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PEJNE 3AWNTBI OBUTATENA POL-06

BHUMAHUWE!

Lo usyyeHus pykoeodcmea persie He eKrovYame!

HadexHocmb u OonezoeedyHocmb perie obecriedusaemcsi He MOJIbKO Kayecmeom
pernie, HO U npasusibHbIM COBIIOOeHUEM PEXUMO8 U ycrioeul dKcrayamauyuu, rno3momy
cobnodeHue e6cex mpebosaHul, U3JIOXEHHbIX 8 Hacmosiwem pykoeoocmee o

akcrinyamauyuu (P3), sensemcsi o6si3ameribHbIM.

B ces3u ¢ cucmemamu4ecku rpogodumbiMu pabomamu o coeepuieHcmeo8aHUIo
KOHCMPYKUUU U MEeXHOI02uu Uu320moesieHUs 803MOXXHbI HebOosblwUe pacxoxX0eHUss Mexoy
PyKO80OCMEOM U rocmaerisieMbiM U30eslueM, He enusiowue Ha napamempsl U3oenus, Ha
yCrio8usi €20 MOHMaxka U 3Kcrlyamauyuu.

U30enue colepxxum 3r1eMeHmMbl MUKPO3IEKMPOHUKU, M03MOMYy rnepcoHas OOJIKeH
npodmu crieyuarsnbHbIil UHCMPYKMa)x U ammecmauyuro Ha rpaeo 8bInosIHeHUsi pabom (c
y4emom Heobxo0uMbIx Mep 3awumsl om g8o30elicmeusi Cmamu4eckKo20 ariekmpuyecmasa)).

UHcmpykmaxx dosmkeH rnpoeodumscsi 8 coomeemcmeuu ¢ delcmeayrouuM 8 opa2aHu3ayuu

r1os10)KeHUEM.
HanmeHoBaHue
Pepakuusa JaTta
BEpcun
Bepcus Ne 0 OpurmnHanbHoe nsgaHue
Bepcna Ne 1 M3gaHue ncnpaBneHHoe 1 AonoSIHEHHOe
Bepcusa Ne 2 MN3pgaHue ucnpaBneHHoe U A0NOSTHEHHOE
Bepcua Ne 3 3gaHue ncnpaBneHHoe v JonoJSIHEHHOEe
Bepcusa Ne 4 MN3gaHue ucnpaBneHHoe U A0NOSTHEHHOE 10.10.12.
Bepcus Ne 5 M3gaHne ncnpasneHHoe 1 JONOSIHEHHOEe 16.10.12.
Bepcus Ne 6 MN3pgaHue ucnpaBneHHoe U A0NOSTHEHHOE 24.06.16.
Bepcua Ne 7 3gaHue ncnpaBneHHoe 1 JonoSIHEHHOe 19.01.18.
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PEJNE 3AWNTBI OBUTATENA POL-06

1 HA3HAYEHWE

Pene sawutbl geuratena PAL-06 (ganee pene) ¢ ungppoBon HaCTPONKON U MHOMKaLMEN
KOHTPOSNIMPYEMbIX MNapaMeTpoB MpeAHa3HadYeHo Ans 3alnTbl TpexdasHblX aCUMHXPOHHbIX
anekTpoasuratenen ¢ HanpsbkeHnem nutaHna 3x220/380 B ot nocneacrteuim:

- ONUTENbHbIX HEGONbLUMX Neperpy3oK Mo TOKY,

= 60NbLUMX MMMYIIbCHBIX NEepPerpy3ok (KOPOTKO3aMKHYThIN POTOP),

— NpEeBbILLEHNS YPOBHSA aCMMMETPUN TOKOB has,

- paboTbl C HEOOTPY3KOW,

= NPEBbILEHNSA NUTAIOLLETO HANPSKEHWS,

— TMOHMWKEHNA NUTAIOLLEro HaNpsXXeHns,

- TOKa yTeuku (3awmTa oT 3aMblkaHus Ha 3emnto no 310);

- HenpasunbHOro (obpaTHoro) YepenoBaHua a3 nepen nyckom,

= MNOHWXEHNS CONPOTUBIIEHNS N30NSALMM INEKTPOABUraTENS nepes Nyckom,

— 3anvnaHuns KOHTaKTOB nyckaTens nepes nyckom,

- obpbliBa dhas,

— npeBblWEeHNa JONYCTUMOW TemrnepaTypbl HarpeBa (MpW YCTAaHOBNEHHOM Ha Kopnyce
anekTpoasuraTtensa u NoAKMYEHHOM JaTymKke TeMnepaTtypbl).

Pene nossonser npovsBoAuTb KOMMYTALMIO SNEKTPUYECKUX uenen npu SOCTUXKEHUU
KOHTPOSNIMPYEMbIX MapamMeTpoB OnNpeaeneHHblX, npeaBapuUTeNbHO 3anporpaMMUpPOBaHHbIX
ypoBHen. OOHOBPEMEHHO, KpOMe 3alMUTHbIX (PYyHKUUK, pene uMeeT BO3MOXHOCTb
MOHUTOPWHra criegyoLwmx napameTpos:

- noTpebnsaemMoro Toka no Kkaxagon gase,

HanpsKeHUs B CeTU NO Kaxkaon dase,

— 4acTOThbl CeTH,

- Tekywen TemnepaTtypbl anektpoasuratenss (Npu  MNOAKMIOYMEHHOM  AaTyuKe
Temnepartypbl),

= BEJIMYUHbI aCUMMETPUN TOKOB (has,

— TOKa yTeukKu,

— COMPOTUBNEHUS U30NSALNN ANEKTpoaBUraTens 4o nycka,

— BEJIMYUHbI SKBUBASIEHTA TEMMNOBOW 3HEPIUN,

— CYMMapHOro BpeMeHun paboThl anekTpoasuratensa (Motopecypc),

— KoadhpmumeHTa MOLLHOCTU (COS @) anekTpoaBuraTens,

— aKTMBHOW MOLLHOCTM aneKkTpoasuraTens,

— peakTUBHOW MOLLHOCTM afiekTpoaBuraTens,

— TMOSIHOM MOLLHOCTW aneKkTpoasuraTens.

MoMnmMo  PYHKUMM  3alimMTbl  dnekTpoaBuraTena perie nos3BonseT OCyLWeCTBATb
aBTOMaTU4ecKoe ynpaBrieHUe 3MeKTPONpUBOAOM  YCTAaHOBOK, MNpedHas3HavyeHHbIX Ans
HakayMBaHUs /OTKAYMBAHUSA >KMAOKOCTW, HAMOMHEHUA  CbiNy4yuMyn MaTtepuanamm  Unu
OMOPOXHEHUS, U T. 4.

Pene nmeeT BCTPOEHHblE SHEPrOHE3aBUCMMbIE YacCbl pearibHOro BPEMEHW W XypHan
cobbitn. B xypHane cobbiTMA  UKCUPYIOTCA BCE  BLINOSIHAEMbIE C pene u
anekTpoaBuratenemM [OencTtBus, [OaHHble O MPOUCXOOMBLUMX aBapUMHbBIX CUTyauusix C
NPUBSA3KOM K AaTe N BPEMEHU, OTCYMTbIBAEMbIX YacaMu pearibHOro BpEMEHM.

Pene umeeT pexum ynpasneHus no TanMMepy, YTO MO3BOMSET BKNHOYATL/OTKNOYaTb
anekTpoasuratens B Tpebyemoe Bpems CyTOK.

O6bmeH wuHdopmaumen € BHELWHUMU YCTPOMCTBaAMUM OCYLLECTBNSAETCS C MNOMOLLbHO
nHtepcernca RS-485 no npotokony Modbus RTU. lNporpammHoe oGecneyenne (ganee MO)
«Relsis motor config», Bxogduiee B KOMMMAEKT MOCTaBKW, MO3BOSISIET OCYLECTBNATb
TENEeKoOHTPOsb W TeneyrnpasreHne perie W anekTpogsurateneMm, a Takke CYUTbIBaTb
MHOPMaUMIO C XKypHana cobbITUi.

Pene nsrotaBnuBaeTcs B KIIMMATUYECKUX UCNONHEHUSX Y u T kaTteropum pasmeLieHuns 3
no FOCT 15150-69.
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Pene cooteeTcTByeT TpeboBaHMAM o0OWMX TexHuyeckmx ycnosur no ACTY 3020-95
(FTOCT 12434-93).

2 YCNOBUA SKCIITYATALNN

Pene moryT akcnnyaTupoBaTbCs B CNeayoLwmnx yCroBusx:

- 3aKpblTble HeoTannMBaeMble MNOMELWEeHUs, rae TemnepaTypa W BRaXHOCTb
HECYLLLECTBEHHO OTNNYAOTCA OT TEMNepPaTypPbl U BAAXXHOCTU OKPY>KatoLLLEro BO34yXa;

- AunanasoH pabounx TemnepaTtyp - oT MuHyc 30 go nntoc 55 °C npu BbICOTE MECTHOCTM
0o 2000 m Hag ypoBHeEM mops (ans ucnonHenms T - oT mmHyc 10 go nntoc 55 °C);

— OTHOCUTESbHas BNaXHOCTb OKpy»atoLlero sBos3ayxa — o 98 % npu temnepatype nsioc
25 °C (ucnonHenune Y) n go 98 % npu temnepatype nnoc 35 °C 6e3 KoHaeHcauuu Bnaru
(ucnonHeHue T);

- OKpyXarwllas cpefa He B3pblBOOMACHas, He coaepalas TOKOMPOBOAALEN Mbinwn,
arpeccmBHbIX ra30B 1 NApOB B KOHLEHTPALMAX, pa3pyLlaloLLmnx N3onaumo 1 MeTanmbl.

MexaHuyeckne BHellHME BO3OEUCTBYHOLLME aKkTopbl COOTBETCTBYKOT rpynne M7 no
FOCT 17516.1-90.

Mpn aTOM pene ycTon4ymBbl K BUOPALMOHHBIM Harpy3kam:

— B AumanasoHe 4yacToT oT 5 go 15 'y ¢ makcMmarnbHbIM ycKopeHem 34,

- B AmanasoHe 4yactoT oT 15 go 60 'y ¢ makcMmarnbHbIM YyCKOpeHMeEM 24,

- B AguanasoHe 4yactoT oT 60 go 100 'y ¢ makcumarnbHbIM ycKopeHuem 1g.

Pene Bbliaepxunsator:

— MHOrOKpaTHble yaapHble Harpy3kn OnuMTenbHOCTbIo OT 2 A0 20 MC C MakCcMMarbHbIM
yCKOpeHuem 3g,

— MHOroKpaTHble yaapbl AnuTenbHocTbio (2-20) Mc ¢ yckopeHnem 30 m/c? (3 g).

Pabouyee nonoxeHne B NPOCTPAHCTBE — BEPTUKAIIbHOE UM FOPU3OHTaNbHOE.

3 TEXHMYECKWE OAHHbBIE N NMAPAMETPbI

Perne oTHoCUTCA K CTaTM4eCKMM perie MakcumMarnbHOro Toka 6e3 onepaTtMBHOIO NUTaHUS,
C UMdPOBOM MHAMKAUMEN 3HAYEHUWA KOHTPONUPYEMbIX MapameTpoB M MporpamMmmMmpyemon
ONCKPETHOW YCTAHOBKOW MOPOroB OTKMOYEHUS NPU NpeBblleHUN OOMYCTUMbIX NapameTpoB
BXOHbIX BO3AENCTBYIOLLUNX BENNYMH.

M3meputenbHble TOKOBblE LENW perie paccyuMTaHbl Ha NpsAMoe BKAKYEHWE B uenu
anekTpoasuratenen ¢ HOMUHaMNbHbIM TOKOM A0 5 A uMnu 4epes3 BHELIHWE M3MeEpUTESbHbIE
TpaHcgopmaTopbl Toka Tna T - 0,66 (M nogobHble), ¢ ko3 dpuumeHToM TpaHchopMmaummn B
AnanasoHe (10/5...1000/5) n knaccom TOYHOCTU He Huxe, Yem 0,5.

BbIxogHble uUenu 3awuTbl pene JOfMKHbl paboTaTb COBMECTHO C KOHTAKTOPHbIMW
BbIKNKOYATENAMWN UK APYTMMW YCTPOMUCTBAMM, MPUCNOCOBNEHHBIMM K aBTOMaTn4eckon paboTe
n obnagarowmnmMm  OTKMNOYaLWen CrnocobHOCTbIO AN TOKOB  KOPOTKOrO  3aMblKaHUS
3aumuaemMon Lenu.

3.1. O6wme napameTpbl

HomuHanbHble TpexdasHble drasHble/fIMHeNHble HanpskeHuss nutanna pene Unut.How,
HoMuHanbHon YyactoTom 50 Ny - 220/380 B.

Mpenenbl 4ONYCTUMbIX OTKIOHEHUW HaMpsKeHUs NUTaHUSA:

— BepxHun npeaen - nioc 30% ot Unut.Howm,

— HWXHUM npegen - MuHyc 35% oT Unut.Hom.

HoMWnHanbHbIN BXOOQHOM TOK BHYTPEHHUX TpaHCOPMaTopoB TOKa MO Kaxaon gase - 5 A.

[vana3oH namepeHnsa Toka BHYTPEHHUMU TpaHcopmMaTopaMu ToKa MNo Kaxaown dpase -
(0,1...50) A.

CpeaHsasa OCHOBHasA MOrpeLLlHOCTb U3MEPEHNs HanpsXxeHus n Toka (4o 5 A) - He Bonee
2,5 % + egnHnua mnagwero paspsaa.

Mpwn ToKax cBbiwe 5 A NOrpeLHOCTb paccumTbiBaeTCA No popmyne
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d<(2,5 + lnam./5 - Ktp) % + egmHnua mnaguero paspsaa, (1)
roe o - NOrpeLHoOCTb N3MEPEHNS, B NPOLEHTaX,

lnsm - namepsieMbln Tok, A.

Ktp — 3anporpaMmmMmmnpoBaHHbIn KOIUUMEHT TpaHCcopMaLmu.

Mpn ncnonb3oBaHMM BHELUHUX U3MEPUTENbHbLIX TPAaHCOPMATOPOB TOKA K NOrPeLUHOCTU
cpabaTtbiBaHUA perne no TOKy CYMMUPYETCH NOrpeLHoCcTb, onpeaensemMasi KnacCom TOYHOCTU
NPUMEHSIEMbIX TPaHCOPMaTOPOB TOKA.

CpenHast OCHOBHas NOrpeLUHOCTb N3MEPEHUSA HAMPSPKEHMSA U TOKA K KOHLLYY CpOKa Cry>K0bl
He npeBbllaeT ABONHOMO 3HAa4YEHUS NOrPEeLLHOCTU, yKa3daHHOW BblILLE.

JononHutenbHasi NOrpeLLHOCTb U3MEPEHUSA HANPSHXKEHUA M ToKa OT TemnepaTypbl He
npesblwaeT 0,1% Ha 1 °C.

MorpelwHocTb cpabaTbiBaHUA BblAEPXKEK NO BpeMeEHU - He Bonee 1 c.

[wvana3oH namepeHus conpoTusneHuns nsonauum - (0,1...1,2) MOm.

MorpeLluHoCTb N3MEpPEHNSA CONPOTMBIEHNSA n3onaumm - He 6onee 0,2 MOMm.

[vana3oH namepeHus 4yactoTtbl ceTu - (45...55) I'u,.

MorpeLluHoCcTb n3MepeHns YacToThl - He 6onee 0,1 M.

MorpelHocTb namepeHnsa Temnepatypbl B agnanasoHe (40...100)°C - He 6onee 4°C;

[MorpelHOCTb M3MepeHUss CoS (P, aKTUBHOW, pPEeaKTUBHOW W MOMHOM MOLLHOCTU
anekTpoaBuraTens He HOpPMMUpPYeTCH, X OTobpakeHne HOCUT MHAOPMALMOHHBIN XapakTep.

KonnyectBo OeCSTUYHbIX paspsaoB vHouKatopa — 4: 1 paspsa — pexxuMm, 3 paspsiga — 3HayveHue.

KonunyectBo cBeTOAMOAHbBIX MHONKATOPOB - 14

- PaboTa — nHgmkaTop COCTOSAHUSA OCHOBHOIO BbIXOLHOMO perne,

- Harpy3ku / lMeperpy3ku — nuankatop TOKOBOW Harpysku / neperpysku,

- Heporpyska — nHaMkaTop XorocToro xoaa,

- AcumMMmeTpMA - NHONKaATOP NPEBLILLEHNS aCUMMMETPUN ToKa,

- YTeuka - MHONKATOpP YTEYKN Ha KOPMyC anekTpoaBuratens Bo Bpems paboTbl,

= U > - nHgukaTop nNpeBbILLEHNSA HANPSXKEeHWS,

= U < - nHOuKaTop NOHMWXKEHNSA HaNPSHXKEHWS,

- ABC - vHankaTop HenpaBuUIlbHOro YepeaoBaHus ¢as,

- T C> - vHoMKaTop npeBbilleHns TeMnepaTypsl,

- OrpaHuyYeHune NycKoB - NHAMKATOP OrpaHUYEHNS KONMYECTBA NOBTOPHbLIX MYCKOB,

- WUsonsaumsa - nHoukaTop HapyLleHNa ConpoTUBIIEHUS N30NALMM,

- 3anunaHue - MHANKATOpP 3anunaHnsl KOHTaKTOB KOHTaKTopa Unv nyckaTtens,

- RX, TX — nHgukatop curHanoB obmeHa no nHtepgency RS-485,

- Taumep — nHamnkaTop 3anpeta paboTbl N0 Tanmepy.

CoxpaHeHne paboTocnocobHOCTM YacoB pearnibHOro BPEMEHM MOCMEe OTKMNIYEHUsN
NUTaHWA OT pene - He meHee 168 yacos.

KonunyecTtBo cobbiTuin, pernctpmpyembix B xxypHane - 100 cobbitun.

CoxpaHeHne nHgopmauum B XypHane cobbITuin nocne OTKMYEHUS MUTAHNA OT pene -
Ha BCe BpeM4 3KcnnyaTaumm pene.

3.2. [OmnanasoH HacTpoeK napamMeTpoB MO HaNPSKEHNIO

Heperynupyemble HOMUHanbHble asHble HanpskeHns nutanus pene  Unut.How,
nepemeHHoro Toka yactortom 50 Ny - 220 B.

HacTporika nopora OTKto4YeHNa N0 MakcumanbHoMy HanpsbkeHunto Uwmake - (240...280) B.

HacTtpowka nopora OTKMoYeHUsA Mo MUHUMarnbHOMY HanpsikeHnio Umnd - (150...210) B.

MMcTepesnc (Heperynupyemsbliin), N0 MakCMMarbHOMY HanpsikeHuto - (4...6) %.

'McTepesunc (perynnpyemslin), N0 MUHUMaribHOMY HanpskeHuto - (5...20) %.

[McKpeTHOCTb HAacTPOEK No HanpshkeHuto - 1 B.

3.3. [dmnanasoH HacTpoeK napamMmeTpoB Mo TOKY

Hactponka koadpdomumeHTa TpaHcdopmaumm BHeLWHero TpaHcdopmaTopa Toka Kt -
(1...200).
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Hactpownka HomHaneHoro Toka asuratens lbowm - (1...999) A.

HacTporika nopora oTkno4eHust no 6noknpoBke potopa (koadpduumeHTa neperpyskm no
TOKY) - (1,1...6,0) - IHom

HacTporika nopora OTKto4YeHNA N0 MUHUMaNbHOMY TOKY - (20...80)% - lHowm.

HacTtporika nopora OTKMYEHUS MO acuMMeTpuu Toka Harpyskum lacum - (20...50)% -
[cPEOH.

HacTpowka nopora OTKIo4eHUs no TOKy yTeuku - (5...10)% IHom

'McTepesnc no Toky, Heperynupyemsin - (4...6) %.

[WCKpeTHOCTb HacTpoOeK Mo TOKY, B 3aBUCUMOCTM OT KOIdduLmMeHTa TpaHcopmaumm
Kr:

- npu KT =(1...2) - guckpeTtHocTb 0,01 A,

- npu KT =(3...20) - guckpetHocTb 0,1 A,

- npu KT =(21...200) - guckpeTtHoCcTb 1 A.

3.4. [dnanasoH HacTpoeK napamMeTpoB MO COMPOTUBIIEHNIO U30MSALNN

HacTtporika nopora OTKMHOYEHUS NO COMPOTUBMEHMIO M3ONSAUMM OO0 Nycka -
(0,2...1,0) MOMm.

MmcTepesnc no conpotmeneHnto nsonsaumm - 0,2 MOm.

3.5. [nanasoH HacTpoeK napamMeTpoB Mo TemMnepaType
HacTtpowka nopora oTkroyeHus no temnepartype - 40...100) °C.
NMcTepesnc no temnepatype - 10 °C.

3.6. [QnanasoH HacTpOeK BPEMEHHbLIX NapameTpoB

HacTpoiika BpeMeHu 3agepXXkn Oo nycka anekrpogsuratens, tsagnyvek - (1...30) c.

HacTtpowka BpemeHu nycka anekrtpoasuratens, tnyck - (1...300) c.

HacTtpoiika BpemeHu 3agepXxku OO0 MOBTOPHOrO nycka anekrpoasuratens, tsannost -
(1...120) c.

HacTpownka BpeMeHn 3a0epXXKu OTKIMIOYEHMS N0 MUHUMarnbHOMY TOKY, taagxx -(1...250) c.

HacTtpoiika BpemMeHu 3a0epXXKM OTKIHYEHUS MO MUHMMANbHOMY WM MakCUMarbHOMY
HanpspkeHuto, taanHt - (1...250) c.

HacTtpowka BpeMeHu 3a0ep>Kkn OTKNIOYEHMS N0 acCUMMETPUK Toka, taag.acum - (1...120) c.

HacTpowka BpemMeHun 3agepxkn oTknoveHms no 6rnokuposke potopa - (0,5...10,0) c.

HacTporika BpeMeHu BKNIOYEHHOIO COCTOAHUA (MMMyNbca) pene neperpysku npu paborte
B MMMynbCHOM pexume - (1...30) c.

HacTporika BpeMeH1 BbIKNIOYEHHOIO COCTOAHNA (Nay3bl) pene neperpysku npu paboTe B
MMMynbCHOM pexume - (1...300) c.

Hactponka konuyectBa aBTOMaTUYECKUX MNOBTOPHbLIX MYCKOB MNOCSie aBapuWUHOro
oTknoYyeHus - (0...100).

MpumeyaHue - NMpu neperpyske No TOKY BPEMSI OTKITHOYEHUST 3aBUCUT OT BPEMEHM NycKa
anekTpoaBuraTens u BENUYMHbI KPaTHOCTU NEpPErpys3ku rno TOKy.

3.7. lepepaya nHdpopmauum

Tun npotokona - Modbus RTU.

NHTepdenc - RS-485.

CkopocTb nepefaym AaHHbIX - HacTpamBaemas (9600/19200/38400) B/c.

MakcumanbHass AnvHa nuHAM CBA3W - CTaHdapTHas ans uHtepdenca RS-485
(cneundoukaums EIA-485).

3.8. lMpoune napameTpsl

KoMmmyTaunoHHas cnocobHOCTb BbIXOAHbLIX pene B Liensix NepeMeHHOro Toka - He bonee
250 B-A, AC-22 no CTY 3020-95.

Pene He p[aéT NOXHbIX cpabaTtbiBaHMK (3aMblkaHu |/ pasMblKaHWU KOHTaKTOB) Mpw
KPaTKOBPEMEHHbIX MNpOBanax W BCANECKax MNUTAKOLWEro HanpskKeHUs ONUTENbHOCTbI He
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6onee 50 mc.
Pene ycTon4nBo K BO3OENCTBUIO NOMEX, UMEKLLMX cneayoLlmne napameTpbi:
a) dopma BOnHbl — 3aTyxawowme konebawus dactotel (1,0 £ 0,1) Mlu, mogynb

ormbatoLlen KoTopbix ymeHblwaeTcss Ha 50% OTHOCUTENBbHO MaKCMMasrbHOIO 3Ha4YeHus nocne
3-6 nepnogos;

6) amnnuTyga NnepBoro nmnynbsca:

— NpuW NPOAONbLHON cxemMe noaknyeHus - (2,50+0,25) kB,

- Npu nonepeyHon cxeme nogknoyeHus - (1,0 + 0,1) kB;

B) YyacToTa NnoBTOpeHnsa umnynscos - (400 £ 40) MNu;

) BHyTpEeHHee ConpoTMBIieHne NCTOYHUKA - (200 + 20) Owm;

) ANMTenbHOCTb ucnbiTaHun - (2,0 £ 0,2) c.

MexaHunyeckaa KOMMyTaLUMOHHAs N3HOCOCTOMKOCTb pesie - He MmeHee 500 000 uukros.

KoMmyTaunoHHas M3HOCOCTOMKOCTL pene - He MeHee 50 000 umknos.

ConpoTuBneHne n3onauuu:

- B XONOAHOM COCTOSIHUM MPXU HOpPMasibHbIX KIIMMAaTUYECKMX YCMNOBUSIX - HE MeHee
50 Mow;

— B HarpeToMm cocTtosHun npu Temnepartype nnoc 55 °C - He meHee 10 MOwm;

- B YCNnoBuAX NoBbleHHOM BRaxHocTn 98% npu Temnepatype nntoc 35 °C - He MeHee
1 MOm.

MoTpebnsemas MOWHOCTL B Anana3oHe NUTaoLWNX HanpskeHun - He bonee 5 B-A.

Bua, Konn4ecTBo M TN KOHTaAKTOB BbIXOAHbIX pene:

- pene K1 “PaboTta” - 1 3ambikatowimin, 1 nepeknoyaoLmnim,

- pene K2 “Asapua” - 1 3amMblKkatoLLunH,

- pene K3 “lNeperpyska” - 1 3amblKatoLLNNA.

Cpok cnyx0bbl pene - He meHee 8 neT.

Macca pene - He 6onee 1,6 kr.

[nuHa coeanHuTenbHoro kabena aatymka Temnepatypsl - (5 + 0,05) m.

abapuTHble 1 ycTaHOBOYHbIE pa3mMepbl pene ans BbicTynatowero (POL — 06 - B) u
ytonneHHoro (PAOL, — 06 -Y) MOHTaxa, a Takke pa3MeTka OKHa B NaHenu Ansa KpenneHus noj
YTOMMEHHbIN MOHTaX, NpuBeaeHbl Ha pucyHkax 1,2,3.

Cxema BHeLUHNX NOAKMYEHNN NpuBeaeHa Ha pUCYHKE 4.

Mpumep 3anmcu obo3HaveHust perne npu 3akase M B AOKYMEeHTauuu Opyroro usgenus
npuBeaeH B NPUoXeHun A.
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PucyHok 1 - NabapuTHble 1 ycTaHOBOYHbIE pa3mepbl pene PLLL — 06 - B (BbiCTynatoLwmMn MOHTaxX)
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PucyHok 2 - [abapuTHble n yctaHoBOYHbIE pa3mepsbl pene PLALL — 06 - Y (yTonneHHbIn
MOHTax)
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PucyHok 3 Pasmepbl Bolpesa B naHenu ans kpenneHuna pene PAL, — 06
a) BbICTYNaKLWNA MOHTaX; 6) yTOMNMEHHbIA MOHTaX
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KnemmHas konopgka XT1:

1 - knemma noaKNtYeHNs Lenu N3MepeHns N3oNsauUnu;

2...5 - KNneMMbl NOAKIOYEHNSA HaNpPsXXeHUs TpexdasHomn ceTu;
6-7 - KnemMmbl noakntoYeHns uenu Ic;

8-9 - KnemMmbl NOAKMYEHUA Lenu IB;

10-11 - knemmbl noakno4YeHns uenu la;

12 - knemma 3a3eMneHus;

Pasbem XP1:
1,2 - nogknoyeHue nHtepdenca RS-485 k nuHum cBasp;

Paszbem XP2:

1,6 - nogkno4YeHne gaTtynka 3aTonneHus;

2,6 - NogKYeHne gaTynka aBapunHoOro ypoBHS;
3,6 - noaxnoYeHne gaTynKa BEpXHEro ypoBHS;
4,6 - nogKnioyeHne gatymka HXKHEro ypoBHS;
5,6 - Noaxn4YeHne gaTynKa Cyxoro xoaa;

Pasvem XP3:
1-3 - nogkntoYeHne gartynka TemnepaTtypbl;

Pa3sbem XP4:

1...5 — KOHTaKTbl BbIXOQHOro pene «PaboTtay;
6,7 - KOHTaKTbl pene «ABapusy»;

8,9 — KoHTakTbl pene «[lleperpyskar;

10,11 — knemmbl ONA BHELUHEro nycka;

10,12 - kneMmbl OS5 BKAKOYEHUS 2-CTyMNeHN.

PucyHok 4 - Cxema BHELUHUX NOAKNIYEHUN pene

4 YCTPOWCTBO PENE

Pene He umeeT onepaTUBHOIO HanpshkeHusi nuTaHus. KoHTponvpyemoe HanpsikeHue
SIBNSIETCS OAHOBPEMEHHO W HanpsbkeHMeM nutaHusl. Bce anemeHTbl pere CMOHTMPOBAHbI
BHYTPW Kopnyca.

®YHKLMOHANbLHO perne CoCTOUT U3 Tpex GOKOB:

- nuTaHus,

12
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— ynpasneHnsa n nHaukaumm,

— BXOAHbIX CUrHanNoB.

CTpyKkTypHasa cxema pene npencrasfneHa Ha pucyHke 5.

Bnok nutaHua cogepXxuTt MMNynbCHbIM NpeobpasoBaTenb, obecnevynBaoWnin BoIXogHbIE
HanpsxxeHus + 5 B, + 24 B, + 300 B ons BHyTpPeHHEero nuTaHusi CXem.

Bnok BxoaHbIX curHanoB obecnevmBaeT cbop M HOPMUPOBAHME BXOLHbLIX CUTHANOB A4S
MUKPOKOHTpOMNepa, a Takke ynpasreHne BbIXOOHbIMW pere A1 KOMMyTauuu BHELUHWUX
uenen.

Ha nnate 6noka BXO4HbIX CUrHaNoB pasmeLleHbl gaTumku Toka (OT), npeobpasytowme n
HOpMUpYylOLLME ha3Hble TOKW 3rekTpoAaBuratens C MOMOLWbI0 TpaHCOpMaToOpoOB TOKa.
Oatunkn HanpsokeHns (OH) noHwxkaloT Bxo4HOE nuTalollee HanpskeHue [0 YPOBHSA,
HeobxoauMOro pAnd u3MepeHun. [aTtumk n3MepeHuss CconpoTuBreHnsa wusonsaumm (ON)
npeobpasyeT conpoTMBEHNE M30NALMM OO0 NyCcKa anekTpoasuratens B opmy, yaobHyto ons
namepeHnn. Moaynb un3MmepeHuss TemnepaTypbl (T) OCyLIeCTBRseT CBA3b Mexay
MMUKPOKOHTPOMNEPOM N BHELLUHUM MHTErpanbHbIM JaTYMKOM TemMnepaTypbl.

Ha nnate Onoka BXOAHbIX CUrHaNoOB TakkKe pasMelleHbl BbixoaHble pene K1...K3,
OCYyLLeCTBNALWNE CBA3b W ynpaBfieHUe BHELWHUMU KOMMYTaAUMOHHBIMU YCTPONCTBaMMU
anekTpoaBuraTens, a Takke pasbeM Ans noakniodeHns nHtepdgenca RS-485 k nuHum ceatu.

Bnok ynpaBneHuss u uMHOMKaUMM COCTOUT U3 MUKPOKOHTpOSINepa C MHTErPUPOBAHHLIM
aHanoroBo-ungposbiMm npeobpasosaTtenem (AL|I), yacoB peanbHOro BpPeMEHW, XypHana
CObObITUN, 4YeTblpexpaspsiAHOro CBETOAMOOHOINO WHAMKATOpa, YETbIPEX KHOMOK HaCTPOWMKM
pexuma paboTbl pene n YeTblpHagLuaT CBETOAMOAHBIX WHAMKATOPOB, CUTHaNMU3UPYHOLLMX O
Pas3nNUYHbIX aBapurHbIX COCTOSIHUAX M MPOXOXOEHUA curHanoB obmeHa no uHTepdency
RS-485.

[ByxuBeTHblIe cBeTOAMOAHbLIE MHAUKATOPbI

PaboTta — cocTosiHMe BbIXOAHOro perne ynpasneHus K1:

— 3erneHbl UBeT — pene BKIYEeHO, HOpMarbHbIA PeXuUM (Mpy BKIMIOYEHHON (DYHKUMN -
paspeLlleHne paboTbl N0 Tanmepy),

— KpacCHbli UBET — perfe OTKMIYEHO, aBapuiHbIN pexum (nMMbo npwu BKNHOYEHHOM
dyHKUMK - 3anpeT paboTbl No Tanmepy).

Harpy3ku /Teperpy3kun — coctosiHus pene aBapuun K2 n neperpysku K3:

— HEeT CBeYeHUdA — HeT Harpysku, pene K2, K3 oTko4eHo, HOpMasnbHbIN PEXUM;

— 3erneHbli UBeT — Harpy3ka B HopMe, pere K2, K3 oTkno4eHo, HopMarnbHbIN PeXnm,

— MUralLlnn KpacHbIN UBEeT — Hayano neperpysku, pene K3 BKAKYEHO wnn
nepuoanyeckn nepeknioyaeTcs, Hayano aBapnunHOro pexmnma,
— MNOCTOSIHHOE CBEYEeHMe KpacCHbIM LBETOM — neperpyska, pene K2 Bko4eHO

NOCTOSIHHO, K3 — OTKIOMEHO, aBapUMHbBIA PEXUM.
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PucyHok 5 - CTpykTypHas cxema pene
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OaHouBeTHbIe CBETOANOAHBbIE UHAUKATOPLI

Heporpyska — KOHTPONb MMHMMArbHOIO TOKa 3S1IeKTpoABUraTens:

- MUralwWmnn pexmMm — TOK 3reKTpoABUraTtens Hmxe rnopora HaCcTPOWKM 3BeHa
MUHMMarbHOro TOKa, Hayano aBapuUMHOIO pexunma, BKMNYEeHa 3aJepXKka Ha OTKYeHne Mo
MWHMMarbHOMY TOKY;

— MNOCTOSIHHOE CBEYEHMNE — OTKITH0YEHME MO MUHUMAaNbHOMY TOKY, aBapUUHbIN PEXNM.

AcnMMeTpUsa — KOHTPOSb OTKIIOHEHUS TOKOB (pa3 OT cpeaHero 3HayYeHus:

- MUrallWmnn pexmm — OTKITIOHEHWE TOKOB (pa3 OT cpefHero 3HadYeHws Huxke nopora
HaACTPOMKM 3BEHa acUMMeTpuUKW, Hayaro aBapuMHOrO peXxuma, BKMIOYEeHa 3ajepxka Ha
OTKIOYEHME N0 aCMMMETPUN TOKOB;

— MNOCTOSIHHOE CBEYEHMNE — OTKITIOYEHME MO aCUMMETPUM TOKOB, aBapUNHbIN PEXNM.

YTeuka - KOHTPOSib YPOBHS TOKa YTEYKM Ha KOpMycC 3rektpoasuraTerns: MOCTOSAHHOEe
CcBeYyeHue — TOK YyTeYKM Bbille nopora HaCTPOWKN, aBapUNHBLIN PEXNM.

OrpaHuMyeHMe NYCKOB — KOHTPOSlb KOMMYeCcTBa MOBTOPHbLIX MYCKOB: MOCTOSIHHOE
cBeYyeHue — paspeLleHHOe KONMYeCTBO MOBTOPHbIX MYCKOB UCYEPNaHO, aBapUNHBIA PEXUM.

M3onauma — KOHTPOrb COCTOSHUA U30MALMU 3rekTpoasuraTens Ao nycka: nocTtosiHHoe
CcBeYyeHue — CONnpoTUBIIEHNE N30NALMN HUXKE NOpora HaCTPOWKU, aBapUMHbIA PEXUM.

3anunaHve — KOHTPOSlb COCTOSIHWMA KOHTaKTOB KOHTAKTOpa WInu nyckaTens OO nycka
anekTpoaBuratensa: NnocTosiHHOE CBEYEeHWe — MNPOoM3OLUO 3anunaHve MUHUMYM OOHOro 13
KOHTaKTOB, aBapUNHbIN PEXUM.

U > — KOHTPOJSIb NPEBbILLEHUS HAMNPSHXKEHUA NUTaloLWen ceTu:

— MUralLlWnn pexmm — Hanps>keHne CeTu Bbllle HACTPOMKKM nopora rno MakcumasibHoOMy
HanNPsXXeHUIo, Ha4yano aBapuNHOro pexunma, BKIYeHa 3aepKka Ha OTKITOYEeHE;

— MNOCTOSIHHOE CBeYeHMe — OTKIIYeHMe NO MpPEBbILEHUIO Mopora HaCTPOWKM
MaKCUMarbHOro HarnpsXXeHns, aBapunHbIN PEXUM.

U < — KOHTPOJSIb NMOHWXEHUS HaNpPshKeHUs nuTaroLen ceTu:

- MUTalWnn pexmnmM — HanpsKeHne CeTu HUXKEe HaCTPOWKM nopora MWHUManbHOro
HaNPSXXeHUs, Ha4yano aBapUNHONO pexnma, BKINoYeHa 3a4epXkka Ha OTKINIYeHue;

— MNOCTOSIHHOE CBeYeHWe — OTKIIYEHUE MO MOHWXEHUIO HaMnpsKeHUs HuxXe nopora
HACTPOWKM MO MUHUMAIbHOMY HaMNpPs>KEHUIO, aBapPUNHBIN PEXUM.

ABC — KOHTpONnb nMpaBuUNIbHOCTU 4epenoBaHus a3 nuTalwen cetu [0 nycka
anekTpoaBuraTtens: NOCTOSAHHOE CBEYEeHWe — OTKIMYEHWE Mpu HenpaBUIlbHOM YepenoBaHun
da3 HanpsKeHNs, aBapUNHbLIN PEXUM.

T C > — KOHTpPOIb TeMMepaTypbl 3NeKTpoaBuraTens:

- Muraowmn pexmm — temnepatypa Ha 10 °C Huxe HaCTpPOMKM rnopora OTKIHOYEHUS,
Hayano aBapuMUHOIo PeEXnma,;

— MNOCTOSIHHOE CBEYEeHWe — OTKMNIYEHWEe MO MNPEeBbIWEHNI0 TemMnepaTypbl, aBapUNHbLIN
PEXUM.

RX — KOHTpONb curHana npuemMa faHHbiX no nHrepdency RS-485: muraownn pexmm —
Hanuyue curHana npvema AaHHbIX.

TX - KOHTPOMb cUrHana nepegadn gaHHbIX No NHTepdency RS-485: murarowmm pexnmm —
Hanuyue curHana nepegadn gaHHbIX.

ABap. ypoBeHb — KOHTPOJib 38 COCTOSHUEM [aTyMka aBapUNHOrO YPOBHS: MOCTOSHHOE
cBeYyeHue — pa3oMKHYTOE COCTOSAHNE BbIXOAHbIX KOHTAKTOB.

BepxH. ypoBeHb — KOHTPOSb 3@ COCTOAHWEM [daTyMKa BEpPXHEro ypoOBHS: MOCTOSIHHOE
cBeYyeHue — pa3oMKHYTOE COCTOSAHNE BbIXOAHbIX KOHTAKTOB.

HwxH. ypoBeHb — KOHTPOSib 3a COCTOSIHMEM [aTyuMKa HWXKHEro YpOBHS: MOCTOSIHHOE
cBeYyeHue — pa3oMKHYTOE COCTOSAHNE BbIXOAHbIX KOHTAKTOB.

Cyxomn xoA — KOHTPOSb 3a COCTOSIHUEM AaTymka CyxXOoro xoa: NoCTOSIHHOE CBeYeHue —
Pa3oMKHYTOE COCTOSIHWE BbIXOAHbIX KOHTAKTOB.

3aTonsneHne — KOHTPOrb 3a COCTOSIHMEM AaTyMKa 3aTONSEHUS: NOCTOSIHHOE CBeYeHne —
Pa3oMKHYTOE COCTOSIHWE BbIXOAHbIX KOHTAKTOB.

Tanmep — nHankaums 3anpeta paboTbl N0 TanMepy: NOCTOSHHOE CBEYEHNE — BbIXOAHOE
pene ynpasnenna K1 oTknoyeHo.
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5 MNMPUHUMIM PABOTbI PEJE

lMocne nogauv HanpsHXeHWs nuTaHua Ha kKnemmbl 2...5 konogkn XT1 (pucyHoOk 5),
BbIxogHOe pene ynpasneHuss K1 OTKMOYEHO M ero KOHTaKTbl HaXOAATCA B MCXOAHOM
cocTosiHun. [pn COOTBETCTBUN HaNPSKEHUS MUTAHUA OOMYCTUMOMY Auana3oHy HacTpoek,
npaBUNbHOM 4epedoBaHUM a3, OTCYTCTBUM 3anuvnaHWA KOHTAKTOB MyckaTena wnu
KOHTaKTopa, AONyCTUMOM COMNPOTUBIIEHUN U30NAUUKM dnekTpoaBuratens U paspeLlleHuu
paboTbl NO Tanmepy (NpPU BKIIHOYEHHOW (PYHKUUKM), Yepes 3anporpaMmMuMpoBaHHOE BpeMs [0
nycka pene K1 Bkroyaetca u 3axuraetcs 3erfieHbiM LUBETOM CBETOAMOAHLIN WHOMKATOP
Pa6ora.

[Mpw nycke anekTpoaBuraTens 3axuraeTcs 3efeHbiM LBETOM CBETOANOOHbLIN UHAMKATOP
Harpy3sku [Meperpy3kn. Ha Bpemss nycka Onokupyetca paboTa 3BEHbEB 3aliuTbl MO
BGrnokupoBke poTopa U MUHUMAaNbHOMY HaMPSHKEHMIO.

Bo Bpems paboTbl anekTpoaBuraTtenss pene MOCTOSHHO KOHTPONMpyeT YpPOBHMU
NATaIOWEro HanpsbkeHuss Mo Kaxaon dase, YPOBHW MpoTekawwmx dasHbiX TOKOB,
acCUMMETPUI0 MNpPOTEeKalLWMNX TOKOB, TOK YTEYKM Ha KOpMyc, Wu3MepsieT TemnepaTypy
anekTpoaBuratens (npv nOAKMIOYEHHOM AaTyvMKe) U cpaBHMBAaET C noporamMu nporpamMmMHbIX
HaCTPOEK.

Mpn oBHapyXeHMM HEeCOOTBETCTBMS M3MEPEHHbIX YPOBHEW Noporam HacTPoeK, pene
BKMOYAET COOTBETCTBYIOLLYH MUAIOLLY0 MHAMKALUMIO U BKAOYAET COOTBETCTBYIOLLMA Tanmep
3a1ePKKN HA OTKITHOYEHME.

MO OKOHYaHMM 3adepXKM BPEeMEHW W NpPOoAOoIHKaKWeEMCS MpPEBbILLEHMM nopora
HaCTPOWKK, pene OTKNoYaeT BHyTpeHHee pene ynpasneHus K1, 3axuraeT cCOOTBETCTBYOLLUN
CBETOANOAHbIN  WHOMKATOP aBapum W  BKKOYaeT BHyTpeHHee pene asapum K2. [pwu
ncyepnaHMM nUMUATA  MNOBTOPHbIX  MYCKOB  3aXUraeTcsd  CBETOAMOAHbIN  MHOMKATOP
OrpaHuyeHMe nycKOB W MNPOMCXOAUT 3anoOMWHAHWE BCEX W3MEPEHHbIX 3Ha4YeHun
KOHTPOSIMpYEMbIX MapamMeTpOB Ha MOMEHT OTKIIOYEHUS.

3anoOMHEHHbIE M3MEPEHHbIE 3HA4YeHUA TOKOB a3, HanpskeHust das, acuMmMmeTpum
TOKOB, YTEYKM U TemnepaTypbl 3neKTpoaBuratens MOXHO NOCMOTPETb B peXnme MHANKauuu.
CoxpaHsoTCa N3MepeHHbIe 3HaYeHUs A0 UX NPUHYAUTENBHOrO cbpoca onepatopomMm unm go
OTKIMNIOYEHUS NNTaHNS pene.

Ecnu B TedyeHun 30 MUH. KONMYECTBO MOBTOPHbLIX MYCKOB, CBA3AHHbIX C aBapUWHbIMU
OTKIIOYEHNSIMWU MO KaKOMy-Nnbo M3  KOHTPONMPYEMbIX NapamMeTpoB He  [OCTUIMO
paspeLleHHOro konm4yecTtBa (OrpaHUYEHMEe MYCKOB He HacTynuno), To Torga npoucxoauT
BOCCTAHOBMIEHME  U3HA4YanbHO  3anporpaMMUPOBAHHOIO  KONMUYECTBa  paspeLueHHbIX
MOBTOPHbIX MYCKOB. YYeT KonM4yecTBa MOBTOPHbLIX MYyCKOB, CBSA3AHHbIX C aBapUHbBIMU
OTKNIOYEHNSIMN MO  HanpsbkeHuto He Befetcs. [Mpy obpbiBe a3 TarviMep 3af4epXku He
BKMOYAETCS, pa3MblKaHWE KOHTAKTOB BHYTPEHHero pene ynpasneHna K1 n oTknoyeHue
anekTpoasuratensa nponcxogut yepes 1 c.

PaboTa pene coBMecTHO C fjaTtymMkaMu pe3epByapa onvcaHa B pasgene 8.

Bce BbINonHsieMble ¢ pene u anekTpoasuratenemMm AencTsusl, JaHHble O MPOUCXOANBLLNX
aBapuHbIX CUTyaUMsAX, COXPaHATCA B XXypHane cobbiTui C NPUBA3KOW K gaTte U BpeMeHW,
OTCUYMTbIBAEMbIX Yacamun peanbHOro BpemeHu. XXypHan cobbiTuii peann3oBaH Ha MUKpOCXeMe
9HEeproHe3aBUCUMOM NaMATU, MOITOMY MHGOPMaUUA B HEM COXPaAHAETCA U NpU OTCYTCTBUM
nutaHusa pene. OnucaHne yCTaHOBKU AaTbl U BPEMEHM YacOB peanibHOro BPEMEHU, a TaKke
CUMTbIBaHMSA MHAOPMaLUK C XXypHana cobblTuin onncaHo B pasgenax 10 n 13.

Cxema 3awuTbl anekTpoasuratensd MoxeT 6bITb MOCTPOEHa Mo ABYM BapvaHTaMm.

BAPWAHT 1. MNpamoe BkNoyYeHWe pene 3awmTtbl ABUratens B UaMepuTerbHble TOKOBbIE
uenn. [JaHHbIN BapuaHT pacnpoCTpaHAeTCs Ha ABuraTenm ¢ HOMWHanbHbIM TOKOM A0 5 A.
Cxema npsiMOro BKMOYEHUS pene npeacTaBreHa Ha pucyHke 6a.

BAPVAHT 2. BkntoyeHune pene 3awuTbl ABUraTenss B U3MepuTesbHblE TOKOBblE LEenn
yepes BHelUHWe namepuTenbHble TpaHcdopmaTtopbl Toka (Tuna T - 0,66). [JaHHbIn BapnaHT
pacnpocTpaHsaeTCs Ha ABuratenn ¢ HoMuHanbHbIM TOkOM Ao 999 A. Cxema BKNOYEHUS pene
yepes BHELUHNE N3MepUTENbHbIE TpaHCOpMaTOpPbI NpeAcTaBneHa Ha pucyHke 66.
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FU — 3awuTHbIE NpeaoxpaHnTenu,

K — anekTpomMarHuTHbIN nyckaTensb;

S1 — BKIMOYEHWE aneKTpoasuraTens;

S2 — nepekntovatenb aBTomatmnyeckas / pydHasa paborta (A /P);
S3 — OTKIMOYEHNe aneKkTpoaBuraTens;

S4 — BkntoYeHue / OTKNIYEHE pene BHELWHUM CUTHarnoMm.

PucyHok 6a - Cxema npsimoro BkntodeHus pene (BAPUAHT 1).

MpumeyaHne - Ecnv HeT HeobXoAMMOCTWU BKIOYEHUS] /OTKMYEHUSI pene BHEeLUHUM

curHanom ynpasnenus, Boieogpl 10,11 pasbema XP4 HeobxoanmMo coeanHnTb NepeMbIHKON.
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FU — 3awmTHbIE NpeaoxpaHnTenu;

K — anekTpomarHuUTHbIN nyckaTensb;

S1 — BKMOYEHNE aneKkTpoaBUraTens;

S2 — nepekntovaTtens aBTomaTnyeckas / pydHasi paborta (A /P);
S3 — OTKMNIOYEHNE AneKTpoaBUraTens;

S4 — BkntoveHne / OTKNIYEHNE pene BHELLHUM CUTHanoMm;
TA — BHeLWHME namepuTenbHble TpaHcdopMaTopbl.

PucyHok 66 - Cxema BKNtOYEHUs pene Yyepes BHELUHNE N3MepuTenbHble TpaHchopMaTopbl
(BAPUAHT 2)

MpumevaHne - Ecnu HeT HeoOXOAMMOCTU BKMOYEHUS /OTKMOYEHUS pene BHEeLIHUM
curdanowm, BeiBogbl 10,11 pazbema XP4 Heo6xoaMMO COEaUHUTL NEPEMbIYKOMN.

5.1. Pexwum neperpysku rno Toky

Mpn neperpyske MO TOKy BpeMS 3afepXXKM OTKIHOYEHUS 3aBUCUT OT BPEMEHW nycka
anekTpoaBuratens, BeNUYUHbI Neperpysku Mo TOKY, a TakkKe OT Benn4YMHbl OCTaTOYHOro
9KBMBarieHTa Nnosly4eHHOM TEMNSIOBOW SHEPTUMN OT NpeablayLmnx neperpy3ok (PUCYHOK 7).

Pene wmogenupyeT oKBMBaneHT TMOMyYEHHONW W paCCEeAHHOW TensoBOW 3Hepruu
anekTpoaBuratenem. ToKu anekTpoaBuraTens, Bbllle HOMUHANbLHOIO TOKa, Bbi3biBAlOT Harpes
0OMOTOK M npupaLleHne KonmyecTsa TENOBOM 3HEPINN, a TOKM HMXKE HOMUHANBHOIO TOoKa —
Aal0T BO3MOXHOCTb MEANEHHO pacceuBaTb TEMSIOBYIO 3HEPIUIO, MOHMXKas Npyv 3TOM O6LLYHO
TemnepaTypy anektpogsuratend. Obnactu TOKOB BOMM3N HOMUHANBHOIO TOKa NPaKTUYECKM
He HarpeBaloT U He OxflaxalT ABuraTterb.

PacyeTr wMakcumanbHOro KonmudectBa TennoBonM  aHeprun  QT,  HaKOMMEHHOn
anekTpoaBuratenem, Be4eTcd NOCTOSHHO U B Crlydae YacTbIX neperpys3ok no Toky (Hanpumep,
PYYHbIX MYCKOB/OCTAHOBOK 3rieKTpoAaBuratens) npoucxXoamT CyMMUPOBaHME  BESIMYMH
OCTaTOYHOrO 3KBMBAarieHTa MoflydeHHOW TEMNNOBOW 3Heprun OT npeablaywmnx neperpysok, Tak
Kak NonyyYeHHas TennoBasi 9HEPrus He ycreBaeT paccenmBaTbCs.

MakcnmanbHoe KONMMYecTBO TenmnoBouM 3Heprmn QT, KOTOpOE€ MOXET MrHOBEHHO
HaKoONUTb 3NeKTpoABuratens NpuM o4HOPA30BOW Meperpyske npu HopmarbHOW TemnepaType,
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NponopuMoHanbHO MPOU3BEAEHUID KBagpaTta TOKa Meperpyskn nm BpeMeHU BO3OENCTBUS
(cbopmyna (2)):
QT ~ Inep? - Trep, (2)
rae Qrt - MakcMmarnbHOe KONMYeCTBO TEMMOBOW SHEPIUK,
InEP — TOK Neperpysku, A,
Trep - BPEMEHWN BO3ENCTBUS, C

N3 cpopmynbl (2) crnegyeT, 4TO BpeMs OTKIIKOMEHUS 3feKTpoaBuratens no neperpyske
NponopuUMOHanbHO  AOMYCTUMOMY  KONMUYecTBY TennoBoW aHeprum QT u obpaTHo
nponopLMoHansHO KBagpaTty Toka neperpysku (dopmyna(3)):

Totkn~ Q7 / Inep?, (3)

roe ToTkn - YTO BpeMs OTKIIOYEHUS anekTpoasuraTens, c;

QT - MakcMmarnbHOe KONM4ecTBO TEMNTIOBOW 3HEPruu,
ImEP — TOK Neperpysku, A.

MakcnmanbHoe KONMMYecTBO TennoBon JdHeprmn QT aBNSeTCA KOHCTaAHTOM Ans
KOHKpeTHOW moaenu anektpoasuratens. OHO 3aBUCUT OT ero KOHCTPYKTUBHbLIX OCOBEHHOCTEN,
CUCTEMbI OXNaXOEeHUs, 1 B OCHOBHOM - OT €ro 3f1ieKTpOMeXaHU4eCKoM NOCTOAHHOW BpPeEMEHU
NI BPEMEHU NyCKa anekTpoasuraTens.

KOHCTaHTbl MakCMMarbHOro KosimyecTBa TENSIOBOW 3HEPrnn Ana anekrpoasuratenen B
3aBUCMMOCTM OT BPEMEHM NMyCKa npuBeaeHbl B Tabnuue 1.

Ta6nuuya 1

KoHcTaHTa MakcMManbHOro KonuyecTea
TennoBown aHeprum QT

30
75
120
180
255
270
280
290
295
(10...300) 300

Bpems nycka anektpoasuratens, ¢

[ —

OO NO|OT|B|WIN

3aBMCUMOCTb BPEMEHU OTKIIOMEHUS dnekTpoaBuraTens npu neperpyske M BpeMeHU
paccenBaHus TeNNOBOW 3HEPrun OT KO3ppuUumeHTa Harpy3km npeLcTaBieHo Ha pUCyHke 7.
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KoadpdumumeHT Harpysku anekTpoasuratens, Kx

PuUcyHoK 7 - 3aBUCMMOCTb BPEMEHN OTKITHOMEHUS ANEKTpoABUraTensa npyu neperpyske m
BpeMEeHN paccenBaHNA HaKOMIEHHOW TEMNMOBOW 3HEPIUM OT KOI(hULIMEHTA HArpy3Ku

Bonee TOYHO Bpems OTKMOYEHUSA ANEKTpoABuraTens npu neperpyske paccymTbiBaeTcH
no popmyrne
Totkn = Q71 / Kn?, 4)
roe Qrt - MakcumManbHOe KONMMYeCTBO TEMNTOBOW 3HEPTUMK,
Kn — koadhprumneHT neperpysku.
KoadhpmumneHT neperpyskn paccumtbiBaeTcsa no popmyrne
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K=Inep/In, (5)

roe Inep — TOK neperpysku, A;

|H — HOMUHanNbHbIN TOK, A.

[Mpy OOCTMXKEHMM BENTMYNHOM TOKa 3NeKTpoaBuUraTtenst ypoBHS Bbllle HOMUHANBHOrO TokKa
anekTpoABuratens, BKIOYAETCA 3ajepXxKa BKIOYEHUA 3BeHa Meperpysku, O Yem
CBMAETENbCTBYET MUTAIOLLINA PEXUM KPaCHbIM LIBETOM CBETOAMOOHOIO uHAnKaTopa Harpy3sku
IMeperpy3kun, a Takxke BKIOMaeTcAa perne neperpyskn K3.

Mo ncTevyeHMn BpeMeHU 3afepXKu M NPOoAOoKalLenca neperpyske perne OTKIYUT
BHyTpeHHee perne ynpasneHna K1, oTknount perne neperpysku K3, Bknount pene asapum K2,
a TaKKe TMOCTOSHHbIA PEeXUM CBEYEHUS KpacHbIM LIBETOM CBETOAMOOHOIO WHAMKaTopa
Harpy3ku /leperpy3ku.

5.2. Pexum 6rnokupoBku potopa (KOPOTKO3aMKHYTOrO)

Ona cny4aes, korga anekTpoasuratenb ynpasnseT MexaHu3mMaMu, KPUTUYHBIMWU K
paspyLLeHMIO NMpU Harpyske CO CTOPOHbI Bana anekTpoasBuratens, B pene npegycMmoTpeHa
PYHKUMA 3alimMTbl OT TOKOB KOPOTKO3aMKHYTOro potopa. [pu yBennyeHun 3HaveHus Toka
anekTpoaBuratens OO BeNWYUHbLI, PaBHOM 3anporpaMMUMpPOBAHHOMY HOMWHAIIbHOMY TOKY,
YMHOXEHHOMY Ha 3anporpamMuUpOBaHHbIA KOSMMULIMEHT Neperpyskn, BKIIKOYaeTCa 3agepxka
BPEMEHWN OTKNIOYEHUSI MO 3BeHy ONOKMPOBKM poTopa, pene neperpy3km K3 wn murarowmmn
PEeXUM KpacHbIM LiBETOM cBeToAMoAHOro nHamkatopa Harpysku /Meperpysku.

Mo ncteyeHMn BpeMeHn 3aepXXKn U NPoAoImKaloLencs neperpyske no Toky Ha ypoBHe
KOPOTKO3aMKHYTOr0 pOTOpa pene OTKIYUT BHYTpeHHee pene ynpasneHusa K1 u pene
neperpyskn K3, Bkrouut pene aBapum K2 n 3axokeT MOCTOAHHbIM CBEYEHUEM KpacCHbIM
LBEeTOM cBeTOoAMOAHbIN nHamkaTop Harpy3sku /TMeperpy3ku.

dyHKLMA 3aWwnTbl N0 B6OKMPOBKE poTopa (0T TOKOB KOPOTKO3AaMKHYTOrO poTopa) 1 BpeMs
ee 3a4epPXKN BKIYaKTCs U HacTpamBaloTCca Npyu NporpaMMuUpoBaHuUN.

Ha pucyHke 7 nokasaH npumep M3MeHeHUs BpEMEHU OTKITIOYEHUS NpU KOIdhdULmMeHTe
Harpy3ku (KH), paBHOM 2, npu BKNKOYEHHOW (PyHKLMM BIOKMPOBKM poTOpa M Bbibope BpeMeEHU
3agepxku (T3), pasHon 0,5 c.

5.3. ABapuuHble peXxnmMbl NO HANPSXKEHUIO NMUTaHUA

MuTatowee HanpsaXXeHne ceTn KOHTPONUpyeT:

— 3BEHO MaKCUMasnbHOro HanpsXXeHus,

— 3BE€HO MUHUMASIbHOIO HanpshKeHus,

— 3BEHO KOHTpOns YepegoBaHus ¢as.

Ha pucyHke 8 nsobpakeHbl YPOBHU BKAOYEHUS/OTKNIOYEHNSA 3BEHBEB MAaKCUMarnbHOIo 1
MWHUMASTbHOrO HanpPsPKEHUMN.

Mpn nNpeBbILWEHNN HaNPSKEHMEM MUTaHUsS XOTa Obl MO OgHOM M3 (hpa3 ypoBHS nopora
HACTPOMKM 3BEHa MaKCUMaslbHOIMO HanpsKeHUs, BKIOMAETCHA 3aJepXXKa OTKMYEeHUS Mo
MakCUMarbHOMY HanpsbkeHuto, a TakKKe Muramowum pexmMm CBeTOAMOLAHOro uHAukKaTopa
KpacHoro ugeta U >,

Mo ucTedeHUM BpemeHn 3afepXKv M NpoOorrKarLeMCs MNPEBbILEHUM HaNpPsKeHWUs,
3BEHO MaKCUMasnbHOro HanpshKeHUsa OTKMNOYaeT BHYTPeHHee pene ynpasneHus K1, Bkniovaet
NOCTOSIHHOE CBeYeHne CBeTOAMOOHOro nHamnkatopa U > 1 BKo4aeT BHYTPEHHee perne aBapun
K2.

OTKnoYeHne aBapuUMHOrO pexnumMa 3BEHOM MpEeBbILLEHUS HaNpPSXXeHUa NpoucxoauT npwu
HanNPsHKeHUU NUTaHUA HUXKE YPOBHA Mopora HaAcTPOWKM MO MaKCUMaribHOMY HarnpsbkKeHuto Ha
(4...6) % oT Umakc (Heperynupyembii ypoBEHb rncrepesunca).

Mpn NOHWXEHUMN HaNpsHKEHMEM NUTaHUA XOTs Obl MO OAHOW U3 a3 YpPOBHsS nopora
HaACTPOMKM MO MWHUMAarbHOMY HaMpshKEeHWIo, BKIIOYAETCA 3afepXKa OTKIIYeHUs Mo
MUHUMASTIbHOMY HarpshkKeHUo, a Takke BKMYaeTCAa MUralwlun pexmMm CcBeToauoLHOro
nHOMkKaTopa KpacHoro useta U <.
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Mo ucteveHnn BpemMeHu 3agepXXKn U NPOAOIDKAKLWEMCH NOHWXKEHUN HaNPSXKEeHUs, 3BEHO
MUHUMarnbHOIO HanpsKeHUs BbIKMOYaeT BHYTpeHHee pene ynpasneHus K1, Bknwodaer
NOCTOSIHHOE CBeYeHne CBeTOAMOOHOro nHamnkatopa U < n BHyTpeHHee pene aBapun K2.

OTKIIOYEHNE aBapUNHOIO peXxmnma 3BEHOM MOHMXEHUS HanpsiKeHUs NPOUCXOAUT Mpu
HanpsHXKeHUM NUTaHUS Bblle YPOBHA Nopora HacTPOMKU MO MUHUMAaNbHOMY HanpsXXeHU Ha
(5...20) % oT UMUH (perynupyemMbln ypOBEHb rucTepesunca).

Bblgepxka ~ BpeMEHW  OTKMYEHUS  3BEHbSMUM  MWHUMAaIIbHOro/MakCcUMarbHOro
HanNPSXXeHUM OCYLLIECTBIISIETCA TOSbKO MOCNe nycka afeKkTpoaBuraTens, U ecrnm BbIXo4 YPOBHS
HanpspKeHUs 3a JONYyCTMMble MOPOrM HaACTpPOeK NpousoLlern Ao nycka, TO BHYTPEeHHee pene
ynpasneHusa K1 otkniovaetca 6e3 3agepxku.

B cnyyae ecnv ypoBeHb HAacCTPOMKM MOpora BbIKMYEHUA MO  MUHUManbHOMY
HaNPSXXeHUO0 MpeBblaeT YPOBEHb HOMWHANbHOMO HarnpshkKeHus, 3a MNopor BbIKIKYEHUS
NPYHMMAaETCs YpPOBEHb HOMWHANbLHOrO HanpsbkeHusi. Pabota 3BeHa MWMHUMMarbHOro
HaNpsPKEHMS Ha BpeMs Nycka anekTpoasuratensa 6noknpyeTtcs.

3BEHO KOHTpons 4epegoBaHus a3 [0 nycka npu  HenpasuiibHOM oOBpaTHOM
YyepedoBaHUM 3anpellaeT BKNIOYEHWE BHYTPeEHHero perne ynpasrneHus K1, Bknwovaet
BHYTpPeHHee perne aBapun K2 n 3axuraeT cBeToanoLHbIN MHANKATOP KpacHoro useta ABC.

OTknoYeHne aBapuUMHOIO pexuma 3BEHOM KOHTPONS 4YepenoBaHus a3 npousonget
nocrne BOCCTaHOBIIEHUSA X NPAaBUIbHOIO YepeaoBaHus.

ypOBeHb BKIMHO4MEHNA 3BEHA
U MaKkCMaribHOro HanpsaxeHua

\

Umakc.

Heperynupyemas 3oHa rucrepe3suca = 4...6 %

YpoBeHb OTKIHOYEHUSA 3BEHA
MaKCUMarnbHOro HanpsXXeHus

UHOM.

ypOBeHb OTKITHO4EeHUNA 3BEHA
MWHMMalbHOIo HanpaXxeHua

\ [/

Perynupyemas 3oHa ructepesuca = 5...20 %

UMMH.

ypOBeHb BKITHOMEHNA 3BEHA
MWHMMalbHOIo HanpaXxeHua

/

T

PucyHok 8 - YpoBHM BKITHOYEHUS/OTKNIOYEHNS 3BEHbEB MaKCUManbHOro u
MWHUMAITbHOrO HanpPsPKEHUMN.

5.4. KOHTpONnb CONPOTUBIEHUS U30MALNKN ANEKTpoaBUraTens

YpoBeHb A0MNYCTUMOro COMNPOTUBIIEHMS U30NAUMKM Nepen MyCKOM 3nekTpoaBuraTens
KOHTPOSIMPYET 3BEHO U3MEPEHUSA CONPOTUBNEHNSA n3onauuun. MNMpun NoHWXeHn conpoTUBNEHUS
n3onauMm nepeq nyckoM HWKe nopora HacTPOMKM MO 3BEHY COMPOTUBMEHUS M30NALUK
BGrnokupyeTcs BKMHOYEHNE BHYTPEHHEro pene ynpaeneHus K1, BkNoYaeTcs BHYTPEHHee perne
aBapun K2 u 3axuraetcs CBETOANOAHbIN MHOMKATOP KpacHoro useta Usonauus.

OTknoyeHne aBapuUMHONO peXxmma 3BEHOM W3MEPEHUS COMNPOTUBEHUA U30NALMN
Npon3onaeT Npu ypoBHE M30M5ALMM Bbiwe nopora Hactporikn Ha 0,2 MOm (Heperynupyembin
YPOBEHb rucTepesuca).

KoHTpOnb conpoTMBREHNSA U30NALUKN Nepes NyCcKoM LOMyCKaeTCa NPOM3BOANTL TOSbKO Y
anekTpoaBuratenen 6e3 rnyxosasemMneHHON HenTpanu.
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5.5. KoHTpornb ToKa yTe4ku

C uenbtlo oTcnexusaHna (Nocne nycka anekTpoasuratens) noBpexaeHns U3onsaumm unm
3HAYUTENBHOIO CHUXEHUSA BESIMYUHLI ee conpoTuBneHnsa (Hwke 4 + 5 kOM), CBA3AHHOMO C
NPOHMKHOBEHMEM BHYTPb 3MeKTpoABUraTens Xuakoctn, npoboss obMOTOK Ha kopnyc, u T.4.,
NPOM3BOAUTCHA KOHTPONb TOKa YTEYKM Ha KOpnyc. TOK YTEYKN U3MepseTCca B NPOLEHTHOM
OTHOLLEHMM K 3arnporpaMmmMmMpoBaHHOMY HOMUHANbHOMY TOKY.

[Mpy BO3HMKHOBEHMM TOKa YTEYKM Ha KOPMNyC 3nekTpoasuratens nocne nycka v npu
OOCTMXKEHUM UM BESIMYUHbLI Mopora HacTPOMKU MO 3BEHY TOKa YTeYKW, BHYTPEHHee perne
ynpaBneHus K1 oTkntovaeTcs, BKMOYaeTCa BHYTpPeHHee pene asapum K2 un 3axuraetcs
CBETOANOAHBI MHOUKATOP KpacHOro useta YTedka. [locne oTKIOYeHUs anekTpoasBuratens
MOHUTOPWHI €ro NnapaMeTpOB OCYLLECTBMASETCH 3BEHOM KOHTPOA CONPOTUBMNEHNS U30MALMMN.

5.6. KOHTpONb COCTOSIHNA KOHTAKTOB MycKaTesis

lMepen nyckom pene npoBepsieT COCTOAHWE KOHTaKTOB rMyckaTens unuM KoHTakTtopa. B
cny4vae 3anunaHus xoTa 6bl 0QHOIO U3 KOHTAKTOB, 3BEHO KOHTPOSIS HE NO3BONSAET BKITHOUYNTHCH
BHyTpeHHeMy perie ynpasneHus K1. [Npyn aTtom BkntovYaeTcss BHyTpeHHee pene aBapun K2 u
NOCTOAHHOE CBeYeHVe CBeTOAMOAHOro nHankatopa 3anunanue. [pn OTKMOYEHHON (OYHKLMM
3anMnaHnsa CBeTOANOOHbIN MHAMKATOP 3anunaHue He 3aXuraeTcs.

OTKIoYeHNe aBapuMHOIO peXxrMmMa 3BEHOM KOHTPOIIS KOHTAKTOB NycKaTens HacTynuT rnpu
pasbegMHEHUN BCEX KOHTAKTOB NycKaTens.

5.7. KoHTponb TemnepaTypbl afiekTpoasuraTens

[ononHnTtensHO B KOMMIIEKTaUMIO perie MOXEeT BXOAUTb BbIHOCHOW MWHTerpasnbHbiv
AaTynk TemnepaTtypbl. BCTpoeHHbI MOAynb M3MepeHna TemnepaTypbl BMeCcTe C JaT4YMKOM
NPON3BOOAT KOHTPOSb TeMnepaTypbl dneKTpoaBuraTens.

Mpn poctmxeHnn Temnepatypon anektpoasuratens yposHs Ha 10 °C HWxXe HaCTPOMKK
nopora MakcuMMmaribHOW TemnepaTypbl, BKNHOYaeTCsd Murawllee cBeYyeHue CBEeTOAMOOHOro
nHOMKaTopa KpacHoro uBeTa TemnepaTtypa, npegynpexgawowee o npubnmxkeHnn K
aBapuvHomy pexumy. Ecnu TemnepaTypa anektpoasuratensd npoAosNKaeT NoBbIWATLCA U
OOCTUrHET  3anporpaMMUpPOBAHHOIO  MakCMMalribHOrO  YPOBHHA,  MOAYIb  U3MepeHus
TemnepaTypbl BblKMoYaeT BHYTpeHHee perne ynpaeneHnsa K1, BHyTpeHHee pene aBapumn K2 n
NOCTOSIHHOE CBeYeHne CBeTOAMOOHOro nHankatopa Temnepartypa.

Bblkno4yeHne aBapunMHOro pexmma Moaynem naMmepeHusa temnepaTypbl Npon3ongeT npu
noHwxeHun Temnepatypbl Ha 10 °C (Heperynupyembii rmctepesunc).

6 BbIXOAHbIE LIEMW YINPABNEHNA N MHONKALIA

Cxema pene obecneunBaeT ranbBaHUYECKY0 Pa3BsA3Ky BbIXOOHbIX Lenen ynpaBneHus un
NHOMKALMN C NUTAIOLLEN CETbIO NPU NOMOLLM BHYTPEHHUX pene K1...K3.

6.1. Pene ynpasneHus K1

OcHoBHoe pene ynpasneHua K1 ynpaBnsieT BKMOYEHUEM WU BbIKMIOYEHMEM KOHTAKTOpa
N nyckatens anekTpogsuratens. ATo pene umeeT OONOMHUTENbHYI FPynny KOHTAKTOB Ha
nepeknyeHne Ang ynpasneHus BCNOMOraTenbHbIMM  CUCTEMaMK, OBCNYXMBaKOLMMM
anekTpoasuraTens.

MHankaums coctosHma pene K1 npoumsBoauMtCca  OBYXUBETHbIM  CBETOAMOAHBIM
nHamkatopom PaboTta. 3eneHbii UBET uHAMKATOpa WHAWLMPYET O BKIOYEHHOM COCTOSIHME
pene, paspellatoLlemM BKNIOYEHME BHELUHErO NycKaTens UM KOHTAKTOpa; KpacHbIM LBET — O
BbIKIMIOYEHHOM COCTOSIHUK, 3anpeLuatoLem BKITYEHME.

6.2. Pene aBapuu K2

BbixogHoe pene aBapum K2 Bknwo4YaeTcA B Criydae aBapUWHOIO  OTKIHOYEHUS
anekTpoasuratens, no kakomy-nubo Hegonyctumomy napametpy. CurHan ot pene K2
npeaHasHayeH Ans coBMecTHoM paboTbl Heckonbkux pene PALL - 06 npn aBTOMaTMyeckom
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BBOZE pe3epBa Ui aybnmpoBaHun, NpMyemM He3aBMCUMO OT TOMOMOrMM cxem aybnmpoBaHus
N pe3epBUpPOBaHUS.

Pene K2 Bcerga BkNOYEHO, ecnu XOoTa Obl OOWH CBETOOUOOHLIN WMHAMKATOP aBapun
BKIMOYEH MOCTOSHHO (HEe Muralowmn pexum). Muralowmnmn pexnm asapum npegynpexgaeTt o
BKITOMEHUN BblAEPXKKM BPEMEHM HA OTKINIOYEHME M O NPUBAMXKAOLWLEMCS OTKIIOYEHUN.

6.3. Pene neperpysku K3

BbixogHoe pene neperpyskn K3 BkovaeTca  TOMbKO NuUWb  NpU  neperpyske
anektpoasuratens. OHO MoxeT paboTaTb B ABYX pexmMMax: NOCTOAHHOM U UMMYSbCHOM.

B noctosaHHOM pexnme pene K3 BknNovyaeTcs CUHXPOHHO C KaXXabIM MpPeBbILLEHMEM TOKa
anekTpoaBuratens Bbllle HOMWHANbLHOIO ANd  WHAOPMUPOBAHUA NO  APYrMM  Lensm
aBTOMaTUKM O HaCTynfieHun pexmnma neperpyskn. Pene K3 Ha KopoTkoe Bpems Takke
BKIMOYAETCA B MOMEHT MNycKa anekTpoaBuratens, CUrHanuampys O MpOXOXAEHUU MyCKOBbIX
TOKOB.

B wmnynbcHom pexume pene K3 paboTtaeTr kak reHepaTop MMMyNbCOB, NpUYEM
ONIUTENBbHOCTb BKIIHOYEHHOIO M BbIKNIOYEHHOIO COCTOSAHUA pene 3agaeTcd nporpamMHO B
HaCTpoOMKax. ATOT PEXMM MOXHO MCMONb30BaTh ANA CUrHaNU3auMm O HaCTYNUBLLEM pexnme
neperpysku.

MHOoukaums o Havane neperpyskM OCYLLECTBMSETCA MUraHMemM KpacHbIM LBEeTOM
ceeToguoaHoro nHaukatopa Harpyskm /Meperpy3sku.

7 BXOOHbLIE UEMN YNPABJIEHNA

Bce Bxoabl ynpaBrneHus perie MMeKT ONTUYECKYHO ranbBaHUYEeCcKyld pasBA3KYy U
pearMpyloT Ha 3aMblkaHue/pas3mblkaHne KOHTakToB. ConpoTuBrieHne, npu  KOTOPOM
duKkcmpyeTca 3ambikaHne KoHTakta no uensm ynpaeneHna — (0...200) Om. lNMopaBaTb
Hanps)XeHue Ha BXoAbl yrpaBreHnsa He JOrMyCcKaeTCs.

[ns coBmecTHOM paboTbl Heckonbkmx pene cepun PLL — 06 B pexxumax gybnvpoaHus
nnuM BBOLA BCNOMOraTenbHOro pesepsa npegycMoTpeH Bxog “lyck”, coeguMHeHne KOTOporo ¢
obwmm npoBoaom paspewsaeT paboty pene. PasomkHyToe cocTosiHue Bxoga “[lyck” byaet
3anpelatb paboTy pene, BHyTpeHHee perne ynpasnenna K1 6yaeTt OTKIYeHHbIM.

B cnydasx ncnonb3oBaHusa pene Ans ynpaBreHus OBYXCKOPOCTHbIMU ABUraTensmu, B
pere npegyCcMOTpeH BXo AN onpeaeneHus BKIYeHUs BTOPOM CKOPOCTU “2-a cTyneHb”. [pu
COeNHEHNN 3TOro Bxoda C ObLMM NpoBOAOM, pene MNonyyYuT MHGOpMauUIo O BKITHOYEHUU
BTOPOW CKOPOCTU 3neKkTpoaBuraTens.

®OyHKLUMA [OBYXCKOPOCTHOrO pexmma paboTbl perne BKMOYaeTCcs B MPOrpaMMHbIX
HacTponkax. [Mocne ee BKNIOYEHUST HEOOBXOAMMO HACTPOUTb TOK BTOPOM CTYMEHM B peXnUMeE
nporpammupoBaHunsa “ 2 “. Ipu BbIKITIOYEHHOW (PYHKUUKN OBYXCKOPOCTHOIO pexuma, curHansbl
Ha Bxofde “2-a CTyneHb” UTHOPUPYIOTCS.

Bxog ana nogknioyveHuss  uHTepdenca RS-485 Takke MMeeT  ONTUYECKYHD
ranbBaHUYECKYl0 pa3BA3Ky. YPOBHU curHanoB obmeHa uHdopmaumen — ctaHgapTHble Ans
nHTepgenca RS-485 (cneundukaums EIA-485).

Cxema ynpaBneHus perne BXoAHbIMU curHanamu “Tyck” n “2-a cTyneHb” 1 NogknioveHus
nHUK cBA3n HTepenca RS-485 npuBeaeHa Ha pucyHke 9.
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"2-a cTyneHb"
2-9 CTyneHb | 12 p——
Myck 11 yoK
OoLwun 10
XP4
RS-485 B

JTnHunga ceasm R7S-485

RS-485 A
XP1

PucyHok 9 - Cxema ynpaBneHus pene BXxogHbIMu curHanamm "Tlyck” n “2-a ctyneHb” u
NOAKMNIOYEHUsT NUHMK CBA3N MHTepdenca RS-485

8 PABOTA PEJIE C JATYHMKAMU PE3EPBYAPA

Pene mnmeet pasbem XP2, npefHasHayeHHbIN ONA NOOKIMHOYEHUS OaTYUKOB (YPOBHS,
OaBNeHNs XMOKOCTM U T. A.), NO3BONSAIOLWNX OCYLLECTBMAATb aBTOMAaTU4YecKoe YyrpaBrieHue
aneKkTpoABuraTensaMm HacoCOB, BbINOMHAKOLWMX HaKa4YMBaHWE XUOKOCTU B pe3epByap unuv ee
BblKayMBaHue.

K pene MOXHO noakntounTb Habop, COCTOALLMI U3 NATU JATYMKOB:

a) cyxoro xopaa,

6) HWXXHEro ypoBHS,

B) BEPXHErO YPOBHS,

) aBapuMHOro ypoBHS,

4) 3aTonneHus.

B cnyyae ymeHblleHWA KonvyecTBa 3aderCTBOBAHHbLIX AaTYMKOB, HEUCNOfb3yeMbli
BXO4 pene, COOTBETCTBYIOLLMMA KOHKPETHOMY AaTyuky, HeobxoguMo COeauHUTb C obLwmm
npoBogoM pasbema XP2. PekomeHayemas cxema pacrnofnoXeHUst U NOAKMI0YEHNA 4aTYMKOB K
pene B cUCTEME Hakayku pesepByapa nokasaHa Ha pucyHke 10, a B cMcTemMe BblKaykm — Ha
pucyHke 11. B cucteme Bbikaykn HeO6X0OMMO COEaUHUTL C OBLLMM NMPOBOAOM BXOA AaTyumka
CyXoro xopa.

Bce Bxoabl OaTyMKOB pe3epByapa MMEKT ONTUYECKYH raribBaHUYECKYl0 pPasBsA3KYy U
pearMpyloT Ha 3aMblkaHue/pasmblkaHne KOHTakToB. ConpoTuMBREHME, MNpPU  KOTOPOM
doukcmpyeTca 3amblkaHue KoHTakta no uensam ynpaeneHna — (0...200) Om. [MopaBaTb
HanpsbkeHue Ha BXoAbl ynpaBneHnsa He AonyckaeTcs.

CoBMECTHO C pene [onyckaeTcs UCnorib3oBaHue NObIX TUNOB AATYMKOB (EMKOCTHbIX,
ynbTpa3BYyKOBbIX, WHOYKTUBHBIX, ONTUYECKNX, NMH(PpaKpacHbIX, BUOPALMOHHBIX,
9NEeKTPOMEXaHMYECKMX, MOMMaBKOBbIX U T.A4.), UMEKLWUNX KOHTaKTHbIM Bbixod. CocTosiHue
BbIXOAHbIX KOHTAKTOB OaTYMKOB (UM KOHTaKTOB pere Grioka KOHTPOrisi, COOTBETCTBYHOLLNX
KOHKPETHOMY [aTyuKy) Npuv  Hanuunu/oTCyTCTBUM >KUAOKOCTUM B 30HE [OEeWCTBUA [daTyvka
npvBeaeHo B Tabnuue 2. MNpu pasmbliKaHUM KOHTAKTOB JaTyumka (Unn BbIXOOHOro pene 6roka
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KOHTPOSS, COOTBETCTBYIOLLEr0 KOHKPETHOMY [JaTyMKky) Ha MaHenu ynpaBneHus pene
3a)KUraeTcsi COOTBETCTBYIOLLMIA eMy CBeTOANOAHbIN MHONKATOP KpacHOro LBeTa.

Tabnuua 2
CocTosiHME BbIXOQHOrO KOHTaKTa
HanmeHoBaHue gatynka
HanM4ne XXnaKocTu OTCYTCTBME XULKOCTU

Cyxoro xoga 3aMKHYT Pa3oOMKHYT
HWXHEro YpPOBHSA Pa3oOMKHYT 3aMKHYT
BEPXHErO YPOBHSA Pa30OMKHYT 3aMKHYT
aBapuIHOIo YypPOBHSA Pa3oOMKHYT 3aMKHYT
3aTtonnieHuns Pa3oOMKHYT 3aMKHYT

®PyHKLMOHaNbHOE Ha3HaYeHne Kaxxaoro u3 aT4yvMkoB crieaytollee:

a) [daTyMK Cyxoro xoAa KOHTpOonupyeT AaBreHne Unn Hannvme XXnakoctu BO BXOAHOM
TpybonpoBoe Hacoca B CUCTEME HaKadku, CNYXUT N8 NpefoTBpaLLeHMs XONoCToro NporoHa
Hacoca 1 CBSI3aHHbIX C 3TUM HeraTMBHbIX NOCNeACTBUI AN SneKkTpoasuratens;

0) [aTyYMK HUXKHEro YPOBHS KOHTPONMPYET HMXKHUIA YPOBEHb XXUAKOCTU B pe3epByape;

B) [aTyMK BEepXHEro YPOBHSA KOHTPONMPYyeT BEPXHUA YPOBEHb XWOKOCTU B
pes3epByape;

r) [daTyvK aBapuUMHONO YPOBHSA KOHTPOSNMpPYeT aBapurHbIA YPOBEHb XWOKOCTU B
pesepByape U CNyXuT Ang AyonMpoBaHusa (PyHKUMA Npu OTKase AaTyMka BEPXHEro ypoBHS B
CUCTEME HaKa4Ku UMK BbIKaYKu;

A) OaTuuK 3aTOMMIEHUA KOHTPONMPYeT Hannume XWOKOCTU B MeCcTe MOHTaxa
anekTpoaBuraTens Hacoca.

B cucteme Hakaudkm (pucyHok 10) B HayamnbHbIi MOMEHT, KOrga pesepByap MycT, npwu
HanNU4MM XMOKOCTU BO BXOOHOM TpybonpoBoge Hacoca, OTCYTCTBUWM 3aTOMMEHUMS B MecTe
MOHTa)a areKkTpoasuraTensd Hacoca U aBapuUrHbIX 3HAYEHUN KOHTPOIMPYEMbIX NapameTpoB
MO Hanpsb>KeHWo, COMPOTUBIIEHUIO U30NAUMK, YepedoBaHUIO (a3, 3anunaHuK KOHTAaKTOB
KOHTaKkTopa Wnu nyckatens, TemnepaTtype (Npv MNOAKMIOYEHHOM [JaTyvke) cpabaTbiBaeT
BHyTpeHHee perne ynpasrneHus K1 n anektpoasuratens BkovaetTcs. B npouecce Hakayku
XMOKOCTb MNOAHUMETCHA [0 OTMETKM [aTyMka HWKHEro, a 3aTeM U BepXHero YpOBHS,
BHyTpeHHee pene ynpaeneHus K1 oTknioyaeTca v anekTpoasuratenb npekpawaeT CBOK
paboTy. B crnyyae oTkasa [aTyMka BEPXHEro YPOBHS XWAKOCTb MOAHMMETCA OO OTMETKM
JaTynKka aBapuMHOrO YPOBHS, BHYTPEHHee pene ynpaeBneHns K1 Takke OTKOYATCS,
npekpawasa paboty anekTpogsuratend. [lo mepe pacxoga XWOKOCTU OHa OMycTutcs Ao
OTMETKN AaTymKka HWXHEro YpOBHS, BHyTpeHHee pene ynpaeneHus K1 cpabortaeT n cHoBa
BKIMIOYMUT anekTpoasuraTens. OTKNoYeHWe BHYTpeHHero pere ynpasrneHus K1 n octaHoBka
anekTpoaBuratensa onaTb NpoM3onaeT No KoMaHae gaTymka BepPXHEro ypoBHSA U T. A..

[Mpy NOCTynNneHnUn XnOKocTn K MeCTy MOHTaxa anekTpoasuraTens Hacoca (T.e. B 30HY
OENCTBNA AaTyMKka 3aToMfieHusl) unu npekpaweHun ee nogadm BO BXOOHOW TpybonpoBopg
Hacoca, BHyTpeHHee pene ynpasneHns K1 OTKMAYMTCA He3aBUCUMO OT MECTOMOMOXEHUS
YPOBHSA XXWOKOCTU B pes3epByape M MNpouM30oMaeT OCTaHOBKa W 6GrokupoBaHue paboTbl
anektpoasuratens. [anbHenwee yHKUMOHUPOBaAHME CUCTEMbl CTaHET BO3MOXHbIM rMocne
YCTPAHEHUST MPUYMH 3aTONMEHUS WNKU MOCTYNMIEHUA XUOKOCTM BO BXOAHOW Tpybonposoa
Hacoca.

B cucteme Bbikayku (pMCyHOK 11) anropuTm paboTbl 4aTYMKOB OTNINYAETCHA OT CUCTEMBbI
Hakaudku. lNocrne nogaun NUTaHUS Ha pene n No Mepe 3anofiIHEHNSA pesepByapa XNOKoCTbo A0
YPOBHS JaTyMKa HUXHEro, a 3aTeM M BEPXHEro YPOBHS, NPpU OTCYTCTBUM 3aTONSIEHUS B MecTe
MOHTaXa a3rnekTpoaBuratensd Hacoca, a TakkKe aBapUWHbIX 3HAYEHUW KOHTPONMpyeMbIX
napamMeTpoB MO HaNPsSKEHUIO, CONPOTMBIEHUIO U30MAUMU, YepedoBaHWo has, 3anunaHuio
KOHTaKTOB KOHTaKTOpa WnuM nyckatensd, TemnepaTtype (Npu MOAKMIYEHHOM [aTyuke),
cpabaTtbiBaeT BHyTpeHHee pene ynpaenexus K1 n anektpogsuratens Bknovaetcd. Mo mepe
OTKa4MBaHUA XXMAOKOCTU N ONYCKaHMM ee 00 OTMETKM JaTyunKa HWXKHEro YpPOBHS, BHYTPEHHee
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pene ynpaeneHusa K1 oTkniovaeTca n anekTpoasuraTenbs npekpawiaeT ceot paboTy. Mo mepe
HaMnosIHEHMs1 pe3epByapa, XWOKOCTb ONATb MNOAHMMETCS [O OTMETKM AdaTyMka BepXHero
YPOBHS U CHOBa cpaboTaeT BHyTpeHHee pene ynpasnenna K1, Bkniovas anektpogsuraternbs, u
T. A.. Npn oOTkase patyMka BEpXHEro YpoOBHA M AanbHENWeM MNOCTYNSIEHUUN XUOKOCTU B
pe3epByap, BHyTpeHHee pene ynpaeneHust K1 cpaboTtaet no komaHae gaTyvMka aBapuHOroO
YPOBHS 1 Takke NPON3onNAeT BKIOYEHNE dNeKTpoaBUraTens.

[Mpyn nocTynneHum XunakocTn K MeCTy MOHTaXa anekTpoaBuraTesnis Hacoca, No KomaHae
AaTynka 3aTonneHns BHYTPeHHee pene ynpaeneHus K1 OTKNYMTCS He3aBUCMMO OT
MECTOHaxXOXOEeHUs YPOBHA >KUOKOCTU B pe3epByape W Npou3onaetr OCTaHOBKa WU
6rnoknpoBaHne paboTbl anNekTpoaBuraTensa 4o YCTPaHEeHUs NPUYUH 3aTOMNMEHNS.

B cucteme BblkadkM Ha crnydad OTKasa [faTyMka HWXKHEro YpoBHA Heobxoammo
3apes3epBMpoBaTh OTKMOYEHNE 3NEKTPoABUraTens Hacoca C NOMOLLBb OYHKUMWN 3almTbl MO
3BEHY MUHMMaAIIbHOIo TOKa.

lNMepeknoyeHne anropuTMOB HaKa4yku/BblKa4yku NMPoOM3BOAUTCA NyTeM YCTaHOBKU B
BepxHee WM HWXKHee nonoxeHue dnara wMnagwero paspsga B pexume
nporpammupoBaHuss 9. BepxHee nonoXxeHue COOTBETCTBYET PEXUMY BblKayku
pe3epByapa, a HXKHee — HaKa4vku.

3awmta anekTpoasuraTenst Hacoca OT Meperpy3ok Mno 3NeKTpU4eckumM M TensoBbIM
napaMeTpam OCYLeCTBNAeTCA He3aBUCUMO OT (YHKUMOHUPOBAHUS [OaTYMKOB CUCTEM
HakKa4yku/BbIKa4ykM pesepByapa, No3ToMy OGMOKMPOBAHME €ro BKOYEHUS UMK OTKIHOYEHME B
npouecce paboTbl NPON30MAET TaKKe NMPU HaNMyMM aBapuHbIX 3HAYEHUIN NO KakoMy-nmbo 13
KOHTPOSNIMPYEMbIX MapamMeTpoB A0 UIu NOCIe nycka anekTpoasuratens.

Mpn wncnonb3oBaHUM OATYUKOB, PErUCTPUPYIOLLMX YPOBHU  Pa3fUYHbIX  CbIMy4nx
mMatepuanoB, pene  MOXHO  WUChnonb3oBaTb ANd  aBTOMATMYECKOro  ynpaBfieHus
anekTpoaBurateneM, OCYLECTBASLWMM nogady 3TMX MaTepuarnoB B pesepByap WM ero
OMOPOXHEHNE MO aHanorMm C CUCTEMOW Hakayku / BblKayku XUOKOCTU. Pene mmeeT pexum
ynpaBneHns no Taumepy, 4YTO MO3BOMSAET BKMOYATL/OTKMOYATL 3JreKkTpoaBuratens B
Tpebyemoe Bpemsi CyTOK. BkniouyeHve pexuma u ynpasneHve anekTpoasuratenem no
Tanmepy onucaHbl B pasgene 13.

Jatumkn (ypoBHS, AaBnNeHUs XWAOKOCTU U T. A.) B KOMMNNEKT NOCTaBKU penie He
BXOOAT.
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9 PEXWMbl MHOMKALINA

Pene nocTosiHHO npomn3BoanT N3MepeHne N MOHUTOPUHI cneayrwmnx napameTpoB:

- noTpebnaemoro Toka no kaxagon dase (la, Is, Ic),

- HanpsbkeHus B ceTu no kaxaown ¢ase (Ua, Us, Uc),

— Y4acCTOThbl CETHU,

- TeKyLLl,eI7I TeMmnepartypbl aneKkTpoasuraTtens

TemnepaTtypbl),
= BENMYMHbI aCUMMETPUN TOKOB (has,

@ PEACIC
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- TOKa yTeuYKm,

- CONPOTUBIEHNS U30MNALMM dNEKTpoaBUraTenst 4o nycka,

— BEJIMYUHbI SKBMBANEHTA TEMNOBOW SHEPTUN,

- cyMMapHoe BpeMs paboTbl anekTpoasuraTens (MoTopecypc),

— COS (p anekTpoasuraTens,

- aKTMBHOW MOLLHOCTM 3NeKTpoaBuraTens,

-~ PeakTUBHOW MOLLHOCTU 3NeKTpoaABuraTens,

= MOSIHOW MOLLHOCTW 3reKTpoaBUraTens.

Takke B pexume MHAMKALMM MOXHO NMOCMOTPETb TEKyLIMEe 3HAYEeHUS OaTbl U BPEMEHM,
OTCUYMTbIBAEMbIE BCTPOEHHbIMU B pene Yacammn peanbHOro BpeMeHu:

— roga,

- Mecsu,

- [€EHb,

- yac,

= MWHYTa,

- CcekyHaa.

MHOukaums namepeHHbIX napaMmeTpoB NPon3BOAUTCS MPWU NMOMOLLM YeTbipexpaspsaHoro
CEMUCErMEHTHOrO MHAMKaTopa Ha nuueBon naHenun. Crapwui paspsg  uHaukaTopa
npegHasHayeH Ons otobpaxeHus pexuma uHovKkauuu (Buga napameTpa), ocTarnbHble Tpu
paspsga - onst oTobpaxeHusi 3Ha4YeHust napameTpa.

Ha pucyHke 12 npuBefgeH anroputm paboThl pene B pexxume nHaMkauun.

lMepemelleHre NO MNyHKTaM pexuma WMHOAUKAUMW NPOU3BOAMTCA MPU MOMOLLM KHOMOK
yrnpaBieHns Ha NUUEBOWN NaHenn pene.

KHonkn A 1 V¥ nepekntoyaloT MHAMKaLMIO BbIDUpaeMbiX NnapaMeTpoB MO LUKY, a KHOMKK
<« 1 P> nepeknyalT PeXxuMMmbl UHOMKAUUN NapaMeTpPoOB Ha PEXMMblI NPOrpamMMMpoBaHUS
napameTpoB 1 HA0BOpPOT.

9.1. MHamkaums asHbiX TOKOB anekTpoasuraTens

BennuMHa wunamepeHHbIX 3HaAYeHWW TOKOB (ha3 arnekTpoaBuratens uMHANUUpyeTcs Ha
CeEMUCErMEHTHOM MHAMKaTope B pexumax “A”, “b "’ un“C".

3HauyeHns TOKOB ha3, a Takke MONOXEHNE AECATUYHOM 3ansaTon B o6nactn 3HaveHumn
nHaukaTopa 3aBUCUT OT KoadbpuumeHTa TpaHcopMaumn BHELHUX TpaHCcopMaTOpOoB TOKa.
B T1abnuue 3 npuBedeHbl Amanal3oHbl OTOOpakaeMbiX BENUYMH TOKOB MPU  PasfIMYHbIX
KoadhdmumeHTax TpaHcdopmMmaunu.
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PucyHok 12 - Anroputm paboThl pene B pexumMme nHgukawmm

Tabnuua 3
KoadppmumneHt y
TpaHcpopmaLm, KT [lmanas3oHbl BbiIBO4A 3HAYEHUN TOKOB a3 Ha MHOMKATOP
(1...2) (0...99,9) A c gnckpetHocTtbio 0,1 A
(3...20) (0...999) A c gnckpeTtHocTblo 1 A
(21...200) (0...9,99) kA c guckpeTtHocTbio 0,01 KA

9.2. VHamnkaums asHbiX HaNpsHKeHUW NUTaoWwen ceTn
BennunHa nsmepeHHbIX 3Ha4YeHNn pasHbIX HaNPsHKeHU nuTarLen cetm MHouumnpyeTcs

Ha ceMUCermMeHTHOM uHaukaTope B pexumax “A . " “b . " n“C.”.
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CnegyeTr 3aMeTUTb, YTO OTNMYME MeXZy CUMBONaAMW pexumMa uHAuKauumM Toka W
HaNPsPKeHUs1 OTNIMYAOTCA HaNMMYMeEM TOYKM BO3ME€ CMMBOMA peXxnmMa MHaMKauum.

[Manas3oH vHanKaumm BeNMYMH (hasHbIX HaNPsKEeHUW HaxoamTcs B npedenax ot 145 oo
285 B ¢ anckpeTtHocTbio 1 B.

9.3. MHamkaumsa 4yacTtoTbl NUTAIOLLEN CETU

MWKpPOKOHTPONNEP pene naMepsieT YacToTy NUTaloLWEN CETU U BbIBOAUT €€ 3HaYeHne Ha
WHAMKATOP B pexume nHaukaumm “ F “,

[vana3oH M3MepeHns M MHAMKAUUKM 3HAYEHUSA 4YacTOTbl CETU HaxoauTca B npenenax
(45...55) 'y ¢ gmuckpeTHocTbo 0,1 U,

9.4. NHaukauma Temnepatypbl anekTpoasuratens

Mpn NoaxnoYeHnn BHELWHEro OOMOMHUTESTbHOMO UHTErpansHOoro AaTtymka temnepaTypbl,
MUKPOKOHTPOMNEP pene naMepsieT TEKyLLYH TemMnepaTtypy anekTpoasuraTens 1 BbIBOAUT ee
3HayYeHne Ha HOuKaTop B pexume nHamkaumm “t “.

[vanasoH wu3MepeHns W WHOUKaALMM 3HAYEeHUs TemnepaTypbl dnekTpoaBuraTens
HaxoguTcsa B npegernax ot muHyc 20 go nmoc 100 °C ¢ amnckpeTtHocTthio 1 °C. B gnanasoHe ot
muHyc 20 go nmoc 40 °C norpelwHoCcTb M3MepeHnss TemnepaTypbl HE HOpPMUPYETCA U ee
MHAMKaLMS HOCUT MHGOPMAaLMOHHBIN XapakTep.

Mpn OTKNIOYEHHOM AaTyvke TemnepaTypbl Ha WMHOUKATOPE BbICBEYMBAETCA HaLMUCb
“ OFF “.

9.5. NHaukauma Toka acummeTpum cas
MHovkauuss Toka acuMmeTpun das BbIBOAUTCA Ha uHAMKATOp B pexume “H “ un
paccynTbiBaeTCcA no popmyne

Az 2(1 makc- | MuH) . 100%. (©)
| makc + | MnH
raoe IMakc — makcumarnbHbIM TOK B Ntobon 3 as, A;
IMWH — MMHMManbHbI TOK B Nto6on 13 das, A.
[nanasoH u3aMepeHna U UHAUKAUUW 3HaAYEeHUs TOKa acUMMeETpun a3 HaxoguTcsa B
npegenax (0...50) % ¢ guckpeTHocTbO 1 %.

9.6. MHOukaumsa Toka yTeuyku

MHOovMkauus Toka yTedkum Ha Koprnyc anekTpoasuratens B MPOLEHTHOM OTHOLUEHUM K
HOMMWHaNbLHOMY TOKY, BbIBOAUTCH Ha MHOUKATOP B pexume “ U “.

[vana3oH u3MmepeHns N MHOMKAUUM 3HAYEHUS TOKa YTEYKM HaxoauTca B npegenax
(0...10) % c guckpeTtHocTbO 1 %.

9.7. WHgukaumsa conpoTMBNEeHUs n3onaummn 4o nycka

MHavkaums conpoTMBREHUs M30NAUMM 3nekTpoasuratens OO Mycka BbIBOAMTCH Ha
MHOMKaTOP B pexunme “r “.

lMocne nycka anekTpoaBuratens Ha MHAMKaTtope oTobpaxaeTcs pesynbTaTt nocnegHero
n3mMepeHna oo nycka.

[dvnanasoH namMepeHus N MHOMKaLMKM 3HAYEHUS CONPOTUBMEHUS U30NALUN HaxoauTcs B
npegenax (0...1,2) MOwm ¢ gnckpeTHocTblo 0,1 MOM.

KoHTponb conpoTUBNEHNs n3onauun nepen nyckom AonyckaeTcs Npon3BoauTb TOMBKO Y

anekTpoaBuratenen 6e3 rnyxo3asemMneHHON HenTpanu.

9.8. MNHaukauma 3Ha4YyeHns 3KBMBaneHTa TENSIOBOWN SHEPrum

OcCTaTouYHbIN 9KBMBANEHT TEMNSIOBOM 3HEPruu, MOMYyYEHHbIN 3JnekTpoaBuraTenemMm npwm
MYyCKOBbIX TOKaX W neperpyske, a Takke rnpu paccemBaHuu Tenna, BbIBOAUTCH HA MHOUKATOP B
pexume “ E “
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[lnana3oH wu3MepeHuss N UHOUKaAUMW 3HAYEHUS] IKBMBANEHTa TEMNOBOM 3JHEPrum
BbIBOAUTCS B YCNOBHbIX eAnHULAx n Haxoantcs B npegenax (0...300).

9.9. NHaukauma BpeMeHn HapaboTKn anekTpoasuratens

Bpemsa HapaboTku anekTpoasuraTens yyduTbiBaeT (PakTU4EeCKOoe BpeMsi HaxoXaeHus
anekTpoasuraTensa nog BO3OEWCTBMEM 3NEKTPMYECKOro Toka. YYeT BpeMeHu HapaboTKm He
npoucxoguT MNpu OTCYTCTBMM TOKa B (pa3HbIX MpoBOAax, a TaKkKe B pexume aBapuUWHOro
OTKIMIOYEHMUA.

MHaukaums BpeMeHn HapaboTkm npon3BoanTcs B 2 aTana:

B pexume “ L “ — cTapwue 2 pa3psga BpeMmeHn HapaboTku;
B pexume “ 7 “ — mnagwue 3 paspsaa BpemMeHn HapaboTku;

B pexume “[J “ — 2 paspsga BpeMEHU HapaboTKM MUHYT.
[dnanasoH yyeTa 1M MHAMKaumm BpeMmeHun HapaboTkn HaxoauTtca B npegenax (0...99999)
yac (0....59) MuH.

9.10. namnkaumns cose anekTpoasuraTens

Pene u3mepsieT cpegHui cOs@ anekTpoapuratens no Tpem dasam M BbIBOAUT €ro
3HayeHue Ha nHamkaTtop B pexume “ h “ nocne nycka. Npun oTKAOYEHUN aneKkTpoaBuraTens Ha
nHankKaTtope oTobpaxkaeTcs pesynbTaT nocrneaHero u3MepeHust BO Bpemsi ero paboTbl U
coxpaHsieTca 4o cnefyoLero nycka.

[vana3oH M3MepeHust U MHAWKAUUN 3HAYEeHUs COS@ IneKTpoasuraTenst HaxoguTcsa B
npegenax (1,00...0,00) c¢ pguckpeTtHocThto 0,01, TlOrpelwHoOCTb M3MEPEHUst COSP He
HOPMUPYETCH N €ro UHAUKAUUA HOCUT MHAOPMAaUMOHHBIN Xapaktep AN nNpubnuantenbHOM
OLIEHKM Harpy3ku Ha anekTpoaBuratenb.

9.11. lnankaumns akTMBHOW, peakTUBHOM U MNOSTHOW MOLLIHOCTU 3nekTpoaBuraTens

3Ha4YeHne akTUBHOW, peakTUBHOM U MOSIHOM MOLLHOCTM 3NeKTpoABuraTens BbIBOAUTCS Ha
nHOMKaTop nocne nycka B pexumax “ P “, “ S “un “ 1 “ cooTBeTCTBEHHO. [1pn OTKHOYEHUN
aneKkTpoaBuratenss Ha wHAWKatope oTobpaxaeTcs pesynbTaT MoCnegHero usmepeHns
MOLLHOCTWU BO Bpemsi ero paboTbl M COXpaHseTca [0 creylowero nycka. AKTMBHas,
peakTMBHasA 1 NOSIHasi MOLHOCTU pacCcYMTbIBaOTCA MO hopmynam:

akTmMBHasa MowHocTb: P = 3Ug Ig cos @, (7
peakTmBHaa MOLWHOCTb: S = 3Uqg ¢ Sin @, (8)
nofiHas MowHocTb: 1= 3Ug lo, 9)

roe Ug — cpeaHee 3HavyeHne oasHoro HanpskeHnd no Tpem dasam,
|l — cpegHee 3HadYeHne ha3Horo Toka rno Tpem asam,
COS @ — cpefHee 3Ha4yeHue cos P no Tpem dpasam,
sin ¢ — cpeaHee 3HayeHue sin ¢ No Tpem dpasam.
3Ha4YeHUs1 aKTUBHOM, PEaKTUBHOW M NMOSTHOW MOLLHOCTU, a TakKe NOooXeHne eCATUYHON
3anaTton B 06nacTM 3Ha4YeHurn uHAMKaTopa 3aBUCUT OT KoadduuumeHTa TpaHcdopmauum
BHELLHMX TpaHcdopmaTopoB Toka. B Tabnuue 4 npmBedeHbl Ananas3oHbl OTobpakaemblx
BENMMYMH aKTUBHOW, pPeakTUBHOW UM MOSIHOW MOLLHOCTU NpU pasfnunuyHbiX KoadduumeHTax
TpaHchopmaumn. NMorpeiHoCTb 3MEPEHNUS aKTUBHOW, PEAaKTUBHOW U MOSIHOM MOLLHOCTU He
HOPMUpPYETCA N NX MHANKALUA HOCUT MHPOPMAaLIMOHHBIN XapakTep.

Tabnuua 4
KoadhdomumneHT [lmanasoHbl BbIBOA4A 3HAYEHNN aKTUBHOWN, PEaKTUBHOWN U
TpaHcdhopmaunu, Kt NOSIHON MOLLHOCTW Ha MHOUKATOP
(1...2) (0...99,9) kBA
(3...20) (0...999) kBA
(21...200) (0...9,99) MBA
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9.12. MHaukauma natbl N BpEMEHU

Pene vmeeT BCTPOEHHblE 3HEPrOHE3aBUCUMbIE Yacbl peanibHOro BPEMEHU, NoKasaHuA
KOTOPbIX 3aHOCATCA B >XypHan cobbiTun. B pexume mHAMKaUMM MOXHO MNOCMOTPETb rof,
Mecsl, AeHb, Yac, MUHYTY N CEKyHAY, OTCUYUTbIBAEMblE Yacamu U oTobpakaemble C MOMOLLIbIO
cpegHero v Mnajwero paspsagoB MHAMKATOPA, B Criedyowmx pexmmax:

- “dr*“—roa (2000...2099),

- “dn “-mecau (1...12),

- “dd “— genb (1...31),

- “ch “—-wyac (0...23),

- “cNn “— muHyTa (0...59),

- “CC “—cekyHga (0...59).

10 PEXWMMbI MPOIrPAMMUPOBAHNA

[nsa 3aWwmTbl OT aBapUNHbIX peXmnmoB paboTbl HEOHXOAMMO 3aBOLCKME HACTPOMKKU pene
NpMBECTM B COOTBETCTBME C pabouvmu napameTpamMu 3feKTpoABuratens B pexumax
nporpamMmmupoBaHnsi. ANroputMm paboTbl pene B pexuMmax nporpaMmMupoBaHnst M300pakeH Ha
pUcyHke 13.

Bxoa B pexum nporpaMmMuMpoBaHUS OCYLLIECTBIIIETCA HaXKaTMEM KHOMKWU ynpasrieHus »
Ha nepefHen naHenwu. Pene BKMOYUT MHOMKALMIO TEKYLLETO pexuMma nNporpaMmMmupoBaHus —
muraHue paspsga “ PEXXKMM ” Ha undposom nHgukatope. NHamkatop “ PEXKUM ” nokasbiBaeT
HOMEp TEKYLLEro pexnma NporpaMmMmMpoBaHuns, a UHOUKATOPbl 3HAYEHNSA — ero 3Ha4YeHue.

B aTtom cocTtodHunM npu nomowm KHormok A u ¥V npousBoautca BbIGOp pexnmos
NporpaMMmpOBaHUS COrnacHoO anropuTMy, NpeaocTaBeHHOMY Ha pUCyHKe 13.

[MoBTOpHOE HaxaTwe KHOMKU ynpasneHuss P nepeBoaUT perne B pPeXxnM U3MeHeHUs
3HayYeHuK cTapLuero paspsga HacTpamBaeMoro napameTpa.

B otom pexume wmuraet uHAMKaTOp CTapwero paspsga. WMameHeHne 3HayveHust
napamMmeTpa Npom3BOAUTCS KHoNKamu ynpaeneHuss A n V., rpyyemMm KHOMka A yBenvymBaeT
3HayeHue Ha eauHuly, a kHonka ¥ - ymeHbLllaeT.

[Mepexon K HaCTpoWke 3HA4YeHUs Mrafwero paspsga OCYLECTBSETCA HaXaTuem Ha
KHOMKY B>, Npu 3TOM BKMAOYUTCA MUraHue mnagwero paspsga. M3ameHeHue 3HayeHus
napamMmeTpa Npou3BoaMTCA KHOMKamu ynpasneHuss A n V¥, npuyemM KHOMKa A yBenvyuBaeT
3HayeHue Ha eauHuly, a kHonka VY - ymeHbLllaeT.

HaxaTune Ha KHOrKy <« NpMBOAUT K BO3BpPALLEHMIO K HACTpOMKaM npeabiayLuero paspsaga.

[Mocne HacCTpPOMKM 3Ha4YeHUs caMoro Mragwero paspsga napamertpa, Heobxoanmo elle
pa3 HaXaTb Ha KHOMKY ynpasneHua P Ons 3anMcu M3MEeHEHHbIX 3Ha4YeHUW napamMeTpoB B
9HEpProHe3aBUCUMYIO NaMSATb pene.

[Mpwn npaBunbHOM BBOAE 3HAYEHWA Ha WMHOMKATOPE Ha 2 CeKyHAObl 3aropuTca Hagnucb
“Pro “ n pene BepHeTCA B Hayano TeKyLlero pexuma nporpammupoBaHuUA napameTtpa C
COXpaHeHMEeM 3Ha4YeHUN B SHEProHe3aBUCMMOWN NaMATH.

B cnyyae BBOAa HeOoOMyCTUMbIX 3HAYEHUA HA WHOMKATOPE Ha 2 CEKyHAObl 3aroputca
Hagnucb “Err “ n perne BepHeTCA B Havano TeKywero pexuma nporpaMmmMmpoBaHus
napameTpa 6e3 coxpaHeHusi 3Ha4YeHU B SHEProHE3aBUCMMOWN NaMATH.

Bbixog w©3 pexumoB NpoOrpamMMuMpOBaHUS  OCYLLECTBNSAETCH HaXaTUeM  KHOMKU
ynpaBneHns <« npu muraHmm wmHgukatopa “ PEXKWM ” unmn dyepes 15 cekyHa nocne
NOCneHero HaXxaTus Kakom-nNnnMbo KHOMKW ynpaBneHuns.
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PEJNE 3AWNTBI OBUTATENA POL-06

10.1.MNporpammupoBaHne koadhduumnmeHTa TpaHcdopmaLumnm

Pexxum npozpammupogaHus “ 0 “

Pene moxeT ucnonb3oBaTbCA ANA 3aWMTbl U yNpaBfeHUs 3rekTpoasuratensMm c
HOMMHanNbHbIMKU dasHbiMn Tokamu BenudmHon (1,0...999) A. [Ina cornacoBaHusi BXOOHbIX
TOKOB perne u (hasHbiX TOKOB 3feKTpoasuratens, HeobxoanmMo NPUMEHSITb SOMOSHUTENbHbIE
TpaHcgopmaTopbl Toka 13 psaga (10/5...1000/5) ¢ knaccom TOYHOCTM He Huke 0,5.

Hdonyctumbin  gnanasoH  nporpaMmMmupyemoro  KoadduumeHTa  TpaHcdopmaumm
HaxoauTcsa B npegenax (1...200).

Mpn wuncnonb3oBaHMM pene C MpsiMbiM  BKIOYEHMEM, 6e3 TpaHCcopMaTopoB TOKa,
KO3 PUUMEHT TpaHcdhopmauum HeobxoouMmo ycTaHoBUTH paBHbIM 1. [lpu aTtom cnegyet
NOMHUTb, YTO MPSAMOE BKIIOYEHME pene AoryckaeT MakCUMarnbHbIi HOMUHAambHbIA TOK MO
Kaxxgon dase - 5 A.

Mpn  unameHeHnn koadppuuMeHTa TpaHcdopmauum, B perne  aBTOMaTUYeCKu
yCTaHaBMMBaETCA BeENUYMHA HOMMHANBLHOIO TOKa anektpoasuratens, pasHas 20 % oT
MakCUMarnbHO BO3MOXHOIMO Ans faHHoro koadpduumeHta. [loaTomy nocrne u3MeHeHus
KoahpuumeHta TpaHchopmaumm HeobxoaMmo 3anporpaMmmMuMpoBaTb HOMMUHAIbHBLIA - TOK
anekTpoasuraTens.

3aBoackas HacTpownka KoaddpuumeHTa TpaHchopmaumm pasHa 1.

10.2.MporpammmnpoBaHmMe HOMUHANBHOIO TOKa anekTpoaBuUraTens

Pexum npoz2pammupoeaHust “1 “

OTHOCUTENBHO  YCTAHOBIIEHHOW  BENWYMHbI  HOMWHANbHOrO TOKa MNPOU3BOAMUTCS
HaCTpOWKa NOPOroB OTKMOYEHMSA NO MUHMMAaNbHOMY TOKY, BITOKMPOBKE poTOpa, aCUMMETPUM U
TOKY YyTeuykn. BBoa BenMuYMHbl HOMMHANbLHOIO TOKa 3nekTpoaBuratend u nosioXKeHue
OECATUYHOM  3angToM  Npu  NporpaMMupoBaHMM  HOMUHANbHOrO  TOKa  3aBUCUT  OT
KoadpdumumeHTa TpaHchopMauum BHELWHUX TpaHcdopMaTopoB Toka. [QmnanasoHbl BBOAA
3Ha4YeHW B 3aBUCUMOCTU OT K03hbdumLmMeHTa TpaHCchopMaLumm npuBedeHsl B Tabnuvue 5.

Tabnuua 5
KoadppumumneHt .
[AnanasoHbl BBOAA 3HAYEHNN HOMUHAITBLHOIO TOKa
TpaHcopmauum, KT
(1...2) (1,00...9,99) A ¢ anckpetHocTtbio 0,01 A
(3...20) (3,0...99,9) A c gnckpetHocTtbto 0,1 A
(21...200) (21...999) A c gnckpeTtHocTblo 1 A

Mpn BbIGOpPE BHELLUHUX TpaHCHOPMATOPOB TOKa M ANSA MakCMManbHOro MCNOMb30BaHUSA
AnanasoHa KOHTPONMpyeMbIX MNapaMeTpoB MO  TOKy  dnekTpoasuratens, cnegyet
PYKOBOLCTBOBATLCA CrieAyrLMMn pekoMeHgaumsmu:

HoMunHanbHbIN TOK TpaHCOPMAaTOPOB TOKA MO OTHOLUEHWHD K HOMMWHaNbHOMY TOKY
anekTtpoasuratens lIHom.aB. 4ormkeH 6bITb B Npeaenax:

IHom.Tp. = (1,0...1,4) X IHOM.AB., (20)
roe IHOM.Tp. - HOMUHaNbHbBIN TOK TPaHC(OPMaTOPOB TOKA,
I[HOM.OB. - HOMUMHanNbHbBIN TOK AfieKTpoaBUraTens.

Mpumep BbiGOpa TpaHcopmMaTopa TOKa, YCTAaHOBKM KO3dULUMEHTa TpaHchopmauumn v
HOMMHAaNbHOroO TOKa:

HOMWHanbHbIA paboynin TOK anekTpoasuratenss paBeH I|Hom.gB. = 47 A. [JuanasoH
HOMMHanbHbIX TOKOB TpaHcdopmaTtopoB Toka IHom.Tp. = (1,0...1,4) x 47 = 47...65,8 A.
Bbibrpaem Gnvxkanwmnm n3 psiga HoMMHanNbHbIX TOKOB TpaHcdopmaTopoB Toka 60/5.

YcTtaHaBnuBaemM B pexume nporpammupoBaHmnsa “ 0 “ koadduumneHta TpaHchopmaunm
3HayeHne 60/5 = 12, a nocne 9TOro B pexume nporpaMmmumpoBaHus “ 1 “ 3HadeHue
HOMWHanNbLHOro Toka. HoMuHanbHbIM TOK pekomeHayeTcs ycTtaHoBuTb Ha 10 -15% Bbiwe
paboyero Toka anekTpoasuratens, 1.e. 52 A.

3aBopckasi HacTpomka HOMUHAaNbHOMO TOKa anekTpoasuratens pasHa 5,00 A.
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10.3.T1lporpammmnpoBaHne HOMMHaNbLHOIO TOKa BTOPOW CTYMNeHU anekTpoasuratens

Pexxum npozpammupoeaHust “ 2 *

Mpn ynpaBneHun OBYXCKOPOCTHbIM 3f1eKTpoABUraTenieM aHanorMyHo yctaHaBnuBaeTcs
HOMMHanbHbLIA TOK BTOPOW CTyneHn 6e3 nameHeHnsa koadguumeHta TpaHchopmaumun. Nocne
BKIMIOYEHNA BTOPOW CKOPOCTU 3NEKTPOABUraTtens M 3aMblKaHUS KOHTAKTOB “2-9 CTyneHb”
BXOOHbIX Uenen ynpasreHusi, Noporn OTKIYEHUA MO MUHUMMAanbHOMY TOKY, O6nokupoBke
poTopa, aCUMMETPUMN N TOKY YTEYKU OTCYUTBLIBAOTCA OTHOCUTESBHO 3anporpaMmMupoBaHHOIO
TOKa BTOPOW CTYMNEHMW.

Ecnn dyHKUuMa BTOpPOM CTyNeHW OTKIKOYEHa, B MEHK PEeXUMOB MNpOorpamMmmMuvpoBaHUS
BbiCBeuMBaeTca Hagnucb “ OFF *. 3aBogckad HacTpoMka ToKa BTOPOW  CTyneHu
anekTpoasuratensa pasHa 5,00 A.

10.4.MporpammupoBaHune koadpdmumeHTa neperpyskm (6rnoKMpoBkM poTopa).

Pexxum npozpammupoeaHusi “ 3 *

OTOT pexum nporpamMmMmMpoBaHUS MPUCYTCTBYET B MEHIO PEXMMOB MPOrpamMMmnpoBaHnA
TOMBbKO MPWU BKMOYEHHOW (PYHKLMW KOPOTKO3aMKHYTOro poTtopa (pexum nporpaMmMmmpoBaHus
“ 7).

3aBUCMMOCTb BPEMEHU OTKIOYEHUA 3SneKTpoaBuraTens oT KoadduuUMeHTa Harpysku
onpepenseTca cornacHo rpaguky Ha pucyHke 7. [lpaBas 4acTb rpadmka COOTBETCTBYET
obnacTtu neperpysku.

[Ons cnyvaeB, Korga anekTpoasuraTesib ynpaBnseT MexaHu3mMaMu, KPUTUYHBbIMU K
paspyLLeHMIO NpU Harpys3ke CO CTOPOHbI Barna anekTpoaBuratens, B perne npegycMmoTpeHa
PYHKUNA 3alnNTbl OT TOKOB KOPOTKO3aMKHYTOrO poTopa, YCKOpSLWaa npouecc OTKNHYeHUs
anekTpoasuratens.

KoathpmuneHT neperpyskm ykasblBaeT Ha MaKCMMalribHO JONYCTUMYIO BENUYUHY
KpaTHOCTM Meperpy3kn no TOKYy anekrpoaBuratens OTHOCUTENbHO HOMUHANbLHOIO WU
yCTaHaBfMBaeTCA B YCMOBHbIX eAuvHWUax AN onpefeneHus rnopora OTKMHYEHUS Mo 3BeHY
KOPOTKO3aMKHYTOro potopa.

Mpw BKNOYEHHOW (PYHKUUKM KOPOTKO3aMKHYTOrO potopa U AOCTMXEHUN BENUYNHOW TOKa
anekTpoaBuraTens nopora HaCTPOWKM 3BEHa KOPOTKO3aMKHYTOro poTopa (HOMWHAaNbHbLIN TOK,
YMHOXEHHbIV Ha KO3MULIMEHT Neperpy3kun), BKIOHAETCa 3aepXKa Ha OTKIIYEeHue.

Ha Bpems nycka anektpogsuratens oyHKUNA KOPOTKO3aMKHYTOroO poTopa OTKo4YaeTcs.

[vana3oH [JonycTUMbIX 3HaYeHUW KOIPULMEHTa neperpyskm nexut B npegenax
(1,1...6,0).

3aBoackas HacTponka koadpduumeHTa neperpysku pasHa 2,0.

DYHKUMA KOPOTKO3aMKHYTOro poTopa BKIIOYAETCS B PeXUME nporpamMmmmpoBaHms “ 7.,
a 3afepkka OTKNo4eHMs nNo 6yI0KMPOBKE poTopa - B peXMME NporpaMmMmmpoBaHmus “ 2. “.

[Mpn BbLIKNIOYEHHON (QYHKUMN KOPOTKO3aMKHYTOrO poTOopa BpeMs OTKIYEHUS Mpu
neperpyske onpegenseTrcsa CornacHo rpadguka, NpuBEOEHHOr0 Ha PUCYHKE 7, a B MEHK0
peXumMoB nporpaMmmMmpoBaHusa B nyHkTax* 3 “ n“ 2. noasurca Hagnuck “ OFF “.

10.5.MporpammmnpoBaHme MMHMMASbLHOIO TOKa aneKkTpoasuraTens

Pexxum npozpammupoeaHusi “4 “

70T peXnm nporpaMMupoBaHuUs npucyTcTeyeT B nepeyHe pPEeXMMOB
NPOrpaMMuUpOBaHNS  TOMbKO MpPU  BKITKOYEHHOW (PYHKLMM MWHUMAIbHOTO TOKa (pexum
nporpaMmmupoBaHusa “ 7.%). Pexnm nporpammuMpoBaHUss MUHUManbHOrO Toka npefHasHayeH
Ona  anekTpoaBuraTernen, KPUTUYHBIX K PEexXuMy Hedorpysks, B YacTHOCTM  Ans
anekTpoasuraTenen Hacocos.

HacTpoiika nopora OTKnio4YeHnsa No MMHUMarbHOMY TOKY OCYLLIECTBIISETCHA B MPOLEHTHOM
OTHOLLEHUU OTHOCUTESNBHO HOMUHANBHOIO TOKa U HaxoauTcsa B guanasoHe (20...80) %.

Mpu BKIOYEHHOW QYHKUMM MWHUMArbHOIO TOKa W [LOCTMXKEHUM BENMMYMHOM TOKa
anekTpoaBuraTtens nopora HacTPOMKU MO 3BEHY MUHUMAarbHOrO ToKa, BKITHOYaAETCHA 3adepXkka
Ha OTKIIl0YEeHMe.

3aBoAckas HaCcTponka 3Ha4YeHNa MUHMMarbHoro Toka coctasnseT 50 %.
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OYHKUMA MUHUMAaNbHOrO TOKa BKMOYAETCA B pexume nporpammupoBaHuna “ 7.%, a
3afepXKKa OTKINIYEHUS N0 MUHUMArIbHOMY TOKY - B peXume nporpammmpoBaHusa “ 1. “.

Mpn  BbIKMOYEHHON  (PYHKUMWM  MUHAMAanbHOrO TOKa B MNEepevYHe  pexumoB
nporpamMmmupoBaHna B nyHkTax “ 4 “ n“ 1. “ noasutca Hagnuce “ OFF “.

10.6.NporpammupoBaHne ypoBHS aCUMMETPUM TOKOB

Pexum npoz2pammuposeaHus “5 “

Mpn HegoCTaTOMHOM KayecTBE MUTAIOWEro HanpsbkeHUs WNUM  HEUCNPaBHOCTUM B
0oOMOTKax anekTpoABUratens MOXeT BO3HMKaTb Bonbluaa pasHuua Mexay BennmymHaMmm TOKOB
a3 oanektpogsuratensa (acummeTtpuda).  UYTtobbl  m3bexaTb neperpeBa  0OMOTOK
anekTpoasBuratensi, HeobxoguMmMo HacTpoUTb OONYCTUMbIA YPOBEHb ACUMMETPUM TOKOB.
AcuMmeTpuUst TOKOB dha3 paccunTbiBaeTcs no goopmyne (6).

[vana3oH HacTponkm ypoBHA acummeTpum Haxogutca B npegenax (20...50) %. lMNpu
OOCTMXKEHUM BENUYMHOW TOKa dneKTpoasuraTenst nopora HacTPOMKM MO 3BEHY aCUMMETPUM
BKITOYMaETCA 3afepKka Ha OTKIoYeHne.

3aBoackas HaCcTponka ypoBHS acummMmeTpun Tokos paBHa 20 %.

JononHntenbHO HeobXxoOuMMO HACTPOUTb BPEMS  3a4EPXKKM  BKIIOYEHWA  3BEHA

acMMETPUM TOKOB (PEXUM nporpaMmmmpoBaHms “ 3. “).

10.7.TlporpaMmmupoBaHne ypoBHS TOKa YyTEYKM

Pexxum npoz2pammupoeaHust “ 6 *

B npouecce paboTbl KOHTPONMPYETCA TOK YTEYKU Ha KOPMyC anekTpoaBuraTens.

JonycTumbin nopor TOKa YTEYKM YCTaHaBfMBaeTCA B [MPOLEHTHOM OTHOLIEHUN K
HOMWHanNbLHOMY U Haxogutca B avanasoHe (5...10) %. MNpu oTKNIOYEHHON (DYHKLMM B MyHKTE
“ 6 “ pexumMmoB nporpaMmmumpoBaHus nosienseTcs Hagnuck” OFF “. Bblgepxkka no BpeMeHu Ha
OTKITOYEHME MO TOKY YTEYKN He NPOU3BOLMUTCA.

3aBoAckas HaCTponka ypoBHS Toka yTeyku pasHa 10 %.

10.8.porpammmnpoBaHne ypoBHS CONPOTUBIEHUS U30NALUK

Pexxum npozpammupoeaHust “7 “

Mepen kaxabiM MYyCKOM pene npou3BoAMT U3MEpPEeHue COMpPOTUBIEHUA UN30MALMU
anekTpoaBuratensa. Hactpovka ypoBHS AOMYCTUMOro COMPOTUBNEHUA N3ONAUNN HAXOAUTCA B
ananasoHe (0,2...1,0) MOm. [lpu OTKMOYEHHOM YHKUMM B NyHKTE “ 7 “ pexunmon
nporpamMmmMmunpoBaHua noasnaetcda Hagnuek* OFF “.

3aBoAckas HaCTponka ypoBHS conpoTuBneHus nsonsaumm pasHa 0,5 MOwm.

KoHTponb conpoTMBNeHna n3onauun nepes nyckomMm SonyckaeTcs Npou3BOAUTL TOSbKO Y
anekTpoasuraTenen 6e3 rnyxo3asemMneHHOW HenTpanw.

10.9. MHdopmaLmsi O HOMUHANBHOM HaNPSXKeHUU

Pexxum npozpammupoeaHusi “8 *“

Ona paHHOW Mopenu perne HacTpovMka YPOBHA HOMWHANbHOIO HamnpskeHus He
Npon3BOOMTCA W HOMMHANbHOE HanpshkeHue YyCTaHoBreHo Ha ypoBHe 220 B dasHoro
HanpspkeHus. OTOT napaMeTp HOCUT MHPOPMALIMOHHBIN XapakTep.

10.10. lNMporpammmnpoBaHne YPOBHA MakCUMaribHOro HanpsXXeHus

Pexxum npozpammupoeaHust “ 9 “

HacTporika ypoBHSI MakCMManbHOro HanpsbkeHnsa Haxogutca B auanasoHe (240...280)
B. MNpu goctwxeHnn BENUUUHOW HaNPSXKEHUs CeTU Nocrne nycka anekTpoasuraTtenis nopora
HaCTPOWKM MO 3BEHY MakCUMarnbHOro HanpsXXeHus, BKNYaeTcs 3aepxka Ha oTknodeHne. [lo
nycKa anekTpoasuraTens BblePXXKM MO BPEMEHU Ha OTKIMOYEHMNE HE NMPOUCXOOMT.

McTtepesnc ypoOBHA MaKCUMarbHOrO HanpshXeHus SABNAETCA HeperynvmpyembiMm U
yCTaHOBIreH Ha YypoBHe (4...6) % OT YpOBHS MaKCUMasnbHOro HanpskeHus. 3aBofackas
HaCTpoKrKa YPOBHS MakCMMasibHOro HanpsbkeHus pasHa 250 B.

%8 @ PEACIC’




PEJNE 3AWNTBI OBUTATENA POL-06

HacTtpoiika BpemeHu 3afepXKu OTKIIYEHUS MO MakCUManbHOMY W MWHUMaribHOMY
HanNpPs>KeHUAM NMPOU3BOAUTCA B peXume nporpammuposaHma “ 4.“.

10.11. MNMporpammMmunpoBaHe YpOBHA MUHUMASBHOIO HaNpsXXeHus

Pexxum npoz2pammupoeaHust “ A *“

HacTporika ypoBHS MMHUManbHOrO HanpsKeHus HaxoauTcs B guanasoHe (150...210) B.
Mpn pQoOCTWXKEHUM BENUYMHOM HanpshKeHUs ceTu Mocne nycka anekTpoasuraTens nopora
HaCTPOWKM NO 3BEHY MUHUMAanNbHOIO HarnpsHKeHUs, BKI0YaeTCHa 3aepKka Ha oTkroyveHure. o
nycKa arekTpoaBuraTens BblAePXXKM MO BPEMEHU Ha OTKITOYEHME HE NMPOUCXOOMT.

[ncrtepesnc ypoBHA MWHUMANbHOrO HanpsHXKeHUs ABNAETCH  perynvpyeMbiM C
AnanasoHoMm  Hactpoukm  (5...20)%. 3aBoackas HacTpoMka YPOBHSA  MWUHUMArbHOMo
HanpsbkeHus paBHa 190 B, a ructepesunca — 10%.

Bpema 3agepxku OTKMIOYEHUS MO MaKCMMarnbHOMY U MUHUMAanbHOMY HarnpsiKeHUAm
npou3BoauUTCA B pexume nporpammupoBaHusa “ 4. “, a ypoBeHb rucrepesumca no
MUHUMaIbHOMY HaMNps>KeHUo — B pexume nporpaMmmupoBaHus “ b “.

10.12. MNporpaMmmmpoBaHue YpoBHSA rMcTepesnca MUHUManbHOMO HaNpsXeHUs

Pexxum npozpammupoeaHusi “ b *

HacTponka ypoBHS rucrepesnca 3BeHa MWHUMAIbHOIO HanpsKeHUs MnpovM3BOOUTCS B
NPOLEHTHOM OTHOLLUEHMM K YPOBHIO MWHUMAIbHOIO HanpshKeHWst U HaxoauTcs B npegenax
(5...20) %.

3aBopckasi HacTporika ypPOBHS rMcTepesnca MUHUManNbHOro HanpsbkeHus pasHa 10 %.

10.13. [porpammnpoBaHne TemnepaTypbl OTKNHOYEHUS

Pexxum npozpammupoeaHust “ C “

Hactporka TemnepaTtypbl OTKMHOYEHUS HaxoAuTcsa B npegenax ot nnwoc 40 oo nnoc
100 °C. 3aBoackasi HacTpomka YypoBHA TemnepaTypbl paBHa 50°C. [ucTepe3auc 3BeHa
KOHTpons TemnepaTypbl coctaenseT 10°C, a 3agepXKm Ha OTKIIHYEHME MO MPEBbILLEHUIO
TemnepaTtypbl HE NPOUCXOANT.

Mpn KkpenneHun patynka TemnepaTypbl K KOpPMyCy anekTpoasuratend 3a cuer
HENMIOTHOCTU KOHTaKTa BO3HUKAET AOMNONHUTENbHOE TEMSIOBOE CONPOTUBIEHNE TEPMOAATHMK /
KOpnyc, YTO NPUBOAUT K YBENUYEHUIO MOrPELLHOCTN M3MepeHus TemnepaTypbl Ha (3...5) © C.
Mpn HacTponke nopora cpabaTtbiBaHWss MO Temnepatype Heobxoaumo ycTaHaBnmMBaTb
3HayeHue Ha (3...5) ° C meHbLle npegnonaraemMon TemnepaTypbl HarpeBa anekTpoasuraTens.

Mpn HeNoakNtO4YEeHHOM faTymMKe TemnepaTypbl HACTpOKMKa TeMnepaTypbl HEAOCTYNHA U B
pexunme nporpammmupoBaHuna “ C “ noasutca Hagnucb “ OFF “.

10.14. porpammMmmnpoBaHne Konm4yecTsa NOBTOPHbIX MYCKOB

Pexxum npozpammuposaHus “d “

KonnyectBO MNOBTOPHLIX MYCKOB oOrpeaenser KOMMYecTBO BO3MOXHbLIX MOBTOPHbIX
BKIMIOYEHU 3nekTpoaBuratensa nocne nepBoro OTKKYEHUS Mo MNpuYMHE aBapuuM n npu
BOCCTaHOBMEHUN HOPMasbHbIX YCIOBUIW SKCMnyaTauuu.

[wvana3oH BBOAA KONM4yecTBa NOBTOPHbLIX NyckoB HaxoanTtcsa B npegenax (0...100).

3aBo[ckas HacTpoKKa KonnmyecTsa NOBTOPHbIX MYCKOB paBHa 4.

Kpome TOro, Heob6xogMmMo HacCTpOUTb BPEMS 3a4epXKKM OO0 MOBTOPHOrO Mnycka (pexum

nporpammupoBanus “ 0. ).

10.15. MNMporpammmnpoBaHne 3afiep>XKnM 0O Mycka

Pexxum npozpammupoeaHust “ E “

Bpemsa 3agepxku nepen nepBbiM MyCKOM OnpeaensieT BpeMsi 3a4epXKM OT BKOYEHUS
nuTaHus pene, nMBoO C MOMEHTa NEPBOro 3amblkaHus KOHTakToB 11,12 «[yck-O6wmn»
pasbema XP4, 0o momeHTa cpabaTbiBaHNA KOHTAKTOB BHYTpeHHero pene K1 “Pabota”. MNocne
OKOH4YaHMA paboTbl TarMmepa 3adepXKu, Mpu YCNOBUW OTCYTCTBUS aBapuUiHbIX 3HAYEHWI
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KOHTPONMMPYEMbIX NapamMeTpoB B aBTOMATUYECKOM pexume paboTbl, NpouCXoauT
aBTOMATUYECKUI NYCK 3NeKTpoaBUraTens, a B py4HOM - pene paspeLluaeT NnpousBecTu pyyHom
nyck. Mpn nocnegyowmx nyckax Tanmep 3agepXkm 4o nycka He BKIoYaeTCs.
[vana3oH BBOAA 3HAYEHMIN BPpEMEHM 3a4ePXKKN HaxoauTes B npegenax (1...30) c.
3aBoAckas HaCTpownKa 3Ha4YeHN BpeMeHU 3alep>KKn paBHa 2 C.

10.16. NporpammupoBaHue BpeMeHU nycka

Pexxum npo2pammupoeaHus “F “

B 3aBMCMMOCTM OT MOLLHOCTM 3NEeKTpPOABUraTeNs, ero UCNOSTHEHUS, a TaKKe Harpy3ku Ha
ero Barny, BpeMs BbiXxo4a Ha paboyunin pexmm MoXeT ObiTb pasnnyHbiM. [103TOMYy B MOMEHT
nycka anekTpogsuratend pefne He OTKNoYaeT ero Mo  HacTpoWkaM  3BEHbEB
KOPOTKO3aMKHYTOro potopa U MMHUMaribHOro HanpsXXeHus.

[dvnana3oH BBOAA 3HAYeHUN BpeMEHU nycka HaxoauTes B npegenax (1...300) c.

3aBoackas HaCTponka 3Ha4YeHNA BpeMeHM nycka paBHa 1 c.

10.17.TporpammMmunpoBaHne 3aepXXKn 0O NOBTOPHOrO nycka

Pexxum npozpammupoeaHus “0."

Bpema 3agepxkum [0 MNOBTOPHOrO Mycka onpegensdetr BpeMsa Mexay MnNOBTOPHbIMU
nyckamMu anekTpoasuratens rnocrie aBapumHblX OTKIMIOYEHUN U BOCCTAHOBIIEHUS HOPMaIbHbIX
yCroBuK aKkcnnyaTaumm, Haxogutcsa B npegenax (1...120) c.

3aBoAckas HaCcTponka 3Ha4YeHNa BpeMeHu A0 NOBTOPHOro nycka pasHa S C.

10.18. lNporpammupoBaHue 3a4ep>Xku MUHUManbHOro Toka

Pexxum npozpammupoeaHust “ 1. “

OT0T  pexum NporpaMmMmnpoBaHus npucyTcTByeT B nepeyHe PEXUMOB
NpOrpaMMUpPOBaHUSA TOSMbKO MPU  BKAOYEHHOW (YHKLMM MUHMMANbHOMO TOKa (pexum
nporpaMmmupoBaHus “ 7. *).

Bpemsa 3agepxku OTKMAOYEHMSI MO 3BEHY MUHUMArbHOrO ToKa onpeaensieTr JonyctumMoe
BpeMsa paboTbl 3NEeKTpoABMraTens npu MOHMXEHMM TOKa B NOGON M3 a3 Hwke nopora
HaCTPOWKM 3BEHA MUHUMASIbHOMO TOKa.

[dnana3oH BBOA4A 3HAYEHUN BPEMEHWN 3a4EPXKKM BKITOYEHNA 3BEHA MUHUMAanbHOrO TOKa
Haxogutca B npegenax (1...250) c. lMpu ob6pbiBe a3 no TOKy anekTponsuratenb
OTKNIoYaeTcsa yepes 1 ¢ He3aBUCMMO HaCTPOMKN BPEMEHWN 3a4EPXKKN HA OTKMOYEHUS.

3aBoackasi HacTpoMKa 3Ha4YeHUsi BPEMEHW 3a4EPXKM OTKIHOYEHUS MO MUHMMASbHOMY
TOKY paBHa 5 C.

Mpn  BBIKNIOYEHHOW  (PYHKUMM  MUHUMANbHOrO TOKA B MNyHKTax  pPexumoB
nporpammupoBaHuna “ 4 “ n“ 1. noasutca Hagnuck “ OFF “.

10.19. MNporpammupoBaHne 3agepxkm 6NoKMpoBKMN poTopa

Pexxum npozpammupoeaHust “ 2. “

OTOT pexuMMm MnporpaMMmMpoBaHUA MPUCYTCTBYET TOMbKO MNPWU BKITHOYEHHOW (OYHKLNN
GOKMPOBKM pOTOpa (PeXum nporpammmpoBaHmna “ 7. ).

Bpems 3agepxkm ONOKMpPOBKM poTopa onpeaensetr BpemMs OT Hadana npeBbleHus
TOKOM 9nekTpogsuratenss B nwbon wn3 ¢as nopora HACTPOMKM (HOMMHAamNbHbIA TOK,
YMHOXEHHbIA Ha KO3(PULMEHT neperpys3kn), OO €ro OTKIYEHUs 3BEeHOM OroKMpOBKM
poTopa.

[vana3oH BBOAa 3HAYEHUN BPEMEHU 3a0epPXKU OTKNIOYEHUS 3BeHa KOPOTKO3aMKHYTOro
poTopa Haxogutca B npegenax (0,5...10,0) c.

Mpn  BLIKNIOYEHHOM (PYHKUMM KOPOTKO3AaMKHYTOrO poTOpa BpeMsi OTKIHYEHUs npu
neperpyske ornpegensercsa CorfacHo rpaduka, NpuBEOEHHOrO0 Ha PUCYHKE 7, a B MEHK
peXumMoB nporpaMmmMmnpoBaHusa B nyHkTax* 3 “ n“ 2. noasurca Hagnuck “ OFF “.

3aBofckasi HacTponKa 3HaYeHUs BPEMEHU 3a4EPXKKM OTKITHOYEHUSA 3BEHOM OGrIOKMPOBKM
poTopa pasHa 1,0 c.
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10.20. NporpammupoBaHue 3aep>Xku aCUMMETPUKN Toka

Pexxum npozpammupoeaHust “ 3. “

Bpema 3agepxku OTKIIOMEHMS NO 3BEHY acMMMETpuM Toka onpefender OonycTumMoe
BpeMsa paboTbl anekTpoaBuraTens npuv ypoBHE acuMMmeTpum Toka a3 Bblle nopora
HACTPOWKM 3BEHa aCUMMETPUM TOKa.

[vana3oH BBOOA 3Ha4YeHUW BpeMeHW 3a0epXXKU BKNIOYEHUS 3BEeHa acMMMEeTpuu TokKa
HaxoguTcs B npegenax (1...120) c. lpu obpbiBe a3 no TOKy anekrpoasuratenb
OTKNtoYaeTcsa Yyepes 1 ¢ He3aBNUCUMO HaCTPOMKN BPEMEHN 3aEPXKKN Ha OTKITHOYEHUE.

3aBoAckas HaCcTpowka 3HaYeHUs BpeMeHW 3afepXKW BKOYEHUA 3BeHa acMMMeTpumn
TOKa paBHa 5 C.

10.21. NporpaMmmmpoBaHue 3adepXkKu MakCUManbHOro U MMHUMAanbHOrO HanpsKeHUn

Pexxum npozpammupoeaHust “ 4. *“

Bpemsa 3agepkn OTKMOYEHUST 3BEHBSIMU MaKCMMasibHOMO M MMHUMAaribHOrO HanpsiXeHumn
onpegensieT AonyctuMmoe Bpems paboTbl NOCne nycka aneKkTpoaBuraTens npy nNpeBbileHUn
HanpsbkeHnem ceTtu B nobor n3 as nopora HAaCTPOMKN 3BEHA MAKCMMAarbHOMO HanpsiKeHus
NN NOHWXKEHUN HanpsbkeHus cetu B nobon un3 a3 Huke nopora HACTPOMKM 3BeHa
MUHMMaNbHOIO HanpskeHusi. Ecnn BbIXO4 YPOBHS HaMpshKeHUs 3a [OnyCTUMblE MNOPOru
HacCTpOeK npousoLlen OO0 rnycka anekTpoAsuratens, TO BHyTpeHHee pene ynpasneHua K1
oTKnoYaeTcsa 6e3 3aaep>KKu N0 BPEMEHN.

[vana3oH BBOAA 3HA4YeHU BpeEMEHU 3aLepXKU BKIHOYEHUS 3BEHbEB MaKCUMasibHOro 1
MWHMMAaNbHOIO HaNpsbKeHWn HaxoauTcs B npegenax (1...250) c.

3aBoAckasi HacTpovka 3Ha4YeHUs  BpPEMEHW  3aJepXKM  BKIHOYEHUA  3BEHbLEB
MaKCMMarnbHOro 1 MMHMMAaITbHOIO HaNpPs>KeHU paBHa S C.

Mpn 06pbiBe ha3 NO HaNPSHKEHUIO AnNeKTpoaBUraTesb OTKIYNTCA Yepes 1 C.

10.22. MNporpammMmmnpoBaHne MMnysrbCHOro pexnma paboTbl pene neperpysku K3

Mpn BKNIOYEHHON YHKUMW UMMYNbCHOrO pexuma pene neperpy3kn K3 Heobxoammo
HaCTPOUTb BPEMS €r0 BKIMHOYEHHOTO U OTKITHOYEHHOIO COCTOSHUS.

Pexxum npozpammupoeaHust “ 5. “

[vana3oH BBOAa 3HaAYeHUW BPEMEHM BKITHOYEHHOTO COCTOSHUA perne neperpysku
HaxoauTcsa B npegenax (1...30) c.

3aBofckas HacTpomKa 3Ha4YeHUss BDEMEHW BKITHOYEHHOIO COCTOSIHMS paBHa 1 C.

Pexxum npozpammupoeaHusi “ 6. “

[vana3oH BBOAa 3HA4YeHUA BPEMEHW OTKMOYEHHOrO0 COCTOSIHUS perne neperpysku
HaxoauTcsa B npegenax (1...30) c.

3aBofckas HacTponKa 3Ha4YeHUss BDEMEHW BKITHOYEHHOIO COCTOSIHMS paBHa 1 C.

Mpn OTKNOYEHHON (PYHKLMW MMMYNbCHOIO pexuma pene neperpyskum Ha nHaukaTope B
pexumax nporpammumpoBaHua “ 5. “ un “ 6. “ otobpaxaetca Hagnucbk “ OFF “, a pene
neperpy3km K3 HaxoguTca B MOCTOSIHHO BKMKOYEHHOM COCTOSIHUM MPU TOKOBOW Meperpyske
anekTpoasuraTens.

10.23. NporpammupoBaHue oyHKLUNI

B aTux pexumax nporpaMMmpoBaHus €CTb BO3MOXHOCTb U3MEHSITb anroputM paboThbl
pene npy NOMOLLN BKITHOYEHUS U OTKITHOYEHNSA HEKOTOPbIX JONONHUTENBHBIX (OYHKLMWNA.

Mpwn BKNIOYEHNN pexnma Ha undpoBoM nHamkatope B obnactm “ SHAYEHUE “ B kaxxgom

paspsge nosBuTca nsobpaxkeHne naxka nepekntoyeHnsa oyHkumMm “ 77 nnm “ L/ ",

dnaxok “ L/ “ yka3blBaeT Ha BKITHOYEHHOE COCTOSiHME OYHKUMKM, a naxok “ /7 “ Ha
OTKNIOYEHHOe cocTosHMe. WM3MeHeHne COCTOSHUA (PYHKUMW MPOU3BOAMTCH  KHOMKaMu
yrnpaeneHns A wn V. KHomka ynpaerneHuss A BKMoYaeT OYHKUMIO, @ KHOMNKa ynpasneHns
V — oTknoYaeT. 3anncb B SHEProHe3aBUCUMYIO NamATb OCYLLECTBNAeTcs nytemMm Bbibopa
Mragwero paspsga C MOMOLLbK KHOMKW P> U MOBTOPHOMO ee HaxaTtua. Ha wHamnkaTtope
BbICBETUTCHA Hagnucb “ Pro “.
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Pexxum npozpammupoeaHus “7."

B aToM pexume pacnonoxeHve yHKUUN criegyroulee:

— CcTapLmmn paspag — PYHKUNSA KOPOTKO3aMKHYTOro potopa,

— cpenHun paspag — PyHKUNMA MUHUMANbHOMO TOKa,

- Mnagwun paspsg — PyHKUMS CONPOTUBIIEHUS U30NALUMN.

Pexxum npozpammupoeaHusi “ 8. “

B aTOoM pexunme pacnonoxeHue yHKLMI criegyroLlee:

— CTapwumn paspsg — QYHKUMS 3anmnaHnsa KOHTaKToB,

— cpegHun paspsa — PYHKUMS TOKa YTEYKM,

— Mragwunm paspsag — QyHKUUA MMNYNbLCHOMO pexuma pene neperpyskn K3.
Pexxum npoz2pammupoeaHust “ 9. “

B aTom pexume pacnonoxeHve yHKUUN criegyroulee:

— CTapLuummn paspsag — BKIIKOYEeHWe BTOPOM CTyNeHu anekTpoasuraTens,
— cpeaHun paspsan — OTKIIYEHNE KOHTPONS YepenoBaHus das,

- Mnagwun pasps — He UCnonb3yeTcs.

Pexxum npozpammupoeaHust “d.

B aTOoM pexunme pacnonoxeHue yHKLMI criegyroLlee:

- CcTapLmmn paspsag — QyHKUMs paboTbl No Tanmepy,

— cpegHun paspsig — He UCnornb3yeTcs,

- Mnagwun paspsg — He UCnonb3yeTcs.

10.24. O6HyneHne cyeTyYnKa MoTopecypca

Pexxum npoz2pammupoeaHus “ A. *

[ns cbpoca cyeTunka moTopecypca B HOSb HEOHXOANMO B pexnume nporpamMmmMmpoBaHng
Bmecto «111» Habpatb «000». 3aTtem, nocne KoppekuuMM camoro mnagwero paspsaa,
HeobXoaUMO elle pa3 HaxaTb KHOMKY ynpasneHus “ » “. Ha nHamkatope nosaBuTCS Hagnuch
“Clr *“.

10.25. YcTaHoBKa gaTbl U BpEMEHU

Pexxumbi npoepammupoeaHus “dr “, “dn “, “dd “, “ch “, “cn “, “ cc

B aTux pexumax nporpaMmMmpoBaHnsa eCTb BO3MOXHOCTb NMPOU3BOAUTL KOPPEKLMIO AaTbl
N BPEMEHU, OTCYUTbLIBAEMbIX Yacamu pearibHoOro BpemeHu. MIHpopmauua o roge, Mecsue,
AHe, Yace, MUHYTe U cekyHae oTobpaxaeTca C MOMOLLbIO ABYX pa3psaoB MHAMKaTopa.

[ns ycTtaHoBKKM roga Heobxoammo BbIbpaTh pexum “ dr “ | HaXaTb KHOMKY ynpaBrieHus
> 1 OTKOPPEKTUPOBATb C MNOMOLLbIO KHOMOK A n ¥V cTapwun pa3psag. Janee Heobxoaumo
elle pa3 HaxaTb KHOMKY yrnpasreHus » 1 aHanormyHo OTKOPPEKTUPOBaATL MMaaLwvi paspsg.
Mocne koppekumn mnaguero paspsaa, HeobxogMMo eLle pas HaxaTb KHOMKY ynpasreHust b .
Ha vHaukaTtope nosisutca Hagnucb “ Pro “. Koppekumsa mecsaua (NyHKT “ dn “), gHA (NyHKT
“dd “), yaca (nyHKT “ ch ), MUHYTBI (NYHKT “ €N “) 1 cekyHObl (NYHKT “ cC “) Npon3BoAUTCSA
aHanorn4Ho. flonyctumMble agnanasoHbl yCTaHaBIMBAEMbIX 3HAYEHUN:

a) rog - (2000...2099);

6) mecsuy - (1..12);

B) AeHb - (1...31);

r) yacsl - (0...23);

) MUHyTbI - (0...59);

e) cekyHabl - (0...59).

[14

10.26. NporpammunpoBaHue paboTbl N0 Tanmepy

Pene umeeT BO3MOXHOCTb YrnpaBfieHUs anekTpoasuratenem no Tanmepy. DOyHKUUA
paboTbl NO Tammepy BKMYaeTcs B MNyHkTe “ d.“ MeHw nporpammupoBaHus. Cxema
opraHuMsauuu TarMmMmepa nokasaHa Ha pucyHke 14.
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0000 MeTka 1 MeTka 2 MeTka 3 MeTka 4 MeTka 5 2359

Wutepean 1|HTepsan 2|WHTepean 3|WHTepsan 4 |HTepsan 5|/HTepBan 6

PucyHok 14 — Cxema opraHusaumm Tanmepa

Tanmep nmeeTt aBe METKM C PUKCUPOBAHHLIM 3Ha4YeHnsaM BpemMeHu: «0000» n «2359»,
MeXay KOTOPbIMU pacronoXeHbl MATb HacTpanBaeMbliX METOK BpeMeHW. VIHTepBarbl BpeMeHu
Mexay MeTKkaMu UCMonb3ylTCca ANS opraHuM3aummn anroputma paboTbl anekTpoasuratensi B
TeyeHUn cyToK. [lpu HacTporke METOK BpPEMEHU HeoOXOAMMO YYUTbIBaTb, YTO METKE C
B6onbLwMM NOPAOKOBBIM HOMEPOM yCTaHaBnuBaeTcsl bonbluee 3Ha4YeHNE BPEMEHU, @ METKE C
MEHbLUNM MOPSAKOBBIM HOMEPOM — MEHbLLEE.

[Mporpamma ynpaBneHus anekTpoasuraTesieM BbINOSTHAETCH NO UMKy, HaYMHasa C MeTKU
co 3HadeHnem «0000», n 3akaHymBaeTca MeTkonM «2359». [locrne MeTKum CO 3HayYeHueMm
«2359» Bcerga cnenyet meTka co 3HadyeHnem «0000». MNMpu HazHayeHun Kakom-nMbo n3 MeTok
BpemMeHu 3HadeHuss «0000» nnu «2359», MeTkun, Haxogsawmecs nepeg METKOM CO 3HaYEeHNEM
«0000» n nocne mMeTkn co 3Ha4YeHneM «2359», He yUUTbLIBAKOTCS.

3Ha4yeHns1 METOK BPEMEHM HacTpauBalTCs B pexmme nporpaMmmupoBaHUS I 1., a
BKIMIOYEHNE/OTKITIOMEHNE 3NEKTPOABUraTeENsS B ONpedeneHHbIn MHTepBan BpPEMEHM — B
pexumax “ 1. “n“ !«

Pexxum npozpammupoeaHust “| |.“

B oTtomM pexnme nporpamMmuMpoBaHuUs MNPOU3BOAUTCH HACTPOMKa METOK BpeMeHu
Tanmepa. 3HayeHnsa MeToK BpeMmeHn oTobpaxatotcs B popmate «HYY. MMy, T.e. Kaxxgas meTka
3aHUMaeT 4eTbipe pa3psga. Beibop paspsga mMeTkM BpeMeHu Npou3BOAUTCHA NOCPEnCTBOM
Ha)kaTusl KHOMOK yrnpaBneHna P 1 «, a ycTaHOBKa TpebyemMoro 3Ha4eHnsa - KHonkamm A U
V. [Joctyn ko BceM pABaguaTu paspsgam, COOTBETCTBYHOLWIMX MATU METKaM BpEMEHMU,
OCYLLECTBNAETCHA NOcriegoBaTeSIbHbIM Ha)XaTuem KHOMKW ynpasneHus P, [locne HacTponku
camMoro nocrnegHero paspsga HeobxogMmo  Ons 3anMcu 3HAYeHMA  MEeTOK B
9HEepProHe3aBMCUMYIO NMaMATb elle pa3 HaxaTb KHONKY P . Ha nHamnkaTope nossBUTCA HaAnMCb
“ Pro “. lpu BbIKNOYEHHON YHKUUK paboTbl NO TanWMepy WHOUKaTope oTobpaxaeTtca
Hagnucb “ OFF “.

Pe>xum npozpaMmupos8aHus

B oaotom pexume nporpaMMuMpoBaHuUs  MNPOM3BOOMTCH  HAcTpouka  pexunma
BKNtoyeHus/otknoveHnsa pene K1 “Pabota” B uHTepsanax spemern 1 — 3:

— CcTapLummn paspsag — pexum paboTtbl B MHTEpBarne BpemMeHu 1,

- cpefHun paspsag — pexum paboTbl B UHTEpPBare BPEMEHU 2,

- Mnagwun paspsg — pexum paboTbl B MHTEpBarne Bpemenu 3.

66| w

Onaxok “ L/ “ ykasblBaeT Ha BKMNIOYEHHOE COCTOsSIHME perne, a dnaxok “/7“ - Ha
OTKMoYeHHoe. [lpy  BbIKMOYEHHON (OYHKUMM paboTbl MO TaWMmepy Ha WHAMKaATope
oTobpaxaetca Hagnucb “ OFF “. lNpu oTkntoyeHHom pene K1 “Paborta” cBeToomMoaHbIn
nugmkatop TaMmep KpacHOro LBeTa Ha nepegHen naHenun 3axuraeTcsd, a Npu BKINHOYEHHOM —
racHeT. Npwn oTkntoyeHHoM perne K1 “PaboTa” (3anpeT paboTbl N0 TaMepy) Takke 3aXuraeTcs
KpacHbIM LIBETOM CBETOAMOAHbIN nHankaTop PaboTa.

Pexxum npozpammupoeaHust “| 1."

B atOM pexume  nporpamMmMuMpoBaHuMsi  MPOU3BOOUTCHA  HACTpOMKa  pexuma
BKMtoveHus/oTknoveHnsa pene K1 “Pabota” B uHTepBanax Bpemexu 4 — 6:

— CcTapwwumn pas3psg — pexum paboTbl B UHTEpBane BpemMeHu 4,

- cpefHun paspsag — pexum paboTbl B UHTEpPBane BpeMeEHU 5,

— Magwun paspsia — pexmnm paboTbl B MUHTEpBane BpemMeHu 6.

“*

dnaxok “ L/ yKkasblBaeT Ha BK/OYEHHOE COCTOsSIHME pene, a dnaxok “/7“ - Ha
oTkntodeHHoe. [Mpy  BbIKMKOYEHHON YHKUMKM paboTbl MO  TaWmepy Ha uHOuKaTope
oTtobpaxaetca Hagnucbk “ OFF “. TMpu oTknovyeHHoM pene K1 “Pabota” cBeTtoanoaHbIN
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nHankatop Taumep KpacHOro LBeTa Ha nepefHen naHenu 3axuraeTcs, a npu BKIIOYEHHOM —
racHeT. [pu oTkntodeHHoM pene K1 “PaboTa” (3anpeT paboTbl N0 TanMepy) Takke 3axuraeTcs
KpaCHbIM LIBETOM CBETOAMOAHBIV nHAnkaTop PaboTa.

10.27. YcTaHoBKa agpeca ycTpoucTBa

Pexxum npozpammupoeaHusi “b.

B aTom pexxume nporpaMMmnpoBaHunsa eCTb BO3MOXHOCTb NPON3BOANTL YCTAHOBKY agpeca
perne, NOAKNKYEHHOro K ceTu. [lonyCTuMbI AnanasoH ycTaHaBnmMBaeMblx agpecos: (1...32).

10.28. HacTtpouka nHtepdenca

Pexxum npozpammupoeanusi “C. *

B aTOoM pexume nporpaMMmpoBaHuMsi €CTb BO3MOXHOCTb NPOU3BOANTL HACTPOMKY
napameTpoB obmeHa no nHtepgency RS-485 ¢ nomoLwbo Tpex paspsaoB MHAMKaTopa:

a) ctapwuin paspsig — yctaHoBka Stop-6utoB: 0 — yctaHoBka 1-ro Stop-6uta,1 —
ycTaHoBka 2-ro Stop-6uTa;

6) cpenHun paspsa — yctaHoBka 6uta NapuTteTa: 1 — YeTHbIN, 2 — HEYETHbIN;

B) MIagwunn paspsg — ycTaHoBKa ckopocTn obmeHa: 0 — 4800 6ut/c, 1 — 9600 6ut/c, 2 -
19200 6uT/c, 3 - 38400 6uT/C.

MpumevaHne - PekomeHayemble napameTpbl obmeHa no uHtepdgency RS-485 ykasaHbl
Ha puUCyHke 17.

11MOHTAX, NOoAroToBKA K PABEOTE, NMPOBEPKA PABOTOCIOCOBHOCTH

KoHcTpykums pene obecneumBaer B 3aBUCMMOCTM  OT  WUCMOSIHEHUSA  YCTaHOBKY
BbICTYNalLWMM MOHTaXOM UM nepegHUM nogkrntoyveHvem nposogos (PO — 06 -1) wnu
YTOMMEHHbIM MOHTaX0OM U 3aaHuM noakntodeHnem (PAL — 06 -2).

Pene HEoOXOAMMO MOHTHpPOBATH Ha CHEIMAIBHBIX MIUTaX, B LUKadax ynpasneHus wu T.n.
BAANWM OT HarpeBaTesbHbIX NPUOOPOB N KCTOYHUKOB MOIIHBIX JIEKTPOMArHUTHBIX TOJIEH (CHITOBBIX
TpaHcopMaTopoB, ApOcCesel, SJICKTPOABHIraTEeNCH, IJIEKTPUYEeCKUX mededl u T.1.). HemomycTrmo
HaJlMuyMe€ B BO3JyXe IMpPUMECE aMMHuaka, CEpPHUCTBIX M JAPYIMX arpecCMBHBIX Ta30B, TaKXe
NOBbILLEHHOMW BMaXHOCTU. B wMecrax, rme omrymaercs Tpscka W BUOpalus, peiie Claeayer
yCTaHaBJIMBaTh HA aMOPTH3aTOPax (C PE3MHOBBIMH MPOKJIAJKAMH).

KpenneHne pene BbICTynawLWero MOHTaxa, OCYLLeCTBNAeTCHS C MNOMOLLb ABYX
KPOHLUTENHOB, MNPUKPENSEHHbIX K KOpnycy AByMsi BuMHTamu M5, a MecTy YyCTaHOBKM —
YyeTblpbMs BUHTaMn M4 (pucyHok 1). [pu yTonneHHOM MOHTaxe perie npuxkumMmaeTcs ABYMS

ckobamu K naHenu ¢ nomouibio ABYX BMHTOB M5, KOTOpble 3aKpydmBaloTCsl B KOPMycC
perne (pucyHok 2). Paamepbl OKHa B naHenu And YTOMNSEHHOro MOHTaXa perie nokasaHbl Ha
pucyHke 3.

lMpucoeanHsemble NpoBoAa OOMKHbI MMETb KOHTaKTHble HAaKOHEYHUKU, pacCYUTaHHbIEe
Ansa kpennenus nog BUMHT M4. CeyeHne MNpoBOAOB [OMKHO ObiTb He Oonee 2,5 mMm? ons
ogHoro unun 1,5 mm? ana aByx npoBoaHuKoB. OHM MOAKMYATCA K KNEeMMHOW konoake XT1
COrnacHo cxeme, NpuUBeLEHHOM Ha PUCYHKe 6a - C NpsMbIM BKAoYeHWeM (BapunaHT 1), 66 — ¢
MCMNonb30BaHMEM TOKOBbIX TpaHcopmaTopoB (BapuaHT 2). K knemme “3awuT. 3a3.” KONOLKM
XT1 HeobxoaMmMO NOAKMYUTL 3aLMTHOE 3a3eMrieHne MNpPOBOAOM CEYEHWEM HE MeHee
1,5 mm2,

B cxemy ynpaBneHus anektpoaBuratenemMm BbiIXOAHble KOHTakTbl pene K1, K2, K3
HeobxoaMMO MOAKMIYUTL C MOMOLWbBK padbema XP4 B COOTBETCTBUM C (PYHKUMOHANbHbLIM
HasHa4yeHneMm pene. CeyeHne NPoOBOOHMKOB AN NOoAKovYeHns KoHTakToB pene K1, K2, K3 He
JomkHO npeBbllwate 1 MM2. KHonka “CTOIN” B cxemMe ynpaBneHus [OBuratenem npu
aBTOMaTU4YECKOM pexmnme paboTbl OOMKHA WMMETb MEXaHMYEeCKyld CamMOoOMOKMPOBKY Mpwu
HaXkaTuu.

KoHCTpyKumMs pene gonyckaeT COBMECTHYO paboTy M KOMOWHMPOBAHHOE YynpasreHune
HeckonbkuMn pene (aybnvpoBaHue, BcrnoMoratesnbHbini  pexum). [MpumepHaa cxema
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BKIMIOYEHNA HeCKONbkux pene npuBedeHa B [lpunoxenun b. Ecnn He npepgnonaraetcs
NCNonb30BaHWE perne C BHELLUHMM BKNIOYEHNEM/OTKNIOYEHNEM

Unn ynpaeneHne ABYXCKOPOCTHbIM 3reKTpoaBuraTesnieM, To Heucnosnb3yeMbli BXo, Ha

pasbeme XP4 HeobxooMmo CoeanHUTb C ObWMM NPOBOAOM MNPOBOAHUKOM CEYEHUEM
(0,75-1) Mm2. MakcumanbHas AnnMHa NPOBOAHMKOB, COEAMHSIIOWMX pasbeM XP4 ¢ BHELIHUMM
ycTponcTBamMuM He [f[orkHa npeBblwaTte 10 meTpoB. Mcnonb3oBaTb KOHTakTbl pene K3
“Meperpyska” onsa ynpasreHus anekTpoaBuratensaMu 3anpeLlaeTcs.

Ons pabotbl ¢ pene no npotokony Modbus RTU ¢ nomowbto mHTepdenca RS-485
Heobxogummo crieaytoulee obopyaoBaHue:

a) IBM — coBMeCTMMbIA NepcoHanbHbii koMnbtoTep (aanee «IK») nog ynpasneHuem
OC Windows XP, umetowmn B ceoem coctase ognH COM-nopT;

6) koHBepTOp UHTepdercoB RS485/RS232 tnna ADAM 4520 nnu aHanornyHbiu;

B) MUCTOYHMK nuTaHusa +9B/ 0,1A (ans nuTaHusa KoHBepTOopa).

JInnma ceasm uHTepdenca RS-485 BbinonHsieTca kabenem Tuna «BUTad napa» Wu
noakntoyaetcs Kk pasbeMy XP1 pene. MakcumanbHasa anuHa, napameTpbl kKabens gns nmHum
CBA3U 1 NpaBuna NoCcTpoeHus ceten Ha 6ase nHtepdenca RS-485 onucaHbl B cneundukaumm
EIA-485. MakcumanbHOe KONMYeCcTBO perne, COeQMHEHHbIX B CeTb, - He Bonee TpuauatTy OByX
ycTponctB. Cxema nogkntodeHna pene k [NK no wuHTepdgency RS-485 npuBegeHa Ha
pucyHke 15. YctaHoBKa u pabota ¢ MO «Relsis motor config» onucana B pasgene 13.

Bnok
nUTaHuA
Buras napa 5 l K COM-
KonsepTop | nopty MK
+(B)
1200w _£ -0l RS232/RSA85 [ >

POU-06 [z | | POL-06 |5 POU-06 [z | | POL-06 |5
NeXX |A Ne3 |A Ne2 |A Nel |A

PucyHok 15 - Cxema nogkntodeHus pene K K

[aTtunk TemnepaTypbl (ecrnv OH 3akasaH) nogknioyaetca K pasbemy XP3 pene. OH
Kpenutca K Kopnycy anektpoasuratena BuHTOM M4. [JaTtymk TemnepaTypbl YCTOMYMB K
BO3AENCTBUIO 3NIEKTPOMArHUTHbIX MOMEX, MO3TOMY B [OMOSIHUTENIbHOM 3KPaHMPOBAHUM He
HyxgaeTcsa. OH nocTaBnsieTca C COeAMHUTENbHbIM Kabenem pnuHon 5 wmeTtpoB. [lpu
Heo6X04MMOCTN MOXHO YBENUUNTL ANUHY Kabensa, NpUMMEHNB ABYXWUIbHbIA 3KPaHMPOBAHHbIN
kabenb TMna KCIM3BIN, KCM3B, MMKPOMOHHBLIA 1 T.N. C BHELWWHMM AnamMeTpom (4...6) MM u
NMOroHHOM emMKocTbio He 6onee 90 nd/m. ObWwasa AnMHa NOCTaBNAEMOro U AOMONMHUTENBHOIO
kabenen gatynka TemnepaTtypbl He gormkHa npesbiwaTb 30 meTpoB. CoeamHeHme xun kabens
Heob6X0QMMO BLINOSTHUTL C NMOMOLLIbIO KITEMMHOW KONOAKW Ha TPU KOHTakTa ¢ cobniogeHnem
CXeMbl MNOAOKIYEHMs faTynka TemnepaTypbl K pene. [abapuTHble pa3mepbl M cxema
NOAKITIOYEeHUs AaTtymka TemnepaTypbl K pazbeMy XP3 nokasaHbl Ha pucyHke 16.

< 27 >
- d XP3
) Ka'(pa”‘ 1] O6wmi
N It PACHEM™2[ Turarud
CuHui
v 3| CurHan
@4,5 2

PucyHok 16 - [abGapuTHble pa3mepbl U CXxeMa NOLKITYEHNA AaTymKa TemnepaTtypbl
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MpumeyaHue - BMecTo NpOBOOHMKOB CUHErO U KPACHOrO LBETOB BO3MOXHO NpUMEHEHNe
NPOBOAHMKOB ApYyroro upeta. Mcnonb3oBaHMe JaTYMKOB TeMnepaTypbl gpyroro tuna (He
BXOASILLUUX B KOMMJIEKT NOCTaBKU) HEAOMYCTUMO.

MogknioyeHne paTyuMkoB pesepByapa  HeobxoauMoO Mpom3BecTn K pasbemy XP2
npoBogHukamu cedyeHnem (0,75-1) MM? cormacHo cxeme, NpuBedeHHOW Ha pucyHke 10
(cuctema Hakauku pesepsyapa), unm pucyHke 11 (cuctema Bbikaykm pesepByapa). B cnyyae
YMEHbLUEHNA KOonmMyecTBa 3a0elCTBOBaHHbIX [AaTYMKOB, HEMWCNOSib3yeMbI BXO4 pene,
COOTBETCTBYHOLUMN KOHKPETHOMY AaTyuky, HeobxoauMmo coefuHuTb € obwmMm npoBOAOM
pasbeMa XP2 npoBogHukom cedeHvem (0,75-1) mMm2,

[Mocne MOHTaxa M NoAkNiYeHMs NpPoBOOOB HeobxooMMO nofaTb NMUTaHMe Ha pene u
Npou3BeCcTM NpoBepKky ero pabotocnocobHocTn. [na 3Toro HeobxoaMmMoO MNOCMOTPeTb B
pexumMe WHOUKaAUUKW 3HaYeHUs TeKkywux napaMeTpoB MO HanpsXXeHu, 4YactoTe ceTw,
TemnepaTtype (ecnu NOoAKMOYEH AAaTyuK) U COMPOTMBREHMIO M3onsumu. [Janee HeobxogmMmo
BKITOUYUTL /BbIKNIOYUTL HEOOXOANMbIE (PYHKLMN, Noporu cpabaTbiBaHNA MO TOKY, HAMPSHXKEHWUIO,
BpeMeHU U TemnepaTtype (Npu Hanuyuuu gaTtymka) Kak onucaHo B pasgene 10 cornacHo
NepeyHs pexnMoB NporpamMmMupoBaHna npunoxexnus B. [na nposepkn paboTocnocobHOCTU
cetn nHtepdpenca RS-485 Heobxognmo 3anyctutb MO «Relsis motor config» n yctaHoBuTb
CBA3b C pene.

12MOPAOOK PABOTHI

Mpu nogave nutaHma Ha knemmbl “Hanpspk. A7, “Hanpsxk. B”, “Hanpsipk. C” konogku XT1
BbIxogHoe pene K1 “PaboTta” oTKMOYeHO, ero KOHTakTbl 1-2 pa3oOMKHYThI, a 4-5 — 3aMKHYThI,
cBeToamoaHbln nHamkatop Pabota umeeTr kpacHoe cBedeHuMe. B 9TOT MOMEHT BpemMeHwu
Ha4YHeTCS NPOLIECC OLIEHKN CredyoLmMX KOHTPONMpyeMbIX NnapaMeTpoB:

a) cConpoTMBMEHUS N30NALMN,

6) BbIXOA4 YPOBHA HaNpskeHUs 3a npegernbl YCTaHOBMEHHbIX MOPOroB MO MUHUMYMY UK
MakCUMymy,

B) NpaBUMbHOCTN YepeaoBaHus das,

r) Hanu4ne / OTCYTCTBME 3anunaHnsa KOHTaKTOB MycKaTens,

) Temnepatypsbl (MPY NOAKMNIOYEHHOM AaTymKe).

Ecnu conpotmBneHna um30onsauuMM  HE HWKe  3anporpaMMMPOBAHHONO  3HAYEeHUs,
HanpsbkeHMe nuTalrLWen CeTU HaxoguTcs B npegeriax 3anporpaMMMpoBaHHbIX MOPOroB Mo
MUHUMYMY/MaKCMMyMy MO BCeM TpeM pasam, YepenoBaHue a3 npaBuibHOE, OTCYTCTBYET
3anMnaHne KOHTAKTOB NyckaTens u naMepeHHasa temnepatypa (npy NoAKMoYEeHHOM AaTyumke)
He nMpeBbIlaeT YCTAHOBMEHHOrO nopora, BbixogHoe pene K1 cpabotaer uyepes
3anporpaMMmMpoBaHHOE BpeMda [0 Mnycka, ero KOHTakTtel 1-2 n 3-4 3amkHyTCs, 4-5 —
pPa3oMKHYTCSl, a CBeToauoaHbli uHavkatop PaboTta 3aroputcs 3eneHbiM uBeToM. Pene
nepexoanT B PeXnM OXuaaHus nycka anekTpoasuratensd n MoXeT HaxXOAUTCH B HEM CKOSbKO
yrogHo Jonro.

Mpn OTKNIOYEHHON PYHKLMU 3anunaHus KOHTPOJSIb COCTOAHUA KOHTaKTOB MycKaTens unuv
KOHTaKTOopa NpOM3BOAUTCA Ccpasdy nocre nogadv nuTaHus Ha pene u Npu Hanmumm ux
3anMnaHna BHYTpeHHee perne ynpasneHna K1 He BKMOYUTCH, a CBETOOVMOAHLIA WUHAMKATOP
Pa6oTa Gynet nmeTb KpacHoe cBeyeHune. [NonHoe oTKNoYeHne PyHKUMM NPONCXOAUT TOMbKO
nocrne nepBoro nycka anektpoasuratens. lNepen nocnegywowmnmm nyckamm  (HopMasnbHbIMU
MM NOBTOPHbLIMW TMOCME aBapuUWHbIX)  KOHTPOJSIb COCTOSAHWSA KOHTaKTOB MyckaTtens wunu
KOHTaKTOpa He BedeTcs, BHYTpeHHee pene ynpaBneHus K1 BknioyaeTcss U CBETOAMOOHbLIN
nugmkatop PaboTa 3aroputcsi 3eneHbIM LBETOM.

Mpn BKMOYEHHOW QYHKUMM paboTbl MO TanMMepy B TOM WHTepBane BpeMeHwu, rge
3anporpammMMpoBaHO BKMNtoYeHHOEe cocTosiHne perne K1 “PaboTta” cBeToanogHbI nHOMKaTOp
Tanmep KpacHoOro uBeTa Ha nepegHen nNaHenu He CBETUTCS, a CBETOAMOAHLIM WMHAMKATOP
Pab6ota roput 3eneHbim uBeTOM. B TOM uHTepBane BpemMeHW, rae 3anporpaMmuMpoOBaHO
OTKNYeHHoe cocTosiHne pene K1 “Paborta” ceetoamogHbin nHankatop Tanmep Ha nepeaHen
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NMaHenu 3aXuraeTcs, a CBeTOAMOOHbIN nHankatop PaboTa nameHseT LBeT CBOEro CBEYEHUS C
3€JIEHOr0 Ha KpacHLIN.

12.1.PaboTa B py4HOM pexmme

[na paboTbl B py4HOM pexmnme HeobBXoAMMO YCTaHOBUTb nepekntovatens S2 (PUCYHKU
6a, 60) B nonoxenne “ P “ Kn HaxaTb KHOMKY nycka anektpogsuratensa S1. Ha
3anporpamMMpOBaHHOE BPEMS MyCKa OTKMYaeTCs 3BEHO 3awmTbl N0 6NOKMpoBKe poTopa u
MUHUMarnbHOMY HaMNPsHKEHMIO.

Mpn ncnpaBHOCTK anekTpoaBuratensa cesetoanoaHei Hankatop Harpyskal/lleperpyska
3aropuTcsa 3eneHbiM UBeTOM. B pexume nHanKaumm MOXHO NOCMOTPETb 3HAYEHUSA TeKyLUX
napamMeTpoB MO TOKY, HANPSXeHUIo, YacToTe, Temneparype

(ecnn noAKMYeH pJaTyvk) M nocriegHee 3HavyeHMe W3MEPEeHHOro COMpOTUBIEHUA
n3onaumm nepepn nyckom, kak onucaHo B pasgene 9.

Bo Bpemsa paboTbl anekTpogsuratens perne MNoCTOSHHO KOHTPONUPYET YPOBHMU
NATaIOWEro HanpsbkeHuss Mo  Kaxaon dase, YPOBHW MpoTeKawwmx dasHbiX TOKOB,
acMMETPUI0 TOKOB OTHOCUTESTbHO CpefHero npoTeKkaroLero TOKa, TOK YTEeYKM Ha Kopnyc,
namepseT TemnepaTypy anektpoasuratens (Npy NOAKNIYEHHOM AaTyMKe) W CpaBHUBaeET C
noporamu NporpaMmHbIX HAaCTPOeEK.

Mpn obHapyxeHun HEeCOOTBETCTBUA WU3MEPEHHbIX YPOBHEN MoporaM HaCTPOeK,
BKIOMaeTCs COOTBETCTBYHWOLAA Muramwas WHOUKaAUMA W COOTBETCTBYOLUMA  Tanmep
3aZlep>KKN Ha oTKIodeHue. [pu neperpyske No TOKy Takke 3aMbIKatoTCH KOHTaKTbI

BHYTpPeHHero perne neperpy3ku K3. 1o okoH4aHMM 3anporpaMmMuMpOBaHHON 3a4epKKu Mo
BPEMEHU N NpoJornkaloLweMcs NpeBbILLEHNN Nopora HaCTPOWKKU, Pa3MbIKaloTCA KOHTaKTbl 1-2
n 3-4 (koHTakTbl 4-5 — 3aMKHYTCSl) BHyTpeHHero pene ynpaeneHua K1, 3axwuraercs
COOTBETCTBYKOLLMA CBETOANOAHbLIA WMHOMKATOP aBapuW, 3aMbIKalOTCA KOHTaKTbl BHYTPEHHEro
pene asapunm K2, a BHYTPEHHero pene neperpysku K3 — pasmbikatotrcda. Katyuwka
9NEeKTPOMarHUTHOroO  nyckaTtena  anekrpoapuratens obectounmBaeTcda UM gBuratenb
oTkntoyaeTcs. [Npn obpbiBe a3 Tanmep 3a4epKKu He BKITOYaeTCs, pa3MblKaHME KOHTaKTOB 1-
2 n 3-4 (3aMmblkaHWe KOHTaKTOB 4-5) BHyTpeHHero pene ynpaeneHus K1 u oTknwoyveHue
anekTpoasuraTens NponucxoanT yepes 1 c.

Ecnu ypoBHU nuTaloWero HanpshkXeHns rno Kaxaon gase, ypoBHU nNpoTeKkarowmnx dasHbixX
TOKOB, acMMMETPUS TOKOB OTHOCUTENbHO CpedHero npoTeKkawlwero Toka C  y4eToM
rmcTepesnca BO3BpaALLAOTCA K HOPME A0 MOMEHTA OKOHYaHUA paboTbl COOTBETCTBYHOLLENO
TarMepa 3afepXKu Ha OTKMNIOYEeHUEe, TO COOTBETCTBYHOLWAA MUrawLwas MHAMKaUMSA racHeT u
pene npoaoSbKMT CBOK paboTy, He OTKNYas BHyTpeHHee pene ynpaeneHus K1. Ecnu
npovcxoauna neperpyska no ToKy, pa3mbIKaloTCH KOHTaKTbl BHYTPEHHEro pene neperpysku K3.

[MOBTOpPHBLIN NyCK anekTpoABuratens rnocrie aBapuMHOro OTKIIOYEHUA BO3MOXEH Mpu
BO3BpaTe TeKylWMX napameTpoB B npefesibl 3anporpaMMUPOBaHHbLIX 3HAYEHUW C Yy4EeTOM
rmctepesnca. [NoBTOpPHbIE MYCKU BO3MOXHbI [0 UCYeprnaHus 3anporpaMMmMpoBaHHOIO NuMuTa
MOBTOPHbLIX MYyCKOB, O YeM CBMAETENbCTBYET 3aropaHne CBETOAMOOHOro MHAMKaTopa
OrpaHuyeHue nyckoB. [lpy 3TOM NpoucxoauT 3anoMWHAHWE aBapUWHLIX 3HAYEHUW TOKOB
a3, HanpskeHus a3, acummeTpun TOKOB, TemnepaTypbl anekTpogsuratensa (npu
NOAKMIOYEHHOM [OaTuyMKe), KOTOpPblE MOXHO MOCMOTPETb B pexume uHAMKaumum, n paboTta
anektpoauratenss 6nokupyeTca. Y4yeT KOnuMyecTBa MOBTOPHbIX MYCKOB, CBA3a@HHbLIX C
aBapUNHBLIMWN OTKIMIOYEHNAMU MO HAMNPSHXKEHUIO HEe BeJeTCs.

[Onsa copoca n pa3bnokMpoOBKKU perie HEOGXOAMMO HaXaTb U yAepXuBaTb HaXkKaToun
B TeY4eHUU 5-TU ceKyHA KHOMKy <« Ha nepeaHen naHemnwu unu oTKIIOYUTbL NUTaHUe pene.
[Mpn aTOM NPOMCXOAUT BOCCTAHOBMEHWE KOMMYECTBa paspelUeHHbIX MOBTOPHbLIX MYCKOB OO0
N3Ha4yanbHO 3anporpaMMnUpPOBAHHOIO 3HaYEHWS.

Ecnn B TeuyeHnn 30 MUH. KONUYECTBO MOBTOPHBLIX MYCKOB, CBA3aHHbIX C aBapUWHbIMU
OTKIMIOYEHNSIMW MO KakOMy-Nnbo K13  KOHTPONMPYEMbIX NapamMeTpoB He  LOCTUIMO
paspeLleHHOro KonuyecTtBa (OrpaHUYeHWe MyCcKOB He HacTynuro), To Torga npoucxoaut
BOCCTaHOBMEHNE U3HaYanbHO 3anporpaMmMmMpoOBaHHOIO KONMYeCTBa paspeLleHHbIX MOBTOPHbIX
MyCKOB.
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[Myckn onexkTpoaBuratena nmMocre pyyvyHOro OTKMAYeHUs (He aBapunHoro, a no
HeobXxoAMMOCTN) NOBTOPHBLIMU HE CHUTAIOTCA U UX Y4eT He BeJeTCs.

[na octaHOBKM anekTpoaBuratens HeobxoaumMo HaxaTb KHOMKy S3 (pucyHku 6a,66). B
WHTepBanax wmexagy nocreaylownumMm nyckamum npovu3BOAUTCH OLEHKa KOHTPONMpYyeMblX
napameTpoB MO HaNPsXXeHWo, COMPOTMBIIEHUIO M3O0MALMU, HanuMyuusa 3anunaHns KOHTaKTOB
nyckatensa wnu KoHTakTopa. B cnyyae Bbixoga ux 3a npegenbl AONYCTUMbIX 3HaYEHUH,
cseToaModHbIN  mHAMkaTop PaboTa 3aropaeTca KpacHbIM LBETOM, BHYTpPeHHee pene
ynpasneHusa K1 oTkniovaeTtcs u 6nokMpyeT BKIOYEHWE SnekTpoaBuraTens.

12.2.PaboTta B aBTOMaTU4YECKOM peXnme

PaboTa 3BeHbeB 3alWnTbl AnekTpoaBUratend B aBTOMATUYECKOM PEXUME aHarornyHa
pabote B py4yHOM. [na paboTbl B aBTOMATU4YECKOM peXuMMe HeobxoaumMO YCTaHOBUTH
nepekntoyaTens S2 (pucyHkn 6a,66) B nonoxeHune “ A “. lNocne nogayn nutaHusa Ha perne u
OTCYTCTBUMU aBapunHbIX 3Ha4yeHun KOHTPOSIMpYyeMbIX napameTpoB Yyepes
3anporpamMmMmMpoBaHHOE BpeMs 3aepXXKu A0 NepBoro nycka BHyTpeHHee pere ynpasneHus K1
3aMKHET CBOW KOHTakTbl 1-2 n 3-4 (4-5 — pasoMKHET) W BKIOYMT INEKTpOoABUraTenb.
CeetoanogHbin wmHankatop  Pabota 3aroputca 3eneHbiM LBeTOM. Ha Bpems nycka
anekTpoaBuraTens OTKMYaeTCs 3BEHO 3alMTbl MO BrIOKMPOBKE poTOpa U MUHUMAaNbHOMY
HaNPSXXeHUHO.

Ecnn wucnonb3yeTcs BHelwHee ynpaBneHue, TO BKIOYEHWE BHYTPEHHEro perne
ynpaesneHus K1 1 nyck anekrpoasuratensd npoMsongeT rnpyu oTCyTCTBUM aBapPUNHBIX 3HAYEHNI
KOHTPOSIMpYEMbIX NnapamMeTpoB 4epes 3anporpamMmMvpoBaHHOE BpeMs 3aJepXKu OO0 MepBoro
nycka nocne 3amblkaHna koHTakToB 10 — 11 pasbema XP4 B uenn BHELWHero ynpasrieHus.
Mpu nocrneayoWmx nyckax anekrpoasuratens npu 3ambikaHum koHtaktoB 10 — 11 pasbema
XP4 3agepxku No BpeMeHU He NPpOUCXoauT.

Mpn ncnpaBHOCTM anekTpoaBuratensa ceetoanoaHbii nHankatop Harpyskal/lleperpyska
3aropuTcs 3ereHbiM LBETOM U B peXuMe MHAMKAUUU MOXHO MOCMOTPETb 3HAYEHUS TeKyLLMX
napameTpoB MO TOKY, HamnpsikeHWto, YactoTe, Temnepatype (ecnv noaknioveH OaTyuK) U
nocrniegHee 3HayYeHue U3MepPEHHOro CONMPOTUBIIEHNS U30NAUUK nepes MyckoM, Kak onnucaHo B
pasgene 9.

Bo Bpema paboTbl anekTpogsuratensa pene MNoCTOSHHO KOHTPONUPYET YPOBHM
NATaIOLLEro HanpskeHna no  Kaxaon dase, YpPOBHW npoTekawwmx dasHbIX TOKOB,
acUMMETPUID TOKOB OTHOCUTENbLHO CpefHero npoTekalwLlero Toka, TOK YTEeYKM Ha Kopmnyc,
n3mepsieT TemnepaTypy anekTpoasuratensa (npv MOAKMYEHHOM AaTyuke) U cpaBHUBAET C
noporamy NPorpamMMHbIX HAaCTPOEK.

Mpn oOBHapyXeHMM HeCOOTBETCTBUS W3MEPEHHbIX YPOBHEW MoporaMm HacTpoek,
BKMOYAETCsA COOTBETCTBYIOLLAA Murawwas uWHAUKaUMA U COOTBETCTBYWOLUW Tanmep
3alepXXKM Ha oOTknoYeHue. [lpu neperpyske Mo TOKY TakkKe 3aMblKalOTCH KOHTaKThbI
BHyTpeHHero pene neperpy3kun K3. 1o OKkOHYaHUM 3anporpamMMMpPOBAHHOW 3adep>KKu Mo
BPEMEHU N MPOAOIIKAIOLLEMCH NPEBbLILEHUN NOPOroB HACTPOWKWN, Pa3MbIKalOTCHA KOHTaKTbl 1-2
n 3-4 (koHTakTbl 4-5 — 3amblKalTCA) BHYTpPeHHero pene ynpasneHus K1, 3axuraercs
COOTBETCTBYIOLLMA CBETOANOAHBLIA WMHOMKATOP aBapun, 3aMbIKalOTCA KOHTaKTbl BHYTPEHHEro
perne aBapum K2, a BHyTpeHHero pene neperpy3ku K3 — pasmbikatotca. Katywika
9NEeKTPOMarHUTHOro  nmyckaTena  anekrpogpuratens obectounmBaeTcda UM gBuratenb
oTkntoyaeTcs. [Npn obpbiBe dha3 Tanmep 3a4epKKu He BKITOYaeTCs, pa3MblKaHME KOHTaKToB 1-
2 n 3-4 (3amblkaHue KOHTakToB 4-5) BHyTpeHHero pene ynpasneHusa K1 u oTknoyeHune
anekTpoasuratens npouncxoaut vyepes 1 c.

Ecnun ypoBHU KOHTpONUpyeMbIX NapaMeTpoB, BbilWeALWnX 3a NOPOrn HacTpoekK, C y4eToM
rmcrepesnca BO3BpALLAOTCA K HOPME A0 MOMEHTa OKOHYaHUSA paboTbl COOTBETCTBYHOLLErO
Tamepa 3aepXKU Ha OTKIYeHue, TO COOTBETCTBYKLAA Murawwas nHankauus racHet u
pene npogomkaet CBOW paboTy, He OTKMN4Yas BHYTpeHHee pene ynpaeneHns K1. Ecnu
npoucxoguna neperpyska rno ToKy, pa3mMblKalOTCA KOHTaKTbl BHYTPEHHEro perie neperpyskn K3.

[MoBTOPHBIN MYyCK anekTpoasuratesis nocrne aBapUMHOIO OTKMKYEHUS BO3MOXEH Mpu
BO3BpaTe TEKyWMX napameTpoB B MNpedenbl 3anporpaMMUPOBaHHbLIX 3HAYEHUW C Yy4eTOM

e @ PEACIC’




PEJNE 3AWNTBI OBUTATENA POL-06

rmctepesnca. OH NPOUCXOANT aBTOMATUYECKN, @ KONMMYECTBO NMOBTOPHbIX MYCKOB OFPaHNYEHO
3anporpammMmpoBaHHbIM 3HadYeHneM. Korga aToT NMMMUT ncdepnaH, 3aropaeTca CBETOANOAHbIN
nHankatop OrpaHnyeHne NYCKOB M MPOUCXOAUT 3anOMUHAHME aBapUNHbIX 3HAYEHUIA TOKOB
da3, HanpsxkeHus ¢as, acMMMETpUM TOKOB, TemnepaTypbl (€Cnu MNOAKMOYEH [aTyuK),
KOTOpble MOXHO MOCMOTPETb B peXuMMe WHOMKaumm, a paboTa anekTpoasuraTens
BGrnokupyeTcs.

Ona cbpoca u pa3bnokMpoBaHus pene HeobxoagMMO Ha 5 ceKyHO HaxaTb M
yAepX1UBaTb HaXXaTou KHOMKy <« Ha nepeaHen naHenu unu OTKMKOYUTbL NUTaHUe pene.
Ecnm B TeyeHnn 30 MMH. KONMMYECTBO MNOBTOPHBLIX MYCKOB, CBHA3AHHLIX C aBapUMHbBIMU
OTKMIOYEHMUSIMXU MO KaKOMy-MMbO M3  KOHTPONMPYEMbIX NapamMeTpoB He  AOCTUIOo
paspeLLeHHOro KonuyectBa (OrpaHUYeHMe MyCKOB He HacTynuio), TO Toraa MnpoucXoguT
BOCCTAHOBMEHME  U3HA4YaNbHO  3anporpaMMUPOBAHHOINO  KONMYECTBA  paspeLleHHbIX
MOBTOPHbIX MYCKOB. Y4YeT KONMyecTtBa MOBTOPHbLIX MYCKOB, CBSA3AHHbIX C aBapUMHbIMUI
OTKITIOYEHMSIMU MO HANPSKEHMIO HE BEOETCS.

[na ocTaHOBKM anekTpoasuraTens HeobxoouMoO HaxaTb KHOMKy S3 (pucyHku 6a,60),
NMEIOLLYIO MEXaHMYECKYIO CaMODNOKNMPOBKY HaXKaTus.

13 PABOTA C NO «RELSIS MOTOR CONFIG»

Ons yctaHoBku MO «Relsis motor config» HeobxogmMmo ckonupoBaTb C KOMMaKT-OUCKA,
KOTOPbIA BXOAUT B KOMMSIEKT NocTaBku, katanor «Relsis motor config 1.1» Ha XeCTKUMU guckK
MK, oTKpbITb ero 1 3anycTuTb goann relsis_rdc.exe.

[nsa yctaHOBKM CBA3M C pene Heobxoammo:

a) ycTaHoBUTb NOPT 0BMeHa 1 HAaCTPOUTb NapameTpbl CBA3n (pUCyHoK 17), Bbibpas
NYHKT «HacTponkn» rmaBHOro MeHto, a 3aTemM - «HacTponkun nopTay;
0) HaXxaTb KHOMKY «YCTaHOBKa CBA3NY.

3aTemM U3 cnucka, OTOBpaKeHHOro Ha HadanbHOW Bknagke (pucyHok 18), Heobxoanmo
BblOpaTb perne, CBA3b C KOTOPbIM YCTAHOBMEHA U ABaXAbl LWENKHYTb JIEBOM KHOMKOW MbILIWN MO
Hagnucu. MNMocne 3Toro cTtaHyT JOCTYMHbIMU BKNagku «Tekywme 3HavdeHus», « KoHdurypaumsay,
«Ynpasnenue peney, «XXypHan cobbituny n «YnpasneHue no tammepy». [Ons OTKAOYEHMUS
CBA3U C pene HeobxoanMO HaxaTb KHOMKY «OTKIOYEHNE CBA3NY.

X
T Settings
Fart hd
Baud rate I-I 3200 j
Diata bits I8 j
Stopbits |1 =
Parity INC'”E j
Flow control INC'”E j
ak. I Cancel |

PucyHok 17 - YcTaHoBKa napamMeTpoB CBS3U

& PEACIC’ 49




PEJNE 3AWNTBI OBUTATENA POL-06

YcTaHoBKa CBSA3U OTknoyYeHne cBsa3n

=0l x|

# PENCIC motor config vi.1
MporpgeMma HacTpodkd — MorMols

N 2 | B | B B £ = | ¥

CBA3E € YCTPOACTEAMH ITeKyu.me EHEHEHHA I KoHbHrypaumra I ¥NpaeneH1e pene I HypHan coBeITHA I ¥NpaEnsHHE No TaHMERY I

aiic ceTH YeTpoiicTen: ROC-06KETZ =]
BASH C yCTROACTEOM NE2 HeT SaE0Ackor MOES535, Bepova NO ¥2 ot 20,5,20038

CBASH © YCTROACTEOM N3 HeT CeTes0H aApec YCTPORCTES 1

CEAZH C yCTpoRCTEOM NS4 HeT MNapaMeTpel HHTEpdEACa:

CEAZH C YCTPORCTEOM M9S5S HeT CropocTe 19200 6uT)c

CEASH C YCTPORCTEOM N2G HeT Bes OMTa naprTeTa

CEASH € YCTPOACTEOM NET HET 3 AHT AaHHBX

CEAZH C yCTPORCTEOM NES HeT 1 cTon-GuT

CEAZH C YCTPORCTEOM N9 HeT
CEAZH C YCTPOHCTEOM MN210 HeT
CBASH € YCTPORCTEOM NE211 HeT
CEASH C yCTpoRCTEOM N212 HeT
CEASH C YCTPOHCTEOM N213 HeT
CEASH C WCTPOHCTEOM M214 HeT
CEASH € YCTPORCTEOM NE215 HeT
CEASH C yCTpoRCTEOM N216 HeT
CEASH C YCTPORCTEOM N217 HeT
CEAZH C YCTPOHCTEOM MN218 HeT
CEASH € YCTPORCTEOM NE219 HeT
CEASH C yCTpoRCTEOM N2Z20 HeT
CEASH C YCTPORCTEOM N2Z1 HeT
CEAZH C WCTPOHCTEOM N222 HeT
CEASH € YCTPORCTEOM NEZ23 HeT
CEASH C yCTPORCTEOM N224 HeT
CEASH C YCTPORCTEOM N2Z5 HeT
CEAZH C YCTPOHCTEOM MN226 HeT
CEASH € YCTPORCTEOM NE27 HeT
CEASH C yCTpoRCTEOM N2Z8 HeT
CEASH C YCTPORCTEOM N2Z9 HeT
CEASH C YCTPOHCTEOM M230 HeT
CEAZH C YCTPORCTEOM NE31 HeT
CEASH C yCTpoRCTEOM N232 HeT

PucyHok 18 — HavyanbHas Bknagka

Ha Bknagke «Tekywue 3HadeHusa» (pucyHok 19) oTobpaxaloTcsi TeKyliue 3HavyeHus
n3mepsieMbIX NapaMmeTpoB, COCTOAHME BXOOOB BHELLHErO yrnpaBfieHus, 4aTYNMKOB pe3epByapa,
CBETOAMOAHBbIX MHOANKATOPOB Ha nepefHen naHenu u BbIXOAHbLIX pene, a Takke Aata U Bpems,
OTCUYMTbIBAEMblE YacaMn pearibHOro BpeMeHW. Ha 3Ton BKnagke eCTb KHOMKW ynpaBneHus
pene «PaboTta», kBUTUpOBaHUA (cOpoca u pas3bnokMpoBaHWA perne), CUHXPOHM3aumm c
cucTeMHbIMUM gaTton u BpemeHem K, a Takke yCTaHOBKM AaTbl U BPEMEHWN YACOB peasibHOro
BPEMEHN.

lMony4yaemble C pene OaHHble MOXHO OOHOBMSATb OOHOKPATHO MMM aBTOMAaTMYECKW,
Hakumasi COOTBETCTBYHOLLYIO KHOMKY BKnagku «Tekywme 3HadeHusi». [ns aBTomMaTU4ecKoro
0B6HOBNEHUsA AaHHbIX HEOHBXOAMMO B OKHE, NOSABMSIOLWEMCH NOCMNEe HaXXaTUs COOTBETCTBYIOLLIEN
KHOMKMW, YCTaHOBUTb Tpebyembin nHtepsan obHoBneHus (pucyHok 20). JonycTumbii gnanasoH
nHtepsanos — (1...60) c.

Mpy HacTynneHun orpaHUYeHuUs MNycKoB, MOMWUMO TEKYLLUMX 3HAYEHUN U3MePSEMbIX
napameTpoB, CrneBa OT BEPTUMKANbHOW JNUHUW NOSBMSIOTCA 3anOMHEHHbIE 3HAYeHUs Ha
MOMEHT NnocnegHero aBapunHoOro OTKMNYEHUS anekTpoaBuraTens.

BkntouyeHne/BbikntoveHne pene «PaboTa» oCyLLecTBnsAeTCs HaXxaTnem
COOTBETCTBYHOLUUX KHOMOK yrpaBrieHuns.
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PEJNE 3AWNTBI OBUTATENA POL-06

OpHokpaTHoe obHoBneHne  ABTOMaTU4eckoe OOHOBMEHME

Z PEJICIC motor config w1.1
Mporparma  HacTpoie

& a2 | @ o | & | = B = ©® | v

CEASh € YCTPOACTEAMA  TERYLLHE SHAYEHHA II{DHdJHF';.-'paLLHﬂ I Y¥MpasneHHeE pene I HwpHaN coBbITHA I YNpaENEHHE NO TaAMERY I

=101 x|

rCOCTOAHWE
3HaqeH19 Tekyume
& 000,0 A | | Bxoa () Pabota
Tox B 000,0 A
- l]l]l]’l] B () Nyck Pene @ Aeapua
,
. 221 B O 2-9 CTYNeHb 0 lMNMeperpy3sxa
HanpaxeHwe B 221 B
C 214 B rHMHAMKaLKWA —HaTumHK
IHBVB. TENSIOBOA IHEPIMK 0
P () PatBorta @ Asap. yposeHb
TeMnepartypa ABWrarens OTKN.
AHTHEHaS MOWHOCTh 0,0 xBr o Harpyzka,/Meperpy3xa o BepxH. ypoEeHb
PeaxTWEHAA MOLWHOCThD 0,0 xBAp
OrpaHHyeHve NycHoB Hux<H. ypoBEHb
FNoAHaA MOWHOCTh 0,0 xBA o p ¥ o ¥p
cos i ABMraTena 0,00 0 HeporpysHa o Cy=oH xog
HacToTa ceTH 50 T
ACHMMETPHA 3aronneHye
ACHMMETPMA TOKDE thas 0 % o p 0
TOK yTEUKM 0 % o ¥1euka o Taiime
CONpoTHENEHWE MI0AALMA 1,2 MO p
454 ¥ @ v
MOTOpecypc ’
0 oot @ uc< KBWTMpDBaHWe |
0 HM3onAauma
flaTa 04.07.2008 Bpemsa 04:05:55 YNpagnexxe pene
@ 3anvnanve 6 |
| CHHRAPOHM3ALIMA I @ 1°Cc> Pabota
— @ ~BC CTon |
[04.07. 2008 T |iemaz ]
~06pbIB a3kl
YCTaHDBWUTL |
@ no Hanpaskenuo @ noTory

PucyHok 19 — Bknagka TekyLmx saHayeHnn

MHTepBan oBHOBAEH X|

BEeanTE BpEMA (1,.60) Cak

I

04 I Cancel

PucyHok 20 — YcTaHoBKa UHTepBana obHoBNeHus

C6poc 1 pasbnokmpoBaHMe pene OCYLLECTBISETCA HaXaTueM KHOMKM «KBUTMpoBaHMEY.
Heob6xoauMo NOMHUTL, YTO Npu paboTe B aBTOMATUYECKOM pEXNME KBUTUPOBaHME NPUBOLMUT
K NYCKy anekTpoaBuraTensi, Tak kKak KOHTaKTbl penie «Pabota» BKIHOYEHbl HENOCPEACTBEHHO B
Lenb KaTyLKX nycKaTens unm KoHTakTopa (pUcyHkm 6a n 66).

[na CMHXPOHM3aUMM BCTPOEHHbLIX 4YacoB pearibHOro BPEMEHW C CUCTEMHOW OaTon wn
BpemeHem [1K Heobxoaumo HaxaTtb KHOMKY «CuHXpoHM3auma». [Ons pyyHOM MX KOppeKLmu
HeobXxoauMO BbICTaBUTb Tpebyemble aaTy M BpeMs, a 3aTeM HaxaTb KHOMKY «YCTaHOBUTbY.
PekomeHayeTca KOppeKkTUpoBaTh Yacbkl peanbHOro BpeMeHU He pexe O4HOro pasa B Mecsu,.

Mpn 3amMblkaHMM BXOOA BHELWIHEro YnpaBneHusi, pasMblKaHWM KOHTAKTOB [JaTyuka
pe3epByapa M BKNIOYEHUN BbIXOOHOrO pere 3axuraeTcsi COOTBETCTBYHOLUMA eMy UHOUKATOP.
MHaukaTopbl, oToOpaxatowmne CoOCTOSAHME CBETOANOAHBIX MHONMKATOPOB Ha nepeaHen naHenu

& PEACIC’ >1




PEJNE 3AWNTBI OBUTATENA POL-06

pene, 3axuralTca MO aHanormm ¢ HUMU. [Npu BKMOYEHHOM anekTpoaBuratene n obpbise
rasbl MO TOKY MU HaNPs>KeHUIo 3aXKuraeTcs COOTBETCTBYOLNA eMy MHAMKATOP.

Ha Bknagke «KoHdurypaumsa»  (pucyHok 21) npuBOOMTCA  CMUCOK  PEXUMOB
nporpamMmMupoBaHns Mo aHanorum ¢ otobpaxaembliM Ha mHAuKaTope perne. [ns nonyveHus
yCTaBOK, 3anporpamMMupoBaHHbIX B perie, HeobXxoaMmo HaxaTb KHOMKy «CuuTbiBaHWe U3
penex». B rpade «3HaveHne» NoABATCA 3HAYEHNS YCTaBOK.

[Ona nameHeHusa yctaBok Heo6xoaumMo BbibpaTb Tpebyemblin MyHKT U3 CMcKa 1 ABaxapl
WeNKHYTb MO HeMy JieBOM KHOMKOW MblwKn. WM3MeHeHMe U 3anucb YCTaBOK B perne
paspellaeTcs TONMbKO Mnocrne BBedeHus napons. [1pyM NOBTOPHOM LUen4YKe NEeBOW KHOMKOW
MbILLK NO TpebyeMoMy MyHKTY Crncka nocne BBeAeHUA Napons, NoABASETCH OKHO CO CTPOKOM
ONs U3MeHeHNsa napameTpa, Takke uHdopmaums o 4onycTUMOM Ananas3oHe 3HadveHun. [pu
Lenyke no NyHKTY BKMOYEHUA/OTKOYEHUS (OYHKLMM NPOUCXOANT U3MEHEHME Hagnucu, a B
rpadpe «M3ameHeHne» noaBnAeTcs 3Be3goyka. [na 3anucu ycTaBOK B pene nocrne ux
N3MEHEHNA HeoBXOOUMO HaxaTb KHOMKYy «3anucb B penex. [locne BBegeHUs Napons ecTb
BO3MOXHOCTb 3arpyxaTb Tpebyemyio KoHdurypauuio u3 anna, a TakkKe COXPaHATb
YCTaHOBIEHHYIO KOHGMrypaumto B hann. [ns aToro cnyxaT KHOMKK «3arpyska n3 danna» u
«3anucb B dann». Nocrne 3anucu yctaBok B pene NoBTOPHLIN JOCTYM K PEXUMY U3MEHEHUS
KOHUrypaumm BO3MOXEH TOMbKO Npy MOBTOPHOM BBOAE Napons.

Ona nameHeHna naponsa HeobxoAMMO BbiIGpaTb COOTBETCTBYIOLIMA MYHKT M3 CNUCKA U
ABaXabl LLENKHYTb MO HEMY JIEBOW KHOMKOW MbIwK. B nosBuBLUEMCS OKHe crnefyeT BBECTU
CcTapbll Naposib, a 3aTeM ABaXAbl HOBbIW U HaXaTb KHOMNKY «3anuck B penex. [Naponb JormkeH
COCTOSAATb U3 YeTbIpeX NPONUCHbIX BYKB aHrMMCcKoro andgasnta. 3aBoackon napons: BBBB

CunTbiBaHMe u3 pene 3anucb B pene

=10l |

# PENCIC motor config vi.1
MporparMa HacTpoikld  [omMolls

= & | @ 2 | & [ u & & m | w

CEASE C YCTPOACTESMM I TerYLWHE SHAHEHHA KoHdwrypaums | ¥MpasneHHe pens I HwpHan coBeITHA I ¥NPaBNEHHE No TaHMepy I

MYHET E MEHHD pEne | HazgaHKe napaMeTpa ‘ SHa4YeHHE ‘ MzmeHEHKE |

- BpemMa nycka, C ;I

Bpema A0 NOBETOPHONO NYCKA, C

___,
—

3aaepHKa N0 MHHAMANLHOMY TOKY, ©

I

Japepxka no ONOKYPOBKE poTopa, C

Ly

JapepHKa nNo acCHMMETPHM, C

—

JaaepHKa No MHH., MaKC. HaNnpAMEHWHD, ©
BpeMa BKknroYeHWA pene K3, ©

BpemMa BeIKNHOYeHHA pene K3,

L (W

DYHKLHA KOPOTKOZaMKHY TONO pOTOpa

KDHTlelb MWHHMANbHOIo TOKA

~

KOHTpORbL CONPOTHEREHKA H30NALMK
KOHTpORE 3anMNaHvA KOHTAKTOE
‘L-jf KOHTpORE TOKa YyTEUYKH
PYHKLHA HMNYABCHOND pEd¥<HMa pene neperpysxy K3
Z2-3A CTYNeHb INeKTPoABWr aTend
L_jl KoHTpons yepeaoeanun das

ANropyvTH HaKaYKK/ BLIKAYKWM pE3EpBYapa J

‘L_jf OOHY NEHWE HOTOPECYPCa

B

PucyHok 21 — Bknagka koHurypaumm

> @ PEACIC’




PEJNE 3AWNTBI OBUTATENA POL-06

Ha Bknagke «YnpasneHue pene» (PUCYHOK 22) oTOOpaxatoTCs KHOMKX Ans ynpaBneHns
BbIXOAHbIMW perne. [ocTyn K YynpaBfeHUd UMK CTAHOBUTCA BO3MOXHbIM TOSMbKO MOCne
OTKIMOYEeHUs anekTpoasuratens (OTCYTCTBMM TOKOB). OTOT peXuM MO3BONSET NpOBepsATb
MCNPaBHOCTb Lenen ynpasneHus n curHanusauuun. [na ynpaBneHus anektpoasuraTenem ero
Mcnonb3oBaTh 3anpeLLaeTcs.

Z PEJICIC motor config w1.1 =10l x|
Mporparma  HacTpoikd - [oMolwes
i g2 | ¢ @ | | » | 0w

CEASE C YCTPOACTESMM I TERYIHE SHAHEHHA I KoHdmHrypauns  ¥NPSENSHHE pens I}K';-'pHan COOBITHA I YNpPaENEHHE NO TaAMEDY I

¥npaeneHve pene

() PafBiota BHAMUTH | | BbIKAHOUATD |
@ Aeapun BHAHIUMTD | BbIKAHIUMTE |
0 MNMeperpy3axka BHAHOYMTE | Bbnomounib |

PucyHok 22 — Bknagka ynpasneHus pene

Ha Bknagke «KypHan cobbiTun» (PUCYHOK 23) NpU HaXaTun Ha KHOMKY CYUTbIBAHUSA U3
perne NpoucxXoauT 3arpy3ka AaHHbIX XXypHarna cobbiTuin. B HMUXHE YyacTn okHa oTobOpaxaeTcs
COCTOsIHME Mpouecca 3arpysku, a NPOKpyTKa CTpaHUL, XXypHana CTaHOBUTCSA LOCTYMHOMW TONbKO
nocrie ero 3aBepLUeHus.

XKypHan paccuntaH Ha 100 cobbiTnin. CTpaHuua cobblTUS COAEPXKNT:

a) NopsiAKOBbIA HOMEP;

6) faTy u Bpems BO3HMKHOBEHMUSI COObITUS;

B) HauMMeHoBaHWe cobbITUS;

r) AaHHble 06 aBapuHbIX NapameTpax.

B cTtpoke nog Homepom 1 oTobpakalTcsa AaHHbIe CTpaHUUbl NnocneaHero cobbitus. MNpu
BO3HMKHOBEHMM MNOCMEAYLWMX COBbITUA NPOUCXOANT CMELLEHME CTpaHuL >XypHana Ha
KONM4YeCTBO, paBHOE KONMUYECTBY NPOUCLLEALLMX CODOLITUIN, a CTPaHULbl, KOTOPblEe HAXOOATCA B
KOHUe cnucka, yaansoTtcs u3 namaTtu. [1pyv BO3HUKHOBEHUM aBapUNHLIX CUTYaUUn B KOJTOHKE
MHpopmauun oTobpaxarTCa 3HaYEeHUA TOKOB M HaNpPsXKeHWA Ha MOMEHT asapuun, nunbo
COMPOTMBIIEHUS U30MSUMM UK TemnepaTypbl Npu cpabaTtbiBaHUM 3aWmUTbl NO OAHOUMEHHOMY
napameTpy.

[aHHble xXypHana cobbiTUn MOXHO coxpaHuTb B dhanne popmaTta MS Excel.
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PEJNE 3AWNTBI OBUTATENA POL-06

CoxpaHeHune B dhann CunTbiBaHME U3 pene

Z PEJICIC motor config w1.1
Mporparma  HacTpoikd - [oMolwes

=101 x|

w2 | ¢ o | & [ % | B = ®H | %

CEASE C YCTPOACTESMM I TERYIHE SHAHEHHA I KoHdHrypaums I ¥npagEneHHs pene  AYPHAD CobbITHA Ib-"npasneme no TafMepy I

Homep Aata cobbiTra CobeiTHe MHbopMauma

ZIZI[IB DT l]4 04 DSITDTDBHDCTI: pene

2008.07.04 04:03 BKNHOYEHHE BTOPOM CTYNEHW
2008.07.04 04:03 PaspeweHwe no oy "TIYCK"
2008.07.04 04:03 BEKNHYESHHHE NKMTAHWA pene
2008.07.04 03:18 BoiIKNHOYEHWE NMTaHKA pene
2008.07.04 03:17 NoTOBHOCTL pene

2008.07.04 03:17 BKNHOYEHWE BETOPOR CTYNEHW

2008.07.04 03:17 PazpeweHwe no sRoay "TIYCK"

A I A T —

2008.07.04 03:17 BEKNHYEHHHE NMTaHWA pene

10 2008.07.04 03:44 BeIKNHOYEHVE NMTaHWA pEne

11 2008.07.04 03:44 CTon ABHraTenna

12 2008.07.04 03:44 Nyck aBvraTens

13 2008.07.04 03:44 BbIKNHOYEHWE NMTAHKA pene

14 2008.07.04 03:16 FOTOBHOCTL peng

15 2008.07.04 03:16 BKNHOYEHHE BTOPOW CTYNEHW

16 2008.07.04 03:16 PaspeweHwe no oy "TIYCK"

17 2008.07.04 03:16 BENHYEHHHE NMTaHWA pene e

]| o
|

| 4

PucyHok 23 — Bknagka xXypHana cobbiTui

Ha Bknagke «YnpaBneHue no Tanmepy» (PUCYHOK 24) ycTaHaBfMBaKOTCA 3HA4YeHUS
METOK BpeMeHu K anroputm paboTbl anektpoasuratens B 1 — 6-mM mMHTepBanax BpeMeHu
(coctosHne pene K1 “Paborta”), a Takke BKIOYEHWE/OTKMOYEHNE pexuma paboTbl no
Tanmepy.

[na nonyyeHnss 3Ha4eHUn METOK BpeMEHU U anroputma paboTbl B 1 — 6-M nHTEpBanax
BpeEMeHN HeobXoOMMO HaxaTb KHOMKY « CYnTbiBaHUE n3 peney». Pexnm nsmeHeHns v sanucu B
pene 3Ha4yeHMrM METOK BpeMEeHU W anroputMa paboTbl CTaHOBUTCA [OCTYMHbIM MOCne
CUMTbIBAHMS 3HAYEeHUN METOK BpeMeHn u anropytma pabotbl. OH 3awuwieH naponem,
NO3TOMY NOCME M3MEHEHMS 3HAYEeHUN METOK BPeMEeHW, anroputma paboTbl MO Tanmepy u
HaXxaTnsa KHOMKM «3annck B pene» nosBnaeTcsa none Ans BBoAa napons.

MHpopmaunio o0 KoHurypaumm perne € BKNagkm «YnpasneHue rno TamMmepy» MOXHO
COXPaHUTb B TECTOBbLIN (paun M 3arpy3umtb n3 panna. B atom hanne takke coxpaHseTcs
MHOpMaUUs ¢ BKNagkn KOHurypaumn.

54
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PEJNE 3AWNTBI OBUTATENA POL-06

CuntbiBaHve n3 pene 3anucb B pene

Z PEJICIC motor config v1.1 = -10O] x|
Mporpamma  HacTpoikd  MNoMole
Bl & | @ N | = B | 0w

CEASE C YCTROACTESMH I TeEYLLHE 3HAYEHHA I KoHbHrypauHa I ¥MpagneHHe pene I HYpHAN COBLITHE  ¥MPABNEHHE NO TakRepy I

Ynpaenenve nNo TaHMEQ!

MeTkH BpEMeHH 00 .00 Hureppan
1 OTEN. |
—"I
1 06.00 —
o Bk, |
I =
2 05.00 =5
3 OTEN. |
—"I
3 12.00 =
4 oTEN. |
I =
4 18.00 =5
5 Bk,
|
5 2200 =
6 OTEN. |
23.59

PucyHok 24 — Bknagka ynpasneHusi No Tanmepy
14 TENEYMNPABJIEHVME N OBMEH JAHHBLIMW MO NMPOTOKOJTY MODBUS RTU

TeneynpasneHune n obmMeH faHHbIMU C pene, NOAKMIOYEHHbIMUY K CETU OCYLLIECTBNSAETCA C
nomoubio nHTepgenca RS-485 no npotokony Modbus RTU. B pene ncnonb3yoTcs YyeTbipe
CTaHgapTHble U ofHa HecTaHfapTHas dyHkuma npotokona Modbus RTU. Wx HasHaveHue
npueegeHo B Tabnuue 6.

Tabnuua 6

CrangapTtHble pyHkuun Modbus RTU
01 | YTeHune 3HaYeHUn BbIXOAOB (peanbHOe COCTOAHNE BbIXOLHbIX pene)
03 | YteHue peructpa
06 | 3anucb pernucTpa
05 | YnpaBneHuve Bbixogamu (ynpasneHue BbIXOAHbIMKU pene)
HectaHgapTHble yHKumMm Modbus RTU
07 | BbicTpoe YTeHne pene

Appecauusa permctpoB pene ana pabotel no npotokony Modbus RTU npuBegeHa B
Tabnuue 7
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Tabnuua 7
Mo
Anpec Onucanune [nana3soH LWar | ®opmat YMOMUaHNIO
MHpopmaumsa o npogykte (f4aHHbIe TONbKO ANns YTeHns, pyHkums 03)
0000 | OnucaHue pene (cumson 1 un 2) (32-127) F2 RD
0001 | OnucaHue pene (cumson 3 u 4) (32-127) F2 C-
0002 | Onuncaxue pene (cumson 5 u 6) (32-127) F2 04
0003 | Onuncaxue pene (cumson 7 n 8) (32-127) F2 KE
0004 | OnucaHue pene (cumson 9 n10) (32-127) F2 TZ
0005 | Bepcusa MO (1-65535) F11
0006 | Homep pene (1-65535) F1
0007- | peseps
000F P
[dunarHocTunka pene (gaHHble TONbKO ANns YTeHnd, pyHkumsa 03)
0010 MN3mepeHune conpoTueneHnsd (0-255) 1 F1
n3onaunm
0011 | NamepeHne YyacToTbl CETH (0-65535) 1 F1
0012 | NHavkauma Toka acuMMeTpun (0-255) 1 F1
0013 NHankauuns SH?‘-IeHVIFl ) (0-255) 1 F1
SKBUBANEHTHOW TEMMOBOW SHEPrun
0014 MHankaums 3Ha4YeHnsi UaMepeHHON (0-65535) 1 F13
Temneparypbl
0015 | Tekywee 3Ha4yeHUn Toka pasbl A (0-65535) 1 F1
0016 | Tekyuwee 3Ha4yeHun ToKa hasbl B (0-65535) 1 F1
0017 | Tekyuwee 3Ha4yeHun Toka pasbl C (0-65535) 1 F1
0018 TekyLlee 3HaYeHUN Hanps>KeHns (0-65535) 1 F1
dasbl A
0019 TekyLlee 3HaYeHNN HanpsKeHns (0-65535) 1 F1
¢asbl B
001A Tekywee 3Ha4YeHUM HanpsHKeHns (0-65535) 1 F1
dasbl C
001B TeKyu.l,eeusHaqume 3KBMBaANEHTHOWM (0-255) 1 F1
TENIOBOW SHEPIUM
001C | Tekywee 3Ha4yeHue TemnepaTypbl (0-65535) 1 F13
001D- | b sepe
001F P
0020 3HaudeHue la, 3anomumHaeTca npu (0-65535) 1 F1
OrpaHN4YeHnM NyCcKOB
0021 3HaudeHue |Ib, 3anomumHaeTca npu (0-65535) 1 F1
OrpaHN4YeHnM NyCcKOB
0022 | 3Hadenue Ic, sanommnHaeTcs npy (0-65535) 1 F1
OrpaHn4eHumn NycKoB
0023 | 3Hauenne lyr, sanommHaeTcs npu (0-65535) 1 F1
OrpaHn4yeHumn NycKoB
0024 | 3Hauenne Ua, sanommHaeTcs npu (0-65535) 1 F1
OrpaHn4yeHumn NycKoB
0025 | 3Hauenne Ub, sanommHaeTcs npu (0-65535) 1 F1
OrpaHn4eHumn NycKoB
0026 3HadeHue Uc, 3anoMmnHaeTcs npu (0-65535) 1 =
OrpaHn4eHumn NycKoB
0027 | CocTosHMe yCTponcTBa (0-65535) 1 F5
0028 | CocTosiHME OMCKPETHBLIX BbIXOO40B (0-3) 1 F4
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PEJNE 3AWNTBI OBUTATENA POL-06

MpogomkeHne Tabnuubl 7

Mo
Appec OnucaHue Avnana3soH War | dopmar YMOMUaHIO
002A |cos @ (0-100) 1 F1
002B | AKTMBHas MOLLHOCTb (0-65535) F1
002C | PeakTBHas MOLWHOCTb (0-65535) F1
002D | lNonHass MOWHOCTb (0-65535) F1
0028- Peseps*
003F
[MapameTpbl pene (gaHHble Anga YteHns un 3anncu, yHkumm 03 1 06)
0040 | Agpec pene (1-32) 1 F1 1
0041 | Hactponkn nHtepdenca (0-65535) 1 F7 2848(h)
0042 | Naponb (cumeon 1 n 2) (65 —90) 1 F2 BB
0043 | Naponb (cumeon 3 n 4) (65 —90) 1 F2 BB
0042- Peseps*
004F
[MapameTpbl pene (gaHHble gnga YteHus un 3anncu, gyHkumm 03 1 06) rpynna‘
0050 | KoadhdmumeHT TpaHchopmaumnmn™™ (1-200) 1 F1 1
0051 | HoMuHanbHbLIN TOK ABUraTens (0-65535) 500 (5A)
0052 | HoMMHanbHbIN TOK BTOPOWN CTYMNEHN (0-65535) 500 (5A)
0053 KoadhumumneHT neperpyskm no (11-60) 1 F1 20 (2,0)
KOPOTKO3aMKHYTOMY POTOPY (1,1-6,0)
0054 Mopor BkntoYeHNsa 3BeHa (20 — 80), % 1 £1 50 %
MWUHUMarnbHOro TOoKa
0055 | AcummeTpus TOKOB has (20 -50), % F1 30 %
0056 | Tok yTeyku (5-10), % 1 F1 10 %
(2-10),
0057 | ConpoTuBreHne n3onsaumm (0,2-1,0 1 F1 5 (0,5 MOwm)
MOwm)
0058 HacTpovika HOMUHanNBLHOro 220, B 1 F1
HanpshkeHus
0059 HacTpoika ypoBHA MakcMmarnbHOro (240-280), B 1 F1 250 B
HanpshXKeHus.
005A HacTpoiika ypoBHA MUHMMAITbHOIO (150-210), B 1 £1 190 B
HanpsHXKeHns.
005B HacTpoiika ypoBHSA ructepesnca (5-20), % 1 £1 10 %
3BEHA MUHUMArIbHOIO HaNpPsHKEHUS.
00SB- Peseps*
005F
0060 HacTtpouka ypoBHS MakcumarbHOM (40-100), °C 1 £1 50 °C
TemnepaTtypbl 3NeKTpoaBMraTens
0061 | KonnyecTBo NOBTOPHbLIX MYCKOB (0-100) 1 F1 5
0062 | Bpems 3agepxkun nepep nyckom (0-30), c 1 F1 3cC
0063 | Bpems Bbixoga Ha pabouni pexxmm (1-300), c 1 F1 2¢C
0064 Bpemsa 3agepxkum 4o NOBTOPHOIO (1-120), ¢ 1 £1 2¢
nycka.
0065 Bpems 3agepxku BKOYEHUSA 3BEHA (1-250), ¢ 1 F1 5¢
MWUHUMasbHOro ToKa.
0066 Bpems 3agepkku BKOYEHMS 3BEHA (5-100), 1 = 10 (0,1 ¢)
KOPOTKO3aMKHYTOro potopa (0,5-10,0c)
0067 Bpems 3agepxku BKMOYEHNS 3BeHa (1-120), ¢ 1 = 5 ¢
acMMETPUn
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PEJNE 3AWNTBI OBUTATENA POL-06

MpogomkeHne Tabnuubl 7

Mo
Appec OnucaHue Avnana3soH War | dopmar YMOMUaHNIO
0069 Bpems BKNOYEHHOTO COCTOSAHUSA (1-30), ¢ 1 F1 1c
pene neperpysku
006A Bpems BbIKIMHOYEHHOrO COCTOAHNSA (1-30), ¢ 1 F1 1c
pene neperpysku
006B- Peseps*
006F
0070 3HayeHuss MoTopecypca™™* cTapLumnn (0-1) 1 £6
paspsg (4achkl), 1-oe crnoso
3HayeHne moTopecypca***
0071 | mnagwwmn paspag (4acel), 2-oe (0-65535) 1 F6
CNoBoO
0072 | 3Ha4yeHna mOTopecypca, MUH. (0-59) 1 F1
0073 | Nata/Bpems 1-oe cnoBo (0-65535) 1 F10
0074 | Jata/Bpems 2-0e CnoBo (0-65535) 1 F10
0075 | Nata/Bpems 3-e CrioBo (0-65535) 1 F10
0076 | Yac v mnH [Inana3soH 1 F21
0077 | Yac v mnH [lnanasoH 2 F21
0078 | Yac n mmH nanasoH 3 F21
0079 | Yac u mnH [lnanasoH 4 F21
007A | Yac n muH [lnanasoH 5 F21
DyHKUMK (JaHHbIe Anga YTeHna n 3anucu, pyHkummn 03 1 06) rpynna‘
0080 | DyHKUMA BKN/BbIKN (6 pa3pagos) (0-64) 1 F8
0081 | dyHKuma BkN/BbiKN (3 paspsaga) (0-8) 1 F9
0082 | dyHKuma Bkn/BbIKN (9 paspagos) (0-8) 1 F20
0083- Peseps*
0084
Komangbl TeneynpasneHms (PyHKUMs YTeHns coctosHus - 01, dyHKuma 3anncu - 05)
TeneynpasneHme* ** BbIXO4OM
0300 | AAPUS
TeneynpasneHne™ ** BbIXO4OM
0301 MYCK
0302 TeneynpasneHne****BbIxoaom
MEPEIPY3KA
0303 | KsutuposaHune*****

*Pe3epBHOe agpecHOe MpOCTpaHCTBO Bcerga vmtaetcsa kak 0. Ecnv oHO Haxoautcs B
obnacTtu, paspeLleHHON AN 3anucu, To 3anucb B pPe3epB He BbI3OBET OLWNOKKN, HO U He AacT
pesynbTaTta, a BCE paBHO bygeT untatbes, kak 0.

**Mpn nameHeHnn KoadduumeHTa TpaHchopmMaLunum aBToOMaTUYECKN N3MEHSIIOTCSA YCTaBKN
HOMMWHaNbLHOrO TOKa M TOKa BTOPOW CTYMNEHW, a Takke fnepecynTbiBaeTcs MUHUMAarbHbIW TOK
AvanasoHa no popmynam

IH, l2cr = KT - 5A, (11)
IMnn = KT - 1A, (12)
roe | — HOMUHanbHbIN TOK, A;
l2ct — TOK 2-1 cTyneHn, A,
[MVH — MMHUMAarbHBIN TOK, A;
KT — K0oadhdnumeHT TpaHcdopmMmaunu.

Takum obpasom, Anst U3MeHeHMs KoddduumneHTa TpaHcopmaumnm n HOMUHaIbHbBIX TOKOB
nepBbiIM MeHSIETCA KOAPMUMEHT TpaHcdopmauun, a 3atemMm - TOku. [lpun wnameHeHuu
KoapuumMeHTa TpaHcopMauunm U3MeHseTca Takke W dopmaT CYATbIBAEMbIX W
3anncbiBaeMbIX 3HAYEHUN YCTABOK HOMWHANbHOMO TOKAa M TOKa BTOPOM CTYMEHW COrnacHo
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Tabnuue 8.
Ta6bnuua 8
[lnana3oHbl 3Ha4YEHUI, KOTOPbIE
KoadhdpmumneHT [vanasoHsbl 3anuncbIBaOTCA UMM CYNTBIBAKOTCS B
TpaHcdhopmaunu, Kt 3Ha4YeHNs TOKOB Modbus npun gaHHom kKoadhdunumeHTe
TpaHcgopmauuu

(1...2) (1,00...9,99) A (200...999)

(3...20) (3,0...99,9) A (30...999)

(21...200) (21...999) A (21...999)

***3anncb 0 B nobon m3 agpecoB 70-71-72 npuBenet Kk cbpocy moTopecypca, 3anucb
no6boro Apyroro 3Ha4YeHMs BbI3OBET OWMOKY Ananas3oHa AaHHbIX 3.

****TeneynpaBneHne MMeeT NPUOPUTET HUXKe, YeM annapaTHas vacTb. Hanpumep: npu
cpabaTtbiBaHUN pene aBapum U OLHOBPEMEHHOW MOMbITKE ynpaBneHna um, Oyaet oTtocnaHa
owmnbka 4.

FKBUTUPOBAHUE BbINOSTHAETCA C NOMOLLBI (yHKUMM 05, yCcTaHOBKOM «BbIXxoda» B
coctosiHne ON. dyHkumen 01 aToT agpec Bcerga ymtaetca kak OFF.

CbopmaT 3arnncbiBaeMblX U CHUTbIBAa€MbIX OaHHbIX NpBeOEH B Tabnuue 9.

Tabnuua 9
dopmaTt OnucaHune
Llenoe ymcno (ons TOKOB M MOLLHOCTEN A5 NPaBuibHOro otTobpaxeHus B
F1 amnepax, BaTTax u ksapax Heobxoammo genutb Ha 10, a Ansa cos @ —4ennTb Ha

100 (100=1.0))

F2 [ea cumona ASCII

CocTosiHMe ANCKPETHbIX BXOAO0B

But 0 — patyuk 3aronneHus (3amkHyT - 1, pa3oMkHyT - 0)
but 1 - MNYCK

But 2 — BTropas cTyneHb

But 3 — gatumk cyxoro xofa (3aMKHyT -1, pa3oMKHyT - 0)

F3 Byt 4 — patunk HMXHEro ypoBHS (3aMKHYT -1, pa3oMKHYT - 0)
But 5 — gatymk BepxHero ypoBHS (3aMKHYT -1, pa3oMKHyT - 0)
But 6 — patunk aBapumMHOro YpOoBHSA (3aMKHYT -1, pa3oMKHYT - 0)
But 7 — Tanmep (BkntoyeH 0, oTkntoYeH 1)
Butbl 8-15 peseps
CocTosiHMe AUCKPETHbIX BbIXOO0B
But 0 — pabota pene K1 (Pabota)
But 1 — pabota pene K2 (Asapus)
F4 But 2 — pabota pene K3 (Meperpyska), 4ns MMNynbCHOrO pexunma paboTbl pene
yKa3blBaeTCHA He pearibHoe COCTOsIHME perie, a TO, YTO BKIIOYEH CaM PEXUM
neperpysku

butbl 3 -15 — peseps
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PEJNE 3AWNTBI OBUTATENA POL-06

MpogomkeHne Tabnuubl 9

dopmat OnucanHune
But 0 - neperpyska no Toky casbl A
But 1 - neperpyska no Toky ¢asbl B
BuTt 2 - neperpyska no Toky ¢asbl C
but 3 — aBapusa no 6noknpoBke poTopa
But 4 — aBapusa N0 MUHUMaIbLHOMY TOKY
But 5 — aBap1s N0 MMHUMASTIbHOMY HaNPSXXEHUHO
But 6 — aBapusa no MakCcuMansHOMY HanpPAXXeHUIo
buTt 7 — aBapusa no YepegosaHuto gas
F5
But 8 — 06pbIB (hasbl N0 HANPSHKEHUIO
but 9 — aBapusa no acummeTpun cas
But 10 — 06pbIB hasbl N0 TOKY
But 11 — aBapus no Toky yTeuku
But 12 — aBapusa no conpoTUBNEHUIO U30NALUN
but 13 — aBapua no 3anunaHuio
But 14 — orpaHnyeHne konnyecTBa NyckoB
But 15 — aBapus no npeBbILLEHNIO TEMNEPATYPbI
Appec 70-71 cogepxuT 3Ha4yeHne moTopecypca B hex-cpopmarte. B 70-m agpece
6 XpaHAaTcsa cTapwue aea 6anta, B 71-m - mnaalwme asa 6anrta. Tak kak
MakcumarbHOe 3HavyeHue moTopecypca paBHo 99999 yacos nnu B hex-dpopmare
0x1869F, To 3HauyeHne permnctpa 70 moxeT 6biTb Nnwb 0 unn 1.
Hactpownku nHrepdenca nepegaym gaHHbIX
but 0 — peseps
but 1 - 4800
But 2 — 9600
But 3 — 19200
but 4 — 38400
but 5 — peseps
but 6 — 6e3 6uta naputeta
F7 But 7 — yeTHbIN BUT NapuTeTa
BuT 8 — HeueTHbIN BUT NnaputeTa
but 9 - peseps
But 10 — pe3seps
but 11 — peseps
but 12 - peseps
But 13 — 1 cton-6ut
but 14 — 2 cton-6uta
but 15 — peseps
But 0 — KoHTponb conpoTtuBnennsa nsonaumm (1 — Bkn, 0 — BbIkn)
But 1 - dyHKUMA MMHUManbHoro Toka (1 — Bk, 0 — BbIKM)
s But 2 - ®dyHKLMa kopoTko3amkHyToro potopa (1 — Bkn, 0 — BbIkn)
But 3 - dyHKUMS MMNYNBCHOTO pexnma pene neperpysku (1 — Bk, 0 — BbIKIT)
But 4 - ®yHKumMsa Toka yTeukm (1 — Bk, 0 — BbIKI)
But 5 - KoHTpornb 3anunaHus koHTakTos nyckatens (1 — Bk, 0 — BbIkI)
But 1 - ®yHKumMsa BTOpOM cTyneHu anektpoasuratens (1 — Bkn, 0 — BbIkN)
E9 But 2 - KoHTponb YyepepoBaHusa ¢as (1 — Bkn, 0 — BbIkM)
But 3 — lNepekntoyeHne anropuTMoOB Hakayku/Bblkayku pesepsyapa (1 — Bbikadka,
0 — Hakauyka)
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MpogomkeHne Tabnuubl 9

dopmat Onucanune

dopmart aaTbl/BpeMeHU
Bant 0 — roa (nocnegHue 2 undphbl)
Bant 2 — mecsu,

F10 Bant 3 — uncno
Bant 4 — yachl
Bant 5 — MUHYTBI
Bant 6 — cekyHabI
Popmart Bepcum NO
But 0

=> (l'og npowmekn) — 8, AnanasoH = (8...11)
But 1
but 2
but 3
=> (Mecsy npowmskn) , ananasoH = (1...12)

but 4
but 5

F11 === == == = —=———=————==—=—=——==—= == == = =—====
but 6
but 7
but 8 => (Yncno npowwmBku), guanasoH = (1...31)
but 9
But 10
But 11
but 12
but 13 => (Homep npowwmskn), ananasoH = (1...31)
but 14
but 15
But 0 -1 pe3eps (Bcerga yntaetca kak 1)

F12 But 2 peseps (Bcerga untaetcs kak 0)
But 3 npoBepka, BkntoveH nu MNyck (0 — Bkn, 1 — BbIKN)
But 0 -7 3Ha4YeHne TemnepaTypsbl

F13 But 8 nnmoc/munyc (nmoc — 1, MuHyc -0)

But 9 (gaTumk noaknoyeH - 1)
But 10-15 peseps.
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PEJNE 3AWNTBI OBUTATENA POL-06

MpogomkeHne Tabnuubl 9

dopmat OnucanHune
Bawnt 0 — kog cobbITna (3HaYeHne koaoB cobbITMi: cMm. Tabnuuy 8)
Bant 1 — geHb cobbiTUsa
Bawnt 2 — mecsay, cobbiTus
Bant 3 — rog cobbiTus
BanTt 4 — yac cobbITus
Bant 5 — MnHyTa cobbITna
Bawnt 6 — cekyHaa cobbiTuA
Bant 7 — untaetcs kak 0 (Hy>keH A4ns COBMECTUMOCTU € PyHKLMeER 3)
Hanee naoyt 5 BapnaHToB:
a) [lna kogos cobbiTnss ananasoHoB 1-15, 45, 60-61 Bce ocTaBLumecs
BGanTbl ynTatroTcs Kak 0.
6) [lns koga cobbiTna 16 (UmMKnNuyeckas nepesannucb MoTopecypca)
BanT 8-11-3HayeHne moTopecypca, Yachl
BanT 12 - 3Ha4YeHne moTopecypca, MUHYThI
B) [Ans koga cobbitns 43 (HapyLueHne n3onsummn)
Bant 8 —untaetca kak 0
Bant 9 —3HayeHue conpoTuBneHus nsonsaumm, B popmate X/10=Y MOmM Hanpumep
10=1,0 MOm
Bce octaBwmecs 6antbl yntaroTcsa Kak 0
r) Ans koga cobbitua 44 (aBapus no Temneparype)
BanT 8 — ecnu 3HayeHue 1 TO eCcTb 3HaK MUHYC, O - HET 3HakKa
Bant 9 — 3HayeHue TemnepaTtypsbl B rpaa.Ce.
Bce octaBwmecs 6antbl yntaroTes Kak 0.
F14 n) Ons koga cobbitvs ananasoHa 30-42
BanTt 8
=> 3HayeHune Toka dasbl A B opmarte X/10=Y amnep. Npmumep 100=10.0A
Bant 9
Bawnt 10
=> 3Ha4veHue Toka pasbl B B popmate X/10=Y amnep. Npumep 100=10.0 A
Bant 11
Bawnt 12
=> 3HayeHune Toka dasbl C B dopmate X/10=Y amnep. Npumep 100=10.0 A
Bant 13
Bawnt 14
=> 3HayeHue ToKa yTeuykn, B %
Bawnt 15
Bawnt 16
=> 3Ha4vyeHne HanpsxeHns gpasbl A, B BOrbTax
Bawnt 17
Bawnt 18
=> 3HayeHne HanpshkeHns dasbl B, B BOnbTax
Bawnt 19
Bawnt 20
=> 3Ha4veHne HanpsxeHus gasbl C, B BONbTax
Bawnt 21
e) [Ans koga cobbiTna 090
Baunt 0 => 90, BCe ocTanbHble YntarTcs, kak 0
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MpogomkeHne Tabnuubl 9

dopmat OnucanHune
But 0 — NHTepean 3 (1 - Bk, O - BbIKI)
But 1 - UHtepsan 2 (1 - Bkn, O - BbIKN)
But 2 - Untepsan 1 ( 1 - Bkn, O - BbIKN)
But 3 - UHTtepBan 6 (1 - Bkn, O - BbIKN)
F20 But 4 - Untepsan 5 (1 - Bkn, O - BbIKN)
But 5 - UHtepean 4 (1 - Bkn, O - BbIKN)
but 6 - peseps
but 7 - Peseps
But 8 — ®yHkumsa Tanmepa (1 - Bk, O - BbIKN)
£21 Bant 0 — Yacebl

Bant 1 — MuHyThI

Tabnuua 10 - Kogbl cobbITuii Ans xxypHana cobbiTui

Kon CobbiTne
001 BkntoyeHne nutaHune pene

002 BbIkntoyYeHne nutaHus pene

003 MecTHOE n3amMeHeHue ycTaBokK

005 C6poc aBapunHbIX PEXNMOB

006 [(OTOBHOCTL pene

007 [Myck gBuratens

008 Cton gBurartens

009 [MoBTOpHAasA roTOBHOCTL perne

010 PaspeweHue no sxogy “INyCK”

011 3anpet Ha Bxog “MYCK”

012 BkntoyeHre BTOpon CTyneHu

013 BbIKkrtoYeHNe BTOPOU CTyneHn

014 BkntoyeHne roToBHOCTU MO BPEMEHMN
015 BbIkntoYeHne roToBHOCTY MO BPEMEHU
016 3anncb pas B CyTKM B XXypHan cobblTUin 3Ha4eHNA MOTopecypca
030 [MpeBbIeHNs HaNPsXKeHNs

031 [MoHmKeHne HanpsXKeHns

032 HenpasunbHoe YyepegoBaHne gas
033 [Meperpyska no Toky pasa A

034 [Meperpyska no Toky ¢asa B

035 [Meperpy3ka no Toky ¢pasa C

036 KopOoTKO3aMKHYTbIN pOTOP

037 MwWHMManNbHbIN TOK

038 O6pbiB hasbl HANPSKEeHUs

039 O6pbiB hasbl TOKa

040 AcvmmeTpua Toka

041 YTeyka Toka

042 3anvnaHue

043 HapylieHune nsonsaumm

044 [MpeBbiLeHne TemnepaTypbl

045 OrpaHun4yeHne nyckoB

060 Cpabotan gatyuk “ABapuinHbIN YPOBEHbL”
061 Cpaboran garyuk “3atonnexHune”

062 Cpabotan gatyuk “Cyxon xoq”

090 HeTt cobbiTni
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UteHune paHHbIX XypHana cobbiTum

Tabnuua 11 - CTpykTypa 3anpoca Ha YTEeHWE AaHHbIX XXypHana cobbiTum

XX 0x03 0x04 XX 0x000B XXXX
1 6ant 1 6ant 1 6ant 1 6ant 2 6anTa 2 6banTa
. Homep Konun4yectBo
Anpec pene PyHKUNMS gaqaejlej:;” CYMTLIBAEMOIO agpecos CRC
pecp YyTeHunsa Apec A4 cobbiTna (1-e Bcerga
MODBUS
Ha4nHaeTcs ¢ 0x00) | pmkcupoBaHo
Tabnuua 12 - OTBET Ha 3anNpoC YTEHWs XXypHana cobbIiTum
XX 0x03 0x16 X... X XXXX
1 6ant 1 6ant 16anT 22 6ant 2 banTta
Appec pene | ®yHkuma yteHna | Kon-so 6ant nHgopmauyum | Mudopmaums (F14) CRC

BbicTpoe yTeHue pene

Ta6bnuua 13 - CTpykTypa 3anpoca.

XX 07 XXXX
1 6ant 1 6awnt 2 banTa
Appec pene DyHKUNA CRC
Tabnuua 14 - CTpykTypa oTBeTa
XX 07 XX XXXX
1 6ant 1 Gant 1 Gant 2 banTta
Appec pene DyHKUMA NHpopmaums (F12) CRC

O6paboTka owmnboK

MpoucxoguT, Korga pene He MOXeT Mo TOM WUANM MHOW MpUYMHE OTBETUTbL Ha
agpecoBaHHbIN 3anpoc.

Tabnuua 15 — OTBeT Ha HeNpaBUIbHbIA 3anNpPOC

XX XX
1 6ant 1 6ant 1 6ant 2 banta
Apnpec pene Kop doyHKumm Kopg HencnpaBHOCTU CRC

Koa dyHKUMM paccunTbiBaeTCs NO Cneaytolemy anroputmy: K HoMmepy yHKLMN YTEHUS-
3anucyu 3anpoca, KOTOpbl Bbi3Ban OLWMWOKY, B cegbMon OWUT 3anucblBaeTcs eavHuua.
Hanpumep, owmnbky Bbi3Ban 3anpoc uyteHns N 6ant (pyHkuma 03h = 00000011b). Kopg
dyHKUMM owmnbkm B AaHHOM cnydae b6ygeT paseH 10000011b = 83h. Kog HewmcnpasHOCTU
GepeTca ns Tabnuubl 16.

Tabnuua 16
Kog HencnpaBHOCTHU OnucaHne

01 HeBepHasa yHKuma 3anpoca (3anpalumBaemon yHKUNN He
CyLLleCTBYeT).

02 [aHHbIX N0 JaHHOMY aZipecy He CyLLeCTBYeT.
[laHHble, KOTOpbIE 3anUCbIBAOTCA B PErUCTP, NPEBbILAT

03 AONYCTUMbIN ANS JaHHOro pernctpa agnanasoH (pyHkumm 06 n 05) nnu
3anpawmBaemMoe KonmyecTBo 6anT BbIXOAUT 32 AONYCTUMbIN
ananasoH (yHkumm 03 n 01)

04 KomaHga TeneynpasreHns He BbiNoJiHeHa.
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PEJNE 3AWNTBI OBUTATENA POL-06

15 TEXHNYECKOE OBCJTYXXMBAHUE

Mepuognyeckn ocmaTpuBaTb COCTOSIHAE KMEMM [ONs BHELWHWX MOOKMOYEHUN, He
Aonyckatb UX 3arpsisHeHVs, yoanatb Mbiflb C KOpryca pene u 0CoBeHHO C TOKOBeOyLUMX
yacTen NOACOEOMHEHHbIX MPOBOAOB, MPOBEPATb HALEXKHOCTb WX KPEnmeHust K KNneMMHOW
KONoake v B MoAkntovaembix pasbemax. [Npy HeobxoauMMOCTK, yKasaHHble geTtanu crnegyet
OYMCTUTbL OT CrefoB KOPPO3UU N NOATAHYTbL BUHTHLI KPEnrneHus npoBoaoB U perne.

OanH pa3s B TpU roga pekoMeHayeTcs NpoBepsTb TOYHOCTb WM3MEpPEHUA pene no
HanNPsXXeHUo, TOKY U CONPOTUBIIEHNIO U30MALUN HA COOTBETCTBUE AaHHbLIM, NPpUBEAEHHLIM B
pasgene 3.

16 KOMIMNEKTHOCTb

B KOoMNekT nocTtaBkn BXOOUT:

Pene sawmtbl asuratensa POLL - 06.........coo oo e 1 wr.
PYKOBOACTBO MO SKCTIMYATALIMM . ...neeeiteiteiit ceeeeeeieeeaeeeeeneaeaaeeeneeneenens 1 wr.
KomnakTt-amck ¢ nporpammMHbiM obecneveHnem «Relsis motor config»......... 1 wr.
[aTunk TeMnepaTypbl (MPY 3AKABE) .....uereeieeiee et e ee e et eeee e e eneanns 1 wr.

17 TAPAHTUN U3TrOTOBUNTENA

M3rotoButenb rapaHTupyet cootBetcTBue pene TY Y31.2-22965117-009-2012 npu
cobntogeHun notpebutenem ycnosuin TPaHCNOPTUPOBAHUSA, XPaHEHNS U 3KCNyaTaumm pene.

[[apaHTUWHBLIN CPOK JKcnsyaTauun pene - 2,5 roga B npegenax rapaHTUMHOIO Cpoka
XpaHeHus Co OHSA BBOAA perne B aKcrnyaTauuio.

[[apaHTUNHbIN CPOK XpaHeHuda - 3,5 roga oT AaTbl M3rOoTOBIEHUS pene.

18 TPEBOBAHWA BE3OIMNMACHOCTU

KoHcTpykums pene obecneuymBaeT 6e3onacHOCTb OOCNyXMBaAHUS B COOTBETCTBUU C
FOCT 12.2.006-75 n gaBnseTca noxapobesonacHon. 1o cnocoby 3awmTbl OT MNOpaKeHus
3NEKTPUYECKMM TOKOM pene cooTBeTcTBYHOT Kraccy 0 no FOCT 12.2.007-75.

OkcnnyaTtaumsa n obcnyxmBaHue pene paspelaeTtcsa nuuam, npowenwmnm cneynanbHyo
NOArOTOBKY M O3HAKOMMUBLUMMCS C HACTOSALLUMM PYKOBOACTBOM MO SKCMnyaTauuu.

CteneHb 3awmtbl obonoukon pene — IP 40 [OCT14254-96, cteneHb 3awuTbl
KOHTaKTHbIX BbiBOAoB — [P 10 TOCT14254-96.

Ha knemmax pene MmelTcs onacHble AN KU3HU HanpshKeHWsi, NO3TOMY MOHTaXHble,
PEMOHTHbIE U nNpodunakTnyeckme paboTbl C pene u anekTpoasuratenemM HeobxoaAnMo
BbINOSTHATb B 06€CTOYEHHOM COCTOSHUMW.

KHonka “CTOIN” B cxeme ynpaBneHusa ABurateniemM npu aBTOMATMYECKOM peXume
paboTbl AOMKHA UMETb MEXaHMYECKYHD CaMOBITOKMPOBKY HaXaTus.

K pene HeobxoanmMo NOAKMIOYUTL 3alLUTHOE 3a3eMIeHNe.

BHUMAHUE: BE3 3ALUUTHOIO 3A3EMIIEHUA SKCIMNYATUPOBATD
3AMNPELLUAETCA!

3arnpeLleHo CHUMaTb 3aLLUTHBIN KOXKYX C pere 1 BKNoYaTb €ro CO CHATHIM KOXYXOM.
19 XPAHEHWE U TPAHCTOPTUPOBAHNE

Pene B ynakoBke npeanpuaTUS-U3roToBUTENS OOSMKHbI XPAHUTLCA B OTannMBaeMbiX U
BEHTUNMPYEMbIX XpaHunuLax npu temnepatype ot nnoc 5 ao nntoc 40°C n oTHOCUTENBHON
BnaxHoctn He 6Gonee 80 % npu Temnepatype nnoc 25 °C npu OTCyTCTBUM B BO3QyXe
arpeccuBHbIX NPUMECEN.

Ycnosusa xpaHeHust perie, BMOHTMPOBAaHHbLIX B annapartypy, He OOSTKHbl OTNMYaTbCs OT
YyCrnoBWUW aKcnnyataymu.
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PEJNE 3AWNTBI OBUTATENA POL-06

Pene B ynakoBke npeanpuATUA-U3rOTOBUTENS MOXHO TpaHCNOPTUPOBATb KPbITbIM
KEenesHoAOPOXHbIM ~ MNNU  BO3AYLIHbIM  TpaHcnopToM ©e3 orpaHvyeHust pPacCTOsHUS.
ABTOMOOUMNBbHBLIM TPAHCNOPTOM — MO AOPOram ¢ acqanbTOBbIM MOKPLITUEM, HA PACCTOSIHME A0
200 kM, NO BYrbPKHBIM M TPYHTOBbLIM AOPOraMm - Ha paccTtosiHne Ao 50 kM, co ckopocTbio 40 40 KM/,
¢ o6bLwmMM YMcnom neperpy3ok ¢ O4HOro Buaa TpaHcnopTa Ha apyron He 6onee OByx.

Mpn 3TOM ynakoBaHHble pene AO0MMKHbl ObiTb 3awuueHbl OT HEenocpenCcTBEHHOro
BO3EeNCTBUSA CONTHEYHOM paguaumm n atTMocgepHbIX 0CagKoB.

Pene, npegHasHadeHHble ANS NPAMOro 3KcrnopTa, B CrneuuanbHOM YNakoBKE MOXHO
TpaHCNOPTMPOBaTb MOPCKUM TPAHCMOPTOM 6Ge3 OorpaHn4yeHns paccToaHna C cobnogeHuem
yKa3aHHOW BbllLe 3alMTbl OT BO3AENUCTBUSA KITMMATUYECKUX DaKTOPOB.

[Mpn TpaHcnopTMpOBaHWUM perie B YCIOBUSAX, OTNIMYAIOLWUXCA OT YCOBUM 3KCNIyaTauuu,
OHM A0SMKHbI BbITb CHATbI C Ppa3beMOB, YNakOBaHbl B YNAKOBKY NpeanpuaTuUa-M3roToBUTENS m
3alumLleHbl OT BO3OENCTBMSA KNUMaTUYECKNX (paKTopOB.

20 CBEAEHWA OB YTUITN3ALINA

lMocne oTkasa pene (He nognexalliero PEMOHTY), a TaKkke OKOHYaHUSA cpoka Cry0bl, ero
YyTUIN3NPYIOT.

OcCHOBHbIM  MeTOOOM  yTunu3dauum aensetcsa pasbopka pene. [lpun  pasbopke
uenecoobpasHo pa3genaTb maTepuanel Ha rpynnbl. 3 coctaBa pene nognexaT yTunmnsaumm
YyepHble M LUBETHblE MeTanmbl, NacTMacchl. YepHble MeTanmbl Npu yTunmusaumm Heobxoammo
pasgensiTb Ha CTanb KOHCTPYKUMOHHYHO U 3NEKTPOTEXHUYECKYHD, a LUBETHble MeTannbl — Ha
Menb M crnaBbl HA MEHOW OCHOBE.

YTunusaumsi AormkHa NpoBOAUTLCA B COOTBETCTBMM C TpPebOBaHUSMU pervoHanbHbIX
3aKOHOOATENbCTB.

21 CBUOETENBCTBO O NPUEMKE

Pene POU-06 npoBepeHO NO nporpamMme  MNpPUEMO-COATOYHbIX  UCMbITAHUMN,
cooTtBeTcTBYET TY ¥31.2-22965117-009-2012 1 npmn3HAHO rogHbIM K 3KCnyaTauum.

KoHTponep [ata
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PEJNE 3AWNTBI OBUTATENA POL-06

MpunoxeHune A
(obsa3aTenbHoe)

3anuncb 0603HaYeHUs perne nNpu 3akase U B AOKYMeHTaLun apyroro nagenus

B 3aka3se Ha pene A0MmMKHO GbIThb YKa3aHo:

HanMeHoBaHWe 1 T1un pene;

KNnMMaTn4ecKkoe UCMNOJIHEHUE N KaTeropmna pasmMeLleHns;
HOMUWHalrlbHOE HanpdaxXeHne n 4acTtoTa,

Hann4yne gat4vymnka temnepartypbl;

HOMep TEXHUYECKNX yCJ'IOBI/II7I.

Mpumep 3anuncu obosHaveHns pene PAL, - 06 BbICTynatoLiero MCNOSIHEHNSA Npw 3akase u
B AOKYMeHTauuun gpyroro nsgenus 6e3 gatymka temnepartypsbl.

«Pene sawuntbl gsuratens PLL -06 - B Y3, 3x(220/380) B; 50 'y,
TY ¥31.2-22965117-009-2012».

Mpumep 3anucm obosHayeHnsa pene PAL -06 yTonneHHOro NCNONHEHNSA Npu 3akase U B
OOKyMeHTauumn Apyroro u3genus ¢ JaT4nmkom Temnepartypbl.

«Pene sawwutbl geuratena POL, -06 — Y Y3, 3x(220/380) B; 50 Iy, ¢ patymkom
Temnepatypsbl, TY ¥31.2-22965117-009-2012x».
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MpunoxeHune b
(pekomeHgyemoe)

MpumepHas cxema KOMOMHMPOBAHHOIO ynpaBreHnsa Heckonbkumn pene PLL, — 06

M1 - ocHosHoU,

A .
B M2 - pe3epeHbil,
C M3 - dybrnupyrowuti
N Al
F1 \' Y )\ S1 PL - 06 «PA3PELLIEHVE
PABOTbI»
| — Msonsauus |1 12| 2-s5 cmyn. SA2
>—| | Hanpsix C. | 2 11  [yck b
o 3\ Hanpsx B | 3 10| O6wudi
K11 Hanpsix A | 4 - —— 9 |ITepeepyska
SA Helimpans | 5 e 8 | Mepeapyska
BxodIC |6 7| Asapus
E Beixod IC |7 2l 6 | Asapus
x
% Bxod 1B |8 C 5| Paboma
Beixod 1B | 9 i 4 | Paboma
Bxod IA_[10] [Kih 3T PaGoma
Boixod 1A |11 L 12| Paboma
SB1 Bawum. 3az.|12 1| Paboma
«[TYCK» XT1 XP4 —‘
A
B
C
N A2
- Hamyuk
F1 YY) St )
— PAL| - 06 HedocmamoyHoll
— npou3godumernbHocmu
| — Msonsyus |1 12|2-5 cmyn. [ _I
| Hanpsix C. | 2 11|  yck b |
o 3\ Hanpsx B | 3 10| O6wutli : |
|
Hanpsix.A | 4 9 |Mepeepyska) ———————
SA Hetimpans | 5 ” a1 8 |Mepeepyskal
o BxodIC |6 7| Asapus
é g Beixod IC |7 - 24 6| Asapus
kS S Bxod 1B |8 C 5| Paboma
i % Bbixod 1B |9 ¥4 | Padoma
BxoolA 1ol [kik 3T PaGoma
K1.2 Bbixod 1A |11 i \——12| Paboma
SB1 [3awum. 3a3.|12 \E 1| Paboma
«[TYCK» XT1 XP4 —‘

A
B
C
N A3
F1 N\ st PL - 06 «PA3PELLIEHVE
— PAGOTbI»
| — Msonsayus |1 12|2-5 cmyn. SA2
| Hanpsix C. | 2 11|  yck b
[ N 3\ Hanpsix B | 3 10| Obwudi
K11 Hanpsx.A | 4 —— 9 |Mepezpyskal
SA Hetimpans | 5 K31 8 |IMepeepyskal
o BxodIC |6 ” ol 7| Asapus
3|2 BoixodIC |7 — 6| Asapus
§ :;g Bxoo 1B |8 C 5| Paboma
L= Bbixod IB_| 9 "\l 4] Padoma
Bxoo 1A |10| [k} 3] Paboma
K1.2 Bbixod 1A |11 L il 2 | Paboma
SB1 3awum. 3a3.12 — 1| Pa6oma
«[TYCK» XT1 XP4 —‘
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MpunoxeHune B
(o6sa3aTenLHOE)

Tabnuua B.1 - [lepeyeHb pexxnmMoB NporpamMmmMmmnpoBaHns

Hactpownka
Pexum HassaHune napameTtpa Ananason
P P 3HAYSHWI 3aBog- dakTn-
cKas 4YeCKn
0 KoappumumneHT TpaHchopmauum (1...200) 1
1 HomuHanbHbIN TOK anekTpoaBuraTens
npu KoadpduruneHTe TpaHcopmaLumn:
(1...2) | (1,00...9,99) A 5,00 A
(3...20) | (3,0...99,9) A
(21...200) | (21...999) A
2 HoMuHanbHbIN TOK 2-11 CTYNEeHn
anekTpoasuraTens Nnpu koapduuneHTe
TpaHcopmaummn: (1...2) (1,00...9,99) A 5,00 A
(3...20) | (3,0...99,9) A
(21...200) | (21...999) A
3 KpaTHOCTb neperpysku (1,1...6,0) 2,0
4 MuHUManbHbIN TOK 3nekTpoaBuraTens (20...80)% 50%
5 [vana3oH acuMmmeTpun TOKOB (20...50)% 20%
6 Tok yTeuyku (5...10)% 10%
7 ConpoTuBneHne nsonaumm (0,2...1,00MOm | 0,5 MOm
8 HomuHanbHoe HanpsixeHne 220B —
9 MakcumarnbHoe HanpskeHue (240...280) B 250B
A MwuHuMansHoe HanpsxeHne (150...210) B 190 B
b MMcTepesnc MMHUManbHOrO HaNpPsXXeHUs (5...20)% 10%
C MakcumanbHasa TemnepaTtypa (40...100) °C 50 °C
d KonnyecTBO NOBTOPHbLIX MYyCKOB (0...100) 4
E 3agepxka o nycka (1...30) c 2cC
F Bpems nycka (1...300) c 1c
0. Bpemsa oo noBTOpHOro nycka (1...120) c 5c¢
1. 3agepxka no MMHUMarnsHOMY TOKY (1..250) c 5c¢c
2. 3ageprkka no 6rokMpoBKe poTopa (0,5...10,0) c 1,0c
3. 3agepxka no acummeTpun (1..120) c 5c¢
4 3agepxka no MMHUMansHomy / (1...250) ¢ 5¢
MaKCMManbHOMY HaMNpPsHXXEHUIO
5. Bpems BknoveHna pene K3 (1...30) c 1c
0. Bpems BbiknoveHus pene K3 (1...30) c 1c
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MpogomkeHne Tabnunubl B.1

Pexum | ~ 2% HassaHue napameTpa Ananason 3 HaCTpOVIqlga
psa P P 3HaYeHUn aBoA- aKTh-
ckas Yecku
cT | OYyHKUMSA KOPOTKO3aMKHYTOro potopa BKI1 / OTKN BKI1
7.| cp | KOHTpOMnb MUHUMAmbLHOMO TOKa BKI1 / OTKN BKI1
Mn | KOHTponb conpoTMBAEHNSA N30MALMn BKN / OTKI BKN
§ ¢t | KOHTpOonb 3anMnaHust KOHTaKToB BKI1 / OTKN BKJ1
g’ 8 cp | KOHTposnb TOKa yTeuku BKN / OTKN BKN
x| o
> Mn DYHKUMA UMMYIbCHOIO peXxuma perne BKA | OTKI oTKI
e neperpysku K3
CT | 2-9 CTyneHb aneKkTpoasuraTens BKN / OTKN OTKN
9 cp | KoHTponb yepenosaHua a3s BKI1 / OTKN BKI1
AnropuTM Hakauyku / BblKayku BKJ1-BblKa4Ka
Mn Haka4ka
pesepByapa OTKI-HaKadka
MpymMeyanue - L/ - pyHKUumMs BKnodeHa, /7 - yHKUMUS OTKIOYEHa.
MpogomkeHne Tabnunubl B.1
Pexim | 2% HassaHve napameTpa Ananagon Hactpoika
pag P P 3HaYeHui 3asop- | PakTy-
ckas Yecku
A. — | OBHyneHne cyeT4MKa MoTOpEecypca 000 111
1-06.00
1 2 -08.00
| 1. 20) 3HayeHne MeTOK BPpEMEHMU (00.00...23.59) | 3-12.00
4 -18.00
5-22.00
ct | Pexum paboTtbl B 1-M nHTEpBane BKIN / OTKN OTKN
I cp | Pexum paboTtbl BO 2-M MHTEpBane BKM / OTKN BKJ1
mn | Pexunm paboTbl B 3-M MHTEpBane BKIN / OTKN OTKN
ct | Pexxum paboTbl B 4-m nHTEpBane BKM / OTKN BKI
1. cp | Pexum paboTtbl B 5-M nHtepeane BKN / OTKN OTKJT
mn | Pexum paboTbl B 6-M nHTepBane BKM / OTKN BKI
dr — |log (2000...2099)
dn — | Mecsu (1...12)
dd — | OeHb (1...31)
ch — | Yac (0...23)
cn — | MunyTta (0...59)
CcC — | CekyHnpga (0...59)
70
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MpogomkeHue Tabnuubl B.1

Pas- [nana3oH HacTpoika
Pexum HasBaHue napameTpa - 3aBos- dakTu-
pag 3Ha4YeHuM
ckas YeCcKu
b. — | YcTaHOBKa agpeca ycTponcTea (1...32)
YctaHoBka Stop-6uta:
ct | 0 - 1-1 Stop-6ur, (0...2)
1 — 2-n Stop-6ut
YcTtaHoBka 6uta MaputeTta:
cp 0 — Ges 6VI:I'a MapwuteTa, ©...2)
C 1 — 4yeTHbIN,
) 2 — HeYeTHbIN
YcTaHOBKa CKOpOCTM 0bMeHa:
0 — 4800 6uT/c,
mn | 1-9600 6ut/c, (0...3)
2 — 19200 6uT/c,
3 — 38400 6ut/c
d. — | ®yHKUMA paboTbl No Tanmepy BKI1/ OTKN OTKIT

Mpumevarve - L/ - Bkn, /7 - oTkn.

6nok. potopa

IHOM. B

IMI/IH. — — —

MyckoBon Tok

Tok neperpysku

Pabounin Tok

Tok xonocToro
xona

Myck

Bpewms nycka

A

Y

PucyHok B.1 - [lnarpamma COOTHOLLEHNA YPOBHEN 3aNpOrpaMMmMPOBaAHHbBIX U NPOTEKAOLLMX B
anekTpoaBuraTene TOKOB
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	**При изменении коэффициента трансформации автоматически изменяются уставки номинального тока и тока второй ступени, а также пересчитывается минимальный ток диапазона по формулам 
	IН, I2Ст = Kт • 5А,                                                 (11)
	IМИН = Kт • 1А,                                                    (12)
	****Телеуправление имеет приоритет ниже, чем аппаратная часть. Например: при срабатывании реле аварии и одновременной попытке управления им, будет отослана ошибка 4. 
	*****Квитирование выполняется с помощью функции 05, установкой «выхода» в состояние  ON. Функцией 01 этот адрес всегда читается как OFF.

