KonuuecTtso 3HakoB 0~3 21 o

nocne 3ansTown
Ans oTobpaxeHns
CKOPOCTM Harpy3aku

Mcnonb3yeTcs Anst YCTaHOBKM KONMYECTBA AECATUYHbIX 3HAKOB (TOYHOCTM)
npu oTOBpaXeHNn CKOPOCTU Harpy3ku.

0: 0 3HaKoB nocne 3ansaTou (Lenoe 41cno);

1: 1 3HaK nocne 3anATown;

2: 2 3HaKa nocre 3ansiTou;

3: 3 3Haka nocne 3anATomn;

Hanpumep:

Ecnu koadmumneHT oTobpaxkeHus ckopocTu Harpy3sku (F14.07) yctaHoBneH
B 2.0000, a konunyecTBO 3HakoB nocrne 3anston (F14.10) 3agaHo paBHbIM 2, TO:

Mpu pabote Ha yacTtoTe 40.00 'y cKOpOCTb Harpy3ku OyaeT otobpaxarbcs
kak: 40.00 * 2.0000 = 80.00 (oTobpaxaeTcs ¢ ABYMsi AECATUYHBIMY 3HAKaMK).

B cocTosiHuM ocTaHoBa OTOBpaXKaeTcs CKOPOCTb, pacCHMTaHHasA Ha OCHOBE
3agaHHOM 4acToTbl (yCTaHOBMEHHAsi CKOPOCTb Harpysku). Hanpumep, ons
3agaHHou YacTtoTbl 50.00 'y ckopocTb B cocTosiHUM ocTaHoBkK Byaet: 50.00 *
2.0000 = 100.00 (oTobpaxaeTcs ¢ ABYMSA AECATUYHBIMU 3HAKaMM).
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DyHKLMO-

HanbHbIN HasBaHue dyHKkunn [nana3oH HacTPonKu 3:::{”' Uzm.
Koa '
F14.11 CyMmmapHoe Bpemsi 04 ~655354 - .
BKITIOMEHUSA NUTAHUA
MapameTpbl F14.11 ncnonb3ayoTcs TONbKO AN MOHUTOPUHIA.
®DyHKUMNO- 3aBo0
HanbHbIN HasBaHue cyHkummn [nana3oH HacTponKu 3Haqn' Usm.
KoAa )
F14.12 ObLee 0 ~ 65535 - .
3HepronoTpebnexve
(kBT)

WcnonbayeTca Ans oTobpaxkeHWsi CymMMapHOro 3aHepronoTtpetnenus MY
[10 TEKyLLEro MOMeHTa.

DyHKUMNO- 3aBo0
HanbHbIA HasaHue cyHkummn [vnana3oH HacTpomku suaqn' Usm.
Kon )
F14.13 AnnapatHasi Bepcusi - - .
F14.14 MporpammHas Bepcus - - .
F14.15 [ononHuTenbHbI - - °
Homep Bepcun MO

[aHHble napameTpbl NpeaHa3HayYeHbl ToNbKo AN YTeHus. OHu oTobpaxaroT
MHOpMaLMo 0 BEpCUMU annapaTHo U NporpaMMHON YacTu npeobpasoBaTens
4acToThl, a Takke JononHutensHon Bepcun MO. NameHeHne aTUX 3HAYEeHUN
nosib30BaTeNnemM HEBO3MOXHO
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Fpynna F15. YnpaBneHue chyHKUMOHaNbHLIMU KOAAMU

DyHKUMNO- 3amo,
HanbHbIN HasBaHue cpyHKkuumn Avana3oH HacTpomnku 3Haq.q. Uam.
Kon )
F15.00 Maponb nonb3oBaTens 0 ~ 65535 00000 o

Ecnm B F15.00 ycrtaHoBneHo nwboe HeHyneBoe 3HaveHue, YHKUUS
3aLUMThI NaponeM akTUBUPYETCS.

Mpw cnegytoLem BXofe B MeHI0 NapaMeTpoB Heobxoanmo 6yaeT KOpPeKTHO
BBECTM Naporib. B npoTMBHOM criy4ae npocMoTp 1 M3MeHeHNEe PyHKLIMOHANbHbIX
napameTpoB GyayT 3abnokupoBaHsbl.

BHMMaHme! 3anomMHWTEe yCTaHOBMNEHHBIN Naporb.

Ecnun F15.00 yctaHoeneH B 00000, naponb nonb3oBatens copacbiBaeTcs, 1
YHKLUMS 3aLUMTbl Naponem OoTKIovaeTcs.

®DyHKUUNO- 3aB0
HanbHbLIN HasBaHue dyHKunn [nana3oH HacTPOWKKN 3Haq'q. Uam.
Kono )
F15.01 C6poc HacTpoek 0~3 0 ]

0: Het onepauun
1: Copoc Bcex napamMeTpoB (KpoMe napamMeTpoB 3neKTpoABUrarTens).

MapameTpbl anekTpogBuratenss He cbpacbiBaloTcs. Bce ocTtanbHble
nonb3oBaTenbCKUE NapameTpbl BOCCTaHaBNMBAKOTCS 40 3aBOACKUX YCTAHOBOK,
COOTBETCTBYOLLMX Mogenu MY.

2: MonHbIN cOopoc napameTpoB.

Bce nonb3oBaTernbCckMe napameTpsbl (Bkntovas napameTpbl
aneKkTpodBuratens)  BOCCTAHaBMUBAKOTCA OO0  3aBOACKMX  YCTaHOBOK,
COOTBETCTBYHOLMX Moaenu MY.

3: Pe3epB

3HayeHue faHHoro beHKLl,VIOHaJ'IbHOI'O KOJa aBTOMaTU4eCKN C6paCbIBaeTCﬂ
B 0 nocne BbINONHEHNSsI onepauunu.
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DyHKLMO-
HanbHbIN HasBaHue cpyHKuumn Avana3oH HacTpomnkun
koA

F15.02 ATpUBYT N3mMeHeHus 0~1
napameTpoB

0: PaspelueHO n3aMeHeHue
Bce dyHkumoHanbHble kogbl MOryT ObITb U3MEHEHBI.
1: 3anpelleHo U3MeHeHue

3aBog.
3Hau.

Bce q)yHKLI,MOHaJ'IbeIe KOAbl AOCTYNHbI TOMbKO ANA NpOCMOTpa. MameHeHne

napameTpoB 386J'IOKI/IpOBaHO.

OaHHas dyHKUNS nossonser nonb3oBaTento

HeCaHKUMOHNPOBAHHOIO N3MEHEHUA.

3abnokupoBatb
M3MeHeHWe napameTpoB ANs NpefoTBpalLeHUst puUcka WMX CryyaiHOro Wim

Mpynna F16 — MapameTpbl ynpaBneHusi BooocHabxeHnem

®DyHKUUNO-
HanbHbLIN HasBaHue dyHKunn [nana3oH HacTPOWKKN
koA
F16.05 Bpems oxunaaHuns 0c~3600.0c

OTKIH0YeHnA Hacoca

3aBog.
3Hau.

20c

Usm.

Bpems, no wucTedeHum KOTOpPOro paboTalLmMii HACOC OTKMYaeTcs

(nepexoauT B "cnAwmn
naaeHusi NoTpebneHns HKe NOPOroBOro YPOBHS.

DyHKLMO-
HanbHbLIN HasBaHue dyHkuun [nana3oH HacTPOWKKN
Kon
F16.06 Bpems oxunaaHus 0c~3600.0c

BKIHOYEHMA Hacoca

3aBog.
3Hau.

10c

pPexuM) Npyu OOCTMXKEHWU 3a[aHHOTO AaBMEHUs U

Uzm.

Bpemsi 3agepxku nepen MOBTOPHbIM BKItodeHeM ("npobyxaeHnem")

Hacoca nocrne nageHna gaBneHnsa B CUCTEME HMXKE TOYKU BKITKOYEHUS.



DyHKUMO-

HanbHbIA HasBaHue dyHKunn
Kon,
F16.07 Mopor fasneHusa ans

BKIHOYEHMA Hacoca

3aBoa.
3Hau.

[nana3oH HacTporKku Usm.

(0.0 ~ 100.0%) x F16.08 80.0 % )

YpoBeHb faBrneHus (B MpoueHTax OT 3agaHHoro 3HadveHus F16.08), npu
KOTOPOM MPOUCXOAUT aBTOMaTnyeckoe BkroveHune ("npobyxaeHue") Hacoca.

®DyHKUMo-
HanbHbIN HasBaHue dyHkunn
Kop,
F16.08 YcTaBka aaBneHus

3aBop.
3Hau.

[Anana3oH HaCTPOWNKMN Uzm.

0.00 ~ F15.09 (MMa) 5.00 a)

HomuHanbHoe 3HayYeHne AaBneHusi, kotopoe HeobxoanMo noaaepXvBaTb
B cucTeme BoaocHabxeHusi. EamHuupbl nusmepermns: Meranackanu (MIMa) vnn
KunorpaMmMm-cuna Ha KBagpaTHbIN CaHTUMETP (Krc/cm?).

®DyHKUMo- 3aBon
HanbHbIA HasBanue cyHkummn [nana3oH HacTponKmn 3HaY i Usm.
Koa )
F16.09 [vanasoH gatyunka 0.00 ~ 100.00 (MIa) 10.00 o

AasneHunsa

HoMUWHanbHbI AnanasoH M3MepeHus daTynka AaBreHus, ncnonbdyemoro
B cucteme.

Mpumeyanne: Ecnm F00.03=10 (ynpaBneHue HacocoMm), Heobxoaumo
B COOTBETCTBUM C YCMOBWAMM Ha OObeKTe YCTaHOBWTb AManasoH AaTyvka
(F16.09) n 3agaHHoe pasnexue (F16.08).

®DyHKUMO-

HanbHbIA HasBaHue cyHkummn [nana3oH HacTpomnku 3:::{'“' U3m.
koA '
F16.10 OnopHoe HanpsixeHue 50.0 % ~ 100.0 % 81.0 % o

TOYKM MaKCUManbHow
mowHocTn (MPP)
COJIHEYHOW NaHenu
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3apaeT MUHMManbHOe OMnopHoe HampskeHne pAans anroputma MPPT
(mouncka ToYKM MakCUManbHON MOLLHOCTH).

Pacyet: OnopHoe HanpsbkeHne MPPT = (MakcumanbHoe pabouee
HanpsbkeHne doToanekTpudeckon naHenu / HanpsbkeHne xomocTtoro xofa
doToanekTpuyeckon naHenm) x 100%.

DyHKUMNO- 3aBo0
HanbHbIN HasBaHue dyHKkuun [vana3oH HaCTPOWKKN 3Haqn. U3zm.
Koa )
F16.11 KoadbduumneHt 0.000 ~ 2.000 1.000 o

perynupoBaHus
ckopoctu V/F

JaHHblii napamMeTp MO3BOMSIET CKOPPEKTUPOBATb BLIXOAHYK 4acToTy,
COOTBETCTBYIOLLYYIO TOUKE MaKCMarnbHON MOLLHOCTY.

BHumaHve: napametrp pgomkeH ObiTb 3agaH 06o0cHOBaHHO. CrvlKoM
BbICOKOE 3Ha4yeHue MOXeT MNpUBECTM K ocrnabneHuio MarHWTHOro nons
anekTpoaBuratens (ocnabneHuio Bo30yxaeHus).

OenicteuteneH Tonbko korga FO00.00=8 (Pexum VF-ynpaBneHuss ¢
OTCNeXnBaHNEM MOLLHOCTMW AN BOJOCHA0XeHNS).

DyHKLMO- 3aBon
HanbHbIN HasBaHue cpyHKkunmn [Avana3oH HacTpomnkun 3Hau : Usm
Kon )
F16.12 BepxHuit nopor F16.13 ~ 200.0 % 100.0 % =
Hanpsikenns MPPT
F16.13 HwxHuin nopor 0.0 % ~F16.12 75.0 % o

Hanpsixenna MPPT

[paHWUBl HaNPsXXeHWS Ha LKMHEe MOCTOSHHOTO Toka (B % OT HanpshkeHus
XOIocToro xoaa), npu kotopon anroputm MPPT octaeTcs akTUBHbIM.



PyHkuyo- 3aBog.

HanbHbIN HasBaHue cpyHKuumn Avana3oH HacTpomnkun 3Ha4 Uam.
Kon )
F16.14 YacToTa Ha BepxHEM 0.00 'y ~ F0O0.10 50.00 Iy, u]
nopore MPPT
F16.15 YacTtoTta Ha HUXHEM 0.00 'y ~ F00.10 0.00 'y 5]

nopore MPPT

F16.14 — BbixogHaa 4actoTa npeobpasoBaTens, Korga HanpsbkeHue Ha
LUMHe gocTuraeT BepxHero nopora MPPT (F16.12).

F16.15 — BbixogHas 4actoTa npeobpasoBaTens, Korga HanpsbkeHue Ha
LUMHe JocTuraeT HuwxkHero nopora MPPT (F16.13).

®DyHKUMNO- 3ason.

HanbHbIA HasBaHue cyHkummn Avana3oH HacTponkun 3HaY Usm.
Kon ’
F16.16 Mopor 3awmTel No 40.0 % ~ 100.0 % 45.0 % o
HWU3KOMY HanpsixkeHuto
MPPT

YpoBeHb HanpsKeHUsi Ha LUMHE MOCTOSIHHOrO Toka (B % OT HanpshkeHusi
XONnocToro xopa), Mpu AOCTMXKEHWM KOTOpOro npeobpasoBaTenb YacToTbl
OCTaHaBMMBAETCS MO OLIMOKEe HELOCTATOMHOIO HaNPSPKEHWS.

DyHKLMO- 3ason
HanbHbIN HasBaHue cpyHKuumn Avana3oH HacTpomnkun 3Haq.. Uam.
koA
F16.17 MyckoBas yacTtoTa 0.00 'y ~ FOO0.10 10.00 Ny u]
obHapyxeHus "cyxoro
xopa"

MuHuManbHas BbIXoAHas YacToTa, MPY NPEBbILLEHUN KOTOPOI aKTUBUPYETCA
dyHKUMS 0BHapyxeHus "cyxoro xofa" (OTCyTCTBUSA BOAbI).
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DyHKLMO-

HanbHbIN HasBaHue dyHKkunn
koA
F16.18 KoadbduumeHT Toka

obHapy»eHus "cyxoro
xopa"

3aBog.
3Hau.

Avana3oH HacTpomnkun Usm.

0.0 % ~ 300.0 % x
Tok xonocToro xoaa
(F03.10)

0.0 % =

YctaBka Toka (B % OT TOKa XONOCTOrO Xoda JMeKTpoaBuratens), Huke
KOTOPOrO ONpeaenserTcs cocTosiHme "cyxoro xoaa".

®DyHKUMNO-
HanbHbIN HasBaHue cyHkummn
koA
F16.19 Bpewms
noaTBEpPXAEHNS

"cyxoro xopa"

Avana3oH HacTponkun 3ason. Uam.
3Hau.
0.0 ~6000.0 ¢ 00c a

Bpewmsi, B TeyeHMe KOTOPOro TOK 3rekTpoAaBWraTensi JOMMKEH OCTaBaTbCs
Hwxke yctaBku (F16.18), npexae yem Byaet 3adukcmpoBaHa owmbka "cyxoro

xopa" (E-65).
DyHKUMNO- 3aBon
HanbHbIN HasBaHue dyHKkuun [Ovana3oH HaCTPOWKKN 3Hau i U3zm.
Koa )
F16.20 3agepxka 0.1 ~6000.0c 20c u]
aBTo3anycka no UV
3afjepKka BpemMeHW nepen  aBTOMATUYECKUM MNepe3anyckoM nocne

ncye3HoBeHus owmnbkn «Huskoe HanpsikeHue Ha 3MTy.

Ecnn F16.20=0.0, dyHKuMa aBTO3anycka MO HWU3KOMY HamnpsiKeHWto

OTKIKO4YeHa.
DyHKUMNO-
HanbHbIN HasBaHue dyHKkuun
Kon
F16.21 3agepxka aBTo-

3anycka o "cyxomy
xony"

[Onana3oH HaCTPOWKKN 3ason. Uzm.
3Hau.
0.1 ~6000.0 c 15.0c a



3apepxk

a BpeMeHu

ncyesHoBeHUs owmbkm "Cyxoi xoa".

nepen aBTOMaTU4YeCKUM

nepesarnyckom

nocne

Ecnn F16.21=0.0, doyHKuMs aBTO3anycka no "cyxomMy xoay" OTKIoYeHa.

®DyHKUUNO-

MOLLHOCTH

HanbHbLIN HasBaHue cyHKkummn [AnanasoH HaCTPOMNKu 3:::{“' Usm.
Kon )
F16.22 Bpemsi noucka 0.050 ~ 60.000 ¢ 0.500 ¢ o

MocTosiHHas BPEMEHU anroputMa nomcka To4K1 MakCcumarnbHON MOLLLHOCTU

(MPPT).
DyHKUMNO- 3
~ . aBof,.
HanbHbIN HasBaHue cyHkummn [Onana3oH HaCTPOMNKU 3HaY Uzm.
koA :
F16.23 KoadbcpumupmeHt 10 ~ 500 125 o
ycunenus MPPT

KoadhduumeHt ycunennsa kontypa MPPT, Brnusiowmii Ha CKOpPOCTb U
CTabnnbHOCTb OTCREXNBaHUS.

M3MEeHeHNs YacToTbl B npouecce noncka MPPT.

DyHKUMNO- 3aBo0
HanbHbIN HasBaHue cyHkummn [nana3oH HacTpomKu 3Haqn' Usm.
Kon '
F16.24 KoadbdpumumeHt 1~1000 100 5]
YCUMEHUs Mo CKOPOCTH
MPPT
[ononHuTenbHbIn  KOAMPAPULUMEHT YCUNEHUS, BAUSIOWUA Ha OUHAMUKY

DyHKLMO-

4acCTOTbl NpU noncke

HanbHbIN HasBaHue dyHKuun J[Anana3oH HacTponku 3:::{”' Usm.
Koa '
F16.25 Bpewms HapacTaHus 0.01 ¢ ~600.00 ¢ 15.00 c o
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Bpewmsi pasroHa Ansi npeaBapuTENbHOTO MOMCKA TOYKU MaKCMMarbHOW
MOLLHOCTM

DyHKUMNO-

HanbHbIN HasBaHue dyHkuun [Onana3oH HaCTPOWKKN 3::3?{’“' Uzm.
Koa )
F16.26 Bpems CHxeHuns 0.01 ¢ ~600.00 ¢ 15.00 c o

YacCTOTbl NpY NOUCKe

BpeMﬂ 3amMenneHna ona npeaBapuTenbHOro nomncka ToO4YKu MaKkcMManbHowm
MOLLHOCTW.

MpumeHeHne napameTpoB F16.22 ~ F16.26.

[aHHble napameTpbl akTuMBHbI Tonbko korga F00.00 = 8 (Pexum VF-
ynpaBneHusi C 0TCreXmBaHMEM MOLLHOCTM Ans BogocHabxenns ) unm F00.00 =9
(Pexkum SVC-ynpaBneHusi ¢ oTCNeXnBaHMeM MOLLHOCTY AN BOAOCHAOXeHUs).

Mpynna F17: NapameTpbl onTuMn3auum ynpaBneHus

DyHKUMNO- 3aBo
HanbHbIA HasBaHue cdyHkummn Avana3oH HacTponkun 3Ha'~|‘q- Usm.
Kon ’
F17.00 BepxHss 0.00 'y ~ F00.10 8.00 'y o

rpaHuua 4acToTbl
nepeknioYeHns Ha
DPWM

[OenictBuTeneH Tonbko ans pexuma V/F ynpaBneHus.

OnpefensieT pexuM  LUMPOTHO-MMMYNbCHOW  mogynsummn  (LWAM)  gns
aCUHXPOHHOTO anekTpoasurartens B pexumve V/F.

Hwxe  ycTaHOBMEHHOrO  3HAYeHWs  Ucnonb3yeTcs  7-CerMeHTHas
HenpepbiBHaA mMopynsums (bonblive noTepyu Ha NepekmioYeHne KIoYen, Ho
Manasi nyrniscaums Toka).

BblLLe ycTaHOBNEHHOIO 3Ha4YEHUA UCNONb3YeTCsi 5-cerMeHTHas npepbIBUCTas
mMopgynsums (Manble NoTepu Ha nepekntoyeHne, Ho GonbLuasi nynbcaums Toka,
YTO MOXET NPUBECTU K HECTABUNbHON paboTe anekTpoaBUraTensl).

OBbIYHO He Tpe6yeT N3MEHEHNA Ha BbICOKNX YacToTax



DyHKLMO-

HanbHbIN HasBaHue cpyHKuumn Avana3oH HacTpomnkun 3:::{’“' Usm
Kon )
F17.01 MeToa LLUINM- 0~1 0 a

MoZynauum

[HencreuTeneH Tonbko Ang pexuma V/F ynpaeBneHus.
0: ACMHXpOHHas MoAaynaumsa

Yactota Hecyulero curHana (uKCMpOBaHa W He 3aBUCUT OT BbIXOAHON
yacToTbl. MNpeumyLlectsa 6onee o4eBUAHbLI HA HU3KKMX YacToTax (Huxke 100 L),
A€ OTHOLLEHWE HeCyLLe HYacToTbl K BbIXOAHOW BbICOKO.

1: CuHXxpoHHasa moaynaums

YacToTa HecyLLero curHana MMHeNHO N3MeHSEeTCs C UBMEHEHWEM BbIXOLHOW
4YacToTbl, COXpaHAs MOCTOAHHOE MnepedaToyHoe umucno  (koadpuumeHT
mogynsumm). Micnonb3yeTcs Ha BbICOKUX BbIXOAHBIX YacToTax ANs yry4ylieHus
KayecTBa BbIXOQHOIO HaMpskeHus.

CuHxpoHHasi mogynsiums BCTynaeT B AeWlcTBue, korga paboyasi yactota
npesblwaer ~ 85 u. Ha yactotax HwxXe 3TOro 3HAYEHUs UCMONb3yeTcs
UKCcMpoBaHHast aCUHXPOHHAsA MOZYNSALMS.

DyHKUMO- 3ason
HanbHbIN HasBaHue cpyHKkuumn MAvana3oH HacTpoinku 3Ha4 i U3am.
Koa '
F17.02 Bbi6op pexuma 0~1 1 o

KOMMeHcaLum
MepTBOW 30HbI

0: bes komneHcauun
1: Pexnm komneHcaumm

O6bIYHO He TpebyeT n3meHeHnsi. HacTporka MoXeT NoTpeboBaTbLCHA TONbKO
npu ocobbix TPEGOBaHKAX K Ka4eCcTBY (HOPMbI BbIXOAHOMO HAMNPSXXEHUS UMK NpK
BO3HWKHOBEHUW aHOMarnuii anekTpoaBuratTens (Hanpumep, konebaxus).

Onsa anekTpoaBuratenem 6onbLuon MOLLIHOCTU pekomeHayeTtcs
MCMONb30BaTb PEXMM KOMMEHCcaLuu.
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DyHKUMO-

HanbHbIA HazBaHue cyHkLuuM [nana3oH HacTpomnKkmn 3:::"1' Uam.
Kon .
F17.03 my6uHa cnyyaiHon 0~10 0 o

M

0: CnyyariHas LWWUMM oTkntoyeHa.

1 ~ 10 ycTaHaBnuBaet rnybuHy crny4anHoro M3MeHeHNs YacToTbl HECYLLEro
curHana.

Mcnonb3oBaHue cnydanHon LUVIM no3sonseT caenatb MOHOTOHHbIN Pe3Kuii
3BYK anektpogsuratensi 6onee MSrkMM M CNOCOOCTBYET CHWDKEHWIO YPOBHS
BHELLUHUX 3MeKTpOMarHUTHbIX nomex (AMIT).

PasHas rnybuHa HacTpPOMKM [OaeT pasnuuHbIA  aKyCTUYECKMA 1
aHTUNOMEXOBbIV A(PdEKT.

®DyHKLMO-

HanbHbLIA HassaHue dyHKkumnmn [nana3oH HaCTPOWMKKU 3:::?' Uam.
Kon .
F17.04 AkTuBaums GbicTporo 0~1 1 o

OorpaHu4veHuns Toka

0: OTKNIOYEHO;
1: BkntoveHo.

AkTvBaUMs  YHKUMM  OLICTPOTO  OrpaHWYeHWs Toka  Mo3BoNseT
MWHUMU3NPOBATL BEPOSITHOCTb BO3HUKHOBEHWSI aBapuu MO MEPeToKy U
obecneunTts HenpepbiBHYO paGoTy NpeobpasoBaTtens YacToThl.

BHumaHve: pnutenbHas  HenpepbiBHas  pabota  npeobpasoBaTens
B pexume ObICTPOro oOrpaHuMyYeHuWs Toka HeaonycTuma, Tak Kak MOXeT
NPUBECTU K Neperpesy 1 NoBpexaeHuio. MNpu ANMUMTENbHOM OrpaHnyYeHnn Toka
npeobpasosatens Bblgact owwnbky E-40 (Meperpy3ka npeobpasosarens),
YKa3blBaloLLYy0 Ha HEOBXOAMMOCTb OCTaHOBKM.

DyHKUMO-

HanbHbIA HassaHue dyHKkunn [nana3oH HaCTPOWNKKN 3:::‘“ Uzm.
Kon '
F17.05 Koadpdpuument 100 % ~ 110 % 105 % o
MaKcMarnbHOro
BbIXOAHOTO

HanpshkeHunsa



3afjaeT MakcumanbHOe BbIXOAHOE HamnpshkeHue npeobpasosatens B
MPOLIEHTaxX OT HOMWUHAIIbHOMO HaNPSKEHUS CETU.

®DyHKUUNO-

_ . 3aBoa.
HanbHbIN HasBaHue dyHKunn [Anana3oH HacTPOWKKN 3Hay Usm.
Kon )
F17.06 YcTaBka 3awmThl No 200.0 B ~2000.0 B 3asucut ]
HU3KOMY HanNPsHKEHWIO oT MoZenu
3BEHa MOCTOSAHHOIO
ToKa

YpoBeHb HanpspkeHUsi Ha LMHEe MNOCTOSHHOro TOKa, NpuW  KOTOPOM
aKTnBUpyeTcAa 3alumTa.

®DyHKUMNO-
~ . 3aBoa.
HanbHbIN HasBaHue dyHKunn [vnana3oH HacTPoOMKu 3Hay Usm.
Kon )
F17.08 YcTaBka 3awmuTbl No 200.0 B ~2200.0B 3aBucut [ ]
nepeHanpsixeHunio oT MoZenu
3BEHA MOCTOSIHHOIO
ToKa

V|CI'IOJ'Ib3yeTCF| AnaA yCTaHOBKU YPOBHA HaNps>XXeHnsA, Npu KOTOPOM BO3HUKaET
aBapua nNo nepeHanpsa>XeHuto.

M'pynna FFF — 3aBoackue napameTpbl

®DyHKUMNO- 3aBo0
HanbHbIN HasBaHue dyHKuun [Ovana3oH HaCTPOWKKN 3Haqn. Uzm.
Koa )
FFF.00 3aBoackoii naponb 0 ~ 65535 00000 [

[aHHbIA  napameTp npedHasHayeH WCKMYMTENbHO ANs  CEpPBUCHbIX
MHXXEHEPOB 3aBOAa-u3roToBuTeNs. M3ameHeHWe napameTpoB B 3TOW rpymnne
6e3 cneuvanbHbiX 3HaHWUA U HEOBXOAMMOCTM MOXET NPUMBECTU K MOMHON
HepaboTocnocobHOCTM NpeobpasoBaTens YacToThbl, HAPYLLUEHWIO rapaHTURHBLIX
06s3aTenbCTB M HEBO3MOXHOCTM  BOCCTAHOBIIEHUSI  LUTATHOM  paboThl
obopynoBaHusa. HactoaTenbHO He peKkOMEHAYETCS U3MEHSITb 3HAYEHUsT B 9TON
rpynne napameTpos.
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Mpynna d00: MapameTpbl MOHUTOPUHra

[aHHasi rpynna napameTpoB MO3BOMSET OTCMEXMBATb KrtoyeBble paboune
XapaKkTepucTkn npeobpasoBaTtenss B peanbHOM BPEMEHW 4Yepe3 naHernb

ynpasneHua unu no NpoToKony CBA3N.

DyHKUMO- Appec
HanbHLIA koA HasBaHue dyHKunMn EAvHULLI n3MepeHuns Modbus RTU
d00.00 Paboyas yacTota 0.01Ty 7000H
d00.01 OnopHas yacToTta 0.01 Ty 7001H

HanpsikeHne WuHbl
d00.02 3T 0.1B 7002H
d00.03 Beixonroe 1B 7003H
HanpspkeHve
d00.04 BbixogHol Tok 0.01A 7004H
d00.05 BbIxogHas MOLLHOCTb 0.1 kBT 7005H
d00.06 BbixogHoW MOMEHT 0.10 % 7006H
d00.07 CTaTyC AUCKPETHbIX 6uT. Macka 7007H
BXOAI0B
d00.08 CTaTyC AMCKPETHbIX 6uT. Macka 7008H
BbIXOZ0B
3HaueHve
d00.09 aHanorosoro Bxoga 0.01B 7009H
AVI
3HayeHne
d00.10 aHanoroBoro Bxoga 0.01 mA 700AH
ACI
d00.11 ObpatHas cas3e Mo Ma, krc/cm? 700BH
[OaBneHnio
d00.12 Peszeps - 700CH
d00.13 Peseps - 700CH
d00.14 OTtobpaxxaemas ) 700EH
CKOPOCTb Harpy3sku
d00.15 BapaHue PID - 700FH
d00.16 O6paTtHas cBssb PID - 7010H

169

instart-info.ru



d00.17 Tekywas ctyneHb MK - 7011H
d00.18 Peseps - 7012H
d00.19 Cropocte o 0.01 1y 7013H
obpaTHol cBsA3U
d00.20 Ocraslueecs spema 0.1 MuH 7014H
paboTbl
3HaveHne
d00.21 aHanoroBsoro Bxoga 0.001B 7015H
AVI po koppekuum
3HayeHve
d00.22 aHanorosoro Bxoga 0.01 MA 7016H
ACI fo koppekumu
d00.23 3apaHve gasneHusa Mna, krc/cm? 7017H
d00.24 JInHeHasi ckopocTb M/MWUH 7018H
d00.25 Texywiee Bpeus MUAH 7019H
BKIMIOYEHUS
d00.26 Texywee spews 0.1 MuH 701AH
paboTbl
d00.27 Peseps - 701BH
3apanve no Modbus o
d00.28 RTU 0.01 % 701CH
d00.29 Peseps - 701CH
d00.30 OcHoBHas YactoTta A 0.01 Ty 701FH
BcnomoratensHas
d00.31 Gactora B 0.01 My 701FH
d00.32 Peseps - 7020H
d00.33 Peseps - 7021H
d00.34 Peseps - 7022H
d00.35 LleneBoit MOMeEHT 0.1 % 7023H
d00.36 Peseps - 7024H
d00.37 Yron koadduumeHTa 0° 7025H
MOLLHOCTN
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BxogHoe HanpsikeHne

d00.38 cetm B 7026H
LieneBoe HanpsixeHve
d00.39 VF-paaneneHus B 7027H
BbixogHoe
d00.40 HanpsikeHue VF- B 7028H
pasgeneHus
d00.41 Craryc BxopHeix 6uT. Mmacka 7029H
TEPMUHANOB
CTaTyc BbIXOAHbBIX
d00.42 TepMUHanoB 6uT. Mmacka 702AH
d00.43 Pe3seps 6u1T. Macka 702BH
d00.44 Pe3zeps 6uT. Mmacka 702CH
d00.45 VHdpopmaums o6 - 702DH
’ olnbke
d00.58 Peseps - 703AH
d00.59 Peseps - 703BH
d00.60 Peseps - 703CH
Cratyc
d00.61 npeoBpagosatensi 6uT. Mmacka 703DH
d00.62 Kop akTuBHOM OLWINGKKN - 703EH
d00.63 Peseps 0.00 % 703FH
d00.64 Peseps 0.01 % 7040H
d00.65 Bepxuuit npepen 0.10 % 7041H
MOMeHTa
d00.79 Sapaknas °C 704FH

Temneparypa
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FnaBa 7. YnpaBneHue no KOMMyHUKaLMOHHOMY NPOTOKOMY
Modbus RTU

Mpeobpaszoatenu yactoTbl cepum INVENT noggepxvBator cTaHOapTHbIV
npotokon cea3n Modbus RTU. C nomouubio koHTponnepa unu MK MoxHO
ynpaBnsTb YCTPOMUCTBOM, a TakkKe W BbINOMHATb MOHWUTOPWHI MapameTpoB.
Mpexge, 4Yem wucnonb3oBaTb coeauvHeHve no npotokony Modbus RTU,
03HaKOMLTECh CO creayoLlei uHpopmauumei o 6esonacHocTu.

Korna ynpasneHue yCTpOIZCTBOM nnaBHOIoO nycka npounssBoanTcA
AVNCTaHUMOHHO, y6eautecb, 4To Bbl cobniogaete TexHuKy 6Ge3onacHOCTW.
Obs3aTenbHO coobwmTe MepcoHany, WMmetowemy AOoCTyn K YCTPOMCTBY
NaBHOMO Nycka, 4To OHO MOXeT ObITb 3anyuieHo B nobon MOMEHT

B paHHOM rnaBe BCe 3HayeHUst C MHAEKCOM «h» nokasbiBatoT,
—_— 4YTO [aHHOe 3HayeHWe yKasaHO B LUeCTHaAuaTepUyHON cucTeme
— cuncnenus (hex). Ecnn nHgekca HeTt, 3HauuT, 3Ha4YeHVe yKasaHo B
[eCATUYHOM cnucTeme cuncneHmns (dec).

Cepus INVENT umeeT fiBa ceTeBbIx pexuma: pexum Master/Slave n pexum
Master/Slaves.

PucyHok 7.1 — Cemesoli pexxum Master/Slave

INSTART®



Puc. 7.2 Cemesol pexxum Master/Slaves

HacTtpolikn napameTpoB CBSA3M BbIMOMHAETCHA B (hyHKLUMOHanbHoM rpynne F13.

7.1 CtpykTypa coobLieHus

MpoTtokon ModBUS BkntovaeT ABa Bupa pexuma nepegaqmn (pexum RTU
n ASCIl), INVENT nopgepxuBaeT Tonbko pexum RTU, cooTBeTcTBylOLLME
AaHHble cnegyoLme:

GainTbl: 1 cTapToBbI 6UT, 8 GUTOB AAHHBLIX, KOHTPOSbHBIA BUT U KOHEYHBI
6uT. Mpwn Hanuuum npoBepoyHoro Guta 1 GUT NPOBEPKU YETHOCTU/HEHYETHOCTU U
1 KOHeuHbIV 6UT. Korga GuT YeTHOCTM OTCYTCTBYET, UMEETCS 2 KOHEYHbIX BuTa.

CTAPTOBbIN BUT MPOBEPOYHbIN KOHEYHbIN
BUT BUT BUT

B pexxume RTU cooblLieHne Bcerga MMeeT MHTepBasn BpeMeHu nepegayn He
MeHee 3,5 6aiiToB B Havane. CTpykTypa coobLueHuin (3anpoc/oTBeT) nepegaeTca
B CriefyloLlemM rnopsiake: agpec MalluHbl, Ko KOMaHAbl onepauuu, AaHHble
n koHTponbHoe cnoBo CRC. lMNepepaya kaxporo Ganta ocyllecTBnsieTcst B
LecTHaguaTepnyHoM dopmare. dPopmaT AaHHbIX Crieay LU

®dopmat nepeaaym aaHHbix Modbus RTU

< »
< >

Crapt-6ut Anpec Peructp DNaHHble I'ngl;{egka Cron-6uT

1. [Ons onpegeneHnss Hayana cooOlleHnss ucnonb3yercs naysa
NPOAOIMKUTENBHOCTbIO HEe MeHee 3,5 cumBonos (14 6uT).

2. Ecnn naysa npu nepepaye coobuieHns 6onee yem 1,5 cumsona (6 6uT),
TO JaHHOEe cooOLeHNe cHMTaeTCs ONBOYHBIM.



Tabnuua 7.1 — CtaHgapTHasa cTpykTypa coobuenns RTU

Mone Onucanue
START T1-T2-T3-T4 (Bpems nepenaum 3,5 Gaiita)
SLAVE ADDR Agpec ceasu: 1 ~ 247
CMD 03H: yTeHne napameTpoB NOAYMHEHHOIO YCTPOWCTBA;
06H: 3anuck napameTpoB NOAYNHEHHOTO YCTPONCTBA
DATA (N-1)
DATA (N-2) [aHHble: rpynna napameTpa, Homep napameTpa,
______ 3HaYeHne napameTpa
DATAO
CRC CHK crapwiero
paspsga
Mposepka 3HayeHus: CRC
CRC CHK mnaguwero
paspsina
END T1-T2-T3-T4 (Bpems nepenaum 3,5 6aiiT)

3. MNposepka aaHHbIX CRC ncnonb3syercs Ana nposepku 6anTtos coobLLEeHNs.

Tabnuua 7.2 — Kogbl dyHKUMIA

F'pynna napameTpoB KoMMyHMKaLMOHBbIN 3anucb B RAM
afapec
F00 ~ F15 0xA000-0xAFFF 0x4000-0x4FFF
F16 ~F17 0xB000-0xB1FF 0x5000-0x51FF
FFF 0xCF00-0xCFFF 0x6F00—-0x6FFF
doo 0x7000-0x70FF -

7.2 OnpeneneHne agpeca nepeaayv gaHHbIX

Mpumep o6meHa (PyHkuusa 03H)
YUrteHune 2 pernctpoB HauuHas ¢ agpeca 2102H:

3anpoc (Master — Slave) OrBerT (Slave — Master)
Appec=01H, ®yHkuma=03H, Appec=01H, ®yHkuma=03H,
Crapr=2102H, Kon-s0=2, CRC Kon-Bo=04H, faHHble=2 crioBa, CRC
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Mpumep obmeHa (PyHkumsa 06H)
Banuce 3HauveHus 1770H (6000) B pernctp 0004H:

3anpoc (Master — Slave) 3anpoc (Master — Slave)

Anpec=01H, ®yHkuns=06H, Anpec=01H, ®yHkuns=06H,
Appec=0004H, OaHHble=1770H, CRC Appec=0004H, aHHble=1770H, CRC

Mockoneky EEPROM yacto nepesanucbiBaeTcs, 3TO COKpallaeT CpoK
cnyx6bl EEPROM; pans  HekoTopblX MapameTpoB €eCTb BO3MOXHOCTb
3anucbiBaTh 3HavyeHus B onepatueHyto namsate RAM. [nsa 3anucu B RAM cwm.
Tabnuuy coorBetcTBMS 7.3.

Ipynna dOO — Tonbko AnNa YTeHus. Agpeca AN 3TOW rpynnbl
f— napameTpoB MOHUTOPUHra ykasaHbl B onncaHum rpynnsl d00.

HekoTopble napameTpbl Henb3s W3MeHATb Mpu paboTaroem
M4Y. Mpu n3meHeHMn napameTpoB Koga (PyHKUMM criegyeT Takke
YYMTbIBaTb AManasoH HACTPONKN NapameTpoB, EANHNLI U3MEPEHUS.

7.3 Tabnuubl perucTpoB CBA3MU
Tabnuua 7.4 — MNapameTpbl MOHUTOPWHIa (TOMNBKO YTEHWE)

Appec OnucaHue Appec OnucaHue
napameTpa byHKUUMN napameTpa napameTpa
YcTaHoBrneHHoe
1000H 3Ha4yeHne 1010H Ycraska MNI-
4acToThbl NO CBA3N perynsitopa
(-10000...10000%)
1001H PaBouas yacTota 1011H Obparnas cessb
nvg
1002H Hanpsxetme 1012H PLC
LUMHBI
1003H BbixogHol Tok 1013H Peseps
1004H BbixogHoe 1014H O6paTtHas cBsi3b Mo
HanpsikeHve ckopocTtu (0,1 I"'y)
1005H BbixogHas 1015H OcraBlueecs Bpemst

MOLLHOCTb paGOTbI



1006H BBIXOZHOM MOMEHT 1016H Hanpsxenue
0o AVI-koppekuum
1007H Pab6oyasi ckopocTb 1017H Tok po ACI-
KoppeKuumn
1008H dnar BXogHbIX Anc- ) Peseps
KPETHBIX KIieMM
1009H ®nar BbiXOfHbIX 1019H JnHeltHas ckopocTb
[OUCKPETHBIX KNeMM
100AH Hanpsoketine AVI 101AH Bpews pabore! oT
BKIOYEHUS!
100BH Tok ACI 101BH Texywee spews
pabortbl
100CH Peseps - Peseps
100DH Peaeps 101DH BagaHHoe 3HaveHve
no cBsiau
dakTuyeckas
100EH Peseps 101EH CKOpOCTb 0BpaTHow
CBSI3U
100FH Harpy3ska no 101FH MHH?Kaumﬂ
CKOPOCTU OCHOBHOW YacToTbl A
_ R 1020H VIH,quauym BCIMOMO-
raTenbHoM YacToTbl B

*Mpumeyanne: 10000 cootsetcTByeT +100,00%, -10000 cooteetcTByYeET -100,00%.
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Tabnuua 7.5 — YnpasneHue nyckom n octaHosom MY (Tonbko 3anuce)

?SE;;: K((’”E;’)Ja Onucanue
0001 Mpsamoii nyck
0002 PeBepcHbI nyck
0003 MpaAmoii ToNYKOBLIN pexum (Jog)
2000H 0004 PeBepcHbIn TonukoBbINn pexum (Jog)
0005 OcTaHoB no nHepuun
0006 TopMoxeHune ¢ 3amenneHnem
0007 Cbpoc owmbkn

Tabnuua 7.6 — CoctosiHue MY (Tonbko YTeHve)

Anpec

3HauyeHue

(HEX) (HEX) OnucaHue
0001 Mpsimoe BpaLyeHve
3000H 0002 Pesepc
0003 OcraHoB

Tabnwuua 7.7 — YnpasneHue uMdpoBbiMU BbIXO4aMM (TOMNBKO 3anuch)

Appec (HEX) bur Bbixoa
BITO, BIT1 Peseps
2001H
BIT2 YnpaeneHue pene R

Mpoeepka naponsi: Agpec AFOOH: BBog napons. [Mpu Bo3Bpaliaemom
3Ha4yeHun 8888H npoBepka cunTaeTcs ycneLwwHon.

C6poc napametpoB: Agpec AFO1H: 3HaueHne ot 0000H go FFFFH (0 —

65535).
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Tabnuua 7.8 — YnpaBneHne aHanoroBbiM BbIXOAOM (TOMbKO 3anuch)

Ouana3oH
Appec (HEX) (HEX) CooTBeTcTBMUE
2002H 0000 - 7FFF 0 % — 100 %

Tabnuua 7.9 — XypHan cobbiTuii npeobpasosaTens (YTeHne)

Koa owmn6kun

Appec (HEX) (HEX) Tvn owmn6kn
0000 Meperpy3aka no Toky nNpv pasroHe
0002 Meperpy3aka no Toky npv 3aMmeaneHnum
0003 Meperpyaka o ToKy B peXuMe NOCTOSHHO CKO-
poctn
0004 MepeHanpsikeHve nNpy pasroHe
0005 MNepeHanpshkeHne Npu 3ameaneHun
0006 [MepeHanpskeHne B peXxuMe NOCTOSIHHON CKOPOCTU
0007 Owmnbka TOPMO3HOrO MoAynst
0008 MoHwxeHHoe HanpspkeHve Ha 3MT
0009 Meperpy3ka M4
000A Meperpyska anektpoasuratens
8000H 000B O6pbIB hasbl Ha BXoade
000C O6pbIB (hasbl Ha BbIXOAE
000D Meperpes cunosoro mogyns MY
000E BHelLuHsist oLumbka
000F Owmbka Modbus RTU
0010 Owwumbka U3amMepeHusi Toka
0012 OLwwmbka naeHTUMKaLMM 3eKTpoaBMraTens
0013 Owwmbka yteHusi/3anuen EEPROM
0015 AnnaparHas owmbka MY
0016 MpeBbiLLeHe cyMMapHOro BpeMeHun paboTbl
001D Meperpyska cunosoro mogyns M4
001E MoTepsi NNO-06paTHO cBSI3N
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001F

OrpaHquHme TOKa

0028 MpeBbiLLEHVE OTKIIOHEHNS CKOPOCTN
002A Owwmbka HayanbHOro NOMOXEHNs
005C Owmbka "Cyxon xop" (PV Hacoc)
0041 Meperpy3aka no ToKy nNpu pa3roHe

Tabnuua 7.10 —

Owmnbkn 0TBETOB BEAOMOrO YCTPOMCTBA

Appec (HEX) KOH(':;E'I)SSKM Tvn owmn6kn
01H Owwmbka napons
02H Owmbka KoMaHab! YTeHUs/3anucu
03H Owwnbka CRC
04H Heponyctumein agpec

8001H

05H Heponyctumbiin napametp
06H Heponyctumoe n3veHeHve napameTpa
07H Cuctema 3abnokupoBaHa
08H MapameTtp coxpaHsercs
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aBa 8. CoobLueHns 0 cocTosiHuM npeobpasoBartens
4YacToThbl

Mocne BO3HMKHOBEHMSA cobbiTus Y peanuayeT QYHKUMIO 3awnTbl U
oTobpaxaeT kog Ha Aucniiee naHenu ynpasnenusi. MNonb3oBatenb MOXeT
onpeaenuTb TUN CcobbITUA, NPOaHaNU3NPoBaTh MPUYUHBI U BbINOMHUTL MOWCK
1 ycTpaHeHue B cCOOTBeTCTBMU Tabnuuen 8.1. Ecnun HencnpaBHOCTb HE MOXeT
ObITb yCTpaHeHa cunamu nonb3oBartensi, crneayet o6paTUTLCH B TEXHUYECKYIO
nogaepxky «MHcTapT».

Mpn BO3HNMKHOBEHUWN OLLUMBOK, CBSA3AHHbIX C MPEBbILLIEHMEM TOKa
unu Hanpsbxenusa (E-01 — E-11, E-14, E-18, E-21, E-22, E-40, E-60)
3anpellaeTcs BO30OHOBNATL paboTy [0 YCTpaHEHUst MPUYUHBI
BO3HWKHOBEHUSI HENCNPaBHOCTU UMK He paHee, YeM yepesd 10 MUHYT
nocrne BO3HUKHOBEHUS OLUNBKN.

Tabnuua 8.1 — XypHan cobbitui cepun INVENT

CobGbITne Kog Bo3MoXHbIe NPUYUHBLI Mepe!
ycTpaHeHus
E-01 Meperpy3ka | 1. K3 B uenu Harpysku 1. Yctpanutb K3
CUIOBOrO 2. OnuHHBIA kKabenb go 2. YcTaHoBUTb Apoccernb
mogyns MY | anekTpogBuratens nnm punstp
3. MNeperpes moayns 3. MpoBepuTb oxnaxaeHue,
4. HeHapgexHble BEHTUNATOP
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coeMHeHus

5. HeucnpaBHocTb nnatbl
ynpasneHust

6. HencnpaBHocTb
[OpanBepHo Nnatbl

7. HencnpasHocTb Moaynsi
IGBT

4. MNpoBepuTb CoeanHEHNS
5-7. ObpatnTbecs B Cryx0by
noAaepXKu



E-02

E-03

E-04

E-05

E-06

Meperpy3ka
no ToKy npwu
pasroHe

Meperpyska
no TOKy

npv 3amen-
neHwn

Meperpyska
o TOKy B
pexume
MOCTOSIHHOM
CKOpPOCTU

MNepeHanps-
KEHVe npu
pasroHe

MepeHanps-
XeHue npu
3amenne-
HUU

1. K3 B uenu Harpysku

2. BekTopHoe ynpaBnexue
6e3 ngeHTudmkaumumn

3. Manoe Bpems pasroHa
4. HeBepHble HacTpoWiku
MomeHTa unm V/IF

5. Huskoe HanpsixeHve
cetn

6. MNyck Ha BpaLatowuiics
anekTpoaBuraTens

7. Ckayok Harpysku npu
pasroHe

8. MowHocTb MY
3aHWxeHa

1. K3 B uenwu Harpysku

2. BekTopHOe ynpaBneHue
6e3 naeHTudukauum

3. Manoe Bpemsi
TOPMOXEeHUs!

4. Huskoe HanpspkeHve

5. Cka4ok Harpyskv npu
TOPMOXEHUN

6. OTCyTCTBYET TOPMO3HOW
Moaynb/pesnctop

1. K3 B uenu Harpysku

2. BektopHoe ynpaBneHue
6e3 ngeHTudnkaumm

3. Huskoe HanpsixeHve

4. CKka4vok Harpysku

5. MowHocTtb MY
3aHWxXeHa

1. Bbicokoe HanpsixeHue
cetu

2. OnekTpoasuratesnb B
pexume pekynepaumm

3. Manoe Bpemsi pasroHa
4. OTCYyTCTBYET TOPMO3HOW
Moaynb/pesnctop

1. Bblcokoe HanpsbxkeHue
cetn

2. OnekTpoasurarernb B
pexvme pekynepauum

3. Manoe Bpems
TOPMOXEeHUs

4. OTCYTCTBYET TOPMO3HOM
MoZayrnb/pe3ncTop

1. Yctpanutb K3

2. BbinonHunTb naeHTudm-
Kauwio

3. YBenuunTb Bpemsi pasroHa
4. HactpowuTb kpuByto V/F
5. lMpoBepuTb HanpshxeHne
6. Vicnonb3oBaTb nyck ¢
nporneTom

7. YcTpaHUTb CKavok
Harpy3ku

8. Bbibpath MY GonbLuei
MOLLHOCT

1. YctpaHutb K3

2. BbInonHuTb naeHTudm-
Kaumto

3. YBenmuntb Bpemsi TopMo-
XKEHWS

4. MNpoBepuTb HanpsbxeHne
5. YcTpaHuTb ckayok
Harpysku

6. YCTaHOBWTb TOPMO3HOM
Moaynb/pesncTop

1. Yctpanutb K3

2. BbInonHunTb naeHTudm-
Kauwo

3. MpoBepuTb HanpsbxeHne
4. YCTpaHUTb CKkavok
Harpy3aku

5. Bbibpatb N4 GonbLuen
MOLLHOCT

1. MNpoBepuTb HanpsxeHne
cetn

2. YCTaHOBUTb TOPMO3HOMN
pesvicTop

3. YBenmuuntb BpeMs pasroHa
4. YCcTaHOBUTbL TOPMO3HOM
Mozaynb/pesuncTop

1. MNpoBepuTb HanpsbKeHve
cetn

2. YcTaHoBWUTb TOPMO3HOM
pesvcTop

3. YBenmumtb Bpems TopMo-
XKEHnst

4. YcTaHOBUTb TOPMO3HOM
mMogynb/pe3ncTop



E-07 MepeHa- 1. Bbicokoe HanpsbxeHue 1. MpoBepuTb HanpsxxeHne
npsbkeHne cetn cetu
B pexumve 2. OnekTpogsurartens B 2. YcTaHOBWUTb TOPMO3HOM
MOCTOSIHHOW | pexume pekynepauum pesucTop
CKOpOCTU
E-08 Owmbka 1. HanpspkeHune ceTu BHe 1. MpoBepuTb HanpskeHne
nuTaHms AvanasoHa cetu
nnatbl
ynpasneHus
E-09 [MoHWxeH- 1. MponagaxHue 1. CHpocuTb oLwmnbKY
HOe Hanpsi- | HanpsbkeHus 2. MpoBepuTb HanpskeHve
XeHue Ha 2. HanpsixeHue ceTn BHe cetn
3NT avanasoHa 3-6. O6patutbcs B cnyxoby
3. HencnpaeHocTb NnoaAEepXK1
3MT scneacrtene
HEeoAHOKpaTHOW
neperpysku no Toky
4. HeuncnpaBHOCTb
BbINPAMUTENS NN
pesucTopa
5. HencnpaeHocTb
[npanBepHo Nnatbl
6. HencnpaBHocTb nnatbl
ynpasneHus
E-10 Meperpyska | 1. Meperpy3 unn 1. MNpoBepunTb Harpyaky n
ny 3aKnMHMBaHne MeXaHuKy
anekTpoasurarens 2. Bbibpatb N4 GornbLuen
2. MowHocTtb MY MOLLHOCTH
3aHKeHa
E-11 Meperpyska | 1. HecummeTpus BxogHoro | 1. MpoBepuTb ceTb
3neKTpo- HanpskeHus 2-4. O6patuTtbes B Cnyxo6y
nasuratens 2. HeucnpaBHocTb noaaepxKu
ApanBepHo Nnatbl
3. HencnpasHOCTb 3awwuThbl
OT NnepeHanpshxeHnin
4. HencnpaBHOCTb Nnathbl
ynpasneHus
E-12 O6pbiB 1. Hecummetpusa BxogHoro | 1. MpoBepuTb ceTb
dasbl Ha HanpskeHus 2-4. ObpatuTtbes B Cnyx0y
BXofae 2. HencnpaBHOCTb noaAEepXKN
OpanBepHo Nnatbl
3. HencnpaBHOCTb 3awuThbl
OT nepeHanpspKeHni
4. HeucnpasHocTb nnatsl
ynpasneHust
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E-13

E-14

E-15

E-16

E-18

E-19

E-22

O6pbiB
dasbl Ha
BbIXofe

Meperpes
CUINOBOro
mopyns M4

BHewwHsis
owwmbka

Owwnbka
Modbus
RTU

Ownbka
n3mepeHus
Toka

Owwnbka
WOEHTU-
drkaumm
3neKTpo-
asurarens

Owmnbka
yTeHusi/
3anucu
EEPROM

AnnapatHas
owwmbka MY

1. O6pbIB B kabene
anekTpoaBuraTens

2. HecummeTpus TokoB

3. HencnpasHocTb
[OpanBepHo Nnatbl

4. HencnpaBHocTb Mogyns
IGBT

1. Beicokas Temnepatypa
cpenbl

2. 3acopeHwue cuctembl
oxnaxaeHus

3. HeucnpasHocTb
BeHTUNsTOpa

4. HencnpaBHOCTb
TepmucTopa

5. HencnpasHocTb Mmogyns
IGBT

1. AKTUBEH curHan Ha
MHOFO(YHKLMOHANEHOM
BXoAe

1. HencnpaBHOCTb BEpXHErOo
YPOBHSI

2. O6pbIB Kabens cBs3n

3. HeBepHble HacTpowikm
apanTepa (F00.28)

4. HeBepHble HaCTPOWiKK
cBsA3m (rpynna F13)

1. HencnpaBHOCTb JaTuvkoB
Toka

2. HevcnpaBHocTb ApaviBep-
HOW nnarbl

1. HeBepHble napameTpbl
anekTpoasuratens

2. TanmayT npoueaypbl
naeHTumKaumm

1. HeucnpasHocTb
MukpocxeMbl EEPROM

1. OeicTBytowas owmnbka
nepeHanpspkeHnst

2. feicTBytolas owmnbka
neperpysku

1. MpoBepuTb kabenb n
anekTpoaBurarens

2. MpoBepuTs 0GMOTKM
anekTpoasurarens

3-4. O6patuTtbes B Cnyxoby
noaaepXKv

. OBecneunTb BEHTUNALMIO
. MpoumncTUTL BO3AYX0BOABI
. 3aMeHUTL BEHTUNSTOP

. 3aMeHUTb TepMUcTOp

. 3aMeHNTb MoayInb

a s N =

-

. CbpocuTb oLmnbKy

. MpoBepunTb NogknoyeHne
. MpoBepuTb kabenb

. Mposeputb FO0.28

. MposepuTb rpynny F13

B ON =

1. 3ameHUTb JaTymKn Toka
2. 3aMeHWTb apanBepHY0
nnary

1. MpoBepuTb NapameTpbl No
LUMNbAVKY

2. MpoBepuThb kaberb anekT-
poaBuratens

1. 3ameHnTb NNaTy ynpas-
nenvs

1. YcTpaHuTb npuymnHy nepe-
HanpsbkeHus

2. YcTpaHuTb NpuYnHy
neperpysku



E-26 MpeBbI- 1. HakonneHHoe Bpems 1. BbInonHuTb c6poc Yepes
LeHve paboTbl 4OCTUIMO YCTaBKN | MHULMANWU3aLMIo napame-
CyMMapHOro TpoB
BpeMeH
paboTbl

E-27 Monb3oBa- 1. AKTUBEH curHan Ha 1. CHpocuTb oLwmnbKy
Tenbckas HasHa4YeHHOM BXxope
owwubka 1

E-28 Monb3oBa- 1. AKTMBEH curHan Ha 1. C6pocuThb oLMBKY
Ternbckast HasHa4YeHHOM BXxofe
owubka 2

E-29 MpeBbI- 1. HakonneHHoe Bpemsi 1. BbinonHuTb cHpoc Yepes
LeHve BKIIOYEHUS JOCTUMIO MHULManusaumio napame-
BpEMeHn ycTaBKn TpoB
BKIIOYEHUS

E-30 XonocTon 1. Tok Huxe yctaBku F12.64 | 1. MpoBepuTb Harpyaky u
xof, HacTpoikn F12.64-F12.65

E-31 MoTeps 1. CurHan obpartHol cBsiaun 1. MpoBepuTb curHan unu
MO-o6pat- | Hwxe ycTaBkn F09.26 ckoppekTuposatb F09.26
HOW CBS3N

E-40 OrpaHnye- 1. Meperpys nnu 3aknuHm- 1. MpoBepunTb Harpyaky n
Hue Toka BaHWe anekTpoasuratens MexaHuKy

2. MowHocTb MY 3aHmkeHa | 2. Buibpatb M4 GonbLuei
MOLLHOCT

E-42 Mpesbl- 1. He BbINonHeHa noeHTu- 1. BbInonHUTh MaeHTUn-
LueHve huKaLws aneKkTpoasuraTens | Kauuio
OTKNOHeHWs | 2. HeBepHble ycTaBku 2. [poBepuTL HAaCTPOKN
CKOPOCTH F12.68-F12.69 F12.68-F12.69

E-51 Owwnbka 1. HeBepHble NnapameTpbl 1. MpoBepuTb NapameTpbl
HavanbHoro | anekTpopsuratens anekTpoasuratens, obpatuTs
NONOXeHNs BHMMaHWe Ha TOoK

E-55 Ownbka 1. Ownbka Ha BEAOMOM 1. OnpegenuTb Kof owmnbku
CBSi3U ycTpoiicTBe Ha BEAOMOM W YCTPaHUTb
Master-
Slave
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E-60 Owwmbka 1. K8 Topmo3Horo 1. MNpoBepuTb peanctop

TOPMO3HOrO | pesucTopa unm NN 06paTUTLCS B CRYXOY
mogyns HeWcnpaBHOCTb MOAYNs NOOAEPXKKN

E-65 Owwbka 1. Cpabotana 3awura ot 1. Cm. onncanve napame-
"Cyxoit xon" | cyxoro xoga TpoB F16.10-F16.26
(PV Hacoc)

aea 9. [lononHuTenbHbIe oNuumn
9.1 MokpbITUE NTaKOM U KOMNayHAOM

Ba3oBoe nokpbITMe NeyaTHbix nnat - knacc C2C: npuMeHsieTcsl B MecTax ¢
HOpMasibHbIM YPOBHEM 3arpsi3HSIOLLMX BELLECTB.

Mpn pabote obopyaoBaHWA B IKCTpPeMarbHbIX (arpeccuBHbIX) pabouymx
cpefax peKOMEHAYeTCst AOMNOMHUTENbHAs 3aluuTa — creumnarnbHoOe NMoKpbITUe
reyYaTHbIX NnaT nakoM UM KoMnayHAoM.

[aHHas onuus sBnseTcs Havbonee onTMManbHOW aOnsa obecnevyeHus
HafeXHOCTN paboTbl YacTOTHLIX NpeobpasoBaTenein Unu yCcTpoucTB NaBHOro
nycka B XECTKMX YCIOBUSIX U NPY BO3AENCTBUN APYrMX arpeCcCcuBHbIX (DakTopoB
(Bnara, nbinb U T.0.).

9.2 KomnayHp

Mpu pabote  obopyaoBaHus B
3KCTpeMarbHbIX (arpeccuBHbIX) paboumx
cpefax pekoMeHOyeTcsi AOMnonHuTernbHas
sawuTa: cneuunansHoe noKpbITHe
neyatHbIX mnat KomnayHgom. [laHHas
onuus siBnsieTcs Hanbonee onTMManbHOM
ans  obecnevyeHus HagexXHocTu paboTbl
YaCTOTHbIX npeobpasoBarenen unm
YCTPOWCTB MfaBHOTO MNycka B XXECTKUX
YyCroBMsiX W MNpu BO3AEUCTBUM  ApYrux
arpeccuBHbIX (PakTopoB (Bnara, Mbinb U
T.n.).

MpenmyLiecTBa:

MoBbiweHHasn MexaHu4yeckast
YCTOMYMBOCTb: 3(PEKTUBHO 3alumiaeT
oT BMOpauui, BO3HMKAKOWMX B MpoLecce
paboTbl.



Bbicokast Tennootaada: yCTponcTeo He
HarpeBaeTCsi B MnpoLecce aKCrnyaTauui.
Mpoanexue cpoka cryxGbl 060pyaoBaHNS.

9.3 Jlak

HOKprTI/Ie nakom pekomMeHayeTca ana
npeaoTBpaLleHns NoBpexaeHun n gedopmauni
nnat npu pabote B 3anbleHHbIX paboymx
cpenax. BHe 3aBUCUMOCTU OT TAXECTU Harpys3ok,
AononHutenbHoe 3awnTHoe NnoKpbITNe
Nno3BonsieT He TOMbKO MOBLICUTL MPOYHOCTb
pPafmnoanemMeHToB, HO Y NPOANUTbL CPOK CryX6bl
obopynoBaHus B LernoM. Jlak HagexHo 3alumuiaeT
npeobpasoBatenb 4acToTbl UMW YCTPOMCTBO
nnaBHOMO nycka OT nblin, 4TO obecneuymBaeTt
B6ecnepeboiHyto paboTy nponssoacTea.

MpenmyuiecTaa:
* YCTOMYMBOCTb K NbINN.

. Bbicokasi MeXxaHun4yeckas NPO4YHOCTb
pPaguoaneMeHToOB Ha NevYaTHbIX nnaTtax.

* MNpoaneHne cpoka cnyx6bl 060pyaoBaHUS.

9.4 MoXapHbIN PeXUM

Mopgenn INVENT ocHaweHbl dyHKumMen «loxapHbii pexumy. [aHHas
YHKLUUS MOXET COBMECTHO MCMOMb30BaTbCA B MOXapHbIX LWkadax Ans
nopJepxaHusi nopanopa Bo3gyxa, AblMOyAaneHusi, YNpaBneHUsi BbITSXKHbIMU
BEHTUNATOPamMK, YynpaBreHusl MNPOTUBOMNOXapHbIMKW Hacocamu. B momeHT
aKTMBaLMKN NOXAPHOIro pexuma npeobpasoBaTesib YacToTbl NPOAOIHKAET CBOKO
paboTy, HECMOTPSl HAa BO3MOXXHOCTb NMOBPEXAEHUS.

MoxapHbIf pexxumM npegnonaraeTt paboTy npeobpasosarers YacToTbl AaXe
B Cry4Yae BO3HUKHOBEHMS OLUMGOK.

HacTponku noxxapHoro pexuma ykasaHbl B napamverpax F02.53 — F02.54.
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