18 LEHTPANbHAA CUrTHANU3ALUMUA NOACTAHLUA
naea HanucaHa ¢ yvacmuem [Nepemsameko B.A.

18.1 OBLUME CBEOEHUA

Kpome cBOEro oCHOBHOIro HasHa4eHus - aBTOMaTUYECKOro OTKIHOYEHUSI NOBPEXAEHHOIO yYacTka
OT OCTarbHOW HEMNOBPEXAEHHOW CETU, peneriHas 3almTa CryXuUT Tak Xe ONsS curHanusauum -
BbISIBNEHNA U pUKCaUuUW HapyLleHW HopManbHOro pexuma paboTbl 0bopyaoBaHWUs, WU
HeucnpaBHOCTEW, KOTOpble B AanbHellemM MOryT NPUBECTU K aBapuu, U nogauyu npegynpeam-
TenbHbIX CUrHaNoOB 06CNyXUBaKoLLIEMY NepcoHarny.

Ha anekTpuyecknx ctaHumMsax v NOACTaHUMAX NpedycMaTpuBaloTCs crneayolme Buapl curHanu-
3aUMuK: CUrHanusaumsi NonoXKeHUs KOMMYTaLUMOHHbLIX annapaTtos, nonoxernunsa PIH; curHanmsa-
uns 0eNCTBUS OTOENbHBIX YCTPOWCTB PENENHON 3alumnThl 1M aBTOMATUKKU (yKasaTesbHble pene);
aBapuiiHas curHanuaaums — o6 aBapunHbIX OTKITHOYEHMSX KOMMYTaUMOHHBIX annapaTos; npegy-
npeguTenbHasa curHanusaumsa — O HaCTYMMEHUN HEHOPMAarbHOIMo pexmnma U HeHOpPManbHOro
COCTOSAAHUNS OTAENbHbIX 3IEMEHTOB 3NIEKTPOYCTAHOBKU.

Llenn vHouBMayanbHbIX aBapuiiHbIX U NpeaynpeanTenbHbIX CUTHaNoOB OTAENbHbIX 3NIEMEHTOB
3MeKTPOCTaHUMM UK NoAcTaHUMK (reHepaTopoB, TpaHcOpPMaTopOB, BbikNovaTenen u ap.) co-
GupatoTca B 06LLYI0O CXEMY CUrHanun3aumm obbekTa.

O6Lwas ons Bcex afleMeHTOB OObEeKTa CxXema curHanusaumm, cobpaHHasa Ha naHenu (B penen-
HOM Lwkadpy), BOCNpMHUMaOLWast U OUKCHPYIOLLAa CUrHanbl OT OTAENbHbIX 31EMEHTOB, (DOPMU-
pytloLLasi aBapuiiHbIN U NpeaynpeanTenbHbli CUrHanbl Ansa obcnyxvBatoLLero nepcoHana, Hasbil-
BaeTcs LeHTpanbHou curHanusaumen (LIC).

Mpyn aBapuMHOM OTKITHOYEHUWN BLIKIHOYATENEN NPUCOEOMHEHWI, KakK npaBwusio, 6e3 BblaepkKKM
BpemeHu cpabaTbiBaeT aBapMiHasa 3ByKOBas CUrHanusauus.

Mpy HapyLeHUM HOpMarbHOro pexunma paboTbl 060pyAOBaHMS, UMW NPU MNOSIBNIEHUN Er0 HEUC-
NpPaBHOCTU, OOLIYHO C BbIAEPKKOM BPEMEHU, NMO3BOSISIOLLEN OTCTPOUTLCS OT KPaTKOBPEMEHHBIX
MPOLIECCOB 1 CaMOYCTPaHSIIOLLMXCS HeMcnpaBHOCTEN, cpabaTbiBaeT npeaynpeauTenbHas 3By-
KOBas CUrHanu3aums.

B 3aBucuMMOCTM OT BuOa onepaTMBHOIO TOKa MOACTaHUUWU, CXema LeHTpanbHOW CUrHanmsaumm
BbINOSTHSAETCA HA NEPEMEHHOM, UM Ha NOCTOSIHHOM Toke. Bua onepaTuBHOro Toka onpegenset
0COBEHHOCTU MOCTPOEHWUSA CXEMbI LIEHTParnbHOW CUrHanuaawum.

CurHanusaumsi OTKIKOYEHHOIO, BKITIOYEHHOTO, M aBapUAHO OTKIOYEHHOTO COCTOSIHUSI KOMMYyTa-
LIMOHHbIX annapaToB 0ObIYHO BbIMOSHAETCS NPU NMOMOLLM CUTHAMNBHBLIX namn. ABapuiAHOE OTKIH0-
YyeHne KOMMYTaLMOHHbLIX annapaToB (onpeaensieTcs no NpUHLMNY HECOOTBETCTBUSA) CUrHamnu-
3upyeTcsl noracaHuMeMm (CurHanuMsauusi Ha rnepeMeHHOM OnepaTUBHOM TOKE), UMW MUraHuMem
(cMrHanusaums Ha NOCTOSIHHOM OMNepaTMBHOM TOKE) 3eSleHON NnamMnbl NoniokeHust « OTKMYeHO»
[AaHHOro KOMMYTaLMOHHOrO annapara.

CurHanusaumsa nonoxeHus PIMH oBbl4HO OcyLecTBASETCS NPU NMOMOLLM CENbCMHOB (daTtymka u
NPUEMHUKA), UM NOTOMETPUYECKONO YKasaTenns NOJIOXKEHMS.

CurHanusaums cpabaTtbiBaHUS OTAENbHbIX CTyNeHen 3alnTbl U YHKUWUIA aBTOMATUKM MUKPO-
3NEKTPOHHbIX U MUKPOMPOLIECCOPHBIX YcTponcTB P3A ocyliecTenseTcs obblMHO CBETOAMOOHbI-
MW MHOMKaTOpaMM.



18.2 PEJIE, UCTOJIb3YEMbIE B CXEMAX CUTHAJTIM3ALIUAN

IOna dwukcaumm dakta cpabaTbiBaHWs] YCTPONCTB penerHon 3aluTbl M aBTOMATUKM B CXeMax
CUrHanusauumn MCnosnb3ylTeCs cneunanbHble ykasaTenbHble pene, obneryawowme aHanus gen-
CTBMS 3alUUT U onpejerieHre xapakrepa noBpexXaeHus.

B obuwem cnyyae, ykasatenbHble perne COCTOUT U3:

e (bnaxka (bnuHkepa) 6enoro unm KpacHoro LBeTa, Boinagatowero npu cpabaTtbiBaHMM pene
noa AeNCTBMEM py3a, UNN CKATON NPYXUHbI;

e MEexaHMYEeCKOW 3alLlenku, yaepxmaatLlen 6nmHkep B HecpaboTaHHOM MOSTOXEHWUN;

e 3reKkTpomarHuTa, KOTOpbI npu cpabaTtbiBaHMM OCBOOOXAAET MEXaHUYECKYH 3allerky,
YAEPXKUBAKOLLYO BITMHKEP; 3NEKTPOMArHUT He paccunTaH Ha AnUTeNbHOE NPOTEeKaHne TOKa;

e [1Be napbl KOHTAKTOB (pPa3MbIKaOLLMX U 3aMbIKaOLLMX), NEPEKIYaoWwmxcs npy cpabaTtbl-
BaHUW pene.

KoHCTpykumen ykasaTenbHbiX pene npedycmatpuBaeTcsi BO3MOXHOCTb, MpuU HEobXoguMmocTw,
nepeaenky KOHTaKTOB: 3aMblKaloLLMX B pa3MblKaloLmne, Unm HaoGopoT.

HekoTopble TUMbl COBPEMEHHbIX YyKasaTelbHbIX pene UMET AOMONHUTENbHbLIA MrHOBEHHbIN
KOHTaKT, BbINOMHEHHbIN Ha 6a3e repkoHa, yCTaHOBNEHHOro BOMM3M KaTyLIKN pene, U 3aMblKato-
LMICS Ha BpeMsi paboTbl anekTpoMarHuTa.

B 3aBMCMMOCTI OT BpEMEHM N3rOTOBMNEHMS annapaTtypbl, B CXeMax CUrHanm3awumm, NCnonb3yroT-
Cs ykasaTtenbHble pene: cTtapble - Tuna PY-21, 3C-41 (npouseoactea Y3ASB, Poccus), n HoBble
pene Tuna PY-1 n nx ganeHenwas mogmndukauma PAY-11 (paspabotka CKB «Putm» r.Kues).

Puc. 18.1 YkasaTtenbHble pere.
CneBa Hanpago: PY-21, PY-1, POY-11.

[na npymepa paccMoTpum YCTPOMCTBO M NpuHUMN paboTbl ykasaTenbHoro pene tuna PY-21.
OO6wun BMA pene 1 cxema ero BHyTPEHHMUX COeANHEHUIN NpeaACcTaBneHbl Ha puc.18.2.



Puc.18.2 O6wun Bug (a) n cxema BHYTPEHHUX coeamHeHun (6) pene PY-21.

OneKTpoMarHUT pene cocTtouT M3 CkoObl 13, yKpenneHHON Ha OCHOBaHUK 1, KaTyLIKU C cepaey-
HUKOM 2, 1 dkopa 3, yaepXuBaemMoro B HayasibHOM MOSMOXEHUN NMPOTUBOOENCTBYIOLLEN NPYXKK-
Hon 12. K ckobe anekTpomMarHuTta Kpenutcs ckoba KOHTaKTHO-YKasaTerbHOro ycrponcTea 8, Ha
KOTOPOM CMOHTMPOBaHa KOMoAdKa HemnoABWMXKHbIX KOHTaKTOB 9, nnactmaccoBbil 6apabaH u ycT-
poncTeo Bo3BpaTta bapabaHa B HayanbHoOe nonoxeHue. Ha nnactmaccoBom 6apabaHe ykpen-
neHbl 3y6 3awienku 4, KOHTaKTHbIE MOCTUKM 5, N yKasaTtenbHbIN guck (6nuHkep) ¢ rpysom 6. Ha
yKasaTenbHOM OUCKE YepHON amanbi HaHeceHbl Tpy cekTopa. B yepHom nepepHen CTeHke
CKOObI 8 UMEITCA TPY CEKTOPHbIX Bbipe3a, C KOTOPbIMU B HOPMasibHOM MOMOXEHUN pene coBna-
AaloT YepHble CEeKTOPbl Ha yKasaTenbHOM ANCKE.

Mpwn cpabatbiBaHnK pene ocsoboxpgaeTtcd 3y6 3awenku 6apabana. Mo genctenem rpysa Ha
ykasaTtenbHoM aucke, 6apabaH BMecTe ¢ AMCKOM noBopadmBaeTcs (6NMHKep BbiNagaeT), KOH-
TaKTHbIE MOCTUKM 3aMbIKaloT (UM Pa3MbIKaOT) HEMOABWXKHbIE KOHTaKThbl, @ B Bblpe3ax YepHoW
nepegHen CTEHKN Ckobbl 8 NOSABNSAOTCA CBETNbIE CEKTOPbI yKasdaTenbHOro aucka. Onsa Habnto-
AEHMSA 3a NONOXEHNEM yKa3aTeNbHOro ANCKa NepeaHsis CTeHKa, UM BECb KOXYX, AenaeTcst Npo-
3payvHbIMU.

Mocne cHATMs Toka, 6bapabaH perne MoXeT ObITb BPYYHYHO BO3BpALLEH B MCXOOQHOE MOSIOXEHUE
(6nMHKep NMOAHAT) NPU MOMOLLM BO3BPATHOrO MexaHu3ma, cocrosiwero u3 nnaHku 10, Bo3BpaT-
HOW NpPYXMHbl 14 M NOBOPOTHOrO pblyara, CMOHTUPOBAHHOIO Ha KOXyxe pene. [nsi Bo3BpaTta
cpaboTaBLuero pene HeobxoAMMO MOBEPHYTb PYKOSITKY pbldara no 4acoBon cTpenke. [Mpu aTom
KOHeL, pblyara gaBuT Ha npasbi 3armb nnadHkmn 10, oHa nepemelLaeTcs, U cneunanbHbiM BbICTY-
nom Bo3BpallaeT 6apabaH B ncxogHoe coctosiHme. [locne CHATUSA ¢ pblvara ycunus, nnadka 10
noa AeCTBMEM BO3BPATHOM NPYXXMHbI BO3BPALLAETCS B HAa4YanbHOE MONOXEHNE.

Kaxabii n3 3amblkalolwmx KOHTakToB pene PY-21, npu HeobxogmmocTu, MoOXeT ObiTb nepege-
naH B pasMblKaloLMi NyTeM NepecTaHOBKM KOHTaKTHbIX MOCTUKOB B bapabaHe perne.

Pene PY-21 npogomnxaeT Bbinyckatbca Ha YOA3 B Gonee 4em 17 UCNONMHEeHUAX, OTANYaoLLMXCA
TOKOM WIM HanpshkeHnem cpabdaTtbiBaHUSA, U WUCMOSIHEHUEM OJ1i BHELUHEro WU YTOMIEHHOro
MOHTaxa.



PaspaboTtaHHoe CKB «Putm» ykasatenbHble pene tmna PY-1 nokasano cebs HegoctaTovHO
HaZEeXHbIM B 3KCMyaTauum 1, NPakTU4EeCKU, HEPEMOHTONPUroaHbiM. Mo3ToMy, Ha CMEHY emy
6bino paspaboTtaHo HOBOe, bornee HagexHoe M yaoGHOe B aKcnnyaTauuu ykasaTenoHoe pene
P3Y-11.

Kopnyc pene P3Y-11, BbIMOMAHEHHbIA M3 NPO3PaYHOro niacTtumka, ygoOHO MOHTUPYETCHA Kak B
YTOMNEHHOM MOMOXEHUN - B KPYrroe OTBEPCTUE, TaK U NPU OTKPbITOW YCTaHOBKE - 32 OCHOBa-
Hue. [ns naMeHeHus uBeTa nepegHen naHenu npu cpabartbiBaHUK perne ¢ 6enoro Ha KpacHbIn,
NCronb3yeTcs KpacHbIN raXoKk U ONTUYECKME TpexrpaHHble npuambl. [Mpn HeobxogumocTw,
KOHTaKTbl pene P3Y-11 nerko nepegenbiBaloTCs € 3aMblKaloWMX Ha pa3Mblkalowmne, n Haobo-
poT, 6e3 nonHom ero pasdopku, nytem nepesopoTta Ha 180° NNACTUHKM C HENOABUXHBLIMU KOH-
TakTamu. BbinyckaeTcs Takke mogudukauus perne co BCTPOEHHbIM MIHOBEHHbLIM FE€PKOHOBbLIM
KOHTaKTOM.

Mo cpaBHeHuto ¢ PY-21 pene PJY-11, curHanbHbIn hnakok KOTOPOro BbinagaeT nog AenCcTBu-
eM MPYXWHbI, oTNn4aeTca 6onbwnm ObicTpogencTenemM. MoaTomy, Npy PEKOHCTPYKLUKN CTapbIX
noacTaHUMn, roe B CXeMe LEeHTpanbHOW CUrHanmsaunm NpMMeEHSININGb YKkasaTenbHble pere Tuna
PY-21, npu npyumeHeHUn B cxemax npucoeamHeHui pene tuna P3Y-11, oHM He ycneBaloT cpa-
OatbiBaTh. [Ona HagexHon paboTbl LIC, pene Tuna PY-21 B ee cxeme HeobxoaMmo Takke 3a-
MeHUTb Ha PJ3Y-11.

B HacToswee Bpems BCce Beayline npousBOAMTENU penerHoro obopyaoBaHWUs He TOSbKO B
YkpauHe, HO U B cTpaHax CHI™ otgatoT npegnoyteHMe ykasaTtenbHbIM pene tTuna P3Y-11.

B cxemax aBapuinHoOM 1 NpegynpeauTenbHOn curHannsaumm Ha NoCTOAHHOM onepaTMBHOM TOKe
LLUMPOKO MCNOMb3YTCA cneumanbHble pene nmnynbcHon curHanuaaumm (PUC). Pene nmnynbe-
HOW CUrHanusauuMm pearmpyet Ha UMMyNbCbl MOCTOAHHOrO TOKa, BO3HMKaKWOLWME B aneKkTpuye-
CKOM uenun B pesyrnbTaTe U3MEHEHWUs NPOXOAsLlero no Hen TOKa, U NPUMEHSIOTCA B CXemMax C
LeHTpanbHbIM CbEMOM 3BYKOBbIX CUTHamNoB.

MpuHUMn paboTbl pene WMMNYNbLCHOW CUrHanNM3auMM pacCcMOTPUM Ha MpuMepe perne Tuna
PUC-32M. Pene (pnc.18.3.) cocToUT M3 COCTOUT M3 OBYXMO3ULMOHHOIO ABYXOOMOTOYHOrO
nonsipnsoBaHHoro pene P, BxogHoro TpaHcdopmaTopa Toka Tp, Aenutensa HanpsbkeHna [, pe-
3ucTopa R py4yHOro cbema curHana v yeunutens Ha AByx TpaHauctopax T1umn T2.

Ha pnc.18.3. pene PUC-32M nokasaHO BK/MIOYEHHbLIM B MPOCTENLUYIO CXEMY CUrHanusauuu,
aencteytowen npu cpabatbiBaHum pene 3awmutel P3 1, P3 2, P3 3 1 3amMblkaHUKM X KOHTaKTOB.

Mpn 3ambikaHun koHTakTa pene P3 1 Gyget npoxoantb Tok Yepes3 namny JIC 1 1 nepBuYHYtO
obmoTKy | TpaHcdopmaTtopa Toka Tp. [Npun 3TOM, B MOMEHT HapacTaHUsA TOKa OT Hyns 4o ycTa-
HOBMBLLErocs 3HayeHust |, Bo BTopuyHom obmoTke Il TpaHchopmaTopa  MHAYKTMpYyeTca 3ac
Takown NONSApPHOCTK, YTO Ha Oase TpaHauctopa T1 6ygeT « + », a Ha 6ase TpaH3ucTopa T2 «—».
MocnegHuin oTKpoeTcs, 1 No nepeon (paboyen) odbMoTke pene (Ha pucyHke npasasd) 6yaeTt npo-
XoauTb Tok. MNMonapunsoBaHHOEe pene cpaboTaeT, ero KOHTaKThbl, BbIBEAEHHbIE Ha 3axMbl 13—14,
BKMtoYaT 3BOHOK 3B. Takmm obpasom cpaboTatoT cBeToBas (ropuT namna JIC 1) wn 3BykoBasd
(3BOHUT 3BOHOK 3B) cuUrHanusauum.

[na cbema 3BYKOBOIO CurHamna Hy)kHO HaxaTb Ha kHonky KL (kHomnka LeHTpanbHOro cbema cur-
Hana). MNpu aToM Tok ByaeT npoxoauTb NO BTOPOM OGMOTKE NonsipusoBaHHoro pene P, oHo
BO3BPaTUTCS U PA30OMKHET CBOM KOHTaKTbl. 3BYKOBOW CUrHamn cHumaeTtcsl, Ho namna JIC1 Gyaet
ropeTb, NokasbiBasi, kakas 3awWwuTa cpaboTtana.
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Puc. 18.3. Pene nmnynscHon curHanusaumm PUC-32M.

Mpn nocneaytowem cpabaTtbiBaHUM OPYron 3awuTbl, Hanpumep P3 2, napannensHo namne J1C1
nogkntountca namna JIC2. 310 NpMBeAET K YBEMNYEHMIO TOKa B NepBuYHOM obmoTke | TpaHc-
dopmaTtopa Tp (oT |y oo |,) n nosiBneHuto B ero BTopuyHom obmoTke |l nHayKTMpOBaHHOM 34c,
Bbi3blBatoLLier cpabaTtbiBaHue pene n paboTy 3BYKOBOro CUrHana.

Mpn Bo3BpaTe pene 3awmTbl €ro KOHTaKTbl PA3MbIKalOTCS M TOK B MEPBUYHON OOMOTKE BXOOHOMO
TpaHchopmaTopa ymeHbluaeTcs. Bo BTopuyHo obmMoTke TpaHcopmaTopa ByaeT MHAYKTUPO-
BaTbCHA 3AC, HO Apyron nonsipHocTu. Tenepb Ha 6ase TpaH3ucTtopa T-1 Oyaet «—», a Ha Gase
TpaH3aucTopa T2 — « + ». OTKpoeTcsa TpaH3ucTop T1, noTeveT TOK No BTOPON OOMOTKE Monspu-
30BaHHOro pene P 1 3BykOBOW curHan OyaeT CHAT (ecnv OH He ObIfl CHAT paHblue OT KHOMKK

KLL).

B coBpeMeHHbIX cxemax CurHanmsaumMmM B KayecTBe pefie MMMyNbCHOM CUrHanusaumm Wcnorb-
3yl0TCA MUKPOINEKTPOHHble pene tuna PTL 11 (noctosHHbIN TOK) M PTL 12 (nepeMeHHbIN TOK)
npounssoacTea HOA3 (Poccus).

18.3. OCHOBHbIE TPEBOBAHUA K CXEME LIC

BHe 3aBMCMMOCTU OT OCOBEHHOCTEN CXEMHOMO peLleHUs], LeHTparbHas curHanusauust noacTaH-
UMM JOSMKHA yA0BNETBOPATL HECKONBbKMM OCHOBHbLIM TpeboBaHuaMm. Cxema LIC pomkHa obec-
neyYnBaThb:

MOCTOSIHHYIO FOTOBHOCTb CUrHanm3auum K paboTe;

KOHTPOIb (>KenaTenbHO, aBTOMAaTUYECKUIA) HanMumns onepaTMBHOIO TOKa;

PY4YHOW KOHTPOJSb €€ UCNPaBHOCTW;

Bblgavy aBapuUMNHOro 3ByKOBOrO curHana 6e3 BblAepXk BPEMEHM;

Bblgady NpeaynpeavTenibHOro curHana C BblAEPXXKOW BPEMEHMU;

dukcaumto cakta cpabaTtbiBaHMA CUrHaNM3aumm;

PYYHOW MM aBTOMATUYECKUA CbeM 3BYKOBOIO CUrHana;

BO3MOXHOCTb ONpeAerieHnst UCTOYHMKA MOCTYNMBLLEro CUrHana;

NOBTOPHOCTb AENCTBUSI NPV NOcrieaoBaTENbHOM MOCTYMNEHNUN HECKOMBbKUX CUTHAmMOB;
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e O[HOBPEMEHHbI NPUEM cpa3sy HECKOSbKMX CUTHAIOB;

e BO3MOXHOCTb OTKMIOYEHUS 3BYKOBOM M CBETOBOW CUrHanmu3auuMu npu yxode onepaTUBHOroO
repcoHana ¢ nogcTaHuuu;

e BO3MOXHOCTb Nepefayun curHana gexypHoMy Ha [oMm;

e BO3MOXHOCTb NMepeaadn CUrHanoB no kaHanam TeneMexaHuku.

PacwudpoBka npuyunHbl cpabatbiBaHWMa CUrHanu3auum npousBogMTCA NO BbiNnaBwUM OrnuHKe-
pamM UHOMBUAYanbHbIX YKasaTenbHbIX pene. [Ons obneryeHnsa obHapyxeHusa cpaboTaBLUMX YKa-
3aTenbHbIX pene, BCe OHW, Kak MpaBufo, OENCTBYIOT Ha 3axuraHue oblienaHenbHON namnbl
«BnnHKep He NOAHATY.

B COBpPEeMEHHbIX CXemMmax curHanmsaumm Ha NnoCTtodHHOM TOKe, BCE BbinaBLUne 6J'IVIHKepa YKa3a-
TeINbHbIX pelyie KOHKpeTHOro npncoegnHeHuA [J,eIZCTBy}OT Ha 3aXuraHue ceseToBoro Tabno gax-
HOro npucoegunHeHna Ha ueHTparnbHOM WuTe ynpaBreHna nogcrtaHumnin.

anIHLI,VII'IbI NOCTPOEHUA CXeM CUrHanmsaunm pacCcMoTpeHbl HMXXe Ha npumMepax, nogaHHbIX B MO-
pAanoKe Bo3pactaHnAa X CINoXHOCTN.

18.4 LLEHTPAJIbHAA CUTHAJIU3ALINA
HA NEPEMEHHOM ONEPATUBHOM TOKE

Cxema npocTenwen nHanBmayanbHON curHanuaauum cpabaTtbiBaHUS YCTPOWCTBA 3aLlUTbl Un
aBTOMaTUKU Ha NepeMeHHOM onepaTMBHOM ToKe, NpuMeHdemas B saverikax KCO npuBeneHa Ha
puc.18.4.
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Puc.18.4 Cxema curHanusaumm cpabaTbiBaHUs 3aLMThI.

lMuTaHMe cxembl OCYLLECTBMSAETCS OT OBLKUX LWMHOK curHanusauuu. MNpu cpabaTtbiBaHUN KOHTPOMK-
pyemoi 3awmThl, no uenu: wuHka ~ EH (WUC), ee 3amblkatowmiica koHTakt KA1, cBoW HOpManbHO
3aMKHYTbIA KOHTaKT 4 - 6, cpabatkiBaeT ykasatenbHoe pene KH1. MNpu aTtom, BhinagaeT 6nuHkep
ykasaTtenbHoro pene KH1, pasmbikaloTcs ero KoHTakTbl 4 - 6, paspbiBas Lenb cpabaTbiBaHus, 3a-
MbIKalOTCA KOHTaKTbl 3 — 5 B Lenu curHanbHon namnbl «bnvHkep He nogHAT». KaTylwka ykasaTtenb-
HOro pere cxeme AO0JMKHa ObITb paccyMTaHa Ha HanpskeHue ~220 B. [JaHHOM cxemon He npeay-
cMmaTpuBaeTcd nepefada curHana Ha LeHTpasrbHbIN WAT yipaBneHus.

Ha Hebonbwunx nogctaHumax 35/10 kB noctponkm 60-xX rogoB nNpuMeHsniack yrnpoLweHHas cxema
LeHTpanbHON curHanusauun Ha nepemMeHHoM onepaTmMBHOM Toke. Bca annapaTtypa - ykasaTenbHble
pene no KONu4yecTBy MPUYHMMaeMblX CUrHaroB, U Apyrve anemeHTtbl cxembl LIC, pasmewlanach B
sayenke TH-10kB. Ha puc.18.5 npueegeH dparMeHT cxembl ynpolieHHon LIC, NosiCHALWNA NpuH-
uun ee paboTbl.

KaTywka BbixogHoro pene LIC 3awyHTMpoBaHa pesnctopom R1 conpotmBneHnem 300 Om, Heob-
XOOAMMbIM ONS cOo3[4aHusa Toka, obecrnevvBalollero HagexHoe cpabaTbiBaHWe yKasaTerbHbIX pene.
KHonka KO cnyxut gna onpobosaHus ucnpaHoctn LIC. KHonka cHaTua curHana KCC cnyxuT ans
BO3BpaTa CXeMbl B MICXOAHOE MOSIOXEHME.
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Mpn 3ambikaHUM KOHTPONUPYEMOW Lenu, Hanpumep, KOHTAKTOB TepMoOCUrHanmsatopa CWUioBOro
TpaHcopmaTopa TC, no uenu wwuHka LWUC, koHTakT TC, KaTylwka ykasaTenoHoro pene 1PY, kHon-
kKa cHATua curHana KCC - cpabaTbiBaeT BbixogHoe pene Pr1.

IL:UQC::I N LUnHkn
KO [om) curHanusaumm
603 /I-IT/ KHonka
PN onpoboBaHusi
PN KCC
609 610 300 BebixogHoe pene
1 N KHOMKa CHHATUS
curHana
TC 1PY
W 611 ] R1
. 2 1 Meperpes
L] TpaHcdopmaTtopa
PH 2Py
615 |
) W KoHTponb
11C R2 nm3onsumm
T — ®—_|:|——4 cetn 10kB
>
—  —.. 3PY ABapuinHoe
‘ B EKAW 605 OTKIIOYEHVe
' 3B J1-10kB
P 2
) MepekntoyeHne
P gl 3BYKOBOW 1
610 ane R3 CBETOBOM
LW curHanmaauum

Puc.18.5 YnpoweHHasa cxema LeHTpanbHOW curHanmMsauuu.

Mpn aTom BbiNagaeT OnunHkep ykasaTenbHoro pene 1PY. MNpu cpabaTtbiBaHmn, pene Pl cTtaHoBuT-
Csl Ha camornoaxBaT Yepes3 CBOM 3aMblKaloLMECs KOHTAKThI, LWyHTUPYOLWME Lenb cpabaTbiBaHus, 1
TOK Yyepe3 YykasaTenbHOe perne npepbiBaeTcd. 3amblkalolimeca KoHTakTel perne Pl 4yepes nepe-
KntovaTtenb pexuma curdanmsaumm 11 nogatT nutaHMe Ha 3BOHOK 3B.

BepHyTb cxemy LIC B ucxogHoe nonoXeHuwe npu MOMOLUM KHOMKUM cHATUA curHana KCC moxHo
TONbKO MOCNE YCTPaHEHUSA NPUYMHbI cpabaTbiBaHUA curHanu3auun. o 3Toro npu nomMmowin nepe-
kntovatensa 1 curHan MoxeT ObITb NepeBedeH Ha namnoyky 2J1C.

Mpun nosisneHun B cetn 10 KB 3aMblkaHNA Ha 3eMI0, 3aMbIKalOTCA KOHTaKTbl pene HanpsbkeHusa PH,
n cxema LIC pabortaet aHanornyHo. Kpome TOro, npu 3TOoM CBETUTCA curHanbHas namna 2J1C
«3emns 10 kB».

Mpy aBapnMHOM OTKITHOMEHUN BbIKMOYATENST O4HON M3 oTxoasAawmx nuHmi 10 kB, 3ambikaeTcsa 6nok-
KOHTaKT BblkNntovatensa B, n no uenu: wnHka LWC, KoHTaKT BbikNtovaTensa B, koHTakTbl BKA, koTopble
npy aBapuUMHOM OTKITHOMEHUU BbIKIOYATENS OCTalTCA 3aMKHYTbIMW, yKasatenoHoe pene 3PY,
kHorka KCC cpabaTtbiBaeT BbixogHoe pene PI1. TNpu 3ToM, BbiNagaeT ONMHKeEp ykasaTenbHOro pe-
ne 3PY «AsapuinHoe oTkntoveHue J1-10 kB».

K HegoctaTkam aTon cxembl LIC MOXXHO OTHECTU:

e OTCYTCTBME pasfeneHus aBapunHblX 1 NpegynpeanTenbHbIX CUrHANoB;

e  HEBO3MOXHOCTb CHATUS CMrHana 4o yCTpaHeHUsl NPUYnHbI cpabaTbiBaHWUS] CUTHaNn3auuuy;
e HEroTOBHOCTb CXEeMbl K MOBTOPHOMY cpabaTtbiBaHUIO.
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Puc. 18.6 lNpumep cxembl LIC nogctaHumm Ha nepemMeHHOM onepaTUBHOM TOKE.



Ha puc.18.6 npueegeHa cxema LIC, cBoGogHasi OT ykasaHHbIX HEAOCTATKOB, U LUMPOKO MPUMEHSe-
Mas Ha noactaHumusax 35-110 kB ¢ mepemeHHbIM onepaTuBHbIM TOKOM. [NuTaHue cxembl LIC, kak
npaBumo, OCYLeCTBMAsSeTCA OT LWWHOK obecnevyeHHoro nutaHua (LUOIM). B HekoTopbIX Tunax
KPYH-6-10 kB, roe annapatypa LIC pacnonoxeHa B sueiike TH, n ynaneHa oT syenkn pacnpepge-
neHus COBCTBEHHbIX HYXA, MUTaHWe CUrHanuMsauuu OCyLLeCTBNSEeTCH OT NPOXOoAsAlMX TPaH3UTOM
Yyepes BCe AYerkn WNHOK ynpasrneHua ~ EC1- EC2 (1WY-2WY) yepe3 aBToMaTU4ECKUI BbIKMOYa-
Tenb «CurHanusaums», yCTaHOBMNEHHbIA TaMm Xe.

Cxema ueHTpanbHOM curHanusauum obblMHO MMEET ABa BXOAHLIX kaHamna and aeapuiHbix (LLU3A)
n npegynpeantenbHbix (LU3M) curHanoB. Ha kpynHbIX NOACTaHUMAX, Ans obneryeHus onpepene-
HUS1 NpUYMH cpabaTbiBaHMSA CUrHaANU3auuMM, LUMHKA CUrHanM3auum MOryT BbINOMHATLCA OTAENbHO
Ansl YCTPOWMCTB ynpaBfisieMblX CO WuTa ynpasneHna n gna KPYH.

WwuHkn curnanusauymm: ~EH1 (1LUC) — obwas wuHka, EHA (LU3A) -wnHka 3BYKOBOM aBapuUNHON
curHanuaaummn, EHP (LU3M) - WwuHKka 3ByKOBOI NpeaynpeauTensHoi curHanusaumm, 1 & EH (LUC) —
LUMHKa CBETOBOW curHanu3auum (TeMHas LUMHKa) - TPaH3UTOM NpoXoasAT yepe3 BCe peneviHble
WKadbl (MaHenu) nogctaHunm.

MpenycmaTpuBaeTcsa ABa pexuma pabotbl LIC: npu Hannyunm aexypHoro nepcoHana, n 6e3 gexyp-
Horo. B mepBom cny4dae nepekntovartenb pexuma paboTbl LeHTpanbHon curHanusauun SA1 (M1)
yCcTaHaBnuBaeTcs B nonoxeHune «BknioveHar», ceetutca curHanbHasa namna HL3 (3J1C) «KoHTponb
NUTaHWA», BKINOYAETCS 3BYKOBas U CBETOBas CUrHanu3aums Ha NOACTaHUMM — nogaeTtcs nuTaHue
Ha TaK HasblBaEMYI0 «TeMHy0» WNHKY @ EH (LUC). Mpu yxoae AeXypHOro ¢ NMoacTaHLum, nepekxrio-
yateno SA1 (IM1) yctaHaBnmBaeTcs B nonoxeHne «OTKIIOYEHay, N 3ByKOBas U CBETOBAs CUrHa-
nu3aums oTknovaeTcd, a cxema LIC paboTtaeT Tonbko Ha BbinageHue GNMHKEpPOB yKasaTenbHbIX
pene u Ha nepegavy curHana AexxypHomy Ha oM.

lNpn aBapuMHOM OTKIIOYEHUN OOHOrO M3 NPUCOEAUHEHUI, Hanpumep, oTxoasawen nuHum 6-10 kB
(cmoTpm puc.18. 7) no uenu: wunHka ~EH1 (1WLUC), 6Gnok-koHTaKT Bbikntovatens B, ©OMnok-KoHTaKT
BKA, ocTaloLWmnncs 3aMKHYTbIM NPU OTKITIOMEHUU BbIKMNOYaTENd OT 3alUmThl, KaTyLlKa yKasaTenbHOro
pene KH1 (1PY) «ABapuiHOe OTKITIOYEHUE» N €r0 HOPMasbHO 3aMKHYTbIA KOHTAKT 6 - 4, nogaeTcs
HanpsbkeHne Ha wuHky EHA (LU3A).

~EH1 (1WUC) EHA (LU3A Curnanusauus
— KH1 (1PY) (ECD ) aBapuiiHOro
B BKA KH1 (1PY) OTKIMOYEHUA
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KH (PY) (o]
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. 7 AB
~ 2| |1 6 % 4
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L | o] "
57 %3 HL1 (111C) 703 HE}”#;KGP .
OHAT
KH2 (2PY) ®
5 3

Puc. 18.7 Cxema uenen cMrHannsaumm otxoasiien NMHum.

Mpwn atom, B cxeme LIC (cm. purc.18.6) no uenun: wnHka EHA (LU3A), kaTylwka ykasaTenbHoOro pene
KH1 (1PY) «ABapusa» cpabaTbiBaeT NpoMeXyTouHoe pene aBapuiHon curHanusauum KL1 (1PI1)
(Hanpumep, Tuna PI1 256).



YkasaTenbHble pene KH1 (1PY) B auelike otxoaswen nuHimm u KH1 (1PY) «ABapusa» B cxeme LIC
(Tvna PBY-11, 0,16A) npu 3ToM He cpabaTbiBalOT, Tak Kak BENUYMHbBI TOKa B UX LiEeNW, onpeaense-
MOro, B OCHOBHOM, conpoTusneHnem katywku pene KL1 (1PI1), He goctaTtoyHo anga ux cpabatbiBa-
HUSA.

BHumaHue! NMpu npumeHennn B kadvectBe KL1 (1PIM) n KL2 (2PMN) pene tnna Pl 25, cosgatowmnx
3HauUTENbHbIM BPOCOK TOKa Npu ux cpabaTbiBaHWMK, B COMETaHUU C ObICTPOAENCTBYHOLWMMU YKa3a-
TenbHbiMM pene Tuna P3Y-11, cxema L|C paboTaeT He npaBusbHO.

CeouM 3ambiKaloWmm KoHTaktoM 5 — 6 pene KL1 (1PI1) 3ambikaeT uenb cpabaTbiBaHUsSI ABYXMNO3U-
UMOHHOro BbixogHoro pene curHanusauun KQC1 (PrC) tuna PM12. CpabatbiBas, pene KQC1
(PMNC) cBouMM KOHTaKTaMun pasmMmblkaeT CBOIO Lienb cpabaTbiBaHWs, OTOBUT LieNb Bo3Bparta, U CBO-
MM 3aMbIKaKLWKWM KOHTaKTOM 7 — 9 BKNHOYAET 3BYKOBYIO CUTHaNmM3aumo — 3BOHOK 3B.

Kpome Toro, sambikarowmn koHTakT 2 — 4 pene KQC1 (PIC) nogkniovaeT napannenbHO KaTyLuke
pene KL1 (1PIM) wyHTupytowmn pesnctop 1R conpotmeneHnem 300 Om. Npu 3TOM TOK B LEnu
nycka aBapuUMHOW CUrHanusaumm BO3pacTaeT [0 BenuuMHbl, Heobxogumon ansa cpabaTbiBaHWs
yKasaTersbHbIX pene, 1 oHn cpabaTbiBatoT. ConpoTUBNEHNE pe3ncTopa BbiOpaHo M3 pacyeTa obec-
neyeHunst Toka, HeobxoaMMoro Anst OAHOBPEMEHHOro cpabaTtbiBaHMA 4O YeTbipex ykasaTerbHbIX pe-
ne.

CpabaTtbiBas, ykasaTenbHoe pene KH1 (1PY) B Auelike oTxoasuwen nuHum (cm. puc.18. 7.) ceoum
KOHTaKTOM 4 — 6 pa3pbiBaeT Lenb Nycka aBapumiHOM curHanmsaummn. Cxema aBapuiHOW curHanmsa-
LUUKM Npy 3TOM BO3BpALLAeTCs B MCXOLQHOE COCTOSIHWE, a BbiNaBlUMK BrvHKep ykasaTernbHoro perne
KH1 (1PY) «ABapusi» 3adumkcnpyeT dakt cpabaTtbiBaHNsa aBapUAHOM cUrHanusauun. Ong nydwen
MHOPMATMBHOCTU, Npu cpabaTbiBaHMK ykasaTenbHoe pene KH1 (1PY) B cxeme LIC (cm. pnc.18.6)
CBOWM KOHTakToM 5 — 3 BkrtodaeT curHansHyo namny HL1 (1J1C) «ABapusi». B auenke oTknio4vms-
LUencs oTXoAsAWEN NUHUN Yepes 3amblkaronncs KoHTakT 3 — 5 ykasatenoHoro perne KH1 (1PY)
cBeTtuTca curHanbHasa namna HL1 (1J1C) «bnvHkep He NOAHAT», NOAKIIOYEHHAsA K Tak Ha3blBaEMOW
«TeMHon» wnHke - @ EH (LWC).

[na BosBpaTta cxembl LIC B UCXxOAHOE COCTOSIHME, U CHATUSA 3BYKOBOIO CUrHana, CRyXuT KHOMka
cHatusa curHana SB3 (KCC). [Mpwu BkMOYEHHOM MONOXEHMW NepeknoyaTens pexuma pabotol LIC
SA1 (M) (curHanmsaumsi BKITKOYEHA) U HaXXaTuUK KHOMKK cHATUSA curdHana SB3 (KCC), Ha koHTakT 14
asyxnosuumoHHoro pene KQC1 (PINC) nogaetcs HanpsikeHue, n BeixogHoe pene LIC Bo3Bpaluaet-
Cs1 B UCxogHoe nonoxeHue. Npun 9ToM pasmMbIKalTCst KOHTakTbl pene 7 — 9 B Lenu 3BOHKa, U 3BYKO-
BOW CUrHar CHMUMaeTcs.

Mpwn pabote ycTponctea AlNB oTxogsawen NUHUK, NN NPU OTKIIKOYEHUN aBTOMATUYECKOrO BbIKIHO-
yatens onepatmBHoro Toka SF1 (1AB) (puc. 18.7), cobupaetcs uenb nycka npegynpeauTenbHon
curHanusauumn, n no uenu: wuHka ~EH1 (1WUC), koHTakT pene AlB (Mnn GOk KOHTaKT aBTOMaTu-
yeckoro BblkntoyaTens SF1), kaTywka n HOpManbHO 3aMKHYTbIA KOHTAKT ykasaTtenbHoro pene KH2
(2PY) «AlB, oTkntoyeH AB» - Ha wuHky EHP (LU3I1) nogaeTca HanpsxeHue.

Mpwn atom, B cxeme LIC no uenu: wuHka EHP (WW3I1), kaTywka ykasatenbHoro pene KH2 (2PY)
«HewucnpasHocTb», cpabaTbiBaeT NPOMEXYTOYHOE pene npenynpeauTesnibHon curHanmsaumm KL2
(2PI1) (hanpumep, Tvna PI1 256). YkasatenbHoe pene KH2 (2PY) B siueiike OTXOAALWEN NUHUA U
ykasaTtenoHoe pene «HeucnpasHocTb» B cxeMe LIC He cpabaTbiBaloT, Tak Kak BENUYMHbI TOKa B
uenu, onpenensieMmoro, B OCHOBHOM, CONpOTMBNEHnem katywku pene KL2 (2PI1), ona ux cpabaTtbl-
BaHWUsi He JOCTaTOYHO.

Mpu cpabatbiBaHuun pene KL2 (2Pl1) 3ambikalowmm KOHTakTom 3 - 4 3anyckaeT pene BpeMeHU
npegynpeantensHon curdanusauum KT1 (1PB) tuna PB 248. Mo nucTteyeHun BbiAEPXKKM BPEMEHM
npegynpeanTensHon curHanuaaumm (o6bI4HO, 9 ¢), 3amMblKaeTCcs NpocKanb3biBaOWWA KOHTAKT 4 -6
pene BpeMeHu B Lienu cpabaTbiBaHWs BbIXOOHOMO pene ueHTpansHon curHanusauumn KQC (PI1C), n
OHO cpabaTbiBaeT. CBOMM YMNOPHLIM KOHTaKTOM perie Bpemenn KT1 (1PB) nogkntovaeT napannesnb-
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Ho kaTywke KL2 (2PI1) wyHTtnpytowmn pesmctop 2R conpotmerneHmem 300 Om. Tok  4epes KaTyLl-
KM yKasaTemnbHbIX pene B Lenu nycka npegynpeauTenbHON CUrHanmsaumMm CTaHOBUTCS OCTaTou-
HbIM ANna ux cpabaTbiBaHus, n pene KH2 (2PY) B aueinke otxogswen nuHun n KH2 (2PY) B cxeme
LIC cpabGaTtbiBatoT.

Mpwn atom, pene KH2 (2PY) B auenke oTxogawen nuHumn (cm. pmnc.18.7) cBOMM HOpMaribHO 3aMKHY-
TbiIM KOHTaKTOM pa3pblBaeT uUenb nycka npeaynpeavtenbHon curHanuaauum, un pene KL2 (2PI1) wu
KT1 (1PB) (pwuc.18.7) BosBpaiyatotcs B ucxogHoe noroxeHue. Cxema LIC rotoBa K npuemy cne-
AyioLero curHana.

[laHHOM cxeMOoW UeHTpanbHOW curHanmsaumm (puc.18.7) npegycMmaTpmBaEeTCsl Tak Xe nepepadya
curHana gexxypHomy Ha gom. [lpu HecpaboTaHHOM curHanusauum, no uenu: wuHka ~EH1 (1WC),
HopManbHO3aMKHYTbIN KOoHTakT 1-3 pene KQC (PI1C), kHonka onpo6oBaHUA MCNPaBHOCTU CUTHa-
nunsauumn Ha gom SB4 (KO), katywka pene KL3 (3PI), wuHka ~EH2 (2LUC) — pene KL3 (3P) cpa-
G6aTbiBaeT. [Mpn 3TOM, CBOMMU HOPMAarbHO 3aMKHYTbIMU KOHTakTamMn OHO pa3pbiBaeT LieMnb 3BOHKA,
nUTaKoLLErocs OT OTAeNbHOM GaTapewn ranbBaHUYECKMX ANIEMEHTOB.

Mpn cpabaTtbiBaHUM UEHTpaNbHOM CUrHanu3auun pasMblkaloTcsl KOHTakTbl 1-3 BbixogHoro KQC
(PMC), n npomexyTtouHoe pene KL3 (3PI1) curHanusauum gexypHoMmy Ha gom Bo3sspawaetca. lpu
9TOM, 3aMbIKalOTCA €ro KOHTaKTbl B Lenu NUTaHUS 3BOHKa, cpabaTtbiBaeT 3ByKOBasi CUrHanusaums.
AHanorn4yHo pabotaeT cxema npu OTKNYeHUn onepatmeHoro Toka LIC, nnm npm obpbiBe curHanb-
HoOro kabens, a Tak XXe, Mpu HaxaTum KHonku onpobosaHust ee ncnpasHoctn SB4 (KO).

[nsa oTknoYeHMs 3BYKOBOrO CuUrHama Ha oMy 4O CHATUS curHana Ha NoAcTaHumu, nepekntyare-
nem SA curHan nepekniodaetca Ha namny HL4 (4J1C). Npu Heo6xXxogMMocTK, YCTaHOBKOW MEPEKITHO-
yatensa SA B cpegHee NOSMOXEHWe, CUrHan  OeXypHOMY Ha OOM MOXET ObiTb NMOSIHOCTBI OTKIHO-
YeH.

Cxemon LIC npegycmaTtpuBaeTcs Takke nepegada curHanos «ABapusi» n «HemcnpaBHOCTb» B AMC-
NneTyYEepCKMM NYHKT MO KaHanam TenemexaHvku. Llenn TenecurHanusaumm nogctaHumn npuBedeHbl
Ha puc.18.8.

KL1 (1PI)
732
KH1 (1PY) Llenb
- TenecurHanusauuu
L o "ABapMﬂ“
731
KH2 (2PY)
734
KS1 (PK) Llenb
< TenecurHanusauuu
\L "HencnpasHocTb"
733

Puc. 18.8 Llenn TenecurHanusaumm.nogcraHumm.

Llenb cdopmupoBaHua TenecurHana «Asapusi» 3amblkaeTcsl npu cpabatbiBaHUM NPOMEXYTOYHOIO
pene asapuiHou curHanu3daumm KL1 (1P[1), unm npu cpabatbiBaHun ykasatenoHoro pene KH1
(1PY) «ABapusi».
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Llenb dhopmmpoBanHns TenecurHana «HeucnpaBHOCTbY 3amblkaeTcs npu cpabaTtbiBaHUK yka3aTenb-
Horo perne KH2 (2PY) «HeucnpaBHOCTb», uUnm npu OTCYTCTBMM OMEPATMBHOIO TOKa W BO3BpaTte
pene KoHTpons nutaHusa cxemsbl LIC.

18.5 LEHTPAJIbHAA CUTHAJIM3ALINA
HA NMOCTOAHHOM ONMEPATUBHOM TOKE

Ha KPYMHbIX 3HEpPreTn4ecknx o0bekTax ¢ UCTOYHMKOM MOCTOSIHHOIO onepaTtnBHOIro Toka MUCNoJiHe-
HNe CXembl ueHTpaanon CuUrHanmn3aunm nMeetT CeBou 0COBEHHOCTM.

MNuTaHne cxeMbl LeHTpanbHOW CUrHanm3aumMm NoCTOSiHHbIM OnepaTUBHBIM TOKOM OCYLLECTBISETCS
Yyepe3 aBTOMaTUYeckue BbikodaTenn «CurHanusauusa» oT ABYX CEeKUMMN LLUMHOK ynpaBneHus wuta
NOCTOsIHHOrO Toka (puc. 18.9).

or1CW WwnT OT 2CW WwnTt LLnHKn
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curHanusauum

|.|.|,MT NOCTOAHHOrO TOKa \
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|
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KS1 (PK) \,]];L 0704
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0o6wmx wuHkax LIC

SA6 (MMC

KS2 (PKH) SB4 (KCC
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0705 0707
|| {j
SB4 (KCC
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\L Ha LWMHKax
curHanmaauum
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‘ [ curHanusaugum

‘ ncye3HoBeHUs
T

HanpskeHus LIC

Puc.18.9 Cxema opraHusauumn nuTaHnsa obLLIMX LUMHOK LLEHTPanbHOW CUrHanu3auum
Ha NOCTOSIHHOM OnepaTUBHOM TOKE.
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MepekntoyeHune nutaHuns LIC ¢ ogHoro kabens Ha gpyron npu MCYE3HOBEHUM HaMNPsHKEHUS OCyLue-
CTBNSIETCH BPYUHYHO, Npy nomowm nepekntoyvatens SA5 (MY). Tak kak naHenb LeHTpanbHON CUrHa-
nn3auumn HaxXoauTCA Ha WuTe ynpasBneHus, rae noCTossHHO HAaXOAUTCA OEXYPHbIA NepcoHan, Takoe
nepekxntoYeHne MoXeT NPOM3BOANTLCA OCTATOYHO BbICTPO.

KOHTpOnb HanpsXXeHus Ha LUMHKaX LeHTparbHOW CUrHanm3auum oCyLLeCcTBsSeTCcs npu noMowm pe-
ne KS2 (PKH). WcuyesHoBeHWe HanpsiKeHWst CUrHanuaupyeTcsi 3BYKOBbIM (3BOHOK) M CBETOBbLIM
(tabno HLA1 (TC1) ) curHanamm, nuTaHme KOTOpbIX aBTOMaTUYECKN NEePEKoYaeTcs Ha pe3epBHoe
koHTaktamn pene KS1 (PK) npu mncyesHoBeHun HanpsbkeHust Ha kabene 1. KHonka SB4 (KCC)
CNYXWUT ANSA cbema 3BYKOBOro curHana. [lpu HaxaTum KHoMnka camoygepXuBaeTcs 0O UcHe3HOBe-
HUSA HEUCNPAaBHOCTU, TOECTb, A0 nepeknoyveHns SA5 (MY) Ha nuTaHne oT kabenda 2 1 BOCCTaHOB-
neHunsa HanpshkeHus Ha wuHkax = EH (x WWC). MNpu yxoge obcnyxmBatowero nepcoHana ¢ nogcraH-
LUK MECTHas curHanmaawms oTkroyaeTca npu nomowm nepekntodarensa SA6 (MMC).

AHanorm4yHo paboTaeT curHanusaumsi U Npu OTKIMIOYEHUW aBToMaTU4Yeckoro Bbikmoyatens SF1
(1AB), yepes koTopbIn OT WKHOK + EH (+ LLC) nutatoTca obwue Lenn LeHTpanbHOW CUrHanmMsauum,
cxemMa KOTopbIX NpuBegeHa Ha (cMm. puc 18.10).

ABapuiiHas n npegynpeguTenbHas curHanusauusa gomkHel obecnevnBatb NOBTOPHOCTb OENCTBUS,
T.€. BO3MOXHOCTb NPUHATUS HOBOIrO CUrHasna rnocne py4yHoro unm aBToMaTU4eCcKoro cbema 3BYKOBO-
ro curHana, He3aBMCMMO OT HanuMuusa AEWCTBYIOWUX Npeablaylmnx aBapunHbIX UNu npegynpeau-
TerNbHbIX CUrHANoOB. ATO AOCTUraeTCs MPUMEHEHUEM MUKPOINEKTPOHHbIX ABYCTabWnbHbIX pene
TOKa uUMMynbCHoOM curHanusauum Tuna PTO 11. PaHee anda aToM uUenn NpUMEHSSNIMCbE pene nwm-
nynbCHOM curHanusauum tuna PUC-32M, PUC-33M u gp.

Mpyn aBapuHOM OTKIOYEHMM BbIKMOYATENS 3aMblkaeTcs uenb: wuHka +EH (+WUC), wHaomeugy-
anbHas uenb HECOOTBETCTBUSA BbIKNHOYATENS, TOKOOrpaHUiYnBaoLWmin pesnctop, wnHka EHA (LLU3A).

Mpn aTOM 4Yepes nepBuMYHYO 0OMOTKY TpaHcdopmaTopa Toka pene KHA1 (PUC1) Ttuna PTO 11
(BbiBOABI 21 -19) NpoTekaeT NOCTOSsIHHLIN TOK. [Mpn ero NosiereHMn B 0OMOTKE BO3HMKAET Nepexo-
HbI TOK MOMIOXUTENbHOrO HanpaefeHUs, HaBOASLWMIA BO BTOPUYHOM OOMOTKE MUMMyNbC OTpuLa-
TenbHOW NOMSIPHOCTU, KOTOPbIN Nocne npeobpa3oBaHMsa NOCTYNaeT Ha BXOA pearvpyloLwero opraHa
N NpUBOANT K cpabaTbiBaHMUIO pere.

CpabaTtbiBast pene KHA1 (PUC1) cBommu KoHTakTamn 1 — 3 3anyckaeT npomexxyToyHoe perne KL1
(Pr1). MNpu cpabatbiBaHuu, pene KL1 camoyoepxuBaetcs 4depes KHOMKY cbema curHana SB3
(KC1) , cBoumm koHTakTaMu 3amMblkaeT uenb cpabatbiBaHus ryaka HA1 (F'Y[Q1) aBapuiiHon curHa-
nusauuK, 3anyckaeT perie BpeMeHU cbema 3BykoBoro curHana KT1 (PB1), n 3akopaymMBaeT BbIBO-
abl 15 -17 pene KHA1 (PUC1), Bo3Bpallas ero B ucxogHoe nonoxeHue. MNosTtopHoro cpabaTbiBa-
Hus pene KHA1 (PNC1) npu ocTaBLlenca 3amKHYTOM LIENu Mycka aBapuinHOro curHarna He rnpoucxo-
AUT, TaK KaK y)Xe HeT nepexogHoro npouecca, n ToK BO BTOPUYHON 0OMOTKe TpaHcdopmMaTopa He
HaBoaMTCS.

Takum obpasom, ANUTENbHLIN CUrHaMN aBapuMMHOro OTKMYeHUa npu nomowm pene PTL npeobpa-
30BaH B KPaATKOBPEMEHHbIN MMMYSbC, KOTOPLIN, B CBOK ovepenb, 3adPUKCUPOBaH B LIEMU 3BYKOBOIrO
curHana camoyaepxusannem pene KL1 (Pl11). 3BykoBon curHam npogorikaeTcs OO €ro CHATUS
BpYy4Hyto kHonkon SB3 (KC1), unn asTomaTnyeckoro cbemMa curHana nocne cpabaTbiBaHus pene
Bpemenun KT1 (PB1), koTopoe cBOMM KOHTaKTOM BblkopaunmBaeT o6MoTky pene KL1, obecneunBas
ero obectouvBaHne n Bo3BpaT. [1pn 3TOM 3BYKOBOW CUrHan CHMMaeTCs, CXema BO3BpallaeTcs B
NCXOOHOE COCTOsSIHME UM FOTOBA K NMpUeMy CreayoLlero curHana.

KaHnan npegynpeautensHon curHanuaaumm ¢ umnynscHbiM pene KHA2 (PUC2) paboTtaeTt no Takomy
Xe NpUHUMNY, TONbKO AENCTBYET Ha 3BOHOK NpeaynpeauTeribHON curHanuaaumu.
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Puc. 18.10 Cxema o6Lwux Lenemn LueHTparnbHOM CUrHann3auum Ha NOCTOSSAHHOM ONMepaTMBHOM TOKE.

Pene PT[O 11 -01 cpabatbiBaeT npu umnynbce toka 0,05 A. B uenu kaxgoro nHAnMBMAYanbHOro
cuUrHana yctaHaenueaetcs pesuctop (conpoTtusnenunem 3,9 kOm), BbiOpaHHbIA 13 ycroBus obecne-
yeHusa Toka 0,05 A npu 3amMblkaHWM KOHTPONMPYEMOWN Lienu. YUYuTbiBas, YTO CONPOTMBIEHWE Nep-
BMYHOM OOMOTKM TpaHcopmaTtopa Toka pefnie mMasno no CpaBHEHUIO C CONPOTUBIIEHMEM PE3NCTOPA,
MOXHO cuMTaTh, YTO BCE HanpsbkeHne nutaHusa -220 B nagaet Ha 4obaBo4YHOM pe3uncTtope. TOecTb,

LLUnHKM 1
aBTOMaTUYeCKUiA
BbIKIOYaTE b
uenen
cUrHanuaauum

Pene
curHanusaumm
aBapuinHOro
OTKIIOYEHUSI
BbIKITIO4aTenewn

Pene
npepynpean-
TenbHon
CcurHanusaumm

MpomMexXyTouHbIe
pene
1 KHoOMKa
Cbema 3ByKOBOIO
curHana

l'ynok
aBapuinHomn
curHanusaumm

3BOHOK
npeaynpeauT.
curHanusaum

Pene BpemeHn
cbema

3BYKOBOTO
curHana

Tabno
"CurHanusauus
BKMoYeHa"

Tabno
"HewncnpasHocTb
Yy4aCTKOBbIX
aBTOmMaToB"

Pene koHTpons
y4acTKOBbIX
aBTOMaTOB

NOAKMIOYEHNE KaXX40ro HOBOro curHana gaeTt HOBbI UMMYIbC TOKa TOW e BenuuuHbl — 0,05 A,

MepBuyHasa obmoTka TpaHcdopmaTtopa Toka pene PTL 11-01 paccuntaHa Ha Tok 1,5 A. Jlukemnaa-
LMt HEMCIMPaABHOCTM, Bbl3BaBLUEN cpabaTbiBaHNE CUrHanM3aunm, MOXeT 3aHSTb ONTUTENbHOE BPEMS.
lMoka HenMcnpaBHOCTb HE yCTpaHeHa, Lenb CUrHana octaeTcsa 3amkHyTon. [pu atom obcnyxnBato-
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LM NepcoHan MMeeT NOCTOSHHbIN CBETOBOW CUrHaM O HanMynm HEUCNPaBHOCTH, a Yepes3 nepBuY-
Hyl0 06MOTKY TpaHcdopmaTopa Toka pene PT 11 npoTekaeT yCTaHOBUBLUMIACA TOK OOHOMO CUrHa-
na — 0,05 A, He BbI3blBaOLLMIA MOBTOPHOIO cpabaTtbiBaHUs perne.

Pene tnna PTO 11 moxeT npuHATb ogHoBpeMeHHo o 30 curHanoB. OToro goctatodHo ansa LUC
KpynHoro obbekTta ¢ obwmm konudecteom curHanos go 200 — 300 wr.

O6wue WnHKKN LeHTpanbHon curHanusdauun £ EH (WWC), EHA (W3A) n EHP (WW3I1) nmetoTtcsa Tornb-
KO Ha NaHernuv LeHTpansHOW curHanusaumu, u 3a ee rnpeaerbl He BLIBOAATCS.

C uenbto obecneveHns 3alunThbl LENen curHannsaumm n odneryeHmst OTbiCKaHWUsi MOBPEXAEHWUA U30-
nauun, NnpegycMaTpmBaeTcs pasgerieHne uenen curHanuaauum Ha yyactku. OpraHmsaums yyacT-
KOBbIX LUMHOK CUrHanmM3auum nokasaHa Ha puc. 18.11.
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702 LUWHKN
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+EH | (+WUC 1) @ EH I (WC 1)
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| | 1703
| 13 | ysactok
SF1(ABD)  SAT@OYD - | -EH I (-wCH) curhanMsaLmm
° (MOHTaXHble
| 1702 @EP 1@ WMI) e AMHMLLLI
1100 | EHAI (WI3A ) ynpasnaembie
P || co wuTa
ynpaBneHusl)
. ‘T‘ 1707 EHP | (LL3M 1)
\ \
| | | 1709
? T
+EH 1l (+LWIC 1) @EH I (WC )
B SC1 (MC) I:T:I Il yuacTok
| | 2703 curHanusaumm
SA2 (MY 1I (obwwenoacraH-
SF2 (AB Il) ( )2701 CEHI cweny LVOHHble
o curHanbl
fﬂi 2702| EHPIII(WSMTI 13 pasnuyHbIX
-2 MoMeLLeHnn
L 2709 NOACTaHUMN)
@ EH Il (WC 1)
+EH NI (+LWC 1)
c SA (NC
T e
| 1
SA3 (MY 1l L
SF3 (AB 1it) i 3701 | ~EH 1l (-LIC 1)
? 3702] @EPII@ WM 1l yuacTok
° CUrHanusauum
3100 EHA Il (LLIBA 11T (KPY 6-10 kB
¢ B — [mom]
KH7 (PY7) 3707
o } flf } (F7) EHP 111 (LIS 111)
KH7 (PY7) [=en} B au
BbIKITHOM.
KH8 (PY8 3709 BBOAA
® Hﬁ‘} (FY8) Q1 T-1
KH8 (PY8)

Puc. 18.11 Cxema opraHnsaunm y4acTKOBbIX LMHOK CUTHaNun3auum.

[na nogcoeavHEHUs MHOTOMUCTIEHHBIX MHAMBUAYAaNbHLIX aBapUHbIX U NpeaynpeauTenbHbIX CUr-
HanoB pasnNuYHbIX nNpucoeanHeHuin k cxeme LIC MCnonb3yoTcs y4acTKOBbIE LUMHKM CUrHanM3aummu,
KOTOpble MPOKNaAblBalOTCSA HaZ BCEMWU MaHensiMy ynpaBlieHUsi, penenHon 3alumTbl U aBTOMaTUKK:
NMBO XECTKUMW NaTyHHbIMU NpyTkamu, NMMBo rmbknuMmn cBa3s MU Mexay obLienaHenbHbIMU psigaMm
3a)XMMOB, crneunanbHO BblaeNeHHbIMU Ans NpucoeauHeHns O6LLIMX Y4aCTKOBbIX LUMHOK.
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OTO yyacTKOBbl€ LUMHKM NUTaHusa uenen curHanmsaumm + EH (£ WC), wuHka muratowero ceeta
(+) EP ((+) WM), «temHas wuHka» (+) EH ((+) WC), wwnHkn aBapuinHon EHA (LU3A) un npeaynpe-
antensHon EHP (LW3IT) curHanusaumw.

lMTaHMe WMHOK MHAMBMAOYANbHbIX aBapuUHbLIX U NpeaynpeauTenibHbIX CUTHANOB OCYLLECTBNSETCS
OT LUMHOK CUrHanu3auum obpas3oBaHHbIX B CXeMe LieHTparnbHOW curHanusaumn. B cBasm ¢ Tem, 4Tto
uenu NHAMBUAYanbHbIX CUrHANOB Pa3BETBASITCA N0 TEPPUTOPUN OOBEKTA U MMEIDT BOMbLUY NpPO-
TSDKEHHOCTb, BO3HMKaEeT npobriema onpedeneHnss Mecta MnOBPEXOEHUs B LENsiX CUrHanmsauum.
YyacTKoBbl€ LWMHKM CuUrHanuaaumm + EH nutatTcsa oT o0WmMX WWHOK LeHTpanbHOW curHanmsaumum
yepes OTAENbHbIN YY4aCTKOBbIN aBTOMATUYECKUA BbikAovaTenb. NuTaHue uenen nHansmayanbHbIX
CUrHanoB OCYLLECTBISAETCHA OT y4aCTKOBbIX LUMHOK CUrHanu3auum 6e3 AOMONHUTENbHbLIX 3alUTHBIX
annapaToB. Y4acToK curHanmsaumm oOblMHO OXBaTbiBaeT TEXHONOMMYECKN CaMOCTOATENbHYIO YacTb
rnaBHon cxembl — OPY, KPY, obLienoacTaHUMOHHbIE YCTPOUCTBA U T.0.

Mpy nosiBNeHun curHana o NoBpeXaeHUU U3oNaumn B LensxX NOCTOSAHHOMO onepaTnBHOro Toka (Cur-
Han cdopMmnpyeTcst YyCTPOMCTBOM aBTOMATUYECKOTO KOHTPONS U30MAUMM Ha LLUNTE NMOCTOSIHHOMO TO-
Ka), NOBpeXOEeHHbIN Y4acTOK onpedensieTca nooyepeHbiM OTKNIOYEHNEM OTXOOAWNX SIMHUI aBTO-
MaTUYeCKUMM BbIKIlOYaTENSAMM Ha LWKUTE MOCTOSHHOro Toka. B cnyyae, ecnn noBpexaeHwe npo-
M30LUMO Ha NIMHMM NUTaHUSA LUenen curHanmsaunm, y4acTok C NMOBPEXOAEHHOW U30NAUven HaxoasT
nooyvepeaHbiM OTKITOYEHNEM ydacTKoBbIX nepekntovatenen SA1 —SA3. Npu oTKNIOYEHUM NEPEKTHO-
yaTens NoBpeXAeHHOro yyacTka ucyesaeT curHan «3emnd B Lensx onepaTtMBHOrO Toka». [anb-
HEMLMA NONCK MeCTa MOBPEXAEHMNS OCYLLECTBSETCA NOoYepPEeaHbIM OTKITHIOYEHNEM OT Y4aCTKOBbLIX
LUMHOK Lienen nHamBuayanbHbiX curHanos. [ns obneryeHms aTon onepauumm NpucoeguHeHne Lenemn
WMHOMBUAYaANbHbBIX CUrHANOB K LWMHKaM CUrHanmsaumm npon3BoauTcs Yyepes crneunasnbHble pasbean-
HUTEINbHbIE KOHTAKTHbIE 3a)KUMbI.

PaclmdpoBka npuumH cpabaTtbiBaHWs NpeaynpeavTenbHON CurHanmsauuMm ocyLlecTBnsieTcss no
BbIMaBLUMM GNMHKEpPaM MHAMBUAYANbHbIX YKasaTenbHbIX pene.

Ha ueHTpanbHOM WuUTE ynpaBneHUsa KpynHbIX OObekToB, AN obneryeHus onpeaeneHust NpuYmnH
cpabaTbiBaHUS NpeaynpeanTenbHOM CUrHanu3aunm, HeucrnpaBHOCTb BbICBEYMBAETCS HA CBETOBbIX
Tabno.

[na cokpalleHns konudecTsa MHAMBUAYyanbHbIX Tabno, a Takke Ana 6one GoiCTPon paclmngpoBKu
o6cnyXnBatoLmMM NepcoHanomMm MocTynarLen MHPOpMaLnm O COCTOSIHUN 3neKTpoobopyaoBaHus,
CuUrHanusaumsi BbIMOSTHAETCHA C MCMOMb30BaHNEM rpynnoBbiX Tabno, pacnonoXeHHbIX Ha naHensax
yrnpaBfeHns N ykasbiBaloWMX OOBEKT, HA KOTOPOM BO3HMKIA HEUCMNPABHOCTb WKW NOBpeXAeHue.
MNpumeHeHne Takon CUCTEeMbl Pe3KO COoKpallaeT Konuyectso Tabno, Mo CpaBHEHUIO CO CXxemamu C
nHAMBMAYanNbHbIMX Tabno ANs KaX4oro curHana HeMcrnpaBHOCTWU MW MOBPEXAEHUs anekTpoobo-
pyooBaHus.

YyacTKoBble Lienu CUrHanusauum paccMoTpuMM Ha npumMmepe | ydacTka curHanmsauumm, cxema KoTo-
poro npegcraeneHa Ha puc. 18.12.

MHamBmayanbHble curHarnbl, 4ENCTBYIOLME C BbIAEPXKKOW BPEMEHN U MMEIOLLMNE B LIeNW CurHanmsa-
LMK pes3ncTop, nogkroyarTca K BcnomoratenbHon wuHke EA 1 (1BLW ). AHanornyHele curHanl,
He uMmeroLLMe B MHAMBMAYaAlNbHbIX LEenax pes3nucTopa, NoAKnio4aTca K BCMNOMOraTeribHOW  LUMHKe
EA 2 (2BL I).

NHavBuayanbHble Tabno pasMelLaoTcs Ha NaHenu ynpasreHusl, PSAOM C MHEMOHUYECKUM WU30-
OpaxeHnem obbekTa, a rpynnoBble Tabno Buaa HEMCNPaABHOCTM pacnonaratTcs NMbo Ha naHenu
LieHTpanbHoM curHanusaumm, nnbo Ha nynbTax paboyero Mecra AeXypHOro.
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Ha naHensx 3awunTbl 1 aBTOMaTUKN

Puc. 18.12 Cxema y4acTKoBbIX Lienen LeHTpanbHOM CUrHanmaawumm.

an/l noasneHnn HemcnpaBHOCTWU, Hanpumep,
(38MKHyJ'II/ICb KOHTaKTbl annapartoB, pere SaLLI,VITbI). I'IpM 3TOM,

Ha obbekTe 1 cpabaTbiBaeT AaTyMK HEUCMNPABHOCTU
no uenu wwuHka + EH (+ WWC),
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3aMKHYTbIA KOHTaKT KOHTPONMpyeMoro o6bekTa, KaTyllka u HOpMarbHO3aMKHYTbIN KOHTaKT yKa3a-
TenbHoro pene KH (1PY), Toko-orpaHuudmBatowmii pesnctop R nogaetcsa «+» Ha BcnoMoraTesbHyto
wuHky EA 1 (1BLW I).

Mpun nosBneHun «+» Ha wuHke EA | (1BW ), cpabatbiBaeT npomexyToyHoe pene KL4 (Pr14), un
CBOMM 3aMblKaloLWMM KOHTaKTOM 3anyckaeT pene BpemeHn KT3 (PB2). YkasaTtenbHoe perne KH
(1PY) He cpabaTbiBaeT, Tak Kak Toka, onpegensieMoro, B OCHOBHOM, CONPOTUBNEHUEM pefie  Ka-
Tywkun KL4 (Pl4), ona ero paboTbl He A4OCTaTOYHO.

C BblOep)XKON BPEMEHM 3aMbIKalOTCsl MPOCKanb3yoLlne KOHTakTbl 4 -6 pene BpemeHu KT3 (PB2),
nogarwlme «+» Ha LWWHKY npegynpeauTensHon curHanusaumm | yyactka, u 3anyckarT UMMynbCHOe
pene npeaynpegutensHon curHanusauun KHA 2 (PUC 2) (cm. puc.18.10). YnopHble KOHTakTbl 3 — 5
pene Bpemenn KT3 (PB2) wyHTUpYOT KaTyLwKy npomexyto4dHoro pene KL4 (Pl14), n oHo Bo3Bpa-
LaeTcs.

Mpwn 3TOM TOK B Lenu nycka curHanusaumm Bo3pacTtaeT 40 BeNMYnHbl, Heobxoammon ansa cpabatbi-
BaHMA yKasaTenbHOro pene, u OHo cpabaTbiBaeT, pa3Mblkas CBOMM KOHTAKTOM LieMnb NycKa CUrHanm-
3aumn. KaHan rotoB gnsi npuema HoBoro curHana. C «temHon» wuHkn (+) EH (LUC) yepes koHTakT
yKasaTenbHOro pene, 3amkHyBLUMACA Npu ero cpabaTtbiBaHUKn, U AnoaHyto paseasky VD1, VD2 no-
AaeTcs NMTaHne Ha obuienaHenbHyo namny «bnvHkep He NoAHAT» (MHAMBMAYanNbHoe Tabno), N Ha
rpynnoeoe Tabno obbekTa («TpaHcdhopmaTop», «JInHMs» © ap.). PasgenuTtensHble anoabl pacno-
nararTcsa Ha naHenw, rae aToT curHan obpasyeTcs, T.e. Ha naHenu obbekTa, rae NpomsoLuna Heuc-
NpaBHOCTb.

Mpn cpabaTbiBaHMM MHAMBMAYANbHBLIX CUrHANOB MOAKMIOYEHHBLIX K BCnoMaratesibHOM LnHKe EA2
(2BLW 1), cxema paboTaeT aHanorM4Ho, 3a UCKMOYEHNEM TOro, YTO TOK cpabaTbiBaHMS ykasaTerlb-
HbIX perne onpegendeTca obLWMM TOKOOrpaHM4MBaroLWUM pesmctopom R3.

Mpy aBapuMHOM OTKITOMEHUW BbIKIoYaTenen, no uenu: wuHka + EH (+ WC), pene dukcaumm KQ
(P®), 6nok-koHTakKTbl Bbikntodatens Q (B), TokoorpaHndmsatowmii pesmctop R — nogaetca nntoc Ha
YYaCTKOBYIO LUMHKY aBapuiHon curHanu3aumm EHA | (LUSA 1) nogaetcsa «+». 3TO BbI3bIBaAET Cpa-
GaTbiBaHWe 3BYKOBOW aBapunHOW curHanusauumn (cm. puc 18.10). ABapuiHO OTKMOYEHHBIN BbIKIHO-
yatenb onpeaenseTcs N0 MUraHUIO 3eMEeHON CUrHarNbHOW Nnamnbl NONoXeHns « OTKNIOYEHO» Ha LWu-
Te ynpaBneHus, MMTaHne Ha KOTOPYK MoAaeTcs MO Lenu HEeCOOTBETCTBUSA OT Y4aCTKOBOW LUMHKU
muratowlero ceeta (+) EP | ((+) LUM I).

Ha Takom e npuHuMne noctpoeHa paboTa MHAMBUAOYanbHbIX CUrHaNoOB APYrMX y4acTKOB CUrHamnm-
3aumn.

[na obecnevyeHnss MUraHus CUrHanbHbIX flaMn UCMONb3yeTcHa crneuuanbHbIin npepbiBaTens. PaHee
NPUMEHANUCL NpepbiBaTenu, BbIMOMHEHHbIE HA ABYX perie - Tak HasblBaemas «nynbc-napax. Mpu-
Mep CXeMbl pPerienHOro nNpepbiBaTens W MNOAKMIOYEHMS K HEW Lenen CUrHanmsaumm nonoXeHus Bbl-
KroyaTena npuseneH Ha puc. 18.13.

Mpwn aBapMMHOM OTKMOYEHUN BbIkNoYaTensi, cpabaTtbiBaeT aBapuinHasa CUrHannsauus, U KoHTakTa-
MU MPOMEXYTOYHOro perie aBapunHon curHanusaumm KL1 (Pl11) (pnc.18.10) nogaeT nutaHne Ha
katywky pene KL1 (Pl1), sanyckas yctponcteso muratowiero ceeta. Pene KL1 (PIM1) u KL2 (Pr12)
nooyepeaHo cpabaTbiBaloT, onTagas ¢ Bblaepxkon BpemeHn. KoHtaktammn pene KL1 (PI11) dop-
MUPYIOTCA UMMNYIbChI HAMNPSXXEHUS Ha LWWHKEe Muratowero ceeta (+) EP ((+) WMI).
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.
®

KL1 (PI1) HL1 (1K) YCTponcTBo
. MuratoLero
KL2 (PI2) cBeTa

,U/ KL1 (PI11)

Puc 18.13 Cxema ycTponCTBa MUratoLLero cBeTa - «nynbc-napbi».

Mpn aBapunHOM OTKIOYEHUN BbIKNtodatens, pene dukcaumm KQ (PP) B cxeme ero ynpaerneHus
OCTaeTCcs B MOMOXEHUN, COOTBETCTBYIOLLEM €ro BKMIOYEHHOMY MnofoxeHuto. Mo uenu: wnHka mu-
raowero ceeta (+) EP ((+) WUMI), 3amkHyTble KOHTakTbl pene dukcaummn KQ (P®P), 3amkHyTble
KOHTaKTbl pene nonoxeHusa «OTknoyeHo» KQT (Pr1O), Ha curHanbHyto namny OTKIKYEHHOro Mno-
NOXEeHWs BbIKMYaTena noAalTCcss MMMNYNbCbl HaNpsXeHus obecneyusatowme ee muradve. [lpu
9TOM MUraeT TakK e curHanbHasi namna paboTbl ycTponctea Mmuratowero ceeta HL1 (JTK).

B HacTosilwee Bpems Hambonbllee pacnpocTpaHeHue nony4mnu GecKOHTakTHble npepbiBaTenu
TUpPUCTOPHOro Tuna. MNMpumep cxemMbl YCTPOMCTBA MUratoLLEero cBeta Af1 CXeM Ha NOCTOSIHHOM one-
patusHom Toke Tuna [MNB-2 (npomsBoactBo «CpegHeaszaBToMaTukar», r.TallkeHT) NpuvBedeH Ha
puc.18.14.

+EH @ EP - EH LLUnHKn
(+LIC) (@ LLIM) KQT (PrO) (- WC) CUrHanuaaumm

* of ey e e

701 CUrHaNbHOIA
namnbl

%)\ SF1 c2 (AB1) AsTomat
(AB 1) C1 R5, R6
R3 VD1 R4 VD3 VD4
L
R2 YcTponcTBo
MUrarLLEero

cBeTa
VD2 E VD5 E

R1

Puc 18.14 YcTponcTteo muratowlero ceeta tuna NMNb-2 1 cxema ero nogknoyeHus.

YctpowcTteo [MIMNB-2 ycTaHaBNMBAETCA Ha WUTE MOCTOAHHOIO ToKa W SABMsieTCA oOWMM ans Bcex
namn curHanmsaumm nonoXxXeHus Bcex 00bekToB, KOTOpble NuTatoTcs oT atoro LWIMT.
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MpepbiBaTENb COOPaH Ha NONYNPOBOAHMKOBBLIX AEMEHTaX U HEe MMEET NOABWXKHbIX YacTen. Cxema
ycTpouncTea cobpaHa B kopnyce pene tuna Pl 23. MNpepbiBatens paboTtaeT cnegyowmm odpasom:
Npw NOAKMOYEHUN HArpy3ku (MHANBMAYaANbHOW CUrHANbLHOW Namnbl C 3aMKHYTOM Lienblo HECOOTBET-
cTBKSA) K WnHKam (+) EP ((+) WMI)n -EH (- WUC), no uenu: «+» , pesuctopbl R1 n R2, (+) EP, Ha-
rpyska, «-» - 3apshkaetcs koHaeHcatop C1. [Npu AOCTUXEHMN HanpsXXeHWEM Ha KOHOEeHcaTope Ha-
npsbkeHna npobosa auHuctopa VD1, nocnegHuin OTKpbIBaeTCH, nogasas ynpasnsoWmMin curHan Ha
Tupuctop VD2. OtkpbiBadck, Tupuctop VD2 nogknoyvaeT Harpysky K «+» UCTOYHMKA nuTaHu4. Mpu
aToM no uenu: «+», VD2, R5, R6 — HaunHaeT 3apsaxatbca koHaeHcaTop C2. Npu 3apsige KoHAeHca-
TOpa OO0 HanpsbkeHus npobos anHuctopa VD2, nocnedHuin OTKPbIBAETCH, U OTKPbIBAET TUPUCTOP
VD5. lMpu atom, koHaeHcatop C2 nogkntovaetca Kk tmpmnctopy VD2, cosgaBas obpaTtHoe cmele-
Hue, n VD2 3akpbiBaeTcs. Harpyska OTKn4aeTca OT UCTOYHMKA MNUTaHWUd, W LMKA NOBTOPSIETCS
CHOBa [0 Tex nop, noka He ByaeT KBUTUPOBAH CUrHan, T.e. pa3opBaHa Lierb Harpysku.

MpeaycmaTpuBaeTca BO3MOXHOCTb MCMONb3oBaHusA yctponctea lMMB-2 npu HanpskeHun onepa-
TmBHOro Toka 110 B. [ns atoro Heobxoammo 3awyHTMpoBaTtb pe3uctop R1. Bsamen MIMB-2 moryt
ObITb Ucnonb3oBaHbl pene, Hanpumep, EJ1-20 nu gpyrue pene nverLwmne aHanorMyHble xapakrepu-
CTUKW.  YNpoLleHHas BHYTPEHHSISE CXemMa YCTPOMCTBA M CXemMa €ero BKHYEHWUs MOKa3aHbl Ha
puc.18.14.

2
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EN-20
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= — o
P 2
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I i
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Puc. 18.14.MmnynbcHbIn npepbiBaTens EJ1-20:

a) yrnpoleHHas BHYyTPEHHSAS] CXxeMa yCTPOMCTBA; 6) cxeMa ero noakoyeHus.

KoHTakTbl BbiIxogHoro perne KT1 yctpounctea EJ1-20 ynpasnsaetcs anekTpoHHoM cxemoWn. lNpepbiBa-
Tenb BKMAOYaAETCs NocreaoBaTefibHO C CUrHamnbHbIMU namMnaMmm ¢ HoMUHanbHbIM Tokom oT 0,1 go
2,5 A, n He TpebyeT 4ONONHUTENBHOrO NUTaHNA. [Nna 3aWwunTbl OT KOPOTKUX 3aMbIKAHUIN BO BHELLHUX
uensx B npepbiBaTenie npegycMoTpeH npegoxpanutenbs FU1 Ha Tok 5 A. Ceetogmoa HL1 cnyxut
ONa curHanusaumm neperopaHns npeaoxpaHnTens.

KoHcTpykums npepbiBaTtenss obecneyvmBaeT YCTaHOBKY €ro BbICTYMalWUM MOHTaXOM Ha Penky
DIN 35 ¢ nepegHum nogksnto4eHMeM NpoBOAOB Nof BUHT. HoMMHanbHoe HanpseHue nutanus: 110,
220 B nocTosiHHOro Unm nepemMeHHoro Toka. Yactota npepbiBanus, y: 1,4 + 0,2. CkBaxkHocTb Q=1.

Mprmep uenen CBETOBOW CUrHaNM3auMm MOSOXEHUS BbIKITOYATENS C UCMONb30BaHMEM LUMHKU MU-
raroLiero ceeta rnokasaH Ha puc. 18.15.
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Puc.18.15 Lenu curHanusauum nonoxeHus BolknoyaTens | yyacTtka.

Mpw akcnnyatauuyM BO3MOXHO OAHOBPEMEHHOE NOsiBNEeHWe pasHbiX HeUCrnpaBHOCTEN ABYX OObek-
Tax OOHOro M TOro e y4yacTka. [pu 3ToM 3aropaloTcs O4HOBPEMEHHO [Ba rpynnoBbix Tabno Buaa
HeucnpaBHOCTU U ABa MHAMBUAYANbHbIX TabNo 06beKToB. Ha KpynHbIX 0GbekTax ¢ 6onbLIMM KOmu-
4YeCTBOM MHAMBMAYaANbHbLIX U rPYNMnoBbiX Tabno, Ans obneryeHns paclM@POBKN CUrHaroB npeay-
CMaTpUBAOTCA MHAMBUAYamNbHbIE KHOMKN Bbi30Ba OOBLEKTOB, MPU HaXaTUU Ha KOTOPble CHUMaeTcs
NMUTaHWe Co BCeX Lienei curHanusaumm, Bo3AenNCTBYIOLLMX Ha rpynnoBoe Tabno AaHHOro y4yacrtka, v
BbiCBEYMBaAETCS Tabno BMaa HEMCNPABHOCTU TONBbKO OAHOrO BbIGpaHHOro o6bekTa.

[nsa noBbIWEHNA HAAEXHOCTU OENCTBUS CBETOBOW curHanmsaumm Tabno cBeTOBOW curHanuaauum
BbIMOSTHATCA [OBYXJ1TaMMOBbIMUM C NapannenbHbiM coeguHeHnem namn. 31o obecneunBaeT genCT-
BME CUrHanM3auum npm neperopaHmm ogHom N3 HUX.

Cxemoli Lenein curHanmsaummn KpyrHbiXx 0GbekToB npeaycMaTpmMBaeTcsl BO3MOXHOCTb Mepuoanye-
CKOro KOHTPOMS UCMpaBHOCTU NlaMn Tabro npu NOMOLLM CreumanbHbIX y4acTKOBbIX NepekntovaTe-
new onpo6osaHus namn. Mpu nepeknioyeHnn ero B nonoxeHne «OnpoboBaHe» namnbl B KaXaoM
CBETOBOM Tabro 0KasblBalTCsl BKMOYEHHbIMM NOCNeaoBaTeNlbHO Ha HanpshkeHWe UCTOYHMKA nuTa-
HWS1, U 3aropatoTcs B HEMomHbl Hakan. B cnyyae neperopaHus ogHon M3 namn, gaHHoe Tabno npu
onpoGoBaHUM He 3aropaeTcs.

B Buay Toro, YTo cuUrHanbHble Namnbl HakanMBaHUs NOTPEGNAT 3HAYMTENbHYH MOLLHOCTb, U A0-
BOITbHO YacTo NeperoparT, B MNOCredHee BPEMS B Ka4eCTBE CBETOCUIHamNbHbIX YCTPOWCTB BCE Ya-
LLle MPUMEHSIIOTCSA CBETOAMOAHbIE MHAMKATOPLl. He cMOTps Ha TO, YTO CBETOAMOAHbIE MHAMKATOPbI
Ha NOpsSAOK A0OPOXe crneumnanbHbIX NaMmn HakanvMeaHusi, B BUOY MX Manoro co6CTBEHHOro notpet-
NeHns 1 BO MHOro pas Gonbliero cpoka cryx0bl, MPUMEHEHME NX SKOHOMUYECKM LienecoobpasHo.
Ha YkpauHe pasHOLBETHble CBETOAMOAHbIE MHAOMKATOPbI BbINYCKATCA HECKONbKUMW MPOU3BOAU-
Tenamu.

18.6 COBPEMEHHbIE YCTONCTBA LEHTPANNbHOWU CUTHANTU3ALIUU

M3 coBpemMeHHbIx ycTponcTB LIC MmoxHO oTmeTuTb 6510k Cupuyc LIC Bbinyckaembli ompmon «Pagun-
yc-aBTOMaTukay. [1epBbli KOMNNEKTHbIA GOK LEeHTpanbHOW curHanu3auum Gbin npeanoxeH gup-
mon «MexaHoTpoHuka» n3 C.MeTepbypra. Brnok cnyxuT ona curHanusauumn pexmmon paboTbl noa-
CTaHUMA OCHALLEHHbIX KaK MUKPONPOLECCOPHBIMA N MUKPOSNEKTPOHHLIMU, Tak U TPagULMOHHbLIMU
3ANeKpoOMEXaHNYEeCKMMN YCTPONCTBAMM pPenenHon 3alimTbl 1 aBTOMatTuku. [lpu ydacTum aBTopoB
paspaboTaHbl 6noku BCI1-05 1 npuweawmii emy Ha 3ameHy 6nok PC83-LIC.

CurHanusauusi NosiBrieHnst BXOAHbIX CUrHanoB ocyliecTensieTcs B 6rnokax LIC ceeTogmonamu, ¢ 3a-
NMOMMUHAHMEM UX COCTOSHUS NPU UCYE3HOBEHUM BXOAHbLIX CUrHANoB U HaNpsKeHUsA NUTaHWA, a Takke
C BbIBOJJOM HeoGxoaumon nHdopMauumn Ha aucnneit. NMutaHne OMNoOKoB LIEHTpanbHOW curHanuaa-

21



PC83-C

/CTPOWCTBO LieHTpa/IbHOM
WrHanvsayuu

UMM  MOXET OCYLLEeCTBNATbCA OT MCTOYHMKA NMOCTOAHHOIO, nNnepemMeHHOro nnn BblnpAMIieHHOro one-
paTUBHOIO TOKa.

Bnok nHankaumm PC83-LIC unmeeT 14 ranbBaHW4YeCcKM pasBsA3aHHbIX KaHana (2 Bxoga UCnonb3yoT-
Cs Onsa ynpasrieHns 3ByKOBOW CUrHanusaumen), paccyuTaHHbIX Ha BXoAHoe HanpsikeHue 110/220B
NMOCTOSIHHOTO UIIM NMEePEMEHHOro Toka. BbixogHble Lenun 6noka NoAKMYaTCs K BCTPOEHHOMY  KOH-
Tponnepy Ana nocnegyoulen obpadoTkn 1 nepegaym HopmaLmMm Yepes nmerLmnncs nHrepdenc
RS 485. TMpoTtokonom nepegayv nHgopmauum  Motbus RTU.

KaHanbl rpynnamm no 6 wTyK MOryT 6bITb BbIMOSIHEHBI B TPEX BapuaHTax:
e 0e3 3anoMuHaHuS;
e C MIHOBEHHOW NaMATbIO;
e C MNPOBEPKON Hann4na BXoaHoro curHana B TedeHun 10 c.

C6poc nHamkaumm 6roka ocyLecTBNsAeTcs HaxaTnem KHornku «COpocy, nnm no cetv ¢ NoOMOLbIO
KOHTponnepa. [ns yBenvyeHus KonumyecTBa BXOA4HbIX kaHanoB HabupaeTtcs HeobXxoaMmMoe Yncno
GnoKoB, KOTOpblE MOAKIHOYATCS K 06LLEMY KOHTpONNepy.

Mpn ncnonb3oBaHMM Onoka LeHTpanbHOM curHanusauum Tuna LC otnapaet HeobxoouMmocTb B
NPYMEHEHUN TPaAMLMOHHbIX yKasaTenbHbIX pene W LWMHOK curHanm3auuun. K HegoctaTkam ycT-
poVCcTBa criefyeT OTHECTU BO3pacTaroLlee KoNM4ecTBO KabenbHbIX CBA3EN, CBA3YHOLLUNX UCTOYHU-
K/ MHAMBUAOYyanbHbIX curHanos ¢ 6nokom LIC, 4to genaet uenecoobpasHbiM €ro npumMeHeHue
TONbKO Ha He o4YeHb bonbLUMX OOBbEeKTax.

Puc. 18.16 YcTponcTBa LeHTpanbHOW CUrHanmsawumm:
a) 6rok ueHTpanbHon curHanmsaumm n céopa nHgopmaumm Tuna PC83-C
6) MUKPONPOLLECCOPHOE YCTPOWCTBO LieHTpanbHoON curHanusaumm tuna BMLUC.
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dupmon «MexaHoTpoHukay (r.C.IMetepbypr, Poccusi») BbiNyckaeTcsi MUKPOMNPOLIECCOPHOE YCTPOW-
CTBO UeHTpanbHonm curHanusauum tuna BMLC (pnc.18.16 6)). bnok BEMLC npegHasHaveH gns
NPMMEHEHUS B CUCTEMAX LIEHTPanbHOM CUrHanmu3aumm 3neKTpuYecknx NOoAcTaHuuMi, obopyaoBaH-
HbIX LMdPOBLIMK NN anekTpoMexaHmnyecknmn yctponcteamm P3A. OH nossonsieT cobpatb, obpa-
6oTaTtb, HarnggHo oTobpasnTb U onepaTMBHO nepefaTb MHAPOPMALMIO O COCTOSHUM OOBLEKTA;
cchopmmpoBaTth curHanbl 0606LLEHHON CUrHanmM3aumm, a Tak xe O6bICTPO U YO0OHO U3MEHSATbL KOHU-
rypaumio CUCTeMbl CUrHanM3aLumu.

BMLC BbinyckaeTcss B ABYX mMoauduKkaumsax: ¢ nocriegopartenbHbiM noptoM RS 485; 1 ¢ noptom
ANS NOOKIHYEHNS K BONTOKOHHO-oNTMYeckon nuHum cesasu (BOJIC).

YctponctBo BMLIC obecneunBaer:

e [lpuem n otobpaxxeHne aBapunHOM curHanusaumm c obecnevyeHnem NoBTOPHOCTN OENCTBUS.

o [lpnem n oTobpaxeHne npeaynpeauTeNbHOW CUrHanu3auum, B TOM YMUCME C LEHTpanbHOM
BblOEPXKKOW BpeMeHN, 1 obecnevyeHmemM NOBTOPHOCTU AENCTBUS.

o [lpnem n oTobpaxkeHne CUrHanoB OT OTAENbHbIX JATUYNKOB.

o [lepepayva nHdopmaumm 06 N3MEHEHNN COCTOSAHNSA CUTHASTbHbIX KOHTAKTOB.

e Bblgaya curHanos 0606LWeHHON cUrHanu3aunm, a Takke CUrHanoB
«OT1ka3 BMLIC», «3BykoBoM curHan», «HeucnpaBHOCTb gaTumkay.

o BepeHue xypHana cobbiTui.

e BcTpoeHHble yackl 1 kaneHaapb.

e HenpepbiBHbLIN OnepaTuBHbLIA KOHTPOMb pPaboTOCnoCOBHOCTM (CamoamarHocTMka) B TedeHue
BCEro BpEMEHN paboThl.

Yctponcteo BMUC nmeet cnegytolime TeXHNYECKMEe BO3MOXHOCTU:

e [lpnem n nHankaumsa 32 BXOAHbIX OUCKPETHBLIX CUrHAIOB.

e [lporpammHas perynupoBka BblAepXKU BpeMEeHW Ha MyCK U BO3BpaT KaXaoro BXxoaa.

e [lpyem 1 nHAMKaUMA rpynnoBbIX CUrHaNoB oT 4 WNHOK 0606LLEeHHON curHanusauum, Hanpuvep,
LLUSA, W3, Bl (aHanor pene nmnynbLCHOW CUrHanM3awumn).

e [lporpammupyemsble pene 0606LLEHHON CUrHaNM3auum.

e YnpaBreHue 3BYKOBOW CUrHanusaumen.

BeneHue xypHana cobbiTui € ykazaHneM AaTbl U BpEMEHU Kaxaoro cobbitus

C OMCKpeTHOCTbIo 1 MC.

e MecTHOE 1 ANCTaHLUMOHHOE KBUTUPOBAHWE CUTHAroB.
e MecCTHbIN 1 OUCTaHUMOHHbBIA BBO YCTABOK U NPOrPaMMHbIX KINOYEN.
e  CaHKUMOHMPOBAHHbIN JOCTYMN K UBMEHEHMIO NMapamMeTPOB HACTPONKN.
o Pexum py4Horo tectnpoBaHus.
o BknioveHne B ACY B kayecTBe NOLACUCTEMbI HUXKHETO YPOBHS.
e (CBA3b N0 CTaHAAPTHLIM NocrenoBaTenbHbIM KaHanam ceasn RS 232 ¢ N3BM
n RS 485 unn BOJIC c ACY.
BcTpoeHHbIn andaBuTHO-UMd poBOMN MynbTOBaA KNnaBuatypa obecneymBaeT:
AVcnnen no3sonseT otobpaxarb: e OTKIIHOYEHME 3BYKOBOM CUrHanm3aumum
e TeKylllee aCTPOHOMMYECKOE BpPEMS U AaTy; N KBUTUPOBAHME CUrHAmOoB;
e MapameTpbl HACTPONKn 6roka; e ynpaeneHne oTobpaxeHnem WHdoOpMaLmn
e XXypHan cobbITuii; Ha gucnree;
e pesynbTaTbl CAMOANArHOCTUKN; e BbIOOp pexnma paboThl;
¢ MEHI0 PEXMMOB MPOrpaMmMUpPOBaHUS. e BBOO W M3MEHEHWE MapamMeTpoB HACTPOWKU
BMLUC;

e TeCTunpoBaHue.

BMLIC 3anomuHaeT 255 cobbitun. B xxypHane dukcupyeTtca Tmn cobbITa 1 acTPOHOMMUYECKOE Bpe-
MS ero HacTynneHus. Paspeluatowaa cnocobHoCTb No BpeMeHn He 6onee 2 Mc.

B kaHane kaxgoro gatymka npeaycMOTPEH CHETUYUK COObITUN, yBENNYMBAIOLLMI NOKa3aHUs Ha eau-
HMLY NpY KaXXaoM COObITUM.
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[AnuTenbHOCTb XpaHeHus Habopa NapameTPOB HAaCTPOEK U XXypHana cobbITuin B namsiTi 6roka, B
TOM YucCre Npu OTCYTCTBUM ONEPaTUBHOIO TOKa — HE OrpaHnyeHa.

Kpome 32 kaHanoB gnst oTaenbHbIX curHanos, YycTtponcteso BMLUC umeeTt 4 kaHana MMMynbCHON
curHanuaaumm (no tuny PUC) ana nogknioveHuns rpynnosbix wuHok (LW3A, W3M, BLW), kaxabin ns3
KOTOPbIX MOXeT NpUHATL 40 30 MMMynbCOB TOKa BenMynHom no 50 MA.

MutaHue yctponctea BMLC ocylwecTBnseTcss OT UCTOYHMKA MEPEMEHHOrO, NOCTOSIHHOMO WAW Bbl-
NPAMIIEHHOrO onepaTUBHOro Toka HanpsixeHnem 220 B.

Heo6xoamMmMo 0TMeTUTb, YTO NPU UCMOMBb30BaHMN Ha BCEX NPUCOeUHEHMsIX OO beKTa COBPEMEHHbIX
MUKPOMPOLECCOPHbIX YCTPONCTB pPenernHOn 3aluTbl U1 aBTOMATUKN, OO6beAUHEHHbIX B NOKarnbHYHO
ceTb Ans peanu3aumm YHKUMIA TeneynpasreHus, TenemsMmepeHnsa u TenecurHanusauuun, B psae
crny4aeB NOTPeOHOCTb B TPAAULMOHHON CXEME LieHTpanbHOW curHanu3auun otnagaet. Bece curHa-
Nnbl, BO3HMKaKOLWNE B MUKPOMNPOLECCOPHbIX ycTponcTBax P3A, nepegatoTcsa nNo fiokanbHOM ceTu Ha
paboyee mecTo onepaTUBHOIO NepcoHana, rae MUKCUpPYTCA Y aHanuanpyrTCs.

OYHKUMWN LieHTpanbHOM cUrHanmMsaumm noacTtaHuMii YacTUYHO MOTYT BbINOSTHATLCA MUKpOMpoLec-
COpPHbIMK perncTpaTopaMmn aBapuiHbIX COBbITUI (Hanpumep, «PernmHa» unun «PekoH»), KoTopble
Kpome aHanoroBbiXx MOryT OUKCMPOBaTb U ANCKPETHbIe curHanbl. [ns yMeHbLIeHNs KonudecTsa Ka-
GenbHbIX CBA3EN, MHAMBUAYaNbHbIE CUrHanNbl NOAKITYATCS K PErMCTPaTopy No cXxemMe MaTpuubl.

Mpy OTCYTCTBUM NOKaNbHOW CETW, OaHHblE BHYTPEHHUX PErMCTPaTOpPOB aBapUIHbLIX COOLITUIN MUK-
ponNpoLEeCcCOpHbIX YCTPoONCcTB P3A, XpaHsLmMecs B SHEProHe3aBMCUMON NaMsaT, MOryT ObiTb cunTa-
Hbl NOCPEACTBOM NEPEHOCHOro KOMMbIoTepa, NOAKIYEHHOro K NopTy RS 232 n cooTBETCTBYIOLLErO
nporpaMmMHoOro obecneyeHunsi, Unm e co BCTPOEHHOr0 MUHUAMCHNES NPU NOMOLLM MEHIO U KnaBua-
Typbl. B atom cny4yae, nHgopmaums o cpabaTtbiBaHUM cUrHanusaumm ycTponctea nepegaercs BO
BHELLIHIOKO CXEMY CUrHanmM3aumm KOHTakTaMu cneumanbHO NpeayCMOTPEHHOrO CUrHaNbLHOro pene.
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