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BBepeHue

Bnarogapum Bac 3a npnobpeTeHune npeobpasoBatens Yactotbl cepum NCI.
Mepen Havanom paboTbl BHUMATENbHO W3y4MTE HACTOSILIEE PYKOBOACTBO.
HapylueHve ykasaHHbIX B pykoBoAcTBe TpeboBaHui 3Kkchryatauum MOXeT
NPUBECTU K BO3HWKHOBEHWIO HEMCMPaBHOCTEW, OTKA30B, COKpaLLEHUIO Cpoka
3KcnnyaTauum obopynoBaHUst UMK Aaxe K HAHECEHUIO TPaBM.

YcTaHOBKY M BBOA B 3KCMnyaTauuio Bcerga crnegyet nNnaHupoBaTb U
BbIMOSHATb B COOTBETCTBMWN C MECTHbIMM 3akoHamu 1 HopMamu. INSTART He
npuHumaeT Ha cebs Hukakmx 06s3aTenbCTB B Criydae HapyLleHW MEeCTHOro
3akoHoAaTenbLCTBa U/vnun Apyrx Hopm n npasun. Kpome Toro, npeHebpexeHve
HOPMaTWBHbLIMW LOKYMEHTAaMN MOXET CTaTb NMPUYNHOM HEMONAAOK NPMBOAA, Ha
KOTOpblE HE pacnpoCTpaHsieTCs rapaHTUs U3roToBUTENS.

B cnyyae HeobGXOOMMOCTM  KOHCyMbTauuM MO MCMOMb30BaHWUIO
npeobpasoBaTens 4acToTbl WM CEPBUCHOMY OOCIYXMBaHWIO YCTPONCTB
obpaTtutech B TexHn4eckyto nogaepxky OO0 «MHcTapT».

[Mpu BBOAE B 3KCnnyaTtauuio BbINOJTHUTL criegyoumne aevncTeus:
BbinonHuTb NPUEMKY U OCMOTP:
- LleJ'IOCTHOCTb n3aenna U KOMnieKTHOCTb CornacHo nacnopTy.

- COOTBeTCTByeT M HOMUHanbHOE 3HayeHue, yka3aHHOe Ha 3aBOACKOM
Tabnuuke, 3Ha4YeHMIO, YyKa3aHHOMY B BallleM 3aKase.

I'IpoaepMTb COOTBETCTBME CETEBOro NUTAaHNA U HOMUHArbHbIX NAapamMeTpoB
anekTpoasuraTena gnana3oHy HanpsaXeHns cMioBoro nNUTaHuA.

BbInonHute YCTaHOBKY M Noaknw4veHne B COOTBETCTBUM C TpGGOBaHMﬂMM,
YKa3aHHbIMU B rnaee 3 HacTosLero pyKoBOoACTBa.

BbInonHute napameTpupoBaHne B COOTBETCTBUN C TEXHOJNIOTMYeCKUMU
yCcnoBusaMA.

B Cny4yae BbIABIIEHUA HapylweHua OAHOro u3 MNyHKTOB HeMeaneHHO
CBAXUTECb C npon3soauTenem nnm Baluum nocrasLLmKOM.

MpoussBoauTens ocTaBnsieT 3a coGoii NpaBoO W3MeHsITb TexHuYeckue,
nporpamMMHble napameTpbl ¥ YCIOBUSI MCMONb3oBaHWs obopynoBaHust Ges
NpeaBapuTesNibHOro YBEAOMITEHUS.

MarotoButens: OO0 «MHcTapT»
r. CankT-leTepbypr, npocnekt bonbLlueBnkos, aom 52, kopn. 9, Ten. 8 800 222-00-21
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OtckaHupyinte QR-kog, 4TOObI MOCMOTPETb MOMHbIN
KOMMMEKT [OKyMeHTauuu npeobpasoBaTens 4acToTbl.
[lokymeHTaumio TakKe MOXHO cKkayaTb Ha oduumanbHOM
cauTe instart-info.ru B pasgene «lMogaepxka n cepBuc» —
«[JokymeHTauns».

Mpn BO3HWKHOBEHUM BOMPOCOB MO HACTPOWKE WU
noakmnioyeHnio  obopyaoBaHus, oTckaHupynte QR-kog,
4TOObI NepenTn B GMBNMOTEKY HacTpoek. B GmbnuoTteky
HaCTPOEK TakKe MOXHO NMepenTn Ha oduumanbHOM cante
instart-info.ru B pasgene «[lMoggepxka W cepBuUC» —
«[lMogxnoyeHne n HacTporika.

BraeonHCTpyKuMmM no HacTpolike o6opyaoBaHUS:

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

Ons cBSA3W C TEeXHUYecKom MoAdepXKKOM MNo BONPOCaM HaCTPOMKM,
NOAKIIOYEHMS UM HEMCNPaBHOCTUN 060pyA0BaHUS OTCKaHUpynTe QR-KoA;:
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Mnaea 1. O6wme Mepbl NPeAOCTOPOXKHOCTH

B 0oTBETCTBEHHOCTb MOMb30BaTENS BXOAMT MPOYTEHME M NMOHWMAHWE BCEX
WHCTPYKLMIA B J@aHHOM PYKOBOZCTBE BMIIOTb 40 YCTAHOBKW, CMONb30BaHNS 1N
obcnyxvBaHust  npeobpasoBaTenst  4acToTbl;  CregoBaTb  Mpasunam
anekTpobe3onacHoOCTH,  BKMOYas — WUCMOMb30BaHWe  COOTBETCTBYHOLLErO
3awpmTHOro 06opyAoBaHNUSA U MomyYeHne HeobXOAUMbIX KOHCYNbTauui nepes
“cnonb3oBaHWeM 3Toro 060pyAoBaHUSt CNOCOBOM, OTAINYHBIM OT ONMUCAHHOTO B
[aHHOM pYKOBOACTBE.

B pykoBoacTBe MCMOsb3yoTCs CriefytoLe CUMBOIbI:

BHumanwme!
[aHHbIN CMMBON UCMOMb3YETCA B PYKOBOACTBE, YTOObI NpuBReYb
BHMMaHVe nonb3oBaTens K HeobXOAMMOCTU NposBNATbL Ocoboe
BH/MaHWe TNpU MOHTaxe, dKCnnyatauum u  obcnyxveaHum

obopynoBaHusi.

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

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

1.1 Mepbl NpeaoCTOPOXKHOCTU
O6Lwme Mepbl NPegoOCTOPOXKHOCTU

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

. K paboTe no ycTtaHoBKe v aKcniyaTauum npeobpasoBaTtens
[OMKeH AonycKaTbCs TOMbKO KBanuUULMPOBaHHbIN 1 0BYyYEeHHbIN
nepcoHar.

. Y6eouTtecb B TOM, 4TO NapameTpbl npeoGpasoBaTens
COOTBETCTBYIOT NapamMeTpam 3neKkTpoaBuraTens.

. Mocne nNOAKMIOYEHNUST MecTa CUMOBLIX COedVMHEHWUI
TpebyeTcs 3an30MpoBaTh.

. Mpn  BLINOMHEHNM PEMOHTHbLIX U MPOUIIAKTUYECKUX
paboT npeobpasoBaTtenb OOMKEH OblTb OTKMHOYEH OT CETU U
anekTpoasuraTens.

. He nopkntovavite cetb k knemmam U, V n W. 310 moxet
NpVYBECTU K NOBpeXaeHUo npeobpasoBaTessi YacToTbl.

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

. He fnonyckaeTcs nonagaxvie Bnaru BHYTPb
npeobpa3oBaTtens 4acToThl.
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. He yctaHaBnuBalTte KOHAEHCATOPbl ANS MOBbILLEHNS
koadbuLMEeHTa MOLLHOCTU 3NeKTpoaBUraTens wnu sBapuctop Ans
MOInHMe3awnTbl Ha Bbixoge Y. B npotuBHOoM cnydae Y moxet
YWATK B OLUMGKY MO TOKOBOW Neperpyske Unu Aaxe BbIATU U3 CTPOSI.

MpeaynpexaeHne o6 onacHocTH

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

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

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

KopoTkoe 3ambikaHue

crnyvyae Cepbes3HOV Meperpyskn U MNOSBNEHUS KOPOTKOro
3aMblkaHusi, pabota npeobpasoBaTenst 4acToTbl [AOMKHA ObiTb
HemeaneHHo npekpaieHa. [Mocnepylowmin BBOA B 3KCMyaTaumio
OCYLLeCTBSIETCA TONBKO nocne cobnoaeHns TpeboBaHuii (21asa 8).

3asemnexue

B oTBeTcTBeHHOCTb nomb3oBaTens (MM cneuwanucra,
3aHUMaKLWNMCA  MOHTaXoM UK nogknodeHvem [14)  BxoguT
NMOAKIOYEHME  3a3eMSieHUsi B COOTBETCTBUM C  MECTHbIMMU
cTaHgapTamMu aneKkTpobe3onacHoCTU.

1.2 O6wue TpeGoBaHUA

[ins obecneyeHus HagexHou n 6esonacHom paboTbl YCTPONCTBA,
== | Heobxoaumo ncrnonb3oBaTb AONONHUTENBHOE 0bOpyAOBaHUE.
— MopnpobHee cMm. 21asa 3.2 1 3.3 HACTOSALLENO PYKOBOACTBA.
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MpodmnakTuyeckoe obcnyxuBaHve

KpaiiHe BaxxHO BbINOMNHATL NpodunakTuyeckoe obcnyxveaHue u
perynsipHble MNpoBepku npeobpasoBaTens 4YacToTbl, B KOTOpoe
BXOOWT OYMUCTKA, PErynsipHbli KOHTPONb U 3aMeHa M3HaLIMBaeMbIX
netaneit. MogpobHee cM. Ha caiTe ([TepeyeHs pabom 1o rnnaHosomy
U mexHuyeckomy obcnyxxusaHuro rnpeobpasosamersieli Yacmomsbl).

PaboTta Ha YacToTe HUXe U Bbllle HOMUHaNbLHOM

Ecnun B TexHomornyeckom npouecce BO3MOXHa NPOAOIKUTENbHASA
paboTa anekTpoaBuratens Ha Hu3kux obopoTax, TO HeobxoAnumo
1cnonb3oBaTh AOMOMHUTENbHOE OXMaXAeHve anekTpoasuraTens
WM UCMOMNb30BaHWe ANeKTpoABUraTens, agantupoaHHoro Ans M4Y.
Ecnn Heobxoanma paboTa Bbille HOMUHAMBHOW CKOPOCTU, MPUMUTE
BO BHUMaHue TpeboBaHNs 3aBOAa-M3roToBUTENS SMeKTpoaBUraTens.

Bubpaunsi MexaHM4ecKoro ycTpomcTea

OnekTpoaBuraTenb Ha HEKOTOPOM [Auanas3oHe 4YacToT MOXeT
BOWTW MEXaHUYECKUIA PE30HAHC, YTO CTaHET NPUYMHOW MOBbLILLEHHOTO
wyma v Bubpauuii. Bo nsbexanune gaHHoro agpdekta, Heobxoaumo
YCTaHOBUTb AManasoH MPOMyCKaHUS PEe30HAHCHbIX YacToT C
NoMOLLBI0  PYHKUMKM  CKaYkoOOpasHOW MNepecTpovKM  BbIXOAHOM
4acToThl.

Pa6ota c YKPM

MpumeHeHne YKPM coBmMecTHO ¢ npeobpasoBaTteniemM 4acToThbl
BeAET K WMMYNbCHbIM KONebaHusaM B 3MEeKTPUYEecKUX cucTemax.
MpeobpasoBaTenb 4acToThbl B 3TOM Cryyae BbI3blBaeT yBenuyeHue
TOKa PE30HaHCHOW TapMOHMKW, a TakkKe yXyAlleHue nuTaroLero
HanpskeHWs, 4TO MOXeT NpuBeCTU k cbosim B paboTe ob6opyaoBaHus
W flaxe BbIXOAY U3 CTPOSI.

B cBssan C¢ 3TMM HeobXxoAMMO npeaycMOTpeTb Ans 3aluThbl
MY npuvmeHeHne cneumanbHbIX (PUNBTPYIOLLMX) PeaKTOpPOB WK
apoccenei  3awWwuTHbIX  (MMBO  Apyroro  AOMOSHUTENbHOro
obopynoBaHus, pekoMeHgoBaHHoro npoussoautenem YKPM).

>
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1.3 YTunusauus

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

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

1.4 YcnoBusi XpaHeHUsl U TPaHCMOPTUPOBaHUS

\*/

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

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

Mpun AnUTensHOM XpaHeHUM HeobXO0AMMO YUMTBIBaTL CreaytoLve
TpeboBaHus:

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

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

MpeobpaszosaTtens YactoTbl cepum NCI npeacTaBnsieT cobor onTumansHoe
uncppoBoe pelleHne Anst  ynpaeneHust  TpexdasHblMU  AaCUHXPOHHBIMU
3MeKTpoABuraTensMm C KOPOTKO3aMKHYTbIM POTOPOM MMM CUHXPOHHBIMU
3MeKTpoABuraTensMm ¢ NOCTOSIHHBIMU MarHUTaMu Mpyv BXOAHOM HanpsiXeHun
230 B vnn 400 B (3aBucut oT mogenu). MNpeobpasosaTtenu yactoTbl cepumn NCI
MCNOMb3YTCS B LUMPOKOM CMEKTPE NMPOMbILLIIEHHBIX MPUMEHEHWI, B CUCTEMAX
BEHTUINSILMM U HACOCHbIX arperartax.

2.1 MpuHUMN ycTpolicTBa NpeobpasoBartens YacToTbl cepun NCI

NCI npeaocraBnsiet cobow ceputo  npeobpasoBaTenen  4acToThl,
MCNoNb3yeMbIX Ansi yNpaBneHUs dneKkTpoaBuraTenemM nepeMeHHoro toka. Ha
pucyHke 2.1 npvBeaeHa NpuHUMNanbHas aneKkTpuyeckas cxema TpexdasHoro
M4Y. BbinpsamuTtens npeobpasyeT TpexdasHoe nepeMeHHoe HarnpshkeHve B
nocTosiHHoe. [pynna anekTponMTUYECKUX KOHAEHCATOPOB 3BEHA MOCTOSIHHOIO
TOKa CTabUNU3NpylT NOCTOSIHHOE HanpsixeHue. Mpu nomowwm IGBT-moaynen
NOCTOSIHHOE HanpshkeHve npeobpasyetcs B nepemeHHoe. Cepusi NCI nmeet
BCTPOEHHbI TOPMO3HON MOAYb.

TopuosHoi pesuctop

Bunpswurens Wyt Kacxkan IGBT-moayned

— T T ,\@ _(t}
oc
Peaucrop {
Y ZS\T aa, Rewratens
.

Cers

% g <

Cucrema ynpasnenss M4

PucyHok 2.1 — lMpuHyunuanbHas anekmpuyeckas cxema 0ns mpexgasHbix
modeseti NCI

2.2 HomeHknaTtypa usgenuu

Heo6xoaMmMo NpoBepuTb YCTPOWCTBO [0 NPUMEHEHUsI Ha npeameT
OTCYTCTBUS BHELLHUX NMOBPEXAEHNIN 1 COOTBETCTBUSA 0603HaYeHus MY 3akasy.
Hapnuce Ha nacnopTHow Tabnuuke: Hanpumep, NCI-G0.4-2B.
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Cepusi

Pexvnm G — o6LLenpoMbILLnEeHHbIR*

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

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

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

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

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

7. B — BCTpOEHHbI TOPMO3HOWM MOAY b

8. [ononHuTenbHble onuuu:

C3C - gononHUTenbHOe NOKPbITUE NaKkoM;

KMIM-I - 3awmTHOE NOKpbITUE NnaT KoMNayHAoM;

SM - paboTa ¢ CUHXPOHHBLIMU ABUraTENAMY,;

WIMP - nHamBuayanbHoe NPOEKTHOE peLLeHVe.

IR NN

*00wWwenpoMmbILWneHHbIN pexum (G)

MCI'IOJ'IbSyeTCﬂ c Harpy3K0|7| C MOCTOAHHbLIM BpallawnuMm MOMEHTOM. B atom crny4yae BennyuHa
Bpawjarowero MomMeHTa, HEO6XOI:LI/IMOI'0 Ana  npuBefeHns B Flel;lCTBVIE kakoro-nnbo mMexaHusma,
NOCTOSIHHA HEe3aBUCUMO OT CKOPOCTU BpalleHus. anMepOM Takoro pexuma pasOTbI MOryT CIy>XUTb
KOHBeﬁepbl, BKCTpyAepbl, KOMNPeCCopbl, CKBaXXWHHbIE HAaCOCbl.

**HacocHbIl pexum (P)

Wcronb3yeTcs ¢ Harpy3koi ¢ nepeMeHHbIM BPaLLatoLLMM MOMEHTOM. OTOT MOMEHT UMEET OTHOLLIEHWE K
Harpyskam, 4515t KOTOpbIX TPEBYETCS HU3KMIA BPALLAIOLLMIA MOMEHT MPU HU3KOM YacToTe BpaLLeHus, a npu
YBEMUYEHUN CKOPOCTY BpaLLeHus TpeGyeTcst Goree BbICOKMI BPALLAOLLMA MOMEHT. TUNMYHBIM MPUMEPOM
TaKoro pexvma SBMsITCS HACOCh! (HACOCHI C BLICOKMM MYCKOBLIM MOMEHTOM HeoBXoAUMO noabupaTs no
06LLENPOMBILLNEHHOMY PEXUMY (G); K TakUM HACOCaM MOXHO OTHECTU CKBAXMWHHbIE HACOChI, HACOChI ANSs
nepekayku BA3KUX XXUAKOCTEN, BaKyyMHbIE HAacoChI).
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2.3 MogenbHbIN psig U HOMUHanNbHbIE NapamMeTPbl

Tabnuua 2.1 — MogenbHbIN psia U HOMUHarbHble NapameTpbl cepumn NCI

Mogenb

BxoaHow Tok, A

BbixoaHow Tok, A

MowHocTb, KBT

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

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

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

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

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

6onee 20 mc)
NCI-G0.4/P0.75-4B 1.8/3.4 1.0/2.1 0.4/0.75
NCI-G0.75/P1.5-4B 3.4/5.0 2.1/3.8 0.75/1.5
NCI-G1.5/P2.2-4B 5.0/5.8 3.8/5.1 1.5/2.2
NCI-G2.2/P4.0-4B 5.8/10.5 5.1/9.0 2.2/4.0
NCI-G4.0/5.5-4B 10.5/14.6 9.0/13.0 4.0/5.5
NCI-G5.5/P7.5-4B 14.6/20.5 13.0/17.0 5.5/7.5
NCI-G7.5/P11-4B 20.5/26.0 17.0/25.0 7.5/11.0
NCI-G11/P15-4B 26.0/35.0 25.0/32.0 11.0/15.0
NCI-G15/P18.5-4B 35.0/38.5 32.0/37.0 15.0/18.5
NCI-G18.5/P22-4B 38.5/46.5 37.0/45.0 18.5/22.0
NCI-G22/P30-4B 46.5/62 45/60 22/30
NCI-G30-4B 62 60 30
NCI-G37-4B 76 75 37
NCI-G45-4B 92 90 45
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2.4 CoBMeCTUMOCTb C ANeKTpoaBuratTenem

CrtaHgapTHbin anektpogsuratens ansa cepum NClI — 37O 4-XNONKOCHbIN
ACMHXPOHHbI dNeKTpoaBuraTenb C KOPOTKO3aMKHYTbIM pOTOpoM. B kauecTse
onuuM Takke ecTb BO3MOXHOCTb UCMOSIb30BaHUS CUHXPOHHOIO ABuraTens c
NOCTOSIHHBIMKU MarHuTamu. Y nogbrpaeTcs B COOTBETCTBUN C HOMUHAMbHBIM

TOKOM 3rieKkTpoasuraTtens.

HomuHanbHbIN
npeBbIWaTbh BbIXOAHOM TOK Npeobpa3oBaTtesns 4acToTbl.
[onyckaeTcsA paboTa ¢ HECKONLKMMMW 3NeKTpoABUraTensimu,

TOK neKkTpoaBuraTtens He AONXeH

MMEeLNMM OAMHAKOBbIE TEXHNYECKMe XapakTepuctuku. B atom
cny4vae nonﬁop ocyulecTBnsaeTcd nNo CymMMe HOMMHalbHbIX

TOKOB € 20%-HbIM 3anacom: | = (I +| +--
n am

+1 W)-1.2

a2

2.5 TexHU4ecKkune xapakTepucTukm

Tabnuua 2.2 — TexHn4eckme xapakTepucTukm npeobpasoBaTernein 4acToThbl

cepun NCI

Mokasatennb

| 3HayeHune

OCHOBHbIE NapameTpbl

[nanasoH HanpskeHns n
4acToTbl Ha BxoAe

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

[nanasoH HanpskeHns n
4acToThl Ha BbIxoae

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

[nanasoH MoLHocTe!

0.4 ~ 45.0 kBT

Twvn nogkno4aemoro
anekTpoasurarens

OpHodasHbIN aCUHXPOHHBIV ¢ K3P

TpexdasHblin acUHXPOHHbIN ¢ K3P

CUWHXPOHHBIW ABUraTenb C MOCTOSIHHBIMU MarHuTamu
(onums)

MeTopgpl ynpasneHunsa

CkansipHbIn
BeKkTOpHbIVi C pa3oMKHYTbIM KOHTYPOM (6e34aT4nKkoBbIn
SVC)

Meperpy3oyHast cnocobHoCcTb
(He vawie 1 pasa B 10 MUH)

G: 150 % oT HOMUHaNbHOro Toka B TedeHue 60 c;

180 % OT HOMWHaNbLHOrO TOKa B TeyeHue 3 ¢

P: 120 % oT HoMMHanbLHOro Toka B TeyeHune 60 ¢; 150 %
OT HOMMHAanbHOro Toka B TeyeHve 3 ¢

H ecylasa 4yacrtota

1-15 «kly; Hecywas 4acToTa MOXEeT aBTOMaTU4ecKu
perynupoBatbCsl B 3aBUCUMOCTM OT 0COBEHHOCTEN
Harpysku

[MyckoBOM MOMEHT

0.5 y: 150 % (U/)
0.25 'y: 180 % (SVC)

[vana3oH ckopocTei

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

12 instart-info.ru




ToyHOCTb OTOBpaXKeHNs
BbIXOAHOW 4acTOThbI

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

TO4YHOCTb NOCTOSIHHOM
CcKOpoCTU

+0.5 % (U/f), £ 0.2 % (SVC)

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

JlomaHas no HeCKomnbKMM TOYKaM.

XapakTtepucTuka pasroHa/
3ameqneHust

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

®yHKums AVR ABTOMaTUYeCKas crabunusaums BbIXOJHOTO
HanpsbkeHust
dunbTp AMC BctpoeH

MaHenb ynpasneHusa

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

YnpasrieHvie B BEKTOPHOM
pexuve

Mo ckopocTh/No MOMEHTY

BcTpoeHHble paclumpeHHble
yHKLMN

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

YyacToTou koneGaHwii (NpumMeHsieTcst B 06opyaoBaHnm
HaMOTKW TEKCTUIBHOW HUTW)

[OnHamunyeckoe TOPMOXKEHWe

TOpMO)KeH ne NoCTOAHHbIM TOKOM

TONYKOBBIV PEXUM

OuanasoH uvactotbl: 0.0...makcumanbHass 4actoTa.
OTgoenbHoe  Bpemsi pasroHa/zameanenuns  ans
TOMYKOBOrO pexumMa

MpocTon MNK

3apaHue ckopocTy U BpeMeHu paboTbl Ha KaXaon 13
16 cTyneHem

MHorocTyneHyaTbIn pexum

3apaHue ckopocTy € LMPOBBIX KIEMM C NMOMOLLbIO
16 KoMBuHaumin

MWA-ynpasnexne

Peanusaunsi cuctembl ynpaBneHus € [aTiukoM
obpaTHol CBSI3n

BesocraHoBoyHas pabota

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

CeTeBble MPOTOKObI

Modbus RTU — BcTpoeH

Onuun n akceccyapbl

MaHenb  ynpaBneHus,  yONWHUTENbHbIA  Kabenb,
MOHTaXHbI  KOMMIEKT, 3aliUTHblE MOKPLITUS Mnar,
JonosHuTensHoe obopynosaHue

INSTART®
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3awmnTHble yHKLMN

OnTumanbHbI komnnekc 13 30 TMMNOB 3aLunT

CreneHb 3aLuTbI

IP20

YnpaBnenve

Kananbl komaHabl 3anycka

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

3agaHue YacToTbl

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

3agaHne MmomeHTa

7 TUNOB UCTOYHMKOB 3a[laHNs BpaLlaloLLero MoOMeHTa

MCTOYHUK NUTaHWs

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

Bxopbl ynpasneHus

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

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

Bbixoabl ynpasneHus

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

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

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

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

Ycnosus okpyxatoLLen cpepl

MecTo ycTaHoBKM

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

BbicoTa Hap YpOBHEM MOpA

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

TemnepaTypa okpyxatoLen
cpenbl npu pabote MNY*

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

OTHocuTenbHas BNaXxHOCTb

OTHOoCuTENbHasi BRaxHocTb Huxe 95 %, 6e3
KOHAeHcauun

OxnaxneHve

MpuHyauTensHoe BO3AYLIHOE

Bubpauus

Menee 5.9 m/c (0.6 g)

Temneparypa xpaHeHus

OT-20pm0+60°C

*TemnepaTypa okpy:xatoLLeii cpeabl Npy 3anycke npeobpasoBaTens YacToTbl A0SKHA ObITb Bbilwe 0 °C
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2.6 BHelwHwuit BUA n MaccorabapuTHbie XapaKTePUCTUKU U3aenus
BHelwHUI BUA pa3nuyHbIX Tunopa3mepos mogdenn NCI npefctaeneH Ha

pucyHke 2.3.

. . . . -

Tunopaavep 5

Tunopaavep 1 Tunopaawvep 2 Tunopaawvep 3 Tunopa3smep 4

PucyHok 2.3 — BHewHut sud modeneli [NM4 cepuu NCI

R Sma
N N el
mu ;
inmpy

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

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

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

=i

PucyHok 2.6 — MabapumHbie U ycmaHo804Hble padmepbl ycmpoticme cepuu NCI
muriopasmepa 4

i L A

o

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

Mogenb

Bec
(HeTTO)

FaGapuTHbIe

pasmepbl,

YcTaHOBOYHbIE pasmepbl,

L

r

L1

B1

B2

B3

dg

Tuno-
pasmep

NCI-G0.4-1B

NCI-G0.55-1B

NCI-G0.75-1B

NCI-G1.5-1B

0.9

83

149

111

66

136

37

NCI-G2.2-1B

13

98

170

124

80

157

76

37

NCI-G0.4-2B

NCI-G0.75-2B

NCI-G1.5-2B

NCI-G2.2-2B

0.9

83

149

111

66

136

37

NCI-G4.0-2B

13

98

170

124

80

157

76

37

NCI-G4.0-1B

NCI-G5.5-1B

NCI-G5.5-2B

NCI-G7.5-2B

35

135

228

160

112

200

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

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

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

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

0.9

83

149

111

66

136

37

NCI-G4.0/5.5-4B

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

NCI-G7.5/P11-4B

13

98

170

124

80

157

76

37

NCI-G11/P15-4B

NCI-G15/P18.5-4B

35

135

228

160

112

200

NCI-G18.5/P22-4B

NCI-G22/P30-4B

NCI-G30-4B

58

210

318

200

170

275

6.8

NCI-G37-4B

NCI-G45-4B

125

255

428

206

200

410
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naBa 3. YcTaHOBKA U NoakrnovyeHue
3.1 Tpe6oBaHUsi NpU MOHTaXxe

LLledb-moHTax, nycKkoHanago4Hble paboTbl, BBO[, B
3KCMyaTaumto, TEXHUYECKOE 06CMYXMBAHNE OOMKHbI BbINOMHSATHCS
TOMbKO aTTECTOBaHHbIMM CreuuanucTamu, UMeLLMIN NpoduIibHoe
obpasoBaHve B obnacTu anekTpornpusoda W aBTomMaTu3auuv unuv
cratyc “CepsucHoro/TexHunyeckoro naptHepa INSTART”, a Takke
rpynny no anekTpobe3onacHoctn He Huxe Il

HapylweHve npaBun un TpeboBaHUA NPU MOHTaXe MOXeT
NPVBECTU K MEPEerpeBy, CHWKEHUIO YPOBHS MPOM3BOOUTENbHOCTU
WNu BbIXOA4Y U3 CTpOs NpeobpasoBaTterns YacToThl.

Mepepn yctaHOBKOM

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

Bo Bpems yCTaHOBKMU

CnepyeT ycTaHaBnvBaTb 060pyOBaHWE Ha He MOABEP)KEHHbIE
BO3ropaHuio NpeaMeThbl, Hanpumep, ¢ MeTannmnyeckon, GeTOoHHO
MOBEPXHOCTbIO M Ha Ges3onacHOM pacCTOsiHUM OT FOpPHYMX U
B3pbIBOONacHbIX MaTepuanoB. HecobniogeHvne atoro TpeboBaHus
MOXXET MPVBECTU K BO3ropaHuio.

He ponyckaeTcsa ocnabneHvie BUHTOB C 3aBOACKMMU OTMETKaMK.

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

Cnepyet yctaHaenuBaTb [14 B MecTax, 3alUMLEHHbIX OT
MexaHW4eCcKnx yAapoB, BUOpaUUi M MPSAMbIX COMHEYHbIX Nyyen.
He ponyckaeTcs akcnnyaTauusi Ha OTKPbITOM BO3AyXe, B cpefe
arpeccuBHbIX ra3oB W XWOKOCTEN, B CPEAE MACISHOMO TymaHa 1 6pbIar,
B Cpe/ie COMNsHOro TymaHa, BO BIIaXKHOM cpefe 1 Nnoj BO3AencTBuem
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ocagkoB. TpebyeTcs ycTaHOBUTb Ha 06opyaoBaHve unbTpyloLmne
YCTPOWCTBA, €Cn B BO3AyXe MPUCYTCTBYET MeTannuyeckas nbifb
U1 BONOKHUCTast U3BeCTb. TpebyeTcs ycTaHoBUTL Npubop BAanu ot
CUIOBbIX CETEeW, 3NeKTPOYCTaHOBOK BbICOKOW MOLLHOCTU, TaKuUX Kak
3MeKTpUYeckMe CBapoYHble annapatbl, T.K. OHW BAUSOT Ha paboTy
npubopa. PapvoakTuBHble  MaTepuanbl  MOryT  OKasblBaTb
BO3[eVICTBME Ha aKcnIyaTaumio obopynoBaHus.

Mpu pasmelleHnn AByx u Gonee npeobpasoBaTeren YacToTbl B
oaHOM LWkadpy, cnegyeT pacnonaratb UX corfacHo TpeboBaHusiM
2s1. 3.1, 4Tobbl 06ecneunTb cBOBOAHYIO LIMPKYNSLMIO BO3AyXa.

Bo BpeMsi 311eKTPOMOHTaXHbIX paGoT

Ons CHATMS nuTalowero HanpshkeHns ¢ cunosbix knemm MY
HeobX0ANMO NpeaycMOTPeThb KOHTaKTOp. N5 3aLmTbl OT KOPOTKOro
3aMblkaHUs ~ HeobXoaumMo  npedycMOTpeTb  aBTOMaTUYeCcKuin
BbIKMoyaTenb. HecobniogeHne atux TpeboBaHUn MOXET NpUBECTU
K BO3ropaHuio npyi KOPOTKOM 3aMbIKaHUW.

Mepen NnpoBeaeHEM 3NEKTPOMOHTaXHbIX paboT ybeanTech, 4TO
nutaHne oTkn4deHo ot Y. HecobniogeHue aTtoro TpeboBaHusi
MOXET MPUBECTU K MOPAXEHWIO ANEKTPUHECKUM TOKOM.

O6paTvTe BHMMaHME Ha MapKUpPOBKY KnemMmMm u ybeauTecb B
npaBunbHOCTU MnoAkntoyveHns. HecobniogeHne atoro TpeboBaHWs
MOXeT NPUBECTU K noBpexaeHuto M4Y.

Heobxoammo cobntopate crnepyroLme yCroBusi MOHTaxa:

* OcTtaBuTb CBOOOAHOE MECTO BbIWE/HMWKE W C [ABYX CTOPOH OT
npeobpasoBaTens 4acToTbl, YTOObl 0GecrneunTb MPUTOK U OTTOK BO3Ayxa
(cm. puc. 3.1 u mabnuuy 3.1). CnepyeT Takke y4uTbiBaTb TEMOBbIAENEHNE
OpYrMx YCTPOWCTB, HaxoAsLWMXcs B OAHOM LWwkady C npeobpasoBaTenem
4acToThbl.

» [lpeobpasoBatenb 4acToTbl MOXET ObiTb YCTAHOBMEH TOMbKO B
BEpTUKarNbHOM MnonoxeHun. Ecnu B ogHoM Likady HeobxoaMMO yCTaHOBUTb
Heckonbko MY, TO ycTaHOBKY HEOOGXOAUMO MPOU3BOAUTL TOPU3OHTAmNbHO
B paa. B cnyyasx, ecnu Heobxogumo ycTtaHoBuTb MY gpyr Hag Apyrom,
TpebyeTcs yCTaHOBUTbL M3ONMPYIOLLMIA pasBeTBUTENb Noj yrioMm 45 rpagycos,
KOTOpbI ByAeT NOMHOCTLI0 NepekpbiBaTh 30HY BbIGpPOCA HarpeToro Bo3ayxa c
HkecTosiwero MY (pucyHok 3.1).

 He ponyckaeTca nonagaHne MOCTOPOHHWX MPEAMETOB  BHYTPb
BO3JyXOBOJa BO BPEMS YCTAHOBKM, MHaYe npeobpasoBaTerlb YacToTbl MOXET
ObITb MOBPEXAEH.

. Y6eamTbcsi, 4YTO KNacc 3alutbl npeobpasoBaTteniss  4acToThbl
COOTBETCTBYET YCIOBUSIM 3KcnnyaTtauumu. HecobniopeHvwe TtpebGoBaHuii K
YCIOBMSIM OKpY>KatoLLieV cpefibl MOXET NPUBECTYU K COKPALLIEHMIO CpoKa Cry»KObl
npeobpasoBarterns 4YacToTbl.
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CreneHb 3awmTbl IP20 0603HavaeT, 4To Koprnyc npeobpa3oBaTtens YacToTbl
3alyaeT OT nonagaHvus BHYTPb NpeamMeToB AUaMETPOM, MpeBbIaoLlLnmM
12,5 MM, 1 AnuHow Gonblie 80 MM, HO NMPU 3TOM He NPENATCTBYET NnonagaHuo
B Hero Bnarv (Qoxas, kanenb KOHAeHcaTa, CTpyw BOAb! 1 Ap.)

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

Ona addpekTBHOrO oxnaxaeHus npeobpasoBatenet YacToTel INSTART
HeobxoOMMO OCTaBUTb BOKPYr AocTaToyHO cBobogHoro Mecta®. Cxema
yCTaHOBKM npeobpas3oBaTtens 4acToTbl Ans obecrneyeHuss BeHTUNALMK

nokasaHa Ha pucyHke 3.1.
1

\

B Iz 100 mm

L

PucyHok 3.1 — Cxema ycmaHosku M4 cepuu NCI

*Ans TMnopasmepa 1 pasmMepom «Ax» MOXHO NpeHeGpeyb, AonyckaeTcst ycTaHaBNuBaTh
60k-0-60K.

Tabnuua 3.1 — PaccTosiHMs Npu MOHTaxe

Tunopasmep N4 MoHTaXHble pa3mepbl
A B
1 - 2100 mm
2-5 =100 mm =100 mMm

3.1.1 TennoBblaeneHune

MoTepy sHeprum Ha npeobpasoBaHue B MY nepemMeHHOro HanpsbkeHust
B MOCTOSIHHOE, @ 3aTeM 0obpaTHO B MepeMeHHOe, COCTaBnsAlT oKono 5%.
OT noTepu 3SHeprMn NPUBOASAT K TenmnoBblAeNeHuo, NosTomy creayet
npepoTBpallaTe yBENUYeHWe TemnepaTypbl B Cryvyae YCTaHOBKW W3Aenus
B 3aKpbITbIA Wkad, ANS Yero npegycmaTpuBaTh B LUKady NPUHYAUTENbHYO
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OXTaXAaoLLYy BEHTUNALMIO.
B aTom cnyvae HeoGXoaMMO yuMTbIBaTb AaHHble O TEMMOBbIAENEHUM,
ykasaHHble B Tabnuvue 3.2

Tabnuua 3.2 — Tennobigenexve moaenei cepum NCI npy HOMUHaNBLHON Harpy3ake

Mopgens MY Tennootaaua, Bt Mogens MY Tennootaaua, BT
NCI-G0.4-1B 33 NCI-G0.4/P0.75-4B 35
NCI-G0.55-1B 40 NCI-G0.75/P1.5-4B 48
NCI-G0.75-1B 50 NCI-G1.5/P2.2-4B 66
NCI-G1.5-1B 78 NCI-G2.2/P4.0-4B 94
NCI-G2.2-1B 115 NCI-G4.0/P5.5-4B 149
NCI-G4.0-1B 239 NCI-G5.5/P7.5-4B 185
NCI-G5.5-1B 315 NCI-G7.5/P11-4B 273
NCI-G0.4-2B 37 NCI-G11/P15-4B 379
NCI-G0.75-2B 55 NCI-G15/P18.5-4B 464
NCI-G1.5-2B 89 NCI-G18.5/P22-4B 564
NCI-G2.2-2B 137 NCI-G22/P30-4B 682
NCI-G4.0-2B 249 NCI-G30-4B 914
NCI-G5.5-2B 330 NCI-G37-4B 1127
NCI-G7.5-2B 450 NCI-G45-4B 1461

OcHoBHasi YacTb B TENIOBbIAENEHNN — NOTEPU B CUnoBbIX Lensax IGBT. Moa-
TOMY M3MEHEHWE HeCYLLEV YacTOTbl NMO3BOSSIET PEryNMPOBaTh TENMOBbLIAENEHVE
npeobpasoBarens 4acToTbl.

3.2 NMopgknioveHne BXOAHOIO NUTaHUsA
3.2.1 Tpeb6oBaHUs K NOAKIMOYEHUIO

Mepen nopayen nuTaHus ybeauTtecb, 4TO nepudepuinHoe
obopynoBaHune u MY HacTpoeHbl B COOTBETCTBMU C YKa3aHWUAMU
[aHHOro PYKOBOACTBA ANA yKa3aHHoOW Mopgenu. HecobniopeHve
3TOro TpeboBaHWs NpUBEAET K HeCHaCTHbIM Criydasm.

Tatke HeobxoarMo ybeauTbCsl, YTO KIMacc HanpshKeHUs nuTatoLLen
CeTn COOTBETCTBYET KNaccy HOMUHaNbHOro HanpsixeHus M4Y.

3.2.2 NpepoxpaHuTenu n aBToMaTM4yeckue BbIKIHOYaTenu

Ha BXo4e nNuTaHuA crnegyet ucnonb3oBaTh MNpenoxpaHutTenu n/vnm
aBTOMaTUYeCcKue BbIKNoYaTenu Anst orpaHNYeHnss BO3MOXHbIX NMOBPEXAEHUN
B Crfyyae Bbixoda M3 CTPOsi BHYTPEHHUX KOMMOHEHTOB npeobpasoBaTens
4acToThl.

CnenyeT YCTaHOBUTb KOHTaKTOp C BO3MOXXHOCTbK PYYHOro ynpaBlieHUA
Mexagy WCTOYHUKOM NUTaHuA NepemMeHHOro Toka W npuBOoAOM. KOHTaKTOp
OOMKEH MpU HEeoBXOOAMMOCTM OTKMYaTh nogady NUTaHUst Ans NpoBeAeHus
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MOHTaXHbIX U CEpBUCHbIX paboT, a Takke obecneyvBaTb Ge30MacHOCTb BO
Bpems 3TUX OENCTBUN.

3awmta nNUHWA NUTaHUs OorpkHa obecneuvBaTbCsl MOMb3oBaTeNieM B
COOTBETCTBMM C TOCYAAPCTBEHHLIMU N MECTHLIMU 3NEKTPOTEXHUYECKUMUN
cTaHdapTamu. BeiGop npepoxpaHuTenein U aBTOMaTUYECKMX BbIKMOYaTeENen
NpPOU3BOAMTCA MO BXOZHOMY HOMWHANbHOMY TOKY, OaHHbLIE O KOMOpPOM
rpusedeHsl g 2riase 2.3. MogernbHbIN psifi U HOMVHASbHBIE NapaMeTpbl C y4ETOM
neperpy3oyHoOi cnocobHoCTN npeobpasoBaTens YacTtoTbl. Ecnv npu pabote
npeanonaratoTca anutensHole neperpy3kn 150 % 1 Bbile OT HOMMHANbHON
MOLLIHOCTM, TO NoABOop OCYLLECTBISIETCS MO BXOAHOMY TOKY, YMHOXEHHOMY Ha 1,5.

Y6enuTech Takke, YTO BpeEMsS cpabaTbiBaHWs NpegoxpaHnTenielt cocTaBnseT
meHee 0,5 cekyHa. Bpems cpabaTbiBaHMSA 3aBMCUT OT TuMa MCMONb3yeMoro
npefoXpaHUTENsl, NMOSIHOTO CONPOTUBIIEHUS CETU MUTAHWUS, a Taloke OT NoLLaau
ceyeHusl, MmaTepuana u onvHbl nuTatowero kabens.

Bawwmra MOXeT  obecrneunBaTbCsi  ObICTPOAENCTBYOWUMHU
npeaoxpaHnTensiM1 TUMOB:

1N aR/gR — NonynpoBOAHUKOBbIE NPeAOXPaHUTENN;

TMn gG — cTaHgapTHble NpeaoXpaHUTENU CO BpeMeHeM cpabaTbiBaHus
meHee 0,5 cekyHAbl.

3.2.3 NMogkno4vyeHue CUNOBLIX KNEeMM U 3a3eMneHust

Ha puvicyHkax 3.2-3.4 npefcTaBreHbl CXeMbl CUMOBbIX MoAKMtodeHui. Onuca-
Hne 0603Ha4YeHUI Ha CUMOBBIX KNeMMax NpuBeAeHo B Tabnuue 3.3.
TP
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PucyHok 3.2 — Cxema cunosbix nodkntoyeHut 0ns modenel NCI-GY/PY-1B
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PucyHok 3.3 — Cxema cunosbix nodkntoyeHut 0ns modeneli NCI-GY/PY-2B
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PucyHok 3.5 — Cxema curnosbix nooknodeHuli 0ns modeneli NCI-GY/PY-4B om 37 kBm

Tabnuua 3.3 — OnuncaHne cunoBbIX KNemm

O603HauYeHue Knemm DYHKUUM KNemMm

L1, L2, L3 (unmn R, S, T/L, N)| BxoaHble knemmbl Ana NoAKMoYeHns TpexdasHon
nuTatowen cetn 400 B (unun ogHodasHow cetn 230 B)

+, BR Knemmbl Ans nogknoyYeHns TOpMO3HOro pesnctopa

+, PB Knemmbl 4ns nogknioyeHns TOpMO3HOro peancropa*

+, - Knemmbl AN noaknio4eHysi TOpMO3HOro Moayns*

U, V, W (unmn U, V)) BbIxogHble KnemMMbl Ha aneKkTpoaBuraTens

@ PE Knemma 3asemnexus

*[Onsa moaenew ot 37 kBT.

3.2.4 Mepbl NpPeaoOCTOPOXHOCTU MPU MNOAKMIOYEHUN BbIXOAHbLIX
CUIOBbLIX KNeMMm

1. KaTeropuyecku 3anpeLleHo nogknioyaTe BXOA NUTAlOLEN CeTu K Knemmam
«U», «V» n «W».
2. Mopgkniountb BbIxoaHble knemmbl «U», «V» n «W» K BXOAHbIM Knemmam
anektpogguratensa «U», «V» n «W» cooTBeTCTBEHHO. [poBepbTe HanpaBfieHue
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BpalleHuss B COOTBETCTBMM C WHCTPyKUMEW Ha anekTpogsuratens. Ecnu
HanpaBreHne BpalleHUsl JNEeKTPOABWraTens He CcoBMajaeT C MpaBWUMbHbIM
HanpaBneHneMm, NOMEHSINTE MecTaMmn NPOBOAHUKY MoBbIX ABYX KneMM n3 «U», «V»
n «W», nnbo npu nomoLum napameTpa P0-13.

3. 3anpelyaeTcs 3amMblkaTb HaKOPOTKO WU 3a3eMINsATb BbIXOAHYH LUenb. He
npuKacanTech K BbIXOQHOM Lenu 1 He AOonycKanTe KOHTaKTa BbIXOAHOrO NpoBoaa C
Koprycom npeobpasoBaTens 4acTtoTbl. B npoTMBHOM criy4ae BO3MOXHO NopaKeHne
3MEKTPUYECKMM TOKOM UINN 3aMblKaHune Ha 3eMIio.

4. He ponyckaeTcs NOAKMIOYEHNE EMKOCTHbBIX Harpy30K K BbIXOAHOW Lienu.

5. He ponyckaeTcsi ycTaHOBKa 3neKTPOMarHUTHbIX MYCKOBbIX YCTPOWCTB Ha
BbiIxoAe npeobpasoBatens 4acToTel. B npoTvBHOM crnyyae npu pasMblkaHum
3aMblkaHUM YCTpOWCTBaA BO BpemsA paboTbl mpeobpasoBatens 4actoTbl OyayT
BO3HMKaTb CKa4ku TOKa, KOTOpble NPUBEAYT K BbIXOAY M3 CTPOSi CUMOBOr0 MoAynsi
npeobpasoBaTens 4YacToTbl.

6. YcrtaHoBka TennoBOro pene neperpy3ku. B coctaB npeobpasoBatens
4YacToTbl BXOAWUT 3NEKTPOHHAs Cxema 3aluTbl OT neperpysok. JonornHutensHoe
TEnnoBoe perne neperpy3kn Heo6xoaAMMO YCTaHOBUTL B CIEAYIOLUX CryYasiX:

* Ecrmm npeobpasoBatenb 4acTOTbl WCMOMb3yeTcs ANA  ynpaBeHus
HECKONMbKMMU ABUraTensiMu;

* Ecnu nopgkntoyaloTCcs MHOronomncHble asurateny. HomuHanbHbIA - TOK
TENnnoBOro perne neperpys3kn OomkeH OblTb TakMM Xe, Kak HOMWHANbHbIA TOK,
yKasaHHbI Ha nacrnopTHoun Tabnuuke asuratens.

7. Ecnu cymmapHasi anvHa nposoga Mexzy npeobpasoBaTenem 4acToTbl U
ABuraTtenem CrnvLLIKOM BenuKa, UM Hecyllas yactoTa npeobpasoBaTens 4acToThbl
(4acToTa nepekoYeHNs CUNOBbIX

IGBT-TpaH3MCTOPOB) CMULLKOM BbICOKa, FApMOHUYECKUIA TOK YTEYKM OT Kabene
oKasblBaeT oTpuuatenibHoe BnUsHWE Ha npeobpasoBaTenb YacToThl WM Apyrue
BHEWHWe ycTpoucTBa. Ecnm  pnvHa  coegvHWUTENbHOW  MUHUM  MEXAY
npeobpa3oBaTenem 4acToThbl U OBUraTeNeM CMMULLKOM BENMWKa, HECYLLYyl 4YacToTy
npeobpasoBaTterns YacToTbl HEOOXOAMMO NOHU3NTL. Hecyluasn YacToTa MOXeT ObiTb
3apaHa pyHKUMOHarnbHbIM kogom P0-26.

3.3. MopgknoyeHne [ONONHUTENILHOIO 06opyaoBaHus

B 3aBucumocTM OT ycnoBuid 3KcnnyaTauuuM BO3MOXHO MPUMEHEHMne
JononHuTensHoro obopydoBaHus. Ha pucyHke 3.5 npepacraBneHa cxema
NOAKMHOYEHUST AOMNONMHUTENBHOro 060pyA0BaHMS.

1 2 3 4 5 6 4 7

M
S

v v Knemust 31T
K] ¥ RIL1
L2 p SL2 ny
L3 »TA3

PucyHok 3.6 — Cxema nodkrtoyeHusi dononHumensHo2o0 obopydosaHusi
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Tabnwuua 3.4 — OnncaHve AONONHUTENBHOro 060pyAOBaHNS

Ne YcTtponcteo Onucanune cyHKUMM MeTtoavika
noag6opa

1 ABTOMaTUYECKUI MpepHasHavyeH Ans  3awmTtbl  nuHWiA | o BXOgHOMY TOKY

BbIKIoYaTens*/ aMekTpoceT OT TOKOB Meperpyskn U oT | npeoGpasoBaTensi
Mpenoxpanntens* TOKOB KOPOTKOTO 3aMblKaHWs YacToTbl MoapobHee —
cm. enasy 3.2.2
2 OneKkTpomarHUTHbI AnnapaT  AMCTaHLUMOHHOIO nencteus, | Mo BXogHOMY TOKY
KoHTakTop (KM)* npefgHasHayeHHbln AN BKIOYEHW M | npeobpasoBatens
OTKITIOYEHWUIA  CUMOBbLIX  3MEKTPUYECKMX | HacTOTbl
Lieneit Npu HopMasbHbIX pexvuMax paboThbl.
MpepoTBpallaeT MOBTOPHOE BKIIOYEHWE B
cryyae BbIxofa npeobpasoBaTtens YacToTbl
13 CTpost.

3 CeTeBoll gpoccenb MpepgHasHayeH Ana  cHWxeHus GpockoB | Tabnuupel nogGopa—
TOKa BXOAHON uenun Y4acCTOTHOrO | Ha ouunanLHOM
npeobpasosarens, npu konebaHusix | cauTe — g pasdesie
HanpsbKeHWs1 B CeTW, a Takoke Ans CHWKeHUst | cemesoll opoccers
BbIGpOCa rapMOHNYECKUX UCKAXKEHUI B CeTb
oT npeobpasoBaTens 4acToThl.

4 PagunoyactoTHbIn MpepHasHaveH ansa ycTpaHenus | 1o HoMUHanbHOMY

unbTp* PagMoYacTOTHbIX LUYMOB, BAWSIOWMX Ha | TOKY
pa6oTy npeobpasoBatens 4acToTbl npeobpasoBarens

YacToTbl

BMC-cunbTp DdunbTpel IMC orpaHnumBaloT HanpshkeHne | Tabnuubl
M TOK BbICOKOYACTOTHbIX MOMeX, koTopble | nogbopa—Ha
BO3HMKAOT B CeTM OT npeobpasosBaTens | oduLmanbHOM
4acTOTbl B HOPMasnbHOM pexume paboTbl 1 | caiiTe — g pasdesie
B YCIOBUSIX HEMCNPABHOCTEN. unsmp 9MC

5 [poccenb noctosiHHoro | [lpoccerib NOCTOsIHHOMO Toka obecneunBaeT | Mogbop BbIMOMHATL

TOKa

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

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

no pekomeHgaunam
npoussoauTens
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ucnonb3oBaHne oboux TUMOB p,poccenel?l.
BxoaHoi apoccenb noAaBnsieT BHELUHWE
KOHZYKTUBHbIE MOMEXU W CUMMETPUYHbIE
nepeHanpsxeHus, a opoccesnib NOCTOAHHOIo
TOKa AO0NONMHNTENbHO CTaﬁMJ'II/IGVIpyeT
BHYTPeHHIOI Uenb MY, nosbiwas obLyto
Ha,qé)KHQCTb CUCTEMBDI.

Topmo3Hon Moayrb

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

Tabnuubl nondopa—
Ha ouumansHom
cante — g pasoerne
Topmo3HoU MOOysib

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

B Mpouecce TOPMOXKEHUS WU  PE3KOM

oduumansHoM cante

CHWXEHUN CKOPOCTU aneKTpoasuraTens. B pasgene
«Mopaepkka n
cepsucy ->
«QOKZMGHW&QU}?»
BbIXOAHO (MOTOPHBI) MpepgHasHayeH Ans 3awmTel Asurateneit | Tabnuupbl
Apoccerb OT MUKOB HanpsPKEHWs, BO3HMKaOLWMX Npu | nopbopa—Ha
paboTe npeobpasoBaTtenen 4acToTbl. ocuymansHom

BenuuuHa nynbcauwﬁ HanpsH>keHus 3aBUCUT
OT Hecyllel YacToTbl npeobpasoBaTenen
4acToThbl, ANMUHbI U TUNa kabensi. BI:.ICTpoe
BpemMsaA HapacTaHus HanpskeHus
XapaktepusyeTcs AONONHUTENbHbIMU
noTeps MM MOLLHOCTU U HexenaTtesibHbIM
HarpeeoM B kabensx u asuratene, a
TakKe MOXET MPUBECTV K Npobow unu
YCKOPEHHOMY CTapeHUo N305AaLnn.
CHMXaeT CKOPOCTb HapacTaHUs  TOKOB
KOPOTKOrO ~ 3aMblkaHWsi, TeM  CaMbIM
obecneuvBas HeOGXO,ElVIMOE Bpema AOnda
cpabaTbiBaHWs 3almMTLl NpeobpasosaTtens
YacToTbl. MicnonbayeTcs npu

yAaneHHocTn anekTpoABuraTens ot

npeobpazoBaTens 4acToTel Gonee Yem Ha
50 m.

caiiTe — g pazdesne
MOMOPHbIL dpoccesib

DunbTp dU/dt*

MpepHasHaveH AnNs 3aWwmMTbl ABUratens ot
BIINAHNA  UMNYIbCHbBIX I'IGDEHaI'Ipﬂ)KeHVIVI
UMM, koTopble MOryT Bbi3blBaTb MpoGoii
U30NSUMM,  AOMOSHUTENbHbIM  HarpeB
asuraTtens, ABneHue OTpE)KeHHOVI BOJHbI,
PE30HaHCHOro HamnoXeHusa BOSH, noTepu
noBepxHOCTHOro adhpekta. KomneHcupytoT
€MKOCTHble TOKN ANUHHBIX kabenen
,ElBI/II'aTeﬂeI;I, CHMWXaeT BUXpeBble TOKN B

MoaGop BLINOMHATE
N0 peKOMeHAALMAM
npousBoauTens

INSTART®
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cepfeyHuke poTopa U cTatopa Asuratens,
nomexu HaBoANUMbIe

Ha PsAOM pacnofioXeHHble CrnaboTouHble
kabenu ynpasnexus u annapatypy.

uneTp

BbIxoAHO CUHYCHBI

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

Tabnuupl nonbopa — Ha
oduumansHoM cante—
8 pasdene 8bIx00HOU
CUHYC-¢hunbmp

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

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

3eMIt0, KOTOPOE MOXET BO3HUKHYTb BO Bpems paboTsl MY.

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

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

& [® ]

‘TA‘TB ‘TC ‘24v ‘COM ‘Dl ‘DZ ‘DB ‘04 ‘HDIS ‘Y ‘GND ‘1ov ‘AI ‘AO ‘

PucyHOK 3.7 — PacrnonoxeHve KNemMm Ha KOMOAKe MaTbl ypaBneHns Ha

moaensx go 30 kBt

+10V | All

Al2

DI1 DI2 DI3 Di4 HDI T/A

/8 | T/C

GND

GND

AO1

485+ | 485- | CME | COM Y1

AO2
FM

COM | +24V

PuvicyHok 3.8 — PacnonoxeHue knemMm Ha Konogke nnatbl ynpasneHus Ha

mopensix ot 37 kBT
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Tabnwuua 3.5 — OnvcaHue KneMm yrnpaeneHus

Lindposbie D1 (DI1) Lincbposon Mporpammupyemble LM poBble
BXOfHblE BxoA 1 BXOZbl:
curHanbl D2 (DI2) Uncbposot 1. BxogHoe conpoTuBneHue:
BX0f 2 3.3kOm
2. [lnanasoH HanpskeHusa Ha
D3 (D|3) LlVICprBOﬁ BXoAe: 9B~30B
Bxog 3 Mopaepxusaiot PNP u
D4 (D14) Lndpposoii NPN-noruky, nepeknioyeHne
Bxop 4 OCYLLECTBMSAETCA [KaMMepoM
Ha nuLeBoit naHenn
YCTPOWCTBA.
HDI5 (HDI) Knemma Bbico- | Momumo cpyHkumii D1 ~ D4,
KOYaCTOTHOrO MOXeT MCMOoNb30BaTbCs Kak
MMMYNbCHOTO BbICOKOCKOPOCTHOW MMMYb-
BXxoAa CHbIN BXOA.
McTouHnk 10V (+10V) BrewwHnn WcnonbsyeTca ans
nuTaHns - VCTOYHUK NOAKIMIOYEHNSA BHELUHUX
GND nutanus + 10 B | ycTpoicTB (NoTeHUmMoMeTpoB
nT.A.).
MakcmmanbHbIN TOK Harpy3ku:
10 MA Tpebyemoe BHelLuHee
conpoTvBneHne
o1 1 kOm ao 5 kOm
24V (+24V) BHewwHun O6ecneumBaeT nuTaHne
- WNCTOYHUK +24 B. Vicnonb3yetca ans
COM nutaHua + 24 B | noaknioueHns BHELLHUX
YCTPOWCTB (AaT4MKOB U T.4.).
MakcmmanbHbIN TOK
Harpysku: 200 MA
AHanorosbli Al (A1) Knemmbi [unanasoH BXoAHOro
BXOAHOW curHan| — aHaNoroBoro HanpskeHus: 0 B ~ 10 B
1anasoH BXOAHOrO Toka:
SND Bxona 0w =20 wh
Al2 ConpoTtusnexue: 100 kOm
GND (ans
mogaenemn ot
37 kBT)
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AHanorosbIn AO (AO1) Knemmbl BbixoHow curHan
BbIXOAHOM - aHarnoroBoro (HanpsbKeHne nnm Tok)
curHan GND BbIXOZA onpeaenseTcs [Kamnepom
AO2 AO, HaxogsaLWwMMCs Ha NULeBOn
- YacTu kopnyca. [jnanasoH
(ljgl,qDng};J;IﬂoT BbIXOJHOMO HaNpsPKeHWs:
37 kBT) 0B~10B
[nana3soH BbixogHoro Toka: 0/4
MA ~ 20 MA
PeneiHbii TA- Pene T TA-TB — HopmarnbHO
BbIX0A TB- 3aMKHYTbIM KOHTaKT,
TC TA-TC — HopManbHO
Pa3OMKHYTbI KOHTAaKT.
KommyTupytoLas cnocobHocTb
pene:
250 B nepemeHHoro Toka, 3 A,
30 B nocTosiHHoro Toka, 1 A
VIMNynbCHbIN Y-COM MoxeT BbITb MCMONb30BaH B
BbIx04/ 3 KayecTBe BbICOKOCKOPOCTHOIO
Lindbposoit VIMMYNBCHOTO BLIXOAA MU
Belxoa o BbIX0fa C OTKPbITbIM
OTKPbITBIM
KOMNEeKTopom KONMNEKTOPOM, YTO
onpepensiercs
YHKLMOHANbHbLIM KOAOM
FM/Y1-COM P6-04. BbICOKOCKOPOCTHOM
(ansa mopenei ot MMMNYMbCHBIN BbIXOA:
37 kBT) MakcumarnbHas yactota 50 kI

Bbixoa € OTKpbITbIM
KOTMNEeKTOpOM:
[unanasoH BbIXOAHOrO

HanpsbKeHUs:
0B~24B

[nana3oH BbIxogHoro Toka: 0
MA ~ 50 MA

Onsa mopenei ot 37 kKBT:
FM — »MnynbCHbIN BbIXOA,

Y1 — undpoBoii BbIXoa C
OTKPbITbIM KOMNEKTOPOM
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KommyHmKaumoH | A + (485+) Knemmbl A + (485+) noNoOXWTENbHbIN
HbIA cuUrHan B — (485-) NOAKIIOYEHMS! BXOA
nHTEpdenca B — (485) oTpuuaTenbHbii
RS-485 ansa BX0[,
paboTbl No
npoTokony
Modbus RTU
ny
> COM o AO :(Ej WnpwnkaTop
Anano;:;\:m aHanorosoro
Myck ———9 D1 Ludp.sxon 1 A GND ¢ curkana
Pesepc ——o0 D2  Uudp. Bxon 2 TC
- coyHKUMS - ———0D3  Ludp.sxoa3 Peneiibin [\ TB | VHaukaTop
- dyHKYYS - S Y Liucbp. BXOA 4 BbIXOA TA curHana
]
- pyHkumsa - - ———& HDI5* Liudpp. Bx0A 5

BHewHui
noTeHyuomeTp

BapuaHT
noaknioyeHns Al

B3apatumk
curHana Toka

Y
> 10V Ludbp. BbIXOA
AHanoroesIit il ﬁ );gpa:g»ou;::
Al KonnekTopom [ 3 | ] ! ™ pel
BXOA com | !
GND : BapuaHT
noakmnioyeHus Y
: PE r——p-—-—=-==—-—4
= ‘ 1
: WmnynbcHbin - | i mﬁ;ﬁ:;zgro
T BeixoR } COM ¢ curHana 1
I Y s ssnnssespnsnsiase)
| PNP v
GND | S| j
com | j‘ Ao A+ Py
| o RS-485
| NPN I Modbus RTU B-
—————— === /
24V PE >_£

PucyHok 3.9 — Cxema nodkrtoyeHusi ynpaenstowux kiemm cepuu NCI s modeneti do 30 kBm

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

- OYHKUMS -
- PYHKUMS -
- OYHKUMS -

3apaTyuK
curHana Toka

BHewwHui#
noTeHLMOMETp

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

7

ny

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

1.9
[o

Wraukatop
aHarorosoro
curHana

WhaukaTop
curHana

]
5.

Y

WraukaTop
aHanorosoro
curkana

BapUaHThI
nogkntodeHua AO02 FM

1
Wraukatop :
uMnynbcHaro |
curHana |

777777777 -1
Ynpasnaowas
KkaTylka pene

HJJ
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3.5 Mpoknagka kabenen
3.5.1 O6wume npaBuna

BbiGop ceyeHuss kabener UM HaKOHEYHWKOB MNPOWU3BOAWUTCS COMNacHoO
HOMUHanbHbIM TOoKam (cm. enagy 2.3 ModesbHbit psd U HOMUHAalbHbLIE
rnapamvempbl) U pa3Mepam KIeMMHbIX COeAUHEHWI MpeobpasoBaTensi 4acToThbl.
MOMEHT 3aTsikKM CUMOBbIX U YNPaBrsiOLMX KIIEMM MOXHO MOCMOTPETb B
Tabnuue 3.6.

Tabnuua 3.6 - MOMEHT 3aTsPKKM CUINOBBIX M YNPaBRSOLWLMUX KINEMM

MomeHT

MOMeHT 3aTAXKN 3aTAKKN

Mopenb (ynpaBnsiowme (cunoBblie

Knemmbl), H*m KNeMMbl),
H*m
NCI-G0.4-1B, NCI-G0.4-2B, NCI-G0.4/P0.75-4B 0.5 15
NCI-G0.55-1B 05 15
NCI-G0.75-1B, NCI-G0.75-2B, NCI-G0.75/P1.5-4B 0.5 15
NCI-G1.5-1B, NCI-G1.5-2B, NCI-G1.5/P2.2-4B 0.5 15
NCI-G2.2-1B, NCI-G2.2-2B, NCI-G2.2/P4.0-4B 0.5 15
NCI-G4.0-1B, NCI-G4.0-2B, NCI-G4.0/5.5-4B 0.5 15
NCI-G5.5-1B, NCI-G5.5-2B, NCI-G5.5/P7.5-4B 0.5 15
NCI-G7.5-2B, NCI-G7.5/P11-4B 0.5 2.2
NCI-G11/P15-4B, NCI-G15/P18.5-4B 0.5 22
NCI-G18.5/P22-4B, NCI-G22/P30-4B, NCI-G30-4B 0.5 22
NCI-G37-4B, NCI-G45-4B 0.5 2.2

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

Bcsa npoBoaka JomkHa COOTBETCTBOBATL MECTHLIM 3aKOHaM Y HOPMAaTUBHBLIM
[OKyMeHTaM B OTHOLLEHUM CEeYEeHNs kabens 1 YCroBuiA OKpy>KatoLLen Cpeap.

Tabnuua 3.7 — 3aBUCUMOCTb ANMHbBI kKabens Mexay OT HeCyLleln 4acToTbl

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

* Mpu gnvHe kabens ot MY go anektpogsuratens 100 m 1 6onee HeobxogymMo
yCTaHaBnMBaTh AOMNOSHUTENbHOE 060pYyA0BaHNE (MOTOPHBIN APOCCENb).
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OnacHocTb nopaxeHusa 3NeKTPu4eCKUM TOKOM

MpeobpaszoBaTtenib YacTOTbl MOXET NMPUBECTU K BO3HUKHOBEHMIO
NMOCTOSIHHOIO TOKa B 3alUTHOM 3a3eMIISIIoLLEM MPOBOLHMKE.
HecobniogeHne cregylowmx pekoMeHAauuin MOXeT MpUBECTU
K TOMY, 4YTO YCTPOWCTBO 3aLUUTHOIO OTKIOYEHUSI He obecneunT
Heobxoaumyto 3awuTy. Tam, roe Ans 3awuTbl OT MOpaXKeHWs
3MNEKTPUYECKUM  TOKOM MPUMEHSIETCA  YCTPOMCTBO  3aLUUTHOrO
OTKIIOYEHNS, OOMycKaeTCs ycTaHaBnuBaTb Ha CTOPOHY NUTaHUs
Tonbko Y30 tuna B.

3awwmTa oT neperpys3ku no ToKy

Mpn uMcnonb3oBaHUM HECKOMNbKMX OBuratenei Heobxoanmo
yCTaHaBnMBaTb JOMOMHUTENBHOE 3alUTHOEe 06opyAoBaHne Mexay
npeobpasoBaTenem 4acToTbl U ABUraTenem, Hanpumep, ycTponcTea
3aLLUMTbI OT KOPOTKOro 3aMblKaHWUsi U TENJIOBYIO 3aLUUTY ABUraTens.
Ons 3awutbl OT KOPOTKOrO 3aMblkaHWUs W MNeperpysku no TOKy
pekoMeHAyeTCs UCMonb3oBaTb BXOAHblE MpepoxpaHuTenu. Ecnu
npounssoanTenb He npegycMatpusaet nx yCTaHOBKY,
npefoxpaHUTenn AOMKHbl ObiTb yCTaHOBMEHbI CneuuanncToM BO
BpEeMS MOHTaxa.

OnacHocTb Toka yTeu4ku

[MpeobpasoBaTenb 4YacToTbl reHepupyeT TOK yTeuku. Yewm Bbilwe
Hecylas 4actota, Tem Oonblue TOK yTeukn. Tok yteukm MY
coctaBnseT 6onee 3,5 MA, hakTuyeckoe 3HayYeHune onpegenseTcs
ycrnoBusiMy akcnnyatauun. [ns obecneyeHus 6esonacHoctu MY
N anekTpoasuratenib JOSMKHbI OblTb 3a3eMIIeHbI. COHpOTVIBﬂEHI/Ie
3a3eMIIeHNs AOMKHO BbiTb MeHee 4 OM. He fonyckaeTcs noaknoyaTth
3a3eMNSIOLLWMIA NPOBOA K CBAPOYHOMY annapaty U Apyromy CUIIOBOMY
obopynoBaHuio.  HenpaBunbHO  BbIMONMHEHHOE  3a3emreHue
npeoﬁpasoBaTenﬂ HacCTOTbl MOXET NPUBECTU K NeTaribHOMY ncxoay
Unu cepbe3HbIM TpaBmaM. MNpaBuibHOe 3a3eMeHne 06opynoBaHUs
[OMKHO ObITb YCTPOEHO CepTUMULMPOBAHHBLIM CreumnanmcTom-
BNIEKTPOMOHTaXXHUKOM.

AnekTpobe3onacHOCTb

. [MpeobpaszoBaTenb YacToTbl HEO6XOAMMO 3a3eMMISATb B COOT-
BETCTBUM C AEVCTBYIOLWMUMYM CTaHAapTaMu Y HopMaTBaMMu.

. [Insi npoBOAKM BXOAHOIO NUTaHWS, ABUraTENs U yNpaBnsioLLImMx
TIMHUIA peKOMEHAYETCA UCMOoNb30BaTh OTAESbHbIE 3a3eMNsto-
e kabenu.

. 3anpellaeTca 06beVHATb 3a3eMIeHNe HECKONbKUX NPeot-
pa3oBaTenen YacToTbl MyTeM NOCIeLoBaTENBHOIO NOAKIOYe-
HUS.
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+  3asemnsioLme NpoBoAa AOMKHbI BbITb MaKCUMarnbHO KOPOT-
KUMU.

*  CnepyviTe MHCTPYKUMAM NPOU3BOANTENS ABUraTenNs rno ero
MOAKIIOYEHWIO.

VlH,El,yLI,VI poBaHHOEe HanpsixxeHue

MHayumpoBaHHOe HanpspkeHWe OT BbIXOAHbLIX kabeneln aurate-
e, pacrnosioXeHHbIX PSAOM ApYr C APYroM, MOXET HakonuTb 3a-
psia Ha koHaeHcaTopax 0bopyaoBaHWS Aaxe MpU OTKIOYEHHOM 1
n3onupoBaHHoM obopyaoBaHun. HecobntogeHue TpeGoBaHW Mo
pasgenbHoN NpoKIagke BbIXOAHbIX kKabenen gBuratens MoXeT npu-
BECTN K CMEpPTENbHbLIM UCX04aM Unu TshkenbiM TpaBmaMm. PekoMeH-
[AyeTcs NpoknaapiBaTh BbIXOAHbIE kabenu ABuraTesns oTAenbHO Unm
MCMonb30BaTh 3KPAHUPOBaHHbIE KaGenu.

[Mpun ncnonb3oBaHun Gonee yem OByx MY He [JonyckaeTtcAa 06paaoBaHme
neTenb C 3a3eMnAarLLnM NpoBOAOM:

MpaBuneHo He npasunbHo He pekomeHayeTcs
PucyHok 3.11 — CxemamuyHoe u3obpaxeHue obpa3ogaHusi nemnu ¢ 3a3eMasiowum rnposodom

Ha pwucyHke 3.12 npeactaBneHbl pasfnuyHble CUCTEMbI  3a3eMIeHUs.
PexkomeHaoyemas cuctema 3azemnenus TT unu IT.

VYV, 1 VL 1 L1
Wata'al L2 L~V L2 L2
VYV L3 LV L3 3
PEN +— N ' — N
] [T PE J_ T~ FE
=  [rerpyaa] < [remyea] L [rempya
Cxema TN-C Cxema TN-S Cxema TN-C-S
— L1 U
L2 L2
L3 3
N N
|_*e T
- I Harpys«a = | Harpyska I l?
Cxema TT Cxema IT

PucyHok 3.12 — Turnbl cucmem 3a3emrieHust
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CUMMETPUYHBIN  9KPaHMPOBAHHLIN  kabenb obecrneunmBaeT MeHbLUUIA
YPOBEHb 3MEKTPOMArHUTHOrO M3My4YeHnsi BCEN NPUBOAHOW CUCTEMbI, MEHbLLIYIO
HarpysKky Ha U3onsumMio 3NeKTPOABUraTerNsl, MeHbLUME NMOALUMMHMKOBBIE TOKU 1
MEHBLLMIA U3HOC MOALLUMMHUKOB. 3alUMTHbIA NPOBOAHMK BCEraa AOMmMKeH UMeTb
[0CTaToOuHYH NPOBOAMMOCTb.

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

Tabnvua 3.8 — MMHMMarnbHoe ceveHre 3aLLMTHOrO NPOBOAHMKA

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

CeyeHvie kabensi OOMKHO ObITb paccyMTaHo, WCXOAs W3 CreayloLimx
YCINOBUIA: yKInajka B NIOTOK He bonee 6 kabenen B psa, TemnepaTtypa Bo3gyxa
30 °C, nsonsuwmsa MNMBX, Temnepatypa nosepxHocTu 70 °C. MNapameTpbl kKabenew
Ona OpYrx yCrnoBWIA [OMKHbI COOTBETCTBOBAaTb TPEBGOBaHWMSIM MECTHbIX
HOpPMaTMBOB MO TexHUKe 6e30MacHOCTW, HanpsPKeHWo  MUTaHua U
HOMUWHaNbLHOMY TOKY NPUBOAA C y4eTOM TpeboBaHWii No akcnnyaTauuu.

Heobxoammo npuaepxuneaTbCs CreAyoLmnX NpaBun:

« KabGenb anektpoasuratens crnegyet NpoknagbiBaTb HAa PacCTOSHWU OT

ocTasbHbIX kabenen.

+ Kabenwu anektpoasuraTenei HeCKONMbKUX NPUBOAOB MOXHO YKNadblBaTb

napannensHo 1 PsaoM ApPYr C APYTOM.

+ Kabenb anekTpopsuratens, kabenb nutaHus u kabenu ynpaeneHus

npoknagbiBaTh B pa3Hbix kabemnbHbIX NOTKax.

* B uenax CHWKEeHWS YPOBHSI 3MEKTPOMAarHWUTHBIX MOMEX, BbI3BAHHbIX
UMMYMbCHBIM XapakTepoM BbIXOAHOTO HanpsikeHus NpuBOAa, He crepyet
npoknagbiBaTh kabenb [ABuratens napannenbHo ApyruM  kabensiM  Ha
MPOTSHKEHHbIX y4acTKax.

MepeceyeHne kabenen ynpaBneHMs W CUNOBbIX kabenen cregyet
BbIMOMHATL MOA4 YrNoM, Kak MoxHo 6onee 6rnuskum k 90°. He ponyckaetcs
npoknagka NocTOpoHHKX kabenen Yepes npueod. KabenbHble NOTKM AOMKHBbI
MMETb XOPOLLYIO 3MEKTPUYECKYIO CBSA3b APYr C APYroM M C MPOBOAHMKaMM
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3a3eMIeHunsa. Ons ynydweHuna BblpaBHMBaHUA noTteHunana MOXHO
MCMomb30BaTb CUCTEMbI arMtOMUHUEBBIX KabemnbHbIX NTOTKOB.

Kabenb anekrpoasurarens

He meHee 300 mm

KaGenb nutanus

KaGenb ynpasnexus Kabenb anekrpoasurarens

'}
‘ He meHee 200 mm He meHee 500 mm

BxopnHow kabenb nuTaHms

KaGeno ynpasnexus

PucyHok 3.13 — [paghuyeckoe npedcmasneHue paccmosiHul Mexody kabensamu
3.5.2. Bbl6op kabenen ynpaBneHusi. AkpaHUpoBaHue

Bce «kabenu ynpaBneHusi [OMKHbI ObiTb  9KpaAHWPOBaHHbIMW. [ns
aHaroroBbIX CUrHanoB criefyeT vcronb3oBaTh kabenb Tuna «BuTas napa» ¢
[OBOVIHbIM 3KpaHoM (cM. puc. 3.14a). Kaxabi curHan AormkeH ObiTb NOAKMIoYeEH
C MOMOLLBIO OTAENbHON 3KpaHMpOBaHHOW napbl. He cnegyeTt ucnonb3oBatb
OOVH OBLLMIA NPOBOA ANS Pa3HbIX aHANOroBbIX CUrHAOB.

==

Puc. 3.14a Puc. 3.146

[nsi HU3KOBONBTHBIX LIMOPOBBIX CUTHAMOB NyYLLE BCEro NOAXOAMT kabesb ¢
[BOWHbIM 9KpPaHOM, OZIHaKO MOXHO UCMONb30BaThb U kabenb TMna «BuTas napa»
C OOHUM 3KpaHoMm (puc. 3.146).
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3.5.3. NopakntoyeHue Ha WnHy RS485. TpeboBaHMs MO NOAKITHOYEHUIO

* Vcnonb3yviTe aKpaHUpOBaHHbI kaberb, coaepXallunii ABe BUTbIE Napbl.

» CoepuHuTe cooTBeTCTBYOLME noTeHumans! (O B).

» MakcumanbHas anuHa nuHum — 500 MeTpoB.

» MakcumanbHasi AnvHa oteeTBneHns — 20 MeTpoB.

* [Mpoknaaka kabenen: NpokraabiBaiTe CETEBOW kaberb OTAENBHO OT CUIOBbIX
kabenew (no kpanHen Mepe, Ha paccTosHuM 30 cm); ecnn HeobxoanMo,
BbIMOJHSINTE MEpPeceYeHnst nog npsiMbIMK yrinamu; noaknoyanTe akpaH
kabensi K KneMMe 3a3eMIIEHUst KaAoro MOoAKIYaeMoro npubopa.

* [MogkntounTe TEPMUHATOPbI NIMHUM K K&XKOOMY U3 ABYX KOHLIOB JIHUN.

3.5.4. MopknovyeHne NPoBOAOB K aHaroroBoMy BXoay

[Mpn mManon BenuUMHe HanpsHKeHWs1 aHaNoroBOro CUrHana Ha Hero MoryT
NOBNUSTb BHeLHMEe nomexu. B obwem cnydyae HeobxoaMMO MCnosnb3oBaTb
3KpaHMpOBaHHbIN kabenb C A4NMHON, He npeBbiwatoLenn 20 M, Kak nokasaHo Ha
pvicyHke 3.15.

<20m n
—_ ]

— L d4ov
S Al
— b dewp

"*1 PE

PucyHok 3.15 — Cxema nodkmo4eHust nposodos K aHasno2o80oMy 8xody (obuwjuli
cnyyad)

B cnyvasx, korga aHanoroBblii CUrHan NoABepraeTcst BO3AENCTBUIO CUMBbHBLIX
nomex, HeobxoaMMO yCTaHOBUTb PUINBbTPYIOLLMNIA KOHAEHCATOP, PacrnonoXuB
ero psiAoM C WCTOMHUKOM aHaroroBOro curHana, wnu npofetb kabenb B
deppuTOBOE KOSbLIO, Kak nokasaHo Ha pucyHke 3.16. TpebyeTtcs caenatb 2-3
BUTKa kabensi Ha eppuTOoBOM KomnbLie. HamoTka JofmkHa Npou3BOAUTLCS B
O[HOM HarpaBneHuu.

®eppuToBoe n4
KonbLO
BHewHuiA | ——__ Al
VICTOYHMK c —L 2210
aHanorosoro ] 50B
curHana | _— GND

PucyHok 3.16 — Cxema noaknoveHns NpoBOAOB K aHaroroBomy Bxogy (npwu
BO3[ENCTBUN CUITbHBIX NOMEX)
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3.5.5. NogkntoyeHne Harpy3ku K penenHomy Bbixoay

PeneiiHbin Bbixon TA-TB-TC npeactaBnsieT cobon BbIXOA TUMA «CYXoW
KOHTaKT», T.e. K HeMy TpebyeTcs MoABeCcTV MUTaHWe COrmacHo pUcyHKy 3.17
(nogkntoveHne Harpysku, MUTalOLWENcst OT NePEMEHHOro Hanpsxerns) unm 3.18
(nopgkntoveHne Harpysku, MUTalOLWENncs OT NOCTOSIHHOTO HaNPSHKEHNs).

ny

tc | s2s0BAC

Harpyska
(23 A, 250B AC)

PucyHok 3.17 — Cxema noOKtoYeHUs1 Hagpy3Ku nepemMeHHo020 moka K peneltiHoMy 8bIXody

ny
< 30B DC

Harpyska
(1A, 30B DC)

PucyHok 3.18 — Cxema noOKIIo4YeHUs1 Hagpy3KuU MoCmOosIHHO20 MoKa K penietiHoMy 8biX00y



3.5.6. NMopgkntoyeHme K uMppoBbLIM BXOAHLIM KIleMMam

MoakrtoveHne LndppoBbIX BXOAHBIX KNEMM B YETbIPEX PasfnYHbIX BapuaHTax:

BapwuaHT nogkntoveHns 1 (no yMOnYaHuio): BHELLHUIA UCTOYHVK MUTaHUS He
ucnonbayeTcs, undposble Bxodbl B pexvme NPN.

BapuaHT nogkmoveHnss 2: MCrnornb3yeTCsl BHELWHUA WCTOYHUK NUTaHuS,
undposble Bxoabl B pexume NPN.

BapwvaHT nogkntoyeHns 3: BHELLHWA NCTOYHWK NUTaHUS He NCMOMb3yeTcs,
undpoBble BXxoAbl B pexume PNP.

BapuaHT nogknoveHns 4: ncnonb3yeTCst BHELHWUA WCTOYHUK MUTaHUS,
Lumdposble Bxoabl B pexxume PNP.

4
9-30B DC
—1}— 24V
2 5D1
L NPN
—O—-I— D2 3
—:l—- D3 H
|77 ]
| :4DI PNP
—— 5*
PE L
T COM
Bapuanm 1 Bapuanm 2
ny
24V

D1 D1
NPN NPN
D2 ° D2 5)
D3 @ D3 H
D4
! b4 PNP PNP
-~ \i HDI5* HDI5*
PE =
COM ——— COM
9-30B DC
BapuaHm 3 Bapuanm 4

PucyHok 3.19 — BapuaHmbl MOOKMOYEHUS UUGPO8bIX KITeMM
* Linchposon/mmnynbchbiii Bxog HDIS goctyneH B mofensix ot 18.5kBT BKIOUMTENBHO
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naBa 4. MoaroToBka K pa6oTte

4.1 Mepbl NpefoCTOPOXHOCTU U NPOBepKa nepea NPooHbLIM
3anycKom

He  npubnuxantecb Kk  npeobpasoBaTento  4acToThl,
QNEeKTPoABMraTeENtd W UCMOMHUTENbHOMY MeXaHu3My B cryvae
MCnonb3oBaHNA aBTOMATUYECKOro nepesarnycka, T.K. BHe3anHbIf
nepesanyck MOXeT NPUBECTU K TPaBMam nepcoHana.

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

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

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

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

4.2 NpobHbIN 3anyck

1) BbINONHWTL Mepbl NPeAOCTOPOXHOCTM 1 NPOBEPKY nepes, NPobHbIM
3anyckom. MNepBoe BkMtoYeHWe NpeobpasoBaTens TpebyeTcsi NPoM3BOANTb MPK
OTKIIOYEHHOM  3nekTpoaBuraTene (OTCOeAMHEHHbIX BbIXOAHbIX —CUMOBbIX
Kabensx).

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

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

4) BbINONHMTL HACTPOVIKY NapameTpoB aMeKTpoaBuraTens:

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

-P4-03 — yncno nontocos anekTpoasuraTens;

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

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

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

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

6) MepBbIlt 3anyck npeobpasoBaTens C MOAKMIOYEHHbIM ABUratenem
npov3BOAWTL MpU MomoLlm Haxatusa kHomku «TOJTY.». lMpn yoepxusaHum
kHomkn «TOJIY.» anekTpopsuratens OyfgeT BpawartbCst Ha  CKOPOCTW,
3KBMBaneHTHoW 4actote 6 [u. Heobxogumo ybeauTbcs B NpaBUIbHOM
HanpaBneHuM BpaLleHVs MOAKIIYEHHOro anekTpoasuratens. B cnyvae
HEBEPHOro HanpaBrieHusi BpalleHUst HeobXOAUMO M3MEHWUTb HanpasreHue
BpaLLEHNs C NOMOLLbIO (PYHKLMOHanbLHoro koga P0-13 nnun nomMmeHATs Mectamu
e ntobble asbl BbIXOAHOMO CUMOBOrO NPoBoAa.

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

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

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

* MpaBUMbHOCTb OTODpaXeHUs MHAMKALMU U 3HAYeHUA Ha
avcnnee.

Mocre ycnewHoro OCyLLeCTBIIeHUst MPOGHOro 3amycka Afs MoslydeHust
Xeraemblx XapakTepucTVK MprBoda CriedyeT OCYLLEeCTBUTb HACTPOMKy BCEX
napameTpoB paboTbl NpeobpasoBaTernsi.

Kak npwv ckansipHoOM, TaK 1 Npu BEKTOPHOM PEXMME YNpaBreHust AOSKHbI
ObiTb BBEAEHbl [AaHHble C nacriopTHon Tabnuuku anekTpoasuratens. [ns
JanbHeliluei HacTPOIKkK criegyeT UCMONb3oBaTh Tabnuuy (yHKUMOHAMNbHBIX
napameTpoB (cm. enagy 6.3 [TapaMempbl MEHO Npo2pamMMuUpo8aHus).

4.3 UpeHTndMKaLma napameTpoB 3reKTpoaBuraTens
(aBTOHacTpOMKa)

Pexum BEKTOPHOro ynpaBneHna C pPa3oOMKHYTbIM KOHTYpPOM CTpOUT
MaTteMaTu4ecKyro Mmoernb NoAKNnK4YaemMoro anekTpoasuratesna Ha OCHOBaHUN
BBE€EHHbIX NapamMeTpoB. YT06bI NoJNy4nTb BbICOKYKD MPOU3BOAUTESNIbHOCTb
anekTpoasuraTensd n ontuMarnbHble XapakTepUcTUuKN ynpaBneHus, Tpe6yeTCﬂ
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nony4nTb TOYHble MapamMeTpbl YNpaBhsemMoro anekTpoasuratend. [ns
obreryeHns [OaHHOM 3adaun  uMcrnonb3yeTcs  pyHKUMA  uaeHTudmKaLmm
napameTpoB 3MeKTpoaBuraTens.

STanbl Npy BbIMOMHEHWUN NAEHTUDVKALMN:

1. BbibpaTb NCTOYHMK KOMaHA nycka/octaHoBa (P0-04 = 0) — ynpaBneHue ¢

naHenu;

2. 3aTem BBECTM CriefyroLne napameTpbl B COOTBETCTBMMN C NacnopTHON

Tabnuykon anekTpoaBuUraTens:

-P4-01 — HomuHanbHast MOLHOCTb anekTpoasuratens (kBr);

-P4-02 — HomuHanbHoe HanpshxkeHue anekTpoasuratens (B);

-P4-03 — yncno nontocoB anekTpoasuraTens;

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

-P4-05 — HomuHanbHasa YactoTa anektpoasuratens (u);

-P4-06 — HoMnHanbHasa ckopocTb anekTpoasuratens (06/MuH).

MpeobpasoBaTtenu YacTtoTel cepun NCI umetoT Asa Tuna naeHTudmKaumm.
Bbibop Tuna naeHtTudnkauuii 3aBUCUT OT TEXHOMOMMYECKUX YCITOBUIA:

A) Ecnu Harpyska MOXeT GbITb MOMHOCTLIO CHATA C Bana anekTpoasuratens,
cnegyeT BblOpaTb «2» B napametpe P4-00 (nonHas wuwaeHTudukaums),
noaTBepauTb Belbop, a 3aTtem HaxaTb «[1YCK» Ha naHenu ynpasnexus. Mocne
atoro [14 3anyctut oanekTpoasuratens Bnepes W Hasad, npousseget
yckopeHue v 3ameaneHue. lMpouecc MoXeT ANUTLCS OKOMO ABYX MUHYT, nocne
yero MY npekpaTtuT paboTy. B pesynbtate naeHTudgmkaumm 6yayT paccuntaHbl
crnepyLume napameTpsbil:

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

- P4-08 (conpotuBneHue ctatopa anektpogsuratens 1);

- P4-09 (conpoTtuBneHue poTtopa anektpoasuratenst 1);

- P4-10 (B3anmMHasn MHOYKTMBHOCTL CTaTopa M poTopa anekTpoasuratens 1);

- P4-11 (MHAYKTMBHOCTbL paccesiHWsi cTaTopa U poTopa anekTpoasuratens 1).

B) Ecnu Harpyska HE mMoxeT OblTb MNOMHOCTbIO CHATa C Bana
anekTpoaguratens, BbiOpaTte «1» B napametpe P4-00 (ctatnyeckas
naeHTudukaumsl), nNoaTBepAuTb Bbibop, a 3atem Haxatb «[MYCK» Ha
naHenu ynpaeneHus, nocne atoro MY aBTomMaTMyeckv BbINMOMHUT U3MeEpeHne
crnepylLMX NapameTpoB, He 3anycKkas arneKkTpoasuraTensb:

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

- P4-08 (conpoTtuBneHue ctatopa anektpoasuratens 1);

- P4-09 (conpoTtuBneHue poTtopa anektpoasuratenst 1).
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nasa 5. BcTpoeHHas naHenb ynpaBrieHUA U akceccyaphbl
5.1 OnucaHue n pyHKLMOHaNbLHOe Ha3HaYeH1e NaHenu ynpasneHus

MaHenb ynpaBneHnss umeeT AMCMNEN M KHOMKW ynpaenewus. [Hducnnen
rokasbiBaeT MEHI0 HACTPOMKU NapamMeTpoB U pasnuyHble paboune CoCTOSIHUS.
KHomnkn — nHTepdenc ceasmn nons3oBartens n npeobpasoBartens YactoTbl. 4ns
cepun NCI npelycMOTpeHa OHOCTPOYHasi NaHEMb YrpaBreHust:

Ceetoayoab!

Pvcnneit

MoteHuvomeTp
1 KHOMKa BBOAA

KHorka meHto Ton4KoBbIA pexUm

KHonka nycka Knonka octaHoBa

Knonka nepekntoyeHns
Mexay paspsigamu

PuicyHok 5.1 — ®yHKLMM KHOMOK 1 CBETOAMOA0B naHenu ynpaenexnus NCI

Tabnuua 5.1 — OnncaHve KHOMOK NaHenu ynpasBreHns 1 CBETOANOO0B

Hassanue Onwucanue yHKUUN

KHonku naHenu ynpaBneHus

MeHio Bxop B MeH0 napaMeTpoB, BO3BpAT B NPeAbIAYLLMIA
YPOBEHb MEHI0

Haxatue: BBOA 1 NOATBEPXKAEHME BBOAA NApaMeTPOB.
. (noTeHumomeTp) BpalleHue: Npy BXode B MEHIO - HABUraLumsi o MEHIO, B
pexvmMe ynpaeneHust - USMEHeHNe OrMoPHOI YacToTbI

PeXvM MOHUTOpPUHra: NPOKpYyTKa 0TOBpaXeHUs AaHHbIX.
Bo BpemMs HacTponku napameTpoB: USMEHEHME Kypcopa
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Myck KHonka 3anycka M4

Cron OcrtaHos M4, cbpoc owwmbok

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

CeeToaMoabl NaHenM ynpasneHus

Pab6ota Bkn: MY B cocTosiHMM paboTbl;
Bbikn: MY B cocTOAAHMM OCTaHOBA;
Mwuranue: M4 B pexxmme cHa.

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

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

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

5.2 OQucnnen

B coctosHum pabotbl nnu octaHosa MY ceetoanoabl NaHenu ynpaeneHns
oTOOpaxalT pasnuyHble COCTOsSHWUA npeobpasoBaTens (cMm. Tabnuuy 5.2). B
napametpax P7-29 (napameTtpbl oTobpaxeHusi B pexume paboTel) n P7-30
(napameTpbl oToBpaxeHuss BO BPEMSI OCTaHOBA) MOXHO BbiGpaTh Tpebyemblie
nokasaTtenu ans otobpaxeHus Ha aucnnee. KHonka «BBO[» ucnonb3yetcs
AN CMeHbI NokasaTtenen.

Tabnuua 5.2 — OtobpaxeHue nokasatenen Ha aucnnee MY

Koa Ha gucnnee

3HayeHune

OnopHast YacToTa

Paboyas yactota

BbixogHom Tok

Hanpspkenve 3MMT/BbixogHoe HanpshkeHne

CKOpOCTb BpaLLEHWs ANeKTpoABUraTens
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5.3 JononHuTenbHbIe akceccyapbl

CseToavofHasi naHenb npeobpasoBaTtens YacToTbl SBMSETCH HECHEMHOMN.
HononHutensHass LED-naHenb npuobpeTtaetcs OTAENbHO U MOXET ObiTb
BblHECEHA Ha LUKad C NOMOLLbIO MOHTaXXHOrO KOMMIEKTa (B KOMMMEKT NOCTaBKU
He BxoguT). [aHenb NCI-KP (pucyHok 5.2) npepgHasHadyeHa ans
nporpaMMupoBaHusi  npeobpasoBatens  4actotbl. OHa  nossonseT
ocyLlecTBNATL nporpammupoBaHune 1Y, 3anyck, ocTaHOB, perynmpoBaHvie
4acTOTbl U MOHUTOPUHI MapaMeTpoB, UMeeT cTeneHb 3aluTsl [P31.

Patora

Roraniucr |

PucyHok 5.2 — BeiHocHas naHens ynpasneHus NCI-KP

Tabnunua 5.3 — OnncaH1e KHOMOK NaHesny ynpassieHus v CBETOAMOA0B

HaumeHoBaHue W, mm | B, Mm I, Mm wi,mm | Bl,mm | M, Mmm

NCI-KP 60 90 35 58.2 87,7 139
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5.3.1 MoHTaxHasa pamka

MoHTaxHas pamMKa npegHa3HavyeHa ansa KpenneHua naHenu ynpaBsneHuns.

81

wr

= =

PucyHok 5.3 — MoHmaxHas pamka NCI-MF

Tabnuua 5.4 — Paamepbl MoHTaxHOM pamku NCI-MF

HanmeHoBaHue

L, mm

I, Mm

w1, mm

B1, mm

M, mm

NCI-MF

70

116

18

64

110

16

5.3.2 YanuHuTenbHbIN Kabenb

OTOenbHO MOXHO NpUOBPecTV yANMUHUTENbHBIN kabenb
MeTpOB AN NaHEeNu ynpaeneHus.

46

PucyHok 5.4 —YdnuHumenbHbil kabesns IN-EC

anvHon o 10
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maBa 6. MeHI0 nporpaMmupoBaHus

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

6.1 HaBuraumsa n pegaktupoBaHue napamMeTpoB B MEHIO

MeHtio nporpamMMnpoBaHUA UCMONb3yeTcAa ANld NMpocMoTpa U U3IMEHEeHUA
napameTpoB, onpeaenstolwmx paboTty npeobpasosaTens YactoTbl. [ing goctyna
K MEHIO NMPOrpaMMUpPOBaHUSA Ha FMaBHOM 3KpaHe HaXMWTe KHOMKy «MeHo».
B npeobpasoBatene 4yactotbl cepum NCI ucnonb3yetcsi TpexypoBHeBas
CTPYKTypa MeHI0 AN HAaCTPOWKN NapameTpoB.

pynna dyHKUMOHAMNbHBIX MNapaMeTpoB (MEHK MNepBOro YpOBHS) =&
napameTp (MEHI0O BTOPOrO YpPOBHSI)— 3HA4YEeHWe napameTpa (MeHI0 TpeTbero
YPOBHS). Hke npuBegeHbl CXeMa 1 HaBurauusi No MEeHI0 NporpaMMypoBaHus:

50.00 Iu¢posoii mrcrureit
A

v

MeH}0 TIepBOro YpoBHSL POO

H3MeHeHHe TPYIIIEI TapaMeTpoB

v

MeHI0 BTOPOTO YPOBHS PO0.11

H3meHeHune napamerpa

v

Mento tpetsero ypomia ()59

I3MmeHeHHe 3HAYEHHS [TapaMeTpa

PucyHok 6.1 — Cxema HacmpoUKu napamempos MeHIo

HaBwvrauysi no MeHo nporpaMmM1MpoBaHust:

« [Inst HaBUraumm Mexzay rpynnaMu napameTpoB MEHIO NMPOrpamMmMUpoBaHust
UCNONb3YOTCS KHOMKK () 1 (BpaLLeHne NoTeHUMOMETPa BMNpaBo 1 BMEBO);

» [ins nepexofa B criepylollee NMoAMEHIO UCMONb3yeTcst kKHomka «Beoay»
(HaxaTue Ha MOTEHUMOMETP), ANs BO3Bpata B rMpedblayllee MeH
UCronb3yeTcs kHomka «MeHo»;
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6.2 3awmTa gaHHbIX naponem

MeHto nporpaMMuMpoBaHus MOXET ObiTb 3aBMOKMPOBAHO A1t TOro, YTOObI
3anpeTnTb  HexenaTenbHbIM  MOMb30BaTeENsM  U3MEHATb  MapameTpbl.
BrnokupoBka Ha 3anucb MapaMeTpoB ycTaHaBruBaeTcsl napametpom P7-49,
KOTOPbI MO3BOMSET YCTAaHOBWTL Mapoflb HA MEHI0 MporpammunpoBaHus. Ons
3T0ro B napametpe P7-49 HeobxoAMMO yCTaHOBUTb 3Ha4YeHUe, OTnmMyHoe oT 0
HaxaTb Ha kHornky «BBO[» (HaxaTve Ha noTeHUmnomeTp). BBeaeHHoe 3HayeHne
OyneTt naponem nonb3oBatens. [Mpyu BbixoAe M3 MeHK MporpaMMUMpoBaHUS
naponbHas 3awmTa byaet aktuBmpoBaHa. [py NOBTOPHOM HaXaTum Ha KHOMKY
«MEHIO» Ha gucnnee otobpasutcsa «0. 0. 0. 0. 0.». Tenepb npu nepexoge B
MEHIO NporpamMMmMpoBaHnsa NpeobpasoBaTernb YacToTbl CHa4Yana 3anpocuT BBOA,
napons, yCTaHOBMNEHHOro paHee B napameTtpe P7-49.

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

nopgaepxky INSTART.

6.3 NMapameTpbl MEHIO NPOrpamMMMUpPOBaHUSA U UX ONUCaHue

B MY cepun NCI napameTpbl CrpynnmpoBaHbl Mo yHKLMOHANbLHOMY
Ha3Ha4yeHWIo; BaXXHO MOMHUTL:!

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

1- 1 cTtonGew, «PYHKLUMOHAbHbIN KOAY, COOAEPXUT HOMEp napameTpa;
2- i ctonbeu, «Ha3BaHue yHKUMU» COOEPXKUT KpaTKoe onuncaHve
PYHKUMN;
3- 1 ctonbel, «[mMana3oH HacTPOVKMy», 0BO3Ha4aeT [OMyCTUMbIN
AnanasoH 3Ha4yeHu napameTpa;
4-  cTonbeu, «3aBoAcKoe 3HaYEHNe» — UCXOOHOE YCTaHOBIEHHOe
3HayeHue;
5-n ctonbeu, «M3meHeHue», obo3HavaeT yCrnoBus M3MEHEeHUs Unu
OTCYTCTBUE BO3MOXHOCTU M3MEHeHWs AaHHOro napametpa. Hwuxe
noapobHO onvcaHbl YCroBHblE 00603HaYeHNs:
«o»: [laHHbI NapameTp MOXeT ObITb n3MeHeH, koraa MY HaxoguTes kak B
pexunMe OCTaHOBa, Tak 1 B pexume paboTbl;
«m»: [JaHHbIA napameTp MOXET ObITb M3MEHEH Tonbko Torga, korga MY
HaxoauTCs B peXuMe OCTaHOBa;
«eo»: [laHHbIN NapameTp SBMSETCA NapaMeTpoM MOHUTOPUHIa (MCMonb3yeTcs
NS NPOCMOTPa W He MOXET OblTb U3MEHEH)
«#»: [OaHHbIi NnapameTp MOXeT ObiTb M3MEHEH TOMbKO cheuuanuctammu
CEPBUCHOM CIyXObl.
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Fpynna PO: OcCHOBHbIe NnapamMmeTpbl

DyHKUMO- HasBaHue [Onana3oH HacCTPOWKMU 3aBoa. U3m.
HanbHbIA OyHKUMM 3Hau.
Kon
P0-00 Bepcus - XXX XX °
nporpaMMHOro
obecneyeHus

Bepcwus nporpammHoro obecneyeHnss MoXeT ObITb TONbKO NpoCcMOTpPEeHa, HO
He MOXeT ObITb U3MEHEHa.

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

NMOCTOSIHHBIM KPYTALLUM
MOMEHTOM)
1: Tun P (Harpy3ku ¢
nepemMeHHbIM KpyTALLUM
MOMEHTOM)

[aHHbI napameTp BbibrpaeTcs nog HeobXoANMbIV TUM HArpy3Ku.

0: ANA Harpy3oK C NOCTOSIHHbIM KPYTSALMM MOMEHTOM.

Mcnonb3yeTcs ¢ Harpy3Kon ¢ MOCTOSHHbIM BPaLLaloLWnM MOMEHTOM. B aTom
crnyyae BenuuMHa BpaLlaloLero MOMeHTa, HeobXOAUMOro AN npuBeaeHus
B [ENCTBME KaKoro-nmbo mexaHuama, MoCTOsiHHa HEe3aBWUCKUMO OT CKOPOCTU
BpallieHns. Hanpumep, KoHBeNepbl, aKCTPYAEpPb!, KOMMNPECCOpPb!, CKBAKWHHbIE
Hacochbl.

1: Ansa Harpy3ok ¢ nepeMeHHbIM KPYTALMM MOMEHTOM.

Mcnonb3yeTcs ¢ Harpyskow ¢ nepeMeHHbIM BpallaloLwmuMm MOMEHTOM. JTOT
MOMEHT MMEeeT OTHOLUEeHWEe K Harpyskam, Ans KOTOpblX TpebyeTcs HW3Kui
BpaLLaloLWmMiAi MOMEHT MpWU HU3KOW YacToTe BpalleHusi, a npu yBenuyeHun
CKOpOCTM BpalleHns TpebyeTcs Gonee BbICOKWIA BpalLaOLWMA  MOMEHT.
TVNUYHBIM NPUMEPOM TaKOro pexrma SBIATCS HacoChl.

Hacocbl C BbICOKMM MyCcKOBbIM MOMEHTOM HeobxoauMo nopbupatb Mo
obLenpombilnieHHoMy pexumy (G); K TakMM HacocaM MOXHO OTHECTU
CKBaXXVHHbI€ HaCOChl, HACOChI AN Nepekayky BA3KWX XUOKOCTEN, BaKyyMHble
Hacocbl.

DyHKLMO- HasBaHue [nana3oH HacTPOMKMu 3aBog. U3m.
HanbHbIA PyHKLMMN 3Hau.
Kon
P0-02 HomuHanbHbI 0.1 A~3000.0A 3aBucut °
Tok MY OT Moaenu
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P0-02 oTobpaxaeT HOMWMHAnNbHBIA TOK MpeobpasoBaTens 4acToTbl.
I'IapameTp MOXeT ObITb NPOCMOTpPEH, HO HE MOXEeT ObITb MU3MEHEH.
DyHKUMO- HasBaHue [Onana3oH HacTPOWKMU 3aBog. U3m.
HanbHbIA chyHKUUM 3Hau.
Koa
P0-03 Pexum EanHuubI: 2 [
ynpaBneHnsa nTin | 1: BeKTOpHbIN C pa3oMKHYTbIM
anekTpogsuratenst | KoHTypom (SVC, 6e3 gatumka

obpaTHoI cBA3M)

2: CkansipHbii (U/f)

Decatku:

0: ACMHXPOHHBIN O
1: CUHXPOHHBIA O

Pa3psan eavHyy;: BbIOOp pexvma ynpasneHus.

1: BeKTOpHOE ynpaBrieHne ¢ pa3oMKHYTbIM KOHTYpoM (SVC).

YnpaBneHue anekTpoasuratenem ocyluecTensietcs 6e3 gatyvka obpaTHow
cBS3M (3HKoAepa). [aHHbIi MeTo NPYMEHUM K TakMM Harpy3kam Kak CTaHKu,
LEeHTPUdYrn, BONOYUIIbHbIE CTaHKWU U MUTbEBbIE MaLLVHbI.

MpumevaHmne: npu BbiGope faHHOTO MeToAa k Npeobpa3oBaTento 4YacToTbl
MOXeT ObITb MOAKIOYEH TOMbKO OAMH 3reKTpoaBuraTerb.

2: CkansipHoe ynpaBnenue (U/f).

[aHHbIN MeToA MCNonb3yeTcs B GOMbLUMHCTBE CryYaeB B BEHTUNSATOPHbIX U
HacCoCHbIX NMpuBOAax, a Takke B TeX cCny4asix, rae oAvH npeobpasosaTtesb
YacTOTbl yNpaBAsieT HECKONbKMMI SrIEKTpoABUraTeNsMN.

|_|pI/I MCNoNb30BaHUM BEKTOPHOro ynpaBlieHUA HeobxoanmMo

== | BbIMOMHUTb UOeHMUpUKaUUK napamMempos 3neKkTpoasuratens,
= | MpeVMyLLecTBa BEKTOPHOro crnocoba ynpaBneHuss MoryT ObiTb

MCNOoNb30BaHbl TOMbKO Nocre nony4vyeHns CbaKTI/ILIeCKI/IX napameTpoB
Mcnonb3yemMoro anekrpoasuraTens.

Paspsa aecatkos: BbIGOp TUMNa anekTpoasuraTens:
0: ACUHXPOHHbI 3M1eKTPOABUraTeslb C KOPOTKO3aMKHYTHIM POTOPOM,;
1: CUHXPOHHbI 3MEeKTpoABUraTenb C NOCTOSHHLIMU MarHUTaMu.

I'IyCKa/ OCTaHoBa

1: TepmuHan (Knemmbl
ynpaBneHust)

2: Mpotokon cesAsn Modbus
RTU

DyHKUMO- HasBaHue [nana3oH HacCTPOWKMU 3aBoa. U3m.
HanbHbIN byHKUMMU 3Hau.
Kon
P0-04 MICTOYHMK KOMaH, 0: MaHenb ynpasneHus 0 [

MapameTp 3adaeT UCTOMHUK KOMaHZ nycka/ocTaHoBa npeobpasosaTensi
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4acToThI.

0: MaHenb ynpaBneHus

3anyck, OCTaHOB U peBepPC OCYLLECTBIIATCS C NMOMOLLbIO KHOMOK NaHenm
ynpaBreHus.

1: TepMuHan (kneMmmbl ynpaBreHust)

3anyck, oCTaHOB, peBepc M Ap. PYHKUUWN OCYLLECTBASOTCA C NMOMOLLbIO
LMPOBbIX KNEMM YNpaBreHUs.

2: MpoTtokon cBa3un Modbus RTU

3anyck, oCTaHOB, peBepc M Ap. PYHKUMN OCYLLECTBMSIOTCA C MOMOLLbIO
ceTeBoro npoTtokona Modbus RTU.

MHopmaumio 0 yHKUMOHaNbHbIX NapameTpax, CBA3aHHbIX C CEeTeBbIM
npokonom Modbus RTU, cwm. B “[pynna P8: [lapamemps! KOMMYHUKaUUOHHO20
npomokosia Modbus RTU”.

®DyHKUMO- HazBaHue [unana3oH HacTPOWKKU 3aBopa. U3m.
HanbHbIA chyHKUMM 3Hau.
koA
P0-05 BasoBas yactota 0: Paboyasi yactoTa 1 []
npu 3agaHun 1: OnopHas yacTota

4acToTbl C KHOMOK
naHesnu Bo Bpemsi
paboThbl

OTa yHKUMSA AeNCcTBUTENbHA TOMbKO TOrAA, KOrAA WCTOMHWK 3adaHust
OMOPHOTO CUrHana — KHOMKW MaHenu ynpasneHus Unn KneMmbl ¢ yHKUUSAMU
yBenu4eHus/yMeHbLUEHNS 4acToTbl.

OTOT (PYHKUMOHAnNbHBIN KOO NMPUMEHSAETCS Ans OnpefeneHvs AencTBUsi
KHOMOK «BBEPX» N «BHW3» (BpaLLEeHWsi NOTeHLMOMEeTpa BNpaBo M BMEBO) NaHenu
ynpaenexus. B 3aBMCMMOCTM OT yCTAHOBMNEHHOTO 3HaYeHNs KOAa, yKka3aHHbIMU
KHOMKaMM MOXHO KOPPEeKTMpOBaTb (MOBbILATL/MOHMXKATL) pabouyio  unn
OMOpHYI0 YacToTy. Pasnunuus mexagy [OByMs HacTpoWikamu CTaHOBSITCA
3aMeTHbIMU, koraa npeobpasoBaTenb YacTOTbl HAXOAUTCS B NpoLecce pasroHa
Unu 3aMeaneHus, koraa paboyas Yactota OTNMYAETCS OT OMOPHOM YaCTOThI.
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DyHKLMO- HasBaHue [Onana3oH HacTPOWKKU 3aBog. Uzm.

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

OTKITHOYEHUN I'II/ITaHI/I;I)

P0-07 Bcromora- 1: KHOMKM naHeny ynpasneHus 0 "
TenbHLIA (c coxpaHeHueM 3HaveHust
UCTOYHMK OMOPHOM YacTOThI NPy
3apaHus OTKIMOYEHUN NUTAHNS)
YacToTbl B

2: AHanoroBbIn Bxoa Al (AlL)

3: AHanoroBblii Bxoa Al2 (ans
mogenei ot 37 kBT)

4: MHorocTyneHyaTbli pexum

5: MpocTtown MNJK

6: NNAO-ynpaBnexve

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

«MICTOYHMK ~ YacToTbl  A»  SBMSIeTCA  OCHOBHbIM, a  «MICTOYHUMK
YyactoTbl B» — BComoraTenbHbIM UCTOYHMKOM YacToTbl. Kagomy MCTOYHMKY
4acTOTbl AOMKHO ObITb NPUCBOEHO YHUKANbHOE 3Ha4YeHWe, T € UCTOYHUKN He
MOTYT MCMOMb30BaTh OAMH W TOT e KaHan 3a4aHns 4acToTbl.

Ecnn pns kaHana «B» B KkayecTBe WCTOYHMKA 3afaHUsi OMOPHOrO
CUrHana ycTaHoBfieH aHanoroBblii Bxod (Al), TO Anana3oH perynmpoBku
ycTaHaBnvBaeTcsi B napameTtpax P0-08 n PO-09.

0: KHonku nmaHenu ynpaBneHus (6e3 coXpaHeHWs 3Ha4YeHusi OnopHOMN
YacTOTbl NMPU OTKITOYEHUN NUTAHUS).

HavanbHoe 3HaueHue OonopHoM 4YacTtoTbl — 3HadeHue P0-11 (onopHas
HavanbHas YacToTa Npu 3aaHuM C KHOMOK MmaHenu ynpasneHus). OnopHoe
3Ha4yeHWe 4YacToTbl MOXHO W3MEHATb NPV MOMOLUM KHOMOK «BBEPX» MU
«BHU3» (BpalLeHWs NOoTeHLMOMETpa B MPaBO U BIIEBO) U KNEMM YrpaBlieHns
(yBenuyeHue/ymeHblueHne YacToTbl). [locne OTKMoYeHUst U MocneayoLero
BO300OHOBMEHNsA nuTaHust MY onopHoe 3HayeHWe 4acToTbl BO3BpaLLaeTcs K
3HaveHumio PO-11.

1: KHomKuM naHenu ynpaBrneHus (C COXpaHeHWeM 3HayeHusi OropHOM
YacTOTbl NMPU OTKITOYEHUN NUTAHUS).

HauanbHoe 3HauyeHue onopHoW 4acTtoTbl — 3HaveHue PO-11 (onopHas
HavanbHas YacToTa Npu 3aJaHuM C KHOMOK maHenu ynpasneHus). OnopHoe
3Ha4yeHVMe 4YacToTbl MOXHO W3MEHSTb NPV TMOMOLUM KHOMOK «BBEPX» U
«BHM3» (BpalLeHWs NOoTeHUMOMEeTpa B MPaBO U BIEBO) U KNEMM YrpaBlieHns
(yBenuyeHue/ymeHblueHne YacToTbl). locne OTKMoYeHUst U MocneaytoLero
B0306HOBMeHns nutanHusa MY Gyaet ycraHoBneHa onopHas YactoTa, KoTtopas
6blna Ha MOMEHT OTKIMHOYEHWSI MUTaHWS.

2: AHanoroBbin Bxog Al (All).

Mpn BbIGOPE OOHOrO M3 [AaHHbIX 3HAYeHU onopHas 4vactota Oyaer
yCTaHaBMMBaTbCA B 3aBMCMMOCTM OT 3HAYEHUs Ha COOTBETCTBYHOLLEM
aHanoroBom Bxoge. [nanasoH Al no HanpsbkeHuto 0 ~ 10 B Ha Bxoge, no ToKy
0 ~ 20 MA. Bcero umeetcs 4 xapakTepucTuku 3aBUCUMOCTU. [1Be U3 HUX SIBASKOTCA
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NpSAMbIMU, MUMEKLWMMU 2 TOYKU ANA U3MEHEHWS 3aBUCUMOCTM, OCTaBLUMeCH
2 — KpuBble, KOTOpble UMelT 4 Toyku. [lornb3oBaTenlb MOXET W3MEHSATb
3aBMCMMOCTb OMOPHON YaCcTOTbl OT BXOAHOIO CUrHana Ha aHanoroBoM BXoAe
npu nomowim napameTtpoB P5-15 ~ P5-24 u rpynnel PE. TMapametp P5-45
ucnonb3yeTcs Ans BbIGopa 04HOro 13 YeTbipex HabopoB NapaMeTpPOB KPUBbIX.

Korga Al ucnonb3yeTcs B KayecTBe WCTOYHMKA 3afaHus 4acToTbl, ero
3HaveHue cootBeTcTByeT 100 % OT MakcumanbHon YacTtoTel PO-14.

3: AHanoroBbIf Bxog Al2.

AHanoruyHo Al (All).

4: MHoOrocTyneH4aTbIi PeXUM.

3agaHne COOTHOLLEHUSt MeXAY 3a4aHHbIM OMOPHbLIM CUTHANOM U 3a4aHHOM
YacToTou Heobxoaumo HacTpouTb B rpynnax P5 n PC. Bcero moxHo 3agatb 16
CKOpOCTEW, Kaxaasi U3 KOTOPbIX COOTBETCTBYET OMpeAerieHHOW KoMOuHauuu,
COCTaBMEHHON 3 Pa3HbIX COCTOSIHWI 4 KNEMM MHOTOCTYNEeHYaTon KoMaHabl.

5: MpocTon MIK.

OnopHbIV curHan 3agaHnsa YacTtoTel Y nepekntovaeTtcd no cryneHsm 1 ~
16 c 3agaHHbIM BpeMeHeM paboThbl Kaxaon cTyneHn 1 ~ 16; cooTBeTCTBYyOLLEE
BPEMS pasroHa v 3amefieHusi BbibupaeTcs u3 4 npeanoXeHHbIX BapyaHToB.

Bonee nogpobHo — cm. epyrny PC.

6: NMO-ynpasneHue.

Mpn BbIGOPE paHHOro 3HaveHuss BbinonHsetcs [MAO-perynvpoBaHve
npouecca paboTbl [M4. bonee nogpobHo — cm. epyrny PA.

7: MNpotokon cBasun Modbus RTU.

3agaHvne onopHOro curHana BbINOMHAETCA No npotokony cesasv Modbus
RTU 4yepes peructp ynpasrneHus.

Bonee nogpobHo — cwm. erasy 7.

8: BbICOKO4YaCTOTHbIM UMNYNbCHbIN BxoA HDI5.

OnopHasi YyacToTa byaeT ycTaHaBnNMBaTbCS B 3aBUCMMOCTU OT 3HAYEHUsT Ha
MMMyNbCHOM Bxofe. XapakTepucTvka WMMyNbCHOTO CurHamna: [AuanasoH
HanpshxkeHns — 0 ~ 24 B, grnana3oH yactotr — 0 ~ 50 kl'u.

DyHKUMO- Hassanue cdyHkunmn Onana3oH 3aBsog. Uzm.
HanbHbIN HaCTPOWKMN 3Hau.
Ko
P0-08 BepxHuit npegen uctoyHuka | 0: MakcumanbHas 0 O
3afaHus BbIXOAHasA 4acToTa
yacToTbl B npu kom6uHaummn | (P0-14)
VICTOYHWUKOB 1: Tekywias yactota
WUCTOYHMKA A

3TOT napameTp Mcronb3yeTcst ANs onpeferieHnsi AvanasoHa kaHana B.
Ecnu granasoH BbiGpaH OTHOCUTENbHO MakCMMarlbHO YacToThbl, TO AManasoH
kaHana B 6yneT MeHsATbCa B 3aBUCMMOCTY OT napameTpa PO-14. Ecnv ananasoH
BbIGpaH OTHOCUTESbHO KaHana A, To AvanasoH kaHana B Gyaer nameHsTbes
OTHOCUTENBHO OMOPHOTO curHarna kaHana A.
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DyHKLMO- Hassanue cdyHkunmn Onana3oH 3aBog. U3m.
HanbHbIA HacCTPOWKMN 3Hau.
Kon
P0-09 AnanasoH perynuposku 0% ~ 100 % 100 % a]
MNCTOYHMKA 3aaHNsA YacToTbl
B npu kombuHauum
MNCTOYHMKOB
OTOT NnapameTp UCnonb3yeTcs AN onpeaeneHns gnanasoHa kaHana B.
DyHKUMO- HasBaHue [nana3oH HacTPOWKKU 3aBog. U3m.
HanbHbIA chyHKUMM 3Hau.
Koa
P0-10 BbiGop Pa3psig eamHuu: 0 =]
KoMBuHaLmmn 0: PaboTaeT ToNbKO UCTOYHUK
NCTOYHMKOB A (MCTOYHUK B 3abrokupoBaH)
yactotbl An B 1: Kom6uHaums
UCTOYHMKOB A 1 B
(onpepensieTcs
pa3psaom ecATKoB)
2: PaspelueHo
nepekxnioYeHne mexay
NCTOYHMKamMu A n B
3: PaspelueHo nepeknoyeHme
MeXy UCTOYHUKOM A 1
KOMBUHaLUMe UCTOYHNKOB
AnB
4: PaspelueHo nepeknoyveHmne
MeXay UCTOYHUKOM B 1
KOMBUHaLMen UCTOHHMKOB
AnB
Pa3psin necatkos:
0: A+B
1: A-B
2: Makcumym 13 A unn B
3: MuHumym u3 A vnn B
Pa3psig eavHuu;

0: PaboTaeT TONIbKO UCTOYHUK A.
KaHan A siBnsieTcst UICTOYHUKOM 3a4aHust ONOPHOro curHana.

1: Kom6uHauusi uctouHukoB A u B (onpegensietcs paspsinom

[EeCSATKOB).

MCTOYHMKOM OMOPHO YacTOThI ABMSIETCS pe3ynbTaT onepawlyum OCHOBHOIO U
BCMOMOraTeslbHOro kaHana, KoTopble 3afatTcs Py NoMoLLM BbiGopa Lndpbl B

pa3psiie OeCATKOB.
Hanpumep, npu Bbibope 3HayeHns 31 («3» B fecsTkax n «1» B egnHuuax),

NTOroBbIN OI'IOprIVI curHan 6yueT 3agaH MakcumarnbHbIM 3Ha4YeHnem us

KaHanoB A n

B.

2: PaspemeHo nepeknryeHne Mexay UCToOHHUKaMu AunB.
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lMepeknioyeHne ocyllecTBNseTCs Npy nomowm dyHkumm 18 napameTpos.

P5-00 ~ P5-03 (dyHKuMn knemm D — nepekntoveHne NCTOYHUKA YacToTbl).
Ecnun BbiGpaHo 3HaveHue 18, B KavecTBe OMOPHOW 4aCTOTbl 3af4eNCTBOBaH
kaHan B, ecnu HeT — gencteyeT kaHan A.

3: Pa3pelueHO nepekrnoveHne Mexay MCTOYHMKOM A 1 KoMGuHauunen
nctoyHukos A n B.

MepekntoyeHne ocyLlecTBNAeTCA Npu noMoLy dyHkumn 18 napameTpos.

P5-00 ~ P5-03 (dyHKuMK knemm D — nepekntoveHme NCTOYHUKA YacToTbl).
Ecnn BblGpaHo 3HayeHve 18, B KayecTBe WTOrOBOW OMOPHOW 4YacToThbl
3afeVicTBOBaH pe3ynbTaT onepauun (CM. [ecsTKM), ecnum HeT — AencTByeT
KaHan A.

4: Pa3pelueHO nepekroyeHne Mexay UCTOYHMKoMm B un kombuHaumen
ncrtoyHukos A u B.

MepekntoyeHne ocyliecTBnseTca npu nomowm yHkumMm 18 napameTpos.

P5-00 ~ P5-03 (yHKuum knemm D — nepekrntodeHne NCTOYHMKA YacToTbl).
Ecnn BbiGpaHo 3HayeHve 18, B kayecTBe WTOrOBOW OMOPHOM 4acToTbl
3aencTBoBaH pesynbTaT onepauun (CM. AeCHATKW), ecnn HeT — AeWlcTByeT
kaHan B.

Pa3psap necaTtkos:

0:A+B

MTOroBbIN OMOPHBLIN CUrHaN ABMSETCA CYyMMOW NPU HamnoXeHWUU OMOpHbIX
curHanos kaHanos A 1 B.

1: A-B

MTOroBbIN ONOPHBIV CUrHAN SBNAETCA Pa3HOCTLIO MPU HANIOXKEHUM OMOPHbIX
curHanos kaHanos A un B.

2: Makcumym n3 A unu B

OropHbIf cyrHan onpeaenseTcs MakcuMarbHbIM 3HaYeHeM 13 KaHarnos A u B.

3: MMHUMyM U3 A unu B

OropHbIN curHan onpeaenseTcs MUHUManbHbIM 3Ha4YeHeM 13 kaHanos A v B.

DyHKUMO- HasBaHue chyHkumnm Ouana3oH 3aBog. Uzm.
HanbHbIN HaCTPOWKMN 3Hau.
Kon
PO-11 OnopHas yactoTa (npu 0.00 'y ~ PO-14 50.00 'y, a]

MCTOYHWMKE YacTOThbl —
KHOMKM NaHenu ynpasnexus)

I'IpM Bbl60pe NCTOYHMKA 3alaHnNsA OMOPHOro curHasma c KHOMOK naHesnn nnu
KrneMm ynpasrieHMa B 3TOM NapameTpe Bbl6MpaeTCﬂ ornopHasa HadanbHasa
YacTtoTa.
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DyHKLMO- Hassanue cdyHkunmn Ouana3oH 3aBog. U3m.
HanbHbIA HaCTPOWKM 3Hau.
Kon
P0-13 Bbi6op HanpaeneHus 0: Mpsimoe 0 a]
BpaLleHnsi 1: ObpaTHoe
anekTpoaBuraTens 2: 3anpet
peBepca

M3meHss 3HaveHre napameTpa, MOXHO 3MEHWUTb HanpaBreHne BpaLLeHus
anekTpoasuratens 6es nepenofkniodeHns kabenev n N3MEHEeHNs HECKOMNbKNX
napameTposB.

0: Mpsamoe

To ke HampaBneHuWe, 4YTO W TeKkywee HanpasneHne paboTbl
aneKTpoaBuraTens.

1: O6bpaTtHoe

HanpaeneHue, NPOTUBOMONOXHOE HanpasreHunto BpaLLeHns
anekTpoasuraTens.

2: 3anpeT peBepca

3anpet BpaleHuns asuratens B obpatHom HanpasneHuun. [Npu noctynnerun
KomaHabl Ha pesepc, MY 3amegnutcsa go 0 'y 1M nepengetr B COCTOSIHME
OCTaHoBa.

DyHKUMO- HasBaHue [nana3oH HacTPOWKM 3aBog. Uzm.
HanbHbIN byHKUMMU 3Hau.
Kon
P0-14 MakcumanbsHas 50.00 Ny ~ 600.00 My* 50.00Ty | m
BbIXOAHas YactoTa

MakcumanbHaa 4acToTa, koTopasi MOXeT ObiTb nogaHa Ha BbIXOA
npeobpasoBaTens 4acToThl.

*3aBucut ot napametpa P0-20:

Ecnun P0-20 = 2, To guanasoH 50.00 ~ 600.00 Iy;

Ecnu P0-20 = 1, To ananasoH 50.00 ~ 1200.00 I'u.

DyHKUMO- HasBaHue [Anana3oH HacTPOMKMu 3aBog. U3m.
HanbHbIN chyHKUMM 3Hau.
Kon
P0-15 MIcTOuHMK 0: ®uKkcpoBaHHOe 3HaveHne | 0 []
3afaHnsa BepxHewn B napametpe P0-16
npeaensHon 1: AHanoroBbivi Bxog Al (All)
yacToTbl 2: AHanoroBbit Bxog Al2 (ans

mopenen ot 37 kBT)

3: MpoTokon cBsian ModBUS
RTU

4: BbICOKOYACTOTHbI
nMnynbcHbIn Bxoa HDIS (anst
mogenei ot 18.5 kBT)
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VcTouHUK 3apaHnst BepxHel npedenbHON YacToTbl Heobxoaum anst bonee
rMBKOro orpaHnYeHnNs BEpXHEN NpeaenbHOM CKOPOCTM SNEKTPOABUraTeNs.

DyHKUMO- HasBaHue [nana3oH HacTPOWKKU 3aBog. U3m.
HanbHbIA chyHKUUM 3Hau.
Kon
P0-16 BepxHsis P0-18 ~ P0-14 50.00My | o
npegenbHas
YyacTtoTa
P0-17 CwmellieHne 0.00 'y ~ PO-14 0.00 'y [u}

BepxHero npegena
yacToTbl npu
3agaHum
aHanorosoro
MCTOYHMKA
BepxHero npegena
YacToThl

OrpaHunyeHne BbIXOQHOW paboyen 4acToTbl. 3HaYeHne MOXET ObiTb MEeHbLLE
UM paBHO MakcumanbHon uvactote (P0-14), HO He MeHblue HWKHEN
npegensHon yactotbl (P0-18).

Mapametp P0-17 yBenuuvBaeT 3Ha4yeHVWe BepxHeW MpeaenbHOW 4acToThbl
npu ycnosumn P0-15 = 1. iToroBas BepxHsist npeenbHasi YactoTa CKnaabiBaeTcs
13 YaCTOTbl CMELLEHUst N 3a4aHHOTO 3HaYeHUS BEPXHEW NpeaenbHON YacToTbl
(Tonbko npu PO-15 = 1).

DyHKLMO- HasBaHue dyHKUMMN Avnana3soH 3aBop. U3m.
HanbHbIN HaCTPOWKMN 3Hau.
Koa
P0-18 HwxkHss npeaenbHas 0.00 'y ~ PO-16 0.00 Iy o
YacToTa

HwxHuiA npegen YyacToTbl Mpy perynupoBke Ha Bbixode MY.
Ecnu onopHas 4actoTa Hwbke HWKHel npeaenbHON YacToThl, To 3anyck MY
He ByaeT nNpou3BeaeH.

DyHKLMO- HassaHue cyHKkUMMN Ovana3soH 3aBoa. WU3m.
HanbHbINA HacTPOWKK 3Hau.
Koa
P0-19 BbiGop npuBsa3sku 000 ~ 888 000 a]

NCTOYHUKOB KOMaH4
I'IyCKa/OCTaHOBa K
NCTOYHMKaM 3aaHus
HacToThbl

C nomouwbto napametpa P0-19 MoXHO 3agaTb KOMOMHALMIO MPUBA30K
mMexagy 3 MCTOYHMKaMW KOMaHA nycka/ocTaHoBa M 6 UCTOYMHMKaMW 3adaHusi
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YacTOTbl AN YNPOLLEHMS NEPEKIOYEeHNS NCTOYHMKOB YacToTbl.

K pasHblM WCTOYHWMKaM ynpaBneHus MycKoM/OCTaHOBOM MOryT ObiTb
NpuBSA3aHbl O4HW U Te >Xe UCTOYHUKWN 3a4aHust YacToTbl. Ecnin nctouHuk komaHg,
MUMEET MPUBSI3aHHbIN UCTOYHUK YaCTOThl, TO UCTOYHUK YaCTOTbI, YCTaHOBIIEHHbI
napameTtpamu P0-06 ~ P0O-10, GonbLue He ByaeTt paboTtaThb.

EQuHULbI: UICTOYHMK 3a4aHMs YacToThl NPU yNpaBreHnn nyckom/oCcTaHOBOM
Yyepes naHenb yrnpaBneHus;

[ecATKN: UCTOYHMK 3aaHnNs YacToThbl NPU yNpaBrieHny Nyckom/0CTaHOBOM
Yyepe3 TepMuHan (KneMmMbl ynpaBreHus);

COTHM: UCTOYHMK 3aaHns YacToTbl NPU ynpaBfieHnn Myckom/OCTaHOBOM
Yyepes npoTtokon ceasn Modbus RTU.

: HeT npuBssku

: KHonku naHenu ynpaBneHus

: AHanoroBbIi Bxopg Al (All)

: AHanoroBbin Bxoa Al2 (ons mogenewn ot 37 kBT)

: MHorocTyneH4aTbI pexum

: MpocTon MIK

: MA-ynpaBneHue

: MpoTokon cBa3n Modbus RTU

. Bbicoko4yacToTHbIN MMNynbcHbIM BxoA HDIS (ans moaenen ot 18.5 kBT)

OnucaHusi yKas3aHHbIX BbILE WCTOYHWMKOB 3afaHusi 4acToTbl COBMagakT
C MCTOYHUKaMK 3adaHus yYactotbl A (P0-06), Heo6xoaAMMO 03HAKOMUTLCH C
onuncaHuem gyHkumoHaneHoro koga P0-06.

O~NO OB WNREO

DyHKLUMNO- Hassanue dyHKunMn Onana3oH 3aBog. Uzm.
HanbHbIN KoOA, HacCTPOMKU 3Hau.
P0-20 To4HOCTb 3aaHVIst 1:0.1Ty 2 u
BbIXOAHOW 4acToTbl 2:0.01Ty

OTOT NnapameTp UCnonb3yeTcs Ans onpeaeneHns TOHHOCTU 3HaYEHMIA BCeX
PyHKLIMOHAmMbHbIX KOAOB, CBSA3AHHbIX C 4acTOTOM.

Ecnu P0-20 = 2, To ananasoH BbixogHon YactoTbl 50.00 ~ 600.00 Iy;

Ecnn P0-20 = 1, To AManasoH BbixogHow YacTtoTbl 50.00 ~ 1200.00 u.

DyHKLMO- HassaHue cyHKkUMMN Ovana3soH 3aBoa. WU3m.
HanbHbIN KOg HaCTPOWKMU 3Hau.
P0-21 To4yHOCTb 3aaaHns 0:1 cek 1 n
BPEMEHW pa3roHa u 1:0.1 cek
3amepnneHms 2:0.01 cek

Mmeetca 3 kmacca TOYHOCTM ANA M3MEPEHWS BPEMEHW pasroHa W
3amepanenus: 1 cek., 0.1 cek. n 0.01 cek.
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DyHKUMNO- HasBaHue cyHkumm Ownana3oH Ha- 3aBog. U3m.

HanbHbIN KOA, CTPOWKMU 3Hau.
P0-22 BasoBas yacTtoTa 0: MakcumaneHasa | 0 ]
BpPEMEHM pa3roHa u BbIXOZHas!
3ameaneHuns yacrtota (P0-14)
1: OnopHas Yyacrto-
Ta (P0-11)

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

BasoBas yactoTa Ans oTcyeTa BpeMeHu pasroHa 1 3amensieHus. Ha puc.
6.3 npuBedeHa cxema Ans onpeaeneHns akTMYeckoro BpeMeHN pasroHa 1
3ameqrieHus.

DyHKUMO- Hassanue cdyHkunn [nana3oH HaCTPOMKKU 3aBog. U3m.
HanbHbIN 3Hau.
Kkon
P0-23 Bpewms pasroHa 1 0c ~ 30000 c 10.0c a]
(P0-21 = 0)
0.0c~3000.0 c
P0-24 Bpewms sameanenna 1 | (P0-21 =1) 10.0c s]
0.00c¢~300.00 c
(P0-21=2)

Bpemsi yckopeHuss — 310 Bpemsi, Heobxogumoe MY gna yckopeHusi ¢
Hyneesow o 6asoBoy yacTtoTbl (P0-22), Ha pucyHke 6.3 — ycTaHOBMEHHOEe
BpPEMS pasroHa.

Bpemsi 3amepneHus — 3ato Bpemsi, Heobxoaumoe MY ans 3amenneHus
¢ 6asoBon YactoTbl (P0-22) fo HyneBoW, Ha pUCyHke 6.3 — ycTaHOBMNEHHOE
BpPEMS 3aMe/NEHUSI.

Pabovan BbixoaHaa HactoTa (Mu)

' 3

Bazogan yactoTa \
OnopHasn YactoTa

»
¥ BpewMma (T)

prE—— Gaxreerce
spesm upews sawen:
pasrona hern

VeTuncaneree Yetaronnermoe
Bpesa pasrona [ —-—

PucyHok 6.3 — Bpemsi paseoHa/3amedneHusi
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Korga onopHasi yactota paBHa 6a30BOW 4YacToTe, YCTAHOBIIEHHOE BpeEMS
pasroHa M 3amMefrnieHvsi coBnagaloT C (PaKTUYEeCKUM BpEeMEHEM pasroHa U
3amenrnieHus. B HoM crnyyae, Kkorga onopHasi Yactota oTnvyaeTcsi ot 6a3oBoi
4YacToTbl, (PaKTU4YecKoe BpeMsl pasroHa W 3aMedneHusi oTnuyarTcs oT
YCTaHOBIIEHHOIO Ha COOTHOLLIEHWE U3 CrieaytoLLel 3aBUCMMOCTH: pakTu4eckoe
BpPEMS = yCTAHOBIIEHHOE BpeMsi * (onopHasi YacTtoTa / 6a3oBasi YactoTa).

Cepusa NCI umeeT 4 pasHbIX BpEMEHW pa3roHa U 3aMeafIeHNsi, KOTOpPble MOHO
nepeknoyaTth Npu nomowy umdgposbix knemm D. YeTbipe BapuaHTa BpeMeHu
pa3roHa W 3aMeAfieHUsi MOXHO MepeknoyaTb Mpy MOMOLUM  CredyoLmx
HabopoB NapameTpoB:

MepBbIi Habop: P0-23, P0-24;

BTopoi Habop: P7-03, P7-04;

TpeTtuit Habop: P7-05, P7-06;

YeTBEpThIN Habop: P7-07, P7-08.

DyHKUMOHaNb- Hassanue ¢yHk- OuanasoH 3aBoga. 3Hau. Uzm.
HbIW Kop uumn HaCTPOWKMU
P0-25 YBenuyeHve 0% ~10% 3% ]
BbIXOAHOM
MouHocTu MY

3101 napameTp UCMonb3yeTcAa AN MNOBbILEeHUA BbIXOOHOrO Hanpsi>XeHus

MOLLHOCTH) ny

npwv

HOMUWHAlIbHOM

(nocTosiHHOWM HanpsbkeHun
anektpogsuratens 100 %. Yem Gonblue 3HavyeHUe, TEM Bbille BO3MOXHOCTb
NOBBbILLEHUS HANPSXKEHWS, HO TeM Bornblue Nynbcauum Toka, N03TOMY BO BPeMS!
MCMNonb30oBaHWs criedyeT cobnogatb OCTOPOXKHOCTb. OBbIYHO  HUKaKMX
N3MEeHeHWIn He TpebyeTcs.

DyHKUMOHaNb- HasBaHue Onana3oH 3aBoga. 3Hau. Uzm.
HbI KOA, yHKLMMN HacCTPOWKMN
P0-26 Hecyuwas yacto- 0.5klMy ~ 6.0 kl'y (Moge- [u]
Ta (LU1M) 16.0 'y v po 5.5 kBT)
4.0kl y (Moae-
nv ot 7.5 kBT)

MapameTp wucnonb3yetcs AONs perynvpoBku Hecyllewn uyactotbl LUAM-
curHana npeobpasoBaTtens 4actoTbl. [1py NMOMOLM perynupoBKM HecyLlen
4acTOTbl MOXXHO MOHW3UTb LLYM 3MEKTPOABUraTenNs U YMEHbLUWUTb TOK YTEYKM Ha
3eMIto, a Takke nomexu ot npeobpasoBaTens YacToTbl. Ecnn Hecylas vyacToTa
HWXe, BbICLUME TapMOHWKM BbIXOAHOMO TOKa BO3PacTaloT, yBEnM4MBaloTCA
noTepun Ha anekTpoaBuraTene n NoBbILLAETCA ero Temnepartypa. Ecnu Hecywias
YyacToTa Bbllle, MOTEPU W TemnepaTypa 3NeKTPOABUraTenst CHUXATCS, HO
BO3pacTaeT TennosblAeneHve npeobpasosBartens 4acToTbl.
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Tabnuua 6.1 — BnusaHue 3HauyeHwn Hecyluen yactoTtbl LUMM-curHana Ha

YyCnoBuaA aKkcnnyaTtaumm

®PakTop

Hecywas yactoTa (LLIUM)

Huskasn

Bbicokas

Lym anekTtpoasuratens

Hu3ko4acToTHbI

BbICOKOYaCTOTHBIN

dopma WM Bnnxe k npsmoyroneHon | Brivxke k crHyconaanbsHow
[MoBbleHe  Temnepatypbl | Bbicokoe Huskoe
anekTpoasuraTens

MoBbileHne TemnepaTypbl Huskoe Bbicokoe

ny

YTeuka Toka Huskas Bbicokas

YpoBeHb nomex Huzkui Bbicokuii

CyLLen YacToTbl
B 3aBUCMMOCTU
oT Temneparypbl
paguatopa

1: BknoueHa

DyHKUMO- HasBaHue [nana3oH HacTPOMNKU 3aBog. U3m.
HanbHbIN KOA PyHKUMM 3Hau.
P0-27 MoacTtporka He- 0: BblkntoyeHa 1 o

Koroa dyHkumus aktnBHa, MY npu npubnmkeHnn Temnepartypbl pagvatopa
K KPUTUYECKUM 3HAYEHUSIM, BbIMOSHAET aBTOMaTUYECKOE CHUDKEHWNE HecyLlen
yactoTbl. Korga TemnepaTypa pagmaTopa CHWXaeTcs, Hecylias 4vactoTa
NMOCTENEHHO BOCCTAHABMUBAETCS [0 YCTaHOBMEHHOIO 3HAYEHUS.

DyHKUMO-
HanbHbIN KOg

HassaHnue
chyHKUMM

[rana3oH HaCTPOWKMU

3aBoa.
3Hau.

Usm.

P0-28

C6poc HacTpoek

0: HeT geiictBus

1: CHpoc k 3aBOACKUM
HacTpoiikam, Kpome
napameTpoB 3M1eKTPOABM-
ratensi, naponsi n
CEepBUCHbIX NapameTpoB
3: PesepBHoe konupoBa-
HVEe TeKyLUX napamMe-
TPOB NoOnb30BaTenNs;

4: BoccTaHoBneHve
napameTpos
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0: HeT pevictBus;

1: BoccraHoBneHWe 3aBOACKMX HACTPOEK, MCKoYas napameTpbl
anekTpoasuraTens, xypHan owmbok v napameTtpa P0-20;

2: Peseps;

3: PesepBHOe KONMpoBaHue TeKyLLMX napameTpoB Nonb3oBaTens;

4: BoccTaHOBMEHVWe MapameTpoB, COXPAHEHHbIX MNpU  Pe3epBHOM
KOMUPOBaHUW.

DyHKUM- HasBaHue [Onana3oH HacTPOMKMU 3aBoa. U3m.
OHanb- OyHKUMM 3Hau.
HbIW Koa
P0-29 Hactpoiika 0: Het pewctBus 0 o
3arpysku 1: CoxpaHuTb napameTpbl B

napametpoB | LCD-naHenb

ans LCD- 2: 3arpy3utb napameTpbl B M4
naHenu (Tonbko rpynna P4)

(onuwmsa) 3: Barpy3uTb Bce napameTpsbl B 14
Kpome rpynnel P4

4: 3arpy3uTb BCce napameTpsbl B 14
5: 3arpysunTb M3MeHeHHble napa-
MeTpbl rpynnel P4

6: 3arpy3unTb U3aMeHeHHble napame-
TPbl, 3@ UCKIMIOYEHNeM rpynnbl P4
7: 3arpy3utb BCe U3MEHEHHbIE
napametpbl

Ipynna P1: ®yHKuum 3anycka/octaHoBa

DYHKLM- HassaHnue Avana3oH HacTPoOWku 3aBoga. Usm.
OHanb- byHKUMMU 3Hau.
HbI KoZ,
P1-00 Pexum 0: Mpsamown nyck 0 u]
3anycka 1: Pexum KOHTPOIs CKOPOCTN
(aBTONOAXBaTA)
2: TopMOXKeHMe NOCTOAHHbIM
TOKOM nepep 3anyckom

0: MpsAMON NycKk C Ha4anbHOW YacTOTbl.

1: MY onpenensieT CKOPOCTb U HanpaBieHVe BpalleHns anekTpoasuraTens, a
3aTeM 3anyckaeTcsi Ha YacToTe, COOTBETCTBYIOLLEN CKOPOCTY OTCIEXNBAEMOro
3[1, uto obecneymBaeT NNaBHbIN 3amnyck.

2: Tlepen 3anyckoMm 3neKkTPOABUraTens BbINOMHSAETCA TOPMOXeHve
NMOCTOSIHHBIM TOKOM A1 HAMarHU4MBaHns 0GMOTOK.
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DyHKUMO- HasBaHue [nana3oH HacTPOMKKu 3aBsog. U3m.
HanbHbIA hyHKUUN 3Hau.
koA
P1-01 MeTop oT- 0: C yacToTbl OcTaHOBa u]
cnexviBaHus | 1: C onopHow 4acToTbl
CKOpPOCTU 2: C TeKyLLeln CKOpoCTH

Mpu BLIGOPE B ka4YecTBe pexrma 3anycka aBTonoaxeat, Heo6xoaAMMO Takke
BblbGpaTh, OTHOCMTENBHO KaKoW YacToTbl ByAeT Npom3BOAMTLCS Nepesanyck.

DyHKLMO- HasBaHue cdyHKummn AvanasoH HacTpon- | 3aBop. Usm.
HanbHbLIA Kn 3Hau.
Koa
P1-02 MakcmumanbHbin Tok npyu | 30 % ~ 150 % 60 % [ ]
OTCMEXMBAHUM CKOPOCTU
P1-03 KoadpcpuumeHT 6bicTpO- 1~ 100 20 o
[eNCTBUSA OTCNEXMBaHUSA
CKOpOCTU

B pexume aBTOMOAXBaTa MOXHO BblOpaTb MakCUMarbHbI TOK U
KO3 PULMEHT OTCREXMBAHUS CKOPOCTU. Yem Bonbliue 3HaYyeHue napameTpa,
TeMm BbicTpee oTcnexuBaHne. OQHaKO CIULLKOM BbICOKOE 3Ha4YeHVe NpuBeaéeT
K HecTabunbHon paboTe yHKLMM aBTONOAXBATA.

DyHKUMO- Hassanue dyHkunn [Onana3oH HacTpoWn- 3aBog. Uam.
HanbHbIN KOA KN 3Hau.
P1-04 YacroTa 3anycka 0.00 Ny ~10.00 'y, 0.00 Iy [
P1-05 Bpewms yaepxaHus 0.0c~100.0c 0.0c u]
4YacCTOTbl 3anycka
YTtobbl  obecneunTb  Tpebyemblii  MYyCKOBOW  KPYTALMA  MOMEHT

ANeKTpoABUraTens, HeoOXoAMMO NPaBUIbHO 3aAaTh YacToTy 3anycka (P1- 04).
Ecnu 3HayeHue napameTpa CNWLIKOM BEMUKO, BO3MOXHO BO3HWKHOBEHMWE
neperpysku mno TOKy Mnpu pasroHe. Ecnu onopHas uyactoTa Huxe 4acToTbl
3anycka, 3anyck npeobpasoBaTens 4acToTbl HEBO3MOXEH, U OH HaxoAMTCS B
COCTOSIHUM OCTaHOBa (B TOMYKOBOM pEXMME 3HAYEeHWe YacToTbl 3anycka He
BMMsieT Ha paboTy npeobpasoBaTtens 4YacToThbl).

Bpemsa yaepxaHua dacToTbl 3anycka: Bpemsi pabotel M4 Ha 4yactoTte
3anycka B npoLiecce 3anycka.
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DyHKLMO- Hassanue cdyHkunmn [unana3oH HacTpou- 3aBog. U3m.

HanbHbIN ] 3Hau.
Kon
P1-06 TOK TOPMOXEHMSA 0% ~ 100 % 0% ]

MOCTOAHHBIM TOKOM
nepez 3anyckom

P1-07 Bpemsi TopmoxeHns 0.0c~100.0c 0.0c ]
MOCTOSAHHBLIM TOKOM
nepeq 3anyckom

TopMOXeHMEe NOCTOSIHHbIM TOKOM OObIYHO MCMONb3yeTcst ANt OCTaHoBa U
nocnegytoLLero 3anycka anekrpoasuratens. NpegsaputensHoe Bo3byxaeHne
NMOCTOSIHHBIM TOKOM UCMOSb3yeTcs Ans CO3[4aHWs MarHWUTHOrO Monsi nepeq
3anyckoM. Ecnu Bpemsi AMHamMn4ecKkoro TOPMOXEeHWsI ycTaHoBrneHo Ha 0,
PYHKUMS AMHAMUYECKOTO TOPMOXEHUSI HeakTMBHA. Yem Gornblue 3HaveHue
TOKa TOPMOXEHMS, TeM BorbLle TOPMO3HOE ycunve.

3HauveHune napameTpa P1-06 — BennunHa Toka TOPMOXKEHUsI B NPOLeHTax OT
HOMUHanbHoro Toka M4.

DyHKUMO- Ha3BaHue cyHkumnm [Ounana3oH Ha- 3aBoa. | Usm.
HanbHbIN KOA, CTPOWKMU 3Hau.

P1-08 Pexum pasroHa/zamennenus | O: Mpsmas 0 ]
XapakTepucTuka
1: S-o6pasHasi
Xapakrepuctuka A
2: S-obpasHast
XapakrepucTuka B

0: 3aBMCMMOCTb HampspkeHuss OT 4YacToTel — nuHerHasd. Cepusi NCI
nmeeT 4 BpeMeHW pasroHa U 3aMeaneHus, KoTopble MOXHO BblbmpaTb Yepes
MHOrOMYHKLMOHamMbHble LIMPOBbIE BXOAHbIE KIIEMMbI.

1: BeixogHas yactoTa yBenumynBaeTCs UM yMeHbLIAeTCsl B COOTBETCTBUM C
xapaktepucTtukon S tuna. MNapametpbl P1-09 ~ P1-12 onpefensitoT HayanbHbIN
y4yacTok S-06pa3Hoi XxapaKTepUCTVKWU pasroHa W 3aMefnieHus U KOHEYHbIN
y4acToK S-06pa3Hoii XapaKTepUCTUKN pa3roHa 1 3aMeaeHus.

2: Tpyn pasroHe u 3amegneHunM no Xxapaktepuctuke S Tuna B
P1-09 ~P1-12=0.01c

DyHKUMO- HasBanue cdyHkunn Owvana3oH Ha- 3aBog. Uzm.
HanbHbIA KOA CTPOMNKH 3Hau.
P1-09 HavanbHbIi y4acTok ycko- 0.0 % ~ 100.0 % 20 % []

PEHUS XapakTepucTukn S

P1-10 KoHeuHbIh y4acTok yckope- | 0.0 % ~ 100.0 % 20 % []
HUA XapaKTepucTukn S
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P1-11 HavanbHbIi y4acTok 3ameg- | 0.0 % ~ 100.0 % 20 % n
TNeHUst xapakTepucTukm S

P1-12 KoHeuHbI y4acTok 3ames- 0.0 % ~ 100.0 % 20 % n
TNeHUst XapakTepucTukm S

BbilweykasaHHble napameTpbl MOXHO WCMOMb30BaTb [Afsi  HACTPOWMKK
nnaBHoro nycka 6e3 Ton4ka, korga NpMBOA HaYMHAET Pa3roHATLCS, a KpuBble
YCKOPEHUSI U 3aMefIEHNS] HACTPaNBaIOTCSt Ha Pa3NNYHbIE CTEMNEHW YCKOPEeHWs
1 3aMefieHnsi B 3aBUCUMOCTM OT 3aJaHHOro 3HayeHus (puc. 6.4).

MpumevaHne: ecnu Bpems yckopeHuus W 3amepneHns = 0, dyHkums
S-06pa3sHoii KpMBOW HEAENCTBUTENbHA.

MakcumansHas A
vacrtota
I |
) | I
I I 1
I | I 1 .
I | | 1 |
I I I | I
I I I 1 I
I | I I
| | | | | |
| I I I I 1 1
1 | I | | | | >
P1-09 P1-10 P1-11 P1-12
PucyHok 6.4 — S-obpasHasi Kpusasi yCKOpeHUs1 U 3amedrneHust
DyHKLUMNO- HasBaHue dyHKunMn Ouana3oH Ha- 3aBog. Uam.
HanbHbIA KOg, CTPOWKM 3Hau.
P1-13 Pexum octaHoBa 0: OcraHoB ¢ 0 a]
3ameasnieHnem
1: OcTaHoB no
nHepLmm

0: OcTaHOB C 3amepneHuem

Mocne nonyyexus komaHabl «CTOM» MY cHUxaeT BbIXOOHYIO 4acToTy B
COOTBETCTBUM C PEXVMMOM 3aMeaneHns 1 3aAaHHbLIM BpeMeHeM 3amezrnerns o 0.

1: OcTaHOB NoO UHepUMKn

Mocne nonyyeHus komanabl « CTOM» MY npekpallaeT nogavy HanpspkeHus
Ha oanekTpogsurateno. B aToM cnyyae OCTaHOB anekTpoaBuratens
NpoM3BOANTCSA NO UHEPLUN.
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DyHKLMO- Ha3saHue cyHkumm Ounana3oH Ha- 3aBog. U3m.

HanbHbIN KOA, CTPOWKH 3Hau.

P1-14 YacTtoTa Hayana Topmoxe- 0.00 'y ~ PO-14 0.00ly | o
HUSI MOCTOSIHHBIM TOKOM

P1-15 Bpewmsi oxunaaHus TopMo- 0.0c~100.0c 0.0c s]
JKEHUS! MOCTOSIHHBIM TOKOM

P1-16 TOK TOPMOXEHMNS NOCTOSH- 0% ~ 100 % 0% s]
HbIM TOKOM

P1-17 Bpewmsi TopmoxeHusi nocto- | 0.0 c ~100.0 ¢ 0.0c s]

AHHbIM TOKOM

HavanbHas 4acTtoTa TOPMOXEHWS MOCTOSHHbIM TOKOM MpW OCTaHOBE
onpefensieT ypoBeHb, KorAa HauMHaeT BbINOMHATLCSA NPOLLECC TOPMOXEHWS.

Bpemsa oxugaHns TOPMOXEHWS MOCTOSIHHbIM TOKOM NpU  OCTaHoBe
onpefensieT 3afepxKy nepen akTMBauuen AWHAMUYECKOTO TOPMOXEHUS.
McnonbsyeTcs AnA npefoTBpalleHus oTkasa K3-3a Mneperpysku Mo TOKy,
BbI3BAHHOIO TOPMOXEHVEM MOCTOSIHHBIM TOKOM Ha BbICOKUX CKOPOCTSIX.

TOK TOPMOXEHWSA NMOCTOSIHHBIM TOKOM MNPV OCTaHOBE onpeaenseT BennynHy
TOKa TOPMOXEHUSI OTHOCUTENBHO HOMWUHANBLHOrO TOKa ABUraTens B NpoLeHTax.
Yem Gonblue TOK, TeM cunbHee ahPEKT TOPMOXEHUS MOCTOSAHHBIM TOKOM, HO
TeM cunbHee HarpeBaeTcs anekTpoasuratens u MY4.

Bpemsi TOpMOXeHMs MOCTOSHHbIM TOKOM onpefenseT AnuTenbHOCTb
TopMOXeHus. Ecrnm Bpems paBHO 0, TO TOPMOXEHME MOCTOSHHLIM TOKOM
HeaKTU1BHO.

[Mpouecc TOpMOXEHMS MOCTOAHHBIM TOKOM MpW OCTaHOBE MOKasaH Ha
pvCyHke 6.5.

BeixogHana vacTora (Mu) A

YacToTa Hayana TOpMOMEeHUA NP OcTaHoBe ' Bpewms (t)

3HaYyeHWe BLIXOAHOMO HaNPMKEHMA

/ - —
OvHaMnyeckoe TopMaxeH1e ". Bpema t)
—>
- —
] H
PaBoTa M4 BpemMa AMHaMUYECKOr 0 TOPMOMEHWA

PucyHok 6.5 — [lpouecc mopMOXeHUSs! MOCMOSIHHbIM MOKOM
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BaHUA

DyHKLMO- Hassanue cdyHkunmn MOunana3oH HacTpoiku | 3aBoga. U3m.
HanbHbIN KoA 3Hau.
P1-21 Bpemsi pasmarHunym- 0.01c~3.00c 0.50¢c

OTOT napameTp MUCnonb3yeTcst Ans YCTaHOBKU BpeMeHu oxupanus MY ot
OCTaHOBa NO MHEpLMWU OO MOBTOPHOrO 3arnycka, YToObl YMEHbLWTb BIUSHWE
OCTaTOYHOr0 MarHUTHOTO MOMS ABUraTens Ha 3anyck.

DyHKUMO- HasBaHue cdyHkunn [nana3oH HacTPOMKMU 3aBop. | Usm.
HanbHbIA KOg, 3Hau.
P1-23 Bbi6op aencTBus Nnpu 0: Het geiictBus 0 n

KpaTKOBPEMEHHOM 1: ABTOMaTU4eCKOe

npoBare HanpskeHns | perynupoBaHue
3amenneHnst
2: OcraHoB ¢
3ameaneHmem

OTOT mapameTp UCMonb3yeTcs AN HAcTPOVKM MeToAa npedoTBpalleHust
OTKIMIOYEHNS N3-3a MOHWXKEHWUA HAMNPSXKEHUS Ha LUMHE, BbI3BAHHOTO NpPOBasiom
HanpsKeHUsi CeTW, N YacTo UCMOMb3YeTCs, HanpuMep, B BEHTUNSATOPAX.

0: Het penctBua: N4 no-npexHemy 6yaeT pabotaTb Ha 3afaHHON YacToTe
npy KpaTKOBPEMEHHOM OTKIMIOYEHUN HanpskeHus ceTn. B aTo Bpems MoxeT
Npon3onTK COON N3-3a MOHMXXEHHOTO HanpshxeHus, n MY npekpatut paboty;

1: ABTOMaTM4ecKkoe perynupoBaHue 3amefrieHUsi: aBTOMaTUyecku
perynvMpyeTcs CKOPOCTb 3aMeArneHus Mpu KpaTKOBPEMEHHOM OTKIIOYEHUN
ceTeBOro Hanpshkenus, MY npogomkaeTt pabotaTb. [locne BoccTaHOBMEHWA
HanpsKeHUs OH aBTOMAaTUYECKU PasroHWTCA A0 OMOPHON 4acToThl. Ecnu
CceTb 3MeKTponuTaHua OyaeT OTKMYeHa Ha ANWTEeNbHOe Bpems, BCe paBHO
npousongeT cOon Npu NOHWKEHHOM HaNPsHKEHUM 1 OTKMYeHne MY;

2: OcTaHOB C 3amMeAieHMeM: B Criydae MIHOBEHHOTO OTKIMIOYEHUSI NMUTaHUst
unum nposana HanpsbkeHusi MY 3amennut paboTy ¥ OCTaHOBUTCA B
COOTBETCTBMM C NapameTpoM P1-24. Ecnu nocrne ocTaHOBKM HEOOGXOAMMO
3anyctute npeobpa3oBatenb CHOBa, HeEOOXOAMMO CHOBa MofaTh CUrHan
3anycka.

DyHKUMO- HasBaHue chyHKkumMm OuanasoH 3aBog. U3m.
HanbHbIN KOA, HaCTPOWKMU 3Hau.
P1-24 Bpewmsi 3amepnenns npu 0.0c~100.0c 10.0c []

Bbl60pe OCTaHOBa C 3amefq-
NeHneM npu KpaTkoBpeMeH-
HOM npoBarne HanpsXeHusa

B cny4ae MrHOBEHHOIO OTKITHIOYEHUA NUTaHUA UK NpoBana HanpsXxXeHna my
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3amegnut  paBGoTy M OCTAHOBWUTCA B COOTBETCTBUM CO BPEMEHEM,
yCTaHOBMEHHbIM B NapameTtpe P1-24. MapameTp AelCTBUTENEH TOMbKO Npu
P1-23=2.

DyHKUMO- Ha3BaHue cyHkumMm Ounana3oH Ha- 3aBog. U3m.
HanbHbIN KOA, CTPOWKMU 3Hau.

P1-25 Mopor HanpskeHusa npu 60 % ~ 85 % 80 % []
KpaTKOBpeMeHHOM npoBane
HanpsbkeHus

P1-26 [Nopor HanpspkeHus npu 85 % ~ 100 % 90 % []
BOCCTaHOBMEHUN Hamnpsi-
KEeHus

B napametpax P1-25 un P1-26 ycTaHaBnvBalOTCS MOPOr CHWXKEHUS
HanpsKeHUs1, MPU KOTOPOM aKTUBMPYETCS PEXMM, YCTaHOBIIEHHbI B NapameTpe
P1-23, n nopor BOCCTaHOBMEHUSA HANPsXXeHWs1, Npu kotopoM MY Bo3BpaLyaeTca
K HOPMarnbHOMY pexuMy paboTbl.

3HayeHune 100 % — HOMUHanNbHOe HanpsXeHUe Ha LUMHE NOCTOSIHHOIO TOKa.

®yHkumo- | HasBaHue pyHK- [nana3oH HacTPOMKU 3aBoa. | Uam.
HanbHbIA ummn 3Hau.
Ko
P1-27 Bpewmsi BoccTa- 0.0c~300.0c 0.3c []
HOBIEHWs Hanpsi-
XKeHus B ceTn

OTOT NapameTp ucnonb3yeTcs Ans onpeaeneHnsi BPEMEHU BOCCTAHOBMEHNS
HanpshkeHus ceTu. Korga HanpshkeHve BOCCTaHaBMMBAETCA A0 3HAYEeHUs], ycTa-
HOBIEHHOro B NapameTpe P1-26, HaunHaeTcs OTCHET BPEMEHH, YCTAHOBIEHHOTO B
napametpe P1-27. [Nocne Yero HanpshkeHe CYUTaeTCst BOCCTaHOBMEHHbIM.

®yHkuno- | HasBaHue yHK- [Anana3oH HacTPOMKMu 3aBop. | Uzm.
HanbHbIA umm 3Hau.
Kon
P1-28 MrHoBeHHas 0~ 100 40 []

ocTaHoBKa U1
HenpepbIBHas
aBTOMaTM4ECKas
perynupoBka
ycuneHus

INSTART® 68



P1-29 MrHoBeHHas 1~ 100 20 []
ocTaHoBKa u
HenpepbIiBHas
aBTOMaTHyeckast
perynvpoBka
VHTErpansHown
cocTaBnsoLLen

[aHHas HacTpoika OeVicTBYeT TONbKO Mpv BblIGOpe pexumMa MrHOBEHHON
OCTaHOBKW U HenpepbIiBHOM paboTbl (P1-23 = 1).

Mcnonb3yeTcst Ans perynupoBky cKopocTu 3amennenusi. O6bluHO He
TpebyeT UsMeHeHus.

F'pynna P2: MapameTpbl AN HACTPOMKM CKansipHOro cnoco6a
ynpaBneHus (U/f)

DYHKUM- HaszBaHue [nana3oH HacTPOMKKu 3a- Uzm.
OHarnb- hyHKUMU BOA.
HbIW KOA 3Hau.

: NnHenHasn 0 ]
: Nomanas

: KBappaTtnuHas

: KBagpaTtuyHasa xapaktepuctuka 1.7

P2-00 Twn xapakte- | O
1
2
3
4: KBagpaTuyHasa xapakrepuctuka 1.5
5
6
7

puctukm U/f
[Ns1 3NeKTpo-
nsuratens

: KBagpaTunyHas xapaktepucTtuka 1.3
: MonHocTblo pasaenbHbln pexum U/f
: YacTtnuHo pasgenbHebiin pexxum U/f

0: JluHeliHas xapaKTepucTMKa.

MopxoanT AN cTaHAapTHBIX NPYUMEHEHWIA.

1: lomaHas xapakTepucTuka.

MopxoauT Ans cneumanbHbIX HArpy3oK, TakvMx Kak CyLUWIKK, LEHTpUdyrn n
T. A. MOXHO nony4utb HEOBXOANMYIO XapaKTepuCTUKy cooTHowweHus U/f, 3anas
napameTpbl P0-03 ~ P0-08. Mpaduk nomaHow NpeAacTaBneH Ha pucyHke 6.7

2: KsappatnuHas xapaktepucTtuka U/f.

MopxoauT Anst LeHTPOBEXHbBIX Harpy3oK, Takux Kak BEHTUMATOPbI U HAaCOChI.

3 ~ 5: Xapaktepuctuka kpuBbix (1.7; 1.5 un 1.3) mexgy npsmon
XapaKTepUCTUKOMN U KBaAPaTU4HON.

6: MonHocTbI0 pazaenbHbIn pexum U/f.

Mpn uncnonb3oBaHUM [aHHOW XapaKTepUCTUKM BbIXOAHAs YacTtoTa U
BbIXOAHOE HanpshkeHune MY He3aBMCKMbl OTHOCUTENBHO APYT APYra, BbIXOAHASNA
YyacToTa OonpeaenseTcs NCTOYHUKOM 3aJaHNsi OMOPHOrO CUrHana, a BbIXOAHOe
HanpskeHune onpegenseTca napameTpoM P2-15 (MCTOYHMK 3aAaHNsA OMOPHOIO
curHana HanpsbkeHuss npu  pasgensHom  U/f). [JaHHbIi  pexum  06bl4YHO
ncnonb3yeTcs B UHAYKLMOHHBIX Nevax v T.n.

7: YacTtnyHo pasgenbHbin pexum U/f.
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B atom cnyuae cootHoLeHue U/f nponopumoHanbHO, HO MponopumnoHansHoe
COOTHOLLUEHNE MOXET ObiTb YCTaHOBMEHO WCTOYHUKOM 3afaHusi OMOPHOro
curHana HanpskeHus P2-15, a cootHowenne mexay U/f Tawkke cBsidaHO €
HOMMWHAIbHBLIM HaMpPsXKeHWeM ¥ HOMWHanNbLHOW 4acTOTON dfieKTpoaBuraTens
rpynnbl P1.

CooTHoLLEeHWe Mexay BbIXofaHbIM HanpsixeHvem U MY n yactoTon f

U 9

— H,
T 2x XX T "
a
roe X - 3aaHne ONOpHOro curHana 4acTtoThl, Um:l — HOMUHarbHOE
HanpshkeHue anexkTpoasuratend, f, — HoMVHanbHas YacToTa aneKkTpoasuratens.
DyHKLMO- HassaHnue Avnana3oH Ha- 3aBogp. 3Hau. Usm.
HanbHbIN KOA chyHKUMM CTPOWKMU
P2-01 MosbilweHne 0.0 % ~ 30.0 % 0.0 % (aBTOMaTu- [ ]
KpyTSLLero Yeckasi HacTpovika)
MOMeHTa
aneKkTpoaBuUraTens
P2-02 Yacrota otceyku | 0.00 Ny ~ PO-14 25.00 Iy [
NOBbILLIEHNS!
KpyTSiLLero
MOMeHTa
aneKkTpoaBuUraTens

KoppekTHas HacTpolika npefoTBpallaeT neperpysky no TOKy npu rmycke u
onTuMuanpyeT paboTy npmBoaa.

B pexume U/f - ynpaBneHuss Ansi KOMMEHCALMU CHUKEHWUST KPYTALLEro
MOMEHTa Ha HM3KMX YacToTax M4 noBbIlAeT BLIXOAHOE HaMpsiKeHWe.

UpeamepHoe MOoBbILLEHME KPyTsLlero MomeHta (> 8 %) npuvBOAMT K
neperpeBy 3MeKTpoABuraTens u pucky neperpysku M4 no Toky.

Heobxoaumbin npeagen — 8 %. Mpu 6onblumx Harpyskax TpebyeTcs yBenmunT
3TOT napameTp, a Npu manown — ymeHblnTb. Korga P2-01 yctaHoBneH Ha 0
%, npeobpasoBaTesflb 4aCTOTbl BbIMOMHAET aBTOMATUYECKYHD PEerynmpoBKy
KpyTSiLLLero MOMeHTa.
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BuixoaHoe HanpskeHe

f

U1 HanpsXeHWe Npu akTUBaLmMi NoBbilue-
HUMA MOMEHTa

fll HacToTa NoBbILLIEHWA MOMEHTa

f L

b

BeixoaHaa JacTota
»

U, : MakcumansHoe BbixOHOE HanpsxeHne

f,; HomuHaneHan paBouan yacTota

PucyHok 6.6 — NosbiweHue Kpymsue2o MoMeHma

DyHKUMO-
HanbHbIN KOA,

Hassanue cdyHkunn

Ownana3oH Ha-
CTPOWKMU

3aBog.
3Hau.

Usm.

P2-03

YacrtoTa To4ku 1 Ha noma-
HOM XapakTepucTtuke
anekTpoasuratena

0.00 'y ~ P2-05

1.30 Ty

P2-04

HanpsixeHve Toukm 1 Ha
TIOMaHOW XapaKkTepucTmke
anekTpoaBurartens

0.0 % ~ 100.0 %

52%

P2-05

YactoTa To4kM 2 Ha noma-
HOW XapaKkTepucTuke
anekTpoaBuUraTens

P2-03 ~ P2-07

2.50Tuy

P2-06

HanpsixeHve Toukm 2 Ha
TIOMaHOW XapaKTepucTuke
U/f anektpogsuratens

0.0 % ~ 100.0 %

8.8 %

P2-07

YacrtoTta To4km 3 Ha noma-
Hon xapaktepuctuke U/f
anekTpoaBuraTens

P2-05 ~ P2-02

15.00 'y

P2-08

HanpspkeHune Touku 3 Ha
TIOMaHOW XapaKTepucTuke
U/f anektpogsuratens

0.0 % ~ 100.0 %

35.0%

P2-03 ~ P2-08: HacTpolika Tpex Touek Ha nomaHou xapaktepucTuke U/f (P2-

00 = 1).

XapaKTepMCTVIKa AOIMKHa ObITb HacTpoeHa B COOTBETCTBUU C Harpysquon
XapaKTepMCTVIKOVI anekTpoasuraTens. ,ElOJ'I)KHO BbIMONTHATLCA COOTHOLLUEeHne
MeXOy TPpeMA TOHKaMU HanpsXXeHUA U TOHKaMn 4acToTbl (CM. PUCYHOK 6.7):
instart-info.ru
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Ul<U2<U3, f1<f2<f3

BeixogHoe HanpsxeHne

u A

B o i —————— —— —— -

Paboyana yactora

>

m—h b e

PucyHok 6.7 — IlomaHasi xapakmepucmuka U/f

Ul - U3 — Toukmn Hanpspkenusa 1-3, f1 - f3 — Ttoukm wactotel 1-3, UB —
HOMMHANbHOE HanpshkeHne anekTpoasuratens, fb — HomuMHanbHas yvacTtoTa
aneKkTpoaBuraTerns.

®DyHKLMO- HasBaHue dyHKUMMN Avana3soH 3aBoga. W3m.
HanbHbIA KoA HaCTPOWKM 3Hau.
P2-09 KomneHcauusi ckonbxeHus 0.0~2000% | 50.0% | o
npwu cKanspHoOM ynpaeneHum

HacTpoiika 3aToro napameTtpa MO3BONSET KOMMNEHCMPOBATL CKOMbXEHWE,
Bbl3BaHHOe Harpyskon npu U/f - ynpaBneHuu, M yMEHbLUUTb W3MEHEHWE
CKOPOCTM ABUraTens B 3aBUCUMOCTM OT Harpy3sku.

3HaueHune 100.0 % cooTBETCTBYEeT HOMMHASIbHOMY CKOMBXKEHMWIO ABUraTens
NpU HOMUHAaINbLHON HarpyskKe.

Ecnu ckopocTb ABuraTens nof Harpy3KkoW HbKe 3ajaHHOW, 3Ha4YeHne MOXHO
YBENUYUTD.

Ecnu ckopocTb Bbille 3a4aHHON, 3HaYeHUE MOXHO YMEHbLUNTb.

OO6bI4HO perynvpoBka He TpebyeTcs.
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DyHKLMO- Hassanue cdyHkunmn Onana3oH 3aBog. U3m.
HanbHbIN KOA, HaCTPOWKMU 3Hau.
P2-10 KoadbpuumeHT nepeBos- 0~ 200 100 a]
BYXAEHNS NPU CKanspHOM
yrnpasneHum

[aHHbIn napameTp MO3BONSET MOAABMNATb POCT HaMPSHKEHUS Ha LUMHE
NOCTOSIHHOTO TOKa B MpoLiecce TOPMOXeHus NnpeobpasoBaTens 4acToThl.

Yewm Bblle 3HaYeHNe, TeM cunbHee aeKT NogaBneHus.

MarHutHoe TopmOXeHue MoBbillaeT TOK cTaTopa 3a CYeT YBennyeHus
BbIXOOHOTO  Hanpshkenns 14, Tem cambiM ynydywas paccevBaHve
peKkynepaTtMBHON SHEPrM W OrpaHuMuMBasi POCT HAaMPSHKEHUS Ha  LUMHE
NMOCTOSIHHOIO TOKa.

Uem Bblle KOI(PUUMEHT ycuneHus, Tem Oornblle TOK ABuratens —
TpebyeTcs OCTOPOXHOCTb MPY HACTPOVKE.

B cny4asx paboTbl ¢ ManoMHepLMOHHBLIMU Harpy3kamu 1 Npyu NOAKMI0HYEHNM
TOPMO3HOro pesuctopa TpebyeTcs yCTaHOBUTb KO3 PULMEHT
nepeBo3byxaeHust Ha 0, 4ToObl n3bexaTb aHOMarnbHO BbICOKMX TOKOB MNpu
TOPMOXEHUN.

DyHKLUMNO- Hassanue cdyHkunn Onana3oH 3aBog. Uzm.
HanbHbIN KOA HacCTPOWKMN 3Hau.
P2-11 KoacbdmumeHT nopasnenuns | 0 ~ 100 3aBuncut o
konebaHuii Npy ckanspHoOMm or
ynpasneHuu mopenn

3TOT napameTp NpefgHa3HaveH Ans nogasneHns Bubpaunn gsuratens.

Mpwn BO3HWMKHOBEHUM konebaHunin ABuraTens 3HadeHne cneayeT yBenuuuThb.

Ecnu Bubpaums oTcyTcTBYET, HEOOXOANMO yCTaHaBNMBAaTb MUHUManNbHOE
3HaveHue, YTo6bl MUHUMU3UPOBATL BNUSIHWE Ha paboTy B pexxume U/,

B cTaHgapTHbIX yCnoBusix UsmeHeHve napameTpa He TpebyeTcs.

Mpy ncnonb3oBaHUK yHKUMK NodaBneHus konebaHui TpebyeTcs, YTobbl
napameTpbl HOMMHaNbLHOrO TOKa ANEeKTpoABMraTensl U Toka XOnoCcToro xoaa
ObINM KOPPEKTHBIMU, B NPOTUBHOM criyyae 3dpdekT nopaBneHust konebaHuii
6yaeT HeJOCTaTOYHbIM.

He cnepnyeT yBenuumnBaTh 3Ha4YeHvie Npu OTCYTCTBUM BUBpaLuu, Tak kak 3To
MOXeT yXyALWuTb xapaktepuctuku U/f - ynpaBneHus.
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DyHKLMO- HassaHue cyHkumm [Ounana3oH HacTpoi- | 3aBop. U3m.
HanbHbIN KoA Ku 3Hau.

P2-13 MocTosiHHas BpemeHn | 0.02c~1.00 ¢ 0.30¢c a]
KOMMEHcaLumn CKorb-
XEHWSI NP cKansipHoOM
ynpasneHnu

OTOT napameTp 3adaeT MNOCTOSIHHYD BPEMEHW [Afs KOMMeHcauun
CKOMbXEHNs ABuraTens.

YMeHbLUeHNe 3Ha4eHns NoBbILLaeT GbICTPOAENCTBUE CUCTEMBI, HO MOXET
yBenu4nTbL KonebaHnst CKopocTy.

YBenuuyeHvie 3Ha4eHnst yny4liaeT cTabunbHOCTb CKOPOCTH, HO yBENUYMBAET
BpPeMSi peakLun NpUBOAA Ha U3MEHEHWS.

B 6onblunHCTBE criyyaes He TpebyeT KOppPeKTUPOBKY.

DyHKLMO- HasBaHue cyHk- [Anana3oH HacCTPOMNKMN 3aBoga. U3m.
HanbHbIN Kop, uumn 3Hau.
P2-15 WcTouHnk 3apganus | O: Lindposoii curHan B 0 [s]

OMOPHOro curHana napametpe P2-16

npu pasgenbHoM 1: AHanoroBbIf Bxogd Al (AlL)
u/f 2: AHanorosebI Bxog Al2
(ansa mopeneii ot 37 kBT)

3: MHorocTyneHyarbii
PeXuM ynpasneHus

4: Mpoctown MIK

5: MNA-ynpaBneHne

6: MNpoTokon cB3an
Modbus RTU

Korga BbiGpaH oMH 13 BbllLeykasaHHbIX UCTOYHMKOB, 100 % coOTBETCTBYET
HOMVHANbHOMY HaMPSPKEHWIO AreKTpoABUraTensl.

DyHKUMO- HasBaHue ¢yHk- [rana3oH HacCTPOWKMU 3aBog. U3m.
HanbHbIA KoA umm 3Hau.
P2-16 Otceyka Hanpsxe- 0 B ~ HOMUHanbHoe 0B o
HWS NpY pasaenb- HanpsikeHne 3]
Hom U/f

MapameTp onpepensieT BENUUWHY BbLIXOAHOTO HanpsbkeHus MY npu
ncnonb3oBaHUM pasfenbHoro ynpasnenus U/f, korga WCTOYHMKOM 3apaHus
HanpsbkeHust sBNsieTcst  UMGPOBOe 3HAYeHWe (aHanoroBbl BXOA He
ncnonb3yeTcs).
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DyHKLMO- Ha3saHue cyHkumm Ownana3oH Ha- 3aBog. U3m.
HanbHbIN KOA, CTPOWKMU 3Hau.

pP2-17 Bpewmsi HapacTaHusi Hanpsa- | 0.0 ¢ ~3000.0 ¢ 1.0c a]
XeHus npu pasgensHom U/f

Bpems HapacTaHnus HanpskeHus npu pasgensHom U/f — 3710 Bpewms, B
TeYeHvie KOTOPOTro BbIXOAHOE HanpshkeHne namexsietcst ot 0 B 4o HoMUHansHoro
HanpshKeHWst aneKkTpoaBuraTens.

DyHKUMO- Hassanue cdyHkunmn Ouana3oH Ha- 3aBog. | Uam.
HanbHbIN KoA CTPOWKMU 3Hau.
P2-18 Bpemsi cHuxeHust Hanpsixke- | 0.0 ¢ ~ 3000.0 ¢ 1.0c [s]
HWs Npu pasgensHom U/f

Bpems cHwxeHusa HanpspkeHns npu pasaensHom U/f — aTo Bpems, B TedeHre
KOTOPOro BbIXOAHOE HaMpshKeHNE N3MEHSETCH OT HOMUHAMBHOIO HanpsKeHUs
anektpoaguratens o 0 B.

DyHKLMO- HasBaHue cdyHKummn [Onana3soH Ha- 3aBoa. | Uam.
HanbHbIN KOA, CTPOWKM 3Hau.

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

1: CHavana cHwxe-
HUe HanpsbkeHns,
3aTeM 4acToTbl

0: HesaBucumoe BpemMsi 3ameArieHUMsi 4acToTbl M BbIXOAHOro
HanpsiKeHus.

YactoTa W HanpspkeHue CHWKaloTCs OAHOBPEMEHHO, HO CO CBOUMM
WHAVBUAYaNbHbIMY NapaMeTpaMu 3amearneHus, 4To nossonsiet bonee rnbko
HacTpauBaTb NpoLecc OCTaHOBaA.

OO6bI4HO Mcnonb3yeTcs AN CTaHAAPTHbLIX NPYMEHEHW.

1: CHavana cHuxeHue HanpsikeHus Ao 0, 3aTeM yMeHbLUeHne 4acToThl.

[IByxaTanHbI NpoLecc OCTaHoBa: HanpshKeHe cHavana nagaeT Ao Hyns,
3aTeM yMeHbluaeTcs YactoTa, YTo obecneyvBaeT 6onee nnaBHylO OCTaHOBKY
NS HEKOTOPbIX TUMOB Harpy3oK.

Pexum moxeT ObiTb NoneseH Ans Harpy3ok C BbICOKOW MHeEpUMEN unu
cneumanbHbIX Tpe6OBaHWM K OCTaHOBY.

Bblbop pexuma 3aBUCUT OT XapaKTepucTWK Asuratens u TpeboBaHwui
TEXHOMNOrN4eckoro npotiecca.
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Fpynna P3: MapameTpbl ANA perynupoBKU BEKTOPHOro cnocob6a
ynpasneHus (VC).

Kogbl yHKumMn rpynnbl P gencTBUTENbHBI TOMBKO AFI BEKTOPHOIro
ynpaBneHns 1 HegencTBUTENbHbI ANs ckanspHoro ynpasnenuns (U/f), To ectb
P0-03 = 1.

DyHKUMO- HassaHue cdyHkunmn Ouana3oH 3aBog. U3m.
HanbHbIA HaCTPOWKMU 3Hau.
koA
P3-00 YacrtoTa nepekntoveHus 1 0.00 Ny ~P3-02 | 5.00y [m]
P3-02 YacroTa nepeknoveHns 2 P3-00 ~ P0-14 10.00 'y, [u]
P3-04 KoadhduumeHT nponopumoHans- | 0.1 ~ 10.0 4.0 u]
HOCTM KOHTYpa ckopocTH 1
P3-05 Bpemsi HTEerprpoBaHuns KOHTY- 0.01¢~10.00c | 0.50¢c u]
pa ckopocT 1
P3-06 KoadhcpuumeHT nponopuumo- 0.1~10.0 20 u]
HanbHOro yBENUYEHNs KOHTYpa
CKOpOCTH 2
P3-07 Bpewmsi uHterpupoBaHus otkno- | 0.01¢~10.00c | 1.00c¢c u]

HEHWI KOHTYpa CKOpoCTy 2

Mpn pabote Ha pasHbix yacTtotax MY moxeT BbiIbMpaTb pasnuyHble
KO3 PULMEHTBI KOHTYpa CKOPOCTW.
Jlorvika nepeknoyeHns Mexay pexvmMamy nokazaHa Ha pucyHke 6.8.

MapameTps! IMA A

(P3-04, P03-05)

(P3-06, P03-07)

—»

YacTtoTa

P3-00 F3-02

PucyHok 6.8 — 3aBricmocTb napameTpoB MM oT yacToTbl
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HacTtpowka lNMU-perynaTopa ckopocTtu:

YBenuyeHve nponopuyoHanbHOro KoadduLmMeHTa ycKopsieT peakumio
CUCTEMbI, HO CINMLLKOM BbICOKOE 3Ha4YeHVe Bbi3blBaeT konebaHusi cuctemsl.

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

MeToq HacTpomnKku:

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

HenpaBunbHble HACTPOMKKU MOTYT BbI3BaThb:

. UpeamepHoe nepeperynupoBaHne CKOpPOCTH;

. ABapumn Mo nNepeHanpsiXeHo NPy NHEPLIMOHHOW Harpyske;

. OCcoBEHHO KPUTUYHO NPU PE3KOM CHIKEHUM CKOPOCTY.

[Ina TouHOW HacTpolikm TpebyeTcs:

. [MpoBOAUTL TECTLI C NOCTENEHHBIM M3MEHEHVEM NapaMeTpoB;

. KoHTponupoBsatb ocumnnorpadom nepexogHble npoLecch;

. Y4nTblBaTh MHEPLIMOHHOCTE MEXaHNYECKON CUCTEMBI.

DyHKUMO- Hassanue cdyHkunn [Ounana3oH HacTponku | 3aBoa. U3m.
HanbHbLIN KO 3Hau.

P3-08 Bbi6op uHTerpanbHbix | 0: MonHoe uHTerpu- 0 s]

CBOVICTB KOHTYypa
CKOPOCTU

poBaHue npu pasroHe/
TOPMOXEHUU

1: OTcyTcTBYE
MHTErpypoBaHns npu
pasroHe/TOpMOXEHUN

0: NMonHoe uHTerpupoBaHue Npu pasroHe/TOPMOXKEHUK.

MHTerpanbHasi cocTaBnstoLLas akTMBHa Ha Bcex dTanax pabotbl. [apameTtp
ahdeKTUBEH NpU pe3kux pasroHax, obecneynBaeT Gonee ObICTPbIA OTKINK
CUCTEMbI, HO BO3MOXHO NepeperynnpoBaHue.

1: CenekTUBHOE MHTErPUPOBaHME NPU Pa3roHe/TOPMOXEHUN.

WHTerpanbHas cocTaBrisiiollas OTKIOYaeTcs BO Bpems  yCKopeHwus/
3ameaneHus. ObecneynBaeTcst CTabUINBHOCTL NPY AUHAMUYECKUX U3MEHEHUSIX,

MUHUMU3aLUNA BO3MOXHOCTU nepeperynmpoBaHna  CKOPOCTU. He,EIOCTaTOK
pexunmMma — CHxXeHune 6bICTpO,D,el7ICTBMﬂ CUCTEMDbI.
DyHKUMO- HasBanue dyHkunn Onana3oH 3aBog. Uzm.
HanbHbIN KOA, HaCTPOWKMU 3Hau.
P3-11 [NponopunoHanbHbI KO3d- 0 ~ 30000 2200 =]
DULMEHT yCUINEHNSI MOMEHTa
KOHTypa Toka, KP
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P3-12 KoadhununeHT niterpuposa- 0 ~ 30000 1500 =]
HWSi MOMEHTa KOHTYypa Toka, Kl

P3-13 [NponopunoHaneHbIn koaddu- | 0 ~ 30000 2200 s]
LMeHT BO30YXAEHNs KOHTypa
Toka, KP

P3-14 KoadbdmumeHT nHTerprposa- 0 ~ 30000 1500 a]
HUA BO3DYXAEHNSI KOHTYpa
Toka, Kl

[MapameTpbl HacTpowkn [U-perynatopa KOHTypa ToOKa BEKTOPHOro
yrpaBneHust.

[aHHble mapameTpbl aBTOMaTUYECKM OMPeaensaiTCs Mocrne npoBeaeHus
MOSTHON MAEHTUMKaLMKN 1 OBbIYHO He TPebyeT N3MeHeHUs.

B KOHType TOKka WHTerpanbHbI perynsTtop MUCnonb3yeT He UHTerpanbHoe
BpeMsi, a NPsiMO KO3(ULMEHT yCUNeHUs (MHTErpanbHbI KOAPMULIMEHT).

Mpn crnvwkom BbICOKUX 3HauveHusx koadpdpuumeHTtos [MN-perynatopa
BO3MOXHbI KonebaHus B cucteme yrnpaBneHust.

B cnyyae BO3HMKHOBEHWS kKornebaHuin Toka Unm KpyTsLLEro MOMEHTa MOXHO
BPYYHYIO YMEHBLUMTb MNPOMNOPLMOHANbHbBIN UM MHTErpanbHbIN KO3MMULIMEHT.

DyHKUMO- Hassanue cdyHkunn Onana3oH 3aBog. Uam.
HanbHbIN KOA HaCTPOWKMU 3Hau.
P3-15 KoadbdpuumeHT nepesos- 0~ 200 0 u]
ByXOeHUs Npu BEKTOPHOM
ynpaeneHuu

[JaHHbii napameTp MO3BOSMAET MOAABMSATb POCT HAMPSHKEHWS HA LIMHE
NOCTOSIHHOTO TOKa B MPOLIECCEe TOPMOXEHUSI NPpeo6pasoBaTens YacToThl.

YeM BbllLie 3HaYeHue, TeM cunbHee adheKT NoaaBeHus.

MarHuTHoe TOPMOXEHWE MOBLILAET TOK CTatopa 3a CYeT YBEenuyeHust
BbIXOAHOTO ~ HanpsbkeHust Y, Tem cambiM  ynyywasi —paccevBaHue
pEeKynepaTvBHON 3HEPrUM U OrpaHWuMBasi POCT HampshkeHUs Ha  LUuMHe
MOCTOSIHHOTO TOKA.

Yem Bbile ko3ULMEHT ycureHusi, Tem 6Gonblue TOK ABuratens —
TpeByeTcs OCTOPOXHOCTL NP HACTPOVIKE.

B cnyyasx pa6oTbl ¢ ManouHepLUUOHHbLIMI Harpy3kamm 1 Npy NoAKMoYeHUM
TOPMO3HOTo pesucTopa TpebyeTcs yCTaHOBUTb Ko3PpULMEHT
nepeBo3byxaeHust Ha 0, 4To6bl M3bexaTb aHOMarlbHO BbICOKUX TOKOB Mpw
TOPMOXEHUN.
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®DyHKUMO- HasBanue cdyHkunn [unana3oH Ha- 3aBog. Uzm.
HanbHbIA KOA CTPOMKMN 3Hau.

P3-16 Koppekumsa momeHTa npu 50 % ~ 200 % 100 % s]
BEKTOPHOM yMpaBneHuu

Mpu 6e30aTYMKOBOM BEKTOPHOM YMpPaBfieHUM CKOPOCTbIO 3TOT MnapameTp
ncnonb3yeTcs Ans PerynMpoBKM TOYHOCTU CKOPOCTW arekTpoaBwuraTensi Ha
HU3KVX YacToTax Npu yBeNMYEeHUN Harpy3ku, 1 HaobopoT.

Mpn BEKTOPHOM ynpaBrieHun ¢ AaT4MKOM OBpaTHON CBSA3W 3TOT napameTp
MOXET perynupoBaTb BenvYuHy BbiXxogHoro Ttoka MY mpu ogHMX n Tex xe
3HaAYEHUSAX Harpy3ku.

DyHKLMO- HasBaHue dyHKUMMN AnanasoH 3aBoga. U3m.
HanbHbIN KOA HaCTPOWKKN 3Hau.
P3-17 KoadbpunumeHT komneHca- 50 % ~ 200 % 100% | o
LMK CKOMBXKEHUS!

PerynMpOBKa TOYHOCTU noaaepxaHua CKOpOoCTH nsuratens B
YCTaHOBMBLUEMCA peXnme. [Mpy 3aBbILLEHHON CKOPOCTU — YMEHbLUNUTb 3Ha4YeHne
napameTpa, npu 3aHWKEHHOW CKOpPOCTU — yBEJTMYUTL 3HA4YEeHNE napameTpa.

DyHKUMO- HasBaHue cyHkumm Onana3oH 3aBog. Uzm.
HanbHbIN KOA HaCTPOWKMN 3Hau.
P3-18 Bpemsi ounbTpoBaHus 06- 0.000c~1.000c | 0.015c | o
paTHO CBSI3M MO CKOPOCTU

[aHHbIl napameTp onpefensieT MOCTOSHHY BpeMeHu dunbTpauum
curHana obpaTHoNn CBSA3M MO CKOPOCTU:

YBenuyeHve 3HayeHusi NoBbILAeT CTabubHOCTb CKOPOCTU, HO CHUXaeT
6bICTpOAENCTBME CUCTEMBI;

YMeHbLUeHNe 3Ha4YeHWs1 ynyyllaeT peakuuio CUCTEMbl, HO yMeHbLuaeT
CTabunbHOCTb CKOPOCTY.

B cTaHgapTHbIX YCNOBUSIX KOPPEKTUPOBKa He TpebyeTcs.

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

MapameTp 3agaeT MOCTOSIHHY BpemMeHW unbTpaumy  3ajatoLlero
3HaYEHUs MOMEHTA, YTO CrMOCOBCTBYET MOBLILEHWIO CTaBUBHOCTU CKOPOCTY.
O6bI4HO He TpebyeT HacTPOMKM.
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DyHKUMNO- HasBaHue dyHKummn [nana3oH HacTPoOWKu 3asog. | Usm.
HanbHbIN KoA 3Hau.
P3-20 VcTouHMK 3agaHmns 0: Lindpposoii curHan B 0 s]
MaKCMmarnbHoro napametpe P3-21
MOMeHTa Ans pexumMa | 1: AHanoroBbivi Bxog Al
ynpasneHus no (AIL)
CKOpPOCTH 3: MpoTtokon cBs3an
Modbus RTU
4: BbICOKOYaCTOTHBIN
MMnynbcHbI Bxog HDIS
(ans mogenen ot
18.5 kBT)
P3-21 OrpaHnyeHne momeH- | 0.0 % ~ 200.0 % 150.0% | o
Ta Ansa pexvma ynpas-
TIeHUsi Mo CKOpPOCTH

B pexume ynpaBneHuns no ckopocTV MakCMManbHbIN BbIXOAHOW KPYTALLMNA
MOMeHT MY orpaHn4MBaeTcs OAHUM M3 UCTOYHWKOB 3a4aHNA MaKCUManbHOro
KPYTSLLEro MOMEHTa.

0: Undpposoi curHan B napameTtpe P3-21

1: AnHanorosbin Bxop Al (All)

Al: nuHerHasa HacTporka — napameTpbl P5-15 ~ P5-19; nomaHas — P5-45 un
rpynna PE.

3: Mpotokon cBssn ModBUS RTU

Mpsimoe nporpaMmmmpoBaHmne Yepes agpec cesaauv (100 % cootBetcTByeT P3-21).

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

MapameTp P3-21 3agaeT BepxHUi Npeaen MoOMeHTa ABUraTens YacToTHOro
npeobpasoBaTtensi.

Ecnn HanpaBneHne MOMeHTa coBnafjaeT C HanpaBfeHVeM BpalleHus —
OBUraTenbHbIN  PEeXUM, MPOTVBOMOMOXHO HAanpPaBfieHUIO BpalleHns —
TOPMO3HOW PEXUM.

HacTtpovika orpaHu4eHuii:

. [BuratenbHbI MOMEHT — P3-21;

. Topmo3HOM MOMeHT — P3-23.

Mpw neproanyeckom YepenoBaHUM ABUraTeNbHOrO U TOPMO3HOTO PEXVMMOB
npy COOTBETCTBYIOLLIEM OrpaHUYEeHN TOPMO3HOTO MOoMeHTa (P3-23) no3sonseT:

. YMEHbLNTb POCT Hanps>XeHns Ha LUNHE NOCTOAHHOIO TOKa,
. O6ecneynTb HopMarbHyto paboTy NPUBOAHON HArpy3Ku.
DyHKUMO- Ha3sanue [nana3oH HacTPOMNKK 3aBog. Uam.
HanbHbIA KoA | YHKUUK 3Hau.
P3-22 McTouHmnk 0: Lincbposon curHan B 0 o

3apaHusa napametpe P3-23

MaKCcUMarnbHOro 1: AHanoroBbili Bxog Al

TOPMO3HOro (AI1)

MOMeHTa Ans 3: Mpotokon cBsis3n Modbus

pexvma RTU

ynpaBneHus no 4: BbICOKOYACTOTHbI

CKOpOCTH nMnynbcHbin Bxoa HDIS (ans

mogenen ot 18.5 kBT)
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P3-23 OrpaHuyeHue 0.0 % ~ 200.0 % 150.0% | o
TOPMO3HOTO
MOMeHTa Ansi
pexuma
ynpaBneHus no
CKOPOCTU

B pexume ynpaBneHus no cKOpoCTM MakCMMarbHbIN BbIXOAHON KPYTALLMN
MOMeHT N4 orpaHnyvMBaeTcs OAHUM U3 UCTOYHUKOB 3adaHNsA MakCUMarnbHOro
KpyTSLLEro MOMEHTa.

0: unucppoBom curHan B napameTpe P3-23

1: aHanoroBbin Bxop Al (All)

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

3: npotokon cBa3n Modbus RTU

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

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

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

Ecnn HanpaBneHne MOMeHTa coBnafjaeT C HanpaBrieHUeM BpalleHus —
OBUraTenbHbIN PEXVM, MPOTUBOMOMOXHO HANPaBNEHUIO BPALLEHNS — TOPMO3HOM
PEXMM.

HacTporika orpaHu4eHun:

. [BuratenbHbIi MOMEHT — P3-21;

. Topmo3HON MOMeHT — P3-23.

Mpu neproamyeckom YepenoBaHUM OBUraTENbHOMO U TOPMO3HOMO PEXMMOB
npu COOTBETCTBYIOLLLEM OrpaHUYeHMN TOPMO3HOTrO MoMeHTa (P3-23) no3sonsieT:

. YMEHbBLUNTb POCT HaMNPsXXEHUS Ha LUMHE NMOCTOSIHHOIO TOKa;

. O6ecneunTb HopManbHyH paboTy NPUBOAHOM Harpy3Ku.

F'pynna P4: NapameTpbl anekTpoaBuraTens

DyHKLMO- HassaHue cyHk- [Ounana3oH HacTPoWkK 3asoa. N3m.
HanbHbIA ummn 3Hau.
Kon
P4-00 VpeHTudukaums 0: Het pevictBus 0 ul
napameTpoB anekT- | 1: CtaTuyeckas aeHTu-
poaosuratens dmkaums
2: MNonHasa anHamnyeckas
naeHTudukaums

YT006bl NONYy4YNTb BLICOKYID MPOW3BOAUTENBHOCTL JMEKTpoABUraTens u
ONTMMarnbHbIe XapaKTepUCTMKN ynpasneHus, TpebyeTcs MonyyuTb TOYHbIE
napameTpbl ynpaensemMoro anekTpoasuratens. Ans obneryeHus gaHHow 3agaum
ncnonbayeTcs PyHKUMS naeHTUdMKaLMM napameTpoB anekTpoaBuraTens.

STanbl Npy BbIMOMHEHWUN NAEHTUDVKALMN:

BbibpaTb ncToyHuk koMaHg nycka/octaHoBa (P0-04 = 0) — ynpaBrneHue ¢
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naHenu;
3atem BBEeCTV credylolime napameTpbl B COOTBETCTBMM C MAcropTHOW
Tabnuykow anekTpoaBuraTens:

-P4-01 — HOMMHanbHas MOLLHOCTb anekTpoasuratens (kBT);

-P4-02 — HoMWHanbHoe HanpsxeHue anekTpoasuratens (B);

-P4-03 — yncno nontocos anekTpoasuraTens;

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

-P4-05 — HoMuHanbHas YactoTa anektpoasuratens ('u);

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

Mpeobpasosatenu Yactotel NCI nmetoT aBa Trna naeHTudmkaumm. Beibop
TMNa MAeHTUMMKaLMIN 3aBUCUT OT TEXHONOTMMYECKMX YCOBUIA:

A) Ecnn Harpyska MOXeT ObITb MOMHOCTLIO CHATA C Bana anekTpoasuratens,
cnegyeT BbiOpaTb «2» B napametpe P4-00 (nonHas wgeHTMdukaums),
noaTBepanTb BbIbop, a 3ateM HaxaTb «[TYCK» Ha naHenu ynpaeneHus. Mocne
atoro [1Y 3anyctut oanekTpoasuratenb Bnepes W Hasad, npov3sBeaeT
yckopeHue u 3ameanerve. lpouecc MOXeT ANUTLCA OKOMO ABYX MUHYT, nocne
yero N4 npekpaTtuT paboTy. B pesynbtate naeHTudmkaumm 6yayT paccumtaHbl
creytoLime napaMmeTpbl:

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

- P4-08 (conpotuBneHue cratopa anektpogsuratens 1);

- P4-09 (conpoTtuBneHue poTtopa anektpoasuratens 1);

- P4-10 (B3anmHas MHOYKTMBHOCTL CTaTopa M poTopa anekTpoasuratens 1);

- P4-11 (MHAYKTMBHOCTbL paccesiHWsi cTaTopa U poTopa anekTpoasuratens 1).

B) Ecnu Harpyska HE mMoxeT OblITb MOMHOCTbIO CHATa C Bana
anekTpoaguratens, BbiGpaTte «1» B napametpe P4-00 (ctatuyeckas
naeHTudukaumst), noaTBepAuTb Bblbop, a 3atem Haxatb «[MYCK» Ha
naHenu ynpasreHus, nocne atoro MY aBTomMaTnyecku BbINOMHUT U3MEpPeHNe
crnepyLMX NapameTpoB, He 3anycKkas aneKTpoasuraTens:

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

- P4-08 (conpotuBneHue cratopa anektpogsuratens 1);

- P4-09 (conpoTvBrieHve potopa anekTpoasuratens 1).

®yHKumo- | HassaHue yHK- [nana3oH HacTpoWkmn 3aBog. 3Ha4. | Usm.
HanbHbIA uumn
Koa
P4-01 HomuHaneHas 0.1 kBt ~1000. 0 kBT 3aBwucut ot u
MOLLHOCTb 3NeKT- Moaenu
poaosuratens
P4-02 HomunHansHoe 1B ~2000B 3aBucut oT [ ]
HanpsbkeHve Moaenu
anekTpoasuratens
P4-03 Yucno nontocos 2~64 3aBucut ot ]
anekTpoasurartens Moaenu
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P4-04 HomuHanbHbI 0.01 A~600.00 A 3aBucut ot ]
TOK 3neKTpoaBu- mMogenu
ratens

P4-05 HomwuHanbHas 0.01 Ty~ P0O-14 3aBucut ot [
YacToTa aneKTpo- Moaenu
osuratensi

P4-06 HomuHanbHas 1 06/mMyH ~ 60000 06/MyH | 3aBucuT OT [ ]
CKOpPOCTb BpaLLe- mMogenu
HWSA 3NEeKTPOaBU-
ratens

MapameTpbl Bbille HEOGXOAMMO BBECTM COMMacHO MaCMOPTHOW Tabnuyke
Kakol crnocob ynpaBreHus WKCronb3yeTcs
ObiTb  BBedeHbl Ans

anekTpogsuraTtens.

HeaxHo,

(ckansipHoe NGO BEKTOPHOE), [aHHble [OMKHbI
obecneyeHnsi HanbonbLLe NPOM3BOANTENBHOCTY Npeobpa3oBaTens YacToThl.

®DyHKUMO- HazBaHue [Anana3oH HacCTPOWKMU 3aBogp. 3Hau. U3m.
HanbHbIN OyHKUMM
koA

P4-07 Tok xonocToro 0.01 A~ P4-04 3aBucut ot []
XO[1@ ANEKTPOABU- moaenu
rarens

P4-08 ConpoTtuvBneHve 0.001 Om ~ 65.535 Om | 3aBucut oT []
obmoTok cTaTtopa moaenu
anekTpoasura-
Tens

P4-09 ConpoTtuvBneHve 0.001 Om ~ 65.535 Om | 3aBucuTt oT []
obMoTOK poTopa mozenun
anekTpoaBura-
Tens

P4-10 BsaumHas nHayk- | 0.1 MIH ~ 6553.5 MIH 3aBucut ot [
TUBHOCTb 3M1EKT- mogenu
poasuvratens

P4-11 MHOyKTMBHOCTB 0.01 MIH ~ 655.35 MMH 3aBucut ot n
paccesHus anekT- moaenu
poasuvratens

MapameTtpbl P4-07 — P4-11 PaccuntbiBaloTC aBTOMaTUYECKU npu
npoBeAeHNN  UAaeHTUdMKaLMK. Mpn  cTatnyeckomn noeHTnukaumm

paccuuTbiBaOTCA TONbKO napameTpbl P4-07 — P4-09. MNpu nonHon — Bce 5

napameTpoB.
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HUS NPU AUHaMU-
Yeckom (MonHoiA)
naeHTuukaummn

DyHKLMO- HasBaHue cbyHk- | [lnana3oH HaCTPOMKK 3aBoa. U3m.
HanbHbIA KOA uum 3Hau.
P4-12 Bpewmsi pasroHa 1.0c ~6000.0 c 10.0c []
npw AMHaMNYeckoi
(nonHom) naeHTn-
dburkaumm
P4-13 Bpewmsi sameane- 1.0c ~6000.0c 10.0c [

nukauum (P4-00 = 2).

YcTaHaBnNMBaeTCs BpeMsi pasroHa U 3amMensieHns afekTpoasuraTens npu
NpoBeAeHN AMHaMUYECKON UAEHT!

DyHKUMNO- HasBaHue cpyHkumMm | [uana3oH HacCTPOWKMU 3aBog. Uam.
HanbHbIN 3Hau.
koA
P4-17 ConpoTuBneHue 0.001 Om ~ 65.535 Om | 3aBucuToT | m
cTaTopa CUHXPOHHOTO mMogenu
nsvrartensi
P4-18 MHAYKTMBHOCTB NO 0.01 MIH ~655.35 M['H | 3aBucuT oT n
oc# D CMHXPOHHOTO mMogenu
asurartens
P4-19 NHAYKTMBHOCTB MO 0.01 MIH ~655.35 M[H | 3aBucuToT | =
0cn Q CUHXPOHHOIO Moaenu
asurartens
P4-20 O6patHas 3[C cuH- 1B ~65535B 3aBucUTOT | m
XPOHHOrO ABuraTtens mogenu
P4-21 Tok xonocTtoro xoaa 0.0% ~ 50.0% 10.0% n
CMHXPOHHOTO ABU-
ratens

I'Iapameprl BbllLIE OTHOCATCA K NapamMeTpamM CUHXPOHHOIO afiekTpoasurarens.

Ipynna P5: ®yHKUUN BXOAHBIX KIIEMM

Cepusa NCI vmeeT 4 BxoAHble UMApPOBbIE KNEMMbl U OfHY KNemmy
aHarnoroBoro Bxoaa.

DyHKLMO- Ha3saHue ¢yHk- [nana3oH HacTPOMKMU 3aBog. U3m.
HanbHbIA KoA uum 3Hau.
P5-00 DyHKUMA 0~53 1 n
Kknemmbl D1
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P5-01 DyHKUMA

Knemmbl D2

P5-02 DyHKUMA

knemmbl D3

P5-03 DyHKLMA

knemmbl D4

0~53 12 [ ]

P5-04 DyHKUMA
knemmbl HDIS
(ansa mopenen

ot 18.5 kBT)

0~53 13 u

3TN napameTpbl WCNOMb3YIOTCA ANA YCTAHOBKM (DYHKUMM  LMAPOBbLIX
BXOAHbIX KreMM (dDyHKUMM KnemMM He MoryT aybnupoatbesi). OnucaHnve

3HayeHuit oT 0 oo 53 — B Tabnuue 6.2.

Tabnuua 6.2 — OnucaHne yHKUMA LMPOBbLIX KINEMM

OnucaHue U Ha3HavyeHue

[axke Npu HanU4un curHana Ha Bxoge He
BbIMOMHAETCS HUKAKNX DYHKLINIA.
Heucnonb3yemble kneMmbl MOXHO ycTa-
HOBWTb B COCTOSIHNE «HET (OYHKLMU» BO
n3bexaHne NoXHbIX cpabaTbiBaHWIA.

DyHKLUMM paboTbl B NPSMOM 1 06paTHOM
HanpasneHnu.

OyHkuna «CTOM» npu TPexnpoBOLHOM
pexvme ynpasneHusi. MogpobHee — cwm.
onucaHune yHKLMoHanbHoro koga P5-11.

Paboyas uyactoTa TOMYKOBOrO pexmma,
BpEMsi PasroHa 1 3aMefIeHnst TONYKOBOro
pexuma. CM. nogpobHoe onvcaHve napa-
meTtpos P7-00, P7-01, P7-02.

3apaHHoe DYHKUMA
3HauyeHue
0 HeT dyHKumm
1 Myck (BpaLleHue Briepes)
2 Pesepc (BpalueHne B 06-
paTHOM HanpaeneHum)
3 TpexnpoBoaHoOM pexum
ynpaenexus (CTOIM)
4 TONYKOBBIV PeXuUM, BpaLLle-
Hve Bnepes
5 TonukoBbIV pexum, obpart-
Hoe BpalleHve
6 YBenuyenve 4acToTbl
(BBEPX)
7 YMeHbLUeHne YacToTbl
(BHN3)

Korpa ata dyHKUMSI aKTUBHA, KOMaHAbl
YBEMUYEHNSI U YMEHbLUEHWS 4acToThbl By-
OyT M3MEHATLCA, eCny YacToTa 3agaeTtcs
Yepes BHELUHWI TepMUHan.

Ecnn MCTOYHUK YacToTbl YCTAHOBMEH Ha
LUMGPOBYIO HACTPOWNKY, 3adaHHY 4acTo-
TY MOXHO perynupoBaTb BBEPX W BHUS3.
CKOpOCTb M3MEHEHWS (Liar peryrnmpoBku)
3apaetcsa napameTpom P5-12.
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8 OcTaHoB No nHepLun Mocne nonyyenns komaHapl «CTOIM»
MY npekpaliaet nogavy HanpsxeHust Ha
anekTpoABUraTenb, NPOLECC OCTaHOBa
He KOHTponupyeTcsi npeobpasoBaTenem
YacToThl.

9 Mepesanyck npu Bo3HukHO- | [aHHas yHKuus obecneyviBaeT ypa-

BEHWW OLUNOKN NEHHbIN nepesanyck npy BO3HUKHOBEHUN
oLmbKu.
KHonka cbpoca Ha naHenu AeiicTeyeT Ta-
KWUM ke 06pasom.

10 May3a BpalleHus Y BbINONHAET OCTAHOB, HO BCE Napame-
Tpbl coxpaHstoTes. Mocne ncyesHoBeHUs
curHana MY BosBpaljaeTcss B paboyee
COCTOSIHME.

11 Monb3oBaTenbckas ownbka | Mpu  nocTynneHnn nonb3oBaTenbCKoit

(HO koHTakT) owwnbku MY coobLiaeT o HencnpaBHOCTM
1 OCTaHaBnvBaeTcs.
12 Knemma 1 MHoroctyneHya- | KomGuHaumsi UMGPOBbLIX CUrHamoB Ha
TOro pexuma YeTblpex knemmax nossonsieT 3afaBaTb
13 Kremma 2 mHorocTynenua- | 8O 16 pas3nuyHbIX CErMEHTOB HaCTpOeK.
TOr0 pexmMa MoapobHble KOMOWHaLWMKM NpuBEAEeHbl B
Tabnuue 6.3.
14 Knemma 3 mHoroctyneHya-
TOro pexuma
15 Knemma 4 mHoroctyneHya-
TOro pexumma

16 Bbi6op BpeMeHu pasroHa u | BbiGop BPEMEHU nocpeacTsom

3amepneHusi, knemma 1 KoMOUHaUMM ABYX Kkrnemm Aans BblGopa

17 BbIGOp BpemeHu pasrona u | MEKAY HETbIPbMA  BUAAMM pasroHa 1

3aMeaneHusl, knemma 2 3ameaneHns.
Moapo6Hee - cMm. Tabnuuy 6.4

18 Knemma Bbibopa nctouHuka | MNepeknoveHne Mexay OCHOBHbIM KaHa-

3afaHunsa onopHoro curHana | nom «A» n P0-10.

19 C6poc Hactpoek BBEPX/ | lMpu aktvBauum:

BHM3 OTMeHsieT BCe U3MEHEHMUs 4acToThl, cae-
NaHHble komaHaamn  BBEPX/BHWS.
BoccTaHaBnvBaeT 4acToTy COrfacHo 3Ha-
yeHuto napameTpa P0-11.

20 BbiGop ucToyHuka komaHz | Koraa MCTOYHMKOM KOMaHA He siBRstoTCs

nyck/octaHos, knemma 1 KHOMKWM MaHenu ynpasneHusi, BO3MOXHO
nepeknoyeHne Mexay yrnpaslieHnem ye-
pes knemmbl (BHeLLHWe curHarnsl) 1 ynpas-
NeHneMm c naHenw.
B pexume ynpasnernus no Modbus RTU
obecrneunBaeTca nepeknoyeHne Mexay
ynpasnexnem no Modbus RTU u ynpas-
NEHNEM C NaHenw.
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21

3anpet pasroHa u 3amepn-
neHus

BriokMpoBka CHUrHanoB U3MEHEHUs1 omnop-
HOTO CUrHana oT APYrMX UCTOYHMKOB (KpO-
Me KOMaH/bl BbIKITIOYEHNS).

22

MpuoctaHoska MNI-ynpas-
neHus

Ecnu uctoynunk yactotel P0-06 — PID, TO
npy aktvBaumu pyHKUMKM MponopLmo-
HanbHas (P), nHterpansHas (1) n andpde-
peHumnanbHas (D) cocTaBnsioLne OTKIIo-
vatoTcs.

MpeobpaszoBaTenib 3anoMuHaeT TeKyLLy
YyacToTy u npopomxaet paboty 6e3 kop-
pekumu.

Mocne cHatua curHana MNWO-perynsTop
BO306OHOBNSIET paboTy € NocneaHnx akTy-
arbHbIX 3HAYEHW.

23

C6poc coctosiHus MK

MNK npuocTtaHaBnuBaeT BbINONHEHVE
nporpamMmel BO Bpemsi npouecca. [pu
nomMoLwy yHKUMN KNeMMbl MOXET OblTb
BOCCTAHOBMEH [0 WCXOOHOTO COCTOSIHUS
npoctoro MNJIK.

24

May3a Bobynsuum

MpeobpaszoBaTtenem 4acToThbl OCYLLECT-
BMSieTCS noAaya BbIXOAHOTO HanpshkeHus
Ha LeHTpanbHOW 4YactoTe, a dYyHKUMA
BODOYNSALMN BPEMEHHO OTKIoYaeTcs.

25

TaliMepHbI BXOOHOW cwr-
Han

Korpa anutenbHocTb curHana gocturaet
YCTaHOBIIEHHOTO BPEMEHWU  3aMblKaHus/
pa3mblkaHUs, akTMBUpYeTCA PyHKLMS Tal-
MepHoro Bbixofa. TpebyeT COBMECTHOro
Mcnonb3oBaHus ¢ BbixoaoM Y1 (yHkums
17) v napameTpamu P7-39, P7-40.

26

HemeaneHHoe TopmoXxeHne
NOCTOSIHHBIM TOKOM

Korga curHan Ha knemme aktuseH, M4 ne-
peknoyaeTca B COCTOSIHUE TOPMOXEHUS
NOCTOSIHHBIM TOKOM, YCTaHOBJIEHHbIM B
napametpe P1-16.

27

Bxoa BHewHen owubku
(HOpManbHO 3aMKHYTbIN)

Bxopn BHELUHeN oWnGKU (HopMarnbHO 3aM-
KHYTBIN). Koraa dyHkums aktueHa, MY
coobLiaeT o6 owunbke Err28 u ocraHas-
nUBaeTCcst B pexume, yCTaHOBMEHHOM B
napametpe P9-23.

28

Bxop cueTtumka

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

29

C6poc cyeTumnka

OuncTka AaHHbIX CHETYMKA.

30

KoHTponb anuvHbl

BbinonHeHve otcyeTta AnvHbl.

31

C6poc AnuHbl

OumcTKa JaHHbIX ANVHbI.

32

3anpeT ynpasneHus KpyTs-
LM MOMEHTOM

MpeobpazoBaTenb YacTOTbl HE BbIMNOMHSA-
€T perynnpoBKy KpyTALEero MoMeHTa.

MpeoGpaszosatens 4YactoTbl paboTaeT B
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pexume yrpasrieHUsi CKOPOCTbIO.

33 MmnynbCHbIN BXOA, DYHKLMS BLICOKOYACTOTHOrO MMMYMbCHOTO
BXoAa (AeicTBUTENbHA TOMbkKO  ANA
knemmbl HDI5).

34 3anpeTt Ha u3ameHeHue Ya- | Korga curHan aktueeH, MY He pearvpyeT
CTOTbI Ha W3MEHEHWs1 OMOPHOro CUrHamna 4YacTto-

Thl.

35 O6bpatHoe TMW[-ynpaene- | Korga curHan akTuMBeH, HanpasrieHue

Hue pencreua TMV-ynpasneHns npoTuBOMoO-
JIOXHO HanpaBneHWto, YCTaHOBMNEHHOMY
napameTtpom PA-04.

36 BHeluHwnit octaHoB 1 Mpu ynpaBneHWn c naHenu BbINOMHAET

yHKUMO KHOMKkM « CTOMM» Ha naHenu.

37 Bbibop uctouHuka komaHa | Mcnonb3dyeTcs Ans nepeknioveHust Mex-
nyck/octaHoB, knemma 2 [y ynpaeneHneMm ¢ Knemm v no ceTeBomy

npotokony. Ecnu B kayecTBe BapuaHTa
ynpaeneHus BblOpaHbl KNeMMbI ynpasne-
HUWS, TO NPV aKTUBHOM CUrHarne BbIMOMHs-
eTcsi nepekrlloyeHne Ha ynpasneHve no
CeTeBOMY NPOTOKOIY.

38 Maysa MAQ-ynpaBnexns Korpa curHan aktuBeH, yHKUMSt UHTErpu-
poBaHus npwv MU[J- ynpasneHun npuocTa-
HaBnuBaeTcs, HO
nponopuunoHansHas n anddepeHunans-
Has perynupoBka OCTalOTCS [OEeNCTBYIO-
LMK,

39 MepeknioyeHne NCTOYHMKA Mpn akTMBaLUUM 3TON (PYHKLMM UCTOYHUK
4acToTbl A Ha OMOPHYIO Ya- | YacToTbl A  3aMeHsieTCsi Ha OMOpHYI
cToty yacToty (P0-11).

40 MepeknioyeHne NCToYHMKa Mpy akTMBaLUM 3TON (PYHKLUM UCTOYHUK
yacToTbl B Ha onopHyto 4a- | yactoTbl B 3ameHsieTcsi Ha OnopHyo
cToTy yactoty (P0-11).

41 Peseps DyYHKLMA HeaKTMBHa.

42 AKTUBaLMS MOXapHOro pe- | AKTMBALMS NOXapHOro pexuma, no ppoH-
Kuma Ty curHana, cm. P7.77-P82.

43 MepeknioyeHne mexay na- | Koraa ycnoBueMm nepekrioyeHns mexay
pametpamu M- ynpas- napameTpamu nna-ynpas- nexHus
neHns sABnseTcs BXoAHas knemma

(PA-21 = 1), npu HeaKTMBHOM cwrHane
Ha knemme, To MY wucnonb3yeT napa-
meTpbl PA-06 ~ PA-06. Ecnu curHan Ha
knemme aktmeeH, To [Y wucnonb3yet
PA-18 ~ PA-20.

44 MepexnioyeHne mexay pe- | MNepeknovaeT NpUBOL MeXAy pexuMamn
XUMamK yrnpaBneHusi no ynpaBfieHUss MOMEHTOM W  CKOPOCTbIO.
CKOPOCTU/MOMEHTY Ecnu TepmuHan HeakTuBeH, npeobpaso-
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BaTenb paboTaeT B pexuMme, 3afaHHOM
napametpom Pd-10 (pexvm ynpasneHus
ckopocTblo/MoMeHTOM). pu  akTuBauum
TEepMMHanNa NpoUCXoAMUT NepekroYyeHe B
anbTePHaATUBHbIN PEXMM.

45

ABapuiiHbIi OCTaHOB

Koroa knemma aktuBHa, MY octaHaBnu-
BaeTCs Ha MakcMMarbHOW CKOPOCTU, a TOK
B MpOLECCE OCTaHOBa OrpaHU4MBaeTCs.
[aHHas yHKUMSI ucnonb3yeTcs Ans aBa-
PWUIHON OCTaHOBKM NpMBOAA B 3KCTPEH-
HbIX CUTYyaumsix, koraa TpebyeTtcs Hemen-
NEeHHOEe npekpalleHe paboThbl.

46

BHeLUuHuW ocTaHoB 2

B nio6om pexume ynpaBneHust [AaHHas
YHKUMS MOXeT WCnonb3oBaTbcs Ans
nnaBHOro ocTtaHoBa npeobpasosaTensi ¢
3amMefnieHeM, Npu 3TOM BpeMsi TOPMOXe-
HUSt PUKCMPOBAHO M COOTBETCTBYET «Bpe-
MeHu 3ameaneHuns 2» (P7-04).

47

3ameaneHune ¢ TOPMOXEHN-
€M MOCTOSIHHbIM TOKOM

Korgpa knemma aktuBHa, [M4Y cHavana
CHWKaeT CKOpOCTb A0 4acToTbl Havana
OVHaMUYEeCKOro TOPMOXEHWS, a 3aTeM ne-
peknoyaeT B COCTOSIHME OMHAMUYECKOro
TOPMOXEHMSA.

48

C6poc BpemeHu B paboyem
pexvve

Korga knemma akTvBHa, Bpemsi B paboyem
pexume MY cbpacbiBaeTcsi, U 3Ty yHK-
Lm0 Heo6X0AMMO UCMOoNb30BaTh BMECTE C
napameTtpamu P7-36 n P7-38.

49

MepekntoyeHne AByxnpo-
BOJHOrO/TPEXNPOBOAHOIO
ynpaBneHus

Wcnonb3yeTtcsi Ans nepeknioveHns mexay
[BYXMPOBOAHBLIM W TPEXMPOBOAHBLIM PEXM-
MOM YNpaBreHus.

50

3anpeT peBepca

Mpy akTmBaumm 3TON COyHKUMK, peBepc
3MeKTpoABUraTensi HeBO3MOXEH.

51

HacTtpolika HencnpaBHOCTU
nons3osarens 1

Mpu 3amblkaHuy aTON Knemmsbl MY BbIBO-
avT Ha aucnnen Err30.

52

HacTtpolika HencnpaBHOCTU
none3osarens 2

Mpu 3amblkaHuy aTON Knemmsbl MY BbIBO-
avT Ha aucnnen Err31.

53

Bxop pexuma cHa

PyHkumMa ‘CoH’ akTUBMpYyeTCs/AeakTuBm-
pyeTca Yepes BHeLLHWe TepMUHarbl: npu
3aMblKaHUM KOHTaKTa (hYHKLMA NpUHYau-
TENbHO aKTUBMPYETCS, MPU pasMblkaHUK
npeobpasoBaTenb BbIXOAUT W3 pexuma
CHa 1 nepexoaut B pabounin pexum (He
cBsizaHo ¢ M[-perynupoBaHvem).

Knemmbl

MHOFOCTYMEHYaToro ynpaefieHuss MOryT HacTpavBaTtb o 16
CTyMNeHen CKopoCTU, Kak nokasaHo B Tabnuue 6.3.
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Tabnuua 6.3 — OnncaHne yHKUMIN MHOTOCTYNEeHYaTbIX KOMaHz

Knemma Knemma Knemma Knemma Howmep cT1y- MapameTp

MHoOro- MHoro- MHoOro- MHoro- neHn

cTyneH- CTyneH- cTyneH- cTyneH-

yaToro yaToro yaToro yaToro

ynpaBne- ynpasne- ynpaene- | Ynpasne-
HuAa 4 HUA 3 HUA 2 HuA 1

Bblkn. Bbikr. Bhbikn. Bhbikn. CkopocTb 0 PC-00
Bbikn. Bbikn. Bbikn. Bkrn. CkopocTb 1 PC-01
Bbikn. Bbikn. Bkn. Bbikn. CkopocTb 2 PC-02
Bblkn. Bhbikn. Brn. Brn. CkopocTb 3 PC-03
Bbikn. Bkn. Bbikn. Bblikn. CkopocTb 4 PC-04
Bbikn. Bkn. Bbikn. Bkrn. CkopocTb 5 PC-05
Bblkn. Brn. Brn. Bhbikn. CkopocTb 6 PC-06
Bbikn. Bkn. Bkn. Bkrn. CkopocTb 7 PC-07
Bkrn. Bbikn. Bbik. Bblikn. CkopocTb 8 PC-08
Bn. Bhbikn. Bebikn. Brn. CkopocTb 9 PC-09
Bkn. Bbikn. Brkn. Bebikn. CkopocTb 10 PC-10
Bkn. Bbikn. Brkn. Brkn. CkopocTb 11 PC-11
Bkrn. Bkn. Bbikn. Bbikr. CkopocTb 12 PC-12
Bkn. Brkn. Bebikn. Brkn. CkopocTb 32 PC-13
Bkn. Brkn. Brkn. Bebikn. CkopocTb 14 PC-14
Bkrn. Bkn. Brn. Brn. CkopocTb 15 PC-15

B Ttabnuue 6.4 nokasaHbl kKOMOMHaUMK Kremm Ansi Bblbopa BpemMeHn pas-
roHa v 3amefneHus.

Tabnvua 6.4 — KomOuHaumv knemm ansi BblOOpa BpeMeHU pasroHa u
3amenneHuns
Knemma 2 Knemma 1 BapuaHT BpemeHu pas- MapameTpbl
roHa u 3ameaneHus

Bbikn. Bbikn. 1 P0-23, P0-24

Bbikn. Bkn. 2 P7-03, P7-04

Bkn. Bbikn. 3 P7-05, P7-06

Bkn. Brn. 4 P7-07, P7-08
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BXOLOB

Lun umMdppoBbIX

®DyHKUMO- HasBaHue ¢yHK- [Onana3oH HacCTPOWKMU 3aBog. U3m.
HanbHbIN Kop, uumn 3Hau.
P5-10 Bpewms dounbTpa- 0.000c ~1.000c 0.010c | o

HacTtpoiika 4yBCTBUTENBHOCTU AMCKPETHBIX BXOA0B (D). MNpu noBbiLeHHON
BOCMPUMMYMBOCTM BXOAA K NMOMeXaM, Bbi3blBAOLLMM NOXHbIE cpabaTbiBaHus,
AaHHbIV NapaMeTp MOXHO YBENWYUTb — 3TO MOBLICUT MOMEXOYCTONYNBOCTD,

HO CHU3UT YyBCTBUTESIbHOCTb Ll,VId)pOBbIX BXO40B.

DyHKUMO- HassaHue ¢yHk- [nana3oH HaCTPOMKU 3aBog. U3m.
HanbHbIN Kop, uumn 3Hau.
P5-11 Pexwvm ynpasne- 0: AiByxnpoBogHou pexum 1 | 0 []
HUA C KINemm 1: IByXnpOBOAHOW pexum 2
2: TpexnpoBogHoM pexum 1
3: TpexnpoBOoAHOM pexum 2
0: ByxnpoBoAHOM pexum 1:
KomBuHauum knemm:
— o COM
Brnepen +— —& D1 (P5-00:1)
Pesepc — —& D2 (P5-01:2)
PucyHok 6.9 — Cxema 38y xrpo8o0H020 nodkYeHus 1
Tabnuua 6.5 — KombuHaumm knemm ansi AByxXnpoBOAHOMO pexuma 1
D1 D2 KomaHpga
BbIKI. BbIKI. OcraHoB
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BbIKJ1. BKI1. Pesepc
BKI1. BbIKJ1. Brepén
BKI1. BKI. OcraHoB

MepekntoyaTtens D1 — 3anyck B NPSIMOM HanpasrieHWe BpaLLeHUsi 3NeKTpo-

nsuratens, a D2 — B obpatHom.

1: AByXnpOBOAHOW PeXuUM 2:

Myck +— —

CwmeHa HanpasneHus -
BpaLLeHns

Ny

> COM
> D1 (P5-00:1)
> D2 (P5-01:2)

PucyHok 6.10 — Cxema 08yxrnpo80o0HO20 MOOKIOYeHUsT 2

Tabnuua 6.6 — KombuHaumu knemm ansi AByXNpoOBOAHOMO pexuma 2

D1 D2 Komanpa
BbIKI. BbIKN. OcraHoB
BbIKI. BKI1. OcraHoB
BKIT. BbIKTI. Bnepén
BKI. BKI1. Pesepc

Mepekntoyatenb Ha D1 — 3anyck, a HanpaBreHye BpaLLEeHNs AneKTpoaBura-
Tens onpeaenseTcs COCTOAHNEM nepekntovaTens Ha D2.

MpumeyaHwue: koraa curHan knemm D1/D2 feicTBUTENEH, HO 13 APYMX UCTOY-
HVKOB 3afaHunsi KOMaHAbl ynpaBneHus nogaeTcs komaHaa ans ocTaHoBa, To ANns
crieqytoLLero 3anycka HeobxoarMOo CHATE C KNeMMbl CUrHaI v NoAaTh ero CHOBa.
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2: TpexnpoBOOHON PeXUM ynpasreHus 1

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

PucyHok 6.11 — Cxema mpexnpogodHo20 nookoyeHus 1

DX siBnsieTcs NoATBepKAatoLLeit 3anyck knemmoii, D1 — 3anyck B NpsiMOM Ha-

npasnexHumn, D2 — 3anyck B 06paTHOM HanpasneHum

3: TpexnpoBOAHOW PEXUM ynpaBneHus 2:

COM

Myck D1 (P5-00:1)
CmeHa HanpasBneHusa S
e D2 (P5-01:2)

Dn

OcraHoB

PucyHok 6.12— Cxema mpexnpog8o0H020 MOOKTHYEHUS 2

KHonka Ha koHTakTe Dx (H3) — sBnsieTca noaTeepxaatoLLen 3anyck knem-
MO, KHOMKa Ha KoHTakTe D1 — noaTeepaaroLLe 3anyck, nepekntoydarens D2

onpeaensieT HanpaBneHe BPaLLeHus.



DyHKUMO- HasBaHue [nanasoH HacTPOMKMu 3aBog. U3m.
HanbHbIA OyHKUMM 3Hau.
Kon

P5-12 CkopocTb 0.01 l'u/c ~ 100.00 lNwc 1.00lMyec | o
N3MEHEHUS
OMOPHOW
4acToTbl npu
3afjaHnm

C TepMuHana
BBEPX/BHM3

YcTaHaBnMBaeTCa CKOPOCTb M3MEHEHWS OMOPHOW YacTOThbl NPW 3aJaHnn C
TepMuHana (BBepx/BHU3).

DyHKUMO- HasBaHue [Ounana3oH HacTPOMNKu 3aBoa. Uam.
HanbHbIA cyHKUMM 3Hau.
Koa
P5-13 Bbi6op Trna 0: HopmanbHO pa3oMKHYTbIV 00000 [ ]
Torvku ans Bxog D-COM

undpoBbIX BXO- | 1: HopmanbHO 3aMKHYTbIN BXOA,
nos D1-HDI5 D-COM

Paspsaa egunHny: D1

Paspsan necsatkos: D2

Paspsapn coten: D3

Pa3spsia Teicsu: D4

Pa3psag aecartkos Teicay: HDIS
(ans mopeneit ot 18.5 kBT
BKIMHOUUTENBHO)

HacTtpoiika pexuma paboTbl guckpeTHbix BxogoB (D). [daHHas dyHkuus
onpeaenseT Noruky akTmBaummn AMCKpeTHbIX Bxoaos (D) npeobpa3osaTens ya-
CTOTbI:

0: cpabaTbiBaHue no 3amblkaHuio D-COM

CTaHgapTHbI  pexuM A1 KHOMOK  C  HOPMarbHO-Pa3oMKHYTbIMMU

koHTaktamu (HO).

1: cpabaTbiBaHWe No pasmbikaHuio D-COM

Pexum gns gaTuvMkoB ¢ HOpMarnbHO-3aMKHYTbIMU KOHTakTamu (H3) nnu

aBapuUHbIX Lienen.

Paspsg eguhumy: D1

Paspsig necatko: D2

Paspsig coteH: D3

Paspsg teicay: D4
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DyHKLMO- Hassanue cdyHkunmn Onana3oH 3aBog. U3m.
HanbHbIA HaCTPOWKMU 3Hau.
Koa

P5-15 HwxHWI Nnpegen aHanorosoro 0.00 B ~ P5-17 0.00B [u]
Bxoga Al (All) (ans curHana
4-20 MA ycTtaHoBuTb 2.00)

P5-16 OnopHbI curHan, cooTeeT- -100.0 % ~ 0.0 % [m]
cTByloLLMIA HWKHeMy npeaeny | +100.0 %
aHanorosoro Bxoaa Al (All)

P5-17 BepxHwuin npepen aHanorosoro | P5-15~ 10.00B u]
Bxoaa Al (All) + 10.00B

P5-18 OnopHbIN curHan, cooTeeT- -100.0% ~ 100.0 % o
cTBylOLWMI BepxHeMy npegeny | + 100.0 %
aHanorosoro Bxoaa Al (All)

P5-19 Bpemsa cpunbTpaumm 0.00c~10.00c | 0.10¢c u]
aHanorosoro Bxoaa Al (AlL)

P5-20* HwxHuiA npenen aHanorosoro | 0.00 B ~ P5-22 2.00B 5]
Bxoga Al2 (ans curHana 4-20
MA ycTaHoBuTb 2.00)

P5-21* OnopHbIN curHan, -100.0 % ~ 0.0% o
COOTBETCTBYIOLLNIA HUKHEMY +100.0 %
npeaeny aHanoroBoro Bxoga
Al2

P5-22* BepxHuii npeaen aHanorosoro | P5-20 ~ 10.00 B u]
Bxoga Al2 +10.00 B

P5-23* OnopHbIv curHan, -100.0 % ~ 100.0 % u]
COOTBETCTBYIOLLMIA BEpxHeMy | + 100.0 %
npegeny aHanorosoro Bxoaa
Al2

P5-24* Bpewms ounbTpauun Al2 0.00c~10.00c | 0.10c =]

*[laHHble napameTpbl AOCTYMNHbI B Moaensx oT 37 kBT.
Onpepenenve 3a4aHHOrO 3Ha4eHUs Mo aHanoroBomy BXoay

I'Ipeo6pasoBaTer|b HacCTOTbl MHTEPNPETUPYET CUrHasl aHanoroBoro Bxoga
(A|) B COOTBETCTBUMN C YCTAHOBJIEHHBbIMU rpaHULaMn JMuana3oHa.
I'IpM BbIX04€e BXOOHOro Hanps>XXeHnsa 3a yCTaHOBNEHHble npeaernbl:
Bbille MakcumarnbHOro 3HayeHust — NPUHNMAETCA KakK MaKCumalnbHasa
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rpaHuua.

Hvpke MUHVMManbHOTO 3Ha4YeHNs1 — NPUHUMAETCS! Kak MMHUMarbHast rpaHuLa.
Mpw ncnonb3oBaHMn TokoBOro BxoAa (4-20 MA) COOTHOLLEHHUE:!
1 mA = 0.5 B (cM. pucyHok 6.13)

100% & 100% &
» 0B(OMA)
108 (20 mA)
0B (0MA) -100%

zv

PucyHok 6.13 — CoomHoweHue aHarno208bIM 8X0OHbIM HarnpskeHUeM U cOoOmeemcmeyowum
OIMOPHBIM CUSHAsIOM.

DyHKUMO- Ha3saHue cyHkumnm Onana3oH 3a- U3m.
HanbHbLIN HacTPOWKMN BoA,.
koA 3Hau.
P5-30* HwxHuiA npepen BbicokoyacToTHoro | 0.00 My ~ P5-32 | 0.00 My u}
mumnynbcHoro Bxogda HDI5 (HDI)
P5-31* OnopHbIv curHan, -100.0 % ~ 0.0% o
COOTBETCTBYIOLLUIA HKHEMY +100.0 %
npeaeny BbICOKOYaCTOTHOTO
nmnynbcHoro Bxoaa HDI5 (HDI)
P5-32* BepxHuii npeaen P5-30 ~ 50.00kly | ©
BbICOKOYACTOTHOrO MMMYNbCHOTO 50.00 kIMy,
Bxoga HDI5 (HDI)
P5-33* OnopHbIv curHan, -100.0 % ~ 100.0 % o
COOTBETCTBYIOLLUIA BEPXHEMY +100.0 %
npeaeny BbICOKOYaCTOTHOTO
wmnynscHoro Bxoda HDI5 (HDI)
P5-34* Bpewmsi punbTpaumm 0.00c~10.00c | 0.10¢c o
BbICOKOYACTOTHOrO MMMYMbCHOTO
Bxoga HDI5 (HDI)
P5-35 Bpewmsi 3apepxku BkrtoveHust D1 0.0c~3600.0c | 0.0c o
P5-36 Bpewms 3apepxku BbikntoveHusi D1 | 0.0c ~3600.0c | 0.0c o
P5-37 Bpewmsi 3apepxku BkrtoveHusi D2 0.0c~3600.0c | 0.0c o
P5-38 Bpewms 3apepxku BoikntoveHusi D2 | 0.0c ~3600.0c | 0.0c o
P5-39 Bpewmsi 3apepxku BkrtoveHusi D3 0.0c~3600.0c | 0.0c o
P5-40 Bpewms 3apepxku BbikntoveHusi D3 | 0.0c ~3600.0c | 0.0c o
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*[laHHble NapameTpbl AOCTYMNHbI B MoAensix oT 18.5 kBT.

MapameTpbl NO3BONAOT 3a4aTk BPEMEHHYIO 3a4ePXKY A5 U3MEHEHUs Co-
CTOSIHWSA AUCKPETHBIX BXOA0B:

3agepxka BKIOYEHMSA — BpeMS Mexay nogaden curHana Ha D n daktuye-
CK/M pacno3HaBaHWeM BXOAa Kak akTUBHOIO.

3agepxka BbIKNIOYEHNS — BpEMSt MeXay CHATMEM curHana ¢ D n cdaktnde-
CKVM pacno3HaBaHWeM BX04a Kak HeaKTUBHOTO.

®DyHKUMO- HasBaHue chyHKuMn [Ounana3oH 3a- U3m.
HanbHbIA HaCTPOWKMU BOA.
Koa 3Hau.
P5-41 ®yHkumm Al (AlL) kak auckpetHoro | 0 ~ 53 0 o
BXOAa
P5-42 ®yHKUMM Al2 KaK AUCKPETHOTO 0~53 0 o
Bxoaa (Ans mopenen ot 37 kBT)

OT0T NnapameTp onpeaensieT, byaeT nv aHanorosbiv Bxof Al Cnonb3oBaTh-
Cs1 B kayecTBe UndpoBoro Bxoaa. 3HaveHns 0 ~ 53 COOTBETCTBYIOT ONUCAHHBIM
8 mabnuue 6.2.

®DyHKLMO- HasBaHue dyHKUMMN Avana3soH 3aBog. | Usm.
HanbHbIN HaCTPOWKMU 3Hau.
Koa
P5-44 Bbi60op norukmn Bxoaa Al (npu pabo- | 0X00 ~ 0X01 0X00 o
Te B Ka4yeCTBe ANCKPETHOrO)

HacTpovika pexuma paboTtbl Al npu paboTe B kayecTBe AUCKPETHOrO Bxoaa
(D). OaHHas dyHKuust onpedenseT norvKy aktmeaumm guckpetHoro Bxoga (D)
npeobpasoBaTtens 4acToThl:

Paspsag eguHunu: Al.

0: cpabaTtbiBaHMe Mo 3ambikaHuo Al-COM

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

- Boicokuii ypoBeHb: Al > 6 B

- Hnskun yposeHb: Al< 4 B

1: cpabaTbiBaHue no pasmbikaHuio Al-COM

Pexnm ana gatynkoB ¢ HOpManbHO-3aMKHYTbIMK KOHTaktamu (H3) vnu
aBapuiiHbIX Lenen.

- Huskun ypoeHb: Al < 6 B

- Bbicokuin ypoBeHb: Al > 4 B
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DyHKLMO-
HanbHbIA
Koa

Ha3saHue cyHkumm

Onana3oH
HaCTPOWKMU

3aBog.

3Hau.

Uam.

P5-45

Bbi6op kpuBow ans Al

Paspsg eanHuu:
BbIGOp xapakTepuc-
Tukm gns Al:

0: [iByxToueyHas
npsmas

(cm. P5-15 ~ P5-19)
1: MHoroTouyeyHas
kpuas 1 (cm. PE-00
~ PE-07)

2: MHoroTo4e4Has
kpuBas 2 (cm. PEO8
~ PE-15)

00

P5-46

Bbibop Tuna curHana ans Al

Pa3psig egunuuy ans
Al (anst mogenen ot
37 kBT gaHHbI na-
pameTp He aKTUBEH):
00: Pabota no
HanpskeHuto B
AvanasoHe
0~10B;

01: Pabota no Toky
B AvanasoHe

0/4 ~ 20 MA.

00

Fpynna P6: ®yHKLUMN BbIXOOAHBLIX KIIEMM

Cepust NCI umeeT 1 knemmy aHanoroBoro Bbixoda (AO), 1 BbIXoA C OTKpbI-
TbIM KOJNJIEKTOPOM, KOTOPbI MOXET MUCMONb30BaTbCA TakKe Kak MMMYFbCHBIN,
1 1 BbIXOgHOE perne.

®DyHKLMO- HasBaHue dyHKLMMN OuanasoH 3aBog. Uzm.
HanbHbIA HaCTPOWKM 3Hau.
koA
P6-00 ®yHkumsa pene TA-TB-TC 00 ~ 45 2 8]

YKa3aHHble napameTpbl UCMONb3yTCH AN Bbibopa yHKUMIA BbIXOOHbLIX

Knemm.

Tabnuua 6.7 — OnucaHue 1 HasHa4YeHne PYHKLNIA BbIXOOHbIX KIEMM

3Haue-
Hue

DyHKUMA

OnucaHune

HeT BbIXOga

Knemma He BbINONMHAET HUKAKOW (OYHKLMW.
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1 Pa6ota MHavkaumsa pabotel MY (BbIxogHas yacTto-
Ta MoXeT 6bITb Hynesow). CurHan npucyT-
CTBYeT Npu Hanuuum komanabl MYCK.
2 ABapuiiHbIV BbIXoA (ocTa- AKTUBUPYET CUrHan BKIIOYEHUs Npu aBa-
HOB) pvinHon octaHoske [M4.
3 [HocTuxeHne ypoBHs Yacto- | CpabaTbiBaeT Npu JOCTWKEHWUN YaCTOThl,
Tbl FDT1 3agaHHoN napameTpamu P7-22 n P7-23.
4 [ocTwkeHne 3agaHHoON AKTMBUPYETCA NPU AOCTWKEHUM YacTOTbl,
4acToThbl ycTaHoBMneHHol B P7-24.
5 Pabota Ha HyneBoW cko- CurHan npu pabote N4 c HyneBon Bbl-
poctun XO[HOW 4YacTOTOM (He BKIoYas COCTOsiHME
ocTaHoBa).
6 MpenynpexaeHne nepe- AKTUBMPYETCS NPpU NPEBbILLIEHUM Nopora
rpysku asurarens neperpysku (Hactpoiku P9-00 ~ P9-02).
7 MpenynpexaeHve nepe- CurHanuaupyet 3a 10 cekyHa fo cpabaTbl-
rpy3kum M4 BaHWA 3aLuTbl OT neperpysku M4.
8 3aBepLueHue uukna MK MmMnynbe 250 Mc nocne 3aBepLieHns
umkna npoctoro MJIK.
9 [ocTxeHne cymmapHoro AKTUBUPYETCS NPU NPEBbILLEHNN BPEMEHW,
BPEMEHMW B COCTOSIHUMN 3agaHHoro B P7-20.
paboThbl
10 OrpaHuyeHune 4acToTbl CurHan «BKI1.» npu gocTmxeHun BbIXoa-
HOW YacTOTbl BEPXHEro/HWKHEro npeaena.
11 [oToBHOCTBL K paboTe CurHanuavpyeT o roTOBHOCTU: MUTaHne
nofaHo, olnbok He oBHapYXeHo.
12 All > AI2 (ons mopeneii ot CpabaTbiBaeT npv NpeBbILLEHUN 3HAYEHUs
37 kBT) All Hag Al2
13 [ocTwkeHne BepxHero AKTUBMPYETCA NPY AOCTKEHUN HaCTOThI
npegena 4actoTbl P0-16.
14 [locTxeHne HUKHero CpabartbiBaeT Npy JOCTKEHUN YaCcTOTbI
npegena 4actoTbl PO-18.
15 COoCTOsiHME MOHWKEHHOTO CurHanusupyet o paboTe B pexume
HanpshkeHust MOHVKEHHOTO HaMpsHKEHNS.
16 Ynpasnenue no Modbus KoHdpurypupyetcs yepes
RTU KOMMYHMWKALIMOHHBI NPOTOKON
Modbus RTU.
17 Bbixog Tanvepa PeanusyeT dyHKUMIO pene BpeMeHu (B

cBsizke ¢ Dx = 25, P7-39, P7-40).
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18 PeBepc CurHan «BKI1.» npw BpaweHum
anekTpoaBuraTensi B obpaTtHoM
HanpasneHuu.
19 Pe3eps -
20 [ocTwkeHne 3agaHHoON CpabaTbiBaeT npu NpeBbILLIEHNN
OTNVHBI YCTaHOBIEHHOrO 3HaYeHUs ANVHbI.
21 OrpaHuyeHne MOMeHTa AKTUBMPYETCS NpU cpabaTbiBaHWUK 3aLLUTbI
OT ocTaHoBa. [1pn JOCTWKEHUN YCTaHOB-
TNleHHOro npefena MoMeHTa npeobpaso-
BaTenb aBTOMaTUYEeCK/ orpaHnymBaeT
BbIXOAHON TOK.
AKTMBUPYETCS 3allmTa OT 3aKNMHUBAHNSA
(NpepoTBpalLaeT neperpes ABuratens
n M4).
22 HocTwkeHune Toka 1 [MoporoBble 3HaveHusi 3agatoTcs B P7-45,
P7-46.
23 HocTwkeHne yacToTbl 1 HactpavBaetcs yepes P7-43, P7-44.
24 [ocTmkeHne Temneparypbl CpabaTbIBaeT Nnpu AOCTWKEHUN
mMoayns TemnepaTtypbl pagnaTopa 3HaveHuns
P7-69.
25 XonocTon xoa CurHan «BK/I» npu pa6oTe MNY 6e3
Harpysku.
26 HakonneHHoe Bpems [aHHast PyHKUNSA aKTUBUPYET BbIXOLHOM
BKIMIOYEHNSI curHan npu npesbllLeHnn obLiero
BpeMeHu paboTbl Nnpeobpasosatens
YacToTbl 3aAaHHoro nopora B P7-51.
27 [ocTwkeHne BpeMeHn CpabaTbIBaeT Mo UCTEYEHUN BPEMEHU
paboTbl P7-38 (npu akTBMpoBaHHOM P7-36).
28 Pe3eps -
29 [locTuxeHne 3HaveHus AKTUBMPYETCS NPU AOCTWKEHNUN 3HAYEHNS
cyeTyMKa Pb-08.
30 [ocTwkeHne 3agaHHoro CpabaTbIBaeT Npu AOCTWKEHUN 3HAYEHUS
3HaYeHns cyeTurKa Pb-09.
31 Peseps -
32 Peseps -
33 Pa6ota Ha HyneBoWi cko- CurHan «BKJ1» npu HyneBow YacToTe
pocTtn 2 (BKItOYAA COCTOSIHME OCTAHOBA).
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34 [locTxeHne ypoBHs YacTo- | HactpamBaetcsi yepes P7-55,
Tbl PDT2 P7-56.
35 Pexwvm Hynesoro Toka MapameTtpbl P7-59, P7-60.
36 MporpammHoe npeBbiweHne | Hactpoviku P7-61, P7-62.
Toka
37 [locTrxeHne HMXHero CurHan «BKJ1» npu 4OCTVKEHWN HIDKHErO
npefena 4acToThl (C ocTa- npefena (akTMBEH U B OCTAHOBNEHHOM
HOBOM) COCTOSIHUM).
38 ABapust (NpoforkeHne AKTUBMPYETCS NpK aBapusix
paboTbl) (MY npopomxkaet paboty).
39 Peseps -
40 [octwkeHne npegena CpabatbiBaeT npv Bbixofe Al 3a npeaens!
ypoBHS curHana Al P7-67 (MMHUManbHoe 3HayeHue) unu P7-
68 (MakcumarnbHoe 3HayYeHue).
41-42 Peseps -
43 [ocTnxeHve 4acToTbl 2 MapameTpbl P7-57, P7-58.
44 LocTmkeHne Toka 2 HacTtpoviku P7-63, P7-64.
45 ABapuiiHbIf BbIXOA, AKTUBMPYETCS NpK BCEX
(uckntovast MOHWKeHHOoe aBapusiX, KPOME MOHUKEHHOTO
HanpsbkeHue) HanpsikeHus!.
DyHKLMO- HasBaHue yHk- [unana3oH HacTPOWKK 3aBoa. | Uam.
HanbHbIA umn 3Hay.
Koa
P6-02 PyHKUMA KNEeMMbl AnanornyHo napameTtpy P6-00 | O o
Y1 (Ons mopenei
ot 37 kBT)
P6-04 PyHKUMA KNEeMMbl 0: umnynbcHbIN BbixoA (FMP) 0 o
Y (Ana mopenen oT | 1: umdpoBoOn BbIXOA C
37 kBT — dbyHKUMA OTKpbITbIM komnnektopom (FMR)
knemmbl FM)
P6-05 PyHKUMA KNEMMbI AHanornyHo napametpy P6-00 | O o
Y B pexume
UM pOBOro BbIxoaa
C OTKPbITbIM
KOMNEeKTopom
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Knemma Y MoxeT 1crnonb3oBaTtbCsl b0 kak BbICOKOCKOPOCTHOM UMMYTbCHBIN
Bbixoa FMP (npu P6-04 = 0), nnbo kak BbIXOA, C OTKPbITbIM KOMNEKTOPOM (npu
P6-04 = 1). Korga knemma FM ucnonbeayetcs B pexume FMP, ee makcmmarnbHas
BbIXOJHas YacToTa 3aJaeTcs napameTpoM P6-12, a cooTBeTCTBYHOLWAA OYHKLMS
BbIxoAa HacTpamBaeTcs napameTpom P6-11.

DyHKLUMO- Ha3saHue ¢yHk- [rana3oH HacTPOWKKU 3aBog. U3m.
HanbHbIN uum 3Hau.
Kon
P6-09 PyHKUMA KNEMMbI 0~16 0 o
aHaroroBoro BbIxoaa
AO (AO1)
P6-10 PyHKUMSA KNEMMbI 0 [m]
aHanoroBoro
Bbixoga AO2 (ans
mMopenew oT 37 kBT)
P6-11 PyHKUMA KNeMMbl Y 0 [m]
B pexvme
MMMYIbCHOMO
BbIXOAa

YKasaHHble napaMeTpbl UCMOMb3YTCA ANs Bblibopa (OYHKLUMIA BbIXOAHbBIX
knemm AO (AO1), AO2 n FMP.

Tabnuua 6.8 — OnucaHne 1 HasHaveHne OYHKLWIA BbIXOAHBIX KNEMM

3HaueHue DyHKUMA [nanasoH u cooTBeTCTBUE

0 Pabouas yactota 0 ~ Makc. BbIxogHasi yactoTa (100 % = P0-14)

1 OnopHas YactoTa 0 ~ Makc. BbIxogHasi yactoTa (100 % = P0-14)

2 BbixogHou Tok 0 ~ 2xlHom (100 % = 2XHOMWHaNbHOMY TOKY
aneKkTpoaBuraTenst)

3 BbixoaHas MowHocTb | 0 ~ 2xPHom (100 % = 2XHOMWUHANbHOW MOLLHO-
ctn 3)

4 BbixogHoe Hanpspke- | 0 ~ 1.2xUnom (100 % = 1.2XHOMMHaNbLHOMY Ha-

Hue npspkeHuto MY)

5 Al 0-10B/0—20MA (100 % = 10 B/20 mA)

6 Peseps -

7 Modbus RTU 0.0100.0 %
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8 BbixogHon kpyTawmin | 0 ~ 2xMHom (100% = 2XHOMUHANbHOMY MOMEH-
MOMeHT (abc.) Ty)
9 3Ha4eHne onuHbl 0 ~ 2xyCTaHOBMNEHHOW ANUHbI
(100 % = 2x3agaHHOMY 3HaYEHUI0)
10 3HaveHue cyéTumnka 0 ~ 2xycTaHOBNEHHOro cyetymka (100 % =
2x3agaHHOMY 3HAYEHUIO)
11 CkopocTb asuratenst | 0 ~ ckopocTb npu P0-14
(100 % = cKOPOCTM Ha Makc. YacToTe)
12 HanpsikeHvne wuHbl | 0~ 1000 B (100 % = 1000 B)
3NT
13 Pe3eps -
14 BbixogHou Tok 100 % = 1000.0 A
15 BbixogHoe Hanpsbke- | 0 ~ 1000 B
Hue
16 BbixogHOW MOMeEHT | - 2xMHOM ~ + 2xMHoM
(dpakT.)
DyHKUMO- Hassanue cdyHkunmn [unana3oH Ha- 3aBsog. Uam.
HanbHbIA CTPOMKMN 3Hau.
koA
P6-12 MakcumanbHas BbixogHast 0.01 kl'y ~ 50.00ky | o
vyactota FM B pexume 100.00 KkI'y
BbICOKOYACTOTHOrO
MMNYMbCHOTO BbIX0Aa
P6-13 HwxHW npenen aHanorosoro -100.0 % ~ P6-15 0.0% u}
Bbixoga AO (AO1)
P6-14 3HayeHue HanpsbkeHust Ans 0.00 B ~10.00 B 0.00B 5]
HWKHEro npegena
aHanoroBoro Bbixoga AO
(AO1)
P6-15 BepxHuin npegen aHanorosoro | P6-13 ~ 100.0 % 100.0 % o
Bbixoga AO (AO1)
P6-16 3HayeHue HanpshxeHust Ans 0.00B~10.00B 10.00B u}
BepxHero npeaena
aHarnoroBoro Bbixoga AO
(AO1)
P6-17* HwxHuii npegen -100.0 % ~ P6-19 | 0.0% u}
aHanorosoro Bbixoga AO2
P6-18* 3HaveHne HanpspKeHus ans 0.00B ~10.00B 0.00 B o

HWXHero npegena
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aHanorosoro Bbixoga AO2

P6-19* BepxHuii npegen P6-17 ~ 100.0 % 100.0 % o
aHanorosoro Bbixoga AO2

P6-20* 3HaueHue HanpspkeHus Ans 0.00B ~10.00 B 10.00 B [u]
BepxHero npegena
aHanoroBoro Bbixoga AO2

*[laHHble napameTpbl AOCTYMHbI B Mogensx oT 37 kBT.

MpuBeaeHHble Bbille yHKUMOHAaNbHbIE KOAbI ONpeaensoT COOTBETCTBME
MeXay BbIXOOHbIM 3HA4YEeHMEM U aHanorosbiM BbixodoM. Koraa BbixogHoe 3Ha-
YeHue MpeBbIAET YCTAHOBMEHHbI MakCUMarbHbIA UM MUHUMAnbHbBIA On-
anasoH BbIBOAA, OHO PacCYUTLIBAETCS MO BEPXHEMY UMW HWXHEMY npegeny
BblBOAA.

[Mpun ncnonb3oBaHMM aHaNOroBoOro BbiIXO4a B TOKOBOM pexume 1 MA Toka
cooTBeTcTBYeT 0.5 B HanpsbkeHus. B pasnuuHbix NpYMEHEHUsIX aHarnorosbIv
BbIX0A, cooTBeTCTBYOLWMN 100 % BBIXOAHOIO 3HAYEHWSA, MOXET OTNINYATBCS.

DyHKUMO- Ha3BaHue cyHkumnm Ownana3oH Ha- 3aBog. Uam.
HanbHbIN CTPOMKMN 3Hau.
Ko
P6-21 Bpewmsi 3agepxku BKOYEeHUS 0.0c ~3600.0 c 0.0c s]
pene T

P6-23 Bpewms 3apgepxkm Bkntodenns Y1| 0.0 ¢ ~ 3600.0 ¢ 0.0c s]
(ana mogenew ot 37 kBT)

P6-26 Bpems 3agepku BbIKIOYEHUS 0.0c ~3600.0 c 0.0c s]
pene T

P6-28 Bpems 3apepku BbIKNYeHUs 0.0c~3600.0c 00c =]
Y1 (ana mogenew ot 37 kBT)

[laHHble napameTpbl UCMOSb3YIOTCS ANS YCTAHOBKM BPEMEHW 3aepXKKu
N3MEHEHMSI BbIXOAHbIX COCTOSHMI MY Npu M3MEHEHUN COCTOSIHUA PEenenHoro
BbIxoga.

Ipynna P7: PaclumpeHHble pyHKLmMK

®DyHKUMO- HasBaHue chyHKkumMm OuanasoH 3aBog. U3m.
HanbHbIA HaCTPOWKM 3Hau.
koA

P7-00 YacToTa TON4YKOBOro pexuma 0.00 'y ~ PO-14 6.00MNy | o
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KOBOIo pexumMma

P7-01 Bpewmsi pasroHa gns tonykosoro | 0.0 ¢ ~3000.0 ¢ 10.0c
pexuma
P7-02 Bpewms 3ameaneHus onsa tony- 0.0c~3000.0c 10.0c

3T NnapameTpbl CMOMb3YTCA ANA ONpeAeneHns 4acToThl, a Takke Bpe-
MeHun pasroHa/zameanenus MY npu TonykoBoM pexume. Pexum 3anycka —
«Mpsamon nyck» (P1-00 = 0), a pexxum octaHoBa — «3amMeffieHne 4o OCTaHo-
Ba» (P1-13 = 0) Bo Bpemsi TONYKOBOrO pexvma.

DyHKUMO- Ha3BaHue cyHkumnm Ownana3oH Ha- 3aBog. U3m.
HanbHbIA CTPOMNKM 3Hau.
Koa
P7-03 Bpewms pasroHa 2 0.0c ~3000.0c 10.0c u]
P7-04 Bpems 3ameanenus 2 0.0c ~3000.0c 10.0c [u]
P7-05 Bpewms pasroHa 3 0.0 ¢ ~3000.0 ¢ 10.0c =i
P7-06 Bpewms samenneHuns 3 0.0c ~3000.0c 10.0c o
P7-07 Bpewms pasroHa 4 0.0c ~3000.0 c 10.0c o
P7-08 Bpewms 3ameanenus 4 0.0c~3000.0c 10.0c [u]

Bpems pasroHa 1 n Bpemsi 3ameanenus 1 Bblibupatotca B napameTtpax PO-
23 1 P0-24. OctanbHble 3 rpynnbl BbIOMpatoTcs B napameTpax Boilwe. bonee

noapobHo — cm. onucanune P0-23 n P0-24.

MmeeTca YeTbipe rpynnbl BpEMEHW pasroHa/3aMeaneHns, Mexay KoTopbl-
MW MOXHO NepeKnioyaTbCA C MOMOLLBI0 PasnUYHbIX KOMOWHALMIA COCTOSIHWIA
knemm umndposbix Bxoaos (D). MogpobHee — cMm. onucaHue ¢ P5-00 no P5-03.

DyHKUMO- HasBaHue chyHkumMm [Ounana3oH Ha- 3aBog. Uzm.
HanbHbIN CTPOWKMU 3Hau.
koA
P7-09 YacToTta ckaykoobpasHoi nepe- | 0.00 'y ~ PO-14 0.00 My [u]
CTPOWKN ToYka 1
P7-10 [vana3oH ckaykoobpasHon 0.00 'y ~ PO-14 0.00 'y [u]
nepecTtporikv 1
P7-11 YacroTa ckaukoobpasHon nepe- | 0.00 'y ~ PO-14 0.00 'y [u]
CTPOWKMN TOYKa 2
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P7-12 [nana3oH cka4ykoobpasHoi 0.00 'y ~ PO-14 0.00 Iy [u]
nepecTporikv 2

PyHKUMA cKauykoobpa3HO NepecTporikM YacToTbl UCMONb3yeTCst AN Toro,
4TOObI N36exaTh BXOXAeHUs1 paboyen YacToTbl NpeobpasoBatens B AvanasoH
pPEe30HaHCHbIX YacTOT cUcTeMbI NpuBoaa. B npeobpasoBaTtene 4acTtoTbl cepumn
NCI MOXHO yCTaHOBUTb [BE TOYKM CKa4KoOBpa3HOW NepecTporikvi YacToTbl, Mo-
CIne HacTPOVKM KOTOPbIX, KOrAa OnopHasi YacToTa oka3blBaeTcs B npeaenax pe-
30HaHCHOIO AMana3oHa YacToT, BbIXxoAHasi YacToTa npeobpasoBaTens aBToma-
TUYECKM BbIXOAUT 3a npeenbl pe30HaHCHOro AnanasoHa, YTo npeaoTepaLLaeT
paboTy Ha pe3oHaHcHoM YacToTe. [NpuHuun paboTkl NokasaH Ha pucyHke 6.14.

A Buixoauas vactora ()

Yacrora CKaykoobpasHom ~  f-=-====-===-== - Ananason

nepecTponku 1

” [OuanasoH
Yacrora CKaukooBpasHol ~ f--=-=f=====d==J-mmmmmm-
nepecTpoiku 2

Bpems (t)
»
»

PucyHok 6.14 — MpuHyun pabomsi hyHKUUU ckaykoobpasHoU nepecmpolku

DyHKUMO- Hassanue dyHkunn [Anana3oH HacTponkn | 3aBoA. Uam.
HanbHbIN 3Hau.
Ko
P7-15 May3a npu cmeHe Hanpas- 0.0c ~3000.0 ¢ 0.0c s]
NeHns BpaLleHust

Mcnonb3syeTca Ans ycTaHOBKY BpeMeHu nay3sbl Ha paboyen yactote 0 'y
NpY CMeHe HanpaBneHys BpaLLeHKsl, kak Mokas3aHo Ha pucyHke 6.15

BeixogHas yacTtoTa A
Brepen,

| BpEM'FI
—ppr-1s i{—

Bpems nayssl  Pesepc

PucyHok 6.15 — Bpemsi nay3bl rpu cMeHe HarnpasneHusi epauweHusi
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DyHKLMO- Ha3BaHue cyHkumm [nana3oH HacTPOWKKU 3aBog. U3m.
HanbHbIA 3Hau.
Kon

P7-16 TOYHOCTb perynupoBku 0: Pexxum no 2 =]
YacToTbl ymon4aHuto
01Ty
05Ty
1.0y
20Ty
40Ty
5.0y
8.0y
10.0 Ny

PNPAR N2

HacTtpovika paspeluenuns knaBmatypbl AN perynmpoBK/ YacToThl. Kaxaoe
Haxatne A/V n3MeHsieT 4acToTy Ha BblbpaHHbIV war (JencTByeT TOMbko B
pexvme py4HOro ynpasrieHWsi C NaHenm).

DyHKUMO- Ha3BaHue cyHkumnm [Ounana3oH HacTPOMNKMu 3aBoa. Uzm.
HanbHbIN 3Hau.
koA
P7-17 [evicTeune npu ycTaHoOBKe 0: Pabota Ha HWxHei 0 u]
YacTOThl HUXE HYDKHEN npepenbHoO YacToTe
npeaenbHon 1: OcTtaHoB
2: PaboTa Ha HyneBoii
yacTtote

VcnonbayeTcsa ana 3agaHunsa pexuma pabotel M4, korga onopHas yactoTa
HWXE HWKHEN NpeaenbHON.

DyHKUMO- HasBaHue chyHkumMm [Ounana3oH HacTporku | 3aBoa. | Usm.
HanbHbIN 3Hau.
Kon
P7-18 KoadhdpuumeHTt cHmkenmsa | 0.0 % ~ 100.0 % 0.0% =]
YacToTbl

37O nmapameTp 4YacTOTHOro nMpeobpasoBaTensi, ONpPeaAensoWwnA CTeneHb
CHWXKEHWS BbIXOOHOW YacTOThbl NPU YBEMUYEHUM Harpy3ku Ha aAsuratens. Mave-
psietca B % Ha 100 % Harpysku (Hanpumep, 3 % npu 100 % Harpyske 4actoTa
ynapét Ha 3 %).

Mcnonb3yeTcs Ansi paBHOMEPHOTO pacnpeferneHnst Harpy3ku Mexay He-
CKOMbKUMM ABUraTensimm, paboTarLmumm Ha obLwmii MexaHu3Mm (KoHBewep, Me-
Larnka, BEHTUNSTOp U T.4.).
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DyHKLMO- Ha3saHue cyHkumm [unana3oH HacTpoiku | 3aBoa. U3m.

HanbHbIA 3Hau.
Kon
P7-19 Bapepxka oTknoveHus npu | 0.0 ¢ ~ 600.0 ¢ 0.0c s]

YacToTe HIWKe MUHUMATb-
Horo npegena (P0-18)

OnpepgensieT Bpemsi 3a4epXXku nepes aBapuiiHbIM octaHoBoM 14, ecnu pa-
6ouasi YacToTa ocTaeTcsi HUXKe HipkHero npeaena (P0-18). MNapameTp paboTtaet
npu BelCTaBneHMn napameTpa P7-17 B 3HauyeHve 1.

DyHKLMO- HasBaHue cdyHKummn [Anana3oH HacCTPOMNKMN 3aBoa. U3m.
HanbHbIA 3Hau.
Koa
P7-20 YcTaBka BpemeHu pabotel | 04 ~ 65000 4 Oy o

PyHKLMA NO3BONAET 3a4aTb NMMUT BpemeHun paboTsl MY, Mpu gocTmkeHn
COBOKYMHOro BpeMeHun pabotbl (P7-34) akTBMpyeTCA curHan Ha MHOrodyHK-
umnoHansHoM BbixoAe (dyHkumsa Ne 9), reHepupyeTca aBapusi Err40 («doctu-
XeHune obLero BpemeHn paboTbl»). Mpu 3HaveHnn «0» YHKLMS OTKIoYeHa.

DyHKUMO- HasBaHue chyHKkumMm [nana3oH HacTPOMKMU 3aBopa. Uam.
HanbHbIA 3Hau.
Koa
P7-21 MpuvopuTeT TONYKOBOrO 0: OTKMIOYEH 1 o
pexvma 1: MpuoputeTHbIN

pexum 1
2: MpuopuUteTHbIN
pexum 2

OnpepgensieT noBeaeHve MY npy akTnBaLum TONYKOBOIO pexrma B 0COObIX
ycnoBusix (Hanpumep, npu asapuv MU nnn notepe curHana ynpasnexus).

0: OTkno4eH

TOoNYKOBbI PEXXUM HE UMEET NpUopUTETa (CTaHAAPTHas Norvka yrnpaBreHus!).

1: MpuopuTeTHbIN pexum 1

TONYKOBbI OCTAETCS aKTUBHBIM AAXe MPU:

* Owwmbke MO

* MNoTepe curHana ynpasneHus.

2: MpuopuUTeTHLIN peXum 2

[lononHnTenbHO NO3BONSET 3afaTh:

» Cnocob octaHoBkM (Mo uHepumm/TopmoxkeHne DC)

* Bpemsi TopmoxeHus.
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DyHKLMO- Hassanue cdyHkunmn [nana3oH HacTPOMKMU 3aBog. U3m.
HanbHbIA 3Hau.
Kon
P7-22 3Ha4veHue yacTtoTel FDT1 | 0.00 'y ~ P0-14 50.00ly | o
P7-23 [nana3oH obHapyxeHust 0.0 % ~ 100.0 % 50% [u}
vyactotbl FDT1
BuixoaHas 4yacTora A
YpoeeHs FDT vctepesanc FDT=
; ‘ =P7.22 * P7.23
: :
| i -
! ! Bpems
Curnan A | ;
oBHapyxeHna 1 :
[IOCTHOKE HIS 4aCTOTbl i Bk i
(BbIXOAHbBIE KNEMMbI) _,—|_
>
Bpems
PucyHok 6.16 — 3HayeHue obHapyxeHUs1 8bIX0OHOU Yacmoma!
DyHKUMO- HasBaHue cyHkumm [nana3oH HacTPOWKMU 3aBog. Uzm.
HanbHbIN 3Hau.
Ko
P7-24 [unanasoH AOCTUXKEHMNS 0.0 % ~ 100.0 % (P0-14 | 0.0 % [u]
MaKCcVMarbHOWM 4YacToTbl (MakcumManbHas
YacTora))

Ecnu paboyas yactota M4 HaxoauTcst B npefenax ykasaHHOro AnanasoHa
4acTOoThbl, BbIXOAHAst KNEMMa C COOTBETCTBYIOLLEN DyHKLMEN NnepexoanT B Co-
ctosiHne «BKJ». MpuHumn paboTkl nokasaH Ha pucyHke 6.17.
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Beixoanan vactota (M'y)

H anaoH oGHa| HUA
3apanue YactoTsl / I_n" oy

P Bpeun (1)

BKN BKN

Curnan obHapyxeuna
AOCTHAEHWA YacTOTHl

- L L

» Bpewa (1)

PucyHok 6.17 — [Juana3oH 0ocmuxeHusi MakcumarbHOU Yacmomal

DyHKUMO- Hassanue cdyHkunn [Ounana3oH HacCTPOMNKMu 3aBog. U3m.
HanbHbIN 3Hau.
Kon
P7-26 YnpaBneHue BEHTUNSTO- 0: BknioveH Bcerga 1 o
pOM oxnaxaeHus 1: BKINOYEH TOMbLKO BO

Bpems paboTbl
2: BkntoyeHve npu
3aaHHoOM TemnepaType

0: BknioyeH Bcerpa

BeHTunatop pabotaeT HenpepbIBHO HE3aBUCUMO OT COCTOSIHWSA npeobpa-
30BaTens 4acToTbl.

1: BKnto4yeH ToNbKo BO BpeMsi paboTbli

OnTUMK3NpOBaHHOE 3HepronoTpebneHne, BEHTUNSTOp paboTaeT:

- Mpwu paboTe npeobpasoBaTens 4acToThl;

- Mpu Temnepatype paguatopa > 40 °C (naxe B OCTAHOBIIEHHOM COCTOSIHWM).

2: BknroyeHue npu 3agaHHON Temnepartype

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

DyHKUMO- HasBaHue chyHkumMm [Ounana3oH Ha- 3aBog. Uzm.
HanbHbIN CTPOWKMN 3Hau.
koA
P7-27 KHonka CTOIN/CBPOC 0: Knonika 0 =]
CTOn/CbPOC

paboTaeT TonbKO
npu ynpasneHum ¢
naHenu

1: KHonka
CTOn/CbPOC
paboTaet npu
no6om pexvme
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ynpasneHus

P7-28 PyHKUMA kHoMKn TOJY. 0: TonykoBoe 0 ]
BpalleHne Bnepen
1: 'ameHeHne
HanpaBneHus
3aaHunsa 4acToTbl
(OencTtByeT TONMbKO
npw Bbibope naHenu
ynpaeneHus B
KayecTBe NCTOYHMKA
KOMaHg)

2: O6paTHbIN
TOMYKOBBI PEXUM
3: MNepekntoyeHve
MCTOYHMKA 3aJaHns
YacToThl HA NaHenm

P7-29 OTobpaxaemMble NapameTpbl 0000 ~ PFPF H.441F | o
MOHUTOPUHra B pexume pabo-
Tbl (OCHOBHbIE)

[aHHbIi napameTp onpeaenseT, kakve napameTpbl paboTsl byayT oTobpa-
xaTbcst Ha LED-gucnnee npeobpasoBaTtens 4acToThl BO BpeMsi paboTsl. BbiGop
napameTpoB OCYLLECTBIISETCS Yepes GUThI B LecTHaaLaTepuyHoM dhopmare.

Ta6nuua 6.9 — OnvcaHue NapameTpoB MOHUTOPUHIa BO BpeMsi paboThl

but NapameTtp Llecr. Mpumevanue
3Ha4yeHune

00 Pa6ouas yactota 0001 3HauyeHune paboyert YacToTbl

01 OnopHas yactoTa 0002 YcTaHOBMEHHOe 3Ha4eHve
YacToTbl

02 HanpspkeHune wuHel DC 0004 HanpsibkeHune Ha LWyHe NoCTOosH-
HOro Toka

03 BbixogHoe HanpsbkeHne 0008 HanpsbkeHue Ha Bbixoae MY

04 BbixoaHow Tok 0010 TekyLLmMiA BbIXOAHOW TOK

05 BbixogHas MOLLIHOCTb 0020 MoTpebnsiemas MOLLHOCTb

06 Crartyc DI-BxogoB 0040 CocTosiHne UM poBbIX BXOAOB

o7 Craryc DO-BbIxoaoB 0080 CocTosiHue UM poBbIX BbIXOA0B

08 Hanpsxkenne Al (AlL) 0100 3HaueHne aHanoroBoro Bxoaa

09 HanpsixeHnwve Al2 (ons 0200 He ncnoneayetcsa

mMopenei ot 37 kBT)
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10 Ycraska MU0 0400 B3apaHHoe 3HaveHue MO

11 Ob6patHas cBs3b M 0800 DdakTnyeckoe 3HaveHue M0
12 CueTHOe 3HaveHue 1000 3HayeHwue cyeTumnKa

13 3HauyeHue AnuHbI 2000 M3mepeHHasa anvHa

14 CKOpOCTb Harpysku 4000 PacyeTHasi ckopoCTb Harpy3sku
15 Oran MNNK 8000 Tekywwmi atan nporpammbl MK

Ecnu Heobxoanmo oTobpasuTb HECKOMBKO 3HAYEHUIA, OHU CYMMUPYHOTCSI.
Hanpumep, Tok (0010) + mowwHocTs (0020) = 0030

DyHKUMO- Ha3BaHue cyHkumnm OuanasoH | 3aBoa. Uam.
HanbHbIA HacTpowm- 3Hau.
Koa Ku
P7-30 OTtobpaxkaeMble napameTpbl MOHUTO- | 0000 ~ H.441F | o
pUHra B pexume ocTaHoBa PFPF

[aHHbIi napameTp onpeaenseT, kakve napameTpbl paboTsl byayT oTobpa-
xaTtbca Ha LED-gucnnee npeobpasoBaTtensi 4acToThl BO BpeMsi ocTaHoBa. Bbi-
60p napamMeTpoB OCyLLeCTBNsSeTCs Yepe3 6uthbl B LecTHaguaTepmuyHom dop-
mare.

Tabnuua 6.10 — OnncaHue NapameTpoB MOHUTOPUHIa NPU OCTaHOBe

but MapameTp LLecr. MNpumeyaHue
3Ha4yeHue
00 3apaHHas yactoTta 0001 OTobGpaxkaeT ycTaHOBMNEHHOE

3Ha4yeHne 4acToTbl

01 HanpsbkeHue winHel DC 0002 [MNokasblBaeT HanpshxeHne Ha
LUKMHE NMOCTOSIHHOrO ToKa

02 Crartyc DI-BxogoB 0004 OTobpaxaeT coCTosiHWE L po-
BbIX BXO0B

03 Cratyc DO-BbIx0o40B 0008 MokasbiBaeT cocTosiHme umdpo-
BbIX BbIXO0B

04 Hanpsvokenue Al (Al1) 0010 OTobpaxaeT 3Ha4YeHNe aHarnoro-
Boro Bxoga Al (All)

05 Hanpsokenve A2 (ans 0020 OtobpaxaeT 3HayeHne

mMopenen ot 37 kBT) aHanorosoro Bxoga Al2

06 Ycraska M 0040 MNokasbiBaeT 3agaHHoe 3Have-

Hue MO
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07 O6partHas ceasb M0 0080 OtobpaxaeT akTuyeckoe
3HaveHve MO
08 CyeTHoe 3HayeHne 0100 Moka3biBaeT Tekyllee 3Ha4YeHne
cyeTymKa
09 3HaveHune ANnHbI 0200 OtobpaxxaeT nsMepeHHyto
ONVHY
10 CKOpOCTb Harpysku 0400 [Moka3sblBaeT pacyeTHyto CKo-
pOCTb Harpysku
11 Oran PLC 0800 OtobpaxaeT TekyLwui aTan
nporpammbl PLC
12 YacToTa BXOAHbIX M- 1000 [NokasblBaeT 4acToTy BXOAHOrO
nynecos (Ans curHana
mMogenein ot 18.5 kBT)
13~15 | Peseps - He ucnonbaytotea

Ecnun Heobxoaumo OTO6pa3VITb HECKOMbKO 3HaYEeHWUIN, OHU CYMMUPYHOTCA, Ha-

npumep:

3apaHHas yactota (0001) + HanpsikeHnwe wumHbl (0002) = 0003 (H.0003);
Ycraska N[ (0040) + O6patHas cesasb 1A (0080) = 00CO (H.00C0).

DyHKUMO- Hassanue dyHkunn [unana3oH Ha- 3aBog. Uzm.
HanbHbIN CTPOMNKMN 3Hau.
Koa
P7-31 KoahhmumeHT oTobpaxeHus 0.001 ~ 655.00 1.000 u]
CKOpOCTU 3neKTpoaBuMraTens

MapameTp ycTaHaBnMBaeT COOTHOLLEHWE MEXY BbIXOAHOW YacTOTON npe-
obpa3oBaTensi YacToTbl U CKOPOCTbIO Harpy3ku (Hanpumep, KOHBeVepa, LUMUH-
nens). VicnonbayeTcs, Korga:

- HeT patunka ckopocTtu (3Hkogepa);

- TpebyeTcsi oTobpaxaTb CKOPOCTb HAarpy3ku Ha gvcnree.

®DyHKLMO- HasBaHue cyHKuMmn [Ounana3oH Ha- 3aBog. Uzm.
HanbHbIN CTPOWKMU 3Hau.
Kon
P7-32 TekyLas TemnepaTtypa paau- 12°C~100°C - .
atopa
P7-33 CymmapHoe Bpems BkitoveHnss | 04 ~ 655354 - .
nuTaHns
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| P7-34 | CymmapHoe Bpemsi paboTbl 04 ~655354 | -

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

DyHKUMO- HassaHue cdyHkunmn [Anana3oH Ha- 3aBoa. Uam.
HanbHbIN CTPOWKKU 3Hau.
Kon
P7-36 Lewncteue MY npn gOCTUXEHUN 0: Tanvep - [
CYMMapHOro BpeMeHu paboTbl HeakTneeH

1: OctaHoB
2: MpopgonxeHne
paboTbl

OnpepensieT noBegeHve NnpeobpasoBaTens 4acToThl NPU AOCTWKEHUN 3a-
[aHHOro BPEMEHW HenpepbiBHOM paboThbl.

0: Tarimep HeakTUBEH

PyHKUMA TaiMepa AeaKTMBpoBaHa.

1: OctaHoB

Mpn [QOCTMXEHUN NMUMUTa BPEMEHU reHepupyeTcst aBapWiHbBIA curHan,
npeobpasoBarenb OCTaHaBNMBaeTCS.

2: MpopomxeHne paboTbl

[Mpn fOCTWXKEHN NMMMUTa BPEMEHW reHepPUPYeTCa aBapunHbIA CUrHar, Ho
paboTa npogonxaeTcs.

®yHkumo- | HassaHue dyHKUMKN Avana3oH HacTpPoWku 3aBop. Usm.
HanbHbIA 3Hau.
Koa
P7-37 McTouHuk 3apanmst 0: Hactpoiika B P7-38 0 ]
oTcyeTa BpemeHu 1: AHanoroBbIn Bxoz Al
(AIL)

2: AHanorosbln Bxog Al2
(ans mopenen ot 37 kBT)

P7-38 3agaHve BpemMeHn 0.0 MuH ~ 6500.0 MUH 0.0 MuyH o
oTcyeta

OTn napameTpbl UCMONb3YHTCA AN peanusaummn yHKUUM 3agaHus Bpe-
MeHun 4.

Ecnn napameTtp P7-36 yctaHoBneH Ha 1 nnu 2, MY HauymHaeT oTcyeT Bpe-
MeHU npu 3anycke. o AOCTMKEHUW YyCTaHOBMEHHOW ANUTENbHOCTA BPEMEHM
MY octaHaBnMBaeTcsa aBTOMaTU4YeCKKU, coobllaeT o6 owmnbke ERR39, a BbI-
X04Has KremMma C COOTBETCTBYIOLLEN pyHKUMen (27) nepexoanT B COCTOSIHME
«BKI».

Kaxpgpin pa3 npu 3anycke MY HauyvHaeT oTcuyeT BpemeHu ¢ O u cyutaet
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OCTaBlUeecd Bpems. npOﬂOJ'I)KVITeJ'IbHOCTb Nno BpeMeHn 3afaeTcd B MUHYTax B

P7-37 n P7-38.
®yHkumo- | HasBaHue dyHKUMM [nana3oH HacTPOMKMU 3aBopa. Uam.
HanbHbIA 3Hau.
koA
P7-39 Bpewms aktnBaumm 0.0c ~6000.0c 20c [u}
(BbICOKUIA YPOBEHbD)
P7-40 Bpewms geaktusauum 0.0c ~6000.0c 20c [u}
(HU3KUIA ypOBEHb)

AkTMBaLyms Bbixoda Tanmepa:

Ecnun BxogHow curHan yaepxwueaeTcs B cocTosHumn «BKI» gonbLue Bpemenu
P7-39, Bbixoa Tanmepa BktoYaeTcs (nepexoaut B coctosiHne «BKT»).

[eaktuBauus Bbixoga Tanmepa:

Ecnu BxogHom curHan yaepxusaetcs B cocTosiHum «BbIKIT» gonbLue Bpeme-
Hu P7-40, Bbixod TaiMepa OTkIo4aeTcs (nepexoauT B cocTosiHue «BbIKI»).

®yHkuno- | HassaHue dyHKUMM [nana3oH HacTPOMKKu 3aBsog. Uam.
HanbHbIN 3Hau.
koA
P7-41 DyHKUMA 3aLUTbI 0: HeaktvBHa 1 o

1: AkTuBHa

3TOT NapameTp NCNonb3yeTCs AN MOBbILLEHVS YPOBHS 3aLLMTHI.
Mpw BktoveHuun nutanms MY gana komaHaa «MYCKy, M4 He 3anycTtuTcs aB-
TOoMaTM4eCKu, kKomaHay Heobxoaymo cobpocuTb. AT NpeAoTBPaLLAET aBToMaTnye-
CKUI 3aryck Asuratens 6e3 yyacTvis nonb3oBarens, KOTopbi MOXET ObITb OraceH.
Ecnu napametp yctaHoBneH B «0», Npu BkIto4eHUM nutanus M4 cylectsyet
OMacHOCTb 3arnycka Npu Hanu4YMn COOTBETCTBYHOLLE KOMaHAbI.

DyHKLMO- HassaHue cyHKkUMMN [Ounana3oH HacTPoWku 3aBoa. Uam.
HanbHbIA 3Hau.
Kon
P7-42 TemnepaTypa 3anycka 10°C~90°C 60 °C o
BeHTUnsTOpa
oxnaxaeHns
P7-43 LoctmkeHune YyacToTbl 1 0.0 'y ~ PO-14 50.00ly | o
P7-44 [vana3oH yactoTbl 1 0.0% ~ 100.0 % 0.0 % [u}

MHoroyHKUMOHanNbHBIV BbIXOA nepexoauTt B cocTosiHue «BKJT», noka yacTto-
Ta HaxoQuTCs B AvanasoHe
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n“ana:iOH = (P7_43) + (P7-44)(P0_14)

- 100
®DyHKUMO- HasBaHue chyHKkuMn [Orana3oH HacCTPOWKMU 3aBog. Uam.
HamnbHbIA 3Hau.
Koa
P7-45 [ocTtmxeHune Toka 1 0.0 % ~ 300.0 % (ot 100.0 % u]
HOMMHasIbHOrO ToKa
anekTpoasuraTens)
P7-46 [Avnana3oH Toka 1 0.0 % ~ 300.0 % (ot 0.0% u]
HOMMHAIbLHOro ToKa
anekTpoasuratens)

MHOorodyHKUMOHarbHBIV BbIXOA, nepexoaunTt B coctosiHue «BKJ», noka Tok Ha-
XOAMTCS B Anana3oHe obHapyXeHus.

DyHKUMO- Hassanue cdyHkunn [nana3oH HacCTPOMKU 3aBoa. Uam.
HanbHbIN 3Hau.
Koa
P7-49 Maponk nonb3oBatens | 00000: MNaponbHas 00000 s]

3alnTa HeakTMBHa
00001 ~ 65535

Mpwv BBegeHWUM noboro 3HayveHus, oTnmyHoro ot «00000» ByaeT ycTaHOBMNEH
nornb3oBaTenbCKMA Naporb. [na coxpaHeHust mapornst HEOOXOANMO HaxKaTb KHOTKY
«BBO[». Maponb Takke byaeT coXpaHeH, eCnv He NPOVCXOANT HaXaTuii B Teve-
Hue 1 MUHYTBI.

DyHKLMO- HassaHue cyHKkUMMN [Ovana3oH Ha- 3asoa. Uam.
HanbHbIN CTPOWKMN 3Hau.
Kon
P7-50 CkaykoobpasHasi nepectpoii- | 0: BbikntoueHa 0 [a]
Ka 4acToTbl BO BpeMs pasroHa | 1: BkrioyeHa
" 3ameaneHus

Korpa paboyasi YactoTa HaxoauTcs B Npeaeriax ananasoHa ckaukoobpasHoum
NepecTpoiki YacToThl, dhakTuieckasi paboyasi YactoTa ByaeT nepeckakvBaTb Ye-
pes 3agaHHyto amnnutyay (MepexoamT HEeNOCPEACTBEHHO OT CaMOM HU3KOWM YacTo-
Thl CKa4ka 40 CaMoW BbICOKOW 4acTOThbl CKayka).
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DyHKLMO- Ha3saHue cyHkumm Ounana3oH Ha- 3aBog. U3m.
HamnbHbIA CTPOMKMN 3Hau.
Kon
P7-51 YcTaBka cymmapHoro Bpeme- | 04~ 65530 4 (K] [s]
HY BKIIOYEHUS NUTaHUS

CootBeTcTBYIOLLAA BbIXOAHASA KneMMma (PYHKUMS 26) NepexoanT B COCTOSHME
«BKIT» npu 4OCTWXKEHUN 3HAYEHWNS, YCTAHOBMEHHOrO B 3TOM MapameTpe.

DyHKLMO- HasBaHue dyHKUMMN [OvnanasoH Ha- 3aBoga. Uam.
HanbHbIA CTPOMNKM 3Hau.
Koa
P7-53 YacTtoTta nepeknoyeHus 0.0y ~ PO-14 0.00 'y o
Mexay BpemeHeM pasroHa 1
1 BpeMeHeM pasroHa 2
P7-54 YacTtoTa nepeknioyeHuns 0.0 'y ~ PO-14 0.00 'y u]
MeXay BpeMeHeMm
3amenneHusi 1 n BpemeHeMm
3amenneHus 2

Mpwu pa3sroxe:
Ecnu Tekywias yactorta < P7-53 — ucnonb3ayetcs Bpemsi pasroHa 2 (P7-03).
Ecnn Tekywwas yactota = P7-53 — ncnone3yetcsi Bpems pasroHa 1 (P0-23).
Mpwu 3amegnexHunu:
Ecnu Tekywas vactota > P7-54 — ucnonb3yeTcs BpeMsi 3aMefrieHus

1 (P0-24).
Ecnun Tekywasa vactota < P7-54 — ucnonb3yeTcs BpeMsi 3amenneHus
2 (P7-04).
DyHKUMO- HasBaHue chyHkumMm [Ounana3oH Ha- 3aBog. U3m.
HanbHbIN CTPOWKMU 3Hau.
koA
P7-55 3HayeHue yacTtoTbl FDT2 0.00 'y ~ PO-14 50.00ly | o
P7-56 [nana3soH o6HapyxeHust 0.0 % ~ 100.0 % 5.0% a]
yactoTtbl FDT2
Cwm. onucaHue P7-22 n P7-23.
®DyHKUMO- HasBaHue chyHKkumMm [Ounana3oH Ha- 3aBog. Uzm.
HanbHbIN CTPOWKMU 3Hau.
koA
P7-57 [ocTmxkeHne 4yacToTbl 2 0.00 'y ~ PO-14 50.00ly | o
P7-58 [unana3oH 4acToTbl 2 0.0 % ~ 100.0 % 0.0% u]
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Cwm. onucanve P7-43 n P7-44.

DyHKUMO- Ha3BaHue cyHkumm Ownana3oH Ha- 3aBog. U3m.
HanbHbIN CTPOWKMU 3Hau.
Kon
P7-59 YpoBeHb TOKa XOnoCcToro 0.0 % ~ 300.0 % 100.0% | o
xona (OT HOMWHanbHOro
TOKa 9neKTpoaBU-
ratensi)
P7-60 3apepxka obHapyxeHus 0.01 ¢~ 300.00c 1.00c a]
XOI0CTOro XoAa

Korga BbixogHow Tok MY Bo BpeMsi paboTbl MEHbLLE UMW PaBEH YPOBHIO 06-
HapY>XeHWs1 XOMOCTOro XoA4a, a ANUTENbHOCTb NPEBLILLAET BPEMs 3aepKK1 00-
Hapy>XeHVs XOMOCTOro XoAa, BbIXOAHAsA KneMma nepexoguT B coctosHue «BKI»
(dpyHKUMS KNemmbl 35).

DyHKLMO- HasBaHue dyHKUMMN [Avana3oH Ha- 3aBoga. Usm.
HanbHbIA CTPOMNKMN 3Hau.
Koa
P7-61 YpoBeHb neperpysku anexT- 20.0 % ~ 300.0 % 200.0% | o
poasvratens (OT HOMWHanNbLHOro
TOKa 3neKkTpoABu-
ratensi)
P7-62 Bagepkka 0bHapyxeHwus ne- 0c~6500.0c Oc o
perpyskv anekTpoasuratens

Ycnosusi cpabaTtbiBaHUs:

Tok > P7-61 (Hanpumep, 200 % oT HoMUHarnbHoro Toka 3M);

[nuTenbHocTb > P7-62 (Hanpumep, 5 cek);
[Mpn aTOM MHOrOYHKLIMOHAIBHBIV BbIXOZ C (OYHKLMEN 36 NepexoanT B COCTO-

sHne «BKJl», MY He ocTaHaBnuBaeTcst (Tonbko coobLyaeT 06 owmnbke).

®DyHKLMO- HasBaHue dyHKLMMN [Ounana3oH Ha- 3aBog. Uzm.
HanbHbIN CTPOMKM 3Hau.
Kon
P7-63 [ocTmxeHne Toka 2 20.0 % ~ 300.0 % 100.0% | o
(OT HOMWHanbHOro
TOKa 3MEKTPOABU-
ratensi)
P7-64 [unana3oH Toka 2 0.0 % ~ 300.0 % 0.0% u]
(OT HOMWHanbHOro
TOKa 3neKTpoABU-
ratensi)
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Cwm. onucarve P7-45 n P7-46.

DyHKUMO- Ha3BaHue cyHkumm Ownana3oH Ha- 3aBog. U3m.
HanbHbIN CTPOWKMU 3Hau.
Kon
P7-65 OtobpaxaeMble napameTpbl 0x0 ~ OxPF H.010 o
MOHUTOpPUHIa
B pexumMe paboTbl
(mononHUTENbLHbIE)

[aHHbIi napameTp onpefenseT, kakve napameTpbl paboTsl 6yayT oTobpa-
)aTtbcs Ha LED-aucnnee npeobpasoBaTensi YacToTel BO BpeMsi paboTsl. Beibop
rnapameTpoB OCYLLECTBIIAETCS Yepes GVTbI B LUECTHAALATEPUYHOM dhopmaTe.

Tabnuua 6.11 — OnucaHve napameTpoB MOHUTOPYHIA BO BpeMsi paboTbl

(mononH.)
But MapameTp LllecT. 3Ha4YeHne MNpumeyaHue
00 3apaHHbIi MOMeHT (%) 0001 YcTaBka KpyTsLero
MOMeHTa
01 BbixogHoON MOMEHT (%) 0002 PakTnyeckui
MOMEHT Ha Bany
02 YacroTta MMnynbLCHOro 0004 [na natynkos
Bxoga (ku)
03 CkopocTb Bxoga HDIS 0008 OrtobpaxaeTca
(M/MUR) CKOPOCTb BXOAA
HDI5
04 CKopocCTb ABuraTens 0010 PacueTHble nnm
(06/MuH) dakTuyeckue 06/
MUH
05 BxopaHon Tok (A) 0020 Motpebnetve ot
MCTOYHMKA NUTaHUA
06 CymmapHoe Bpemst 0040 [ns TO v cepauca
paboTbl (4)
07 Tekyllee Bpems paboTbl | 0080 CeccuoHHas cTa-
(MUH) TUCTUKA
08 HakonneHHoe aHeprono- | 0100 YyeT aHepronoTpe-
Tpebnexue (kBT-v) 6nexus
09 ~ 15 Peseps — He ncnonbayetcs

Ecnn Heo6xoamMo 0To6PasnTb HECKOSBKO 3HAUYEHUIA, OHU CyMMUPYHOTCS.
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HanpvmMep, MOHUTOPUHT MOMEHTa U CKOPOCTU:
0001 (61T00) + 0002 (61T01) + 0010 (61T04) = 0013 (H.0013)

DyHKUMO- Ha3BaHue cyHkumm Ownana3oH Ha- 3aBog. U3m.
HanbHbIA CTPOWKMU 3Hau.
koA
P7-67 Kanubposka HwkHero npege- | 0.00 B ~ P7-68 2.00B s]

na ypoBHsi curHana Al

P7-68 Kanubposka BepxHero npege- | P7-67 ~11.00 B 8.00B s]
na ypoBHsi curHana Al

371K OBa NapameTpa UCMOoNb3yHTCs A5 YCTaHOBKU MPeAerioB BXOAHOIO Ha-
npspkennsa ana sawmtsl 4. Korga sHadeHve Ha Bxoge Al Bornblue, YeM 3HaveHve
P7-68 unun meHbLUe, Yem 3HaveHve P7-68, BbIxogHas KnemMmMa C COOTBETCTBYHOLLEH
dyHKUMeN nepexoaunT B coctosiHe «BKJ», ykasbiBasi Ha To, 4To Bxog Al npeBbi-
LaeT npegen.

DyHKLMO- HasBaHue dyHKUMMN [Avana3oH Ha- 3aBoga. Usm.
HanbHbIA CTPOMKMN 3Hau.
Koa
P7-69 Mopor Temnepatypbl cunoso- | 0°C ~ 100 °C 70 °C u]
ro moayns

Korpa temnepatypa cunosoro mogynsi N4 pgocTturaer 3HaveHus 3TOro
napamMeTpa, BbIXxoAHas Kremma C COOTBETCTBYHLLEN (PyHKUMER NepexoanT B
coctosiHue «BKJl», ykasbiBasi Ha To, YTO TemnepaTtypa Moayns 4oCTuraeT no-
POroBOro 3Ha4yeHusl.

®DyHKLMO- HasBaHue dyHKUMMN [Avana3oH Ha- 3aBoga. Usm.
HanbHbIN CTPOWKMN 3Hau.
koA
P7-70 KoadhpuumeHT koppekumm 0.001 ~ 3.000 1.000 o
BbIXOHOW MOLLIHOCTU

KoppeKumsi BbIXOQHOW MOLLHOCTM Mpu NoMoLLm koaddumumeHTa. BeixogHas
MOLLIHOCTb MpY MOHUTOPUHre (MapameTp U1-14) = BbixogHasi MOLLHOCTb * (P7-70).

DyHKLMO- HasBaHue cyHKunmn [Onana3oH Ha- 3aBoa. WUam.
HanbHbIN KOO CTPOMNKH 3Hau.
P7-72 CymmapHoe OKkBT*y ~ - .
aHepronoTpebnexne 65535 kBT * 4
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WcnonbayeTcsa ans otobpaxeHrs cyMmapHoro aHepronotpebnexus MY oo
TEKYLLEro MOMEHTA.

DyHKLMO- HasBaHue dyHKUMMN [Onana3soH Ha- 3aBopa. U3m.
HamnbHbIA CTPOMNKH 3Hau.
Koa
P7-73 Bepcus ocHoBHoro MO - - .
P7-74 Bepcusi dyHKUMOHansHoro - - L]
O

Howmep Bepcum nporpammHoro o6ecri
He MOXeT ObITb U3MEHEH.

eyeHNst MOXeT ObITb MPOCMOTPEH, HO

ckopoctn O

DyHKLMO- HasBaHue dyHKUMMN [Avana3oH Ha- 3aBoga. Usm.
HanbHbIA CTPOMNKM 3Hau.
Koa
P7-76 KoadbcpuumeHT koppekumn 0.0010 ~ 3.0000 1.0000 [m]

Koppekuusi otobpaxaemon ckopoctu O npu nomowm koapdumumeHTa.
CKOpOCTb NMpY MOHUTOPUHIE = chakTu4eckasi ckopocTb * (P7-76).

®DyHKLMO- HazBaHue [Ounana3oH HacTPOWKKU 3aBopa. Uam.
HanbHbIN byHKUMMN 3Hau.
Koa
P7-80 Bbi6op noxapHo- | 0: OTkntoyeH (no ymonyanuio) | O u]
ro pexumMa 1: MoxapHbin pexum 1 (paspe-
LueHa aBapuvinHas ocTaHoBKa
Yepes DI-Bxona)
2: MoxapHbI pexum 2 (ocTa-
HOBKa 3anpelleHa, kpome
OTKITIOYEHUA MUTAHNA UMK
MOJSIOMKM)
P7-81 OnopHasi yactota | 0y ~ P0-14 50.00 'y, 8]
noXapHoro
pexvva
P7.82 Bpewmsi uuknano- | HactpavBaembliii uykn (Hanpu- | 0 = oT- a]
XapHoro pexvma | mep, 10 cekyHa) KIMIOYEHO
Pexumbl paboTbl:
1. NMoxapHbin pexum 1 (P7.80 = 1)
AxtuBauums: CurHan Ha DI-Bxog (pyHKums 42).
Paborta:
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- 3anyck Ha yactoTe P7.81.

- rHopupoBaHue aBapuit (npofosmkaeT paboTy).

- ABTO3anyck Npu akTMBaLMKW; OCTAHOBKA BO3MOXHA TOMbKO MO KOMaHAe
NNV aBapUMHON KHOTIKE.

ABapuiiHasa ocTaHoBKa:

DI (cpyHKkums 45) ocTaHaBnNMBaeT Npueoa.

2. MoxapHbin pexum 2 (P7.80 = 2)

AkTuBaums: AHanornyHo pexumy 1 (DI-Bxog, pyHKums 42).

Pabora:

- ®ukcupoBaHHas yactoTa P7.81.

- OcTaHoBKa HEBO3MOXHA (faxe npu aBapuysix Unm koMaHaax).

- MNpekpalleHne paboTbl TONBKO NPV OTKMHOYEHWUN MUTAHWUS Y KPUTUHECKON
MosIoMKe.

Pexuvm 1 gonyckaeT NnpyHYAUTENBHYO OCTaHOBKY.

Pexum 2 ncronb3yeTcsi B KpUTUHECKUX CUTYaLWISIX, [Ae OCTaHOBKA HedomycTiMa.
DyHkuma obecneyrBaeT 6ecnepeboiiHyto paboTy B aBapuiHbIX CUTYaLMsAX
C rMOKMMK HacTporikaMum 6e30nacHOCTU.

Fpynna P8: MapameTpbl KOMMYHMKAaLMOHHOIO NPOTOKONa

Modbus RTU
DyHKLMO- HassaHnue [Ovnana3oH HacTPOMNKN 3aBoa. | Usm.
HanbHbIA byHKLMMN 3Hau.
Koa
P8-00 CKopoCTb 0: 300 6ut/c 5 o
obmera 1: 600 6ut/c
AaHHBIMU 2:1200 6uT/c
3: 2400 6ut/c
4: 4800 6uT/c
5: 9600 6uT/c
6: 19200 6uT/c
7: 38400 6ut/c
P8-01 dopmar gaH- 0: 8-N-2 0 [u}
HbIX poToKOna | 1:8-E-1
Modbus RTU 2:8-0-1
3:8-N-1

dopmaT AaHHbIX U CKOPOCTL Nepeaaydmn ycTporicTBa-macTtepa v N4 gormkHa
6bITb OAMHAKOBOWA, MHaYe CBs3b He ByaeT ycTaHoBMeHa. YeMm Bbile CKOPOCTb
nepeAayn, TeM Bblllie CKOPOCTb peakLyn CUCTEMbI.

INSTART® 122



DyHKLMO- HasBaHue [Onana3oH HacTPOWKKU 3aBog. | Uam.
HanbHbIA hyHKUUM 3Hau.
Kon
P8-02 JlokanbHbIn 0: lWwnpokoBeLuaTenbHbli agpec 001 [u}
agpec ycTpoii- 001 ~ 247
cTBa B CeTU
Modbus RTU
P8-03 3apepxka 0 mc ~ 30 mc 2 mMc 8]
oTBeTa
P8-04 Bpewms cpa- 0.0 (3awmTa oTKIoYeHa), 00mc | o
6aTbiBaHKSA 0.1 mc ~ 30.0 mc
3aWwmTbl MO
OTKITIOYEHMIO
CBS3N
P8-05 Bbi6op npoto- 0: CTaHaapTHbI NPOTOKOM CBSA3W 0 o
Kona cBsi3un 1: HectaHaapTHbI NpoTokon
CBSI3N
P8-06 PyHKUMA 0: OTkmntoyeHa (Mo ymonyaHuio 0 o
coHoBOrO paboTaeT dyHKUMSA cBS3M Mo 485
MOHWUTOPWHIa nHTEpdeiicy)
no 1: BkntoueHa (akTuBrpoBaHa
dYHKUMS (HOHOBOIO MOHUTOPUHIa
MO, B aTOM pexume cBsA3b No 485
WHTepdeiicy HegocTynHa)
Fpynna P9: YnpaBneHue yHKUMAMKU 3aumT
DyHKUMO- HasBaHue chyHkumMm [Ovnana3oH Ha- 3aBog. Usm.
HanbHbIN CTPOWKMU 3Hau.
koA
P9-00 Mpenynpexaexue o nepe- 0: HeaktuBHO 1 a]
rpy3ke anekTpoaBuratens 1: AKTMBHO

P9-00 = 0: 3awuTa aneKkTpoaBuratens oT Nneperpysku HeakTUBHA, MOXET
BO3HUKHYTb PUCK NEperpeBa arekTpoaBuraTens.
P9-00 = 1: 310 Bpems, KOTOpoe 0BpaTHO MPOMOPLUMOHANbHO 3aBUCUT OT
XapaKTepUCTVKW 3aLLUTbl ANEKTPOABUraTens oT neperpysku. padmk nokasaH

Ha PUCYHKe.

Monb3oBaTenb [OMKeH PYKOBOACTBOBATLCA dakTnyeckomn neperpysquon
CMNoCOBHOCTbLIO aneKkTpoasuraTens.
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Mpwn neperpyske YacTOTHbIV NpeobpasoBaTenb BblgacT owmnbky Errl4, yrto-

Obl npenoTBpaTuTb Neperpes AsuraTend.

DyHKUMO- HasBaHue chyHKUMM [unanasoH Ha- 3aBog. U3m.
HanbHbIA CTPOWKMU 3Hau.
koA
P9-01 YcraBka obHapyxeHus npea- 0.10 ~ 10.00 1.00 s]
ynpexneHusi o neperpyske
anekTpoaBuUratens

[nsa acbeKTMBHON 3aLLmThI pasnNmnyHbIX ABUraTtenen oT neperpysku Heobxo-
OVMMO NpaBuUrbHO HAcTpPouTb NnapameTp P9-01.

3alymta ocHoBaHa Ha O6paTH033BVICVIMOl7I BPEMSATOKOBOW XapakTepucTuke

(cm. pycyHok 6.18).
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PucyHok 6.18 — ObpamHo3asucumasi 8peMsImoKosasl Xxapakmepucmuka

L1 — ctaHgapTHas kpuBas 3awwmTbl npu P9-01 = 1.
Hactpovika P9-01 no3sonsieT M3MeHsATb Bpemsi cpabaTbiBaHUs 3aLLmThl ANs

PasHbIX TOKOB.

Tpebyemoe Bpems 3awwmTthl (T) = P9-01 x T(L1),
Ine T(L1) — Bpemsi cpabaTbiBaHus Mo kpyBon L1 ans 3agaHHoOro Toka.

[Mpumep HacTpownku.

3apava: YcTaHoBUTb Bpems 3alumTbl Anst 150 % HOMUMHANBLHOO Toka = 3 MUH.
Mo rpadpuky (puc. 6.18) Haxogum, 4to ans 150 % Toka BpeMsi cpabaTbiBa-

Hus T(L1) = 6 muH. PaccuntbiBaem P9-01:
P9-01 =T/T(L1) =3 mMuH /6 muH = 0.5.
Ycranasnueaem P9-01 = 0.5.

Mo ymonyaHuio 3awwmta He akTuBMpyeTcs npu Toke Huke 110 % oT HoMu-
HanbHoro. [ns BKMHOYEHNs 3aLUMTbl HA MEHBLLMX TOKax HEOBXOAMMO UCMONb-

30BaTb koapduumeHT P9-35:

Tok B % = (PakTtuyeckmn Tok / HommHanbHbin Tok) X P9-35.
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Hanpumep, Tpebyetca 3awmta npu 90 % HOMMHANBLHOTO TOKa C
BpemeHeM 30 MUH.

Mo rpacuky Haxogmm, 4yto 30 MuMH Ha kpuBon L1 cootBetctByeT 130 %
Toka. PaccunteiBaem P9-35:

P9-35 = (130 % / 90 %) x 100 % = 144 %

YcraHaenmBaem P9-35 = 144 %.

MuHMManbHbIN TOK 3aWwmnTbl — 55 % OT HOMUHANBHOTO.

Hactpoiika P9-01 n P9-35 nossonsieT rubko aganTupoBaTh 3aliuTy Mof
KOHKPETHbIV ABUraTernb 1 Harpysky.

—_— . HeobxoaMmo ncnonb3osaTh rpack U3 MHCTPYKLAM ANS
= | TouHOM HacTpoiKK.
— . YuuTbiBaTh peanbHble ycrosus paboTsl gsuratens.

. He ycTaHaBnMMBaTh CAMLWIKOM KOPOTKOE BpPEMs 3alnThbl,

4TOObI M36exaTb NOXHBbIX CpabaTbiBaHUN.

DyHKUMO- Ha3BaHue cyHkumnm Ownana3oH Ha- 3aBog. Uam.
HanbHbIA CTPOMKMN 3Hau.
Kon
P9-02 YcraBka npegynpexaeHns o 50 % ~ 100 % 80 % s]
neperpyske
anekTpoasuratens

OTa yHKUMSA UCMonb3yeTcsa AN NoAayn B CUCTEMY YNpaBreHns curHana
npeaynpeXxaeHnst Ha BbIXOAHbIE KNeMMbl nepef cpabaTbiBaHUEM 3aLLUTbI JMeK-
TpoaBwraTens ot neperpyaku. KoadpduumeHT ncnone3yetcsa Ans onpeaenexHus
YPOBHSI OGHapy>XeHVs npepynpexaeHns nepeq cpabartbiBaHNEM 3aLLMTbl SEKT-
poasuratens ot neperpy3ku. Koraa sHaueHvie BbixogHoro Toka M4 GonbLue, vem
XapakTepucTuka 3aLumTbl OT neperpy3kun u napameTp P9-02, MHOrodyHKUMOHanNb-
Has umdpoBas BbixogHas knemma M4 BeligaeT curHan npeaynpexaeHust o nepe-
rpy3ke anektpoasuratens ((yHKLMsi BbIXOAHON KNeMMbI — 6).

DyHKLMO- HassaHue cyHKkUMMN [Ovana3oH Ha- 3asoa. Uam.
HanbHbIA CTPOMKMN 3Hau.
Kon
P9-03 KoadhdpuumeHT cHmxeHmnst 000 ~ 100 030 a]
CKOPOCT NpW NPeBbILLEHNN
HanpsbkeHus
P9-04 YpoBeHb nepeHanpshkeHnst 200.0B ~1200.0B | 760.0 B []

anI pa60Te C BbICOKOMHEPUUNOHHBLIMW Harpy3kamMm MOXKeT BO3HWKaTb nepe-
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HanpsbkeHne 3MT. PyHKUMA 3aLMTbI OT NepeHanpshkeHns onpeaenseT Makcu-
MarnbHbIi ypoBeHb nepeHanpskeHus 3MT Bo Bpemsi pabotbl MY 1 P9-04 (makcu-
MarnbHOe HanpshkeHre Ha LUMHE) 1 CKOPOCTb CHKEHWSA BbIXOAHOM YacTOThl Npu
BO3HWUKHOBEHWMN NepeHanpsikeHns.

Ecnn yctaHoBWTb 3HaveHve 0, hyHKUMS CHDKEHNST CKOPOCTY NPV nepeHanpsi-
XXEHUWN HeaKTUBHa.

Hanpskenune 3NT
TouKa noTepu CKOPOCTH Npu /\

SRR\

BobixoagHas yacrota 3

Bpews (1)

Bpews (1)

PucyHok 6.19 — Unnrocmpayusi pabomsi 3awumbl om rnepeHanpsikeHust

DyHKLMO- HasBaHue dyHKUMMN Avana3oH Ha- 3aBoga. Usm.
HanbHbIN CTPOWKMN 3Hau.
Koa
P9-05 KoadhdpuumeHT 3awmTel ot 0~ 100 20 8]

neperpysku no ToKy B peXXUMe
u/f

P9-06 Tok cpabaTtbiBaHUSA 3aLLUTbI 50 % ~ 200 % 150 % n
OT neperpy3ku B pexxume U/f

P9-07 KoadpbcpuumeHT 3awmtbl ot ne- | 50 % ~ 200 % 100 % ]
perpysku B 30He ocnabneHus
nons (U/f)

P9-05 — koadhhbMUMEHT 3aWmTbl OT Neperpy3ku no Toky B pexume U/f
perynupyeT cnocobHocTe npeobpa3oBaTens noAaBnsiTb Neperpysky no TOKy
npu pasroHe/3aMeaneHvn. Yem Bbille 3HaYeHWe, TEM CUrbHee MnoaaBneHve
neperpysku (HoO MOXeT 3aMeanUTb AMHaMWUKYy CUCTEMbI). Yem MeHblue 3Have-
Hue, Tem BbICTpee OTKNVK (TpebyeTcs MUHMManbHoe 3HadeHne 6e3 BO3HUKHO-
BEHWS Neperpysku).

Mpw 3HaveHnn 0 pyHKLUMA 3aLLUMTBI OT Neperpyskn OTKoYeHa.

P9-06 — Tok cpabaTbiBaHusA 3awWwuTbl OT neperpys3ku B pexume U/f
3aaeT NoporoBbIi TOK (B % OT HOMMHaNbHOroO Toka J[), Npu KOTOPOM akTu-
BUpyeTcs 3awmTa. [Mpy npeBbILLEHNN 3TOTO 3Ha4YeHusi npeobpasoBaTernb ocTa-
HaBnuBaeT Pa3roH (ecnv ObiN B MPOLECCE YCKOPEHWUSI), CHWKAET BbIXOAHYIO
YyacToTy (Npu paboTe Ha NOCTOSIHHOW CKOPOCTW), 3aMeANSieT NafeHNe YacToThbl
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(Npv TOPMOXXEHUM), MOKa TOK HE CTaHET HUXE YCTaBKM.

P9-07 — KoadhchmuumeHT 3awmThl OT Neperpy3ku B 30He ocrnabneHus
nonsa (U/f) KoppekTupyeT ypoBeHb 3aluMTbl OT Meperpysku B pexvme ocna-
6neHHOro MarHMTHOro Mnons.

100 % — cTaHagapTHas HacTpoiika (3awwwmTa cpabaTtbiBaeT Npy HOMUHATb-
HbIX 3HAYEHWUSAX).

> 100 % — noBbILWAeT nopor cpabaTtbiBaHNs (Hanpumep, ANs KpaTkoBpe-
MEHHbIX Neperpy3sok).

<100 % — penaeT 3awuTy bornee YyBCTBUTENBHON.

DyHKUMO- Ha3BaHue cyHkumnm Ownana3oH Ha- 3aBog. Uzm.
HanbHbIN CTPOWKMU 3Hau.
Kon
P9-08 Honyctumblvi npeaen 0.0 % ~ 50.0 % 10.0% [s]
NOBbILLEHWS NPU 3aLLMTE OT
nepeHanpskeHns
P9-11 KonuyectBo aBTOMaTM4YeCKMX 0~20 0 =]

cbpocos olwnbok

P9-12 Bbi6op fevicTeus pene 0~1 0 o
aBapvun Npu aBToMaTU4ECKOM
cbpoce

P9-13 MHTepBan mexay aBTomaTu- 0.1¢c~100.0c 1.0c =]

YecKMMM nepesanyckamu npu
cpabaTbiBaHUM 3aLWUT

P9-08 — OonycTuMbIi npeaern MOBbIWEHUS NPUY 3aliMTe OT NepeHa-
npspkeHus. MakcrmanbHO AOoMnyCcTUMasi BennyMHa KOPPEKTUPOBKM YacTOTbl
npu cpabaTtbiBaHUM 3aWwuTbl OT nepeHanpsixeHnsd. Obbl4HO He TpebyeT name-
HeHusi (Heob6XoAMMO OCTaBUTb 3HAYEHME MO YMOMYaHUIO).

P9-11 — KonuyecTtBo aBTOMaTU4eCKMX cOpPOCcOB owmnbok. 3aaaeT ko-
NMYeCcTBO MOMbLITOK aBTOMaTUYeCKoro nepesanycka MY nocne BO3HWKHOBEHUS
aBapuu.

0 — AsTOMaTnyeckuii cbpoc oTKIoYeH (TpebyeTcs py4Hon cOpoc OLNGKN).

1 ~ 20 — Ywncro aBTOMaTUYECKMX MOMBLITOK Nepesarycka nepef oKoH4a-
TeNbHbIM OTKITIO4YEHNEM.

P9-12 — BblIGop paenicTBUA pene aBapumn Npu aBTomaTuyeckom cépoce:

0: Pene pasmblkaeTcsa npy aBapum U 0CTaeTcs Pa3oMKHYTbIM [0 PY4YHOro
cbpoca (gaxe npy aBTOMaTUYECKOM Mepe3anycke).

1: Pene BpeMeHHO 3amblkaeTCcs Nocne yCrneLwHoro aBTomaTunieckoro copo-
ca, No3Bonss 06opyaoBaHMIO NPOACIXKNTL paboTy 6e3 BMellaTenLcTBa.

P9-13 — WHTepBan mexay aBTOMaTU4eCKMMM nepesanyckamu npu
cpabaTtbiBaHMM 3aWwmT. 3a4aeT BpeMsi OXuAaHWst OT NpeaynpexaeHust o He-
MCNpaBHOCTU A0 aBTOMATUYECKoro copoca.

127 instart-info.ru



DyHKLMO-
HanbHbIA
Kon

Hassanue cdyHkunmn

Onana3oH
HaCTPOWKMU

3aBog.
3Hau.

U3m.

P9-14

3awwmTa oT 06pbIBa hasbl
Ha Bxoae

0: OTkrloyeHa
1:BkntoveHa (npu
obpbiBe hasbl Ha
BXOAe BblaaeTcs
owwubka Err23)

P9-15

3awwmTa ot 06pbIBa hasbl
Ha BbIxoAe

0: OTkntoyeHa
1: BkntoyeHa (npu
ob6pbiBe hasbl Ha
BXOZJe BbiaeTcs
owmnbka Err24)

P9-16

3awuTa ot K3 Ha 3emnio
Npw BKITKOYEHUN

0: OTkntoyeHa

1: BkntoyeHa (npu
BKITHOYEHUN
npeobpasoBaternb
npoBepsieT Hanuune
K3 Ha 3emnio, oumnbka
Err20)

P9-17

ABTOMaTU4eckuit cépoc
npy MOHWKEHHOM
HanpshkeHnn

0: PyyHol c6poc
(Ownbka Err12
coxpaHsieTcs Ao
pyyHoro cbpoca)

1: ABTOMaTU4eCKUI
cbpoc (Owwnbka Err12
cbpacbiBaeTcs npu
BOCCTaHOBIIEHUM
HanpskeHus )

P9-18

Pexum nogasneHuns
nepeHanpsbkeHust

0: OTkntoveHa

1: NMopasnexne npu
TOPMOXeHUN

2: MNopasneHue npu
pa6ote ¢
pereHepaTMBHON
Harpyskon

0: OTKnoYeHa
PyHKUWSA NoJaBNEHUs NepeHanpPsHKeHNst He akTUBHA.
Pvick BosHukHOBeHMS owmbku Err05 (Meperpyska no TOKy npv 3aMeaneHnm)
Npu pe3koM TOPMOXEHWN UMW pereHepaLmmn SHepruu.

1: MopaBneHue NpPU TOPMOXKEHUM.

3aLuTa OT Cka4yKoB HanpsPKEHUs MPY AYHAMUYECKOM TOPMOXEHWUN ABUraTernst
(HanpuMep, ocTaHOBKa KOHBeepa Unm Hacoca).
MpeobpazoBaTenb aBTOMATUYECKM CHUXAET CKOPOCTb TOPMOXKEHWS], ECIN Ha-
npsbkeHue Ha wrHe DC npubnukaeTcs K npegenbsHOMY 3Ha4YeHMIo.
2: NopaeneHue npu paboTe ¢ pereHepaTUBHOM Harpy3Komn
Mo3BonseT n3dexatb NepeHanpsKEHNs NpY BHE3ANHOM U3MEHEHUW MOMEHTa
Harpysku npu paboTe ¢ NOCTOSHHOW CKOPOCTbHO.

INSTART®

128




Ecnn ncrnonb3ayeTcs TOpMO3HOW pe3ncTop, HyXHO ycTaHoBuUTb P9-19 = 0, yTto-
6bl M36exaTb KOH(MUKTA PEXKUMOB.

DyHKUMO- Ha3BaHue cyHkumm Ownana3oH Ha- 3aBog. U3m.
HanbHbIA CTPOWKMU 3Hau.
Kon
P9-19 OrpaHuyeHune ans pexumMa 0: OTKNtoYeHo 1 []
rnoaaBneHns nepeHanpsbke- 1: AKTMBHO npm pa-
Hus (P9-18 = 2) 60Te 1 3ameaneHumn
2: AKTUBHO TOSbKO
npv 3aMegieHn

0: OTKnOUEHoO.

Pexum 2 He akTuBMpyeTcs, Aaxe ecnu BbibpaH B P9-18.

1: AKTMBHO npwu paboTe 1 3ameparieHumn.

MopaBneHue nepeHanpsbkeHns paboTaeT Ha BCex aTanax: pasroH, MOCTOsH-
Hasi CKOPOCTb, TOPMOXEHUE.

2: AKTUBHO TONbLKO Npu 3aMeNIeHUN.

3awwmra cpabaTtbiBaeT TOMbKO NPY 3aMeASIEHUN.

DyHKLMO- HasBaHue dyHKUMMN [Avana3oH Ha- 3aBoga. Usm.
HanbHbIA CTPOMKMN 3Hau.
Koa
P9-20 Mpenen perynupoBkn aAns 1.0 % ~ 150.0 % 10.0% []
pexvima 2 nogaBneHns nepe-
HanpsikeHus (P9-18 = 2)

YeMm MeHbLLEe 3HaYeHre, TEM MEHbLLE CKavoK HanpsikeHus, HO GonbLue Bpemsa
TOPMOXEHUA.

®DyHKLMO- HasBaHue dyHKUMMN [Avana3oH Ha- 3aBoga. Usm.
HanbHbIN CTPOWKMN 3Hau.
koA
P9-22 [evicTeus npu cpabatbiBaHun | 0 ~ 22202 00000 o
3awumt (1-a rpynna)

EnuHuubi (1-1 pa3pap): Meperpy3ka asuratens (Errl4).

HecaTku (2-n pa3papn): Peseps.

CoTHu (3-1 pa3psaa): O6pbiB a3kl Ha Bxoae (Err23).

Teicsaum (4-n paspsaa): O6pbiB dasbl Ha Bbixoae (Err24).

Oecatku Tbicau (5-1 pa3paag): Owwnbka YTeHus/3anucu

napameTtpoB (Err25).

[enicTBusa npw owmnbke:

0: OcTaHOB MO MHEPLMN.

Ha gucnnee cpasy otobpaxaetcs ErrXX.

1: OcTtaHOB NO 3agJaHHOMY pexumy (cormacHo napameTpam

3ameaneHus).
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CHauvana oTobpaxaeTtcs AlaXX, nocne octaHoBku — ErrXX.
2: NMpopomxkeHue paboTbl Ha YacToTe, 3agaHHON B P9-26.
Ha pucnnee — AlaXX (aBapwiiHoe npegynpexaeHuve).

®DyHKUMO- HasBaHue chyHKkuMn [unanasoH Ha- 3aBog. Uzm.
HanbHbIN CTPOWKMU 3Hau.
koA
P9-23 [Oencteus npy cpabatbiBaHum | 0 ~ 22222 00000 a]
3awmT (2-9 rpynna)

Eavnnubi (1-1 paspsaa): Owmbka Modbus RTU (Err27).

HecaTtku (2-1 pa3psag): BHelwHsas owwnbka (Err28).

CoTHu (3-1 pa3psaa): [NpeBbiLLeHre OTKIOHEHNS ckopocTy (Err29).
Tbicauu (4-1 pa3psaa): Nonb3oBaTtensckasi owmnbka 1 (Err30).
Decatku Tbicad (5-1 pa3psaa): [Nonb3oBaTenbckas ownbka 2 (Err3l).
[encteusa npun owmnbke:

0: OcTaHOB MO UHEPLIMMW.

Ha gucnnee cpady otobpaxaetcst ErrXX.

1: OcTtaHOB nNO 3afjaHHOMY peXumy (cornmacHo mnapamMeTpam
3amenneHus).

CHavana otobpaxaeTcs AlaXX, nocrne octaHoBkM — ErrXX.

2: MpopomkeHne paboTkl Ha YacToTe, 3agaHHoM B P9-26.

Ha gucnnee — AlaXX (aBapuiiHoe npegynpexaeHue).

DyHKUMO- HasBaHue cyHkumnm Owana3oH Ha- 3aBog. Uzm.
HanbHbIA CTPOMKMN 3Hau.
Kon
P9-24 [evicTBusi npu cpabatbiBaHun | 0 ~ 22022 00000 s]
3awumr (3-a rpynna)

EpunHuubi (1-1 pa3pap): MNotepsa PID-o6paTtHon cBasu (Err32).

OecaTku (2-1 pa3psg): XonocTon xon (Err34).

CoTHu (3-1 pa3psga): Peseps.

Toicsaun (4- paspsa): [NpeBbilLeHne BpeMeHn HerpepbiBHOM paboTsl (Err39).
Hecatkn Tbicay (5-# paspsa): peBbilleHVe CyMMapHOro BpeMeHu
paboTbl (Err40).

[encTeus npu owmbke:

0: OcTaHOB NO MHEPLIMK.

Ha gucnnee cpady otobpaxaetcs ErrXX.

1: OcTaHOB Mo 3ajaHHOMY PeXMMy (CorfiacHo napameTpam 3ameasieHusl).
CHauana otobpaxaeTcsa AlaXX, nocne octaHoBKM — ErrXX.

2: NMpopomkeHue paboTbl Ha YacToTe, 3agaHHON B P9-26.

Ha gucnnee — AlaxXX (aBapuiiHoe npeaynpexaeHue).
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DyHKLMO- HasBaHue [Anana3oH HaCTPOMKMU 3aBog. | Uam.
HanbHbINA yHKUMMN 3Hau.
koA
P9-26 YactoTa npu 0: Tekywias yactota 1 [s]
NPOAOIHKEHNN 1: OnopHas YacTtoTta
paboTbl nocne 2: BepxHuit npegen 4acToThbl
HeuncnpasBHOCTU 3: HwkHWin Nnpepen YacToThl
4: Pe3epBHas yactoTa (P9-27)
P9-27 PesepsHas 0.0 % ~ 100.0 % 100.0%| o
YyacTtoTa npu
HeucnpaBHOCTU

MapameTp P9-27 3apaeT pe3epBHy0 4acToTy (B % OT MakcMmarnbHOW), Ha
KOTOpYtO NepenaeT npeobpasoBatens Npu aBapuu, ecnu B P9-26 BbibpaHo 3Ha-
yeHue 4 («PaboTta Ha pe3epBHOI HYacToTe).

DyHKLMO- HasBaHue dyHKUMMN [Avana3oH Ha- 3aBoga. Usm.
HanbHbIA CTPOMNKMN 3Hau.
koA
P9-28 3awumTa oT XonocToro xoaa 0: HeaktuBHa 0 o
1: AkTuBHa
P9-29 YcTaBka X0nocToro xoga 0.0 % ~ 100.0 % 10.0 % o
P9-30 Bpewms 3agepxkun 0.0c~60.0c 1.0c u]
cpabaTbiBaHUs 3alWMTbI OT
XOJ10CTOro Xofa

Mpwu akTBHOM 3awmTe (P9-28 = 1) npeobpasoBaTenb NOCTOSIHHO CPaBHU-
BaeT BbIXOAHOW TOK ¢ noporom P9-29.

Ecnu Tok HWXKe nopora gonblue Bpemenn P9-30:

Pukcupyetcs owmnbka Err34.

BeinonHseTcs pevictere, 3agaHHoe B P9-24 (ocTaHOB/MPOAOmKeHne paboTbl).

®DyHKLMO- HasBaHue dyHKummn [Ounana3oH Ha- 3aBog. Uzm.
HanbHbIN CTPOWKMN 3Hau.
Kon
P9-31 YcTaBka obHapykeHus 0.0 % ~ 100.0 % 20 % o
OTKITOHEHWS CKOPOCTY (P0-14 — makcm-
MarnbHasi YactoTa)
P9-32 Bpemsi 06HapyxeHWst 0TKno- 0.0c~100.0c 10c =]
HEeHUsi CKOpPOCTN

OTa hyHKUMsa gocTynHa Tonbko npu paboTe MY B BekTOpHOM pexnme n 6e3
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perynupoBaHus KpyTSALLEro MoMeHTa.

Korpa MY obHapyxuBaeT, 4TO 4YacToTa BpalleHWs ABUraTens OTKIOHSET-
Cs1 OT 3ajaHHOW, 3HaYeHne OTKITOHEHWUsI CKOPOCTH Borblue, YeM 3HaveHne 06-
HapyXeHWs NpeBbllIeHNs 3agaHHon ckopocTn P9-31, a npoaomKutenbHoCTb
bonblue, Yem BpeMs obHapyeHUsi NpeBbILLEHUS 3afaHHoN ckopocTn P9-32,
npeobpasoBaTtenb coobaeT 06 owmnbke Err 29. P9-23 Takke MoxeT onpeae-
NsiTb cocTosiHMe paboTbl Y nocne c6os.

®DyHKUMO- HasBaHue cdyHkunn Ounana3oH HacTpoi- | 3aBoA. | WUam.
HanbHbIN (] 3Hau.
Koa
P9-33 YcraBka obHapyKeHust 0.0 % ~ 100.0 % 20 % a]
npeBbILLIEHNs 3aAaHHON (P0-14 — makcu-
CKOpOCTUN MarnbHas YacToTa)
P9-34 Bpemsi o6HapyxeHusi npeebl- | 0.0 ¢ ~100.0 ¢ 10c o
LeHWs 3aaHHON CKOPOCTUN

OTa hyHKUMSA 4OCTYNHa Tonbko npu paboTte M4 B BeKTOpHOM pexume 1 6e3
perynupoBaHns KpyTSALLEro MoOMeHTa.

Ecnun oTknoHeHve Oonblue 3agaHHOro 3HayeHus B napametpe P9-33, a
NPOAOIKUTENBHOCTL Bonblue, YeM Bpemsi 0BHapY>XeHUst OTKITOHEHNS CKOPOCTU
B napameTtpe P9-34, nogaeTcst aBapuiHbIA CUrHan HeucrnpaBHOCTU npeobpa-
3oBartens Yactotsl Err43. Mpu yctaHoske B napametpe P9-34 = 0.0 c. dyHKumMA

HeaKT1BHa.

3aLUUThI OT NEeperpysku

DyHKLMO- HasBaHue dyHKUMMN Avana3oH Ha- 3aBoga. Usm.
HanbHbIN CTPOWKMN 3Hau.
Koa
P9-35 KoadbcpuumeHT Toka ans 100 % ~ 200 % 100 % 8]

Mo3BonseT HaCTPOUTb 3aLLUTY Ars TOKOB Huxke 110 % HoMmuHana. Cm. onu-
caHue napameTpoB P9-00 — P9-02.

DyHKUMO- HasBaHue chyHkumMm [Ounana3oH Ha- 3aBog. U3m.
HanbHbIA CTPOMKMN 3Hau.
Koa
P9-40 YcTtaBka o6HapyKeHUs Toka 0.0 % —100.0 % o1 | 20.0 % o
npyu Manon Harpyske HOMWHarbHOro Toka
nsuratens P4-04
P9-41 Bpemsi o6HapyxeHusi Toka 0c-3000c 0.0c o
npu Manon Harpyske (0 - byHKuMA
obHapyxeHus
OTKIOYeHa)
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P9-42 Bpemsi camocbpoca npu 0 c—-60000c 0.0c a]

HEeWCnpaBHOCTW Marnow (0 - camocbpoc npu

Harpysku HencnpasHOCTN
ManoWn Harpysku
OTKIHOYEH)

®yHKUMA NpefHasHadeHa Ans obHapyXeHWs Toka Mpu Maron Harpyske.
3HayeHne P9-40 3apgaétcs B mpoueHTax OT HOMMHAmnbHOro Toka ABuraTtens
(P4-04). Mpu P9-41 = 0 cyHKumMA oBHapyxeHus Toka Npu Marnomn Harpyske
oTkntoyeHa. Mpu P9-42 = 0 cpyHKumMa camocbpoca npu HeUCnpPaBHOCTU Marown
Harpysku OTKroyeHa.

Mocne 3anycka yacTtoTHoro npeobpasoBatens, ecnu 3HadeHve P9-41 He
paBHO HyIO, OCYLLECTBMSIETCA KOHTponb Toka (P9-40 x P4-04). Ecnu Tok
OCTaéTCsi HWXKe YCTaHOBMeHHoro nopora P9-40 B TeuyeHne BpeMeHw,
npesblwatowero P9-41, aktueumpyetcs 3awmTta owubkon Err60. Mocne
nctedyeHus BpemeHu P9-42 npu HanuuMuM  HEWCNPaBHOCTM Y4aCTOTHbIN
npeobpa3oBaTtenb aBTOMaTU4eckn cbpacbiBaeT oOWKUOKYy M BO30GHOBNSET
paboTty. Ecnu HencnpaBHOCTb Obina copoLleHa Bpy4Hyt0 40 aBTOMATUYECKOro
cbpoca, npeobpasoBaTenb He ByaeT BO306HOBNATL paboTy aBTOMATUYECKN.

Fpynna PA: NapameTpsl NMUO-ynpaBneHuns

MWA-ynpaBneHne — 370 o6LWMIA MeToA ynpaBneHus npoueccom. MY pery-
NUpYeT BbIXOOHYI YacToTy Npv MOMOLLM MPOMOPLIMOHANBHON, MHTErpanbHOW,
anddepeHUmanbHON COCTaBMSIOLEN perynaTopa, Kotopas CpaBHMBAET MoKa-
3aHuWs curHana obpaTHOW CBSI3W 1 3afaHHOro curHana.

[aHHas yHKUMS NpUMEHSIETCSt ANst YNpaBreHUst TEXHONOrMYeCKUMU Npo-
Leccamm, TakMMKn Kak KOHTPOJIb NMOTOKA, KOHTPOIb AaBMNEHUsI U KOHTPOIb TEM-
nepaTypbl. Ha cnegytolem pucyHke nokasaHa npuHumnuansHas 6rnok- cxema
M O-perynupoBaHus.

OnopHasn BoixogHas
vacrora vacrora Hacoc-moTop Aarunk
NnA-perynsTop nasnexns

Ycraeka A A
PID(s) JG M P

DunbTp

Curvan o6paTHo# caasm

KOC

PucyHok 6.20 — Cxema MA/-peaynuposaHusi



DyHKUMNO- HasBaHue [nana3oH HacTPOMKMu 3aBog. U3m.
HanbHbIA yHKUMMN 3Hau.
koA,
PA-00 McTOuHMK onop- 0: MocTosiHHOe 3HaveHne (PA-01) | O o
HOro curHana 1: AHanoroBbIf Bxog Al (AIL)
MWO- ynpaBneHus | 2: AHarorosbivi Bxog Al2 (ans
mogenei ot 37 kBT)
3: MpoTokon ces3n Modbus RTU
4: BbICOKOYaCTOTHBI
mMnynbcHbli Bxog HDIS (ans
Mogenei ot 18.5 kBT)
5: MHorocTyneHyarbIi pexum
6: KHonkn BBEPX/BHI3
(noTeHuuomeTp)
PA-01 YcraBka onopHo- | 0.0 % ~ 100.0 % 50.0% | o
ro curHana NAg-
ynpaBneHus

PA-00 ncrnonb3yeTcs Ansa Bbibopa MCTOYHMKA 3a4aHus ONMOPHOro curHana
MO-ynpaBnennsa. OnopHoe 3afjaHue SBNAEeTCS OTHOCUTENbHOW BENUYMHOMN
1 Haxoautcs B guana3soHe oT 0.0 % o 100.0 %. CurHan obpatHow ceasu M-
perynsaropa Takke SABNSETCA OTHOcWTemnbHOWM BenuuvHon. Llenms TMU[-pe-
rynMpoBaHNs — ypaBHATb CUrHaN 3a4aHns U curHan obpaTHov CBA3N.

DyHKUMO- HasBaHue [Ounana3oH HacCTPOWKKU 3aBog. Uam.
HanbHbIN chyHKUMM 3Hau.
koA
PA-02 Bpewmsi nsme- 0.00c~ 650.00 ¢ 0.00c o
HeHWs 3afaHns
nmng

OnpepensieT Bpemsi nraBHOro n3meHeHus 3agaxusi ML ot 0 % go 100 %.
[Mo3BonsieT nsbexarb Pe3knx CKaYKoB YCTaBKU.

obpaTHoii cBA3n
MY A-ynpaBnexus

mopenen ot 37 kBT)

2: PasHocTb All — AI2 (ansa
mogenein ot 37 kBT)

3: MNpoTtokon ceasm Modbus
RTU

4: BbICOKOYaCTOTHBI
mmnynbcHbln Bxoa HDIS (ans
mogenen ot 18.5 kBT)

DyHKUMO- HasBaHue [Anana3oH HacTPOMKu 3aBog. Uzm.
HanbHbIN OyHKUMM 3Hau.
Koa
PA-03 McTOuHMK 0: AHarnorosbi Bxog Al (All) 0 =]
curHana 1: AnanoroBbivi Bxog Al2 (ans
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5-7: Peseps

OTOT napameTp ucnonb3yeTcs Anst Beibopa UCTOYHMKa curHana obpaTtHom
csizn MO-perynatopa. O6bpaTHas ceasb MNUO-perynsTopa sBNSETCst OTHOCU-
TenbHOW BENUYNHON 1 HaxoauTcs B gnanasoHe ot 0.0 % go 100.0 %.

MWA-ynpasnexus

Ta yBenuuvBaeTcs
C YMeHbLLEHNEM
curHana
obpaTHo cBA3K)
1: O6bpaTHoe (4a-
cTOTa yMeHbLUaeT-
€S C YMeHbLUEHU-
eM curHana
obpaTHol cBA3M)

DyHKLMO- HasBaHue dyHKUMMN [OvnanasoH Ha- 3aBoga. U3m.
HamnbHbIA CTPOMKMN 3Hau.
Koa
PA-04 Hanpasnenne pencraus 0: MNpsmoe (4acto- | O o

BaxHo: HanpasJieHne MOXeT UHBEPT

npoBaTbcsi Yepe3 dyHkumo 35 BXoa-

AunanasoHa curHana Ng-
ynpaBneHus

HbIX KNnemMmm.
DyHKLMO- HasBaHue dyHKUMMN [unana3oH Ha- 3aBog. Uzm.
HanbHbIN CTPOWKMU 3Hau.
koA
PA-05 MaxkcumanbHoe 3HaveHne 0 ~ 65535 1000 o

3HayeHue aToro napameTpa sBnseTcs 6eapa3mepHoi BenmyimHon. Mcnons-
3yeTcs ANs yCTaHOBKM 3a4aHHOM BeNn4ynHbl curHana MNi-ynpaenexus n senu-
YWHbI CUrHana obpaTHoW CBA3W.
MacwwtabupyeT 3Ha4eHus ans otobpaxeHus yctasku (U1-10) n obpaTtHoin
cesizu (U1-11).
OTob6paxaemoe 3HayeHve = (PakTuyeckoe 3HaveHue B %) x PA-05/100.
Hanpumep, PA-05 = 4000, yctaBka = 60 % — U1-10 = 2400

DyHKUMO- HasBaHue chyHkumMm [Ouana3oH Ha- 3aBog. Uzm.
HanbHbIN CTPOWKM 3Hau.
Kon
PA-06 MponopuvoHanbHbI k03d- 0.0 ~100.0 20.0 o
duumeHT M- ynpasneHus
KP1
PA-07 Bpewms uHTerpvpoBaHus 0.01¢~10.00c 2.00c o
Ma-ynpasnexus TI1
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PA-08 Bpewms audpdepeHumpoBanmna | 0.000 ¢ ~ 10.000 ¢ | 0.000c o
MO-ynpaenexnns TD1

Yem Bbllle 3HaYeHWe nponopumoHanbHoro ycunenuss KP1, tem Gonblue
0o6bem perynupoBKk/ 1 Tem BbiCTpee OTKIMK, HO CIILLKOM Gornblloe 3HavYeHne
MOXeT BbI3BaTb konebaHusi B cucteme; 4em Hmwke 3HadeHne KP1, Tem Gonee
yCTONYMBa cMCTEMA W MeANEeHHee OTKIWK.

Yem Bbllle 3HaYeHVe BpemMeHn nHTerpuposanus Tl1, Tem meaneHHee oT-
KUK 1 6onee cTabunbHbIA BbIXOAHOW CUrHan, Xyxe CrnoCobHOCTb KOHTPOMs
bnyKTyaumii MHTEHCUBHOCTM cUrHana obpaTHON CBSA3W; YeM HWXE 3HaveHune
TI1, Tem GbiCcTpee OTKNMK U cunbHee pnykTyauum BbIXOAHOTO CUrHana; CruLu-
KOM HM3KOe 3HaYeHVe MOXET Bbl3BaTb konebaHus.

YcTaHoBWUTb Npegen ycunenus auddepeHumaTopa MOXHO Mpy NOMOLLM
BpeMeHu anddepeHumpoBaHust TD1 Takum ob6pasom, YTobbl obecneynTb He-
06XxoAnMBbIV ypoBeHb AnddepeHLmanbHOM COCTaBMALLEN Ha HU3KON U BbICO-
Kow yacTtoTe. Yem bornblue Bpemsi AnddepeHLpoBaHns, TeM BblLLE AUana3oH
perynmpoBKu.

DyHKUMO- Ha3BaHue cyHkumnm Ounana3oH Ha- 3aBog. Uam.
HanbHbIA CTPOMKMN 3Hau.
Koa

PA-09 YacToTta cpesa npu obpatHom | 0.00 'y ~ PO-14 0.00 'y s]
HanpasneHuu aevicteus MNAO-
ynpaBneHus

Korpa BbixogHas YactoTa npu MAO-ynpaBneHun siensieTcsa oTpuuaTenbHon
(obpaTHoe HanpaBneHve BpalleHus N4Y), 3agaHHoe 3Ha4YeHne n 3HavyeHne o0b-
patHown cesasu ML moryT coBnagath. B onpegenéHHbix onepaumsax sanpeLla-
€TCS UCMOMb30BaTh BLICOKYHO YacTOTy npu obpaTHOM BpaLleHun. PyHkums PA-
09 npumeHseTca AN yCTaHOBKM BEPXHErO nopora npu obpaTtHoM HanpaeneHu1
BpaLLeHus.

DyHKUMO- HasBaHue chyHkumMm [Ounana3oH Ha- 3aBog. Uam.
HanbHbIA CTPOMKMN 3Hau.
Kon
PA-10 Mpepnen otknoxexuns NMAO- 0.0 % ~ 100.0 % 0.0% [u}
ynpaBneHus

Ecnu pasHyua mexay yctaBkon n obpatHon cBasbio meHblue PA-10, MO
npekpaLiaeT perynmpoBky.
Hanpumep, ons noaoepkaHvs AaBneHus + 2 % HyHO ycTaHoBuTb PA-10 = 2.
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DyHKLMO-

coctasnstoLen M- ynpas-
neHns

Ha3saHue cyHkumm Ounana3oH Ha- 3aBog. U3m.
HanbHbIN CTPOWKMU 3Hau.
Kon
PA-11 Mpenen auddeperumansHon | 0.00 % ~ 100.00 % | 0.10 % [s]

Mcnonb3yeTcsa ansa yctaHoBKM AvanasoHa AuddepeHumansHoro koaddu-
unenta MNNO-perynatopa. Mpu NUA-perynuposaHnm anddepeHumanbHbli KO-
adppuLmMEHT MOXeT BbI3BaTb konebaHus cuctemeol. NMoatomy auddepeHumans-
Hoe perynupoaxue MN[-ynpaBneHusi orpaHnYeHo HeGoMbLUMM AMana3oHOM.

DyHKUMO- Ha3BaHue cyHkumm Ownana3oH Ha- 3aBog. Uam.
HanbHbIA CTPOMKMN 3Hau.
Koa
PA-12 Bpems cunbTpoBaHus cur- 0.00c ~60.00c 0.00c [s]
Hana obpatHoii ces3u M-
ynpaeneHust
CrnaxvsaeT nomexu 06paTHOl7I CBSA3W. YBEnuuMBaeT 3anasgbiBaHne CUCTEMbI.
DyHKUMO- HasBanue cyHkumn [Onana3oH Ha- 3aBoa. | Uam.
HanbHbIN CTPOMNKH 3Hau.
Koa
PA-13 Mopor obHapyxeHus curHana | 0.00 % ~ 100.00 % | 0.00 % o
obpartHoii cesiav MAI- ynpas-
neHus
PA-14 Bpewms noaTBepxaeHusa note- | 0.00 ¢ ~3600.00c | 0.00c [u]
pu curHana o6paTHOW CBA3N
MY A-ynpaBneHus

OTOT (PYHKLUMOHAMBHBIV KOA UCNONb3yeTcs AN onpeaeneHns notepu cur-
Hana obpatHoi cesian MWA. Mpu noTepe curHana (curHan obpaTHoOW cBA3M <
PA-13, ponbwe PA-14) dukcupyetcs owmnbka ERR32.

koadduumnent NMNA- ynpas-
nenua KP2

DyHKUMO- HasBaHue chyHkumMm [Ounana3soH Ha- 3aBog. Uam.
HanbHbIN CTPOWKM 3Hau.
koA
PA-18 MponopuvoHanbHbIv 0.0 ~ 100.0 20.0 a]
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PA-19 Bpewms uHTerpvpoBaHus 0.01~10.00c 2.00c
Ma-ynpaenexus T12
PA-20 Bpewmsi andpdepeHumpora- 0.000 ~ 10.000 ¢ 0.000c
Hua NUA- ynpasnexus TD2
PA-21 YcnoBue nepekntioyeHme 0: MepekntoyeHne 0
mexay napameTpamui 1 n 2 BbIKITIOYEHO
MYA-ynpaBneHus 1: MepekntoyeHne
no undposoin
krnemMme
2: MepekntoyeHne
Mo MpeBbILLIEHNIO
OTKIIOHEHNS
PA-22 OTKnoHeHue ANs nepeknio- 0.0 % ~ PA-23 20.0% [m]
YeHWst Mexay napameTpamu
Ma-ynpasnexus 1
PA-23 OTKNOHeHWe Ans nepeknio- PA-22 ~100.0 % 80.0% [u}
YeHUs Mexay napameTpamu
MWA-ynpaenexus 2

B HekoTOpbIX TEXHOMOrM4eckux npoueccax nepeknioyeHne napameTpos
MW tpebyeTcs, korga ogHa rpynna napametpos MW He moxeT yaoBneTso-
puTb TpeboBaHWe BCero BbINOMHSAEMOro npouecca. MNapameTpsl perynsatopa
PA-18 — PA-20 yctaHaBnuBatoTcs Takke, kak PA-06 — PA-08. MNepekntoverne
MOXeT ObITb peanna3oBaHo nMMbo Yepe3 BXOAHbIe KNeMMbl, NMbo aBToMaTuye-
CKW, B 3aBMCUMOCTM OT CuUrHamna paccornacoaHus. Ecnu BeibpaHo nepexknto-
YeHune Yepes BXOAHYIO KNeMMy, TO KneMMe A0omKHa OblTb HasHauYeHa yHKLMS
43«[Mepekntovatens napametpos MW-ynpasnexHus». Ecnn knemma B cocTo-
saHun «BbIKI», To BeIGMpaeTcs rpynna 1 (c PA-06 n PA-08). Ecnu knemma B
cocTosiHum «BKI», BbiGupaetcs rpynna 2 (PA-18 — PA-20). Ecnu BbibpaHo aB-
TOMaTUYeCKoe NepekrioYeHre, Koraa 3HayeHne OTKIOHEHNA Mexay obpaTHow
cBs3bto MU n ycraHoskor MU MeHbLUe, Yem 3HadveHne PA-22, BbibupaeTcs
rpynna 1. Korga 3HayeHue OTKMOHeHus mexay obpaTtHom cessbio ML n
HacTponkon MWL Bbiwe, Yem 3HaveHne PA-23, Bbibupaetcs rpynna 2. Korga
OTKNoHeHue Haxogutca mexay PA-22 n PA-23, napameTtpsbl MU[-perynsaropa
NpeAcTaBnstoT coOOM NUHENHOe MHTEePnonvpoBaHHOE 3HaYeHue ABYX rpymnn
3HaYeHWI NapamMeTpoB, KaK MoKasaHo Ha pUcyHke 6.21.
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NapameTpol MNO A

Mpynna 1 napameTpoe MAL

Mpynna 2 napameTpos MAL

>

PA-22 PA-23 Paccornacosanue M1

PucyHok 6.21 — lNepeknoyeHue napamempos /]

DyHKLMO- HasBaHue dyHKUMMN [Avana3oH Ha- 3aBoga. Usm.
HanbHbIA CTPOMKMN 3Hau.
Koa

PA-24 HauanbHoe 3HaveHune M- 0.0 % ~ 100.0 % 0.0% =]
ynpaBneHust

PA-25 Bpewms 3agepxku HavanbHoro | 0.00 ¢ ~ 650.00 ¢ 0.00c [s]
3HaveHusa M- ynpasneHus

Mpw 3anycke M4 3anyckaet MAO-ynpasneHue TornbKo nocne Toro, kak k-
cupyeTcs onopHoe 3HayeHue (PA-24) B TeyeHVe BpEMEHU, YCTAHOBIEHHOTO B

PA-25.
BeixoaHas
vactota T

PA-24 ’-\_v

Bpems

Bpemsa coxpaHeHus
HavaneHoro
3Ha4eHns PA-25

PucyHok 6.22 — BpeMsi coxpaHeHUs1 OropHO20 3Ha4YeHUsT
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DyHKLMO- Ha3saHue cyHkumm Ounana3oH Ha- 3aBog. U3m.

HanbHbIN CTPOWKMU 3Hau.
Kon
PA-26 MakcumanbsHoe OTKIIoOHeHne 0.0 % ~ 100.0 % 1.0% [s]

Mexay ABYMs BbIXxodamu
MWA-perynsitopa

B MPSIMOM HanpaBneHuu
PA-27 MakcumanbHoe OTKIMoHeHne 0.00 % ~ 100.00 % | 1.00 % a]
MeXxay OBYMS BbiIXxodamu
MWA-perynsTopa B o6paTHOM
HanpaeneHun

OTKNOHeHWs curHana obpaTHON CBA3M B MPSIMOM 1 0BpaTHOM HanpaBieHnM.
PA-26 1 PA-27 cooTBETCTBYIOT MakCMmManbHOMY abCOMOTHOMY 3HAYEHMIO.

DyHKLMO- HasBaHue dyHKUMMN [Avana3oH Ha- 3aBoga. Usm.
HanbHbIN CTPOWKMU 3Hau.
Kon
PA-28 BeiGop pevicteus ans 00~11 00 =]
VHTerpanbHON cocTaBnsioLLen
MO-perynatopa

MapameTp npeacTtasnseT coboi ABY3HaYHOE YUCHO, rae:

EpnHunupel (nocnepHsas umdpa): Hactporika nHTerpansHoro pasgeneHus.

[Hecatku (nepeas undpa): MNoBeaeHne nHTerpaTopa Npu HacbILLEHNN.

WHTerpanbHoe pasgeneHue (eAMHULbI)

0: OTKIHOYEHO.

WMHuTterpanbHas coctasnsiowas N scerga aktnueHa, He3aBUCKMMO OT CO-
CTOSIHUSA BHELLHWX CUTHAmNoB.

1: BkntoyeHo.

WHTerpaTtop ocTtaHaBnmuBaeTCs, €Cnv akTUBMPOBaH MHOrOyHKLUMOHamMb-
HbI LMdPpoBO BxoA C chyHKUMeN 38 (Nay3a MHTErpupoBaHus).

B atom cnyyae MWL paboTaeT Tonbko Ha nponopumoHansHoii (P) n andg-
hepeHumansHoii (D) cocTaBnsOLLMX.

OcTaHOB UHTerpaTopa npu HacbIWeHUU (0ecATKM)

0: NMpopomxaTb MHTErPUPOBAHME.

WHTerpanbHaa cocTaBnsioLwas npoaoshkaeT HakanmBaTbCs, Aaxe ecnu
BbIxog MWA goctur makcumyma/mvHumymMa. MoxeT npuBecTu K 6onbLuoMy ne-
peperynvpoBaHuio Nocse BbIXoAa M3 HacCbILEHUS.

1: OcTaHOBUTbL UHTErPUpPOBaHUe.

MHTerpatop 3amopaxwvBaeTcs, korga Bbixog PID gocTturaet npegenbHOro
3HayeHus (Hanpumep, 0 'y Uy Makc. YacToTbl).

YMeHbLUaeT nepeperynuposaHmne n konebaHums.
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DyHKLMO- Ha3saHue cyHkumm Ounana3oH Ha- 3aBog. U3m.
HanbHbIN CTPOWKMU 3Hau.
Kon
PA-29 M O-ynpaBnexue Bo Bpemsi 0: HeaktusHO 0 s]
ocTaHoBa 1: AKTMBHO

McnonesyeTcs Ana npogorkeHuns npouecca NU-ynpaBneHns B cocTos-
HUKN OCTaHOoBA.

Fpynna Pb : MapameTpbl AnA cneunanbHbIX NPUMEHEHUN

DyHKUMS 4aCTOTbl Ka4aHUsi MPUMEHSIETCS B MPUBOAHbBIX CUCTEMAX, B KOTOPbIX
TpebytoTcs PYHKLMM NepemMeLLeHns U HaMmaTbiBaHus. MpuHUMN 3aknoyaeTcs B
TOM, 4TO BbIXxogHasi YactoTta 14 konebneTcs BBEpX 1 BHWU3 OTHOCUTENBHO YCTaHOB-

NEHHON YacToTbl. AMNUTyada kavanus yctaHasnveaetcs B Pb-00 n Pb-01. Korga
Pb-01 yctaHoBneH Ha 0, byHKUMS HeaKTUBHA.

BoixogHas

wacrora (Fy) AunnuTyAa KauaHus

BepxHuit npegen +Aw / /\ /k
acrorsi SN
KauaHus -Aw /

YcTaHoeneHHas =
vacrora Yacrora crauka = Aw * Bpems HapacTaHua

i Bpewms (1)
HwxHui npegen ¢ TPeyronsHoA BONHbI
vacrorsi 1 fasron Ha R
— N e LMK YacToTsi KavaHns LI
' pasroHa -
Curvan
3anycka [sameanenms

PucyHok 6.23 — Vinnrocmpauyusi oyHKUUU Yacmombl Ka4aHusi

DyHKLUMNO- HasBaHue [Anana3oH HacTPOMKMu 3a- Uam.
HanbHbIA hyHKUUM BOA.
Kop, 3Hau.

Pb-00 YcraHoBka 0: OTHOCUTENbHO OMOpHOM YacToTbl | O
pexuma yactotsl | 1 OTHOCUTENBHO MakCUManbHoOW
KauyaHws YacToTbl

3TO0T NapameTp ucnonbayeTtcs Ans Bbibopa 6a30BoIN HaCTOTbI KaYaHWs.

0: OTHOCUTENBHO OMOPHOM YacToTkl (B 3aBMcMmocTn oT P0-06). Amnnu-
TyAa KayaHusi 3aBUCUT OT OMOPHOW YaCTOThbl U SIBMSETCSH NEPEMEHHOMN.

1: OTHOCUTENBbHO MaKCMManbHOW YacToThbl (MakCUManbHas BbIXOAHas
yactoTta P0-14). AMnnuTyaa ka4yaHusi sBNsieTCs NOCTOSIHHOM.

DyHKLMO- Hassanue cdyHkunmn Ounana3oH Ha- 3aBog. Uam.
HanbHbIN CTPOWKMU 3Hau.
Kon

Pb-01 AmnnuTyaa yactoTbl kadanust | 0.0 % ~ 100.0 % 0.0 %
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Pb-02 AMNNnTyaa YacToThbl Ckavka 0.0% ~ 50.0% | 0.0% | o

OTOT napameTp ucnonb3yeTcs Ans onpedeneHus amnnuTyabl KadaHust n
amMnuTYAbl YacTOThl ckavka. YacTtoTa KavaHus orpaHuyYeHa BEPXHUM U HUXK-
HUM NpeaernoM 4acToThbl.

*Ecnn Pb-00 = 0, To chakTnyeckass amnnutyga kavanus AW saBnsietcs

pe3ynbTaToM BbIYMCIIEHUSI ONMOPHON YaCTOTbI, YMHOXEHHON Ha Pb-01.

*Ecnn Pb-00 = 1, To dakTuyeckas amnnutyga kadaHns AW sensetcs pe

3ynbTaTOM BblYMCMEHMS MaKCMMarbHOW 4acToTbl, yMHOXeHHOW Ha Pb-00.

YacrtoTta ckadka = amnnutyaa kadaHns AW x Pb-02 (amnnutyga vactotbl

cKauka).

* Ecnu Pb-00 = 0, To YacToTa ckayka SiBnsieTcs NepeMeHHON BENMYNHON.

» Ecnn Pb-00 = 1, To yacToTa ckayka SBNSE€TCA NOCTOSHHOW BENNYMHON.

YacToTa ckayka orpaHM4eHa BEPXHUM U HDKHMM MPeaenom YacToThl.

DyHKLMO- HasBaHue dyHKUMMN [Avana3oH Ha- 3aBoga. Usm.
HanbHbIN CTPOWKMN 3Hau.
Koa

Pb-03 MpogomkuTenbHOCTb LmMKna 0.0c~3000.0c 10.0c [u}
4acToTbl Ka4yaHust

Pb-04 KoadhcpuumeHT BpemeHnn 0.1 % ~ 100.0 % 50.0 % o
HapacTaHWs TpeyronbHow
BOIHbI

Pb-03 onpeaensieT Bpemsi MOIHOTO LiUKa YacToThl KaYaHus.

Pb-04 3apaet npoueHT BpemeHu ot Pb-03.

» Bpemsi HapacTaHusl TpeyronbHON BOrHbl = Pb-03 (LMKN YacTOTbl kavyaHus)
X Pb-04 (koathcbrLIMEHT BpeMeHN HapacTaHUs TpeyronbHO BOHbI, eAuHMLA: C).

» Bpems cnapa TpeyronbHon BonHbl = Pb-03 (uukn YyacToTbl kadanus) X (1 —
Pb-04 KoadhpuLmMeHT BpeMeHN HapacTaHusi TPEYronbHOM BOMHbI, EANHMLA: C).

DyHKLMO- HassaHue cyHKkUMMN [Ovana3oH Ha- 3asoa. Uam.
HanbHbIN CTPOWKMN 3Hau.
Koa
Pb-05 YcTaHoBneHHas anvHa Om~ 65535 m 1000 m [u}

Pb-06 Peseps - - -

Pb-07 KonuuyecTBo uMnynbcoB Ha 0.1 ~ 6553.5 100.0 a]
meTp

INSTART® 142



MHdopmauma o anuHe cobupaeTtcs undpoBbIMU BXOAHBIMU KIieMMaMu
(D). Pb-06 BbluncnisieTcst NyTem AeneHnst Konmyectsa UMnynbCcoB, COBpaHHbIX
knemmon S, Ha Pb-07 (konmyecTBO MMMNynbCOB Ha METP).

Korga dpaktuyeckan anvHa Pb-06 npeBblwaeT 3agaHHoe 3HaveHune B Pb-
05, BbIXOAHas Knemma ¢ COOTBETCTBYHOLLLEN DYHKLMEN NEPEXOaUT B COCTOSHME
«BKI». Onepaums cbpoca pacCTosiHAA MOXET BbINOMHATLCS Yepe3 BXOAHYH
knemmy ¢ dpyHkumen 31. [ins nonyyYyeHns OONOMHUTENbHON MHAOpMaLUK CM.
onucaHune P5-00 — P5-03.

BxogHas knemma ¢ dyHkumen 30 ncnonb3yeTtcs Ans nogcyeTa MMMynbCoB.

Ecnun yacTtoTa MMnynbCoB CNMLLKOM BbICOKa, HY>KHO MCMOMb30BaTb UMMYb-
cHble Bxoabl HDI (He nogaepxusaeTtcs B cepun NCI).

DyHKUMO- Ha3BaHue cyHkumnm Ounana3oH Ha- 3aBog. Uzm.
HanbHbIN CTPOMKMN 3Hau.
Koa
Pb-08 YcTaHOBNEHHOe 3HaveHne 1~ 65535 1000 [s]
cyeTymka (ocTaHOBKa
cyeTymka)
Pb-09 YcTaHOBNEHHOe 3HaveHne 1~ 65535 1000 [s]
cyeTymka (NpoaomKeHne
cyeTymka)

CyeTunk paboTaeT no curHanam, nocTynawLlLUMM Ha KrnemMmy LudpoBoro
Bxofa (dpyHkums 30).

Korpa 3HaveHune cyeTunka 4OCTUraeT YCTaHOBMNEHHOro 3HadyeHus (Pb-08),
Knemma BbIXOAa, KOTOPOW HasHaveHa (PYHKUMSA «JOCTUrHYTO YCTaHOBMEHHOe
3HaYeHve cyeTUmnKa», nepexoaut B coctosiHne «BKI». 3aTem cueTumk npekpa-
waet cyeT. Korga 3HadeHve cyeta JOCTUraeT HasHavyeHHoro 3HaveHus (Pb-09),
KNneMMa BbIXoAa, KOTOPOW HasHadeHa hyHKUMS «OOCTUIHYTO Ha3HaYeHHOe 3Ha-
YeHue cyeTymKay, nepexoauT B coctosiHue «BKJl». 3aTem cueTumk npogonxa-
€T cunTaTb, Noka He ByaeT AOCTUIHYTO YCTaHOBIIEHHOE 3HaYeHue cyeTa. Pb-09
OOmKeH bbITb MeHbLUe unu paseH Pb-08.
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Ipynna PC: coyHKLUMM MHOrocTyneH4aToro pexuma m MINK

MHorocTyneHyaTtbll peXuM MMeeT MHOXEeCTBO (YHKUMA. [ToMMMO MHO-
rOCTYNeH4YaToro pexumMa yrnpasrieHUsi CKOPOCTW, MOXHO MCMOfb30BaTb Asst
HaCTPOWMKN MCTOYHMKA HanpshkeHus pasgenbHoro U/f u HacTtponku MUA- npo-
uecca. Kpome Toro, MHOroctyrneH4aToe ynpaBreHUe UMEET OTHOCUTENbHbIE
3HAYEHWsI.

DyHKLMO- HasBaHue dyHKUMMN [Ovana3oH HacTPOWKM 3aBoa. | Usm.
HanbHbIA 3Hau.
Kop,

PC-00 CkopocTb cTyneHu 1 -100.0 % ~ 100.0 % (ot 0.0 % o
MHOrOCTyMneH4aToro 3HaYeHNs MakcUmarb-
pexuma urn MK Homn yacToTbl P0O-14)

PC-01 CKOpOCTb CTyNeHun 2 -100.0 % ~ 100.0 % (ot | 0.0 % o
MHOroCTyrneH4aToro 3HaYeHnsa Makcumanb-
pexuma unn MK HoW yacToTbl PO-14)

PC-02 CkopocTb cTyneHu 3 -100.0 % ~ 100.0% (ot | 0.0% a]
MHOroCTyrneH4aToro 3Ha4YeHnsa Mmakcumarnb-
pexuma urn MK Homn yacToTbl PO-14)

PC-03 CKOpOCTb CTyNeHu 4 -100.0 % ~ 100.0 % (ot | 0.0 % o
MHOroCTyneH4aToro 3Ha4YeHns Makcmarnb-
pexuma unn MK Hol yacToTbl PO-14)

PC-04 CkopocTb cTyneHn 5 -100.0 % ~ 100.0% (ot | 0.0% =
MHOrOCTYMneH4aToro 3Ha4YeHns Mmakcumarnb-
pexuma urn MK Hom yacToTbl P0O-14)

PC-05 CKOpOCTb CTyNeHn 6 -100.0 % ~ 100.0 % (ot | 0.0 % o
MHOrocTyneH4aToro 3Ha4YeHus Makcumarnb-
pexuma unn MK Hol yacToTbl PO-14)

PC-06 CKopoCTb CTyneHu 7 -100.0 % ~ 100.0 % (ot | 0.0 % o
MHOrOCTYyMneH4aToro 3Ha4YeHunsa Mmakcumanb-
pexuma un MK Hom yacToTbl P0-14)

PC-07 CkopocTb CTyneHu 8 -100.0 % ~ 100.0% (ot | 0.0% a]
MHOroCTYyneH4aToro 3HaAYeHUs Makcumanb-
pesuma unu MK Hom yacToTbl P0-14)

PC-08 CKopOCTb CTyneHn 9 -100.0 % ~ 100.0 % (ot | 0.0 % o
MHOrOCTYMNeH4YaToro 3HaYeHNs MakcUmarnb-
pexuma urn MK HoW yacToTbl PO-14)

PC-09 CkopocTb cTyneHmn 10 -100.0 % ~ 100.0 % (ot | 0.0 % a]
MHOrocTyneH4aToro 3Ha4YeHus Makcmarnb-
peskuma unn MK Hom yacToTbl P0-14)
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PC-10 CkopocTb cTynenn 11 -100.0 % ~ 100.0% (ot | 0.0% a]
MHOrOCTYMeH4aToro 3HaYeHVsA MakcUmarb-
pexuma unn MK Hom yacToTbl P0O-14)

PC-11 CKOpOCTb CTyneHn 12 -100.0 % ~ 100.0 % (ot | 0.0 % o
MHOrOCTYNeH4aToro 3HaYeHnsa Makcumanb-
pexuma urn MK Hom yacToTbl P0O-14)

PC-12 CKopoCTb CTyneHu 13 -100.0 % ~ 100.0 % (ot | 0.0 % o
MHOroCTyneH4aToro 3HaYeHVst MakcUmarb-
pexvma nnm MK Hom yacToTbl P0O-14)

PC-14 CkopocTb cTynenu 15 -100.0 % ~ 100.0% (ot | 0.0% a]
MHOrOCTYneH4aToro 3HaYeHNs MakcUmarb-
pexxuma nnv MK Homn yacToTbl P0O-14)

PC-15 CkopocTb cTyneHu 16 -100.0 % ~ 100.0% (ot | 0.0% [s]
MHOTOCTYNeH4YaToro 3HaYeHns MakcMmarnb-
pexuma nnu MK HoW yacToTbl PO-14)

MHorocTyneH4aTbll PeXUM MOXET WCMOMb30BaTbCA ANS HACTPOMKMU Ya-
CTOThbI, pa3genbHoro HanpsbkeHus U/f n npouecca MWA. MHoroctyneHuaToe
ynpaeneHne npefoctaBnseT OTHOCUTENbHblE BENWYUHbI B AManasoHe OT
- 100.0 % po + 100.0 %. Mexay CTyneHsAMM MOXHO NepeknioyaTbCsa npu no-
MOLLM Pa3nuyHbIx KOMBUHaLUUIA LundpoBbIx knemwm. MNMoapobHee cv. onucaHue
2pynnbl P6.

DyHKUMO- HasBaHue chyHkumm [Anana3oH HacTpow- 3aBog. Uam.
HanbHbIN Kn 3Hau.
Kon
PC-16 Pexum okoHYaHus uukna 0: BbinonHeHne 0 o
MK ofHoro uukna paboTbl
1 0CTaHoB

1: BeinonHexve
OfHOro Lumkna paboTbl
1 NpoAoIKeHne
paboTbl Ha nocnegHew
CKOpPOCTN

2: HenpepbiBHas
umknmyHas pabora

MNK moxeT BbITb NGO UCTOYHUKOM HacTOTbl, MO0 NCTOYHMKOM Hanpsike-
Husi, pasgenbHoro U/f. Korga B kayecTBe MCTOYHMKA Y4acTOThbl UCMONb3yeTcs
npoctow IMIK, To nonoxuTenbHble UNU oTpuuaTenbHble 3HaYeHUs napameTpoB
ot PC-00 po PC-15 onpegenstoT HanpaBneHue aswxeHusi. Ecnv 3HaveHus
napameTpa oTpuuaTenbHble, 3TO 03HavaeT, 4Yto Y paboTaeT B o6paTHOM Ha-
npaBneHuu.
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DyHKLMO- Ha3BaHue cyHkumm [nana3oH HacTPOWKKU 3aBog. U3m.
HanbHbIA 3Hay.
Kon
PC-17 Lewncteue MJIK npu 0: bes 3anomMuHaHus 0 [u]

1: 3anomuHaHue TonbKo
npu aBapuiHoOmM
OTKIMOYEHUN

2: 3anomviHaHve TomnbKo
npwv WTaTHON OCTaHOBKe
3: MNonHoe
3anoMuHaHvue

OTKNKOYEeHUN NnTaHnA
nnu octaHose

MapameTp onpeaensieT, COXpaHsieT N YacTOTHbI NpeobpasoBaTenb AaH-
Hble O TekyLleM aTane u Yactote paboTbl BcTpoeHHoro MK npu:

* ABapUHOM OTKITIOYEHWUMN NUTaHUS;

* LTaTHOM ocTaHoBKe.

0: Be3 3anomuHaHusA

MJIK Bcerga 3anyckaeTtcs ¢ Havana nporpammel (1-s1 CTyneHb, Yactota no
YMOMYaHUIo).

1: 3anoMuHaHMe TONbLKO NPU aBapUNHOM OTKITHOYEHUM

Mocne BoccTaHoBneHus nutanus MIK npogomkaeTt paboTy ¢ npepBaHHOro
aTana. lNpu wraTHoM 3anycke — cOpOC K Ha4any nporpammbl.

2: 3anomMuHaHue ToNbKO NPM WTaTHON OCTaHOBKE

Mpwu pyuHom 3anycke MNJ1K Bo3o6HoBNsieT paboTy ¢ nocnegHero atana. Mpu
aBapuyNHOM OTKMoYeHn — copoc.

3: NonHoe 3anoMuHaHue

MNK coxpaHsaeT cocTosiHue B no6om cryyae (M Mpy OTKITHYEHUN NMUTaHWS,
1 NpU OCTaHOBKE).

®DyHKLMO- HasBaHue dyHKUMMN [Anana3oH HacTPOMNKMK 3aBop. U3m.
HanbHbIA 3Hau.
Koa
PC-18 Bpewms BbinonHeHus 0.0 ¢ ~ 6500.0 ¢ (nnn 00c) | o
ctynenmn 1 (MNK) 4, B 3aBMCMMOCTN OT
3HayeHusa PC-50)
PC-19 BapwvaHT BpemeHu pas- 0~3 0 o
roHa/ 3amepnnexHvs ans
ctynenmn 1 (MNK)
PC-20 Bpewms BbinonHeHus 0.0 ¢ ~ 6500.0 ¢ (nnn 00c() | o
ctynexu 2 (MNK) 4, B 3aBMCUMOCTM OT
3HayeHust PC-50)
PC-21 BapwuaHT BpemeHu pas- 0~3 0 o
roHa/ sameanenus ans
ctynenu 2 (MNJIK)
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PC-22 Bpems BbinonHexHus 0.0 ¢ ~6500.0 ¢ (unn 00cH) | o
ctynenun 3 (MJIK) 4, B 3aBMCUMOCTHM OT
3HayeHusi PC-50)
PC-23 BapwaHT BpemeHu pas- 0~3 0 o
roHa/ sameanenus ans
ctynenun 3 (MJIK)
PC-24 Bpems BbInonHeHus 0.0 ¢ ~ 6500.0 ¢ (unu 00cH) | o
ctynenm 4 (MJIK) 4, B 3aBUCUMOCTHM OT
3HayeHusi PC-50)
PC-25 BapwuaHT BpemeHu pas- 0~3 0 o
roHa/ 3sameanexuns ans
ctynenu 4 (MNJIK)
PC-26 Bpems BbINonHeHus 0.0 ¢ ~ 6500.0 ¢ (unu 00cu) | o
ctynenun 5 (MJIK) 4, B 3aBUCUMOCTHU OT
3HayeHuns PC-50)
PC-27 BapuaHT BpemeHu pas- 0~3 0 o
roHa/ sameaneHus ans
ctynenu 5 (MNJIK)
PC-28 Bpems BbINonHeHus 0.0 ¢ ~ 6500.0 ¢ (unu 00cH) | o
cTyneHu 6 (MNJIK) 4, B 3aBMCUMOCTM OT
3HayeHuns PC-50)
PC-29 BapwuaHT BpemeHu pas- 0~3 0 o
roHa/ saameaneHus ans
cTyneHu 6 (MNJIK)
PC-30 Bpems BbINOnHeHUs 0.0 ¢ ~ 6500.0 ¢ (unu 00cu) | o
ctynenu 7 (MNJIK) 4, B 3aBMCUMOCTM OT
3HayeHuns PC-50)
PC-31 BapwaHT BpemeHu pas- 0~3 0 o
roHa/ 3sameanexuns ans
ctynexmn 7 (MNK)
PC-32 Bpewms BbinonHeHust 0.0 ¢ ~6500.0 c (unmn 00cu) | o
ctynexm 8 (MNK) 4, B 3aBMCUMOCTM OT
3HaveHusa PC-50)
PC-33 BapwaHT BpemeHu pas- 0~3 0 o
roHa/ sameanexus ans
ctynexu 8 (MNK)
PC-34 Bpewms BbinonHexHus 0.0 ¢ ~ 6500.0 ¢ (unn 00cu) | o
ctynenmn 9 (MJIK) 4, B 3aBMCUMOCTM OT
3HayeHust PC-50)

147

instart-info.ru




PC-35 BapuaHT BpemeHm pas- 0~3 0
roHa/ 3aameaneHus ans
ctynenu 9 (MNJIK)
PC-36 Bpems BbInonHeHus 0.0 ¢ ~ 6500.0 ¢ (unu 0.0c(v)
ctynenu 10 (MNK) 4, B 3aBMCUMOCTM OT
3HayeHns PC-50)
PC-37 BapwaHT BpemeHu pas- 0~3 0
roHa/ sameaneHus ans
ctynenun 10 (MNK)
PC-38 Bpems BbinonHexHus 0.0 ¢ ~6500.0 ¢ (unn 0.0c (v)
ctynenun 11 (MNK) 4, B 3aBMCUMOCTM OT
3HayeHusi PC-50)
PC-39 BapwuaHT BpemeHu pas- 0~3 0
roHa/ sameaneHus ans
ctynenun 11 (MNK)
PC-40 Bpems BbinonHeHus 0.0 ¢ ~ 6500.0 ¢ (unn 0.0c (v)
ctynenun 12 (MNK) 4, B 3aBUCUMOCTHU OT
3HayeHusi PC-50)
PC-41 BapwuaHT BpemeHu pas- 0~3 0
roHa/ sameanexHus ans
ctynenun 12 (MJK)
PC-42 Bpems BbinonHeHus 0.0 ¢ ~ 6500.0 ¢ (unn 0.0c (v)
ctynenun 13 (MJK) 4, B 3aBMCMOCTM OT
3HayeHusa PC-50)
PC-43 BapwuaHT BpemeHu pas- 0~3 0
roHa/ sameanexHus ans
ctynenun 13 (MJK)
PC-44 Bpems BbinonHeHus 0.0 ¢ ~ 6500.0 ¢ (unn 0.0c (v)
ctynenu 14 (MNK) 4, B 3aBMCHMOCTM OT
3HayeHusa PC-50)
PC-45 BapwuaHT BpemeHu pas- 0~3 0
roHa/ 3amepgneHus ons
ctynenun 14 (MNK)
PC-46 Bpems BbinonHeHus 0.0 ¢ ~ 6500.0 ¢ (unn 0.0c (v)
ctynenun 15 (MNK) 4, B 3aBMCHMOCTM OT
3HayeHusa PC-50)
PC-47 BapuaHT BpemeHm pas- 0~3 0
roHa/ saameaneHus ans
ctynenu 15 (MNK)
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MHOrOCTYMeH4aTon
CKOpOCTH

CKOpOCTb He nmeeT
npvoputeTa

1: MHorocTyneHyaTas
CKOpOCTb MMeeT

npuoputet

PC-48 Bpewmsi BbInonHeHust 0.0 ¢ ~6500.0 c (unmn 0.0c ()
ctynenun 16 (MNK) 4, B 3aBMCUMOCTM OT
3HayeHusi PC-50)
PC-49 BapuvaHT BpemeHu pas- 0~3 0
roHa/ 3ameaneHuns ans
ctynenun 16 (MNK)
PC-50 EOvHMUBI smepeHust 0: CekyHab! 0
BPEMEHUN B MHOTO- 1: Yacel
CTyneH4aToM pexume
PC-51 Bbi6op npuoputeta 0: MHorocTyneH4yaTas 1

0: MHorocTyneH4aTasi CKOPOCTb He UMeeT NpuopmuTeTa — y4nTbIBAETCA
TONbKO €Ccnn Apyrne UCTOYHWKK (Hanpumep, Al, PID) HeaKkT1BHbI.
1: MHorocTyneH4yatasi CKOPOCTb MMeeT NPMOPUTET — MPU aKTUBaLMK
X0Tsi Obl OOQHOrO BXOAa MHOrOCTYMEHYaTol CKOPOCTM WrHOPVPYKTCH Apyrue
WNCTOYHWKW 3a4aHUS YacToThl.

myHKLIM({- HasBaHue dyHkunn [uanazou 3aBog. Uzm.
HanbHbLIN . 3Hau.
HaCTPOMNKN
koA
PC-52 Bbi6op BpemeHun 0: Bpewms pasro- | 0 o
pasroHa/sameaneHus Ans Ha/zameqneHns 1
MHOTOCTYNEHYaTON CKOPOCTH 1: Bpemst pasro-
Ha/3amenneHus 2
2: Bpems pasro-
Ha/3ameanexus 3
3: Bpewms pasro-
Ha/3ameanexus 4
PC-53 BbiGop eanHul nsmepexuns 0: OTHOCUTENb- 0 [u]
ONS MHOFOCTyneHYaTbIX Hbl€ 3Ha4eHnA
ckopocTeii (PC- 00-PC-15) 1: AGcomioTHble
3HayYeHust

OnpenensieT, B Kakux egMHULAX 3a4akoTcs 3HaYEHWS YacToT ANsi MHOTrOCTY-
neHYaTbIX CKOPOCTEN:
0: OTHOCUTenbHbIe 3Ha4YeHus (% OT MakcumarnbHoW YacToTbl PO-14) —
Hanpumep, npu P0-14 = 50 Iy, PC-00 = 50 % — 25 'y,
1: A6contoTHble 3HaYeHus (1) — Hanpumep, PC-00 = 25.00 (25 ).
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®yHKuno- | HassaHue [Onana3oH HacTPOWKKU 3aBog. Uzm.

HanbHbIN chyHKUUM 3Hau.
Kon
PC-55 McToyHuka 0: MocTosiHHOe 3HayeHune B napameTpe | 0 s]
3agaHus PC-00
CKOpOCTH 1. Anaroroebi Bxog Al (AlL)
crynenm 1 2: AHanoroBeli Bxog Al2 (ans mogenew
ot 37 kBT)

3: BbICOKOYACTOTHbIN MMMYbCHbIN
Bxop HDI5 (ans moaenei ot 18.5 kBT)
4: NMNA-ynpasneHune

5: KHonku naHenu ynpaeneHus (no-
TEHLUMOMETP) Unu LndpoBble KNnemmbl
«BBepx» nnun «BHusy (P0-11)

Mo3BonseT ycTaHOBUTb NCTOYHUK 3adaHuns ckopoctu ansg PC-00 (6asosas
MHOrOCTyneH4yaTasi CKopocTb), ofecrneumBasi rMbKkoCcTb NpW NepekniodeHnn
MeXay pexvmamu yrnpasrneHus.

Mpynna PD: YnpaBneHue KpyTALMM MOMEHTOM

YnpaBneHne MOMEHTOM JOCTYMHO TONbKO B BEKTOPHOM peXxume ynpasrie-
Hus (PO-03 = 2). B aToM pexvme BbIXOOHOW MOMEHT ABWUraTensi perynmpyeTcs
B COOTBETCTBUW C 3aj@HHBIM MOMEHTOM (a He 4acToToNn).

[nsa akTMBauMm ynpaBneHns MOMEHTOM HeOOXOANMO:

* Ycranosutb PD-10 = 1, unu

* HazHaunTb MHOrodyHkumoHansHoMy D-Bxoay dyHkumio 44 (nepeknioye-
HVE CKOPOCTL/MOMEHT).

3anpeT ynpaBneHns MOMEHTOM (Hanpumep, ANs aBapuiHbIX CUTyaLuii)
peanusyetcs vepes cpyHkumto 32 Ha D-Bxoae. MNpu akTMBauum 3ToM yHKLUM
npeobpasoBaTernb NEPexoanT B PEXMM YNpPaBneHUs CKOPOCTbLIO.

1. NcToYHMKM 3apaHNsi MOMEHTa:

PD-00: LincpoBasi yctaBka MomeHTa (B % oT PD-01).

PD-01: MakcumanbHbit MOMeHT (100 % Lwkanbt).

AnanoroBbii Bxog (Al): 100 % curHana = 3HadeHue PD-01.

2. OrpaHu4yeHue CKopocTu:

* LUudpoBas ycraHoBka: PD-03 (npsimoe BpalueHune), PD-04 (o6paTtHoe
BpaLLeHue).

* Yepes yacToTHble orpaHunyenus: P0O-15 (BepxHui npegen), PO-16 (Hwx-
Hui npegen), P0-17 (npegycTaHoBNEHHas YacToTa).

Mpumep:

* PD-01 =50 H-m, PD-00 = 80 % — 3aAaHHbIi MOMEHT = 40 H-m.

*PD-03 = 30 Ny — pABuratenb He NPEBLICUT 3Ty CKOPOCTb Aaxe npu

130bITOYHOM MOMEHTE.

3. HanpaBneHne MomeHTa

HanpaBneHue MoMeHTa 3aBUCUT OT:

1. KomaHabl BpalleHus (Bnepea/pesepc).

2. 3Haka 3ajaHHOro MOMEHTa.
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Tabnuua 6.12 — OnpefeneHve HanpaBeHNst MOMEeHTa

Komanpa 3HayeHue MOMeHTa HanpaBneHve momeHTa
Bnepen >0 Mpamoe
Bnepen <0 O6patHoe
Hasag >0 Mpsimoe
Hasap <0 O6patHoe

4. MNepekntoyeHne mexay CKOPOCTHbIM U MOMEHTHbIM PeXUMamMun

Ecnu D-Bxogy HasHayeHa yHKuust 44, To:

AKTUBHOE COCTOsIHMe BXOAa: pPexum onpegensietcs nHeepcuen PD-10
(ecrnim PD-10 = 1 — ckopocTb, 1 Ha060poT).

HeakTBHOe cocTosiHME: peXUM cooTBeTCTBYET 3HayeHuto PD-10.

Mpumep: PD-10 = 1 (ynpaBnexue no momeHTy), DI-44 = 1 — nepekntoye-
HMe B CKOPOCTHOW PEXUM.

DyHKUMO- HasBaHue [nana3oH HacTPOMNKMK 3aBog. U3m.
HanbHbIA OyHKUMM 3Hau.
Koa
PD-00 McTtounuk 3aga- | O: Lucbposon curHan B napame- | O ]
HUS1 ONOPHOTO Tpe PD-01

1: AHanorosbi Bxog Al (Al2)
2: AHanorosebl Bxoa Al2 (ansa
mogenen ot 37 kBT)

3: MNpoTokon cBaA3n

ModBUS RTU

4: BbICOKOYaCTOTHBIN
mmnynbcHbln Bxoa HDIS (ans
mopenen ot 18.5 kBT)

curHana B pexw-
Me ynpasneHus
Nno MOMeHTY

[nsi 3agjaHnsl ONMOPHOrO CUrHana KpyTALWEro MOMeHTa eCTb HECKOMbKO CrMo-
cobos.

®DyHKLMO- HassaHue [Anana3oH HaCTPOMKMU 3aBog. Uzm.
HanbHbIN OyHKUMM 3Hau.
koA
PD-01 Lincbposoi -200.0 % ~ 200.0 % 150.0% | o

OMOPHbIV curHan

KpyTSawmin MoMeHT 3agaeTcs OTHOCUTENbHbIM 3HaveHneM, 100 % cooTBeT-
CTBYET HOMWHANbHOMY KpyTSLLeMy MOMeEHTY 4.
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DyHKLMO- Ha3BaHue cyHkumm [nana3oH HacTPOMKMU 3aBog. U3m.

HanbHbIA 3Hau.
Kon
PD-03 MpepenbHas vyactotagna | 0.00 Ny ~ PO-14 50.00ly | o

npsAMoro epawieHus
B pexunme ynpasrieHus no
MOMEHTY

PD-04 MpepenbHasi yactotaana | 0.00 My ~ PO-14 50.00ly | o
obpaTHoro BpalleHus B
pexvme ynpasreHus no
MOMEHTY

WcnonbayeTcs Ans orpaHUYeHVsi CKOPOCTU B PEXWMME YNpaBReHust Kpy-
TALWMM MOMEHTOM. EcCrnn KpyTSLWMA MOMEHT Harpy3kM MeHbLUe BbIXOLHOIO
KpYyTSILLEro MOMEHTa 3MeKTpoABUraTensi, CKOpOCTb anekTpoasuratenst 6yaet
NpoAomKaTh pacTu; YTobbl NPeaoTBPaTUTL aBapum, HYXKHO OTPaHNYNTL MaKkcu-
MarbHy CKOPOCTb dNIeKTpoABUraTensl.

DyHKLMO- HasBaHue dyHKUMMN MAvana3soH HacTpon- 3aBoga. U3m.
HanbHbIN (] 3Hau.
Koa
PD-06 Bpewmsi ovnbTpaumm 0.00c~10.00 ¢ 0.00c o
KOMaHApb! ynpaBneHus no
MOMEHTY

MapameTp onpefenseT creneHb CriaxviBaHWs cUrHana 3agaHvs MOMeHTa Ans:

- YMEHbLUEHUS PE3KUX U3MEHEHWNI MOMEHTA (PbIBKOB) MpK Ckavykoobpas-
HOM M3MEHEHNM BXOOHOIO curHana.

- MNoBbileHns NaBHOCTK paboTbl cMCTEMbI (OCOBEHHO KPUTUYHO ANS npe-
LIM3MOHHbIX MEXaHN3MOB).

Yem Gonble 3HaveHne PD-06, Tem nnaBHee M3MEHEHWEe MOMEHTA, HO
MeaneHHee peakuys Ha U3MEHeHVe BXOAHOrO curHana.

DyHKLMO- HassaHue cyHKkUMMN [Onana3oH HacTpoi- 3aBoa. Uam.
HanbHbIA Kn 3Hau.
Kon
PD-07 Bpewmsi pasroHa B pexxume | 0.00 ¢ ~ 1000.00 ¢ 10.00 ¢ o
ynpaBfeHnsi N0 MOMEHTY
PD-08 Bpewms 3amegnexus B 0.00c ~1000.00 c 10.00c [u}
pexvime ynpasneHus no
MOMEHTY

B pexume ynpaBneHust N0 MOMEHTY KPYTSLUMIA MOMEHT 3mneKTpoaBuraTe-
1Sl U MOMEHT Harpy3kv ONpPEAEnsitoT CKOPOCTb ANIEKTPOABUraTENst U CKOPOCTh
M3MEHEHWSI Harpysku, NMo3TOMY CKOPOCTb 3MeKTpoaBUraTenst MoxeT GblCTpo
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MEHSITLCS, YTO NPUBOAMT K CIIMLLKOM 60nbLUMM KonebaHnsam CUCTEMbI, MEXaHW-
YeckuM BUbpauusamM 1 T. A. Ons CHUXKeHWs konebaHnin MOXHO OTperynupoBath
Oonee nnaBHOe HapacTaHWe CKOPOCTW 3NeKTpPOABUraTens, yBenMunus Bpemsi
pasroHa 1 3ameasieHus.

OpHako B pexume ynpaBreHus Mo MOMEHTY BpeMms 3amMeasieHnst Heobxo-
ammo yctaHoBuTb Ha 0,00 c, korga TpebyeTcs BbICTpbIN OTKNNK MOMeHTa. Ha-
npumep, Ans ABYX aNeKTpoaBuraTenen, nepeMeLLatoLLmx OaHY U Ty Xe Harpys-
Ky, yctaHoBWTb Ans MY BegyLlero anekTpoasuratens — pexvM yrnpasneHns no
ckopocTu, ans segomoro MY pexxum ynpasneHus no MOMeHTy. [pn nameHeHun
KPYTSILLLEro MOMEHTa BeAyLLero aneKkTpoaBuraTens KpyTAWwMiA MOMEHT Befo-
MOro 3reKTpoaBUraTensi 4OMKEH CUHXPOHHO MOACTpamBaTbCs K Beayllemy. B
3TOM Cry4ae Hy>XHO yCTaHOBUTb BpeMsi pasroHa u 3amegnexusi 0,00 c.

®DyHKUMO- HazBaHue [nana3oH HacTPOMKMU 3aBopa. Uam.
HanbHbIA byHKUMM 3Hau.
koA
PD-10 Bbi6op pexuma 0: YnpaBneHue no ckopocTu 0 ]
ynpaeneHusi no 1: YHpaBneHme Nno MOMEHTY
ckopoctu/no
MOMEHTY

[ns Beibopa pexvma ynpasneHus MY ecTb ABa BapuaHTa: ynpasneHue rno
CKOPOCTY WIU yrNpaBfieHNe MO MOMEHTY.

F'pynna PE: MapameTpbl kpuson Al

MapameTpbl rpynnbl PE N03BONSAT HACTPOUTL HENMMHENHYIO 3aBUCUMOCTb
MeXay BXOAHbIM aHanoroBbIM CUrHanoM (HanpspkeHne/TOK) 1 ero umdgpoBbIM
npeacTaeneHvemM B cucteme. [locTynHbl 2 HesaBucuMble kpusble (Curve 1 1
Curve 2), kaxxgas ¢ TpemMs NIMHENHbIMU CErMEHTaMM.

DyHKUMO- Hassanue dyHkunn [Ovnana3oH HacTpow- | 3aBog. U3m.
HanbHbIN Kn 3Hau.
Koa
[Ansa kpuson 1
PE-00 MuHumansHoe BxogHoe -10.00 B ~ PE-02 0.00B ul
HanpsbkeHne
PE-01 3HayeHune, COOTBETCTBYHO- -100.0 % ~ 100.0 % 0.0% o
wee PE-00
PE-02 HanpspkeHune 1-1 Touku PE-00 ~ PE-04 3.00B o
narnoma
PE-03 3HayeHue B 1-11 Touke -100.0 % ~ 100.0 % 30.0% a]
naroma
PE-04 HanpspkeHue 2-1 Touku PE-02 ~ PE-06 6.00B a]
nsnoma
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PE-05 3HayeHwue B 2-11 TouKe -100.0 % ~ 100.0 % 60.0 % a]
nanoma

PE-06 MakcumansHoe BxogHoe PE-04 ~10.00 B 10.00B [u}
HanpsbkeHve

PE-07 3HayeHue, COOTBETCTBYHO- -100.0 % ~ 100.0 % 100.0 % o
wee PE-06

Ans kpuBown 2:

PE-08 MuHUManbHoe BXxogHoe -10.00 B ~ PE-10 0.00B o
HanpsbkeHve

PE-09 3HayeHue, COOTBETCTBYHO- -100.0 % ~ 100.0 % 0.0 % o
wee PE-08

PE-10 HanpspkeHne 1-1 Touku PE-08 ~ PE-12 3.00B [s]
nanoma

PE-11 3HayeHue B 1-11 Touke -100.0 % ~ 100.0 % 30.0% [m]
nanoma

PE-12 HanpspkeHne 2-1 Touku PE-10 ~ PE-14 6.00B [s]
nanoma

PE-13 3HayeHue B 2-11 Touke -100.0 % ~ 100.0 % 60.0 % s]
nanoma

PE-14 MakcumanbHoe BXxogHoe PE-12 ~10.00B 10.00B =]
HanpsbkeHve

PE-15 3HayeHune, COOTBETCTBYHO- -100.0 % ~ 100.0 % 100.0 % o
wee PE-14

[ns TokoBoro Bxoaa (4-20 mA): 1 mA = 0.5 B.
Mpu BbIxoAE 3a AnanasoH UCMONb3yeTCs rPaHUYHOE 3HAYeHNE.

®DyHKLMO- HasBaHue dyHKuMmn [Ounana3oH Ha- 3a- Uzm.
HanbHbIN CTPOWKMU BoA.
Kon 3Hau.
PE-24 LleHTp 30HbI HevyBCcTBUTENBHO- | -100.0 % ~100.0% | 0.0% | o
CTu (Touka dpukcauum)
PE-25 LLinpuHa 30HbI HewyBcTBUTENBL- | 0.0 % ~ 100.0 % 05% | o
HOCTU

MapameTpbl peanuaytoT noaaeneHne konebaHuii aHanoroBoro curHana Ha
Bxofe Al, bukcupysi 3HaueHue B 3afjaHHOIN 30He s yCTpaHeHUs konebaHui.
Hanpvmep, ecnu ycTaHOBUTb 3HAYEHNS:
PE-24 = 50.0 % (ueHTp 30Hbl),
PE-25=1.0% (wupuHa 30HbI),
Torga 3oHa cukcauum: 49.5 % ~ 50.5 %.

INSTART®

154




JTioboe 3HayeHne B 3TOM AnanasoHe 6yaeT 3aMmeHeHo Ha 50.0 %.

Ipynna B6: MapameTpbl pexxnma cHa

®DyHKUMO- HasBaHue chyHKUMM [nana3oH HacTPOMKMU 3a- Uam.
HanbHbLIN BoA.
Koa 3Hau.
B6-00 BriGop cnsiwero pexvima 0: OTkntoYeH 0 a]

1: YnpaBneHve yepes
LumncpoBor Bxoa
2: Mo NWAO-ycTaBke n
obpaTHoi cBA3n

0: OTKnIoYeH

DyHKUMA rnbepHaLnM HeakTUBHaA.

1: YnpaBneHue 4epe3s uucpoBomn Bxoq

AkTuBauus/geakTMBauma Yepes MHOroyHKUMOHanNbHbIi D-TepMuHan
(dbyHKUMA 53 HasHa4aeTca OTAENBHO).

2: Mo NNO-ycTaBKe 1 o6paTHOM CBA3MN

'mbepHaums npu manom otknoHeHun N (Hanpumep, ans cuctem nog-

OepXaHusa JaBrneHust).
3: Mo pabouen yactoTe
[Mepexon B pexxum Npu CHUXKEHUN YacToTbl HUXKe B6-01.

DyHKUMO- Hassanue dyHkunn OuanasoH 3aBoa. Uam.
HanbHbIN HaCTPOWKMU 3Hau.
Ko
B6-01 YactoTa nepexoaa B CNSLLMIA 0.00 'y ~ P0O-14 | 0.00 'y o
pexum

Mpn B6-00 = 3: npeobpasoBaTtenb NEPEXOaUT B PEXUM CHa, ECNN BbIXOA-
Has yacTtoTa < B6-01.

DyHKUMO- HassaHue dyHkunn [Ouana3soH Ha- 3aBog. Uzm.
HanbHbIN CTPOWKMN 3Hau.
koA

B6-02 Bpewmsi 3agepxku nepexoaa B 0.0c ~3600.0 c 20.0c =]

CNSALLMIA PEXUM

Bpewms oxumaaHus nepes nepexooM B pEXUM Nocrie BbINOTHEHNS YCOBUI
(MckntovaeT noxHble cpabaTbiBaHUs).

DyHKLMO- Hassanue cdyHkunmn Ounana3oH Ha- 3aBog. U3m.
HanbHbIN CTPOWKM 3Hau.
Kon

B6-03 'ucTepesyc npobyxaeHns 0.0 % ~ 100.0 % 10.0% =]
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Mpwn B6-00 = 2 (MAA):

Bbixo 13 cnsiero pexvima npu oTKNoHeHUW ycTaBku/obpaTHOM CBA3N >
B6-03.

Mpn B6-00 = 3 (vacToTa):

Bbixog M3 Cnsillero pexuma npu MPeBbILEHUM YACTOTON 3HAYEHUsI:
YacToTa npobyxaeHus = B6-01 + B6-03 (B 'w).

DyHKUMO- HassaHue cdyHkunmn Ounana3oH Ha- 3aBog. U3m.
HamnbHbIA CTPOMNKH 3Hau.
Ko
B6-04 Bpemsi 3apepxkun Bbixoda ns 0.0c~3600.0c 05c [u]
cnsiLero pexumma

3alumTa oT YacTbix nepeKmoquMVl PEXMMOB Npun KonebaHusx Harpysku.

DyHKLMO- HasBaHue cdyHKummn [Avana3oH Ha- 3aBoga. U3m.
HanbHbIA CTPOMNKM 3Hau.
Koa

B6-05 MpopomkeHne paboTel B 0: NNA-perynatop | O o
CMsILLEM pexumMe npogonxaet
paboTy (noaaepxu-
BaeT MUHUManbHoe
ynpasneHue)

1: PukcupoBaHHas
Yactota (B6-01)

F'pynna UO: MoHuTOpUHr cobbituin MY

DYHK- HasBa- [Ounana3oH HacTPOWKKU 3a- Uam.
umo- Hue BoA.
Hanb- byHKUMMU 3Hau.
HbIW Kog,
U0-00 Kop co- 00 HeT owwmbok - o

Gbitnst Ne | 1101 Meperpyaka cunosoro mogynsi MY
(nocren- | Exr04 Meperpyska no Toky npyu pasroxe

Hee sa- Err05 MMeperpyska no Toky
g:’l'_:‘::go' npuv 3ameaneHum
CoBLITHE B Err06 MNeperpy3aka no Toky
Ha NOCTOSHHOW CKOPOCTH
XypHane
Heuenpa- Err08 MepeHanpsixeHue npu pasroHe
HocTei) Err09 NepeHanpsikeHve Npu 3ameaneHnm
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U0-01 Kog co- Errl0 MNMepeHanpsixeHune - °
6b1Tna Ne2 | Ha MOCTOSIHHOW CKOPOCTU
(npeanoc- | Errl2 MoHwxeHHoe HanpsxeHue Ha 3MT
negHee Err13 Meperpyska M4
3advken- | Errl4 Meperpyska 31
poBaHHOe | Err15 Meperpes MY
CoGbiTE B | Err17 Owmbka uamepeHus Toka
XypHane | Err20 K3 Ha semnio
HEUCNpaB- | Err23 O6peIs dasbl Ha BXxoae
HocTer) Err24 O6pbie chasbl Ha BbIXOaEe
uU0-02 Kon co- Err25 Ownbka EEPROM - °
Gbrtns Ne3 | Err27 Ownbka Modbus RTU
(peAbl- | Errog BrelwHsis HencrpaBHOCTb
Ayuiee Err29 MNpeBblLlLeHne OTKIMOHEHNS CKOPOCTH
sadpukcm- Err30 Monb3oBaTenbckas ownbka 1
POBAHHOE | £1131 MonpaosaTenbckas owmbka 2
cobbiTne B E N o
rr32 Moteps MO-06paTHON cBA3N
KypHane Err33 OrpaHuyeHue Toka
Hevicripas- N
= Err34 XonocToit xo4
HocTen)
Err35 MponagaHve nutaHus
Err37 Owunbka coxpaHeHns napameTpoB
Err39 JocturHyto Bpems
HenpepbIBHON paboTbl
Err40 [JocturiyTo cymmapHoe Bpemsi paboTbl
Err46 MoTeps cBA3M B master-slave
pexume
Err60 HencnpaBHOCTb 0BHapyXeHWsi Toka
NErkon Harpysku
[OaHHble cobbITnsA Ne1:
DyHKLUMNO- HasBaHue cyHkumnm En. Uzm.
HanbHbIV Kog nsm.
U0-03 Pa6ouas yactoTta npu cobbiTm Net 0.01Ty | e
U0-04 BbixofHoW TOK npu cobbiTrmn Ne1 0.01A °
U0-05 HanpsbkeHne 3BeHa NOCTOSIHHOrO Toka nNpu 0.1B °
cobbiTrn Ne1
U0-06 CocTosiHVe BXOAHbIX KreMm rpu cobbiTnm Net — °
u0-07 CocTosiHWe BbIXOAHbIX KNEMM npu cobbitn Ne1 | — °
U0-08 CocrtosHue MY npu cobbitum Ne1 — °
U0-09 Bpemsi B pexxunme octaHoBa npu cobbiTm Net MWH .
U0-10 Bpewms B pexxume paboTbl npu cobbitum Ne1 MWH .
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[OaHHble coObIThsi Ne2:

DyHKUMO- HasBaHue chyHkumnm En. Uzm.
HanbHbIN KoA, u3m.
U0-13 Pab6ouas yactoTta npu cobbiTn Ne2 0.01Ty | e
Uo0-14 BbixogHOM TOK Npu cobbiTum Ne2 0.01A °
U0-15 HanpsixeHve 3BeHa MOCTOSAHHOrO Toka nNpu 0.1B .
cobbITn Ne2
U0-16 CocTosiHWe BXOAHbIX KneMM npu cobbiTnm Ne2 — °
Uo0-17 CocTosiHWe BbIXOAHbIX KNeMM npu cobbitm Ne2 | — °
U0-18 CocrosHue MY npu cobbiTnm Ne2 — °
U0-19 Bpewmsi B pexume octaHoBa npu cobbiTumn Ne2 MWUH .
U0-20 Bpewms B pexxume paboTbl npu cobbitum Ne2 MWH .

OaHHble cobbiTA Ne3:

myuxuro— Hassanue dyHkunn En. Uam.
HanbHbIN KoA, u3m.
uU0-23 Pabouas yactoTta npu cobbiTum Ne3 0.01Ty | e
U0-24 BbixogHom Tok npu cobbitumn Ne3 0.01A .
U0-25 HanpsbkeHne 3BeHa NOCTOSAHHOrO Toka nNpu 0.1B .
co6bITn Ne3
U0-26 CocTosiHWe BXOAHbIX Knemm npu cobbitnn Ne3 — .
u0-27 CocTosiHWe BbIXOAHbIX KNeMM npu cobbitn Ne3 | — °
U0-18 CoctosiHue MY npu cobbiTnm Ne3 — °
U0-29 Bpemsi B pexxunme octaHoBa npu cobbiTum Ne3 MWH .
U0-30 Bpewmsi B pexxume paboTbl npu cobbitum Ne3 MWH .

Mpynna Ul: MapameTpbl MOHUTOPUHTa

[aHHasa rpynna napameTpoB MO3BONSET OTCMeXuBaTb KnioveBble pabo-
Yne xapaKkTepucTVkn npeobpasoBaTensi B peanibHOM BPeMeHW Yepe3 naHernb
ynpaBneHust unu no npoTokony ces3u (agpec Modbus: 0x71xx).

DyHKUMO- HasBanue cdyHkunn Ea. nam. Uzm.
HanbHbIN KOog
U1-00 Pabouas yactota 0.01 Ty °
U1-01 OnopHas YactoTa 0.01 Ty .
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U1-02 HanpsixeHre 3BeHa NOCTOSHHOTO TOKa 0.1B .
U1-03 BbIxogHoe HanpsbkeHue 1B .
U1-04 BbixogHou Tok 0.1A °
U1-05 BbixogHasi MOLLHOCTb 0.1 kBT °
U1-06 CraTyc uMcpoBbIX BXOA0B HEX .
u1-07 CraTyc uMdpoBbIX BLIXOA0B HEX .
[Ins coCTOSIHUIA LMCpPOBBLIX BXOOOB:
But00 — D1
But01 — D2
Bnut02 — D3
BnTt03 — D4
[ns cocTosAHWMI LMdPOBbIX BLIXOO0B:
BnTt00 — pene T
But01 — peseps
Bnt02 - Y1
DyHKLMO- HasBaHue cdyHKummn En. uam. U3m.
HanbHbIV Kog
U1-08 HanpsbkeHue Al nocne koppekuum B .
U1-10 OnopHbIi curHan M-ynpaenexns % .
(3Hayenve yctaskm M (B npoueHTax) *
PA-05)
Ul-11 CurHan obpaTHoii cBsian % .
MWA-ynpaBneHus (3HaveHve obpaTHoON
cesa3u MU[ (B npoueHTax) * PA-05)
U1-12 3HaueHue cyeTumnka - .
U1-13 3HayeHue AnuHbl - °
Ul-14 PacueTHoe 3HaueHue ckopocTu auratensi | 06/MuH .
U1-15 CrtyneHb MJIK - .
U1-16 YacTtoTta Bbicoko4acToTHoro Bxoga HDIS My °
u1-17 dakTuyeckas CKOpoCcTb 0GpaTHOI CBSA3N My .
U1-18 OcrTaBLueecs Bpemsi paboTbl MWH .
U1-19 HanpspkeHune Al o koppekuum B .
ul-21 Pe3seps - °
U1-22 OTOBpakeHWe CKOPOCTU Harpy3ku (ycTa- - .
HOBMNEHHas CKOPOCTb NPV OCTaHOBKE),
cm. P7-31
U1-23 Bpems BkntoyeHns nutaHns MWH .
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Ul-24 Bpewms paboTbl MWUH
U1-25 Peseps -
U1-26 YacToTa HacTpoku cBsian %
u1-27 OcHoBHas YacToTa oTobpaxeHnst 'y
uU1-28 BcnomoraTtensHasi yactota otobpaxeHus 'y
U1-29 LleneBoit KpyTALLMIA MOMEHT, NPYHUMaET- %
cs1 3a 100 % HOMMHanbHoro MomeHTa 3
U1-30 BbixogHOM KpyTALLMIA MOMEHT, MPUHUMA- %
etce 3a 100 % HOMUHaNLHOrO MOMEHTa
aon
U1-31 BbIxoAHOM KPYTALLMIA MOMEHT NpY HOMU- %
HanbHom Toke MY
U1-32 BepxHui npefen KpyTsLLEro MOMeHTa, %
paBHbIN HOMUHaNbHOMY Toky MY
U1-33 LleneBoe HanpsixeHue pexuma U/f B
pasgeneHus
Ul-34 BbixogHoe HanpsixeHue pexuma U/f B
pasgeneHus
U1-36 Pe3eps -
U1-37 Llenesoe HanpsixeHne AO -
U1-38 Pe3eps B
U1-39 Crartyc pa6otbl MN4Y:
0: OcTtaHoB
1: Bnepep
2: Hasap
3: Owmbka
U1-40 Owwbka no Toky N4 -
U1-41 OcTanocb BpeMeHu areHTa b
U1-42 Tok BXoAsILL e NMMHUN NepeMEHHOro Toka A
U1-43 Bpewms Tekywien dasbl MK N
u1-47 CymmapHas HapaGoTka B Yacax (cymmap- |4
Hoe Bpemsi paboTbl = U1-47 + U1-48)
U1-48 CymmapHas HapaboTka B MuHyTax (cym- | MWH
MapHoe Bpemsi paboTbl = U1-47 + U1-48)
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maBa 7. YnpaBneHue no KOMMYHUKaLMOHHOMY MPOTOKOMNY
Modbus RTU

MpeobpaszosaTenu yacToTbl cepun NCI nogaepxuBatoT cTaHaapTHbIA Npo-
Tokon cBa3n Modbus RTU. C nomoupto kKoHTponnepa unu MK MoxHo ynpas-
NATb YCTPOWCTBOM, a TakKe W BbINMOMHSATb MOHUTOPUHT napameTpoB. MNpexae,
4YeM ncnonb3oBaThk coeanHeHne no npoTtokony Modbus RTU, o3HakombTech CoO
cnepyolLen nHpopmaumen o 6e3onacHoOCTH.

Korga ynpaBneHue ycTpoWCTBOM MNMaBHOMO Mycka npov3BOAMTCS AMCTaH-
LMOHHO, ybeauTech, 4To Bbl cobrnitogaete TexHuky 6esonacHocTn. Obssatens-
HO coobLLMTe nepcoHany, UMetoLwemMy AOCTYN K YCTPOWUCTBY MaBHOMO Mycka,
YTO OHO MOXET ObITb 3anyLLEeHO B M0G0 MOMEHT.

B paHHol rnaBe Bce 3Ha4YeHusi C MHAEKCOM «h» nokasblBatoT, YTO
== | [0aHHOe 3HayeHWe YyKasaHO B LUecTHaguaTepuyHoW cucTeme
= | cuncnenus (hex). Ecnun nHgekca HeT, 3HaYWT, 3HAYEeHNe yKa3aHo B
[ecaTu4Hon cucteme cuncnenmns (dec).

Cepua NCI umeet aBa ceTteBbix pexuma: pexum Master/Slave n pexum
Master/Slaves

NNK

RS485

RS232

PucyHok 7.1 - Cemesol pexum Master/Slave

g [ I3
[ nu1 | [ nw2 | | nun | nu1 | NYn

PucyHok 7.2 — Cemesol pexum Master/Slaves
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HacTpolikn napaMeTpoB CBA3M BbIMONHAETCS 8 (YHKULIOHaIbHOU epyrine P8.

7.1. CTpyKkTypa coobLieHus

MpoTtokon ModBUS BkntoyaeT Aasa Buaa pexuma nepegadm (pexvm RTU
n ASCIl), NCI nogaepxusaeT Tonbko pexum RTU, cooTBeTCTBYIOWMNE AAHHbIE
cnepyoLme:

GanTbl: 1 cTapToBbIN 6UT, 8 BUTOB AAHHbIX, KOHTPOSBHLIN BUT U KOHEYHbIV
6uT. MNpn HanM4n NpoBepoYHoro 6uta 1 GUT NPoBEPKN YETHOCTU/HEHETHOCTU U
1 kOHeYHbI 6uT. Korga 61T 4eTHOCTH OTCYTCTBYET, MMEETCS 2 KOHEeYHbIX BuTa.

CTAPTOBbIV BUT NPOBEPOYHbIN KOHEYHbIV
BUT BUT BUT

0|1|2|3|4|5|e|7

B pexume RTU coobLieHne Bcerga uMeeT MHTEpBar BpeEMEHU nepegayn
He MeHee 3,5 BariToB B Hayane. CTpykTypa coobLueHuit (3anpoc/oTBeT) nepe-
[aeTcs B criefylolem nopsake: agpec MallnHbl, KOf KOMaHAbl onepauun, AaH-
Hble 1 koHTpornbHoe croBo CRC. MNepenava kaxagoro H6anTa ocyLlecTBnsieTcs B
LecTHaguaTepuyHoMm opmaTte. dopmMaTt AaHHbIX CreayoLLniA:

®dopmat nepeaaym gaHHbix Modbus RTU

- >

CrapT-6ur Anpec Pernctp [aHHble Cron-6ur

Mposepka
CRC

1. ina onpepeneHns Havana coobLleHnst UCrnonb3yeTcs naysa NpoaoIHKu-
TenbHOCTbO He MeHee 3,5 cumBonos (14 6uT).

2. Ecnu nay3sa npu nepepave coobueHusi bonee vyem 1,5 cumsona (6 6uT),
TO AaHHOe COOObLLEHNEe CHUTAETCS OLLUMBOUHBIM.

Tabnuua 7.1 — CtangapTHas cTpykTypa coobeHust RTU:

START T1-T2-T3-T4 (Bpemsi nepepaym 3,5 6anta)

SLAVE ADDR Apnpec ceasu: 1 ~ 247

CMD 03H: YyTeHve NnapameTpOB NOAYMHEHHOTO YCTPOWCTBA;
06H: 3anncb NnapameTpoB NOAYMHEHHOTO YCTPOMCTBA

DATA (N-1) [aHHble: rpynna napameTpa, HoMep napameTpa,

DATA (N-2) 3HaveHne napameTtpa

DATAO

CRC CHK crapLuero Mposepka 3HayeHus: CRC

paspsga
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CRC CHK mnagwero
paspsiga

END T1-T2-T3-T4 (Bpemsi nepenaym 3,5 6anT)

3. Mpoeepka AaHHbIX CRC 1cnonb3yeTcs Ansi NpoBepky 6anToB CoOBLLEHNS.
Mpumep uteHns napameTpa P0-03 (BekTOpHOE ynpasrneHue):

3anpoc: [01][03][F0][03][00][02][07][0B]

Ortser: [01][03][04][00][00][00][0O][FA][33],

Ioe: FO 03 — agpec P0-03

00 02 — KONM4eCTBO YNTaEMbIX MapamMeTpoB (2)

00 00 — 3HayeHune PO-03 (BeKTOpHbIV pexunm)

7.2. OnpegeneHue agpeca nepegaqv AaHHbIX

AZpec perncTpa CocTaBseTcss Ha OCHOBE HOMepa rpynmbl M Homepa na-
pamertpa:

Tabnuua 7.2 — Agpeca nepegaydv AaHHbIX

'pynna napameTtpoB KoMMyHUKauMOHbIN 3anucek B RAM
appec

PO-PE 0xFO00-OxPEPF 0x0000—-0x0EPF
AO-AF 0xAO000-OxAPFF 0x4000—-0x4PFF
BO-BF 0xBO00-OxBPPF 0x5000—-0x5PPF
CO-CF 0xC000-0xCPPF 0x6000—-0X6PPF
uo-u1l 0X70xx—0X71xx -

Mpumepb!:

P0-03 = 0xF003

U1-00 = 0x7100

Mockonbky EEPROM w4acto nepesanucbiBaeTcsi, 3TO COKpallaeT CpoK
cnyx6bl EEPROM; anst HEKOTOpbIX NapaMeTpoB €CTb BO3MOXHOCTb 3anuchl-
BaTb 3Ha4YeHWs B orepatuBHyto namsite RAM. K aTol pyHKLMM MOXHO nonacTb
TOMbKO MyTeM M3MEHEHWs CTapLUiero paspsifa COOTBETCTBYIOLLErO KOAOBOrO
appeca c F Ha O (ansa rpynn P), c AHa 4 (gnsa rpynn A), c BHa 5u c C Ha 6 (cm.
Tabnuuy 7.2).

pynna U — Tonbko Ansi YteHns HekoTopble napameTpbl HEMNb3s

= | n3MeHATb Npu paboTatowem MY. MNpn n3smMeHeHUn NapameTpoB koaa

= | yHKuMM crnegyeT Takke yuuTblBaTb AManas3oH  HaCTPOWKK
napameTpoB, eAVHULbI U3MEPEHUSI.
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7.3 Tabnuubl perucTpoB CBA3U

Tabnvua 7.3 — NapaMeTpbl MOHUTOPUHra

Appec MapameTp EavHuubi DocTtyn OnwucaHue
(HEX) n3mepeHus
0x1000* | YcTaBka no casisan | 0.01 % YUreHwne/3a- -10000...10000
ncb (-100.00 %...
100.00 %)
0x9000 | Yacrora ycTaBku 0.01 Ty YreHune/3a- 0y...P0-14 (makc.
no cBA3n nmcb YyacroTa)
0x1001 | 3apaHHas 0.01Ty Tonbko uteHne | Llenesasi yactota
YacTtoTa ynpaBneHus
0x1002 | Pa6ouyasi yactota | 0.01 Iy Tonbko YTeHne | dakTnyeckas BbIXOA-
Has yacToTa
0x1003 | HanpsbkeHne 0.1B Tonbko uTeHve | HanpsikeHue Ha
LWKHbI DC KOHAeHcaTopax
0x1004 | BbixogHoe 0.1B Tonbko YTeHne | HanpsikeHue Ha
HanpsbkeHve knemmax UV/W
0x1005 | BbixogHow Tok 0.1A Tonbko YTeHne | Tok aBuratens
0x1006 | BbixogHas MoLy- 0.1 kBt Tonbko uteHue | MNoTpebnsemas
HOCTb MOLLHOCTb
0x1007 | Cratyc DI BxogoB | — Tonbko uteHne | butoBas macka
(D1-D4)
0x1008 | Cratyc DO — Tonbko uTeHve | BuToBas macka
BbIXO40B (Pene T, Y1)
0x1009 | PID ycTaBka — Tonbko YTeHne | 3agaHHoe 3HaveHune
PID
0x100A | PID obpaTtHas — Tonbko uTeHve | TekyLee 3HaYeHne
CBSI3b obpaTHoW cBA3N
0x100B | HanpspkeHue Al 0.01B Tonbko uteHve | Mocne kanMbpoBku
0x100D | HanpspkeHne AO | 0.01 B Tonbko uteHne | Tekyllee 3Ha4yeHue
aHaroroBoro Bbixoda
0x100E | Tekywwmn atan — TonbKko YTeHne | AKTUBHbIN war
MK MHOrOCTYNeH4aToro
pexuma
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0x100F | CkopocTb ABu- 06/M1H Tonbko uTeHne | PacyeTHble 060poThbI
ratens
0x1010 | CyeTumk umMnynb- | — Tonbko uTeHve | 3HauveHue cyeTumka
coB
0x1012 | CkopocTb no 01Ty Tonbko YTeHne | dakTuyeckas YacTo-
obpaTHoli cBsi3n Ta ¢ gatyuka
0x1013 | OcraBlueecs 0.1 muH Tonbko YTeHve | [na TanmepHbIX
Bpems paboTbl DyHKUMIN
0x1014 | Hanpsxkenue Al 0.001 B Tonbko uTeHve | 3HaveHue Jo kanu-
(no kannbpoBskw) 6poBkn
0x1016 | JluHenHas cko- 1 M/MUH Tonbko YTeHve | [ns KOHBENepHbIX
pocTb cuctem
0x1017 | CkopocTb Ha- Monb3oBa- Tonbko YTeHne | HacTtpausaetcs B
rpysku Tenbckue p7-31
0x1018 | Bpewms c Bkntove- | 1 MuH Tonbko uteHne | O6Lias HapaboTka
HUS TUTaHUs
0x1019 | BpemsiTekywero | 0.1 MuH Tonbko uTeHne | C MOoMeHTa nycka
ceaHca paboTbl
0x101A | YactotaBxogHbix | 1Ty Tonbko yTeHne | AnbTepHaTMBHbBIN
MMMNyNbCOB BapuaHT U1-16
0x101B | OcHoBHasibyacTto- | 0.01 Ty Tonbko uteHne | [ns cnoXHbIX
Ta (A) pexumoB
0x101C | Bcnomoratens- 0.01 Ty Tonbko uteHne | [ns cnoXHbIX
Hasi YacrtoTa (B) pexvmoB
0x101D | Uenesow momeHT | 0.1 % Tonbko uteHne | 100 % = Homu-
HamnbHbI MOMEHT
asurartens
0x101E | BbixogHon 0.1% Tonbko uteHne | 100% = HOMU-
MOMEHT HarnbHbI MOMEHT
asurartens
0x101F | BbixoaHoi 0.1% Tonbko uteHne | 100% = HOMUHanNb-
MOMEHT HbI TOK Npeo6paso-
BaTens
0x1020 | OrpaHuyeHve 0.1% Tonbko uteHve | 100% = HOMUHanb-
MOMeHTa HblIVi TOK Npeobpa3so-
BaTens
0x1021 | Llenesoe 1B Tonbko uTeHne | [nsa cneumanbHbIX
HanpsixeHue VF pexmmoB
pasgeneHns
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0x1022 | BbixogHoe 1B Tonbko YTeHne | [Ons cneumanbHbIX
HanpsxeHue VF pexmmoB
pasgeneHuns

0x1025 | Bxog AnviHbl — Tonbko yTeHune | [Ons no3avuymMoHMpo-

BaHUsi

0x1027 | Cratyc npeobpa- | — Tonbko utenne | CocrosiHue MY
3oBatensi

0x1028 | TekyLuee cobbl- — Tonbko yTeHne | Kop nocnegHero
Ve cobbITus

*lcnonb3oBaHne [aHHOro ajpeca Ansi napameTpoB C BbiGOPOM 3HauyeHusi
HacTponku «[lMpotokon cBsi3u ModBUS RTU» BO3MOXHO TOMbKO MO OOHOMY
napameTpy, OOHOBPEMEHHOE WCMOMb30BaHMWE HECKOMbKUX MapaMeTpoB

HEBO3MOXHO.

Mpumep 1: Ytenne paboden yactoTbl nepsoro yctponctea: 0x01 0x03 0x10

0x02 0x00 0x01 Ox21 OxO0A,

0x10 0x02 — agpec napameTpa paboyeit YacToTbl,

0x00 0x01 — 3Ha4eHue gaHHbix (0001),

0x21 OXOA — KoHTporbHOe 3HadYeHne CRC.

Mpumep 2: OfgHOBPEMEHHOE YTEHVE HaMPSHKEHUS LWNHBI, BBIXOAHOIO
HanpshkeHWs 1 BbIXOAHOrO TOKa NepPBOro yCTPOWCTBA:

0x01 0x03 0x10 0x03 0x00 0x03 — CRC KOHTpOsbHOE 3Ha4eHue,

3HaYeHve AaHHbIX aHanormyHo npumepy 1.

®dopmart AaHHbIX:

MpoueHTHbIe 3HadveHns (0x1000): 10000 = 100.00 %,

YacToTHble AaHHble: oTHocuTenbHO PO-14 (Makc. yacToTa),

MoMeHTHbIe AaHHble: oTHOCcUTENbHO P3-21/P3-23 (HOMUHamNbHbIE 3HAYEHUS).

HacTpoWika BbIxonoB:
[nsa ynpasnexus DO yepe3 Modbus — HazHaumTb dyHKUMIO 16.
[nsa ynpaenennsa AO yepe3 Modbus — HazHaunTb yHKUMIO 7.

Tabnuua 7.4 — YnpaBneHue nyckom n octaHoBom MY (3anuce)

Appec (HEX) KomaHpa (HEX) OnucaHue
0x2000 0001 Mpsmoit nyck

0002 PeBepcHbIf nyck

0003 [MpsAMOW TONYKOBbIN PeXUM
(Jog)

0004 PeBepCHbIli TONMYKOBbIN PEXUM
(Jog)

0005 OcTaHoB No nHepuun
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0006

TopmoXxeHue ¢ 3amMeaneHnem

0007

C6poc owmnbkm

0008

C6poc oLwmnbKN (TONBKO B pexu-
Me ynpasneHusi no Modbus)

Tabnwuua 7.5 — CoctosiHue MY (Tonbko YteHue)

Appec (HEX) 3HauyeHue (HEX) CocTosiHne
0x3000 0001 Mpamoe BpalueHne
0002 Pesepc
0003 OcrtaHoB

Tabnuua 7.6 — YnpasneHue undpoBbIMU BbIXoAaMu (TOSNBKO 3anuck)

Appec (HEX) but Bbixoa
0x2001 BITO YnpasneHue Pene T
BIT1 YnpasneHue Y1

Tabnuua 7.7 — YnpaBneHne aHanoroBbiM BbIXOOM (TONbKO 3anmchb)

Appec (HEX)

OunanasoH (HEX) CooTtBeTCcTBUE

0x2002 (AO)

0x0000-0x7FFF

0-100%

Tabnuua 7.8 — XKypHan cobbiTun npeobpasoBatens (4TeHue)

Appec (HEX) Kop owm6kun Tun ownbkun
(HEX)
0x8000 0000 HeT owmbku
0004 Meperpy3ka no ToKky npu pasroHe
0005 Meperpy3ka no TOKy NPy TOPMOXEHUN
0006 Meperpy3ka no TOKy Ha NOCTOSIHHOMN CKOPO-
cm
0007 Meperpy3ka nNo TOKy Npv OCTaHOBKe
0008 MepeHanpsikeHne Npu pasroHe
0009 [NepeHanpspkeHne Npu TOPMOXEHWUN
000A [NepeHanpspkeHne Ha NOCTOSIHHOWM CKOPOCTU
000B MepeHanpspkeHne nNpy ocTaHOBKe
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000C Huskoe HanpsbkeHve nuTaHus

000D Meperpy3ka npeobpasoBatens

000E Meperpy3ka asuratens

000F Meperpes mogynsa

0011 Ownbka obHapyxeHus Toka

0014 K3 Ha semnio

0015 Ownbka naeHTdmKaLy anekTpoasuraTens

0017 O6pbIB ha3sbl Ha Bxoae

0018 O6pbIB ha3bl Ha Bbixode

0019 Owwubka YteHus/3anncun EEPROM

001A [MpeBbILLEHO KONMYECTBO NOMNbITOK BBOAA
naponsi

001B Owwnbka cBsizn

001C BHeluHss ownbka

001D [peBbILLEHO OTKIMOHEHNE CKOPOCTUN

001E Monb3oBaTenbckas owmbka 1

001F Monb3oBaTenbckas olwmbka 2

0020 Motepsi MNO-o6paTHoM cBsi3u npu pabote

0021 AnnapaTHoe orpaHn4eHune Toka

0022 MoTeps Harpy3ku

0023 Meperpy3ka TOPMO3HOro peanctopa

0024 HewucnpaBHOCTb KOHTaKkTOpa

0025 WcTekno 3agaHHoe BpeMsi paboTbl

0027 J[locTUrHyTO Bpemsi HenpepbIBHOW paboTbl

0028 [locTurHyto cymmapHoe Bpemsi pabotbl

0029 McTekno Bpems ¢ BKITIOYEHNUS MUTaHKA

002B MpeBbileHne CKOPOCTY ABUraTenst

002F Owwnbka coeanHeHna master-slave

Mpw owmnBkax cea3u:

* YreHue: Bosspalyaet agpec 0x83XX
 3anucb: Bo3spaliaeT agpec 0x86XX
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Mpumep komaHabI Nycka (NpsiMoe BpalleHue):
[01][06][20][00][00][01][CRC]
Appec 0x01, 3anuck 3HadyeHns 0x0001 no agpecy 0x2000.

naBa 8. Coo6LueHUsi 0 COCTOSIHMM Npeobpa3oBaTensi YHacToTbl

[Mocne BO3HWMKHOBEHMS cobbITUSA Y peanuayeT dyHKLUMIO 3aLmUTbl U OTO-
OpaxaeT koZ Ha gucnrnee naHenu yrnpasneHus. MNonb3oBaTenb MOXeET onpe-
OennTb TUN CoObITUS, MpoaHanMu3vMpoBaTb MPUYMHBLI U BbIMOSHUTE MOUCK U
yCTpaHeHne B COOTBETCTBUM Tabnuuen 8.1. Ecnv HemcnpaBHOCTb HE MOXET
ObITb yCTpPaHeHa cunamMmu nonb3oBaTtens, crnegyet o6paTUTbCs B TEXHUYECKYHO
noaaepxky «MHctapT».

[Mpn BO3HMKHOBEHMM OLUMOOK, CBSA3AHHbIX C MPEBbILIEHNEM
Toka unu HanpsbkeHus (ErrO1-Errl5, Err20, Err23, Err29, Err33)
3anpellaeTcss BO30OHOBNATb paboTy [0 yCTpaHEHUs MPUYUHBI
BO3HUKHOBEHWS HEUCTMPABHOCTMW UK He paHee, Yem yepes 10 MUHYT
nocrie BO3HUKHOBEHWS OLLUNOKN.

Tabnwuua 8.1 — XypHan cobbitui cepun NCI

CoGbiTne Kon Bo3MOXHble NPUYMHbI Mepb! ycTpaHeHus
Meperpy3ka Err01 * K3 Ha Bbixoge MY * YCTpaHUTb BHELLHIO Hewc-
CUIMOBOro » Kabenb mexay MY v anek- npaBHOCTb
moaynsa MY TpoABWraTenem CrvwKom * YCTaHOBUTb BbIXOAHOWN

ANVHHBINA apoccenb unu puneTp

* Moaynb neperpet * MNpoBepuTtb TemnepaTtypy

* OcnabreHbl KeMMHble oKpyxatoLen cpeabl, paboTy

coefnHeHus BEHTUNSTOPa OXNaXAeHNs 1

« CunoBas nnara HeucrnpasHa BbINOMHUTL OCMOTP pafuaTo-

« Mnata ynpaenexus pa oxnaxaeHus Ha npeameT

HewucnpasHa 3anbINeHHOCTU.

« CunoBoi MOAyrb HeucnpaBeH | * BbINOMHUTL NPOTSHKKY
KNEMMHbIX COeANHEHWIA.
*ObpaTtuTech B CEPBUCHBIN
LeHTp
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Meperpy3ka
no ToKy npu
pasroHe

Err04

« K8 Ha 3emnio

* Bpemsi pa3roHa crnviukom
maro

+ 3HayeHue py4Horo yBenuye-
HUSt MOMEHTa UNu xapakTepu-
CTWKa CKanspHoOro ynpaeneHust
He NoAXoAAT ANst AaHHbIX
ycnoBuit paboTbl

* Huskoe BxopHoe HanpshkeHue
« MonbITka 3anycka npu BpaLla-
loLemcs anekTpoasuratene

« Cnvwkom Gonbluasi Harpy3ka
Ha anekTpoaBuraTesb npu
pasroHe

* MowwHocTb MY cnuwkom
Mana ans AaHHOWM Harpysku

* YCTpaHUTb BHELLHIOK HEWC-
npaBHOCTb

* YBEeNnuuMTb BpeMsi pasroHa
* I3mMeHnTb 3Ha4eHue unu
XapaKTepUCTUKY CKansipHOro
ynpasneHus

» OTperynmpoBaTh BXoQHOe
HanpsbkeHue

* BbibpaTtb pexum KOHTpons
ckopocTu unu 3anyckaTb M4
TOMbKO MOcrne MOMHoW ocTa-
HOBKM 3nekTpoaBuraTens

* CHU3UTb Harpyaky.

* YcraHoBuTb MY GonbLuei
MOLLHOCTM

Meperpy3ska
no TOKy npwu
3amenneHum

Err05

« 3amblkaHue Ha 3emnio unu K3

B BbIxogHon uenu MY

* HeBepHble napameTpbl

asurartens

* CnuLKoM KOpOTKOE Bpemst

TOPMOXeEHUS

* Huskoe BxogHoOe HanpshxeHne

* Pe3koe yBenuyeHve Harpysku

npv TOPMOXEHUN

« OTCyTCTBME TOPMO3HOIO
MoAynsa 1 pesnctopa

* YCTpaHUTb BHELLHWE Heuc-
npaBHOCTM

* BbinonHutb naeHtndmka-
LMo NapaMeTpoB ABuUratens

* YBENUUUTbL BPpEMsi TOPMO-
XKEHNSt

* MNpoBepuTb NapameTpbl CETU
* WckniounTb yBenuyeHne
Harpysku

* YCTaHOBWTb TOPMO3HOM
Mozyrnb 1 pesncTop

Meperpy3ska
o TOKy B
pexume
NOCTOSIHHOW
CKOPOCTK

Err06

« 3amblkaHue Ha 3emmio nnun K3
B BbixogHou uenu MY

* HeBepHble napameTpsbl
asuratens

* Huskoe BxoaHOEe HanpsbxeHune
*» Pe3koe yBenuyeHve Harpysku
BO BpeMmsi paboTbl

* MowHocTb MY HegocTaTouHa

* YCTpaHWTb BHELLHWNE Heuc-
npaBHOCTU

* MpoBepuTb NapameTpbl U
naeHTUdMKaLmio Asuratens

* MpoBepuTb NapameTpbl ceT!
* VckniounTb yBenuyeHne
Harpysku

* Bbibpatb MY Gonbluen
MOLLHOCTU

INSTART®

170




MepeHa- Err08 + CnILUKOM BbICOKOE BXOAHOE * MpoBepuTb NapameTpbl ceTn
npsbkeHne HanpsbkeHve * YCTpaHUTb BHeLLUHee
npw * Bbicokasi MHepLUMs Harpysku BO3/€NCTBUE NN YCTaHOBUTb
pasroHe * CnvLLKOM KOpPOTKOE Bpemst TOPMO3HOIA pe3ncTop
pasroHa * YBENMUMTbL BpEeMsi pasroHa
» OTCyTCTBYE TOPMO3HOIO * YCTaHOBUTb TOPMO3HOIA
mMoZyrs u peauctopa Mozyrb 1 pesncTop
* HeBepHble napameTpbl * [poBepuUTb NapameTpbl 1
asuratens naeHTudMKaLmio agsuratens
MepeHa- Err09 + CnILUKOM BbICOKOE BXOAHOE * MpoBepuTb NapameTpbl ceTn
npsxeHne HanpsbkeHne * YCTpaHuTb BHellHee
npw * Bbicokasi HepLUMs Harpysku BO3/€eNCTBUE NN YCTaHOBUTb
3amepne- » CnumLKom KopoTkoe Bpems TOPMO3HOW pe3ncTop
HUM TOPMOXEHUS * YBENU4nTL BpeMst TOpMO-
« OTCyTCTBME TOPMO3HOTO KeHna
MOZyIsi U peancTopa * YCTaHOBUTbL TOPMO3HOM
MozyIb 1 pesncTop
MepeHa- Err10 * CrnnLKOM BbICOKOE BXOAHOE * MpoBepuTb NapameTpbl ceT!
npsbkeHne HanpsbkeHve * YCTpaHUTb BHeLLHee
B pexume « Bbicokas MHEpLIMS Harpyaku BO3ENCTBUE UMW YCTaHOBUTL
NOCTOSIHHOM TOPMO3HOI Pe3ncTop
CKOPOCTU
MoHw- Errl2 * OTCyTCTBME MUTAHUS » CbpocuTb oLINBKY
XeHHoe * BxogHoe HanpshkeHne M4 BHe | * [poBepuTb NapameTpbl cetn
Hanpsi- [0NyCTUMOro AuanasoHa » O6paTnTbCS B TEXMOA-
XeHne Ha * HectabunbHoe HanpsbkeHve AEePXKY
30T WwnHbl 3MT

* HeuncnpaBHOCTb BbINpsSiMU-
TenbHOro Mmocta unu 6ydepHo-
ro pesvcropa

* HencnpaBHOCTb CUNOBOWA
nnatbl

* HencnpaBHOCTb 3BEHa
MOCTOSIHHOTO TOKa BCMEeACTBME
HEeOoHOKPaTHOW Neperpysku
Mo TOKy
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Meperpy3ka Errl3 « CnuwKoM BbiCOKas Harpyaka * CHM3WTb HarpysKy, npose-
ny VI 3aKNVHUBaHWE ABUraTens pWTb ABMraTenb U MeXaHuKy
* MowHocTb MY * BbibpaTb MY GonbLuen
HeJocTaTouHa MOLLIHOCTHN
Meperpy3ska Errl4 * HeBepHas HacTpoiika na- » Hactpoutb napametp P9-01
anekTpoABu- pameTpa 3aluThbl ABUraTens » CHU3UTb Harpysaky, npose-
ratens (P9-01) puTb ABUraTens
+ CnvLLKOM BbicOKasi Harpyska « BbiBpaTh MY GonbLueil
WKW 3aKNMUHUBaHWE MOLLHOCTU
* MowwHocTb MY HegocTaTouHa
Meperpes Errl5 * Bbicokasi TemnepaTypa okpy- » ObecneunTb oxnaxaeHve
CUIMOBOro xaroLen cpeabl * [pouncTUTL BO3AYX0BOZ,
mMoaynsi « BacopeHvie Bo3gyxoBoga * 3aMeHUTb BeHTUNsITop/Tep-
ny » HeucnpaBHOCTb BEHTUNATOPA MOpe3uncTop/Moaynb
« MNoBpexaeHve TepMope3ncTo-
pa moayns
« Moepexaexune mogynsa N4
Owmbka Errl7 * HenapexHoe coeanHeHne * MpoBepuTb CoefnHeHUs
namepe- BHYTpeHHel nposoaku MY * 3aMeHUTb AaTunkn
HUSI Toka * HencnpaBHoCTb fatumka Toka | « O6patuTtbCs B TEXnoa-
* Owwnbka OCHOBHOW UNu Aepxky
nnatbl ynpaeneHus
KopoTtkoe Err20 « K3 gBuratens Ha 3emrno « 3ameHuTb Kabenb unu
3amblka- auratenb
HUe Ha
3eMnto
O6pbiB Err23 * HecummeTpusi BXogHOro * MNpoBepuTb BXOAHYIO Lienb
a3sbl Ha HanpsbkeHus » O6paTtnTbCS B TEXMOA-
Bxoae * HencnpaBHOCTb CUNOBOWA AEePXKY

nnatbl

» Cunosoii Mmoaynb
HevcrnpaBeH
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O6pbiB Err24 « MNospexaeHve kabens * YcTpaHutb 06pbiB
dasbl Ha M4Y-gBuratens * MNpoBeputb 06MOTKM ABU-
BbIXOAe * HecmmeTpus BbIXOAHOTO ratens
HanpsbKkeHns » ObpaTtuTbCs B TEXMOA-
* HeuncnpaBHocTb cunosom Aepxky
nnarbl/mogyns
Owmbka Err25 « MNoBpexaeHne ymna * 3aMeHUTb OCHOBHYIO MnaTy
yTeHus/ EEPROM
3anvcu
EEPROM
Owmbka Err27 » HeucnpaeHocTb MK/agantepa | « MNMpoBepuTb NoAKIOYeHNe
Modbus * O6pbIB CBA3N MK
RTU * HesepHble napameTpbl « MpoBepuTh NapameTpsbl P8
rpynnel P8
BHelwHsis Err28 » CurHan aBapuu yepes D- » C6pocuTb OLLNBKY
owmbka TepmuHan
MpeBbI- Err29 * CnuwKoMm Tshkenas Harpyska * YBenuuuTb Bpems pasroHa/
LeHve + KOpOTKOE Bpems pasroHa 3ameaneHns
OTKITOHEHWst  HeBepHble napameTpbl « Hactpouts P9-31/P9-32
CKOPOCTU P9-31/P9-32
Monb3oBa- Err30 » CurHan yepes D-TepMuHan » C6pocuTb OLLNBKY
Tenbckas
owmbka 1
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Monb3osa- Err31 » CurHan yepes D-TepmuHan » CbpocuTb oLnbKy
Tenbckas
oLwmbka 2
Moteps Err32 « 3HaueHne obpaTHOW CBA3N * MNpoBepuTb AaTYUK U1
Mnna-o6par- < napametpa PA-13 n3meHuTb PA-13
HOWN CBA3N
OrpaHuye- Err33 « MNeperpyska/3aknuHvBaHue * YBenuunTb mMoLyHocTb M4
HWe Toka » CnnLLKOM KOPOTKOE Bpemst » HacTpouTb Bpemsi pasroHa
pasroHa

XonocTon Err34 » CpabatbiBaHuWe 3aWwuTbl No » C6pOCUTb UNM U3MEHUTbL
xon P9-28-P9-30 ycrnoBust obHapyxeHus
Hecra- Err35 * HanpsixeHve BHe AnanasoHa » Ctabunusupoatb Hanps-
6uUnbHOCTb * YacTble BKMIOYEHUSI/BbIKINIO- XeHne
nuTaHus HeHna * YBENNUNTb UHTEpBarb!

* Mexay Lmknamm
Owmbka Er37 » Owwnbka cBsisn DSP-EEPROM | * 3aMeHUTb OCHOBHYHO nnaty
coxpaHeHust
napameTpoB
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MpeBbiLe- Err39 * Tekywee Bpemsi > P7-38 » Cbpocutb

HVe Tekylle-

ro BpeMeHu

paboTbl

MpeBbI- Err40 » HakonneHHoe Bpems > P7-20 | « CHpocutb nnu o6HyNnnTb
LeHue CYETYMK (PYHKLMS MHULManm-
CYMMapHOro 3aumm 2)

BpPEeMeH

paboTbl

O6pbiB CBA- | Err46 * He HacTpoeH Master » Hactpoutb Master

3u Master- » Owwnbka nuHUM ces3n/napa- * MpoBepuTb Kabenb 1 napa-
Slave meTpos P8 mMeTpbl P8

Hewucnpas- Err60 » BosHukaeT Ha MY 6e3 * YcTaHoBWTb napameTp P9-41
HOCTb Harpysku B 3HaueHue «0»

obHapyxe- * HenpaBunnbHO HacTpoeH

HUSI TOKA napametp P9-41

nerkomn

Harpyaku
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naBa 9. lononHuTenbHbLIe onuun
9.1 MNokpbITUE NAaKOM U KOMMayHAOM

Ba3oBoe nokpbITHe NevaTHbIX Nnat - knacc C2C: npUMeHsieTcs B MecTax ¢
HOpMasibHbIM YPOBHEM 3arpsi3HSIIOLLIMX BELLECTB.

Mpn pabote obGopynoBaHMS B IKCTPEMaribHbIX (arpeccuBHbIX) pabounx
cpejax TpebyeTcs OOMOSHWTENbHasi 3almta — cheuuarnbHoe MOoKpbITue
neYyaTHbIX NNaT Nakom Y KOMMayHAoM.

JaHHas onuusi siBNsieTcs Havbornee onTWMarnbHOW Ans oGecneveHust
HafEXHOCTW paGoTbl YaCTOTHbLIX Npeobpa3oBaTenel UM yCTPONCTB NaBHOTO
rnycka B KECTKMX YCIOBUSIX U NMPU BO3AENCTBUM APYrMX arpeCcCUBHbIX (hakTopoB
(Bnara, nbinb 1 T.M.).

KomnayHp,

Mpwn pabote obopyaoBaHus B
3KCTpemarnbHbIX  (arpeccuBHbIX)  paboumnx
cpefax TpebyeTcs OononHUTENbHas 3awuTa:
cneuuanbHoe MOKPbITUE MeYaTHbIX —nnat
komnayHgom. [aHHass onuus  sBnsieTcs
Hanbonee onTumanbHoW Ans obecnevyeHus
HaOeXHOCTN paboTbl YaCTOTHbIX
npeobpasoBaTene UnM yCcTpoucTB NnaBHOro
nycKa B >XECTKMX YCIOBUSIX U NMPU BO3AENCTBUN
Opyrnx arpeccuBHbIX (hakTopoB (Brara, nbiib
nT.n).

MpeumyllectBa:

. MoBbILWEHHas MexaHu4eckasi yCTOMYNBOCTb: AP EKTUBHO 3alumaeT
OT BUBpaLuiA, BO3HMKAOLWMX B NpoLiecce paboThbl.

. Bbicokasi TennooTaava: yCTPOMCTBO He HarpeBaeTcs B npouecce
akcnnyatauuu. MNpoaneHue cpoka cryxbbl 06opyaoBaHus.

Nak

MokpbiTe  nakom  TpebyeTca  Ans
npeaoTBpaLleHnst NoBpeXaeHNI "
nedopmauuii nnat npu paboTe B 3anbifieHHbIX
pabounx cpegdax. BHe 3aBucumoctTn ot
TSKECTU Harpysok, [OMOMHUTENbHOE
3alUMTHOE MOKPbITUE MO3BONSET He TOMbKO
MOBLICUTL MPOYHOCTb PAAMO3NEMEHTOB, HO
W MNpPOANMUTb CPOK Cryx0Obl o0b6opyaoBaHUS
B uUeroM. Jlak HagexHo  3awmuiaet
npeobpa3oBaTtenb YacToTbl UMK YCTPOWCTBO
nnaBHOro nycka OT MbiK, 4To obGecneunsaeT
6ecnepeboliHyto paboTy Nnpon3BoacTBa.

INSTART® 176



MpenmywecTsa:

[NoBbILWEHHaAsa MexaHW4Yeckass YyCTOMYMBOCTb: 3PPeKTMBHO 3alumiiaeT oT
BMOpaLwii, BO3HMKaOLLMX B npoLecce paboTh.

Bblcokasi TennooTgava: yCTPOWCTBO He HarpeBaeTcsi B npouecce
akcnnyaTaumn. MNMpoanexne cpoka cny6bl 060pyaoBaHMS.

9.2 MNoxapHbIN pexum

Mogenun NCI ocHaLeHbl dyHKUmen «oxapHbivi pexxumy». [JaHHas dyHKums
MOXEeT COBMECTHO MCMONb30BaTbCsl B NOXapHbIX LWKadax AN nogaepkaHns
nognopa Bo3ayxa, AblMOyAaneHus, ynpaBrneHusi BbITSXKHbIMU BEHTUNATOpaMu,
ynpaBneHusi NPOTUBOMNOXapHbIMW Hacocamu. B MOMEHT akTMBaLmmn NoXapHoro
pexumMa npeobpasoBaTtenb 4YacToTbl NPOAOIKaET CBOK paboTy, HECMOTPS Ha
BO3MOXHOCTb MOBPEXAEHWS.

MoxxapHbIV pexxum npegnonaraeT padboTy npeobpasoBaTensi HacToTbl AaXe
B Cry4ae BO3HUKHOBEHMS OLLUNOOK.

HacTpoliku noxapHoro pexwumMa ykasaHbl B napameTpax P7.80 — P7.82.

BeHTunsitop
@ 4, AbIMOYLIANEHNS . (
]
[ BeHtunsitop
. . nognopa  ———
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