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PEJNE 3AWNTBI OBUTATENA POL-05

BHUMAHMUE!
Lo usyyeHusi pykoeodcmea persie He 8Kto4ame!

HadexHocmb u OonzoeedyHocmb pesie obecriequgaemcsi He MmOJIbKO Kadyecmeom
perne, HoO U npasusibHbIM cObI0OEHUEM PEXUMO8 U yCrio8ul 3KCrlyamauyuu, rnosamomy
cobrirodeHue ecex mpebosaHul, U3/OXEHHbIX 6 Hacmosiwem pykosodcmee rno
akcrinyamauyuu (P3), ssiensiemcsi 06si3ameribHbIM.

B ces3u ¢ cucmemamu4ecku rnpogodumbiMu pabomamu o coeepuieHcmeo8aHUIo
KOHCMPYKUUU U MEeXHOI02uU U320moesieHUs 803MOXHbI Heborblwue pacxoxX0eHUss Mexoy
pyKosoOCmeoM [0 3KCrjlyamauuu U rocmaesnsseMbiM u30esiueM, He enusiuue Ha
napamempbi U30esus, Ha ycrioeusi e20 MOHmaxa U aKcrayamayuu.

U30enue codepxxum 3r1eMeHmMbl MUKPO3IEKMPOHUKU, M03MOMY rnepcoHas OOJIKeH
npodmu crneyuarsnbHbIl UHCMPYKMaX U ammecmauuro Ha rpaeo e6birosiHeHuss pabom
(c yyemom Heobxodumbix Mep 3awumbl om 8030elicmeusi  CMamu4yecko2o
anekmpuyecmsa). UWHcmpykmax  Oo/mKeH  nposooumbcs 8  coomeemcmseuu ¢

OdelicmeyrouwiuM 8 opaaHu3ayuu rMosiIoKeHUeM.

HanmeHoBaHue Penakuus [aTa
BEpcun

Bepcus Ne 0 OpurmnHanbHoe nsgaHue

Bepcna Ne 1 M3gaHue ncnpaBneHHoe v JoNoSIHEHHOe

Bepcusa Ne 2 MN3pgaHue ucnpaBneHHoe U A0NOSTHEHHOE

Bepcua Ne 3 3gaHue ncnpaBneHHoe v JoNnoSIHEHHOe

Bepcus Ne 4 MN3gaHue ucnpaBneHHoe U A0NOSTHEHHOE

Bepcus Ne 5 M3gaHne ncnpasneHHoe 1 JONOSTHEHHOEe 10.10.12.
Bepcus Ne 6 MN3gaHne ucnpaBneHHoe U A0NOSTHEHHOE 16.10.12.
Bepcusa Ne 7 MN3pgaHue ucnpaBneHHoe U AONOSTHEHHOE 08.08.14.
Bepcua Ne 8 M3gaHue ncnpaBneHHoe v JoNoSIHEHHOe 16.10.14.
Bepcusa Ne 9 MN3gaHue ucnpaBneHHoe U A0MNOSTHEHHOE 24.06.16.
Bepcus Ne 10 M3gaHne ncnpasneHHoe 1 JOMNOSTHEHHOEe 19.01.18.
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PEJNE 3AWNTBI OBUTATENA POL-05
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PEJNE 3AWNTBI OBUTATENA POL-05

1 HASHAYEHUWE

Pene sawutbl geuratena PAL-05 (ganee pene) ¢ umgpoBon HAaCTPONKON U MHOMKALMEN
KOHTPONMMpPYEMbIX MNapamMeTpoB MpeAHasHayYeHo ANsa 3awmTbl TpexdasHbIX aCUHXPOHHbIX
anekTpoasuratenen c HanpsbkeHnem nutaHna 3x220/380 B ot nocneacTteuii:

B ONUTENbHbIX HEBONbLINX NEPErpy30K Mo TOKY;
OONbLUMX NMMYNbCHBLIX NEPErpy30K (KOPOTKO3aMKHYTbIA POTOP);
NpeBbILIEHNST YPOBHS aCMMMETPUN TOKOB ¢has;
paboTbl C HEQOIPY3KOW;
NPEBbILLEHNS MUTAIOLLETO HAMNPSKEHWS;
NMOHWXKXEHWS MUTAIOLLLENO HANPSXKEHWS,
TOKa yTeuku (3auTa OT 3aMblkaHnAa Ha 3emnto no 310);
HenpaBurbHoro (obpaTHoro) YepenosaHus a3 nepeq nyckom;
NMOHWXEHNS CONPOTMBIIEHMS U30NALUN SNEKTPOABUraTENs Nnepes nyckom;
3anunaHnsa KOHTaKTOB NMyckaTensi nepen nyckowm;
ob6pbiBa has.

Pene npou3BoaUT  KOMMYTaUMIO  SNEKTPUYECKMX  Lenen  npu  SOCTUXKEHUU
KOHTPONMMPYEMbIX NapamMeTpoB ONpeaerieHHblX, NpeaBapuTenbHO 3anporpaMMUpPOBaHHbIX
ypoBHen. OOHOBPEMEHHO, KpOMe 3alMUTHbIX (PYyHKUUK, pene uMeeT BO3MOXHOCTb
MOHUTOPUHra CrieayLmnx napameTpoB:

B noTpebnsemoro Toka no kaxaou dase (la, Is, Ic);

B HanpsXeHust B ceTu no kaxagon dase (Ua, Us, Uc);

B YacToThbl CeTy;

B TeKkywewn Temnepatypbl anektpogsuratenss  (Mpy  MOAKMOYMEHUW  AaTyvka
TemnepaTtypbl);

B BENNYMHbI aCUMMETPUM TOKOB has;

B TOKa YTEYKM;

B COMPOTUBIIEHUSA N30NALMN AneKTpoaBUraTensa 4o nycka;

B BENMYMHbI 3KBMBANEHTa TENSOBOW 3HEPIUK;

B CymMapHoe Bpems paboTbl anekTpoasuratenst (MoTopecypc).

Momnmo dpyHKUMKM 3awmThl anekTpoasuratensa pene PAL-05 no3sonseTt ocywecTensaTb
aBTOMaTU4eCKOe ynpaBfieHWe 3NEeKTPOnpuMBOOAOM YCTAHOBOK, MpedHa3Ha4YeHHbIX Ang
HakauyMBaHUsl /OTKAYMBAHUSA  >KMAOKOCTW, HAMOMHEHWA  CbiNyyuMW MaTtepuanamm  Unu
OMOPOXHEHUS, U T. A.

Pene wusrotaBnuMeBalTCca B KIMMATUYECKUX UCMNOMHEHusX Y kaTteropuun 3 1o
FOCT 15150-69 gona nocTaBOK B pamoOHbl C YMEPEHHbIM W XOMOoAHbIM KIUMaTtoM U B
ncnonHeHnn T kateropum 3 TOCT 15150-69 ans noCTaBOK Ha 3KCNOPT B pPaMoHbl C
TPOMNYECKNUM KINMMATOM.

FYYyYYYYYTYY

2 YCJIIOBUA SKCIITYATALINN

Pene moryT akcnnyatMpoBaTbCA B CNneayoLwmx yCnoBusX:

- 3aKpbiTble HeoTannMBaeMble TMOMELLeHMs, rae Temnepatypa W BAXHOCTb
HeCyLeCTBEHHO OTNINYATCA OT TeMNepaTypbl U BIIAXXHOCTU OKPYXatoLLLero Bo3ayxa;

- AnanasoH paboumx Temnepatyp oT MuHyc 30 go nntoc 55 °C npu BbICOTE MECTHOCTU
0o 2000 m Hag ypoBHEM Mops (ans ucnonHenus T3: oT muHyc 10 go nntoc 55 °C);

- OTHOCUTENbHAA BMAXHOCTb OKpyxarwlero so3gyxa — 0o 98 % npu TemnepaTtype
nmoc 25 °C (ucnonHenne Y3, YXI2) n po 98 % npu Temnepatype nmoc 35 °C 6es
KOHOeHcauuu Braru (ucnonHenuve T3);

- OKpyXarwllasa cpefa He B3pblBOOMACHas, He codepxalias TOKOMPOBOAALLEN MNblnw,
arpeccmBHbIX ra30B 1 NApOB B KOHLEHTPALMAX, pa3pyLlaloLLmnx N3onaumo 1 MeTansbl.

MexaHuyeckne BHelIHME BO3OEUCTBYHOLLME aKTopbl COOTBETCTBYIOT rpynne M7 no
FOCT 17516.1-90.
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[Mpn 3TOM pene yCcTon4ymBbl K BUOPALMOHHBIM Harpy3kam:
- B AnanasoHe 4yacTtoT oT 5 0o 15 'y ¢ MakcumManbHbIM YCKOpeHueM 3g;
- B AnanasoHe yactot oT 15 go 60 'y ¢ MakcuManbHbIM YCKOPEeHUEM 2g;
- B AnanasoHe yactot o1 60 go 100 'y ¢ MakcumanbHbIM yCKopeHuem 1g.
Pene BblgoepxunBatoT:
-MHOrOKpaTHbl€ yAapHble Harpy3ku OAUTENbHOCTLIO OT 2 A0 20 MC C MakcMMaribHbIM
yckopeHuem 3g;
- MHOTOKpaTHble yaapbl AnnTenbHOCTbIO (2-20) Mc ¢ yckopeHuem 30 m/c? (3 g);
- BO3JenCTBME MO CEeTU NMUTaHUSA UMNYNbCHBIX MOMEX aMmniMTygou, He NpeBbiatoLen
OBOWHYIO BENNYMHY HOMUHAIBbHOIO HanpsiKeHNa NUTaHns, AnUTenbHOCTLI0 He 6onee 10 MKc;
- paboyee nonoxeHue B NPOCTPAHCTBE — BEPTUKAIIbHOE U FOPU3OHTaNbHOE.

3 TEXHWYECKUE OAHHbIE U MAPAMETPbI

Pene POLL-05 oTHOCUTCA K CTAaTMYECKMM perne MakCUMMarnbHOro Toka 6e3 onepaTtmBHOIO
nMMTaHna, C UuM@POBOM  MHOMKAUMEN 3HAYEHUW  KOHTPONUPYEMbIX MapameTpoB U
nporpaMMupyemMon OUCKPETHOW YCTaHOBKOW MOPOrOB  OTKMIOYEHUS nNpu  MpeBblUEeHUN
A0MNYyCTUMbIX MapaMeTpoB BXOAHbIX BO3OENCTBYIOLLMX BEMUYUH.

M3mepuTenbHble TOKOBblE LENW perne paccyUTaHbl Ha NpPSMOE BKIOYEHWe B Lenu
anekTpoasuratenen ¢ HOMUHaNbHbIM TOKOM A0 5 A WNn 4Yyepes3 BHELLUHME U3MepUTENbHbIe
TpaHccopmaTtopbl Toka Tuna T - 0,66 (Mnn nogobHbIe), ¢ kKO3 PULMEHTOM TpaHcopmauun B
ananasoHe (10/5...1000/5) n knaccom TOYHOCTU He Xyxe, 4yem 0,5.

Llenn Bbixoga 3awuTbl pene [OMKHbl paboTaTtb COBMECTHO C  KOHTaKTOPHbIMU
BbIKNIOYATENAMU WU OPYTMMW  COEOUHUTENAMM, MNPUCNOCOBNEHHBIMU K aBTOMAaTU4ECKOM
paboTe n obnagaroWwmmm OTKNOYatOLWENn CNOCOBHOCTBIO ANS TOKOB KOPOTKOrO 3amblKaHWs
3aluaemMon uenu.

3.1. O6wue napameTpsl
» HomuHanbHble TpexdasHble dpasHble/NIMHeHbIe HanpsXXeHnsa nuTaHnsa pene Unur.Howm,
HomMuHanbHon YyactoTom 50 Ny: 220/380 B.
» [penensl 4ONYCTUMbIX OTKITOHEHUIN HANPSPKEHUS NUTAHUS:

e BepxHWUW npenen: nntoc 30% o1 Unut.Howm;

e HWXHUN npegen: MuHyC 35% oT Unut.Hom.

» HOMWHaNbHbLIM BXOAHOW TOK BHYTPEHHUX TpaHCOpMaTopOB TOKa Mo Kaxaon dase: 5 A.

» [lnanasoH U3MEepeHus ToKa BHYTPEHHUMMU TpaHcdopmaTopaMn ToKa MO  KaXKaow
dasze: (0,1...50) A.

» CpeOHas OCHOBHAA NOrpeLlHOCTb M3MEPEHUS HanpskeHus u Toka (Ao 5 A): He Gonee
2,5 % + eguHuua mnaglwero paspsaga.

Mpu Tokax cBblwe 5A NOrpeLHOCTb paccumTbiBaeTCs No popmyne:

8 < (2,5 + lnuam./5 - Ktp) % + eanHnua mnagwero paspsaa, rae

d - NOrpeLLHOCTb N3MEPEHUS, B NMPOLIEHTAaX;

lusm - M3MepsiemMbln TOK, B amnepax;

Ktp — 3anporpaMmunpoBaHHbIn KO3 PUUNEHT TpaHCOpMaLmN.

Mpn ncnonb3oBaHMM BHELUHUX U3MEPUTENbHbLIX TPAaHCOPMATOPOB TOKa K NOrPeLUHOCTU
cpabaTtbiBaHUA perne no TOKy CyMMUPYETCH NOrpeLHoCcTb, onpeaensemMasi KnacComMm TOYHOCTU
NPUMEHSIEMbIX TPaHCOPMaTOPOB TOKA.

» CpegHas OCHOBHasi MOrpeLlHOCTb K KOHUY Cpoka crnyxbbl He npeBbllaeT ABONHOMO
3Ha4YeHus NOrpeLHOCTU, yKasaHHOW BblILLE.

» [lononHuTenbHasa NOrpeLlHOCTb U3MEPEHUSA HaMpsKEHUA M Toka OT TemnepaTypbl He
npesbiwaeT 0,1% Ha 1 °C.

» [lorpelwHocTb cpabaTbiBaHUS BblAEPXKEK MO BpeMeHU: He bonee 1 c.

» [dnanasoH namepeHus conpotmsneHus nsonsumm: (0,1...1,2) MOMm.

» [lorpelwHoCcTb n3mMepeHns conpoTmeneHns nsonsauuu: He onee 0,2 MOm.

» [nanasoH namepeHus 4actotbl cetn: (45...55) Nu.
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» [lorpelHoCTb n3mMepeHmnst YactoTbl: He 6onee 0,1 Ny,
» [lorpelHoCTb n3amepeHnsi TemnepaTtypbl B gnanasoHe (40...100)°C: He 6onee 4°C;
» KonmyecTtBO OeCATUMYHbIX paspsaoB nHaukatopa: 4; 1 paspag — pexum, 3 paspsga —
3Ha4veHue.
» KonmyectBo cBETOOMOAHBIX UHAMKATOPOB: 17;
PaboTa — nHankaTtop COCTOAHNA OCHOBHOIO BbIXOAHOIO perse;
Harpy3ku / [eperpy3ku — nHankaTop TOKOBOW Harpy3ku / neperpysku;
Heporpysku — nHaMKaTop XonocToro xoaa
AcnmmeTpusa - HOMKATOP NPEBbLILLEHUS aCUMMETPUM TOKa;
YTeuka - MHANKATOP YTEYKN Ha KOPNYC aneKkTpoasuratens BO Bpemsa paboThl;
U > - nHaukaTop npeBbILEeHNA HanpsXXeHus;
U < - "HOUKaTOP NOHWXKXEHUS HaNpPshKeHUs;
ABC - vHoukaTop HenpaBuibHOro YepegoBaHus das;
T C> - nHoukaTop nNpeBbILEeHNa TemMnepaTypsbl;
OrpaHuyeHue NycKoB - MHANKATOP OrpaHUYeHns KonmyecTBa NOBTOPHbIX MYCKOB;
U3onaumsa - nHoMKaTop HapyLLeHNA CONPOTUBIEHUS U30MALNN;
3anunaHue - MHOUKaTOP 3anunaHna KOHTaKTOB KOHTaKTopa uUnn nyckatens;
ABap. ypoBeHb - NHOMKATOP COCTOSAHUSA AaTynka aBapunHOro ypoBHS;
BepxH. ypoBeHb - UHANKATOP COCTOAHUA JAaT4YMKa BEPXHETO YPOBHS;
HWXH. ypoBeHb - MHOMKATOP COCTOAHUSA AaTynKa HUXKHErO YPOBHS;
Cyxom xopa - MHANKaTop COCTOSAHUS AaTymka Cyxoro xoaa;
3aTonneHune — MHANKATOP COCTOSAHUA JaTyMKa 3aTOMNSIEHMS.

3.2. [lnanas3oH HacTpoeK NapameTpoB MO HAMNPSKEHUIO

» Heperynupyemble HOMUWHanbHble @a3Hble HanpskeHus nutanusa pene  UnutHow,
nepemMeHHoro Toka yacrortou 50 u; 220 B.

» HacTporka nopora oTKIIoYeHUs N0 MakcumarnbHoMy HanpskeHuto Umake: (240...280) B.

» HacTtporka nopora OTKNHYEHNs N0 MUHUManNsHOMY HanpsxeHuto UmmH: (150...210) B.

» [cTepesunc (Heperynvpyembiit), N0 MakCuManbHOMY HanpsxxeHuto: (4...6) %.

» [McTepesunc (perynmpyembiii), N0 MMHUManbHOMY HanpshkeHuto: (5...20) %.

» [INCKpeTHOCTb HAcCTpOeK no HanpsbkeHuto: 1 B.

3.3. dnanasoH HacTpoek NnapamMeTpoB Mo TOKY

» HacTpouka koadpduumeHTa TpaHcopmauum BHELWHEro TpaHcdopmartopa Toka Kt
(1...200).

» Hactpoika HoMuHanbHOro Toka asuratens lhom:  (1...999) A.

» HacTtponka nopora OTKMoYeHus no 6nokupoBke poTopa (KoaduumeHTa neperpysku no
Toky):  (1,1...6,0) - IHoMm.

» HacTtponka nopora oTKNIo4YeHUs N0 MUHMMansHoMy Toky:  (20...80)% - IHowm.

» HacTpoika nopora OTKMAYEHUA MO acuMMeTpum Toka Harpy3ku lacum: (20...50)%
lcPEOH.

» HacTpourka nopora OTKNIOYEHUS MO TOKY YTEYKMU: (5...10)% lHom .

» [CTepesunc No TOKy, Heperynupyembln: (4...6) %.

» [MCKPETHOCTb HAcCTpOeK No TOKY, B 3aBUCUMOCTU OT KoadduumneHTa TpaHchopmaumn Kr:

e npu Kr=(1...2): anckpeTtHocTb 0,01 A;
e npu Kr =(3...20): anckpeTHocTb 0,1 A;
e npu Kr =(21...200): anckpeTHocTb 1 A.

3.4. [InanasoH HacTpoek napameTpoB MO CONPOTUBIEHUIO N30NALUN
» HacTporka nopora OTKMOYEHUA NO  COMPOTUMBAEHUID  M3ONAUMM OO0  nNycKa:
(0,2...1,0) MOMm.
» [UcTepesnc No ConpoTUBNEHNIO N3ONALNN: 0,2 MOwm.

3.5. [InanasoH HacTpoek napameTpoB Mo TemnepaTtype
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» HacTporka nopora OTKIIOYEHUS MO TemnepaType: (40...100) °C.
» [cTepesunc no Temnepartype: 10 °C.
3.6. [nanas3oH HaCTpPOEeK BPEMEHHbIX NapameTpoB

» HacTporika BpeMeHn 3agepXXkm 4o nycka anektpoasuratens, taagnvek: (1...30) c.

» Hactponka BpemeHu nycka anektpoasuratens, tnyck:  (1...300) c.

» Hactponka BpemMeHM 3aJepXKm [0 MNOBTOPHOrO  nycka  anekTpoasuratens,
tsapnosT: (1...120) c.

» HacTtponka BpeMeHu 3aepXXKu OTKIIYEHNS N0 MUHUManNbHOMY TOKY, taag.xx: (1...250) c.

» HacTponka BpeMeHW 3afepXKM OTKIMOYEHUS MO0 MUHUMANbHOMY W MakCUMarbHOMY
HanPsXKeHWto, t3anHT: (1...250) c.

» HacTponka BpemMeHU 3a4epKKn OTKIYEHUS MO0 aCUMMETPUK TOKa, taan.acuv: (1...120) c.

» HacTpoika BpeMeHun 3aaepXkn oTKYeHns no 6nokmposke potopa: (0,5...10,0) c.

» HacTporika BpeMeHM BKIOYEHHOIO COCTOSIHMA (MMNynbca) pene neperpysku npun paboTe
B mmnynbcHoMm pexume (1...30)c.

» HacTporka BpeMeHM BbIKIIHOYEHHOrO COCTOSHNSA (Nay3bl) pene neperpyskn npu paboTe
B mmnynbcHoMm pexume (1...300) c.

» HacTpomka konuyectBa aBTOMATMYECKMX MOBTOPHbLIX MYCKOB MOCMe aBapUMHOIO
OTKITOYEHUS: (0...100).

Mpwn neperpyske No TOKY BpeMsA OTKIHOYEHUA 3aBMCUT OT BPEMEHWU Mycka ABuratens u

BEMNYMHbI KPAaTHOCTU Nneperpyskun no ToKy.

3.7. lpo4ymne napameTpbl

» KomMMmyTaumoHHasa CnocobHOCTb BbIXOAHbIX pene B Lensx nepeMeHHoro Toka: He 6onee
250 B-A , AC-22 no CTY 3020-95.

» Pene He [aéT NOXHbIX cpabaTbiBaHUN (3aMbikaHU / pa3mMblKaHWA KOHTAKTOB) Npw
KpaTKOBPEMEHHbIX MpoBanax W BCMreckax NUTaloLWero HarnpskeHus ONUTENbHOCTbIo, He
6onee: 50 mc.

» Pene ycTon4mBo K BO3OENCTBUIO NOMEX, UMEKLLMX cneayoLlmne napameTpbi:

e (popma BOnNHbI — 3artyxawowme konebanua yactotel (1,0 + 0,1) MIy, moaynb
ormbatoLen KoTopbix ymeHbLuaeTcs Ha 50% OTHOCUTENbHO MakCMMarnbHOro 3Ha4YeHust nocne
3-6 nepmnogos;

e amMnnuTyAda NepBOro UMmnynbca:

O Npwv NpoaonbHOM cxeme nogknodenns:  (2,50+0,25) KB;
O Mpwu NonepevyHon cxeme: (2,0 £0,1) KB;

YacToTa noBTopeHus nmnyrnscos: (400 = 40) lNy;

BHYTpeHHee conpoTtusrieHne uctoyHunka: (200 + 20) Owm;

ONUTENbHOCTb UCTMbITAHUN: (2,0+£0,2) c.

MexaHun4yeckass KOMMyTauUMOHHAsA U3HOCOCTOMKOCTL pere: He meHee 500 000 umknos.
KommMyTaunoHHasa n3HOCOCTOMKOCTbL pene: He meHee 50 000 umknos.
ConpoTuBneHne n3onauumn, He MeHee:

B XOIOOHOM COCTOSHAM MPY HOPMarsbHbIX KIMMaTU4eCKMxX ycrnosusax: He meHee 50 MOwm;

B HarpeToM coctosiHun npu Temnepatype 55 °C: He meHee 10 MOw;

B YCNOBUAX NOBbILWEHHON BnaxHocTn 98% npu temnepatype 35 °C: He meHeel MOwm.
MoTpebnaemasa MOLWHOCTb B AMana3oHe NuTatowmx HanpsbkeHnn, He 6onee: 5 B-A.
Bua, KonnyecTBO 1 TUN KOHTAKTOB BbIXOAHbIX pene:

pene K1 “Pabora”: 1 KOHTaKT 3aMblKaoLWNA, 1 KOHTaKT NEePKNoYatoLLni,

pene K2 “Asapus’: 1 KOHTaKT 3aMblKaoLLNNA,

pene K3 “INeperpyska”: 1 KOHTaKT 3aMblKatOLLINNA.

Cpok cnyx6bl pene: He MmeHee 8 rner.

Macca pene: He bonee 1,6 kr.

[abapuTHble pa3mepsbl pene, He bonee: 202x146x95 mm.

» [nuHa coeamHuTenbHOro kabens aatymka temnepatypbl: (5 + 0,05) m.
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PEJNE 3AWNTBI OBUTATENA POL-05

MabapuTHble N YCTAaHOBOYHbIE pasMepbl pefe, a Takke pasMmeTka Bbipe3a B NaHenn ans
KpenneHus nopg yTONMeHHbIN MOHTaX, NpuBeaeHbl Ha pucyHkax 1,2,3.

Cxema BHeLUHNX NOAKNIYEHNN NnpuBeaeHa Ha pUCYHKe 4.

Mpumep 3anncu obo3HaveHus pene npu 3akase M B AOKYMEeHTauuu Apyroro usgenus
npueeeH B MNpunoxenun A.
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PucyHok 1 - [abapuTHble n yctaHoBOYHbIE pa3mepsbl pene PLALL — 05 -B
(BbICTYNAOLWNN MOHTaX).
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PucyHok 2 - [abapuTHble 1 YCTAaHOBOYHbIE pa3mepsbl pene
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POL — 05 - Y (yTOnneHHbI MOHTaxX).
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PucyHok 3 - Pasmepbl Bbipesa B naHenu ansa kpennexvs pene PAL — 05
a) BbICTyNaloLWNA MOHTaX; 6) yTOMMEHHbI MOHTaX
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PEJNE 3AWNTBI OBUTATENA POL-05
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KnemmHas konogka XT1:
1 - knemma NoaKnNYeHNs Lenm naMmepeHns N3onsauunu;
2...5 - kneMmmbl nogkntoyeHmns 3-x asHom cetn (Ua, Us, Uc, N);
6-7 - KNemMmbl noaktoYeHusa uenu Ic;
8-9 - knemMmbl noaknto4YeHna uenu |es;
10-11 - KneMmmbl NOAKAHYEHUS Lenu |a;
12 - knemma 3a3eMneHud.

Pasbem XP2:
1,6 - nogKknoyYeHne gaTtyMka 3aTorMneHus;
2,6 - NoOKM4YeHne gaTynka aBapUNHOIO YPOBHS;
3,6 - Noakn4YeHne gaTtynka BepxXHEero ypoBHS;
4.6 - NnogKNYeHne fatymka HUXHEro ypoBHS;
5,6 - NoOKM4YEeHNe aaTynkKa Cyxoro xoaa;

Pasbem XP3:
1-3 - nogknioyeHne partduka Temnepartypbl,

Pasbem XP4:
1...5 — KOHTaKTbl BbIXogHoOro pene «PaboTtay;
6,7 - KOHTaKTbl pene «ABapus»;
8,9 — koHTakThl pene «[lleperpyskay;
10,11 — knemmbl OnA BHELUHEro nycka;
10,12 - knemMmbl O51s1 BKITHOYEHUST 2-CTYMNEeHW.

PucyHok 4 - Cxema BHelwHux nogkniodeHun pene PAL — 05

4 YCTPOWCTBO PEJE

Pene POL-05 He wumeeT onepaTMBHOro HarnpsbkeHns nutaHus. KoHTponvpyemoe
HanpsbkeHue SABMNSEeTCH OOHOBPEMEHHO W HanpskeHnem nutaHus. Bce anemeHTbl pene
CMOHTMPOBaHbI BHYTPU Kopnyca.

®DyHKUMOHANBLHO pene coctouT u3 3 610KOoB:

B NUTaHUS;
B yrpaBrieHns n nHauKauum;
» BXOAHbIX CUTHAsOoB.
CTpyKTypHas cxema pene 3alimTbl NpeacTaBneHa Ha pucyHke 5.
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PEJNE 3AWNTBI OBUTATENA POL-05

Bnok nutaHua cogepXxuT umnynbCHbIM NpeobpasoBaTtenb, obecneynBatoLmii BbIXOOHbIE
HanpsbkeHus + 5 B, + 24 B, + 300 B ana BHyTpeHHEro nutaHns cxem.

Bnok BxoaHbix curHanos obecneuvnBaeT cbop M HOPMUPOBAHME BXOLHbIX CUrHANOB AN
MUKPOKOHTpOMNEepa, a Takke ynpaBreHne BbIXOOHbIMW pene Afs KOMMyTauun BHELUHWUX
uenen. K 6roky BXO4HbIX CUTHaroB NOAKIYATCA 4aTYnKM pesepByapa.

Ha nnate 6noka BXOOHbIX CUrHanoB pasmelleHbl gaTymkm Toka (A T), npeobpasyowwme m
HOpMUpyOLMEe a3Hble TOKW 3rekTpoaBuratens € MOMOLWb0 TpaHCOpMaToOpoB TOKa.
Oatunkn HanpskeHns (OH) noHwkaloT BXOQHOE nNUTalOWee HanpshkeHue [0 YPOBHSA,
HeobxogmMmoro gns uamepeHun. [aTyvk namepeHuss COMpPOTMBIIEHUS M30MsAUMM OO Mycka
anekTpoasuratensa (W) npeobpasyeT popmMy BXOOHOrO curHana usonaumm B yaobHyw onsg
namepeHnn. Mopagynb wun3mepeHus TemnepaTypbl (T) ocywecTBnseTr CBA3b Mexay
MMUKPOKOHTPOSNEPOM N BHELLHUM MHTErpanbHbiM JaTYMKOM TeMNepaTypbl.

Ha nnate 6Gnoka BXOOHbIX CUrHaAnNoOB Takke pasmelleHbl BbixogHble pene K1...K3,
OCYLLECTBNAOWMNE CBA3b W ynpaBfieHWe BHELWHUMUM KOMMYTaAUMOHHbIMU YCTPONCTBaMM
anekTpoasuratens.

Bnok ynpaBneHuss 1 MHOMKaUMM COCTOUT M3 MWUKPOKOHTPOSepa C MHTENPUPOBAHHLIM
ALM, 4-x paspsigHOro CBETOAMOAHOrO MHAMKaTopa, 4-X KHOMOK HACTPOMKM pexuma paboTbl
pene, 12-TM CBETOAMOLHbLIX WHOUKATOPOB, CUrHANMU3MPYKOLWMX O pPasfUYHbIX aBapUNHbIX
COCTOSIHUSIX U 5-TU CBETOAMOOHbIX WHOMKATOPOB, CUTHANMU3MPYIOWKNX O COCTOSHUU OaTYMKOB
pesepByapa.

HeyxueemHbie ceemoduodHbIe UHOUKaMOopbI:
» PaboTa — cocTosHme BbIXogHOro pene ynpasnenuns K1:
3€e1eHbIN UBET — pesie BKIIIOYEHO, HOPMaribHbIN PEXNM;
KpacHbIN LBET — pene OTKITHYEHO, aBapUMNHbBIA PEXUM.
» Harpy3ku /Tleperpy3ku — coctossiHuaA pene aBapuu K2 n neperpy3skm K3:
° HeT CBeYeHus — HeT Harpy3ku, pene K2, K3 oTknioyeHo, HopManbHbIN peXnM;
e  3efleHbln UBeT — Harpyska B HopMe, pene K2, K3 oTko4eHo, HOpMarsbHbIN PexXum;

° MUralLWMn  KpacHbl LUBET — Ha4vano neperpyskn, perne K3 BKNKOYEHO uUnn
nepuoanyeckn NnepekntovaeTcs, Havyano aBapunHOIoO PEXnma;
e [OCTOSIHHOE CBEYEHME KpacHbIM LBETOM — neperpyska, pene K2 BknoyeHo

NOCTOSIHHO, K3 - OTKNIOYEHO aBapUNHLIN PEXNM.
OdHoueemHble ceemolduodHble UHOUKamophbl:
> Heporpyska — KOHTPOSb HaZ MUHMMarTbHbIM TOKOM 3feKTpoaBUraTens:

e  MUralwLWMi pexumMm — TOK OneKkTpoaBuraTens HuxXe nopora HACTPOMKM 3BeHa
MMWHMMAanNbHOIO TOKa, Hayano aBapuMHONO pexunma, BKNHYEHa 3aJepXKka Ha OTKMYEHUE Mo
MWHUMarbHOMY TOKY;

e  [OCTOSIHHOE CBeYeHue — OTKIMIOYEHNE N0 MUHUMANbHOMY TOKY, aBapPUNHBIN PEXUM.

B ACMMMETPUSA — KOHTPOSb Ha OTKITOHEHMEM TOKOB (pa3 OT cpeaHero 3HayeHus:

e  MUralwLWmh pexmnm — OTKINOHEeHMe TOKOB pa3 OT CpedHero 3HayeHus Hwxe nopora
HACTPOMKM 3BEHA acCMMMETPUKW, Hayano aBapuUMHOINO peXxuma, BKMNOYEHa 3agepXxka Ha
OTKITOYEHME N0 aCUMMETPUN TOKOB;

e  [OCTOSIHHOE CBeYeHue — OTKIMIOYEHNE N0 aCUMMETPUN TOKOB, aBaPUNHBIN PEXUM.

Pk YTeuka - KOHTPOSb YPOBHS TOKa YyTEYKM Ha KOpMyC anekTpoasuraTens:
° NOCTOSAHHOE CBEYEHME — TOK YTEYKU BblLLle nopora HaCTPOWKN, aBapUNHbBIN PEXUM.
» OrpaHu4yeHue NycKoB — KOHTPOSIb HA4 KONMMYECTBOM MOBTOPHbIX MYCKOB:

e [IOCTOSIHHOE CBeYeHWe — paspelleHHOe KONMUYEeCTBO MOBTOPHbLIX MYCKOB MCYepnaHo,
aBapUHBIA PEXUM.

» U3onaumsa — KOHTPOSb COCTOAHNA N30MALMM dNeKTpoaBuraTens 4o nycka:

e [OCTOSIHHOE CBEYEHMEe — COMNPOTUBIIEHME U3ONAUMN HWXKE Mopora HaCTPOMKMY,
aBapUHBIA PEXUM.

» 3anunaHue — KOHTPONb Hag COCTOSIHUEM KOHTaKTOB KOHTAKTOpa UNU nyckatens o
nycka:
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e [OCTOSIHHOE CBEYEeHWe — MpOoU3OoLNO 3anuvnaHue MUHUMYM OOHOIO0 W3 KOHTAaKTOB,
aBapUHBIA PEXUM.
» U > — KOHTPOIb Haf NPEBbILIEHNEM HAMNPSHKEHUS NUTatoLLEn CeTun:
e  MUralLWMn peXuM — HanpsHkKeHne ceTu Bbille HACTPOMKM rnopora rno mMakcumasrbHOMY
HanpsPKEHUIo, Hayano aBapuMHOro pexnMa, BKNIYeHa 3a4epXKka Ha OTKITHYEHNE;
e [OCTOSIHHOE CBEYEeHWe — OTKIIYEHWE MO MNPEeBbILEHUI0 nopora HaCTPOWKU
MaKCUMarbHOro HanpsHKeHUs, aBapunHbIN PEXUM.
B U < — HanpsbkeHne KOHTPOSb Haz MOHWXKXEHMEM HanpsKeHUsa nuTatowen ceTu:
e  MUralWMi PexuMMm — HarnpsbkeHne CeTU HWXe HACTPOMKM nopora MUHUMAarbHOro
HanpsPKEHUs, Ha4ano aBapuUMHOIo pexunma, BKINYeHa 3afepxka Ha OTKIYeHne;
®  OCTOSIHHOE CBEeYEeHWEe — OTKIIOYEHWE MO MOHWKEHUIO HaMpsiKeHUs Hwke nopora
HACTPOWKM MO MUHUMAIbHOMY HaMNpPs>KEHUIO, aBaPUNHBIN PEXUM.
» ABC — KOHTpONb Hag YepenoBaHMem a3 NnuTaroLen cetu 4o nycka:
e [OCTOSIHHOE CBeYeHWe — OTKMYEeHNe Mpu HenpasBuibHOM YepeaoBaHun a3
HanpsXeHUsi, aBapUnHbIN PEXNM.
B T C> — KOHTPOISb HaZ TemMnepaTypon anekTpogsuraTens:
o Murarowmn pexum — Temnepatypa Ha 10 °C HWXKe HaCTPOMKM nopora OTKITYeHUs,
Ha4ano aBapuMHOro pexuma;
e [IOCTOSIHHOE CBeYeHue — OTKIIOYEHME MO MNPEBbLILEHUIO TeMnepaTypbl, aBapUnHbIN
PEXUM.
> ABap. ypoBeHb — KOHTPOJIb 32 COCTOAHNEM AaTyMKa aBapUNHOrO YPOBHS:
e  [OCTOSIHHOE CBeYeHVe — pa3OMKHYTOE COCTOSHNE BbIXOAHbIX KOHTAKTOB.
> BepxH. ypoBeHb — KOHTPOSIb 32 COCTOSIHUEM [aTynKa BEPXHEro YPOBHS:
e  MOCTOSIHHOE CBEYeHMEe — Pa30OMKHYTOE COCTOSIHUE BbIXOOHbIX KOHTAKTOB.
P HXKH. ypoBeHb — KOHTPOJIb 3@ COCTOSIHMEM JaTyMKa HUXKHErO YPOBHSA:
e  [OCTOSIHHOE CBeYeHVe — Ppa3OMKHYTOE COCTOSHNE BbIXOAHbIX KOHTAKTOB.
> Cyxomn xo4 — KOHTPOJSb 32 COCTOSHMEM JaTyMKa Cyxoro xoa:
e  [OCTOSIHHOE CBeYeHVe — pa3OMKHYTOE COCTOSHNE BbIXOAHbIX KOHTAKTOB.
b 3aTonnieHmne — KOHTPOIIb 3a COCTOSIHMEM AaTyunka 3aTonneHus:
NOCTOSAHHOE CBEYEHNE — Pa3OMKHYTOE COCTOSIHUE BbIXOAHbBIX KOHTaKTOB.

5 MNMPUHUMMN PABOTHI PEJIE

CTpykTypHaga cxema pene 3awutbl anektpoasuratensa POL-05 npuBegeHa Ha pucyHke 5.

Mpn nogayve HanpsXXeHUs nNUTaHUs Ha kKrnemmbl 2...5 konogku XT1 BbIxogHoOe pene
ynpaBneHns K1 OTKNIOYEHO W €ro KOHTaKTbl HaxoOAaTCss B MCXOAHOM cocTosHun. [pwm
COOTBETCTBUM HaMNpsXKEeHUs nuTaHna [OMyCTMMOMY AManas3oHy HacTpoek, npaBUiibHOM
yepegoBaHun a3, OTCYTCTBMM 3anuUnaHUs KOHTAKTOB MycKaTens WM KOHTakTopa W
AONYyCTUMOM COMNPOTUBIIEHUU U30NAUMN dneKkTpoaBuratena — 4yepes 3anporpaMmmupoBaHHOE
BpeMsi 0O Nycka KOHTakTbl pene K1 3amblkaloTcs M 3aXuraeTcsl 3erieHbl CBETOAMOLHbIN
nugukatop PaborTa.

Mpn nycke oanekTpoaBuratens 3axuraetcsa 3efieHbln CBETOAMOOHbIA  UHAMKATOP
Harpyska. Ha Bpems nycka 6nokupyetca paboTta 3BeHbEB 3alMThbl N0 BIIOKMPOBKE poTOpa U
MWHMMANbHOMY HarnpsiKeHMo.

Bo Bpema paboTbl anekTpogsuratensa pene MNOCTOSHHO KOHTPONUPYET YPOBHM
NATaIOWEro HanpsbkeHna no  Kaxaon dase, YpPOBHW npoTekawwmx dasHbIX TOKOB,
acUMMETPUID TOKOB OTHOCUTENbLHO CpefHero npoTekawLero Toka, TOK YTEeYKM Ha Kopmnyc,
namepseT Temnepartypy anekrpoasuratens (nNpyv NOAKIOYEHHOM AaTyMKE) U CpaBHMBAET C
noporamm NporpamMMHbIX HaCTPOEK.

Mpn oBHapyXeHUn HeCOOTBETCTBUS M3MEPEHHbLIX YPOBHEN MOporam HacTpoek, pene
BKIOYAET COOTBETCTBYIOLLYIO MUrAKoLLY MHANKALUMUIO U BKIOYAEeT COOTBETCTBYIOLLNA Tanmep
3aEPKKN HA OTKITHOYEHME.
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Mo OKOHYaHMM 3adepXKkM BpeMeHW W NpoJosKawlWeMcs MpeBbIlEeHMM nopora
HACTPOWKK, pene OTKNoYaeT BHyTpPeHHee pene ynpasneHus K1, 3axuraeT cCOOTBETCTBYHOLLNN
CBETOOANOAHBIA  MHAOMKATOP asapuv U BKNOYMaeT BHYTpeHHee perne asapuu K2. [pwu
ncyepnaHMm NMMMTa NOBTOPHbIX NMYCKOB 3a)KMraeTcs CBeToAnoAHbIM nHankatop OrpaHnyeHue
MyCKOB U MPOUCXOOUT 3aroMMHaHWE BCEX WU3MEPEHHbIX 3HAYEeHUN KOHTPONUpyeMbIX
napameTpoB Ha MOMEHT OTKIMOYEHUS.

3anoOMHEHHble U3MEpPEHHble 3Ha4YeHWd TOKOB a3, HanpskeHus a3, acuMmmeTpumn
TOKOB, YTEYKN N TeMmnepaTypbl ANeKTpoaBuratenss MOXXHO MOCMOTPETb B peXnume UHOnKaUuu.
CoxpaHaTCca M3MepeHHble 3HaYeHNsa 00 UX NPUHYAUTENBHOrO copoca onepaTtopom unu o
OTKINIOYEHUS NUTaHUA pene.

Ecrm B TeyeHun 30 MWH. oOrpaHuMyYeHUs TMyCKOB, CBSI3aHHbIX C aBapUWHbIMU
OTKIIOYEHNSIMU MO KakoMy-nnbo K3 KOHTPONMpyemblX napamMeTpoB He npousowno (T.e.
anekTpoasuratens pabotan B HOpManbHOM pexume), To Torga NpoMcxoauT BOCCTaHOBMNEHNE
M3Ha4yanbHO 3anporpamMMpPOBAHHONO KOMMYECTBA paspeLLeHHbIX MOBTOPHbLIX MYCKOB. Y4eT
KONuyecTBa MOBTOPHbLIX MYCKOB, CBA3aHHbIX C aBapUMHBbIMU OTKIIOYEHUAMU MO HaMNpPsS>KEHUIO
He BegeTcs.

Mpn ob6pbiBe a3 Tanmmep 3adepXKM He BKOYAETCH, pasMblkaHWE KOHTAKTOB
BHYTPEHHero perne ynpasrneHnsa K1 1 oTknioveHre anektpogsuratens npoucxoant yepes 1 c.

PaboTa pene coBMeCTHO C AaTyMKkamMu pe3epByapa onvcaHa B pasgene 8.
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PucyHok 5 - CTpykTypHas cxema pene 3awmTbl anektpoasuratena PLLL-05.
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PEJNE 3AWNTBI OBUTATENA POL-05

Cxema 3aWwuTbl anekTpoasuratens MoxeT ObITb NOCTPOEHa NO ABYM BapuaHTaMm.

BAPUAHT 1. lNpsimoe BKNOYEHUE pene 3alimTbl ABUratensi B UaMepuTeribHble TOKOBbIE
uenu. [aHHbIM BapuaHT pacnpocTpaHseTCs Ha ABuraTtenn ¢ HOMMHarbHbIM TOKOM OO0 5 A.
Cxema npsimoro BkntoveHus pene PAL - 05 npegcraBneHa Ha pucyHke 6a.

BAPWAHT 2. BknoyeHue perne 3awuTbl ABuUratend B U3MepuTeribHble TOKOBble Lenu
yepes BHeLUHWEe namepuTenbHble TpaHcdopmaTopbl Toka (Tuna T - 0,66). JaHHbin BapnaHT
pacrnpocTpaHaeTcs Ha ABUraTenu ¢ HoMuMHasnbHbIM TOKOM 0 999 A. Cxema BKIoYeHUs perne
POL| - 05 yepes BHELLHNE M3MepPUTENbHbIE TPpaHCopMaTopbl NpeacTaBneHa Ha pUCyHke 66.

N |
C &P P——
B ® '
A ® ®
xp4  PAU-05 XT1 FU[I] [l] H
1 1 U3 K 8
\ UcC
2 |1 2 K| ALLP
3 3 |lUB ]
4 4 YA Ao
N |_ES3
5 5
|C*
6 6
7 7 IC
%
8 g B
9 o HE
|A*
s4 — |10 10
\_11 11 4 Ji)
12 12 1 3~

FU — 3awmTHble npegoxpaHnTenu;

K — anekTpoMarHUTHbIN NyckaTenb;

S1 — BKN. gBUraTens;

S2 — nepekntodatens asTomatndeckasa / pydHas pabota (A /P);
S3 — BbIKI. ABUraTens;

S4 — BKI. / OTKS. penie BHELWHUM CUrHAsoM.

PucyHok 6a - Cxema npsimoro BkrtodeHus pene POL - 05 (BAPUAHT 1).

MpumevaHme. Ecnn HeT HeOGXOAMMOCTM BKMAOYEHUS /OTKMAOYEHUS pene BHELIHUM
curHanom ynpasneHus, Boisoabl 10,11 pasbema XP4 HeobxogMmo coeanHUTb NepeMbIYKON.
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FU — 3awmTHbIE NpeaoxpaHnTenu;

K — anekTpomarHuUTHbIN nyckaTensb;

S1 — BKN. ABUraTens;

S2 — nepekntovaTens aBTomaTnyeckas / pydHasi paborta (A /P);
S3 — BbIKS1. ABUraTens;

S4 — Bkn. / OTKN. pene BHELUHUM CUrHanow;

TA — BHeLWHMEe namepuTenbHble TpaHcdopMaTopbl.

PucyHok 66 - Cxema BkntoveHus pene PAL - 05 yepes BHelIHWE naMepuTenbHble
TpaHcdopmaTtopbl (BAPUAHT 2).

MpumevaHne. Ecnn HeT HeoBXOAMMOCTM BKMAOYEHUS /OTKMOYEHUA pene BHEeLHUM
curHanom ynpasnenus, Boieogbl 10,11 pasbema XP4 HeobxoanMo cOeanHNTbL NEPEMBIHKON.

5.1. Pexum neperpysku no Toky

lMpy neperpyske No TOKY BpeMs 3a0epXKKM OTKIMIOYEHMS 3aBUCUT OT BPEMEHWU Mycka
anekTpoaBuratens, BeENUYUHbI Neperpysku Mo TOKY, a TakkKe OT Benn4YMHbl OCTaTOYHOro
SKBUBaneHTa Nofny4eHHOM TENOBOW SHEPTUU OT NpeablayLUnX neperpy3ok (PUCYHOK 7).

Pene wmogenupyeT oKBMBaneHT T[MOMyYEHHONW W paCCEeAHHOW TensioBOW 3Hepruu
anekTpoasuratenemM. TOKM anekTpoaBuraTtens, Bbille HOMUHANBHOrO TOKa, BbI3blBAOT HarpeB
0OMOTOK M npupalleHne KonmyecTsa TENOBOW 3HEPTNN, a TOKM HMXKE HOMUHANBHOIO TOoKa —
Aal0T BO3MOXHOCTb MEANEHHO pacceuBaTb TEMSIOBYIO 3HEPIUIO, MOHMXKas Npyu 3TOM OO6LLYHO
Temnepatypy anekrpoasuratens. Obnactun Tokos, BONM3M HOMUHANBHOIO TOKa, NPaKTUYECKN
He HarpeBaloT U He OxflaxalT ABuraTterb.

Pacyer MakcMmanbHOro KonuyectBa TensioBoM  3Heprum  QT,  HaKOMSIEHHOM
anekTpoaBuratenem, Be4eTca NOCTOSHHO U B Crlydae YacTbIX neperpy3ok no Toky (Hanpumep,
PYYHbIX MYCKOB / OCTaHOBOK anekTpoasuratensi) NpoUCXOAMT CYMMUpPOBaHWE BeNUYuH
OCTaTOYHOrO 3KBMBAreHTa MofydeHHON TENNOBOW 3Heprun OT npeablaywmnx neperpysok, Tak
Kak nosiyd4eHHas Tennosas aHePrus He ycrneBaeT paccemBaTbCA.

MakcumaribHoe KOonuMyecTBO TennoBow aHeprum QT, KOTopoe MOXeT MrHOBEHHO
HaKOMUTb 3NeKTpoaBuraTenb NpyM OOHOPA30BOW Neperpyske npu HopmanbHOW TemnepaType,
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PEJNE 3AWNTBI OBUTATENA POL-05

NponopuMoHanbHO NPou3BeAeHWI0 KBaapaTa Toka neperpysku Inep? 1 BpeMeHu BO3aenNCTBUS
Tnep:
QT ~ Inep? - Tnep.

M3 aToro BblpaXeHus cregyet, 4YTO BpeMsa BbIKIKOYEHUS pene no neperpyske
NPOMOPUMOHANbHO  AOMYCTUMOMY  KONMUYEeCTBY TennoBoW 3Heprum QT u  obpaTHo
nponopunoHansLHoO KBaapaTy Toka neperpysku Inep?:

Tnep ~ QT / Inep?.

MakcumanbHoe KONMMYecTBO TensoBoM dHeprmn QT 49BMSIETCA  KOHCTAHTOW  Ans
KOHKpeTHOW moaenn anektpoasuratens. OHO 3aBUCUT OT ero KOHCTPYKTUBHbLIX OCOBEHHOCTEN,
CUCTEMbI OXJTaXOEHUsl, © B OCHOBHOM 3aBUCUT OT €ro 3f1eKTPOMEXaHMNYECKOW MOCTOAHHOW
BPEMEHU NN BpeMeHW Nycka ABuratens.

KoHCTaHTbl MakcMMarnbHOro KoOnumyectsa TEnsioBOWM SHEPrUn Onsi anekTpoasuratenen B
3aBUCMMOCTM OT BPEMEHM NMyCKa npuBeaeHbl B Tabnvue 1.

Tao6nuua 1

KoHCcTaHTa MakcMmarnbHOro Konnyectea
Tennosoun aHeprum QT

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

Bpems nycka anekTpoasuratens, ¢

[ —

OO NO|OTBA|WIN

3aBMCUMOCTb BPEMEHU OTKITIOMEHUS dneKkTpoaBuraTens npu neperpyske M BpeMeHU
paccenBaHusA TEnrnoBOW 3HeprumM OT KO3dduUneHTa Harpyskn npencTaBreHo Ha pUCyHKe 6.
Bpemsa oTknioyeHnsa anektpoasuraTens npy neperpyske paccyntbiBaeTcs no goopmyrne:

Trep = QT /K2, K=Iner /IH, rgoe
InEp — TOK Neperpyskun, B amnepax;
IH — HOMUHasbHbLIW TOK. B aMrnepax.

[Mpy goCTWXEHUN BENUYNHOWN TOKa 3MEKTPOoABUraTens YpoBHS Bbille HOMUHANbHOIo ToKa
anekTpoaBuraTens, BKIOYaeTCa 3ajepXKa BPEMEHW BKMNIOYEHUA 3BEHA Meperpysku, 0 4yem
CBMAEeTeNbCTBYET MUTAKOLWLMA PEXUM KpacHbIM LIBETOM CBETOAMOOHOro uHamkatopa Harpyska
/ Teperpyska, a Takke BKIoYaeTca pene neperpyskm K3.

Mo ucteyeHUn BpemeHU 3aJepXKu U NpoJorKalLWenca neperpyske pene OTKAYUT
BHYTpeHHee pene ynpasneHna K1, oTknouunT pene neperpyskun K3, BknounTt pene aBapum K2
, @ Takke MOCTOSHHbIA PEeXUM CBEYEHUS KpacHbIM LIBETOM CBETOOMOOHOrO WHAMKaTopa
Harpyaka / Neperpy3ska.
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Bpemsa paccenBaHusa aHeprum, c.
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KoadhdumumeHT Harpysku anektpogsuratens, Kx

PucyHok 7. 3aBUCUMOCTb BPEMEHW OTKIMIOYEHMS SNEKTpoABMraTens npu neperpyske u
3aBUCUMOCTb BPEMEHU paccenBaHUs HAKOMMEHHOW TeNSI0BOW 3Heprun ot KoadduuneHTa

HarpysKku.
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PEJNE 3AWNTBI OBUTATENA POL-05

5.2. Pexum 6n0KNpOBKKN (KOPOTKO3aMKHYTOr0) poTopa.

Ona cny4aes, korga anekTpoasuraternb YynpasnseT MexaHu3mMaMu, KPUTUYHBIMWU K
paspyLLeHMIO NMPU Harpyske CO CTOPOHbI Bana anekTpoaBuratens, B pene npegycMmoTpeHa
PYHKUMA 3alimMTbl OT TOKOB KOPOTKO3aMKHYTOro potopa. [Mpun yBennyeHun 3HaveHus Toka
anekTpoaBuratens OO BeNWYUHbLI, PaBHOM 3anporpaMMUpPOBAHHOMY HOMWHAIIbHOMY TOKY,
YMHOXEHHOMY Ha 3anporpamMuMpOBaHHbIA KOSMPMULIMEHT Neperpyskn, BKIIKOYaeTCa 3agepxka
BPEMEHN OTKIOYEHNA MO 3BEHY ONOKMPOBKM poTopa, pene neperpy3knm K3 un muratowmn
PEeXUM KpacHbIM LIBETOM CBETOAMOAHOro nHamkatopa Harpyska / Neperpyska.

Mo ncteyeHnn BpeMeHn 3aepXXKn U NPoAoImKatoLencs neperpyske no Toky Ha ypoBHe
KOPOTKO3aMKHYTOroO pOTOpa pene OTKIYUT BHYTpeHHee pene ynpasneHusa K1 u pene
neperpyskn K3, Bkrouut pene aBapum K2 n 3axokeT MOCTOAHHbIM CBEYEHUEM KpacCHbIM
LBETOM CBETOAMOAHbBIN nHankaTop Harpyska / lNeperpyaka.

dyHKLMA 3aWwnTbl N0 6OKMPOBKE poTopa (0T TOKOB KOPOTKO3AaMKHYTOrO poTopa) 1 BpeMs
ee 3a[epPXKN BKIYaTCH U HacTpamBaloTCa Npyu NporpaMMupoBaHuUN.

Ha pucyHke 7 nokasaH npuvMmep W3MEHEHUS KPUBOW BPEMEHW OTKITHOYEHUS Mpu
KO3 ULUMEHTE HArpy3ku paBHOM 2, MNpU  BKIHOYEHHON QYHKLUMM U BbiOOpe BpeMEHU
3agepxku, pasHon 0,5 c.

5.3. ABapuiHble pexnMbl MO HANPAXKEHUIO MUTAHNS

MuTalowee HanpsXXeHne ceTn KOHTPONUPYIOT:

B 3BEHO MaKCUMaribHOro HaNpsHKEHWs;
P 3BEHO MUHUMAITbHOIO HarNpsKeHUs;
B 3BEHO KOHTPONA YepeaoBaHus gas.

Ha pucyHke 8 wn3obpaxeHbl 06nactu KOHTPONS 3BEHbSMW MaKCUMarnbHOro W
MUHUMasnbHOIO HaMNpPsXXEHWN.

Mpy nNpeBbllEeHMM HanpskeHnem MUTaHUA YPOBHA MNopora HaCcTPOWMKM  3BeHa
MaKCMManbHOro HanpshKeHWs, BKIIOYAETCA 3agepka OTKMIOYEHMS N0  MakCcMmasibHOMY
HaMNpPsPKEHUIO, a Takke BKMIYaeTCa MUratoLnin pexnm cBeToaNo4HOIO0 MHAMKATopa KpacHOro
useta U >,

Mo ucteyeHUn BpemMeHn 3adepXKM U MPOAOIKAKLEMCS MPEBbLILLEHUN HanpsKeHus,
3BEHO MaKCUMaIbHOrO HanpsXKeHWa OTKIYaeT BHyTpPeHHee pene ynpasnexusa K1, Bknioyaer
NMOCTOAHHOE CBEYEeHWe CBEeTOAMOOHOro mHauvkatopa U > 1 BKNOYaeT BHYTpPEHHee pene
aBapum K2.

OTKIIOYEHNE aBapUNHONO pexnMMa 3BEHOM MPEBbLILLEHUS HaMPS>KeHUA NpoucxoauT npu
HaNPsPKEHUM MUTaHUSA HUXKE YPOBHS MOpOra HaCTPOWKM MO MaKCMMarlbHOMY HanpshKEeHWUo Ha
(4...6) % oT Umakc (Heperynupyemblin ypOBeHb ructepesunca).

Mpy NOHWXEHUN HaNPSHXKEHWEM MUTAHUSA YPOBHS Mopora HaCTPOWMKM MO MUHUManbHOMY
HaNpPsPKEHUIO, BKNIOYAETCA 3adepXKKa OTKMYEHNA N0 MUHUMAaNbHOMY HarnpsKeHUIo, a Takke
BKITOMAETCA MUraloLWnn pexxmum CBETOAMOAHOrO MHAMKaTopa KpacHoro useta U <.

Mo nctedeHnn BpeMeHu 3a4ep>KKn 1 NPoSOIHKaLLEMCS NOHWKEHUN HANPSXXEHWS, 3BEHO
MUHUMArbHOrO HanpsKeHUs BbIKMOYaeT BHYTpeHHee pene ynpaeneHus K1, Bknwovaer
NOCTOAHHOE CBEYeHne cBeToanoaHoro nHankatopa U < v BHyTpeHHee pene aBapun K2.

OTKNIOYEHNE aBapPUNHOIO peXnma 3BEHOM MOHMXKEHUS HamnpshKeHUs NPOUCXOAUT Mpu
HaNpPsPKEHUM NMUTaHUS BbllEe YPOBHA Nopora HacTPOMKU MO MUHUMANbHOMY HanpsKeHUo Ha
(5...20) % oT UMUH (perynupyemMbln ypOBEHb rucTepesunca).

Bblgepxka BpeEMEHW OTKMAOYEHUS 3BEHbAMM  MUHMMANbHOrO /  MaKCUMarbHOro
HanpsPKeHUM OCYLLLECTBSETCH TOMbKO NOCre nycka anekTpoasuratens u ecriv Bblxod YPOBHS
HaNpsPKeHMA 3a JONYCTMMbIe MOPOrM HACTPOEK NMPOM3oLen A0 Nycka, TO BHYTPEHHee pene
ynpaesneHus K1 otkniovaeTcs 6e3 3agepxku.

B cnyyae, ecnn ypoBeHb HACTPOMKM MoOpora BbIKIKYEHNS MO  MUHUMManbHOMY
HanpsPKEHUIO NpeBbllaeT YpPOBEHb HOMMUHANbHOIO HanpsiKeHUs, 3a MOpor BbIKMIOYEHUS
NPMHMMAETCA YPOBEHb HOMWHANbHOrO HanpsbkeHusi. Pabota 3BeHa MMHMMarnbHOro
HanpsPKeHUs Ha BpeMs nycka anekTpoasuratensa 6noknpyercs.
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3BEHO KOHTpOns 4epedoBaHuMss a3 [0 nycka npu  HenpaBuUilbHOM OGpaTHOM
YyepedoBaHWM  3anpelwlaeT BKMOYEHWe BHYTpeHHero pene ynpasrneHus K1, Bkniodaet
BHyTpeHHee pene aBapuun K2 n 3axuraeTt cBeTOAMOAHbIN MHOMKATOP KpacHoro useTta ABC.

OTKnoYeHne aBapurHOIO peXxuma 3BEHOM KOHTpPONs 4epenoBaHusa a3 npousonget
nocrie BOCCTAHOBMEHUS UX MPaBUIbHOIO YepeaoBaHuUs.

ypOBeHb BKITHOMEHNA 3BEHA
U MaKkCMaribHOro HanpsaxeHua

\

Umakc.

Heperynupyemas 3oHa rucrepe3uca = 4...6 %

ypOBeHb BbIKITIOMEeHUA 3BEHA
MaKCuUMarsribHOro HanpsxeHua

UHOM.

ypOBeHb BbIKIMIOYEHNA 3BEHA
MWHMMalnbHOIo HanpsaXxeHua

\ [/

Perynupyemas 3oHa ructepesuca = 5...20 %

UMMH.

ypOBeHb BKITHO4MEHNA 3BEHA
MWHMMalbHOIo HanpsaXxeHua

/

T

PucyHok 8 - YpoBHM BKIOYEHUS / BLIKITHOYEHUS 3BEHBEB MaKCMMaIibHOMO U
MWHUMAIbHOIO HanpsHKeHUN.

5.4. KoHTposb CONpOTUBMNEHUS U30MALMM SNeKTpoaBUraTens

YpoBeHb [O0MNYyCTUMOro COMPOTUBIIEHUS U30NAUUMM Nepeq MyCKOM 3rekTpoaBuratens
KOHTPONMpYeT 3BEHO U3MEPEHUS COMPOTUBIEHNSA U30nauuKn. Npu NOHWXKEHMM CONPOTUBMNEHMS
n3onaumMm nepen MycKOM HWXE Mopora HacTPOWMKW MO 3BEHY COMPOTUBIIEHUS U30NALMM,
BriokupyeTcs BKMNOYEHME BHYTPEHHEro pere ynpasnenna K1, BkniovaetTca BHYTPEHHee perne
aBapuu K2 n 3axuraetcsa cBeToanoaHbIM MHANKATOP KpacHoro useta Msonauus.

OTkrnoYeHne aBapuHOIO pexuMMa 3BEHOM W3MEPEHUS COMPOTUMBIIEHUS U30MALMM
npon3onaeT rnpu ypoBHe U30NAUuKM Bblle rnopora Hactporkun Ha 0,2 MOm (Heperynupyembin
YPOBEHb rMcTepesunca).

5.5. KoHTpornb TOKa yTeyku

C uernbio OTCnexuBaHWs Mnocrie nycka SnekTpoaBuraTens rnoBpexaeHuUs U3onsaumm unu
3HAYUTENBHOIO CHUXEHUSA BESIMYUHLI ee conpoTuBneHnsa (Hwke 4 + 5 kOM), CBA3AHHOMO C
NPOHWKHOBEHNEM BOBHYTPb 3MEKTPOABUraTens Xuakoctn, npoboss obMOTOK Ha kopnyc, n T.4.,
NPOV3BOAMTCHA KOHTPONb TOKa YTEYKM Ha KOpnyc. TOK yTeYKM U3MepPSeTCH B MNPOLEHTHOM
OTHOLLEHMM K 3anporpamMmMmMpoBaHHOMY HOMUHANbHOMY TOKY.

[Mpy BO3HMKHOBEHUM TOKA YTEYKM Ha KOPMNyC 3nekTpoasuratens rnocrne nycka v npu
OOCTWXKEHMM UM BEMWYUHBI NMOpora HaCTPOWKW MO 3BEHY TOKa YTeuvku, BHYTPEHHee pene
yrnpaeneHua K1 oTkniovaeTcs, BKNOYaeTcs BHYTpeHHee perne asapum K2 wn 3axwuraetcs
CBETOAMOAHBIN MHAMKATOP KpacHoro LBeta YTeuka. [locne oTKNoYeHMs anekTpoasuratens
MOHUTOPWHI €ro NnapaMeTpoB OCYLLECTBMNSAETCH 3BEHOM KOHTPOISA CONPOTUBMNEHNS U30MNALMN.
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5.6. KOHTpPOIIb COCTOSAHUSA KOHTAKTOB MyckaTens

lMepen nyckom pene npoBepsieT COCTOSHWE KOHTaKTOB MyckaTenst unuM KoHTakTtopa. B
cny4vae 3anunaHms xoTa 6bl 0QHOIO U3 KOHTAKTOB, 3BEHO KOHTPOSIS HE NO3BONSAET BKITOUYNTHCA
BHyTpeHHeMy perne ynpasneHus K1. NMpn aTtom BKNtoYaeTcs BHyTpeHHee pene aBapum K2 u
NOCTOSIHHOE CBeYeHne CBeTOANOAHOro nHamkatopa 3anunanuve. [Npn oTKNIYeHHOW (PyHKUUK
3anMnaHnsa CBETOANOOHbIN MHAMKATOP 3anunaHue He 3aXxuraeTcs.

OTKnoYeHne aBapuUMHOIoO pexumMma 3BEHOM KOHTPOMA KOHTAKTOB MyckaTensa HacTynuT npwu
pasbeguMHEHN BCEX KOHTAKTOB NycKaTens.

5.7. KoHTponb TemnepaTtypbl anekTpoasuraTens

HononHutensHo B komnnektauuto pene POL - 05 MoxeT BXoAuUTb BbIHOCHOM
WHTerpanbHbIn AaTyuk TemnepaTypbl. BCTPOeHHbIM MOAyNb U3MepeHus TemnepaTtypbl BMeCTe
C JaTYMKOM NMPOU3BOAAT KOHTPONb Hag TeMnepaTypomn anekTpoasuraTens.

Mpn goctmxkeHnn TemnepaTypon anektpoasuratens ypoBHs Ha 10 °C Huxe HacTpPOMKK
nopora MakcuMMmarsibHOW TemnepaTypbl, BKNIOYaeTCs Murawllee cBeyeHue CBEeTOAMOOHOro
MHOMKaTopa KpacHoro uBeTa Temnepartypa, npegynpexpawowas o npubnuxeHun K
aBapuHomMmy pexumy. Ecnu TemnepaTypa anektpoasuratend npoAoshKaeT NoBbIWATLCHA U
OOCTUTHET  3anporpaMMMpPOBaHHONO  MaKCUMasnbHOMO  YPOBHHA, MOAOyMb  U3MepeHus
TemnepaTypbl BbIKNOYaeT BHYyTpeHHee perne ynpasneHua K1, Bkrw4vaeT BHYTPeHHee pene
aBapuun K2 n BknovaeT NOCTOSHHOE CBeYEeHNe CBETOAMOAHOro uHankaTopa TemnepaTtypa.

BblknioyeHne aBapunUHOro pexvma MoayrieM nsmMepeHus TemnepaTypbl Npou3onaeT npu
NoHWxeHun TemnepaTypbl Ha 10 °C (Heperynupyemsblin rmctepesunc).

6 BbIXOAOHbIE LEEMW YNPABJIEHWA N MHOWKALIUA

Cxema pene P[L, - 05 obecneunBaeT ranbBaHMYECKYO pPasBs3Ky BbIXOLHbIX Leneun
yrnpaBneHns n HANKauumn ¢ NUTarLen ceTblo Npy NnomoLm BHYTpeHHNX pene K1...K3.

6.1. Pene ynpasnenus K1

OcHoBHoe pene ynpasrneHusa K1 ynpaenseTt BKIOYEHMEM W BbIKITIOMEHMEM KOHTaKTopa
UNW nNyckaTtens anekTpoasuratens. JTO pene UMeeT AOMOMHUTENbHYIO pynny KOHTaKTOB Ha
nepeknioYyeHne ana  ynpasreHus BCrOMoraTenbHbIMKM  cUCTEMamu, obcCnyxmearoLwmmm
anekTpoasurarerns.

MHavkaums coctosHna pene K1 npousBoauTcs  ABYXUBETHbIM  CBETOAUOOHbLIM
nHankatopom PaboTa. 3eneHbin UBeT MHAMKaTopa UHAUUMPYET O BKIIHOYEHHOM COCTOSIHUE
pene, paspeLlualoLem BKINYeHNe BHELLUHEro nyckaTens Wnm KOHTakTopa; KpacHbIM LBeT — O
BbIKITFOYEHHOM COCTOSIHUM, 3anpeLLaroLLemM BKITHOYEHNE.

6.2. Pene aBapuu K2

BbixogHoe pene aBapum K2 Bknoyaetca B Criydae aBapuUMHONO  OTKIHOYEHUS
anekTpogsuraTend, no kKakomy nubo Hegonyctumomy napameTtpy. CwurHan ot pene K2
npegHasHayeH ans COBMecTHon paboTbl Heckonbkux pene PILl - 05 npu aBTOMaTn4eckom
BBOZE pe3epBa Ui aybrnmpoBaHun, NpMyemM He3aBMCUMO OT TOMOMOrMM cxem oybnmpoBaHus
N pe3epBuUpPOBaHUS.

Pene K2 Bcerga BknN4YeHO, ecnu xoTs Obl OAMH CBETOAMOAHLIA MHAWKATOP aBapuum
BKIMOYEH MOCTOSHHO (He mMuralowmn pexum). Muraiowumn pexnm asapun npegynpexgaeTt o
BKIIOYEHNN BbIAEPXKKM BPEMEHUN HA OTKITHOMEHME N O NPUBAMXKAIOLWEMCS OTKITHOYEHUMN.

6.3. Pene neperpysku K3

BbixogHoe perne neperpy3knm K3 BkhAw4vaeTcsa  TOMbKO NUWb  Npu  neperpyske
anektpoasuratens. OHO MoxeT paboTaTb B ABYX pexmMmMax: NOCTOAHHOM U UMMYFbCHOM.

B noctositHHOM pexume pene K3 BKIOYaAETCA CUHXPOHHO C KaXdbIM MNpeBbILLEHUEM TOKa
anekTpoaBuraTens Bbllle HOMUHANbHOMO [Ans MHAOPMUPOBAHUA MO  ApYyruM  Lensm
aBTOMaTUKN O HacCTynneHunm pexuma neperpy3ku. Pene K3 Ha KOpoTkoe Bpemsi  Takxke
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BKIMOYAETCA B MOMEHT MNycKa anekTpoaBuratens, CUrHanuampys O MpOXOXAEHUU MYCKOBbIX
TOKOB.

B wmnynbcHom pexume pene K3 paboTtaer kak reHepaTop MMMyNbCOB, NpU4EM
ONUTENbHOCTb BKIMIOYEHHONO W BbIKMIOYEHHONO COCTOSIHUSA perne 3ajaeTcs nporpaMMHO B
HacTpomkax. JTOT PEXUM MOXHO WCNOSb30oBaTb CUrHanmMsauumM O HacCTynNUBLLUEM pexnme
neperpysku.

MHOoukaums O Havane neperpyskM OCYLLECTBMSETCA MUraHMemM KpacHbIM LBEeTOM
cBeToanoaHoro nuaukaTtopa Harpyska/lleperpy3ka.

7 BXOOHbLIE LUEMN YNPABJIEHNA

Bce Bxoabl ynpaBrneHus perie UMeKT ONTUYECKYHD ranbBaHUMYECKyld pasBA3KYy U
pearMpyloT Ha 3aMblkaHue / pasMmblkaHue KoHTakToB. ConpoTMBNeHue, npu KOTOPOM
domkcmpyeTca 3ambikaHuMe KoHTakta no uensm ynpaeneHna — (0...200) Om. lNMopaBaTb
HanpspkeHe Ha BXoA4bl yNpaBneHnsa He AonycKaeTcs.

[ns coBmecTHOM paboTbl Heckonbkmx pene cepun PLL — 05 B pexxumax gybnvpoBaHus
nnu BBOLA BCMOMOraTesnbHOro pesepsa npegycMoTpeH Bxopg “lyck”, coeguMHeHne KOTOporo ¢
obwmm npoBoaom paspellaeT paboty pene PAL - 05. PazomkHyTOe cocTosiHue Bxoga “Iyck”
Oynet 3anpewaTb paboTy pene, BHyTpeHHee pene ynpasneHms K1 6yaeT BbiKIHOYEHHbIM.

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

®PyHKLUMA [OBYXCKOPOCTHOrO pexmma paboTbl perne BKMOYaeTCcs B  MPOrpaMMHbIX
HacTponkax. Nocne ee BKNOYEHMA HEOOXOANMO HACTPOUTb TOK 2-M CTYMEHN B NYHKTE 2 MEHIO
nporpamMmmupoBaHus. pu BbIKMIOYEHHON (YHKUUMM [ABYXCKOPOCTHOIO PeXuma, CurHasnbl Ha
BXoAe “2-4 CTyneHb” UTHOPUPYIOTCS.

Cxema ynpaBneHusi pene BxogHbIMK curHanamm “Tlyck” n “2-a cTyneHb” npuBegeHa Ha
pucyHke 9.

PAOL-05

“2-91 CTyneHb”
2-9 CTVNeHb 12 ; -
Mveck 11
O6wwnin 10

XP4

PucyHok 9 - Cxema ynpaBsneHus pene BXogHbIMW curHanamu "Tlyck” n “2-a ctyneHb’.
8 PABOTA PEJIE C JATHYHMKAMU PESEPBYAPA

Pene PLL, — 05 umeeT pasbem XP2, npegHasHa4yeHHbI ONS NOAKMNIYEHUS 0AaTYMKOB
(YpOBHs, OaBneHWs XMOKOCTU U T. A.), NO3BOMSAILMX OCYLIEeCTBMAATb aBTOMaTU4yecKoe
yrpaBfieHne 3nekTpoaBuUraTtensiMm HaCOCOB, BbIMOMHAKWNX HaKaynBaHWE >KMOKOCTM B
pes3epByap Wnu ee BblkaymBaHue.

K pene MOXHO MOAKMOYMTL HAbop, COCTOALWMN U3 NATU OATYMKOB: a) Cyxoro xopaa, 0)
HWKHEro YPOBHS, B) BEPXHEro YPOBHS, ) aBapUMHOrO YpPOBHSA, [A) 3atonneHusa. B cnyyae
YMEHbLUEHNA KONMMYEeCTBa 3a4EVCTBOBAHHbIX [aT4YMKOB, HEWUCNONb3yeMbIl BXOA4 pene
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POL, — 05, coOTBETCTBYHOLUUN KOHKPETHOMY AaTyumKy, HeobxoaumMo COeanHUTb C OBLUM
nposogoM pasbema XP2. PekomeHOyemas cxema pacrofioXeHUs 1 NogKnioyYeHus 4aTynKkos
kK pene POL — 05 B cucteme Hakayku pesepByapa nokasaHa Ha pucyHke 10, a B cucteme
BblKa4ykn — Ha pucyHke 11. B cucteme BblKaykm HEOBXO4MMO COEOUHUTL C OBLLMM NPOBOAOM
BXOJ AaT4yMKa Cyxoro xoaa.

Bce Bxoabl AaTyMKOB pe3epByapa MMEKT ONTUYECKYH raribBaHMYECKY0 pasBAaA3KYy M
pearMpyloT Ha 3amblkaHue / pa3sMblkaHne KOHTakToB. CoOnpoTMBNEHWE, MNPU  KOTOPOM
duKkcmpyeTca 3ambikaHuWe KoHTakta no uensm ynpaeneHna — (0...200) Om. [NMopaBaTb
HanpspkeHMe Ha BXoA4bl yNpaBneHnsa He AonycKaeTcs.

CoBMECTHO C pene gonyckaeTcsi Ucnonb3oBaHMe MobbiIX TUNOB AATYNKOB (EMKOCTHbIX,
ynbTPa3BYyKOBbIX, WHOYKTUBHbIX, ONTUYECKUX, NHPaKpacHbIX, BUOPALIMOHHbIX,
3NEKTPOMEXaAHMYECKMX, MOMMAaBKOBbLIX U T.A4.), UMEKLWMNX KOHTaKTHbIM Bbixod. CocTosiHue
BbIXOAHbIX KOHTAKTOB OAaTYMKOB (MM KOHTaKTOB pene Gnoka KOHTPOMs, COOTBETCTBYHOLLUX
KOHKPETHOMY AaTyuKy) Mpyv Hanudmm / OTCYTCTBUM KMAOKOCTU B 30HE [OENCTBUSA AaTyvka
npvBegeHo B Tabnuue 2. MNpu pasmblkaHMM KOHTAKTOB aTymka (Unv BbIXOQHOMO pene 6noka
KOHTPOSISi, COOTBETCTBYIOLWIEr0 KOHKPETHOMY [aTyuKky) Ha naHenu ynpaBneHus pene
3aXMraeTcsi COOTBETCTBYIOLLNIA eMY CBETOANOAHbBIM MHAMKATOP KPACHOro LBeTa.

Tabnwuua 2
HaumeHoBaHe naTunka CocTosiHMe BbIXOAHbIX KOHTAKTOB
Hann4ne XXNMOKocTn OTCYTCTBUE XNOKOCTU
CyXxoro xoga 3aMKHYThI Pa30MKHYTbI
HW)XHErO YPOBHS Pa30OMKHYTbI 3aMKHYThI
BEPXHEr0 YPOBHS Pa30MKHYTbI 3aMKHYThI
aBapPUNHOTO YPOBHS Pa30MKHYTbI 3aMKHYThI
3aTtonnieHns Pa30MKHYTbI 3aMKHYThI

@dyHKUMOHaNbHOE Ha3Ha4YeHe KaXxaoro U3 AaTymkoB criegyoLee:

1) gaTtyMK Cyxoro xoa KOHTPONMpYyeT AaBfNeHWe Unu Hanmyme XuakocTn BO BXOLHOM
TpybonpoBoge Hacoca B CUCTEME HaKauKu, CNYXUT ON8 NpegoTBpaLLeHMst XON0CTOro NporoHa
Hacoca M CBA3aHHbIX C 3TUM HeraTMBHbIX NOCNEACTBUM ANA anekTpoaBUraTens;

2) OaTYMK HWXKHEro YPOBHS KOHTPONMPYET HUXHUIN YPOBEHb XUOKOCTU B pe3epByape;

3) OaTyYMK BEPXHEro YPOBHSA KOHTPONMMPYET BEPXHUI YPOBEHb XUOKOCTU B pe3epByape;

4) paTyNK aBapUNHOIO YPOBHS KOHTPONUPYET aBapuWHbIA YPOBEHb XWOKOCTU B
pe3epByape U CNyXuT Ang AyonMposBaHusa (PyHKUMA Npy OTKase AaTyMka BEpPXHEro ypoBHS B
CUCTEME HaKadKu UMK BbIKaYKu;

5) gaTyMK 3aTOMneHUs KOHTPONMPYeT Hanuume XWOKOCTM B MeCTe MOHTaxa
anekTpoaBuraTens Hacoca.

B cucteme Hakavkm (puc. 10) B HayanbHbIM MOMEHT, KOrga pesepByap MycT, npu
HanU4MM XMOKOCTU BO BXOOQHOM TpybonpoBoge Hacoca, OTCYTCTBUWM 3aTOMMEHUMs B MecTe
MOHTa)a 3reKTpoasuraTensd Hacoca M aBapuUrHbIX 3HAYEHUN KOHTPOIMPYEMbIX NapameTpoB
NO HanpsbKeHWo, COMPOTUBIIEHUIO U30NAUMK, YepedoBaHUIO (a3, 3anunaHui KOHTAaKTOB
KOHTaKkTopa Wnu nyckatens, TemnepaTtype (nNpv MNOAKMIOYEHHOM [JaTuvke) cpabaTbiBaeT
BHyTpeHHee perne ynpasrneHus K1 n anektpogsuratens BkovaetTcs. B npouecce Hakayku
XWOKOCTb MNOAHUMETCHA [0 OTMETKM [aTyMka HWKHEro, a 3aTeM U BEepXHero YpOBHS,
BHyTpeHHee pene ynpaeneHus K1 oTknioyaeTca v anekTpoasuratesnb npekpawaeTr CBOK
paboTy. B crnyyae oTkasa [aTyMka BEPXHEro YPOBHS XWUAKOCTb MOAHMMETCA OO OTMETKM
JaTynka aBapuWHOIO YPOBHS, BHYTPEHHee perne ynpasneHus K1 Takke BbIKNHOYATCS,
npekpawasa paboty anektpogsuratend. [lo mepe pacxoga XWOKOCTU OHa OMycTutca Ao
OTMETKM AaTymKka HWXHEro YpOBHS, BHyTpeHHee pene ynpaeneHus K1 cpabortaeT n cHoBa
BKIMOYUT anekTpoasuraTens. OTKNOYeHWe BHYTpeHHero perne ynpasrneHus K1 n octaHoBka
anekTpoaBuratensa onaTb NPoM3onaeT No KoMaHae gaTymka BepPXHEro ypoBHSA U T. A..
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[Mpn nocTynneHum XunaokocTn K MeCTy MOHTaxa anekrpoasuratens Hacoca (T.e. B 30HY
OEeNCTBMS AaTymKa 3aTonneHus) unuM npekpaweHn ee nogaynm BO BXOAHOW TpybonpoBon
Hacoca, BHyTpeHHee perne ynpasBneHus K1 OTKN4YUTCA He3aBUCUMO OT MECTOMOSOXEHUS
YPOBHSI XWOKOCTM B pe3epByape W MNpouM3ongeT ocTaHoBKa W OGrokupoBaHue paboTbl
anekTpoasuratens. [danbHenwee yHKUMOHUPOBAHWE CUCTEMbI CTaHET BO3MOXHbIM Mnocre
YCTPaHEHUSI MPUYMH 3aTOMSIEHUS UMM MOCTYNNEHUA XUOKOCTU BO BXOLHOW TpybonpoBoA
Hacoca.

B cucteme Bblkayku (puc.11) anroputm paboTbl JATYMKOB OTIMYAETCA OT CUCTEMbI
Haka4ku. [locrne nogayun NUTaHUs Ha perne u no Mepe 3anosiHEHUs pe3epByapa XUOKOCTbIO 00
YPOBHS AaTyMKa HWXKHErO, a 3aTeM M BEPXHErO YPOBHS, NPU OTCYTCTBUM 3aTONSIEHUS B MeCTe
MOHTaXa J3rnekTpoABuraTesia Hacoca, a Takke aBapUMHbIX 3HA4YeHUN KOHTPONUpyeMblX
napamMeTpoB MO HaNPsSPKEHUIO, COMPOTMBIEHUIO U30MALMU, YepedoBaHulo has, 3anunaHuio
KOHTaAKTOB KOHTaKTopa WNu nyckaTtens, TemnepaTtype (npy MOAKNIOYEHHOM [JaTuyuke),
cpabaTbiBaeT BHyTpeHHee perne ynpasneHus K1 n anektpogsuratens Bkrtoyaetcd. o mepe
OTKauYMBaHUA XNOKOCTU U OMyCKaHUM ee A0 OTMETKU AaTymKa HUXKHEro YPOBHS, BHYTpEHHee
pene ynpasneHna K1 oTknoyaeTca n anekTpoasuraTenb npekpawaeT ceoto paboTty. o mepe
HanosIHeHUs1 pe3epByapa, XWOKOCTb ONATb MNOAHMMETCHA OO OTMETKM [daTyvMka BepxXHero
YPOBHS 1 CHOBa cpaboTaeT BHYTPeHHee pene ynpasneHua K1, Bkniovasa anekrpogsuraternbs, n
T. O.. [lpn oOTkase patyvMka BepxHEero YpoBHA M AdanbHenwem MNOCTYMNSeHUU XUOKOCTU B
pesepByap, BHyTpeHHee pene ynpaBneHus K1 cpabotaeT no KomaHae gaTtyvMka aBapuMHOro
YPOBHS 1 Takke Npou3onaeT BKIOYEHNE aneKkTpoasuraTens.

Mpn nocTynneHnm XnakocTn K MeCTy MOHTaXa anekTpoaBuraTenis Hacoca, no KomaHae
JaTynka 3aTonneHns BHYTpPeHHee pene ynpaeneHus K1 OTKNYUTCA He3aBUCMMO OT
MECTOHaxXOXOEeHNUs YPOBHA >KMOKOCTUM B pe3epByape W Npou3onaeTr OCTaHOBKa WU
6rnokupoBaHune paboTbl anekTpoaBuUraTens 4o YCTpaHEHUS NPUYMH 3aTONSEHUS.

B cucteme BblKaykM Ha criydal oOTKasa [f[aTyvMka HWXKHEro YpPOBHS Heobxoaumo
3apes3epBMpoBaTh OTKIOYEHWE 3NeKTpoaBuUraTens Hacoca C NMOMOLLBb PYHKUMWU 3alumTbl MO
3BEHY MUHMMAIIbHOIO TOKa.

lNMepeknoyeHne anropuTMOB Haka4vku / BbIKa4ku Npou3BOAUTCSA NYTEM YCTaHOBKMU
B BepxHee WNM HWXHee MNosioXeHue chnara mnagwero paspsga B NyHKTe 9  MeHK
nporpammupoBaHus pene POL - 05. BepxHee nonoxeHue COOTBETCTBYET pPEXUMY
BbIKa4Ku pe3epByapa, a HNKHee — HaKauKu.

3awmta anekTpoasuraTens Hacoca OT Meperpy3ok no 9neKkTpu4yeckumMm v TernsroBbIM
napamMmeTpam OCyLLEeCTBNAETCS HE3aBUCUMO OT PYHKLIMOHNPOBAHNA LATYMKOB CUCTEM HaKa4Ku
/ BblKa4kn pesepByapa, N03ToMy GrIOKMpPOBaHME €ro BKNIOYEHUS UK OTKITKOYEHNE B Npouecce
paboTbl NpoM3oMOEeT TakkKe NpU HanuuMM aBapUWHBLIX 3HA4YeHUW MO Kakomy-nmbo K3
KOHTPOSIMpYeMbIX MapamMeTpoB A0 UIv Nocrie nycka anekrpoasuratens.

Mpn wncnonb3oBaHUM OATYUKOB, PETMCTPUPYIOLLMX YPOBHW  Pa3fUYHbBIX  CbIMyYnx
maTtepuanos, pene PAOL — 05 mMoXxHO ncnonb3oBaTb AfS aBTOMaTMYECKOro ynpasleHus
anekTpoaBuratenem, OCYLIECTBASKLWMM MNogady 3TMX MaTepuarnoB B pesepByap WM ero
OMOPOXHEHNE MO aHanorMm ¢ CUCTEMON HaKauku / BbIKa4yku XXNMOKOCTM.
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POL - 05

PucyHok 10 - Cxema NoaKnioYeHns AaTYMKOB B CUCTEME Hakayky pe3epByapa.
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PucyHok 11 - Cxema nogknioveHna JaT4nMKoB B CUCTEME BbiKavku pesepByapa.
9 PEXUMbl NHOMKALNA

Perne nocTosiHHO NpOM3BOAUT U3MEPEHME U MOHUTOPUHT CReAyoLWNX NnapamMeTpoB:
» notpebnsemoro Toka no kaxgoun dase (la, Is, Ic);
B HanpsXeHust B ceTu no kaxagon dase (Ua, Us, Uc);
B 4acToTbl CeTw;
B TeKkywen Temnepatypbl  anektpogsuratenss  (Mpy  MOAKMOYMEHUW  AaTyuvka
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Temnepartypbl);
P BENUYMHbI aCUMMETPUM TOKOB dhas;
B TOKa YTEYKM;
B COMPOTUBIIEHMS U30NALUKN ANEKTPOABUraTensa oo nycka;
B BENUYMHbI 3KBUBAriEHTa TEMNSIOBOW 3HEPTUU;
B CyMMapHOEe Bpemsi paboThl aniekTpoasuratens (MoTopecypc).

MHovkauns n3MepeHHbIX napameTpoB MPOU3BOAUTCS Npu noMowm 4-x paspsgHoro
CEMUCErMEHTHOIO WHAMKATOpPa Ha nNUMUEBOM NaHenu. 4-n nesbln pas3psan  uHauMkaTopa
npegHasHayeH Ons OTOOpaxeHus pexuma uHaukauuu (Buga napameTpa), ocTanbHble 3
pa3psga npegHasHaveHbl Ansa oTobpakeHust 3Ha4YeHus napameTpa.

Ha pucyHke 12 npuBefgeH anroputm paboThl pene B pexxume nHaMkauuu.

lMepemelyeHne NO NyHKTaM MEHK pexuma WHOMKauMM Npou3BOaUTCA MNpU NMOMOLLM
KHOMOK ynpasfieH1si Ha NMUEeBOW NaHenn perne.

KHonkn A n V¥V nepeknoyalT MHOMKauMo BblbnpaeMbix napameTpoB MNo LMKy, a
KHOMKN <4 ¥ P [epeknoyvalT pPexXumbl UHOUMKAUMKM nNapamMeTpoB Ha pPEXMMbI
nporpaMmMmmpoBaHnsa napamMmeTpoB U HaobopoT.

9.1. NHaukauma dpasHbIX TOKOB afiekTpoasurartens

BennuMHa wmnamepeHHbIX 3HaAYeHWW TOKOB (pa3 arnekTpoasuratens MHAUMUUpyeTcs Ha
CeEMUCErMEHTHOM MHAnKaTope B pexumax “A ", “b 7 n “C ",

3HauyeHns TOKOB ha3s, a Takke MONOXEHNE AECATUYHOM 3anaTon B o6nactn 3HaveHun
nHAUKaTopa 3aBUCUT OT KO3 dMUMeHTa TpaHcopMaLnm BHELLHNX TPaHCOPMaTOpPOB TOKa.

B Ttabnuue 3 npmBegeHbl Avana3oHbl OTOOpaXkaemblX BENMUYMH TOKOB MPU PasnmnyHbIX
KoadhdumumeHTax TpaHcdopmMmaunu.

Tabnuua 3
KoadppmumneHt y
TpaHcpopmaLmm, KT [lmanas3oHbl BbiIBO4A 3HAYEHUN TOKOB a3 Ha MHOMKATOP
1...2 0...99,9 A c guckpetHocTbto 0,1 A
3...20 0...999 A c auckpeTHocTbo 1 A
21...200 0...9,99 kA c gnckpetHocTtbto 0,01 KA

9.2. NHankauma pasHbIX HanNps>KeHUn NuTaroLen cetn
BennunHa nsmepeHHbIX 3Ha4YeHNn pasHbIX HaNPsHKeHUN nuTarLwen cetm HouumnpyeTcs
Ha ceMUCcermMeHTHOM uHaukaTope B pexumax “A . “, “b.” n “C.".
CnegyeTr 3aMeTuTb, 4YTO OTNMYME MeXOYy CUMMBOMAMW pexumMa uHAuKauuMM Toka W
HanNPsHPKeHUsT OTNIMYAOTCSA HaNMMYMEM TOYKM BO3Se CMMBOSA peXxnmMa MHONKauum.
[nanasoH nHaukaumm BennunH dasHblix HaNpsbKeHUn nNexnt B npegenax ot 145 go 285
B ¢ anckpeTtHocTblo 1 B.
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MHgukauua TokoB ¢has B v 4
3aBNCUMOCTM OT KT: >
Kr=1,2-(0..999) A < Pexum
KT =3...20-(0...999) A
Kr = 21...200 — (0...9,99) v >
Pexunm
\
v
- 4

-
(]
%
s
=

<
|-|—> -|-|>!“|> !:'-> .IIP mil A=l g

WHaukauusa HanpsbkeHun das:
(145...285) B < Pexum
v | >
Pexum b
* =
v | > =
Muaukaumsa yacTtoTbl ceTu: Pexum x
(45...55) Iy e E
\ & T
MHankaumsa TemnepaTypsl: Pexum } s
(-20...+100)° C e
viaA >
MHankauus Toka Pexum Il S
acumMMeTpuK: I
(0...50) % oT cpeaHero v 4 A =
WHoukaumsa Toka yTeuku: } %
Pexum | ! Q
(5...10) % oT HoMHUHarnbHOro M|
o
Vi A
MHaukaums conpoTmBneHus — }
U30NALNN: { Pexum |
(0...1,2) MOm v A
NHoukaumsa 3aHavyeHns Pexnm E >
3KBMBasIEHTA TENOBOM
aHeprun (0...300) v A
4 Pexum
UHaonkaumsa 3HaveHust
MoTopecypca, 2 ctapwme n 3
mnaglwine paspgaga: v A }
(00 000...99 999) yac < Pexum -
V| A >
WHaonkaumsa 3HaveHust P —
moTopecypca (0...59) MuH S exum LI
v

PucyHok 12 - Anroputm pabotbl pene POL-05 B pexxnme nHankaumm.
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9.3. MlHOuKkaums 4acToTbl NUTAIOLLEN CETHU
MwuKpOKOHTpONNep pene naMepseT 4acToTy NUTaKOLLEN CETU U BbIBOOUT ee 3Ha4YeHne Ha
WHOMKATOP B peXume nHaukaumm “ F “.
[vanasoH namepeHnsa n nHanKauum 3HavyeHnst 4YacToTbl CeTU NeXuT B npegenax (45...55
"y) ¢ auckpeTHocTbio 0,1 .

9.4. iHankaums Temnepatypbl aNeKTpoaBuraTens

Mpy NOAKIMOYEHMM BHELIHEro LOMOSHUTENTbHOMO UHTErpanbHOro Aatymka TemnepaTypbl,
MUKPOKOHTPOMSEp pene naMepsieT TEeKyLLy TeMmnepaTypy aNeKTpoaBuraTenst U BolBOAUT ee
3Ha4YeHne Ha NHOMKATOoP B peXxume nHaukaumm “t .

[dnanasoH namepeHnsa n nHOnKauMm 3HavyeHms TemnepaTypbl ANEKTPOABUraTeENs NexXnuT B
npegenax ot muHyc 20 go nntoc100 °C ¢ guckpeTHocThio 1 °C. B gnanasoHe ot muHyc 20 go
nntoc 40 °C norpeLwHoCTb U3MepeHust TeMmnepaTypbl He HOPMUPYETCH U ee MHAUKAUUS HOCUT
MHOPMALMOHHLIN XapakTep.

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

9.5. NHagukauma Toka acummeTpumn as
MHaukaums Toka acummeTpum a3 B NPOLEHTHOM OTHOLUEHUM K CpefHEeMY 3Ha4yeHuto
TOKa, NpoTeKatoLwero no Tpem dasam, BbIBOAUTCA HA MHAMKATop B pexume “H “.
[lmanasoH u3MepeHnsa M MHOUKAUMKM 3HAYeHUs TOKa acuMMeTpuum das HaxoauTcsa B
npegenax (0...50) % ¢ guckpeTHocTbo 1 %.

9.6. lHoukauuna Toka yTeuku

MHOukaums Toka yTeYKM Ha Koprnyc anekrpoaBuratens B NPOUEHTHOM OTHOLLUEHUWN K
HOMMHaNbLHOMY TOKY, BbIBOAUTCS Ha nHauKaTop B pexume “U “.

[vana3oH u3MepeHus M MHOMKAUUKW 3HAYEeHUS TOKa YTEeYKM HaxoauTcs B npepenax
(0...10) % c anckpeTtHocTblo 1 %.

9.7. lngukauusa conpoTnBNeHUsa n3onauum oo nycka
MHOukaums conpoTMBREHUA M30NAUUKM dnekTpoasuratend [0 Mycka BblBOOMTCA Ha
NHAMKaTop B pexume “r “
lMocne nycka anekTpoaBuratens Ha MHAMKatope oTtobpaxaeTcsa pesynbTaTt NocnegHero
n3mMepeHna 0o nycka.
[lmanas3oH n3MepeHns N UHANKaLMN 3HAYEeHUs CONPOTUBMNEHNSA U30MSALUMN HAaxXoOuUTCs B

npegenax (0...1,2) MOm c guckpeTtHocTbio 0,1 MOwMm.

9.8. MIHanKaums 3Ha4YeHns aKBMBaneHTa TENI0BOW SHepPrnm
OcTaTo4YHbIN 9KBUBASIEHT TEMMOBOW SHEPIUU, MOMNMYYEHHbIN SneKkTpoaBuraTenem rnpu
MYCKOBbIX TOKaXx U neperpyske, a Takke npu paccenBaHuu Tenna, BbIBOAUTCA Ha UHAMKATOP B
pexuve “ E “.
[nanasoH nsamepeHns 1 MHAMKauumn 3Ha4eHUs SKBUBaNeHTa TenmnoBon 3Heprum
BbIBOAUTCS B YCNOBHbIX eAnHULAax n Haxoautcs B gnanasoHe (0...300).

9.9. MlHomkauus BpemeHn HapaboTKku anekTpoasuraTens
Bpemsa HapaboTku anekTpoasuratens yumTbiBaeT pakTM4eckoe BpeMS HaXOXAEHWS
anekTpoasuraTens nog BO34eNCTBMEM 3NIEKTPUYECKOrO ToKa. YYeT BpeMeHn HapaboTku He
BeJeTCs Npu OTCYTCTBUKM TOKa B pa3HbIX NPOBOAAX, a TaKKe B peXnume aBapumnHoro
OTKIMIOYEHMUA.
MHaukaums BpeMeHn HapaboTkm npon3BoanTcs B 2 aTana:

B pexume “ £ “ — cTapwme 2 pa3psaga BpemMeHn HapaboTKu;

B pexume “ 7 “ — mnagwwue 3 paspsga BpemMeHun HapaboTku.
B pexume “o0 “— 2 paspsga BpeMeHu HapaboTKu MUHYT.
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[dnanasoH yyeTta n nHgmkauum BpemeHn HapaboTkm Haxoamutca B npegenax (0...99999)
yac (0....59) MuH.

10 PEXWMMbI NMPOrPAMMNPOBAHUA

[na 3awuTbl OT aBapUNHbIX PEXMMOB paboTbl HEO6XOAMMO 3aBOACKME HACTPOMKM pene
npMBEeCTM B COOTBETCTBME C paboynmMu napameTpamu 3NeKTpoABuraTens B pexummax
nporpaMmmupoBaHus. AnroputMm paboTbl pene B pexunmax nporpaMmmupoBaHust n3obpaxkeH Ha
pucyHke 13.

Bxoa B MEHI pexvmMoB MNPOrpaMMMpOBaHUsS OCYLLECTBNSAETCS HaXaTUeM KHOMKK
ynpaBneHns P Ha nepegHen naHenu. Pene BKAYUT MHAOMKAUMIO TEKyLLEro pexuma
nporpammmupoBaHna — muradmne paspsga “ PEXKMM ” Ha undpoBom mnHaukatope. HaukaTop
“PEXVM ” nokasblBaeT HOMep TeKyllero pexuma mnporpaMmMmMpoBaHnd, a WHOuKaTopbI
3Ha4YeHus — ero 3Ha4yeHue.

B aTom cocTosiHuM npu noMmoLum KHOMok A V¥ nNpomnsBoamTCA BbIGOP NYHKTOB MEHIO
PEXMMOB NPOrpaMMUPOBaHUSA COrNacHO anropuTMy, NPeaoCTaBeHHOMY Ha pUcyHke 12.

[MoBTOpHOE HaxaTwe KHOMKW ynpasneHuss <« NepeBOaUT perie B PeXxumM U3MeHeHus
3HayYeHuKn cTapLlero paspsa HacTpamBaeMoro napameTpa.

B otom pexume wmuraet wuHOMKaToOp CTapwero paspsga. MameHeHne 3HadveHus
napameTpa MNpOU3BOOUTCHA KHOMKaMW yrnpaereHns A W V , nNpuyemM KHorka A
yBenuynBaeT 3Ha4YeHne Ha eauHuly, a kHorka V- yMeHbLUaeT.

lMepexoa K HaACTpoOWKe 3HA4YeHUs MIaglero paspsga OCYLIECTBASETCA HaXaTMeM Ha
KHOMKY P>, BKIIOYUTCHA MuraHue mnaguero paspsga. M3meHeHue 3HadeHus napametpa
NpPON3BOANTCA KHOMKaMW yrnpasreHns A 1 V , nNpuyem KHOMKa A yBenniMBaeT
3HayeHve Ha eauHuly, a kHonka VY - yMeHbluaeT.

HaxaTtvne Ha kHonky <« MpMBOAMT K BO3BPALLUEHWUIO K HACTpoWKkaM npeabiayLiero
paspsga.

[Mocne HAcCTpOMKM 3HAa4YeHMs caMoro Mragwero paspsga napamerpa, Heobxoanmo elue
pa3 HaxaTb Ha KHOMKy ynpasfeHus P AOn8 3annucyu U3MEHEHHbIX 3Ha4YeHWn napameTpos B
9HEpProHe3aBUCUMYIO NaMSATb pere.

Mpn npaBunbHOM BBOAE 3HAYEHWA Ha WMHOMKATOPE Ha 2 CeKyHObl 3aropuTca Hagnucb
“Pro “ n pene BepHeETCA B Havarno TEKYLLUEro pexuma nporpamMmmMuMpoBaHus napameTpa C
COXpaHeHMEeM 3HaYeHUN B SHEProHe3aBUCMMOWN NaMATH.
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PucyHok 13 - Anroputm pabotsl pene POL-05 B pexxume nporpaMmmupoBaHus.

B cnyyae BBOAa HeOoOMyCTUMbIX 3HAYEHUA HA WHOMKATOPE Ha 2 CEKyHAObl 3aroputca
Hagnucb “Err “ n pene BepHETCA B Havano TeKywero pexuma nporpaMmmMmpoBaHus
napameTpa 6e3 coxpaHeHusi 3Ha4YeHU B 9HEProHE3aBUCMMOWN NaMATH.

Bbixogq u3 pexumMoB MNpOrpamMMMpoOBaHMs  OCYLLECTBNAETCA  HaXaTMem  KHOMKK
ynpaBneHns <« npu muraHun uHgukatopa “ PEXKUM ” wnu 4depes 15 cekyHa nocne
NOCNeHEero HaXxaTus Kakom-nnMbo KHOMKN ynpaBneHus.
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10.1. TNporpammupoBaHue koagpduruneHTa TpaHcopmaunm

Pexxum npozpammupoeaHust “ 0 “.

Pene POU - 03 w™moxeT wucnonb3oBaTtbCA ANd  3aWMTbl U ynpaBrieHUs
anekTpoaBuratensMm C HOMMUHanbHbIMU dasHbIMM Tokamu BenuyuHon (1,0...999) A. [Onsa
cornacoBaHMsa BXOOHbIX TOKOB pene M dasHbiXx TOKOB anekTpoasuratens, Heobxoammo
NPUMEHSTb AO0NOSHUTENbHbIE TpaHcopmaTopbl Toka u3 paga (10/5...1000/5) ¢ knaccom
TOYHOCTU He xyxe 0,5.

Jonyctnmeln ananasoH BBOAUMMOro KoadduumeHTa TpaHcopMauum HaxoauTca B
npegenax (1...200).

Mpn wucnonb3oBaHMM pene C MpsiMbIM  BKIOYeHMEM, 6e3 TpaHChopMaTopoB TOKa,
KO3(h(pMUMEHT TpaHchopmMaumm HeobxoaMmo YCTaHOBUTbL paBHbiM 1. [lpu aTOM cnegyeTt
NMOMHUTb, YTO MNPSMOE BKIIOYEHME pene [ornyckaeT MakKCuMarsnbHbIi HOMUHAmMbHbIA TOK MO
Kaxxgon chase - 5 A.

MNpn un3MeHeHUn KoapduuMeHTa TpaHchopmaumn, B penie  aBTOMaTUYECKU
yCTaHaBnMBaeTCA BenuyMHa HOMMHAaNbHOrO TOKa anektpoasuratens, pasHad 20 % ot
MakCcuMarbHO BO3MOXHOro Ans AaHHoro koadpduumeHTta. [loaTomy, nocne wu3MeHeHus
KoadduumeHTa TpaHcdopMauuu, HeobxogumMo 3anporpamMmpoBaTb HOMWMHAIbHBIA  TOK
anekTpoasuratens.

3aBoackas HacTponka koadpduumeHTa TpaHcdopmarmm pasHa 1.

10.2. lMporpammunpoBaHne HOMUHAIbLHOIO TOKa aneKkTpoaBuraTens

Pexxum npozpammupoeaHust “ 1“,

OTHOCUTENBHO  YCTAHOBIIEHHOW  BENWYMHbI  HOMWHANbHOrO TOKa MNPOU3BOAMUTCSA
HaCTPOMKa NOPOroB OTKMIOYEHUSA NO MUHUMANIbHOMY TOKY, BITOKMPOBKE poTOpa, aCUMMETPUN U
TOKY YyTeuyks. BBoa BenvuMHbl HOMUHANbLHOIO TOKa dnekTpoasuratend u MnosioXeHue
OECATUYHOM  3ansaToM  Npu  NPOrpaMMuMpOBaHMM  HOMMHANbHOrO  TOKA  3aBUCUT  OT
KoadpuumeHTa TpaHchopMauum BHELWHUX TpaHcdopmaTopoB Toka. [uanasoHbl BBOAA
3Ha4YeHU B 3aBNCMMOCTU OT kKo3dbdmumeHTa TpaHcdopmauum npmBeaeHsl B Tabnuue 4.

Ta6bnuua 4
KoadppnumneHt y
[AnanasoHbl BBOAA 3HAYEHNN HOMUHAITLHOIO TOKa
TpaHcdhopmaunu, Kt
(1...2) (1,00...9,99) A c auckpetHocTtbio 0,01 A
(3...20) (3,0...99,9) A c anckpetHocTtbto 0,1 A
(21...200) (21...999) A c gnckpeTHoCTbiO 1 A

Mpwn BbIGOpPE BHELLUHUX TpaHCHOPMATOPOB TOKa M ANSA MakCMManbHOro MCNOb30BaHUSA
AnanasoHa KOHTPONMpyeMbIX nNapaMeTpoB MO  TOKy  9nekTpoasuratens, crnegyet
PYKOBOLCTBOBATLCA CrieyrLMMn pekoMeHgaumsmu:

HoMunHanbHbIN TOK TpaHCOPMaTOpPOB TOKA IHOM.TP. MO OTHOLUEHWIO K HOMUHASIbHOMY
TOKY anekTpoasuratensi IHoMm.aB. AOMMKeH ObITb B Npegenax:

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

MpuBegem npumep:

HomunHanbHbIn pabounin TOK anekTpoasuratens paeeH lHom.aB. = 47 A. [QuanasoH
HOMMWHanbHbIX TOKOB TpaHcdopmaTtopoB Toka IHom.Tp. = (1,0...1,4) x 47 = 47...65,8 A.
Bbibnpaem bnmxanwmnm n3 psga HoMMHanbHbIX TOKOB TpaHcopmaTopoB Toka 60/5.

YcTaHaBnmBaeM B pexume nporpammmpoBaHmna “ 0 “ koadpuumeHTta TpaHchopmauum
3Ha4veHune 60/5 = 12, a nocne 3T0ro B pexmnme nporpammMmmpoBaHms “ 1 “ HOMUHaNbLHOrO TOKa
3HayeHue 52 A.

3aBopckasi HacTpomka HOMUHAaNbHOMO TOKa anekTpoasuratens pasHa 5,00 A.

10.3. lNporpammmpoBaHMe HOMUHANBHOIO TOKa 2-h CTYNeHu anekTpoasuraTens
Pexxum npozpammupoeaHust “ 2 “,
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Mpn ynpaBneHun OBYXCKOPOCTHbIM 3MeKTpOoABUraTenieM aHanorMyHo yctaHaBnuBaeTcs
HOMMHanNbHbIA TOK 2-h CTyneHn 6e3 naMeHeHus koapdpuuneHta TpaHcgopmauuun. Nocne
BKIHOYEHNA 2- CKOPOCTU 3neKTpoaBuraTens U 3aMblkaHUsl KOHTAKTOB “2-A CTyNeHb  BXOOHbIX
uenen ynpaerieHUsl, NOPOrM OTKIIOYEHUS MO MWHUMAanbHOMY TOKY, OFIOKMPOBKE poOTOpPa,
acuMMeTPUM 1 TOKY YTEYKU OTCUHUTLIBAOTCA OTHOCUTESIbHO 3anporpaMMuUpOBaHHOIO Toka 2-n
CTyrneHwu.

Ecnn dyHKUMA 2- CTyneHu OTKMYEHa, B MEHI0 PEeXMMOB NPOrpamMmmMuvpoBaHUs
BbiICBeuMBaeTca Hagnmcb “  OFF “. 3aBogckasi HacTporMka Toka 2- CTyneHu
anekTpoasuratensa pasHa 5,00 A.

10.4. TporpammupoBaHne koadhdurumeHTa neperpyskm (6r1IoKMpoBKM poTopa).

Pexxum npozpammupoeaHust “ 3 “,

OTOT pexunm nporpaMmmMmMpoBaHUs MPUCYTCTBYET B MEHIO PEXMMOB MPOrpaMMmnpoBaHnA
TOMBbKO MPWU BKMOYEHHOW (PYHKLMW KOPOTKO3aMKHYTOro poTtopa (pexum nporpaMmMmmpoBaHus
“ 7).

3aBUCMMOCTb BPEMEHU OTKIYEHUA 3SneKTpoaBuraTens oT KoadduuUMeHTa Harpysku
onpegenseTca cornacHo rpaduky Ha pucyHke 7. [lpaBas 4acTb rpadmka COOTBETCTBYET
obnacTtu neperpysku.

[Ons cnyvaeB, Korga anekTpoasuraTesib ynpaBnseT MexaHu3MaMu, KPUTUYHBbIMU K
paspyLLeHMIO NpU Harpy3ke CO CTOPOHbI Barna afekTpoaBuratens, B perne npegycMmoTpeHa
PYHKUNA 3alnNTbl OT TOKOB KOPOTKO3aMKHYTOrO poTopa, YCKOpSLWasa npouecc OTKNHYeHUs
anekTpoasuratens.

KoathpmuneHT neperpyskm ykasblBaeT Ha MaKCMMalibHO [JONYCTUMYIO BENUYUHY
KpaTHOCTM Meperpy3kn no TOKy anekrpoaBuratenss OTHOCUTENbHO HOMUHANbLHOIO WU
yCTaHaBIIMBaETCA B YCNOBHbIX eANHULAX A5 onpefeneHnsa nopora 3BeHa KOpOTKO3aMKHYTOro
poTopa.

Mpw BKMOYEHHOWN (PYHKLUM KOPOTKO3AMKHYTOrO poTtopa W AOCTMXEHUN BENUYNHOW TOKa
anekTpoaBuraTens nopora HacCTPOWKW MO 3BEHY KOPOTKO3aMKHYTOro potopa (HOMUHarbHbIV
TOK, YMHOXEHHbIN Ha KO3 PULNEHT Neperpyskun), BKNOYaeTCH 3aJepKka Ha OTKIYEHNeE.

Ha Bpems nycka anekrtpogsuratens oyHKUNA KOPOTKO3aMKHYTOroO poTopa OTKIo4YaeTcs.

[vana3oH [JonyCcTUMbIX 3HaYeHUW KOIULMEHTa neperpysku nexut B npegenax
(1,1...6,0).

3aBoackas HacTponka koadpduumeHTa neperpysku pasHa 2,0.

DYHKUMA KOPOTKO3aMKHYTOrO poTopa BKIOYAETCA B peXume nporpammumpoBaHuna “ 7. “,
a 3afepkka OTKNIoYeHMs No 61I0KMPOBKE poTopa - B peXMME nporpaMmMmmpoBaHmus “ 2. “.

[Mpn BbLIKNIOYEHHON (QYHKUMN KOPOTKO3aMKHYTOrO poTopa BpeMs OTKIYEHUS Mpu
neperpyske onpegenseTrcsa CornacHo rpadguka, NpuBEOEHHOr0 Ha PUCYHKE 7, a B MEHI0
peXumMoB nporpaMmmMmpoBaHusa B nyHkTax* 3 “ n “ 2.“ noasurca Hagnuck “ OFF “.

10.5. lNporpammupoBaHMe MUHMUMAIrbLHOIO TOKa anekTpoaBuraTens

Pexxum npoz2pammupoeaHusi “ 4 “,

OTOT pexnm nporpamMmmMuMpoBaHUs MPUCYTCTBYET B MEHIO PEXMMOB MPOrpaMMmMpoBaHns
TONBbKO MPU BKITHOYEHHOW (PYHKUMWU MWHUMArNbHOIO TOKa (pexum nporpammupoBaHus “ 7.%).
Pexvnm nporpaMmmupoBaHUs MUHMMArIbHOMO TOKa NpefHasHadeH Ans anekTpoasuratenemu,
KPUTUYHbIX K peXNUMY HeOorpyskun, B YaCTHOCTWU NS afieKTpoaBuraTesien HacocoB.

HacTpoiika nopora OTKNto4YeHNa N0 MUMHUMAaNbHOMY TOKY OCYLLIECTBIISIETCA B MPOLEHTHOM
OTHOLLEHMM OTHOCUTENBHO HOMUHANBHOIO TOKa M NeXuT B ananasoHe (20...80) %.

Mpn BKMAOYEHHON QYHKUMN MWHUMAnNbHOrO TOKA W OOCTUXKEHUM BESNIMYMHOM TOKa
anekTpoasuraTensa nopora HaCTPOMKMN NO 3BEHY MUHMMASIbHOrO TOKa, BKIOYAETCH 3adepikka
Ha OTKMNIOYEHMKE.

3aBofckas HacTpomKa 3Ha4YeHMss MMHUMarbHOro Toka coctaenseTt 50 %.

OYHKUMA MUHUMAaNbHOrO TOKa BKIOYAETCA B pexume nporpammupoBaHuna “ 7.%, a
3afepXXKa OTKINIYEHUS N0 MUHUMArbHOMY TOKY - B peXume nporpammuposaHma “ 1. “.
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Mpw BbIKMOYEHHOW (PYHKLMM MUHUMATNBHOMO TOKa B MEHIO PEXMMOB NPOrpaMMnpoBaHUs

B MyHKTax MEHI0 pexum nporpammumpoBaHua “ 4 “ 1 pexum nporpaMmmMmmpoBaHuUs 1.
nosiButca Hagnuco “ OFF “.

10.6. lMporpammunpoBaHue ypoBHS aCUMMETPUM TOKOB

Pexxum npozpammupoeaHust “ 5 “,

Mpn HeOoCcTaTOMHOM KayecTBe MUTAKOWEro HanpskeHUs WNu  HeucnpaBHOCTU B
oOMOTKax anekTpoABuratens MoXeT BO3HMKaTb BonbLluas pasHuua Mexay BennyinmHaMmm TOKOB
a3 anektpogsuratens  (acummeTtpus). YToGbI  M3bexaTb  neperpeBa  0OMOTOK
anekTpoasuratens, Heo6xoANMMO HAaCTPOUTb AOMYCTUMBIN YPOBEHb aCUMMETPUN TOKOB.

AcummeTpus TOKOB (pa3 ycTaHaBnMBaeTCs B NPOLEHTHOM OTHOLUEHUWN K CpegHEMY TOKY,
TeKyLlemy no Tpem hasam, n nexut B gnanasoHe (20...50) %.

Mpn goCTWXEeHUM BENUYUHOW TOKa 3JNeKTpoABuratens nopora HaCTPOWKU MO 3BEHY
acMMETPUK BKIOYaETCs 3afepXKa Ha OTKIYeHne.

3aBoJckas HaCTponKa ypoBHS acumMMeTpun TokoB paBHa 20 %.

JononHntensHO HeobxXxoOMMO HACTPOUTbL BPeEMS  3a[epXKM  BKITOYEHWA  3BEHa
acuMMeTpumn TOKOB (peXxum nporpaMmmupoBaHus “ 3. ).

10.7. lMporpaMmmunpoBaHne YpPOBHS TOKa YTEYKU

Pe)xum npozpammuposaHus “ 6 “.

B npouecce paboTbl KOHTPOMMPYETCA TOK YTEYKU Ha KOPMyC anekTpoaBuraTens.

[JonycTumbii NOpor TOKa YTEYKM YCTaHaBMBaAEeTCA B MPOLEHTHOM OTHOLUEHUN K
HOMUHanNbHOMY 1 nexuT B guanasoHe (5...10) %. NMpn oTkNYeHHON PYHKUUKN B NyHKTEe “ 6 “
MEHIO nporpamMmMmpoBaHus nosienaeTcsa Hagnucbk® OFF “. BbloepXka NO BpPEMEHM Ha
OTKITHOYEHME MO TOKY YTEYKN HEe NPOU3BOLMUTCA.

3aBoackas HaCTponKa ypoBHS Toka yTeykun paBHa 10 %.

10.8. lNporpammupoBaHne ypoOBHS COMPOTUBIIEHNSA U30NALUN
Pexxum npozpammupoeaHust “7 “,
lMepen kaxagbiM MycKOM pene npov3BOOMT U3MEpPEHMEe COMpPOTUBIIEHNA WU30NAUUK
anekTpoasuratens. HacTtpoyvka ypoBHS O0MNYCTUMOro COMPOTUBIIEHUS MU3ONALUU JEXUT B
ananasoHe (0,2...1,0) MOM. Tllpu OTKMOYEHHOW YHKUMM B NyHKTE “ 7 “ MEHK
nporpamMMmmnpoBaHna nossnsaetcda Hagnuck* OFF “.
3aBoackas HaCTponka ypoBHS CONPOTUBNEHUS nsonsaummn pasHa 0,5 MOwm.

10.9. NHdopmaumns 0 HOMUHANBHOM HaNpPsKEHUN
Pexxum npoz2pammupoeaHust “ 8 .
[na naHHOW Moaenu penie HacTponka YPOBHS HOMUHASTbHOIO HaNPsPKEHUS He
NpOn3BOAUTCA N HOMUHAlNbHOE HanpsXXeHne yCTaHoBIEeHO Ha ypoBHe 220 B dasHoro
HanNpsKeHus. OTOT NapameTp HOCUT NHPOPMALIMOHHBIN XapakTep.

10.10.TporpammmpoBaHne ypoBHS MakCUMasibHOro HanpsKeHus

Pexxum npoz2pammupoeaHust “ 9 “,

HacTpoiika ypOBHS MakCMManbHOro HarpsbkeHua Haxogutca B AnanasoHe (240...280)
B. lNpu goctwxeHnn BENUUYMHOW HaNPsXKEHUs CeTu nocrne nycka anekTtpoasuraTterns nopora
HACTPOWKM MO 3BEHY MaKCUMaribHOro HanpsXXeHus!, BKIYaeTCs 3aepka Ha oTknoveHune. [1o
nycKa anekTpoasuraTens BblAepPXKW MO BPEMEHU Ha OTKIMOYEHME HE NMPOUCXOOMT.

'McTepesnc ypoOBHSA MaKCUMarbHOrO HarnpshkeHus SABNSETCH HeperynmpyembiM U
yCTaHOBNEeH Ha ypoBHe (4...6) % OT ypOBHA MakCUMarnbHOro HanpsixkeHus. 3aBoackas
HaCTpOMKa YPOBHA MakCUMarnbHOro HanpsxeHus pasHa 250 B.

HacTtpoiika BpemeHu 3afepXKu OTKINMIYEHUA MO MakCUmarnbHOMY W MWHUMarbHOMY
HanpsXXeHUsaM NPOU3BOANTCA B PEXUME nporpamMmmupoBaHua “ 4.%.
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10.11.MMporpammunpoBaHne YpOBHS MUHUMANbHOIO HaNpPsXKeHUs

Pexxum npozpammupoeaHusi “ A “.

HacTpoiika ypOBHA MUHUMANbHOIO HanpshkKeHna HaxoauTca B AuanasoHe (150...210) B.
[Mpn OOCTWXKEeHUM BEenMYMHOM HanpshKeHWs CceTu Mocne nycka anekTpoasuraTens nopora
HACTPOWMKM NO 3BEHY MUHUMANbHOIO HarnpsiKeHUs, BKITOYaeTCAa 3afepkka Ha oTkroyveHuve. [Jo
nycKa anekTpoasuraTens BblAepPXKU MO BPEMEHU Ha OTKIOYEHE HE NMPOUCXOOMT.

'McTtepesnc ypoOBHA MakCUMMarnbHOrO HanpsbkeHust S9BNAeTcs  perynupyemMbiM  C
ananasoHoMm  Hactpoukm  (5...20)%. 3aBogckas HaCcTpoMka YPOBHS  MWUHUMAarbHOMO
HanpsbkeHus paBHa 190 B, a ructepesuca — 10%.

Bpema 3agepxku OTKMIOYEHUA MO MaKCMManbHOMY U MWUHUManbHOMY HarnpshXeHUAM
NnpPoOn3BOAUTCA B PEXUM nporpammupoBaHua “ 4. “, a TakkKe YpoBeHb rucrepesmca no
MWHMMaNbHOMY HaMNps>KEHU0 — B PEXMME NporpaMmmumpoBaHms “ b “.

10.12.T1porpammmpoBaHne ypoBHS rmMcTepesmca MMHUMAabHOrO HarnpsXXeHus

Pexxum npoz2pammupoeaHust “b “.

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

3aBoAckas HaCTpoWnKa ypOBHS rmcTepesnca MMHUMManbLHOro HanpsxxeHust pasHa 10 %.

10.13.lMporpammunpoBaHue TemnepaTypbl OTKMOYEHUS
Pexxum npoepammupoeaHusi “ C “,

B HacTtponka TemnepaTypbl OTKIMIOYEHWA nexuT B npegenax ot nmoc 40 go
nntocl00 °C. 3aBoackas HacTpourka ypoBHS TemnepaTtypbl paBHa 50°C. 'mctepesnc 3BeHa
KOHTpons Temnepatypbl coctasnseT 10°C, a 3agepXkn Ha OTKMYeHWe No TemnepaTtype He
NPOVCXOAMT.

Mpn «kpenneHun patyvMka TemnepaTtypbl K KOPMycy oanekrpoasuratens 3a c4yeT
HEeNMNOTHOCTWN KOHTaKTa BO3HUKaEeT AOMOMHUTENbHOE TENNOBOE CONPOTUBMEHUE TepMogaTyUmK /
KOpnyc, 4YTO NPUBOOUT K YBENUYEHUIO MOrpeLlHOCTN n3MepeHus temnepatypbl Ha (3...5) © C.
Mpn HacTponke nopora cpabaTtbiBaHWs MO Temnepatype HeobxoauMo YycTaHaBnMBaTb
3HayeHue Ha (3...5) ° C meHbLUe npegnonaraemMon TemnepaTypbl HarpeBa anekTpoasuraTens.

[Mpn HenogknYeHHOM JaTyvke TemnepaTypbl HACTponka TemnepaTtypbl HE4OCTYMNHa U
B MEHI0 nporpammMmmpoBaHngd B nyHkte “ C “ nosasutca Hagnuck “ OFF “.

10.14.lMporpaMmmmnpoBaHue Kosim4ecTBa NOBTOPHbIX MYyCKOB

Pexxum npozpammupoeaHust “d “.

KonnyectBO NOBTOPHbLIX MYCKOB oOnpefenser KOoSiM4eCcTBO BO3MOXHbLIX MOBTOPHbIX
BKIMIOYEHUN 3neKkTpoaBuratena nocne nepBoro OTKMIOYEHUA Mo MNpuYMHE aBapumM u npu
BOCCTaHOBMEHUN HOPMaSibHbIX YCITOBUI 3KCMyaTauumu.

[vana3oH BBOAa Konn4yecTBa NOBTOPHbLIX NYCKOB HaxoauTtcsa B npegenax (0...100).

3aBoAckas HaCTpoWnKa KonmyecTsa NOBTOPHbLIX MYCKOB paBHa 4.

Kpome TOro, Heob6xogMmMo HacTpouTb BPeEMS 3afepXXKu OO0 MOBTOPHOrO Mnycka (pexum
nporpammupoBaHus “ 0. “).

10.15.TporpammumpoBaHue 3aepXKKu A0 nycka

Pexxum npozpammupoeaHusi “ E “.

Bpemsa 3agepxku nepen nepBbiM MyCKOM OnpeaensieT BpeMsi 3a4epXKU OT BKOYEHUS
nuTaHuMs pene, nMBO C MOMEHTa NEepBOro 3amblkaHus KOHTakToB 11,12 «[yck-O6wmn»
pasbema XP4, 0o momeHTa cpabaTbiBaHNA KOHTAKTOB BHYTpeHHero pene K1 “Pabota”. lNocne
OKOH4YaHMa paboTbl TanMmepa 3adepXKMm Npu YCNOBUWM OTCYTCTBUS aBapUNHbIX 3HAYEHUN
KOHTPOSNIMPYEMbIX MapamMeTpoB B  aBTOMaTU4ECKOM pexumme paboTbl  Npoucxogut
aBTOMaTUYECKUIN NYCK aneKkTpoaBuraTens, a B py4HOM - perie paspeLuaeTt npon3sBecty pyyHoOn
nyck. [Npu nocneayrowmx nyckax Tanmep 3agepXXkm 4o nycka He BKNtoYaeTcs.

[vana3oH BBOAA 3HAYeHU BpeMEHU 3aepKKn HaxoauTes B npegenax (1...30) c.
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3aBoAckas HaCTpowKa 3Ha4YeHN BpeMeHU 3alep>KKn paBHa 2 C.

10.16.lMporpammunpoBaHne BpeMeHn nycka

Pexxum npozpammupoeaHust “F “.

B 3aBMCUMMOCTN OT MOLLHOCTW 3NeKTpoABUraTens, ero UCNOoSTHEHWS, a TaKkKe Harpysku Ha
ero Barny, BpemMs Bblxofda Ha pabounin pexmm MOXeT ObiTb pasnuyHbiM. [103TOMYy B MOMEHT
nycka QarnekTpoasuratens pene He OTKMKYaeT ero nno  HacTpovMkaM  3BEHbEB
KOPOTKO3aMKHYTOro poTopa M MUHUMAaIIbHOTO Hanps>KeHus.

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

3aBoackas HaCTponka 3Ha4YeHNA BpeMeHM nycka paBHa 1 c.

10.17.T1porpammmpoBaHue 3agep>Kku 40 NMOBTOPHOro nycka

Pexxum npozpammupoeaHuss “ 0.*,

Bpema 3agepxkum [0 MNOBTOPHOrO Mycka onpegendeTr BpeMd Mexay MnOBTOPHbIMU
NnycKaMu arekTpoaBuraTenis nocrie aBapunHbIX OTKNIOYEHUN U BOCCTAHOBMEHUA HOPMaribHbIX
yCroBUWI aKkcnnyaTaumm, Haxoautcs B npegenax (1...120) c.

3aBoAckas HaCTponka 3Ha4YeHNa BpeMeHu 40 NOBTOPHOro nycka pasHa 5 C.

10.18.lMporpammunpoBaHue 3agep>XKn MUHUManbHOro Toka

Pexxum npozpammupoeaHust “ 1. “,

OTOT pexunm nporpaMmmMmMpoBaHUS MPUCYTCTBYET B MEHIO PEXMMOB MPOrpaMMmnpoBaHnA
TONBbKO MPU BKAOYEHHOWN (PYHKLUMM MUHUMASBHOMO ToKa (PeXumMm nporpaMmmupoBaHus “ 7. “ ).

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

[vana3oH BBOOA 3HAYeHUN BpeMEeHU 3aJepXKN BKOYEHUS 3BEHa MUHUMAasibHOro ToKa
HaxoguTcs B npegenax (1...250) c. lpu obpbiBe a3 no TOKy anekrpoasuratenb
OTKM4YaeTcs Yepes 1 ¢ He3aBMCUMO HACTPOKMKM BPEMEHU 3aL4EPXKKN HA OTKIHOYEHUS.

3aBoAckas HacTpoMKa 3HayeHUs BPEMEHW 3aepXXKU OTKIHYEHUS N0 MUHMMASIbHOMY
TOKY paBHa 5 C.

Mpn BBLIKNIOYEHHOW (PYHKLMM MUHUMANBHOIO TOKa B MEHIKO PEXMMOB NPOrpamMMmnpoBaHns
B nyHKkTax* 4 “ n* 1. “ nogasutca Hagnuck “ OFF “.

10.19.MporpammmpoBaHue 3agepKku 61TOKMPOBKM poTopa

Pexxum npoz2pammupoeaHust “ 2. “,

OTOT pexvMm MporpaMMmMpoBaHMA MPUCYTCTBYET B MEHKO NPOrpaMMMpOBaHUs Mpu
BKITHOMEHHOW (PyHKUMM BNOKMPOBKM poTopa (pexmMm nporpaMmmupoBaHms “ 7. “).

Bpems 3agepxkm ONOKMpPOBKM poTopa onpefensder BpeMs OT Hadana npeBbleHns
TOKOM 9nekTpoasuratensa B nwbonm wu3 ¢a3 nopora HACTPOMKM (HOMMHAMNbHBIA  TOK,
YMHOXEHHbIW Ha KO3(ULMEHT Nneperpyskun), 40 ero OTKIYEHNA 3BEHOM KOPOTKO3aMKHYTOro
poTopa.

[wvana3oH BBOAA 3HAYEHUW BPEMEHU 3a0epPXKU OTKNIOYEHUA 3BeHa KOPOTKO3aMKHYTOro
poTopa Haxogutca B npegenax (0,5...10,0) c.

Mpn BbIKNOYEHHON OYHKUUN BIIOKMPOBKM pOTOpa BPEMS OTKMOYEHUS Npu neperpyske
ornpepenseTcd corrnacHo rpaduka, npuBeOeHHOro0 Ha pPUCYHKE 2, a B MEHI0 PEeXMMOB
nporpamMmupoBaHuna B nyHktax“ 3 “ n “ 2.“ noasutca Hagnucek “ OFF “.

3aBofckas HacTponKka 3Ha4YeHUs BPEMEHU 3aJEepXKKM OTKITHOYEHUSA 3BEHOM OTIOKMPOBKM
poTopa pasHa 1,0 c.

10.20.lMporpammunpoBaHue 3agepXXkn acuMMeTpun Toka
Pexxum npozpammupoeaHusi “ 3. “,
Bpema 3agepxku OTKIOMEHMS NO 3BEHY acMMMeETpuu Toka onpefendetr OonycTUMOe
BpeMsa paboTbl anekTpogsuratensd npu ypoBHE acumMMeTpum Toka a3 Hwke nopora
HACTPOWKM 3BEHA aCUMMETPUM TOKa.
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[vana3oH BBOOA 3HAYEHUN BPEMEHU 3aOEPXKKM BKIHOYEHUS 3BEHA ACMMMETPUMM TOKa
Haxogutca B npegenax (1...120) c. lNpu ob6pbiBe a3 no ToOKy anekTponsuratenb
OTKMo4YaeTcs Yepes 1 ¢ He3aBMCUMO HACTPOMKN BPEMEHN 3a4€PXKKM Ha OTKINIOYEHME.

3aBofckasi HacTporka 3HAYEeHUS1 BPEMEHW 3a0epXXKU BKMOYEHUSI 3BEHA acUMMETPUM
TOKa paBHa 5 C.

10.21.MporpammmpoBaHue 3a4epP>KKM MaKCUManbHOro 1 MMHUMAaIrIbHOrO HanpsikKeHun

Pe)xum npozpammupogaHus “ 4. ".

Bpems 3agep>KknM OTKMOYEHUSI 3BEHBAMU MaKCUManbHOMO U MUHUMAanbHOIMO HanpsikKeHumn
onpeaenseTr gonyctumoe Bpems paboTbl Nocne nycka anekTpoasuratensd npy npesbllLeHnn
HanpskeHMeM ceTn B nobon n3 a3 nopora HaCTPOWMKN 3BEHA MAKCUMAarnbHOIO HanpsiKeHUs
WX NOHMXKEHUU HanpshkeHuss cetm B nbon u3 a3 Huke nopora HACTPOWMKM 3BeHa
MUHMMAarbHOIo HanpsXeHusi. Ecnn BbIXO4 YPOBHA HanpsKeHus 3a [OnyCcTUMble MNOporu
HaCTPOEK Mpou3oLlen [0 Nycka anekTpoaBuratens, TO BHYTpPeHHee perne ynpasnexus K1
oTKNtoYaeTca 6e3 3agepXKKn N0 BpEMEHM.

[vana3oH BBOAA 3HAYEHUI BPEMEHU 3aLEPXKKU BKIHOYEHUS 3BEHBEB MaKCMMasibHOro 1
MUHMMAarbHOIo HanpsbkeHnn HaxoanTcs B npeaenax (1...250) c.

3aBoackasi HaAcTpovka 3HaYeHUs BPEMEHW  3a0EepXKM  BKIOYEHUA  3BEHLEB
MaKCUMarbHOro 1 MMHUMAIIbHOIO Hanps>KeHUn paBHa S C.

Mpn 06pbIBE ha3d No HaNPSKEHMIO 3MeKTpoaBUraTeslb OTKIOUYMTCH Yyepes 1 c.

10.22.lMporpammmnpoBaHne MMMysibCHOro pexxmma paboThl pene neperpy3sku K3

Mpn BKNHOYEHHOW DYHKLMM MMMYNbCHOTO pexuma pene neperpy3kn K3 Heobxoammo
HaCTPOUTb BPEeMSs ero BKIMHOYEHHOTO U BbIKIFOYEHHOro COCTOSAHUS.

Pexxum npozpammupoeaHust “ 5. “,

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

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

Pexxum npozpammupoeaHusi “ 6. “.

[dvnana3oH BBOAa 3HAYEeHUM BPEMEHM BbIKIMIOYEHHOIO COCTOSIHUSA pernie neperpysku
HaxoguTcsa B npegenax (1...30) c.

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

[Mpn BBLIKMIOYEHHOM PYHKLMM UMMYIIbCHOTO pexuma pene neperpyskn Ha uHaukatope

oTtobpaxaetca Haanuck “ OFF “ n pene neperpysku K3 HaxoamTca B NOCTOAHHO BKIOYEHHOM
COCTOSIHMM MPY TOKOBOW NMeperpyske anekrpogsuraTens.

10.23.lMporpammunpoBaHne yHKLMN
B atux pexumax nporpaMmMuMpoBaHusi €CTb BO3MOXHOCTb U3MEHATb anroputm paboTbl
pene Npyv NOMOLLM BKITHOYEHUS U OTKITHOYEHNSA HEKOTOPbIX ONONHUTENBHBIX (OYHKLWNA.
Mpw BKNOYEHUM pexmma Ha umdpoBomM nHamkatope B obnactm “ SHAYEHUE “ B kaxkaom

paspsge nosiBUTCs nsobpaxxeHne naxka nepeknoveHns oyHkumnm “ 77 “wnn “ L/ “.

®dnaxok “L/ “ yka3biBaeT Ha BKIMHOYEHHOE COCTOSHWE QOYHKUUW, a naxok “ /7 Ha
OTKMOYEeHHoe cocTosiHue. M3MeHeHne COCTOAHUS YHKUMWM MNPOM3BOAUTCH  KHOMKaMu
yrnpaeneHns A wn V. KHoMka ynpaereHvs A BKMo4YaeT OYHKUMIO, @ KHOMNKa ynpasneHus
V — oTknoYaeT. 3anncb B SHEProHe3aBUCUMYIO NamATb OCYLLECTBNAeTcs nytemMm Bbibopa
Mragwero paspsga C NoMOLLbO KHOMKW B 1M NOBTOPHOrO ee HaxaTtusa. Ha vHaukaTtope

BblCBETUTCSH Haanuck “ Pro “.
Pexxum npoz2pammupoeaHust “ 7.,
B aToM pexunme pacnonoxeHve yHKUUN criegyroulee:
B CTapLnn paspss — PyHKUUS KOPOTKO3aMKHYTOro poTopa;
B CpeaHun paspss — PYHKUMS MUHUMaNbHOIo TOKa;
B MInagwun paspag — PYHKUNSA CONPOTUMBAEHUA U30SSALUN.
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Pexxum npozpammupoeaHusi “ 8. “.
B aToM pexume pacnonoxeHve yHKUUN criegyroulee:
B CTapLnn paspss — PyHKUUA 3anmnaHna KOHTaKTOB;
B CpegHun paspss — PYHKUMS TOKa YTEYKN;
B MNagWwun paspsa — MMNyNbCHbIM pexnm paboTel pene neperpyskum K3.
Pexxum npozpammupoeaHusi “ 9. “,
B aTOoM pexunme pacnonoxeHue yHKLMI criegyroLlee:
B CcTapwun paspsag — 2-9 cTyneHb paboTbl anekTpoasuraTens;
B CcpefHu pa3pag — PYHKUNA KOHTPONS 4YepenoBaHus oas;
B MNagwun paspsa — anropuTM Hakadkuy / BblIkayku pesepsyapa.

10.24.006HyneHne c4yeTUMKa MoTopecypca

Pexxum npoz2pammupoeaHust “ A. “.

[ns cbpoca cyeTunka moTopecypca B HOSb HEOHXOANMO B peXnume nporpamMmmMmpoBaHng
Bmecto «111» Habpatb «000». 3aTtem, nocne KoppekuuMM camoro mnaguwero paspsaa,
HeobXoaUMO ellle pa3 HaxaTb KHOMKy ynpasneHusa P . Ha uHamkatope nosBUTCA HaLnucb
“Clr *“.

[MepeyveHb NYHKTOB MEHIO NPOrpaMMMpoOBaHns HAXo4MUTCA B NpUIIoXeHnn B.

11 MOHTAX, NMOArOTOBKA K PABOTE, NMPOBEPKA PABEOTOCIOCOBHOCTHU

KoHCcTpykuma pene obecneynBaeT B 3aBUCUMOCTU OT  MWCMOMHEHWUS  YCTaHOBKY
BbICTYNalLWMM MOHTaXoOM U nepegHUM nogkroyveHvem nposogos (PAOL — 05 -1) wnu
YTOMMNEHHbIM MOHTaX0M U 3aaHUM noakntodeHnem (PAL — 05 -2).

Pene Heo6xooMMO MOHTMPOBAaTb Ha CneumanbHbIX WMTax, B WKadax ynpasneHmsa u T.0.
BOAANW OT HarpeBaTesNbHbIX NPUOOPOB M WUCTOYHUKOB MOLLHbLIX 3fEKTPOMArHUTHbLIX Mosien
(cunosbix TpaHcopMaToOpPOB, ApPOCCeneNn, anekTpoaBUraTenen, anekTpuYecknx neyvem n T.4.).
HeponycTuMo Hanuume B BO3gyxe NpuMecerd ammuaka, CEPHUCTbIX U OPYrux arpeccuBHbIX
rasoB, Takke NOBbILEHHOW BNaXXHOCTWU. B mecTtax, rae owyliaeTca Tpsicka u Bubpaums, pene
cnefyeT ycTaHaBnMBaTb HA amopTusaTopax (C pe3nHOBbLIMU NpokKnagkamm).

KpenneHune perne ocyLecTBNAETCS C MOMOLbIO ABYX KPOHLUTEMHOB, MPUKPENEHHbIX K
Kopnycy AByMSA BuMHTamMn M5, a MecTy yCTaHOBKM — YeTblpbMs BMHTamu M4 (BbicTynaroLmm
MOHTaX), PUCYHOK 1, nnn aByms ckobamu NpumxMMaeTcsa K NaHenn ¢ NOMOLb0 ABYX BUHTOB
M5, koTopble 3aKpy4mMBalTCs B KOpPMNyC pernie (YTOMMEHHbIN MOHTax), pUCYHOK 2. Pasmepbl
Bblpe3a B NaHenu Angd yTonreHHOro MoHTaxa perie nokasaHbl Ha pUcyHke 3.

MpucoeguHaemble NpoBoAa AOMKHbI MMETb KOHTAKTHblE 3aXWUMbl, pacCYMTaHHble ANnS
kpenneHusa nog BUHT M4. CedeHne nNpoBOAoOB AOIMKHO ObiTb He Gonee 2,5 MM? Ana oAHOro
nnm 1,5 Mm? ans aByx NpoBoaHMKoB. OHM NOAKNIOYATCH K KNnemmHol kKonoake XT1 cornacHo
cxeme, NPUBEOEHHOW Ha pUCYHKe 6a - C npsMbIM BKNoYeHueM (BapuaHT 1), 66 — C
MCNonb30BaHMEM TOKOBbIX TpaHcopmaTopoB (BapmaHT 2). K knemme “3awuT. 3a3.” KONogku
XT1 HeobxogoMmMO NOAKMOYUTL 3AWMTHOE 3a3eMiieHMe MNPOBOAOM CEYEHWEM HE MeEHee
1,5mMm2.

B cxemy ynpaBneHus snekTtpoaBuraterneMm BbiXOoAHble KOHTakThbl perne K1, K2, K3
HeobxoaMMO MOAKMIYUTL C MOMOLWbBK padbema XP4 B COOTBETCTBUM C (PYHKUMOHANbHbLIM
HasHa4yeHnem pene PLL — 05. CeyeHne npoBOAHMKOB A4 NOAKIOYEHNS KOHTAKToB pene K1,
K2, K3 He gormkHo npeBbiwatb 1 mm2. KHonka “CTOIlM” B cxeme ynpasneHus asuratenem npu
aBTOMaTU4YECKOM pexnme paboTbl AOMKHA WUMETb MeXaHW4eCKytd CcamMOOMOKUPOBKY Mpu
HaXkaTuu.

KoHctpykumsa pene POLL — 05 gonyckaeT coBMecTHyto paboTy U KOMOMHMpPOBaAHHOE
yrnpaBrieHne Heckonbkumn pene (oybnupoBaHue, BCnomoraTenbHbii pexuMm). NMpumepHas
CXema BKIHYEeHUSA HeCKomnbkux perne npveegeHa B NpunoxeHun b. Ecnv He npegnonaraetcs
ncrnonb3osaHue pene POL, — 05 ¢ BHeEWHMM BKMAOYEHMEM / OTKIIOYEHUEM UMK yrnpaBneHne
OBYXCKOPOCTHbIM  3rekTpoaBuraTenemM, TO Heucnorb3yeMbln BXO4 Ha pasbeme XP4
HeobxoaumMoO coeauHUTb C OOLWMM NpPOBOAOM MPOBOAHUKOM cedyeHuem  (0,75-1) mm2,
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MakcumarnbHasa anuHa npoBOAHUKOB, COeANHALWNX padbeM XP4 ¢ BHELLHUMN YCTPOMUCTBaMU
He porkHa npesbliwaTte 10 meTpoB. Mcnonb3oBaTb KOHTakTbl pene K3 “[Neperpyska” ans
yrnpaBneHnsa anekTpoaBuratensamm 3anpeLaeTcs.

[aTtunk TemnepaTypbl (ecrnv OH 3akasaH) nogknioyaetcsa K pasbemy XP3 pene. OH
Kpenutca K Kopnycy anektpoasuratens BuHTOM M4. [aTtumk TemnepaTypbl YCTOMYMB K
BO3AENCTBUIO 3NEKTPOMArHUTHbIX MOMEX, MO3TOMY B AOMOMHUTENbHOW 3SKPaHUPOBKE He
Hyxgaetca. OH noctaBnsetTcsa € coeguHuTenbHbiM kabenem anuvHon 5 metpos. [lpu
Heo6X04MMOCTN MOXHO YBENUUUTbL ANUHY Kabens, NpUMMeHNB ABYXWUINbHbIN SKPaHUPOBAHHbIN
kabenb Tvna KCI3BI™ , KCIM3B, MUKPOMOHHLIN U T.M. C BHELWHUM AnamMeTpoMm (4...6) MM 1
NMOroHHOM eMKocTblo He bonee 90 nd/m. Obwas AgnrMHa NOCTaBNAEMOro U JONONMHUTENbHOIO
kabenen gaTynka TemnepaTypbl He AormkHa nNpeBbiwaTtbh 30 meTpoB. CoeanHeHme xun kabens
Heo6Xxo4MMO BbINOSIHUTL C MOMOLLLIO KNEMMHOW KOMOAKM Ha 3 KOHTakTa C¢ cobniogeHuem
CXeMbl TMOAKMYEHUA Aatyuka TemnepaTtypbl K pene. Cxema MOAKMOYMEHUA AaTtyuka
TemnepaTtypbl K pazbemy XP3 nokasaHa Ha pucyHke 14.

MMopgknoyeHne [JaTyMKoOB pesepByapa HeobxoaMmo npousBecTM K pasbemy XP2
npoBoaHukamu cevyeHnem (0,75-1) Mm? cornacHo cxeme NpuBeAeHHOW Ha pucyHke 9 (cuctema
Hakayku pesepByapa) wunm pucyHke 10 (cuctema Bblkadku pesepByapa). B cnyvae
YMEHbLUEHNA KONMMYecTBa 3a[eWCTBOBaAHHbIX [OaTyMKOB, HEWUCMNONb3yembli BXOL pene,
COOTBETCTBYHOLUMN KOHKPETHOMY AaTyuky, HeobxoaMmo coeuHuTb C obwmM NpoBOLAOM
pasbemMa XP2 nposoagHukom cedeHnem (0,75-1) mm2.

[Mocne MOHTaxa M NoAkNt4YeHMs NPoBOAOB HeobXxo4MMO nogaTb NMUTaHME Ha pene u
Npou3BecT npoeepky ero pabotocnocobHocTn. [Onsi aToro HeobGxoauMO MNOCMOTPETb B
peXuMe WHOVKAUUKM 3HAYEeHUS TeKywuX MnapaMeTpoB MO HanNpsKeHW, 4YactoTe ceTw,
TemnepaTtype (ecnu NOAOKMKYEeH OaTyuk) UM COMPOTUMBAEHUIO  u3onsaumn. YTobbl
NPOKOHTPONMpPoOBaTh PAaboTOCNOCOOHOCTL BXOAOB AMS MOAKIIOYEHUA OATYMKOB pesepByapa,
HeobxoanMo noovepeaHo pasmblkaTb / 3aMbikaTb KOHTaKTbl 1 — 5 Ha 06w NpoBoa pasbema
XP2. Tlpn 3ambikaHMM KOHTaKTa OMpedenieHHoro Bxoga €  obwuM  NpoBOAOM
COOTBETCTBYHOLUN €My CBETOOUOOHbIN MHAMKATOP OOSDKEH MOracHyTb, NPW pasMblkaHUN —
3axeybcd. [lanee HeoOGX0ANMO BKMOUUTL / BbIKMIOYMTL HEOOXOAMMbIE (PYHKLMK, YCTAaHOBUTL
anropuTM Hakaykum UInun BbIKayku pesepByapa, noporn cpabaTtbiBaHWs MO TOKY, HAMPSHXKEHUIO,
BPEMEHN K TemnepaTtype (MpyM HanuuMM JaTuvka) Kak onmcaHo B pasgene 10 cornacHo
NnepeyHs NyHKTOB MEHIO NPOorpaMMMpoBaHUs NpunoxeHns B.

_ 27
h d 5 XP3
A m KPaH 1T Obwwmin
N Il PACHLI2[ Tvranud
CuHun
v 3| Curnan
@4,5 4

PucyHok 14 - [abapuTHble pasmepbl 1 Cxema NOAKMYEHNA AaT4YnKa TemnepaTtypbl

MpuMeyaHme. BmecTo NpoBOAHMKOB CUHErO U KPACHOro LIBETOB BO3MOXHO MPUMEHEeHMe
NPOBOAHWNKOB APYroro LBeTa.

12 NMOPAAOOK PABOTbI

B paHHOM pasgene onucaHa paboTa pene no 3awuTe anekTpoasuratens o
3NEKTPUYECKMM 1 TENSOBbLIM NapaMmeTpam, a paboTta COBMeCTHO C AaT4YMKaMum pe3sepByapa
onucaHa B pasgene 8.

Mpu nogade nutaHusa Ha knemmbl “Hanpspk. A, Hanpsix. B, Hanpsiok. C” konogku XT1
BbIxogHoe pene K1 “PaboTa” OTKMOYEHO, ero KOHTakTbl 1-2 pa3omMkHyTbl, @ 4-5 — 3aMKHYThI,
cBeToamoaHbln mHaukatop PaboTta mmeeT kpacHoe cBeyeHne. B 3TOT MOMEHT BpeMeHMU
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Ha4YHETCA MPOLECC OUEHKU crnefyrowmnx KOHTPONUPYeMbIX NapamMeTpoB: a) COnpoTUBIEHUS
nsonaumn, 6) BbIXOA YPOBHA HaMpsXKeHUs 3a npefenbl YCTAHOBMEHHbIX MOPOroB  No
MUHUMYMY UMW MakCUMyMy, B) MpPaBUIIbHOCTU YepefoBaHusa as, r) Hanuuve / oTCcyTCcTBUE
3anvnaHua KOHTaKTOB nyckaTerns, a Takke (Npu NoakNioYeHHOM [aTyuke) U TemnepaTtypbl.
Ecnun conpoTuBneHna u3onauumn He HWXe 3anporpaMMMpOBaHHOINO 3HaAYEHUs, HanpsXxXeHue
nUTaoLWen ceTu HaxoauTCHA B npeferax 3anporpaMmMMpPOBaHHbIX MOPOroB MO MUHUMYMY /
MakCUMyMmy Mo BCeM TpeM pa3aMm, YyepegoBaHve dpa3 npaBuiibHOE, OTCYTCTBYET 3anunaHuve
KOHTaKTOB rMyckatens W u3MepeHHas Temnepatypa (npu MOAKMIOYEHHOM [aTyuke) He
npeBbllaeT  YCTAHOBMEHHOro  nopora, BbIxogHoe pene K1  cpaboTtaetr  uyepes
3anporpaMMmMpoBaHHOE BpeMsi OO MNycka, ero KoHTakTbl 1-2 u 3-4  3aMmkHyTcs, 4-5 —
Pa3oOMKHYTCS,, a CBeTOAMOAHbIM uHAukaTtop Paborta 3aroputca 3eneHbiM LBeToMm. Pene
nepexoauT B pexuM OXUAaHUS Nycka anekTpoasuratens U MOXeT HaXOAUTCH B HEM CKOSbKO
yrogHo Jonro.

[Mpy OTKNIOYEHHOW DYHKUMKN 3anunaHnsa KOHTPOSMb COCTOAHUS KOHTAKTOB MyckaTens unm
KOHTaKTOopa Npou3BOAUTCA cpasdy nocre nogayv MNUTaHUa Ha pere u npu Hanmmyuum ux
3anunaHua BHyTpeHHee pene ynpasrneHus K1 He BKMOYMTCSH, a CBETOAMOOHbIA WMHOUKATOP
PaboTa 6ygeT nmeTb KpacHoe cBeyeHue. MonHoe OTKMYeHne (PyHKLMM NPONUCXOANT TOSMbKO
nocrne nepBoro nycka anekrpoasuratensd. lNepen nocreaywowmMmn nyckamm (HopManbHbIMU
UM NOBTOPHbLIMW TMOCME aBapuUWHbIX)  KOHTPOJSIb COCTOSAHWSA KOHTaKTOB MyckaTtens wunu
KOHTaKkTopa He BefeTcs, BHyTpeHHee pene ynpasrneHus K1 BkroyaeTcsa M CBETOAMOAHLIN
nHankatop PaboTta 3aroputcsa 3eneHbIM LBETOM.

12.1. PaboTa B py4HOM pexume

[ns paboTbl B py4HOM pexnme HeobxoaMMo yCTaHOBUTL nepekntovatens S2 (pUCYHOK
6a,66) B nonoxeHve “ P M HaxaTb KHOMKy nycka anekrpogsuratena S1. Ha
3anporpaMmmMmMpoBaHHOE BpeMS Nycka OTKIYaeTCHa 3BEHO 3alumTbl N0 BrOKMPOBKE poTopa u
MWHUMaNbHOMY HarpsiKeHuo.

Mpn ncnpaBHOCTU anekTpoaBuraTenst cBeToanoaHbli nHankaTop Harpyska/lleperpyska
3aropuTcs 3eneHbiM UBeTOM. B pexume nHaukaumm MOXHO NMOCMOTPETb 3HAYEHUS TeKyLuX
napamMeTpoB MO TOKY, HaMpshKEeHWHo, 4acToTe, Temnepartype (ecrnv nNOoLKMYeH LaTyuk) U
nocriegHee 3HayYeHue U3MepPEHHOro CONMPOTUBIIEHNS U30NAUUK nepes MyckoM, Kak onnucaHo B
pasgene 8.

Bo Bpema paboTbl anekTpogsuratensa pene MNoCTOSHHO KOHTPONUPYET YPOBHM
NATaIOLLEro HanpsbkeHna no  Kaxaon dase, YpPOBHW npoTekawwmx dasHbIX TOKOB,
acUMMETPUID TOKOB OTHOCUTENbLHO CpefHero npoTekawLlero Toka, TOK YTEeYKM Ha Kopmnyc,
namepseT Temnepartypy anekrpoasuratens (Npyv NOAKIOYEHHOM AaTyMKE) U CpaBHMBAET C
noporamy NPorpamMMHbIX HACTPOEK.

Mpn oBHapyXeHUNn HEeCOOTBETCTBUA WU3MEPEHHbLIX YPOBHEW MOpOraMm HaCTPOEK,
BKIMOYAETCA COOTBETCTBYIOLLAA Murawwas uHAUKaUuMs U COOTBETCTBYOLUW Taumep
3a€epPXKN Ha OTKMoYeHue. [lpu neperpyske Mo TOKY TakKKe 3aMblKaloTCs KOHTaKTbI
BHyTpeHHero perne neperpyskm K3. 1o OKOHYaHMM 3anporpamMMMpOBaHHOW 3afepXXKU Mo
BPEMEHM M MPOAOIIKAKLWEMCH MPEBbILEHNUM MOpOra HaCTPOWKWU, Pa3MbIKalOTCA KOHTaKThI
BHYTPEHHero perne ynpasneHus K1, 3axunraetcss COOTBETCTBYIOLLMI CBETOANOAHBIA MHANKATOP
aBapuu, 3aMbIKalTCA KOHTaKTbl BHYTpeHHero pene asapum K2, a BHyTpeHHero pene
neperpy3kn K3 — pasmbikatotcs. KaTylwka anekTpoMarHUTHOrO nyckaTensi anekrpoasuraTens
obectounBaeTcsa wn aBuratenb oTknovaetca. [lpy obpbiBe a3 Tanmep 3agepxku He
BKMOYAETCS, pa3MblKaHWE KOHTAKTOB BHYTPEHHero pene ynpasneHna K1 n oTknoyeHue
anekTpoasuratens npoucxogut yepes 1 c.

Ecnu ypoBHU NuTatoLero HanpshkeHus no Kaxaon gpase, ypoBHU NpoTeKaroLwmnx gasHbIX
TOKOB, acCMMMETPUA TOKOB OTHOCUTENbHO CpedHero mnpoTeKawwero Toka C  Y4eToM
rmcrtepesnca BO3BpaLLAOTCA K HOPME OO0 MOMEHTa OKOH4YaHuUs paboTbl COOTBETCTBYHOLLEIO
Tamepa 3aepXKU Ha OTKIIYeHMe, TO COOTBETCTBYKLAA Murawwas nHankauus racHet u
perne nNpodosmiknT cBoko paboTy, He pasMbikas KOHTAKTOB BHYTPEHHero pene ynpasneHunsa K1.
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Ecnn npoucxoguna neperpyska Mo TOKY, pPa3MbIKalTCA KOHTaKTbl BHYTPEHHEro pere
neperpysku K3.

[MOBTOpPHBIN NyCcK anekTpoABuratens rnocrie aBapuMHOrO OTKIIOYEHUA BO3MOXEH Mpu
BO3BpaTe TeKylWMX napameTpoB B npefesibl 3anporpaMMUPOBaHHbLIX 3HAYEHUN C YyYETOM
rmctepesnca. [NoBTOpPHbIE MYCKU BO3MOXHbI [0 UCYEpnaHus 3anporpaMMmMpoBaHHOIO nNumuTa
MOBTOPHbIX MYyCKOB, O YeM CBUAETENbCTBYET 3aropaHne CBETOAMOOHOrO WHAMKaTopa
OrpaHnyeHune nyckos. [1pn 3TOM NPOUCXOANT 3aNOMUHAHME aBapPUNHbBIX 3HAYEHU TOKOB bas,
HanpsbkeHus pas, acuMMeTpun TOKOB, TeMNepaTypbl anekTpoasuratens (Npy NOAKMHYEHHOM
AaTyvke), KOTopble MOXHO MOCMOTPETb B peXMMe MHAMKauuu, n paboTta anekrtpoasuraTens
brnokupyetcsa. Y4yeT KonuMyecTBa MOBTOPHbIX MYCKOB, CBSA3@HHbIX C  aBapUWHbIMU
OTKITIOYEHUSIMU NO HaANPSKEHUIO HE BEOETCS.

[Ona copoca u pa3bnokMpoBKU perie HeO6XoAMMO HaXaTb U yAepXUBaTb HaXXaTou
B TEYEHUM 5-TU CeKyHA KHOMKYy <« Ha nepeaHen NaHenu unum OTKMOYMTb NUTaHUe
pene. [1py 3TOM NPOUCXOANT BOCCTAHOBIEHNE KONUYECTBa pa3peLleHHbIX MOBTOPHbLIX MYCKOB
00 M3HavarbHO 3anporpaMMMpoOBaHHOIO 3HAYEHUS.

Ecrim B TeveHun 30 MMH. OrpaHUYeHUss MNYCKOB, CBSA3a@HHbIX C aBapUMHbIMU
OTKIIOYEHNSIMU MO KaKOMy-nnbO M3 KOHTPONMpyeMbIX NapamMeTpoB He npou3oLwno (T.e.
anekTpoasuraten paboTan B HOPManbHOM pexume), TO Torga Takke npoucXoauT
BOCCTAHOBMIEHME  M3HA4YanbHO  3anporpaMMUPOBAHHOINO  KONMUYEeCTBa  paspeLueHHbIX
MOBTOPHbIX MYCKOB.

[Myckn onexkTpoaBuratena nmMocre pyyvyHOro OTKMAYeHus (He aBapunHoro, a no
Heo6Xo04MMOCTIN) MOBTOPHBIMWU HE CHUTAETCS U UX YYET He BeJeTCs.

[na ocTtaHOBKM anekTpoasuraTens HeobxoaAnMmo HaxaTb KHOMKy S3 (pucyHok 6a,66). B
WHTepBanax Mexay nocrneayrwmnmMm nyckamum npou3BOAUTCA OLEHKa KOHTPONMpyeMblX
napamMeTpoB MO HanNpsXXEeHUI0, COMPOTUBIIEHUIO W30MALMU, HANMUYUSA 3anvnaHnua KOHTAKTOB
nyckatensa wnu KoHTakTopa. B cnydyae BbiIxoga ux 3a npegenbl OONYCTUMbIX 3HAYEHUMN,
cBeToaMoaHbIM uHavkatop  PaboTta  3aropaeTcs KpacHbIM LBETOM, BHYTPEHHee perne
ynpasneHusa K1 oTkniovaeTtca 1 6nokMpyeT BKITOYEHNE arekTpoasuraTens.

12.2. PaboTta B aBTOMaTU4YE€CKOM peXnme

PaboTa 3BeHbeB 3alnTbl AnekTpoaBUratend B aBTOMATUYECKOM PeXUME aHarornyHa
pabote B py4yHOM. [na paboTbl B aBTOMATUYECKOM peXuMe HeobxoaumMoO YCTaHOBUTH
nepeknoyaTens S2 (pucyHok 6a,66) B nonoxeHue “ A “. [ocne nogayn nuTaHus Ha perne u
OTCYTCTBUMU aBapUHbIX 3Ha4YeHun KOHTPOSIMPYEMbIX napameTpoB yepes
3anporpamMmmMmMpoBaHHOE BpeMs 3aepXXKu 0 NepBoro nycka BHyTpeHHee perie ynpasneHus K1
3aMKHET CBOW KOHTaKTbl M BKMIOYNUT anekTpoasuratens. CeetoamoaHbin nHankatop PaboTta
3aroputca 3erneHbiM LUBeTOM. Ha Bpems nycka anekrpoaBuratensa OTKIYaeTCca 3BEeHO
3awmThl N0 6NOKNMPOBKE poTOpa U MUHUMANbHOMY HaMpPsHKEHUIO.

Ecnn  ucnonb3yeTtcs BHelwHee ynpaBneHwe, To cpabaTtbiBaHWe BHYTPEHHEro pene
ynpaesneHus K1 1 nyck anektpogsuratensd npomMsongeT npy oTCyTCTBUM aBaPUNHBIX 3HAYEHNI
KOHTPOSIMpYEMbIX NMapamMeTpoB Yepes 3anporpamMMMpoOBaHHOE BpeMs 3aJepXKu OO0 MepBoro
nycka nocrne 3amblkaHus koHTaktoB 10 — 11 pasbema XP4 B uenu BHELLHEro ynpasfieHus.
Mpn nocnegyrowmx nyckax anekrpoasuratens npu 3amblkaHuu koHTaktoB 10 — 11 pasbema
XP4 3agepxku No BpeMeHU He NPOUCXOauT.

Mpn ncnpaBHOCTN anekTpoaBuraTenst cBeToanoaHbli nHankaTop Harpyska/lleperpy3ska
3aropuTcs 3erneHbiM LBETOM U B peXuMe MHAUKAUUU MOXHO MOCMOTPETb 3HAYEHUS TeKyLLMX
napamMeTpoB MO TOKY, HaMpsKEeHWHo, 4acToTe, Temnepartype (ecrnv NOLKMYEeH LaTyuk) U
nocrniegHee 3HayYeHWe U3MEepPEHHOro COMPOTUBIIEHNS U30NAUUK nepes MyckoM, Kak onnucaHo B
pasgene 8.

Bo Bpema paboTbl anekTpogsuratensa pene MNOCTOSHHO KOHTPONUPYET YPOBHM
NATaIOLLEro HanpsbkeHna no  Kaxaon dase, YpPOBHW npoTekawwmx dasHbIX TOKOB,
acCUMMETPUID TOKOB OTHOCUTENbHO CpeaHero npoTeKkawLero Toka, TOK YTEeYKM Ha Kopmnyc,
namepseT Temnepartypy anektpoasuratens (nNpyv NOAKIOYEHHOM AaTyMKE) U CpaBHMBAET C
noporamy NPorpamMMHbIX HACTPOEK.
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Mpn oOOGHapyXeHMM HECOOTBETCTBUS W3MEPEHHbIX YPOBHEW MOpOram HacTpoek,
BKMOYAETCS COOTBETCTBYKOLLAA Muralwwas uWHAUKaAUMA U COOTBETCTBYOLWMK Tanmep
3aflepXXKM Ha oOTknoYeHue. [lpu neperpyske Mo TOKY TakkKe 3aMblKalOTCH KOHTaKTbI
BHyTpeHHero pene neperpy3kn K3. Mo OKOHYaHMM 3anporpaMMuMpoBaHHOM 3aJepXKu Mo
BPEMEHM W MNpoJorKalWweMcs NpeBbILEHNUN NOPOroB HACTPOWMKW, Pa3MbIKalOTCA KOHTaKTbl
BHYTpPeHHero pene ynpasneHus K1, saxuraetca COOTBETCTBYIOLNN CBETOAMOAHbBIN UHOMKATOP
aBapuu, 3aMbIKalTCA KOHTaKTbl BHYTpeHHero pene asapum K2, a BHYTpeHHero perne
neperpy3kn K3 — pasmblkatoTcsa. KaTylwka anekTpoMarHUTHOroO nyckaTtens anekTpoasuraTens
obectounBaeTcsa wn aBuratenb oTknodvaetcsa. [lpy obpbiBe a3 Tarmep 3agepxku He
BKMOYAETCS, pa3MblKaHWE KOHTAKTOB BHYTPEHHero pene ynpasneHna K1 n oTknoyeHue
anekTpoasuratensa nponcxoaut yepes 1 cek.

Ecnun ypoBHM KOHTPONMpPYEeMbIX NapaMeTpoB, BbllLeALWNX 3a NOPOrn HACTPOEK, C y4eTOM
rmcTepesnca BO3BpaLLAOTCA K HOPME A0 MOMEHTA OKOHYaHUSA paboTbl COOTBETCTBYHOLLENO
Tamepa 3a4epXKU Ha OTKIYEHMEe, TO COOTBETCTBYIOLAA MUralowas MHankauus racHeTt u
pene npoposrkaeTt cBolo paboTy, He pa3Mblkas KOHTAKTOB BHYTPEHHEro pene ynpasneHuns K1.
Ecnn npoucxoguna neperpy3ka Mo TOKY, Pa3MbIKalTCA KOHTaKTbl BHYTPEHHEro perne
neperpysku K3.

[MoBTOPHBIN MYyCK anekTpoaBuratesis nocrne aBapUMHOIO OTKMKYEHUS BO3MOXEH Mpu
BO3BpaTe TEKyLWMX napameTpoB B MNpedenbl 3anporpaMMUPOBAHHbLIX 3HAYEHUW C Yy4eTOM
rmctepesnca. OH NPOUCXOOUT aBTOMATUYECKN, @ KONIMYECTBO MOBTOPHbLIX MYCKOB OrpaHM4YeHo
3anporpamMmmMmpoBaHHbIM 3HadYeHueM. Korga aToT NMMMUT ncdepnaH, 3aropaeTca CBETOANOAHbIN
nugmkatop OrpaHMyeHne MycKOB M NMPOUCXOAUT 3anoMWHAHWE aBapUMHbIX 3HAYEHU TOKOB
da3, HanpsxeHus ¢as, acMMMeTpuUM TOKOB, TemnepaTypbl (ecnu MNOAKMIYEH [aTyuK),
KOTOpble MOXHO MNOCMOTpPEeTb B pexume WHOMKaumn, a paboTa anekTpoasuraTens
6nokupyetcs. Ana copoca u pa3bnokupoBaHUA perne Heob6xoaAnMO Ha 5 ceKyHA HaXxaTb U
yAepXK1MBaTb HaXkaTon KHOMKY <« Ha nepeaHev naHenu umnm oTKIYUTb NUTaHMWe pene.

Ecnn B TeveHun 30 MWH. oOrpaHuM4YeHus TMyCKOB, CBS3aHHbIX C aBapUNHbLIMU
OTKIMIOYEHMUSIMX MO  KaKOMY-NMOO M3 KOHTPONUPYEMbIX MapamMeTpoB He npousowsno (T.e.
anekTpoasuratens paboTan HopmarbHO), TO MPOMCXOOUT BOCCTAHOBMEHME W3HAYasbHO
3anporpaMMmMpoOBaHHONO KOMM4YecTBa paspeLlLeHHbIX MOBTOPHbIX MYCKOB. Y4YeT Konmn4yecTBa
NMOBTOPHBIX MYCKOB, CBA3AHHbLIX C aBAPUNHBLIMU OTKIMOYEHUSMU MO HANPSXKEHUIO HE BEOETCS.

[ns ocTaHOBKM anekTpoaBuratens HeobXoOuMO HaxaTb KHOMKY S3 (pucyHoKk 6a,66),
NMEIOLLYI0 MEXAHNYECKYI0 CaMOONOKMPOBKY HaXKaTUS.

13  TEXHUYECKOE OBCINY>XUBAHNE

Mepuoauyeckn ocmaTpuBaTb COCTOSIHUE KNEeMM Ans BHELWHUX MOOKIMIOYEHUN, He
AonyckaTb WX 3arpsis3HeHusl, yaansaTb Mblflb C Kopnyca pene U oCobGeHHO C ToKoBeayLnX
yacTel MOACOEAMHEHHbIX MPOBOAOB, MPOBEPSTb HAAEKHOCTb MX KPEnneHuss K KneMMHOW
KONoAKke W B MOAKMYaeMbix pasbemax. [pyu HeobxoauMMOCTM ykasaHHble geTanu criegyet
OYMCTUTb OT CNefoB KOPPO3UM U NOATSHYTb BUHTLI KPENeHUs NpoBOAOB U pere.

OgvH pa3 B TpuM Troga peKOMeHOyeTCcsi MNpPOBepsiTb OCHOBHblIE TEXHUYEecKue
XapaKkTepUCTUKUN pere Ha COOTBETCTBME NaCNOPTHbIM AaHHbIM.

14 KOMIJIEKTHOCTb

B koMNnekT noctaBkn BXOOMUT:

Pene 3alnTbl OABUTATEIS ...t e eeiee e eieeeanaees 1 wr.
PyKOBOACTBO MO SKCMNYATALMM ...veieiniiiies aeeeeiiieeeene 1 wr.
[daTtumk TemnepaTypbl (MPU 3AKA3E) .....vvneeieiieiieeeaennn. 1 wr.
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15 TAPAHTUN U3ITOTOBUTENA

N3rotoBuTeEnb rapaHTupyet COOTBETCTBUE pene TpeboBaHUAM
TY ¥31.2-22965117-009-2012 npu cobnogeHumn notpebutenem yCroBum
TPaHCNOPTUPOBAaHUSA, XPaHEHUS 1 3KCNryaTauum pene.

[[apaHTUNHBLIM CPOK 3kcnnyaTaumn 2,5 roga B npegenax rapaHTUMHONO Cpoka XpaHeHus
CO OHSA BBOAA perne B 3KcnnyaTauuto.

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

16 TPEBOBAHWNA BE3OMNACHOCTU

KoHcTpykums pene obecneuymBaeT 6e3onacHOCTb OOCNyXMBaHUS B COOTBETCTBUU C
FOCT 12.2.006-75 n gaBnsetca noxapobesonacHon. 1o cnocoby 3awuTbl OT MOpaXeHus
3NEKTPUYECKMM TOKOM pene cooTBeTcTBYHOT Kraccy 0 no FOCT 12.2.007-75.

OkcnnyaTtauma n obcnyxvBaHue pene paspellaeTtcsa nuuam, npowenmnm cneynanbHyo
NOArOTOBKY M O3HAKOMUBLLUMMCS C HACTOSALLMM NacrnopTOM.

CteneHb 3awmtbl obonouykon pene — IP 40 [OCT14255-69, creneHb 3awuTbl
KOHTaKTHbIX BbiBOoAoB — I[P 10 TOCT14255-69.

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

KHonka “CTOIT” B cxeme ynpaeneHus ABuratenieM npu aBTOMATMYECKOM peXume
paboTbl AOMKHA UMETb MEXaHMYECKYHD CaMOBITOKMPOBKY HaXaTus.

K pene HeobxoauUMO NOAKMYUTL 3alUMTHOE 3a3eMnenHne. bes 3awmTHOro 3asemneHus
3KcnnyaTupoBaTb pere 3anpewaeTtcs !

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

17 XPAHEHVE W TPAHCMNOPTUPOBAHWNE

Pene B ynakoBke npeanpuaTUS-U3roTOBUTENS OOSMKHbI XPaAHUTLCA B OTannMBaeMbliX U
BEHTUNUPYEMbIX XpaHunuwiax npu temnepatype ot nmoc 5 ao nnoc 40°C 1 oTHOCUTENBHON
BnaxHoctn He 6onee 80 % npu Temnepartype nnoc 25 °C  npu  OTCYTCTBMM B BO3OyXe
arpeccuBHbIX MpUMecen.

YcnoBus xpaHeHusi penie, BMOHTMPOBaHHbIX B annapaTtypy, He AOSKHbl OTNiMYaTbCs OT
yCNoBWiA 3KCnIyaTaunm.

Pene B ynakoBke npeanpuATUA-U3rOTOBUTENS MOXHO TpaHCNOPTUPOBATb KPbITbIM
XENe3HOOOPOXHbIM MM BO3AYLUHbIM  TpaHCnopToM 6e3  orpaHudeHuss pacCTOSIHUSA.
ABTOMOOUNBHBIM TPAHCMOPTOM — MO AOpPOram ¢ acqanbTOBbIM MOKPLITUEM, HA PaccTosiHME A0
200 kM, no BynbPKHBIM M FPYHTOBLIM AOporam - Ha paccTtosiHve Ao 50 km, co ckopocTeto Ao 40
KM/4, C 0BLLMM YNCIIOM neperpy3ok ¢ OAHOro Bnaa TpaHcnopTa Ha Apyron He Bbonee AByX.

Mpy 3TOM ynakoBaHHble perne AOMKHbl ObiTb 3alMuieHbl OT HEenocpeaCTBEHHOrO
BO34ENCTBUA CONTHEYHOW pagmaummn n aTMocdepHbIX 0CaaKoB.

Pene, npegHasHadeHHble AONS NPAMOro 3KcrnopTa, B CrneyuanbHOM YrNakoBKe MOXHO
TpaHCNOPTMPOBaTb MOPCKUM TPAHCMOPTOM 6Ge3 OorpaHn4yeHns paccTosaHna C cobnogeHuem
yKa3aHHOW BbllLe 3alUMTbl OT BO3OENUCTBUSA KITMMATUYECKMUX DaKTOPOB.

[Mpn TpaHcnopTMpOBaHWUM perie B YCIOBUSAX, OTNIMYAIOLWUXCA OT YCIIOBUM 3KCNIyaTauuu,
OHM [OOJKHbI ObITb CHATLI C Ppa3beMOB, yNakoBaHbl B yNaKOBKY NpeanpuaTUa-n3rotToBUTeNs m
3alumLleHbl OT BO3OENCTBMSA KNUMaTUYECKNX (pakTopoB.

18 CBEOEHUA OB YTUITM3ALINU

MNMocne oTkasa pene (He noanexalliero PEMOHTY), @ TaKKe OKOHYaHUs cpoka crnyxbbl, ero
YyTUIN3NPYIOT.
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OcCHOBHbIM  MeTOOOM  yTunu3auum gaensetcsa pasbopka pene. [lpu  pasbopke
LlenecoobpasHo pasfaenaTb Matepuansl Ha rpynnbl. VI3 coctaBa pene nognexar yTunusauum
YepHble M LUBETHblE MeTanmbl, NacTMacchl. YepHble MeTanmbl Npu yTunmusaumm Heobxoammo
pasnensaTb Ha CTanb KOHCTPYKUMOHHYIO M 3MEKTPOTEXHUYECKYHO, a LBETHble MeTanmbl — Ha
Menb M crnaBbl HA MEHOW OCHOBE.

YTunusaumsi OOfmkHa MpPOBOAUTLCS B COOTBETCTBMM C TpeboBaHMSIMWU permoHanbHbIX
3aKoHO4ATENbCTB.

19 CBWAETEJIBCTBO O MPUEMKE

Pene POU-05 npoBepeHO MO nporpaMmme  MNpueMo-CAAaTOYHbIX — UCMbITAHWUNA,
cooTtBeTcTBYET TY ¥31.2-22965117-009-2012 1 npmn3HAHO rogHbIM K 3KCnyaTauumm.

KoHTponep Hata
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MpunoxeHune A
3anucbk 0603HaYeHNs pene npu 3akase 1 B AOKYMEHTaUUM OpYroro n3genus

B 3akase Ha pene fomkHO BbITb yKa3aHo:

- HAUMEHOBaHWe W TUN pene;

- KNMMMaTU4eCKOE UCMOSTHEHME U KaTEeropmsa pasmeLLeHus;
- HOMMHanbHOE HanpsKeHWe 1 YacToTa;

- C JaT4yMKoM Temnepatypbl unm 6e3 Hero.

Mpumep 3anmcm o6o3HayveHnsa pene POL-05 BbicTynaroLwero MCNosHEHUSA Npy 3akase u

B AOKYMeHTauun apyroro nsgenusa 6e3 gatyvka temnepaTtypbi.

[nsa BHyTpeHHUX noctaBok : «Pene 3awutbl gsuratena PAL-05-B Y3,
3x(220/380) B; 50 'y, TY ¥31.2-22965117-009-2012>».

Mpumep 3anmcm o6o3HaveHus pene POL-05 yTonneHHOro NCNonHeHs npu 3akase 1 B

AOKYMeHTauumn apyroro n3genus ¢ 4aT4yMkom TemnepaTypbl.
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[nsa BHyTpeHHUX noctaBok : «Pene 3awutbl asuratena PAL-05-Y Y3,
3x(220/380) B; 50 Nu», ¢ gaT4ynkom Temnepatypbl, TY ¥Y31.2-22965117-009-2012.
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MpunoxeHune b

MpumepHas cxema KOMOMHMPOBAHHOIO ynpaBneHus Heckonbkumn pene PAL, — 05

M1 - ocHosHOU,

A o
B M2 - pesepsHnbill,
c M3 - dybnupyrowut
N Al
F1 \V Y )\ S1 PAL| - 05 «PA3PELLEHVE
— PABOTbI»
| — M3onsyus |1 12| 2-51 cmyn. SA2
| Hanpsix C. | 2 11| [yck b
N\ 3\ Hanpsx B | 3 10| Obwud
K11 Hanpsix.A | 4 —— 9 | MMepeapyskal
‘Kg -\K3.1
SA Helimpans | 5 [x3] 8 |ITepeapyska
A _ BxodIC |6 7 ol 7| Asapus
3 E g Bbixod IC_[7 — 6] Asapus
i < I BxodIB |8 5| Pa6oma
itk Nw
S < Boixod 1B | 9 i \514 | Padoma
BxoolA 10| [k} L— 3] PaGoma
K1. Bbixod IA |11 i — 2| Pa6oma
-\KL.
SB1 3awum. 3a3.|12] L 1| Pa6oma
«TYCK» XT1 XP4
«CTOIlM»
A
B
C
N A2
- S1 Hamuuk
F1 \V 3\ P/L] - 05 HedocmamoyHoli
— npou3godumensHocmu
| — Msonayus |1 12|2-51 cmyn. [ _I
| Hanpsix C. | 2 11| llyck ﬁl |
AL 3\ Hanpsx B | 3 10| O6wuti : |
K11 Hanpsx.A | 4 " "l 9 |Mepezpyska) ——————— !
SA Hetimpans | 5 8 | Mepezpyskal
N BxodIC |6 7ol 7| Aeapus
5 E Bbixod IC_[7 6| Asapus
3 E Bxod 1B |8 C 5 | Pa6oma
&L= Bbixod 1B |9 314 | Paboma
Bxod 1A |10 3T Paboma
Bbixod IA |11 Nl 2 | Paboma
SB1 [3awum. 3a3.|12| 1| Pa6oma
«[1YCK» XT1 XP4
«CTOIlM» |
A
B
C
N A3
F1 \V Y 3\ S1 PaL - 05 «PABPELEHVE
PABOTbI»
| — M3onsyus |1 12| 2-51 cmyn. SA2
| Hanpsix C. | 2 11| Iyck b
I S N 3\ Hanpsix B | 3 10| Obwuli
K11 Hanpsx.A |4 —— 9 | lTepeepyskal
K3 }-\K3.
SAL Hetlimpans | 5 & 8 |Mepezpyskal
. BxodIC |6 BN 7| Aeapus
3 E g Bbixod IC |7 6| Aeapus
§ E o BxodIB_ |8 C 5 | Paboma
L= % Bbixod 1B | 9 i \314 | Paboma
Bxod IA[10 31 Paboma
K1.2 Bbixo0 IA |11 i .— 2| Paboma
S\K
SB1 3awum. 3a3.|12] guss 1| Paboma
«MYCK» XT1 XP4
SB2 had |
«CTOI1
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MpunoxeHne B

MepeyeHb NYHKTOB MEHI0 NporpaMMMpoBaHms

HacTponka
FlyHKT HassaHve napameTpa Ananason
MEHH0 3HAYEHWIA 3aBoa- | PakTu-
ckas 4YeCKM
0 KoadhdomumneHT TpaHcdhopmaumnm (1...200) 1
1 HomuHanbHbIN TOK anekTpoasurartensd
npu KoadpdumuneHTe TpaHcopmaLumn:
(1...2) | (1,00...9,99)A | 5,00A
(3...20) | (3,0...99,9) A
(21...200) | (21...999) A
2 HoMWHanbHbLIN TOK 2-1 CTYMEHN
anekTpoasuraTens Nnpu kKoapduuneHTe
TpaHchopmaumm: (1...2) | (1,00...999)A | 500A
(3...20) | (3,0...99,9) A
(21...200) | (21...999) A
3 KpaTHOCTb neperpysku (1,1...6,0) 2,0
4 MuHUManbHbIN TOK 3anekTpoaBuraTens (20...80)% 50%
5 [vana3oH acuMmeTpun TOKOB (20...50)% 20%
6 ToK yTeukn (5...10)% 10%
7 ConpoTuBneHne nsonaumm (0,2...1,0)MOm | 0,5 MOm
8 HomuHanbHoe HanpsixeHne 220B —
9 MakcumarnbHoe HanpsbkeHue (240...280) B 250B
A MuH1ManbHOe HanpskeHne (150...210) B 190 B
b MMcTepesnc MMHUManbHOrO HaNpsXXeHus (5...20)% 10%
C MakcumarnbHasa Temnepartypa (40...100) °C 50 °C
d KonnyecTBO NOBTOPHbLIX MYyCKOB (0...100) 4
E 3agepxxka oo nycka (1...30) c 2¢c
F Bpemsa nycka (1...300) ¢ lc
0. Bpemsa oo noBTOpHOro nycka (1...120) c 5c¢
1. 3agepxka no MMHUManbHOMY TOKY (1..250) ¢ 5¢c
2. 3agepxka no 6noknpoBke poTtopa (0,5...10,0) c 1,0c
3. 3agepxka no acummeTpun (1..120) c 5¢c
4 3agepxka no MMHUMansHomy / (1...250) ¢ 5¢c
' MaKCMManbHOMY HaNpPsHXXEHUIO
5. Bpewms BkntoyeHus pene K3 (1...30) c 1c
6. Bpems BbikntoveHus pene K3 (1...30) c 1c
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I'Ipo,u,on»(eHVle nepeYyHA NyHKToOB MEHI0 NporpaMmmMmnpoBaHnA

HacTtpowka
Mynkr | Pas- HassaHue napameTpa Ananasox
MEHI | pan 3HaveHui 3aBop- dakTu-
ckas 4YecKun
CcT | OYyHKUMA KOPOTKO3AMKHYTOrO poTopa BKIN / OTKN BKJ1
7.| cp | KOHTpOmb MMHMMarbHOro ToKa BKIN / OTKN BKJT
Mn | KOHTponb CONpOTUBNEHNS U30NALUK BKIN / OTKN BKIT
§ ¢t | KOHTponb 3annnaHusi KOHTakToB BKI / OTKN BKN
;{ g. | ¢cp KoHTponb TOKa yTeuyku BKN / OTKN BKI
OYHKUMA MUMNYIbCHOIO pexmnma pene
2> M yHKU y P P BKI / OTKN oTKN
e neperpyskn K3
CT | 2-9 CTyneHb anekTpoasuraTens BKN / OTKN OTKN
9 cp | KoHTponb yepegoBaHua das BKN / OTKN BKI
ANropuT™M HakKauku / BbIKayku BKIN-BblKayka
Mn HaKau4ka
pesepByapa OTK/-HaKa4vka

[lvarpaMmma COOTHOLLEHWI YPOBHEW 3anporpaMMmMpoBaHHbIX U NpoTeKaloLWwmnx B

Mpumevarve. L/- pyHKUMSA BKodeHa, /7 - pyHKUUS BbIKMOYEHA.

6nok. potopa

IHOM. B

IMl/IH.

AneKkTpoaBuraterie ToKkoB

MyckoBon Tok

Pabounin Tok

Tok neperpysku

Tok xonocToro
xona

Bpems nycka

Myck

A
A
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(000 «HayuHo HPOMBBOACTBEH)
Hoe npeanpuaTue K PEACIC»
03148, YkpauHa, r. Kues,
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Ten.: +38(044) 406-61-52
e-mail: sales@relsis.ua
web: www.relsis.ua
l[eHepanbHbLIA NOCTABIYMK:
000 «KET3», r.Kues
\ Ten.: +38(044) 406-61-53 )
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