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BHUMAHUE!

Lo usyyeHusi pykosodcmea persie He eKro4Yams!

HadexxHocmb u donzoeedyHocmb perie obecriequgaemcsi HE MOJIbKO Ka4ecmeoMm perse,
HO U rpasuribHbIM cobH00eHUEM PEeXUMO8 U yCro8ul 3Kcrsayamauyuu, nosmomy cobnodeHue
ecex mpeboesaHuli, U3NOXEHHbIX 8 Hacmosiwem pykoeodcmee o akcrisiyamauuu (P3),

Aeragemcs obsa3amersibHbIM.

B cesisu ¢ cucmemamuyecku rpoeoOUMbIMU pabomamu o cosepuweHcmaeo8aHuto
KOHCMPYKUUU U MEexXHOs102uuU U320moeJieHUsI 803MOXHbI HebObwWuUe pPacxoxXO0eHusi Mexoy
PyKo8oOCmME8OM U riocmassisemMbiM u3oesiueM, He erusrwue Ha rnapamempsl Uu3oenus, Ha
yCrio8uUsl €20 MOHMaxxa U 3Kcrislyamauuu.

U30enue colepxxum 3reMeHmbl MUKDPOSNIEKMPOHUKU, [MO3MOMYy repcoHasn OOI/mKeH
npolmu creyuasbHblli UHCMPyKmMaX U ammecmauuro Ha Mnpaeo 8birosiHeHuss pabom (c
y4yemom Heobxodumbix Mep 3awumbl 0m 6030elcmeusi cmamu4yecko20 afiekmpudyecmsa).
UHcmpykmaxx QosmKkeH rnpoeodumbscsi 8 coomeemcmeuu ¢ Oelicm8yrowuM 8 opaaHu3ayuu

roJ10XKeHuUeMm.
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1 HASHAYEHWE

Pene sawuntel geuratena PLAL-04 (ganee pene) ¢ uMpoBOM HAaCTPOMKOM U MHAUKALNEN
KOHTPONMpPYeMbIX NapamMeTpoB MpeaHasHadYeHo ANns 3awwmTbl TpexdasHbIX aCUHXPOHHbIX
anekTpogsuratenemn c HanpsbkeHnem nutaHmnsa 3x220/380 B ot nocneacteumit:

 OnMTEenbHbIX HEBONbLUMX Neperpysok No TOKy;

B BONbLUIMX NMNYILCHBLIX Neperpy3ok (KOPOTKO3aMKHYTbIN POTOP);

NPEeBbILEHNS YPOBHA aCUMMETPUN TOKOB (has;

paboTbl C HEOOrPY3KOMU;

NPEBbILLIEHNS NMUTAIOLLErO HaNPSXKEHNS;

MNOHMXXEHMS NUTAIOLLLErO HaNpPsXKeHUs;

TOKa yTeuku (NosiBNEHME yTEYKM Ha Koprnyc npu paboTaloLwem anekTpoasuraTene);
HenpaBuUnbHOro (obpaTHOro) YepegoBaHusa das nepes Nyckom;

MOHMXEHWS CONPOTUBNEHNA N30NALNN AnekTpoasuratens nepen nyckom;
3anvnaHnsa KOHTaKTOB nyckaTens nepepn nyckom;

obpbiBa ¢as;

NpeBbILWEHMA OONYCTUMON TemnepaTypbl Harpeea (Mpu YCTaHOBMEHHOM Ha Kopnyce
aneKkTpoaBuraTens u NogKNIYeHHOM AaTymke TemnepaTtypbl).

Pene nossonget Npov3BOAuTb KOMMYTaUMIO SMEKTPUYECKUX Lenen npu LOCTUXKEHUU
KOHTPONMMPYEMbIX MapamMeTpoB onpedeneHHblX, NpeaBapuTeribHO  3anporpaMMmnpOBaHHbIX
ypoBHen. OOHOBPEMEHHO, KpOMe 3alMUTHbIX (YHKUMWA, pene uMeeT BO3MOXHOCTb
MOHUTOPUHra crie4yLmnx napameTpos:

# noTpebnaemoro Toka no kaxgomn dase (Ia, s, Ic);

» HanpskeHust B ceTn no kaxgomn ase (Ua, Ug, Uc);

B 4aCTOThbl CETH;

B TEKyllen TemnepaTtypbl anekTpoasuraTens  (Npu  NOAKMIOYMEHHOM  JaTyuke
Temnepartypbl);

P BENNYMHbLI aCUMMETPUN TOKOB (has;

B TOKa YTEUKH;

B CONPOTUBMEHNS U30MNALMM ANEeKTpoaBuUraTens 4o nycka;

B BENNYMHbI IKBUBAsIEHTa TENIOBON AHEPTUW;

» CyMMapHOro BpeMeHU paboTbl anekTpoaBmraTens (MoTopecypc).

B KO3PpMLMEHTA MOLLHOCTK (COS @) aneKTpoaBUraTens;

B aKTMBHOW MOLLHOCTM 3NEeKTpoaBuraTens;

P PEaKTMBHOW MOLLHOCTU 3fIeKTpoABUraTens;

B MOSTHOWM MOLLHOCTW 3neKTpoaBUraTens.

Pene nmeeTt BCTPOEHHbIE Yacbl peanbHOro BPEMEHU WU XypHan cobbiTuin. B xypHane
CcOObITUI PUKCUPYIOTCA BCE BLINOSTHAEMbIE C pPefne 1 anekTpoasurateniemMm encTeusl, AaHHbIe
O NPOUCXOAMUBLLMX aBapUMHbIX CUTyaumMaX C NPUBA3KON K JaTe U BPEMEHW, OTCYMTbIBAEMbIX
yacamu pearnbHOro BpeMeHH.

O6bmeH  uHdopMaumen C BHELWHWMM YCTPOMCTBAMWU OCYLLECTBIISIETCA C MOMOLLbIO
nHTepgenca RS-485 no npotokony Modbus RTU. lNMporpammHoe obecneveHne (panee 0O)
«Relsis motor config», Bxoagduwiee B KOMMMAEKT MOCTaBKW, MNO3BONSET OCYLWECTBNATb
TENEKOHTPONb W TereynpasfieHne pene W 3NeKTpoaBuraTeneMm, a Takke CUYUTbIBaTb
MHOPMaLNIO C XXypHana cobbITui.

Pene nsrotaBnuBaeTcs B UCMONHEHUAX Y3 ANS paliOHOB C YMEPEHHbIM KrumaToMm n T3
ANS1 PaiOHOB C YMEPEHHbIM 1 Tponnyecknm knumaTtom no FOCT 15150-69.

Pene cootBeTcTBYyeT TpeboBaHusM obwmx TexHudeckux ycnosun no ACTY 3020-95
(TOCT 12434-93).

YYYYVYVFVYVYVTY
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2 YCNOBUA SKCIITYATALUN

Pene moryT akcnnyatMpoBaTbCs B CrieaytoLwmx yCrnoBusX:

- 3aKpblTble HeoTannMBaeMble TMOMELLUEHUs, T[Ae Temnepatypa W  BIaXHOCTb
HECYLLEeCTBEHHO OTNINYAKOTCA OT TEMNEpaTypbl U BMAXXHOCTM OKPYXKatoLLEro BO3Ayxa;

- amanasoH paboumx Temnepatyp ot muHyc 30 go nntoc 55 °C npu BbICOTE MECTHOCTHM
£o 2000 m Hag ypoBHeM Mops (ana ucnonHenusa T3: ot muHyc 10 go nntoc 55 °C);

- OTHOCUTENbHasi BNaXHOCTb OKpyxatowero Bo3gyxa — Ao 98 % npu Temnepartype
nntoc 25 °C (ucnonHenue Y3) n go 98 % npu temnepatype nnoc 35 °C 6e3 koHgeHcauuu
Bnaru (ucrnonHexnune T3);

- OKpyXatollasi cpefa He B3pblBOOMAacHasl, He coaepkalias TOKONPOBOAALLEN MbinK,
arpeccuBHbIX ra3oB 1 NApOB B KOHLIEHTPALMAX, paspyLuaroLwmnx U30nsumo 1 MetTansbl.

MexaHnyeckne BHeELLHME BO3AeNCTBYKOLWME hakTopbl COOTBETCTBYHT rpynne M7 no
FOCT 17516.1-90.

[Mpn aTOM pene ycTonymBbl K BUBPALMOHHBIM Harpy3kam:

- B AManasoHe 4YacTtoT oT 5 go 15 'y ¢ MmakcumarbHbIM yCKOpeHnem 3g;

- B AnanasoHe yactoT oT 15 0o 60 'y ¢ MakcuMarnbHbIM YCKOpPEeHUEM 23;

- B gmanasoHe 4vactot oT 60 go 100 'y, ¢ MakcumarnbHbIM YCKOpeHueMm 1g.

Pene BbigepxusatoT:

-MHOrOKpaTHble yAapHble Harpysku AnutenbHOCTbio oT 2 Ao 20 MC ¢ MakcUManbHbIM
yckopeHuem 3g;

- MHOroKpaTHble yaapbl ANMUTENbHOCTLIO (2-20) Mc ¢ yckopeHvem 30 m/c? (3 g);

- paboyee nonoxeHue B NPOCTPAHCTBE — BEPTUKANbHOE UMM FOPU30OHTArbHOE.

3 TEXHUYECKME OAHHbBIE N TMTAPAMETPbI

Pene oTHOcUTCA K CTaTU4eCKMM perie MakcumMarnbHOro Toka 6e3 onepaTtMBHOIO NUTaHUS,
C UMMPOBON MHOMKAUMEN 3HAYEHUN KOHTPONMpyeMblX MapamMeTpoB M MNporpamMmmMmpyemMon
ANCKPETHOW YCTAHOBKOW MOPOroB OTKMIOYEHUA NPU MNpPEBbILEHUU OOMYCTUMbIX NapameTpoB
BXOOHbIX BO3AENCTBYIOLLUNX BENUYNH.

N3mepuTenbHble TOKOBblEe LieNW perie paccyuTaHbl Ha MNPAMOE BKIKOYEHME B Lenu
anekTpoaBuratenen ¢ HOMWHanNbHbIM TOKOM 40 5 A MnNn 4yepes BHELLIHME U3MepUTErbHblEe
TpaHcdopmaTopbl Toka Tuna T - 0,66 (M NnogobHble), ¢ KO PULMEHTOM TpaHCcHOopMaumn B
AananasoHe (10/5...1000/5) n knaccom TOYHOCTU He Xyxe, Yyem 0,5.

Llenn Bbixoga 3awuTbl pene [OMKHbl paboTaTb COBMECTHO C  KOHTaKTOPHbIMW
BbIKIKOYaTENAMU UM APYTMMU YCTPOMCTBAMM, NPUCNOCOBEHHBIMM K aBTOMaTU4eckon pabore
n obnagarowmnmm  OTKNOYarLWwen CrnocobHOCTbI0 AN TOKOB  KOPOTKOrO  3aMblKaHWS
3aluLaemMon uenu.

3.1 O6wue napameTpsbl

» HomuHanbHble TpexdasHble da3Hble/NMMHENHbIE HAanNPsKEeHUs NMTaHUS

pene UnutHom, HOMUHaNbHON 4YactoTtom 50 IMu: 220/380 B.

» [penensl 4ONYCTUMbIX OTKITOHEHWI HANPSXKEHUSA NMUTaHUS:

e BepxHu npegen: nnoc 30% oT Unur.Howm;

e HWXHUI Npegen: MUHyc 35% oT Unut.Howm-

» HoMWHarbHbLIN BXOAHOW TOK BHYTPEHHUX TpaHC(OopMaTopoB TOKa Mo Kaxaoun dase: 5 A

» [lnanasoH namepeHns Toka BHYTPEHHUMU TpaHCcopMaTopamMm ToKa MO Kaxaou

dasze: (0,1...50) A.

» CpefHsss OCHOBHasA MOrpelwHoOCTb WU3MepeHnsa HanpskeHuss M Toka (o 5 A):
He 6onee 2,5 % + eguMHMua Mnagwero paspsaa.

Mpwn Tokax cBbiwe 5 A NOrpeLHoOCTb paccymTbiBaeTcs no popmyne:

8 <(2,5+ lyzm/5 - Krp) % + eanHuua mnaglwiero paspsaga, rae

d - MOrpeLLHOCTb U3MEPEHUS, B NPOLEHTAX;
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lnsm - N3MepsiemMbll TOK, B amnepax;
Ktp — 3anporpaMmmpoBaHHbI KO3 MUUMEHT TpaHCcdopmaLnu.

Mpy ncnonb3oBaHUM BHELUHNX U3MEPUTENbHbLIX TPaHCOPMATOPOB TOKa K NOrpPeLlHOCTU
cpabatbiBaHMs perne no TOKy CyMMUPYETCH NOrpeLlHoCTb, onpeaensemMas Knaccom TOYHOCTU
NpUMeHsiEMbIX TPaHCHOPMaTOPOB TOKA.

i CpeaHsis OCHOBHasi MOrpeLLUHOCTb U3MEPEHUS HamnpshKeHUst M ToKa K KOHUY cpoka
cnyx6bl He NpeBbIaeT ABONHOIO 3HAYEHNSA NOrPELUHOCTU, YKa3aHHOW BblLLE.

» [lononHuTenbHasi NOrpeLHOCTb M3MEPEHUS HaMNPSXXEHWS U TOKa OT TemMnepatypbl

He npeBblwaeT 0,1% Ha 1 °C.

» [MorpelwHocTb cpabaTbiBaHUSA BblAEpPXXeEK No BpemeHn: He 6onee 1 c.

» [lnanasoH namepeHnss ConpoTUBIIEHUS U30NALNMN: (0,1...1,2) MOm.

» [lorpelwHoCTb M3MepeHNs conpoTmBeHnsa nsonsaumm: He 6onee 0,2 MOwm.

# [QnanasoH namepeHus yactotel cetn: (45...55) 'u.

# [lorpelwHOCTL n3MepeHus YactoTbl: He 6onee 0,1 Iu.

» [lorpelwHOCTb n3MepeHnsa Temnepatypsbl B gnanasoHe (40...100)°C: He 6onee 4°C;

» [lorpewHoCcTb n3MepeHnss CoS ¢, akTUBHOW, PEeaKTUBHOM U MOSIHOM MOLLHOCTU
aneKTpoaBuraTens He HOpMUPYeTCH, UX 0TOBpaKeHne HOCUT NHPOPMALIMOHHBINA XapakTep.

» KonnyecTBo OeCATUYHLIX pa3psaoB nHaukaTtopa: 4;

1 paspsag — pexum, 3 paspsaga — 3HayeHume.

» KonnyecTtBo cBETOANOAHBIX MHOMKATOpoB: 14;

PaGoTa — nHamMKaTop COCTOSAHUSA OCHOBHOIO BbIXOLHOMO pere;

Harpy3sku / lNeperpy3ku — nHANKaToOp TOKOBOW Harpy3ku / neperpysku;

Heporpyska — nHamMkaTop XonocToro Xoaa;

AcnmmeTpusa - MHONKATOP NPeBbILLEHNS aCUMMETPUN TOKA;

YTeuka - MHOANKaTOp YTEYKM Ha KOpNyC anekTpoasuratens Bo Bpems paboTbl;

U > - nHOnkKaTop npeBbILLEHUSA HANPSKEHUS;

U < - nHOUKaTOp NOHWXEHUSA HANPSXXEHWS;

ABC - nngmkatop HenpaBuibHOro YepeaoBaHns as;

T C> - nHgukaTop NpeBbILEHN TEMNepPaTypbl;

OrpaHuyeHne NYCKOB - MHOMKATOP OrpaHUYEeHNs KormyecTBa NOBTOPHbIX MYCKOB;

U3onaumsa - nHaMkaTop HapyLleHWst CONPOTMBIIEHUS N30NALNNK;

3anunaHue - HAVKaTOp 3anunaHnsa KOHTaKTOB KOHTAKTOpa UIu nyckatens;

Rx, Tx — nHgunkatop curHanos obmeHa no nHtepdency RS-485.

» CoxpaHeHne paboTOCNOCOOHOCTM 4acoB pearibHOro BPEMEHM MOCfe OTKAYEeHUs
nuTaHus oT pene: He meHee 168 4acos.

» Konun4yecTtBo cobbiTuin, permctpupyemblx B xxypHane: 100 cobbiTui.

» CoxpaHeHue nHgopmauumn B XXypHane cobbITUi NOCne OTKIMIOYEHUA NUTaHWS OT perne:
Ha BCe BpeMs 3Kcnnyartauumm perne.

3.2 [dnanas3oH HacTpoek napameTpoB MO HaMPSXKEHUIO

» Heperynupyemble HOMUHanbHble pasHble HanpskeHus nutanusa pene Unut.How,
nepemeHHoro Toka yactotom 50 'u: 220 B.

» HacTporka nopora OTKIIioYEHNSA N0 MakcuManbHOMY HanpskeHnio Upakc:
(240...280) B.

» HacTponka nopora OTKIio4YEHNA N0 MUHUMaNbHOMY HanpsXKeHno Uppn:
(150...210) B.

» [ucTtepesnc (Heperynupyembiin), N0 MakCMmManbHOMY HanpsbkeHuo: (4...6) %.
» [ncTepesnc (perynupyemsbiit), No MUHUMarnbHomy HarnpskeHuto:  (5...20) %.

» [INCKPETHOCTb HaAcTpoek no HanpskeHno: 1 B.

3.3 [umanasoH HacTpoek napameTpoB MO TOKY

» HacTtponka koadhduumeHTa TpaHcdopMaumm BHELLHErO TpaHcdopmMaTtopa Toka Kr:
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(1...200).

» HacTtponka HommnHanbHOro Toka asuratens lyom: (1...999) A.

» HacTponka nopora oTknoYeHs no BroknpoBke poTopa (KoaddurumeHTa
neperpy3ku no Toky): (1,1...6,0) - lyom.

# HacTtponka nopora oTknoYeHnst no MuHuMmansHomy Toky: (20...80)% * lhowm.
* Hactpoika nopora oTKMo4YeHUs MO aCUMMETPUN ToKa Harpysku lacum:
(2050)% " ICPE,ElH-

» Hactpoika nopora oTknoveHus no Toky ytedkun: (5...10)% lxom -

& ['McTepesnc no Toky, Heperynupyembln: (4...6) %.

» [INCKPETHOCTb HACTPOEK MO TOKY, B 3aBUCMMOCTU OT KO3dhpuumeHTa
TpaHcopmaumm Kr:

e Nnpu Kr=(1...2):  auckpetHocTb 0,01 A;

e npu Ky =(3...20): anckpeTtHocTb 0,1 A;

e npu Kr=(21...200): guckpeTtHocTb 1 A.

3.4 [mnanasoH HacTpoek napameTpoB MO CONPOTUBIIEHUIO N30NALUK

» HacTtporika nopora OTKNOYEHUA NO CONPOTMBIIEHNIO M30ONALMK 4O nycKa:
(0,2...1,0) MOMm.
& [MCTEpesnc No CONPOTUBMEHUIO N30NALNN: 0,2 MOwm.

3.5 [ManasoH HacTpoek napameTpoB Mo TeMnepaTtype

» HacTtporika nopora otkntodeHunsa no temneparype: (40...100) °C.
> [uctepesnc no temnepatype: 10 °C.

3.6 [nanasoH HacTpOeK BpEMEHHbIX NapameTpoB

» Hactporka BpeMeHu 3aepXku Ao nycka anekrpoasuratens, tsannyck: (1...30) c.
» HacTtponka BpemeHu nycka anektpoasurarens, tnyck: (1...300) c.
» HacTtporika BpeMeHn 3aaepXkm 40 NOBTOPHOrO Nycka anekTpoaBuratens,
t3A,D,.I'IOBT: (1 120) C.
» HacTpoiika BpeMeHn 3a4epXKKn OTKITFYEHUS MO MUHUMAIbHOMY TOKY, taan xx:
(1...250) c.
» HacTporka BpemMeHu 3adepXXku OTKMHYEHMS MO MUHUMAanbHOMY W MaKCMMaribHOMY
HanpsbxkeHuto, taannr:  (1...250) c.
» HacTponka BpeMeH1 3aepXXK1 OTKIMOYEHNS MO aCUMMETPUK Toka, taagacum:  (1...120) c.
» HacTtponka BpeMeHun 3agepkkn oTKoYeHna no 6nokmposke potopa: (0,5...10,0) c.
> HacTponika BpeMeHM BKIHOYEHHOrO COCTOSIHUA (MMMynbca) pene neperpysku npu
paboTe B umnynbcHom pexunme: (1...30)c.
» HacTpoiika BpemeHW BbIKITIOYEHHOIO COCTOAHWUA (nay3bl) pere neperpysku npu
pabote B uMmnynbcHom pexume: (1...300)c.
» HacTtponka konuyectsa aBToMaTU4ECKNX MOBTOPHbIX MYCKOB NOCie aBapunHOro
oTkntoyenms:  (0...100).
MpumeyaHue. MNpu neperpyske Mo TOKY BPEMS OTKMOYEHMSA 3aBUCUT OT BPEMEHM Mycka
anekTpoaBuraTens u BeNUYMHbl KPaTHOCTU Neperpysku no ToKy.

3.7 lepepava nHgopmaumnm

» Tun npotokona: Modbus RTU;

» VinTepdenc: RS-485;

» CKOpoCTb Nnepefayn AaHHbIX: HacTpauBaemas (9600/19200/38400) B/c.

» MakcumanbHaa AnvHa INUMHUKM CBA3W:  CTaHgapTHas ans uHtepgenca RS-485
(cneundomkaums EIA-485).

° & PEACIC’




PEJIE SAWUNTbLI ABUTATENA POL-04

3.8 lNpoune napameTpsbl

» KoMMyTaumoHHasa cnocoBHOCTb BbIXOAHbLIX pene B Liensix NepeMeHHOro Toka:
He 6onee 250 B-A , AC-22 no [ICTY 3020-95.

» Pene He [aéTt noOXHbIX cpabaTtbiBaHMi (3aMblKaHUW /| pas3MbIKaHUA KOHTaKTOB) Npu
KpaTKOBPEMEHHbIX MpoBanax W BCNSIECKax MUTAIOLWEro HanpskeHUs  ANUTENbHOCTbI, He
6onee: 50 mc.

» Pene yCTONYMBO K BO3AENCTBUIO MOMEX, MMEKLLNX CrieayoLlme napameTpbl:

e opma BONMHbI — 3aTyxawwme konebanus uyactotel (1,0 £ 0,1) Mlu, moagynb
ormbatroLen KoTopbix ymeHbliaeTcst Ha 50% OTHOCUMTENbHO MaKCUMarbHOMO 3HAa4YeHUst nocne
3-6 nepnoos;

e aMnNuTyda NepBoro UMMysbca:
npu NpogornbHoM cxeme nogknoveHns: (2,50+0,25) KB;
npw nonepe4vHon cxeme: (1,0 £ 0,1) KB;

YacTtoTa nosTopeHust umnynobcoB: (400 + 40) MNy;

BHYTPEHHee cornpoTtusneHune nctodHuka: (200 = 20) Owm;

AnvTenbHOCTb ucnbiTaHun: (2,0 £ 0,2) c.

» MexaHnyeckass KOMMyTauMOHHAsA M3HOCOCTOMKOCTL pene: He meHee 500 000 uumkros.
# KommyTauunoHHas nsHococtonkocTs pene: He meHee 50 000 umkrios.

# ConpoTuBreHne n3onaumm:

e B XOSIOAHOM  COCTOSHWW  MNPXM  HOPMAarsbHbIX  KIIMMATUYECKUX  YCITOBUSX:
He meHee 50 MOw;

e B HarpeToMm COCTOsiHUKM nNpu Temnepatype nnoc 55 °C: He meHee 10 MOw;

e B YCNoBMAX MOBbIWEHHON BraxHoctn 98% npu Temnepatype nnwoc 35 °C:
He meHee1 MOwm.

» [loTpebnaemasa MOLHOCTb B AMana3oHe nuTarwmx HanpskeHnn: He bonee 5 B-A.

» Bug, KONnM4ecTBO M TMN KOHTAKTOB BbIXOAHbLIX pene:

e pene K1 “PaboTta”: 1 KOHTaKT 3amblkaloLnin, 1 KOHTAKT NEPEKNIOYAOLLNN;

o pene K2 “ABapna”: 1 KOHTaKT 3aMblKatoLLN;

e perne K3 “Tleperpyska”: 1 KOHTaKT 3aMblKarOLLMIA.

» Cpok cnyx0bbl pene: He meHee 8 ner.

» Macca pene: He Gonee 1,6 kr.

» [abapuTHble pa3meptl pene, He 6onee: 202x146x95 mm.

» [InnHa coeguHuTenbHoro kabensa gartyuka temnepatypbl: (5 + 0,05) m.

e e e OO

@abapuTHble U ycTaHOBOYHble pasmepbl pene gns Bbictynawowero (POL — 04 -1) w
ytonnenHoro (PAOL — 04 -2) mOHTaxa, a Takke pa3meTka Bblpe3a B NaHenu Ans KpenneHus
nojg, YTONNEeHHbIN MOHTaX, NpuBeAeHbl Ha pUcyHkax 1, 2, 3.

Cxema BHeLUHNX NOAKMNIOYEHN NpuBeaeHa Ha PUCYHKE 4.

Mpumep 3anmcu o6o3HavYeHna pene nNpu 3akase U B LOKYMeHTauum OpYroro usgenus
npueeaeH B [NpunoxeHun A.
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PucyHok 3 - Pasmepsbl Bbipe3a B naHenu ans kpennexdus pene PAL — 04 - 2
noA YTOMNMEHHbIN MOHTaX
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KnemmHas konogka XT1:
1 - KNnemma NogKMYEHUS LLeNn N3MEPEHUS U30NALINN;
2...5 - knemmbl nogkntoveHmns 3-x asHom cetn (Ua, Ug, Ug, N);
6,7 - KneMmMbl NogkntoYeHns uenu lg;
8,9 - kneMmmbl NogKNtYeHnsa uenu Ig;
10,11 - KNeMMbl NOAKMOYEHUS LEenn |a;
12 - knemma 3a3eMIeHus.

Pa3bem XP1:
1,2 - nogkntyeHne NMHNKN cBa3n nHTepgenca RS-485;

Pasbem XP3:
1-3 - nogknYeHne gaTtyvka TemnepaTypbl;

Pa3sbem XP4:
1...5 — KOHTaKTbl BbIXOAHOro pene «PaboTay;
6,7 - KOHTaKTbl pene «ABapus»;
8,9 — koHTakTbl pene «[leperpyskay;
10,11 — kNnemMmbl Ons BHELIHero nycka;
10,12 - knemMMbl 4S8 BKIIHOYEHUS 2-CTYNEeHW.
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PucyHok 4 - Cxema BHewHux nogknioyeHun pene PALL — 04

4 YCTPOWCTBO PEJNE

Pene He umeeT onepaTUBHOIrO HanpsbkeHusi nuTaHus. KoHTponupyemoe HanpsikeHue
SIBNSIETCA OOHOBPEMEHHO W HanpshkeHnem nuTaHusi. Bce anmemeHTbl pene CMOHTMPOBaHbI
BHYTPM Kopryca.

@PyHKUMOHANbLHO perne cocTouT uad 3 BroKoB:
» NUTaHUS;

» yNpaBneHnsa n MHANKauuu;

» BXOAHbIX CUTHANOB.

CTpyKTypHas cxema perne 3alMTbl NpefcTaBneHa Ha pucyHke 5.

Brnok nutaHua coaepXxut MMNYnbCHbIN NpeobpasoBaTenb, obecnevYnBaoWnin BbIXO4HbIE
HanpsbkeHus + 5 B, + 24 B, + 300 B ans BHyTpeHHEro NUTaHns cxem.
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Brnok BxoaHbIX curHanoB obecnevmBaeT cOop M HOPMUPOBaAHME BXOOHbLIX CUrHanoB AJs
MUKPOKOHTpOMepa, a Takke YynpaBfieHne BbIXOAHbIMW pene Ans KOMMyTauun BHELIHUX
uenewn.

Ha nnarte 6noka BXOOHbIX CMrHanoB pasMeLlleHbl gatumkm Toka (OT), npeobpasytowme u
HOpMUpylOLLMEe a3Hble TOKW anekTpoaBuratens C MOMOLWbI0 TpaHCHOPMaTopoB TOKa.
Hdatunkn HanpsbkeHmss (OH) noHwxalT BXOAHOE nNUTAKOLLEE HaMNpPsKeHMe [0 YPOBHSA,
HeobxoauMoro ans namepeHuin. [latymk namepeHust conpotmenennsa nsonauum (OAN) oo nycka
anekTpoasuratens npeobpasyeT conpoTuBneHne wusonauun B opmy, yaobHyr ang
namepeHnn. Moagynb wu3amepeHuss Temnepatypbl (T) ocywecTBnseTr CBA3b Mexay
MUKPOKOHTPOSNEPOM N BHELLHUM MHTErpanbHbiM AaTYMKOM TeMnepaTypbl.

Ha nnate 6noka BXO4HbIX CUrHanNoB Takke pasmMelleHbl BbixogHble perne K1...K3,
OCYLLECTBNAOLWMNE CBA3b W yNpaBfeHne BHELWHUMUW KOMMYTaUMOHHbIMK YCTPOMUCTBaMu
anekTpoaBuratens, a Takke pasbeM A5 NOAKMIYEHNS NIMHUN CBA3KN UHTepdenca RS-485

Bnok ynpaBneHus v uHgMKauunm COCTOUT M3 MUKPOKOHTpOMfepa C MHTErpupoBaHHbIM
AUM, 4acoB peanbHOro BpeMEHW, XypHana cobbiTun, 4-x paspsgHoOro CBeToAMOOHOro
nHOMKaTopa, 4-X KHOMOK HACTPOMKM pexuma pabotbl pene u 14-Tm  cBEeTOAMOAHbLIX
WHOMKATOPOB, CUTHaNM3UPYIOLLMX O PasfiMyHbIX aBapPUWHBLIX COCTOSHUAX U MNPOXOXOEHUS
curHanos obmeHa no nHtepgency RS-485.

HeyxusemHbie ceemoduodHbie UHOUKamopbl:

» PaGoTa — cocTosaHue BbIxogHOro perne ynpasneHus K1:

e 3erleHbl UBET — perie BKIMYEHO, HOPMarbHbIA PEXUM;

e KpacHbIV LUBET — perie OTKMIYEHO, aBaPUNHBIN PEXUM.

» Harpy3ku /lMeperpy3sku — coctosiHus pene aBapum K2 n neperpysku K3:

e HET CBeYeHusi — HeT Harpy3ku, pene K2, K3 oTknioyYeHo, HopMarsnbHbIA PeXuMm;

e 3erleHbl UBET — Harpyska B HopMe, pene K2, K3 oTkno4eHO, HopManbHbIA PEXUM;

e MUralLWUM KpacHbIN LUBET — Havano neperpysku, perne K3 BkAw4eHO wunn
nepuoanYeckn nepekntiovaeTcs, Hayano aBapumHOro pPexmma;
e MOCTOAHHOE CBEYEeHWe KpacHbIM UBETOM — neperpyska, pene K2 BkrYeHo

NOCTOSAHHO, K3 - OTKMIOYEHO aBapUNHBIA PEXNM.

OdHoueemHbie ceemoluoOHbIe UHOUKamopbl:

» Heporpyska — KOHTPOSb MUHUMAIbHOIO TOKa 3NeKTpoaABMraTens:

e MUralWUn pexmm — TOK 3MeKTpoaBuratensd Hmxe nopora HacTpPOMKM 3BeHa
MWHMMAaNbHOIO TOKa, Ha4yano aBapuUMHONO peXxmnma, BKIYEeHa 3aJepXka Ha OTKIoYEeHue Mo
MUHUManbHOMY TOKY;

e OCTOSAHHOE CBEYEHNEe — OTKIYEHNE NO MUHUMAarbHOMY TOKY, aBapUMHbIN PEXUM.

 ACMMMETPUA — KOHTPOITb OTKITOHEHUSI TOKOB ¢da3 OT CpefHero 3Ha4YeHus:

e MUralLUN PexmMm — OTKITOHEHWE TOKOB (pa3 OT CpedHero 3Ha4YeHusa Huxke rnopora
HacCTPOMKM 3BEHa acUMMETPUKM, Hayano aBapUWHOIO peXxuma, BKMHYEeHa 3agepxka Ha
OTKIOYEHME MO aCMMMETPUN TOKOB;

e MOCTOSHHOE CBEYEHNE — OTKIYEHNE NO aCUMMETPUN TOKOB, aBapUMHBIN PEXUM.

B YTeuyKa - KOHTPOSIb YPOBHS TOKA YTEYKM Ha KOPMyC anekTpoasuratens:

e MOCTOSAHHOE CBEYEHNE — TOK YTEYKUN BbILLEe MOpora HaCTPOMKK, aBapPUNHBIA PEXUM.

» OrpaHuyeHune NYCKOB — KOHTPOSb KONMYeCcTBa NOBTOPHbLIX MYCKOB:

e MOCTOSAHHOE CBEYEeHWe — paspelleHHOE KONMYECTBO MOBTOPHbLIX MYCKOB McYepnaHo,
aBapUNHbIN PEXUM.

> U30onauma — KOHTPOrb COCTOSIHUSA U30MALUK SNeKTpoaBuraTens 4o nycka:

e MOCTOAHHOE CBEYeHWe — COMpPOTUBMEHNE U3OMALMM HWXKE nopora HaCTPOWKWM,
aBapUNHbBIN PEXUM.

» 3anuMnaHue — KOHTPOSIb COCTOSIHMS KOHTAKTOB KOHTAKTOpa WUiW nyckaTtenst 4o nycka
anekTpoasuraTens:

e MOCTOSHHOE CBEYEeHWe — MPOM3OLUSIO 3anunaHne MUHUMYM OLHOrMO U3 KOHTaKTOB,
aBapUNHbIN PEXUM.

12
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& U > — KOHTPOIb NpeBbILWEHNA HANPSXKEeHU NUTaroLWen ceTu:

e MUralLUN PeXnM — Hanps>KeHne CeTu Bbllle HAaCTPOMKU nopora no MakCumarnbHOMY
HaNPSXKeHUI0, Ha4yano aBapunHOro pexmnma, BKIIoYeHa 3aepKka Ha OTKITHOYEHME;

e MOCTOAHHOE CBeYeHWe — OTKIKYeHMe MO MPEBbIWEHNIO MNopora HacTPOWKK
MaKCUMarnbHOro HanpshKeHusi, aBapuUmHbIA PEXUM.

» U < — KOHTPOISb NOHWXEHNSA HANPSXKEHUS NUTaKoLWEN CeTu:

e MUralLWUN PeXuM — HanpsXKeHne CeTU HUXKe HaCTPOWMKM nopora MUHUMAanbHOro
HaNpPsXKeHUs1, Ha4yano aBapuMHOro pexnma, BKINYeHa 3afepkKa Ha OTKINIYEHKe;

e MOCTOAHHOE CBEYEHWE — OTKIHOYEHME MO MOHWXKEHUIO HaMNpsXKeHUs Huxe nopora
HaACTPOMKM MO MUHUMASTbHOMY HanNpPs>XXEHUIO, aBapUMHbBIA PEXUM.

» ABC — KOHTpONnb npaBufbHOCTU YepenoBaHus a3 nuTalwen cetnm A0 nycka
anekTpoasuraTens:

e MOCTOSHHOE CBeYeHWe — OTKIIYEHWE nMNpu HenpaBuNbHOM 4YepefoBaHun a3
HaNPSXXeHUs, aBapuUrHbIA PEXUM.

#= T C > — KOHTpOnb TemnepaTypbl anekTpoaBuraTens:

e Murawwum pexmm — Temnepatypa Ha 10 °C Huxe HaCTpPOMKM Nopora OTKIYEHWS,
Ha4yano aBapMNHOro PEXnma,;

e MOCTOAHHOE CBEYEHWe — OTKMNIYEHME MO MPEBbLIWEHUIO TemrnepaTypbl, aBapuUrHbIN
PEXUM.

» RX — KOHTPOMb cUrHana npuema faHHbiX No nHTepgency RS-485:

e MUralLWUn pexuMm — HanMyue curHana npuemMa AaHHbIX.

» TX - KOHTPONb CUrHaNa nepegadn gaHHbIX No nHTepdency RS-485:

e MUralLWUN pexmMm — HanMyne curHana nepenadv OaHHbIX.

5 NPUHUNIM PABOTbI PEJIE

CTpyKkTypHasa cxema pene 3awuTbl 9NeKTpoaBuraTens npMBeaeHa Ha pucyHke 5.

Mpn nogade HanpskeHMs NUTaHMa Ha knemmbl 2...5 konogkm XT1, BbIxogHoe pene
ynpaBneHus K1 OTKNIOYEHO W €ro KOHTaKTbl HaxogsaTCcss B MCXOAHOM cocTosiHun. [pwm
COOTBETCTBUM HAMPsHKEHUS MUTaHUSA LOMYyCTMMOMY AManas3oHy HacTPOeK, MNpaBUITbHOM
yepenoBaHun a3, OTCYTCTBMM 3anunaHUs KOHTAKTOB MycKaTens WnM KOHTakTopa W
AONYCTUMOM COMPOTUBNEHUM U30NALMK dneKkTpoasuraTenss — yepes 3anporpaMmMmpoBaHHoOE
BpeMa 00 nycka KOHTakTbl perne K1 3amblkaloTCa M 3auUraeTcsl 3efeHbli CBETOANOLHbIN
nHankaTop PabGora.

Mpn nycke anekTpoaBuraTens 3axxuraetcs 3efieHbiM LBETOM CBETOAMOAHbLIN UHOMKATOP
Harpy3ku /Meperpy3kn. Ha Bpems nycka Onokupyetcsa paboTa 3BeHbeB 3aliuTbl MO
GroKMpoOBKE poTOpPaA U MUHUMANBbHOMY HarnpsiKEHMIO.

Bo Bpems paboTbl anekTpoaBuratens perie MOCTOAHHO KOHTPOSNMpYeT YPOBHU
NUTaIOLLEro HanpskeHns no  Kaxaonm dase, YPOBHWM npoTeKkawwmx dasHbIX TOKOB,
acUMMETPUIO MpPOTEKalLWMX TOKOB, TOK YTEYKM Ha Kopnyc , u3MepsieT Temnepartypy
anekTpoasuratensa (Npy NOAKMIOYEHHOM AaTyMKe) U CpaBHMBAET C MoporaMu MporpamMMHbIX
HaCTpPOEK.

Mpn oBHapyXeHUn HEeCOOTBETCTBUS WU3MEPEHHbLIX YPOBHEW MOporam HacTpoek, pene
BKIMOYAEeT COOTBETCTBYIOLLYO MUraloLLY0 MHAUKAUWIO U BKINOYAET COOTBETCTBYIOLWNN Tanmep
3a[EPKKN Ha OTKITHOYEHME.

[MT0O OKOHYaHUM 3afepXKU BpeMeHW WU MPoAoSKaKWeMCa MpeBbIEeHMM rnopora
HaCTPOWMKW, pene OTKNoYaeT BHyTpPeHHee pene ynpasneHus K1, 3axuraeT COOTBETCTBYHOLNN
CBETOAMOOHbIA WHOMKATOP aBapuuM W BKOYaeT BHYTpeHHee pene asapum K2. [lpu
ncyepnaHmMM nUMMTa  MNOBTOPHBIX  MYCKOB  3aXWraeTcss  CBETOAMOAHbIA - MHOMKATOP
OrpaHuyeHne nyckKoB N MPOUCXOOUT 3anoMuMHaHWE BCEX W3MEPEHHbIX 3Ha4YeHUn
KOHTPOSIMPYEMbIX NapamMeTpoOB Ha MOMEHT OTKIHYEHUS.

3anoMHEHHble U3MepEHHble 3Ha4YeHUs TOKOB a3, HanpskeHust das, acuMmMmeTpun
TOKOB, YTEYKM U TeMnepaTypbl 3NeKTpoaBUraTenst MOXHO NOCMOTPETb B PEXMME UHOMKALUN.
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CoxpaHsTca n3amMepeHHble 3Ha4YeHns A0 UX NPUHYAUTENBHOro cbpoca onepaTtopom unu Lo
OTKITIOYEHMUS MUTaHNSA pene.

Ecnn B TeyeHun 30 MUH. KONMMYECTBO MOBTOPHbLIX MYCKOB, CBSA3aHHbLIX C aBapUMHbLIMU
OTKMIOYEHNSIMMU N0 KaKOMy-MMBO M3  KOHTPONMPYEMbIX MNapaMeTPoOB He  A0CTUIMO
paspeLleHHOro konm4yecTBa (OrpaHUYeHne MycKOB He HacTynumo), To Torga npoucxogut
BOCCTAHOBMEHNE  U3HA4YanbHO  3anporpaMMMPOBAHHOIO  KONMUYECTBaA  paspeLleHHbIX
MOBTOPHbIX MYCKOB. YYyeT KonmMyecTBa MOBTOPHbLIX MYCKOB, CBA3AHHbIX C aBapUNHBbIMU
OTKITHOYEHMSIMU MO HANPSKEHMIO HE BEOETCS.

Mpn o6pbiBe a3 Tanmep 3agepXKnm He BKIYaeTCs, pa3MblkaHMe KOHTaKTOB
BHYyTpeHHero pene ynpaeneHnsa K1 1 oTknoveHne anekTpoasuraTens npomcxoant yepes 1 c.

Bce BbinonHsemble ¢ pene n anekTpoasuratenemMm AeNcTBUs, AaHHbIE O NPOUCXOAMBLLNX
aBapPUNHbIX CUTYyaLMsX, COXPaHSAKTCA B XXypHane coObiTUI C NPMBA3KON K OaTe U BPEMEHM,
OTCYMTbIBAEMbIX YacamMu peasnibHOro BpeMeHu. XXypHan cobbiTui peanu3oBaH Ha MUKPOCXeEMeE
9HEProHe3aBUCMMOKN NaMATU, NOITOMY MHOPMaLNA B HEM COXPaAHSETCA W MPU OTCYTCTBUM
nnuTaHna pene.

OnncaHne YyCTaHOBKM pfaTbl M BPEMEHW YaCOB peanbHOro BPEMEHU, a Takxke
CUYMTbIBAHUSA MHGOPMaUUMKM C XKypHana cobbITun onucaHo B pasgenax 9 u 12.
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PucyHok 5 - CTpykTypHas cxema pene 3awuTbl anektpoasuratensa POL-04
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Cxema 3awmThl anekTpoasuratensd MoxeT 6bITb MOCTPOEHa No ABYM BapuaHTaMm.

BAPUAHT 1. lNpsimoe BKMOYeHUE pene 3awnTbl BUratesnis B UsMepuTeSibHble TOKOBbIE
uenu. [laHHbIM BapuaHT pacnpocTpaHAeTCss Ha ABuratenn ¢ HOMUHanbHbIM TOKOM O 5 A.
Cxema npsAMOro BKMOYEHUS pene npeactaBrieHa Ha pucyHke 6a.

BAPUAHT 2. BkntoyeHue pene sawmtbl ABuraTenss B U3MepuUTeNbHblE TOKOBbIE Lenu
yepes BHELUHWE n3MepuTenbHble TpaHcdopmaTtopbl Toka (Tuna T - 0,66). [JaHHbin BapnaHT
pacrnpocTpaHseTcs Ha ABuUraTenin ¢ HoMuMHanbHbIM TokoM A0 999 A. Cxema BKIoYeHUs perne
Yyepes BHeLUHWE n3MepuTenbHble TpaHcopMaTopbl NpeacTaBrneHa Ha pUcyHke 66.
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FU — 3awmTHble npegoxpaHnTenu;

K — anekTpomarHuUTHbIN nyckaTensb;

S1 — BKN. AgBUraTens;

S2 — nepekntodaTenb asToMmatudeckasi / pydHas pabota (A /P);
S3 — BbIKN. gBUraTens;

S4 — Bkn. / OTKN. pene BHELUHUM CUrHanomMm.

PucyHok 6a - Cxema npsimoro BkrtoveHuns pene POL — 04 (BAPUAHT 1)

MpumeyaHne. Ecnn HeT Heob6XoOMMOCTU BKITHOMEHWA /OTKIMIOYEHUS pere BHELIHUM
curHanom ynpasneHus, BbiBoabl 10, 11 pasbema XP4 Heo6x0anmMo coeanHUTb NePEMbIYKON.
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FU — 3awmTHbIE NpeaoxpaHnTenu;

K — anekTpoMarHuTHbIN NyckaTenb;

S1 — BKN. AgBUraTens;

S2 — nepekntoyatenb aBToMatudeckas / pydHas pabota (A /P);
S3 — BbIKN. AgBUraTens;

S4 — BKI. / OTKI. penie BHELLUHUM CUrHasow;

TA — BHeLWHME U3MepUTerNbHble TpaHC(OopMaTopbl.

PucyHok 66 - Cxema BkntoyeHus pene POL, - 04 yepes BHeLWHNE N3MepPUTESIbHbIE
TpaHcdopmaTtopbl (BAPUAHT 2)

MpumeyaHne. Ecnn HeT HeoBGXOOMMOCTU BKIOMEHUSA /OTKIHOYEHUS perne BHELLUHUM
curHanom ynpasrneHus, BoiBogbl 10,11 pazbema XP4 Heo6X0aMMO COeaANHUTL NEPEMbIYKON.

5.1 Pexum neperpysku no Toky

Mpn neperpyske NO TOKY BPeEMSA 3a4€pXKW OTKIMOYEHUA 3aBUCUT OT BPEMEHU Mycka
anekTpoaBuratens, BeNUYUHbI NeperpyskM Mo TOKY, a TakkKe OT BefMYMHbl OCTaTOYHOro
SKBMBaneHTa Nony4YeHHON TENSIOBOW SHEPrUKU OT NpeablayLUnX neperpy3ok (PUCYHOK 7).

Pene wmopgenvpyeTr okBMBaneHT MOMyYEHHOW W paccesiHHOW TenroBOW 3Hepruu
anekTpoasuratenemM. TOKM 3nekTpoaBuratens, Bblille HOMUHANBHOrO TOKa, BbI3blBAOT HarpeB
0OMOTOK M nNpupaLleHne KonmyecTsa TEMNNOBOW 3HEPTNN, a TOKM HMXKE HOMMHANbHOIO TOKa —
AalT BO3MOXHOCTb MeANEeHHO paccemBaTb TEMMOBYK 3HEPIrUO, NMOHWXKasA Mpyu 3TOM OOLLYHO
TemnepaTypy anektpogsuratensa. Obnactn Tokos, B65IM3M HOMUHAMNBHOIO TOKa, MPaKTUYEeCKn
He HarpeBaloT U He oxraxaarT ABuraterb.

PacyeTr mMakcumanbHOro KonuyectBa  TennoBoW  3Heprun  Qr,  HaKOMMEHHOW
anekTpoaBuraTeneMm, BegeTcs NOCTOSAHHO M B Criydae YacTblX NeperpysoK no TOKy (Hanpumep,
PYYHbIX MYCKOB / OCTAHOBOK anekTpoAsuratend) npoucxoauT CYyMMUPOBaHUE BeSIUMYUH
OCTaTOYHOrO 9KBMBAsIEHTa MOMyYEeHHOW TEMMOBOM 3HEpPrun OT npeablayLimx neperpysok, Tak
Kak MonyyYyeHHas TensioBasi 3Heprus He ycnesaeT paccenBaTbCs.
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MakcnmanbHoe KONMYecTBO TENMOBOW 3HEPTnMN Qr, KOTOPOE MOXET MIHOBEHHO HAKOMUTb
anekTpoaBuratenb NpuM OOHOPA30BOM Neperpy3ke npu HOpManbHOW  TemnepaTtype,
nponopunoHanbHO NPOU3BEOEHUIO KBagpaTa ToKa neperpysku nep U BPEMEHN BO3OENCTBUS
Trep:

Qr ~ I’rep - Tree;

N3 3TOoro BbIpaXeHust cregyet, 4YTO BPeMsl BbIKIIIOYEHUS pene no neperpyske
nponopunoHanbHO  AOMYCTUMOMY  KONMMYecTBy TensioBonM 3Heprm QT 1M obBpaTHo
NponopuMoHanbHO KBagpaTy TOKa Neperpyskm Iznep:

Trer~ Qr / Prip.

MakcumanbHOe KONMu4ecTBO TenmoBoM 3Heprum Qt 4BMASETCA  KOHCTaHTOM  Ans
KOHKpeTHOM moaenu anektpogsuratensd. OHO 3aBUCUT OT €ro KOHCTPYKTUBHbLIX OCOBEHHOCTEN,
CUCTEMbI OXNaXOEHUs,, © B OCHOBHOM 3aBUCUT OT €ro 3NeKTPOMEXaHUYECKOMW MOCTOAHHOWN
BPEMEHU UNKN BPpEMEHW Nycka ABuraTens.

KoHCTaHTbl MakcMManbHOro Konuyectsa TENSIOBOWM SHEPrMU ONsi SNeKTpoaBuratenen B
3aBMCUMOCTW OT BPEMEHU NycKa npueeaeHsl B Tabnuue 1.

Tabnuua 1

KoHcTaHTa MakcumarnbHOro KonmyecTtea

Bpems nycka sanektpoasuratens, ¢ y
P y oA TennoBow aHeprum Qt

30

75

120

180

255

270

280

290

OO N[ |WIN|—

295

(10...300) 300

3aBNCMMOCTb BPEMEHM OTKIIIOMEHUS JNeKTpoaBuratensa npu neperpyske M BpeEMEHMU
paccenBaHUs TENSI0BOW 3HEPrUn OT KO3PULMEHTa Harpy3ku npeacrasneHo Ha pUCyHKe
7. Bpemsi OTKIOYEHUS aNekTpoaBMraTens npu neperpyske paccyntbiBaeTcst No gopmyrne:

Torkn = Qr / K2, K=lnep/In, roe
Inep — TOK Neperpyskun, B amnepax;
l4 — HOMUHArbHLIW TOK, B aMmnepax.

Mpy QOCTUXKEHMM BENNYNHOWN TOKA ANEKTPOABUraTeNs YpOBHS Bbille HOMUHAIbHOIO TOKa
anekTpoaBuratens, BKIOYaAEeTCA 3afepXKKa BPEeMEeHU BKIIOYEHUA 3BeHa neperpyskud, 0 4em
CBMAETENLCTBYET MUMAIOLLNIN PEXNM KPpaCHbIM LIBETOM CBETOAWMOAHOrO MHAaMkaTtopa Harpy3sku
IMeperpy3kun, a Takxke BKIOYaeTca perne neperpyskn K3.

Mo ncteyeHMM BpeEMEHU 3adepXKuM M MNPOOOKalLWENCa Neperpyske pene OTKAYUT
BHyTpeHHee pere ynpasneHna K1, oTknouunt pene neperpysku K3, Bkrount pene aBapum K2
, @ TaKkKe MOCTOSAHHbIA PEXMM CBEYEHUS KpacHbIM LBETOM CBETOAMOOHOro uHAMKaTopa
Harpy3ku /leperpysku.
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KoahdurumeHT Harpyskn anektpoasuratens, KH

PucyHok 7 - 3aBUCMMOCTb BPEMEHN OTKITIOYEHUS ANeKTpoaBuraTtens npu neperpyske m
BpeMEHM paccenBaHNA HAKOMMEHHON TENSIOBOM 3HEPrum OT KoadhduumeHTa Harpysku

5.2 Pexum 6noKknpoBKn (KOpOTKO3aMKHYTOro) poTopa

Ana cnyyaes, Korga anekTpoABUraTenb YNpaBnseT MeXaHU3MaMu, KPUTUYHBIMUA K
paspyLleHno Npy Harpyske CO CTOPOHbl Bana aneKkTpoasuraTens, B pene npeaycMoTpeHa
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PYHKUMA 3alinTbl OT TOKOB KOPOTKO3aMKHYyTOro potopa. lNpu yBennyeHun 3HavyeHusa Toka
anekTpoaBuraTens A0 BENWYUHbI, PaBHOM 3anporpaMMMpPOBaHHOMY HOMWHANbHOMY TOKY,
YMHOXEHHOMY Ha 3anporpaMMuUpOBaHHbIN KOMPMUUNEHT neperpyskn, BKAOYAETCA 3agepKKa
BPEMEHM OTKMOYEHNS MO 3BeHYy ONOKMPOBKM poTopa, pene neperpy3kn K3 1 murarowmn
PEXMM KpacHbIM LIBETOM CBETOANOAHOro nHaukatopa Harpysku /Teperpy3ku.

Mo ncTeyeHUn BpeMeHn 3a4epKKn 1 NPOAOSIIKalLWENCa neperpyske no TOKy Ha yYpOBHe
KOPOTKO3aMKHYTOrO poTopa pene OTKMIYUT BHYTPeHHee perne ynpaesneHus K1 un pene
neperpy3kn K3, Bknount pene aBapum K2 1 3aXx0KeT MNOCTOAHHbLIM CBEYEHUMEM KpacCHbIM
LBEeTOM CBeTOAMOAHbIN nHaukaTop Harpy3sku /Tleperpy3ku.

DyHKUMA 3aWwmnTbl N0 BOKNPOBKE POTOpa (OT TOKOB KOPOTKO3aMKHYTOro poTopa) 1 Bpems
ee 3aZlep>KKN BKNIYaTCS U HacTpamBaloTCAa Npyv NporpaMMnUpoBaHu.

Ha pucyHke 7 nokasaH npumep M3MEHEHUS BPEMEHU OTKMOYEHUS Npu KoadduuneHTe
Harpysku paBHOM 2, Npw BKNHOYEHHON OYHKLMKN 1 BbIBOpe BpeMeHn 3agepXku, pasHomn 0,5 c.

5.3 ABapuiiHble pexXuMbl MO HANPSXKEHUIO NMUTaHUS

MMuTarowee HanpskeHne ceTn KOHTponupyeT:

P 3BEHO MaKCUMaIibHOrO HanpsKeHus;

B+ 3BEHO MUHUMArbHOIO HanpsiXeHus;

» 3BEHO KOHTPOIS YepeaoBaHus as.

Ha pucyHke 8 wun3obpaxeHbl 06MacTM KOHTPONS 3BEHbSAMM MaKCUMaribHOro U
MUHUMAarbHOIo HaNpPsXXeHUN.

Mpn npeBbIEHUN HaNpsKeHMeM nNuTaHust XoTsa Obl MO ogHOM M3 hba3 ypoBHSA nopora
HACTPOMKM 3BEeHa MaKCUMarbHOro HarnpskeHus, BKIIYaeTCs 3aJepXKka OTKIIYEHUa no
MakCUMarnbHOMY Hanps>KeHW, a TakkKe BKITHYaeTCd MUrarwmi pexmMm CBeTOAMOLHOro
nHaukatopa kpacHoro useta U >.

Mo ucTevyeHn BpeMeHn 3aJepXKM U NpoJosrHKarLeMCs MNPEBbILLEHUM HaNPSKEHWUS,
3BEHO MaKCMMaribHOrO HanpsXKeHWsa OTKNYaeT BHyTpeHHee pene ynpasrneHusa K1, Bknoyaer
NOCTOSIHHOE CBeYyeHue cBeToauMoaHoro uHamkatopa U > U BKOYaeT BHYTPEHHee perne
aBapum K2.

OTKnoYeHne aBapuUMHOrO peXxumMa 3BEHOM MpeBbILLEHUS HanpshXXeHUs NpomucxoauT npwu
HaNpPsPKEHUU MUTaHUA HUXKE YPOBHS Mopora HacTPOWKM MO MakCMMarnbHOMY HanpsXeHWto Ha
(4...6) % ot UmMakc (HeperynvpyemMbli ypoBeHb rmcrepesuca).

Mpy NOHWXEHUM HanpsbKeHMEM nUTaHus XoTa Obl N0 O4HOM M3 (ha3 ypOBHSA nopora
HaACTPOMKM MO MWHUMANbHOMY HaMpsXKEeHWIo, BKIOYAEeTCA 3afepXKa OTKIIYEeHUs Mo
MUHUMArnbHOMY HamnpsKeHUo, a Takke BKIIYaeTcsa MUralowmm pexvMm CcBeToauOoLHOro
nHOMKaTopa KpacHoro useta U <.

Mo ncteveHMn BpeMeHu 3a4epXKn 1 NPOJOIHKaOLWEMCH NOHMKEHUN HANPSXXEHWs, 3BEHO
MUWHMMArbHOIO HanpskeHUsl BbIKMNOYaeT BHYTPeHHee perne ynpasneHna K1, Bkrwodaer
NOCTOAHHOE CBeYeHue cBeToamoaHoro nHamkatopa U < u BHyTpeHHee pene aBapumn K2.

OTknoYeHne aBapUNHOIO pexrMma 3BEHOM MOHKEHUS HanpsKeHUs NpouCcXoauT npwu
HaNpPsHPKEHUM NUTaHUSA Bbllle YPOBHA Nopora HacTPOMKU MO MUHUMAaNbHOMY HanpsXXeHW Ha
(5...20) % oT UMUH (perynupyemMbin YpOBEHb rMcTepesunca).

Bbolaepkka BpeMeHUW OTKMYEHUA 3BEHbAMU  MUHUMANbHOro /  MakcuMarnbHOro
HanNpPsXXeHUM OCYLLEeCTBMNAETCA TOMbKO Mocne nycka anekTpoasuratensd u ecnu Bbixo YPOBHS
HanpsPKeHMs 3a JONYyCTMMble NMOPOrM HaACTpPOeK NpousoLwen A0 nycka, TO BHYTPEHHee perne
ynpasneHus K1 otkniovaetcsa 6e3 3agepxku.

B cnyyae, ecnu ypoBeHb HACTPOWKM MoOpora BbIKMIOYEHUS MO  MWHUMaNbHOMY
HaNPsXXeHUO0 MpeBblaeT YPOBEHb HOMMWHANbHOrO HanpshkKeHus, 3a Mopor BbIKITHYEHUS
NPUHMMAaETCA YpPOBEHb HOMWHANbLHOrO HanpsbkeHus. Pabota 3BeHa MWMHMManbHOro
HaNpsPKeHMS Ha BpeMS nycka anekTpoasuraTens 6rnokupyercs.

3BEHO KOHTpOns 4epegoBaHuMs a3 [0 nycka npu  HenpasBuiibHOM OGpaTHOM
YyepedoBaHUM  3anpellaeT BKIIOMEHME BHYTPEHHero pene ynpasneHna K1, Bknwodaet
BHyTpeHHee pene aBapumn K2 n saxxuraet cBeTOAMOAHbBIN MHOMKATOP KpacHoro useta ABC.
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OTkntoveHne aBapMIZHOFO pexnma 3BEHOM KOHTPOJIA 4YepenoBaHUA (*)33 npom30|7|,qu
nocre BOCCTaHOBJ1IEHNA UX NPaBUJ1IbHOIo YepeaoBaHUA.

YpoBEHb BKMOYEHNSA 3BEHA
U MaKCMManbHOro HanpskeHust

\

Umakc.

Heperynupyemas 3oHa ructepesuca = 4...6 %

ypOBeHb BbIKITIO4YEHNA 3BEHA
MaKCMMaribHOro HanpsaXxeHus

UHom.

ypOBeHb BbIKITIO4YEHNA 3BEHA
MWUHUMaAnbHOIro HanpsaxXeHnsa

\ |/

Perynupyemas 3oHa ructepesuca = 5...20 %

UMMH.

YpoBeHb BKMOYEHNS 3BEHA
MWUHUManbHOrO HanpsXXeHust

/

T
PucyHok 8 - YpOBHM BKITHOYEHUSA/BBIKNIOYEHUS 3BEHBEB MaKCMMaITbHOMO U
MUHUMASTbHOIrO HanpPs>KEHUMN.

5.4 KoHTponb CONpOTUBNEHUsI N30NALUN INeKTpoaBUraTens

YpoBeHb [OMyCTUMOro COMPOTUBMEHUS M30NAUUM nepeq MyCKOM 3rekTpoaBuratens
KOHTPONMpPYeT 3BEHO U3MEPEHUSA COMPOTUBNEHUSA U3onaummn. [Npu NOHMXKEHUM CONPOTUBNEHWS
n3onauMn nepen MyckOM HWXe Mopora HacTPOWMKM MO 3BEHY COMPOTUBIIEHUS U30NALMM,
BGrokupyeTcs BKNtoYeHne BHYTPEHHero perne ynpasneHusa K1, BkniovYaeTca BHYTPeHHee pene
aBapuu K2 n saxxuraeTtca cBeToANOOHbIN MHANKATOP KpacHoro useta Usonauums.

OTkroyeHne aBapuUMHOIO pexrMMa 3BEHOM WU3MEPEHUS COMPOTMBIIEHUS U30MAUUK
nponsonaeT rnpu ypoBHe M30N5AUMK Bbile nopora Hactporkn Ha 0,2 MOM (Heperynupyembin
YPOBEHb rucTepesunca).

5.5 KoHTporb TOKa yTeyku

C uenblo oTcnexvBaHUs Nocne nycka anekTpoaBuraTenst NoBpexaeHns n3onaumm nnm
3HAYNTENBHOIO CHWXEHUS BENUYUHbI ee CcornpoTuBneHunsa (Huxe 4 + 5 kOm), CBSA3aHHOro C
NPOHWKHOBEHMEM BOBHYTPb 3MEKTPOABUraTens Xuakoctu, npobosi obMOTOK Ha kopnyc, n T.4.,
NPOM3BOAUTCH KOHTPOMb TOKA YTEYKM Ha Kopnyc. TOK yTeykn uamepsieTcs B MNPOLEHTHOM
OTHOLLEHMM K 3anporpaMmMmMpoBaHHOMY HOMUHANbHOMY TOKY.

Mpn BO3HMKHOBEHMM TOKa YTEYKM Ha KOPMNyC SnekTpoasuraTensd nocne nycka u npu
AOCTWXKEHUN MM BENUYMHBI NMOpora HaCTPOWKW MO 3BEHY TOKa YTeYku, BHYTPEHHee pene
ynpasneHnsa K1 oTkno4aeTcs, BKMOYaeTCA BHYTPeHHee perne asapum K2 un 3axuraetcs
CBETOOMOAHbLIN MHAMKATOP KpacHoro useTa YTeuka. [locne OTKNYeHUs anekTpoasuraTens
MOHWUTOPUHI €ro NapaMeTpoB OCYLLIECTBIAETCH 3BEHOM KOHTPOIS CONPOTUBEHNS U3ONALNN.
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5.6 KOHTpOJ'Ib COCTOAHNA KOHTAKTOB NycKaTens

lMepen nyckoMm pene npoBepsieT COCTOSHWE KOHTaKTOB MyckaTens Wnu KoHTakTtopa. B
crny4vae 3anunaHus XoTs 6bl OAHOrO N3 KOHTaKTOB, 3BEHO KOHTPOSSA He NMO3BOMSET BKNIOYUTLCS
BHyTpeHHeMy perne ynpasneHuna K1. Npyn aTomMm BKkNtoYaeTcs BHyTpeHHee pene aBapum K2 u
NOCTOAHHOE CBEYEeHne CBETOAMOAHOro nHaMkatopa 3anunanue. [py OTKNIOYEHHON OYHKLMK
3anMnaHnsa CBeTOANOOHbLIN MHAMKATOP 3anunaHue He 3aXuraeTcs.

OTKItoYeHne aBapuMHOIO pexmMma 3BEHOM KOHTPOSS KOHTAKTOB NyCcKaTens HacTynuT npu
pasbeguHEHUN BCEX KOHTAKTOB nycKaTens.

5.7 KoHTponb TemnepaTtypbl aneKTpoasuratens

[ononHuTensHO B KOMMMEKTauui pene MoXeT BXOAUTb BbIHOCHOW WHTerpanbHbIN
AaTynk TemnepaTtypbl. BCTPOEHHLIM MOAyNb U3MEPEHUs TeMNnepaTypbl BMECTE C AATYMKOM
NPOn3BOAAT KOHTPOSb TEMMepaTypbl dNeKTpoaBuraTens.

Mpn gocTwxkeHnn TemnepaTtypon anektTpoapuratens ypoBHA Ha 10 °C Huke HACTPOMKM
nopora MakcuMmasibHOW TemnepaTypbl, BKNHOYaeTCs Murawllee cBeyeHue CBEeTOAMOLHOro
MHOMKaATOpa KpacHoro uBeta Temnepartypa, npegynpexpawowee O npubnumxeHmn K
aBapunHomMy pexumy. Ecnn Temnepartypa anektpogsuraTens npogorKaeT MoBblWaTbCa U
AOCTUrHET  3anporpaMMMPOBAHHOINO  MakKCUMarnbHOIO  YPOBHS,  MOAYSlb  U3MEPEHUs
TemnepaTypbl BbIKMOYaeT BHYTPEHHee pene ynpasneHus K1, BkroyaeT BHyTpeHHee perne
aBapun K2 n BkrtovaeT NOCTOSAHHOE CBeYeHe CBeTOAMOOHOro nHankatopa Temnepartypa.

BblkntoyeHne aBapunHOro pexxuma mMoaysieMm nsamepeHuss Temnepatypbl NponsonaeT npu
NnoHmxeHun Temnepatypbl Ha 10 °C (Heperynupyembln ructepesunc).

6 BbIXOOHbLIE LIEMW YIPABNEHUA N MHOMKALA

Cxema pene obecneunBaeT ranbBaHNYECKYO0 pa3Bsa3Ky BbIXOAHbLIX Lenewn ynpaBreHnsa n
NMHOMKaAUMN C NUTaKoLLEN CeTbIo NPU NOMOLLUM BHYTpeHHUX pene K1...K3.

6.1 Pene ynpaBneHus K1

OcHoBHoe perne ynpasneHna K1 ynpasnseT BKMIOYEHWEM U BbIKMHOYEHWEM KOHTaKTopa
UNKW nyckatens anekrpoasuratens. ATo pene UMeeT AOMOMHUTENBHYIO Ipynny KOHTAKTOB Ha
nepeknyeHne Ang  ynpaBfieHUs BCMOMOraTenbHbIMWM  CUCTEMaMn, OOBCNYXMBaKOLNMM
anekTpoaBurarerns.

MHaukauma coctosHna pene K1 npousBoantcs  OBYXUBETHbIM  CBETOAMOAHbLIM
nHaukatopom PaboTa. 3eneHbl UBET MHAMKATOpa UHOULMPYET O BKITHOYEHHOM COCTOSIHUE
perne, paspellaloLeM BKITOYEHME BHELLHEro nyckaTesnis UM KOHTaKTopa; KpacHbIA LBET — O
BbIKITFOYEHHOM COCTOSIHUM, 3anpeLLaroLLEeM BKITHOYEHNE.

6.2 Pene aBapumn K2

BbixogHoe pene aBapun K2 Bknw4vaeTcA B Cliydae aBapUWUHONO  OTKIMHOYEHUS
anekTpoasuraTend, Mo KakoMy-nmbo HegonycTumomy napametpy. CurHan ot pene K2
npegHasHayeH ans coBMecTHon paboTbl Heckonbkux pene PLL - 04 npn aBTOMaTU4ECKOM
BBOE pe3epBa unu aybrnvpoBaHun, NpuyemM He3aBMCUMO OT TOMOMOrMM cxem aybnuposaHus
N pe3epBUPOBaHUS.

Pene K2 Bcerga BkntoveHo, ecnn xoTa 6bl OAWH CBETOAMOAHBIN MHAMKATOP aBapuu
BKMOYEH MOCTOSAHHO (HEe Muralowmnn pexmnm). Murarowmin pexum aBsapum npegynpexnaeTt o
BKIMOYEHUN BbIAEPXKKM BPEMEHWN HA OTKIOYEHME U O NPUBNIMKAOLWEMCHA OTKITHOYEHNUN.
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6.3 Pene neperpys3ku K3

BeixogHoe pene neperpy3ksm K3 BkhAw4vaeTcsa  TOMbKO NUWb  Npu  neperpyske
anektpoasuratens. OHO MoxeT paboTaTb B ABYX peXUMax: NOCTOSSHHOM U MMMYSbCHOM.

B noctoaHHOM pexunme pene K3 Bkno4aeTca CUHXPOHHO C KaXKAbiM NPeBbILLEHMEM TOKa
aneKkTpoaBuraTtens BbllEe HOMUMHANbHOrO ANnA  WHAOPMWUPOBAHUA MO  APYrMM  LEensim
aBTOMaTUKM O HacCTynneHunm pexuma neperpysku. Pene K3 Ha KOpoTkoe BpeMsa Takke
BKIMOYAETCA B MOMEHT MycKa 3MEKTPOABUraTens, CUrHanmampys O NPOXOXAEHUM MYCKOBbIX
TOKOB.

B wmnynbcHom pexume pene K3 paboTtaeT Kak reHepaTop WMMyNbCOB, MNPUYEM
ANNTENBbHOCTb BKMIOYEHHOIO W BbLIKITIOYEHHOIO COCTOSIHUSA pene 3agaeTcs nporpaMmmMHO B
HacTpoMKax. OTOT PEXMM MOXHO MCMONb30BaTh AN CUTHANM3aunm O HaCTYNUBLLEM peXunme
neperpysku.

MHaukauma O Hadane neperpyskum OCYLLECTBNSAETCA MWraHMEM KpacCHbIM LIBETOM
ceeToanogHoro nHaukatopa Harpysku /Tleperpy3ku.

7 BXOOHbIE LIEMW YNPABIEHNA

Bce Bxogbl ynpaBneHus pene WUMEKT ONTUYECKYID ranbBaHUYECKYHD pPas3BA3KY W
pearMpyloT Ha 3amblkaHue / pa3MblkaHue KOHTakToB. ConpoTuBNEHWe, Mnpu KOTOPOM
dukcmpyeTcs 3aMmblkaHue KOHTakta no uenam ynpasnedns — (0...200) Om. [lopaeaTtb
HanpsbkeHne Ha BXoAbl yrpaBfeHns He JonyckaeTcs.

[na coBmecTHon paboTbl Heckonbkux pene cepun POL — 04 B pexxumax gybnvpoBaHus
nUnuM BBOLA BCOMOraTesnbHOro pesepBa npeagycMoTpeH Bxog “lyck”, coeguMHeHne KOTOporo ¢
obwmm npoBogoM paspeluaeT paboty pene. PaszomkHyToe coctosiHne Bxoga ‘llyck” Gyaet
3anpewatb paboTty pene, BHyTpeHHee pene ynpasneHna K1 0yaeT BbIKNHYEHHbIM.

B cnydasx ncnonb3oBaHusA pene Ans ynpaereHUs OBYXCKOPOCTHbIMU ABUratensmu, B
perne npeayCcMOTPEH BXOA AN onpeaeneHuns BKITYeHUs BTOPOM CKOPOCTHM “2-a cTyneHb”. [pu
COeMHEHMM 3TOro Bxoga C 0OuwMM NpoBOAOM, perie Mony4uT MHGOPMaUnMo O BKIHOYEHUU
BTOPOMW CKOPOCTU 3MeKTpoaBuraTens.

PyHKLUMA [BYXCKOPOCTHOrO pexumma paboTbl perne BKAYaAeTCs B MNPOrpaMMHbIX
HacTpoukax. [locne ee BKNOYEHUS HEOOXOANMO HACTPOUTb TOK 2- CTYMNEHN B NYHKTE 2 MEHIO
nporpamMmmupoBaHus. [pu BbIKNIOYEHHON (YHKLMM ABYXCKOPOCTHOIO PEeXMMa, CUrHasnbl Ha
BXofe “2-a CTyneHb” UTHOPUPYIOTCS.

Bxog ana nogknioyveHuss  wuHTepdenca RS-485 Takke uvMMmeeT  onTUYeckyto
ranbBaHUYECKyl0 pas3BA3Ky. YPOBHW CUrHanoB obmeHa WHdopmauuen — ctaHgapTHble A5
nHTepdenca RS-485 (cneundukaums EIA-485).

Cxema ynpaBneHust pene BXogHbIMU curHanamu "Tlyck” n “2-a cTyneHb” 1 NOAKNKYEHUs
NHUKU cBA3n nHTepenca RS-485 npueseaneHa Ha pucyHke 9.
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POLI-04

"2-9 CTyneHb"
2-9 cTyneHb | 12 p——
Myck 11 YK
O6wmin 10
XP4
RS-485B | 2 >
JInHnga cBasn RS-485
RS-485 A >

XP1

PucyHok 9 - Cxema ynpaBneHus pene BXxogHbiMu curHanamm “Ilyck” n “2-a cTyneHb” u
NOOKMIOYEeHUs NUHUN cBA3N MHTepdenca RS-485

8 PEXNMbl MHONKALIUA

Pene NnocTosAHHO NpoOM3BOAUT U3MEPEHNE N MOHUTOPUHI CrieyoLmX napameTpoB:

» noTpebnaemoro Toka no kaxagon dase (Ia, Ig, Ic);

Bk HanpshxkeHus B ceTn no kaxgomn ase (Ua, Ug, Uc);

P 4acTOThl CETY;

B TEKyLlen Temnepatypbl  anekTpogsuratens  (MpM  NOAKMOYEHUM  AaTyumka
TemnepaTypbl);

» BEJTMYMHBLI aCUMMETPUN TOKOB (has;

B TOKa YTEYKU;

B CONPOTUBIEHNS U30NALMM ANEKTpoaBUraTens 4o nycka;

B BEJTMUYUHbI SKBMBANEHTA TEMNIOBON SHEPTUN;

» CymMMapHoe Bpems paboTbl anekTpoasuratensi (MoTopecypc);

B COS ¢ 9neKTpoaBUraTens;

» aKTUBHOW MOLLIHOCTU 3NeKTpoABUraTens;

» PEaKTUBHOW MOLLHOCTM 3fieKTpoABUraTens;

B MOJTHOM MOLLHOCTW 3NeKTpoasuraTens.

Takke B pexume MHAMKAUUN MOXHO MOCMOTPETb TEKYLUME 3HAYeHus AaTbl U BPEMEHMH,
OTCUYMTbIBAEMbIE BCTPOEHHbIMU B pene Yyacamun peanbHOro BpeEMEHM:

> rog;

> MecsL;

» [EHb;

> yac;

» MUHYTA;

> CeKkyHAaa.

MHaukaums mnaMepeHHbIX napameTpoB MPOM3BOAUTCA MNpU NOMOLWNM 4-X paspsgHoro
CEMUCErMEHTHOrO MHOMKATOpa Ha nNUUEBOW NaHenu. 4-n neBbl paspsg uMHOuKaTopa
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npegHasHayeH ansa oTobpaxeHus pexuma vHankauuu (Bunga napameTpa), ocTarnbHble 3
paspsiaa npeaHasHadeHbl Ang oTobpaxeHust 3Ha4YeHUs napameTpa.

Ha pucyHke 10 npuBegeH anroputMm paboTbl pene B pexmme MHAnKauuu.

[MepemelleHne NO NyHKTaM MEHK pexuMa WHAWKauMM MpoM3BOAUTCA NPU MOMOLLN
KHOMOK ynpasfieH1si Ha NMUEeBOW NaHenu perne.

KHomkn A 1 V¥ nepeknioyvaloT MHAWKAUMIO BblOMpaeMblX MapaMeTpoB MO LMKIY, a
KHOMKM <4 1 P epeknoyvalT pPexuMMbl UHOMKALMKA MapamMeTpoB Ha pPeXuMmbl
nporpaMmmMmpoBaHns napaMmeTpoB U HA0HOPOT.

8.1 Mngmkaumnsa dbasHbIX TOKOB anekTpoasuraTens

BenuunHa wn3aMepeHHbIX 3Ha4YeHUn TOKOB (ha3 aneKkTpoAaBuraTens MHOMUMPYeTCs Ha
CeMUCErMeHTHOM uHAukaTope B pexumax “A ”,“b " n “C 7.

3HauveHns TOKOB ha3, a TakkKe MOSNIOXKEHNE OECATUYHOM 3anaTon B 06racTn 3HaveHuin
NMHOMKaTOpa 3aBUCUT OT KO3ppmumneHTa TpaHchopMaunm BHELLHUX TpaHC(OpMaTOpPOB TOKA.

B tabnuue 2 npuBedeHbl AnanasoHbl OTOOpa)kaeMblX BENMYUH TOKOB MPU pasfnNyHbIX
KoadhdpmumeHTax TpaHchopmMaumu.

25
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v
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p < >l » PeXXMMIZ(C| WHavkauus cekyHa
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PucyHok 10 - Anroputm paboTel pene PAL-04 B pexnme nHankaumm

Tabnuua 2

KoadhpmumeHT

TpaHcopmaummn, Kt

[lmanasoHbl BbiIBO4A 3HAYEHUM TOKOB ha3 Ha MHAONKaTOp

(1...2) (0...99,9) A ¢ gnckpeTHocTbio 0,1 A
(3...20) (0...999) A c gnckpeTtHocTblo 1 A
(21...200) (0...9,99) KA c anckpetHocTbio 0,01 KA
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8.2 NHankauma pasHbIX HaNpsXeHUn NuTaroLen cetn

BennunHa naMmepeHHbIX 3Ha4YeHNn (pasHbIX HANPSXKEHUW NUTaKLWEN ceTn MHaNUMpyeTCs
Ha CEMUCErMEHTHOM MHAMKaTOpE B pexnmax “A.“ “b.” n “C.".

CnepgyeT 3aMeTuTb, YTO OTNMYME MeXOy CUMBOMaAMWM pexumMa uHAuKauuM Toka W
HaNPsPKEHMS OTNIMYATCA HaNUMYMeM TOYKU BO3Me CUMBOSIA pexmMma MHANKaUnK.

[dnana3oH wmHOUKaUMM BENUYUH  PasHbIX HamnpsbKeHWn nexuT B npegenax
ot 145 po 285 B ¢ guckpeTtHocTbio 1 B.

8.3 VMHaukauusa 4yacTtoTbl NUTAIOLLEN CETU

MWKPOKOHTpONNeEp pene naMepseT 4acToTy NUTaloLLEN CETU U BbIBOAUT €€ 3Ha4YeHne Ha
WHAMKATOP B pexume nHaukaumm “ F ©,

[nanasoH n3amepeHus n MHANKaLUKN 3HAYEHUS YacTOTbl CETU NEXMUT B npeaenax (45...55)
"y c amuckpeTHocTbio 0,1 Iu.

8.4 NHankauma Temnepatypbl anekTpoasuraTens

Mpn NnogknNYEHNN BHELIHEro AOMOMHUTENBHOMO MHTErpanbHOro AaTymka TemnepaTypsbl,
MUKPOKOHTPOMeEp pene naMepseT TeKkyLy TemnepaTtypy anekTpoasuratens n BblBOOUT ee
3HayYeHue Ha NHauKaTop B pexume nHankaumm “t

[AnanasoH namepeHns N MHONKaUMM 3Ha4YeHns TemnepaTypbl SNeKTpoABUraTens nexuT B
npegenax ot muHyc 20 go nmoc 100 °C ¢ guckpetHocTeio 1 °C. B gnanasoHe ot muHyc 20 o
nntoc 40 °C norpewwHoCcTb U3MepeHns TemnepaTypbl He HOPMUPYETCH U ee NHANKAUUS HOCUT
MHAPOPMALMOHHBIN XapakTep.

[Mpn OTKNIOYEHHOM AaTyuke TemnepaTypbl Ha MHAOMKaTOpe BbiCBEYMBAETCH HaOMNUChb
“ OFF “.

8.5 MHgukauus Toka acmmmeTpumn a3

MHOomkauus Toka acummeTpun pas BbIBOAUTCA Ha nHAuKaTop B pexume “H “n .
paccunTbiBaeTcsa no popmyne:

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

IMakc - makcumarbHbIA TOK, B aMmnepax;
IMWH - MMHUManbHbLIN TOK, B aMmnepax.

[dnanasoH mM3amepeHns n MHAWKaUMM 3HA4YeHUs1 Toka acummeTpum a3 HaxoguTcs B
npegenax (0...50) % c guckpeTHoCTbO 1 %.

8.6 MHoukaumna Toka yTeyku

MHaukauma Toka yTedkM Ha KOpnyc anekTpoaBuratensd B MNPOLEHTHOM OTHOLUEHMM K
HOMMWHanNbLHOMY TOKY, BbIBOAUTCS Ha nHaukaTop B pexume “ U “.

[dnana3oH n3MepeHnsa M WHAOMKAUMW 3HA4YEeHUs TOKa YTEYKM HaxoguTca B npegenax
(5...10) % c auckpetHocTbO 1 %.

8.7 WNngukauus conpoTmeneHna naonAaunm o nycka

MHaukauma conpoTuBREHNA M30NAUUKM dnekTpoasuraTenss 0O nycka BbIBOOUTCA Ha
WHAOMKaTop B pexume “r ©
lMocne nycka anekTpoaBuraTens Ha uHaukaTope otobpaxaeTtcs pesynbTaT nocnegHero

n3MepeHus Oo nycka.
27
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[nanasoH M3MepeHnss N MHAnKauumM 3Ha4YeHUs1 CONPOTMBEHNSA U30NSALMM HAaXoauTCcsa B
npegenax (0...1,2) MOm c auckpetHocTtbio 0,1 MOm.

8.8 MHgukauunsa sHavyeHnsa sKkBmMBareHTa TennoBOW HePrm

OcCTaTouYHbIN 9KBMBANEHT TEMNSIOBOM 3HEPrMu, MOMYYEHHbLIN 3NEeKTpoaBuUratenemMm npwm
NMyCKOBbIX TOKaX W neperpyske, a Takke npu paccemBaHuu Tensa, BbIBOAUTCS Ha MHOAUKATOP B
pexnme “ E “

[lnanasoH un3MepeHuss M UHAUKaAUMW 3HAYEHUS SKBMBASIEHTA TEMMOBOW 3HEPruu
BbIBOAUTCS B YCIOBHbIX €AnHULAax n Haxoautcs B npeaenax (0...300).

8.9 MHankauma BpemeHn HapaboTkn anekTpoasuraTens

Bpemsi HapaboTku anekTpoaBuraTensi yu4uTbiBaeT akTUYeckoe Bpemsi HaxoXOeHus
anekTpoaBuraTens noA BO3AENCTBMEM 3NEKTPUYECKOrO ToKa. He mpoucxoauT yy4eT BpeMeHu
HapaboTky Mpu OTCYTCTBMM TOKa B (pasHbiX MpoBoAax, a TakkKe B pexume aBapUAHOIO
OTKIHOYEHUS.

Nhankauns BpemeHn HapaboTku Npon3BoanTCS B 2 3Tana:

B pexume “ L “ — cTapwme 2 paspsiaa BpeMeHn HapaboTku;
B pexume “ 7 “ — mnagwme 3 paspsaga BpemMeHn HapaboTku;
B pexume “J“— 2 paspsga BpemMeHu HapaboTKu MUHYT.

[dnanasoH yyeTta 1M MHAMKaLMM BpeMeHn HapaboTkn HaxoguTces B npegenax (0...99999)
yac (0....59) MuH.

8.10 Mnankaums cos@ anektpoasuratens

Pene u3mepsieTr cpegHun cos@ anektpoasuratensa no 3-m dasam M BbIBOOAUT €ro
3HayeHue Ha nHaukaTop B pexume “ h “ nocne nycka. Npy oTKNIOYEHUN anekTpoaBuraTens Ha
nHomkatope oTtobpaxaeTcs pesynbTaT MnocrnegHero U3MepeHms BO BpemMsi ero paboTbl U
COXpaHsieTcs A0 crneyoLlero nycka.

[dnanasoH M3MepeHus U UHOMKAUMW 3HAYEHUS COSQY INEKTPOoABUraTens HaxoauTcs B
npegenax  (1,00...0,00) ¢ gwuckpeTtHoctbto 0,01. TlorpewHoOCTb M3MEpeHus cosp  He
HOPMUPYETCHA U ero MHOMKaAUMS HOCUT MHPOPMALMOHHBIN XapakTep Ana npubnunanTenbHOu
OLIEHKM Harpysku Ha anekTpoasuratenb.

8.11 lngnkauus akTMBHOW, peakTUBHOM M NOSTHON MOLLHOCTU 3feKkTpoaBuraTens

3HayeHne aKTUBHOW, peakTUBHOM U MOSIHOM MOLLHOCTU 3feKTpoaBuraTens BbIBOOUTCS Ha
MHOMKaTop nocre nycka B pexumax “ P “ “ 8§ “un “ I1“ cootBeTCTBEHHO. [Mpn OTKNHOYEHUN
aneKkTpoaBuraTens Ha wHAWKatope oTobpaxaeTca pesynbTaT MocnegHero U3MepeHns
MOLLLHOCTW BO BpeMsi ero paboTbl M COXpaHAeTca [[O creaylouwero nycka. AKTMBHas,
peakTMBHadA 1 NOSIHAs MOLLHOCTM PacCyYMTbIBaOTCA MO oopMynam:

akTnBHasa mowHocTb: P = 3Ug Ig cos @,

peakTnBHasa MowHoCcTb: S = 3Ug lgp Sin @,

nonHas motHocTb: 1= 3Uy |y, rae

Ugp — cpeaHee 3HaveHne a3Horo HanpskeHus no 3-m gpasam,

|, — cpeaHee 3HayeHne pasHoro Toka no 3-m dpasam,

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

sin ¢ — cpeaHee 3HayeHue sin ¢ nNo 3-m asam.

3Ha4yeHns1 akTUBHOM, PE€aKTUBHOW 1 NOSHOW MOLLHOCTU, a TakKe NOofoXKeHne OeCATUYHON
3anaTton B 06nacTM 3Ha4YeHun uHAMKaTopa 3aBUCUT OT ko3adduumeHTa TpaHcdopmauum
BHELLHMX TpaHcdopmaTopoB Toka. B Tabnuue 3 npuBedeHbl Ananas3oHbl OTobpa)kaemblxX
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BESIMYMH aKTUBHOW, PEaKTUBHOMW W MNOSIHOM MOLLUHOCTU MpU pasnnyHbIX KoddduumnmeHTax
TpaHcopmaumun. NorpelwHoCTb N3MEPEHUS aKTUBHOW, PEaKTUBHOW U MOSTHOW MOLLHOCTU He
HOPMUpPYEeTCH N NX MHANKALUUSA HOCUT MHPOPMAaLIMOHHBIN XapakTep.

Ta6nuua 3
KoadhpmumeHT [nanasoHbl BbiBOAA 3HAYEHUN aKTUBHOW, PEaKTUBHOW U
TpaHcopmaumu, Kt NOJSIHOM MOLLHOCTU Ha NHOMKaTop
(1...2) (0...99,9) kBA
(3...20) (0...999) kBA
(21...200) (0...9,99) MBA

8.12 WHankauus aaTbl U BpEMEHN

Pene nmeeTt BCTPOEHHblEe Yacbl pearnibHOro BPEMEHU, NoKa3aHUsA KOTOPbIX 3aHOCATCA B
XypHan coObiTui (B AaHHOW Moaudukaumm OTCYyTCTBYET). B pexume wvHAMKALUMM MOXHO
nocMoTpeTb rof, Mecsil, AeHb, Yac, MUHYTY U CeKyHOy, OTCYMTbiBaemMble 4acamu WU
oTobpakaeMble C MOMOLLBbIO CpefHero U mnagwero paspsgoB MHOMKATOpa, B Creayrowmx
NYyHKTaX MEeHIO:

o “dr“—ropn (2000...2099);

“dn “ - wmecay (1...12);
“dd“— peHb (1...31);
“ch“—vac (0...23);
“en “ — munyTta (0...59);
“cc“ — cekyHga (0...59).

9 PEXXNMbI MPOIrPAMMMPOBAHNA

[nsa 3awuTbl OT aBapUNHBIX PEXMMOB paboTbl HEOBXOAMMO 3aBOACKME HACTPOWKN pene
npMBeCcT B COOTBETCTBME C paboymmu napameTpamu 3SNeKTpoaBuratens B pexummax
nporpaMmmupoBaHus. AnroputMm paboTbl perne B pexmnmMax nporpaMmmupoBaHus M3obpaxeH Ha
pucyHke 11.

Bxoa B MEH pexuMmoB MNporpaMMupoOBaHUs OCYLLECTBNSETCS HaXaTueM KHOMKK
ynpaeneHus P Ha nepegHen naHenu. Pene BKMAOYUT WMHOUKALMIO TEKYLLEro pexuma
nporpaMmmupoBaHus — muranue paspsga “ PEXXUM ” Ha undgpoBom nHaukaTope. NHomkaTop
“PEXXUM ” nokasbiBaeT HOMEp TeKyLLero pexuma nporpaMMupoBaHUs, a WHOMKATOPbI
3HayYeHus — ero 3HayeHue.

B aTOM cOCTOSiHUM Npy NOMOLLM KHONMOK A 1 ¥V NPou3BOANTCS BbIOOP MYHKTOB MEHHO
PEXMMOB NPOrpaMMUPOBAHUS COrfacHO anropuTMy, NpeaocTaBeHHOMY Ha pUCyHke 12.

[MOBTOPHOE Ha)aTue KHOMKW ynpaeBrneHns <«  nepeBoauT pene B PeXuM U3MeHeHUs
3Ha4yeHuWI cTapLuero paspsga HacTpanBaemoro napameTpa.

B aTOM pexume wmuraer wvHOMKATOp CTaplwero paspsga. WMameHeHue 3HayeHus
napameTpa MNpoOM3BOOUTCHA KHOMKaMW yrnpaereHns A W V , nNpu4yem KHonka A
yBenMuYMBaeT 3Ha4YeHne Ha eanHuly, a kHornka V- yMeHbLuaerT.

[Mepexoq K HACTpOWMKe 3Ha4YeHUs MNnaglero paspsga OCyLLecTBSeTCs HaxaTunem Ha
KHOMKYy P>, MpyM 3TOM BKIIOYMUTCA MUraHve mnagwero paspsga. MameHeHue 3HaveHus
napamMmeTpa MPOU3BOAUTCA KHOMKaMW ynpasrieHUs A n V , nNpudemM KHOMka A
yBenMYMBaeT 3Ha4YeHne Ha eanHuly, a kHornka V- yMeHbLuaerT.

HaxaTne Ha KHOMKy <« MpuMBOAMT K BO3BpaLlEHMIO K HacTpowkam npeablayliero
paspsga.

[Mocne HacTpPoOWKM 3HaYeHNa caMoro Mnagwero paspsga napamertpa, Heobxoanmo elle
pa3 HaxaTb Ha KHOMKy ynpaBneHus P 418 3anMcu U3MEHEHHbIX 3Ha4YeHUn napameTpoB B
9HEeproHe3aBUCUMYIO NaMSATb pere.
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PEJIE SAWUNTbLI ABUTATENA POL-04

Mpy NpaBunNbLHOM BBOLE 3HAYEHUM HA WHOMKATOPE Ha 2 CeKyHAObl 3aropuTca Hagnuch
Pro “ n pene BepHETCSA B Havano TeKyLlero pexuma nporpamMmMmpoBaHus napameTpa C
COXpaHeHMEeM 3Ha4YeHUN B SHEProHe3aBUCMMON NaMSATH.

B cnyyae BBOga HeOoONyCTMMbIX 3HAYEHW HaA MHOMKATOPE Ha 2 CeKyHObl 3aropuTtca
Hagnuce “Err “ n pene BepHETCSs B Havano TeKywero pexuma nporpaMmMmupoBaHuUs
napameTpa 6e3 coxpaHeHUs 3Ha4YeHUN B SIHEProHE3aBMCMMON NaMATH.

Bbixogn w©3 pexvmoB NpOrpaMMuMpoOBaHus  OCYLLECTBNSETCSA HaXaTueM  KHOMKK
ynpaeneHns <« npuv muraHun uHagukatopa “ PEXWM 7 wnu yepes 15 cekyHa nocne
nocrnegHero HaxaTtus Kakom-nmbo KHOMKM ynpasrieHus.
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PEJIE SAWUNTbLI ABUTATENA POL-04

9.1 lNporpammmpoBaHne KoadpuumMeHTa TpaHchopmaLmm

Pexxum npozpammupoeaHuss “ 0 “.

Pene MmoxeT wucnonb3oBaTbCA ANA 3alluUTbl U ynNpaBfeHUs anekTpoasuratenamu ¢
HOMWHarbHbIMW (pasHbiMM Tokamu BenuumnHon (1,0...999) A. [Ina cornacoBaHUs BXOOHbIX
TOKOB pene u hasHbIX TOKOB 3feKTpoaBuraTens, HeobxoauMo NPUMEHSTb LONOSTHUTENbHbIE
TpaHcgopmaTtopbl Toka n3 paga (10/5...1000/5) ¢ knaccom TodHOCTM He xyxe 0,5.

[onycTnmbln ananasoH BBOAUMOro KoaduumeHTa TpaHcdopMauum HaxoauTcs B
npegenax (1...200).

Mpn ucnonb3oBaHuM pene C MNpsMbIM  BKIOYeHWeM, 6e3 TpaHcgopmaTopoB TOKa,
KO3 PMUMEHT TpaHcdopMauum HeobxoguMMo ycTaHOBUTH paBHbIM 1. lNMpu aTtom creayet
NMOMHUTb, YTO MPSMOE BKMIOYEHME perne AonyckaeT MaKCUMarbHbIi HOMWHAMbHbLIM TOK MO
Kaxkgon dase - 5 A.

Mpn  n3mMeHeHun KoadbpuumeHta TpaHcopmauum, B pene  aBTOMaATUYECKMU
yCTaHaBNMBaETCs BENUYMHA HOMMHAINbLHOrO ToKa anektpoasuratensi, pasHas 20 %  oT
MakCuMarnbHO BO3MOXHOro Afi AdaHHoro koadpdouumeHTta. [1oaTomy, nocne u3MeHeHus
KoadpdmumeHTa TpaHcdhopMauuu, Heobxogumo 3anporpamMmpoBaTb HOMUHASIbHBIA - TOK
anekTpoasuraTens.

3aBoackas HacTponka koadpduumeHTa TpaHcopmaumm pasHa 1.

9.2 lMporpammMmmnpoBaHne HOMUHANbLHOIO TOKa aneKkTpoaBuraTens

Pexxum npozpammupoeaHuss “ 1%,

OTHOCUTENBHO  YCTAHOBMEHHOW  BEMNWYUHbI  HOMMHANbHOrO TOKa MNPOM3BOAUTCS
HaCTpOWKa NOPOroB OTKIOYEHMS NO MUHMMAarbHOMY TOKY, GITOKMPOBKE pOTOpPaA, aCUMMETPUN U
TOKYy YyTeuku. BBog BenMYMHbI HOMMHANbBHOrO TOKa drfekTpoasuraTenss U MNonoXxeHue
AECATMYHOM  3ansaToM Mpyv  NPOrpaMMMpPOBAHUM  HOMWHAIIbHOMO TOKa  3aBUCUT  OT
KoadpdbuumeHTa TpaHchopMaunum BHEWHUX TpaHcdopmMmaTopoB Toka. [Quanas3oHbl BBOAA
3Ha4YeHW B 3aBUCUMOCTU OT KO3bduLmMeHTa TpaHcdhopmaLmMm npusedeHsl B Tabnuvue 4.

Ta6bnuua 4
KoadppuuymeHt y
[dnanasoHbl BBOAA 3HAYEHNN HOMUHANBHOIO TOKa
TpaHcdopmaumn, K
(1...2) (1,00...9,99) A c guckpetHocTtbio 0,01 A
(3...20) (3,0...99,9) A c auckpetHocTtbio 0,1 A
(21...200) (21...999) A c gnckpeTtHocTblo 1 A

Mpn BbIGOPE BHELLUHMX TPAHCHOPMATOPOB TOKA U ANt MaKCMManbHOrO UCMONb30BaHUSA
AananasoHa KOHTpPONMpyeMbIX napaMeTpoB MO  TOKYy  3rfekTpoasuraTtens, cnegyet
PYKOBOLCTBOBATLCA CrieAyoLLMMn pekoMeHgaunsamu:

HoMuHaneHbIn TOK TpaHCOPMaTOpoB TOKa |IHOM.TP. MO OTHOLWIEHUIO K HOMWHaNbHOMY
TOKY anekTpoasuraTens IHOM.AB. fOMmkKeH ObiTb B Npeaenax:

IHom.Tp. = (1,0...1,4) X IHOM.AB.

MpuBegem npumep:

HomuHanbHbIM pabounii TOK anekTpogBuratena paseH |lHom.gB. = 47 A. [QuanasoH
HOMMWHanbHbIX TOKOB TpaHcopmaTtopoB Toka IHom.Tp. = (1,0...1,4) x 47 = 47...65,8 A.
Bbibrpaem Gnvkanwnm M3 psiga HOMMHanNbHbIX TOKOB TpaHcdopmaTopos Toka 60/5.

YcTtaHaBnuBaem B pexunme nporpammmpoBaHna “ 0 “ koadpduumneHTta TpaHchopmaumm
3HayeHue 60/5 = 12, a nocne 3Toro B pexunme nporpaMmmmpoBaHms “ 1 “ HOMMHANbLHOrO Toka
3HayeHue 52 A.

3aBoackasi HaCTponka HOMMHaNbHOrO ToKa anekTpoasuraTens pasHa 5,00 A.
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9.3 lNporpammnpoBaHne HOMUHANbLHOIO TOKa 2-1 CTYNeHW 3nekTpoaBuraTens

Pexxum npozpammupoeaHust “ 2 “,

Mpwn ynpaBneHuu OBYXCKOPOCTHbIM  3rfieKTpoaBuraTenem aHanorm4Ho
yCTaHaBMMBaeTCA HOMUHAsNbHbLIN TOK  2-n CTyneHn ©e3 mnamMeHeHus  KoadpduuMeHTa
TpaHcopmauuun. [locrne BKIOYEHUA 2- CKOPOCTU 3nekTpoasBuratend U 3aMblKaHUS
KOHTaKTOB “2-9  cTyneHp’ BXOAHbIX Lenen ynpasreHusd, Mnoporu OTKMIYEHUs no
MUWHMMaANbHOMY TOKy, ONOKMpPOBKE pOTOpa, acUMMETPUM W TOKY YTEYKM OTCUYMTbIBAIOTCS
OTHOCUTESTbHO 3anporpamMMMpPOBaHHOIO TOKa 2- CTYMEHMW.

Ecnu yHKUuMa 2-n CTyneHW OTKNKYEHA, B MEHK PEeXUMOB MporpaMmMmpoBaHuUs
BbicBeunBaeTcss Hagnucb “ OFF *“ 3aBoackasi HacTpomka Toka 2-n  CTyneHu
anektpogsuratens pasHa 5,00 A.

9.4 TporpammupoBaHne KoagduumeHTa neperpysku (6rokMpoBkM poTopa)

Pexxum npozpammupoeaHust “ 3 .

OTOT pexumm NpPorpaMMuMpoBaHust MPUCYTCTBYET B MEHIO PEXMMOB MPOrpaMmmMmpoBaHus
TONMbKO MPY BKITHOYEHHOW (PYHKLMN KOPOTKO3aMKHYTOro poTopa (pexuvm nporpammMmumpoBaHnS
“7.“).

3aBMCMMOCTb BpeMEHU OTKMYEHU anekTpoasuratens oT koddduumeHTa Harpysku
onpegenseTca cornacHo rpaduky Ha pucyHke 7. [lpaBas 4acTb rpadmka COOTBETCTBYeT
obnacTtn neperpysku.

[na cnyvaeB, Korga anekTpoaBurateflb ynpaBnseT MexaHusMamMu, KPUTUYHBbIMU K
paspyLleHno Npu Harpyske CO CTOPOHbl Bana anekTpoasuraTens, B pene npegycMoTpeHa
YHKUNA 3aliMTbl OT TOKOB KOPOTKO3aMKHYTOro poTopa, YCKOPSLWas npouecc OTKYEeHUS
anekTpoasuraTens.

KoabpmumneHT neperpyskm ykasbiBaeT Ha MakKCUManbHO AONYyCTUMYIO BenUYuHy
KpaTHOCTM Meperpysku no TOKYy anekTpoaBuratens OTHOCUTENbHO HOMWHAMNbHOMO U
yCTaHaBnMBaeTCA B YCMOBHbIX edvHWUaxX AN onpefeneHns nopora OTKMIOYEHUS No 3BeHY
KOPOTKO3aMKHYTOro poTopa.

[Mpn BKIMHOYEHHOM DYHKLMKN KOPOTKO3aMKHYTOrO potopa UM AOCTUXEHUN BENUYMHOW TOKa
anekTpoaBuraTens nopora HaCTPOWKM 3BEHa KOPOTKO3aMKHYTOro poTopa (HOMUHAmbHbIN TOK,
YMHOX€EHHbIN Ha KO3 PULMEHT Neperpyskun), BKNOYaeTCs 3aepKka Ha OTKITHoYEHMe.

Ha Bpems nycka anektpoasuraTens gyHKUNA KOPOTKO3aMKHYTOro poTopa OTKIIYaeTcs.

[dnana3oH [OONyCTUMbIX 3HAYEeHUW Ko3ahuumeHTa neperpyskm nexut B npegenax
(1,1...6,0).

3aBockas HacTponka koadpduumeHTa neperpysku pasHa 2,0.

DYHKUMA KOPOTKO3AMKHYTOrO poTOpa BKIKOYAETCH B peXnme nporpaMmmupoBaHus “ 7. “,
a 3agepkka OTKMYeHUs No 6NOKMPOBKE pOTOpa - B peXnmMe nporpammmpoBaHmna “ 2. “

[Mpn  BbIKNIOYEHHON (PYHKUNN KOPOTKO3aMKHYTOrO poTopa BPEMS OTKIIHYEHUS npu
neperpyske onpegensieTca cornacHo rpaduka, npuMBedeHHOr0 Ha pUCyHKe 7, a B MEHI0
PEXMMOB NpOorpaMMmnpoBaHus B NnyHkTax“ 3 “n “ 2.“ noasutca Hagnuce “ OFF “.

9.5 TlMporpammmpoBaHne MMHUMANbHOIO TOKa anekTpoasurartens

Pexxum npozpammupoeaHusi “ 4 “,

OTOT pexvm NporpamMmMuMpoBaHNS MPUCYTCTBYET B MEHIO PEXMMOB MPOrpaMMuUpoOBaHMS
TOMbKO NPU BKITOYEHHON OYHKUUWM MUHUMANbHOrO TOKa (pPexuMm nporpaMmmupoBaHus “ 7.%).
Pexum nporpamMmupoBaHvsi MUHUManbHOMO TOKa MpefHa3HadeH Ons anekTpoaBuratenew,
KPUTUYHBIX K PEXUMY HEOrpy3Kku, B YaCTHOCTW AN1S 9neKTpoaBuraTenen Hacocos.

HacTtpovika nopora OTKMOYEeHUSA N0 MUHUMANbHOMY TOKY OCYLLECTBISAETCA B MPOLEHTHOM
OTHOLLEHWUM OTHOCUTENBbHO HOMUHAITLHOIO TOKa U NnexuT B gnanasoHe (20...80) %.
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Mpn BKOYEHHOM QYHKUMN MWHUMANbHOIO TOKa W AOCTMXKEHUW BENUYUHOW TOKa
aneKTpoaBuraTens nopora HaCTPOMKU NO 3BEHY MMHMMAINbHOrO TOKAa, BKMNIOYAETCA 3adepkka
Ha OTKIIOYEHMe.

3aBoackasi HacTponka 3Ha4YeHNa MMHMMarnbHoro Toka coctaenset 50 %.

OYHKUMA MUHUMAaNbHOrO TOKa BKIOYAETCA B pexume nporpammupoBaHus “7. % a
3agepXkKa OTKMYEHUS MO MUHUMaNbHOMY TOKY - B peXume nporpammupoBaHunsa “ 1. “

[Mpn BBIKNIOYEHHON (PYHKLMM MUHMMAITbHOIO TOKA B MEHIO PEXMMOB NPOrpamMmMmMpoBaHus
B MYHKTaX MEHI0 pexumm nporpammupoBaHna “ 4 “ n pexum nporpammupoBanus “ 1. “
nossButca Hagnuceb “ OFF “.

9.6 lNporpammupoBaHMne ypoOBHA aCUMMETPUN TOKOB

Pexxum npozpammupoeaHusi “ 5 “,

MpM HegoCTaTOMHOM KayecTBE MUTAKOLWEro HanpsiKeHUs WM HEeUCNpPaBHOCTU B
obMOTKax anekTpoaBuraTens MoXeT BO3HMKaTb Oonbluas pasHuua Mexay BenuyinHamm TOKOB
da3 oanektpogsuratens (acummeTtpus).  YTobbl  un3bexatb neperpeBa  0OMOTOK
anekTpoasuratensi, He06xoANMO HAaCTPOUTb AOMYCTUMbIN YPOBEHb aCUMMETPUM TOKOB.

AcnmMmmeTpuna TOKOB a3 paccumTbiBaeTca no oopmyre:

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

IMakc - makcumarbHbI TOK, B aMmnepax;
IMWH - MMHUManbHbIN TOK, B aMmnepax.

[nanasoH HaCTPOWMKM YypOBHA acummeTpum Haxogutca B npegenax (20...50) %. lMNpwu
OOCTMXXEHUN BESIMYMHOM TOKa 3rekTpoAaBuraTtenia nopora HacTpPOMKU MO 3BEHY acMMMETpun
BKIIOYaeTCsa 3agepKka Ha OTKITHOYEeHue.

3aBockasi HacTponka ypoBHS acummeTpumn Tokos paBHa 20 %.

[dononHutensHo HeobXxoOMMO HACTPOUTb BpPeEMS  3aLEePXKU  BKIKOYEHUS  3BEHa
acuMMeTPUN TOKOB (pexum nporpammupoBaHus “ 3. ).

9.7 lNporpammupoBaHne ypoOBHS TOKa YTEYKM

Pexxum npozpammupoeaHusi “ 6 “.

B npouecce paboTbl KOHTPONMMPYETCA TOK YTEYKW Ha KOPNyC anekTpoasuratTens.

[donycTuMbin  NOpPOr TOKa YTEYKM YyCTaHaBnMBaeTCs B MNPOLEHTHOM OTHOLUEHUWU K
HOMUWHanNbLHOMY 1 nexuT B gnanasoHe (5...10) %. Npun oTknNto4YeHHON PYHKLMKM B NyHKTE “ 6 “
MEHIO nporpamMmMuMpoBaHus nosiBnseTca Hagnucb”“ OFF “. Bblgepxka MO BpeMeHW Ha
OTKIIHOYEHME MO TOKY YTEYKN HE MPOM3BOAUTCS.

3aBofckasi HacTpoKka YpOoBHA Toka yTeykn pasHa 10 %.

9.8 lMporpammunpoBaHne ypoBHSA CONPOTUBIIEHUS N30SIALNN

Pexxum npozpammupoeaHust “7 “.

Mepen kaxgbiM MYyCKOM pene npou3BogUT W3MEPEHUE COMpPOTUMBAEHUA U30NALMK
anekTpoasuratens. HacTponka ypoOBHS [OMYCTUMOrO COMPOTMBIIEHUS W30NAUUN NEXUT B
ananasoHe (0,2...1,0) MOM. [lpn OTKMOYEHHOM QYHKUMM B nNyHKTe “ 7 “ MeHI
nporpaMmmmupoBaHus nosienseTcsa Hagnuce“ OFF “.

3aBofckas HaCTponka ypoBHS CONpOTUBNEHUs nsonsauumn pasHa 0,5 MOm.
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9.9 MHdopmaumsa o HOMUHaANbLHOM HanpPsKeHUn

Pexxum npozpammupoeaHusi “ 8 “.

[Ona paHHOM Mopenu perne HacTporMka YPOBHA HOMWHANbHOIMO HanpsKeHUa He
Npon3BOOUTCA M HOMUHANbHOE HanpskeHue YycTaHoBreHo Ha ypoBHe 220 B dasHoro
HanpshkeHus. TOT NapaMeTp HOCUT MHAPOPMALIMOHHBIN XapakTep.

9.10 lporpammupoBaHne YpoOBHSA MakCUMaribHOro HanpsXXeHns

Pexxum npozpammupoeaHust “ 9 “.

HacTpoiika ypoBHSI MakcMManbHOro HanpsbkeHust Haxogutcs B guanasoHe (240...280)
B. MNMpn gocTwkeHUn BENUYMHOW HaMNpsKeHWUs CeTu Mocrne nycka anekTpoasuratensd nopora
HACTPOWKM MO 3BEHY MaKCMMarbHOro HanpsXeHns, BKIoYaeTcsa 3agepkka Ha oTknodeHune. [lo
nycKka anekTpoaBuraTens BblAepXXKM MO BPEMEHWN HA OTKMOYEHNE HE NMPOUCXOAMNT.

[McTepesnc YpOBHSA MaKCUMaribHOIO HarnpsikeHus SABNAETCA  HeperynupyembiMm  r
yCTaHOBMEH Ha ypoBHe (4...6) % OT ypOBHS MaKCUMarbHOro HanpsikeHus. 3aBoackas
HaCTPOMKa YPOBHA MakCUMarbHOro HanpshkeHus pasHa 250 B.

HacTporika BpeMeHM 3adepXKu OTKMAYEHUA N0 MakCMMarbHOMY WM MUHWUMAaNbHOMY
HaNPsXXeHUsM NPON3BOAUTCA B pexnmMe nporpammmpoBaHuns “ 4. .

9.11 MNporpamMmmMmmpoBaHe yPOBHA MUHUMArbHOIO HanpshXeHns

Pexxum npozpammuposaHus “ A “.

HacTpolika ypoBHS MMHMMArbHOIO HanpsbkeHna HaxoanTcs B ananasoHe (150...210) B.
Mpn OOCTMXKEHUM BENMYUHOWM HanpsKeHUs ceTu Mocne nycka anekTpoasuratensd nopora
HaCTPOMKM NO 3BEHY MUHUMANbHOIO HaNpshKEHUN, BKITOYAETCA 3aepKka Ha oTKmoYeHme. [1o
nycka anekTpoaBuraTens BblAepPXXKM MO BPEMEHN HA OTKMOYEHNE HE MPOUCXOAMNT.

McTepesnc YpoOBHS MaKCUManbHOrO HampshKeHus SBRsieTCA  perynupyembiM  C
Ananas3oHoMm  Hactpoukm (5...20)%. 3aBogckas HacTpovka YPOBHS  MUHMMArbHOMoO
HanpskeHus pasHa 190 B, a ructepesnca — 10%.

Bpemsa 3agepXkn OTKIHOYEHUS NO MaKCUMarbHOMY W MUHUMANbHOMY HanpsiKeHUsiM
Npou3BOOMTCA B pPEeXUM nporpaMmmupoBaHus “ 4. “ a Takke ypoBeHb rucrepesuca no
MWHUMAarbHOMY Hanps>KeHUo — B pexnme nporpaMmmupoBaHus “ b “.

9.12 lNporpammMmmnpoBaHne ypoBHS rMcTepesnca MUMHMMAaribHOro HanpPs>KeHUs

Pexxum npozpammupoeaHusi “ b “.

HacTtpoiika ypoBHSA ructepesnca 3BeHa MWHMMANbHOIO HanpsKeHus npou3BoauTCS B
MPOLEHTHOM OTHOLIEHUN K YPOBHIO MMHUMAsNbHOIO HampsiKeHUss U NeXuT B npegenax
(5...20)%.

3aBojckasi HaCTponKa ypOBHS rucTepesnca MUHMMarnbHoro HanpsxeHust pasHa 10 %.

9.13 lNporpammMmunpoBaHne TemnepaTypbl OTKIHYEHUS

Pexxum npozpammupoeaHus “ C “,

HacTtporka TemnepaTypbl OTKIOYMEHUS NexuT B npegenax ot nntoc 40 go nntoc 100 °C.
3aBoAckas HacTpouka ypoBHS TemnepaTtypbl paBHa 50°C. muctepe3anc 3BeHa KOHTpONSA
TemnepaTypbl coctaBnseT 10°C, a 3agepXXkn Ha OTKMAOYEHME MO NPEBbLILEHNIO TeMNepaTypsbl
He NPoMCXOaMuT.

Mpn KpenneHun pJaTynka TemnepaTypbl K KOPMycy anekTpogsuratenst 3a cyeT
HENMOTHOCTWN KOHTaKTa BO3HMKAET AOMOMHUTENbHOE TEMNNOBOE CONPOTMBREHME TepMoaaTymk /
KOpryc, YTO NPUBOAMT K YBENMUYEHMIO MOrpeLlHOCTN namepeHusa Temnepatypbl Ha (3...5) ° C.
Mpn HacTporike nopora cpabaTbiBaHMs NO TemnepaType HeobxoAuMMO YyCTaHaBnMBaTb
3HauyeHue Ha (3...5) ° C meHbLUe npeanonaraemon TemnepaTtypbl Harpesa aneKkTpoaBuraTens.
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Mpn Henogkn4YeHHOM AaTyuMke TemnepaTypbl HacTpouka TemnepaTypbl HegoCTyrnHa
N B MEHIO NporpamMmMmpoBaHmns B NyHkTe “ C “ noasutca Hagnuch “ OFF “.

9.14 lMporpammupoBaHne KonnyecTsa NOBTOPHbLIX MYCKOB

Pexxum npoz2pammuposaHus “d “.

KonnyectBO NOBTOPHLIX MYCKOB oOnpedenseT KOMMYeCcTBO BO3MOXHbIX MOBTOPHbIX
BKIMIOYEHUN SNEeKTpoAaBuraTens nocne nepBoOro OTKIYEHUA MO MNpUYMHE aBapun 1 npu
BOCCTAHOBMNEHUN HOPMaSibHbIX YCIOBUI 3KCMyaTaumn.

[nanasoH BBOOA KonmM4yecTBa NOBTOPHbIX NyckoB HaxoauTtca B npegenax (0...100).

3aBofckas HaCTponka Konmyectsa NOBTOPHbLIX MYCKOB paBHa 4.

Kpome Toro, Heob6xoguMMoO HacCTpoUTb BPeEMSA 3adepXKKum OO MOBTOPHOrO nycka (pexum
nporpammupoBaHus “ 0. “).

9.15 TlMporpammunpoBaHune 3agepXkn 4o nycka

Pexxum npozpammupoeaHus “ E “.

Bpemsi 3agepxkn nepeq nepebiM MYyCKOM onpeaenseT BPeEMS 3a4epXKKuU OT BKITHOYEHMS
nuTaHusa pene, nNMbo C MOMEHTA MEpPBOro 3aMblkaHUsl KOHTakToB 11,12 «Myck-O6bwminy
pasbema XP4, 0o momeHTa cpabaTbiBaHNA KOHTAKTOB BHYyTpeHHero pene K1 “Pabota”. lMNocne
OKOH4YaHusa paboTbl TarvMepa 3adepXKu, NMpU YCNOBUW OTCYTCTBUS aBapuiHbIX 3HAYEHUN
KOHTPOSNIMPYEMbIX MNapaMeTpoB B  aBTOMATMYECKOM pexume paboTbl, Npoucxogut
aBTOMaTUYECKU NYCK 3neKkTpoasuraTerns, a B py4HOM - pene paspeLuaeT npon3BecTu pyvyHoOu
nyck. Mpu nocneayowmx nyckax Tanmep 3agepkm 4o nycka He BKNoYaeTcs.

[vnana3oH BBOOA 3Ha4YeHU BpeMeHU 3aepXkn Haxoantcs B npegenax (1...30) c.

3aBopckasi HacTpomKa 3Ha4YeHNsa BpEMEHN 3a4epKKn paBHa 2 C.

9.16 lMporpammunpoBaHne BpeMEHMU Nycka

Pexxum npozpammupoeaHust “ F “.

B 3aBMCMMOCTM OT MOLLHOCTW 3neKkTpoaBuUraTens, ero UCNoSIHEHUS, a TaKkKe Harpy3ku Ha
ero Barny, Bpems BbIxoga Ha pabounii pexum MOXeT ObiTb pasnuyHbiM. [103TOMY B MOMEHT
nycka anekTpoaBuratens pene He OTKMYaeT ero Mo  HacTpovMkaM  3BEHbEB
KOPOTKO3aMKHYTOro poTopa U MMHUMAaIIbHOrO HanpsiKeHus.

[nana3oH BBOOA 3Ha4YeHU BpeMeHun nycka Haxoamutcsa B npegenax (1...300) c.

3aBofckas HaCTponka 3Ha4YeHNA BpeMEHM nycka paBHa 1 c.

9.17 TMporpammnpoBaHmne 3agepkn 4O NOBTOPHOrO nycka

Pexxum npozpammupoeaHust “ 0.,

Bpemss 3agepXkm OO NOBTOPHOro Mycka onpegensetr BpeMs Mexgy MnOBTOPHbIMU
nyckamu anekTpoasuratens nocre aBapumHbIX OTKMIOYEHUN W BOCCTAHOBIIEHUS HOPMarbHbIX
yCrnoBuK 3KcnnyaTaumm, Haxoautcsa B npegenax (1...120) c.

3aBofickasi HacTpoKrKa 3Ha4YeHUA BpEMEHN 0 NOBTOPHOrO nycka paBHa 5 C.

9.18 lMporpammupoBaHue 3agepXkn MUHUMAanbHOro ToKa

Pexxum npozpammuposaHus “ 1. “.

OTOT pexvm NporpamMmMuMpoBaHNS MPUCYTCTBYET B MEHIO PEXMMOB MPOrpaMMuUpoBaHMS
TOMbKO MNP BKITKOYEHHOW (DYHKLUN MUHUMANbHOIO TOKa (peXxnm nporpammmpoBaHmna “ 7. “).

Bpems 3agepkkn OTKIOYEHUSA MO 3BEHY MUHMMANbHOrO TOKa onpeaenseT JonycTUMMoe
Bpems paboTbl anekTpoaBuraTtenia Npyu MOHMXKEHUW Toka B nbon n3 a3 Huxe nopora
HaCTPOWKM 3BEHA MUHMMAIbHOIO TOKa.
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[vana3oH BBOAA 3HAYEHWI BpEMEHWN 3a4epKKN BKMOYEHUS] 3BEHA MUHMMAnbHOMO TOKa
Haxoautcsa B npegenax (1...250) c. lNpu ob6pbiBe a3 no TOKy anekTpoaBuratenb
OTKMoyaeTcd Yepes 1 ¢ He3aBMCMMO HAaCTPOWMKM BPEMEHMN 3a4EePXKKMN Ha OTKITHOYEHUS.

3aBofckas HACTpPOWKa 3HaAYeHUS BPEMEHW 3afepXKM OTKMYEHUS MO MUHUMarbHOMY
TOKY paBHa 5 C.

[Mpyn BBIKNIOYEHHOW PYHKLUUN MUHMMANBHOIO TOKa B MEHIO PEXMMOB NPOrpaMMmMpOBaHUS
B NyHkTax“ 4 “un “ 1. “noasutca Hagnucb “ OFF “.

9.19 TlMporpammnpoBaHue 3agepxkm 6JI0KMPOBKN poTopa

Pexxum npozpammuposaHus “ 2. “.

OTOT pexuMm nporpaMMUPOBaHUA MPUCYTCTBYET B MEHIO MNpPOrpaMMUpPOBaHUS MNpwu
BKIMHOYEHHOWN pYHKLMN BIIOKMPOBKKN poTopa (pexum nporpaMmmupoBanus “ 7. “).

Bpemsi 3agepxku OGnOKMPOBKM poTopa onpenensdeTr Bpemsi OT Hadana MpeBbILEHUs
TOKOM anekTpoasuratens B nwobon M3 a3 nopora HACTPOMKM (HOMWMHAIbHBLIN  TOK,
YMHOXEHHbIN Ha KO3(P(PUUMEHT neperpyskn), OO €ro OTKIYEHUA 3BEHOM ONOKMPOBKM
poTopa.

[nana3oH BBOAA 3HAYEHUN BPEMEHU 3a4EPXKM OTKIMIOYEHUSA 3BEHA KOPOTKO3aMKHYTOro
poTopa HaxoauTcs B npegenax (0,5...10,0) c.

[Mpn BbIKNIOYEHHON (PYHKUMN KOPOTKO3aMKHYTOrO poTopa BPEMS OTKIIHYEHUS npu
neperpyske onpegensieTca cornacHo rpaduka, npuMBedeHHOro Ha pUCyHKe 7, a B MEHK0
PEXMMOB NporpaMMmnpoBaHus B NyHkTax“ 3 “n “ 2.“ noasutca Hagnuce “ OFF “.

3aBofckasi HaCTponKa 3HAYEeHUss BPEMEHWU 3a4EepPXKKM OTKITOYEHUSA 3BEHOM OGrIOKMPOBKM
poTtopa pasHa 1,0 c.

9.20 lMporpammmnpoBaHue 3agepKKu aCUMMETPUN TOKa

Pexxum npozpammuposaHus “ 3. “.

Bpemsi 3agepxku OTKIOMEHUS MO 3BEHY acUMMeTpuu Toka onpefensetr Aonyctumoe
BpemMsa paboTbl anekTpoaBuratensd npu ypoBHE acuMMeTpum Toka a3 Hwke rnopora
HaCTPOWMKM 3BEHA aCUMMETPUM TOKa.

[dnanasoH BBOAA 3HAYEHWU BpeMEHW 3a0epXKKW BKIHOYEHWUS 3BEeHa acMMMEeTpuu Toka
HaxoguTcs B npegenax (1...120) c. lNpu obpbiBe ¢a3 no TOKy anekTpoasuratenb
OTKNtoYaeTcHa Yyepes 1 ¢ He3aBUCUMO HaCTPOMKN BPEMEHN 3aePXKKN Ha OTKITOYEHNE.

3aBofckas HacTpouka 3Ha4YeHWs BpeMeHU 3afepXXKW BKYEHUA 3BeHa acMMMeTpumn
TOKa paBHa 5 c.

9.21 lporpammupoBaHune 3agepXKn MakCMManbHOr0 U MMHUMAarnbHOIO HanpPsXKeHUi

Pexxum npozpammupogaHus “ 4. “.

Bpems 3agepXXkn OTKIOYEeHUs 3BEHbSMN MaKCUManbHOrO U MUHUMAaITbHOIO HanpsXXeHUN
onpegenseTr gonyctumoe Bpemsa paboTbl Nocrne nycka anekTpoasuratens npy npeBbIlLIEHNN
HanpshkeHnem cetn B ntobon M3 a3 nopora HaCTPOMKN 3BEHA MAKCUMAarnbHOrO HanpsKeHUs
UM NOHWMXKEHUU HanpshkeHust cetm B nwbon u3 a3 Huke nopora HACTPOWMKM 3BeHa
MUWHMMAarbHOIO HanpsXeHusi. Ecnn BbIXO4 YPOBHS HanpsXeHus 3a [OnyCTUMble Moporu
HacTpOeK Mpou3oLllen [0 Nycka anekTpoaBuratens, To BHYTpPeHHee pene ynpasnexHus K1
oTKNtovaeTca 6e3 3aaepXKku MO BPEMEHM.

[nana3oH BBOAA 3HAYEHUN BPEMEHU 3a0EPXKKM BKIHOYEHNA 3BEHHEB MAKCUManbHOMo U
MWHMMAarbHOIO HanpsXeHnn HaxoauTcs B npegenax (1...250) c.

3aBoackasi HACTpOMKa 3HaAYeHUs  BPEMEHW  3a0epXKM  BKIOYEHUA  3BEHLEB
MaKCUMarbHOro 1 MMHUMAaIIbHOIO HanNpPs>XeHUn paBHa S C.

Mpn 06pbIBE (ha3d NO HAaNPSKEHMIO ANEKTpoABUraTeNb OTKNIOUNTCS Yyepes 1 c.
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9.22 TlporpammMmmpoBaHne MMMysibLCHOro pexuma paboTbl pene neperpysku K3

Mpn BKNIOYEHHOM YHKLMM MMMYNLCHOIO pexuma perne neperpyskn K3 Heobxoammo
HaCTPOUTb BPEMS €ro BKIMOYEHHOMO 1 BbIKITHOYEHHOrO COCTOSAHUS.

Pexxum npozpammupoeaHus “ 5. “.

[dnanasoH BBOAA 3HAYEHUMW BpPEMEHM BKIIKOYEHHOrO COCTOSHUSA pene neperpysku
HaxoguTcsa B npegenax (1...30) c.

3aBofcKkasi HacTpoKrKa 3HAYEHNS BPEMEHW BKITHOMEHHOIO COCTOSIHNA paBHa 1 C.

Pexxum npozpammupoeaHus “ 6. “.

[dnanasoH BBOAA 3HAYEHUN BPEMEHWU BbIKITIOYEHHOIO COCTOSIHUA pene neperpysku
HaxoguTcsa B npegenax (1...30) c.

3aBofckasi HacTpoKrKa 3HAYEHNS BPEMEHN BKITHOYEHHOIO COCTOSIHNA paBHa 1 C.

Mpu BbIKMIOYEHHON YHKLUM UMMYNbCHOrO pexXuMa pene neperpys3kM Ha uHamkaTope
oTobpaxaetca Hagnucb “ OFF “ n pene neperpy3kn K3 Haxoamntcsa B MNOCTOSAHHO BKITKOYEHHOM
COCTOSIHMM NPU TOKOBOW Neperpyske anekTpoasuraTens.

9.23 TlporpammupoBaHne pyHKLMI

B aTux pexmmax nporpaMmMMpOBaHUSA €CTb BO3MOXHOCTb M3MEHSTb anroputm paboTbl
pene nNpy NOMOLLM BKITHOYEHUS U OTKITHOYEHNS HEKOTOPbLIX JONONMHUTENBHBIX (OYHKLMNA.
Mpun BKNOYEHMM pexmma Ha undgposom nHamkatope B obnactm “ SHAYEHUE “ B kaxxgom

paspsiae nosBUTCa nsobpaxxeHune naxka nepeknoyeHnsa yHKumMm “ 77 “wunm “ L/ “.

®dnaxok “ /7 “ ykasblBaeT Ha BKIOYEHHOE COCTOsiHME (PyHKUMU, a cnaxok “ L/ “ Ha
OTKIMIOYEHHOE CcOCTOAHME. W3mMeHeHne COCTOAHUA  (PYHKUMM  MPOU3BOOUTCH  KHOMKaMu
ynpaBneHns A un V. KHonka ynpaBneHuss A BKMOYAET (PYHKLUMIO, @ KHOMKA ynpaBreHus
V — oTknYaeT. 3anicb B 9HEProHe3aBUCHMMYKO NaMsiTb OCyLLeCcTBNseTcs nyteM Bblbopa

Mragwero paspsga C NoMoOLLbH KHOMKM P U MOBTOPHOrO ee Haxartus. Ha mHgukaTope
BbICBETUTCS Haanuceb “ Pro “.

Pexxum npozpammupoeaHust “ 7.,

B aTOM pexxnme pacnosniokeHue pyHKUUW criegytoLlee:

B CTapLUMi paspag — PYHKLNA KOPOTKO3aMKHYTOro poTopa;

B+ CpeHUn paspag — PYHKUNA MUHMMANbHOMO TOKa;

P MNagwum paspss — PyHKUMSA CONPOTUBIIEHNUS U30NALMMN.
Pexxum npoz2pammuposaHus “ 8. “.

B aToMm pexnme pacnonoxeHne yHKUMA criegytoLlee:

B+ CTapLMM paspss — PYHKUMS 3anmMnaHns KOHTaKTOB;

P CPEOHUN pa3psa — PYHKUMS TOKa YTEYKM;

b MIagWunM paspan — PyHKUMS MMNYNbLCHOMO pexuma pene neperpyskm K3.
Pexxum npozpammupoeaHus “ 9. “.

B aTOM pexnme pacnosnioxkeHue pyHKUUW crieaytoLlee:

B CTapLUMI paspsag — BKIKOYEHUE 2-1 CTYNeHn anekTpoasuratens;
Bk CpeHUWN pa3psag — OTKITIOYEHNE KOHTPONs 4vepenoBaHusa das;
b MNagwunm paspsa — He UCNonb3yeTcs.

9.24 OGHyneHue cyeTyMka MoTOpecypca

Pexxum npozpammupoeaHus “ A. “.
Ona cbpoca cuyeTumka MOTOpecypca B  HOMb  HeobxoguMmMo B pexume
nporpammupoBaHus Bmecto «111» Habpatb «000». 3aTem, nocne Koppekuun camoro

Mragwero paspsiga, HeobxoouMmo ewe pa3 HaxaTb KHOMKy ynpaeneHna “ P “ Ha
nHamnkaTope noasutca Hagnuce “ Clr “.
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9.25 YcTaHoBKa gaTbl U BpeMeHU

Pexxumbi npoepammuposaHus “dr “ “dn “ “dd “ “ch “, “cn “, “cc *.

B aTnx pexmnmax nporpaMmmpoBaHnst €CTb BO3MOXHOCTb MPOM3BOAUTL KOPPEKLMIO AaTbl
N BpPeMEeHU, OTCYUTbIBAEMbIX Yacamu pearibHOro BpemeHu. WHdopmauma o roge, mecsue,
[AHe, Yace, MUHYTe N CeKyHOe OToOpaXkaeTcsi C MOMOLLbIO ABYX pa3psaoB nHAMKaTopa.

[nsa yctaHoBKM roga Heobxoanmo BbibpaTb NyHKT “ dr | HaxaTb KHOMKY yrnpaBneHus
» “ 1 OTKOPPEKTMPOBATL C NMOMOLLIbIO KHOMOK A u ¥ cTapwwun paspsg. danee Heobxoanmo
ewe pa3s HaxaTb KHOMKy ynpaBneHus “ P “ 1M aHanorMyHo OTKOPPEKTMpOBaTb MMadluuvin
paspsa. [locne koppekumn mnagwero paspsga, Heobxoaumo elle pa3 HaxaTb KHOIMKY
ynpasneHus “ » “. Ha unHgukatope nossutcs Hagnucek “ Pro “. Koppekuus mecsua (MyHKT
“dn ), gHa (nyHKT “ dd “), yaca (nyHKT “ ch “), MUHYTbI (NYHKT “ cn “) n cekyHabl (MyHKT
“cc ) nponssoanTca aHanornyHo. [onyctumble gnanasoHbl yYCTaHaBMBaEMbIX 3HAYEHWUN:

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

6) mecsau: (1..12);

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

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

A) muHyThl: (0...59);

e) cekyHapl: (0...59).

9.26 YcTaHoBKa agpeca yCTponcTaa

Pexxum npozpammupoeaHusi “b. “.
B aTom pexunme nporpamMmMmMpoBaHnsa eCTb BO3MOXHOCTb NPOU3BOANTL YCTAaHOBKY afpeca
pene, NOAKMIOYEHHOro K ceTu. [lonyCcTnMbi AnanasoH ycTaHaBnmBaeMblx agpecos: (1...32).

9.27 HacTtponka nHtepdenca

Pexxum npozpammupoeaHusi “ C. .
B atom pexume nporpammuMpoBaHuMsi €CTb BO3MOXHOCTb MPOU3BOAUTL HACTPOWNKY
napameTpoB obmeHa no nHtepgency RS-485 ¢ nomoLwbo Tpex paspsaoB MHAMKaTopa:
B CTapLUM paspsag — ycTaHoBka Stop-6MToB:
0 — ycraHoBka 1-ro Stop-6uTa,
1 — yctaHoBka 2-ro Stop-6uTa;
B+ CpefHuKn pa3psag — yctaHoBka 6uta MaputeTa:
0 — 6e3 6uta MNapuTteTa,
1 — YeTHbIN,
2 — HEYeTHbIN;
P MNaALWwmnn pa3psag — yCTtaHoBKa CKOPOCTU obMeHa:
0 — 4800 6uT/c,
1 -9600 6uT/c,
2 -19200 6ut/c,
3 - 38400 6wur/c.

MpumeyaHue. PekomeHayemble napameTpbl obmeHa no mHTepdency RS-485 ykasaHbl
Ha pucyHke 14. lNepeveHb NYHKTOB MEHIO MPOrpaMMUPOBAHNS HAXOAUTCH B NMpUnoxeHun B.

10 MOHTAX, NOoAroTOBKA K PABOTE, NMPOBEPKA PABOTOCINOCOBHOCTHN

KoHCcTpykuma pene obecnedynmBaeT B 3aBUCUMOCTM OT  WUCMOSTHEHUSI  YCTaAHOBKY
BbICTYMawLWMM MOHTaXOM U nepefHUM nogkrtodeHvem nposogos (PAOU — 04 -1) wnu
YTOMNEHHbIM MOHTaXX0M M 3agHuM nogkntodeHnem (PALL — 04 -2).

Pene HeobxoaMMoO MOHTMPOBATL Ha creuManbHbIX WKTax, B WwWkadax ynpasneHmsa u T.n.
BOANW OT HarpeBaTesNbHbIX NPUOOPOB M WUCTOYHUKOB MOLLHbLIX 3fEKTPOMArHUTHbLIX MOsien
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(cunoBbix TpaHchopmMaTopOB, ApOCCenen, ANeKTpoaBUraTenen, anekTpuYecknx nevem n T.4.).
HegonycTumMo Hanunume B BO3yxe MpuUMecen aMmuaka, CepPHUCTbIX U OPYrMx arpeCCUBHbIX
rasoB, Takxe MOBbILEHHON BNaXxHOCTU. B MecTax, rge owyliaetca Tpacka n Bubpauus, pene
cneayeT yCcTaHaBnvBaTb Ha amopTm3aTopax (C pe3avHOBbIMU NPOKaaKamm).

KpenneHne pene BbICTynawwWero MOHTaXa, OCyLWeCTBNAeTcs C MNOMOLWbI ABYX
KPOHLUTENHOB, MNPUKPENMEHHbIX K Kopnycy ABYyMS BuHTamm M5, a MecTy yCTaHOBKM —
yeTblpbMs BUHTaMu M4, pucyHok 1. Mpn yTONNEHHOM MOHTaXe pene npuwxkuMmaeTca OBYMS
ckobamMu K naHenu ¢ noMoLLbio [ABYX BUHTOB M5, KOTOpble 3aKpyyMBalOTCA B KOpPNyc pene,
pUCyHOK 2. Pasmepbl Bbipe3a B NaHenu Ans YTOMSIEHHOro MOHTaXa pene nokasaHbl Ha
pucyHke 3.

MpucoeanHaemble npoBofa AOSMKHbI UMETb KOHTAKTHbl€ HAKOHEYHMKK, pacCYMTaHHble
ana kpennenus nog BuHT M4. CeyeHne nNpoBOOOB AOMKHO ObiTb He Gonee 2,5 MMZ  ans
ogHoro vnn 1,5 MM? Ans AByx npoBoAHMKOB. OHWM NogkroyarTea K knemmHon konogke XT1
cornacHo cxeme, NpMBeAEHHON Ha PUCYHKe 6a - C NpsiMbIM BKOYEHNEM (BapuaHT 1), 66 — ¢
NCNonb30BaHMEM TOKOBbIX TpaHcopmaTopoB (BapmaHT 2). K knemme “3awmT. 3a3.” KONOAKM
XT1 HeobxoaMmO NOAKNIOYUTL 3aWMTHOE 3a3eMiIEHME NPOBOAOM CEYEHWEM HE MeEHee
1,5MM2.

B cxemy ynpaBneHuss anektpoaBuraTenieM BbIXOAHble KOHTakTbl pene K1, K2, K3
HeobxoAMMO MOAKMYNTL C MOMOLWbBK pasbema XP4 B COOTBETCTBUM C (PYHKUMOHANbHbLIM
HasHa4yeHnem pene. CeyeHne NpoBOOHMKOB ANs NogkmntoyeHus KoHTaktoB pene K1, K2, K3 He
[nomkHo npesblwaTth 1 Mm% KHonka “CTOM” B cxeme ynpasreHusa asuratenemMm npu
aBTOMATUYECKOM pexunme paboTbl [OMKHA MMETb MEXaHW4YecKyrd CamMoBIIOKUPOBKY Mpu
HaxaTum.

KoHCTpyKkuma pene gonyckaeT COBMECTHy paboTy M KOMOUHMPOBaHHOE ynpasneHue
HecKkonbkuMn pene (aybnvpoBaHue, BcrnomMoratenbHbli pexuMm). [lpumepHass cxema
BKITIOMEHMA HeCKOomnbkux pene npuBegeHa B [lpunoxeHun b. Ecnn He npeanonaraetcs
NCronb30BaHWe pene ¢ BHELLUHUM BKIOYEHNEM / OTKIIOYEHNEM

UNKn ynpasneHne OBYXCKOPOCTHbLIM ariekTpoasuratenem, To HeMCnonb3yeMblin BXo, Ha

pasbeme XP4 HeobOxooumMo coeauHuUTb C O6WWMM NPOBOAOM MPOBOLHMKOM CEYEHUEM
(0,75-1) MMZ. MakcumarnbHasi AnvHa NPOBOAHUKOB, COeANHAKLWMX pa3dbeM XP4 ¢ BHELUHUMUN
ycTpoucTBamMuM He pforkHa npeBblwaTb 10 meTpoB. Wcnonb3oBaTb KOHTakTbl pene K3
“Meperpyska” ons ynpaBneHus anekTpoasuratensamm 3anpeLaeTcs.

Ona pa6otbl ¢ pene no npotokony Modbus RTU ¢ nomowbto nHTepdenca RS-485
HeobxoauMo crnefytollee obopygoBaHue:

a) IBM — coBmecTuMbIN nepcoHanbHbIn KoMnbioTep (aanee «MK») noa ynpasneHnem
OC Windows XP, umetowmin B cesoem coctase oguH COM-nopT;

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

B) MCTOYHMK NuTaHusa +9B/ 0,1A (ana nuTaHusa KOHBepTOpaA).

JInHna cesasm uHTepcperica RS-485 BbinonHseTcs kabenem Tuna «Butas napa» U
nogkntovaetcs K pasbemy XP1 pene. MakcumanbHasa anuHa, napameTpbl kKabensa ons nvHum
CBSI31 U NpaBwusa NocTpoeHns ceTen Ha 6ase nHTepdenca RS-485 onvcaHbl B cneundmkanmm

EIA-485. MakcumanbHOe KONMMYeCTBO penie, COEOMHEHHbIX B CeTb, - He 0bonee 32-x
yctponcTtB. Cxema nopgknodeHna pene kK [K no wuHTepgency RS-485 npuBegeHa Ha
pUCYHKe 12.

YctaHoBKka u pabota c N0 «Relsis motor config» onucaHa B pasgene 12.
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PucyHok 12 - Cxema nogkntoueHus pene k MK

[aTtunk TemnepaTtypbl (€CnvM OH 3akasaH) noakni4daeTcss K pasbeMmy XP3 pene. OH
KpenuTcst K Koprycy anektpoasuratenss BuHToM M4, [daTtumk TemnepaTtypbl YCTOMYMB K
BO3AENCTBUIO 3NEKTPOMArHUTHbIX MOMEX, MO3TOMY B AOMOMHUTENbHON 3SKPaAHUPOBKE He
HyxgaeTcsd. OH nocTaBnseTca C coeauHuTeNbHbIM @ Kabenem anuHon 5 wmeTtpos. [lpu
HeobX04MMOCTU MOXHO YBENUYUTL ANUHY Kabens, NpUMeHnB ABYXWUIbHbIA 3KPaHUPOBAHHbIN
kabenb Tuna KCMaBIr , KCM3B, MWKPOMOHHLIM 1 T.N. C BHELWHUM AnaMeTpoMm (4...6) MM 1
NMOroHHOM emKocTbio He bonee 90 nd/m. Obwaa gnrvHa NocTaBnNAEeMoro U JONONHUTENbHOIO
kabenen gaTynka TemnepaTtypbl He AosmkHa npeBbiwaTtb 30 meTpoB. CoeanHeHme xun kabens
HeobXo4MMO BbINOSHUTL C MOMOLLLIO KITEMMHOW KOMNOAKM Ha 3 KOHTaKkTa ¢ cobntogeHuem
CXeMbl MOAKIOYEHMs JaTyuka TemnepaTtypbl K perne. [abapuTHble pasmepbl M cxema
NOAKNIYEHNS AaTymKa TemMnepaTypbl K pazbemy XP3 nokasaHbl Ha pucyHke 13.
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PucyHok 13 - [abapuTHble pasmepbl U CXxema NOAKIIYEHNS AaTymKka TeMnepaTypbl

MpumevaHue. BMecTo NpoBOAHMKOB CUHENO U KPacHOro LIBETOB BO3MOXHO NPUMEHeHue
NPOBOAHMKOB APYroro LBeTa.

lMocne MoOHTaxa M MNOAKMYEHUS NPOBOAOB HeobxogMMO nofdaTb NUTaHWe Ha pene u
nNpou3BeCcTM MNpoBepKy ero pabotocnocobHocTn. [na 3Ttoro HeobxoaMmo MNOCMOTPeTb B
pexnumMe WHOMKaAUUKW 3HAYeHUs TeKyLMX MapaMeTpoB MO HanpsXXeHW, 4YactoTe CceTw,
TemnepaTtype (ecnv NOAKMYEH AaTyMK) U COMPOTMBIEHUIO udonauuun. Janee Heobxogmmo
BKMIOYUTL / BbIKMIOYUTL  Heobxoaumble PyHKUMKM, noporn cpabaTbiBaHUMS MO TOKY,
HanpsXeHuto, BpeMeHun 1 Temnepatype (Mpu Hanuuuu gaTtyvka) Kak onucaHo B pasgene 9
COrMacHO nepeyHs MNYHKTOB MEHI0 MporpaMMmpoBaHus npunoxexHus B. [Ona npoBepku
pabotocnocobHocTn cetn Heobxoaumo 3anyctutb MO «Relsis motor config» n yctaHoBuTb
CBA3b C pene.

11 NOPAOOK PABOTbI

Mpun nogade nutaHma Ha knemmbl “‘Hanpsk. A, Hanpsk. B, Hanpsk. C” konoagkn XT1
BbIxogHoe pene K1 “PaboTa” OTKMOYEHO, ero KOHTaKTbl 1-2 pa3oMKHyTbl, @ 4-5 — 3aMKHYThI,
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ceBeToamoaHbin nHankatop PaboTa umeeT kpacHoe cBe4deHne. B 9TOT MOMEHT BpeMEHMU
HaA4YHETCA MPOLIECC OLEHKM CreayrLlmx KOHTPONMPYyEMbIX NapamMeTpoB: a)
COMPOTUBNEHUSA N30NSALNN, B) BbIXOS YPOBHA HaNpPSXKeHUs 3a nNpeaenbl YCTaHOBIIEHHbIX

NOporoB MO MMHUMYMY WIM MakCUMymy, B) MNpaBWUIIbHOCTM 4epenoBaHus ¢as, T)
HanuMyue / OTCYTCTBME 3anunaHua KOHTaKTOB nyckaTens, a Takke (Mpy NOAKMHYEHHOM
AaTynke) n TemnepaTypbl. ECriv cCONpoTUBNEHMS M30NALUUN HE HUXE 3anporpamMMmMpOBaHHOIO
3Ha4YeHUs1, HanpsKeHne nuTalolen CeTM HaxoauTcs B npegenax 3anporpamMmMmMpoBaHHbIX
NMoOporoB N0 MUHUMYMY / MakCMmMymMmy no BCEM Tpem dpasam, yepenoBaHue a3 npaBurbHOE,
OTCYTCTBYeT 3anunaHuve KOHTaKTOB MyckaTtenda W u3MepeHHas Temnepartypa (npwu
NOOKITIOYEHHOM [aTyMKke) He NPEeBbIWAET YCTAHOBMIEHHOroO nopora, BbixogHoe pene K1
cpaboTaeT 4epes3 3anporpaMMMpoOBaHHOE BpeMsi OO0 Mycka, ero KoHTaktel 1-2 un 3-4
3aMKHyTCs, 4-5 — pasOMKHYTCHA, a CBETOAMOAHbLIN MHAMKaTop PaboTta 3aropuTcst 3eneHbiM
useToM. Perne nepexoanTt B pexumm oXnaaHus nycka anekrpogsuratens n MoXeT HaxoauTca B
HEeM CKOJbKO YyrogHO AOSro.

Mpy OTKNHOYEHHOWN (PYHKLMM 3annnaHna KOHTPOSb COCTOSHUSA KOHTaKTOB NycKaTtens unm
KOHTaKTOpa NpOM3BOAUTCA Cpasdy Mnocre nogayv MNUTaHus Ha pene u npu Hanmmyuum ux
3anvnaHna BHYTPeHHee pene ynpasneHus K1 He BKMYMTCHA, a CBETOAMOAHbLIN MHAMKATOP
PaboTta 6yaeT nmeTtb KpacHoe cBeyeHune. [onHoe OTKNoYEHNE (PyHKLMM NPOUCXOANT TONbKO
nocre nepeBoro nycka anektpoasuratens. lNepen nocnegywowumMmn nyckamm  (HopMasnbHbIMU
UM MOBTOPHbLIMM MOCMEe aBapuKHbIX)  KOHTPOSIb COCTOAHWSA KOHTAKTOB MycKaTtens wunu
KOHTaKTOpa He BedeTcsl, BHyTpeHHee pene ynpasneHus K1 BknioyaeTcs M CBETOAMOLHbIN
nugmkatop PabGoTa 3aroputcsi 3eneHbIM LIBETOM.

11.1 PabGota B py4yHOM pexnme

[na paboTbl B py4HOM pexmme HeOBXOOMMO yCTaHOBUTL Nepeknoyvatens S2 (pUCyHOK
6a,66) B nonoxeHne “ P “ u HaxaTb KHOMNKy nycka anektpogsuratens S1. Ha
3anporpaMmMMpOBaHHOE BPeMS MyCka OTKMYaeTCs 3BEeHO 3almTbl No BGrIoKMpoBKe poTopa u
MWHMMaNbHOMY HarpsiKeHuo.

Mpn ncnpaBHOCTK anekTpoaBuraTensa ceetoanoaHbli nHankatop Harpyskal/lleperpyska
3aropuTcs 3eneHbiM UBETOM. B pexume nHaukaumm MOXHO NMOCMOTPETb 3HAYEHUST TeKyLLUX
napameTpoB Mo TOKY, HANPSHXKEHUIO, YacToTe, Temnepartype

(ecnv nogkntodeH JaTyMk) W nocriegHee 3HadYeHue W3MEPEHHOro CONPOTUBIIEHUS
n3onauuKn nepes Nyckom, Kak onvcaHo B pasgene 8.

Bo Bpems pabGoTbl anektpogBuratenst perne MnoCTOAHHO KOHTPONMpyeT YypPOBHU
NUTalOLLEro HanpskeHns no  Kaxaonm dase, YPOBHW nNpoTeKkawwmx dasHbIX TOKOB,
aCUMMETPUIO TOKOB OTHOCUTENbHO CpedHero npoTeKalwLero Toka, TOK YyTEeYKM Ha Kopryc,
n3mepsieT Temnepatypy anekrpogsuratensa (Npyv MNOAKMOYEHHOM OaTyvMKe) W CpaBHUBAET C
noporamu NPOrpamMMHbIX HACTPOEK.

Mpn oBHapyxeHun HECOOTBETCTBUS U3MEPEHHbIX YPOBHEW MOporaMm HaCTPOEK,
BKMOYAEeTCs COOTBETCTBYKLWAA Muralowas uHAUMKauua U COOTBETCTBYHOLWMKA  Tanmep
3alepXXKn Ha oTknoYveHre. [Npun neperpyske No TOKY TakkKe 3aMblKatoTCH KOHTaKTbI

BHyTpeHHero perne neperpy3kn K3. Mo okoHYaHUM 3anporpaMmMuUpOBaHHOM 3aepXKn Mo
BPEMEHN U NPOAOKAKLEMCA MPEBbILEHUM Nopora HaCTPOWKK, PasMbIKalTCA KOHTaKThl
BHYTPeHHero perne ynpasneHus K1, 3axunraetcs COOTBETCTBYIOLMIA CBETOANOAHbBIA NHANKATOP
aBapvn, 3aMblKalOTCH KOHTAKTbl BHYTPEHHEro pene asapuun K2, a BHyTpeHHero

pene neperpy3kn K3 — pasmbikatloTcd. KaTywka 9nekTpoMarHuTHOro nmnyckatens
anekTtpoasuratens obectounBaeTca M aBuratenb oTknouvaetcs. Npu obpbiBe a3 Tanmep
3a[lEPXKKN He BKIOYaEeTCs, pa3MblkaHWe KOHTaKTOB BHYTPeHHero pene ynpasneHus K1 wu
OTKNIOYEHME anekTpoasuraTens npomcxogut Yepes 1 c.

Ecnn ypoBHM nuTaloLWero HanpspkeHna no Kaxaon dpase, ypoBHU NpoTeKaoLWwmx gpasHbixX
TOKOB, aCUMMETPUS TOKOB OTHOCUTESIbHO CpedHero MpoTeKkawlwero Toka C y4eToM
rmcTepesnca Bo3BpaLlaloTcs K HOpMe O MOMEHTA OKOHYaHUs paboThbl
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COOTBETCTBYIOLLEro Tammepa 3adepXKM Ha OTKMYeHne, TO COOTBETCTBYyHOLLAdA
MUralowaa MHAMKaUMa racHeT U perne npoJoSiKUT CBOK paboTy, He pa3Mbikas KOHTAKTOB
BHYTpeHHero pene ynpasneHuna K1. Ecnv npoucxoguna neperpyska no TOKYy, pas3MblKaroTCs
KOHTaKTbl BHYTPEHHErO pene neperpyskn K3.

[MOBTOPHbIA MyCK 3NeKkTpoaBuratensi nocne aBapUMHOrO OTKMIOYEHMSI BO3MOXEH Mpu
BO3BpaTe TeKyLlMX MapaMeTpoB B npeeribl 3anporpaMMMPOBaHHbIX 3HAYEHUNA C YyYeTOM
rmctepesnca. NoBTOpHbIE NYCKM BO3MOXHbI 40 MCHEpPnaHus 3anporpammMMpoOBaHHOrO NMMUTa
MOBTOPHbIX MYyCKOB, O YeM CBMAETENbCTBYET 3aropaHne CBETOAMOAHOrO MHAMKaTopa
OrpaHu4yeHue nyckoB. [lpy 3TOM npoucxoguT 3anoOMMHAHWE aBapUMHBLIX 3HAYEHUA TOKOB
das, HanpskeHus a3, acMMMeTpum TOKOB, TemnepaTypbl anekTpoasuratens (npu
NOAKMIOYEHHOM [OaT4yMKe), KOTOpble€ MOXHO MOCMOTPETb B pexume uHAMKaumuM, n pabota
anekTpoasuratens 6nokupyeTca. YYeT KOnuMyecTBa MOBTOPHbIX MYCKOB, CBSA3aAHHbIX C
aBapUMHBLIMU OTKITHOYEHUAMMN NO HAMNPSPKEHUIO HE BeaeTCs.

Onsa copoca n pasbnokMpoBKU perie HeO6XO0AUMO HaXaTb U yAepXUBaTb HaXKaToun
B TeYeHUM 5-TU ceKyHA KHONKy <« Ha nepeaHen NaHenu UnvM OTKNOYUTb NUTaHue
pene. [1py 3TOM NPONCXOANT BOCCTAHOBIEHMNE KONMMYECTBaA pa3peLleHHbIX MOBTOPHbIX MYCKOB
A0 N3HavanbHO 3anporpaMMmMpoOBaHHOIO 3HAYEHUS.

Ecnu B TeyeHnn 30 MUH. KONMYECTBO MOBTOPHbLIX MYCKOB, CBA3aHHbLIX C aBapUWHbLIMU
OTK/IOYEHNSIMWU N0 KaKOMYy-IMBO M3  KOHTPONUPYEMbIX NapameTpoB He  [OCTUIMOo
paspeLLeHHOro KonuyectBa (orpaHnYyeHne MycKOB He HacTynuno), TO Torda npouCXoauT
BOCCTAHOBMNEHME  U3HA4YanbHO  3anporpaMMMPOBAHHOIO  KONMYECTBA  paspeLLeHHbIX
MOBTOPHbIX MYCKOB. Y4YeT KonuyectBa MOBTOPHbLIX MYCKOB, CBSA3aHHbIX C aBapUMHbIMM
OTKITHOYEHNSIMIN MO HAaNPSKEHUIO HE BEAETCS.

lMyckn anekTpoaBuratens mnocre pyqyHOro OTKMYeHMs (He aBapurHoro, a no
Heo6Xxo4MMOCTIN) NOBTOPHBIMWN HE CHUTAIOTCH U UX y4ET HE BeaeTCs.

[ns ocTaHOBKKM anekTpoaBuratens HeobxoammMo HaxaTb KHomnky S3 (pucyHok 6a,66). B
WHTEpBanax Mexay nocrneaylwmmMm nyckamum Mpou3BOANTCA OLEHKa KOHTPONMpyeMbIX
napameTpoB MO HaNpPsXXEHW0, COMPOTMBIIEHUIO M30MAUMU, HanMyuusa 3anunaHus KOHTaKTOB
nyckatens wnu KoHTaktopa. B cnydae BbIxoga ux 3a npegenbl OONYCTUMbIX 3HAYEHUHN,
cseTognoaHbIn uHaukatop PaboTta 3aropaetca KpacHbIM LBETOM, BHYTPEHHee perne
ynpasneHusa K1 oTkniovaeTtcs n 6nokMpyeT BKITHOYEHNE anekTpoaBuraTens.

11.2 PaboTta B aBTOMaTU4ECKOM peXnme

PaboTa 3BeHbeB 3alluTbl AneKTpoaBUraTens B aBTOMAaTUYECKOM peXmnme aHarnormyHa
pabote B pyyHoM. [na paboTbl B aBTOMATUYECKOM pexXuMme HeobxoguMMoO YCTaHOBUTb
nepekntoyaTens S2 (pucyHok 6a,60) B nonoxeHue “ A “. [locne nogaym nutaHus Ha pene u
OTCYTCTBUN aBapurHbIX 3HayYeHun KOHTPOSIMpYEeMbIX napamMmeTpoB yepes
3anporpamMMpOBaHHOE BPeEMS 3aepXXKn 40 NepBOro nycka BHyTpeHHee perne ynpasneHus K1
3aMKHET CBOM KOHTaKTbl M BKMAOYUT anekTpoasuratens. CBetoanoaHbii nHaukatop PaboTa
3aropuTca 3eneHbiM LUBeTOM. Ha Bpemsa nycka anektpogsuratensa OTKMAYaeTcs 3BEHO
3awnTbl N0 BNOKMPOBKE poTOpPa M MUHUMASIbHOMY HaNPSXKEHMIO.

Ecnn  ucnonb3dyeTcs BHelwHee ynpaeneHwe, To cpabaTtbiBaHWe BHYTPEHHEro pene
ynpasneHus K1 n nyck anekrpoasuratensd npoMsongeT rnpu oTCyTCTBUM aBapUNHBLIX 3HAYEHU
KOHTPONMMpYeMbIX NapamMeTpoB 4epes3 3anporpaMMmpoBaHHOE BpeMs 3afepXku A0 NepBoro
nycka nocne 3amblkaHusi kKOHTakToB 10 — 11 pasbema XP4 B uenu BHELLHEro ynpasfieHus.
[Mpn nocnegyowmx nyckax anekrpoasuratens npu 3ambikaHum koHTakToB 10 — 11 pasbema
XP4 3agepxku no BpeMeHU He NPOUCXoauT.

Mpn ncnpaBHOCTM anekTpoaBuraTens cBeToanoaHbi niaukatop Harpyska/lleperpy3ska
3aropuTcs 3erieHbiM LBETOM U B peXuMMe UHAMKALUUU MOXHO NMOCMOTPETb 3HAYEHUS TeKyLLUX
napameTpoB MO TOKY, HanpsbKeHuto, YactoTe, TemnepaTtype (ecrnv MNOAKMYeH AaTyuk) U
nocrniegHee 3HayYeHue U3MEepPEHHOro CONMPOTUBIEHNA N30NALMU Nepes MyCcKOM, Kak OnucaHo B
pasgene 8.

Bo Bpems pabGoTbl anektpoaBuratenst pernie MNoCTOAHHO KOHTPONMpyeT YypPOBHU
NUTalOLLEro HanpskeHns no  Kaxaonm dase, YPOBHW npoTekawwmx dasHbIX TOKOB,
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acCUMMETPUIO TOKOB OTHOCUTENBbHO CpedHero MpoTeKallwero Toka, TOK YyTEeYKM Ha Koprnyc,
n3mepsieT TemnepaTypy anektpoasuratensa (Npyv NOAKMIOYEHHOM OaTyMKe) U CpaBHMBAET C
noporamu NPOrpamMMHbIX HACTPOEK.

Mpn oBHapyxeHun HECOOTBETCTBUS U3MEPEHHbIX YPOBHEW MOporaMm HaCTPOEK,
BKMOYAETCs COOTBETCTBYKOLAA Murawowas uHAUMKaUuMS U COOTBETCTBYHOLWMKA Tanmep
3afepXkn Ha oOTknodeHne. [lpu neperpyske NO TOKYy Takke 3aMblKalOTCs KOHTaKTbl
BHyTpeHHero perne neperpy3kn K3. 1o OKOHYaHMM 3anporpamMMMpOBaHHON 3aep>KKU Mo
BPEMEHN W MPOAOSKAIOLWEMCS NPEBbLILEHUN MOPOroB HACTPOMKKU, Pa3MbIKAOTCA KOHTaKThbI
BHYyTpeHHero pene ynpasneHus K1, saxuraetca cOOTBETCTBYHOLMIA CBETOAMOAHbBIN UHOMKATOP
aBapv, 3aMblKalOTCA KOHTaKTbl BHYTpPeHHero pene asapun K2, a BHyTpeHHero pene
neperpyskm K3 — pasmbikatoTcsa. KaTywka anekTpoMarHUTHOroO nyckatens anekrpoasuraTens
obectounBaeTcsa wn paBuratenb oTknodvaetcsa. [lpy obpbiBe a3 TanMmep 3adepXku He
BKMOYAETCS, pas3MblKaHWE KOHTaKTOB BHYTPEHHero pene ynpasneHna K1 n oTknwoyeHue
anekTpoaBuratens nponcxoaut Yyepes 1 cek.

Ecnn ypoBHM KOHTpONMpYeMbIX NapaMeTpoB, BbllLeALmnX 3a MOPOrn HacTpoeK, C y4eToM
rmcTepesnca BO3BpALLAOTCA K HOPME OO0 MOMEHTa OKOHYaHus paboTbl COOTBETCTBYHOLLEIO
TarvMepa 3afepXKM Ha OTKIYEeHMe, TO COOTBETCTBYIOLAA MUralwwas nHanKaums racHet u
pene npogomkaeTt cBol paboTy, He pa3Mblkas KOHTAKTOB BHYTPEHHEro perne ynpasneHuns K1.
Ecnn npoucxogmna neperpyska no TOKY, pa3MblKalOTCA KOHTaKTbl BHYTPEHHero pene
neperpysku K3.

[MoBTOPHBIA MyCK anekTpoABuratend nocrie aBapuMHOIO OTKITOYEHUS BO3MOXEH Npu
BO3BpaTe TeKyLlMX MnapaMeTpoB B npefesribl 3anporpaMMMpPOBaHHbLIX 3HAYEHUNA C Yy4eTOM
rmctepesnca. OH NponcxoguMT aBTOMaTUYECKU, a KOSIMYECTBO MOBTOPHbLIX MYCKOB OrpaHU4eHo
3anporpamMMpoBaHHbIM 3HaYeHneM. Korga aToT NIMMUT ncHepnaH, 3aropaeTcsa CBETOANOOHbIV
nHgmkatop OrpaHuyeHue MycKoB M NPOUCXOAUT 3anoOMWHAHWE aBapUMHbIX 3HAYEeHUN TOKOB
das, HanpskeHus a3, acMMMETpPUM TOKOB, TemnepaTtypbl (ecnu MNOAKMYEH AaTyuk),
KOTOpble MOXHO MNOCMOTPETb B pexume wuHauKaumm, a pabota anekTpoasBuratens
6noknpyeTtca. [ina copoca n pasdbnokMpoBaHusa perie He0O6XoAUMO Ha 5 CeKyHA HaXaTb U
yAepXKuBaTb HaXKaTon KHONKy <« Ha nepeaHen naHenu unm oTKIOYUTbL NUTaHWe pene.

Ecnu B TeyeHnn 30 MUH. KONMYECTBO MOBTOPHbLIX MYCKOB, CBA3aHHbLIX C aBapUWHbLIMU
OTKIIOYEHNSIMWU N0 KAKOMYy-MBO M3  KOHTPONUPYEMbIX NapameTpoB He  [OCTUIMOo
paspeLLeHHOro KonuyectBa (orpaHn4yeHne MycKOB He HacTynuno), TO Torda MnpouCXOoauT
BOCCTAHOBMEHNE  M3Ha4anbHO  3anporpaMMMPOBAHHOIO  KONMUYecTBa  paspeLueHHbIX
MOBTOPHbIX MYCKOB. Y4YeT KonuyectBa MOBTOPHbLIX MYCKOB, CBSA3aHHbIX C aBapuUMHbIMM
OTKITHOYEHUSIMU NO HaANPSKEHUIO HE BEOETCS.

[na ocTtaHoOBKM anekTpoaBuratensa HeobxoaumMo HaxaTb kHomnky S3 (pucyHok 6a,60),
NMEIOLLYI0 MEXaHUYECKYI0 CaMOBNOKNPOBKY HaXKaTus.

12 PABOTA C [10 «RELSIS MOTOR CONFIG»

Ana ycranoBkm MO «Relsis motor config» Heobxoaumo ckonupoBaTb C KOMMAaKT-AMCKaA,
KOTOpbIN BXOAUT B KOMMMEKT NOCTaBKK, kKaTtanor «Relsis motor config» Ha xecTtkun guck MK,
OTKPbITb €ro U 3anycTuTb hann relsis_rdc.exe.

[ns ycTaHOBKK CBA3M C penie Heobxoanmo:

a) ycTaHoBWUTb MOPT OobMeHa M HacTpoUTb MapameTpbl CBA3W (puUCyHOK 14), BbibpaB
NYHKT «HacTponkn» rmaBHOro MeHto, a 3atem - «Hactponku nopray;

6) HaxaTb KHOMKY «YCTaHOBKa CBA3W».

3atem B OTOOpaeHHOM chnucke HeobxoaMmo BblIOpaTb pene, CBA3b C KOTOPbIM
yCTaHOBIeHa U ABaxAbl LWEenKHYTb eBOM KHOMKOW MbIWK No Hagnucu. [locne aTtoro ctaHyT
AOCTYMHbIMM BKNagkn «Tekywme 3HadeHusa», «KoHdurypauus», «YnpaesneHue pene» u
«KypHan cobbitun» (pucyHok 15). [ns OTKNIOYEHUS CBA3U C perne HeobxoouMo HaxaTb
KHOMKY «OTKMO4YEHNE CBA3NY.
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setup x|

— Settingz

For CETR ~

Baud rate I 13200

Data bitz I 8
Stop bitz I 1
Parity I None

L LefLefLef e

Flows contral IN':'”E

] Cancel

PucyHok 14 - YcrtaHoBKa napamMeTpoB CBS3U

YcTaHoBKa CBS3U OTKkntoyeHne cBa3n

# PEICIC motor config v1.0 : -0 x|
MpofparMa  HacTpoikd - MoMows

A | @ 2 | B | ® B = ®m | %

CEAZL C YCTROMCTESMH | KoHpHrypalHs |

YCTPORCTED N1 B ceTH ﬂ
CEA3ZM C YCTPOMCTEOM M2 HaT
CEAZM C YCTPOMCTEOM M93 HeT
CEA3ZM C YCTPOMCTEOM M99 HaT
CEAZM C YCTPOMCTEOM M9S5S HeT
CEASM C YCTPOACTEOM MI6 HET
CEAZM C YCTPOMCTEOM MI7 HeT
CEAZK C yCTPOACTEOM MES HeT

CEAZKM C yCTROACTEOM M21Z HeT
CEAZK C YCTROMCTEOM M213 HeT
CEASKM C yCTROACTEOM M214 HeT
CEA3M C YCTPOMCTEOM MNE1S HeT
CEAZK C yCTROACTEOM M216 HeT
CEAZM C YCTPORCTEOM M217 HaT
CEAZKM C yCTROACTEOM M21E HeT
CEAZM C YCTPORCTEOM M2 19 HaT
CEAZM C YCTROMCTEOM M220 HeT
CEAZM C YCTPORCTEOM M221 HaT
CEAZK C YCTROMCTEOM MN222 HeT
CEA3ZM C YCTPORCTEOM MN223 HaT
CEAZK C YCTROMCTEOM M224 HeT
CEASM C YCTPOHACTEOM M2Z5 HeT
CEAZK C YCTROMCTEOM MN226 HeT
CEAZK C yCTPORCTEOM M2Z7 HeT
CEAZK C YCTROMCTEOM N228 HeT
CEASK C YCTROACTEOM M229 HeT
CEAZK C YCTROMCTEOM M230 HeT
CEAZK C yCTROACTEOM M231 HeT
CEAZK C YCTROMCTEOM M232 HeT

PucyHok 15
Ha Bknagke «Tekylwime 3HavyeHusA» (PUCYHOK 16) oToBpakatoTCca Tekylue 3HaYeHus

N3MepsieMbIX MapamMeTpoB, COCTOSIHWE BXOAOB BHELLUHEro YrpaBreHusi, CBeTOAMOAHbIX
WHOVKATOPOB Ha nepedHer naHenM W BbIXOOHbIX pene, a Takke [Jarta U Bpems,
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OTCUYMTbIBAEMble YacaMn pearnbHOro BpeMeHu. Ha aTon Bknagke eCTb KHOMKW ynpaBneHus
pene «PaboTta», kBuTUpoBaHuA (cOpoca u pa3bnoknpoBaHWsa perne), CUHXPOHM3auum c
CUCTEMHbIMK gaTon n BpemeHem [K, a Takke yCTaHOBKM [aTbl M BPEMEHM YACOB peasibHOro
BPEMEHMN.

Mony4yaemble C pene [OaHHble MOXHO OOHOBMSATL OOHOKPATHO MMM aBTOMAaTUYECKW,
HaXKMMasi COOTBETCTBYHOLLYK KHOMKY BKNagkuM «Tekywme 3HaudeHus». [ns aBToOMaTU4ecKoro
0BOHOBNEHUs JaHHbIX HEOH6XOAMMO B OKHE, NOSABMSOLWEMCS NOCNe HaXaTUA COOTBETCTBYIOLLIEN
KHOMKW, YCTaHOBUTb Tpebyembin nHTepBan obHoBneHus (pucyHok 17). JonyCTumbi guanasoH
nHtepsanos — (1...60) c.

[Mpn HacTynneHuu OrpaHUYeHUst MyCKOB, MOMUMO TEKYLLMX 3HAYEHUA U3MepsieMblX
napameTpoB, CrneBa OT BEPTUKANbHOW JNUHUN MNOSIBAAKTCS 3arOMHEHHble 3HaYeHUs Ha
MOMEHT NocrneaHero aBapunHOro OTKMYEHUS aneKkTpoaBUraTens.

BkntoyeHue/BbIkNtoYeHNEe pene «PaboTta» ocylecTBnsaeTcq HaXxaTnem
COOTBETCTBYHLUUX KHOMOK YNpaBreHus.

OpHokpaTHoe obHoBneHne  ABToMaTm4yeckoe obHOBMEHME

# PEJICIC motor config wi.1
Mporparma Hactpoikg T

= & | C o | & [ B B & ®§ | %

CEASL C YCTPOACTEAMH  TEKYLLHE SHIYSHKS | KoHDHrypauHa I ¥NpaEneHHe pene I HypHan cofbITHA I

=10l x|

~CocToAHWe
SHaveHa Teryime
A 000, 0 & Bzoa () Pafiota
Tok B 000,0 A
c e () Myck Pene @ Asapua
.| 221 B O 2-8 CTyneHob 0 Meperpysxa
HanpsaxeHwe B 222 B
C 216 B | [MHAMHALLMA
JHEHE. TENAOBOH IHEPT MK o o paBora
TemMnepartypa ABHraTenia +27 =C
AHTHWBHAA MOLLHOCTE 0,0 xBr 0 Harpyzaka,/Meperpyzsxa
PeaKTvBHaA MOLWHOCTb 0,0 xBAp
OrpaHv4yeHVe NycHos
MonHas MOWHOCTh 0.0 xBA 0 p ¥
cos th ABMraTens 0,00 0 Hepaorpyaka
YacToTa cetM 50 I'u
ACHMMETPKWA
ACHMMMETpMA TOKOE das 0 =% 0 p
TOK YTEUHH 0% | @ ¥Yreuxa
ConpoTHENEHWE M3I0MALLMK 1,2 MO
MoTopecypc 99999 . o
i T @ u< KewWTWpoBaHWe |
0 MonaLus ¥npaeneHqe pene
Jlata 00.00.2000 Bpemsa 00:04 @ sanmane P p
Pabota |
@ T°C:
ABC Cton |
[10.06.2008 T e = @
—0bpbie dazbl
YCTAHDBHUTE |
o Mo Hanpa*<ed-H 0 no ToKY

PucyHok 16 — Bknagka TekyLmx aHavyeHnn
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WHTepean obHOBEe X

BEeauTe BpEMA (1,.60) cek

i

(04 I Cancel

PucyHok 17 — YctaHoBKa nHTepBana obHOBNEHMS

C6poc n pasbnokmpoBaHMe pene OCYLLECTBSETCA HaXXaTUeEM KHOMKM «KBUTMpOBaHMEY.
HeobxoanmMo NoOMHUTL, 4YTO Npu paboTe B aBTOMATUYECKOM peXUMe KBUTUpPOBaHWE NpuBoauT
K NYCKy aneKTpoasuraTensi, Tak kak KOHTakTbl pene «Pabota» BKOYEHbl HENOCPEACTBEHHO B
Lenb KaTyLWKn nyckaTensa unm KoHTakTopa (PUcyHkn 6a 1 66).

[Ns CMHXPOHM3aUMM BCTPOEHHbBIX YaCOB pearibHOro BPEMEHM C CUCTEMHOM OaTOn U
BpemeHeM [1K HeobxoauMmo HaxaTb KHOMKY «CUHXpOHM3auus». [Ons pyyHOM uxX Koppekuuu
Heo6xo4MMO BbICTaBUTbL Tpebyemble AaTy U BPEMS, a 3aTeM HaxaTb KHOMKY «YCTaHOBUTbY.

Mpn 3amblkaHUM BXxo4a BHELWHEro YyrpasfeHUd W BKIIOYEHUMUM BbLIXOAHOMO pese
3aXMraeTcsa COOTBETCTBYHOLNMA eMy uHAaukaTop. WHaukaTopbl, oTobpakallmne CocTodHue
CBETOANOOHbIX UHOMKATOPOB Ha NepeaHen naHenu pene, 3aXXurarTcs Mo aHanorMm ¢ HUMMW.
[Mpn BKNOYEHHOM 3neKkTpoaBuratene n obpbiBe dasbl MO TOKY UMW HAMPSXKEHUIO 3aXUraeTcs
COOTBETCTBYHOLLMIA EMY NHOUKATOP.

Ha Bknagke «KoHdurypauma»  (pucyHok 18) npmBOOUTCSA CMUCOK MYHKTOB MEHKO
nporpaMMUpoOBaHUSA MO aHanorum ¢ otobpaxaemMbiM Ha uMHAMKaTope pene. Ons nonyyvyeHus
yCTaBOK, 3anporpamMMupoBaHHbIX B pefie, HeobXxoaMMo HaxaTb KHOMKy «CuyuTbiBaHWE U3
perne». B rpade «3HavyeHne» NoABATCA 3HA4YEHNSA YCTaBOK.

Ona u3aMeHeHMA ycTaBOK Heobxoaumo BbibpaTb Tpebyemblt NyHKT M3 Cimucka u
ABaXAbl LUENKHYTb NO HEMY fieBOW KHOMKOW Mblwun. I3MeHeHue n 3anucb yCTaBoOK B pene
paspellaeTca TOSMbKO rnocne BBedeHuda napons. [Npyv nOBTOPHOM LUENYKE FIEeBOM KHOMKOM
MbILK MO TpebyeMoMy NyHKTY CrMcKa Nocne BBeEAEHUSA Napons, NOABASIETCA OKHO CO CTPOKOM
AN U3MeHeHnsa napameTpa, Takke MHgopmauma o AoNyCTUMOM AnanasoHe 3HadeHun. [pu
LesiyKe NOo MYHKTY BKITOYEHUS/OTKITIOYEHUS (PYHKUMM NPOUCXOOUT U3MEHEHMEe Hagnucu, a B
rpacdpe «M3meHeHue» nosiBnseTcs 3Be3godvka. [ns 3anucu ycTaBoOK B pene nocne wux
N3MeHeHna HeobxooMMO HaxaTb KHOMKY «3anucb B pene». lNocne BBeaeHWs napons ectb
BO3MOXHOCTb 3arpyxaTtb Tpebyemylo KoHpurypaumio wn3 danna, a TakkKe COXpaHATb
YCTaHOBIEHHYIO KOHUrypauumio B pavn. [ina atoro criyxat KHONKM «3arpyska u3 danna» u
«3anucb B hanny». lNocne 3anncu yctaBoK B pene NOBTOPHbLIN AOCTYN K PEXUMY U3MEHEHMS
KOH(purypaumm Bo3MOXeH TONbKO Npy NOBTOPHOM BBOAE Napons.

Ona nameHeHnA naponsa HeobxoAMMO BbibpaTb COOTBETCTBYIOLLUMA NMYHKT U3 CrMCKa U
ABaXAbl LWENKHYTb MO HEMYy feBOW KHOMKOM MbIwn. B noaBmBLUEMCA OKHE crnefyeT BBECTU
cTapbli Naposib, a 3aTem ABaX4bl HOBbIN U HaXaTb KHOMKY «3anncb B peney. lNaponb gomkeH
COCTOSITb U3 4-X NponucHbIX ByKB aHrnuinckoro andgasunta. 3aBoackon napons: BBBB
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CuntbiBaHve n3 pene 3anucb B perne

Z PENCIC motor config v1.1
Mporparra HacTpoidkd — CorMoulks

=10l x|

B & | @ ZN T

CEAZE C WCTPOHCTEAMK I TekryIWHE SHAHEHKA KoHdHrypauma I}"I‘IDEBHEHHE pene I HypHan cobeITHIA I

MYHET & MEHH pEnE | HazEaHHe napaMeTpa | IHAHEHHE | lzMEHEHKHE |

'-'_;' KoaddruymenT TpaHchopralmm 1 ﬂ
-’.‘ HoMWHANLHLIA TOK 3INEKTPOABUraTens, A 5,00
i:.‘ HoMWHANLHLIA TOK 2-A CTYNeH , A [dyrHK. oTin,
:_,l' KpaTHOCTL NEPErpyskd 2,0
-l' MWHKWHANLHBLIA TOK INEKTPOABMraTens, %o 50
L_, AxanazoH acCHMHMETPHH TOKOE, %o 20

”E Tok ¥TEYKH, %o 10
) _’.‘ COoNpoTHENEHHE H3I0NALHH, MOM 0,5
'L_;' HoMrHanbHoe HanpaxeHwe, B 220
E_,l' MakcvmansHoe HanpaxeHwe, B 250
i-_l' MWHMMANLHOE HANPAXEHWe, B 190
'L, NcTepesvc MHHMManEHO O HanpaX¥eH4a, % 10
'-'-_ MakcHMMansHan TeMnepartypa, °C 50
':,l' KonWYecTBO NOBTOPHEIX NYCKOB 1]
'E_ Janeps¥ka A0 NycKa, C 2
'-_ Bpema nycka, C 1
i-'_’l' Bpema 20 NOETOPHOr0 NYCKa, © 5
-,l‘. 3aAepMKa N0 MMHUMaNbHOMY TOKY, © 5

_.: e T e e e e e e e e 10 LI

PucyHok 18 — Bknagka koHdurypaumm

Ha Bknagke «YnpasneHue pene» (pucyHok 19) otobpaxaloTcs KHOMKM Ans ynpaBneHus
BbIXOAHbIMX pene. [locTyn K ynpaBneHWI UMW CTAHOBUTCS BO3MOXHbIM TOMbKO Mocne
OTKMOYEHNss anekTpoasuratens (OTCYTCTBUM TOKOB). JTOT PEXMM MO3BOMNSET MNPOBEPSATb
MCMNpaBHOCTb Lienewn ynpasneHns n curiannsauun. [ina ynpaesneHvs anekTpoasuratenemM ero
McrnonbL3oBaTh 3arnpeLLaeTcs.
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# PEJICIC motor config w1.1 1ol x|
MporpamMmMa HacTpoFkd — MomMolE
g & | ¢ @ | | - m | W

CEASE C YCTPOACTESMM I TERYLWHE SHAHEHHA I KoHdmrypauns  ¥NPSENSHHE pens I}K';-'pHan COBBITHA I

YnpagneHve pene

{0 Pafota BrAHIUATE | | BbIKJIHOYMTD |
@ Aeapun BHAHIUMTD | BbIKHIUMTL |
0 Neperpy3ka BHAHOUMTH | BoiarouMmb |

PucyHok 19 — Bknagka ynpaeneHus perne

Ha Bknagke «KypHan cobbitniny (pucyHok 20) Npu HaxaTuM Ha KHOMKY CYUTbIBAHUA U3
perne NpoucxXoauT 3arpy3ka AaHHbIX XypHarna cobbiTuin. B HMWXXHEN YyacTn okHa oTobpaxaeTcs
COCTOSIHME rpouecca 3arpyskM, a NpoKpyTKa CTpaHuL XypHana CTaHOBUTCA [OOCTYMHOW
TONbKO MOCINe ero 3aBepLUeHus.

XKypHan paccuntaH Ha 100 cobbiTnin. CTpaHuua cobbiTUA COLEPXKNT:

a) nopsigKOBbLIN HOMEP;

6) A[aTy u Bpems BO3HUKHOBEHUS COObITUS;

B) HaummMeHoBaHue coObITuS;

r) AaHHble 06 aBapuiHbIX NapaMmeTpax.

B cTtpoke nog Homepom 1 oToOpaxkatoTcs AaHHbIE CTPpaHuLUbl nocrnegHero cobbitus. MNpwu
BO3HMKHOBEHMM MOCMEAYOWNX COBbITUA NPOUCXOAUT CMELLEHWE CTpaHuL >XypHana Ha
KONMMYeCTBO, paBHOE KONMUYECTBY NpoUCLLIEeLWMX CODbITUN, a CTpaHWLbl, KOTOPblE HAXOOATCS B
KOHLe cnucka, yaanawtca u3 namatu. MNpy BO3HMKHOBEHMM aBapUNHbBIX CUTYaUUn B KOFIOHKE
MHpopmauun otTobpaxarTca 3HaYeHUA TOKOB M HaNpsKeHWn Ha MOMEHT asapuu, nmbo
CONPOTUBNEHNSA M3OMNALMM UMM TemMnepaTypbl Npu cpabaTbiBaHWMM 3alinUTbl N0 OAHOMMEHHOMY
napameTpy.

[aHHble XXypHana cobbITUin MOXXHO COXpaHuTb B (harne popmata MS Excel.
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CoxpaHeHue B dann CuntbiBaHME U3 pene

Z PENCIC motor config v1.1
Mporpamma HacTpoikd  MNoMowe

e & | ¢ @ [ ‘& || % | B = ® | %

CEASE C YCTROACTESMH I TekYILHE SHAYEHHA I KoHdHrypauHa I ¥npaeneHHe pene  AypHan cobeimii |

Homep | Aarta cobeiTHA | CobeITHE | MHbopmalms |
16 Z000.00.00 02:16:23 CTon gByraTens ;I
17 2000.00.00 02:16:21 Janunadve la=1,7A,1b=17A,Ic =004, Iyt =0 %, Ua =220
18 2000.00.00 02:16:20 06pwie dasbl Toka la=1,7A,1b=17A,Ic =004, IyTr =0 %, Ua =219
19 2000.00.00 02:16:19 NMyck ABHraTenna _I
20 Z2000.00.00 02:16:18 MoBTOpHaA rOTOBHOCTE pene
21 Z2000.00.00 02:16:13 CTton AB4rarens
: Z2000.00.00 02:16:08 ACHMMETPHWA TOKa la=1,78,1Ib=1,7A,Ic = 0,0 A, IyT =0 %, Ua = 220
23 2000.00.00 02:16:08 MWHWMANbLHLIA TOK la=1,7A,1h =17 A, Ic =0,0 A, IyT =0 %, Ua = 220
24 2000.00.00 02:16:05 Janunadve la=1,7A,1b=17A,Ic =004, I¥yT =0 %, Ua =219
25 2000.00.00 02:16:04 06pwie dasbl Toka la=1,7A,1b=17A,Ic =004, IyT =0 %, Ua =220
26 2000.00.00 02:16:03 NMyck ABHraTenna
27 2000.00.00 0Z:15:25 MNoBTOpPHAA NOTOBHOCTE pene
28 Z2000.00.00 02:14:40 MpeBsbieHya HANPAMEHWA lIa=00A,Ib=00A,Ic =0,0A,Iyr =0 %, Ua =255
29 Z2000.00.00 02:14:14 BKnoueHWe BTOPOR CTYNEeHH
30 2000.00.00 02:14:13 MoBTOpHaA NOTOBHOCTL pene
31 2000.00.00 02:14:13 PaspeweHye no sony " MYCK"
32 2000.00.00 02:14:13 3anpeT Ha 6xon "TIYCK"
33 2000.00.00 02:14:13 BbIKNHOUYEHWE BTOPOM CTYMEHW LI
]

PucyHok 20 — Bknagka »xypHana cobbiTui
13 TENEYNPABNEHWE U OBMEH OAHHBIMU 1O NMPOTOKOIJTY MODBUS RTU

TeneynpaBneHme n 0bMeH JaHHbIMU C pene, NnoAKI4YeHHbIMA K CETU OCYLLECTBIIAETCA C

nomowbio MHTepdenca RS-485 no npotokony Modbus RTU. B pene ucnonbaywotca 4
CTaHOapTHble M OAHa HecTaHaapTHasa yHkuma npotokona Modbus RTU. Wx HasHayveHue
npvBeaeHo B Tabnumue 5.

50

Tabnuua 5

CtangaptHble oyHKunn Modbus RTU
01 | YTeHme 3Ha4YeHnI BbIXOO0B (peanbHOe COCTOSIHME BbIXOAHbLIX pene)
03 | YteHune peructpa
06 | 3anucb pernctpa
05 | YnpaBneHue Bbixogamu (ynpaBneHue BbIXOAHbIMU pene)
HectangapTtHble oyHkuun Modbus RTU
07 | BbicTpoe uTeHue pene
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Apgpecauusa permctpoB pene ana pabotbl no npotokosnly Modbus RTU npuBegeHa B

Tabnuue 6.
Ta6nuua 6
Mo
Agpec Onucaxue AnanasoH | War | ®opmaTt YMOMUaHMIO
NHpopmaums o npoaykre (faHHble TONbKO AN YTeHns, pyHkums 03)
0000 | Onucanue pene (cumon 1 u 2) (32-127) F2 RD
0001 | Onucanwue pene (cumson 3 u 4) (32-127) F2 C-
0002 | Onncanue pene (cumBon 5 u 6) (32-127) F2 04
0003 | OnncaHue pene (cumon 7 u 8) (32-127) F2 KE
0004 | Onucanwue pene (cumson 9 n10) (32-127) F2 TZ
0005 | Bepcua 10 (1-65535) F11
0006 | Homep pene (1-65535) F1
0007- Peseps*
000F P
[AnarHocTuka pene (gaHHble TONbKo Anga YteHns, pyHkumsa 03
0010 M3mepeHune conpoTtmnsreHna (0-255) 1 F1
n3onaunn
0011 | NamepeHne 4acToThl CeTn (0-65535) 1 F1
0012 | NHamkaumsa Toka acCuMMeTpum (0-255) 1 F1
NHavkaumns 3Ha4YeHunsa
0013 | aKBMBaANEHTHOW TEMNIOBON (0-255) 1 F1
3Heprum
0014 V|HD,VIKaLI,VI$IV3Ha'~IeHVIFI (0-65535) 1 F13
N3MEepPeHHON TemnepaTypsbl
0015 | Tekywee 3HayeHumn Toka ¢asbl A | (0-65535) 1 F1
0016 | Tekywlee 3HayeHun Toka dpasbl B | (0-65535) 1 F1
0017 | Tekywee 3HayeHumn Toka ¢asbl C | (0-65535) 1 F1
0018 TekyLlee 3Ha4YeHUN HanpsXKeHUs (0-65535) 1 F1
dasbl A
0019 Tekyllee 3HaYeHUN HanpsXKeHUs (0-65535) 1 F1
dasbl B
001A Tekyllee 3HaYeHUN HanpsXXeHUs (0-65535) 1 F1
dasbl C
Tekyllee 3Ha4yeHne
001B | akBMBaneHTHOM TENIOBOW (0-255) 1 F1
3Heprum
001C | ] eKyuiee sHadenue (0-65535) | 1 F13
Temnepartypbl
001D- | 5o eps
001F P
0020 3Ha4veHue la, 3anoMmnHaeTcsa npu (0-65535) 1 F1
OrpaHN4YeHnmn NyCcKoB
0021 3HauveHue |b, 3anoMmnHaeTcsa npu (0-65535) 1 F1
OrpaHN4YeHnmn NyCcKoB
0022 3HauveHue Ic, 3anommHaeTca npu (0-65535) 1 F1
OrpaHN4YeHMM NyCcKOB
0023 3HayeHne | yr, 3anomuHaeTcs (0-65535) 1 F1
npv OrpaHMyYeHnn NycKoB
0024 3HayeHne Ua, 3anomuHaeTcs (0-65535) 1 F1
npv OrpaHNyYeHnn NycKoB
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MpopormkeHne Tabnunubl 6

3HavyeHne Ub, 3anomuHaetcs

0025 (0-65535) 1 F1
npv OrpaHMYeHnn NycKoB
0026 3HavyeHne Uc, 3anomuHaeTtcs (0-65535) 1 F1
npy OrpaHMYeHnn NycKoB
0027 | CocTosiHMe yCcTponcTBa (0-65535) 1 F5
0028 CocTosiHMe OMUCKPETHbIX (0-3) 1 F3
BbIXO40B
0029 | CocTosiHME OUCKPETHbIX BXOO0B (0-8) 1 F4
002A | cos ¢ (0-100) 1 F1
002B | AKTMBHast MOLLHOCTb (0-65535) F1
002C | PeakTnBHasi MOLWHOCTb (0-65535) F1
002D | lNonHas MOLWHOCTb (0-65535) F1
0028- Peseps
003F
[MapameTpbl pene (gaHHble ona yteHus un 3anncu, gyHkunmn 03 1 06)
0040 | Agpec pene (1-32) 1 F1 1
0041 | Hactpownkn nutepdenca (0-65535) 1 F7 2848(h)
Maponb
0042 (cmBon 1 1 2) (65 —90) 1 F2 BB
Maponb
0043 (cvmBon 3 1 4) (65 —90) 1 F2 BB
0042- Peseps
004F
[MapameTpsbl perne (gaHHble ansa 4YteHus u 3anvcun, pyHkumumn 03 n 06) rpynna‘i
0050 | Koddduument (1-200) | 1 F1 1
TpaHcopmaumm
0051 | HomuHanbHbIM TOK ABUrarens (0-65535) 500 (5A)
0052 HoMWHanbHbIN ~ TOK  BTOpPOMW (0-65535) 500 (5A)
CTyneHu
0053 KoacpcpmumeHT neperpys3km no (11-60) 1 F1 20 (2,0)
KOPOTKO3aMKHYTOMY POTOpY (1,1-6,0)
0054 [Mopor Bkno4veHWs 3BeHa (20 — 80)% 1 E1 50 %
MMUHUMasnbHOro ToKa
0055 | AcnmmeTpusa TOKoB pas (20 -50) % F1 30%
0056 | Tok yTeuku (5-10) % 1 F1 10%
0057 | ConpoTuBREHWE M30NALMM (2-10), (0.2-) 4 F1 5 (0,5 MOwm)
1,0 MOm) ’
0058 HacTtponka HoMMHanbLHoOro 220, B 1 F1
HaNpsPKeHUs
0059 HacTpolika ypoBHs (240-280), 1 F1 250, B
MaKCMManbHOro HanpsXXeHns B
005A HacTtpowika ypoBHs (150-210), 1 F1 190, B
MUHUMAsnbHOro HaNpPsiXXeHWs B
HacTponka ypoBHsi ructepesuca (5-20)
005B | 3BeHa MUHMManNbLHOro % ’ 1 F1 10, %
HaNpsPKeHUs
005B- Peseps
005F
HacTtponka ypoBHS (40-100)
0060 | makcumanbHOW TemnepaTypsbl °C ’ 1 F1 50, °C

aneKkTpoaBuraTens
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MpopormkeHne Tabnunubl 6

0061 | Konn4yecTBO NOBTOPHbLIX MYCKOB (0-100) 1 F1 5

0062 | Bpems 3agepxkun nepeg nyckom (0-30), c 1 F1 3,C

0063 Bpemss Bbixoga Ha pabounin (1-300), 1 F1 2 ¢
PEXUM

0064 Bpems 3agepxku 4o NOBTOPHOroO (1-120), ¢ 1 F1 2.¢
nycka.

0065 Bpemsi 3agepxku  BKINOYEHUNA (1-250), ¢ 1 F1 5 ¢
3BEHa MUHUMarbHOro TOKa.
Bpemsi 3agepxku  BKINOYEHUNA (5-100)

0066 | 3BeHa KOPOTKO3aMKHYTOro (0.5-10,0¢) 1 F1 10 (0,1 ¢)
poTopa

0067 Bpemsa 3agepxkm  BKNOYeHUA (1-120), ¢ 1 F1 5 ¢
3BEHa acMMMeTpun
Bpemsa 3agepxkm  BKNOYeHUA

0068 | 3BeHbeB  MakcumanbHoro  u | (1-250), ¢ 1 F1 5c
MWHUMAsnbHOro HaNpPsXXeHWN.

0069 Bpemsi BKNHOYEHHOrO COCTOSAHUSA (1-30), ¢ 1 E1 1, ¢
pene neperpysku

006A Bpems BbIKITFOYEHHOIO (1-30), ¢ 1 F1 1.¢
COCTOSIHMSA pere neperpysku

006B- Peseps

006F
3Ha4yeHns moTopecypca***

0070 | crapwwum paspsag (4acel), 1-oe (0-1) 1 F6
CNnoBo
3Ha4yeHne moTopecypca***

0071 | mnagwmn paspsg (4acel), 2-oe (0-65535) 1 F6
CNnoBo

0072 | 3HayeHns moTopecypca, MUH. (0-59) 1 F1

0073 | Jata/Bpems 1-oe cnoBo (0-65535) 1 F10

0074 | ata/Bpems 2-0e CrnoBo (0-65535) 1 F10

0075 | Jarta/Bpems 3-e cnoBo (0-65535) 1 F10

0076- Peseps

007F

®PyHKUMM (gaHHble AN YTeHusa u 3anucu, pyHkummn 03 n 06) rpynnail

0080 | ®yHKums BKN/BbIKN (6 pa3psaos) (0-64) 1 F8

0081 | dyHKuma Bkn/BbIKN (3 paspsga) (0-8) 1 F9

0082- Peseps

0084

Komangb! TeneynpasneHuns (pyHKUMs YTeHns coctosiHus - 01, pyHKums 3anmcu - 05)

TeneynpasneHne****  BbIXoOOM

0300 ABAPUA
TeneynpasneHne****  BbIXoOOM

0301 MYCK
TeneynpasneHme****BbIxogom

0302 MEPEIPY3KA

0303 | KButnpoBaHmne™****

*PesepBHOE agpecHoe NpocTpaHCTBO Bcerga untaetcsa kak 0. Ecnu oHo HaxoguTca B
obnacTtn, paspeLlleHHon ansa 3anucu, To 3annucb B pe3epB He BbI30BET OWMbKM, HO 1 He facT
pesynbTarta, a BCé paBHO OyaeT umTtaTtbes, kak 0.
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**Mpn  M3MeHeHun KoadbdumumeHTa TpaHchopmaLmMm aBTOMATUYECKM W3MEHSIOTCA
yCTaBKM HOMUHANbHOIO TOKa M TOKa BTOPOW CTyNeHu no hopmyne:
In, locr = KT * 5, roe
lh — HOMUMHarbHLIKM TOK. B amnepax,
locr — TOK 2-1 CTyNeHun, B amnepax,
KT — k03 pnumeHT TpaHcdopmauuu.
Mpn wunameHeHun kKoappmumneHTa TpaHchoOpMauum U3MEHSeTCs Takke U opmart
CYMTbIBAEMbIX W 3anuCbiBaeMblX 3HAYEHWN YCTaBOK HOMWHANbHOrO TOKA W TOKa BTOPOM
CTyneHu cornacHo tabnuvue 7.

Tabnuua 7

[nanasoHbl 3HaYeHNIN, KOTOpble
3anucbiBatoTca unu cantbiBaoTes B Modbus
npu gaHHOM KoaduumneHTe TpaHcgopmaumm

KoadbpuumneHT [lmanasoHsbl
TpaHcopmaumm, KT 3Ha4YeHnA 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 nepecunTbIBAaETCA U MUHMMAarbHbIN TOK AnanasoHa no opmyre:
Imn= KT * 5, roe

IMyH — MMHUManbHLIW TOK, B aMmnepax,

KT — KoapbpmumneHT TpaHchopmaumn.

***3anucb 0 B nobon na agpecos 70-71-72 npueegeTt Kk cOpocy moTopecypca, 3anucb
nboro Apyroro 3Ha4YeHUs BbI30BET OLIMOKY AnanasoHa AaHHbIX 3.

****TeneynpaBneHne nMeeT NPUOpPUTET HWXE, YeM annapaTtHaa YacTb. Hanpumep: npu
cpabaTtbiBaHUM pene aBapum M OLHOBPEMEHHOW MOMbITKE ynpaBneHus um, byget otocnaHa
owmunbka 4.

FF*KBUTUPOBAHNE BBIMOMHAETCS C MOMOLWb0 pyHKUMM 05, yCcTaHOBKOM «BbiIXO4a» B
coctosiHne ON. ®yHkumen 01 aToT agpec Bcerga untaetcs kak OFF.

CbopmaT 3arnncbiBaeMblX N CHUTbIBA€MbIX OaHHbIX NMpBedeH B Tabnuue 8.

Tab6nuua 8

dopmaTt OnucaHve

Llenoe uncno (ans TOKOB M MOLLHOCTEW ANS NpaBUibHOrO OTOGpaXxeHusa B
F1 amnepax, BaTTax U kBapax Heobxogumo genutb Ha 10, a ons cos @ —AenuTb
Ha 100 (100=1.0))

F2 [Ba cumona ASCII

CocTogH1e ONCKPETHLIX BXOOO0B
But 0 — yntaeTca kak 0

but 1 - Nyck
But 2 — BTopas cTyneHb
F3 But 3 — untaetca kak 0

But 4 — yntaetcsa kak 0
but 5 — yntaercsa kak 0
But 6 — yntaercsa kak 0
but 7 — 15 peseps

CocTosiHMEe ANCKPETHbLIX BbIXOAOB

But 0 — pabota pene K1 (PaboTa)

but 1 — pabota pene K2 (Asapus)

F4 but 2 — pabota pene K3 ([Neperpy3ka), ans umMnynbCHOro pexuma paboTbl
pene ykasblBaeTCs He peanbHOe COCTOsIHWE perne, a TO, YTO BKIHOYEH caM
PEeXUM neperpysku

Butbl 3 -15 — peseps
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MpopomkeHne Tabnuupbl 8

F5

But O - neperpyska no Toky dasbl A

But 1 - neperpyska no Toky ¢asbl B

But 2 - neperpyska no Toky casbl C

but 3 — aBapus no 6rnoknpoBke potopa

but 4 — aBapus N0 MMHUMarNbHOMY TOKY

But 5 — aBapus N0 MUHUMaNbHOMY HanpPsHKEHNIO
BuT 6 — aBapusi N0 MakCMManbHOMY HarMpPsXXeHUIo
but 7 — aBapus no YepegoBaHuto pa3s

But 8 — 06pbIB dhasbl N0 HANPSKEHMIO

buT 9 — aBapus no acummeTpun gas

But 10 — 06pbIB a3kl No TOKy

But 11 — aBapus No TOKy yTeudku

but 12 — aBapums No conpoTUBEHUO N30NALUN
but 13 — aBapus no 3anvnaHuo

But 14 — orpaHn4eHne KonuyecTsa NyckoB

But 15 — aBapus no npeBbILEHNIO TEMIepaTypbl

F6

Apgpec 70-71 copepxuT 3HadyeHue moTtopecypca B hex-coopmarte. B 70-m
agpece xpaHAaTcsa cTapwue gsa banta, B 71-m - mnagwme aea 6anta.Tak kak
MakcumaribHOe 3HadyeHne moTopecypca paBHO 99999 vacoB wnu B hex-
dopmaTte 0x1869F, To 3HavyeHue pernctpa 70 moxeT 6bITb Nnwb 0 nnn 1.

F7

HacTtponku nHtepdenca nepegavm aHHbIX
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 — 4yeTHbIN BUT NnapuTeTa
But 8 — HeYyeTHbIN BUT NnapuTeTa
But 9 - peseps

But 10 — peseps

but 11 — peseps

but 12 - peseps

But 13 — 1 cton-6ut

but 14 — 2 cton-6uTta

but 15 — peseps

F8

But 0 — KoHTpornb conpoTtusnenns naonsaumm (1 — Bkn, 0 — BbIKN)

But 1 - ®yHKUMSA MUHUManbHOro Toka (1 — Bkn, 0 — BbIKM)

Byt 2 - dyHKUMA KOpOoTKO3aMKHYTOro potopa (1 — Bkn, O — BbIKN)

But 3 - ®yHKUMS MMNYNbCHOMO pexnma pene neperpysku (1 — Bkn, 0 — BbIKN)
But 4 - ®dyHkuma Toka yTeuku (1 — Bkn, 0 — BbIKI)

But 5 - KoHTponb 3annnaHnsa kKoHTakToB nyckaTtens (1 — Bkn, 0 — BbIKI)

F9

But 1 - dyHKuMA BTOPOM CTyneHu anekTpoasuratens (1 — Bk, 0 — BbIKM)
But 2 - KoHTponb yepegoBaHus ¢as (1 — Bk, 0 — Bbikn)
but 3 - HeTt cpyHKuMKM, peseps

F10

dopmaT gaTbli/BpEMEHMU

Bant 0 — rog (nocnegHue 2 undpsl)
Bant 2 — mecsu

bant 3 — uucno

Bant 4 — vyacsl

Bant 5 — MuHYTHI

Bant 6 — cekyHAabl
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MpopomkeHne Tabnuupbl 8

dopwmat Bepcumn MO

=> (Mecsy npowmnskn) , ananasoH = (1...12)

But 7

But 9

but 12
but 13 => (Homep npowwmskn), ananasoH = (1...31)
but 14
but 15

But 0 -1 peseps (Bcerga 4yntaetcs kak 1)
F12 But 2 peseps (Bcerga umtaetca kak 0)
But 3 npoBepka, BkntodeH nu Myck (0 — Bkn, 1 — BbIKN)

But 0 -7 3Ha4yeHne TemnepaTtypbl
But 8 nnoc/muHyc (nnmoc — 1, MuHyc -0)

F13 But 9 (gaTumk nogkntoyeH - 1)
but 10-15 peseps.
Bant 0 — kog cobbITUA (3Ha4YeHe KoaoB CcoObITUIA: CM. Tabnmuy 9)
BanTt 1 — geHb cobbiTusa
bant 2 — mecsay, cobbiTus
F14 Bant 3 — rog cobbiTusa

Bant 4 — yac cobbITuA

Bant 5 — mnHyTa cobbiTna

Bant 6 — cekyHaa cobbiTuA

Bant 7 — untaetcs kak 0 (Hy>XeH 4nsi COBMECTUMOCTM C OYHKLUmen 3)
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MpopomkeHne Tabnuupbl 8

F14

[anee nayTt 5 BapmMaHTOB:

a) [lna kogos cobbiTvss ananasoHoB 1-15, 45, 60-61 Bce ocTaBLuMecs
0anTbl Yntatotcsa kak 0.

6) [na koga cobbiTna 16 (UmMknnyeckasa nepesanncb MOTopecypca)

Bant 8-11-3Ha4yeHne moTopecypca, Yachbl
Bawnt 12 - 3HayeHne moTopecypca, MUHYTbI

B) [nsa koga cobbiTns 43 (HapyLleHue n3onsummn)

Bant 8 —untaetca kak 0

Bant 9 —3HauyeHne conpoTuBneHus nsonsuumn, B dopmarte X/10=Y MOm
Hanpumep 10=1,0 MOwm

Bce octaBwumeca 6anTtbl Yntatrotcs Kak 0.

r) Ansa koga cobbitnsa 44 (aBapusa no Temneparype)

Bant 8 — ecnu 3HayeHue 1 TO eCcTb 3HaK MUHYC, O - HET 3HakKa
Bant 9 — 3HayeHne TemnepaTtypsbl B rpag.Ce.
Bce octaBwumeca 6antol yntatotcs Kak 0.

A) Ons koga cobbiTns ananasoHa 30-42

Bawnt 8

=> 3Ha4yeHue Toka pasbl A B popmate X/10=Y amnep. [Npumep
100=10.0 A
Bant 9

Bant 10

=> 3HayeHue Toka asbl B B dopmarte X/10=Y amnep. Npnmep
100=10.0 A
Bant 11

Bant 12

=> 3Ha4yeHune Toka asbl C B opmaTte X/10=Y amnep. Npumep
100=10.0 A
Bawnt 13

Bant 14
=> 3HayeHue ToKa yTeudku, B %
Bant 15

Bant 16

=> 3HayeHue HanpshkeHus asbl A, B BOSIbTax
Bant 17
Bawnt 18

=> 3Ha4yeHue HanpsXXeHus gasbl B, B BonbTax
Bawnt 19

Bant 20
=> 3HaveHne HanpsxeHusa asbl C, B BonbTax
Bant 21

e) [lna koga cobbiTna 090
BanTt 0 => 90, Bce ocTanbHble YntaroTcs, kak 0
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Ta6bnuua 9 - Koabl cobbiTuin 4ns xXypHana codbiTum

001 BkntoyeHue nutaHve pene
002 BbIKnouYeHne nuTaHuns pene
003 MecTHOe n3mMeHeHne ycTaBoK
005 C6poc aBapuiHbIX PEXNMOB
006 [[OTOBHOCTL pene
007 Myck gBuratens
008 Cron gBuratens
009 [MoBTOpPHAas rOTOBHOCTL perne
010 PaspeweHue no sxoay “NyCK”
011 3anpet Ha Bxog “IMYCK”
012 BkntoyeHne BTOpon CTyneHun
013 BbIKItoMEHNE BTOPOWN CTyNeHn
014 BkntoyeHne rotoBHOCTU NO BPEMEHU
015 BbIKIHOYEHWE rOTOBHOCTUN NO BPEMEHN
016 3anncb pas B CyTKM B XXypHan cobblTUn 3Ha4eHNA MoTopecypca
030 [MpeBbILeHNa HaNPsSXKeHUs
031 IMOHMXEeHne HanNpsXKeHns
032 HenpasunbHoe YyepegoBaHne gras
033 lMeperpyska no Toky ¢asa A
034 [Meperpyska no Toky pasa B
035 [Meperpy3ka no Toky ¢pasa C
036 KopoTKO3aMKHYTbIN pOTOP
037 MuHMManNbHbIN TOK
038 O6pbIB dra3bl HANPSHKEHUS
039 O6pbIB (hasbl TOKa
040 AcnmmeTpua Toka
041 YTeuyka Toka
042 3anunanue
043 HapyLueHnu nsonsaumnm
044 [MpeBbiLleHne TemnepaTypbl
045 OrpaHn4yeHne nyckoB
090 HeT cobbiTuin
YTeHune AaHHbIX XXypHana coobITUMn
CTpyKTypa 3anpoca Ha YTeHNe OaHHbIX XXypHana cobbITui
XX 0x03 0x04 XX 0x000B XXXX
1 6ant 1 6ant 1 6ant 1 6ant 2 6anTa 2 banTta
- Homep KonnyectBo
DyHKUMSA HauanbHbi CYMTbIBAEMOrO agpecos
Anpec pene YyTeHunsa appec ArA cobbiTna (1-e Bceraa CRC
MODBUS
HaymHaeTcsa ¢ 0x00) | cmkcnpoBaHo
OTBET Ha 3anpoC YTEHUS XXypHana cobbITUN
XX 0x03 0x16 X... X XXXX
1 6ant 1 6ant 16aunt 22 6ant 2 banTta
Appec pene iﬁ:ﬁ%lﬂ f:(;oi)omgana NHudopmaums (F14) CRC
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BbicTpoe YTeHue pene

CTpykTypa 3anpoca
XX 07 XXXX
1 6ant 1 6ant 2 6anTta
Appec pene DyHKUNA CRC
CTpykTypa oTBETa
XX 07 XX XXXX
1 6ant 1 6ant 1 6ant 2 banta
Appec pene DyHKUMA NHudpopmaumsa (F12) CRC

O6paboTka ownb0K

[MpouncxoauT, Koraga pene He MOXET MO TOW U MHOW NPUYMHE OTBETUTb Ha afpeCcOBaHHbLIN

3anpoc
XX XX
1 6ant 1 6ant 1 6ant 2 banta
Anpec pene Koa chyHKumm Koa HencnpaBHOCTU CRC

Koa dyHKLMM paccunTbiBaeTCs MO CreayoLemMy anroputMmy: K HoMepy (PyHKLMN YTEHUS-
3anMcu 3anpoca, KOTOpbln Bbi3Ban OWWOKYy, B ceabmMon OWUT 3anucbiBaeTca eguHuua.
Hanpumep, owwunbky BbidBan 3anpoc uteHna N Gant (dpyHkuma 03h = 00000011b). Kog
dyHKUun owmnbkn B gaHHoM crydae byanet paseH 10000011b = 83h. Kog HeucnpasBHOCTM
G6epeTtca na Tabnuubl 10.

Ta6bnuua 10
Koa HeucnpaBHOCTH Onucanve

01 HeBepHasa yHKuMs 3anpoca (3anpawumBaemMon YHKUUN He
CyLLECTBYET).

02 [aHHbIX N0 AaHHOMY afpecy He CyLlecTBYeT.
[aHHble, KOTOpble 3anucbiBalOTCA B PErucTp, NpPeBbIWAOT

03 AONYCTUMbIA AN LaHHOro peructpa gmanasoH (dpyHkumm 06 n
05) wnmn 3anpawvBaemMoe Konu4yectBOo ©OanT BbIXOAUT 3a
aonyctumbli ananasoH (pyHkumm 03 n 01)

04 KomaHaa TeneynpasreHus He BbiNoJiHeHa.

14 TEXHUYECKOE OBCNY>XUBAHWE

Mepuoanyeckn ocmaTpmBaTb COCTOSIHME KNEeMM [Ans BHELWHUX MOAKMIOYEHUN, He
AonyckaTb MX 3arpsisHeHusl, yaansaTb Mbiflb C KOprnyca pene n ocobeHHO C TOKOoBeadyLUMX
yacTten MNOACOEAMHEHHbIX MPOBOAOB, MPOBEPATb HAAEKHOCTb UX KPEMNIeHUs K KNeMMHOW
KONoAKe W B MOAKMYaeMbix pas3bemMax. [pn HeoOXOAMMOCTU, yKaszaHHble AeTanu crneayet
OYMCTUTb OT CreaoB KOPPO3UM U MOATSHYTb BUHTLI KPENNEeHMs NPOBOAOB U perne.

OgvH pa3 B TpuM roga peKkoMeHOyeTCcs MpoBepsiTb  OCHOBHbIE
XapaKTepUCTUKUN perne Ha COOTBETCTBME NACMNOPTHBLIM AaHHbIM.

TeXHNn4ecKkmne
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15 KOMIMJIEKTHOCTb

B komnnekT noctaBku BXOAUT:

Pene sawutel gauratensa PO -04.............oooiiiinil. 1 wr.
PyKOBOACTBO MO 3KCMNYATALMM ...evenereraniiis ceeeenaeianaeannnns 1 wr.
KomnakTt-guck ¢ nporpaMmHbiM obecnedeHnem

«Relsis motor config»........ccoooviiiiiiii 1 wr.
HaTunk Temnepatypbl (MPU 3AKA3E) ...cvvvereeeeenicneeenennn, 1 wT.

16 TAPAHTUN N3ITOTOBUTEIA

N3rotoBuTenb rapaHTMpyeT cooTBeTcTBME perne TpeboBaHnam TY npu cobnogeHum
noTpebuTenem ycrnoBun TPaHCMOPTUPOBaHUS, XPaHEHUS U 3KCNyaTaumm pene.

[[apaHTUNHBLIM CPOK aKkcnnyaTaumMm 2,5 roga B npegerniax rapaHTUMHONO CpoKa XpaHeHUs
CO OHS BBOAA perne B aKcnnyaTaumio.

[[apaHTUNHBIN CPOK XpaHeHna 3,5 roga OT AaTbl U3rOTOBMEHUS pene.

17 TPEBOBAHWA BE3OMNACHOCTU

KoHcTpykuua pene obecneynBaeT 6e30nacHOCTb OOCNYXMBaAHUS B COOTBETCTBUMM C
FOCT 12.2.006-75 n gBnsetca noxapobesonacHon. Mo cnocoby 3awuTbl OT MopaxeHus
3NEKTPUYECKMM TOKOM pene cooTeTcTBYHOT knaccy 0 no FOCT 12.2.007-75.

OkcnnyaTtaumsa n obcnyxmBaHue pene paspellaetcs nviuam, npowenwnm cneynanbHyo
NoAroTOBKY M O3HAKOMUBLLMMCS C HACTOSALLMM NacrnopToOM.

CteneHb 3awmtbl obGonouykon pene — IP 40 [OCT14254-96, crteneHb 3aluTbl
KOHTaKTHbIX BbiBoAoB — [P 10 TOCT14254-96.

Ha knemmax pene MMelTcs onacHble AN KU3HU HanpsiKeHUsi, NO3TOMY MOHTaXHble,
PEMOHTHbIE M nNpodunakTnyeckme paboTbl C pene Kn anekTpoasuratenem HeobxoanMMO
BbINOSTHATb B 06€CTOYEHHOM COCTOSHUMW.

KHonka “CTOIN” B cxeme ynpaBneHuss ABurateneM npu aBTOMaTUYECKOM pexume
paboTbl AOMKHA UMETb MEXaHMYECKY0 CaMOBTOKMPOBKY HaXaTusl.

K pene Heobxoaumo noaknouuTb 3awMTHoe 3asemneHve. be3 3awuTtHoOro
3a3eMIieH1A 3KCnyaTupoBaTh pene 3anpewaercs !

3anpeLeHo CHUMaTb 3alUMTHBIN KOXYX C pefne 1 BKIYaTb €ro CO CHATBIM KOXYXOM.

18 XPAHEHVE N TPAHCNOPTUPOBAHUE

Pene B ynakoBke npeanpusiTUS-U3roTOBUTENS OOIMKHbI XPaHUTbLCA B OTannMBaeMbiX U
BEHTUNMPYEMbIX XpaHunuwiax npu temnepatype ot nmoc 5 ao nnoc 40°C n oTHOCUTESTbHON
BnaxxHoctTn He 6onee 80 % npu Temnepartype nnoc 25 °C  npu  OTCYTCTBUM B BO3QyXe
arpecCcuBHbIX NpUMecen.

YcnoBusa xpaHeHust pene, BMOHTMPOBAHHbLIX B annapartypy, He OOMXKHbl OTNn4aTbCcs OT
yCIiOBUW 3KCrnyaTaunm.

Pene B ynakoBke npeanpuaTUA-U3rOTOBUTENSA MOXHO TPaHCNOPTUPOBaTb KPbITbIM
XEene3HOAOPOXHbIM UM BO3AYLUHbIM  TpaHcnopToM 6e3  orpaHudeHuss pacCTOSAHUSA.
ABTOMOBWNBHLIM TPAHCMOPTOM — MO AOpPOram ¢ acanbTOBbIM NOKPbITUEM, HA paccToAHe A0
200 kM, No BynbPKHBIM 1 FPYHTOBLIM AOporam - Ha paccTtosHue 4o 50 kv, co ckopoctbto o 40
KM/4, C 0OLLMM YMCIOM Neperpy3ok ¢ OAHOro Buaa TpaHcnopTa Ha Apyron He bonee AByX.

Mpn 3TOM ynakoBaHHble pene AOMKHbl ObiTb 3aWMWeHbl OT HenocpenCTBEHHOro
BO34ENCTBUA CONTHEYHOM paguaumm n aTMocdepHbIX OCaaKoB.

Pene, npegHasHavyeHHble ONS NPSAMOro 9KCNopTa, B creunaribHOW YrnakoBKE MOXHO
TpaHCNOPTUPOBATb MOPCKMM TPaHCMOPTOM 6e3 orpaHnyeHus pacctosHus ¢ cobniogeHnem
yKa3aHHOW BbiLLe 3aLuTbl OT BO3AENCTBUSA KITMMATUYECKUX (PaKTOPOB.
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I'Ip|/| TPaHCMOPTUPOBaHUN pere B YCIIOBUAX, OTIIMHAKOLWNXCA OT yCJ'IOBI/IIZ aKCnyaTauuu,
OHWN [OOJITKHbI ObITb CHATHI C pa3bemMoB, yrnakoBaHbl B YNaKOBKY NpeanpuAaATna-m3rotoBuTend 1
3alUMLEHbl OT BO3AENCTBUA KNMMATUYECKNX (*)aKTOpOB.

19 CBEOEHMA OB YTUIUSALNA

Mocne oTkasa pene (He noanexallero peMOHTY), a Takke OKOHYaHUS cpoka CryxObl,
ero yTunnsmpytoT.

OcHOBHbIM MeTOAOM yTunu3aumm saBnsietca pasbopka pene. [llpu  pasbopke
uenecoobpasHo pa3genaTb MaTepuansl Ha rpynnel. VI3 coctaBa pene nognexar yTununsaumm
YepHble W LUBETHbIE MeTansbl, NracTtmacchl. YepHble meTannbl Npy yTunusauumn Heobxogmmo
pasgensiTb Ha CTanb KOHCTPYKUMOHHYHO U 3NEKTPOTEXHUYECKYHD, a LBETHble MeTannbl — Ha
MeAb W cnnaBbl HA MEQHON OCHOBE.

YTunusauma LOrmKHa NPOBOAMTLCA B COOTBETCTBMM C TPeOOBaAHWSIMU pervoHanbHbIX
3aKoHO4ATENbLCTB.

20 CBMOETENBCTBO O TMNPUEMKE

Pene POU-04 NpoBEepPeHO MO MporpamMme MNpPUEMO-CAATOYHbIX WUCMAbITAHUMN,
cooTBeTcTBYeT TY 1 NPU3HAHO rOAHbLIM K 3KCnyaTauuu.

KoHTponep Hata
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MpunoxeHne A
3anncb 0603HayYeHns pene nNpu 3akase U B JOKYMEHTaLuMu apyroro nsgenus

B 3akase Ha pene [OMmKHO ObITb yKkasaHo:

- HauMeHoBaHWe 1 TUN perne;

- KnMMaTM4ecKoe UCMOoTHEHME 1 KaTeropus pa3MmelLeHns;
- HOMMHanNbHOE HanpsHKeHUe U YacToTa;

- C JaTyMKoM TemnepaTypbl Unu 6e3 Hero.

Mpumep 3anncu obosHaveHuns pene PAL - 04 BbicTynatoLero UCNOSIHEHUS NMpuU 3akase U
B AOKYMEeHTauuu gpyroro n3genus 6es3 gatynka remnepartypei.

[ns BHyTpeHHUX noctaBok : «Perne 3awutel apuratena PAL - 04 - 1 Y3,
3x(220/380) B; 50 lNyy».

Mpumep 3anucm obosHayvyeHus pene PAL - 04 yTonneHHOro UCnonHeHus npu 3akase u B
AOKyMEHTauumn Apyroro U3genusi ¢ 4aT4nkom TemnepaTypbi.

[nsa BHyTpeHHUX noctaBok : «Pene 3awutel agsuratena PAOL — 04 — 2 VY3,
3x(220/380) B; 50 Ny», ¢ gaTtynkom TemnepaTypsbl.
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MpunoxeHue b

MpumepHas cxema KOMOMHUPOBAHHOIO yrpasneHnsa Heckonbkumun pene PALL — 04

A M1 - ocHosHoU,
5 M2 - pesepeHnli,
c M3 - dybnupyrowuti
N A1
F1 N\ s «PA3PELLEHVE
— PABOTbI»
| — M3onauus 12| 2-5 cmyn. SA2
>—| | Hanpsix C. 11 Myck b
I N N Hanpsix B 10| Obwul
K1.1 3\ Hanpsx.A 9 | IMepeepyskal
SAT ST T remn
’§ E ’é Bbixod IC 6| Asapus
3 é S Bxod 1B 5] Pa6oma
B Bbixod 1B 4| Pa6oma
Bxod IA 3| Paboma
Bbixod IA 2| Paboma
SB1 3awum. 3as. 1| Paboma
«1YCK» f XT1 XP4 —‘
«CTOIlM»
A
B
C
N A2
- S1 Hamyuk
F1 \_ 3\ PAL| - 04 HedocrmamouHoli
npoussodumernsHoCMu
| — Usonsyus | 1 12| 2-5 cmyn. |- _I
| Hanpsix C. | 2 11| Myck ﬁl |
_ _\_ AL 3\ Hanpsix B | 3 10| O6wud T :
K1.1 Hanpsx.A | 4 9 |llepeepyska) — ———————
Helimpars | 5 ”\& 8 | Mepezpyskal
SA1 Bxod IC |6 7| Asapusi
E Bbixod IC |7 6| Asapus
é BxodIB_|8 5] Pa6oma
s Beixod IB | 9 4| Paboma
Bxod IA |10) 3| Paboma
Beixod IA |11 2| Paboma
SB1 [3awum. 3a3.|12] 1| Paboma
«[1YCK» XT1 XP4 —‘
A
B
C
N A3
F1 N\ st POL| - 04 «PA3BPEILIEHVE
PABOTbI»
—
| — Uszonsyus | 1 12| 2-5 cmyn. SA2
’—I | Hanpsix C. | 2 11 Myck b
Hanpsix B | 3 10| Obwul
1?1._1 Y 3\ Hanpsx.A | 4 ——1 9 |ITepeepyskal
Helimpars | 5 ”\& 8 | Mepezpyskal
SA1 Bxod IC |6 7| Asapusi
5 —]
HE g Bbixo0 IC |7 N2 ST Asapun
[z 8 Bxod IB_| 8 . 5| Paboma
B R Boixod 1B [9 ¥l 4] Paboma
Bxod1A_|70| [} I3[ Paboma
K1.2 Boixod IA |11 | \—1 2| Paboma
SB1 [3awum. 3a3.|12] pual 1| Pa6oma
«[1YCK» XT1 XP4 —‘
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MpunoxeHue B

I'Iepequb NYHKTOB MEHK nporpamMmmMmmpoBaHnA

HacTtponka
FlyHKT HassaHue napameTpa Ananason
MeH!0 3HaueHWit 3aBog- | PakTu-
ckad 4YeCcKn
0 KoadppmumneHT TpaHchopmaumm (1...200) 1
1 HomuHanbHbIM  TOK  anekTpoaBuraTens
npu KoadpdurumneHTe TpaHchopmaummn:
(1...2) | (1,00...9,99) A | 5,00 A
(3...20) | (3,0...99,9) A
(21...200) | (21...999) A
2 HoMWHanbHLIN TOK 2-1 CTyNeHu
anekTpoaBuratens npu KoauuneHTe
TpaHcdopmauuu:
(1...2) | (1,00...9,99) A | 5,00 A
(3...20) | (3,0...99,9) A
(21...200) | (21...999) A
3 KpaTHOCTb neperpysku (1,1...6,0) 2,0
4 MwuHUManbHbIV TOK anekTpoaBuraTens (20...80)% 50%
5 [nana3oH acuMmeTpun TOKOB (20...50)% 20%
6 Tok yTeuku (5...10)% 10%
7 ConpoTuBrieHne nsonauuu (0,2...1,0)MOm | 0,5 MOm
8 HomuHanbHoe HanpsXeHue 220B —
9 MakcumanbHoe HanpsixeHue (240...280) B 250 B
A MwuHUManbHOE HanpsXXeHne (150...210) B 190 B
b ['McTepesnc MMHMMaNbHOro HanpsXXeHns (5...20)% 10%
Cc MakcumanbHasa Temnepatypa (40...100) °C 50 °C
d Konn4yecTBO NOBTOPHbBIX MYyCKOB (0...100) 4
E 3agepxka oo nycka (1...30) c 2¢c
F Bpemsa nycka (1...300) c 1c
0. Bpems oo noBTOpHOro nycka (1...120) c 5c¢
1. 3agepxka no MMHUManbHOMY TOKY (1..250) c 5c¢
2. 3agepxka no 6noknpoBke poTtopa (0,5...10,0) c 10c
3. 3agepxka no acMMmMeTpumn (1..120) c 5c¢
4 3agepxka no MUHUManNbHOMY  / (1...250) ¢ 5c
MaKCMManbHOMY HaMNpshKEHUIO
5. Bpewms BknoveHus pene K3 (1...30) c 1c
6. Bpewms BbikntoveHus pene K3 (1...30) c 1c
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npOﬂ,OJ'I)KeHI/Ie nepeyHd NyHKToB MEeHI0 nporpaMmmMmmnpoBaHnA

Mynkr | Pas- HassaHve napameTpa Ananason 3 HaCTpOZI)Ka
MEHIO | psA P P 3HaYEHUIA aBsol- aKTu-
ckas 4YeCKn
cT | OyHKUMA KOPOTKO3aMKHYTOro potopa | BKI/ OTKM BKI1
7. | cp | KoHTponb MUHMManbHOro Toka BKM / OTKN BKN
KoHTponb CONpOTUBNEHNS
< M1 BOMSILIN BKI / OTKN BKJT
s " U
=~ cT | KoHTponb 3anunaHums KOHTaKTOB BKI / OTKN BKN
I
5* 8. | cp | KoHTponb Toka yTeuku BKI / OTKN BKN
OYHKUMA  MMMNYNbCHOTO  pexunma
MI BKM / OTKN OTKI
pene neperpy3kun K3
CT | 2-51 CTyneHb anekTpoaBuraTens BKI / OTKN OTKI
9. cp | KoHTponb 4epeposaHus ¢as BKM / OTKN BKJ1
mn | He 3apgencrtsoBaH — — —
Mpumeyanue. /7 - pyHKuMA BKNoYeHa, L/ - pyHKUMS BbIKIoYeHa.
Mynkr | Pas- HassaHue napameTtpa Lnanason Hactpola
MEHI0 psa P P 3Ha4YeHnn 3aBoa- | daktn-
cKasi 4YecKu
A. — | OBHyneHne cyeTymka MoTopecypca 000 111
b. — | YcTaHoBKa agpeca ycTponcTea (1...32)
YcTtaHoBka Stop-bura:
ct | 0—1-i Stop-6ur, (0...1)
1 — 2-n Stop-6ut
YctaHoBka 6uta lNaputeTa:
0 — 6e3 6buTta lNaputeTa,
C cp 1 — YyeTHbIN, 0...2)
) 2 — HEYETHbIN
YcTaHoBKa ckopocTn obmeHa:
0 — 4800 6uT/c,
mn | 1-9600 6ut/c, (0...3)
2 — 19200 6uT/c,
3 — 38400 6ut/c
dr — |loa (2000...2099)
dn — | Mecsuy (1...12)
dd — | OeHb (1...31)
ch — | Yac (0...23)
cn — | MuHyTa (0...59)
cc — | CekyHpa (0...59)
65
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,El,marpamma COOTHOLLEHNN ypOBHeIZ 3anporpaMmmMmmpoBaHHbIX W NPOTEKAKOLWNX
anekrpoasuratesrne TokoBs

Myckoson Tok

Tok neperpysku

I 6rok. potopa

Pabounn Tok

IHOM. Tok xonocToro

xopa

IMMH. - — — — — — — — —

Myck Bpems nycka R Cron T

A
A

% & PEACIC’







3aeo0g”, PEACIC”
03680, YkpauHa, r. Kues,
vyn. Cembu CoCHUHBIX, 9
men.: 38 (044) 406-6100
e-mail: office@relsis.ua
Kommepuyeckuili omgen:
men.: 38 (044) 406-61-51
38 (044) 406-61-52
38 (044) 406-61-53
tharc:38 (044) 407-20-00
\web: www.relsis.ua

rOAO “InekmpomexHuyeckul

N

>




	РЕЛЕ ЗАЩИТЫ ДВИГАТЕЛЯ
	РДЦ-04
	ААПЦ.648239.011 РЭ
	2  УСЛОВИЯ ЭКСПЛУАТАЦИИ
	 8.9  Индикация времени наработки электродвигателя 

	9  РЕЖИМЫ ПРОГРАММИРОВАНИЯ
	**При изменении коэффициента трансформации автоматически изменяются уставки номинального тока  и тока второй ступени по формуле: 
	                                IН, I2Ст = Kт • 5, где
	****Телеуправление имеет приоритет ниже, чем аппаратная часть. Например: при срабатывании реле аварии и одновременной попытке управления им, будет отослана ошибка  4. 
	Таблица 9 - Коды событий для журнала событий
	Чтение данных журнала событий
	Быстрое чтение реле
	Обработка ошибок

