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PEJE SAWNTbBI OBUTATENA POL-04

BHUMAHUWE!

Lo usyyeHus pykoeodcmea persie He eKrovYame!

HadexHocmb u dorieoeeqyHocmeb persie obecriedugaemcsi He MOJIbKO Kadecmeom perie,
HO U ripasursibHbIM cobt0deHUEM PeXUMOo8 U ycro8ul 3Kcrayamayuu, nosmomy cobnodeHue
gcex mpebosaHul, U3MOXEHHbIX 8 Hacmosuwem pykosodcmee o akcrinyamauyuu (P3),

aerissemcs obsszameribHbIM.

B ces3u ¢ cucmemamuyecKku rnpo8oOUMbIMU pabomamu Mo cosepueHcmaeo8aHuro
KOHCMPYKUUU U MEXHO02UU U320MOoesiIeHUSI 803MOXHbI HEBObWUE pPacxoxXo0eHuss Mexoy
pPyKog8oOCmeoM U riocmassisemMbiM u3desiuem, He enusrowue Ha rnapamempsl u30esnus, Ha
ycri08uUsi €20 MOHMaxka U 3Kcrlyamayuu.

U30enue colepxxum 3r1eMeHmMbl MUKPOSNIEKMPOHUKU, [03MOMYy MepcoHasi OO/KeH
npodmu crneuuarsnbHbIl UHCMPYKMa) U ammecmauyuro Ha [paeo 8bINoSIHeHUs pabom
(c yuemom HeobxodumbIx Mep 3awumel om 8030elicmeusi Cmamu4yecko20 afiekmpuyecmea).

UHcmpykmax dosmkeH rnpoeooumbsCsi 8 coomeemcmeuu ¢ OelicmsyrwuM 8 opaaHusayuu

10/10)KeHUEeM.
HanmeHoBaHue Penakuys [ata
Bepcuu

Bepcusa Ne 0 OpurmnHanbHoe nsgaHue
Bepcna Ne 1 M3gaHue ncnpaBneHHoe v JoNoSIHEHHOe
Bepcusa Ne 2 MN3gaHue ucnpaBneHHoe U A0MNOSTHEHHOE
Bepcua Ne 3 3gaHue ncnpaBneHHoe v JonoJsIHEHHOe
Bepcua Ne 4 M3gaHue ncnpaBneHHoe v JonoSIHEHHOe
Bepcusa Ne 5 MN3pgaHue ucnpaBneHHoe U A0NOSTHEHHOE 17.11.10
Bepcus Ne 6 M3gaHne ncnpasneHHoe 1 JONOSIHEHHOEe 10.10.12
Bepcusa Ne 7 MN3pgaHue ucnpaBneHHoe U A0NOSTHEHHOE 16.10.12
Bepcus Ne 8 M3gaHne ncnpasneHHoe 1 JOMNOSIHEHHOEe 08.08.14
Bepcusa Ne 9 MN3gaHue ucnpaBneHHoe U A0NOSTHEHHOE 16.10.14
Bepcua Ne 10 M3gaHue ncnpaBneHHoe v JoNoSIHEHHOe 24.06.16
Bepcuna Ne 11 M3gaHue ncnpaBneHHoe v AonoJsIHEHHOe 09.01.18
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PEJE SAWNTbBI OBUTATENA POL-04

1 HA3HAYEHWE

Pene sawutbl aeuratena PAL-04 (ganee pene) ¢ umgppoBon HaCTPONKON U MHOMKaALNEN
KOHTPOMMpPYEMbIX MNapamMeTpoB MpedHasHayeHo ANa 3awwmTbl TpexdasHbIX aCUHXPOHHbIX
anekTpoasuratenen ¢ HanpsbkeHnem nutaHna 3x220/380 B ot nocneacrteuim:

B ONUTENbHbIX HEBONbLUMX Neperpy3ok No TOKy;

B 60NbLUMX MMMYIIbCHBIX NEePEerpy3ok (KOPOTKO3aMKHYThIN POTOP);

B NpEBbLILLIEHNS YPOBHA acCUMMETPUN TOKOB (has;

» paboTbl C HEOOTPY3KOW;

B MPEBbLILEHNS NUTAIOLWEro HanpsKeHus;

B MOHWXXEHMWS NUTAIOLLErO HaNPsKeHUs;

B TOKa YTEYKM (3alumTa OT 3aMblkaHus Ha 3emsto no 310);

B HenpaBuribHOro (o6paTHOro) YepenoBaHusa a3 nepes NyckoM;

B MOHWXEHUS COMPOTUBIIEHNSA N30NAUNN SNeKTpoABUraTensa nepes nyckom;

B 3anMnaHns KOHTaKTOB NycKkaTens nepen nyckom;

» 00OpbiBa das;

B NpeBbILLEHNS OOMYCTMMOW TemnepaTtypbl HarpeBa (MpW YCTaHOBMEHHOM Ha Kopryce
anekTpoasuraTens n NoKNIYEeHHOM AaTuuke TemnepaTypsbl).

Pene nossonser npovsBoAnTb KOMMYTALMIO SNEKTPUYECKUX uenen npu SOCTUXKEHUU
KOHTPONMMpYEeMbIX MNapamMeTpoB OnpederieHHbIX, NpeaBapuTenbHO  3anporpaMMUpOBaHHbIX
ypoBHen. OOHOBPEMEHHO, KpOMe 3alMTHbIX (PYyHKUMKA, pene umMeeT BO3MOXHOCTb
MOHUTOPUHra crieayLwmnx napameTpoB:

» noTpebnaemoro Toka no kaxagon gase (la, Is, Ic);

B HanpspkeHus B ceTu no kaxagown ase (Ua, Us, Uc);

B 4aCTOTbl CETY;

B TEKyllen  TemnepaTtypbl  onektpoasBuratens  (MpyM  MNOAKIKOYEHHOM  JaTyuke
Temnepartypbl);

B BEMNYMHBI aCUMMETPUM TOKOB (pas;

B TOKa YTEUKM;

B CONPOTUBMEHNS U30MALMM SNEKTpoaBuUraTens 4o nycka;

B BEMMYMHbI AKBMBANEHTa TEMNSIOBOW SHEPTUu;

B CYMMapHOro BpeMeHu paboTbl anekTpoasuratens (MoTopecypc).

B KO3(ppMLMEHTaA MOLLHOCTHU (COS @) aNeKTpoABUraTens;

B aKTMBHOW MOLLHOCTM 3NEKTpoABMraTens;

B PEaKTMBHOW MOLLHOCTU aneKTpoaBuraTens;

B NOJSTHOM MOLLHOCTW 3neKTpoasuraTens.

Pene nmeeT BCTPOEHHbIE Yacbl peanbHOro BPEMEHW M XKXypHan cobbiTun. B XypHane
CcOoBbITMI (PUKCUPYIOTCS BCE BbIMOMHAEMbIE C perne u anekTpoaBuraTenemMm AenUCTBus, LaHHble
O MPOVCXOAMBLUMX aBapUMHbIX CUTyaLMaX C NPUBA3KOW K AaTe U BPEMEHW, OTCUMTbIBAEMbIX
Yacamu peanbHOro BpeMeHM.

O6bmeH wuHdopmaumen € BHELWHUMU YCTPOWMCTBaAMUM OCYLLECTBNSAETCS C MNOMOLLbHO
nHtepcernca RS-485 no npotokony Modbus RTU. lNMporpammHoe oGecneyenne (ganee MO)
«Relsis motor config», Bxogswee B KOMMNMEKT MNOCTaBKW, MO3BOMSAET OCYLLECTBATb
TENEeKOHTPOsb W TeneyrnpasreHne perie W anekTpogsurateneMm, a Takke CYUTbIBaTb
NMHpOPMaLMIO C XKypHana cobbITUi.

Pene nsrotaBnueaeTcs B UCNONHEHUAX Y3 ANS pallOHOB C YMEPEHHbIM KnumaToMm n T3
ON151 paioOHOB C YMEepPEHHbIM 1 Tponuyeckum knnmatom no NOCT 15150-69.

Pene cooteeTcTByeT TpebGoBaHWAM o6WMX TexHudeckux ycrosun no OCTY 3020-95
(FTOCT 12434-93).
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2 YCJIIOBUA SKCIITYATALINN

Pene moryT akcnnyaTupoBaTbCs B CneayoLwmnx yCroBusX:

- 3aKpblTble HeoTannMBaemble TMOMELLEHUsl, T[Ae Temnepatypa W  BAXHOCTb
HeCyLLLEeCTBEHHO OTNNYaKTCA OT TeMnepaTypbl U BMAaXXHOCTU OKPY>KatoLLLero BO3ayxa;

- AamanasoH pabounx Temnepatyp oT muHyc 30 go nntoc 55 °C npu BbICOTE MECTHOCTHU
0o 2000 m Hag ypoBHeM Mops (ans ucnosnHeHnus T3: oT muHyc 10 go nntoc 55 °C);

- OTHOCUTENbHas BMAXHOCTb OKpyxarwero Bosgyxa — 0o 98 % npu Temnepatype
nntoc 25 °C (ucnonHenune Y3) n go 98 % npu temnepatype nnoc 35 °C 6e3 KoHAeHcaumm
Bnaru (ucnonHexHune T3);

- OKpyXawLwas cpefa He B3pblBOOMNacHasl, He coepxallad TOKONpoBOAALWEW Mbinu,
arpeccuBHbIX ra30B Y NAPOB B KOHLIEHTpaUUsX, paspyLlaroLwmx N3onsaumo n Metansbi.

MexaHunyeckne BHelLLlHME BO3AeWCTBYOLLME pakTopbl COOTBETCTBYHOT rpynne M7 no
FOCT 17516.1-90.

[Mpn 3TOM pene ycTon4ymBbl K BUOPALMOHHBIM Harpy3kam:

- B AuanasoHe 4acTtoT oT 5 go 15 'y ¢ makcMmarnbHbIM yckopeHem 3g;

- B AguanasoHe vactoT oT 15 go 60 'y ¢ makcMmarbHbIM yCKOpeHueM 2g;

- B gmanasoHe vactoT oT 60 go 100 Ny ¢ MakcMmanbHbIM yCKOpeHnem 1g.

Pene BblaepxunBatoT:

- MHOTrOKpaTHble yaapHble Harpysku OnUTenbHOCTbo OT 2 o 20 MC ¢ MakCuManbHbIM
yckopeHueMm 3g;

- MHOTOKpaTHble yaapbl AnuTenbHocTbio (2-20) mc ¢ yckopeHunem 30 m/c? (3 g);

- pabo4ee NonoxeHve B NPOCTPaAHCTBE — BEPTUKANBHOE UIN FOPU30OHTalbHOE.

3 TEXHWYECKUE OAHHbIE U MAPAMETPbI

Perne oTHOCUTCA K CTaTUY4ECKMM perne MakcuMarbHOro Toka 6e3 onepaTtMBHOIO NUTaHUS,
C UMppoBOM WMHOMKAUMEN 3HAYEHUN KOHTPOSIMPYEMbLIX MapamMeTpoB W MnporpaMmmumpyemon
OVCKPETHOW YCTAHOBKOW MOPOroB OTKMKOYEHUS Mpu NpeBbIleHUN OOMYyCTUMbIX NapameTpoB
BXOHbIX BO3AENCTBYIOLUNX BENMNYMH.

M3mepuTenbHble TOKOBblE LENW pene pacCcyUTaHbl Ha NpSMOE BKMOYEHWe B Lenu
anekTpoasuratenen ¢ HOMMHaNbHbIM TOKOM A0 5 A uMnu 4epes BHELWHWE U3MepUTESbHble
TpaHccopmaTtopbl Toka Tvna T - 0,66 (Mnn nogobHble), ¢ koadhdPULMeHTOM TpaHchopmaumun B
ananasoHe (10/5...1000/5) n knaccom TOYHOCTM He Xyxe, 4yem 0,5.

Llenn Bbixoga 3awuTbl pene AOMKHbl paboTtaTb COBMECTHO C  KOHTAKTOPHbIMU
BbIKNIOYaTENAMU UK APYIrMMKU YCTPOMCTBAMM, NMPUCNOCOBNEHHbIMU K aBTOMaTU4eckon pabore
n obnagalownmMm  OTKNOYarLWwen CcrnocobHOCTbID NS TOKOB KOPOTKOrO  3aMblKaHMWS
3aluaemMon uenu.

3.1. OO6wwme napameTpbl
» HoMuHanbHble TpexdasHble asHble/NUHenHble HanpskeHus nutaHusa pene Unut.How,
HOMUHanbHon YactoTomn 50 My: 220/380 B.
» [Mpenensl 4ONYCTUMbIX OTKITOHEHWI HANPSXKEHUSA NUTaHUS:
e BepxHun npeaen: nntoc 30% ot Unut.Howm;
e HWXHUI Npegen: MuHyc 35% ot Unut.Hom.
» HoMMHanNbHbIV BXOOHOW TOK BHYTPEHHUX TPaHCOPMaTOpOB TOKa Mo Kaxaoun gpase: 5 A
» [InanasoH u3MepeHusi ToKa BHYTPEHHUMMU TpaHcopmMaTopamMu ToKa MO  Kaxaoun
daase: (0,1...50) A.
» CpefHss1 OCHOBHasi MOrpeLLUHOCTb U3MEPEHUS HanpsbKeHnsa u Toka (0o 5 A): He Bonee
2,5 % + egnHuua mnaglwero paspsaga.
Mpwn ToKkax cBbiwe 5 A NOrpeLLHOCTb paccymThiBaeTcs no opmyne:
0 <(2,5 + lnaw./5 - Ktp) % + egmHMua mnaglero paspsaa, rae
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d - NOrpeLHOCTb U3MEPEHUS, B NPOLIEHTaX;
Insm - n3mMepsieMblin TOK, B amnepax;
Ktp — 3anporpamMmmmpoBaHHbIi KO3 MUUMEHT TpaHCcdopmaLnu.

Mpn ncnonb3oBaHMM BHELIHUX U3MEPUTENbHbLIX TPAHCHOPMATOPOB TOKa K NOrpeLlHOCTU
cpabaTbiBaHUS perie no TOKy CyMMMUpPYeTCsl MOrpeLLHoCTb, onpeaensiemas KnacCcoMm TOYHOCTHU
NpUMeHsieMbIX TpaHCOPMaTOpPOB TOKA.

» CpefHsss OCHOBHasi MOrpPELUHOCTb WM3MEPEHUSA HanpPsPKeEHUsT U TOKa K KOHLY Ccpoka
cnyx0bl He NpeBbILIaeT ABOMHOIO 3Ha4YeHWs1 NOrPELLUHOCTU, YKa3aHHOW BbiLLE.

» [lononHUTENbHAA MNOrPELLUHOCTb M3MEPEHUS HaMpsXKeHUs U TOKa OT TemnepaTypbl He
npesbiwaeT 0,1% Ha 1 °C.

» [lorpeluHocTb cpabaTbiBaHMS BblAepKek no BpemeHun: He 6onee 1 c.

» [1nanasoH namepeHns ConpoTUBIIEHNSA N30NALMMK: (0,1...1,2) MOMm.

# [lorpeluHoCcTb n3mMepeHust cConpoTneneHnsa nsondauum: He 6onee 0,2 MOwm.

» [lnanasoH namepeHus yactotsl cetn: (45...55) L.

» [lorpeluHocTb n3mepeHust YactoTtbl: He 6onee 0,1 u.

» [lorpelwHocTb n3mepeHnst Temnepatypbl B agnanasoHe (40...100)°C: He Gonee 4°C;

b [lorpelwHocTb M3MepeHUss COS ¢, aKTUBHOW, pPeaKTMBHOM W MNOSIHOW MOLLHOCTU
aneKkTpoaBuraTensi He HOpMMpyeTCH, NX 0ToBpaKeHNne HOCUT MHCPOPMALMOHHBIV XapakTep.

» KonnyecTtBo 4eCATUYHbIX pa3psagoB nHankaropa: 4,

1 paspsg — pexum, 3 paspsga — 3HayeHue.

» KonnyecTBo CBETOANOAHLIX MHOMKATOPOB: 14;

Pa6oTa — nHgmMkaTop COCTOSAHUA OCHOBHOIO BbIXOOQHOMO pene;

Harpy3ku / lNeperpy3ku — nHankaTop TOKOBOW Harpy3ku / neperpysku;

Heporpy3ka — nHgukaTop XonocToro xoaa;

AcnmmeTpusa - HOMKATOP NPEBbILLEHNS aCUMMETPUN TOKa;

YTeuka - MHAMKATOP YTEYKM Ha KOpNyC aneKkTpoasuratens Bo Bpems paboTb;

U > - nHaukaTop nNpeBbILLEHNSA HANPSXKEeHUS;

U < - nHOUKaTOP NOHWXKEHUS HANPsHKEHUS;

ABC - nngukaTtop HenpasurbHOro YepegoBaHna as;

T C> - tHAUKaTop npeBblLLeHUs TeMmnepaTypsl,

OrpaHuyeHue NycKoB - MHANKATOP OrpaHNYEHNs KONMYecTBa NOBTOPHbIX MYCKOB,

U3onsauusa - vHaukaTop HapyLeHNsa ConpoTUBIIEHNS N30MALMUK;

3anunaHue - NHONKaTOP 3anunaHnsa KOHTaKTOB KOHTaKTopa uUnn nyckatens;

RX, TX — nHgunkatop curHanoB obmeHa no nHtepdency RS-485.

» CoxpaHeHne paboToCnoCOBHOCTM 4YacoB peanbHOro BPEMEHW Mocne OTKIYEeHUs
nUTaHUs oT pene: He MeHee 168 Yacos.

» KonnyecTtBo cobbiTnin, pernctpmpyemMblx B XXypHane: 100 coObITui.

» CoxpaHeHve MHopmauun B XypHane cobbiTUiA Nocrne OTKMYEHUA NUTaHUS OT pene:
Ha BCe BpeMs aKcnnyaTaumm pene.

3.2. [OmnanasoH HacTpoek napamMeTpoB MO HaMpPs>KEHWUIO

» Heperynupyemble HOMUWHanbHble asHble HanpsXkeHus nutaHusa pene  Unur.How,
nepemMeHHoro Toka yacrtotou 50 y; 220 B.

» HacTpowka nopora OTKMo4YeHUsa No MakcumarnbHoMy HanpskeHuio Uwmakc: (240...280) B.

» HacTpowika nopora OTKM4YeHUs N0 MUHUManbHoMy HanpsikeHno Uvnn: (150...210) B.

» [uctepesnc (Heperynupyembiin), N0 MakCUMarbHOMY HanpsbkeHuto: (4...6) %.

» [nuctepesnc (perynupyemsolin), N0 MUHMManbHoMy HanpsikeHuto: (5...20) %.

# [JMCKPETHOCTb HAaCTPOEK Mo HanpsXeHuwo: 1 B.

3.3. [umanasoH HacTpoek napameTpoB Mo TOKY
» HacTtponka koadpduumeHTa TpaHcgopmMaumm BHELLHEro TpaHcopmaTopa Toka Kr:
(1...200).
» Hacrpolika HoMMHanbHOro Toka asuratens lhom: (1...999) A.
» Hactporika nopora oTkntoYeHUst no GrokMpoBKke poTopa (KoadbduumeHTa neperpyskm no
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Toky): (1,1...6,0) - lHowm.
» HacTtponka nopora oTKNHYEHUS N0 MUHUMansHOMY TOKy: (20...80)% - IHom.
» HacTporika nopora OTKMYEeHUS MO aCMMMETPUM Toka Harpy3ku lacum: (20...50)%
[cPEOH.
» HacTtpowka nopora oTkro4eHns no Toky ytedku: (5...10)% lHom
» [ncTepesnc no Toky, Heperynupyembli: (4...6) %.
# [IMCKPETHOCTb HACTPOEK MO TOKY, B 3aBUCMMOCTU OT KOadhduLmeHTa TpaHcdopmaumm Kr:
e npn Kr=(1...2):  guckpetHocTb 0,01 A;
e npu K1 =(3...20):  auckpetHocTb 0,1 A;
e npu Kt =(21...200): anckpeTHoCTb 1 A.

3.4. [OmnanasoH HacTpOek napameTpoB Mo CONPOTUBIIEHUIO U30MALUN
B HacTpoka nopora OTKMKOMEHMS MO  COMPOTUBIIEHUIO  M3onsauMM OO Mycka:
(0,2...1,0) MOMm.
» ['nctepesnc no conpotueneHuto nsonauum: 0,2 MOm.

3.5. [mana3oH HacTpoek napameTpoB No Temnepartype
» HacTtponka nopora otkntoveHnsa no temnepartype: (40...100) °C.
» [nctepesnc no temnepatype: 10 °C.

3.6. [manasoH HacTpoek BpeMEHHbIX NapaMeTpoB

» HacTpowka BpemeHun 3agepXXkun 4O nycka anekTpoasuratens, tsag.nvek: (1...30) c.

» Hactporika BpeMeHu nycka anektpoasuratens, tnyck: (1...300) c.

» HacTporika BpemMeHu 3aepXku [0 MOBTOPHOrO Mycka anekTpoasBuraTens, tsannosT:
(1...120) c.

» Hactporika BpeMeHU 3a4ep>KKn OTKMYEHUS N0 MUHUMAIbHOMY TOKY, taagxx: (1...250) c.

» HacTponka BpemeHu 3aJepXKM OTKIMIOYEHUS MO MUMHUMASIbHOMY U MakCumaribHOMY
HanpsbxeHuto, taanHT: (1...250) .

» HacTponka BpemeHU 3aep>KKkn OTKITHOHYEHUS Mo aCUMMETPUN TokKa, tsanacum:  (1...120) c.

» HacTponka BpeMeHun 3aaepKku OTKoYeHns no 6nokmposke potopa: (0,5...10,0) c.

» HacTponka BpemMeHM BKIIOYEHHOro COCTOSAHUS (UMMynbca) pene neperpysku npu
paboTe B umnynbcHom pexunme: (1...30) c.

» HacTpoika BpeMeHn BbIKIMIOYEHHOTO COCTOSIHUA (May3bl) pene neperpysku npu paborte
B nmnynbcHoMm pexume: (1...300) c.

» HacTponka konuyecTBa aBTOMAaTUYECKMX MOBTOPHbLIX MYCKOB [MOCre aBapUNUHOro
oTkntoyeHms: (0...100).

MpumeyaHue. lNMpn neperpyske No TOKYy BPeMS OTKIHOYEHUA 3aBUCUT OT BPEMEHU nycka

anekTpoaBuraTens u BeNUYMHbl KPaTHOCTU Neperpysku rno Toky.

3.7. [llepepava nHdopmaumm
» Tun npotokona: Modbus RTU;
» NHTepgenc: RS-485;
» CKOpOCTb Nepefayun gaHHbIX: HacTpanBaemas (9600/19200/38400) B/c.
» MakcumanbHasi OnvHa JUMHUKA - CBS3W:.  CTaHgapTHast ans  uHtepdgenca RS-485
(cneundoukaums EIA-485).

3.8. [lpoune napameTpsl

» KoMMyTaunoHHasi CnocoBHOCTb BbIXOOHbIX pefe B Liensix NepeMeHHOro Toka: He bonee
250 B-A, AC-22 no CTY 3020-95.

» Pene He [OaéT NOXHblX cpabaTbiBaHUW (3aMblkaHUW / pa3MblKaHUW KOHTaKTOB) MNpwu
KpaTKOBPEMEHHbIX MpoBanax W BCMMeckax NUTAaloLWero HanpskeHus OAUTENbHOCTbIo, He
6onee: 50 mc.

» Pene ycTon4mBO K BO34ENCTBUIO NOMEX, UMELNX crieayroLme napameTpbi:

e (hopmMa BOMHbI — 3aTyxawowme konebaHums vactotbl (1,0 + 0,1) Mlu, moagynb
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ormbatoLen Kotopbix ymeHbLlaeTcs Ha 50% OTHOCUTENbHO MakCMManbHOro 3Ha4YeHust nocne
3-6 nepmoos;

e aMnnMTyga NnepBoro MMnyrnbca:
npu NpoaonbHoON cxeme nogknodeHuns: (2,50+0,25) KB;
npu nonepedHon cxeme: (1,0 +0,1) KB;

YacTtoTa nosTopeHus nmnynoscos: (400 +40) lNy;

BHYTpeHHee conpoTtusrieHne nctoyHunka: (200 + 20) Owm;

AnuTenbHOCTb ucnbiTaHun: (2,0 £ 0,2) c.
» MexaHnyeckas KOMMYyTaLWMOHHAA N3HOCOCTOUKOCTL pene: He meHee 500 000 uwmkrnos.
» KoMMmyTaunmoHHas N3HOCOCTONKOCTb pene: He MeHee 50 000 umknos.
» ConpoTuBreHne n3onauuu:

e B XONOAHOM COCTOSIHUM MNPWU HOPMAarsbHbIX KIMMaTUYECKUX YCIOBUSIX: HE MeHee
50 MOw;

e B HarpeTtom coCTosiHUKM npu TemnepaTtype nntoc 55 °C: He meHee 10 MOw;

e B YCroOBMsIX NOBbIWEHHON BRiaxHocTn 98% npu temnepatype nntoc 35 °C: He MeHee
1 MOm.

» [loTpebnaemasa MOLIHOCTb B AMana3oHe nuTalLwmx Hanps)keHmn: He bonee 5 B-A.
» Bua, KONMYECTBO M TUM KOHTAKTOB BbIXOAHbIX pene:

e pene K1 “Pabota”. 1 KOHTAKT 3aMblKaloLLM, 1 KOHTaKT NepPEKITYaoLWnA;

o pene K2 “ABapus”. 1 KOHTAKT 3aMblKaloLLMI;

e pene K3 “TNeperpy3ka”: 1 KOHTAKT 3aMblKatoLLMNA.

» Cpok cnyx0bl pene: He meHee 8 ner.

» Macca pene: He bonee 1,6 kr.

» [abapuTHble pa3mepsbl pene, He 6onee: 202x146x95 mm.

» [1nnHa coeanHuTenbHoro kabensa gatynka temnepatypsbl: (5 + 0,05) m.

MabapuTHble U ycTaHOBOYHbIE pa3mepbl pene anga BeicTynatowero (PAOL — 04 -B) u
ytonneHHoro (PAL — 04 -Y) MoHTaxa, a Takke pa3MeTka Bbipe3a B MaHeNu Ans KpenneHus
no4 YyTONMEHHbIA MOHTaX, NpUBEeAEHbl Ha pucyHkax 1, 2, 3.

Cxema BHeLUHNX NOAKMYEHN NpuBeaeHa Ha pUCYHKe 4.

Mpumep 3anncu obo3HaveHust perne npu 3akase M B AOKYMEeHTauuu Apyroro usgenus
npuBeneH B [NpunoxeHun A.
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PucyHok 1 — NabapuTHble U YyCTaHOBOYHbIE pa3Mephbl pene
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POL — 04 -B (BbICTynatoLLmin MOHTaX)
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PucyHok 2 — NabapuTHble U YCTaHOBOYHbIE pa3Mephbl pene
POL, — 04 - Y (yTONNEeHHbIN MOHTaX)
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PucyHok 3 — Pa3mepsbl Bolpe3a B naHenu anga kpennenus pene POL, — 04
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a) BbICTyNaloLWNA MOHTaX; 6) yTOMMEHHbIA MOHTaX
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Hanpsix. A
Hanpsix. B
Hanpsix. C
W3onauus

Bxop | c

KnemmHas konogka XT1:
1 - knemma noaKNIYEeHNs Lenu N3MepeHnsa N3onsaunu;
2...5 - knemmbl nogkrtodeHus 3-x pasHon cetu (Ua, Us, Uc, N);
6,7 - KneMmMbl NOoAKMH4YEeHUa uenu Ic;
8,9 - KneMMbl NOAKMOYEHNS LUenu IB;
10,11 - knemmbl NOAKMIOYEHUA Uenu |a;
12 - knemma 3a3emMneHus.

Pa3sbem XP1:
1,2 - noaknoveHne NnMHUM cBasun nHTepdenca RS-485;

Pasvem XP3:
1-3 - nogkntoYeHne gartyuka TemnepaTtypbl;

Pasbem XP4:
1...5 — KOHTaKTbl BbIXogHOro pene «PaboTtay;
6,7 - KOHTaKTbl pene «ABapusy»;
8,9 — KoHTakThl pene «[lleperpyskar;
10,11 — knemmbl ONA BHELUHEro nycka;
10,12 - knemMmbl NS BKNIOYEHUS 2-CTYMNEHMN.

PucyHok 4 — Cxema BHeLLHMX nogknoveHmn pene PAOL — 04

4 YCTPOWCTBO PENE

Pene He nmeeT onepaTtMBHOrO HanpshkeHua nutaHusa. KoHTponupyemoe HanpsihkeHue
SBNSAETCA OOHOBPEMEHHO W HanNpsKeHneMm nutaHuda. Bce anemMeHTbl perie CMOHTUPOBaHLI
BHYTpPW Kopnyca.

®DyHKLMOHANbLHO pene coctont n3 3 BroKoB:

B NMUTaHUS;
B yripaBreHnsa n nHOMKaumm;
B BXOAHbIX CUrHaroB.

CTpyKkTypHasa cxema pene 3awuTbl NpeacTaBneHa Ha pucyHke 5.

Bnok nutaHua cogepXxuTt MMNynbCHbIM NpeobpasoBaTenb, obecnevynBaoWnin BoIXogHbIE
HanpsxxeHus + 5 B, + 24 B, + 300 B ons BHyTpPeHHEero nuTaHusi CXem.
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Bnok BxoaHbix curHanos obecnevnBaeT cb6op M HOPMUPOBAHME BXOLHbIX CUrHANOB AN
MUKPOKOHTpOMNepa, a TakkKe YynpaBfeHne BbIXOOHbIMW perie A KOMMYTauun BHELUHWUX
uenew.

Ha nnate 6noka BXOOHbIX CUrHanoB pasmelleHbl gaTymkm Toka (A T), npeobpasyowwme n
HOpMUpylOLMe a3Hble TOKW anekTpoaBuratend C MOMOLb TpaHCHOPMaTopoB TOKa.
Oatunkn HanpsokeHns (OH) noHwkaloT BXO4HOE nUTalOWee HanpskeHue [0 YPOBHSA,
HeobxogMMoro ans namepeHun. latynk namepeHusa conpotmeneHuns nsonsumm (4N) go nycka
anekTpoasuratens npeobpasyeT CoONpoTuUBNeHMe wusonaumm B QopMmy, YyAobHyw and
namepeHnn. Mopgynb wun3amepeHus TemnepaTypbl (T) ocywecTBnser CBA3b Mexay
MMUKPOKOHTPOSNEPOM N BHELLHUM MHTErpanbHbiM JaTYMKOM TeMNepaTypbl.

Ha nnate 6noka BXOOHbIX CUrHaANoOB Takke pasmelleHbl BbixogHble pene K1...K3,
OCYLLECTBNAOWNE CBA3b W ynpaBfieHWe BHELWHUMUM KOMMYTaAUMOHHBbIMK YCTPONCTBaMM
anekTpoaBuratens, a Takke pasbeM 4515 NOAKMIOYEHNSA NUHUK CBA3N MHTepdenca RS-485

Bnok ynpaBneHuss 1 MHOMKaUUM COCTOUT U3 MWUKPOKOHTPOSINepa C UHTENPUPOBAHHLIM
AL, yacoB peanbHOro BpeMeHMu, XypHana cobbiTun, 4-x paspsgHoOro CBETOAUOLHOMO
nHAMKaTopa, 4-X KHOMOK HAcTpomkn pexuma paboTtbl pene u  14-Tm cBETOAMOAHbLIX
WHOMKATOPOB, CUTHaNM3NpPYKLLMX O pPasfiMyHbIX aBapUWHBLIX COCTOAHUAX U MNPOXOXOEHUS
curHanoB obmeHa no nHtepdency RS-485.

HeyxueemHbie ceemoduodHbie UHOUKaMOopbI:

» PaGoTa — cocTosiHMe BbIXxogHOro pene ynpasnenunsa K1:

e 3eNeHblN LUBET — perne BKINKYEHO, HOPMarbHbIA PEXUM;

e KpacCHbIN UBET — pere OTKNIYEHO, aBapUnHbIN PEXUM.

» Harpy3ku /Tleperpy3ku — coctosiHusA pene aBapum K2 n neperpy3sku K3:

e HeT CBeYeHUs — HeT Harpysku, perne K2, K3 oTkno4eHo, HopMarsibHbIN PEXUM;

e 3elieHbl UBET — Harpyska B HopmMme, pene K2, K3 oTknioyeHo, HopMarnbHbI peXNM;

e MMUralLWMnh KpacHblM LUBET — Hayano neperpysku, pene K3 BKAYEHO wunn
nepuoanyeckn NnepekntovaeTcs, Havyano aBapuUnHOIoO PeEXnma;
e [MOCTOSIHHOE CBEYEHME KpaCHbIM LBETOM — neperpyska, pene K2 BKtOYEHO

NOCTOSIHHO, K3 - OTKNIOYEHO aBapUNHLIN PEXNM.

OdHougemHbie ceemoluoOHbIe UHOUKamophbl:

» Heporpyska — KOHTPOSb MUHUMANbHOIO TOKa aneKkTpoasuraTens:

e MUralWMM pexmm — TOK 3reKkTpoaBuraTesnia HWxe rnopora HaCcTPOWKM 3BeHa
MMWHMMAanNbHOIO TOKa, Hayano aBapuUMHONO pexmnma, BKMNHYEHa 3aJepXKka Ha OTKMYEHME Mo
MWHUMaNbHOMY TOKY;

e [OCTOSIHHOE CBeYeHue — OTKIIOYEHNE N0 MUHUMANbHOMY TOKY, aBapPUNHBIA PEXUM.

B ACUMMETPUS — KOHTPOJSb OTKIIOHEHUS TOKOB (a3 OT cpeaHero 3HayYeHus:

e MUralLWmnh pexmm — OTKIOHEHWEe TOKOB (ha3 OT cpefHero 3HadYeHus Hwke nopora
HaACTPOMKM 3BEHA aCUMMETPUKW, Hayano aBapuUMHOINO peXuma, BKMNOYEHa 3agepXxka Ha
OTKITOYEHME N0 aCUMMETPUN TOKOB;

e [OCTOSIHHOE CBEeYEeHMe — OTKIYEeHNE N0 aCUMMETPUN TOKOB, aBapUMHbBIA PEXUM.

 YTeukKa - KOHTPOSb YPOBHSA TOKa YTEYKM Ha KOpMyC anekTpoasuraTens:

e [OCTOAHHOE CBEYeHMe — TOK YTEYKN Bbllle nopora HaCTPOMKK, aBapUMNHbBIA PEXUM.

» OrpaHuyeHune NYCKOB — KOHTPOIIb KONMYeCTBa NOBTOPHbIX MYCKOB:

e [OCTOSIHHOE CBeYeHue — pas3pelleHHOEe KOMMYeCTBO MOBTOPHLIX MYCKOB MCYepnaHo,
aBapUHBIA PEXUM.

» U3onsaumsa — KOHTPONb COCTOAHNA M30NALMM AneKkTpoaBuraTens 4o nycka:

e [MOCTOSIHHOE CBEYEHWE — COMPOTUBMEHME WU3ONSAUMN HUXKE rMopora HaCTPOWKWM,
aBapUHbIA PEXUM.

» 3anunaHme — KOHTPOJSib COCTOSAHUSA KOHTaKTOB KOHTaKTOpa WMNu nyckatensd 4o nycka
anekTpoasuratens:

® MOCTOSAHHOE CBEYEeHue — MPOU3OLWINO 3anvnaHne MUHUMYM OAHOrO0 W3 KOHTAaKTOB,
aBapUNHbLIN PEXUM.

# U > — KOHTPOSIb MPEBbILLEHNSA HANPSHKEHUS NUTAKOLLEN CETH:
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e MUraroLmnh pexnum — HarnpspKeHne CeTu Bbllle HACTPOMKM rnopora rno mMakcumarnbHOMY
HaNPSXXeHUI0, Havano aBapunHOro pexnma, BKIoYeHa 3aepKka Ha OTKITHOYEHME;

e [MOCTOSIHHOE CBEYeHWe — OTKMYEeHMEe MO MPEBbLILWEHUIO Mopora HaCTPOWKM
MaKCUMarbHOro HanpsiKeHUs, aBapunHbIN PEXUM.

U < — KOHTPONb MOHWKEHUSA HanpsXXeHNsa nuTaroLLlen cetu:

e MUralLWMh PEXUM — HanNps>KeHWe CeTU HWXKEe HaCTPOWKM nopora MWUHUMAarbHOro
HaNPSXXeHUs, Ha4yano aBapuNHONO pexnma, BKIoYeHa 3a4epXkka Ha OTKINIYeHue;

e [OCTOSIHHOE CBEYEeHMEe — OTKIIIOYEHME MO MOHMXKEHUIO HanpsKeHUs HUXe nopora
HACTPOWKM MO MUHUMAIbHOMY HaMNpPs>KEHUIO, aBapPUNHBIN PEXUM.

» ABC — KOHTpONb NpaBUMbHOCTU 4epenoBaHus a3 nuTalwen cetm [O nycka
anekTpoasuratens:

e [OCTOSIHHOE CBEYeHWe — OTK/IOYEeHWe TMpu HernpaBuiibHOM 4epefoBaHuu das
HanpsXXeHUsi, aBapUnNHbIN PEXNM.

B T C > — KOHTPOmb TeMnepaTypbl 3feKTpoABUraTens:

e Murawwmm pexum — temnepatypa Ha 10 °C HMXKe HACTPOMKM Mopora OTKIOYEHUS,
Ha4ano aBapuMHOro pexuma;

e [OCTOSIHHOE CBEYEeHWe — OTKIIYEeHMEe NO MNpEeBbIWEHNI0 TemnepaTypbl, aBapUNHbLIN
PEXUM.

B RX — KOHTPOMb CUrHana npuemMa AaHHbIX No uHTepdency RS-485:

e MUraroLmn pexnumM — Hanudne curHana npuemMa gaHHbIX.

B TX - KOHTPOMNb cuUrHana nepegadv OaHHbIX MO MHTepgency RS-485:

e MUraloLmn pexnmM — Hanudne curHana nepenayv AaHHbIX.

5 MNMPUHUWIM PABOTbI PEJE

CTpyKkTypHasa cxema pene 3awuTbl afeKkTpoasuratens npuBegeHa Ha pucyHke 5.

Mpu nogaye HanpskeHUa NUTaHUa Ha knemmbl 2...5 konogku XT1, BbIxogHoe pene
ynpaBneHns K1 OTKMIOYEHO W €ero KOHTaKTbl HaxoAATCsA B MCXOAHOM cocTosiHuu. [pwm
COOTBETCTBUM HAMpPsHKEHUs1 MUTaHUA LOMYyCTUMOMY AManas3oHy HacTpoek, MNpaBuibHOM
YyepenoBaHun a3, OTCYTCTBMM 3anunaHUA KOHTAKTOB MycKaTens Wnu KOHTakTopa W
AONYCTUMOM COMPOTUBMEHUN MU3ONAUUK INEKTpPoABUraTensa — 4Yepes 3anporpaMmmumpoBaHHOE
BpeMs [0 nycka KOHTakTbl penie K1 3amblkaloTca U 3axuraeTcsl 3eneHbin CBeTOAWOAHbIN
nHamkaTtop Pabora.

[Mpn nycke anekTpoaBuraTens 3axuraeTcs 3efeHbiM LBEeTOM CBETOAMOAHbLIN UHOMKATOP
Harpy3sku [Meperpy3kn. Ha Bpemss nycka Onokupyetca paboTa 3BEHbEB 3aliuTbl MO
BGrnokupoBke poTopa U MUHUMAaNbHOMY HaMPSHKEHMIO.

Bo Bpems paboTbl anekTpoaBuraTtens pene MOCTOSHHO KOHTPONMpyeT YPOBHU
NATaIOWEro HanpsbkeHuss Mo Kaxaon dase, YPOBHW MpoTekawwmx dasHbiX TOKOB,
acCUMMETPUI0 MNPOTEKalLWMNX TOKOB, TOK YTEYKM Ha KOpMyc, Wu3MepsieT TemnepaTypy
anekTpoaBuratens (npv noAKMIOYEHHOM AaTyvMKe) U cpaBHMBAaET C noporamu nporpamMmMHbIX
HaCTPOEK.

Mpn oBHapyXeHMM HEeCOOTBETCTBMS M3MEPEHHbIX YPOBHEW Noporam HacTpoek, pene
BKMOYAET COOTBETCTBYIOLLYHO MUrAoLLY0 MHAMKALUUIO U BKIOYAET COOTBETCTBYIOLLNA Tanmep
3a4epPXKKN Ha OTKNYEHME.

Mo OKOHYaHMM 3adepXKNn BPEMEHM W NPOOOINKALWEMCH MpPeBbILLEHMN MNopora
HACTPOWKMW, pene OTKNoYaeT BHyTpeHHee pene ynpasneHus K1, 3axuraeT cOOTBETCTBYOLUN
CBETOAMOAHbIN  MHOMKATOP aBapum W  BKNKOYaeT BHyTpeHHee pene asapun K2. [lpu
ncyepnaHMM  nNUMUATA  MOBTOPHbLIX  MYCKOB  3aXWraetcd  CBeTOAMOAHbIN  WUHAMKATOP
OrpaHuyeHMe nycKOB W MNPOMCXOAUT 3anoOMWHAHME BCEX W3MEPEHHbIX 3HAYeHUN
KOHTPOSIMpYEMbIX MapamMeTpoOB Ha MOMEHT OTKIIOYEHUS.

3anoMHeHHbIE UN3MEPEHHbIE 3HA4YeHusi TOKOB a3, HanpsbkeHust das, acummeTpum
TOKOB, YTEYKM MU TemnepaTypbl aNeKTpoaBuratens MOXHO NOCMOTPETb B pexnume MHANKaLUN.
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CoxpaHaTca M3MepeHHble 3Ha4YeHna 0O UX NpUHyaAUTENbHOro cbpoca onepaTtopom UnNn Ao
OTKMNIOYEHNS NNTaHMA pene.

Ecnn B TevyeHnn 30 MUH. KONWMYECTBO MOBTOPHBLIX MYCKOB, CBA3aHHbIX C aBapuUWHbIMU
OTKMIOYEHMUSIMMU MO KaKOMY-MMBO M3 KOHTPONMPYEMbIX NapamMeTpoB He  AOCTUIOo
paspeLleHHOro KonuyecTtBa (OrpaHUYeHWe MycKOB He HacTynuro), To Torga npoucxogut
BOCCTaHOBMNEHME U3Ha4yarnbLHO 3anporpaMMmUpOBaHHOIO KONIMYECTBA pa3peLleHHbIX MOBTOPHbIX
MyCKOB. Y4eT KOfM4ecTBa NMOBTOPHbLIX MYCKOB, CBA3AHHbLIX C aBapUWHbLIMWU OTKITHOYEHUSIMU 1O
HanNpPsPKeHUto He BeaeTCs.

Mpn o6pbiBe a3 Tarmep 3aOepXKM He BKIYAETCHd, pa3MblkaHME KOHTaKTOB
BHyTpeHHero pene ynpasneHnsa K1 1 oTknoveHne anekTpoasuraTens npomcxoant yepes 1 c.

Bce BbinonHsiemble € pene u anekTpoasuratenemMm AenUcTBusl, JaHHble O MPOUCXOANBLUNX
aBapuUHbIX CUTyaUMsAX, COXPaHATCA B XXypHane coObiTUi C NPUBA3KOW K gaTe U BpeMEHW,
OTCUYMTbIBAEMbIX Yacamun peanbHOro BpemeHu. XKypHan cobbITuii peannu3oBaH Ha MUKPOCXEME
9HEpProHe3aBMCMMOMN NaMSATU, NOITOMY MHMOPMaLMNA B HEM COXPaHSIETCA U MpU OTCYTCTBUU
nMTaHna pene.

OnucaHue ycTaHOBKM AaTbl U BPEMEHUN YACOB pearibHOr0 BPEMEHMN, a TakKe CYMTbIBAHUSA
NHopMauum ¢ xxypHana cobbITuin onucaHo B pasgenax 9 un 12.

14

@ PEACIC’




PEJE SAWNTbBI OBUTATENA POL-04

Bnok
ynpasneHus
N HAMKaLUUn

Harpyska/ I'Ieperpy3Ka|

Temnepatypa

AcummeTtpus

3anunaHue

Heporpy3ska

4 -X pa3psagHbIn
CBETOANOAHbLIN
WHOMKaTop

-@—| Pa6ota/ 3anper |
N
N
8‘\
"/
-@—| OrpaHuyenue nyckos |
o

Yacbl
peanbHoro
< BPEeMeHM
MwukpokoHTponnep ]
< XKypHan
T + 1 1 A ) COBbITHIA
o e
-0 0— —0 O0—
—oJ_o— —oJ_o—
A
XT1 Hatuunk
1 | N3onsauua » n3onaLmm <
2 |Hanpsix. C > n EHOK
R aTynKm -
3 |Hanpmk B "| Hanpskenns » MUTAHNA
4 |Hanpsx. A >
5 | Hentpanb —I
6| BxogIC >
7 | Bbixog IC |«
8| Bxog B > atunku Bnok
9| Bbixop IB |« TOKa
10| Bxog IA > BXOlebIX
11| Beixog IA |« curHanos
12| 3wy, 520, Briok AnckpeTHbIx
| BXOO0B
= \ 4 ) 2 v A A MO/J,yJ'Ib
K1]]K2]| K3 n3amepeHuns
| : : TeMnepartypbl
————1 I I yy
aRdaRale
111 I
mmmmmmm%g)s § < |m ,Sg:
NN R EEEEEE |8[2 NEIHE
nlo|c|c|c|c|la|lald|l|v|=]e a lo s alelgls
><D.D.D.C\.D.<<££O cc\F: < |2 |2 <|[O]|Z|6
ol Y G B el R D S Y T e — | |||

PucyHok 5 — CTpykTypHas cxema pene 3awmTtbl anektpoasuratens PL-04
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Cxema 3aWwuTbl anekTpoasuratens MoxeT ObITb NOCTPOEHa NO ABYM BapuaHTaMm.

BAPUAHT 1. lNpsamoe BKAOYEHUE pene 3alimTbl ABUraTtens B U3MepuTeNibHblE TOKOBbIE
uenu. [laHHbIM BapuaHT pacnpocTpaHAeTCs Ha ABuraTtenn ¢ HOMUHanbHbIM TOKOM [0 5 A.
Cxema npsiMOro BKMOYEHUS perne npeacTaBreHa Ha pucyHke 6a.

BAPWAHT 2. BknoyeHue perne 3awuTbl ABuratensd B M3MepuTeribHble TOKOBblE Lenu
yepes BHeLUHWEe namepuTenbHble TpaHcdopmaTopbl Toka (Tuna T - 0,66). JaHHbin BapnaHT
pacrnpocTpaHsaeTcs Ha ABuratenn ¢ HoMMHanbHbIM TOKOM 0 999 A. Cxema BKNIOYEHUs perne
yepes BHEeLIHNe n3MepuTerbHble TpaHcopmMaTopbl NpeacTaBneHa Ha pucyHke 66.
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FU — 3awuTHbIE NpegoxpaHnTeny,

K — anekTpomMarHuTHbIN nyckaTensb;

S1 — BKN. ABUraTens;

S2 — nepexntoyaTens asToMatudeckast / pydHas pabota (A /P);
S3 — BbIKI. ABUraTens;

S4 — BKI. / OTKN. pene BHELLUHNUM CUrHarnom.

PucyHok 6a — Cxema npsamoro kntoveHuns pene PAL, — 04 (BAPUAHT 1)

MpumevaHme. Ecnn HeT HeOOGXOAMMOCTM BKMAOYEHUS /OTKMAOYEHUSA pene BHELUHUM
curHanom ynpaeneHus, BoiBogbl 10, 11 pasbema XP4 HeobxogMmo coeanHUTb NepeMbIYKON.
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FU — 3aluTHble npegoxpaHuTenu;

K — anekTpoMarHUTHbIN NycKaTensb;

S1 — BKN. ABUratens;

S2 — nepekntoyartens aBToMatnyeckas / pydHas pabota (A /P);
S3 — BbIKI. ABUraTens;

S4 — BKI. / OTKN. pene BHELLUHUM CUrHasnow;

TA — BHEWHME U3MepUuTernbHble TpaHcopmMaTopbl.

PucyHok 66 — Cxema BkntoyeHus pene PL - 04 yepes BHeLLHME n3MepuTenbHbIe
TpaHcdopmaTtopsl (BAPUAHT 2)

MpumevaHme. Ecnn HeT HeOGXOAMMOCTM BKMAOYEHUS /OTKMAOYEHUSA pene BHELHUM
curHanom ynpasneHus, Boisogbl 10,11 pasbema XP4 HeobxogMmo coeanHUTbL NepPeMbIYKON.

5.1. Pexum neperpysku no Toky

lMpn neperpyske Mo TOKy BpeMsA 3afepXKW OTKIHOYEeHUS 3aBUCUT OT BPEMEHU nycka
anekTpoaBuratensi, BENUYMHbI Neperpy3kn Mo TOKYy, a Takke OT BeSIMYMHbl OCTaTOYHOrO
SKBUBAneHTa nony4YeHHon TENSIOBOW IHEPTUU OT NpeablayLnX neperpy3ok (PUCYHOK 7).

Pene wmogenupyeT OKBMBaANeHT [MOJSIYYEHHOM W pacCessHHOW TensoBOW 3QHeprum
anekTpoasuratenemM. Toku anekTpoasuraTens, Bbllle HOMUHANbLHOIO TOKa, Bbl3blBAOT Harpes
0OMOTOK M npupalleHne KonnyectTsa TENOBOW 3HEPrKn, a TOKM HMXKE HOMUHANBHOINO ToKa —
AaloT BO3MOXHOCTb MEANIEHHO pacceuBaTb TEMSIOBYD 3HEPrUo, MOHMXas nNpu 3TOM 06LLYIO
Temnepatypy anektpogsuratens. Obnactn Tokos, BOGNM3M HOMWHANBHOIO TOKa, NPaKTUYECKN
He HarpeBsaloT U He OxXNaxadarT ABuraTternb.

PacyeT mMakcMmanbHOro kKonuyectBa  TenrnoBouM  3Hepruv  QT,  HaKONJIEHHOW
anekTpoaBuraTenem, BegeTcs NOCTOSHHO M B Crlydae YacTblX Neperpysok no ToKy (Hanpumep,
PYYHbIX MYCKOB / OCTAHOBOK anekTpoasuratensd) npoucxoauT CYMMUPOBaHUE BerUYUH
OCTaTOYHOrO 9KBMUBASIEHTA MOMYYEHHOW TEMNSOBOW 3HEPrMn OT MNpeablayLimx neperpysok, Tak
Kak MnonyyeHHas TennoBas SHeprusa He ycrneBaeT paccenBaTbCs.

MakcnmarnbHoe KONMMYecTBO TenmnoBou 3Heprum QT, KOTOpPOE MOXEeT MrHOBEHHO
HaKoONUTb 3neKkTpoABuratesns NpyM O4HOPA30BOW Meperpyske npu HopmarbHOW TemnepaTtype,
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NponopLuMoHanbHO NPON3BEAEHUIO KBaapaTa Toka neperpysku 12nep © BpeMeHu BO3OEeNCTBUS
Tnep:

QT ~ I°rep - Trep;

M3 aToro BblpaXeHus cregyet, 4YTO BpeMs BbIKIKOYEHUS pene no neperpyske
NPOMNOpUMOHANbHO  AOMYCTUMOMY  KONMMYeCcTBY TennoBoW aHeprum QT  u  obpaTtHo
nponopunoHansLHoO KBaapaTy Toka neperpysku I°nep:

Trnep~ QT / I°nep.

MakcumanbHoe KONMMYecTBO TensoBoW 3Heprum QT SBNSAETCA KOHCTaHTOM Angd
KOHKpeTHOW Moaenu anektpoasuratens. OHO 3aBUCUT OT ero KOHCTPYKTUBHbLIX OCOBEHHOCTEN,
CUCTEMbI OXJTaXOEHUsl, 1 B OCHOBHOM 3aBUCUT OT €ro 3NeKTPOMEXaHUYECKON MOCTOAHHOWN
BPEMEHU UNN BPpeMeHW Nycka ABuratens.

KoHCTaHTbl MakcMMarbHOro KOnmyectsa TEnsioBOWM SHEPrUn Onsi anekTpoasuratenen B
3aBUCMMOCTM OT BPEMEHM NMyCKa npuBeaeHbl B Tabnvue 1.

Ta6nuuya 1

KoHCcTaHTa MakcMmarnbHOro Konnyectea

Bpems nycka anekTpoasuraTens, c .
P y oA ’ Tennosoun aHeprum QT

30

75

120

180

255

270

280

290

OO IN|O U WIN|F

295

(10...300) 300

3aBMCUMOCTb BPEMEHM OTKIIOMEHUS dNeKTpoaBuUraTens npu neperpyske M BpEMEHMU
paccenBaHUs TENNOBOW 3HEPrMn OT KO3(PmUMeHTa Harpy3ku npeacraBneHo Ha pUCyHke 7.
Bpemsa oTknioYeHns anekTpoasuraTens npy neperpyske paccyntbiBaeTcs no gopmyne:

Totkn = Q1 / K2, K=Inepr /In, roe
InEP — TOK Neperpysku, B amnepax;
IH — HOMMHAarnbHLIW TOK, B amnepax.

Mpy QOCTWXKEHUN BENNYNHOW TOKa 3MEKTPOABUraTeNsl YPOBHSA BbllLe€ HOMUHANbHOMO ToKa
anekTpoaBuraTens, BKIOYAETCA 3ajepXka BPeMeHU BKIIOYEHUS 3BeHa neperpyskud, 0 Yem
CBMAETENbCTBYET MUrAIOLNIN PEXUM KPpaCHbIM LIBETOM CBETOAMOAHOIO MHAMKaTopa Harpysku
IMeperpy3kun, a Takxke BKIOMaeTca perne neperpyskn K3.

Mo ucteyeHnn BpeMEHM 3aJepXKM U NPOLOSHKaLWENCA neperpyske pene OTKYnUT
BHyTpeHHee perne ynpasneHna K1, oTknount pene neperpysku K3, Bknount pene asapum K2,
a Takke TMOCTOSHHbIA PEXUM CBEYEHUA KpacHbIM LIBETOM CBETOOMOAHOrO WHAMKaTopa
Harpy3ku /Teperpy3ku.
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KoadhdpmumeHT Harpysku anekTpoasuratens, K

PucyHok 7 — 3aBMCUMOCTb BPEMEHM OTKIOYEHUS ANEKTPOABUIaTENS NPU Neperpyske n
BPEMEHU paccenBaHUs HAKOMNMEHHOW TEMNSTIOBOM SHEPIUM OT KOS(ppULMEeHTa Harpyskm

5.2. Pexum 6noknpoBkM (KOPOTKO3aMKHYTOr0) potopa

Ona cnyyaeB, korga anekTpoasuratesnle ynpasnsieT MeXaHUu3mMaMu, KPUTUYHBIMU K
paspyLlIeHM0 NpW Harpyske CO CTOPOHblI Bana arfekTpoasuraTens, B pene npenycMoTpeHa
PYHKUMA 3alimMTbl OT TOKOB KOPOTKO3aMKHYTOro potopa. lMpu yBenuyeHum 3HadeHuss Toka
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anekTpoaBuratens OO BeNWYUHbLI, PaBHOM 3anporpaMMMpPOBAHHOMY HOMWHAIIbHOMY TOKY,
YMHOXEHHOMY Ha 3anporpaMMupOBaHHbIN KO3 UUMEHT neperpyskn, BKOYAETCA 3a4epxkka
BPEMEHWN OTKNIOYEHUSI MO 3BeHy ONOKMPOBKM poTopa, pene neperpy3km K3 wn murarowmm
PEXMM KpacHbIM LIBETOM CBETOANOAHOIO nHaukatopa Harpysku /Tleperpy3ku.

Mo ncteyeHMn BpeMeHn 3aZiepXXKnU U NPOAOIMKaoLWencs neperpyske no Toky Ha ypoBHe
KOPOTKO3aMKHYTOrO poTOpa pene OTKNIYUT BHYTPeHHee pene ynpaeBneHus K1 un pene
neperpyskn K3, Bkmount pene aBapum K2 n 3axKeT MOCTOAHHbIM CBEYEHUEM KpPaCHbIM
LBEeTOM cBeTOoAMOAHbIN nHamkaTop Harpysku /TMeperpy3ku.

dyHKLMA 3aWwnTbl N0 6NOKMPOBKE poTopa (OT TOKOB KOPOTKO3AaMKHYTOro poTopa) 1 BpeMs
€€ 3a[epXK1 BKITHYAKTCA N HacTpamBatoTCs Npu NPorpaMmmMmMpoBaHnN.

Ha pucyHke 7 nokasaH npumep U3MeHEeHUs BPEMEHU OTKITIOYEHUST NpU KOIdhdULmMeHTe
Harpy3ku paBHOM 2, NP BKNHOYEHHON OYHKUMN U BbIBOpe BpeMeHn 3agepkku, pasHom 0,5 c.

5.3. ABapuiHble PEXNMbI NO HANPSXKEHUO NMUTAHUS
MuTatowee Hanps>keHWe ceTu KOHTPONUpYyeT:
B 3BEHO MAKCUMAasbHOro HaNpsXXeHus;
B 3BEHO MWHUMAIbHOIO HarnpsiXeHus;
B 3BEHO KOHTPOSIS YepenoBaHus ¢as.

Ha pucyHke 8 wu3obpaxeHbl 06nactu KOHTPONSA 3BEHbSIMW  MaKCMMasnbHOMO W
MUHUMarnbHOIO HaNpPsXXeHUN.

Mpy NpeBbIWEHMN HanNpsHXKeHNMeM nNuTaHna xoTa Obl MO OAHOW U3 a3 ypoBHS Mopora
HaCTPOMKM 3BEeHa MaKCUMarbHOro HarnpsKeHUs, BKIIOYAeTCa 3adepXKKa OTKITYEHUS no
MakCUMarnbHOMY HaNps>KeHW0, a Takke BKITHYaAeTCA MUralwmi pexumMm CBeToAUOLHOro
nHOMKaTopa KpacHoro useta U >.

Mo ucTedeHUM BpemeHu 3afepXKM U NpoOOoSKalLWeMCs MNPEBbILLEHUM HaNPsSKEeHUS,
3BEHO MaKCUMaIibHOrO HanpsXXeHWsa OTKINIYaeT BHyTpeHHee pene ynpasrnenusa K1, Bknioyaer
NOCTOSIHHOE CBeYeHue CBeToAMOAHOro uHamkatopa U > u BKIOYaeT BHYTpeHHee perne
aBapun K2.

OTKnoYeHne aBapuUMHOrO pexunmMa 3BeHOM MpPeBbILIEHUS HaNpsXXeHUa npoucxoanT npu
HaNpPsHPKEHUU MUTaHUSA HUXE YPOBHS Mopora HacTPOWKM MO MakCMMarbHOMY HanpsXXeHWo Ha
(4...6) % oT UMakc (Heperynupyemblii ypoBEHb rmctepesunca).

Mpn NOHWXEHUN HaNpsHKEHMEM NUTAHUA XOTs Obl MO OAHOW U3 a3 YpPOBHsS nopora
HaACTPOMKM MO MUHUMAaNbHOMY HaMpsXKEeHWIo, BKMOYaAEeTCA 3afep)KKa OTKIIYEeHUs Mo
MUHUManbHOMY HamnpsKeHUIo, a TakkKe BKIIYaeTCsa MUralwwun pexuMm CBeTOOUOLHOro
nHOMKaTopa KpacHoro upeta U <.

Mo nctedeHnn BpeMeHu 3adep>KKn 1 NPoSOIHKaLLEMCS NMOHWKEHUN HANPSXXEHWs, 3BEHO
MUWHMMArbHOIMO HanpsXXeHUs BbIKMOYaeT BHYTPeHHee pene ynpasneHns K1, Bknwovaer
NOCTOAHHOE CBEYEeHne cBeToanoagHoro nHankatopa U < u BHyTpeHHee pene aBapun K2.

OTKnoYeHne aBapUNHOIO pexrma 3BEHOM MOHWXKEHUS HanpsKeHUs NPoUCXOoanuT npwu
HanpsHPKeHUM NUTaHUS Bblle YPOBHA Nopora HacTPOMKU MO MUHUMAaNbHOMY HanpsXXeHU Ha
(5...20) % oT UMWH (perynupyembii YypOBEHb rmctepesunca).

Bbligepxka BpeMeHW OTKMYEHUS 3BEHbAMU  MWUHMMArbHOro / MakcuMarbHOro
HanNPsSXXeHUM OCYLLEeCTBMSEeTCSH TOMNbKO MOcne nycka anekTpoasuratensd u ecnu Bbixon YPOBHS
HanNpsXXeHUs 3a JOoMNyCTUMble NMOPOrM HacTpoek npousoLllent 40 Mnycka, TO BHYTPEHHee perne
ynpaesneHus K1 otkntovaeTcs 6e3 3agepxku.

B cnyyae, ecnu ypoBeHb HACTPOMKM MoOpora BbIKMKYEHUS MO  MWHUMarbHOMY
HanpsHPKEHUIO MpeBblllaeT YpPOBEHb HOMMHANbHOMO HanpshKeHus, 3a MNopor BbIKMIOYEHUS
NPMHMMAETCA YPOBEHb HOMWHANbBHOrO HanpsbkeHusi. Pabota 3BeHa MMHMMarnbHOro
HanpspKeHUs Ha BpeMs nycka anekTpoasuratensa 6noknpyercs.

3BEHO KOHTpOns 4epedoBaHuMss a3 [0 nycka npu  HenpaBuUIlbHOM OGpaTHOM
YyepeOoBaHWM 3anpellaeT BKIIOYEHWEe BHYTpPEeHHero pene ynpasnenna K1, Bkniovaet
BHYyTpeHHee pene aBapuun K2 n saxxuraeTt cBeTOAMOAHbIN MHOMKATOP KpacHoro useTta ABC.

OTKnoYeHne aBapuMHONO pexuma 3BEHOM KOHTPONs 4yepenoBaHusi a3 npousongeT
nocrie BOCCTaHOBMNEHUS UX MPaBUIbHOIO YepeaoBaHuUs.
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ypOBeHb BKITHO4MEHNA 3BEHA
U MaKkCMaribHOro HanpsaxeHua

\

Umakc.

Heperynupyemas 3oHa rucrepe3suca = 4...6 %

ypOBeHb BbIKITIOMEeHUA 3BEHA
MaKCuUMarsribHOro HanpsxeHus

UHOM.

ypOBeHb BbIKITIOYEHNA 3BEHA
MWHMMalbHOIo HanpsaXxeHua

\ [/

Perynupyemas 3oHa ructepesuca = 5...20 %

UMMH.

ypOBeHb BKIMHOYMEHNA 3BEHA
MWHMMalibHOIo HanpsaxeHua

/

T
PVICYHOK 8 — ypOBHVI BKINKOYEHUSA/BBIKNIOYEHNSA 3BEHBEB MaKCUMarnbHOMo 1
MUHUMarbHOIo HaﬂpFI)I(eHVIVI.

5.4. KOHTpONb CONPOTUBMEHNS U30NALMN SNEKTpOaBUraTens

YpoBeHb A0MNYCTUMOrO COMNPOTUBIIEHUS U30NALMM Nepen MyCcKOM 3rnekTpoasuraTens
KOHTPOSIMPYeT 3BEHO U3MEPEHNSA CONPOTUBNEHNSA naonauuun. MNMpun noHWXeHn conpoTUBNEHUS
n3onsauMn nepen MNycKOM HWXKE Mopora HacTPOWMKW MO 3BEHY COMPOTUMBIIEHUS W30MIALMM,
BGrnokupyeTcs BKIHOYEHNE BHYTPeHHeEro pene ynpasneHunsa K1, BkrnovaeTcs BHYTpeHHee pene
aBapun K2 u 3axuraetcs CBETOANOAHbIN MHOMKATOP KpacHoro useta Usonauus.

OTknoyeHne aBapuUMHONO peXxuMma 3BEHOM W3MEPEHUS COMPOTUBIEHUA U30NALMN
npoun3onaeT npu ypoBHE M30MALMM Bbile nopora HacTporikn Ha 0,2 MOmM (Heperynupyembin
YPOBEHb rMcTepesuca).

5.5. KoHTporib ToKa yTe4ku

C uenbio oTCnexuBaHWsa nocrie nycka anekTpoaBuraTens noBpexaeHus U3onsaumm unu
3HaYUTENBHOIO CHUXEHUA BESIMYUHBLI ee conpoTmBneHnsa (Hmwke 4 + 5 kOM), CcBA3aHHOroO €
NPOHMKHOBEHNEM BOBHYTPb 3M1EKTPOABMUIraTENS XMUAKOCTU, Npobosi 0BMOTOK Ha kopnyc, n T.4.,
NPOV3BOAUTCHA KOHTPOSb TOKa YTEYKM Ha KOpnyc. TOK YyTEYKM U3MepsAeTca B MNPOLEHTHOM
OTHOLLEHMM K 3arnporpaMmmMmMpoBaHHOMY HOMUHANbHOMY TOKY.

[Mpy BO3HMKHOBEHMM TOKA YTEYKM Ha KOPMNyC 3nekTpoasuratensd nocne nycka v npu
OOCTMXKEHUM UM BESIMYUHbI Mopora HacTPOMKU MO 3BEHY TOKa YTEYKW, BHYTPEHHee pene
ynpaBneHus K1 oTkntovaeTcs, BKOYaAETCA BHYTPeHHee pene asapun K2 un 3axuraetcs
CBETOANOAHBI MHOUKATOP KpacHOro upeta YTedka. [locne oTknoyeHUs anekTpoasuratens
MOHUTOPUHI €ro NnapaMeTpOB OCYLLECTBMASETCH 3BEHOM KOHTPOSA CONPOTUBMNEHNS U30MNALMMN.

5.6. KOHTpONb COCTOSAHUA KOHTAKTOB MycKaTens
lMepen nyckom pene npoBepsieT COCTOSHME KOHTaKTOB MyckaTens unuM KoHTakTtopa. B
cny4vae 3anunaHus xoTa 6bl 0QHOIO U3 KOHTAKTOB, 3BEHO KOHTPOSIS HE NO3BONSAET BKITHOUYNTHCH
BHyTpeHHeMy perie ynpasneHus K1. Npn aTom BkNioYaeTcs BHyTpeHHee pene aBapum K2 u
NOCTOAHHOE CBEeYeHVe CBeTOAMOAHOro nHankatopa 3anunanue. pn OTKMHOYEHHON (PYHKLMM
3anMnaHnsa CBeTOANOOHLIN MHAMKATOP 3anunaHue He 3aXuraeTcs.
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OTkntoyeHne aBapVIVIHOFO pexnmMma 3BEHOM KOHTPOJA KOHTAaKTOB NycKaTena HacTtynuTt npu
pas3begnHeHnn BCEX KOHTAKTOB MyCKaTesl4.

5.7. KoHTponb TeMnepatypbl afieKTpoasuratens

[JononHnTeNbHO B KOMMSIEKTAUMIO perie MOXEeT BXOAUTb BbIHOCHOW MWHTerpasnbHbIv
AaTynk TemnepaTtypbl. BCTpoOeHHbI MOAynb M3MeEpeHna TemnepaTypbl BMECTE C OaTYUMKOM
NPON3BOAAT KOHTPOSb TeMMepaTypbl dNeKTpoaBuraTens.

Mpn gocTmxkeHnn TemnepaTypon anektpoasuratens ypoBHs Ha 10 °C Huxe HacTPOWKM
nopora MakcuMmaribHOW TemnepaTypbl, BKNIOYaeTCs Murawllee cBeyeHue CBEeTOAMOLHOro
MHOMKaTopa KpacHoro uBeta Temnepartypa, npegynpexpawowee o npubnumxeHnn K
aBapuvHoOMy pexumy. Ecnv Temnepatypa anekTpoasuratensd npogornkaeT MoBbIWaTbCA U
OOCTUrHET  3anporpaMMMPOBAHHOIO  MakCMMaribHOro  YPOBHSA, MOAYMb  M3MEpPEeHUs
TemnepaTypbl BblKNOYaeT BHyTpeHHee perne ynpasneHus K1, Bkw4aeT BHYTPEHHee pene
aBapuun K2 n Bkno4aeT NOCTOSHHOE CBeYeHNe CBETOAMOAHOro uHankatopa Temnepartypa.

BblknioyeHne aBapunHOro pexvma Moayrem naMepeHnsa TemnepaTypbl npomMsongeT npu
NoHWxeHun TemnepaTypbl Ha 10 °C (Heperynupyemsblin ructepesunc).

6 BbIXOAOHbIE LEMW YNPABJIEHWA N MHOWKALIUA

Cxema pene obecneunBaeT ranbBaHNYECKYHO Pa3Bsa3Ky BbIXOAHbLIX LEenen ynpasrneHnsa mn
MHOMKALMN C NUTAIOLLEN CETbIO NPU NOMOLLM BHYTPeHHUX pene K1...K3.

6.1. Pene ynpasnenus K1

OcHoBHoe pene ynpasrneHusa K1 ynpaenseTt BKIOYEHMEM WU BbIKITIOMEHMEM KOHTaKTopa
WUNW nNyckaTtens anekTpoasuratens. JTO pene UMeeT AOMOMHUTENbHYIO PpynMny KOHTAKTOB Ha
nepeknioYyeHne ana  ynpasreHus BCrOMoraTenbHbIMKM  CUCTEMaMu, obcnyxmsaroLwmmm
anekTpoasurarerns.

MHavkaums coctosHua pene K1 npou3BoavTcs  [ABYXUBETHbIM  CBETOOVOOHbLIM
nHankatopom PaboTta. 3eneHbi uBeT uHAMKaTOpa WHAMUMPYET O BKIMHOYEHHOM COCTOSIHWE
pene, paspelualoLwem BKINYeHNe BHELLUHEro nyckaTens Wnm KOHTakKTopa; KpacHbIM LBEeT — O
BbIKITFOYEHHOM COCTOSIHUM, 3anpeLLaroLLemM BKITIOYEHNE.

6.2. Pene aBapun K2

BbixogHoe pene aapum K2 Bknyaetca B Criydae aBapuUMHOIO  OTKIKOYEHUA
anekTpogsuraTens, Mo KakoMy-nmbo Hegonyctumomy napameTpy. CurHan ot pene K2
npegHasHayeH onsa CoBMeCTHoW paboTbl Heckonbkux pene POLL - 04 npu aBTOMaTn4eckom
BBOAE pe3epBa unv aybnvpoBaHun, NpMyemM He3aBMCUMO OT TOMONOrMM cxem AybnmpoBaHus
N pe3epBUpPOBaHUSI.

Pene K2 Bcerga BkNOYEHO, ecnu XOTa Obl OOUH CBETOOUOOHLIN WHAMKATOP aBapun
BKIMOYEH MOCTOSHHO (HEe Muralowmnn pexunm). Muralowmuim pexnm aBapum npegynpexnaeTt o
BKITHOMEHUN BblAEPXKKM BPEMEHM HA OTKINIOYEHME M O NPUBAMXKAOLWLEMCS OTKIIOYEHUN.

6.3. Pene neperpysku K3

BbixogHoe perne neperpy3kn K3 Bkhw4vaeTcsa  TOMbKO NUWb  Npu  neperpyske
anektpoasuratens. OHo MoxeT paboTaTb B ABYX pexmMmMax: NOCTOAHHOM U UMMYMbCHOM.

B noctosiHHOM pexume pene K3 BKIOYaEeTCA CUHXPOHHO C KaXdbIM MpeBbILLEHMEM TOKa
anekTpoaBuraTens Bbllle HOMUHANbHOMO [Ans MHAOPMUPOBAHUA MO  ApYyruM  Lensm
aBTOMATUKN O HacTynneHuu pexuma neperpy3kn. Perne K3 Ha kopoTkoe Bpems Takke
BKIMOMAETCA B MOMEHT Mnycka 3feKkTpoasuratensi, CUrHanuanpys O fnpoXOXOeHUU MYyCKOBbIX
TOKOB.

B wumnynbcHom pexume pene K3 paboTaeT Kak reHepatop MMMynbCOB, MNpuUyemM
OJNIMTENbHOCTb BKIMIOYEHHOTO M BbIKMIOYEHHOIO COCTOAHUA pene 3agaeTcd nporpaMMHO B
HacTponKax. ATOT PEXMM MOXHO MCMONb30BaTh ANSA CUrHaNM3auum O HaACTYNUBLLEM pexunme
neperpysku.
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MHOoukaums O Havane neperpyskM OCYLLECTBSETCA MUraHMemM KpacHbIM LBEeTOM
ceeToguoaHoro nHaukatopa Harpyskm /Meperpysku.

7 BXOAHbIE LUEMN YNPABJIEHNA

Bce Bxoabl ynpaBrneHus perne MMeKT ONTUYECKYH ranbBaHUYECKyld pasBA3Ky W
pearMpyloT Ha 3aMblkaHne / pasmblkaHue KoHTakToB. ConpoTuBNeHue, npu KOTOPOM
domKkcmpyeTca 3ambikaHue KoHTakta no uensm ynpaeneHna — (0...200) Om. lMopaBaTb
Hanps>XeHue Ha BXoAbl yrpaBreHnsa He JOrMyCcKaeTCs.

[ns coBmecTHOM paboTbl Heckonbkmx pene cepun PLL — 04 B pexumax gybnvpoBaHus
nnu BBOLA BCMOMOraTenbHOro pesepsa npegycMoTpeH Bxog “lyck”, coeguMHeHne KOTOporo ¢
obwmm npoBoaom paspewsaeT paboty pene. PasomkHyToe cocTosiHue Bxoga “[lyck” byaet
3anpeLatb paboTy pene, BHyTpeHHee perne ynpasneHna K1 6yaeTt BbIKNOYEHHbIM.

B cnydasx mncnonb3oBaHusa pene Ans ynpaBreHus OBYXCKOPOCTHbIMU ABUraTensmu, B
perie npegycMOTPeH BXo AN onpeaeneHus BKITIYeHUs BTOPOW CKOPOCTU “2-a cTyneHb”. [Npu
COeANHEeHNN 3TOro Bxoda C ObLMM NpoBOAOM, perne MNonyyYuT MHGOpMauUio O BKITHOYEHUU
BTOPOW CKOPOCTU 3neKkTpoaBuraTens.

®OyHKLUMA [OBYXCKOPOCTHOIO pexuma paboTbl pene BKNOYAeTCd B NPOrpamMMHbIX
HacTponkax. [locne ee BKMOYEHUA HEOOXOAMMO HACTPOUTb TOK 2- CTYMEHU B MYHKTE 2 MEHIO
nporpamMmmupoBaHuns. pu BbIKMIOYEHHON (YHKUUMW [ABYXCKOPOCTHOIO PeXuma, CurHasnbl Ha
BXofe “2-4 CTyneHb” UTHOPUPYIOTCS.

Bxog A4na nogknwodeHus  uHTepdenca RS-485 Takke MMeeT  ONTUYECKYH
ranbBaHUYECKyl0 pa3BA3Ky. YPOBHU curHanoB obmeHa uHdopmaumen — ctaHgapTHble Ans
nHTepgenca RS-485 (cneundukaums EIA-485).

Cxema ynpaBneHus perne BxogHbiMu curHanamu "lNyck” n “2-a ctyneHb” 1 NogkniovYeHms
nUHUKM cBa3n nHTepenca RS-485 npuesegeHa Ha pucyHke 9.

POL-04

"2-9 cTyneHb"
2-9 cTyneHb | 12 p——
Myck 11 b
O6Lwun 10
XP4
RS-485 B »>
JIHuna ceasn RS-485
RS-485 A >

XP1

PucyHok 9 — Cxema ynpaBneHus pene BxogHbiMu curdHanamm "Tlyck” n “2-a ctyneHbs” u
NOAKIYEHNA NMNHUN CBA3KU NHTepdenca RS-485
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8 PEXWMbl MHOMKALINA

Perne nocTosiHHO NPOM3BOAUT U3MEPEHME U MOHUTOPUHT CReayoLWNX napameTpoB:

» noTpebrnisemoro Toka no kaxaown dase (I, Is, Ic);

B HanpskeHnsa B ceTu no kaxaomn dase (Ua, Us, Uc);

B 4aCTOTbI CETH;

B TEKyllen TemnepaTypbl  anektpoaBuratens  (Npy  NOAKMNIOYEHMM  OaTyumka
TemnepaTtypbl);

B BENNYMHBI aCUMMETPUM TOKOB has;

B TOKa YTEYKM;

B COMPOTUBIEHUSA N30NALMN ANEeKTpoaBUraTens Ao nycka;

B BENUYMHbBI SKBMBANEHTa TENNOBOW SHEPIrUK;

» CyMMapHoOe BpeMsi paboTbl anekTpoasuratensa (MOTopecypc);

B COS ¢ neKkTpoaBuraTens;

B aKTUBHOW MOLLIHOCTW 3neKTpoaBuraTens;

B PEaKTUBHOW MOLLIHOCTU 3NeKTpoaBUraTens;

» NOJSTHOW MOLLHOCTU 3MekTpoaBuraTens.

Takke B pexume MHAMKALMM MOXHO NMOCMOTPETb TEKyLIME 3HAYEHUS OaTbl U BPEMEHM,
OTCUYMTbIBAEMbIE BCTPOEHHbLIMU B pefe Yacamun peasibHOro BpeMeHMU:

» rog;

» Mecsu;

B [EHb;

» yac;

» MUHYTQ;

B CekyHaa.

MHankaumst namepeHHbiX napameTpoB MNPOM3BOAMTCA MNpy NOMowWM 4-X paspsgHoro
CEMUCErMEHTHOIO WHAMKATOpPaA Ha nNUMUEBOW nNaHenu. 4-i neBbl pas3psd  MHOuMKaTopa
npegHasHayeH Ana oTobpaxeHus pexuma uHOukauum (Buga napameTpa), OcCTasnbHble
3 paspsga npegHasHayeHbl Ana otobpaxeHns 3HaYeHnsa napameTpa.

Ha pucyHke 10 npuBefgeH anroputm paboTbl pene B pexnme nHamkauuu.

[MepemelleHre MO NyHKTaM MEHK pexuMa WHAWKaUUW MNpou3BOOUTCS NPU MOMOLLN
KHOMOK ynpaBneHnsa Ha N1LeBOW NaHenu pene.

KHomkn A 1 V¥ nepekntoyaloT MHAMKaLUMIO BbibUpaeMblX NnapaMeTpoB Mo LUKIY, a KHOMKK
<« 1 P nepekniovalT pexnumMbl UHOUKAUUW NapamMeTpoB Ha PEeXMMbl NPOrpaMmMuUpOBaHMS
napameTpoB 1 HA0bopOoT.

8.1. NHaukauma dpasHbIX TOKOB afiekTpoasurartens

BennuMHa wmnamepeHHbIX 3HaAYeHWW TOKOB (pa3 arnekTpoasuratens uMHAUMUUpyeTcs Ha
CeEMUCErMeHTHOM UHAnKaTope B pexumax “A ", “b 7 n “C ",

3HayeHnss TOKOB ha3s, a Takke MONOXEHNE OECATUYHOM 3anaTon B 06nacTn 3Ha4YeHuin
nHAUKaTopa 3aBUCUT OT KO3 dMUMeHTa TpaHcopMaLnm BHELLHNX TPaHCOPMaTOpPOB TOKa.

B Ttabnuue 2 npmBegeHbl Avana3oHbl OTOOpaXkaemblX BENMUYMH TOKOB MPU PasnnyHbIX
KoadhdumumeHTax TpaHcdopmMmaunu.
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WHaukauma TokoB has B
3aBucumocTH ot Kr:
Kr=12-(0..99,9) A

Kr=3..20-(0...999) A
Kt =21...200 - (0...9,99) KA

WHankauma HanpsixkeHUn
¢as: (145...285) B <

\.

MHAMKaLIMH YacToOTbl CeTU.
(45..55) Ty

MHAVIKaI.IVIH TemnepaTypbl:
(-20...+100)°C

MHavkaums Toka
acummetpuum: (0...50) ot
cpenHero

WMHaMKauus Toka yTeuku:
(5...10)% ot
HOMUHanbHOro

WHankauma
COMNPOTMBNEHNSA U30NALUK
(0...1,2) MOm

MHamnKauus 3HaveHus
JKBUBanNeHTa TennoBow
3Heprum (0...300)

v A\ 4 A ’
Pexum H >l
V! A
>
Pexum & »i<
v A
Pexum |_ > >l
v A
>
Pexum . »re
V! A
>
Pexum o, »le
v A
— b
Pexum E < »>ie
v A
>
Pexum »i<
V! A
>
Pexum t < »i<
v A
>
Pexum H »le
v A >
Pexum || >
V. A >
Pexum 1~ >
v A >
Pexum = >l
v’ a

Pexxum wvHAOuMKauuu

V., A

A 4

A

A 4
A

\ 4

Pexum ZC

A

v)a

A

\ 4
A

\ 4

Pexum Cl‘ll

vta

A

A 4

A

A\ 4

Pexum Ci—.l

v A

A

Y

\ 4

§ A
Pe)Kdedl

V] A

A 4

A

Y

Y

\ 4

Pe)KMMdn

A

V] A

\ 4

y
Pexum g

V] A

\ 4

A

Y

\ 4

Pexum |

vll A

A

Y

\ 4

Pexum 5

vVA

A

Y

\ 4

Pexum =

vl a

A

Y

\4

Pexum

A

V] A

\ 4

A

Y

\ 4

Pexum 2

A

V. A

A

A 4

Y
A

A

A 4

Pexum O

v]a

A 4

Pexum

A

V| A

J

WUHovkaums cekyHp

WMHAOMKaumMA MUHYT

WHavKaums vacos

WHaukaums gHs

WHavkauma mecsiua

WHaukauma ropa

WHpukaums nonHon
MOLYHOCTH

WHavkaumsa peakTMBHON
MOLLHOCTH

WHavKaums akTuBHOM
MOLLHOCTH

WHaukauma cos ¢
(1.00...0.00)

WHaMKauus 3HauyeHus
MoTopecypca
(0...59) MuH.

>V|HAVIKaLIMF| 3HavyeHus
moTopecypca,
2 cTapwmue n

3 Mnaguwme paspagbl

(00 000...99999) yac

PucyHok 10 — Anroputm paboTtbl pene POL-04 B pexxume nHankaumm

Tabnwuua 2
KoadpdpuumenT [lmanas3oHbl BbiIBO4A 3HAYEHUN TOKOB a3 Ha MHOMKATOP
TpaHchopmaumn, Kt
(1...2) (0...99,9) A c gnckpeTHocTblo 0,1 A
(3...20) (0...999) A ¢ guckpeTHoCcTbO 1 A
(21...200) (0...9,99) KA ¢ guckpetHocTbio 0,01 KA
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8.2. MHaukauma pasHbIX HAaNps>KeHUn NuTaroLen cetn
BennunHa nsmepeHHbIX 3Ha4YeHNn pasHbIX HaNpPsHKeHUN nuTarLen cetm MHouumnpyeTcs
Ha CeMUCEerMeHTHOM uHaukaTope B pexumax “A . “ “b.” n “C.".
Cnegyet 3aMeTUTb, YTO OTNMYME MeXAy CUMBOMaAMU pexuma MWHAMKAUUMKM ToKa W
HanNPsHPKeHUs1 OTNIMYAOTCS HaNMMYMeEM TOYKM BO3Sie CMMBOSA peXxnmMa MHONKauum.
[rnanasoH mHOukauum BenuuMH dasHbIX HaNpsKeHWn nexuT B npegenax ot 145 go
285 B ¢ guckpeTtHocTbio 1 B.

8.3. VHAaukaums 4acTtoTbl NUTAOLWLEN CETHU
MWKPOKOHTpOIep pene naMmepsieT 4acTtoTy NUTatoLWeNn ceTu N BbIBOAUT €€ 3HaYeHne Ha
WHOMKATOP B peXxume nHaukaumm “ F “.
[nana3oH u3MepeHuss U UHAUKaAUMW 3HAYEHUS 4YacToTbl CETU NEeXuT B npegenax
(45...55) I'u ¢ auckpeTHocTbio 0,1 .

8.4. WMHavkaumsa TemnepaTypbl dneKkTpoasuraTens

Mpy NOAKMOYEHMM BHELIHEro LOMOSHUTENTbHOMO UHTErpanbHOro AaTtymka TemnepaTypbl,
MUKPOKOHTPOMMEp pene maMepsieT TeKyLlylo TeMmnepaTypy afekTpoasuratenst u BblBOOUT ee
3Ha4YeHne Ha NHOMKATOP B peXxume nHaukaumm “t .

[dnanasoH namepeHnsa n nHaKauumn 3Ha4eHus TeMmnepaTtypbl ANeKTpoaBUraTens NexuT B
npegenax ot muHyc 20 go nntoc 100 °C ¢ guckpeTtHocTbio 1 °C. B gnanasoHe oT muHyc 20 go
nntoc 40 °C norpeLwHoCTb U3MepeHust TeMmnepaTypbl He HOPMUPYETCH U ee MHAUKAUUS HOCUT
MHOPMALMOHHLIN XapaKTep.

Mpy OTKNIOYEHHOM AaTynke TemnepaTypbl Ha MHAOMKATOPE BbICBEYMBAETCS HaOMNUCb
“ OFF “.

8.5. MNHgukauma Toka acummeTpumn as
MHovkauus Toka acuMmeTpum a3 BbIBOAUTCA Ha MHOMKATOp B pexume “H “ u
paccuyuTbiBaeTCs rno popmyne:

2(Imakc - IMuH)
A= +100 %, roe
IMakc + IMUH

IMaKc - MakcumarbHbI TOK, B aMnepax;
IMVH - MMHUManbHbLIA TOK, B aMnepax.

[vana3oH n3MepeHnss M UHOMKAUMW 3Ha4YeHUs ToKa acuMmeTpuu a3 HaxoguTcsa B
npegenax (0...50) % ¢ guckpeTHocTbo 1 %.

8.6. MHoukaumnsa Toka yTeuku
MHOukaums Toka yTeYkn Ha Koprnyc anekTpoasuratens B NPOUEHTHOM OTHOLLUEHUWN K
HOMMHaNbLHOMY TOKY, BbIBOAUTCS Ha nHaukKaTop B pexume “U “.
[vana3oH u3MepeHus U MHOMKAUUKW 3HAYEeHUS TOKa YTEeYKM HaxoauTcs B npegenax
(5...10) % c anckpetHocTblo 1 %.

8.7. WHoukauuna conpotmBneHus nsonauum oo nycka
MHaukaums conpoTMBREHNA M30NAUUKM dnekTpoasuratens OO MNycka BbIBOOUTCA Ha
MHOMKaTop B pexume “r “
lMocne nycka anekTpoapuratens Ha nHaukatope otobpaxaeTca pesynbTaTt nocnegHero
n3MepeHna 0o nycka.
[lmanasoH n3MepeHns N UHANKaLMN 3HaAYEeHUs CONPOTUBNEHMSA U30MSAUNMN HAaxXoOuUTCs B
npegenax (0...1,2) MOm ¢ gnckpeTHocTbto 0,1 MOM.
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8.8. MHaukauunsa 3HavyeHus aKBMBarieHTa TENOBOW 3HEPrnn
OcCTaTouYHbIN 9KBMBANEHT TEMNSIOBOM 3HEPruu, MOMYyYEHHbIN 3JnekTpoaBuraTenemMm npwm
NMYCKOBbIX TOKax N neperpyske, a Takke npu paccenmBaHuu Tenna, BbIBOOUTCA HA UHOMKATOP B
pexume “ E “
[lmana3oH wn3MepeHuss N UHOUKaAUMW 3HAYEHUS1 IKBMBANEHTa TEMNIOBOM 3JHEPrum
BbIBOAUTCS B YCNOBHbIX eAnHULAxX n Haxoantcs B npeaenax (0...300).

8.9. VMHaukauus BpemeHn HapaboTku anekTpoasuraTens

Bpems HapaboTkm anekTpoaBuratens y4duTbiBaeT (pakTU4YecKoe BpeMS HaxXOXAeHMWS
anekTpoasuratens nog BO3LEeNCTBUEM 3SIEKTPUYECKOro Toka. He nmpoucxoauT yydeT BpeMeHU
HapaboTkM npu OTCYTCTBUM TOKa B (Pa3HbIX MPOBOAAX, @ TakkKe B pPeXumMe aBapUMHOro
OTKMIOYEHMUA.

MHaukaums BpeMeHn HapaboTkm npomn3BoanTcs B 2 aTana:

B pexume “ L “ — cTapwue 2 pa3psga BpeMeHn HapaboTku;
B pexume “ 7 “ — mnagwmue 3 paspsaa BpemMeHn HapaboTku;

B pexume “J“— 2 paspsga BpeMeHu HapaboTKM MUHYT.
[dnanasoH yyeTa M MHAMKaumm BpeMmeHn HapaboTtkn HaxoamTtca B npegenax (0...99999)
yac (0....59) MyH.

8.10. WHaukauma cos@ anekTpoasuraTens

Pene wuamepseTr cpegHun cos@ anektpoasuratens no 3-m dasam U BbIBOOUT €ro
3HayeHne Ha uHamkaTtop B pexume “ h “ nocne nycka. Npu OTKAOYEHUN aneKkTpoaBuraTens Ha
nHOnKaTope oTobpaxkaeTcs pes3ynbTaT nocrneaHero M3MepeHust BO Bpemsi ero paboTbl U
COXpaHsieTca 4O crefyoulero nycka.

[lmanasoH M3MepeHust U MHOMKAUUM 3HAYEHUSI COSY IanekTpoaBuraTens HaxoauTcs B
npegenax (1,00...0,00) c¢ pguckpeTtHocTbio 0,01. T[lOrpewHoCcTb M3MepeHust Ccos@p He
HOPMUPYETCS N €ro UHAUKAUMA HOCUT MHAPOPMALMOHHbBIA XapakTep Ans npubnunsntensHon
OLIeHKW HarpysKku Ha anekTpogsuratesib.

8.11. WHaukauma akTUBHOW, peakTUBHOW M NOSIHOM MOLLHOCTW afieKTpoasuraTens

3Ha4yeHne aKkTUBHOM, peakTUBHOWM U MOSIHOM MOLLHOCTU 3neKTpoaBuraTens BbIBOAUTCS Ha
MHOMKaToOp nocrne nycka B pexumax “ P “ “ S “un “ 1 “ cootBeTCTBEHHO. [1pn OTKIIHOYEHUN
aneKkTpoaBuraTenss Ha wHAMKaTtope oTobpaxkaeTcs pesynbTaT MocnegHero unsmepeHns
MOLLLHOCTU BO Bpemsi ero paboTbl M COXpaHseTCca [0 creylowero nycka. AKTMBHas,
peakTMBHasA 1 NOsIHasi MOLHOCTM pacCYMTbIBaKOTCA MO hopmynam:

aKkTuBHada MmolHocTb: P = 3Uqg ¢ Ccos o,

peakTBHaa MOLWHOCTb: S = 3Ug ¢ Sin @,

nonHas mowHocTb: N =3Uqg g, roe

Ug — cpegHee 3HadeHne hasHoro HanpskeHns no 3-m gpasam,

|l — cpeaHee 3HayeHne hasHoro Toka rno 3-m gpasam,

COS (p — cpefHee 3HayeHue cos ¢ no 3-m hasam,

sin @ — cpeaHee 3Ha4yeHue sin ¢ no 3-m asam.

3Ha4YeHns1 aKTUBHOM, PEaKTUBHOW M NOSTHON MOLLHOCTU, a TakkKe NONoXeHne OeCATUYHON
3anaTton B 06nacTM 3Ha4YeHuM WuHAMKaTopa 3aBUCUT OT Ko3adduumeHta TpaHcdhopmauum
BHELLHMX TpaHcdopmaTopoB Toka. B Tabnuue 3 npmBedeHbl Ananas3oHbl OTobpakaemblxX
BENMUYNH aKTMBHOMW, PEaKTUBHOW W TMOSHOW MOLUHOCTU NpU pasfiMyHbiX KoadduumMeHTax
TpaHcdopmaunn. MNorpelHoCTb U3MEPEHNA aKTUBHOW, PEeakTUBHOM N MOSIHOM MOLLHOCTU He
HOPMUpPYETCH N UX MHANKALUNA HOCUT MHPOPMAaLIMOHHBIN XapakTep.
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Ta6bnuua 3
KoadbpuuneHt [lnana3oHbl BbiBOAA 3HAYEHUN aKTUBHOW, PEaKTUBHOW 1
TpaHchopmaumn, Kt NOJSTHOW MOLLHOCTM Ha NHOMKATOP
(1...2) (0...99,9) kBA
(3...20) (0...999) kBA
(21...200) (0...9,99) MBA

8.12. WNHgukauma gaTbl N BPEMEHMN

Pene nmeeT BCTPOEHHbIE Yacbl peanbHOro BPEMEHU, NOKa3aHUs KOTOPbIX 3aHOCATCS B
XypHan cobbiTui (B AaHHOW Moaudukaumm OTCYTCTBYET). B pexume wmHOuKaumm MOXHO
nocMoTpeTb rof, Mecsil, AeHb, 4Yac, MWHYTY U CeKyHOy, OTCYMTbiBaeMble 4acamu Wu
oTobpakaeMble C MOMOLLBIO CpefHero U mragwero paspsgoB MHAukaTopa, B Creayrolmx
MYyHKTaX MEeHIO:

o “dr “—ropg (2000...2099);
o “dn “ - wmecsy, (1...12);

o “dd “— pgeHb (1...31);

o “ch *—wvac (0...23);

o “cn * — muHyTa (0...59);

o “cc “—cekyHga (0...59).

9 PEXWMbI MPOIrPAMMUPOBAHNA

[nsa 3awmTbl OT aBapUNHbIX peXnmoB paboTbl HEOBXOAMMO 3aBOACKME HACTPOMKU pene
NpMBECTM B COOTBETCTBME C pabouvmu napameTpamMu 3EKTPOABUraTenss B pexummax
nporpamMmmupoBaHusi. ANroputMm paboTbl pene B pexmMmax nporpaMmupoBaHnst M300paxkeH Ha
pucyHke 11.

Bxog B MeH pexuvmoB MNporpaMMuMpoOBaHuUs OCYLLECTBNAETCH HaXaTUeM KHOMKU
ynpaBneHus P Ha nepegHen naHenun. Pene BKAYUAT MHAOMKAUMIO TEKyLWEero pexuma
nporpaMmmupoBaHus — muraHue paspsga ‘PEXWNM” nHa umdpoBom mHamnkatope. NHaukaTop
‘PEXXKMM” nokasbiBaeT HOMEpP TEKyLero pexuma nporpaMMMpoBaHnda, a WHOUKaToPbI
3HayYeHus — ero 3Ha4yeHue.

B aTom cocTosiHMM npu nomoLm KHOMOK A 1 ¥V Npou3BoauTCsa BblIGOP MYHKTOB MEHIO
PEXMMOB NPOrpaMMUpPOBaHUSA COrfacHO anropuTMy, NpeaocTaBieHHOMY Ha pucyHke 12.

[MoBTOpHOE HaxaTue KHOMKU ynpasrieHMsi <« NepeBOAUT perne B PeXnM U3MEHEHUN
3HayYeHuK cTapLuero paspsga HacTpamBaeMoro napamMeTpa.

B oatom pexume wmuraet uHAMKATOP CTapwero paspsga. M3aMeHeHue 3HadeHus
napamMmeTpa Npom3BOAUTCH KHoNKamu ynpaeneHuss A n V., rpuyyeMm KHOMka A yBenunymMsaeT
3HayeHue Ha eauHuly, a kHonka VY - 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¥, npuyemMm KHOMKa A yBenuvymsaeT
3HayeHue Ha eauHuly, a kHonka ¥ - ymeHbLllaeT.

HaxaTune Ha KHOrnKy <« NpMBOAUT K BO3BpPALLEHMIO K HACTpoMKaM npeabiayLuero paspsaga.

[Mocne HACTpPOMKM 3Ha4YeHMs caMoro Mragwero paspsga napamerpa, Heobxoanmo elue
pa3 HaXaTb Ha KHOMKY ynpasneHua P Ons 3anMcu M3MEeHEHHbIX 3Ha4YeHUW napamMeTpoB B
9HEpProHe3aBUCUMYIO NaMSATb pere.

[Mpwn npaBunbHOM BBOAE 3HAYEHWA Ha WHOMKATOPE Ha 2 CeKyHObl 3aroputcs Hagnucb
“Pro “ n pene BepHeETCs B Hauvano TEKYLLEro pexuma nporpammMmpoBaHWSa napameTtpa C
COXpaHeHWeM 3Ha4YeHUN B SHEProHe3aBUCMMOWN NaMATH.

B cnyyae BBOAa HeOoOMyCTUMbIX 3HAYEHWM HA WHOMKATOPE Ha 2 CEKyHObl 3aropuTcs
Hagnucb “Err “ n pene BepHeETCA B Havano TeKywero pexuma nporpamMmmMumpoBaHus
napameTtpa 6e3 coxpaHeHusi 3Ha4YeHU B IHEProHE3aBUCMMOWN NaMATH.

28

@ PEACIC’




PEJE SAWNTbBI OBUTATENA POL-04

Bbixon

n3

PexxuM nporpaMMHpPOBaHHS

pexnmoB

nporpamMmmMmMpoBaHusi

< . A >
» < Pesxxnm D
V] A
<-><->: Pexxum = :‘" K
]
< - >l ->| Pexum E =->
1 | 3 s - >
<> Pexnm I !
]
< -t - Pexum Li T -
< ->le->1 Pexum S r=-= S g 33
1 | ! 5 ] 2R
<< - 3= -3 Pexum EI :(->: z g & 8
' ) T Q
< ->l< - Pexnm -= "> 5 8 i S
<->:<£->: Pexxum B :(')E % § 3 §
>
e — : - Pexxum 9 r£_>: % §. g‘%
> >
<€ - >l< ->1 Pexum FI r=-> 3 g § &
<->:<->: Pexum b :(_ﬁ S © >
]
< - >t ->| Pexum E i~ y
<->:<->: Pexum O :_): 'A Y A
. ]
& = 3= =3 Pexum E > 4 4
| [ I ).<—I —>
< ->t<<-3>| Pexum For<- i El 8 8 i’ 8 8
<->:<-3>: Pexum U, :(')'i v’ > \ 4
l I
< - i - Pexum 1. =-> A :
< - >l< -] Pexum E - = %
(-)»:(-)»: Pexum 3. :(')i z 3 % S
<->E<->| Pexum L{ - % § g 8
<->:<£-3>: Pewnm O, :('3>: § S § §
]
<->:-s->| Peskum EI i 3 3 8
<->:<->| P 3 e q:g S O
; eKuM |, =T 3 3 33
| l( | 2 (1] O
<€ - >l -> Pexum 8 I - 3 E o S
. ]
< ->t< -3 Pexum S. i S S
<->:<(-3>: Pexum H :(')E
<->i<->| Pexxum b r">:
< ->i=->| Pexum E r=->
<->:<->: Pexum dl- :<'>E n
, porpammupoBaHue
<€ = Bt = -
: Pexxum dﬂ = ”: 3aBeplueHo 6e3 ownboK
<->.<->: Pexum dd :“'3’:
]
<< -3l ->| Pexum Ch I"”i
| < = - . Pexum CN :“'
«Y 1 a > :
<«—><—>» Pexum CC P'
v v

ocyLlecTBnsieTcs

HaXaTtnem

S ®
T o
T x
z 3
T
™ Q
o

S Q
r 3
$ 3
LS
S &
o =
>

KHOMKM
ynpaesneHus <« npy muraHnmn nHamkatopa “PEXXM” nnun yepes 15 cekyHa nocne nocnegHero
HaXxaTna Kakon-nnbo KHOMKWN ynpaBneHus.

(1]
Yy

)

YMeHbuweHue 3HayeHus
mnadwezo paspsida

Bbinu BBegeHbI
HenpaBUIibHble 3HaYeHUs

i |

»i
Y

@ PEACIC’

PucyHok 11 — Anroputm paboTbl pene PLI-04 B pexxume nporpaMmmmpoBaHums

29




PEJE SAWNTbBI OBUTATENA POL-04

9.1. lMporpammunpoBaHmne KoapdpuumeHTa TpaHchopmarmm

Pexxum npozpammupoeaHust “0 “.

Pene moxeT ucnonb3oBaTbCAa AONA 3aWMTbl U yNpaBfeHUs 3rekTpoaBuraTensaMm ¢
HOMMHanNbHbIMK dasHbiMn Tokamu BenudmHon (1,0...999) A. [Ina cornacoBaHusi BXOOHbIX
TOKOB pernie un (hasHblX TOKOB afnekTpoasuratens, Heo6xoaumMo NPUMEHSATb AOMOMHUTENbHbIE
TpaHcgopmaTopbl Toka 13 psaga (10/5...1000/5) ¢ knaccom To4HOCTU He Xyxe 0,5.

JdonyctTumbin OuManasoH BBOAMMOIO KoadduumeHTa TpaHcdopMaumm Haxooutca B
npegenax (1...200).

Mpn wuncnonb3oBaHMM pene C NpsaAMbIM  BKIOYEHMEM, 6e3 TpaHCcopMaTopoB TOKa,
KO3 PUUMEHT TpaHcdhopMauum Heobxoaumo ycTaHoBUTb paBHbiM 1. lMpu aTtom cneayet
NOMHUTb, YTO MPAMOE BKIIOYEHME pene AornyckaeT MakCUMarnbHbIi HOMUHAambHbIA TOK MO
Kaxxgon dase - 5 A.

Mpn  unameHeHun koadppuuMeHTa TpaHcdopmauuM, B pene  aBTOMaTUYECKU
yCTaHaBMMBaETCA BENUYMHA HOMMHANBLHOIO TOKa anektpoasuratens, pasHas 20 % oOT
MakCUMarnbHO BO3MOXHOro ANfs AaHHoro kKoadpdumumeHTa. [loaTomy, nocne u3MeHeHus
KoatppuumeHta TpaHcdhopmauum, Heobxoaumo 3anporpaMMMpoBaTb HOMWHAmNbHBIA  TOK
anekTpoasuratens.

3aBoackas HacTpownka KoaddpuumeHTa TpaHchopmaumm pasHa 1.

9.2. TlporpammmpoBaHMe HOMUHANBHOIO TOKa AneKkTpoaBuUraTens

Pexxum npozpammupoeaHus “1".

OTHOCUTENBHO  YCTAHOBIIEHHOW  BENWYMHbI  HOMWMHANbHOMO TOKa MNPOU3BOAMTCA
HaCTpoOWKa NOPOroB OTKIOYEHMS NO MUHMMAaNbHOMY TOKY, GITOKMPOBKE pOTOpPa, aCUMMETPUN U
TOKY YyTeuykn. BBoa BenMYMHbl HOMUHANbLHOIO TOKAa 3nekTpoaBuratend u nosioXeHue
OECATUYHOM  3angToM  Npu  NporpaMMuMpoBaHMM  HOMUHANbHOrO  TOKa  3aBUCUT  OT
KoadpdpumumeHTa TpaHchopMauum BHELWHUX TpaHcdopMaTopoB Toka. [QmnanasoHbl BBOAA
3Ha4YeHW B 3aBUCUMOCTU OT KO3hbdumLmMeHTa TpaHCchopMaLmm npuBedeHsl B Tabnuvue 4.

Tabnuua 4
KoadhpuumneHt .
[Anana3oHbl BBOAA 3HAYEHNN HOMUHAITLHOIO TOKa
TpaHchopmaumn, Kt
(1...2) (1,00...9,99) A c auckpetHocTtbio 0,01 A
(3...20) (3,0...99,9) A c gnckpetHocTtbio 0,1 A
(21...200) (21...999) A ¢ gnckpeTHocTbio 1 A

Mpn BbIGOPE BHELWHNX TpaHCOPMATOPOB TOKA U AN MakCUMarbHOro UCMNONb30BaHNSA
AnanasoHa KOHTpPONMpyeMblX napaMeTpoB MO  TOKy  9nektpogsuratens, cregyet
PYKOBOLCTBOBATLCA CreAyrLMMN pekoMeHaaLmMsMn:

HomMuHanbHbIM TOK TpaHCHOPMaToOpOB TOKa IHOM.TP. MO OTHOLIEHUO K HOMMUHaNbHOMY
TOKY anekTpoasuraTens IHom.4B. 4ormkeH ObITb B Npegenax:

[Hom.Tp. = (1,0...1,4) x IHOM.AB.

Mpueegem npumep:

HomuHanbHbIM pabounii TOK anekTpogsuratena paseH IHom.gB. = 47 A. [QuanasoH
HOMMHanbHbIX TOKOB TpaHcopmaTtopoB Toka IHom.Tp. = (1,0...1,4) x 47 = 47...65,8 A.
Bbibrpaem Gnvkanwmnm n3 psiga HoMMHanbHbIX TOKOB TpaHcdopmaTopoB Toka 60/5.

YcTtaHaBnuBaem B pexume nporpammmpoBanus “ 0 “ koaddomumeHTa TpaHcgopmauumm
3HayeHue 60/5 = 12, a nocrne 3TOro B pexume nporpamMmmumpoBaHus “ 1 “ HOMWHAIbHOroO ToKa
3Ha4yeHune 52 A.

3aBoJckas HaCcTponka HOMUHaNbLHOro Toka anekTpoasuraTens pasHa 5,00 A.

9.3. TlporpammupoBaHve HOMUHANbLHOIO TOKa 2-1 CTYNeHu anekTpoasuraTens

Pexxum npozpammupoeaHuss “ 2 “,

Mpn ynpaBneHun OBYXCKOPOCTHbIM 3feKTpoABUraTesieM aHasriorMyHo ycTaHaBnuBaeTCH
HOMMUHanNbHbIA TOK 2-N CTyneHun 6e3 mameHeHus KoadduumeHTa TpaHcdopmauuu. [locne
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BKIMIOYEHNA 2-11 CKOPOCTU dneKTpoasuraTens U 3aMblkaHUs KOHTAKTOB “2-9 CTyneHb” BXOOHbIX
uenen ynpaerieHUsl, NOPOrM OTKIIOYEHUS MO MWHUManbHOMY TOKY, OFOKMPOBKE poOTOpA,
acuMMeTPUM 1 TOKY YTEYKU OTCUHUTBLIBAOTCA OTHOCUTESIbHO 3anporpaMMuUpOBaHHOIO Toka 2-n
CTyrneHwu.

Ecnn dyHKUMA 2- CTyneHW OTKMAYeHa, B MEHI0 PEeXMMOB NpOrpamMmmMunpoBaHnUS
BbiCBeuMBaeTcsa Hagnuck “ OFF*. 3aBoackas HacTpomKa Toka 2-i CTyNeHn anekTpoasuraTens
paBHa 5,00 A.

9.4. TlporpammupoBaHue koadpuuneHTa neperpyskm (61oknMpoBkm potopa)

Pexxum npozpammupoeaHusi “3".

OTOT pexunm nporpamMmmMmMpoBaHNA MPUCYTCTBYET B MEHIO PEXMMOB MPOorpaMMmpoBaHus
TOMBbKO MPWU BKMOYEHHON (OYHKLMW KOPOTKO3aMKHYTOro poTtopa (pexum nporpaMmMmmpoBaHuUs
“7.).

3aBUCMMOCTb BpPEeMEHU OTKIYEHUA anekTpoasuratens oT KoadduuueHTa Harpysku
onpegenseTca cornacHo rpadguky Ha pucyHke 7. [lpaBas 4acTb rpadmka COOTBETCTBYET
obnacTtu neperpysku.

[Ons cnydaeB, Korga anekTpogsurateslb ynpaBndeT MexaHu3MaMu, KPUTUYHBbIMU K
paspyLLUeHMIO NpU Harpyske CO CTOPOHbI Barna anekTpoaBuratens, B perne npegycMmoTpeHa
PYHKUMA 3alnNTbl OT TOKOB KOPOTKO3aMKHYTOrO poTopa, YCKOpSAKLaa npouecc OTKNHYeHUs
anekTpoasuratens.

KoappmuneHT neperpyskm ykasblBaeT Ha MaKCMMarbHO [JOMYCTUMYHO BESNTUYUHY
KpaTHOCTM Meperpy3kn no TOKy onekrpoaBuratens OTHOCUTENbHO HOMUHANbLHOIO WU
yCTaHaBfMBaETCA B YCMOBHbIX eAuvHWUax AN onpefeneHus rnopora OTKMHYEHUS Mo 3BeHY
KOPOTKO3aMKHYTOro potopa.

[Mpw BKMOYEHHOWN (PYHKUUKM KOPOTKO3AMKHYTOrO poTopa U AOCTUMXEHUN BENUYNHOW TOKa
anekTpoaBuraTens nopora HaCTPOWKWN 3BEHa KOPOTKO3aMKHYTOro poTopa (HOMWHaNbHbIN TOK,
YMHOX€EHHbIV Ha KO3MULIMEHT Neperpyskun), BKIOHAETCa 3aepXKa Ha OTKIIYeHue.

Ha Bpems nycka anektpogsuratens oyHKUUA KOPOTKO3aMKHYTOro poTopa OTKI4YaeTcs.

[vana3oH [JonNyCTUMbIX 3HAYEeHUW KOIhPULMEHTa neperpysku nexut B npegenax
(1,1...6,0).

3aBoackas HacTponka koadpduumeHTa neperpysku pasHa 2,0.

DYHKUMA KOPOTKO3aMKHYTOrO poTopa BKIOYAETCSA B peXume nporpammmpoBaHma “ 7. “,
a 3agepXXka OTKNo4eHMs No 6rI0KMPOBKE poTopa - B pEXMME nporpaMmMmmpoBaHusa “ 2. “.

[Mpn BbLIKNKOYEHHON QYHKUMM KOPOTKO3aMKHYTOrO poTopa BpeMsA OTKIKYEHUA Mpu
neperpyske onpegensieTca cornacHo rpaduka, npuBeLeHHOro0 Ha pPUCYHKe 7, a B MEHK0
peXumMoB nporpaMmmMmpoBaHusa B nyHkTax" 3 “ n “ 2.“ noasutca Hagnuck “ OFF “.

9.5. [llporpammMmupoBaHne MMHUMAIrIbLHOIO TOKa areKkTpoaBuraTens

Pexxum npoz2pammupoeaHusi “ 4 “,

OTOT pexunm nporpamMmmMmMpoBaHNA MPUCYTCTBYET B MEHIO PEXMMOB MPOrpaMMmpoBaHus
TONBbKO MPU BKITHOYEHHON (PYHKUUM MWHUMANbHOIO TOKa (pexum nporpammuvpoBaHus “ 7.%).
Pexum nporpamMmMmmpoBaHuUsi MUHUMArbHOIO TOKa nNpefHasHaydyeH AS19 anekrtpoasuratesnen,
KPUTUYHBIX K PEXUMY HEOrpy3Kun, B HaCTHOCTW NS aneKkTpoaBuraTenemn Hacocos.

HacTpoiika nopora OTKNo4YeHNa No MUMHUMAaNbHOMY TOKY OCYLLIECTBIISIETCA B MPOLEHTHOM
OTHOLLEHMM OTHOCUTENBHO HOMUHANBHOIO TOKa M NeXuT B ananasoHe (20...80) %.

Mpn BKAOYEHHON QYHKUMN MWHUMAnNbHOrO TOKA W OOCTUXKEHUM BESNIMYMHOM TOKa
anekTpoasuraTens nopora HaCTPOMKM NO 3BEHY MUHMMASIbHOrO TOKa, BKIOYaAETCH 3adepiKka
Ha OTKMNIYEHME.

3aBoackasi HacTponka 3Ha4YeHUsa MMHUMarnbHoro Toka coctaensiet 50 %.

OYHKUMA MUHUMAaNbHOrO TOKa BKOYAETCA B pexume nporpammumpoBaHma “ 7., a
3afepXKKa OTKINIYEHUS N0 MUHUMArbHOMY TOKY - B peXume nporpammupoBaHma “ 1. “.

[Mpn BLIKNIOYEHHOW (PYHKLMM MUHUMATBHOIO TOKa B MEHIO PEXMMOB MporpamMmMmnpoBaHns
B MyHKTax MEHI0 pexum nporpammupoBaHusa “ 4 “ n pexum nporpammumpoBaHua “ 1. “
nosisutca Hagnuco “ OFF “.
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9.6. [llporpammupoBaHMe ypOBHA aCUMMETPUN TOKOB

Pexxum npozpammupoeaHusi “ 5 “,

Mpyn HegocTaTOMHOM KayecTBE MUTAOWEro HaNpPsiKEHUS WM HEeUCNPaBHOCTM B
obmoTKax anekTpoaBuraTenst MOXeT BO3HMKaTb DonbLuasi pasHuLa Mexay BenminHaMmm TOKOB
a3 anektpogsuratens  (acummetpus). UYToGbI  M3bexaTb  neperpeBa  0OMOTOK
anekTpoaBuratens, Heo6xoaMMoO HaCTPOUTb AOMNYCTUMbIN YPOBEHb aCUMMETPUM TOKOB.

AcummeTpus TOKOB dpa3 paccyuTbiBaeTcs No goopmyne:

2(Imakc - IMuH)
A= +100 %, roe
Imakc + IMuH

IMakc - MakCcMManbHbIW TOK, B amMmnepax,
IMUH - MUHUMAanbHbIN TOK, B amMmnepax.

[vwana3oH HaCTpoOMKM ypoBHSA acummeTpum Haxogutcs B npegenax (20...50) %. lMpwu
OOCTUXKEHMN BENUYMHOW TOKa dNeKTpoABuraTens nopora HacTpPOWMKM MO 3BEHY acMMMETpun
BKITOMaeTCs 3agepKka Ha OTKIYeHne.

3aBoAckas HacTponka ypoBHSA acummMmeTpun Tokos paBHa 20 %.

JononHntensHO HeobxoOMMO HACTpPOUTb BpeMs  3a4epXKM  BKMOYEHUS  3BeHa
acuMMeTpumn TOKOB (pexum nporpaMmmupoBaHus “ 3. ).

9.7. lMporpaMmmupoBaHMe YpPOBHS TOKa YyTEYKM

Pexxum npozpammupoeaHusi “ 6 “,

B npouecce paboTbl KOHTPONMPYETCA TOK YTEYKN Ha KOPMYC anekTpoaBuraTens.

[JonycTumbii nOpoOr TOKa YTEYKM YCTaHaBfMBaAEeTCA B MPOLEHTHOM OTHOLUEHUN K
HOMWHanNbLHOMYy 1 nexut B ananasoHe (5...10) %. MNpun oTkIoYeHHON YHKUUKN B NyHKTE “ 6 “
MEHIO nporpaMmmMmpoBaHus nosiengeTca Hagnuck® OFF “. BbloepXxka NO BpPEMEHM Ha
OTKIHOYEHME MO TOKY YTEYKM HE NPON3BOANTCS.

3aBoackas HaCTponKa ypoBHS Toka yTeykun paBHa 10 %.

9.8. [llporpammunpoBaHne ypoBHSA CONPOTUBNEHUS N30NALUN
Pexxum npoz2pammupoeaHust “7 .
lMepen kaxagbiM MycKOM pene npou3BOAMT U3MEpPEHMe COMpPOTUBIIEHNA WU30NAUUK
anekTpoasuratens. HacTtpovka ypoBHSA OOMNYCTUMOro COMPOTUBIIEHUS MU3ONAUUU JEXUT B
ananasoHe (0,2...1,0) MOM. T[lpu OTKMOYEHHOW YHKUMM B NyHKTE “ 7 “ MEHK0
nporpamMmMmmnpoBaHuna nossnsaetcda Hagnucwk* OFF “.
3aBoackas HaCTponka ypoBHS CONPOTUBNEHUS nsonsaummn pasHa 0,5 MOwm.

9.9. MNHpopmauust 0 HOMUHANBHOM HanpPsHKeHUN
Pexxum npoz2pammupoeaHusi “ 8 .
Ona paHHoOW Mopenu perne HacTpovMka YPOBHA HOMWHANbHOIMO HarnpshkeHus He
Npon3BOOMTCA W HOMMHANbHOE HanpshkeHue YycTaHoBreHo Ha ypoBHe 220 B dasHoro
HanNpsKeHus. OTOT NapameTp HOCUT NHPOPMALIMOHHBIN XapakTep.

9.10. [llporpammupoBaHne YpPOBHA MaKCUMarbHOIo HanpsaXXeHna

Pexxum npoz2pammupoeaHust “ 9 “,

HacTpolika ypoBHSI MakCMMaribHOro HanpshkeHnsa HaxoauTtca B ananasoHe (240...280) B.
[Mpn OQOCTWXKEHUM BENUYMHOM HamnpshKeHUs ceTu Mocne nycka anekTpoasuraTens nopora
HaCTPOMKM MO 3BEHY MaKCMMaribHOro HanpsXXeHus, BKNIYaeTCcs 3agepXka Ha oTknoyeHne. [1o
nycKa anekTpoaBuraTens BblAePXXKM MO BPEMEHU Ha OTKITOYEHME HE NMPOUCXOOMT.

McTepesnc ypoBHSA MaKCUMarbHOIO HamnpskeHUs SBMAeTCH HeperynupyembiM 1
yCTaHOBIeH Ha YypoBHe (4...6) % OT YpOBHSA MakCUMarnbHOro HanpshkeHus. 3asopackas
HaCTpoMKa YPOBHS MakCMMasibHOro HanpsbxkeHus pasHa 250 B.

HacTtporika BpemeHu 3a0epXKu OTKIIYEHUS MO MakCUMarnbHOMY W MWHUMarbHOMY
HanNpPs>KeHUAM NPOU3BOAUTCH B peXume nporpammuposaHma “ 4.,
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9.11. TllporpamMmmupoBaHue YPOBHA MUHUMArbHOIO HanpsHXeHns

Pexxum npozpammupoeaHusi “ A “.

HacTponka ypoBHA MUHMMAarbHOIO HanpskeHus Haxogutcs B AnanasoHe (150...210) B.
[Mpn OOCTWXKEHUM BENUYMHOM HanpshKeHUs CeTu Mocne nycka anekTpoasuraTens nopora
HACTPOMKM NO 3BEHY MUHUMASbHOIO HanpshKeHUs, BKITOYaeTCAa 3afepKka Ha oTkrodeHue. [1o
nycKa anekTpoasuraTens BblAePXKW MO BPEMEHU Ha OTKIOYEHME HE NMPOUCXOOMT.

McTtepesnc ypoOBHA MakCUMMasnbHOrO HanpsbkeHust 49BNAeTCs  perynupyemMbiM  C
ananasoHoMm Hactpoukm  (5...20)%. 3aBoackass HaCTpoMka YPOBHSA  MUHUMAarbHOroO
HanpsbkeHus paBHa 190 B, a ructepesuca — 10%.

Bpema 3agepxku OTKNIOYEHUA MO MaKCMMarbHOMY W MUHUMarbHOMY HanpsXeHUsMm
NnpPon3BOAUTCA B pPEXUM nporpammupoBaHua “4.“, a TakkKe ypoBeHb rucrtepesuca no
MWHMMaNbHOMY HaMNps>KEHU0 — B PEXMME NporpaMmmmpoBaHms “ b “.

9.12. [llporpammunpoBaHne YpOBHS rmcTepesnca MMHUManbHOro Hanps>XeHns

Pexxum npoz2pammupoeaHust “b “.

Hactponka ypoBHS ructepesuca 3BeHa MWHUMASIbHOrO HanpsikeHus npousBoanTCs B
NPOLEHTHOM OTHOLUEHUM K YPOBHIO MWHUMASIbHOrO HanpshkeHus W nexuT B npegenax
(5...20)%.

3aBoAckas HaCTpoWnKa ypOBHS rmctepesnca MMHUManbHOro HanpsxxeHus pasHa 10 %.

9.13. TllporpammupoBaHue TemnepaTypbl OTKNIOYEHNSA

Pexxum npozpammupoeaHusi “ C “,

HacTporika TemnepaTtypbl OTKNIOYEHUS NnexnTt B npegenax ot nntoc 40 go nntoc 100 °C.
3aBoackas HacTpovka ypoBHS TemnepaTtypbl paBHa 50°C. muctepesnc 3BeHa KOHTPOMSA
TemnepaTtypbl coctasnseT 10°C, a 3agep>XKn Ha OTKIMIOYEHNE MO MPEBbILLEHUIO TeMnepaTypsbl
He NpoucxoauT.

Mpn kpenneHun patynka TemnepaTypbl K KOpPMycy onekTpoasuratend 3a cuer
HEeNMNOTHOCTWN KOHTaKTa BO3HUKaET AOMOMHUTENbHOE TENNOBOE CONPOTUBMEHNE TepMoaaTymK /
KOpnyc, YTO NPUBOOUT K YBENUYEHUIO MOrpeLLlHoOCTN n3MepeHus temnepaTtypbl Ha (3...5) © C.
Mpn HacTponke nopora cpabaTtbiBaHWs MO Temnepatype HeobxoauMo YycTaHaBnuBaTb
3HayeHue Ha (3...5) ° C meHbLUe npegnonaraemMon TemnepaTypbl HarpeBa anekTpoasuraTens.

Mpy HenogknNtO4YeHHOM JaTymnKke TemnepaTypbl HACTporKa TeMnepaTypbl HEAOCTYNHA U B
MEHI0 NporpaMmmmnpoBaHns B NyHkTe “ C “noasutca Hagnuek “ OFF “.

9.14. TllporpamMmmupoBaHue KonnyecTsa NOBTOPHbLIX MYCKOB

Pexxum npozpammupoeaHust “d “.

KonnyectBO NOBTOPHLIX MYCKOB onpefenser KOoSiM4eCcTBO BO3MOXHbBIX MOBTOPHbIX
BKITIOYEHUN SneKkTpoaBuraTens nocrne nepBoOro OTKIYEHWA MO MpUYMHE aBapum u npu
BOCCTaHOBMNEHNN HOPMasibHbIX YCIOBUIN 3KCMyaTauuu.

[vana3oH BBOAa Konmn4yecTBa NOBTOPHbLIX NyckoB HaxoauTtcsa B npegenax (0...100).

3aBoAckas HaCTpownKa KonnmyecTsa NOBTOPHbLIX MYCKOB paBHa 4.

Kpome TOro, Heob6xooMMoO HacTpoUTb BpeMSA 3afepXXKU [0 MOBTOPHOrO MNycka (pexum
nporpammupoBaHus “ 0. “).

9.15. [llporpammMmupoBaHne 3a8epXKn 0O nycka

Pexxum npoz2pammupoeaHusi “ E “.

Bpemsa 3agepxku nepeq nepBbiM MyCKOM onpeaensieT BpeMsi 3aepXKn OT BKIHOYEHUS
nuTaHuMs pene, nMBo C MOMEHTa NEpPBOro 3amblkaHus KOHTakToB 11,12 «[yck-O6wmn»
pasbema XP4, 0o momeHTa cpabaTbiBaHNA KOHTAKTOB BHYTpeHHero pene K1 “Pabota”. Nocne
OKOH4YaHMA paboTbl TarvMmepa 3adepXKu, MpU YCNOBUW OTCYTCTBUS aBapUMHbLIX 3HAYEHUM
KOHTPONIMPYEMbIX MNapaMeTpoB B  aBTOMATMYECKOM pexume paboTbl, npoucxogut
aBTOMaTUYECKUN MYCK IMEeKTpoaBuUraTesis, a B py4HOM - perie paspeluaeT npon3BecTu pyyHom
nyck. [Npu nocneayrowmx nyckax Tanmep 3agepXXkm 4o nycka He BKNtoYaeTcs.

[vana3oH BBOAA 3HAaYeHU BpeMeHU 3aepKKn HaxoauTes B npegenax (1...30) c.

& PEACIC’ >




PEJE SAWNTbBI OBUTATENA POL-04

3aBoAckas HaCTpownKa 3Ha4YeHN BpeMeHU 3alep>KKn paBHa 2 C.

9.16. [lporpammupoBaHMe BpeMEHU nycka

Pexxum npozpammupoeaHust “F “.

B 3aBMCUMMOCTN OT MOLLHOCTW 3NeKTpoABUraTens, ero UCNOoSTHEHWS, a TaKkKe Harpysku Ha
ero Barny, Bpems Bbixofa Ha pabounin pexmm MOXeT ObiTb pasnuyHbiM. [103TOMYy B MOMEHT
nycka arnekTpoasuratens pene He OTKMKYaeT ero nno  HacTpovMkaM  3BEHbEB
KOPOTKO3aMKHYTOro poTopa 1 MUHUMAaIIbHOTO HanpsKeHUs.

[wnana3oH BBOAA 3HAYeHUN BpeEMEHU nycka HaxoauTces B npegenax (1...300) c.

3aBoackas HaCTponka 3Ha4YeHNa BpeMeHM nycka paBHa 1 c.

9.17. [llporpammupoBaHue 3aepXKn 00 MOBTOPHOrO Nycka

Pexxum npozpammupoeaHuss “ 0.*,

Bpemsa 3agepxkum [0 MOBTOPHOrO nycka onpegenseTr BpeMsa MeXay MNOBTOPHbIMU
nyckamu anekTpoasuratens rnocrie aBapumHbIX OTKMIOYEHNN U BOCCTAHOBIIEHUS HOPMaIlbHbIX
yCroBuI aKkcnnyaTaumm, Haxoautcsa B npegenax (1...120) c.

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

9.18. [lporpammupoBaHue 3a4epP>XXKu MUHUManbHOro Toka

Pexxum npozpammupoeaHust “ 1. “,

OTOT pexunm nporpamMmMmMpoBaHNSA MPUCYTCTBYET B MEHIO PEXMMOB MpOorpaMMmpoBaHus
TONbKO MPY BKAOYEHHOW (PYHKLUUM MUHUMANbHOMO TOKa (peXxum nporpammmpoBanHmna “ 7. ).

Bpemsa 3agepxkn OTKMOYEHUS NO 3BEHY MUHUMArbHOrO TokKa ornpegensier JonyctumMoe
Bpemsi paboTbl anekTpoaBuraTens npu MOHMXEHUM Toka B nobon n3 a3 Huxe nopora
HACTPOWKM 3BEHA MUHUMAIbLHOIO ToKa.

[rana3oH BBOOA 3HAYeHUN BPEMEHU 3aJepXKN BKMOYEHUS 3BEHa MUHUMAaSibHOro ToKa
HaxoguTcs B npegenax (1...250) c. lpu obpbiBe a3 no TOKy anekrpoasuratenb
OTKMoYaeTcs Yepes 1 ¢ He3aBMCUMO HACTPOMKM BPEMEHN 3aL4EPXKKN HA OTKITHOYEHUS.

3aBoAcKkas HacTpoOMKa 3HayYeHUs BPeMEHU 3a[ep>KKU OTKIMHYEHUS MO MUHUMasibHOMY
TOKY paBHa 5 C.

[Mpn BBIKNIOYEHHOW (PYHKLMM MUHUMANBHOIO TOKa B MEHIO PEXMMOB NMporpamMmMmnpoBaHns
B nyHKkTax* 4 “ n* 1. “ noasutca Hagnuck “ OFF “.

9.19. T[lporpammMmupoBaHue 3agep>xkn BIOKMPOBKK poTopa

Pexxum npozpammupoeaHus “ 2. “.

OTOT pexvMm MporpaMMmMpoBaHMS MNPUCYTCTBYET B MEHKO NPOrpaMMmMpoBaHus npu
BKITHOMEHHOW (PyHKUMM BNOKMPOBKM poTopa (pPexmMm nporpaMmmupoBaHms “ 7. “).

Bpemsa 3agepxkm ONOKMpOBKM poTopa onpedensetr BpeMs OT Havana npeBblleHus
TOKOM 9nekTpoasuratensa B nwbonm wn3 a3 nopora HACTPOMKM (HOMUHAMbHbIA  TOK,
YMHOXEHHbIN Ha KO3(ULMEHT neperpyskn), OO €ero OTKIYEHUS 3BEeHOM OrnOKMpPOBKM
poTopa.

[vana3oH BBOAa 3HAYEHUW BPEMEHU 3a0epPXKM OTKNIOYEHUA 3BeHa KOPOTKO3aMKHYTOro
poTopa Haxogutca B npegenax (0,5...10,0) c.

[Mpn  BLIKMIOYEHHOM (PYHKUMM KOPOTKO3AaMKHYTOrO poOTOpa BpeMs OTKIIYEeHUs npu
neperpyske ornpegenseTrcsa cornacHo rpadgwuka, NpuBeOEHHOro Ha PUCYHKe 7, a B MEHI0
PEXMMOB NporpamMmMmnpoBaHnd B nyHktax* 3 “ n “ 2.“ noasutca Hagnucb “ OFF “.

3aBofckas HacTpoWKa 3Ha4YeHUs BPEMEHU 3a4epXKN OTKIMHOYEHUS 3BEHOM BMOKMPOBKU
poTopa pasHa 1,0 c.

9.20. TllporpammupoBaHue 3a4epXXKu acCUMMEeTPUM ToKa
Pexxum npozpammupoeaHusi “ 3. “,
Bpema 3agepxku OTKIOMEHMS NO 3BEHY acMMMeETpuu Toka onpefendetr OonycTUMOe
BpemMsa paboTbl anekTpogsuratensd npu YypoBHE acumMMeTpum Toka a3 Hwke nopora
HACTPOWKM 3BEHa aCUMMETPUM TOKa.
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[vana3oH BBOOA 3HAYEHUN BPEMEHU 3a0EPXKKM BKITHOMEHUSI 3BEHA aCMMMETPUN TOKa
Haxogutca B npegenax (1...120) c. lNpu ob6pbiBe a3 no TOKy anekTponsuratenb
OTKMo4YaeTcs Yepes 1 ¢ He3aBMCUMO HACTPOMKN BPEMEHN 3a4€PXKKM Ha OTKINIOYEHME.

3aBofckasi HacTporka 3HA4YeHUs1 BPEMEHWU 3a0EepXKKU BKMOYEHUS 3BEHa acMMMETpuu
TOKa paBHa 5 C.

9.21. T[lporpammupoBaHune 3agepXKn MakCMManbHOro U MUHUMAanbHOIMO HaNpPs>KeHNN

Pexxum npozpammupoeaHusi “ 4. “,

Bpems 3agep>KknM OTKMIOYEHUS 3BEHBAMU MaKCMManbHOMO U MUHUMAnNbHOIO HanpsikKeHumn
onpeaenseTr gonyctumoe Bpems paboTbl NOcne nycka anekTpoasuratensd npy npesbllLEeHnN
HanpskeHMeM ceTn B nobon n3 a3 nopora HaCTPOWMKN 3BEHA MAKCUMAarbHOIO HanpsiKeHUs
UM NOHMXKEHUU HanpshkeHuss cetm B nwbon u3 a3 HukKe nopora HACTPOWMKU 3BeHa
MUHMMAarbHOIO HanpsXeHusi. Ecnn BbIXO4 YPOBHA HanpsKeHus 3a [OnyCcTUMble MNOporu
HaACTPOEK Mpou3oLien 0 nycka anekTpogBuraTens, TO BHyTpeHHee pene ynpasneHuna K1
oTKNtoYaeTca 6e3 3agepXKKn N0 BPpEMEHM.

[vana3oH BBOAA 3HAYEHUI BPEMEHU 3aLEPXKKN BKIHOYEHUS 3BEHBEB MaKCMMarsibHOro 1
MWHMMarbHOIo HanpsbkeHnn HaxoauTcs B npegenax (1...250) c.

3aBoAackasi HACTpoMka 3HaYeHUs BPEMEHW  3a0EepXKM  BKIOYEHUA  3BEHLEB
MaKCUMarbHOro 1 MMHUMAaITbHOIO Hanps>XeHU paBHa S C.

Mpn 06pbIBE ha3d No HAaNPSKEHMIO 3MEKTpoaBUraTesib OTKIOYMTCA Yyepes 1 c.

9.22. TlporpamMmmupoBaHMe NMNYbCHOIO pexnma paboTtbl pene neperpyskn K3

Mpn BKNHOYEHHOW DYHKLMM MMMYNbCHOTO pexuma pene neperpy3kn K3 Heobxoammo
HaCTPOUTb BPeMSs ero BKIMHOYEHHOTO U BbIKNIOYEHHOro COCTOAHUS.

Pexxum npoz2pammupoeaHust “ 5. “.

[dvnanasoH BBoOa 3HaYeHWA BPEMEHU BKITHOYEHHOrO COCTOSIHUA pene neperpysku
HaxoguTcsa B npegenax (1...30) c.

3aBofckas HacTpoKKa 3Ha4YeHUS BPEMEHN BKITHOYEHHOIO COCTOSIHNA paBHa 1 C.

Pexxum npoz2pammupoeaHusi “ 6. “.

[dvnana3oH BBOAa 3HA4YEeHUM BPEMEHU BbIKIMIOYEHHOTO COCTOSIHUSA pernie neperpysku
HaxoguTcsa B npegenax (1...30) c.

3aBofckas HacTpoKKa 3Ha4YeHUS BPEMEHW BKITHOYEHHOIO COCTOSAHNA paBHa 1 C.

[Mpn BbLIKMIOYEHHOM (PYHKLMM UMMYIIbCHOTO pexuma pene neperpyskn Ha uHaukatope

otobpaxaetca Haanuck “ OFF “ n pene neperpysku K3 HaxoamTca B NOCTOAHHO BKIOYEHHOM
COCTOSIHUM MPU TOKOBOW NMeperpyske anekrpogsuraTens.

9.23. TllporpammupoBaHue OyHKLNI

B atux pexumax nporpaMmMuMpoBaHusi €CTb BO3MOXHOCTb U3MEHATb anroputm paboTbl
pene Npyv NOMOLLM BKITHOYEHUS U OTKITHOYEHNSA HEKOTOPbIX ONONHUTENBHBIX (OYHKLWNA.

Mpw BKNOYEHUM pexmma Ha umdpoBomM nHamkatope B obnactm “ SHAYEHUE “ B kaxkaom

paspsge nosiBUTCS nsobpaxxeHne naxka nepeknoveHnsa oyHkumn “/7 “wnn “Ls “.

®dnaxok ykasblBaeT “L/ " Ha BKIHOYEHHOE COCTOAHWE OyHKUMU, a doraxok “/7 “ Ha
OTKIMIOYEHHOE COCTOSAHME. WM3MeHeHMe COCTOSHUA (PYHKLMM  MPOU3BOOUTCHA  KHOMKaMm
ynpaBneHns A u V. KHornka ynpaBneHuss A BKMOYaeT (PYyHKUMIO, @ KHOMNKa yrnpaBneHus
V — oTkno4vaeT. 3anncb B 3HEProHe3aBUCUMYKO NaMATb OCYLLECTBSETCA nyTeM Bblbopa
Mnagwero paspsiga C NOMOLLbIO KHOMKM P U MOBTOPHOrO ee HaxaTtus. Ha wuHaukaTtope

BblCBETUTCSH Hagnuck “ Pro “.
Pexxum npozpammupoeaHust “ 7.,
B aToM pexunme pacnonoxeHve yHKUUN criegyroulee:
B CTapLKN pa3psas — PyHKUUA KOPOTKO3aMKHYTOro poTopa;
P CpegHun paspsg — PYHKUMS MUHUMaNbHOro TOKa;
B MIIaaWwnn paspag — EYHKUNSA CONPOTUBIEHNA U30MNSUNN.
Pexxum npozpammupoeaHusi “ 8. .
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B aTOoM pexunme pacnonoxeHue yHKLMI criegyroLlee:

B CTapLUMn paspag — PyHKUMA 3anunaHUsa KOHTAaKTOB,

B cpefHun paspag — PYHKUNA TOKa YTeYKN;

» MNagWwmn paspsag — OYHKUMS NMIMYITbCHOIO pexunma pere neperpysku K3.
Pexxum npozpammupoeaHust “9. “.

B aToM pexume pacnonoxeHve yHKUUN criegyroulee:

B CTapLUMW pa3psa — BKIAOYEHWE 2-1 CTYMNEHW 3neKkTpoasuraTens;

B CpegHun paspsi — OTKITIOYEHME KOHTPONS 4vepenoBaHusi (pas;

B MIIaALWun paspag — He UCNoJSb3yeTCA.

9.24. OG6HyneHue cyeT4Mka MOTOpecypca

Pexxum npozpammupoeaHusi “ A. “.

[nsa cbpoca cyeTumka MoTopecypca B HOMb HEOOXOAUMO B pexmMMe NporpammMmpoBaHnS
Bmecto «111» HabpaTtb «000». 3atem, nocne KoppekuMu camoro mnagwero paspsaa,
HeobxoaMMO ellle pa3 HaxaTb KHOMKY ynpasneHus “ P “ Ha nHgukatope nosiBUTCA Haanvcb
“Clr*,

9.25. YcTaHoBKa gaTtbl U BpEMEHN

Pexumbi npoepammupoeaHus “ dr “,“ dn“,“dd*“,“ch*“,"cn*“,“ cc*”.

B aTux pexumax nporpaMmmMmnpoBaHna eCTb BO3MOXHOCTb MPOU3BOAUTL KOPPEKLMIO AaTbl
N BPEMEHU, OTCYMTbLIBAEMbIX YacamMu pearibHoro BpemeHu. MIHpopmauma o roge, Mecsue,
AHe, Yace, MUHYTe U cekyHae oTobpaxaeTcsa C NMOMOLLbIO ABYX pa3psaoB MHAMKaTopa.

[nga yctaHoBKkU roga Heob6xoauMMo BbibpaTb NyHKT “ dr “ , HaXaTb KHOMKY ynpaBreHus
» “ 1 OTKOppEKTUPOBATL C MOMOLLbIO KHOMOK A n V¥ cTapwwun paspsa. danee Heobxogumo
elule pa3 HaxaTb KHOMKY ynpasneHuss “ P “ 1M aHanorMyHo OTKOPPEKTUPOBATb MraLinim
pa3psa. [locne koppekuMyM Mnagwero paspsga, Heobxoaumo elle pa3 HaxaTb KHOMKY
ynpaesneHusa “ » “. Ha uvHomnkatope nossutca Hagnucb “ Pro “. Koppekuust mecsaua (NyHKT
“dn "), gHa (nyHkT “ dd *), waca (nyHKT “ ch ), MUHYTbI (NYHKT “ cn “) 1 cekyHabl (MyHKT
“ cc “) nponsBoguTca aHanorn4yHo. [onyctnumble gnanasoHbl yCTaHaBNIMBaEMbIX 3HAYEHWUNA:

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

6) mecau: (1..12);

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

r) yacei: (0...23);

) muHyTbl: (0...59);

e) cekyHab!: (0...59).

9.26. YcTtaHOBKa agpeca ycTpoucTsa
Pexxum npozpammupoeaHusi “b. “.
B aTom pexume nporpaMMmnpoBaHnsa eCTb BO3MOXHOCTb NPON3BOANTL YCTAHOBKY agpeca
perne, NOAKNKYEHHOro K ceTu. [lonyCTuMbI Ananas3oH ycTaHaBnmMBaeMblx agpecos: (1...32).

9.27. HacTtpouka nHtepdenca
Pexxum npozpammupoeaHus “ C. “.
B atom pexume nporpaMmMMpoBaHNA €CTb BO3MOXHOCTb MPOU3BOOUTbL HACTPOMKY
napameTpoB obmeHa no nHtepdency RS-485 ¢ nomoLLbo Tpex paspsiaoB nHaukaTopa:
B CTapLUMN pa3psag — ycTaHoBKa Stop-6MToB:
0 — yctaHoBKka 1-ro Stop-6uTta,
1 — yctaHoBKa 2-ro Stop-6uta;
B+ CpefHu paspsag — ycTaHoBka buta MNapurteTa:
0 — 6e3 6buTa lNaputeTa,
1 — 4yeTHBbIN,
2 — HEYETHbIN;
B+ MIaALWnn paspsag — yCTaHoBKa CKOPOCTU OOMeHa:
0 — 4800 6uT/c,
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1 -9600 6wuT/c,

2 - 19200 6wurT/c,

3 - 38400 6wur/c.
MpumeyaHue. PekomeHayemble napameTpbl obmeHa no nHrepdency RS-485 ykasaHbl
Ha pucyHke 14. [NepevyeHb NYHKTOB MEHK NPOrpaMMuUpOBaHUs HAXOAUTCS B NpunoxeHuu B.

10 MOHTAX, NOArOTOBKA K PABOTE, NPOBEPKA PABOTOCITOCOBHOCTHU

KoHCcTpykuma pene obecneynBaeT B 3aBUCUMOCTU OT  MWCMOSHEHUS  YCTAHOBKY
BbICTYNaloLWMM MOHTaXOM UM nepegHuMm nogknodeHvem nposogos (PAOL — 04 -1) wnu
YTOMMEHHbIM MOHTaXOM U 3aaHUM nogkntodeHnem (PAL — 04 -2).

Pene HeobxoaMmMo MOHTMPOBATb Ha CneuuanbHbIX WUTax, B WKadgax ynpaBneHus n T.n.
BOANM OT HarpeBaTenbHbIX MPUOOPOB M MCTOYHMKOB MOLLHbBIX 3NEKTPOMAarHUTHbIX MOonen
(cunoBbIx TpaHcopMaToOpPOB, APOCCENEN, ANEKTPOABUraTeNen, aNeKTpPUYEeCKnx nevyem n T.4.).
HeponycTuMo Hanuuve B BO3yxe npumecer aMmuaka, CEPHUCTbIX U APYrux arpeCcCUBHbIX
rasoB, Takke MOBbILIEHHON BNaxHOCTU. B mMecTax, rge owyulaetca Tpsicka u Bubpaums, pene
cnegyeT yCTaHaBnMBaTb Ha aMopTusaTopax (C pe3MHOBLIMUY NMPOKagkamm).

KpenneHne pene BbICTyNawLWeEro MOHTaXa, OCYLeCTBNAeTCs C MNOMOLLbI ABYX
KPOHLUTENHOB, MNPUKPENSIEHHbIX K Kopnycy AByMA BuHTamu M5, a MecTy ycCTaHOBKM —
yeTblpbMs BUHTaMn M4, pucyHok 1. Mpu yTONNEHHOM MOHTaXe pernie npuxknmaeTcs OBYMS
ckobamn K naHenu ¢ NomMoLb0 ABYX BUHTOB M5, KOTOpble 3akpy4yMBalOTCA B KOpNycC pene,
PUCYHOK 2. Pa3mepbl Bbipe3a B MNaHenu Ansi YTOMSIEHHOrO MOHTaXa pefie nokasaHbl Ha
pUcyHke 3.

MpucoeanHsemble NpoBoAa OOMKHbI MMETb KOHTaKTHblE HAKOHEYHWKW, pacCYUTaHHbIe
ANs KpenneHus nog BUMHT M4. CeyeHue NpoBOAOB AOMKHO ObITb He Gonee 2,5 mMm? Ans
oaHoro unu 1,5 MM? Ana AByx NpoBOoAHUKOB. OHUW MOAKMIOYATCS K KNeMMHOoW konoake XT1
COrnacHo cxeme, NpUBEOEHHON Ha PUCYHKe 6a - C NpsAMbIM BKNoYeHneM (BapuaHTt 1), 66 — ¢
MCNonb30BaHMEM TOKOBbIX TpaHcopmaTopoB (BapmaHT 2). K knemme “3awmt. 3a3.” KONoaku
XT1 HeobxoaMMO MNOAKMOYUTL 3aWMTHOE 3a3eMSIEHME MPOBOAOM CEYEHMEM HE MeHee
1,5mMm2.

B cxemy ynpaBneHus snektpoaBuraterneMm BbIXOAHble KOHTakThl perne K1, K2, K3
HeobXoaUMO MOAKMYUTE C MOMOLWbLI0 pasbema XP4 B cOOTBETCTBUM C (DYHKLMOHANbHbIM
HasHa4yeHneMm pene. CeyeHne NPoOBOOHMKOB AN NoAKMoYeHus KoHTakToB pene K1, K2, K3 He
AomkHO npeBbiwate 1 Mm?. Khonka “CTOI” B cxeme ynpaBreHus aOsBuratenem npu
aBTOMATUYECKOM pexnme paboTbl AOMKHA WMMETb MEXaHW4eCKytd CamMOOMOKMPOBKY Mpu
HaXkaTuMm.

KoHCTpyKuMA pene gonyckaeT COBMECTHyO paboTy M KOMOMHMPOBAHHOE YynpaBfeHue
HeckonbkuMn pene (aybnupoBaHue, BCrnoMoraTenbHbI pexum). [lpumepHas cxema
BKIMIOYEHNA HECKONbkMX pene npuBegeHa B [lpunoxeHun b. Ecnn He npepnonaraeTtcs
MCNonb30BaHME perne ¢ BHELLHMM BKIOYEHNEM / OTKINIOYEHNEM

Unn ynpaeneHne ABYXCKOPOCTHbIM 3reKTpoaBuraTesnieM, To Heucnosnb3yeMbli BXo, Ha

pasbeme XP4 HeobxoouMmo CoeanHUTb C ObWMM NPOBOAOM MNPOBOAHUKOM CEeYEHUEM
(0,75-1) MM2. MakcumanbHas AnvHa NPOBOAHMKOB, COEAMHSIIOWMX pasbeM XP4 ¢ BHELUHUMM
ycTpoucTBamMuM He pforkHa npesblwaTte 10 meTpoB. Mcnonb3oBaTb KOHTakTbl pene K3
“Meperpys3ka” onsa ynpasneHust anekTpoaBmuraTensamMm 3anpeLuaeTcs.

Ona paboTbl ¢ pene no npotokony Modbus RTU ¢ nomowpto mHTepcenca RS-485
Heobxoaumo cnegytollee obopyaoBaHue:

a) |IBM — coBMeCcTUMbIN NepcoHarbHbIn kKoMnbloTep (ganee «[K») nog ynpasneHvem
OC Windows XP, numetowmn B ceoem coctase ognH COM-nopT;

6) koHBepTOp MHTEpdercoB RS485/RS232 tnna ADAM 4520 nnu aHanormyHbli;

B) MCTOYHMK NuTaHus +9B/ 0,1A (ana nutaHusa KoHBepTOpa).

JInHna ceasm umHtepdenca RS-485 BbinonHAeTcss kabenem Tuna «BuUTad napa» u
nogkntoyaetca Kk pasbemy XP1 pene. MakcumanbHas AnuHa, napameTpbl kabensa gnsa nuHum
CBSA3N 1 nNpaBuia NocTpoeHus ceten Ha 6ase nHrtepdgenca RS-485 onncaHol B cneumdukaumm
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EIA-485. MakcnmanbHOE KONMMYECTBO pene, COedMHEHHbIX B CeTb, - He Oonee 32-x
ycTponctB. Cxema nogkntodeHna pene k [K no wuHTepdency RS-485 npuBegeHa Ha
pUcyHke 12.
YctaHoBKa u pabota c O «Relsis motor config» onucaHa B pasgene 12.
bnok
nUTaHuA

l K COM-

Buras napa g
Konuseptop | nopry MK
+
1200w _#& | RS485/RS232 >
POU-04 [+ | | POU-04 |+ POLU-04 [+ | | POU-04 [+
NeXX |= Ne3 |- Ne2 |- Nel |=

PucyHok 12 — Cxema nogkntodeHus pene k NK

[aTtunk TemnepaTypbl (ecrnv OH 3akasaH) nogkniodaeTcs K pasbemy XP3 pene. OH
Kpenutca K Kopnycy anektpoasuratena BuHTOM M4. [atumk TemnepaTypbl YCTOWYMB K
BO3AENCTBUIO 3NEKTPOMArHUTHbIX MOMEX, MO3TOMY B AOMOSHUTENBbHOM 3KPaHMPOBKE He
HyxgaeTcsa. OH nocTaBnsieTcd C coeauHuTenbHbIM kabenem anuHon 5 metpos. [lpu
Heo6Xo4MMOCTN MOXHO YBENWYUTb ANUHY Kabensa, NpyMEHNB ABYXWUINbHbIN 3KPaHMPOBAHHbIN
kabenb Tna KCM3BIT, KCIM3B, MUKPOMOHHLIN M T.N. C BHELWHUM AnamMeTpoMm (4...6) MM ©
NMOroHHOM eMKocCTbio He bonee 90 nd/m. Obwasa gnnHa NOCTaBNAEMOro U AOMOSTHUTENBHOIO
kabenen gatynka Temnepartypbl He AosmkHa npeBbiwaTb 30 meTpoB. CoeamHeHme xun kabens
Heob6XoOUMO BLINOMHUTL C MOMOLLBIO KNEMMHOW KOMOAKM Ha 3 KOHTakTa C cobniogeHnem
CXeMbl MNOAKIYEHMS JaTynka TemnepaTypbl K pene. [abapuTHble pa3mepbl U cxema
NOAKIIOYEeHUs AaTtymka TemnepaTypbl K pazbeMy XP3 nokasaHbl Ha pucyHke 13.

P 27
= 4 XP3
A Skpan { 1| O6wwmit
N Il K%aCHblv 2| Muranue
v AP ™3] curvan
@4,5 4

PucyHok 13 — NabapuTtHble pasmepbl U cxeMa NOAKIIYEeHUs gaTtymka TemnepaTypbl

MpumeyaHve. BMecTo NpoBOAHUKOB CMHENO U KPACHOMO LIBETOB BO3MOXHO NMPUMEHEHMEe
NPOBOAHMKOB APYroro LBeTa.

Mocne MOHTaxa WM MOAKMYEHUs MPOBOOOB HEOOXOAMMO MoAaTb NUTaHWE Ha pene U
Npou3BeCTN NpoBepKy ero pabotocnocobHocTu. [Ons 3TOro HeobxoAMMO NOCMOTPETb B
peXMMe MWHOMKAUUW 3HAYEeHUs TeKyLMX MapamMeTpoB MO HanpsbkeHWo, 4acToTe CceTw,
Temnepartype (ecnv NoAKMYEH OATYMK) U COMPOTMBNEHMIO M3onsaumn. [anee Heobxoaumo
BKIMIOUNTL / BbIKNIOYMTE Heobxoaumble  dyHKUMKM, nNoporn cpabaTbiBaHMS MO TOKY,
HanpsKeHWo, BPEMEHM K Temnepatype (Mpu Hanuuuu gatyvka) Kak onucaHo B pasgene 9
COrnacHo nepeyvHsi MyHKTOB MEHK MNpOorpaMMmpoBaHus npunoxeHus B. [Ons npoeepku
paboTocnocobHocTn cetn Heobxogmmo 3anyctutb 1O «Relsis motor config» n yctaHoButb
CBS3b C pene.
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11 NOPAAOK PABOTbI

Mpn nogadve nuTaHusa Ha knemmbl “Hanpsx. A, Hanpspk. B, Hanpsk. C” konogku XT1
BbIxogHoe pene K1 “PaboTta” oTkno4YeHOo, ero KoHTakTbl 1-2 pa3oMKHYThl, @ 4-5 — 3aMKHYThI,
cBeTOAMOAHbIN uHAukatop Pabota vMmeeT kpacHoe cBeveHuMe. B 3TOT MOMEHT BpemeHwn
HaYyHeTCs MNpoUEecC OLEHKU CrieaytoLlmx KOHTPONMpyeMbIX napameTpoB: a) CONpOTUBMEHMUS
n3onaunn, 6) BbIXOA YPOBHSA HANpsKeHUs 3a Npegesibl YCTaHOBEHHbIX NOPOroB MO MUHUMYMY
NN MakCcMMyMmy, B) MpaBUSIbHOCTU YyepefoBaHuA a3, r) Hanvuue / OTCyTCTBUE 3anunaHus
KOHTAKTOB nyckatens, a Takke (Mpyv NOOKMYEHHOM JdaTyumke) n TemnepaTypbl. Ecnu
COMPOTMBIIEHUS U30ONAUMM  HEe HWXKe 3anporpaMMMpPOBAHHOIO 3HaYeHWUd, HanpskeHue
nuTaloWwen ceTm HaxoauTca B npefenax 3anporpaMmMMpOBaHHbLIX MOPOroB MO MUHUMYMY /
MakcMMymMmy no BceM Tpem pasam, YyepegoBaHue (pas npaBurbHOE, OTCYTCTBYET 3anunaHve
KOHTaKTOB ryckaTens W W3MepeHHas TemnepaTtypa (Mpyv MOAKMIOYEHHOM JdaTyuke) He
npeBbllaeT  YCTaAHOBMEHHOro  rnopora, BbIxogHoe pene K1  cpaboTtaer uyepes
3anporpaMMmMpoBaHHOE BpeMs OO0 Mnycka, ero KoHTaktbl 1-2 u 3-4  3amMmkHyTCcd, 4-5 —
pPa3oMKHYTCSl, a cBeToauMoAdHbIn mHaukaTop PaboTta 3aroputcs 3eneHbiM uBeToM. Pene
nepexoanT B peXnM OXuAaHUs nycka anekTpoasuratensd n MoXeT HaxXOAUTCS B HEM CKOSbKO
YyrogHoO AOMro.

[Mpy OTKNIOYEHHON PYHKLMW 3anunaHus KOHTPOJSib COCTOSIHUSA KOHTAKTOB nyckaTens unm
KOHTaKkTopa nNpou3BOAMTCA cpasdy nocne nogayn nNUTaHWa Ha perne U npu Hanuuamm wux
3anvnaHna BHYTpeHHee pene ynpasBneHns K1 He BKMYMTCHA, a CBETOAMOOHbLIN MHAMKATOP
Pa6oTa Gyget nmeTb KpacHoe cBeyeHue. [NonHoe oTKNYeHne PyHKUMU NPOUCXOAUT TOMbKO
nocrnie nepsoro nycka anektpogsuratens. lNepen nocnegywowmmu nyckamm (HopManbHbIMU
MNU MOBTOPHBLIMU MOCMEe aBapUNHbLIX) KOHTPOSb COCTOSAHWUS KOHTaKTOB MyckaTtens wunu
KOHTaKTOpa He BedeTcs, BHyTpeHHee pene ynpasneHus K1 BknioyaeTcs M CBETOANOOHLIN
nHagukatop PaboTta 3aropntca 3eneHbiM LBETOM.

11.1. PaboTa B py4HOM pexumme

[na paboTbl B py4HOM pexunme Heobxoanmmo yCTaHOBUTL nepekntodatens S2 (pUCcyHoK
6a,66) B nonoxeHne “ P “ u HaxaTb KHOMKYy nycka anektpogsuratena S1. Ha
3anporpamMMpOBaHHOE BPEMS MyCKa OTKMYaeTCsl 3BEHO 3aluTbl N0 GNOKMPOBKE poTopa u
MUHUMarnbHOMY HaMNPsHKEHMIO.

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

(ecnn noaKkMyeH pJaTyvk) M nocregHee 3HavyeHMe W3MEPEeHHOro COMpOTUBIIEHUA
n3onsaumMm nepep nyckom, Kak onvcaHo B pasgene 8.

Bo Bpemsa paboTbl anekTpogsuratens perne MNoCTOSHHO KOHTPOSIMPYET YPOBHMU
NATaIOWEro HanpsbkeHuss Mo  Kaxaon dase, YPOBHW MpoTekawwmx dasHbiX TOKOB,
acMMETPUI0 TOKOB OTHOCUTESbHO CpefHero npoTeKkarLero TOKa, TOK YTeYKM Ha Kopnyc,
namepseT Temnepartypy anekrpoasuratens (nNpyv NOLKMYEHHOM AaTyuKe) U CpaBHUBAET C
noporamu NporpaMmHbIX HaCTPOeK.

Mpn oOOGHapyXeHMM HEeCOOTBETCTBMS W3MEPEHHbIX YPOBHEW MOpOram HacTpoek,
BKMOYAETCA COOTBETCTBYKOLAA Murawwas uWHAUKauuMs U COOTBETCTBYHOLMUK Tanumep
3alepXKM Ha oTknoYveHne. MNpun neperpyske No TOKy Takke 3aMblKaloTCA KOHTaKTbI

BHyTpeHHero pene neperpysku K3. 1o okoH4YaHUKU 3anporpamMmMmMpoBaHHON 3a4epXKn MNo
BPEMEHN U NPOLOKAKLWEMCA MNPEBbILEHUM Nopora HaCTPOWKW, PasMbIKatOTCA KOHTaKThl
BHYTPEHHero perne ynpasneHus K1, 3axunraetcs COOTBETCTBYIOLMIA CBETOANOOHbBIV NHANKATOP
aBapun, 3aMbIKalOTCHA KOHTaKTbl BHYTPEHHEro pene aBsapumn K2, a BHyTpeHHero

perne neperpy3kn K3 — pasmbikaloTcsa. KaTywka 3nekTpoMarHMTHOro mnyckaTens
anekTpoasuratensa obectounmBaeTca n Apuratenb oTknyaetcs. Npu obpbiBe a3 Tanmep
3a[lepXKKNU He BKIOYaeTCcs, pa3MblkaHMe KOHTaKTOB BHYTpPeHHero pene ynpasneHus K1 wn
OTKNIOYEHME anekTpoasuraTens npomcxogut 4Yepes 1 c.
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Ecnun ypoBHU nuTatoWwero HanpshXeHns no Kaxaon gpase, ypoBHU NpoTeKkarwmnx dasHbiX
TOKOB, acMMMETPUS TOKOB OTHOCUTENbHO CpedHero npoTeKkawwero Toka C  y4eToMm
rmcTepesnca Bo3BpaLlaloTcs K HOpMe 4O MOMEHTA OKOHYaHus paboTbl

COOTBETCTBYHOLLEro TanMMepa 3afepXKu Ha OTKMYeHWe, TO COOTBETCTBYHOLLASA
MuUramowiaa MHAMKaLUMA racHeT M perne npoJoSPKUT CBOK paboTy, He pa3Mbikas KOHTaKTOB
BHYTpeHHero perne ynpasneHua K1. Ecnv npoucxoguna neperpyska no TOKY, pas3MblKaroTCs
KOHTaKTbl BHYTPEHHErO pene neperpysku K3.

[MoBTOPHBIN MYyCK anekTpoasuratesis nocrie aBapUMHOINO OTKMKYEHUS BO3MOXEH Mpu
BO3BpaTe TEKyLWMX NapameTpoB B MNpeaesnbl 3anporpaMMUPOBaHHbLIX 3HAYEHUW C Yy4eToOM
rmctepesnca. NoBTOpHbIE NMYCKM BO3MOXHbI [0 MCHEprnaHusa 3anporpamMmMMpOBaHHOIO NMmuTa
MOBTOPHbLIX MYCKOB, O 4YeM CBUAETEeNbCTBYeT 3aropaHue CBEeTOAWOAHOro WHAMKaTopa
OrpaHuyeHne nyckoB. [lpn 3TOM NPOUCXOOUT 3anoOMMHAHWE aBapPWUWHLIX 3HAYEHWUN TOKOB
a3, HanpsbkeHna (a3, acMMmMeTpum TOKOB, TemnepaTtypbl anektpoasuratens (npwu
NOAKMIOYEHHOM [aTyMKe), KOTOpblE MOXHO MOCMOTPETb B pexume uHAWKauuu, n paboTta
anektpoaBuratenss 6nokupyeTca. Y4yeT KOnuMyecTBa MOBTOPHbIX MYCKOB, CBA3a@HHbLIX C
aBapUNHBIMWN OTKIMIOYEHNAMU MO HAMNPSHKEHUIO He BeJeTCs.

Onsa copoca n pa3bnokMpoOBKKU perie HeO6GXOAMMO HaXaTb U yAepXuBaTb HaXkKaToun
B TeYEHUU 5-TU CeKyHA KHOMKy <« Ha nepeaHen naHemnu Unu oTKIIOYUTbL NUTaHUe pene.
[Mpn 3aTOM NpoMcxXoamMT BOCCTAHOBIIEHWE KONMMYeCTBa paspeLlleHHbIX MOBTOPHbLIX MYCKOB 00
N3Ha4yanbHO 3anporpaMMnUpPOBAHHOIO 3HaYEHWS.

Ecnn B TeyeHnn 30 MUH. KONUYECTBO MOBTOPHBLIX MYCKOB, CBA3aHHbIX C aBapuUWHbIMU
OTKIMIOYEHNSIMWU MO KaKOMYy-NMBO M3  KOHTPOSNMPYEMbIX NapamMeTpoB He  LOCTUIMO
paspeLleHHOro KonmyecTtBa (OrpaHUYeHWe MycKOB He HacTynuro), To Torga npoucxogut
BOCCTaHOBMEHNE U3HAYanbHO 3anporpaMmMMpOBaHHOIO KONMYeCTBa paspeLleHHbIX MOBTOPHbIX
MyCKOB. Y4YeT KOfiM4ecTBa NMOBTOPHbLIX MYCKOB, CBA3AHHbLIX C aBaAPUNHBLIMU OTKITHOYEHUSIMU 1O
HanpsH>KeHUIo He BeJeTcs.

[Myckn onexkTpoaBuratena nmMocre pyvyHOro OTKMAYeHuUs (He aBapurHoro, a nmno
Heo6Xxo04MMOCTIN) MOBTOPHBIMWU HE CHUTAIOTCA U UX Y4ET He BeOeTCs.

[na octaHOBKM anekTpoaBuratens HeobxoguMo HaxaTb KHOMKy S3 (pucyHok 6a,66). B
WHTepBanax Mexay nocrneayrwmnumMm nyckamm npou3BOAUTCA OLEHKa KOHTPONMpyemblX
napamMeTpoB MO HanNpsXXEeHUI0, COMPOTUBIIEHUIO U30MALMU, HANMUYUSA 3anvnaHnua KOHTAKTOB
nyckatensa wnu KoHTakTopa. B cnydyae Bbixoga ux 3a npegenbl OONYCTUMbIX 3HAYEHUMN,
cBeToaMoaHbln  mHaukatop PaboTta 3aropaeTcsa KpacHbIM LBETOM, BHYTPEHHee pene
ynpasneHusa K1 oTkniovaeTtca n 6nokMpyeT BKITOYEHNE arekTpoasuraTens.

11.2. PaboTta B aBTOMaTU4ECKOM peXunme

PaboTa 3BeHbeB 3alUTbl ANeKTpoABUraTens B aBTOMATUYECKOM pPeXMME aHanornyHa
pabote B py4yHOM. [na paboTbl B aBTOMATU4YECKOM peXuMMe HeobxoaumMO YCTaHOBUTH
nepekntoyaTens S2 (pucyHok 6a,66) B nonoxeHue “ A “. [ocne nogayn nutaHusa Ha pene u
OTCYTCTBUMU aBapUNHbIX 3HavYeHun KOHTpONMpyeMbIX napameTpoB Yyepes
3anporpamMmmMmMpoBaHHOE BpeMs 3aepXXKu A0 NepBoro nycka BHyTpeHHee perie ynpasneHus K1
3aMKHET CBOW KOHTaKTbl WU BKMOYMT anekTpoasuratens. CBetognogHbin nHankatop PaboTta
3aroputca 3erneHbiM LBeTOM. Ha Bpems nycka anekTpoaBuratens OTKIIYaeTCA 3BEHO
3awnTbl N0 6NOKMPOBKE poTOpa M MUHUMASTBHOMY HaNPSHXKEHMIO.

Ecnn wucnonb3yeTcsa BHewHee ynpasneHwe, To cpabaTtbiBaHWe BHYTPEHHEro pene
ynpaesneHus K1 1 nyck anekrpoasuratensd npoMsongeT npyu oTCyTCTBUM aBapPUNHBLIX 3HAYEHNI
KOHTpPONMpYyeMbIX NapamMeTpoB 4Yepes3 3anporpaMMmMpoBaHHOE BpeMs 3afepXKu A0 NepBoro
nycka nocne 3amblkaHus koHTaktoB 10 — 11 pasbema XP4 B uenn BHeLIHEro ynpasneHus.
Mpy nocreayoWmx nyckax anekrpoasuratens npu 3amblkaHum koHtaktoB 10 — 11 pasbema
XP4 3agepxku No BpeMeHU He NPOUCXOauT.

Mpw ncnpaBHOCTK aneKkTpoaBuraTens ceBeToamoaHbi nhamkatop Harpyska/lleperpy3ska
3aropuTcs 3ereHbiM LBETOM U B peXUMe MHOMKAUUMU MOXHO MOCMOTPETb 3HAYEHUS TEeKyLLUMUX
napameTpoB MO TOKY, HamnpshKeHWto, 4YactoTe, TemnepaTtype (ecrnv MNoAKMYeH AaTyuk) U
nocrniegHee 3HayYeHue U3MEepPEHHOro COMPOTUBIIEHNS U30NAUUK nepes MyckoM, Kak onnucaHo B
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pasgene 8.

Bo Bpems paboTbl anekTpoaBuraTtens pene MOCTOSHHO KOHTPONMpyeT YPOBHU
NATaIOLWEro HanpsbkeHuss Mo Kaxaon dase, YPOBHW MpoTeKawwmx dasHbiX TOKOB,
aCUMMETPUID TOKOB OTHOCUTESNBHO CpeAHEero npoTeKalLwero Toka, TOK YTEYKM Ha Kopmnyc,
namepseT Temnepartypy anekrpoasuratens (nMpyv NOLKMYEHHOM AaTyuMKe) U CpaBHUBAaET C
noporamy NporpamMMHbIX HAaCTPOEK.

Mpn oOOGHapyXeHMM HEeCOOTBETCTBUS W3MEPEHHbIX YPOBHEW MOpOram HacTpoek,
BKMOYAETCs COOTBETCTBYKOLLAA Murawwas uWHAUKaAUMS U COOTBETCTBYHOLMK Tanmep
3alepXXKU Ha oTknoYeHue. [lpu neperpyske Mo TOKY TakkKe 3aMblKalOTCH KOHTaKTbl
BHYTpeHHero pene neperpys3kn K3. 1o okoHYaHWM 3anporpamMMupOBaHHOM 3afepXKKU Mo
BPEMEHU W NPOAOIHKAKOLWEMCS MNPEBbLILLEHNN MOPOroB HACTPOWMKW, Pa3MbIKalOTCS KOHTaKTbI
BHYTpPeHHero pene ynpasneHus K1, saxuraetca COOTBETCTBYHOLMIA CBETOAMOAHbBIN UHOMKATOP
aBapuu, 3aMbIKalTCA KOHTaKTbl BHYTpeHHero pene asapum K2, a BHyTpeHHero pene
neperpy3kn K3 — pasmbikatotcs. KaTylwka anekTpoMarHUTHOrO nyckaTensi anekrpoasuraTens
obectounBaeTcsa wn aBuratenb oTknovaetcsa. [lpy obpbiBe a3 Tanmep 3adepXku He
BKMOYAETCS, pa3MblKaHWE KOHTAKTOB BHYTPEHHeEro pene ynpasneHna K1 un oTknwouyeHue
anekTpoasuraTens nponcxoaut Yepes 1 cek.

Ecnun ypoBHU KOHTPONUPYEMbIX NapaMeTpoB, BbILLEALWNX 3a NOPOrK HACTPOEK, C y4ETOM
rmcTepesnca BO3BpaLLAOTCA K HOPME A0 MOMEHTa OKOHYaHMs paboTbl COOTBETCTBYHOLLENO
Tamepa 3a4epXKU Ha OTKIYEHME, TO COOTBETCTBYIOLAA MUralowasa UHOuKaumst racHeT U
pene npogosrkaeTt cBolo paboTy, He pas3Mblkas KOHTAKTOB BHYTPEHHEro pene ynpasneHuns K1.
Ecnn npoucxoguna neperpy3ka Mo TOKY, Pa3sMblKalTCA KOHTaKTbl BHYTPEHHEro pene
neperpysku K3.

[MoBTOPHBIN NYyCK anekTpoaBuratesis nocrie aBapUMHOrO OTKITHOYEHUS BO3MOXEH Npu
BO3BpaTe TEKyLWMX NapameTpoB B MNpedesnbl 3anporpaMMUPOBAHHbLIX 3HAYEHUW C Yy4eToOM
rmctepesnca. OH NPOUCXOOUT aBTOMATUYECKN, @ KONIMYECTBO MOBTOPHbLIX MYCKOB OrpaHM4YeHo
3anporpamMmmMmpoBaHHbIM 3HavyeHneM. Korga aTtoT NMMUT ncyepnaH, 3aropaeTcs CBETOANOAHbIN
nugukatop OrpaHnyeHme MycKOB M NPOUCXOAUT 3anoMWHAHWE aBapUMHbIX 3HAYEHU TOKOB
da3, HanpsxeHus a3, acMMMeTpuUM TOKOB, TemnepaTypbl (ecnu MOAKMOYEH OaTyuK),
KOTOpble MOXHO MNOCMOTpPeTb B pexume WHOMKaumn, a paboTa anekTpoasuraTens
6nokupyetcs. ina copoca u pa3bnokupoBaHUA perne Heob6xoaANnMO Ha 5 ceKyHA HaXaTb U
yAepXK1MBaTb HaXkaTon KHOMKY <« Ha nepeaHen NaHenu umnm oTKYUTb NUTaHue pene.

Ecnn B TeyeHnn 30 MUH. KONWMYECTBO MOBTOPHBLIX MYCKOB, CBA3aHHbIX C aBapUWHbIMU
OTKMIOYEHMUSIMXU MO KaKOMy-MMBO M3 KOHTPONMPYEMbIX MNapamMeTpoB He  AOCTUIO
paspeLleHHOro KonmyecTtBa (OrpaHUYeHWe MNycKOB He HacTynuro), To Torga npoucxogut
BOCCTAHOBMEHME  U3HA4YaNbHO  3anporpaMMUPOBAHHOINO  KONMYECTBA  pa3peLleHHbIX
MOBTOPHbIX MYCKOB. Y4yeT KonunyecTBa MOBTOPHbLIX MYCKOB, CBA3AHHbIX C aBapUNHbIMU
OTKITIOYEHMSIMU MO HANPSKEHUIO HE BEOETCS.

[na ocTaHOBKM anekTpogsuraTens HeobxoguMoO HaxaTb KHOMKy S3 (pucyHOK 6a,60),
NMEIOLLYIO MEXaHMYECKYIO CaMODBNOKNMPOBKY HaXKaTusl.

12 PABOTA C INO «RELSIS MOTOR CONFIG»

Onsa yctaHoBku MO «Relsis motor config» Heobxoanmo ckonMpoBaTb C KOMMAKT-AUCKA,
KOTOpbIN BXOAWUT B KOMMMEKT NOCTaBKW, kaTtanor «Relsis motor config» Ha xectkun gmck MK,
OTKPbITb €ro U 3anycTuTb hann relsis_rdc.exe.

[1ns1 ycTaHOBKM CBSA3M C pene Heobxoanmo:

a) ycCTaHOBWUTb MOPT obMeHa M HacTpouTb NapameTpbl CBA3W (pUCyHOK 14), BbiGpaB
NYHKT «HacTponkn» rmaBHOro MeHto, a 3ateM - «HacTponku nopTar;

6) HaxaTb KHOMKY «YCTaHOBKa CBS3W».

3atem B oOTObOpaxeHHOM cnucke Heobxoaumo BblIOpaTb pene, CBA3b C KOTOPbIM
yCTaHOBIIEHa U OBaXAbl LWENKHYTb JIEBOM KHOMKOW MbIWK NO Hagnucu. [locne aToro ctaHyT
OOCTYMHbIMM BKNagkn «Tekywne 3HadeHus», «KoHdurypauus», «YnpasneHve pene» u
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«KypHan cobbituin» (pucyHok 15). [ns OTKMIOYEHUS CBA3U C pene HeobXxoauMMO HaxaTb

KHOMKY «OTKNOYEHNE CBA3NY.
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PucyHok 14 - YcTtaHOBKa napameTpoB CBs3u

YcTaHoBKa cBA3U

# PEICIC motor config v1.0

[poypararaa

HacTpoMkd  MoMows

— Settingz

Fort
Baud rate
Diata bits
Stop bitz

Parity

TR

L LefLef e Le

Flowe contral IN':'”E

0k, Cancel

OTkntoYeHne cBasu

o &

CEASE C YCTPOMCTESMM I KoHGHrypauHa I

@

¥eTpoAcTen N21 B ceTk

CBASK C YCTPOHCTEOM NEZ HeT
CEASK C YCTPORCTEOM NE3 HeT
CEASM C YCTPOHCTEOM NS4 HeT
CEASK C YCTPORCTEOM NES HeT
CEASH C YCTRORCTEOM M26 HET
CEASK C yCTPORCTEOM NET HET

HET
(CEAS 0 =
CBASK C YCTPOHCTEOM MN211 HeT
CEASH C YCTRORCTEOM N212 HeT
CEBASK C YCTPOHCTEOM N213 HeT
CBA3M C YCTPORCTEOM N2 14 HeT
CEASK C YCTPOHCTEOM N215 HeT
CBA3M C yCTpoRcTBOM N216 HeT
CBASK C YCTPOHCTEOM N217 HeT
CBAZK C yCTPORCTEBOM N215 HeT
CEASK C YCTPOHCTEOM MN219 HeT
CEASK C YCTPORCTEOM N2Z20 HeT
CEBASK C YCTPOHCTEOM N221 HeT
CBASKM C YCTPORCTEBOM N2Z2 HeT
CEBA3M C YCTPOHCTEBOM MNOZ3 HeT
CEBAZKM C YCTPORCTEOM N224 HeT
CBA3M C YCTPOHCTBOM MNEZ5 HeT
CEBASKM C YCTPORCTEBOM NE2Z2E6 HeT
CEASH C YCTRORCTEOM N227 HeT
CEASKM C YCTPOMCTEBOM N2ZE HeT
CEASH C YCTRORCTEOM N229 HeT
CBASK C YCTPOMCTEOM N30 HeT
CEASH C YCTRORCTEOM M231 HeT
CEBASK C YCTPOHCTEOM N232 HeT

PucyHok 15
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Ha Bknagke «Tekywme 3HaveHuss» (pUCYHOK 16) oToBpaxaloTca TeKylwue 3HavyeHus
n3MepsieMbIX NapameTpoB, COCTOSSHWE BXOAOB BHELUHEro YyrnpasreHusi, CBeTOAMOAHBIX
WHOMKATOPOB Ha nepedHen naHenu W BbIXOOHbIX pene, a Takke pJarta U Bpewms,
OoTCYUTbIBAEMblE Yacamun pearnbHOro BpeMeHW. Ha 3aTon BKnagke ecTb KHOMKW ynpasreHus
pene «PabGoTa», kBuTMpoBaHus (cbpoca u pas3bnokupoBaHWs perne), CUHXPOHU3auun C
cucTeMHbIMK gaTton n BpeMmeHeM (1K, a Takke ycTaHOBKM AaTbl U BPEMEHW YacoB pearibHoro
BpEMEeHMU.

Monyyaemble C perne AaHHble MOXHO OOHOBMATbL OAHOKPATHO WMNW aBTOMAaTUYECKMW,
HaXXMMasi COOTBETCTBYIOLLYIO KHOMKY BKNagku «Tekywme 3HadeHus». [na aBTomaTuyeckoro
0BHOBMEHUA AaHHbIX HEOBXOANMO B OKHE, MOABMAIOLLEMCH MOCNE HaXXaTUs COOTBETCTBYIOLLEN
KHOMKMW, YCTaHOBUTb TpebyeMblin nHTepBan obHoBMNeHUs (pucyHok 17). JonycTumbli agnanasoH
nHTepsarnos — (1...60) c.

[Mpn HacTynneHun OorpaHnYeHns MnycKoB, MOMUMO TEKYyLLMX 3HAYeHUN un3mMmepsemMbix
napamMeTpoB, crieBa OT BEPTUKaNbHOW JIMHUW MOSABMASIOTCA 3aNOMHEHHble 3Ha4YeHus Ha
MOMEHT NOCMNeAHero aBapunMHOro OTKMYEHNS anekTpoaBuraTens.

BkntoyeHne/BbIkntoYeHne pene «Pabota» ocyLlecTBNseTcs Haxartmem
COOTBETCTBYHOLLMX KHOMOK YNpaBreHus.

OpHokpaTHoe obHoBneHne  ABTOMaTU4eckoe OOHOBMEHME

# PENCIC motor config wi.1 1ol x]
MporparMa  HacTpoikd  [INolls
11 y h L e
e g2 | « @ | | = B |
CEASD C YCTPOHCTEAMH  TERYLULME SHIHEHHA II{CIHd:IMFYDaLLHﬂ I ¥NpasneHHs pene I HypHan cobbITHA I
SHaveHAa Tewyume rCocToaHwe
a 000,0 A Bxop, () Pabota
Tok B 000,00 &
- uuu‘u o () Nyck Pene & Aeapua
s
& 221 B | | () 2-AacTyneHb @ nMeperpyaxa
Hanpaxexnwe B 222 B
C 216 B rHMaauHagma
3HBVE. TENJOBOA JHEPIM 0
P o () PatBiora
Temnepatypa ABWratens +27 °C
AHTHEHaA MOLWHOCTh 0,0 kBT O Harpyszxa,/ Tleperpysxa
PeakTWBEHAA MOLWHOCTD 0,0 xBAp
OrpaH1yeHre NycKoe
MonHaA MOWHOCTh 0,0 xBA o p ¥
cos ¢ gBvrarens 0,00 o Heaorpysxa
YHacTora cetH 50 I
1 o ACHMMETPHWA
ACHMMETpHA ToHOE a3z o %
TOK YyTEeUHW 0 % 0 ¥Teuka
ConpoTHBAEHWE M3DAALIMA 1,2 MO
: " 99;99 b o Je
MoTopecypc ’
RECYR 1 roor. @ u=< KBWTMpORaHME |
o Wsonama Y¥npaeneHve pene
Jlata 00.00.2000 Bpemsa 00:04 P p
o Janvnadve 6 |
| CHHEPOHM2aLMA I @ T1Cc> Pabora
@ ~ABC Cron |
| 10.06. 2008 N T =
~06pbie hazbi
¥CTaHOBWTH |
o Nno HaNpAX<eHWHo o no TOKY

PucyHok 16 — Bknagka Tekywux sHa4yeHum
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MHTepean oBHOBAEE X

BeeanTE BpEMA (1,.60) Cak

i

| K I Cancel

PucyHok 17 — YctaHoBKa nHTepBana obHoBneHMUS

C6poc n pasbnokmpoBaHMe pene OCYLLECTBISETCA HaXaTueM KHOMKK «KBUTMpoBaHMEY.
Heob6xoauMoO NOMHUTL, YTO Npu paboTe B aBTOMATUYECKOM pEXNME KBUTUPOBaHME NPUBOLMUT
K NYCKy aneKkTpoasuraTensi, Tak kak KOHTakTbl pene «Pabota» BKMHOYEHbl HENOCPEACTBEHHO B
Lenb KaTyLKX NycKaTens Ui KoHTakTopa (pucyHkm 6a  un 66).

[na CMHXPOHM3auUMM BCTPOEHHbLIX YaCcOB peanbHOro BPEMEHM C CUCTEMHOW AaTon un
BpemeHem [1K Heobxoaumo HaxaTb KHOMKY «CuHXpoHM3auma». [Ons pyyHOM MX KOppeKLmu
HeobxoauMO BbICTaBUTb Tpebyemble faTy 1 BPEMS], @ 3aTEM HaXaTb KHOMKY «YCTaHOBUTbY.

Mpn 3amblkaHUM BXO4a BHELUHEro YrpaBfeHUs W BKAYEHUN BbIXOOHOrO perne
3aXuraeTcsi COOTBETCTBYWOLMNA eMy WHOuKaTop. MHOukaTopbl, oToOpaxatowmne COCTOAHWE
CBETOANOAHbIX MHAMKATOPOB Ha NepefHen naHenu pene, 3aXxuratTcs N0 aHanormm ¢ HUMW.
Mpw BKNOYEHHOM anekTpoaBuratene n obpoise asbl MO TOKY UM HANPSXKEHUIO 3aXKMraeTcs
COOTBETCTBYKOLLMIA MY NHOMKATOP.

Ha Bknagke «KoHurypaumsa» (pucyHok 18) npmBOAUTCS CNUCOK MYHKTOB MEHHO
nporpamMmmMupoBaHnst MO aHanorum ¢ otobpaxaemblM Ha MHAMKaTope perne. [Ona nonyvyeHus
yCTaBOK, 3anporpaMMuUpOBaHHbIX B pene, HeobXoguMMO HaxaTb KHOMKy «CuynTbiBaHve wu3
pene». B rpade «3HavyeHe» NOABATCA 3HAYEHUS YCTaBOK.

[Ona nameHeHns yctaBoK Heobxo4MMo BbIOpaTb TpebyeMbi MYHKT U3 CUcKa 1 ABaXabl
LWEeNKHYTb MO HeMy J5eBOW KHOMKOW MbiwKn. KM3meHeHMe u 3anucb YCTaBOK B perne
paspeliaeTca TOMbKO rnocne BBedeHuda napons. [Npu NOBTOPHOM LUENYKE NEBOW KHOMKOWU
MbILLK MO TpebyeMoMy NYHKTY CncKa Nocne BBEAEHUSA Napons, NOSBMASETCS OKHO CO CTPOKON
AN U3BMEHEHUA napameTpa, Takke UMHopmauna O AONYCTUMOM AnanasoHe 3HadeHun. [Npu
LeSiYKe Mo MyHKTY BKOYEHUS/OTKMIOYEHNA (PYHKUMW NPOUCXOOUT U3MEHEeHue Haanucu, a B
rpadpe «MameHeHne» nosaABndeTcs 3Be3godka. [na 3anucm ycTaBOK B perie nocne wux
N3MeHeHns HeobxoouMMo HaxaTb KHOMKY «3anucb B penex. lNocne BBeaeHWsa napons ectb
BO3MOXHOCTb 3arpyaTb Tpebyemylo KOHpurypaumio wu3 danna, a TakkKe COXpaHATb
YyCTaHOBMEHHYIO KOHUrypaumio B cpavn. [ns atoro cnyxaT KHOMKu «3arpyska n3 dgavna» m
«3anucb B panny». lNocne 3annucu yctaBoK B pene MoBTOPHLIM AOCTYN K PEXUMY U3MEHEHUS
KOH(purypaumm BO3MOXEH TONbKO NPy MOBTOPHOM BBOAE Napons.

Ona nameHeHusa naponsi HEO6Xo0AUMO BbIOpPaTb COOTBETCTBYIOLLMIA MYHKT M3 CiMCKa U
ABaX bl LWENKHyTb MO HEMY NEeBOW KHOMKOW MblwKW. B nosiBuBLWIEMCS OKHe criegyeT BBECTU
CcTapbll Naposib, a 3aTeM ABaXAbl HOBbIN M HaXXaTb KHOMKY «3anuck B peney. Naponb JomkKeH
COCTOATb 13 4-x NponucHbIX ByKB aHrnuickoro andasuTta. 3aBoackon napons: BBBB
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CuntbiBaHve n3 pene 3anuckb B perne

# PENCIC motor config vi.1
MporparMa  HacTpoikd  [omMolls

=10l |

e & | @ @ | @& | m L =

CEASE C YCTPOACTESMM I TERYLWHE SHAHEHHA KoHdwrypaums | ¥MpasneHHe pens I HypHan cobbITHA I

MYHET E MEHHD pEne ‘ HazgaHKe napaMeTpa | SHa4YEHHE ‘ MzMEHEHKE |

I-'_;' KoadduureHT TpaHcdopraim 1 ﬂ
_Jl' HOoMWHANLHBLIA TOK INEKTPOABUraTens, A 5,00
I:-' HOMWHANBHBLIA TOK Z-A CTYNeH4 , A [dyrHK. 0THA,
-__jf KpaTHOCTL NEeperpysku 2,0
-f MWHWMaNbHBIA TOK 3NEKTPOABHraTens, %o 1]
L-j JAKWanazoH acHMMETPHW TOKOE, %o 20

”E TOK ¥TeukH, %o 10
) _;' ConpoTHBNEHHE H3oNnAaLMM, MOmM 0,5
IL_." HomMwHansHoe HanpaxeHqe, B 220
ﬁ" MakcvmanbHoe HanpaMxeHqe, B 250
I-_, MWHHMaNLEHOEe HanpAX¥eH1e, B 190
IL-' FHCTEpe3syc MMHHMansBHOr 0 HanpaX¥eH+a, %o 10
IJ- MakcHHMansHaa TeMnepaTtypa, °C 50
I-_j-' HonWYeCTEO NOETOPHEIX NYCKOB L]
IE Japepxka A0 Nycka, C 2
'-_ Bpema nycka, c 1
IJ_J' EpemMsa A0 NOBTOPHOrO NYCKa, 5
-J-'. 3aaepMKa No MHHUManbHOMY TOKY, © 5

-.!. T 10 ;I

PucyHok 18 — Bkrnagka koHurypaumm

Ha Bknagke «YnpasneHue pene» (pucyHok 19) otobpaxaloTca KHOMKM ANs yNpaBreHus
BbIXOOHbIMWU pene. [ocTyn K ynpaBfieHWt0 UMK CTaHOBUTCHA BO3MOXHbIM TOSbKO MOCne
OTKNIOYEHNsT anekTpoasuratenst (OTCYTCTBMM TOKOB). OTOT PeXUM MO3BOSSET MNPOBEPATb
MCNPaBHOCTb Lenen ynpasneHns u curHanusauun. [Ang ynpaesneHus anekrpogsuratenem ero

Mcnosb3oBaThb 3anpeLlaeTcd.
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Z PENICIC motor config v1.1 -1Oj x|
Mporpamma  HacTpoikd - MoMowe
i & | ¢ 2 | | - || W

CEASE C YCTPOACTEAMK I TeryIWHE SHAHEHHA I KoHdmrypausa  FNPSENSHME pens | HypHAN CoBBITHA I

¥npagneHve pene

() PafBora BH AHOUMTD | . BbIKJHOUYATD |
@ Aeapun BHAHIUMTD | BhIHHIUMTL |
0 lMeperpyzsxa Braounth | Beicamounne |

PucyHok 19 — Bknagka ynpasneHus perne

Ha Bknagke «KypHan cobbiTuin» (pucyHok 20) npu HaxaTum Ha KHOMKY CYUTbIBAHUSA U3
perne NpoMCXoauT 3arpy3ka AaHHbIX XXypHana cobbiTun. B HMXHeE Yyactn okHa oTobpaxaeTcs
COCTOSHME MpoLecca 3arpy3kn, a NPOKPYTKa CTpaHWLL, )KypHana CTaHOBUTCS AOCTYNHON TONbKO
nocrie ero 3aBepLUeHus.

XKypHan paccuntaH Ha 100 cobbiTnin. CTpaHuua cobblTUS COAEPXKUT:

a) nNopsiAKOBLIN HOMEP;

6) A[aTy n Bpems BO3HMKHOBEHMS COObITUS;

B) HammeHOBaHue coObITUS;

r) AaHHble 06 aBapuiHbIX NapaMmeTpax.

B ctpoke nog Homepom 1 oTobpakarTcsa AaHHble CTpaHuubl nocnegHero cobbitma. Mpu
BO3HMKHOBEHMM MNOCREAYyLWMX COBbITUA NPOUCXOOAUT CMELLEHWEe CTpaHuL >XypHana Ha
KONM4YeCTBO, paBHOE KONMUYECTBY NPOUCLLEALLMX CODOLITUIN, a CTPaHULbl, KOTOPblEe HAXOOATCA B
KOHLe cnucka, yaanstTtca n3 namatu. MNMpy BO3HMKHOBEHMM aBapUNHbBIX CUTYauUUA B KOFIOHKE
MHpopmauumn oTobpaxarTca 3HAYEeHUA TOKOB WM HanNpsXKeHWn Ha MOMEHT aBapuu, nmbo
COMPOTMBIIEHUS U30MSUMM UK TemnepaTypbl Npu cpabaTtbiBaHUM 3alWnTbl NO OAHOUMEHHOMY
napameTpy.

[aHHble XXypHana cobbiTUn MOXHO COXpaHuTb B hanne popmata MS Excel.
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CoxpaHeHue B dhann CunTbiBaHME U3 pene

Z PEJICIC motor config w1.1
Mporparma  HacTpoikd  [oMole

w2 | & | & [ % | B = W | %

CEASE C YCTPOACTESMM I TEKYLLHE SHAHEHHA I KoHdHrypaums I ¥YnpagEneHHe pene  AYPHAD CoBBITHA |

Horep ‘ Aata cobeiTrs | CobbITHe ‘ MHopMauma |
16 2000.00.00 02:16:23 Cron ABvraTenn ﬂ
17 2000.00.00 02:16:21 JanvnaHwe Ia=1,7A,Ib=17AIc =004, I¥yT =0 %, Ua = 220
18 2000.00.00 02:16:20 06pbie dasbl Toxka Ia=1,7AIb=17AIc =004, I¥yT =0 %, Ua =219
19 2000.00.00 0Z2:16:19 NMyck ABuraTena _I
20 2000.00.00 02:16:18 MoeTopHaA rOTOBHOCTE pene
21 Z2000.00.00 02:16:13 CTon ABvratens
: 2000.00.00 02:16:08 ACHMMETPHA TOKa Ia=1,7A,Ih=17A, Ic =0,04, Iyt =0 %, Ua = 220
23 2000.00.00 02:16:08 MUHWMANLHLIA TOK Ia=17A,1Ib=17AIc =004 IyT =0 %, Ua = 220
24 2000.00.00 02:16:05 JanvnaHwe Ia=17A,Ib=17AIc =004 I¥yT =0 %, Ua =219
25 2000.00.00 02:16:04 06pbie dasbl Toxka Ia=1,7A,Ib=17AIc =004, Iyt =0 %, Ua = 220
26 2000.00.00 02:16:03 NMyck ABMraTenna
27 2000.00.00 02:15:25 MoeTopHaA rOTOBHOCTE pene
28 Z2000.00.00 02:14:40 MpeBbieHHA HANPAXEHHA Ia=00A,Ib=00A,Ic =004, Iyt =0 %, Ua = 255
29 Z2000.00.00 02:14:14 BKAHOYEHWE BTOPOHA CTYNMEHW
30 2000.00.00 02:14:13 MNoeTOpHaA roTOBHOCTE pENe
31 2000.00.00 02:14:13 PaspeweHuve no sxony "TYCK"
32 2000.00.00 02:14:13 JanpeT Ha Bxon "TIYCK"
33 2000.00.00 02:14:13 BhIKNHOYEHWE BTOPOH CTYNEHH LI
|

PucyHok 20 — Bknagka xxypHana cobbiTui
13 TENEYNPABINEHWE W OBMEH JAHHBIMUW MO MNMPOTOKOJTY MODBUS RTU

TeneynpaBneHme n obmMeH gaHHbIMK C pene, NoAKIMYEeHHbIMAN K CETU OCYLLUECTBIIAETCA C

nomowbio MHTepdenca RS-485 no npotokony Modbus RTU. B pene wucnonbayiotca 4
CTaHgapTHble M ofgHa HecTaHgapTHas dyHkuma npotokona Modbus RTU. Mx HasHaveHwue
npvBeaeHo B Tabnuue 5.

Tab6nuuya 5

CtaHgapTtHble pyHKunn Modbus RTU
01 | YteHne 3Ha4YeHN BbIXOLOB (peanbHOe COCTOSIHME BbIXOOHbIX pene)
03 | YTteHune peructpa
06 | 3anuck pernctpa
05 | YnpasrneHue Bbixogamu (ynpasneHue BbIXOAHLIMU pene)
HectaHgapTHble yHKumMn Modbus RTU
07 | BuicTpoe uTeHune pene

Agpecauma pernctpoB pene ansa pabotel no npotokony Modbus RTU npuBegeHa B

Tabnuue 6.

a7
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Tabnuuya 6
Mo
Anpec Onucanune IOvanason | War | ®opmat YMOMUaHIO
MHpopmauna o npoaykre (4aHHble TONbKO AN YTeHns, dyHKums 03)
0000 | OnncaHue pene (cumon 1 un 2) (32-127) F2 RD
0001 | OnncaHue pene (cumon 3 n 4) (32-127) F2 C-
0002 | OnucaHue pene (cumBon 5 1 6) (32-127) F2 04
0003 | OnncaHue pene (cumon 7 u 8) (32-127) F2 KE
0004 | OnucaHue pene (cumson 9 nl0) (32-127) F2 TZ
0005 | Bepcusa N0 (1-65535) F11
0006 | Homep pene (1-65535) F1
0007- | e sepp*
000F P
[dnarHocTuka pene (4aHHble TONbKO ANnd YTeHus, pyHkums 03
0010 NamepeHne conpoTuBneHus (0-255) 1 F1
n3onauumn
0011 | NamepeHune YacToTbl CeTH (0-65535) 1 F1
0012 | lngmkauus Toka acCUMMETPUn (0-255) 1 F1
NHOvkaums 3Ha4YeHus
0013 | aKBMBANEHTHOW TEMNSIOBON (0-255) 1 F1
3Heprum
0014 V|H,IJ,VIKaLI,VI$Iv3Ha‘-IeHVI$I (0-65535) 1 F13
N3MEepPEeHHON TemnepaTypbl
0015 | Tekyuwee 3HayeHumn Toka gasbl A | (0-65535) 1 F1
0016 | Tekyuwee 3HayeHun Toka gpasbl B | (0-65535) 1 F1
0017 | Tekyuwee 3Ha4YeHuu Toka gpasbl C | (0-65535) 1 F1
0018 TekyLwiee 3Ha4YeHUN HaNPsKEHUS (0-65535) 1 =
dasbl A
0019 Tekywiee 3Ha4YeHUN HaNPsKEHUS (0-65535) 1 =
dasbl B
001A Tekywiee 3Ha4YeHUN HanNPsKEHUS (0-65535) 1 =
dasbl C
Tekyllee 3HavyeHne
001B | skBMBaANEHTHOW TEMSIOBOW (0-255) 1 F1
3HEeprumn
oo1C | IeKyLLee aHauenue (0-65535) | 1 F13
TemnepaTypbl
001D- | b seps
001F P
0020 3HauveHue la, 3anoMmnHaeTcs npu (0-65535) 1 =
OrpaHN4eHnM NyCcKOB
0021 3HauveHue |b, 3anoMmnHaeTcsa npu (0-65535) 1 =
OrpaHN4eHnM NyCcKOB
0022 3HauveHue Ic, 3anommnHaeTcsa npu (0-65535) 1 =
OrpaHN4eHnM NyCcKOB
0023 3HayeHne | yr, 3anomMuHaeTcs (0-65535) 1 =
npv orpaHUyYeHnn NycKoB
0024 3HaveHne Ua, 3anomuHaeTcs (0-65535) 1 F1
npy OrpaHUYeHnn NycKoB
0025 3HaveHne Ub, 3anomunHaeTcs (0-65535) 1 F1

npu orpaHn4YeHnmn nyckoB

@ PEACIC’




PEJE SAWNTbBI OBUTATENA POL-04

[MpogomkeHune Tabnuupbl 6

Mo
Anpec Onucanune IOvanason | War | ®opmat YMOMUaHIO
0026 | 3Havenne Uc, sanomuHaeTcs (0-65535) 1 F1
npwn orpaHnyYeHnmn NycKoB
0027 | CocTosiHWe yCcTponcTea (0-65535) 1 F5
0028 CocTosiHMe OUCKPETHbIX (0-3) 1 F3
BbIXO40B
0029 | CocTosiHME OMUCKPETHbIX BXOO0B (0-8) 1 F4
002A | cos ¢ (0-100) 1 F1
002B | AKTMBHas MOLLHOCTb (0-65535) F1
002C | PeaktBHasi MOLHOCTb (0-65535) F1
002D | lNonHas MOWHOCTb (0-65535) F1
002B- | boseps
003F P
[MapameTpbl pene (gaHHble onga YteHus un 3anucu, oyHkumm 03 n 06)
0040 | Agpec pene (1-32) 1 F1 1
0041 | Hactpouku nutepdenca (0-65535) 1 F7 2848(h)
Maponb
0042 (cvmBon 1 1 2) (65 - 90) 1 F2 BB
Maponb
0043 (cvmBon 3 1 4) (65 - 90) 1 F2 BB
0042- | peseps
004F P
[MapameTpbl pene (gaHHble onga YteHus v 3anncu, gyHkumm 03 1 06) rpynna‘
0050 | Kosdduument (1-200) 1 F1 1
TpaHcdopMaumn
0051 | HomuHanbHbIM TOK ABUraTens (0-65535) 500 (5A)
0052 HomMuHanbHbIM ~ TOK  BTOpPOW (0-65535) 500 (5A)
CTyneHu
0053 KoacbcpmumeHT neperpys3km no (11-60) 1 F1 20 (2,0)
KOPOTKO3aMKHYTOMY pOTOpY (1,1-6,0)
0054 Mopor Bkno4YeHNs 3BeHa (20 — 80)% 1 F1 50 %
MMUHMUManbHOro ToKa
0055 | AcnmmeTpus TOKoB (has (20 -50) % F1 30%
0056 | ToK yTeyku (5-10) % 1 F1 10%
0057 | ConpoTuBREHne N3onaumum (2-10), (0,2-1 4 F1 5 (0,5 MOwm)
1,0 MOm) '
0058 HacTpoiika HOMUHaNbHOro 220, B 1 F1
HanNpPs>KeHUs
0059 HacTpolika ypoBHs (240-280), 1 £1 250, B
MaKCUMarnbHOro HanpshXeHns B
005A HacTpolika ypoBHs (150-210), 1 £1 190, B
MWHUMAnbHOro HanpshXeHns B
HacTpolika ypoBHS ructepesuca (5-20)
005B | 3BeHa MWHUMaATbHOIO o ’ 1 F1 10, %
HaNpsHKeHUs 0
005B- | beseps
005F P
HacTtpowika ypoBHS )
0060 | makcumanbHOW TeMmnepaTypbl (40%00)’ 1 F1 50, °C

anekTpoasuratend
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KoHeu, Tabnuubl 6

Mo
Anpec Onucanune IOvanason | War | ®opmat YMOMUaHIO
0061 | Konn4ecTBo NOBTOPHbIX MYCKOB (0-100) 1 F1 5
0062 | Bpems 3agepxkun nepepn nyckom (0-30), c 1 F1 3,¢C
0063 Bpema Bbixoga Ha pabouunn (1-300), ¢ 1 F1 2 ¢
pexXum
0064 Bpemsa 3agepxkn 4O NOBTOPHOrO (1-120), ¢ 1 £1 2.¢
nycka.
0065 Bpema 3agepkku  BKAOYEHUNA (1-250), ¢ 1 F1 5. ¢
3BEHa MWHUMarbHOro TOKa.
Bpema 3agepXks  BKAOYEHUA (5-100)
0066 | 3BeHa KOPOTKO3aMKHYTOro ' 1 F1 10 (0,1 ¢)
(0,5-10,0c)
poTopa
0067 Bpema 3agepkku  BKAOYEHUA (1-120), ¢ 1 F1 5 ¢
3BEeHa acMMMeTpumn
Bpema 3agepkku  BKAOYEHUA
0068 | 3BeHbeB  MakcumanbHoro  u | (1-250), ¢ 1 F1 5,c
MWHUMANbHOIro HaNPSHKEHNN.
0069 Bpemsa BKNIOYEHHOrO COCTOSIHUSA (1-30), ¢ 1 F1 1 ¢
pene neperpysku
006A Bpemsa BbIKITHO4EHHOIO (1-30), ¢ 1 F1 1c
COCTOSHUS pene neperpyskm
0068- Peseps
006F
3Ha4vyeHns moTopecypca***
0070 | ctapwwin pa3psag (Yacel), 1-oe (0-1) 1 F6
CNnoBo
3HayeHne moTopecypca***
0071 | mnagwwumn paspag (4acel), 2-oe (0-65535) 1 F6
CNnoBo
0072 | 3Ha4yeHna moTopecypca, MUH. (0-59) 1 F1
0073 | ara/Bpems 1-oe cnoBo (0-65535) 1 F10
0074 | Narta/Bpems 2-oe CrioBo (0-65535) 1 F10
0075 | Jarta/Bpems 3-e cnoBo (0-65535) 1 F10
0076- Peseps
007F
QyHKUMN (JaHHbIe Anga YTeHna n sanncu, pyHkumnmn 03 1 06) rpynna‘
0080 | dyHKUMA BKN/BbIKN (6 pa3psgos) (0-64) 1 F8
0081 | dyHKuma Bkn/BblKN (3 paspsaga) (0-8) 1 F9
0082- Peseps
0084
Komangbl TeneynpasneHms (PyHKUMs YTeHns coctosHus - 01, dyHKuma 3anncu - 05)
TeneynpasneHne***  BbIXOAOM
0300 | AgAPUS
TeneynpasneHne***  BbIXOAOM
0301 MYCK
0302 TeneynpasneHne****Bbixoq0oMm
MEPEIMPY3KA
0303 | KBUTUpOBaHME*****
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*Pe3epBHOe agpecHoe MpoCTpaHCTBO Bcerda ymntaetcs kak 0. Ecrnv oHoO HaxoauTca B
obnacTtu, paspeLLueHHOn Ans 3anucn, To 3anncb B pe3epB He BbI3OBET OLUMOKK, HO U He facT
pes3ynbTaTta, a BCE paBHO bygeT untatbes, kak 0.

**1pn M3MEeHeHUn KoapdpuuneHTa TpaHchopMaunm aBTOMATUYECKN U3MEHSOTCS
yCTaBKM HOMUHANbHOIO TOKa W TOKa BTOPOW CTYMNeHn no hopmyre:

IH, locr = KT ¢ 5, raoe
|H — HOMWHanNbHbLIA TOK. B amnepax,
l2ct — TOK 2-11 CTYNeHn, B amnepax,
KT — koappmumeHT TpaHcopmaumn.

MNpn un3aMeHeHun kKoadpduumeHTa TpaHcopMaununm U3MEHSAETCA Takke W  dopmart
CUMTbIBAEMbIX M 3anuCbiBaeMblX 3HAYEHWA YCTABOK HOMMWHANbHOrO TOKa M TOKa BTOPOW
CTyNeHu cornacHo Tabnuue 7.

Tabnwuua 7

[lManasoHbl 3Ha4YEeHUN, KOTOpble
3anucbiBaloTca unm cantbiatotcs B Modbus
npwv JaHHOM Ko3dbuUneHTe TpaHchopmaumnm

KoadhdomumeHT [lmanasoHbl
TpaHcdopmaunu, KT 3Ha4YeHnsa TOKOB

(1..2) (1,00...9,99) A (100...999)
(3...20) (3,0...99,9) A (30...999)
(21...200) (21...999) A (21...999)

Takxke nepecynTbIBAaETCA U MUHMMAarbHbLIN TOK Anana3oHa no gopmyne:
IMvH = KT * 5, roe

IMUH — MMHUManbHbBIA TOK, B amnepax,

KT — KoahpmumneHT TpaHcopmaumnu.

***3anncb 0 B ntobon n3 agpecos 70-71-72 npuBeneT K cbpocy moTopecypca, 3anucb
noboro Apyroro 3Ha4yeHusi BbI30BET OLIMOKY AnanasoHa AaHHbIX 3.

****TeneynpaBneHne nMeeT NPUOPUTET HUXE, YeM annapaTHas YacTb. Hanpumep: npu
cpabaTbiBaHUX perne aBapuuM U OOHOBPEMEHHOM MOMbITKE ynpasneHust uMm, byaet otocnaHa
owmnbka 4.

P KBUTUPOBAHUE BbINOMNHAETCS C NomMowbio dyHKuMM 05, yCTaHOBKOW «BbIXxoga» B
coctosinne ON. ®dyHkumen 01 aToT agpec Bcerga umtaetcs kak OFF.

dopmat 3anmcbiBaeMbIX M CHUTBIBAEMbIX AAHHbIX NpuBeaeH B Tabnuue 8.

Tabnuua 8

dopmat OnucanHune

Llenoe uncno (gnst TOKOB U MOLLHOCTEN ANS NpaBUbHOro OToBpaxeHus B
F1 amnepax, BaTtax n kBapax Heobxogumo genutb Ha 10, a ons cos ¢ —genuTb
Ha 100 (100=1.0))

F2 [ea cumona ASCII

CocTogHUE ANCKPETHBLIX BXOA0B
But 0 — yntaetca kak 0

But 1 — lMNyck
But 2 — BTropas cTyneHb
F3 But 3 — untaetcsa kak 0

But 4 — yntaetcsa kak 0
but 5 — yntaetcsa kak 0
But 6 — yntaetcsa kak 0
but 7 — 15 pe3eps
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MpogomkeHne Tabnuubl 8

dopmart

OnucaHune

F4

CocTosHNe ONCKPETHbIX BbIXOA0B

But 0 — paborta pene K1 (Pabota)

But 1 — pabota pene K2 (Asapus)

But 2 — pabota pene K3 (Meperpyska), 4ns MmMnynbCHOro pexuma paboThbl
pene ykasblBaeTCs He pearnbHOe COCTOsiHME pene, a TO, YTO BKIYEH caMm
PEeXUM neperpysku

butbl 3 -15 — peseps

F5

BuTt 0 - neperpyska no Toky ¢asbl A

BuT 1 - neperpy3ska no Toky asbl B

But 2 - neperpyska no Toky ¢asbl C

but 3 — aBapusa no 6noknpoBke poTopa

But 4 — aBapusa No MUHMUMaIbLHOMY TOKY

But 5 — aBap1s N0 MUHUMASTIbHOMY HaNPSXXEHUHO
But 6 — aBapus No MakcuMansbHOMY HanpAXeHUIo
but 7 — aBapusa no yepegosaHuo gas

But 8 — 06pbIB hasbl N0 HANPSHXKEHUIO

but 9 — aBapusa no acummeTpun cas

But 10 — 06pbIB hasbl N0 TOKY

BuT 11 — aBapua No TOKy yTe4ku

But 12 — aBapus no conpoTUBNEHUIO U30NALUN
but 13 — aBapua no 3annnaHuio

But 14 — orpaHnyeHne konnyecTea NyckoB

But 15 — aBapus no npeBbILLEHNIO TEMNEPATYPbI

F6

Appec 70-71 copepxuT 3HadeHwe moTopecypca B hex-copmate. B 70-m
agpece xpaHdaTcs ctapwue asa 6anta, B 71-m - mnagwme gsa 6anrta.Tak kak
MakcumarnbHOe 3HadeHue MoTopecypca paBHO 99999 vyacoB wmnu B hex-
dopmarte 0x1869F, To 3Ha4yeHune permctpa 70 moxeT bbiTb Nnnwb 0 unn 1.

F7

HacTtpouku nHtepdenca nepegadm JaHHbIX
but 0 — peseps

but 1 - 4800

but 2 — 9600

but 3 - 19200

but 4 — 38400

but 5 — peseps

but 6 — 6e3 6uta naputeta

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

F8

But 0 — KoHTponb conpoTtuenennsa nsonaumm (1 — Bkn, 0 — BbIkn)

But 1 - ®yHKUMA MUHUManbHOro Toka (1 — Bk, O — BbIKM)

But 2 - ®dyHKuMa kopoTko3amkHyToro potopa (1 — Bkn, O — BbIkn)

But 3 - ®yHKUMA MMNYNbCHOTO pexnma pene neperpysku (1 — Bkn, 0 — BbIKI)
But 4 - ®yHKumMsa Toka yTeukn (1 — Bk, 0 — BbIKI)

But 5 - KoHTpornb 3anunaHus koHTakTtoB nyckatens (1 — Bk, 0 — BbIKI)

@ PEACIC’




PEJE SAWNTbBI OBUTATENA POL-04

MpogomkeHne Tabnuubl 8

dopmart OnucanHune
But 1 - ®yHKumMsa BTOpon cTyneHu anektpoasuratens (1 — Bkn, 0 — BbIkN)
F9 BuTt 2 - KoHTponb yepegoBaHua a3 (1 — Bk, 0 — BbIKM)
but 3 - Het doyHKUMK, pesepB
dopmaTt gatbl/BpeMeHu
Bant 0 — roa (nocnegHue 2 undphbl)
Bant 2 — mecsu,
F10 Bant 3 — uncno
Bant 4 — yachl
Bant 5 — MUHYTBI
Bant 6 — cekyHab!
dopmart Bepcum 1O
But 0
=> (l'og npowmekn) — 8, AnanasoH = (8...11)
But 1
but 2
but 3
=> (Mecsuy npowumnskn) , 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 npowmskn), 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
But 8 nnmoc/munyc (nmoc — 1, muHyc -0)
F13
But 9 (gaTumk noaknoyeH - 1)
But 10-15 peseps.
Baint 0 — kog cobbITns (3Ha4YeHne KoaoB CoBbITMI: CM. Tabnuuy 9)
Bant 1 — geHb cobbiTusa
Bawnt 2 — mecsy, cobbiTus
F14 Bant 3 — rog cobbiTus

BanTt 4 — yac cobbITus

Bant 5 — MnHyTa cobbiTua

Bawnt 6 — cekyHaa cobbiTuA

Bant 7 — untaetcs kak 0 (Hy>keH A4ns COBMECTUMOCTU € PYHKLmeER 3)
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KoHeu Tabnuubl 8

dopmart

OnucaHune

F14

Hanee naoyt 5 BapmaHTOB:

a) [lna kogos cobbiTus ananasoHoB 1-15, 45, 60-61 Bce ocTaBLuMecs
6anTbl YnTatoTca kak 0.

6) [lns koga cobbiTna 16 (UmMKnNuyeckas nepesannucb MoTopecypca)

Baunt 8-11-3Ha4yeHne moTopecypca, Yachbl
Bawnt 12 - 3HavyeHne moTopecypca, MUHYTHI

B) [lnsa koga cobbiTus 43 (HapyLeHne n3onauumn)

Bant 8 —untaetca kak 0

Bant 9 —3HayeHue conpoTuBneHus nsonauum, B popmarte X/10=Y MOm
Hanpumep 10=1,0 MOm

Bce octaBwmecs 6antbl yntaroTes Kak 0.

r) Ans koga cobbiTs 44 (aBapus no Temneparype)

Bant 8 — ecnu 3HayeHne 1 TO eCcTb 3HAK MUHYC, O - HET 3HaKa
Bant 9 — 3HayeHne TemnepaTtypsbl B rpaa.Ce.
Bce octaBlmecs 6antbl yntaroTes Kak 0.

n) Ons koga cobbitvs ananasoHa 30-42

Bawnt 8

=> 3Ha4veHune Toka (pasbl A B popmate X/10=Y amnep. [Npumep
100=10.0 A
Bant 9

Bawnt 10

=> 3Ha4veHue Toka (pasbl B B popmaTte X/10=Y amnep. [Npumep
100=10.0 A
Bant 11

Bant 12

=> 3HayeHune Toka asbl C B dopmate X/10=Y amnep. Npumep
100=10.0 A
Bant 13

Bant 14
=> 3HayeHne ToKa yTeyku, B %
Bant 15

Bant 16

=> 3HaveHne HanpshkeHns dasbl A, B BOSibTax
Bant 17
Bant 18

=> 3Ha4veHne HanpsxeHus gpasbl B, B BonbTax
Bant 19

Bawnt 20
=> 3Ha4veHne HanpsxeHus gasbl C, B BONbTax
Bawnt 21

e) [Ans koga cobbiTna 090
Bant 0 => 90, Bce ocTanbHble YnTarTcs, Kak 0
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Tabnuua 9 - Kogbl cobbiTui Ans xxypHana cobbiTui

001 BkntoyeHne nutaHune pene
002 BbikntoyeHne nutaHus pene
003 MecTHOe n3ameHeHne ycTaBokK
005 COpoc aBapuiHbIX PEXNUMOB
006 [(OTOBHOCTbL pene
007 [Myck gBuratens
008 Cton gBurartens
009 [ToBTOpPHada roTOBHOCTb perne
010 PaspeweHue no sxogy “lNMyCK”
011 3anpet Ha Bxog “[TYCK”
012 BkrtoyeHne BTOpou CTyneHn
013 BblknoyeHne BTOpow CTyneHu
014 BkntoyeHne roToBHOCTU MO BPEMEHMN
015 BbIkntoYeHne roToBHOCTY MO BPEMEHU
016 3anucb pas B CYTKM B XXypHan cobbiTui 3Ha4YeHNss MOTopecypca
030 [MpeBbllEeHNa HanpPsXXeHUs
031 [MoHWXeHne HanpshXeHns
032 HenpasunbHoe YepeaoBaHue as
033 [Meperpyska no Toky pasa A
034 [Meperpyska no Toky ¢asa B
035 Meperpyska no Toky ¢asa C
036 KopOoTko3aMKHYTbIN pOTOP
037 MwuHMManNbHbBIN TOK
038 O6pbiB hasbl HANPSXKEHNS
039 O6pbiB hasbl TOKa
040 AcvmmeTpua Toka
041 YTeyka Toka
042 3anunaHve
043 HapyweHuu nsonayuu
044 [MpeBbileHe TeMmnepaTypsbl
045 OrpaHunyeHne nyckos
090 HeTt cobbiTui
YreHune AaHHbIX XXypHana cobbITUN
CTpyKTypa 3anpoca Ha YTeHMEe AaHHbIX XXypHana cobbiTui
XX 0x03 0x04 XX 0x000B XXXX
1 6ant 1 6ant 1 6ant 1 6ant 2 bavta 2 bavta
- Homep KonnyectBo
DyHKUMA HauanbHbi CYMTbIBAEMOTO agpecos
Anpec pene YTeHunA aapec An cobbiTns (1-e Bcerga CRC
MODBUS
HaunHaeTcs ¢ 0x00) | cpmkcupoBaHo
OTBET Ha 3anpoc YTEHUS XypHana cobbITui
XX 0x03 0x16 X... X XXXX
1 6ant 1 6ant 16ant 22 bant 2 banTta
Appec pene tﬁ:ﬁ? f:;)OBpOMZiMML NHdpopmaunsa (F14) CRC
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BbicTpoe uTeHue pene

CTpyKkTypa 3anpoca
XX 07 XXXX
1 6ant 1 6ant 2 bavTta
Agpec pene DyHKUNA CRC
CTpyKkTypa oTBETa
XX 07 XX XXXX
1 6ant 1 6ant 1 6ant 2 bawnta
AnOpec pene DyHKUMNA NHupopmaumsa (F12) CRC

O6paboTka owmnboK
MpouncxoguT, Korga pene He MOXEeT MO TOM UNU MHOW NMPUYNHE OTBETUTb Ha aapeCcoBaHHbIN

3anpoc
XX XX
1 6ant 1 6ant 1 6ant 2 6anTa
Appec pene Koo cpyHKumm Ko HencnpaBHOCTH CRC

Kog doyHKLMM paccunTbiBaeTCs Mo cnefyowemy anroputMmy: K HoMepy yHKUUN YTeHUS-
3anuMcmu 3anpoca, KOTOpbIA Bbi3Ban oOwubKy, B ceabmon OUT 3anucbiBaeTcs eguHuua.
Hanpumep, owwnbky BbidBan 3anpoc uyteHus N 6awnt (dpyHkums 03h = 00000011b). Kopg
dyHKuMn owmnbkn B AaHHoMm cnydae 6yget paBeH 10000011b = 83h. Kog HeucnpasHoCTU
G6epeTtca n3 Tabnuupbl 10.

Ta6nuua 10
Koa HencnpaBHOCTU Onucanve

01 HeBepHasa yHKUMa 3anpoca (3anpalumMBaemMon YHKUMU He
CyLLleCcTBYeT).

02 [aHHbIX N0 JaHHOMY aZipecy He CyLLeCTBYeT.
[laHHble, KOTOpble 3anuCbiBaAlOTCA B PEerucTp, npesbliwaroT

03 AONYCTUMbIA ANst 4aHHOro perucrtpa gnanasoH (dpyHkumm 06 m
05) wnn 3anpawmBaemMoe KonmyectBo 6anT BbIXOOUT 3a
aonyctumbii ananasoH (pyHkumm 03 n 01)

04 KomaHaa TeneynpasneHusi He BbIMOSTHEHA.

14 TEXHUYECKOE OBCITYXMBAHNE

Mepvoanyeckn ocmaTpuBaTb COCTOSIHME KINeMM [Afsi BHELUHUX MOAKIIOYEHUA, He
JonyckaTb WX 3arpsisHeHWs, yaansaTb MNbiflb C Koprnyca pene U 0CoBeHHO C TOKOBeayLnX
yacTel noAcoeaMHEeHHbIX MPOBOAOB, MPOBEPSTb HAOEXKHOCTb WX KPEMMEHUsI K KIEeMMHOW
KONOAKE M B MOAKMHYaeMbIx pasbemax. [pyv HeoOGXOAMMOCTM, yKkas3aHHble geTanu crnegyet
OYMCTUTb OT CreAOB KOPPO3UU U NMOATAHYTb BUHTbI KPENIeHNsi MPOBOAOB U perne.

OovH pa3 B TpU Troda pPEKOMEHOYEeTCs MNPOBEPSATb OCHOBHbIE
XapaKTepUCTUKM perne Ha COOTBETCTBME NacropTHbIM AaHHbIM.

TEXHNYECKNE

15 KOMIJIEKTHOCTb

B koMNnekT nocTtaBkn BXOOUT:
Pene sawmntbl aeuratena PO - 04, 1 wr.

PyKOBOACTBO MO 3KCTIYATALMM ...oveienineiiiin ceeieeeeeaaenenenn 1 wr.
KomnakT-amck ¢ nporpaMmHbIM obecneyeHnem

«Relsis motor config»... 1 wrT.
[aTtuunk Temnepatypsbl (npm 3a|<a3e) ................................ 1 wr.
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16 TAPAHTUN N3TOTOBUTENA

N3rotoBuTenb rapaHTupyet COOTBETCTBUE pene TpeboBaHUAM
TY ¥31.2-22965117-009-2012 npwu cobnogeHnn notpebutenem yCroBum
TPaHCNOPTUPOBAaHUSA, XPaHEHUS 1 IKCNryaTauum pene.

[[apaHTUWHBLIM CPOK 3kcnnyaTaumm 2,5 roga B npegenax rapaHTUMHONO Cpoka XpaHeHus
CO OHSA BBOOA perne B 3KcnnyaTauuto.

[[apaHTMNHBLIN CPOK XpaHeHus 3,5 roga oT AaTbl U3rOTOBNEHUS pene.

17 TPEBOBAHWA BEE3OMNACHOCTH

KoHcTpykums pene obecneuymBaeT 6e3onacHOCTb OOCNyXMBaAHUS B COOTBETCTBUU C
FOCT 12.2.006-75 n gaBnseTca noxapobesonacHow. 1o cnocoby 3awwmTbl OT MNOpaKeHUs
3NEKTPUYECKMM TOKOM pene cooTBeTcTBYHOT kraccy 0 no FOCT 12.2.007-75.

SkcnnyaTtaumsa n obcnyxmBaHne pene paspelliaeTca nuuam, NpoLealnM cneumanbHyo
NOArOTOBKY M O3HAKOMUBLUMMCS C HACTOSALLMM NacnopTOM.

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

Ha knemmax pene MmelTCs onacHble OS1S KU3HU HanpsKeHUsl, NO3TOMY MOHTaXHble,
PEMOHTHbIE M nNpodunakTnyeckme paboTbl C pene u anekTpoasuratenemM HeobxoaAnMo
BbINOSTHATb B 06€CTOYEHHOM COCTOSHUM.

KHonka “CTOIN” B cxeme ynpaBneHuss ABUratefnieM npu aBTOMaTUYECKOM pexume
paboTbl AOMKHA UMETb MEXaHMYECKYHD CaMOBITOKMPOBKY HaXkaTus.

K pene HeobxogumMo nMOAKMOYUTL 3alimMTHOe 3a3emneHve. be3 3awutHoOro
3a3eMIieHMA IKCnyaTupoBaTh pene 3anpewaerca !

3anpeLyeHo CHUMaTb 3alUMTHBIN KOXYX C pefie U BKIMYaTb ero CO CHATHIM KOXXYXOM.

18 XPAHEHUWE N TPAHCNOPTUPOBAHUE

Pene B ynakoBke NpeanpuaTUS-U3roTOBUTENS OOSMKHbI XPAHUTLCA B OTannMBaeMbliX U
BEHTUNUPYEMbIX XpaHuUnuwiax npu temnepatype ot nnoc 5 go nntoc 40°C n oTHOoCUTENBbHOM
BnaxxHoctTn He 6onee 80 % npu Temnepatype nntoc 25 °C npu OTCYyTCTBUMM B BO3gyXe
arpeccuBHbIX MpUMecen.

YcnoBus xpaHeHusi perne, BMOHTMPOBaHHbIX B annapaTtypy, He OOMKHbl OTNn4aTbCa OT
yCNnoBWiA 3KCnyaTaunm.

Pene B ynakoBke npeanpuAaTUS-U3roTOBUTENS MOXHO TpaHCNOPTUPOBaTb KPbITbIM
XENe3HOOOPOXHbIM MM BO3AYLUHbIM  TpaHCnopToM 6e3 OorpaHudeHuss pPacCTOSHUSA.
ABTOMOOUNBbHBIM TPAHCNOPTOM — MO AOpOram ¢ acqanbTOBbIM MNOKPbITUEM, HA PAacCTOsHUE 00
200 Kkm, No BynbKHBIM U TPYHTOBBIM JOpOram - Ha pacctosiHne 0o 50 kM, co ckopocTbio Ao 40 Km/,
C 06LWKUM YMCIOM Neperpys3ok C O4HOro BMAaa TpaHcnopTa Ha apyron He bonee OByX.

Mpyn 3TOM ynakoBaHHble perie AOMKHbl ObiTb 3alMleHbl OT HenocpenCTBEHHOrO
BO34ENCTBUSA CONTHEYHOW pagmaumm n aTMocdepHbIX 0CaaKoB.

Pene, npegHasHadeHHble ANS MNPAMOro 9KCnopTa, B CheuuaribHOW YnakoBKE MOXHO
TpaHCnopTMPOBaTb MOPCKMM TpaHCMOpTOM 6e3 orpaHu4yeHusi paccTosiHUA C cobnogeHnem
yKa3aHHOW BbllLe 3aLlUMTbl OT BO3AENUCTBUSA KITMMATUYECKUX DaKTOPOB.

Mpn TpaHCNoOpTMPOBaHWUN perie B YCIOBUSAX, OTNIMYAIOLWUXCA OT YCIIOBUM 3KCNIyaTauuu,
OHM A0SMKHbI BbITb CHATBI C Pa3beMOB, YNakOBaHbl B YNAKOBKY NpeanpuaTua-u3rotoBuTensa m
3aumuieHbl OT BO3AENCTBUSA KITMMaTUYECKUX (DaKTOPOB.

19 CBEOEHWA Ob YTUIIU3ALINA

MNMocne oTkasa pene (He noanexallero PEMOHTY), @ TaKKe OKOHYaHUSA cpoka cnyxbbl, ero
YyTUIN3NPYIOT.
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OCHOBHbIM MeTOoOM  yTunu3auum aBnsetTca pasbopka pene. [lpu pasbopke
LlenecoobpasHo pasfenaTb MaTtepuansl Ha rpynnbl. M3 coctaBa pene nognexart yTunusauum
YepHble U LBETHbIE MeTanmbl, NacTMacchl. YepHble MeTanmbl Npu yTunmusaumm Heobxoammo
pasnensaTb Ha CTanb KOHCTPYKUMOHHYIO M 3MEKTPOTEXHUYECKYHO, a LBETHble MeTanmbl — Ha
Menb M crnaBbl HA MEQHOW OCHOBE.

YTunusaumsi gomkHa MNpPOBOAUTBCS B COOTBETCTBMM C TpebOBaHMAMU perMoHanbHbIX
3aKoHO4ATENbLCTB.

20 CBWAOETENBCTBO O NMPNEMKE

Pene POU-04 npoBepeHO NO nporpaMmme  MNPUEMO-COATOYHbIX  UCMbITAHWUMN,
cooTtBeTcTBYET TY ¥31.2-22965117-009-2012 1 npmn3HAHO rogHbIM K 3KCnyaTauum.

KoHTponep [ata
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MpunoxeHune A
3anucb 0603HavYeHNs pene npu 3akase 1 B JOKYMEHTaumMm apyroro nsgenus

B 3akase Ha pene fomkHO 6bITb yKa3aHo:

- HAaUMEHOBaHWe n Tun pene;

- KNMMaTU4YEeCKOE UCMOMHEHME U KaTeropmst pasMmeLLeHmns;
- HOMMHanNbHOE HanpsPKEeHNE U YacToTa;

- C JaT4YMKOM Temnepatypbl unu 6e3 Hero.

Mpumep 3anncu obosHaveHns pene PAL - 04 BbiCTynatoLiero MCNOSIHEHNSA Npw 3akase u
B AOKYMeHTauuun gpyroro n3genus 6es3 gatymka temnepartypsbl.

[na BHyTpeHHUX noctasBok : «Pene 3awuTtel agsuratena PAL, - 04 - B Y3,
3x(220/380) B; 50 'y, TY ¥31.2-22965117-009-2012>.

Mpumep 3anucu ob6o3HaveHus pene PAL, - 04 yTonneHHOro NCNosiHeHUs Npu 3akase u B
OOKyMeHTauumn Apyroro u3genus ¢ JaT4nmkom Temneparypbl.

[na BHyTpeHHUX noctasBok : «Pene sawutel auratena PAL — 04 —-Y Y3,
3x(220/380) B; 50 Ny», ¢ gaT4nkom Temnepatypsbl, TY ¥31.2-22965117-009-2012.
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MpunoxeHune b
MprmepHas cxema KOMOMHMPOBAHHOTO yNpaBneHus Heckonbkumn pene PAL, — 04

M1 - ocHosHOU,

A o
B M2 - pesepsHsbil,
c M3 - dybnupyrowudi
N Al
F1 \' Y 3\ S1 POL| - 04 «PA3PELLIEHVE
PABOTbI»
| — Uzonsayus |1 12|2-a cmyn. SA2
| Hanpsix C. | 2 11| [yck b
A\ 3\ Hanpsx B | 3 10| O6uwud
K11 Hanpsx.A | 4 ‘” —— 9 |lTepeapyska
SA Hetimpans | 5 \‘E 8 | lTepezpyska
5 BxodIC |6 —] 7| Aeapus
N E é Bbixod IC |7 = 6| Asapus
§ é o Bxod 1B |8 5| Paboma
=2 Bbixod 1B_[9 [\l | Paboma
Bxod A 10| [ki}; L— 3] Pa6oma
K1.2 Bbixod IA |11 i\ «— 2| Paboma
S\KL1
SB1 3awum. 3a3.|12 1| Paboma
«YCK» XT1 XP4

SB2
«CTO[»
A
B
C
N A2
. W S1 Hamyuk
F1 \- 3\ P/L| - 04 HedocmamoqHoU
npoussodumensHocmu
| —1 Vsonsayus |1 12|2-a cmyn. I
| Harpsix C. | 2 11| yck &:—/——l |
A 3\ Hanpsix B | 3 10| O6uwuti T :
K11 Hanpsxx.A | 4 —— 9 |Tepecpyska] ———————
K3 }-\K3.
SA Hetimparnb | 5 Uit 8 |lNepezpyska
> BxodIC |6 —— 7| Asapus
E g Bbixod IC |7 \E 6| Asapus
E 9 BxodIB |8 C 5| Paboma
s % Bbixod 1B |9 . b K Paboma
Bxod IA_|10| [ki): 3] Paboma
K1. SBb/xoD 1A 1; N i Zagoma
SB1 auwum. 3a3. — aboma
«MYCK» XT1 XP4
I
A
B
C
N A3
F1 NV st PAL - 04 «PA3PELUEHVE
— PABOTbI»
| — Y3onayus |1 12| 2-a cmyn. SA2
| Hanpsx C. | 2 11| Myck b
Hanpsix B | 3 10| O6wui
KL = -\ -\ A\
K11 Hanpsix.A | 4 1.9 | MTepezpyska
SAL Hetlimpans | 5 \E 8 | Mepeepyska
o BxodIC |6 —] 7| Aeapus
a = --\Ke.
3 E g Bbixod IC |7 2l 6| Aeapus
§ E o Bxod 1B |8 5| Paboma
&l % Bbixod 1B | 9 I \3l4 | Paboma
Bxod IA_[10| [kili L 3] Paboma
K1.2 Bbixod IA |11 R ol 2 | Paboma
SB1 [3awum. 3a3.]12 — 1| Paboma
«[TYCK» XT1 XP4A
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MpunoxeHne B

MepeyeHb NYHKTOB MEHI0 NporpaMMMpoBaHms

Hactponka
FlyHKT HasBaHne napameTpa Ananason
MEHIO pameTp 3HaueHNi 3asof- | dakTy-
ckas 4YeCKn
0 KoadppmumneHT TpaHchopmaumnm (1...200) 1
1 HomuHanbHbIn  TOK  anekTpoaBuraTensi
npu KoadpdurumneHTe TpaHcopmaLumn:
(1...2) | (1,00...9,99)A | 5,00A
(3...20) | (3,0...99,9) A
(21...200) | (21...999) A
2 HoMWHanbHbLIN TOK 2-1 CTYMEHU
anekTpoasuraTens npu koapduuneHTe
TpaHcdopmaumm:
(1...2) | (1,00...9,99)A | 5,00A
(3...20) | (3,0...99,9) A
(21...200) | (21...999) A
3 KpaTHOCTb neperpysku (1,1...6,0) 2,0
4 MwuHUManbHbIV TOK aNeKTpoaBUraTens (20...80)% 50%
5 [nana3oH acuMMeTpUn TOKOB (20...50)% 20%
6 TOK yTeuku (5...10)% 10%
7 ConpoTuneneHne nsonaumm (0,2...1,00MOm | 0,5 MOm
8 HomuHanbHoe HanpsxeHue 220B —
9 MakcumanbHoe HanpshkeHve (240...280) B 250 B
A MwuHUMansHoOe HanpsXXeHne (150...210) B 190 B
b 'McTepesnc MMHUMAanNbLHOrO HaNpaXeHUs (5...20)% 10%
C MakcumanbHasa Temnepartypa (40...100) °C 50 °C
d Konn4yecTBO NOBTOPHbIX MYCKOB (0...100) 4
E 3agepxka o nycka (1...30) c 2C
F Bpemsa nycka (1...300) c lc
0. Bpemsa 0o nOBTOPHOro nycka (1...120) c 5c¢
1. 3agepxka no MMHUManbHOMY TOKY (1..250) c 5c¢
2. 3agepkka no 6OKMPOBKE poTopa (0,5...10,0) c 1,0c
3. 3agepxka no acuMmeTpun (1..120) c 5c¢
4. 3agepxka no MWHMMaNbHOMY / (1...250) ¢ 5c
MaKCMManbHOMY HaNpPshXXEHUIO
5. Bpema BknoveHna pene K3 (1...30) c 1c
6. Bpems BbikntoveHus pene K3 (1...30) c 1cC
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MpopomkeHne nepeyHst NyHKTOB MEHHO NPOrpaMM1pOBaHuS

HacTtpowka
Mynkr | Pas- HassaHue napameTpa Ananason 3 o
MEHIo | psaa P P 3Ha4YeHumn aBof- aKTu-
ckas Yecku
CT | OYyHKUMSA KOPOTKO3aMKHYTOro potopa | BKN / OTKN BKN
7. | ¢p KOHTpOMb MMHMManNbLHOro Toka BKN / OTKN BKI1
KoHTponb conpoTuerneHus
M BK / OTKN BKN
< n3onsaumm
§. cT | KOHTponb 3anunaHus KOHTAKTOB BKI / OTKN BKN
§ g | ©P KoHTponb TOoka yTeuyku BKN / OTKN BKJ1
5‘ MR DYHKUMA UMMYINbCHOIO pexuma perne BKI | OTKA oK
neperpysku K3
CT | 2-9 CTyneHb dneKkTpoasuraTens BKM / OTKN OTKN
9. | cp | KoHTponb 4epenoBaHusa a3 BKN / OTKN BKJ1
mn | He 3apencteoBaH — — —
Mpumevanuve. L/ - dbyHKuMA BkNtodeHa, /7 - hyHKUMA BbIKMOYEHa.
MyukT | Pas- HasBaHue napameTpa Ananasox Hactpoi@
MEHI0 | pan P P 3HaYEeHUN 3aBog- dakTn-
ckas YeCKU
A. — | OBHyneHne cyeTumnKa MoTopecypca 000 111
b. — | YcTaHoBKa agpeca ycTpoucTsea (1...32)
YctaHoBka Stop-6uta:
ct | 0 — 1-i Stop-6uT, (0...2)
1 — 2-n Stop-6ut
YcTtaHoBKka 6uta NaputeTa:
cp 2 — 6es 6VI:I'a MaputeTa, 0...2)
C — YeTHbIN,
) 2 — HEYETHbIN
YcTaHoBKa CKOpoCTM obMeHa:
0 — 4800 6uT/c,
mn | 1-9600 6ut/c, (0...3)
2 — 19200 6uT/c,
3 — 38400 6ut/c
dr — Iron (200%...209
)
dn — | Mecsu (1...12)
dd — | OeHb (2...31)
ch — | Yac (0...23)
cn — | MunyTa (0...59)
CccC — | CekyHpa (0...59)
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[narpamma COOTHOLUEHUW YPOBHEW 3anporpaMMMpPOBaHHbIX W MNPOTEKaLNX
anekTpoasuraTene TOKoB

MyckoBon ToK

Tok neperpysku

6nok. potopa

Pabounin Tok

|”°""- Tok xonocToro

xona

IMl/IH. R

Myck|  Bpems nycka Cron T
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(000 «HayuHo npousaoncraeH)
Hoe npeanpusatue « PEACIC»
03148, YkpauHa, r. Kues,
yn. Cembu CocHMHbBIX, 9
Ten.: +38(044) 406-61-52
e-mail: sales@relsis.ua
web: www.relsis.ua
l[eHepanbHbIN NOCTaBIYUK:
000 «KET3», r.Kues

Ten.: +38(044) 406-61-53
\ (044) y
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