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BBEJAEHHUE

B cooTBercTBHM C MpaBWIaMH YCTpoOMCTBa 3eKTpoycTaHoBok (ITYD)
CEIIbMOT0 M3JaHUs JJIEKTpUUecKas ceTh HamnpsokeHuem a0 1000 B momxHa
UMETh OBICTPOJEHCTBYIONIYIO 3allUTy OT TOKOB KOPOTKOTO 3aMBIKaHUS,
o0ecrneunBaIIyl0 TpeOyeMyl0 YyBCTBUTEIBHOCTh U MO BO3MOXHOCTH Ce-
JIEKTUBHOE OTKJIIOYEHHE MOBPEKIECHHOIO ydacTka. Bpems oTkiroueHus om-
penensiercs (aszupiM HanpspkenneMm cetu [1]. CymectBoBaBmue g0 2003 ro-
Jla HOPMBI MPOBEPKU 3anuTHOM annapatypsl (I1YD mecroro nzganus) Obuin
OCHOBaHbI Ha HEBPEMEHHOM KPUTEPUH, OHU TPeOOBaIM OOECIEUEHUs Ompe-
NeIeHHON KpaTHOCTH ToKa K3 1Mo OTHOIIEHNIO K HOMUHAJIBHBIM TOKaM I1JIaB-
KMX BCTABOK MPEIOXPAHUTENEH U paclienuTeNnei aBTOMaTUYECKUX BBIKJIIOYA-
Tener. Takas mpoBepKa YCTAHABIMBAJIA CTENEHb HAJNECHKHOCTU OTKIFOUYEHUS
MOBPEXKJICHUS, HO HE TapaHTUPOBaJIa OBICTPOTO WX OTKIIIOUYECHHs. MenuinuH-
CKMMH HCCJIEIOBAaHUSIMHM YCTAHOBJICHO, YTO CTEMEHb BO3JACHUCTBUS SJIECKTPHU-
YECKOro TOKa Ha 4YeJIOBeKa M JKMBOTHBIX 3aBUCHUT HE TOJBKO OT BEJIMYUHBI
HaIpsDKEHUS,, HO U OT IPOJIOJKUTENBHOCTH €ro BO3JeHCTBUS. Pe3ynbTaThl
3TOI pabOThI M HAIIUIK OTpaxkeHue B TpedoBanusx 1Y ceapmoro uzganus.

ObecrieueHre OBICTPOAECHCTBUS U CEJIEKTUBHOCTU PadOThI ammapaTrypbl B
crcTeMax 3JIEKTPOCHAOKEeHUsI 0OBbEKTOB Oa3upyeTcs Ha HH(POpMAIIUK O BpeMsi-
TOKOBBIX XapaKTEPUCTHKAX paclenuTeNiell anmapaToB 3allUThl. 3J€Ch BaKHbBI
CBEJICHUS M O MX HE CTAaOMJILHOCTU: 3aBUCUMOCTH OT TEMIIEPATYpPhl OKpPYkKaro-
IEN Cpeabl, OT HAYAJIBbHOM TEMIIEpaTypbl PaCUEIUTENEH, ONpPEeaeIsieMON Ha-
IPy3KOW JIMHUM JI0 OTKIIFOUEHUS, O COOTHOIIIEHUH MEXIAY BPEMEHEM CpadaThl-
BaHU paclienuTeNIel 1 BpeMEeHEM ITyCKa WIIM caMO3alTycKa 3JIeKTPOBUTaTeNeH.

CoBpeMeHHBIN PHIHOK AIEKTPOTEXHUYECKOTO 00OpYIOBaHUS Tpe/yiaraet
MOTPEOUTENIO IIMPOKHUM CIEKTP 3alUTHBIX alllapaToB OTEUECTBEHHOTO U 3apy-
OEXXHOTO TPOM3BOJICTBA. Pa3paboTaHbl W BHEAPEHBI HOBBIE THIBI aIaparos,
CMOCOOHBIX OTKITIOYATh 3HAUMTENIbHBIC paboune U aBapHifHbIC TOKU, OTPAaHUIH-
BaTh WX MaKCUMaJIbHOE 3HAYEHUE, YMEHBIIATh UX TEPMHUUECKOE U JIEKTPO]IU-
HAMUYECKOEe JICWCTBUE HA 3allUIIaeMble CETH U ammapatypy. s momydeHus
PEryIUpPYEMbIX 3alIUTHBIX XaPAKTEPUCTUK MPUMEHSIOT BBIKIIOUYATENN C TOITY-
MPOBOAHUKOBBIMU W DJIEKTPOHHBIMHU pacuenutessiMu. PasHooOpasue BhImyc-
KaeMbIX ammaparoB 3allUThl MMO3BOJISET 32 CYET KOOPJMHAIMM 3alUTHBIX Xa-
PAKTEPUCTHK 0OECTICUUTh X CEJIEKTUBHOE CpabaThIBaHKE U OBICTPOJICHCTBYE.

B nocobun npuBOauTCs crpaBouYHas MHQOpMaLUs O mapameTpax u 3a-
IIUTHBIX XapaKTePUCTHKAaX HanOoJIee YacTO MPUMEHIEMbIX aBTOMATHYECKUX
BBIKJIIOUaTesel. Marepuan npuioKeHU OPUEHTUPOBAH HA PELICHHUE 4YaCT-
HBbIX MH)XEHEPHBIX 3aj7a4 Mo BRIOOPY ammapaToB 3aliuThl. [ obecnieueHus
OBICTPOACHCTBHS U CEJIEKTUBHOIO CcpabaThiBaHUs ammapaToB MOTpeOyercs
aHAIM3 MaTephalia yKe MO KOHKPETHBIM MOIU(MUKAIUSM BBIKIIIOYATEIICH,
KOTOPBIN Mpe/icTaBieH B IiaBax nocobus. bonee nonapodHas nuopmariust 06
aBTOMATUYECKUX BBIKIIOUATEIIAX, OTPAKCHHBIX B TOCOOUM CEpUid, U3JIOKEHA
B COOTBETCTBYIOIINX UCTOYHHKAX OUOIMOTrpaduIecKoro CrucKa.
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1. OBIIUE CBEAEHUSA Ob ABTOMATHYECKHUX
BBIK/IIOYATEJIAX

1.1. Ha3nauenue, kaaccugukanms, OCHOBHbIE 3JIEMEHThI

ABTOMaTHYECKHE BBIKIIOUATENd (ABTOMATHI) MpPEAHA3HAUCHBI ISl aB-
TOMATUYECKOTO OTKIIFOYEHHUs AJeKTpuueckux nenen npu K3 wnm HEHOp-
MaJIbHBIX peXHUMax (Meperpy3kax, MCUe3HOBEHUM WJIU CHIDKCHUU Hampsixke-
HUS), a TaKKe JJI1 HEYacTOro BKJIIOUEHHS U OTKJIIOUEHHS] TOKOB Harpy3ku. B
aBTOMAaTax He MPUMEHSTCS KaKOW-THOO CHeluanbHOW Cpebl IJis TallleHUs
IyTu. Jlyra racurcs B BO31yXe.

[To yuciy moat0coB aBTOMAThl OBIBAIOT OJIHO-, ABYX-, TPEX- U YEThIPEX-
MOJIIOCHBIMHU, U3TOTaBIUBAIOTCA Ha TOKH 10 6000 A mpu HanpsH>KEHUM Mepe-
MeHHOro toka 10 660 B u nocrostaaoro 1o 1000 B. Orkirouaromiast crioco0-
HocTh nocturaer 200-300 kA. B aBapuiiHbIX cUTyalsiX aBTOMAaTbl oOecrie-
YUBAIOT OJHOBPEMEHHOE OTKJIIOUCHHE BeeX Tpex ¢as. [1o BpemeHu cpadatbi-
BaHMA (fp) pa3INYaroT:

® HOPMAaJbHbBIE ABTOMATUYECKHE BBIKIIIOYATEH C I, = 0,02-0,1 c;
® CEJIEKTUBHBIE C PETYJINPYEMOM BBIIEPKKOM BpeMeHHU 110 | c;
e OpICTpOAEHCTBYOmME C £, < 0,005 c.

CenekTHBHBIE aBTOMAaTUYECKUE BBIKJIFOUATENN MMO3BOJISIIOT OCYLIECTBUTH
CEJICKTUBHYIO 3alIUTy CETEN YCTAaHOBKOM aIllapaToB C Pa3HBIMU BBIICPKKAMHU
BPEMEHH: HAUMEHBIIEH Y TOTPEOUTENST M CTYNEHYATO BO3PACTAIOIICH K HC-
TOYHHUKY MUTAHUSL.

[Tpu K3 u neperpy3kax BBIKIIOUATEIb OTKIIOYAETCA BCTPOCHHBIM B HETO
YCTPOMCTBOM PEIECHHOMN 3aIIUThI, BXOJHOW BO3JCHUCTBYIOIIECH BEIUYHMHON KO-
TOPOTO SBJIAETCA TOK. JTO YCTPOWCTBO HA3BIBACTCA MAKCUMATLHLIM pPACYenu-
menem. Pacuienurens KOHTPOIUPYET 3aJlaHHbIN MapaMeTp 3allUIaeMoi 1enu
Y BO3JICMCTBYET HA PACUECIUIAIONIEE YCTPOUCTBO, OTKIIFOYAIOIIEE AaBTOMAT.

Haubosnee pactipocTpaHEHHBIMU PACIICIUTEIISIMHU SIBIISIOTCS:

a) SJIEKTPOMArHUTHbBIC — JIJIS 3alUThI OT TOKOB K3;

0) TerI0BbIE — JIJIs 3AIMUTHI OT NEPErPY30K;

B) KOMOMHHPOBaHHbIC, COBMEIIAOIINE B ce0€ ANEKTPOMArHUTHbIE U TETI-
JIOBBIE PACLEIIUTENH;

I') MOJyIPOBOJIHUKOBBIE, MO3BOJISIONIUE CTYNIEHYATO MEHATh PAJl Xapak-
TEPUCTHK.

[TomynpoBOAHUKOBBIE PACIIETIUTEIN UMEIOT OoJiee CTaOUITLHBIC TapaMeT-
pBI ¥ YTOOHBI B HACTPOMKE.



Ecnu aBTOMaT HE MMEET MAKCUMAJIbHBIX PACUEIUTENEH, TO OH UCIIONb3Y-
€TCsI TOJIBKO I KOMMYTAIINH 1iernei 06e3 Toka.
Brikirouyarenu MOTyT OCHAIIATHCS IOMOJIHUTEIbHBIMU YCTPONCTBAMU:
® HYJIEBBIM WJIM MUHUMAJIBHBIM PACUEMNUTENIEM, OTKIIOUAIOIIIM BBIKIIIO-
yaTeslb aBTOMATUYECKU O€3 BBIICPKKH BPEMEHHU NMpPU CHUKCHUHU Ha-
npsbkeHust cooTBeTcTBeHHO 10 (0,1-0,35)-Uyow 1 10 (0,35-0,7)- Uson
(HanpsbkeHue cpabaThIBaHUSI HE PETyJIHPYETCsl, OTCYTCTBYET BO3MOXK-
HOCTh BBOJIMTH 3aME/JICHHWE B JICUCTBUE 3aIIUTHI, YTO MOXET OBbITh
MPUYMHON MAaCCOBBIX OTKJIIOUEHUM BhIKItOuUarenen npu K3 B cucreme
AIIEKTPOCHAOKEHUS);
® HE3aBUCUMBIM pacienuresieM (JIEKTPOMArHUTOM OTKJIFOUEHUS) MJIs
JUMCTAHIIMOHHOTO YIPAaBICHUS BBIKJIKOUATEIIEM, BPEMSI OTKIIOUCHUS HE
6oxee 0,04 c;
® DJIEKTPOJBUIaTEIIbHBIM HWJIU 3JIEKTPOMEXAHUYECKHM IPUBOJIOM IS
JVCTAHIIMOHHOTO YIIPABIICHUS BBIKIIFOYATENIEM;
e CBOOOJHBIMH BCIIOMOTATEIHHBIMU KOHTAKTAMHM, a BBIKITIOYATEIN CEPUU
BA — Taxke cUrHaJIbHBIMU KOHTaKTaMH aBTOMaTUYE€CKOTO OTKIFOUYCHUSI;
® BBIJBUKHBIM YCTPONUCTBOM C BCTaBHBIMU KOHTaKTaMH TJIABHBIX U BCIIO-
MOTaTeJIbHBIX LENEN — U1l BKIIOYATENECH BhIIBHX)KHOTO UCTIOJTHEHUSL.
Haumenbmuii TOK, BBI3BIBAIOIIAN OTKIOYEHHUE aBTOMATa, HA3bIBAETCS
TOKOM TpPOTAHMsI UJIM TOKOM cpabaThiBaHUs, a HACTPOIKAa paclenuTels aB-
TOMATUYECKOTO BBIKJIIOUATENSl HA 3aJaHHBIA TOK CpaldaThIBaHUS — yCTaBKOU
TOKa cpabaThIBaHMUSL.
Maxkcumanvuwlil pacyenumens BBINOIHAETCS MO-pa3HoMy. Ero 3ammur-
Hasl (BpEMATOKOBAsI) XapaKTepUCTUKA (GOPMUPYETCS U3 OTIEIBHBIX CTyNEHEN
TpexcTyneH4yaTonl 3amuthl. Ilepsasi cmynenv — TOKOBasg OTceuka 0Oe3 BbI-
JIEPKKU BPEMEHU, 8MOpas cmyneHb — TOKOBAsI OTCEYKA C BBIACPIKKOMU Bpe-
MEHH, mpembs cmyneHb — MaKCUMallbHash TOKOBas 3allUTa WIM TEIIOBas
3ammTa. TOKOBBIE OTCEYKH M MAaKCUMAJIbHAS TOKOBAs 3aLIMATA BBIOJIHSIIOTCA
niu Ha 0a3e AIEKTPOMArHUTHBIX pefie (paclenuTeNb IJIEKTPOMArHUTHBIN)
WM Ha OCHOBE HCIIOJIB30BaHUs MOJYIMPOBOJHUKOBBIX 3JIEMEHTOB (paciiemnu-
TeJb MOJYIPOBOAHUKOBBIN). J{JIs1 BBIIOJIHEHUST TEIJIOBOM 3aIlIUThI UCIIOJIB3Y-
eTCsl TePMOOMMETANIMYECKUNA DJIEMEHT (TEIUIOBOM pacuenuTeNb), 3aluTa
MMEET 3aBUCHMYIO OT TOKa BBIIEPKKY BpeMeHu. Ha ocHOBE MoJIyIIpoBOAHU-
KOBOT'O PacUEINUTEIIS BBIMOJHAETCS MAaKCUMalbHAasl TOKOBAs 3alllUTa C 3aBH-
CHMOM M HE3aBUCUMOMW OT TOKa BBIJIEPKKOU BpeMeHHU. [10ynpoBOIHUKOBBIN
pacUENUTENb B YCIOBHX SKCILTyaTalluy JJOITYCKAET PEryJINpPOBKY:
® HOMHUHAQJIBHOI'O TOKA PaCLCIIUTEIIS;
® TOKa cpabaThIBaHUS OTCEUKU;
® BpeMeHHU cpabaThIBaHMS MaKCUMaJIbHOM TOKOBOM 3aIlIUTHI;



e BpeMeHHU cpabaThIBaHMs BTOPOI CTYIICHU 3aIlUTHI.
TermoBol pacuenuTens U 3JIEKTPOMAarHUTHBIN PaCLiENIUTENb IEPBOU CTYIICHH
3alIUTHl B YCIIOBUSX JKCIUTyaTallMM HE peryiaupyrorcs. OHM HACTPanBarOTCA
Ha OINPEIENCHHYID YCTaBKy IO TOKY cpalaTbIBaHUS MPEINPUIATHEM-
W3TOTOBUTEIIEM.
B 3aBucHMOCTH OT cepuu BBIKIIOYATENS MOJYHIPOBOJHUKOBBIE PACIICHH-
TEIM UMEIOT TOrPEeHIHOCT B TOKE cpabaThbiBaHUS TMEPBOM  CTYIEHU

I}, +(20-35)%, B Toke cpabatsiBanus TpeTheii crymenn /.. +(15-35)%, Bo

c3 — c3 —

BpeMeHU cpabatbiBanus BTopoil crynenu 0,02 c. IlorpenHocts B TOke cpada-
I
TBIBAHUS DJIEKTPOMArHUTHOIO pacuenurens /., He MpeBblaeT + (20 - 35)%.

MakcumanbHBIN paclenuTeNb BKIIOUAETCS Ha MOJIHbIe (ha3Hble TOKU. Y
HEKOTOPBIX BBIKJIIOYATENIEH UMEETCS U CIIelHalIbHAas TOKOBas 3alUTa OT OJI-
Hodazueix K3, Bo3aeiicTByIOmIEH BEIMYMHONW KOTOPOW SIBISIETCS TOK HyJe-
BOU IOCJIEN0BATEIBHOCTH.

BrimyckaroTcsi aBTOMaTUYECKHE BBIKJIFOYATENH, COACPIKAIINE CIENYIO-
II1E CTYIECHHU:

® BCE TpH;
NIEPBYIO U TPETHIO;
BTOPYIO U TPETHIO;
TOJIBKO MEPBYIO;
TOJIBKO TPETBIO.
ABTOMaTHYECKHE BBIKIIIOUATEIN, COAECPIKAIINE TOKOBYK) OTCEUYKY C BBI-
JEP’KKOW BPEMEHH (BTOPAsi CTYIIEHb), HA3bIBAIOTCS CEJIEKTUBHBIMMU.

Pa3nnyaroT HETOKOOrpaHMYMBAIOIIME U TOKOOTPAHUYMBAIOIINE BBIKIIIO-
yatenu. [locnennue orpannunBaioT Tok K3 mpu OTKIIOUEHUM BBIKIIOYATEIIS
Osarogapsi OBICTPOMY BBEACHUIO B IIEMb JOMOJHUTEIBHOTO COMPOTUBICHUS
ANEKTPUYKON JYTH, BO3HHMKAIOLIEH MEX]y Pa3MbIKAIOIIMMUCS KOHTAaKTaMu
WK 00pa3yloleicss B CeHAIbHBIX 3JIeMeHTax. KOHCTpYKIMK U yCIoBUs
paboThI TaKUX BBIKJIIOYATENEH MOAPOOHO u3noxeHsl B [2]. [Ipu npuMenenun
HETOKOOTPaHUYMBAIOLIMX BbIKIOYaTesne Tok K3 B menu pocTturaer Makcu-
MaJIbHO 0’KMJAAEMOTO 3HAUEHUS.

BrikntouaTens paccuuTaH Ha KOMMYTALUIO IPEAEIbHO OTKIOYAEMbIX U
BKJIIOYaEeMbIX TOKOB B 1ukie onepaiuii O—I11-BO-11-BO npu HoMuHaibHOM
Hanpspbkennu. 3nech O — orkmtouenue, I1 — maysa (< 180 ¢), BO — Bkitoye-
HUE, OTKIIFOUYEHHE.

OCHOBHBIE 3JIEMEHTHl aBTOMAaTa: KOHTAKThl C AYTOTaCUTEIbHON CHCTE-
MO, MPUBOJ, MEXaHU3M CBOOOJIHOTO PACLEIJICHUs, PACLEIUTENN, BCIIOMO-
raTejbHbl€ KOHTAKThI.

ABTOMAT MOXET UMETh OJIMH WJIM HECKOJIBKO pacUenuTeNe.



1.2. B3aumMoaeiicTBue MeKAy OCHOBHBIMH 3JIEMEHTAMH ABTOMATHYECKHX
BbIKJII0YaTe el

[IpuHiMnuansHas cxemMa aBTOMAaTHYECKOTO BBIKIIIOYATENS IPUBEICHA
Ha puc. 1.1.

AT2 T z U 1 l,
YAT3 SB

Puc. 1.1. HpuHuunuaJleaﬂ cxema asmomamudeckoco 6blKarodamei.

1 — anexmpomacHummblll NPUBOO; 12 — 2ubkas cea3v;

2 — pyuHol npusoo; 13 — necywas demanv,

3 — pviuaecu, 14 — 3awenxa;

4 — omxnrouaowas npyiCuHa; 15 — 3y0yv1;

5, 11 — 2nasHvie konmaxkmol, 16 — npyorcuna;

6, 10 — konmaxkmHbvie NPYHCUHDL, 17 — makcumanvHoll pacyenumens,
7 — OyeoeacumeinbHble KOHMAKMbL, 18 — munumanvHvlll pacyenumens

8 — dyeoeacumenvnas kamepa;
9 — anekmpoouHamuyecKue KOMNeHcamopbl,



Konmakmmuas cucmema BbIKIIOUaTeNel Ha OOJbIINE TOKU — ABYXCTY-
MeHYaTas, COCTOUT W3 TJIABHBIX 5, // W JOyroracUTEIbHBIX KOHTAKTOB 7.
['1aBHBIE KOHTAKTHI JOJIKHBI UMETh MaJIO€ MEPEXOJHOE CONMPOTUBIICHHUE, TaK
KaK M0 HUM MPOXOJUT OCHOBHOU TOK. OOBIYHO 3TO MaCCUBHBIC MEIHBIEC KOH-
TaKThl C CEpEOPSAHBIMU HAKJIQJKAMHU Ha HEMOJABMXKHBIX KOHTAKTaX M METall-
JIOKepaMUUECKMMH HaKJIaJKaMH Ha MOJBUKHBIX KOHTakTax. Jlyroracureib-
HBIC KOHTAKTHI / 3aMBIKAIOT W Pa3MBIKAIOT I1€Mb, OHHM JIOJDKHBI OBITH yCTOM-
YUBBI K BOHUKAIOIIEH Jyre, MOBEPXHOCTh ATUX KOHTAKTOB METaNIOKEpaMu-
YyecKasl.

ITpu HOMUHANBHBIX TOKax 10 630 A KOHTaKTHasl CUCTEMa OJIHOCTYMEH-
yaTasi, TO €CTh KOHTAKThI BBITIOJIHSIOT POJIb TJIABHBIX U TyTOraCUTEIIbHBIX.

Ha puc. 1.1 BeIKITIOUaTeNnb MOKa3aH B OTKIKOYEHHOM MOJIOXKEHUH. JLJid
€ro BKJIFOUEHMS BPAILAIOT PYKOSATKY 2 WM MOJNAIOT HAIpSIKEHHE Ha 971eK-
mpomacuumusi npueod 1 (YA). Bo3Hukaroiiee ycwine nepemMeniaeT pbryaru
3 BIIPaBO, IPU 3TOM MOBOPAYMBAETCS HECYyIIas €Tallb /3, 3aMbIKAIOTCS CHA-
yaja JYroracUTeIbHbIE KOHTAKTHI 7 M CO3[aeTcsl LEMb TOKA YEpe3 3TU KOH-
TaKThl U THOKYIO CBsI3b /2, a 3aTeM rjaBHble KOHTaKThl J, /1. Ilocme 3aBep-
HICHUS OTEPAIlUU BBIKIIOUATEINb YIEPHKUBACTCS BO BKIIOUCHHOM IOJIOKEHUU
3aienkoit /4 ¢ 3youamu /5 u npykuHoi /6.

OTKITIOYAKOT BBIKJIIOYATENb PYKOSTKOM 2, MPUBOJIOM / WJIM aBTOMAaTHYe-
CKHU NP CpabaThIBAHUU PACLIEIUTEIIEH.

Maxcumanvuoiii pacyenumens 17 cpabaTblBaeT U MPOTEKAHUU T10 €TO0
ooMotke YATI Toka K3. Co3naercs ycunue, npeoosieBaroliee HaTshkeHue P
NPY>KUHBI /6, pblyaru 3 MepexoAsaT BBEPX 3a MEPTBYIO TOUKY, B PE3yJIbTATE
YEero aBTOMATHUYECKHUM BBIKIKOYATEIb OTKIIOYAETCS IMOJ JACHCTBUEM OTKIIIO-
qarouieil npykuHbl 4. ITOT K€ pacleNUTENb BBINOJHICT (YHKIUH He3a8U-
cumoezo pacyenumens. Ecniu Ha HIWKHIOIO 00MOTKY YAT2 monaTh Hampsixe-
HUE KHONKOW SB, OH cpabaThiBaeT M OCYIIECTBISIET TUCTAHIIMOHHOE OTKIIIO-
YECHHUE.

[Ipy CHWKEHWM WM MCYE3HOBEHUUW HAIPSDKEHUS CpaOaThIBACT MUHU-
ManvHull pacyenumend 18 M TaKKE OTKIIOYAETCS aBTOMATUYECKHUU BBIKIIIO-
qyaTeb.

[Ipu oTKJIIOYEHHM CHauajla Pa3MbIKAIOTCSI TJIaBHbIE KOHTAaKThl U BECh
TOK MEPEXOUT Ha JyTOracuTeIbHbIC KOHTAKThl. Ha rimaBHBIX KOHTaKTax Jayra
HEe 00pa3zyeTcs.

JlyroracuTenbHble KOHTAKThl 7 Pa3MbIKAIOTCs, KOTJ]a TJIaBHBIC HAXOJSIT-
C1 Ha JOCTATOYHOM pPACCTOSHUHM. MeXay IyroracuTelIbHbIMH KOHTAKTaMH
oOpa3zyeTcst 1yra, KoTopasi BbIIyBaeTCsl BBEPX B dyeocacumenvhyro kamepy §,
/1€ U TaCUTCS.

JlyroracuTenpHbIlE KaMephbl BBIMOJHSIOTCS CO CTAIBHBIMHU IUIACTUHAMHU
(@pdext neneHus MIMHHOW AYTM HA KOPOTKHE) W JTAOMPUHTHO-IIIEIEBHIMU
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(3¢ dexT ramenus nyru B y3Kou Ienn). BrsaruBanue ayru B kKamepy ocylile-
CTBJISIETCSI MATHUTHBIM AyTheM. MaTepuasl Kamepbl I0JDKeH 00J1ajaTh BHICO-
KOU TYyTOCTOMKOCTBIO.

IIpu nporekanun Toka K3 depe3 BKIIOUEHHBIII aBTOMATUYECKUU BBbI-
KJIFOYaTeIb MEXAY KOHTAKTAMH BO3HUKAIOT 3HAYUTENbHBIEC IEKTPOJIUHAMU-
YECKHUE CHUJIbI, IPEBBIIAIONINAE CUIIBI KOHTAKTHBIX NMPYXUH 6 U [(), KOTOpBIE
MOTYT OTOpPBaTh OJIMH KOHTAKT OT JIPyroro, a oOpa3oBaBIIasiCs Iyra MOXKET
cBapuTh ux. YToObl M30€KaTh CAMONPOU3BOIBHOIO OTKIHOYEHUS, TPUMEHSI-
10T JICKTPOAMHAMUYECKUE KOMIIEHCATOPhI B BUJIE IIUMHOK 9, N30THYTHIX MET-
ner. Tokn B mIMHKAX 9 MMEIOT pa3HOE HAINPABICHUE, YTO CO3HAET DJIEKTPO-
JUHAMUYECKYIO CUITY, YBEIUUYHMBAIOLIYIO HA)KaTHE B KOHTAKTaX.

Poryary 3 BBINONHSIOT POJIb MEXAHUIMA C80O0OHO20 pacyenjieHus, Ko-
TOpPBIN 00€CTIEYNBAET OTKIIOUEHUE aBTOMATUYECKOI0 BRIKJIIOYATENS B JIFOOOH
MOMEHT BPEMEHH, B TOM YHCJIE MPU HEOOXOJAMMOCTH U B MPOIECCE BKIIOYE-
Huda. Ecnu BeIKIIIOYaTenb BKIOYaeTcsa Ha cymectByroniee K3, To makcu-
MaJbHBIA pacuenutens /7 cpabaTblBaeT M MEPEBOJUT pblyaru 3 BBEpX 3a
MEPTBYIO TOUKY, HapyIias CBsi3b mpuBojaa / (uiu 2) ¢ MOJBUKHON CUCTEMOM
ABTOMATHUYECKOI0 BBIKJIKOYATEIS,, KOTOPBIA OTKJIIOYAECTCS MNPYKUHOM 4, He-
CMOTpS Ha TO YTO MPHUBOJOM OyJIeT MepeiaBaTbcsa yCUIue Ha BKIOYeHHe. B
peabHBIX aBTOMAaTUYECKHUX BBIKJIFOYATENAX MEXaHHU3M CBOOOJHOIO pacLer-
JICHUSI UMEET 00JIee CI0XKHOE YCTPOUCTBO.

3awumnuasn xapakmepucmuka aBTOMAaTUYECKOTO BBIKJIKOYATENS MpPHUBE-
neHa Ha puc. 1.2. MakcuMalibHblEe pacLENUTENN UMEIOT 00PaTHO3aBUCUMYIO
OT TOKa BBIAEP’KKY BPEMEHH IpH Meperpy3kax (y4acTok ab) U He3aBUCHUMYIO
BBIICPKKY BpemeHu npu Tokax K3 (cd). YcraBka mo TOKy peryiupyercs B

f, ¢
200

4-16
0,25-0,7
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Puc. 1.2. llpumep 3awyummuou xapaxmepucmuku agmomamuyecko2o 8blKaouames

30HE Meperpy3ku U B 30HE KOPOTKOIrO 3aMblkaHUs (0Tceuka). Bpems cpaba-
TBIBAHUS PETYIUPYETCS MPU HOMHUHAIBHOM TOKE [0y, TpU (3—10)-10y ¥ nipu
Toke K3. B aBTOMaTn4ecKux BBIKIOYATEINSAX C IEKTPOMAarHUTHBIMM pacLe-
IIUTEISIMU BBIIEP/KKA BPEMEHU B HE3aBUCHUMOM OT TOKA YaCTH XAPaKTEPUCTH-
KM JOCTHUTAETCs 3a CYET YaCOBOI'0 aHKEPHOT'O MEXAaHMU3Ma, B 3aBUCUMOM — OT
CWJIBI IPUTSDKEHUSL SIKOPSI 2JIEKTPOMArHuTa K CEpJICYHUKY .

ABTOMaTHYECKHE BBIKIIOYATETN C OMMETAITIMYECKUMH PacleNUTENIMU
o0ecrneurnBalOT 00paTHO3aBUCUMYIO XapaKTEPUCTUKY IpU meperpyskax. s
3amuThl 0T K3 B Takux BBIKIIIOYATENSAX HCIOIB3YIOTCS 3JIEKTPOMArHUTHBIE
pacuenuTeI MTHOBEHHOI'O JIEHCTBUA.

B BhIK/IIOYATENAX MPUMEHSIOTCS M TOJYIPOBOJHUKOBBIE PACLIEIUTEIH.
Onu obecneunBaroT 0o0Jiee BBICOKYIO TOYHOCTh CpadaThIBaHMS MO TOKY U
BpeMeHU. CTpyKTypHas cxeMa Takoro paclenuTelNs IokasaHa Ha puc. 1.3.
biiok / u3mepsier TOk 3ammuaeMon cetu. B cetu mepeMeHHOro Toka B Kaye-
cTBe OJIOKOB / MPUMEHSIOT TPaHCPOPMATOPHI TOKA, & B CETH MOCTOSHHOTO
TOKa — MarHUTHbIE ycunutenu. biiok 2 aHanusupyet curdan ot osoka /. Ec-
JM 3TOT CUTHAJI COOTBETCTBYET TOKY MEpErpy3ku, To U3 Ojoka 2 mocTymnaer
CUTHal B OJI0K 3, KOTOPBIH 3a1yCcKaeT MoJIyIpOBOJAHUKOBOE pelie 4, CO3/1ar0-
I1e€ 3aBUCUMYIO OT TOKA BBIIEPKKY BPEMEHHU (Y4acTOK ab XapaKTepUCTUKU
o puc. 1.2).

l_z-l_ GHE
Sl

YYVY

Puc. 1.3. Cmpykmypnas cxema noaynpogoOHUK08020 pacyenumeins

[Tpu Toxe K3 curnan ¢ 61oka 2 g1ocTaToueH [ 3amycka 0ji0ka 7, KOTo-
pBIii sIBIIsIETCA TOKOBOM oTceukol. biiok 6 co3gaeT BbIACPKKY BPEMEHH B He-
3aBUCUMON 4acTH XapakTEepUCTHKHU (yyacTok cd Ha puc. 1.2). briok 5 ycunu-
BaeT CUTHAJIbI OT OJOKOB 4 M 6 W MOJAeT UMIYJbC Ha OTKIIOYAIOIIYIO Ka-
TYLIKY aBTOMaTH4YeCKOTO BhIKIto4aTenst YAT2 (cMm. puc. 1.1).

HaunbGonee coBpeMEHHBIMU SIBISIOTCS aBTOMATHYECKHE BBIKIIOYATENN
cepun BA, npenHa3sHaueHHBIC 7151 3aMEHBI ycTapeBImXx Moaudukanumii A3 1,
A37, AE, ABM u «9nektpon». OHU HUMEIOT yMEHbLIEHHbIE TabapuThl, CO-
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BPEMEHHbIE KOHCTPYKTUBHBIE y3JIbI U AJIeMEHThl. PaboTaioT B ceTsx MOCTo-
SHHOT'O ¥ IEPEMEHHOT0 TOKA.

OcCHOBHBIE TEXHUYECKHE JaHHBIC HEKOTOPHIX W3 HUX JaHbl B TaOIuUIE
[1.1.1 m mocneayronmx riaBax, a moApoOHbBIE YCIOBUS IKCILTyaTaluu — B [3].

1.3. OTKJII0YEeHHE e ¢ TOKOM aBTOMAaTH4Y€CKUMH BBIKJIHOYATECIAMHUA

B BBIKITIOUATENSIX KITACCHYECKOTO MCIONHEHUS cpabaThiBaHUE IIEMEH-
ToB 1ipu K3 B 1ilenu npoucxoauT B TakoM nociiegoBaTenbHOCTH (puc. 1.4):

I,u
I
u
/’N /
// AN ’\
A \
/ \
//i AN A
A Y \\ /
/ | \ /
/ i \ /
/ \ /
/ | X /
| | T 7
| 1t M7, t / t t
| I\ I /
| I\ ' / /
I I\ ' / /
I I\ I / /
| | \ I /
| | N /
/ /
| | e / <
I [ T 7N
| 1 _.”7 0K |
tOl \1 t12 J/ t23 R
| 1
. Loz 9 Ly

Puc. 1.4. IIpoyecc usmeHenus moxka u Hanpaxicenuti 60 6pemsi OMKIIOYeHUsi OOHO-
¢asznoil yenu npu K3

® B MOMEHT /|, Koraa Tok K3 nocturaer 3HaueHus Toka cpabaTbIBaHHMA i,
AJIEKTPOMArHUTHOTO MAaKCHMAaJIbHOIO pACIENUTENs, HAYMHAET JBU-
raThCsl €ro sIKOpb;

® B MOMEHT f, IPOUCXOJIUT COMBAHUE 3aICIKH;

® B MOMEHT #3 HAQUYMHAETCS PACXOXKJICHHUE KOHTAKTOB BBIKIIOYATEIS U
MEXKIy HUMU 32KUTACTCS DJICKTPUYECKas AyTa;

® B MOMEHT #4 IIPY MPOXOKIAECHUH TOKA Yepe3 HYJb JyTa racHET.
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Bpems neiicTBHSI BBIKIIOYATENS MPU OTKIIOUEHHH fj3, WIH BPEMS OT
MOMEHTa BO3HUKHOBeHUS K3 7y 10 MOMEHTa #3, KOT/1a HAYMHAIOT PACXOAUTh-
Csl KOHTAKThl, CKJIAJbIBAECTCS U3 BPEMEHH #; (0 MOMEHTA {; JOCTUKEHUS TO-
koM K3 3HaueHus i), BBIACPKKM BPEMEHH MAaKCUMAJIBHOIO PACLIEIIUTENS f);
1 COOCTBEHHOT'O BPEMEHU MEXaHU3Ma OTKJIIOUYEHUS 153.

B knaccuueckoM MCIOJIHEHUU HEBO3MOXKHO MOJYYUTH BpeMsl I€UCTBUS
MpU OTKJIIOYEHUHU MEHbIIE 3—5 MC B BBIKIIIOUATENSIX ¢ HOMUHAJIBHBIM TOKOM
10 100 A u 5-10 Mmc B BRIKITFOUATENAX C OOJIBIIIMM HOMHUHAJIBHBIM TOKOM. Ec-
JIU, KpOME TOT'0, YYECTh BPEMs TOPEHUSI AYTH t34, TO HAUMEHBIIIEE BPEeMSs JJTH-
TEeJILHOCTU aBapuu He MOXeT ObITh MeHbiie 10-20 mc. BeneacTBue Takoro
3HAYUTEJILHOTO 3ama3/IbIBaHUs pa3MbIKaHUSI KOHTAKTOB U 3KUTAHUST MEXKITY
HUMH JYTM OTHOCUTEIBbHO MOMEHTa BO3HUKHOBeHUs K3 orpanuumBaroiiee
JIEWCTBUE COINPOTUBIICHUS] AYyTHM HAYMHAET MNPOSABIATHCS B JIYUIIEM ClIydae
tonbKo npu 80—-90% ammuutynel Toka K3. MoxHO cuntaTh, 4TO Ayra HE Wr-
paeT O0JbIIoN posik, TeM 0oJiee, YTO POCT CONMPOTUBIICHUS €€ B HAYAJIIbHOU
dasze ramieHuss B KJIACCHYECKUX BBIKITIOYATENSIX SIBISICTCS OTHOCHUTEIHHO
MeUTIeHHBIM. UTOOBI MOXHO OBIJIO TOBOPUTH 00 3((PEKTUBHOM OTpaHHYU-
BAIOIIEM JICHUCTBUM, JyTa JOJKHA OBITh BKIIIOUECHA B LIETIh YE€pEe3 BpeMsl, 3Ha-
YUTEIBLHO MEHbIIIEE 5 MC, JTyUllle BCETo 4epe3 BpeMs MeHee 1 Mc.

Tak kKak BO3MOXKHOCTH YMEHBIIIEHUSI COOCTBEHHOTO BPEMEHH KOMILIEK-
Ca, COCTOSIIIETO M3 MAaKCUMAJbHBIX PACIENUTENEH, 3aIIEJIKH, MEXaHUYECKOU
nepeaavyy BBIKIIOYATENS] U KOHTAKTOB, OTPAHUYEHBI, TO CIEAYET NPUMEHATH
JIpyTUe CocoObl pa3MbIKaHUS KOHTAKTOB, UCKIIIOYAIOIINE YIOMSHYTBIE DJie-
MeHThI. K 3TUM clocoO0OM OTHOCSITCSL AJNEKTPOJMHAMUYECKHI OTOPOC KOH-
TaKTOB W HEMOCPEACTBEHHOE BO3JCHCTBUE HA KOHTAKTHI OTKIIOYAOLIUX
AIEKTPOMArHUTOB.

TokoorpaHHUYMBAIONINE BBIKIIOYATENN, pPa0OTAIONIUE HA MPUHIUIIS
AIEKTPOANHAMUYECKOTO OTOpOCa KOHTAKTOB, OOJIbIIIEH YaCTbIO CHAOMXKEHBI
OOBIYHBIMHU 3JIEKTPOMATHUTHBIMU PACUEIUTEIISIMU MTHOBEHHOTO JEUCTBUSA
KJIACCUYECKON KOHCTPYKIMU, KOTOpPBIE HE CJIEyeT CMEIIMBATh C 3JIEKTPO-
MarHuTaMmH, pa3MbIKAIOIUMH KOHTAKThI. DTH PACIENUTEN BBI3bIBAIOT OT-
KJIFOUEHHUE BBIKIIIOYATEI [P aBAPUUHBIX TOKAX, MEHBIIMX MHUHUMAJIBHOTO
TOKa, MPU KOTOPOM HACTYIMaeT OTOPOC KOHTAaKTOB (Toka orOpoca). OHM Oc-
BOOOXKIAIOT 3aIENIKy BBIKJIIOYATENS TAKXKe U MPU OOJBIIUX TOKAX, YTO Ipe-
JOTBPAIAET MOBTOPHOE COJIMKEHHWE KOHTAKTOB TOCIE YMEHBIICHUS TPOTe-
KaIoIIero 4epe3 BHIKIIIOUaTeIh TOKA JI0 3HAUYCHUS HUXKE TOKa OTOpoca W X
BO3MOKHO€ 3aMbIKaHHE, TaK KaK MPOIECC PACXOXKIEHUSI KOHTAKTOB B XOJI€
OTKJIIOUCHHUSI BBIKIIIOUATEIISI HAUMHAECTCS PaHbIIIE.

Jlns s dextrBHOrO Orpannyenus toka K3 HegocratouHo, 4ToObl KOH-
TaKThl PACXOJIUIUCh KaK MOXXHO CKOpe€e Mocjie BOSHUKHOBeHUs aBapuu. Cie-
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JyeT CTPEMUThCS Takke K Hanbosee ObICTpOMY BO3pACTAHUIO HAIPSIKEHUS
Ha JyT€ U yIAEp>KaHUIO €r0 Ha BBICOKOM YPOBHE.

i, u
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Puc. 1.5. Ilpoyecc uzmenenuss moka u HanpsijiceHUl 60 8pems. OMKIOUEHUST OOHO-
GasHoll yenu MoKOOSPAHUHUBAIOWUM BBIKIOUAMENEM: t) — MOMEHN BO3HUKHOBECHUSL
KOPOMKO20 3AMbIKAHUS, ] — MOMEHmM OOCMUIICEHUS MOKOM Yenu 3HavyeHus i, (Mmox om-
bOpoca KOHMaxKmos), t; — MOMeHmM OOCMUIICEHUSL MOKOM, O2PAHUYEHHBIM BbIKIIOYAMENEM,
3HAUeHUs NUKA (02PAHUYEHHO020 MOKA iy); t3 — MOMEHM 00CUINICEHUS HANPSANCEHUS HA OY-
2e aMnaumyOvl HANPsNHCEHUs. UCMOYHUKA, ty — MOMEHM nepexooa mokxa yenu yepes Hyib;
lome — MECHOBEHHOE 3HAYEHUE 0JCUOAEMO20 MOKA, i, — MCHOBEHHOEe 3HAYEeHUe nepuooute-
CKOU cOCMasAowel moxa

Ha puc. 1.5 u300paxkeH mporecc OTKIIIOUYCHHs] TOKa OTPaHUIHBAIONTAM
BBIKJTIOUATeIeM. B MOMEHT ¢, KOrJja TOK JOCTUTaeT 3HAYCHUS i,, KOHTAKTHI
HAYMHAIOT PaCXOIUTHCA. MeX Iy KOHTaKTaMU 3aKUTAETCs AyTra, KOTOpas Mo/
BO3JICIICTBHEM CHJI JIEKTPOMArHUTHOTO TMOJIsI OBICTPO TEpeMeniaeTcsi Ha po-
ra, a 3aTeM B JYTOTaCUTEIbHYIO KaMepy BBIKIIIOUATENIsl, B CBS3U C YeM OBICT-
po HapacTtaer HampspkeHHe Ha qyre. CONpOTUBICHHWE JYTH BBI3bIBACT
YMEHBIIIEHHE TOKA IIETH [ TI0 CPABHEHHIO C 0KHIaEMbIM TOKOM iy, B IIeNH 0e3
nyru. Ecny HayaTh OTCYeT BpeMEHU ¢ MOMEHTA BOSHHUKHOBCHHSI IYTH B IICTIH
(MOMEHT ¢,), TO Ju1sl 0fHO(a3HOM LIETTH MOKHO 3aICaTh:
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L%+Ri+uﬂ=Umsin((ot+\|1+\pa). (1.1)

HaHp}I}KeHI/IC Ha OAYyTC PaBHO PAa3HOCTH MI'HOBCHHOI'O 3HAYUCHUS HaAIIPsI-
KCHHA MCTOYHHUKA U CYMMBI HaprDKeHI/If/'I Ha MHAYKTHBHOM M aKTHBHOM CO-
IIPOTHUBJICHUAX LCIIN:

u,=U, sin(o)t+w+\|/a)—(L%+Rij. (1.2)

MakcumanbHOe 3Ha4€HHE TOKA B LEMH C JTyrOM JOCTUTaeTCs B MOMEHT
t, Korja
u,=U, sin(wf +y +y,)—Ri, (1.3)

TaK KaK IIpU 3TOM L(di dt): 0.

[Magenue HampsokeHus Ri B 1ienu 0e3 Iyrd MOXHO MpeHeOpeub, 0Co-
OCHHO TIpU OOJIBIIIOM CONPOTHUBIICHUU IYT'H, TIOATOMY MOXHO CYMTATh, YTO
TOK JIOCTUIaeT MAaKCUMAJIbHOTO 3HAuCHUS iy (OrpaHUYCHHBIA TOK BBIKIIOYA-
TEJsI) TOT/A, KOT/Ia HaNpsOKEHUE Ha Jyre CPaBHACTCS C MTHOBESHHBIM 3Hade-
HUEM HaIpsHKCHHUS MCTOYHWKA. HauwHas ¢ 3TOro MOMEHTa, TOK BCE BpeMs
YMCHBIIIACTCS 1 B MOMEHT #,; TIPH HAINIPsSHDKCHUU Ha JTyTe

uﬂ:Umsin(cot+\y+\|/a)—L% (1.4)
JIOCTUTAET HYJIEBOTO 3HAYCHHS 3HAYMTEIBHO PAHBIIE €CTECTBEHHOTO Iepe-
X0/a 0)KHJAEMOT0 TOKa uepe3 Hyib. CIBHT MOMEHTa Tepexo/a TOoKa depes
HYJIb [0 OTHOIICHHIO K €CTECTBEHHOMY IEPEXOy MPUBOINUT K YMCHBIIICHUIO
cnBura a3 ¢ ¢ = @ UIs 3aMKHYTOH LENH JI0 (¢ = (P JJIs LENH ¢ JYyroi. JTo
NPUBOJUT K YMCHBIIICHHUIO MTUKA BOCCTAHABIUBAIOIICTO HAMPSHKCHUS, BCIICI-
CTBHE UETO CMSTUYAIOTCS YCIOBUS 110 HANIPSDKEHUIO BO BPEMsI TAIlICHUS TyTH.

1.4. [lapameTpbl U XapaKTePUCTUKN ABTOMATHYECKHX BBIKJII0YATE el

ABTOMAaTUYECKUE BBIKIIOYATENIM KaK KOMMYTAallMOHHBIC aIlllapaThl BbI-
OuparoTcs:

® [0 YCJIOBHSIM HOPMAJIBbHOI'O PEKHUMA — TaK, 4TOObl HOMUHAJILHOE Ha-

npskeHne BBIKITIOYATENS Uyoy. pyxn COOTBETCTBOBAIO HOMUHAIBHOMY

HaMpsHDKeHUI0 ceTU U yom, @ €70 HOMUHAIBHBIA TOK oy gy OBUT HE

MEHbIIIE MAKCUMAJIBHOT'O Pab04yero TOKa /,x 3alMIaeMOTO JIEMEHTA;

® 110 YCJIOBHUSAM CcTOWKOCTH Ipu K3 — Tak, 4ToOBl 3HaUE€HUE NPENEIbHON

KOMMYTAllMOHHOW CIIOCOOHOCTH, 3JEKTPOAMHAMUYECKON U TepMHue-

CKOM CTOWKOCTH BBIKJIIOYATENCH OBUIM HE MEHEE COOTBETCTBYIOIIUX
3HaYeHU napaMeTpoB K3 B MecTe UX yCTaHOBKH.
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[Toapo6HO ycnoBusi BEIOOpa aBTOMAaTUYECKUX BBIKJIIOYATENICH H3JI0Ke-
HBI B [4].

Homunanoueim mokom u nHanpssiceHuem BBIKITIOYATENS] HA3BbIBAIOT 3HA-
YeHHE TOKAa U HaIpsKEHUS, KOTOPhIE CITOCOOHBI BBIIEPKUBATH TIaBHBIE TO-
KOBEIYIIME YaCTH BBIKITIOUATENS B JIIUTEILHOM PEKUME.

Toxom omkntouenusi Ha3bIBAETCS HAMOOJIBIINNA TOK, KOTOPBINA BBIKITIOYA-
TeIbh CIOCOOCH OTKIIOUNTh. MaKCHMaIbHBIA PACIEUTEIh XapaKTEePHU3yeTCs
HOMHMHAJIBHBIM TOKOM /pacy wow M TOKOM CpaOaThIBaHUS [, KaXIOW CTYyIICHH.
Homunanvnvim mokom pacyenumens Ha3bIBa€TCd HAMOOJBIIUHN TOK, JUTUTEIb-
HOE MPOXOXKJICHUE KOTOPOTO HE BBI3LIBAET CpaOATHIBAHUE PACIICITUTEIS.

IIpeoenvrou kommymayuonnou cnocoonocmoiro Bbikarodarens (ITKC) Ha-
3bIBAIOT MaKCHUMaJbHOE 3HaueHHe Toka K3, KoTopoe BBIKIIIOYATENh CIIOCOOCH
BKJTIOYUTD U OTKJIFOYUTH HECKOJIBKO Pa3, OCTABAsICh B UCIIPABHOM COCTOSTHUM.

Oonopa3zoeoii npedenvroii kommymayuonnoti cnocoonocmoio (OIIKC)
HA3BIBAIOT HAWOOJIbIIIE 3HAYCHUE TOKA, KOTOPOE BBIKIIIOYATEIh MOXET OT-
KITIOUUTh oAuH pa3. [locie aToro manpHeWmas paboTa BRIKIIOYATENS HE Ta-
PaHTUPYETCS, MOKET TTOTPEOOBATHCS €T0 KAaMUTAIBHBIM PEMOHT WJIM 3aMEHa.
Jlpyroe HamMeHOBaHHUE ITOTO MapaMeTpa — HOMHUHAJIBHBINH KPaTKOBPEMEHHO
BBIJICPYKUBAEMBIN TOK .

3nauenue [IKC u OIIKC oTHOCATCS K mporieccy OoTKIroueHHs. OTHaKO
BO BKJIIOYEHHOM COCTOSIHMHM BBIKJIIOYATENb JOJKEH MPOIYCKAaTh MPOTEKalo-
muii mo Hemy Tok K3, ocTaBasick B UCIIPaBHOM COCTOSIHMM, HE3aBUCHUMO OT
TOTO, JIOJIKEH JIM OH WJIM JAPYTOM anmapar OTKIIOUYUTh 3TOT TOK. DTO CBOMCT-
BO BBIKJIFOYATEJIS XapaKTePU3yeTCs MOHATUEM DIIEKTPOAMHAMUYECKON U Tep-
MHYECKOU CTOMKOCTH.

Inekmpoounamudeckass CmouKocmy XapaKTEPU3yeTCsl aMIUTUTYIO0M
yaapuoro Toka K3, KoTopslii criocoOeH mpoIycKkaTh BBIKITIOUaTeIh 0e3 ocTa-
TOYHBIX Jedopmanuil neraneil WM HEAOMYCTUMOTO OTOpoca KOHTAaKTOB,
PUBOJISAIIETO K X MIPUBAPUBAHUIO WIIA BEITOPAHUIO.

Tepmuueckas cmoukocms XapaKTEPU3YETCs IOIMYCTUMBIM 3HAYEHUEM
JI>xoyneBa uHTerpaia

W, = jf(r)dt, (1.5)
0

OTPaXKAIOIIEr0 KOJMYECTBO TEIia, KOTOPOE MOXET OBITh BBHIICICHO B BBI-
KITIo9aTene 3a Bpems neicTBus Toka K3.

CobcmeenHoe 8pemsi OMKIOYeHUs BBIKIIOYATENsT — BpeMsl cpabaThiBa-
HUS pacIENUTENeH 1 MEXaHh3Ma CBOOOITHOTO PACIEIUICHHS BBIKITIOYATEINS 10
HaJaJla pacXOKJICHUSI CUJIOBBIX KOHTAaKTOB (MCIOJIb3YETCsl TIPH BBHIOOpPE BBI-
KJIFO4aTeNe no npeebHOM KOMMYTAIlMOHHON CITOCOOHOCTH).
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Puc. 1.6. 3awyummnvie xapakmepucmuxu asmomamuiecKux blKI0uamenel.:
a — 3a6ucumas,; 6 — He3ABUCUMASL; 8 — OZPAHUYECHO 3A6UCUMAS, 2 — MPEXCIYNeHYAMAas,
1 — ¢ vl0epoickoul epemenu npu K3; 2 — be3 evioepoicku epemenu npu K3

Ilonnoe 6pems omxnoueHus: BHIKIIOYATENS — BpeMsi cpabaTbIBaHUS pac-
LEenuTeNIed, MEXaHu3Ma CBOOOJHOIO PACUCIUICHUs BBIKJIIOUATEINS, PACXOXK-
JE€HUSI CUJIOBBIX KOHTAKTOB M OKOHYAaHMS rallleHUsl 1yT'H B JyroracuTeIbHbIX
KaMmepax (MCIOJIb3yeTCsl PU NPOBEPKE CEIEKTUBHOCTHU 3AILUTHI).

ABTOMAaTHYECKHE BBIKIIOYATEIM MOTYT MMETh 3alIUTHBIE XapaKTEpH-
CTUKH, IPUBEJAECHHBIE Ha pUC. 1.6:

® 3aBHCHMYIO OT TOKa XapaKTEpHUCTUKY BPEMEHHU cpabaTbIBaHUS — Ta-
KHE€ BBIKIIOYATEIN HMMEIOT TOJIBKO TEIUIOBOM pacUenuTeNb, MPUMEHSIOTCS
penko Beaenctue HepoctatouHou [IKC u OpicTponeiicTBus;
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® HE3aBHUCHUMYIO OT TOKa XapaKTepUCTUKY BPEMEHHU CpalOaThIBAaHUS —
TaKue BBIKJIIOYATEIM UMEIOT TOJIBKO TOKOBYIO OTCEUKY, BBIMOJHEHHYIO C IO-
MOIIBIO AJEKTPOMArHUTHOTO WJIM MOJYIPOBOJAHUKOBOIO PacUENUTENs, JAeH-
CTBYIOIIIETO 0€3 BBIJICPKKH WIIH C BBIJIEPKKOU BPEMEHU;
® OrPaHUYEHHO 3aBUCHUMYIO OT TOKOB JIBYXCTYIEHUATyIO XapaKTepHu-
CTUKY BpEMEHU CpalaThiBaHUSI — B 30HE TOKOB IEPErpy3KH BHIKIIOYATEITh
OTKJIFOYAETCs] C 3aBUCHUMOM OT TOKa BBIJCP>KKOW BpeMeHH, B 30He TOKoB K3
BBIKJIIOYATENb OTKJIOYAETCS TOKOBOM OTCEYKOM C HE3aBUCMMOW OT TOKa 3a-
paHee YCTaHOBJIEHHOM BBIJIEPAKKOU BpEMEHH (IJIsI CEIEKTUBHBIX BBIKJIFOYATE-
nei) unu 6e3 BBIICPKKU BpEeMEHU (i1 HECEJIEKTUBHBIX BBIKIIOYATENCH);
BBIKJIFOYATEIh UMEET JIMOO TEIJIOBOM M 3JIEKTPOMArHUTHBIN (KOMOWHHPO-
BaHHBIN) paclenuTeb, TU00 JBYXCTYNEHYATHIM AJIEKTPOMArHUTHBIN, JTHUOO
MOJTYTIPOBOTHUKOBBIN pacIEUTENb;
®  TPEXCTYNEHUYATYI0 3alIUTHYIO XapaKTEPUCTHUKY — B 30HE TOKOB Tepe-
Ipy3KH BBIKJIIOYATEIh OTKJIIOYAETCS C 3aBUCUMOM OT TOKA BBIIEPXKKONM BpeMe-
HU, B 30He TOKOB K3 - ¢ He3aBUCUMOIA, 3apaHee YCTaHOBJICHHON BBIIEPIKKON
BpEMEHH (30HA CENEKTUBHON OTCEUKH), a mpHu Onm3kux K3 — 6e3 BblIepKKu
BpeMEHH (30Ha MTHOBEHHOTO CpabaThIBaHUs); 30Ha MTHOBEHHOTO CpadaThiBa-
HUS MpeTHA3HAYCHA JIJI1 YMEHbIICHUS! JUINTEIbHOCTU BO3IECUCTBUS TOKOB MPH
om3kux K3; Takve BBIKIIIOUATEM UMEIOT MOJIYIPOBOHUKOBBIN PACIICTIUTEIh
Y IPUMEHSIIOTCS U1 3aiuThl BBOJIOB B KTII 1 oTxoasmmmx TuHMiA.
[lo xapaktepucTukaMm cpaOaThIBaHUSI SJEKTPOMATHUTHBIX PaCLEIUTE-
Jiel BBIKJIFOYATEeIU ObIBAIOT Tpex TUMOB (puc. 1.7):
mun B — TOK cpabaTbIBaHUS DJIEKTPOMArHUTHOTO pPAcIENUTeNsi paBeH
Ig = (3—6)-1,1oy; TIpeIHA3HAYEH JIA MOTpPEOUTENEH, Y KOTOPBIX TOK HAarpy3KH
HEeBBICOKUHU U TOK K3 MokeT momacth B 30Hy pabOTHI TEIIOBOTO, a HE DJICK-
TPOMArHUTHOTO PACLECTIUTEIIS;
mun C — TOK cpabaThiBaHUS JJIEKTPOMArHUTHOTO PACIETIUTENS
Ic = (5—10)-1,\; MpenHa3HaueH ISl OBITOBOTO U MPOMBIIIJIEHHOTO MTPUMEHE-
HUS: JJIs IBUTaTesied ¢ BpeMeHeM Iycka /10 1 ¢, Harpy30K ¢ MaJIbIMU MHIYK-
TUBHBIMU TOKaMU;

mun D — TOK cpabaThiBaHUSI DJIEKTPOMArHUTHOTO PACLEHUTENs
Ip = (>10)-1;0,; TpUMEHSETCS AJISI MOIIHBIX JABUTATENEH C 3aTSKHBIM BpeMe-
HEM ITyCKa.

TeruoBbIe paclenuTeNH, UCTIOIb3YeMble B aBTOMAaTHYCCKUX BBIKITIOYA-
TEJISX, YyBCTBUTEIIBHBI K HATPEBY OT MOCTOPOHHUX MCTOYHUKOB. Ciydaercs,
YTO PACIEIHUTENb TPOMEKYTOYHOTO TIOJIF0CA TTPH HOMHHAJILHOM PEKHUME OT-
KJITFOYAETCSl TOJBKO M3-3a HarpeBa OT COCEAHHUX MOJIFOCOB. DTO MPUBOJIUT K
OTpaHHYEHUIO 00JacTH ero paboThl U K KOPPEKIIMH HOMHUHAIBHOTO TOKA TIO
rpaduKy WiIn TabIuIe.
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a—mun B; 6 —mun C; 6 —mun D
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Harpy3ouHasi xapakTepucTUKa aBTOMAaTHYECKUX BBIKIIIOUATENIEH 3aBU-
CUT U OT TeMIIepaTyphl OKpY Karollel Cpeapl: MU €€ CHIKEHUU Ko3(pPuim-
€HT HArpy3KH YBEJIMYMBAETCS, MPU MOBHIIICHUN — YMEHbIIIAETCA. DTO Orpa-
HUYMBAET BO3MOXXHOCTh UX HCIOJIb30BAHUS B YCIOBHUAX JKECTKOTO TeMIIepa-
TYPHOI'O PEXHUMa 3KCIUTyaTalUH.

[locnenHee mNOKOJIEHHE ABTOMAaTUYECKHX BBIKIKOYATENICH CHA0XEHO
9NEeKMPOHHBIMU PACYENnUmensmu, OCyleCTBISIONIMMU KOMIUIEKCHYIO 3alllH-
Ty AJIEKTPOTPUEMHUKA U OOBEIUHSIONIMMHU B OJHOM YCTPOWCTBE (PYHKITHH
BCEX BBIIICTIEPEYUCIICHHBIX pacuenurenacii. OHM BBINOJIHEHBbI HA 0a3e MHK-
POMPOLECCOPHON TEXHUKH, TapaHTUPYIOT BBICOKYIO TOYHOCTh cpadaThiBa-
HUS, HaJICKHOCTh M YCTOMYMBOCTh K TEMIEPATYPHBIM PEXUMaM. DJIEKTPO-
NUTaHuEe, HeOOXOAMMOE NJisi MPAaBWILHON paboOThl, 00eCleuynBaeTCs TpPaHC-
dbopmMaTropamu TOKa paclenuTess.

3alUTHBIC PACLIETUTENN COCTOAT U3 TPEX WM YEThIpeX TPaHCPOPMaTOPOB
TOKa (B 3aBUCUMOCTU OT THIIA CETH [5]), IIEKTPOHHOrO OJOKa U MEXaHH3Ma
pacLeIuIeHns, KOTOPbIA HEMOCPEACTBEHHO BO3/IEUCTBYET HA MEXAHU3M OTKIIO-
YeHHs BbIKItouyarens. s ynpaBieHHs MarHUTHBIM ITyCKaTeleM JOIOJHH-
TEJIbHO TPeOyeTCs BCIIOMOraTesIbHbIN OJIOK YIIPaBIE€HUs, TO3BOJISIIOIIMHI YIIpaB-
JISITh MycKaTesaeM (KOHTAaKTOpOM) B cilydae aBapuu (3a uckioueHueM K3).

C nomompto DIP-nepexntouareneii, pa3MENIEHHBIX HA NEPEIHEN MaHe-
JU yCTPOMNCTBA, WU C MOMOIIBIO CIEHUATBHOTO 3JIEKTPOHHOro OJIoKa Ha-
CTPOMKH TMpOTrpaMMUpPYETCsS OMNpeIeJICHHBIN Habop mapaMeTpoB U (PYHKIUI
pacuenutens. KpuBasi cpabatbiBaHus BBIKIIIOYATENS, MAKCUMAIBHO MPUOIIN-
KEHHas K pabouel XxapakTEepUCTHKE MOTpeOuTeNs (HampuMep, aCHHXPOHHOTO
neurarens (puc. 1.8)), onpenensier cieayronme napaMmeTpsl:

e (yHkuMs L — 3amuTa OT Meperpy3kud ¢ 00paTHO3aBHUCHUMOM BBIICPK-
KOW 0 BPEMEHH U XapaKTEPUCTUKON cpabaThIBaHUS COTJIACHO 0OpaT-
HO3aBHUCHMOM KprBoit (I>-f = const);

e (dyHkMsA R — 3amMTa OT 3aKJIIMHUBAHUSI POTOPA C OINPEICIICHHBIM Bpe-
MEHEM 3aJIepKKU cpabaThIBaHMUS;

e (¢ynkus / — 3ammTa OT KOPOTKOTO 3aMBbIKaHUS C MTHOBEHHBIM cpala-
THIBAHUEM;

e ¢dyukuus U — 3ammTa OT nepekoca win oOpbiBa (a3bl ¢ ONpeaeseH-
HBIM BpEMEHEM 33ICPKKU CpadaThIBAHHUS.

ABTOMaTHYECKHE BBIKJIIOYATEIM C AIEKTPOHHBIMU paCUENUTENIMUA 00ec-
MEYMBAIOT TOCTATOYHYIO 3aIIUTY JEKTPOJBUTATENS OT MEPErpy3Ku Mpu pado-
T€ B HOPMAJIbHOM PEKUME C MaJbiM KOJMYECTBOM BKJIIOYCHHM, HEAOJITUMU
3allyCKaMyd U YMEPEHHBIMH IyCKOBBIMH TOKaMU. PexuMm TEmIoBO mamsTu,
MO3BOJISIONINN BBIUUCIATh TEMIEPATypPy ABUTATENS MPU OTKIIIOUCHHUH, BO3-
MO>KEH TOJIBKO TPHU HATMYUH JIOMOJIHUTEIILHOTO UCTOYHUKA TTUTAHUSI.

20



—> R
1 L A
tp ———T————-i'—i ——————— r————:&-'ée I
I I I, I I I I 1

Puc. 1.8. Tunosas pabouas xapaxmepucmuxa aCUHXpOHHO20 08Ucames, Coeme-
WeHHAs ¢ KPpUBoU cpabamvi8aHus 31eKmMpoHHO20 pacyenumers.

I, — nopoe cpabamuieanus no moxy 011 ghyukyuu L; I3 — nopoe cpabamuléanus no moxy
ons pynxyuu I; Is — nopoe cpabamwvieanus no moxy onsa pyukyuu R; ts — nopoe cpabamol-
sanus no epemenu 0as yuxkyuu R; Is — nopoe cpabamuiganus no moxy onsn gyuxkyuu U,
ts— nopoe cpabamviéanus no epemenu 0ns ynxkyuu U; I, — Homunanvuwitl pabouutl mox
anekmpoosuzamens, I, — nyckosoti mok snekmpoosuzamens, I, — nuxosoe 3nauenue nyc-
KOB020 MOKA, t, — 8peMs NYCKa 91eKmpoou2ameisl; t, — 6pems HapacmaHus nycKo8o2o
moka 00 I,; m — munoeas Kpueas nycka 31eKmpoosueameins, ¢ — npumep Kpusoi cpaoa-
MbIBAHUSL ABMOMAMUYECKO20 BbIKIIOUAMEs ¢ INeKMPOHHLIM pacyenumenem, Knacc —
9MO KAACC NYCKA INeKMpoOsu2amels, onpeoensaiowuil 8pems cpadbamui8anus O 3auju-
mbvl Om nepezpy3xu

Ot1u BeIKIIIOYATENH HER(D(DEKTUBHBI IPU pabOTE B CTAPT-CTOITHOM PEXH-
Me (Oosiee 60 BKJ/9ac) U TP TSHKETIOM 3armycke. Eciii TerioBbie MOCTOSHHBIC
BPEMEHU JJICKTPOJABUTATENS M DJIEKTPOHHOTO PACIENUTEN HE COBNAAAIOT, TO
IPY HACTPOMKE HA HOMUHAJIBHBIA TOK JIBUTATEIISI ABTOMATUYECKUN BBIKJIIOYa-
TeJIb MOXKET CpaboTaTh CIMIIKOM PaHO MJIM HE PACIIO3HATH PEXKUM IIEperpys3-
ku. OrpannyeHne pabourx IUKIOB aBTOMAaTa (BKJIFOUEHHE—OTKIIIOUEHHUE) BIie-
YeT UCMOJB30BAHUE B TAKUX CXEMax KOHTaKTOpPa, UMEIOIIET0 OOJbIlIee KOJu-
YECTBO IUKJIOB KOMMYTAIIUU U JIYUIIIYI0O KOMMYTHPYIOIIYIO clIocOOHOCTh. Ho
JUTSI TIOJIKJTFOUECHHS K HEMY pacIemuTes MOTpeOyeTcsl BCOMOTraTeIbHbIM OJI0K
ynpapiieHus. JlonoHuTebpHbIe (BCIIOMOTaTeIbHBIC) YCTPOHCTBA HEOOXOUMBI
TaK)Ke ISl HACTPOMKK M TECTHUPOBAHUS OJIOKA, YTO IIPHBOJUT K yJIOPOKAHHUIO
YCTPOMCTBA U YCIIOKHEHUIO PEKUMA €r0 IKCILTyaTal|H.
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2. ABTOMATHYECKHME BBIK/IIOYATEJIN CEPUMU BA

CtpykTypa yHpOIIEHHOIO YCJIOBHOTO O0O3HAuUEHUs OOJBIIUHCTBA BhI-
KJtoyareneit cepur BA u ee pacmmdpoBka npuBeneHsl Ha puc. 2.1. bonee noa-
poOHast nHopmalus JaeTcs Aajee Npu PacCCMOTPEHUH KOHKPETHON MOIu(pu-
KallMK BBIKJIFOYATENIEH.

BA XX — XX — X
O06o3HaueHne O603HaueHne KOJINYECT-
BBIKJIIOYATEIIS Ba TIOJTIOCOB:
1 — omuH
Pa3paboTka: 2 —nBa
— € TEIUIOBBIM M 3JIEKTpOMar- 3 —1pu

HUTHBIM PACLENUTEIIMH (MIH
TOJIBKO C 3JIEKTPOMArHUT-
HBIM), puc. 2.2;

— C MOJYIIPOBOAHHKOBBIM
(2JIEKTPOHHBIM ) MaKCHMAJTb-
HBIM paclenuTesiemM, puc. 2.3;
— 0€3 MaKCUMAaJbHBIX paciie-
MATENEH

O603HaueHnss HOMUHATBHOTO TOKA (Ljoy, A)
BBIKJTFOYATEIS:

25 -25A 39 - 630A
29 - 63A 41 — 1000A
31 -100A 43 — 1600A
33 - 160A 45 —-2500A
35-250A 47 —4000A
37 —-400A

Puc. 2.1. ¥Ynpowennas cmpykxmypa ycioeHo2o 0603HaueHus asmomamudeckux 6ol-
knouameneu cepuu BA

B 00o3Hauenun BeIKITIOUYATENIEH C HOMUHAIBLHBEIM TOKOM 0 160 A BMe-
CTO pa3JCIUTEIILHOTO 3HaKa «—» MOXET yKa3bIBaThcsa OykBa «I'». DTo 03Ha-
YaeT, 4TO BBIKJIIOYATENb MPEJHA3HAYEH CIEHUAIbHO IS 3alUThI 3JIEKTPO-
JIBUTATEIICH.

2.1. BeIk/II04aTeJIM € MOJYNPOBOAHUKOBBIMH HJIH
3JIeKTPOHHBIMH PacUeNnuTesIMH

Aemomamuueckue evikmouamenu cepuu BAOS. 1lpennaznauensl Uis
MPOBEJCHUS] TOKa B HOPMAJILHOM PEXUME M OTKIIOYEHHS TOKa MPU KOPOTKHUX
3aMBIKaHUSIX, IEPETPY3KAX U HEAOMYCTUMbBIX CHU)KEHUSX HAPSKEHUS],  TAKKE
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Puc. 2.2. Ilpunyunuanvhas snexmpuyeckas cxema evikaouameneu cepuu BA c
anexkmpomacHumuwvim (OMP) u mennosvim (TP) pacyenumenem

Tl 3 5
\\ \\T \\T

TATI QTA2 QTA3

Pene
1 35 48 610 |»
K1 biok momyrnpoBOIHUKOBO-
r0 (JIEKTPOHHOTO) paclie-
TATEIIS

Puc. 2.3. [lpunyunuanvuasn snekmpuyeckas cxema svikaouameneu cepuu BA ¢ no-
JIYNPOBOOHUKOBBIM (I/IeKMPOHHBIM) pacyenumesem
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JUUISL HEYACThIX (J10 6 pa3 B CYTKH) ONIEPATUBHBIX BHIKIIOUCHUN U OTKIIOUCHUHN
ANCKTPUUYESCKHUX IIEeTEeH M pacCUMTaHbl IS SKCIUTyaTalluy B AJIEKTPOYCTAHOB-
KaXx Ha HOMUHaJIbHOE HamnpsbkeHue 10 440 B nmocrosHHoro toka u a0 660 B
nepemMeHHoro Toka yactotoit 50 u 60 I'1.

PacumgpoBka yciioBHOro 0003Ha4eHrs1 aBTOMATOB NIPUBE/IEHA Ha pucC. 2.4.

BA

VYcnoBHoe o603HaueHne BUa anmnapara: BA.

08

YcnoBHoe 06o3HaueHue Homepa cepuu: 08

0XX

VYcnoBHOE 0003HAYCHHE MAKCHMAJIBHOTO HOMHUHAIIBHOT'O TOKA
Beikmrouaressi: 040—-400 A; 063—630 A; 080—800 A.

VYcnoBHoe 0003HaUCHHE BHJ1a MAKCUMAJIbHOTO PACHCIINTCIIA TOKA!

0 — 0e3 MaKCUMaJIbHOI'O PACLENIUTENS TOKA; 1 — € DJIIEKTpOMarHuT-
HBIMU MaKCUMAaJIbHBIMH PACLIETIUTENIIMUA TOKA; 3 — C aHAJIOTOBBIM
ANIEKTPOHHBIM PACLEIUTENIEM TOKA; 5 — C MUKPOIIPOLIECCOPHBIM
AJIEKTPOHHBIM PaCLENMUTENEM TOKA.

YcnoBHOE 0003HAUEHUE BETUIMHBI MIPEACTHHON KOMMYTAIIMOHHON
cnocoOnoctu: C — crangaptHas; H — HopmanbHasi;
I1 — noBeIIeHHAs; B — BBICOKAs.

YcnoBHOE 0003HAUEHUE YHCIIA TTOJIOCOB B COYETAHUU C POJOM
TOKAa U HOMHUHAJILHBIM TOKOM 3JIEKTPOHHOTO PACICITUTENS TI0
tabmure 2.1.

VYcnoBHOE 0003HaUEHNE COUETAHUS AOMOJIHUTEIBHBIX COOPOUHBIX
eIMHUIL o Tadmure 2.2.

YcnoBHbIe 0003HAYEHUS BU/Ia IPUBOJIA B COYETAHUH CO CITOCOOOM
YCTaHOBKH BBIKJIIOUaTesei: 1 — pyuHOUl MPUBO CTAIIMOHAPHOTO
BBIKJTIOYATENIST; 3 — JIEKTPOMArHUTHBIN MPUBOJI CTAIIMOHAPHOTO
BBIKJTIOUATEIIS; 5 — PYYHOU AUCTAHIIMOHHBIA TTPUBO/T BBIIBIXKHOTO
BBIKJTFOUATEIIST; 7 — 3JIEKTPOMArHUTHBIIN MPUBO/] BBIIBIYKHOTO
BBIKJTIOYATEJIS.

VciaoBHOE 0003HAYEHNE HATMYUSA M BUIA JOMOJTHUTEIBHBIX
MEXaHU3MOB 110 TadsmIe 2.3.

VYcnoBHoe o0o3Hauenue crenenu 3amuthl: 20 — IP20; 00 — IP0O.

XXXX

VYcioBHOE 0003HAUCHHE KIIMMATHYCCKOTO UCIIOTHEHHMS
BeIkTrouaTers: Y XJI3; T3.

Puc. 2.4. Cmpykmypa ycio6no2o 0003HaueHuss agmomMamuyecKux ulKuoyameneu
cepuu BAOS
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Tabmuna 2.1
YcnoBHOE 0003HaUYCHHE YHUCIIA TTOTOCOB, POJa TOKa, HOMUHAJILHOTO TOKA

Bennuuna
[Iepas | KonnuecTBo moocoB, MakCUMaibpHbIX | Bropas HOMHU- Pox ToKka
mdpa pacuenuresneil 1 poJ Toka mdpa HaJIbHOI'O
TOKa, A
3-X MOJIOCHBIN, IEPEMEHHOTO TOKA C 0 40
3 ITocrosH-
pacUenuTeNs MU B 3-X MOJKOCAX 1 63 N
. HBIN
4 2-X TIOJFOCHBIN, IEPEMEHHOT0 TOKa C 2 100
pacUenuTens MU B 2-X MOJIKOCAX 3 160 n
. . epeMeH-
5 3-X TOJIIOCHBIN 0€3 pacuenuresneit 4 250 P
. . HBIA UITN
6 2-X MOJIIOCHBIN 0€3 pacuenuTeneit 5 400
. MOCTOSH-
7 3-X IIOJIFOCHBIN, TOCTOSTHHOITO TOKA C 6 630 _—
pacUenuTeNs MU B 2-X MOJTIOCaX 7 800
Tabmuna 2.2

YcnoBHOe 0003HAUEHUE COUETAHUS TOMOJIHUTEIBHBIX COOPOUHBIX €AMHUIL

Koanuects [IOJIHU-
KoMMuecTBo Benomo- | - O HECTBO 0110 = Pacnenurens
raTenbHBIX KOHTAKTOB | | - lPHBIX BCIIOMOTa- = e HADSKEHUS
TETBbHBIX KOHTAKTOB 3 = p
pa3MbIKar0- pa3MbIKaro- S g
E 9 X U1 BbI- 9 [UX U1 BbI- Q 3 ’% =
g 5 KJIFo4aTesei E{ KJIFoYaTeen 2 o = %
(] =
=~ 1 1 o, — > o
= 2 | sz |82z B8 | =262z @ g £ 2
& o9 | &e88 & 39 | &2 C o) S 5 =
3 g H g8 XH o ER |2 X . o = =)
= T2 |¥EQ = FQ [ EQ Z = 2 =
5 =, o X A = S8 |esA8 = [ ) E
s RS |EEE S RS |BEES S < o )
OE |0 E cE|G8E 8 2 =
© = = T
00 — — — — — — — — — —
11 2 2 1 2 2 2 — — — —
15 _ _ — _ — — — _ + —
18 1 2 1 2 2 2 — + — —
51 2 2 1 — — — — — — —
52 1 2 1 — — — — + — —
65 — — — 2 2 1 — — — +
69 — — — 2 2 1 + — — S
70+ | — | — | — | — | — | — + — | — | —=
73 — — — 2 2 1 S — + —
79 — — — 1 2 1 + + — —
82 — | = = ] = = | = + — | — +

* IpU HAJTMYUU 3JIEKTPOMAarHUTHOTO IPUBOJIA HE TPUMEHSTh

Ilpumeyanue: 3HaK «+» 03HAYAET HATUYHE OTIOTHUTEIHHBIX COOPOUYHBIX €IUHMII,
3HAK «—» — UX OTCYTCTBHE. Y BBbIKIIIOUaTeliell 6€3 MaKCUMAaJIbHBIX pacleuTele ToKa ue-
IIOJIHEHUE C PETYJIMPYEMBIMHU PACLENUTENIMHU HANPSKEHUSI OTCYTCTBYET. Perynupyemsiii
paclenuTenb HanpsKEeHUs! TOJIBKO JJIs BBIKIIIOYATENed ¢ 3JIEKTPOHHBIMH (MUKpPOIpPOIEC-
COpPHBIMM) PACLIETIUTENISIMH TOKA.
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Tabmuna 2.3

VcnoBHOE 0003HaUCHUE HATMYUS U Buaa JOIIOJIHUTCIBHBIX MCXAaHU3MOB

ngpa aJIIMYUE TONOJHUTEIBHOIO MEXaHU3Ma
H
0 OtcyTCcTBYET
5 MexaHu3Mm 1Sl OnlepupOBaHUs Yepe3 ABEPh PACIIPEAyCTPOM-
CTBa BBIKJIIOYATENIEM CTAl[MIOHAPHOTO UCTIOTHEHUS
6 VYeTpoicTBO 1t OJI0KMPOBKHU MOJI0KEHUHN «BKIIOUEHOY,

«OTKITIOUEHO» BBIKIIIOUATEICH CTAllTUOHAPHOTO UCIIOJIHCHU A

[To crocoOy yCTaHOBKM BBIKIHOYATENIH MOTYT OBITh CTallMOHAPHBIE U
BBIJIBUKHBIC, UMETh JIBYX- M TPEXIIOIIOCHOE UCHOJHEHHE. J[ByX- U TpexImo-
JIIOCHBIE BBIKJIIOYATENN BBIMOJIHAIOTCSA B OJHOM rabapuTe M OTIMYAIOTCS OT-
CYTCTBHEM TOKOBEIYIIMX YACTEU B CPETHEM MOJIFOCE.

[To Tuny npuBoAa Ki1acCUPUIUPYIOTCS HA BBIKIIOYATEN:

® C pyYHBIM NPHUBOAOM;
® C PYYHBIM JUCTAHIIMOHHBIM ITPUBOJIOM;
® C 3JICKTPOMAarHUTHBIM MPUBOJIOM.
N3 nonoaHUTEeNbHBIX COOPOYHBIX €IUHUL] KOMIUIEKTYIOTCS:
HE3aBUCHUMBIM PaCLECIUTEIIEM;
BCIIOMOTaTEJIbHBIMU KOHTAaKTaMU;
BCIIOMOTaTEIbHBIMU JOMOJTHUTEIbHBIMUA KOHTAKTAMU;
BCIIOMOTATEIbHBIMA KOHTAKTaMH, MPEIHA3HAYEHHBIMU ISl KOMMYTa-
MU MAJIBIX TOKOB (MUKPOIIEPEKITIOYATENH ).
Coueranue TONOJHUTEIBHBIX COOPOYHBIX €IMHUIL JaHO B TabmuIe 2.2.

Brixmtouarenu mogudukanuu BAO8 MoryT ocHaImaThes 3JIeKTPOHHBIMU
W/WJIU 3JIEKTPOMArHUTHBIMU MaKCUMAaJIbHBIMU PACLENUTESIMU TOKa TUO0 HE
MMETh MAaKCUMAJIBHBIX paclenuTesneil Toka. TUmbl, OCHOBHBIE MMApaMETPhl U
KaTeropusi MPUMEHEHUS BBIKJIIOYATENEH C DJIEKTPOHHBIMHU PACIENUTEISIMHU
COOTBETCTBYIOT yKa3aHHbIM B Tabiuiax 2.4 u 2.5. Mudopmanus o BeIKIIOYA-
TEJSAX C ANEKTPOMATrHUTHBIMU paCLENUTENSIMUA U 0€3 MaKCUMaJIbHBIX paclie-
MATEJIEN TpesicTaBiIeHa B pasaene 2.2. KoppekTupoBKa HOMHHAJIBHOTO TOKA
BBIKJIFOYATENEN HA U3MEHEHHUE TEMIIEPATYPBI OKPYKAIOLIEH CPEABI BBIIOJIHS-
€TCSl B COOTBETCTBUU C Ta0uIei 2.6.

Brikitouarenu MoryT ObITh TOKOOTrpaHnuuBaromumu (tunos H, I1, B) u
HeToKoorpanuuuBarommumu (tumna C).

DIEKTPOMArHUTHBIM paclENUTENb YCTAHABIMBAETCSA B Ka)KJOM IOJIIOCE
BbIKIIFOUarenss ucnonHenud H, II, B. HactpaumBaercs Ha omnpenerneHHyro
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Tabmura 2.4

ABTomaTnyeckue Bbikirouaren BAO8 nepeMeHHOro Toka ¢ 3JIEKTPOHHBIMHU
(aHAJIOrOBBIMU) MAKCUMAJIBHBIMU PACIIEIUTEISIMU TOKA

BA08-0803

Tun BeIKIIOYATETS

BA08-0403

BA08-0633

HcnonaeHne BEIKITIOYATENIS 110 BEIUUHHE

C

H

IT B

C H IT B

C H

IT B

peaeaIbHON KOMMYTAalIHOHHON CIIOCOOHOCTH
HomuHanbsHbIl TOK BBIKITIOUATEN A, 1,, A IpU
temmeparype 40°C

160; 250; 400

630

800

HomunansHoe padouee Hanpspkenue, U, B

380; 660

YacroTa, I'11

50; 60

HomunaneHO€ HanpspkeHne uzossinuu, U, B

750

HomunansHoe HUMITYJIBCHOC BBLACPKNBACMOC

8

80 | 150

Hanpsikenue, Uy, KB
Homunansaas IpeaciibHas Hau- 380B

25

30

80 | 150

25 30 80 | 150

25 30

00JIbIIas OTKJIKYAKOLIAs CII0CO0-
660 B

20

24

28 32

20 24 28 32

20 24

28 32

HOCTb, Icy, KA IIPU HANPSDKEHUH:

B A

Kareropust npumeHeHus
Homunanbhas pabouas HanOobIIast OTKITIO-
Yaromiast CltocCoOHOCTh, Ics B % K Icy

100

75

100 75

100

75

HoMurHanbeHbIN KpaTKOBPEMEHHO BBIIECPKU-
BaeMEIN TOK, Icw, KA

20

10

20 10

20

10

HOMMHAJIbHOI'O TOKa pacucim-

0.4; 0,6;0,8; 1,0

VYcraBku pe- Teus, Ir, B KPAaTHOCTH K [
TYJIUPYEMOTO | IO TOKY KOPOTKOTO 3aMbIKa-

2:3;5;6;8;9;11; 12

3IIEKTPOHHOTO HUs, Iyq, B KPATHOCTH K I
pacuenuress | 1o BPEMEHH IPU KOPOTKOM

0,02;0,1; 0,2; 0,3; 0,4

TOKa 3aMBIKaHUU, C, 4
MIpH OeperpysKe, ¢, g Ipu 6/x

5; 10; 20

VYcTaBKkU HEPETYJIUPYEMOTO 3JIEKTPOMArHUT-
HOT'O paclenuTeNs Toka (IIPU ero HaJIu4uum)
10 TOKY KOPOTKOI'O 3aMbIKaHHs1, B KPATHOCTHU

K I,

OTCYT-

CTBYET

32

15 6*

32 12 6

OTCYT-
CTBYET

25

OTCYT-
CTBYET

12 6

* Jlnst HomuHambHOTO ToKa 160 A — 10
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ABTomaTnyeckue Bbikitouarenn BAOS nepeMeHHOro Toka ¢ 3JIEKTPOHHBIMU
(MUKpOIPOIIECCOPHBIMU ) MAKCUMAaIbHBIMU PACUEIUTENIIMU TOKA

Tabmuna 2.5

Tun BeIKIIOYATETS

BA08-0405

BA08-0635

BA08-0805

I/ICHOHHCHI/IG BBIKJIFOUYATCJIA 110 BEJIMYUHC
MpeAeIbHON KOMMYTaIlMOHHOW CTIOCOOHOCTH

C H

IT B

C H IT B

C H

II

HomuHnanbHbIi TOK BeIKIIOUYATENS, 1, A Tipu
temrepatype 40°C

160; 250; 400

630

800

HomunansHoe pabouee Hanpsbkenue, Ue, B

380; 660

YacroTa, I'11

50; 60

HomunaneHoe Hanpspkenue uzossinuu, U;, B

750

HoMuHansHOE UMITYJIECHOE BBIICPKHUBAEMOE
Hanpspxenue, Uy, KB

8

HomunanwsHas npenenbHasi Hau- 380 B

25 30

80 150

25 30 80 150

25 30

80

150

0oJIbIIIas OTKJIIOYAIOIIAst CIIOCO0-
HOCTb, Icy, KA NpU HANPSHKEHUU: 660 B

20 24

28 32

20 24 28 32

20 24

28

32

Kareropus npumenenus

HomunanbHas pabodast HaMOOJbIIIast OTKITIO-
yaromast CltocoOHOCTE, Ics B % K Icy

100

75

100 75

100

75

HoMuHanbHbII KpaTKOBPEMEHHO BbIIEPKU-
BaeMEIN TOK, Icw, KA

20

10

20 10

20

10
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Oxonyanue Ta0IuLbI 2.5

YcraBku pe-
T'yJINPYyEMOTO
ANIEKTPOHHOIO
pacuenurens
TOKa

HOMHUHAJIBHOTO TOKA pacleny-
TeJd, Ir, B KPAaTHOCTH K Iy,

0,3;0,4;0,5;0,6;0,7; 0,8;0,9; 1,0

10 TOKY KOPOTKOTO 3aMblIKa-
HUS, [yq, B KPATHOCTH K IR

1,51); 21); 3:4;6; 8;10; o

10 TOKY KOPOTKOT'O 3aMbIKaHHsI
pacuenuTesisi MrHOBEHHOTO
JIEUCTBUS, [;, B KPaTHOCTH K I

1,59: 2Y: 4; 6; 8; 10; 12; oc

10 TOKY 3aMBbIKaHUs HA 3€MJTIO
I, B KpaTHOCTH K [,

0,3%; 0,5;0,7; 1,0

110 BPEMEHU TPU 3aMbIKaHUU 0.2: 03 0.4: ocP
Ha 3eMIIIO, fg, C T
110 BPEMEHU NPU KOPOTKOM 0.1: 0.2: 0.3: 0.4
3aMBIKaHWHU, C, fgq v T e
IIpU HEperpyskKe, ¢, fr Ipu 6/ 5;10; 20

YcTaBKH HEPETYJINPYEMOTO 2JIEKTPOMArHHUT-
HOT'O paclenuTeNs ToKa (IIPU ero HaJIu4uum)
10 TOKY KOPOTKOI'O 3aMbIKaHUs, B KDaTHOCTH

K I,

OTCYTCT-

BYET

32

15

6>

32 12 6 25 12 6

OTCYTCT-
BYET
OTCYTCT-
BYET

1 .
D Kpome BbIkITIOUaTENs1 ¢ HOMUHAIBHBIM TOKOM 160 A mpu ycraBke = R 7 > paBHOH 0,3;
n

2) Kpome BeIkITIOUaTeneit ¢ HOMUHAJIBHBIM TOKOM 160 A, 250 A;

3) st HoMuHAIBHOTO ToKa 160 A — 10;
%) Hanmare cHMBOJIA 03HAYaeT BO3MOYKHOCTD BBIBOJA YKA3aHHOI 3aIUTHI U3 ICHCTBHS (OTHOCHTCS KO BCEMY TEKCTY).




Tabmura 2.6
3aBHCHUMOCTh HOMHUHAJIBLHOI'O TOKA BBIKIIIOYATEIICH CTAI[MOHAPHOTO HUCIIOTHEHUS
OT TeMIIepaTyphl OKPYKAIOIICH Cpe bl

0¢

MoHTax (Meb, MM") ISt TeMIIEpaTyphbl .
TI/IE;FI;IJII(:IO- OKpyKaIowei CpebI JomycTtimasi TOKOBasi Harpyska, A, pu TeMIiepaType OKpysKaroleit cpesl
40°C 55°C 40°C 45°C 50°C 55°C 60°C 65°C 70°C
Mnna 3x20,
BA0S-0400, Kaberns 1x70 — 160 160 160 160 160 160 160
160 A IIuna 4x20,
— Kabens 1x95 160 160 160 160 160 160 160
BA08-0400, [Muna 6x20,
250 A Kaberns 1x120 — 250 250 250 250 250 250 250
Inna 8x20,
— Kabenp 1x185 wnm 250 250 250 250 250 250 250
2x95
Hnnaa 6x30,
BA08-0400, | KaGens 1x240 — 400 400 400 400 400 400 400
400 A Mnnaa 8x30,
— Kabens 305 400 400 400 400 400 400 400
[Muna 12,5%30, 630 630 630 615 600 560 520
BAO08-0630, | Kabenu 2x185 o 630 630 630 630 630 600 570
630 A [Muna 12,5%x35, 630 630 630 630 605 580 555
B KabGemu 4x120 630 630 630 630 620 610 600
[wna 2x10x30, 800 800 800 760 720 685 650
BAO08-0800, | Kabenu 2x240 - 800 790 760 730 700 665 630
800 A nna 2x12,5%30, 800 800 800 800 760 720 680
B Kabemm 2x150+2x185 800 800 800 800 780 750 720




YCTaBKY MO TOKY Cpa0aThIBaHUS MPEINPUATUEM-U3TOTOBUTENIEM U B YCIIOBU-
X AKCIUTyaTally HE PETYyIUPYETCs.

DNEKTPOHHBIA MHUKPOIPOIIECCOPHBINA paciienuTeNb (OJIOK yIpaBiIeHUS
TokoBbId BYT-11, BYT-12 (puc. 2.5 u 2.6)) U 30€KTpOHHBIA aHAJIOTOBBIN
pacuenurens (BYT-14 (puc. 2.7)) npenHa3sHadeHbl A MOJaYM KOMaH]Ibl Ha
aBTOMATUYECKOE OTKJIIOUEHME BBIKIIOUATENS MO 3aJaHHON ImporpaMme mnpu
BO3HUKHOBEHUU B II€MIA TOKOB KOPOTKOI'O 3aMbIKaHUs WA TMEPErpy3KHu.
DJIEKTPOHHBIM MUKPOIMPOIECCOPHBIN PACLENUTENIh BBITIOIHSIET CJICIYIOIINE
BU/JIBI 3AIIUT:

e 3ammTa oT ogHodazHoro K3 ¢ BeIIep kKOl BpeMeHH Win 0e3 Hee;

e 3ammTa oT MexaydasHoro K3 ¢ 3amepxkkoi u 0e3 3aaepkku cpabda-
THIBaHUS; JOMOJHUTEIBHO UMEET MEPEKII0YaTeNb 3aUUThl OT TOKOB BKIIIO-
YEHUS,

®  3alIUTa OT TOKOB Meperpy3ku (0e3 BBIIEPKKH BPEMEHHU; C HE3aBUCH-
MO OT TOKa BBIAEPIKKOIL; C 06PAaTHO KBagpaTU4HOI o Bpemenu Ni/(k” — 1);
¢ 06paTHOI ueTBepToil cTenenn Bpemenn No/k', tae Ni, N, — kosdduimen-
TBI, K — KPaTHOCTS 1/1,).

JononnutensHo bYT—-11, BYT—12 ocyiiecTBisaoT:

®  MHAMKAIUIO KPaTHOCTU TOKa HauOoiee HarpykeHHou Qasbl (1y/IR);

¢ CUTHAJIM3ALMI0 BPEMEHU C Hayajga NEperpy3Kd, €clid Meperpys3ka
mmtest 6onee 50% BpeMeHu 110 cpabaThiBaHUSI MCTIOJHUTEIBLHOTO AJIEKTPO-
MarHuTa;

®  WHIUKAIUIO MPUYMUHBI OTKIIOUCHUS;

e [iepefady BO BHEIIHUE IIEMU CUTHAJIOB MPUYMHBI OTKIIOYEHUS, JIOTU-
YEeCKOM CeIeKTUBHOCTH;

® IMCTAaHUMOHHOE MEPEKIIOUCHUE XapaKTEPUCTHK 3alIUTHI OT TOKOB
neperpy3KH.

DONEeKTPOHHBIM aHAJOTOBBIN PACUENUTEINb BBIMOJHSIET 3aIIUTY OT TOKOB
neperpy3ku M 3amuTy oT MexaydasHoro K3 ¢ 3amepxkoi u 0e3 3aaepKKu
cpabaTbIBaHUS.

3alMTHBIE XapaKTepUCTUKU BbIkIouatened BAO8 mnpuBenensl Ha
puc. 2.8 —2.14.

TexHuYecKre XapakTepUCTUKHU BBIKIIOYATETEH ¢ aHAJIOTOBBIMU U MUK-
POTPOLECCOPHBIMU JIEKTPOHHBIMH PACIEUTENSIMU TOKA U JIOMTYCTUMBIE OT-
KJIOHEHHUSI YCTAaBOK IPU TEMIIepaType okpyxaromieil cpensl (25 + 10)°C npu-
BeIEeHbI B Ta0baumax 2.7, 2.8 1 B 3aBUCUMOCTHU OT UCIIOJIHEHUS 00€CIIEUNBAIOT
PEryJIMPOBKY B KCILTyaTallUH:

®  YCTaBOK HOMHUHAJILHOTO TOKa pacuenuresns /x B KPaTHOCTU K HOMHU-
HaJbHOMY TOKY BBIKJIFOUATEIIS;

® yCTaBOK TOKa cpabarbiBanus npu K3 ¢ BeiepkKoi BpeMeHu [y,;
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Puc. 2.5. Obwuii 6uo nuyesoti naneau 6aoxka bYT-11:

1 — unouxamop cpabamuvléanus 3auumsi 0m 0OHOPAZHBIX 3AMIKAHUL HA 3eMIIO,

2 — uHOUKamop cpabamvi8anus 3auumvl Om nepecpy3oK;

3 — unoukamop cpabamvi6anus 3auumsl OmM KOPOMKUX 3AMbIKAHUL (C 8bIOEPIUCKOU UTU
MCHOBEHHOU),

4 — unoukamop cpabamvléanus A8APUIHO20 OMKIIOUeHUsl (HEUCNPABHOCb NPOYECCopa);
5 — nepexnouamens ycmasox no moky 3auumsl 0 0OHODAZHBIX 3AMIKAHUL HA 3e M0,

6 — nepexnouamens yCmasox HOMUHAILHOZ0 MOKA PACYENnUmes;

7 — nepexnoyamens YCmMagoK no MoKy 3aujumsl 0m KOPOMKUX 3AMbIKAHULL (C 8bI0EPHCKON);

8 — nepexmouamens ycmasox no MoKy 3auumsl Om KOPOMKUX 3AMbIKAHUL (MCHOBEHHOLL);
9 — nepekarouamenb YCmMagoxk cpabamvi8anus CUSHATUZAYUU NepeSPy30K;

10 — pasvem «Tecmp;

11 — nepexntouamenv ycmagok 3a0epiicex cpabamvléanuss 3auumsl om 0OHODA3HbIX 3a-
MbIKAHUU,

12 — nepexarouamenb yCmMagox 3a0epicex cpabamuvl8aHus 3auumsl Om nepeepy3okK;

13 — nepexmouamens ycmasox 3a0epiicex cpabamvléanus 3auumsl Om KOPOMKUX 3AMbl-
KaHUll;

14 — nepexnouamens xapakmepucmux 3a8UCUMOCU 3A0EPACEK CPaAdamvléanust Om mokd
nepezpysiu (I — sasucumocms wemeepmoii cmenenu; I — keadpamuunas 3a6Ucumocms;
H — nezasucumas om moka, M — meHoeeHHnoe omKknioueHue 6e3 npeoHamepeHHoU 3a-
oepoicKu),

15 — kHonka copoca uHOUKaAYUU NPUHUHBL OMKTIOYEHUS,

16 — unouxamopwl HaubobuLe2o hazHo2o moka,

17 — nepexnrouamens pexcumos pabomul 3auumsl om nepeepy3ox (Ha omkiaoyerue — O
unu na cuenanuzayuro — C);

18 — svikIIOUAMEND YCKOPEHUSL OCUCBUSL 3AUUMbL NPU BKTIFOYEHUU HA KOPOMKOE 3AMbIKAHUE
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Puc. 2.6. Obwuii 6uo nuyesoti nanenu 61oxka BYT — 12:

0<y>1

1 — unouxamop cpabamuléanus 3auumsl 0m 0OHOPDAZHBIX 3AMIKAHUL HA 3eMII0;

2 — uHOUKamop cpabamvi8anus 3auumvl Om nepecpy3oK;

3 — uHouKamop cpabamvi8aHus 3auumsl OM KOPOMKUX 3AMBIKAHULL (C 8b10epHCKOU UL
MCHOBEHHOU),

4 — unouxamop cpabamvl8anUss A8APUUHO20 OMKIIIOYEHUS (HEUCNPABHOCMb NPOYECCopa);
5 — nepexnouamens ycmasox no moky 3auumsl Om 0OHODAZHBIX 3AMIKAHUL HA 3eMII0;

6 — nepexnouamens yCmagox HOMUHANIbHO20 MOKA pacCyenumers,

7 — nepexnoyamens YCMagoK no MoKy 3aujumsl 0m KOPOMKUX 3AMbIKAHULL (C 8bI0EPHCKON);

8 — nepexnouamens yCmasox no MoKy 3auumsl Om KOPOMKUX 3AMbIKAHUL (MCHOBEHHO);

9 — nepekarouamenb YCMagoxk cpabamvi8anuus CUCHATUZAYUU NepeSPy30K,

10 — pasvem «Tecmp;

11 — nepexntouamenv ycmagoxk 3a0epiicex cpabamvléanuss 3auumsl om 0OHODA3HIX 3a-
MbIKAHUU,

12 — nepexnouamens ycmagox 3a0epiceK cCpadamvléanus 3aujumol om nepezpysok (npu 61g);
13 — nepexnouamenv xapaxmepucmux 3a8UCUMOCIU 3A0ePAHCEK CPAOAMbIBAHUSL O MOKA
nepezpysiu (I — sasucumocmo wemeepmori cmenenu; I° — keadpamuas 3asucumocms,; H
— He3asucumas om moka, M — menosenHoe omkatoueHue 6e3 NPeoHaMepeHHOU 3a0ePIHCKU)
U pesxrcumos pabomol 3auumel om nepezpy3ok (na omaovenue — O unu na cuenan C);

14 — nepexnouamens ycmagok 3adepiicek cpabamvl8aHus 3aujumsl om KOPOMKUX 3AMbl-
KaHUL U PeXcuma yCKoOpeHus 0eucmaus 3aumumosl npu exatovenuu Ha K3;

15 — kHOnKa cOpoca uHOUKayuy NPULUHBL OMKIIOYEHUsL,

16 — unouxkamopwl HaubobULe20 PazHo20 MoKa
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Puc. 2.7. Obwuii 6uo nuyesoii nanenu onoxa BYT — 14: 1 — ycmaeku nomunanbno2o
pabouezo moxa; 2 — yCmasKu 6blOEPIHCKU 6PEMEHU 3auumbl Om nepezpysku, 3 — ycmasKu
moKa cpabamuvléanusi 3auumsl Om KOPOMKO20 3aMbIKAHUS, 4 — YCMAGKU 6blOEPIHCKU 6pe-
MEHU 3auumol OMm KOPOMKO20 3aMbIKAHUA, 5 — 6KIIOUeHUe 3auumsl om nepezpysku, 6 —
BKIIOUCHUE BLLOEPIHCKU BDEMEHU 3AUUMbL O KOPOMKO20 3AMbIKAHUSL
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o 2 3 5 81012 10 20 25 40 50
B 1/1, kA

1,0

Puc. 2.8. Bpemamoroeas xapaxmepucmuka vlkaouameinetl nepemeHHo20 moKda
BA0S-0403C, BA08-0633C, BA0S-0803C ¢ snexmponHbim (aHano2o8vim) pacye-
numenem moka
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Puc. 2.9. BpeMﬂmOKOGCZ}l xapakmepucmuxka BbIKIIOYameretl nepemMeHHoco0 moka ¢ 3J1€KNpoOHHbIM (aHaJZOZOBblM) pacyenume-
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Puc. 2.10. Bpemamokosas xapakmepucmuka svikntouamers nepemenno2o moxka BA0S-0405C, BA0S-0635C, BA0S-0805C ¢
NEKMPOHHBIM (MUKPONPOYECCOPHBIM) pacyenumeem moxa
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Puc. 2.11. Bpemamokosas xapakmepucmuxa blKioyamerieli NepemenHo20 moKa ¢ 31eKMPOHHbLIM (MUKPONPOYECCOPHbIM,)
pacyenumesnem moxKa u 1eKmpoMAacHUMHbIM pacyenumenem moxd
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Puc. 2.12. Bpemamoxosas xapakmepucmuka evikntouamenet nepemernoz2o moxka BA0S-0405C, BA08-0635C, BA0S-0805C ¢
NEKMPOHHBIM (MUKPONPOYECCOPHBIM) pacyenumenem moka
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Puc. 2.13. Bpemamokosas xapakmepucmuxa blKioyamerieli NepemenHo20 moKa ¢ 31eKMPOHHbLIM (MUKPONPOYECCOPHbIM,)
pacyenumesnem moxKa u 1eKmpoMAacHUMHbIM pacyenumenem moxd
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Puc. 2.14. Bpemamokosas xapakxmepucmuka 3aujumsl om 0OHOGQDA3HbIX 3AMbIKA-
HUU HA 3eMITI0

® YCTaBOK TOKa cpabaThlBaHUSl NMPU KOPOTKOM 3aMbIKaHUM O€3 BbI-
JEep>KKU BpeMEHH /; (3a1iuTa MrHOBEHHOTO JIEUCTBHUS);

®  YCTaBOK TOKa cpalOaThIBaHMs MPU 0JHO(PA3HOM KOPOTKOM 3aMbIKaHUU
HA 3eMJIIO

®  YCTaBOK I10 BpEMEHU CpabaThIBAHUSA MIPH MEPETPY3KE fx;

®  YCTaBOK 10 BPEMEHU 3aJI€P>KKU IIPU KOPOTKOM 3aMbIKAHHH Iy

®  YCTaBOK IO BPEMEHU 3a/ICPKKU MPH 0JIHO(GA3HOM KOPOTKOM 3aMbIKa-
HHMH Ha 3€MIIIO fg;

e  BBIOOp pekrMa pabOTHI 3aMIUTHI OT NIEeperpy3ku (Tadim. 2.8).

OTKJIOHEHHE YCTaBOK MO TOKY 3JIEKTPOMAarHUTHBIX MaKCUMAaJIbHBIX pac-
LEMUTENEN TOKa B BBIKIIOYATENSX, HE OBIBIIMX B AKCIUIyaTallUud, HE MPEBBI-
maet +20%.

OtknoHeHus: PaKTUYECKUX 3HAYCHHM yCTaBOK MPU M3MEHEHUH TeMIle-
patypsl oT —50°C m0 + 55°C OTHOCUTENBHO MPENeNbHbIX 3HAYCHUH 10 Tab-
muue 2.7 u 2.8 He AOJKHBI IPEBBIIATH:

+10% 1o Tokam cpabaThIBaHUS;

+20% 1o BpeMeHH cpabaThIBaHUS TIPH MEPETPY3KE;

+20% 1o BpeMeHH cpabaThIBaHUs MPU KOPOTKOM 3aMbIKaHUH.
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Taomuna 2.7

XapaKTEpUCTUKH BBIKIIIOUATENIEH NEPEMEHHOIO TOKA C 3JIEKTPOHHBIMU aHa-
JIOTOBBIMH PACLIEIUTENSIMU TOKA U IOMYCTUMbIE€ OTKJIOHEHHS UX YCTaBOK

Bun 3amuTel

[TapameTpsl

IIpenensr gomyc-
THUMOI'O OTKJIOHC-
HUS YCTaBOK

3ammra oT TOKOB eperpysku / >

YcTaBK HOMUHAJILHOTO TOKA pacuenu-

0,4; 0,6; 0,8; 1,0 —
Tens, Iz, B KPAaTHOCTH K I,
5 4-6
BpemMsi BbIep kKU pu Tieperpyske, ¢, g 10 8_12
(pu 61z) a
20 1624
[Ipenensr cpabaTbiBaHUs 1,051 <1< 1,21 —
[ 36t, 1
XapakTepUCTUKU 3aBUCUMOCTH BBIIEPK- )i ?
KU BPEMEHHU OT TOKa % s -
t=o0
3amuTa OT TOKOB KOPOTKOI'O 3aMbIKaHus [ >>
2% 1,7-2,3
3 2,55-3,45
5 4,25-5,75
Y CTaBKH TI0 TOKY NPH KOPOTKOM 3aMBI- 6 5,1-6,9
KaHWH, [y, B KPaTHOCTH K I 8 6,8-9,2
9 7,65-10,35
11 9,35-12,65
12 10,2-13,8
0,02 0,017-0,023
0,1 0,08-0,12
KpaTtkoBpemeHHas BbIAEpKKA BPEMEHH,
o tus 0,2 0,18-0,22
0,3 0,28-0,32
0,4 0,38-0,42

XapaKTepI/ICTI/IKa 3aBUCHMOCTH BBIACPIK-
KM BPpECMCHHU OT TOKa

He3aBucumas ot Toka

D Jns 3sHauenuii Toxka I/ Ig > 1,2;

2) Kpome BeIKTIOUaTENneil ¢ HOMUHAIBHBIM TOkoM 160, 250 A mpu ycraBke

Ir / I, = 0,4 B coueranuu c ycraBkou t,; = 0,02 c.
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Taomuna 2.8

XapaKTEepUCTUKH JIEKTPOHHOTO MUKPOIPOLIECCOPHOTO PACLECTIUTEIS TOKA
BBIKJIFOYATEJIEH IEPEMEHHOIO TOKa

[Ipenensr gomyc-
Bun 3amuTel [TapameTpsl TUMOT'O OTKJIO-
HEHUs yCTaBOK

3ammra oT TOKOB eperpysku / >

VYcTaBKkM HOMUHAIBHOTO TOKA PaCIey- 0,3;0,4;0,5; 0,6;0,7; o
Tens, Iz, B KPAaTHOCTH K I, 0,8;0,9;1,0
5 4-6
Bpewms Beinepxkku npu neperpyske, ¢, fz
10 8-12
(pu 61z)
20 16-24
VcraBka Toka cpabaThIBaHHs IIPH HEpe- 1171 L1700 K
rpy3Ke R
35¢ 5).
t= —I £ ;
(1.) -
. 1296¢, 5.
4 b
XapakTepUCTUKHA 3aBUCUMOCTH BPEMEHU ( % )
OT TOKa Iy -

tr= 0,12) ¢ (3amuTa 6€3
BBIIEPKKU BPEMEHH);
t = tg (3aIIUTa C HE3aBH-
CHUMOU BBIICPIKKOU

BpPEMEHH)
3amuTa OT TOKOB KOPOTKOI'O 3aMbIKaHus [ >>
1,5V 1,275-1,725
2 1,7-2.3
3 2,55-3,45
VY CTaBKH 10 TOKY MTPH KOPOTKOM 3aMBbl- 4 34-4.6
KaHUM C BBIJICPKKOM BpeMeHH, /s B Kpat- 7
HOCTH K Iy 6 5,1-6,9
8 6,8-9,2
10 8,5-11,5
o0 o0

XapakTepuCTHKA 3aBUCUMOCTH BBIJIEPHK-
KM BPEMEHHM OT TOKa

Hezasucumasg ot Toka —
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OxkoHyauue Tadaunel 2.8

[Ipenensr nomyc-
Bun 3amuTel [TapameTpsl THUMOT'O OTKJIO-
HEHUS YCTaBOK
0,1 0,08-0,12
KparkoBpeMeHHas BBIIEPIKKA BPEMEHH, 0,2 0,18-0,22
C, lsa 0,3 0,28-0,32
0,4 0,38-0,42
3amuTa MrHOBEHHOTO JeicTBus [ >>>
1,57 1,275-1,725
2% 1,7-2,3
4 3,4-4,6
Y CTaBKH TI0 TOKY NPH KOPOTKOM 3aMBI- 6 5,1-6,9
KaHUH, /; B KPaTHOCTH K [ 8 6,8-9,2
10 8,5-11,5
12 10,2—-13,8
o0 o0
Bpewmst cpaGaTeiBaHus pacienuTes, ¢ 0,02
Briaepxka BpeMeHH, ¢ 0,02 0,017-0,023

e

3amura oT 011H0(pa3H0r0 3aMBIKaHUA Ha 3eMiIto [ = >>

0,39 0,24-0,36

YcTaBky 10 TOKY MpU 0HO(AZHOM 3a- 0,5 0,4-0,6
MBIKAHUHU Ha 3€MJII0, [, B KDATHOCTH K [, 0,7 0,56—0,84

1,0 0,8—1,2
0,2 0,16—-0,24
0,3 0,24-0,36
Brinepixka BpeMeHy, ¢, f, 04 0.32-0.48

o0 o0
Curnanuzanus

0,7 0,56-0,84
VCTaBKy 110 TOKY IIPH CUTHAIN3AIKH L., 0,8 0,64-0,96
KpaTHOE K [ 0,9 0,72—1,08

1,0 0,8-1,2

D

JUTSL BBIKJTFOYATENeH ¢ HOMUHAIBHBIM TOKOoM 160 A — (1,1740,12);
2)

HE TIPUMEHSTH JIJIsl BBIKJIFOYATEICH ¢ HOMUHAIBHBIM TokoM 160 A mipm ycraBkax I / I,
paBHubix 0,3 u 0,4;

3 KpoMme BbIKITIouaTeieid Ha Toku 160 A mipu ycraBke I / I, paBHoii 0,3;

9 KpOMe BBIKJIIOUaTeel ¢ HOMMHAJIBHBIM TOKOM 160A, 250 A;

5 11 3Havennii [ / I > 1,2.
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[TonHOE BpeMsl OTKIIFOUEHUS LIEMHU BBIKJIIOYATEIEM IO KaHAIy JJIEKTPO-
MAarHUTHOTO MaKCHUMAaJbHOTO PAaCUENUTENs TOKA U MO KaHally HE3aBUCHUMOTO
pacuenureins He npesbiiiaeT 0,04 c.

DIEKTPUYECKUE CXEMbI BBIKJIFOUATENEH TPUBEICHBI Ha puc. 2.15 u 2.16.

ABtomatamu BA(OS8 obecrnieunBaeTcsi J0TUYECKasi CEJIEKTUBHOCTh C BbI-
HIECTOSIIIUMHU BBIKJIIOUATENISIMU IYyTEM BbIJJAUU CUTHAJIa O MPEBBIINICHUU TOKA
YCTaBKH IO TOKY MPHU KOPOTKOM 3aMbIKaHUU [y, WK [;, IpY MOJIyYEHUU TaKO-
ro CUrHajia 3amuTa [ >> BBIIECTOSIIEro BhIKIIOUaTeNs JOJKHA paboTaTh ¢
YCTaHOBJICHHOW BBIICPKKOW BPEMEHHU fyy, €CIIM TOK MPEBBIIIAET €r0 YCTaBKY
I,. Taxxke obOecrnieuMBaeTCsl JIOTHYECKAST CEJICKTUBHOCTL C HIIKECTOSIIMMM
BBIKJIFOYATEISIMU TTyTEM MPUHSATUSI OT HUX CUTHAJla O KOPOTKOM 3aMbIKaHHH,
€CJIM TOK IPEBBIIAET YCTABKY [y, U HET CUTHAJIA O KOPOTKOM 3aMbIKaHUU OT
HUKECTOSIIIUX BBIKIIOYATENEH, 3amuTa [ >> nomkHa pabotaTh 6€3 yCTaHOB-
JIEHHOM BBIJIEPKKU BpemeHu (puc. 2.17).

HesaBucuMmelii paciienutens cpabaThiBaeT MpU MOJIa4e HA BBIBOJIBI €TI0
KaTyIIKW HarpspkeHus moctossaaoro (24; 110; 220; 440 B) wnu ogaodazHoro
nepemennoro (110; 127; 220; 230; 240; 380; 400; 415; 550; 660 B) Toka
gacToThl 50 I'y. IIuTaHne OT CTOPOHHErO MCTOYHMKA MOJAETCS HA KaTYyIIKY
4yepe3 3aMbIKAIOIIUA KOHTAKT BCIOMOIATEIbHONW LENH, YTO MPEJOXpaHseT
KaTyIIKy OT JUIMTEILHOTO HaXOXKICHUS 10T TOKOM. /omycTumMpie KosiebaHus
pabouero Hanpspkenus ot 0,7 10 1,2 HOMUHAJIBHOTO.

BcenomMorarenbHble U IOMOJHUTENbHBIE KOHTAKThl COCTOST U3 OJIOKOB,
KaXXIbIil U3 KOTOPBIX UMEET CBOU M3OJISLIMOHHBIN KOPIYC, B KOTOPBI BMOH-
TUPOBAHbBI OJIMH 3aMBIKAIOIINX U OJUH Pa3MbIKAIOIIUN KOHTAKTHI.

OHM paccuuTaHbl HA HOMUHAJIBHOE HamnpsbkeHue ot 24 go 660 B nepe-
MEHHOTro Toka u oT 24 10 440 B nmocTositHHOTO TOKA. JlomyckaroT paboTy npu
HanpsbkeHud ot 0,7 go 1,2 HOMUHANBHOro. B MpOAOIKUTENBHOM pEKHUME
JOMYCKalOT HAarpy3Ky Tokom 10 4 A B nienu nepemeHHoro toka u 0,3 A B 11e-
11 IOCTOSIHHOI'O TOKA.

BcnomorarenbHble KOHTaKThl, TPEAHA3HAYCHHBIEC 1711 KOMMYTAallud Ma-
JBIX TOKOB, MPEACTABISIIOT COOOM MHUKpPONEPEKI0YaTeNId, BCTPOCHHBIE B
M30JIIMOHHBIA Kopyc. KommyTupyror Toku ot 5 10 200 MA npu Hanpsixe-
Huu ot 2,5 no 220 B nepemenHoro Toka ¢ cos® = 0,5 u ot 5 1o 36 B nmocro-
SHHOTO TOKa ¢ MocTostHHOM Bpemenu a0 0,015 c.

VYkazaHHbIE BUbl KOHTAKTOB HCHOJB3YIOTCS B CUCTEMAX aBTOMATHKU IS
CUTHAJIM3AIMH O MOJIOKEHUU TJIABHBIX (CUJIOBBIX) KOHTAKTOB BBIKIIFOUATEIIS.

Aemomamuueckue gvikaiouamenu cepuu BA—45 ¢ MUKpOIIPOLIECCOPHBIM
yOpaBJIeHHEM Ha HOMHHaJIbHbIE TOKH OT 630 1o 5000 A (tabin. 2.9) npenna-
3HAYEHbI Ul OCYLIECTBICHUS (PYHKIUH 3allMUThl CHUJIOBBIX 3JEKTPUUYECKUX
ceTel MepeMEHHOTO TOKa HU3KOro HampstkeHus (1o 690 B) oT TokoB mepe-
IPY3KH M KOPOTKOTO 3aMbIKaHHsSl, B TOM YHUCJE C BBIICPKKON BpEMEHH
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Puc. 2.16. Cxema snekmpuueckas npuHyunuaibHas GblKaouamerneti ¢ MaKkCUMAIbHbIM
pacyenumenem nepemMenHO20 MoKa U dAeKmpomacHumHsimu pacyenumensimu KY
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% QF3 BYT-1X
XS3-3
@ XSS-4§:—7
K3 tsd3 > tsd2
XS3-5
/ V XS3—6¥

Puc. 2.17. Cxema opeanusayuu 3auumvl 0m KOPOMKUX 3AMbIKAHUU C 102UHLECKOU

celleKmueHocmvlo.

% QF2
BYT-1X
XS3-3
0 Xs3-4i:
K2 tsd2 > tsdl
/\/ XS3-50
/ XS3—6$
F1
%Q BYT-1X %* bYT-1X
XS3-3 XS3-3
Q— XS3-4§§:| Q— XS3-4X:|
Kl tsdl
,\/ XS3-5 XS3-5
/ XS3-6$_— XS3-6¥
\ v

samvixanue K1 omxmouaem QF1 ¢ 3a0epaickoii tyq; = 0,02 ¢,

npu omkase QF I omxnouaem QF2 ¢ 3a0epirckoli tyay > teai;

samvikanue K2 omxmouaem QF2 ¢ 3a0epaickoti 0,05 ¢ < tyq,

npu omkase QF2 omxnouaem QF1 ¢ 3a0epirckol tyz > tyao;
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Brikmrouarenu aBromarnueckue cepun BA—45

Tadmuna 2.9

HomunanpHas HomunansHas HomunanbsHbIi
HomunansHas
Homu- pabouas Hau- | TpeneabHas Hau- B — KPaTKOBPEMEHHO
- OonbIas OTKIIO- | OOJIbIIAs OTKIIIO- S BBIIEPKUBAEMBIH
aprii | darolas CII0Cc00- | yaroImias crnocoo- l0co 6HOCTL§ I TOK Icw, KA (nei-
HanMeHoBaHme TOK HOCTb Icg, KA HOCTE Icy, KA KA (yia Hoecm’ CTBYIOIIIEE 3HA-
pacie- (me¥icTByromICE (meficTByromICe 3Ha¥{e£46) YCHHE) B TCUCHUE
P 3HAYECHUE) 3HAYCHUC) lc
I, A mpu U,
400B | 690B | 400B | 690B | 400B | 690B | 400B | 690 B
BA-45 /2000
BA-45/2000
630 A 630
BA-45 /2000
800 A 800
BA-45 /2000
1000 A 1000
BAS /2000 50 50 80 50 176 105 50 40
1250 A 1250
BA-45 /2000
1600 A 1600
BA-45/2000
2000 A 2000
BA-45 /3200
BA-45/3200
2000 A 2000
BA-45 /3200
2500 A 2500
BAAS /3200 80 65 100 65 220 143 80 50
2900 A 2900
BA-45 /3200
3200 A 3200
BA-45 /4000
BA-45 /4000
3200 A 3200
BAS /2000 80 65 100 75 220 165 80 65
4000 A 4000
BA-45 /5000
BA-45 /5000
3200 A 3200
BAS 5000 50 50 80 50 176 105 50 40
5000 A 5000

(CeNIeKTUBHBIE BBIKIIIOYATEIIN ), 7151 ONEPATUBHBIX BKIOUYEHUM U OTKIIOUYECHUM
CeTeW NP YIPABJIEHUH HEMOCPEICTBEHHO OMEPATOPOM WIIA MO KOMaHIHBIM
CUTHAJIaM aBTOMATHUYECKOM CHCTEMbI YIPABICHUS PACIPEICICHUEM DJIEK-
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TPUYECKOUN SHEPTUH, B KOTOPOU YCTAHOBJICH BBIKIIOYATENb, Il OTKIIOYEHUS
CETHU B CIJIy4yae CHM)KEHUS HAIPSKEHUSI CETH HUXKE JOMYCTUMOTrO WX Ipora-
JAHUSI HAIIPSIAKEHUS.

Mukponporieccopable OJIOKA 3allUThl U yHPABICHUS TMO3BOJSIOT WH-
(OpMHPOBAThH SKCILUTYaTUPYIOIIMIA NEpCOHaAN (B 3aBUCUMOCTH OT THIA OJI0KA)
O COCTOSIHUM HAarpy3kH M MapameTpax 3allMIlaeMOl CETH, B TOM YHCIIE OT-
JEJIBHO MO KaXA0W (aze, 0O MPUYMHAX aBTOMATUYECKOI'O OTKJIFOUEHHS CETH
BBIKJIIOYATEIEM, O COCTOSTHUM CaMOT0 BBIKJIFOYATENSI U €r0 IJIaBHBIX KOHTaK-
TOB MOCPEJICTBOM MHIUKALIMKM Ha JUCIUIee 0JIOKa U BO3MOXKHOCTHU Tepeaaydu
OCHOBHOM MH(OpMaLMU MO KaHAlIaM TEeJIEMETPUU Ha JUCIETYEPCKUN IMYJIbT
CUCTEMBI YIIPaBJICHHUS.

Brikitouarenu npegHa3zHaueHbl sl yCTaHOBKU B mIKadax, B TOM YHCIIe
B BBIKATHBIX sfuyelKkax MIKa(oB (BBLABUKHOE HCIIOJHEHHE), 00€CIeUnBaIOT
BBITIOJIHEHHWE (PYHKIMU Pa3bEIUHUTENS MPU aBTOMATUYECKOM WU PYYHOM
OTKJIFOUECHHH CETH.

MukponpolieccopHble OJIOKM 3allldThl U yHPaBICHUS 00ECTICUUBAIOT
dbopMHpOBaHUE W PETYIUPOBAHME 3AIIMTHONW XapaKTEPUCTHKU BBIKIIOUATE-
Jeil B 30HE TOKOB NEPErpy3Kd M KOPOTKOIrO 3ambikaHus (puc. 2.18-2.23),
npeoOpa3oBaHue U BblJauy Ha JUCIUIEH U TeJIEMETPUUYECKUE KaHaiabl HHPOP-
MallMOHHBIX JaHHbIX. Ha BhIKIIOYATENM yCTaHABIMBAIOTCS MHUKPOIPOILIEC-
copHble 05ioku nByX TumoB: Tuna M u tuna H. CtpykrypHas cxema QyHK-
[IMOHUPOBAHUS OJIOKOB COBMECTHO C JaTYMKAMHU, BXOJHBIMU CHUTHAjJaMu U
UCIIOJTHUTEIBHBIMU Y3J1aMU BBIKJIIOUaTeNs NpuBeaeHa Ha puc. 2.24. Ilepen-
HSIS TIaHEThb MUKPOMPOIIECCOPHOTO OJ0Ka ISl YETHIPEXIOIIOCHOTO BBIKITIO-
yaTens n3o0paxeHa Ha puc. 2.25.

BrikirouaTenu MOTYT JJIMTENbHO MPOMYCKATh HOMUHAJIBHBIA TOK MHpPH
TeMreparype okpyxaroiieit cpeasl 10 40°C, npu 0oJiee BHICOKON TemIepa-
Typ€ AJTUTENHHO MPOMYCKAEMbIN TOK KOPPEKTUPYETCSI B COOTBETCTBUU C Tal-
yuren 2.10.

Taomuna 2.10

BnusiHne teMnepaTypsl OKpYKarolIen cpeibl HA HOMUHAJIbHBIM TOK aBTOMa-
TUYECKUX BBIKIIOuarened BA-45

Temneparypa| 4 45 50 55 60
BO31yXa, °C
Tun CHImXeHe HOMUHAIBHOTO TOKa
BBIKJTIOYATEIIS
2000 0,951, 0,97, 0,851, 0,87,
3200 0,92-1, 0.86-1, 0,81, 0,74-1,
BA-45 1,
4000 0,931, 0,871, 0,817, 0,751,
5000 0,941, 0,887, 0,821, 0,761,
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1 OOOO T T T 1 T 1
Xapaxkmepucmuxu, ycmanogieHHble
u3zomogumenem
JnutenvHas neperpyska
1,=(0,65-1)I,

I, 1., =(0,65-1)I, — perynupyemslii
t, = (15-480 c) 6 cryneneit
1 OOO \ J_ 4 pEryaHpOBaHuUS
500 NG KpaTkoBpeMeHHas meperpys3ka
3 N I,=(1,5-10)I,
= o) O 0 \ 1, =(1,5-10), — perymupyemsplit
E N t, = (0,1-4 ¢) 4 cTyneHn perynupoBaHus
< 100 MrHoBeHHOE cpabaThiBaHKE
M 1,5 =(5-20)/, — peryaupyemsiii
2 50 N\
5 F\ NN N Kpusbie 7]
C 9 WO N AN JUTUTENBHOM _|
. NN V\\§ N \7 neperpyskin
= 10 I't ON NNWN\S |1,
o A r
2 N
(O]
&
) N
-
11— \
Kpussie kpar- "I i_ t,
0,5] KOBPEMEHHOU .
neperpys3Ku N 0,4
0.2 't OFF AN RS
’ | B \ 0,2
0,1 ) HH
> \0’1
0,05 i
Kpussie
0702 MI'HOBEHHOT'O
cpalarbIBaHUs
0,01

02%%1 1,52 3456 812120
.]1

r

N
v

Puc. 2.18. Bpemamokosvie xapakmepucmuku aemomamuyeckux GulKaodamenell
BA-45 ¢ muxponpoyeccopom muna L
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10000 T T 1 1
Xapaxmepucmuku, ycmanogieHnvle
uzzomosumenem
JlnutensHas neperpyska

I, 1,=(04-1),
1., =(0,4-1)I, — perynupyemplii
1 OOO t, = (15-480 c) 6 cryneneit
& 1 PETYIHPOBaHUS
500 I\ A\ KparkoBpemeHHas meperpyska
« L 1,=(04-15)I,
PHBBIC . 1, =(04-15)] — i
200 NN \ JUITENbHON | ; ), ~ perymupyemsik
t, = (0,1-4 c) 4 cTyneHu perymipoBaHusI
100 HCPETPY3KU - Nryopennoe cpabarbiBanue
5 0 l 1, =(2-50)I, — perynupyembilii
) N
< K\
S 20 \
3 \
= 10 A
ﬁ 5 | _\ I\ \\‘\ \
A
S — 71 ON —\ AN I,
a 2L Kpuseie kpat- N \
Q KOBPEMEHHOM \ \
E 1F neperpysku \
- \ — 7,
Q I \ 2
g 05 : 0.4
I \\ 0,3 X
0,2\t OFF | AR\ 3 7
0,1 < Y
? 1 0,1
0,05
Kpussie L1 >
MTHOBEHHOTO
0902 [ cpabarbiBanus
0,01 <|r L S o
0,2 = 0,8:.\ 2 4682 20 30F&R60

rl

Puc. 2.19. Bpemamorosvie xapakxmepucmuku asmoMamuideckux 6ulKiouameineu
BA-45/2000 ¢ muxponpoyeccopom muna M, H
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10000 T 1 1 |
Xapaxmepucmuku, ycmanosiennsie
uszomogumenem
JinuTenbHas meperpyska
1, =(04-1),

I I., = (0,4-1)I,— perynupyemsilii
1000 - £, = (15480 ¢) 6 crynencii
\\ i— f PEryITHpOBaHHs
5 OO \I\\\ KparkoBpemeHHas nieperpyska
1,=(04-15)I,
&k\ Kpussie o 1,=(0,4-15)I, — perymupyewmbrii
200 ‘ N\ ATATCIIEHON t,=(0,1-4 ¢) 4 cTynenn perynupoBaHus
& \ Heperpy3KH MrHOBEHHOE Cpa6aTBIBaHI/Ie
]. OO \ \ '\| I,= (4 — 80)/,— perynupyembplii
© A
c 50 ANAVA\ Y
R
o~ \
s
o] A\D
: 20 a
= 10 \
O \ \ Ir2
< S— 7/ on ATIATARLLY R0
& AAARMNANAY I AN
® | KpuBsie kpar- \\\\ \ Q
= 2 \
) KOBPEMEHHOU \\ \
o ] | neperpy3ku \\ \‘
M \ T 1,
0.5 I\ )/
D[ =04 ?;
/'t OFF \ - r
I \ \ NO,3 =
092 I J ‘\ - - 0’2 S
0,1 : 3
’ \ N, 1
0,05
Kpussie <€ 4-80 kA 'el
0 02 L MTHOBCHHOI'O
’ cpabarbIBaHMs )
0,01 : : ,

0,2 0,4 0,812 468=220 K60 L 80

&
<

v

< 7

¢ ]rl

Puc. 2.20. Bpemamokosvle xapaxmepucmuKku asmomamuyecKux evlKaouameneu
BA-45/3200 ¢ mukponpoyeccopom muna M, H
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10000 T 1 1 |

Xapakmepucmuku, ycmanoeienHnbvle

uz2omosumenem
JlnnTenpHas meperpyska
1, =(04-1),
Irl I, = (0,4-1)I, — perynupyemblit
1000 t; = (15-480 ¢) 6 cryneHei
\ [ PperynupoBaHus
500 \\ \\L : KparkoBpemeHHast neperpyska
AN ,=(0,4-15)I,
&\ Kpuble 7 = (0.4-15)1,— perympyemuii
200 ‘ \ AIHTEIBHON t, =(0,1-4 c) 4 cTyneHn perymupoBaHus
& \ NEPETPY3KH  MruosenHnoe cpabarbiBaHue
1 OG \ Y '\| 1.5 =(4-80)I,— perymupyempiif
© AN
o 50 AN X
2 RN :
= X\
5 20 NN
Z RN A
1a)
210 \
Lc.é 5 | 12 ] \, ~ \ ]r2
I ] AR\
% t ON O\
® 2 | KpuBbie kpgr- \\\\ \
5 KOBPEMEHH(I \\
o 1 |- meperpy3ku N\
0,5 [ =04 #
7't OFF . WANAN — 3
A\ . 2 y 4
0.2 I :I A\ 0,2 J
0,1 : I =
0,05
Kpussie < 4-80 kA —)l
O 02 _ MTHOBCHHOTO
i cpabarbIBaHMs }
0,01 ' ' ,
0,2 0,4 08122 468=220 260 2 80
> < A >
°] rl

Puc. 2.21. Bpemamokosvie Xxapakmepucmuku aemomMamuyeckux GvlKaodamenell
BA-45/4000 ¢ muxponpoyeccopom muna M, H
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10000

I
Xapaxmepucmuxu, ycmanoenennvle
uszomosumenem
JnuTtenbHas neperpyska
I, =(0,4-1)1,
Irl 1., = (0,4-1)I,— perynupyemsiit
1000 t; = (15-480 c) 6 cryneHeit
\\l |~ 4 peryaupoBaHus
500 N\ \\I KparkoBpemenHas neperpyska
N\ - 1,=(0,4-15)],
h \ KpI/IBLIe . 1,=(0,4-15)I, — perymupyemslii
200 ‘ N\ AJIHTCIbHON t, =(0,1-4 c) 4 cTyneHu peryaupoBaHus
k \ NEPETPY3KHA  Mruosennoe cpabaThiBanue
1 OO \ \ '\ 1= (4-80)1, — perymupyembplii
o N
50 !
2 \
ani
= \
c% 10 \u \\
‘2 o — RN :QN 7
I ] A\'"\\ N LN
d Lo PN
= L Kpussie kpqr- \\\ N
QE) KOBPEMEHHQHI \
o, ] |- meperpy3ku
m \V B tz
095 I 12 +0.4 =EE
/'t OFF - \ \ X03 L
A y A
0,2 | N EE
0,1 f ' 0.1 o
0,05
<€ 4-80 KA
Kpusbie
0,02 " MCHOBEHHOTO el
cpabaTbIBaHUSL )
0,01 ' ,
0204 0812 468 w20 R60 R 80
~ 7 ~ KA 7

-/

rl

Puc. 2.22. Bpemamokosvle xapakmepucmuKku asmoMamuyecKkux evlKaouameneu
BA-45/5000 ¢ mukponpoyeccopom muna M, H
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10000 T T T T 11
ToK MOBpEXICHUS HA 3EMITIO
JnuTenpHas neperpyska
1,=(0,2-0,8)I (BA-45/2000)
— perynupyemslit
1000 1,=(0,2-1)I (BA-45/3200,4000)
1,=0,21~2000 (BA-45/5000)
5 00 t,=(0,1-0,4 c¢) 4 crynenu
peryiupoBaHus
L/
o 200 = Ll 1,, max
o 1200A(BA-45/2000)
= 100 max 1600 A (BA-45/3200.4000)
an 50 max 1600 A(BA-45/5000)
=
E gnax
é 20
s 10 7
o I"4
o 5
>
Q. 2
S
0, K
0,5 ; 7 [ —t—tr—r—t7|
e e 2 | —————
0,3171E" 4 [
0,2 o 7
0,1 “((') 4
,1
0,05
0,02
0,01

0,1 0,2 04 081 2 46822230

— —CN\]

~
L

N

.]1

r

Puc. 2.23. Xapaxmepucmuxu 3auumsl om 3aMbIKAHUL HA 3eMJII0 A8MOMAMU4ECKUX
svikntouamenei BA-45 ¢ mukponpoyeccopom muna M, H
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Puc. 2.24. Cmpyxkmypuas cxema (pyHKYUOHUPOBAHUS MUKPONPOUECCOPHBIX DIOKO8
guikntouameneu BA-45:

1 — mpancgopmamop moka,

2 — mpancghopmamop HanpsaxceHus,

3 — oamuux memnepamypsi OKpy#caouleco 6030yxa,

4 — MHO2OKAHALHBIU KOMMYMAMOP U YCUTUMENb,

5 — pesepenviii ucmounux numarus (Ha éxooe 220 B);

6 — cmabuIU3UPOBAHHBIL UCMOYHUK HANPAHCEHUSL,

7 — MUKponpoyeccop;

8 — cuenanuzayus 3auumvl 0m nOBPeHCOeHUs. UCOYHUKA NUMAHUSL
9 — ycunumens MOWHOCMU,

10 — ungpopmayuonmwiii oucnieti;

11 — nanenv ynpasenenus,

12 — ungpopmayuonmwiil 861X00;

13 — unmepcgetichwiii 661x00,

14 — 8b1X00 UHGDOPMAYUOHHBIX OAHHBIX,

15 — ucnonnumenvhoie 1eMeHmMbl GuIKIIOYAMENS (pacyenument);
16 — ananozoguvie ynpasaaoujue cueHAaIbl
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Reset

- 2

Intelligent controller — M 5

, L= ﬂ

o
VI s
6
00 0 o
36 U, Uy, Uy, MIN Select2 /l
N OAL s
O
P!

coodoootl

Test I, % 9 CIz) L N%(Selectl"&

35 | i Fault adl 11
S O\.&\lz
~="13

; ]

341 ——10,

t“ —13
3_3// IT4 Il’l IrZ Ir3 A7 _/—5(1)
Q/’L/Som lic %\22

1 — KHONKA-UHOUKAMOp asMoMamu4ecko2o cpabamul8aHus Om ceepxmora u
paspeuieHus Ha 8KIIOYEHUe ABMOMAMULECKO20 BKIIOYAMENs MOIbKO NPU
836€0eHHOM NPUBOOe;

2 — MapKupoéKka HOMUHAILHO20 MOKA GbIKNIOUAMEIA,

3 — oucnaieti UHOUKAYUU BENUYUHBL HANPSACEHUSL, 4 — UHOUKAMOD HANPAICEHUS,

5 — unoukamopul medxnchasHvIX HanpANCeHUll U MUHUMATbHOE 3HAYeHUe HANPSI-
JHcenus; 6 — KHOnKa eblOOpa UHOUKAYUU 3HAYEHUL HANPAICEHUS,

7 — oucnaieti UHOUKAYuU 8eIUYUNbl MOK08, MOKO8 OMKIIOYeHUsl, BPEMEHU OM-
KAOYeHus1;, 8 — uHOUKamop moxos u 6pemeHtu,

9 — unoukamop mpexghaznozo moxa, moxa Hetimpan, MoKa 3aMblKAHUsL HA
3eM10 U MAKCUMANbHO20 3HAYEHUs MOKA,

10 — 6v160p moxka; 11 — cuamue cuenana,

12 — c6emosoii uHOUKamop MoKo80U OMCeUKU;

13 — c6emo6oti UHOUKamop 3auunmsl O KPAmMKO8PEMEHHOU nepezpy3Ki;

14 — ceemosoii unouxamop 3awumsi 0m OIUMENbHOU nepezpy3Ku;

15 — ceemo6oii unouKamop 3auWumHno20 3a3eMieHUsl,

16 — cuenanuzayus ycmaeku moka OnumenbHot nepezpysKu,

17 — cuenanuzayus ycmaexku pemenu OIumenbHoll nepezpy3Ku;

18 — cuenanuzayus ycmaexku moka Kpamko8pemMeHHOU nepecpy3Ku;

19 — cuenanusayus ycmaeKu 8pemeHu KpamKkoepeMeHHOU nepecpy3Ku;

20 — cuenanuzayus ycmasku moKoGOU OMcCeyKu,

21 — uHOuKamop nospescoenus;

22 — unoukamop cmeneHu UsHOca KOHMAaKkmos;

23 — cuenan 2 koumpons nazpysku (cpabamvléaem MeHOBEHHO),

24 — cuenan 1 konmpons nazpysku (cpabamvléaem MeHOBEHHO),

25 — ymenvuienue ycmaegok,; 26 — ygeauuenue ycmagox,

27 — ene3z0o snemenma numanus (DC24B) ona ycmpoiicmea mecmuposanus;

28 — knonka namamu, 29 — UHOUKAMOP NAMAMU;

30 — ne omkaOUaAMb NPU MECMUPOBAHUU,

31 — omKknoyenue npu mecmupo8aHuu,

32 — peaynuposanue ycmasKu ypOGHs 3aujumbil,;

33 — ycmaska 8bl0epiHcKu 8pemMeHU «3AMbIKAHUSL HA 3eMII0»,

34 — ycmaska moxa «3amMulKaHUs HA 3eMI0» (MCHOBEHHAS CUSHATUZAYUSL),

35 — unouxamop pacyennenus; 36 — uHOUKAMOp MeCmupoB8aHusl

Puc. 2.25. Opeanvl unoukayuu, pecyiupoeKu Ha naneau MUKpOnpoyeccopHulx 0J1I0K08 U 8bInoNHAeMble (PYHKYUU



Asmomamuueckue sviknouamenu ceputi BA50 41 u BA50 43 (mpou3Bo-
autenb OAO «KoHTakTop», I'. YIIBSIHOBCK) PaCCUMTAHBI JJIS SKCILTyaTalluy B
AIEKTPOYCTAHOBKAX C HOMUHAJIbHBIM HampsbkeHueM 10 660 B nepemeHHOro
tToka yactoroil 50 u 60 I'i. PacimdpoBka ux yclioBHOro 0003HaYEHUS TIPH-
BeJIcHa Ha puc. 2.26, a OCHOBHbIE MTapaMeTphl — B Tabnuiie 2.13.

[TonHOE Bpemsi OTKIIIOUEHMS MU TOKOOTPAHUYMBAIOIIMMU BBIKIIIOYA-
tensimu (BAS3 41 u BAS3 43) B 30HE TOKOB KOPOTKOT'O 3aMbIKaHUS HE TIpe-
Beiaet 0,04 c.

BAXX XX XX XX XX XXXX:

BA |bykBenHoe o003HaueHHe BUAA anmapaTta: BA.

YcaosHoe 0003HaYeHue HOMepa cepun BAS() nin Tuna:
52 — C 3JIEKTPOMArHUTHBIMU PACUEIUTENSIMH TOKA;
53 — BBIKJIFOUYATEIb TOKOOTPAHUYMBAIOIIUH C MTOJIYTIPOBOJHUKOBBIM

XX
H DJICKTPOMAIrHUTHBIM PACUCIIUTCIIAMU TOKA,
55 — ¢ HOaYPOBOJHUKOBBIM PACLIENTUTENIEM TOKA;
56 — 6e3 MakcUMaJbHBIX paclenuTeNei ToKa.
XX YcaoBHoe 0003HaYeHHEe HOMUHAJIBHOIO TOKA BBIKJIIOYATEJIS:

41 — 1o 1000 A; 43 — 1600 A; 2000 A.

BAS50 41 — YcnoBHOe 0003HaUYEHHE YHCIIA ITOJIFOCOB, BETHUHHEI
HOMHUHAJIBHOTO TOKa C BapuaHTaMH NpucoeInHeHus o Tadmure 2.11

BA50 43 — YcinoBHoe 0003HaYEHHE YKCIA TTOTIOCOB, BEITUYNHBI
HOMMHAJLHOT'O TOKA B COYETAaHUH C KOJIUICCTBOM MaKCHMATbHBIX
X pacuenuTesen Toka:

3 — 3 momtoca ¢ paclenuTesIMu;

8 — 2 mosroca ¢ paclenuTeNsIMU B 2-X MOJKOCAX B TPEXIOIOCHOM
WCIIOTHEHUH (JII BBIKJTFOYATENeH 0€3 MaKCUMaIbHbIX
pacrenureneld Toka 03Ha4aeT TOJIbKO KOJMYECTBO TOJFOCOB).

YcioBHOE 0003HAYEHHE HAJTUYMS U UCTTOJTHEHUSI
MOJIyIIPOBOTHUKOBOI0 PACHENUTEJIA:

0 — 6e3 pacuenuTens;

2 — 3JIEKTPOMArHUTHBIE PACLIENUTENH TOKA C 3aIUTON OT TOKOB
KOPOTKOI'O 3aMbIKaHUsl (1151 BeIKJItouaresneit BAS2);

3 — noynpoBOAHUKOBBIN pacuenurens Toka MPT1 st 3amuTe! ot
TOKOB TIEPETPY3KH, KOPOTKOTO 3aMBbIKaHUS U OJJHO(PA3HOTO
KOPOTKOI'O 3aMbIKaHMs 17151 BeIKtouareneit BAS3, BASS
MEPEeMEHHOT0 TOKa (BBIAEPKKH BpeMmeHu: MrH.; 0,1; 0,15; 0,2; 0,25;
0,3;0,35; 0,4 ¢);

Puc. 2.26. Cmpyxmypa ycio6Ho2o 00603uauenusi aBmomamudeckux 8blkaodamerei
BA50 41 u BA50 43
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OxkoHuanue puc. 2.26

4 — MoMyNMpPOBOIHUKOBBIN paciienutesib Toka MPT2 st 3amuthl ot
TOKOB MEPErpy3KH, KOPOTKOTO 3aMbIKAHUS U TOKA BKIKOYEHUS JIs1
BeIKiTIOUaTeneit BAS3, BASS nepemeHHOT0 TOKA (BBIICPIKKH
Bpemenu: mrH.; 0,1; 0,15; 0,2; 0,25; 0,3; 0,35; 0,4 ¢);

5 — moMynpoBOAHUKOBBIN pacuenurenb Toka MPT6 s 3amutel ot
TOKOB IEPETPy3KH, KOPOTKOTO 3aMbIKAHMS JIJI BBIKJIKOYATENEH
BAS53, BAS5 noctosiHHOTO TOKa (BBLACPkKKU BpeMeHu: MTH.; 0,1;
0,2; 0,3 ¢);

6 — noJIYIIpOBOAHUKOBBIN pacuenuTens Toka MPT8 st 3amuTe! ot
TOKOB IEPETPYy3KH, KOPOTKOIO 3aMbIKaHHS JIJIs1 BBIKJIFOYATENEH
BAS53, BASS5 nocrosiHHOTO TOKA (BBIIEPKKUA BpeMeHH: MTH.; 0,2;
0,4; 0,6 ¢);

7 — nOJyIIpOBOAHUKOBBIN pacienutenas Toka MPT4 st 3amuTel ot
TOKOB IEPETPy3KHU, KOPOTKOTO 3aMBbIKAHHS M TOKOB BKJIFOUEHUS JIsI
BoIKTrouatTeneid BAS3, BASS nepemeHHOT0 TOKa (BBIACPKKU
Bpemenu: Mri.; 0,2; 0,25; 0,35; 0,4; 0,45; 0,55; 0,6 ¢).

XX

O0603HavYeHNE UCTIOJIHEHHUS TI0 TIOTIOJTHUTEIILHBIM PACICTIUTEISIM H
CBOOOIHBIM KOHTAaKTaM I10 Tadimie 2.12.

YciaoBHOe 0003HAYEHHE HCIIOTHEHUSI BH/1Aa IPHBO/A B
COYEeTAHMH €O CTIOCOOOM YCTAHOBKH BBIKJIIOUYATEJIS:

1 — py4HO# PUBOJ, CTALIMOHAPHOE UCTIOIHEHHUE;

3 — 3JEeKTPOMArHUTHBIHN IPUBOJI, CTALIMIOHAPHOE UCIIOJHEHHE;

5 — py4HO#H IUCTAaHIIMOHHBIN MPUBOJI, BBIABMKHOE HCIIOJIHEHHE,
7 — 37€KTPOMAarHUTHBII IPUBO/JI, BBIABI)KHOE HCIIOJHEHHUE.

Yc10BHOE 0003HAYEHHE HCTIOJTHEHUS 10 JOMOJIHUTEIbHBIM
MeXaHH3MaM:

0 — OTCYTCTBYIOT;

5 — MeXaHU3M JIJIs OTIEPUPOBAHUS Yepe3 JIBEPh PACTIPEAYCTPONUCTBA
BBIKJTIOUATEJIEM CTAllMOHAPHOTO UCTIOTHEHUS C PYYHBIM MPUBOJIOM;
6 — yCTpOICTBO AJis OJIOKUPOBKHU MOJIOKEHUH « BKIIFOUeHO» U
«OTKIJIIOYEHO» BBIKIIIOUATENS CTAIIMOHAPHOTO UCIIOJIHEHUS;

7 — y3en Ui yCTaHOBKH 3JICKTPOMArHUTHOTO 3aMKa y
BBIKJIIOYATEJIEU BBIIBUKHOT'O HCITOJTHCHMUS

8 — y3eI 11 YCTaHOBKH 3JIEKTPOMAarHUTHOTO 3aMKa M y3eI
CUTHAJIN3aIllUN KOHCYHBIX MOJIOKEHUU BBIKIIOYATEIIS BBIIBUKHOI'O
HUCIIOJITHCHUA.

YcaoBHoe 0003HaYeHHne cTenenu 3amuThi: 20 — [P20; 00 — IP0O.

Ycia0BHOE 0003HaAYECHHE KIIMMATHYECKOI0 HCIIOTHCHH S
YXIJI3; T3.

Puc. 2.26. Cmpyxmypa ycnoeHo2o 0603uauenusi agmomamudeckux 8blkaodamerei
BA50 41 u BA50 43 (oxonuanue)
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Tabmuna 2.11

K cTpykType yciaoBHOTrO 0003HaueHus BeIKItouareneir BAS0 41

Iudpa KonnuecTBo nmontocon HoMUHANLHEL ToK
p (pox Toka)
1 3 (mepeMeHHBIH) 250 A; 400 A; 630 A
3 3 (mepeMeHHbI) 250 A; 400 A; 630 A; 1000 A
4 2 (TTIOCTOSTHHBIH ) 250 A; 400 A; 630 A
8 2 (TMTOCTOSTHHBIN ) 250 A; 400 A; 630 A; 1000 A

Tabnuma 2.12

CoueraHus JOITOJIHUTCIBbHBIX C60p0‘-IHBIX CANHUIL

0 KomnnuectBo cBOGOAHBIX | KommuecTBo 10- . . L
=

z KOHTaKTOB [TOJIHUTENBHBIX 5 E g = 5
2 =
5 = PasMpixarorx msi| CBOOOHBIX KOH- 9 E = ’% = E
2 a:, i BBIKJTFOUATEIIEH TaKToB = | E E E § ° =
O 35 < = S
= = L G R | O =
S8 2| szlaozs| . c¥ EE|E5E°
o S < 2 | BE | S x g E = 2 (252
m S 3 T o |2 E ol EBE s g = o T lZ25¢Z
o = - o = A 3 n 9 < = c 9 =
= b= s 5 O = = g < oo} > E = E
o e} SV S 5 g = . § [} an) o ¥ <
o (ST =] ST = %) o aa] S =
00

2 2 1 2 2
15 +
18 1 2 1 2 2 +
22 1 2 1
25 2 2 1
45 +
46 2 2 1 +
47 1 2 1 2 2 + +
49 + +
51 2 2 1
52 1 2 1 +
54 2 2 1
58 1 2 1 + + +
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[TonmHOE BpeMsl OTKJIIOUYEHHUS IEMH BBIKJIIOYATEIISIMUA C BBIIEPKKOU Bpe-
MEHHU B 30HE€ TOKOB KOPOTKOI'O 3aMbIKAHHS MOCJI€ UCTEYECHUS] BPEMEHHU, yKa-
3aHHOTO B Tabiumax 2.14 u 2.15, ve npessimaet 0,04 ¢, ecimm Tox K3 He mpe-
BBIINIAET BEJIMYMHBI 30HBI CEJIEKTHUBHOCTH 10 Tabiuie 2.13, B MPOTUBHOM
ciyuae BblJiepkKa BpemeHu He oosnee 0,04 c.

[TomynmpOBOIHUKOBBIM MaKCUMAJIBHBIM PACIENUTENb TOKAa B YCIOBHUAX
AKCIUTyaTallly J0MYCKAEeT CTyNEHYaThIN BBIOOP:

® HOMHUHAJIBHOI'O TOKA PaCLCIUTEIS;

YCTaBKH I10 TOKY cpabaThIBaHUs B 30HE TOKOB K3;

YCTaBKH IO BPEMEHH CpabaThIBaHUSI B 30HE TOKOB MEPErPY3KH;

YCTaBKH 110 BpeMeHU cpabaTbiBaHus B 30He TOKOB K3;

YCTaBKH T10 TOKY cpabatbiBaHus 1pu ogHodazHoMm K3.
OTKJIOHEHHS YCTaBKHU O TOKY M BPEMEHHU cpabaThIBaHMS MOJIYIPOBOJ-
HUKOBBIX MAaKCHMAaJbHBIX PacClENUTEeNIe TOKa MPU TeMIEpaType OKpYyKaro-
et cpeanl (25+£10)°C npuBenens! B Tabmnuie 2.14 u 2.15.

Brikmodarenu OCHaMaloTCs JAOMOTHUTEIBHBIMA COOPOYHBIMU €IMHU-

aMU:

® HE3aBUCUMBIM PACIEIUTENIEM;

e HyJIEBbIM pacuenuTenem HanpsikeHus (kpome BAS6 41 u BAS6 43);

® PYYHBIM NPUBOJIOM;

® PYYHBIM JAUCTAHIIMOHHBIM MPUBOJIOM JIJIsI ONIEPUPOBAHUS YEepPe3 JIBEPh
pacrpeeuTeIbHOTO YCTPOMCTBRA;

® 3JICKTPOMArHUTHBIM MPUBOJOM;

e CBOOOJHBIMHM KOHTAKTaMU;

® BCIIOMOTATEJIbHBIMU KOHTAKTaMHU CUTHAJIU3AIMA aBTOMATHYECKOIO OT-
KIIFOUCHUS;

® yCTpPOMCTBOM JJis OJIOKMPOBKU «BKitoueHO» U « OTKIIFOUEHOY BBIKIIIO-
qyaTess CTallMOHAPHOTO UCTIOJHEHUS C PYYHBIM MPUBOIOM.

CoueraHus TOMOJIHUTEIBHBIX COOPOYHBIX €UHUII TPUBEICHBI B TA0JIH-
ue 2.12.

HeszaBucumelii pacuenuTenb 00eCIeYnBaeT OTKIIFOYCHUE BBIKIIOYATEIIS
MpU MoJa4ye Ha Hero HanpsbkeHus noctostHHoro (110, 220, 440 B) unu ox-
HodazHoro mepemennoro (110, 127, 220, 230, 240, 380, 400, 415, 550,
660 B) Toka wactoroit 50 I'i. Jlomyctumbie konebanust paboyero Hampsxe-
Hus (0,7-1,2): Uyon, pEXKUM pabOThI — KPATKOBPEMEHHBIH.

HyneBoil pacuenuTens HanpsiKEHUS:

e oOecreurBaeT OTKJIIOYEHUE BBIKIIOYATEN O€3 BBIICPKKA BPEMEHU
NPy HAIPSDKEHUU Ha BBIBOJIAX €ro KaTymiku Hrbke 0,35 HOMUHAIBLHOIO
MpU IEPEMEHHOM TOKE U HUke 0,2 HOMUHAJIBHOTO TIPU MOCTOSIHHOM;
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19

ABTtomaTtnyeckue Boikitouarenu cepuit BA50 41 u BASO0 43

Taomuna 2.13

HanMeHOBaHME TTapaMeT- Pox Toxa Tun BeIKITIOYATENIS
pos BA5241 | BA5341 | BA5S541 | BAS641 | BAS343 ‘ BAS55 43 ‘ BAS56 43
i - | 1T i 1600; 2000
HommHanbibiit Tok Bbl- | LCPEMEHIBIR | 3 100 | 250 400; 630; 1000 | 630; 1000 i
Krouaress, I, A [ToCTOSIHHBIH 1600
HomunaneHoe Hampsike- | [lepeMeHHbIi 660
HHE TJIaBHOM 1enu, B, He .
Gomee [TocTostHHBIN 440
VYcraBku cpabaTbIBaHMs 2,5+20%
BBIKJIIOUaTesei 0e3 BhI- 3,24+20% 2,5£20% (I, =250 A)
JICPKKU BPEMEHH, KA . | 4,0£20% | 4,0£20% (1, =400 A) o
(IIpeIeTbHBIH TOK Cerek- [TepemeHHBI 5.0420% 6.3420% (I, = 630 A) 2042,0 12,5+20% 31,0
THBHOCTH) 6,3120% | 7,0£20% (1, = 1000 A)
7,0£20%
1,5£20% (1, =250 A)
+209 ’
. 2,4£20% 2,4120% (1, =400 A)
[Tocrosunsiii | 3,8+20% 30 9,6+20% 57,0
3,8420% (I, = 630 A)
6,0+20%
6,0+20% (I, = 1000 A)
[lepemennslit 80;
330 B 50,5 135 55 135 63+
[IpenenpHass KOMMyTAaIK- I o
OHHAas CIIOCOOHOCTB, KA epggdg }];HHH 28,6 33,5
(melicTBytoIIEE 3HAUCHUE) - -
OCTOSIHHBIH
440 B 110 100 160 100

* — 1A BBIKJIIOYATENIel ¢ HOMUHAIBHBIM TOKOM 2000 A



Ta0muna 2.14

VYcraBku noaynpoBoIHUKOBBIX pacuenuteneidt MPT1 (puc. 2.27), MPT2
(puc. 2.28) nepemenHoro Toka u pacuenurteneit MPT6 (puc. 2.29) nocrosiH-
HOTO TOKa BeIKIIodaTene TunoB BAS3 41, BAS5 41, BAS3 43, BAS5 43

[Ipenensr nomycTUMOro OT-
3HaueHue yc- KJIOHEHU YCTaBOK
HaumenoBanue nmapamerpa TABOK Mepemertioro | Toctosmo-
TOKa ro TOKa
v 0,4; 0,5; 0,6;
CTaBKH HOMH- HepeMeHgF{loro T0- | 07 0'8. 0.9-
HaJIbHOIO TOKa /p, Ka ’ 1’ 0? 1’ 1’ ’
KpatHbie /y IlocTossarOrO TOKa | 0,63; 0,8; 1,0
neperpyske I 1,25 1,15...1,35
2 1,6...24
3 2,4...3,6 |
4 3,2..48
YcTaBKHU 110 TOKY 5 2060
cpabaTbIBaHMs, KOPOTKOM 3aMBbI- 6 2 2 I8 70
KpatHble [, Ipu kauuu [ 7 XY ALLEER)
8 6,4...9,6
9 7,2...10,6
10 8,0...12,0
4 3,2...48
neperpyske () 8 6,4...9,6
61, 12 9,6...14,4
16 12,8...19,2
4 3,2...48
neperpysie (i) 8 6.4..9.6
YcraBku 1o Bpe- " 16 %3 12.8... 19’2*3
MeHHU cpabaThiBa- MTH. 0,02...0,04 0,(}3. ..0,04
HU, C, [IPU: 0,1 0,08...0,12
0,15 0,12...0,187 |
KOPOTKOM 3aMbl- 0,2 0,18...0,22"
KAHUH f 0,25 0,225...0,275"
0,3 0,27...0,33"
0,35 0,315...0,385"
0,4 0,36...0,44"
0,4 0,32...0,48
YCTaéaKI/I Mo TOKY | oaHO(}a3zHOM KO- 0.6 048 072
cpalOaTbIBaHUA, OTKOM 3aMBIKa- > S B
Kp%THI)IC I, npu: P aun 1 :2 (1)’?) 0663“'(1)’36

" [Ipu HomuHansHOM TOKe BhIKItOuaTens Iy = 1000 A u [, = 1600 A ycraBky Toka 1,1 He
MPUMEHSTb.

*? Tomnbko mst MPTI.

"3 Eciu 10 BOBHHKHOBEHHSI KOPOTKOT'O 3aMbIKaHMsI TOK B IVIaBHOM 1ienu Obl1 He Huke 0,7
HOMUHAJILHOTO Paboyero Toka pacuenuTens (yCTaBKH).

"y Beikmouareneii BA53 41 u BAS3 43 YCTaBKa ONpENEAeTCs 3HAUEHUEM TOKa HJIEK-
TPOMarHUTHOTO PACUENUTENS TOKA.
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Ta0muna 2.15

VYcraBku moaynpoBOIHUKOBBIX pacuenutesnet MPT4 (puc. 2.28) nepeMen-
HOTO ToKa u pacuenuteneit MPTS (puc. 2.29) nocTossHHOrO TOKa BBIKIIIOYA-
tenen TunoB BAS5S3 41, BA5S5 41, BAS3 43, BAS55 43

[Ipenensl JOTyCTHMOTO OTKIIO-
3HaueHue ycra- HEHHS YCTaBOK
HaumeHnoBaHue napamerpa BoK
ITepemennoro | IlocrostHHOTO
TOKa TOKa
V CTABKH HOMI- HepeMeI—iI;IOFO 0,4;0,5;0,6; 0,7;
TOKa 0,8;0,9;1,0; 1,1
HAJLHOTO TOKa
Iy, xparimie I, | T1OTTOMIOTO 0 63 0.8, 1.0
neperpyske /Iy 1,25 1,15...1,35
2 1,6...2,4
3 2,4...3,6
YcraBku o 4 3,2..4,8
TOKY cpabatbI- KOPOTKOM 3aMBbi- 5 4,0...6,0
BaHUs, KpaTHbIE a1 6 48...7,2
I, mpu: K 8 6,4...9,6
9 7,2...10,6
11 8,8...13,2
12 9,6...14,4
4 3,2..48
neperpyske (t;) 8 6,4...9,6
61, 12 9,6...14,4
16 12,8...19,2
4 3,2...4,8
neperpyske (t)
8 6,4...9,6
VYcraBku o 54, 16 12.8...192
GBffﬁfﬁifnipi MTH. 0,02...0,04” 0,02.. 0,047
mp: 0,2 0, 1§2. ..0,2
0,25 0,225...0,27
KOPOTKOM 3aMbl- 0,35 0,315...0,385 "
KAHHH £, 0,4 0,36...0,4 "
0,45 0,40...0,50™
0,55 0,49...0,60™
0,6 0,54...0,66

%

! [Ipyu HOMuHanbHOM TOKE BbIKIto4yaTens Iy = 1000 A u [, = 1600 A ycraBky Toka 1,1 He
MPUMEHSTb.

* (3

* Ecii 10 BOSHHKHOBEHHSI KOPOTKOTO 3aMBIKAHMS TOK B TIIABHOM IerH 661 He Hike 0,7
HOMUHAJILHOTO Paboyero Toka pacuenuTens (yCTaBKH).
* ~

3V Beicmouareneit BA53 41 u BAS3 43 YCTaBKa ONpENEIAeTCS 3HAYEHUEM TOKa AJIEK-
TPOMAarHUTHOTO PACLENUTENS TOKA.
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E=S1,1 I oE== 04
E=31.0 0 | yE=5035
E==09 |\, o5 tc| 1 LSE=03  4f, ¢
E=0.8 o] w[u] 7BE=310.25 o0/
E==0.7 -D - oeme - |y SESR0% 4
E=30,6 08E84 < 4 0,2
E=m0s L | 1> osems /0L /1> | sE=3000s
E=04 045316 2E=0.1 _E-I?
7 MHTI
8

Ay Ky,

Puc. 2.27. Obwuii éuo nuyesoti naneau oroka MPTI: 1 — ycmaeku nomunanbno2o
moka pacyenumens; 2 — 6KIIOHEHUE 3AWUmbl 0M 00HOMAZHO20 KOPOMKO20 3AMbIKAHUSL
(sblcmyn 6npaso — 6KJIYeHda, 6/1€60 — 6blK/lIOll€Ha),' 3 - ycemaeKku nmoka cpa6amb16aHu}l
3auumol om 00HOpA3HO20 KOPOMKO20 3AMbIKAHUS, 4 — KIIOUCHUE 3auumbl 0 nepezpysKu
(sblcmyn 6/1€e60 — 6KJIIOYeHda, 6blcniyn enpaseo — 8blKJZiOLl€Ha),' 5 — ycmaexKu 6bla€p9fCK1/l
BPeMEenU 3auumol Om KOPOMKO20 3AMbIKAHUSL, 6 — YCMABKU 6bLOEPIHCKU BPEMEHU 3AUUNDL
om nepecpysKu, 7 — ycmaseKu moka cpa6amb16aHuﬂ 3auiumusl Om KOPOmMKO20 3aMbIKAHUA,
8 — 6KIIOUEHUE BbLOEPIHCKU BPEMEHU 3AUUMbL OM KOPOMKO20 3AMbIKAHUS (6bICIYN 6 Npa-
60 — BKJIIOY€HA, 6]1€e60 — 8blK'JZiOLl€Ha)

1
|

E=431,1
E=31.,0
E=30.9
E=303
E=30,7
E=d0.6
E=40,5
E=304

(=]

6/ L7

Puc. 2.28. Obwuii 6uo auyesoti nanenu onoka MPTZ2: 1 — yemasku HoMuHanbHo2o moka
pacyenumens, 2 — 6KIOYEHUE 3AUUMbL ON Nepespy3KU (6bICMYN 61e60— GKIIOYEHd, 6bICIIYN
61PABO — GLIKNIOYEHA); 3 — YCMAasKU MOKA CPADAMBIEAHUS. 3QUUMbL 0N KOPOMKO20 3aMbIKA-
HUsL;, 4 — YCMaeKu 6bL0epIICKU BDEMEHU 3auunbl 0N KOPOMKO20 3aMbIKAHUA; 5 — YCMABKU
6bI0EPIHCKU BDEMENI 3aUUmMbl Om nepezpysKi; 6 — GKII0YeHUe 6b10ePHCKU EDEMEHU 3aUjUmbl
OM KOPOMKO20 3aMbIKAHUS (6bICHIYI 6 NPABO — EKIIOYEHA, 61e60 — BbIKIIOYEHA); 7 — 3auuma
om moKa 6KII0YEHUs. (bICIyNn 66epx — 6KIt0UeHa, 6HU3 — éviktouena). MPT 4 omauuaemcs
om MPT2 ycmaexamu moka cpabamuléanus 3auumsl on KOpomKo20 3amvikanus: 2, 3, 5, 6,

8, 9, 11, 12 u ycmaskamu 8b10epHCKU BPEMEHU 3aUuUMbl OM KOPOmMKo2o 3amvikanus: 0,2;
0,25; 0,35; 0,4, 0,45; 0,55; 0,6
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4

3
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MPTG6 I l/
1CI 0

I tys I,
I X 1-0,8-0,63 ; 16—8—4 IpX6—4—2 0,3—
7]

W

Puc. 2.29. Obwuii éuo nuyesoii nanenu onoxka MPT6: 1 — unouxamop nanuuus snex-
mponumanusi; 2 — py4ka yCmageok HOMUHANbHO20 moka pacyenumens 1,; 3 — exnouenue
3auumol om nepezpysKu (8blICmyn 61e60 — BKIIOYEHAd, 8NPABO — GbIKIIOUEHA), 4 — pyuKa
YCMAaBoOK MOKO08 KOPOMKO20 3aMbIKAHUA, 5 — BKIIOUEHUE PelcUMa MSHOBEHHO20 cpaba-
MbI8AHUS NPU KOPOMKOM 3AMBIKAHUU (8LICMYN 81€60 — BKIIOUEH, BNPABO — BBIKIIOUEH);
6 — pazvem «TECTy»; 7 — pyuka ycmagok eépemenu cpabamvi8aHusi 8 30He moKog nepe-
epy3Ku; 8 — pyuka ycmaeok epemenu cpabamvléanus 6 30He MOK08 KOPOMKO20 3AMbIKA-
Hus. MPT8 omauuaemcs om MPT6 ycmaskamu épemeHu cpabamvléanus 8 30He MOKO8
Kopomko2o 3amuvikanus nos. 8: 0,6, 0,4 u 0,2 ¢

\_J_

®  HE NPOU3BOAUT OTKJIKOYEHUE BBIKIIOYATENS MPHU HAMPSHKEHUU Ha BBI-
BoJ1ax ero katymku 0,55- Uy, ¥ BbIIIE;
® HE MNPENSATCTBYET BKIIOYEHMIO BBIKJIIOYATENS MPU HANPSKEHUM Ha
BbIBO/IaX €ro KaTymku 0,85- U,y U BBIIIE;
® [PEMNSTCTBYET BKIIOUCHHUIO BBIKJIIOUATENS MPU HANPSHKEHUW HA BBI-
Bojiax ero Karymku 0,1-Uyo, 1 HUAXKE.
Paccuutan nnst paGoThl B MPOAODKUTEIBHOM PEKHMME TPH HOMHUHAIBHBIX
HaIpPSKCHUSX
e 110,220 B noCTOSIHHOIO TOKa;
e 127, 220, 230, 240, 380, 400, 415, 550, 660 B nepemeHHOro TOKa
yactorou 50 I['.
CB0OOIHBIE KOHTAKThI JOMYCKAaIOT pabOTy Kak IMPU MOCTOSHHOM (JI0
220 B), tak u npu nepemeHHom (1o 660 B) Toke npu Hanpsokenuu (0,7—
1,2):Uyon- Harpy3o04Hsliil TOK B IPOAOTIKUTEILHOM pexuMe 10 4 A.
BcnomorarenbHble KOHTAKThl CUTHATU3AIMU aBTOMATUYECKOTO OTKIIIO-
YEHUs B MPOJOJDKUTEIIBHOM PEKUME JIOMYCKAlOT HAarpy3ky 2 A u paccyuTa-
HbI Ha HanpsbkeHus 10 380 B nepemenHoro Toka u 10 220 B nocTostHHOTO.
Jlns Beikmrouareneit BAS3 41, BAS3 43 (TokoorpaHW4YMBaromiero Mc-
MOJTHEHHUSI) MAKCUMAJIBHBIMHU PACIEMUTEIIMU TOKa SIBJSIOTCS TOJTYIPOBO/I-
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HUKOBBIE M DJIEKTPOMAarHUTHBIE PACLENUTENH, a JJIsl BbIKItouaresned BASS
43 — TOJIbKO MOIYNPOBOJHUKOBBIE.

DJIEKTPOMArHUTHBIE PACLENUTENN YCTAaHABIMBAIOTCA B KAKIOM IOJIFOCE.
HactpanBatoTcst Ha onpesieNieHHY0 YCTaBKy IO TOKY cpa0aThIBaHUS MpeaIpH-
ATUEM-U3TOTOBUTEIIEM U B YCIOBHUSX SKCIUTyaTalluU HE PETYIUPYIOTCS.

Pacuenurens nonynpoBoaHukoBbeiii Tuna MPT cocroutr u3 0Oioka
YIPABJICHUS MOJIYIPOBOJIHUKOBBIM MaKCHUMallbHbIM pacuenureneM (bVIIP),
u3MepUTenbHbIX eMeHTOB (TA1, TA2, TA3), BcTpauBaeMbIX B KaXKJIbIi MO-
JIOC BBIKJIIOYATENS, cTa0UIM3aTopa Toka (A1 BBIKIIOYATENed MOCTOSHHOTO
TOKA) U UCTIOJIHUTENIBHOTO iekTpomarauTa (K1), puc. 2.30.

brok ympaBieHus: NOTyIPOBOJHUKOBBIM MAaKCUMAJIbHBIM paCLeUTENEM
MPEJCTABISIET COOOM CaMOCTOSITENIbHBI HECMEHHBINA OJIOK, B KOTOPOM pa3Me-
IICHBI BCE ero AieMeHThl. Ha nmueBoit cropone KVIIP (puc. 2.27-2.29) pacrio-
JIOKEHA Tpo3payHasi CheMHasl KpbIIIa C AJIeMEHTaMU TPOBEPKHU pabOTOCTIOCO0-
HOCTH BBIKJTIOUATENSI U BBIOOpA MapaMeTPOB B YCIOBUAX IKCILUTyaTalld B COOT-
BETCTBUU C 3allIUTHBIMU XapakTepucTukamu (puc. 2.31-2.36).

[Tutanue Gioka ynpaBieHHs y BBIKJIIOUATENIEH NEPEMEHHOTO TOKa OCY-
HIECTBIISIETCS OT TPaHC(HPOPMATOPOB TOKA, & y BBIKIIOYATEIEH MOCTOSHHOIO
TOKa — yepe3 CTaOMJIN3aTOphl TOKA HANPSHKEHUEM OT TJIABHOW LEMU BBIKJIIO-
qaTelisd Uiu OT IOCTOPOHHEr0 UCTOYHHUKA TUTaHUS.

Tpexnontocuvle agmomamuyeckue @viknouamenu cepuu BASS5 (mpous-
BoguTenb OAO «Dnektpoanmnapaty, . Kypck). Beikiatouarenu u3rorariu-
BaIOTCS C MOJIYIIPOBOJJHUKOBBIM MAKCUMAJIbHBIM pACLIEUTENIEM TOKA Ha 0a3e
MUKpOKOHTpoJuiepa Atmega 16L. Texnuueckue (tabmn. 2.16) u 3aluTHbBIE
(puc. 2.37, 2.38) xapaKTepUCTHKU dTUX aBTOMATOB OTJIMYAIOTCS OT XapaKTe-
PUCTHK BBIKIIIOUATENIEW aHAIOTMYHBIX Mozeneil npousBoacTtBa OAO «Komn-
TaKTOp», T. YIIbSIHOBCK.

[TomympOBOIHUKOBBIM MaKCHMAaJbHBIA PACLEIUTENb TOKA B IKCILTyaTa-
MK 00eCTeuynBaeT HACTPOUKY M PEryIUpPOBKY (Tadm. 2.16):

®  YCTaBKM HOMHHAJIBHOT'O TOKA PaclEIUTES;

e  THWIIA 3aIIUTHOM XapaKkTepucTtuku (puc. 2.37, 2.38);

®  YCTaBKH IO TOKY cpabaThIBaHUs B 30HE KOPOTKOT'O 3aMBIKaHHUS;

®  YCTaBKH IO BPEMEHH cpabaThIBaHUS B 30HE MEPETPY3KHU;

®  YCTaBKH IO BpeMEHH cpabaThIBaHMs B 30HE KOPOTKOTO 3aMbIKAHUS;

®  YCTaBKM IO TOKY cpabaThIBaHUS MPU OJHO(A3HOM KOPOTKOTO 3aMbl-
KaHUH.

Hannuue B aBTOMaTHUECKHX BBIKIIIOUATENAX BASS ONMOIHUTEIBLHBIX
COOpPOYHBIX €IMHHI] U MEXaHU3MOB OTPAXKEHO B CTPYKTYpPE HUX YCIOBHOIO
ob6o3naueHus (puc. 2.39).
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Puc. 2.30. Cxema snekmpuueckas npuHyunuaivbHas 8viKatouameneli nepemeHHo2o
moka: Kl — pacyenumenv ne3a8ucumvlil, OH Jice UCHOIHUMENbHBII INEKMPOMASHUM
BVIIP; BPI] — 610K pe3ucmopos u 0uo0os (YCmaHasiueaemcs moibKo Ha 8blKIoYamen
C He3asUucumvbim pacyenumeiem Hal’lp}l()fCEHZ/lﬂ)
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Puc. 2.31. Bpemamokosas xapaxmepucmuka vlKIouameneti nepemeHHo20 moxd
BA53 41 u BA55 41 ¢ 6nokamu MPTI1, MPT2, npedenvt 0mKIOHEeHUl YCMABOK CM.
mabauyvt 2.13, 2.14

1,=250, 400, 630, 1000 A

1,=1000 A
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Puc. 2.32. Bpemamokosas xapaxmepucmuka evikiiouamesieli nepemMenHo20 moxa
BA53 41 u BA55 41 ¢ 6aokom MPT4, npedenvt omkioHeHutl ycmagox cm. maoiu-
yot 2.13, 2.15
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Puc. 2.33. Bpemamokoeas xapakmepucmuka 6viKiioduamenel nepemeHno20 mokxda
BA53 41 u BA55 41 ¢ 3awumoii om 00HOMA3HBIX 3aMbIKAHUL, Npedeibl OMKIOHe-
HUll ycmagok cm. mabauyy 2.14
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Puc. 2.36. Bpemamokoeas xapaxmepucmuka @viKiiouamenel nepemeHno20 mokxda
BA53 43 u BA55 43 ¢ 3awumoii om 00HOMA3HBIX 3aMbIKAHUL, npedeibl OMKIOHe-
HUll ycmaesok cm. mabauyy 2.14
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Tabmuna 2.16

ABTOMaTHYECKHE BBIKIItOUarenu cepun BASS

Tun BeIKITIOUATENIS

HaumenoBanue napamerpa
BA55-41 BAS55-43
Yucio moarcoB 3
HomunaneHoe pabodee HanpspKeHNE B LEH T1e-
690
peMeHHoro Toka, U, B
HomuHansHBIA TOK BBRIKIIOYATEId, I, A 1000 1600; 2000

YcTaBku HOMHUHAJILHOT'O TOKA MOJIynmpoOBOAHU-

0,36; 0,4; 0,45; 0,5; 0,56; 0,63; 0,7;
KOBOT'O PacIENuTeNs B KPATHOCTH K HOMUHAJb-

0,8;0,9; 1,0
HOMY TOKY BBIKJIFOUATEIIs
YcTaBKU 110 BpeMEHH cpabaThIBaHUS ITPH TOKE 2:4;8; 16"
6-Ir, tr, 2;4;8; 127

Y CcTaBKH 10 TOKY cpabaThIBaHHUS B 30HE KOPOT-

1,5;2;3;4;5;6;7,8;9; 10
KOTI'0 3aMBIKaHHS

VYcraBku 1o BpeMeHu cpabaTtbiBanus B 30He ce- | wrH.; 0,1; 0,15; 0,2; 0,25; 0,3; 0,35;
JIEKTUBHOCTH, tsp, C 0,4

HomunansHas pabouast HanOoJIbIIas OTKITIO-
Yalolas ClocoOOHOCTh, /s, © HOMHUHAIbLHAS
npeenbHas HanOOoJIbIIast OTKIIFOYAOIas CIIo-
COOHOCTD, Icy:

— nipu HanpspkeHun 400 B u koapdunmente 55 63
MomHocTH 0,2, KA

— nipu HanpspkeHnn 690 B u ko punmente 335 33.5
momHocTH 0,25, KA ’ ’

*1 — nyst oOpaTHOKBAIPATUYHON 3aBUCUMOCTH 3aITUTHON XapaKTePUCTUKH, puc. 2.37,;
*2 — st 00paTHOKYOMYECKOM 3aBUCUMOCTH 3aIMTHON XapaKTepUCTUKH, puc. 2.38.

He3zaeucumpwiit pacuyenumens o0ecrieunBaeT OTKIIOUYECHHUE BBIKIIOYATE-
75 nipy nojade HarpskeHus ot 0,7 no 1,2 HomuHanbHOro 3HayeHus. [lkana
HOMMHaJIbHBIX HanpsokeHui: 230 u 400 B mepeMeHHOTro TOKa 4acTOTOu
50/60 I'u, 220 B 11ocTOSHHOTO TOKA.

Bcnomozamenvnsle u cuzHaibHble KOHMAKMBL PACCUNTAHBI HA PabOTy
B IIEMAX MEPEMEHHOTO ToKa HanpsbkeHnueM 48, 127, 230, 400 B u mocTosHHO-
ro Toka HanpsbkeHuem 24, 110, 220 B. Tok Harpy3ku 3aBUCUT OT Hampsixe-
HUS ¥ U3MeHsieTcs B npenenax 0,2—4 A.

Ilpunyunuanvnvlie 31eKmpuueckue cxemsvl BbiKIIOUarenein BASS
IIpeACTaBIICHBI Ha puc. 2.40.
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Puc. 2.37. Obpammuoxeadpamuunas 3a8UCUMOCIb 3AUUMHBIX XAPAKMEPUCTIUK
asmomamudeckux evikaouameneu BAS5SS
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Puc. 2.38. Obpamnokybuueckas 3a6ucumocmos 3auumHulX XapaKkmepucmuxk aemo-
mamuyeckux gvikmouamene BA5S5
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BASS —XX— X X XX X X

— XX

YXJI3

Tun BEI-
KJTIoYaTens

HoMuHanLHEIIT TOK:
41 — 1000 A;
43 - 1600, 2000 A

Yuc10 moJTr0CoB: 3

3—-CHOHpr0BOHHHKOBHM
MaKCUMAJIbHBIM PaCUCIIUTCIICM

TOKa

Kiaumaruueckoe
HUCIIOJIHEHNE

CreneHp 3aIuThl:
IP20 — BBIKITIOUATEIIS;
IPOO — BEIBOZIOB

JlonosHUTEIbHbIE MEXAHU3MBI:
0 — orcyrcTBYET

JlonosnHUTEbHBIE COOPOYHBIE €IUHU-

LbI: B COOTBETCTBUH ¢ Taduuein 2.17

YCTaHOBKH:

MOJHEHUE;

Bun npuBoga B coueTaHuu co Criocooom
1 — py4HOIi MPpUBOJ, CTAIIMOHAPHOE UC-

3 — 3IEKTPOMAarHUTHBIN TPOBOJI, CTALNO-
HApHOE UCTIOJIHEHUE

Puc. 2.39. Cmpyxmypa ycroenozo obo3nauenus gvikirouameneii cepuu BA5S

Tabmuna 2.17

CodeTanue TOMOJTHUTEIHHBIX COOPOYHBIX ¢THMHMII

CurHa-
KommuecTtBo Bcrmomora- KOJH4eCTBO J10- JIbHBIH
TEJIbHBIX KOHTAKTOB (CBO- HOMANTEILABIX KOHTAKT,
HezaBucumerii -
00HBIX) BCIIOMOTaTEJIbHBIX BCIIOMO
pacuenuresb rareib-
Ycnos- KOHTaKTOB (CBO- B
HOE Pa3MBIKAIOIINX 0omHbIX) KOHTAKT
0003Ha- CHTHa-
YEHUE | 3aMpI- C DJIEK- JIM3alHn
¢ py"- TpoMar- aBTOMa-
Karomux |\ ypiv 3aMbl- | pasmbl- | BA55- | BA55- | Tuue-
HUTHBIM
MPUBO- KaIOIUX | KAFOIIHUX 41 43 CKOro
oM MIPUBO- OTKITIO-
A0M YeHUS
00 — — — — — — + —
11 2 1 2 2 S + —
18 1 1 2 2 + + —
45 — — — — — — + +
46 2 2 1 2 2 — + +
47 1 2 1 2 2 + + +
51 2 2 1 — - S + —
52 1 2 1 — — + + S
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Puc. 2.40. IIpunyunuanvhvie snexmpudeckue cxemvl svlkaouameneu cepuu BASS
be3 (a) u c (6) oonornumenvuviMu cOOPOUHLIMU eOuHUYaMU: BPJ] —610K pesucmopos
u 0uooos; MPT — makcumanvhuwiti pacyenumens moka, BI'P — 610k eacawux pe3ucmopos;
JIM — ouoonwiii mocm; IIBMPT — nonynpo8ooHukoswlii 610Kk MaKCUMAaibHO20 pacyenume-
a1 moka, SI1 — cuenanvuovii konmaxkm; S2.1-S2.4 — ecnomocamenvHvlie konmaxkmsi, K1 —
Hezasucumulil pacyenumens, TA — mpancghopmamop moxa; Ul — nanpsoicenue numanus
He3asucumozo pacyenumens, SB1 — KHOnOUHbIl GbIKIIOUAMEND 2IEKMPOMACHUMHO20 NPU-
600a, SB2 — knonounwlii 8bikIOUaAMENb HE3ABUCUMO20 PACYENUMes
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Asmomamuueckue gvikntouamenu cepuu BAS57. DNEKTPOHHBIMU paclie-
MUATEJISIMA OCHAIAatoTCsl BoiKtouatenu BAS57-35-35 u BAS7-39-35 npowus-
BojcTBa OAO «/IMBHOTOPCKMIT 3aBOJI HU3KOBOJIBTHBIX aBTOMATOBY». X Tex-
HUYECKUE JIaHHbIE TIPUBECHBI B Tabnuile 2.18, a 3amuTHBIE XapaKTEPUCTUKU
Ha puc. 2.41-2.43. bonee noapoOHas nHGOpMAIKS O BBIKIIOYATEIISIX TaHHOU
cepuH JaHa B pazzgene 2.2.

Tabmuua 2.18

XapakTEepUCTUKH JICKTPOHHBIX PACHECTIUTENICH 1 KOMMYTallMOHHbBIC

BO3MOKHOCTH BbIKitouareneit BAS7-35-35 u BAS7-39-35

1 o 1 o
= & |maB S oo
< g g =~ § = S = m* s
§“ % = g % § 3 g g QN HomunannHas npeacabHas
S = e g2 2 = £ 98 ;a HauOoJIbIIask OTKIIIOYAL0-
w| = ’E = o S = = = S* 3 g O | mas criocoOHOCTh (Icy), KA
s| 2 7 < I B LERB|E ¢ 8E
5| o 5 - S 229E| 28| =]
N A st § MB A & o S 22l wR =
2 M [SENS) § n 8 L% = é‘é =S
Bl o S & R = = PRISEE|lE Q
28] gF |iE{E3lElsz|ig
2| s & |Es|3Z$E|28|=:
=TE 2 2 25| 5 0= 7 Eol& 2
= 2 3 SE[SESA|E5|9E
§ % %“ %g B % ‘é; 8*9:3 380 B| cosp {660 B| cosp
Q =
= = s |EE=s|g ™ EE
S i = s &L 9 s 3
o [ ) HO ¢ = | & 5
a o =& |2 |»°
40; 50; 55; 60;
65; 70; 75; 80;
100 | 85;87,5;90;
92.5; 95; 97,5;
100
e 64; 80; 88; 96; 1,5:
‘m? 104; 112; 120; | 3. 6. 0,05; 2: 4
| 160 | 128;136;140; |77 | 152345 | 0,15 | 2
< 156; 160 | 18 05 | 10
F 100; 125; 137,5; 12
150; 162,5; 175;
187,5; 200;
250 | 212,5; 218,75,
225;231,25;
237,5; 250
e 160; 200; 225; | (.5 0;
320 ] 250;285:320 | 70| (5. 9.3.5.| OL;
e} 9 & 9y Ly Dy Iy
N T ] 0,2, | — 20 | 0,25 9 0,3
2| 630 | 3205 360; 400; 4;8;| 7,10 0.3.
M 450; 500; 630 | 12 0’ 4’

*] — Bpems cpaGaThiBaHus B 30He TOK0B K3 mpu 1,"t=const HOpMUpPyIOTCs pH 71,;
*2 — ycTaBKa onpeAesseT 3HaYeHUE NPEAEIbHOI0 TOKA CEJICKTUBHOCTH
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V.4
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s (71,)
[=1,5..12],

) (e — —
y

I ~1...10c
't OFF H=

0,1

0,01
0,1 1 35 10 3050 /I

Puc. 2.41. Bpemsmoxoevie xapaxmepucmuku evikmiouameneti BA57-35-35 ¢ I t
OFF': 1, — nomunanshviii mok eviknouamens; Ly — mok cpabamvléanus 6 30He MOK08 Ko-
POMKO20 3aMbIKAHUS ¢ 0OPAMHO3ABUCUMOLL 6peMamoKo6ol xapakmepucmuxoii (I,'t=const)
U He3a8UCUMOU 3a0epaiicKoll cpabamvisanus, 1, — mok cpabamwviéanusi 8 30He MOK08 KO-
POMKO20 3aMbIKAHUS C MCHOBEHHBIM CPAOAMbBIBAHUEM, T, — 6peMs CPAOAMbIBANUs 8 30HE MO-
K06 nepecpysku npu 61, s — 8pems cpabamvléanust 8 30He MOKOB KOPOMKO20 3AMbIKAHU
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Puc. 2.42. Bpemamokosvie xapakxmepucmuxu eviknouameneu BA57-35-35 ¢ Pt
ON: I, — HomuHanbHbLl MoK ebikmovamens, Iy — mok cpabamuvléanust 6 30He MoKo8 Kopom-
K020 3aMbIKAHUS C 0OPAMHO3ABUCUMOLL BPEMAMOKOBOL XAPAKMEPUCTIUKOL (In2t=const) uiu
HE3ABUCUMOTL 3A0EPICKOLL cpabambléanus; I; — mok cpabamvléamus 6 30He MOKO8 KOPOMKO2O0
3AMBIKAHUSL ¢ MCHOBEHHbIM CPAOAMBIGAHUEM, 1. — 8PEMSL CPADAMBIBAHUS 8 30HE MOKO8 nepe-
epy3ku npu 61, tsg — 8pemsi cpabamvléaHus 8 30He MOKO8 KOPOMKO20 3AMbIKAHUSL
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Puc. 2.43. Bpemamorxogvie xapakmepucmuxu eviknouameneiu BA57-39-35: I, — no-
MUHATBHBI MOK 8bIKIIoYamens, lq — mok cpabamuléanus 6 30He MOK08 KOPOMKO20 3aMbIKA-
HUsL ¢ OBPAMHO3ABUCUMOTI BDEMAMOKO80IL xapakmepucmukoii (I,°t=const) unu Hezasucumoi
3a0epaHCcKOll cpabamvl8anust; t, — pemMsi cpabamvléanusi 8 30He MoK08 nepeepyku npu 6l,;
tsd — 8peMsl cpabamvl8anust 8 30He MOKO8 KOPOMKO20 3AMbIKAHUSL
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Asmomamuueckue eviknouyamenu ceputi BA53, BA54, BA55 u BA75 c
nOYNPOBOOHUKOB8bIM pacyenumenem (pere BIIP). X TexHUYecKrue XapakTe-
pucTuKH nanHbl B Tadiuie 2.19. XapakTepucTrka 3aiuThl — OTPAaHUYECHHO 3a-
BHUCHUMAs, a JUIsl CEJICKTUBHBIX BBIKJIIOUATENICH — TPEXCTyeHYaTas.

OO6o0111eHHas 3allUTHAsT XapaKTePUCTUKA BBIKIIOUATENeH MePEMEHHOTO
TOKa npuseqeHa Ha puc. 2.44. Pene BIIP nonyckaer cTyneHuyaryro peryiu-

POBKY:

t,C
500
\\

N
100
50 \\\\

\'\\\ \\

ANANA NI

10 \\\
N

5 NI

\\
N
l\'\
1
0.5 ¢A ¢Fb ¢eB| I (91
;\
K/IH
0,1 s
0’05 lllllllllllllllllllllllllllllllllllllllllllllllll
|
0,01 —
1125 2 3 45 10 20 1

pach. HoM

Puc. 2.44. 3awummnsie xapakmepucmuku evlKrouamesnel nepemerHHo20 MmoKa ceputi
BA53, BA54, BA55, BA75 ¢ noaynpo8oOHUKo8biM pacyenumeem.
Hanuuue pecynuposku 6 mouxax I, /[, K, JI, M 3a6ucum om muna u HOMUHanibHO20 MoOKa
8bIKIOYAmens

® HOMMHAJIBHOIO TOKA PACUENUTENS [y pacy (TOK CpaOATHIBAHMS 3ALLUTHI
OT IEePETPY3KH COOTBETCTBYET TOKY 1,25-1y pacu);
e ToOKa cpabarbiBaHus oTceuku /., (Touku A, b, B, I, /]);

® BpPEMEHHU CPabdaTHIBAHUSA 3ALUTHI OT NEPETPY3KHU [y IPU TOKE 6+ pacy
(Touku E, K, N);
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Tabmuma 2.19

Brikmouatenu tuna BAS3, BAS4, BASS, BA75 nepeMeHHOro ToKa Ha HarnpsbkeHue 10 660 B

v8

Homm- Perynupyemsbie ycTaBKU MOJTYTIPOBOTHUKOBOTO Tok cpaba-
U pacuenurens I, rpu | TBIBAHNS [IKC* B | OITIKC*
Tun TOK BbI- L L e NepBOi Lend | B UEnu
1 I le.my € TIPH | 7 crynenn | 380B, | 380B
Kmodarens | P = fe o, C TOKE e omHodas- 3aIUTHI KA , KA ,
1 1 “o K3
IH. B> A H.B H. paciy 6IH paci HBIX ]C. s KA
BAs3-37 | 00 20: 4 8; 16 475 | 53
400 23,57
BA53-39 | 160; 250; 10+
400; 630 >3 60
BAS3-41%** 1000 5. 3. 5. T 135 140
BAS53-43 1600 B — — 135 140
Basa-37 | U0 | 06308 87 —
. . ) 10
BA54-39 40%’3%00’ 100 —
BA54-41 1000 2;3; 5, 7** 150 160
BAS5-37 16(‘);0%)50; 20 32,5 38
2:3:5:7; 0,1;0,2;
. . 10 0,3
BAS55-39 11%(())’ 2653% 25 47,5 53




¢8

OkonHyanue Tadaunsl 2.19

Perynupyemsbie yCTaBKU IOJIyIIPOBOJHUKOBOIO Toxk cpaba-
Homn- aclenuTeNs L., THIBAHHS OITKC*
HaJIbHBIH Pactl I — IIpu . IIKC* B
Tun TOK BBI- I I te.u, C, IPH — 1 H. pact HCPBOH enm B IICIIN
KJIIouaTe- % 7 = fe o, C TOKE Ly pac oxHOpas3- zz}l;iffg 380 B, kA 3%((23’
s Iy g, A e et 651 paci Hex K3 L. irn, KA
BASS-41%*** 1000 25 55 60
BAS55-43 1600 9.3 5: 7 31 80 85
0,63; 0,8; 59593 0,1; 0,2;
BA75-45 2500 ’ 1’0’ ’ ’ 6 3’ ’ 4;8; 16 1,25 0,5-1 36 60 65
- 2500 36
BA75-47 70 75
4000 2;3;5 45

* TIKC — npenenbHas koMMyTannoHHas ciocodHocTh Boikmtoyatens; OITKC — onnopasosas [IKC; npuBeneno neicTByroliee 3Haye-

HHUEC TOKA.

** Tok cpaOaTbIBaHMs 3JIEKTPOMarHUTHOTO pacuenutess paBeH 120% HanOobIel yCTaBKU OTCEYKH MOITYTIPOBOAHUKOBOTO PACLICTTUTEIS.

*#* BA53—41 — TOKOOrpaHUUYMBAIOLIHE C MOTYIIPOBOJHUKOBBIMH U 3JIEKTPOMArHUTHBIMU MaKCUMAaIbHBIMU PACLIEIUTENISIMU TOKA JJIS 3aLH-

ThI B 30HE TOKOB TIEPErPy3KH M KOPOTKOTO 3aMbIkaHus (Tadi. 2.20; puc. 2.45-2.47); BA55-41 — ¢ nonynpoBOTHUKOBHIMH MaKCUMaIbHBIMHU
paclenuTeNsIMHi TOKa C BBIIEPKKONH BPEMEHHU IS 3aIIUTHI B 30HE TOKOB TIEPETPy3KU U KOPOTKOTO 3aMbIkaHus (Tab:. 2.20; puc. 2.48-2.50).




e BpeMms cpabaTbIBaHUSl OTCEUKH f., (Touku K, JI, M) nns ceneKTUBHBIX
BBIKJIFOYATENEH.
Hayayio 30HpI TOKOB MIHOBEHHOT'O cpadaTbiBaHMs Ha puc. 2.44 mokaza-
HO YCJIOBHO, 3HAYEHUE TOKA MTHOBEHHOIO cpadaThIBaHUS Iy 3aBUCUT OT
HOMMHAJIFHOTO TOKa BhIKIMtouatTens. [lITpuxoBoit muHue o60o3HaueHa Xapak-
TEPUCTUKA cpabaThIBAHMS OTCEYKU HECETIEKTUBHBIX BBIKIIIOYATEIEH.

Tabmauma 2.20
TexHuyeckre XapakTEPUCTUKH BBIKIIIOUATENIEH iepeMeHHoro Toka BA53—41
u BA55-41
Turn BeIKITIOUATEIIS BA53-41 BA55-41
B TOKOOTpaHU- CEJIEKTUB-
HJT 3aIHATHI o "
YUBATOIINH HBII
Hq . 250,
OMHHAJIBHBIA TOK AJIEKTPOMArHUTHOT'O MaKCUMaJIbHO- 400 1000 L
ro pacuenurens, A 600,
HoMuHansHBIN TOK MOTyTPOBOAHUKOBOTO MaKCUMAaIIb- 630, 800, 1000 630, 1000
HOT'O paclenurens, A 800
HomunansHoe HanpsbkeHue, B o 660 no 660
YacToTta nepeMeHHOro TokKa, ' 50 u 60 50 u 60
YwucIio morocoB 3 3
YcTaBka 1o TOKy cpabaTbIBaHUS JIEKTPOMAarHUTHOTO 10 L
MaKCHMaJIbHOTO PACIeUTENs TOKA, KpaTHAS [yoy
B 30HE TOKOB 2, 2,
KOPOTKOI'0 3a- 23,57, 13,1 2,35, |3,
MBIKAHU S 10 57’ 7,10 57’
10 TOKy cpada- B 30HE TOKOB
TBIBaHUS, KpaT- 1,25 1,25
neperpy3kKu
HBIE [y, pacnt
YceraBku nosrympo-
B 30HE OJIHO-
BOJHHUKOBOI'O MaK- (bA3HOTO KOPOT-
CHMAaJIbHOTO pacLe- p — 1 1
KOT'O 3aMBbIKa-
[TUTEIIS
HUSA
B 30HE TOKOB 4.8 16 4.8 16
MEPETPy3KHU > >
0 BPEMEHH Cpa-
6aTLIBaHI/Iﬂ, C B 30HC TOKOB
KOPOTKOTO 3a- — 0,1;0,2; 0,3
MBIKaAHUS
Bepxwusis rpanuiia 30HbI CEIEKTUBHOCTH, KA (JIeHCT- L 25
BYIOIIIEE 3HAUCHUE
[IpenenbHast KOMMyTaIlMOHHASA CIIO- 380B 135 55
COOHOCTB, KA (ZIelicTBYyIOIIIEE 3HAYE-
HU€) TIPU HATIPSKEHUH 660 B 33,5 33,5
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Puc. 2.45. Bpemamokosas xapaxmepucmuka aemoMamuyeckux evlKaouamerel
BA53-41 ¢ HomunanbHbIM MOKOM NOJIYNPOBOOHUK0B8020 pacyenumens 630 A
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Puc. 2.46. Bpemamokosas xapaxmepucmuxa agmomamuyecKux GulKaodamenell
BA53-41 ¢ HomunanvHbiM MOKOM noynpo8ooHuKosoco pacyenumens 800 A
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Puc. 2.47. Bpemamokosas xapaxmepucmuxa agmomMamuyecKux GulKaodamenell
BA53-41 ¢ HomunanvHbIM MOKOM NOYNPo80OHUK0B8020 pacyenumens 1000 A
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Puc. 2.48. Bpemamoxosas xapakmepucmuxa aemomMamuieckux GulKiroyamenell
BA55-41 ¢ HomunanbHbIM MOKOM NOTYNPOBOOHUK0B8020 pacyenumeins 630 A
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Puc. 2.49. Bpemamorosas xapakmepucmuka aémomamudeckux evlKaoyameneu
BA55-41 ¢ HomunanvHbiM MOKOM NOYNPo8ooHUK08020 pacyenumens 800 A
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Puc. 2.50. Bpemamokosas xapaxmepucmuxa agmomamuyecKux GulKaodamenell
BA55-41 ¢ HomunanvHbIM MOKOM NOIYNPOBOOHUK0B8020 pacyenumens 1000 A

Pene BIIP He pearnpyeT Ha anepuoguyYECKyH0 COCTABJISIOUIYIO ITyCKO-
BBIX TOKOB 3JIEKTpOJBHUTarenell B TedeHue ogHoro nepuona. Kosadouuuent
Bo3Bpata pene 0,97-0,98. Pazdbpoc Toka cpabarbiBaHUS C Y4E€TOM BCEX
BIUSIOMIUX (PaKTOPOB COCTABIISET:

o +30% sl
o +20% nnsa ..

Pazbpoc Toka cpabaThiBaHUSI MEPBOM CTYNEHU 3AIMUTHI /.y JOMYCKA-
€TCsl TOJBKO B CTOPOHY €ro yBenuueHus. Pa3dopoc BpemeHH cpabaTbhiBaHUS
celleKTUBHBIX BbIKItovaTeneil npu K3 cocraBmser +0,02 c¢. J[nutenbHOCTH
npotekanus Toka K3, mpu koTtopoil eimie He cpabaThiBaeT CEJIEKTUBHAS OT-
ceuka, cocramisier npu ycraBkax no mxkaine 0,1; 0,2; 0,3 ¢ COOTBETCTBEHHO
0,05;0,15u 0,25 c.
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W cTouHMKOM OMepaTUBHOrO TOKa MOJIYIPOBOJHUKOBOIO pesie, odecrie-
YUBAIOIIMM OTKIIIOUCHHE BBIKIIOYaTeNns mnpu K3, SBISIOTCS BCTPOCHHBIE
TpaHchHOpPMAaTOPHI TOKA.

[To 3aka3y pesne BIIP moxeT ObITh BHIIOJHEHO O€3 3alIUThI OT Tepe-
Ipy3KH, a TaKke ¢ 3amToi oT oaHo(pa3HbeiXx K3, cpabaTeiBatonieil npu Toke
onnodasnoro K3 ne menee 0,51 pacy ¥ HE 00s€E Iy pacy (TOK CPaOATHIBAHUS
HE PEryJUpYyeTCcsi), C YCTAaHOBJICHHON BBIACPKKOW BPEMEHU — JIJIsl CEIEKTUB-
HBIX U 0€3 BBIACPKKH BPEMEHU — JIsl HECEJIEKTUBHBIX BbIKIIoUaTesneil. Xa-
paKkTepUCTUKa 3alUThl 0T oAHO(a3HbIX K3 orpaHmyeHHO 3aBUCUT OT TOKa
(puc. 2.51).

t,C
0,7 //]
0,6 %
- %
0,4
o 1
O 3 LN 777 A7,
9 L L LN LN L L L L L AL L LS
2
Y I7TAT77 77777 A7 7 7777
0’2 220727227 LLLALLIANI
3
0,1 A !

227 VOIS

1 2 3 4 511213)/[

H. pacig

0

Puc. 2.51. Xapakmepucmuka 3awumer om oonogasznvix K3 ewvixnouameneti ¢ no-
JIYNPOBOOHUKOBBIM pacyenumenem: cerekmuenvix BA55 u BA75 ¢ yemaskamu épemenu

cpabamuiganus omceuxu 0,3 ¢ (kpusas 1); 0,2 ¢ (xkpusas 2); 0,1 ¢ (kpusas 3) u Hecenex-
musHvix BA53, BA54 (kxpusas 4)

Asmomamuuecxue evixnrouamenu ceputi BA83 u BASS (tabn. I11.1 u
Tabn. 2.21) mpeaHazHauyeHbl ISl SKCIUTyaTalldd B AJIEKTPOYCTaHOBKAax, a
TaK)Ke JIOMYCKAeTCS HUCIOJIb30BaTh MX JJISl MPSAMBIX MYCKOB aCMHXPOHHBIX
JBUTATENICH C KOPOTKO3aMKHYTHIM POTOPOM M OTKIIIOUEHHUS BPAIAOIIUXCS
neurateneit. [{ludper B 0003HaueHNN BBIKITIOUATEICH 03HAYAIOT:

83 — TOKOOTPaHUYMBAIOIINE BHIKIIOYATEIN C MOJIYIPOBOJIHUKOBBIMU H
AIEKTPOMATrHUTHBIMH PACIICTIUTEIISIMU;

85 — CeNEeKTUBHBIC BBIKIIOYATENHM C TMOJYIPOBOJHUKOBBIM pacIeNUTe-
JIEM.
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Tabmuna 2.21

TexHuyeckue TaHHbIE ABTOMAaTUYECKUX BhIKItouaresnen cepuit BA83 u BA8S

JlaHHBIE BBIKJIIOYATENICH [TapameTpsl BeIKIIrOUATENEH
YcraBku 110 TO-
Howmu- Ynero HomuHanbHeIl TOK | Ky cpabaThiBa- VYcraBku o
Tu Hamb- | pacuenurenei ¢ 00- | HUS AIEKTPO- | BpeMEHH cpalda-
HBIHI paTHO3aBUCUMOM MAarHuTHOTO TBIBAaHUS B 30HE
COB o
TOK, A XapaKTepUCTUKOM, A | paclenuTens, K3, ¢
1/ IHOM
BA83-41 1000 2;3 | 250; 400; 630; 1000 | 2;3;4;5;6;7 —
2:4;6 0,1;0,2
BAR5—-41 1000 2;3 | 250; 400; 630; 1000 2:3:5: 7 0.1: 0.2: 0.3

3anuTHbIC XapakTepucTuku Boikiatouareneii BA83—41 u BA85—41 npu-
BEJICHBbI Ha puc. 2.52 u puc. 2.53, COOTBETCTBEHHO.

Aemomamuueckuti goiknoyamensy BASS—43 (tabin. 2.22) ¢ 3I€KTPOHHBIM
paclenuTeseM Ha MUKPOIIPOLIECCOpe 00ECeYrBAET 3aIUTY OT NEPErpPy3KH U
KOPOTKOTo 3ambikaHus. TpeOyercs TOIbKO OJHA HAacTpoiika Juis Bcex (a3 u
HEUTpau, Npu 3TOM cpabaThbIBaHUE PACLEIUTEINS POUCXOIUT OJTHOBPEMEHHO
JUI BCEX TMOJIOCOB BBIKIOYATENsl. MUKPOMPOIIECCOPHBIN paclenuTelb He
TpeOyeT OTAENBHOrO MUTAHUS U TapaHTUPYET MPaBWIbHYIO pabOTy 3allUThI
IpU TOKE Harpy3ku He MeHee 15% OoT HOMMHAIBLHOTO Jake PHU HAIMYUU Ha-
NpsDKEHUSI TOJIBKO B OAHOM (a3e, oOecreurBaeT BHICOKYIO TOUHOCTh CpadaThl-
BaHUs1, HA/IEXKHOCTh U HE3aBUCUMOCTb OT TEMIIEPATYPbl OKPYKAIOIIEH CPEIbI.

Tabnuma 2.22
TexHnYecKne JaHHBIE aBTOMAaTHYECKOro BhIKIIIoUaTensa BA88—43

Homu-
H Homu-
OMU™ | yanpmas | FaTE"
M q HalbHAs | o HBIN
HoMmu- aKcu- oMH- pabouas P KpaTKo-
Manb- | Komu- | Hamp- | VYcTaBka nap- | ACTRHAL | o en- | Karero-
HaJbHOE " N Hau- P
HBIA HO- | 4eCTBO | HBIH | cpabaThl- |OobIIas HO BbI- pust
Harpsi- OompIas
KEHIIE MUHaJIb- | IIOJIIO- TOK BaHudA mo | OTKIO- |~ .- | JICPXKA- | mpume-
B ’ |HBIA TOK,| cOB | pacue- |Toky K3, A qafom%’[ yaromas Bael\’}l’m HEHUS
A HUTENs CIIOCO0- CII0CO6- TOK Icw
HOCTb | = O pu
]CS, KA t£0,25 C,
Icu, KA
CU» KA
1000; | Perynu-
400 1600 3 1250; | pyemas 50 50 20 B
1600 | (2—12)Tyou
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Puc. 2.52. Bpemsamokosble xapakmepucmuxky Omrio4eHus agmomamuieckozo 6ol-
xnrouamensi BA83—41
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Puc. 2.53. Bpemamoxosvie xapakmepucmuku OmxaO4eHusi agmomamuiecko20 6bi-
xnrouamensi BA85S—41

MuKpomnpoieccopHbIil paclenuTeNb BKIIOYaeT B cedst Tpu TpaHchop-
MaTopa TOKa, MUKPOIPOLIECCOPHBIM MOIYJb U OTKIIIOYAIOIIYIO KaTyLIKY, KO-
TOpasi BO3JICUCTBYET HEMOCPEACTBEHHO HA MEXaHM3M OTKJIIOUEHUS BBIKIIIO-
yatens. TpancopMaTtopsl TOKa, YyCTAHOBJICHHBIE BHYTPH KOPITyCa BBIKJIHOYA-
TeJs, MUTAIOT PACUENUTENh U BhIPA0ATHIBAIOT CUTHAJBI, HEOOXOAUMBIE IS
BBINIOJIHEHUS (DYHKIMU 3auuThl. [Ipy MoOsSBIEHUM CBEPXTOKA BBIKIIIOUYATEIh
OTKJIFOYAETCS MO/ BO3ACHCTBUEM OTKIHOYAOIIECH KaTylIIKH U 3aMbIKA€T KOH-
TaKThl CUTHAJIM3AIMU cpabaTeiBaHus pacuenurend. [lepeanss nanens Oigoka
MHUKPOTIPOILIECCOPHOTO paclienuTeNs ToKa3aHa Ha puc. 2.54, a B Tabnure 2.23
NPUBEJICHBl ONEpalMy MO0 HACTPOMKE pacUENHTENsi Ha ONPEIEICHHYIO 3a-
HMIUTHYIO XapakTEePUCTUKY (pHC. 2.55 u 2.56). OyHKINU 3alIUTHl BEIOUPAIOT-
CSl M PEryJMpYyIOTCS HENOCPEACTBEHHO HA NEPEIHEN NaHeNIN yCTaHOBKOH Iie-
pEKIIIoYaTeNne COrJacHO MPUBEICHHON MHEMOCXEME.
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Puc. 2.54. Ilepeouss nanenv 610ka MUKPONPOYECCOPHO2O PACYENUMENsL:

1 — unoukayusa mexyuje2o moxa 6 % om 3a0aHHO20 3HAYEHUS MOKA MeNI080U 3aUjUMbL,

2 — nepexnioyamensb YCMaHo8KU MOKA Meni080l 3auumbl,

3 — nepexntouamens YCmMaHo8Ku 6U0a 3aWUMHOL XAPAKMEPUCMUKU NO MOK)Y KOPOMKO20

3AMbIKARUA,

4 — nepexarouamenb YCMaHOBKU NPeOaABaAPUIHOU CUCHATUZAYUL,
5 — Ouazpammel ycmanasnugaemvix 3auUMHbIX XapaKmepucmux,
6 — 2He300 01151 NOOKIIOYEHUs. MeCUpPYouie2o YCmpoucmaed;

7 — uHOUKamop nepezpy3Ku;

88— uH()uKamop CaAMOOUACHOCMUKY U BKAIOYEHUS NUMAHUSL pacyenumeiii

Ta0muna 2.23

OYHKIMOHAJIBHBIC TEXHUUECKNE XapaKTePUCTUKHU JIEKTPOHHOTO paciienuTe-
JI1 aBTOMATHYECKOTro BhIKTIoUaresis BA8E—43

XapaKkTepuCcTUKU

WNuaukarus wiy onepanus

WNuaukamus Harpy3Ku

NHnukamnms caMoIMarHOCTUKH JIEKTPOHHO-
ro pacuenurens

Nupvkanus npeaBapuTesibHON Neperpy3Ku

YcTaHoBKa TOKa TEINIOBOM 3alTUTHI /4

YcTaHOBKa BUIA 3AIIUTHON XapaKTEPUCTHKU
OT TOKa KOPOTKOTO 3aMbIKaHusl (1,2, 1,3)

YcranoBka HpeHBapHTeHBHOﬁ CHUTHaJIM3allun

CeeToanoaHast MHAUKAIIUA Ha JIUIIEBOU Ma-
Henu BeIKodaTens: 60%, 70%, 80%, 90%,
100% oT 3amaHHOrO 3HAYEHHUS TOKA TEIIO0-
BOW 3aIUTHI 1,1

Csertomnon «BKJI»

Cseronuon « TPEBOI' Ay (Muraer)

ITepexmrouarenem «/,1» B ITONOKEHUS:
«BBIKJI»; («0,4»; «0,5»; «0,6»; «0,7»;

«0,8»; «0,9»; «1,0»)-Lyom

[Tepexmtouarensamu BUIA 3aIIMTHON Xapak-
TEpUCTUKHU Ha JimieBou navenu: F, R, B, M

ITepexmoyarenem «l,»B nonoxenus: («0,7»;
«0,8»; «0,9»; «1,0»)-Lyoum
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Puc. 2.55. Bpemamorxosas xapaxmepucmuxu aemomama BASS—3 ¢ anekmponuwvim
2
(Mukponpoyeccophvim) pacyenumenem npu exkaodenuu no I
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Puc. 2.56. Bpemamoxkosas xapakmepucmuku aemomama BAS8—43 ¢ sanekmponHvim
2
(MukponpoyeccopHvim) pacyenumenem npu omxaodenuu no It
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N3 asmomamuueckux svixnouameneu cepuu BA99 >31eKTpOHHBIMU pac-
nenureaasMu  ocHameHsl BA-99/1600, BA-99C/400 u BA-99C/630
(Tabmn. 2.24).

MukpormnpolieccopHble  pacuenurenu  BbIKIouareneir  BA-99/1600
(puc. 2.57) UMEIOT peryJupyeMble YCTABKM MTHOBEHHOI TOKOBOW OTCeukH (4
MOJIOXKEHUs peryisropa no Toky: F(2:-1,), R(5-1,), B(10-1,), M(12-1,)) u tio To-
Ky neperpy3ku (8 monoxxenuit perynsaropa: 1, = (0,4-1,0)-1,). B tabnume 2.25
MPUBEJICHBI €r0 OCHOBHBIE (DYHKITHH, TO3BOJISIONINE PEaTn30BaTh 3allUTHI B
COOTBETCTBHM C MPUBEACHHBIMU Ha PUC. 2.58 BPEMSATOKOBBIMH XapaKTEpPH-

CTUKAMU.
Tabnuua 2.25

OcCHOBHBIE XapaKTCPUCTUKN MHUKPOIIPOHECCCOPHOIo paCuCIMTCIIsI CBEPXTOKOB

Howmep no-
3UIMHN HA XapaKkTepuCTUKU Nunukanus wim onepamus
puc. 2.57
CBeTonuoHast MHIUKALIMS HA JIW-
LIEBOM MAHEU BBIKIIoUaTens, %o
1 WNHpukanus Harpysku COOTHOILICHUS OT 3aJaHHOTO 3Ha-
YEHUs1 TOKa TEIJIOBOU 3allUThI
(60%, 70%, 80%, 90%, 100%)
[Iepexnrouarens «/,1» NOJIOKEHHUS:
2 YcTaBka Toka TSIIOBOM 3aIUTHI «BBbIKJI»: (0,4; 0,5; 0,6; 0,7; 0,8;
0,9; 1,0)-7,
3 VYcraBka Bu1a 3anuTHOM xapakre- | [lepekntouareny Ha JTULIEBOM Na-
puctuku ot Toka K3 Hemu (F, R, B, M)
4 YcraHoBKa IIpelaBapUHON CUT- Iepexmogarens «/p» MOJOKEHHS:
HaJIU3aIliN (0,7; 0,8; 0,9; 1,0)-1,
MarpamMMbl YCTaHABIIMBAEMBIX
5 Jnarp Y JlnarpamMmsl Ha ITaHEIU
3aIIUTHBIX XapaKTEPUCTUK
['He310 1715 MOAKITFOUEHUS TECTH-
6 A0 A I'me3no Ha nanenu
PYIOLIETr0 yCTPOMCTBA
Nupukanus npegaBapuitHoM nepe-
AMIKAIIGE perasap p CBeTonuo «reperpysKa MUraet
Ipy3KHU
7
CBeTouo 1 «Ieperpys3Ka» ropuT
WNHaukanus 3aMbIKaHUS Ha 3€MJTIO AHOZL (IIEPErpy p
MOCTOSIHHO
WNHaukanus BKIIFOYEHHS TUTaHUS
8 Jukalt Cseroanon «BKJI»
pacuenuTens 1 caMOIMarHOCTUKU
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Brixmtouarenu apromatuueckue cepurt BA-99 u BA-99C

Taomuna 2.24

Homunansuag | HomunanbpHas
Homunans- YCTaBKa OIIeK- | nipefienbhas | paGouas Hau- Bxurouaromas
HaNMEHOBAMME HELH TOK Dac- KonunuectBo | Bun pacuenu- | TpoMaroiuTHO- | HauOoJblast | OOJIbINas OT- CIOCOBHOCTE
P IIOJIFOCOB TEIS ro pacoenure- | OTJIHYarOIman | KIHOYaromas
uenurens 1 A cioco6rocTs | cocoGHocTs | Lom (Iem ! Icv)
’ Icu, kA Ics, kKA
BA-99/1600 A
BA-99/1600 1000 A 1000 3p
BA-99/1600 1250 A 1250 3P+N MHUKPOTIPO™ | o mupyemast 50 37,5 2,2
AP [ECCOPHBIN
BA-99/1600 1600 A 1600
BA-99C/400 A
BA-99C/400 200 A 200
BA-99C/400 225 A 225 - STR23SE
BA-99C/400 250 A 250 ¥
3PN AJICKTPOHHBIN o 45 45 22
BA-99C/400 300 A 300 4P permePye-
BA-99C/400 315 A 315 MbiH
BA-99C/400 400 A 400
BA-99C/630 A
BA-99C/630 315 A 315 . STR23SE
BA-99C/630 400 A 400 =
3PN AIEKTPOHHBIN o 45 45 22
BA-99C/630 500 A 500 4P PGTYHHP}’@'
BA-99C/630 630 A 630 Vbt
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Puc. 2.57. Ilepeouss nanenv 610Ka MUKPONRPOYECCOPHO20 pacyenumeisi dGmoma-

muyeckoeo evikaouamens BA-99/1600:

1 — unouxayuss mexywe2o moxa 8 % om 3a0aHHO20 3HAUEHUsI MOKA MENI080U 3aUjUmbl;

2 — nepekaroyameinb YCMAHOBKU MOKA MENI060U 3AUUMbl;

3 — nepexnrouamens YCMaHOBKU 8UOA 3AWUMHOU XAPAKMEPUCMUKU NO MOKY KOPOMKO20
3AMBIKAHUA,

4 — nepexnoyamenv YyCmMaHoB8KU NPeOABaAPUIHOU CUCHATUZAYUL;

5 — Quaepammel ycmanasnusaemMvix 3auUmMHbLX XapaKmepucmux,

6 — 2He300 07151 NOOKIIOYEHUs. MeCUpPYIouie2o YCmpoucmaed,

7 — UHOUKAmMop nepezpy3Ku;

8 — uHOUKaAMOp CamoOUasHOCMUKY U BKIIOYUEHUS. RUMAHUS PACYenumens

OnektpoHHblie pacuenutenu STR23 SE aBroMarmyeckux BbIKIIOYATE-
neit BA-99/C (nepennsis nanenb n3obpakeHa Ha puc. 2.59) obecnednBaroT
3amuTy (puc. 2.60) oT neperpy3ok (48 mogoxeHui):

— T1pyb6as perynupoka Iy = (0,5-1,0)-, (6 nmonoxxenuii);

— ToHKag perynupoBka I, = (0,8—1,0)-7, (8 nonoxeHunii)
U OT TOKOB KOPOTKOT'O 3aMbIKaHHUsI, YCTABKA MO TOKY PETYJIUPYETCs B Mpefe-
nax I = (2-10)-1, (8 monoxxenunii). Kpome 3Toro, Ha nepeHel maHelu OTO-
OpakaeTcsi MHIUKALIMS HATPY3KH:

— cBeroauon alarm roput — 90% ot ycraBku /,;

— cBeroauoa alarm muraet — 6oisiee 105% ot ycraBku 1,
U UMEETCSl THE3/0 JUIsl MOJKIIOYEHUS TECTUPYIOIIETO YCTPOMCTBA € LEIBIO
MPOBEPKH PAOOTHI ammapara IMOCJAe YCTAHOBKH PACIEHUTENS] WIH JPYyTHUX
BCIIOMOTATENbHBIX YCTPOUCTB. JlomonHuTenbHas uHbopMalus O BBIKJIHOYA-
tenax cepun BA99 npusenena B paznene 2.2.
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Puc. 2.58. Bpemsamorxosvle Xxapaxmepucmuku asmomMamuyecKux eblKuoyamenel
BA-99/1600 ¢ muxkponpoyeccopuvim pacyenumenem. a — Xapakmepucmuka pacyenume-
215 npu. ekmovenu no I 1; 6 — xapakmepucmuka pacyenumens npu omxmoyenuu no I° ¢
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Puc. 2.59. Ilepeonss nanenv 610Ka 31eKMpOHHO20 pacyenumeis asmomMamuiecKux
svikatowameneit BA—99C/400 u BA—99C/630
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Puc. 2.60. Bpemamokosvle xapaxmepucmuKku asmomMamuyecKkux evlKaouameneu
BA-99C/400 u BA—99/630 ¢ anekmporHbiM pacyenumenem
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Asmomamuueckue gviknouamenu cepuu BA-CIOL[-TD, BA-COIL[-TS,
BA-C3I1]-ABS1203E npeaHa3HayeHbl 1Jisl yCTAHOBKY B MIKa(ax KOMILUIEKT-
HBIX pacHpeeIUTeNIbHbIX YCTPOUCTB, HA MAHENSIX W B OTIEIBHBIX IKadax
BHYTPEHHEH YCTaHOBKH MPOMBIIIIEHHBIX 00beKTOB. OHM UCTIOIB3YIOTCS:

® B KaueCTBE BBOJAHBIX, (DUACPHBIX U MEKCEKIIMOHHBIX BBIKIIIOUATENICH
B Tpex(a3HbIX pacnpeeIuTEIbHbIX YCTPONUCTBAX;

® IS BKJIIOUCHHMS W 3alIUTHI CETEH, 2JIEKTPOIBUTaTeNIei, TeHEPaTOPOB,
TpaHc(hopMaTopoB, KOHJIEHCATOPHBIX YCTAHOBOK;

® Ui ONEPAaTUBHBIX BKIKOYEHUW U OTKIIOUYECHHUH, aBAPUHHOIO OTKIIO-
YeHUS TOTPEOUTENEH FIEKTPUIECKOIN SHEPTUH;

® B KAueCTBE Pa3beIUHUTENICH HATPY3KHU.

Brikmouateneit BA-COII-TD/TS paccuutanbl aisi dKCIUTyaTalid B
AJIEKTPOYCTAaHOBKAaX HA HOMUHAJIBbHOE HarpsibkeHue 10 690 B nepemeHHOro To-
ka gactotoit 50/60 I'i, Ha HoMuHaANBHOE HanpspkeHue 10 500 B mocrosiHHOTO
ToKa 1 Ha Toku 110 16 1o 800 A, Beikimouateaun BA—COI[-ABS1203E — na
HOMHUHaJIbHOE HanpsbkeHue 10 600 B mepemenHoro toka vacroroi 50/60 I,
Ha HOMUHaIbHOE Hanpspkenue 10 250 B nocrosiHHOro Toka u Tok 1200 A.

ABtoMarndeckue Bbikiatouarenn BA—COII cepun TD BeimyckaroTcs B
KOpITyC€ OJIHOTO THUIOpa3Mepa M pacCUMTaHbl HA HOMUHAJIBHBIN TOK OT 16 110
160 A. Takue BBIKITIOYATEIN KOMIUIEKTYIOTCS TOJIBKO (PUKCUPOBAHHBIM TEPMO-
MarHUTHBIM PaCLEUTEIIEM.

Brixntouarenu cepun TS BIMyCKaroTCA B KOPIYCAaX TPEX TUIIOPA3MEPOB U
paccuutanbl Ha TOK 0T 40 10 800 A u OTKITIOUAKOIIYIO CITOCOOHOCTH A0 150 KA.
OHU cHAOXKEHBI JIETKO YCTaHABIMBAEMBIMU U B3aUMO3aMEHSIEMBIMH TETLJIOAJICK-
TPOMarHUTHHIMUA WJIM 3JIEKTPOHHBIMHU PACHEMUTEIISIMA. DTO TO3BOJIAET JIETKO
W3MEHUTD 3alUTY LEMHU NMPU U3MEHEHUHU XapaKTepa Harpy3Ku. DJIEKTPOHHBIN
paclenuTesb MO3BOJISIET PEryJIUpOBaTh 3HAUEHUE YCTABOK JIJIS 3aIlUTHI OT TOKa
MIEPETPY3KU U TOKA KOPOTKOTO 3aMbIKAHUSI.

Asromarnueckue BoikIouarenn BA-COII-ABS1203E umeroT oauH TH-
Iopa3Mep KOpITyca U pacCUnTaHbl HAa HOMUHAIBHBIN TOK 1200 A, ocHammaroTcs
BCTPOEHHBIM 3JICKTPOHHBIM PaCIEIUTEINIEM.

Bo3MOHbIE HOMHHAJILHBIE TOKM W THUIIBI YCTAHABIIMBAEMbIX PACIICIIUTE-
Jer makcuMaiabHoro Toka Beikimoudatenei BA—COI-TD/TS npusenensl B
tabmiie 2.26, a 3alIUTHBIC XapaKTePUCTUKN — Ha puc. 2.61 u 2.62.

[Ipumep HacTpoiiku 3amut pacuenuternssmu cepud ETS mnoka3zan Ha
puc. 2.63. bonee mupokre BOZMOKHOCTH 3aJI0KEHBI B JIEKTPOHHBIX PaCIECH-
tensax cepuu ETM (tab. 2.28), KOTOPEIME MOTYT OCHAIATHCS BBIKITFOYATENN
TS400-TS800. Ilepeansii maHenb TaKUX pacUENUTENed H300pakeHa Ha
puc. 2.64, a HacCTpoiiKa 3alUT OT TOKOB MEPETPY3KH U TOKOB TPeX- U OAHO(DA3-
Horo K3 mumoctpupyercs puc. 2.65. Pacuenurenn ETM u3MepsitoT BEKTOPHYIO
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HomuHanbHbIEe TOKH M TUIIBI YCTaHABINBAEMbIX PACLICTIUTENICH MaKCUMAaIbHOTO TOKa
aBTOMaTH4eCKuX BhIKItouarencii BA—COII-TD/TS

Tabmuma 2.26

Tumno-

HomuHansHBIN TOK Lyiom, A

pa3mep BeI/IITII[/IIT) 2;;1 TennosaeKTpOMarHuTHbINA pPacEnUTEb ONEeKTPOHHBIN paclenuTelb DSU
KopITyca H FTU FMU ATU MTU ETS ETM
16;20;25:32; 40; | 16;20;25:;32; 40;
TD100 BC}TngH' 50; 63; 80; 100 | 50; 63; 80; 100 — — — — —
TD160 100; 125; 160 | 100; 125; 160 — — — — 160
40; 50; 63; 80; | 40; 50; 63; 80; 1,6;3,2;6,3;12; .
5100 100 100 — 20:32:50:63:100| 40580 — 100
TS160 | Bsammo- | 100; 125; 160 | 100; 125; 160 | 100; 125; 160 |2 50i66(f5 10031 40 80; 160 — 160
TS250 Saﬁ{;e' 125;160;200;250 | 125;160;200;250 | 125;160;200;250| 100; 160; 220 | 40; 80; 160; 250 _ 250
TS400 300; 400 300; 400 300; 400 320 160; 250; 400 | 160; 250; 400 | 400
TS630 500; 630 500; 630 500; 630 500 160;250;400;630 | 160;250;400;630| 630
TS800 700; 800 800 800 630 630; 800 630; 800 800
5 FTU |e C HeperyaupyeMbIMH YCTaBKaMU TEIUIOBOTO U 3JICKTPOMArHUTHOTO pacIlemUTenei
= FMU |e C peryaupyemMoil yCTaBKOM TEIUIOBOTO U HEPETYIMPYEMON YCTaBKOW AJIEKTPOMArHUTHOTO PacLEUTENS]
GE ATU |e C peryiaupyeMbIMH YCTaBKaMH TEIUIOBOTO U 3JCKTPOMArHUTHOTO PACIICITUTENCH
2 ’QE MTU |® ToabKO C 37€KTPOMAarHUTHBIM PaCICITUTEIEM
g* ETS o DOnekrponnsii (LSI), Bo3MoxHbBIE ycTaBKU AaHbI B Tabmuie 2.27
S ETM |® Omnekrponnsiii (LSIG, amnepmerp, nHTEpdEiic CBA3H, TOTUUECKAs CEIIEKTUBHOCTD, CM. TabauIry 2.28)
= DSU |® BoIkIrouaTenb-pa3beAMHUTED

Ilpumeuanue: XapaKTEpUCTUKU BBIKIIFOUATENIEH C TETIOAIEKTPOMAarHUTHBIMU PACLIETUTENSIMU J1aHbl B pazzene 2.2.



CYMMY TOKOB B TpeX (ha3HbIX U B HEUTpaJIbHOM IMpoBoaHMKax. Eciu aTa cymma
MIPEBBINIACT 33J]AHHOE 3HAUEHUE (HampuMep, Mpu oAHO(Aa3HOM 3aMBbIKAHUW Ha
3eMJII0) B TEYEHHE BPEMEHH, IIPEBBIIIAIONIETO 33JAHHYO0 33I€PXKKY, TO aBTOMa-
TUYECKUN BBIKITIOYATENIb CPa0aThIBAET B COOTBETCTBUHU C HACTPOMKOM 3alllUTHI
(puc. 2.66). I3 nonoimHUTEIBHBIX (PYHKIUI paclenuTeNn 001a/1at0T:

® U3MEpPEHHEM TOKa — 3HAUY€HHE HAuOOJbIIEro M3 (a3HbIX TOKOB OTO-
Opaxkaercs B BepxHel cTpoke KK-aucmies, B HUKHEU CTPOKE MOOYEPETHO
MPOKPYUYUBAOTCS 3HAYEHUS BCeX (Da3HBIX TOKOB, MUHUMAJIbHBIN TOK B OJTHON
daze 0,3-7,, MakcumanbHbIi — 10-1,, TouHOCTH M3MepeHus — 10%;

e uHTep(eiicoM mepemayu NaHHBIX — BO3MOXKHA Iepefada YCTaBKH
cpabaTbIBaHUs 3alUTHI, 3HAYCHHUs] HAUOOJBIIETO M3 TpeX (a3HBIX TOKOB,
3HAYEHUU TOKOB (ha3HBIX U HEUTPATBHOIO MPOBOJHUKOB, aBAPUIHBIX COO0-
HIeHUH (Teperpy3ka, KOpoTKOe 3aMbIKaHHE);

e Joruyeckoi ceneKTuBHOCTHIO (ZCI) — HECKOIBKO aBTOMATOB COEJIU-

HAIOTCS KaOeyeM yrpaBiicHus U BKitodaercs Gynkius ZCI.
Tabmuma 2.27

Xapaxkrepuctuku pacuenuteneit ETS mis seikimouareneit TS100—-TS800

ITapamerp HucnenHsle 3Ha4CHNS U IPUMEUYaHUs

3awuma om nepezpy3xu (¢ O1umenbHOU 3a0epIAHCKOL Cpabamvi8anis)

VYcraBka [, A (0,4; 0,45; 0,5; 0,55; 0,6; 0,65; 0,7; 0,75; 0,8; 0,85; 0,9; 0,95;
1,0)-1,,, 13 3Ha4YeHMI yCcTaBOK

Bpewms cpabaTbiBanus, ¢ | Heperymupyemoe mpH 6-1,, TouHOCTh cpabarbiBanus +20%
3awuma om KOpOMKO20 3aMbIKAHUA (C KPAMKOBPEMEHHOU 3a0epIUCKOTL Cpadamuvléanus)

VYeraska [y, A 9 snauenwmii ycraBok: (1,5; 2; 3; 4; 5; 6; 7; 8; 10)-1,, TO4HOCTE
cpabateiBanus £15%

3anepxkka cpabateiBa- |4 HacTpoiiku: 50; 100; 200; 300, TOUHOCTH OTCUETA 3aIEPKKU
HHUSI, MC +20%

3awguma om kopomko2o 3amvlKaHusi (MCHOBEHHAs1)

Vcraska [;, A Heperyaupyemas, 11-7,

@DyHKIMS JIOTUYECKON CENEKTUBHOCTH (pHC. 2.67) ncnonb3yercs Ui ceTen
C BBICOKMMH 3HAYEHUSIMM HOMHHAJIBHOTO TOKa M TOKa KOPOTKOT'O 3aMbIKaHUS,
MPEABSBISIFOIINX TIOBBIIIICHHBIE TPEOOBaHMS K O€30MaCHOCTH U HEMPEPHIBHOCTH
anekTporuTanus. [logo0Has CENEKTUBHOCTh pEAM3yeTCs, €CJIM  armaparhbl
cHaOXeHbI CHEMATbHBIMU AIEKTPOHHBIMU pacuenutensimu (ETM anst aBToma-
TUYeCKUX BbIKItoUaresei TS). Jlornyeckast CeleKTUBHOCTh 00ECTICUNBAET:
® CHWKCHHME Harpy3Kd Ha AJIEMEHTBI CUCTEMBI AJIEKTPOCHAOKEHUS B yC-
JIOBUSIX KOPOTKOI'O 3aMbIKaHUS,
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KpaTHOCTP HOMMHAJIBHOMY TOKY pacLEIUTENS

Puc. 2.61. Xapaxmepucmuxu cpabamuléanus 3aujumsl a8MOMAMUYECKUX BbIKIIO-
yameneu TS100-TS800 ¢ snexkmponnvimu pacyenumenamu ETS23, ETS33, ETS43

(603M0diCHbIE YyemasKu daHbl 8 mabauye 2.27)
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KpaTHOCTB HOMHUHAJIIbBHOMY TOKY PaCUCIIUTCIIA

Puc. 2.62. Xapaxmepucmuxu cpabamvléanus 3auumsl a6mMoMamuyeckKux 8blKio-
yameneu TS400, TS630, TS800 c snexmponnvimu pacyenumenimu ETM33, ETM43
(no mabauye 2.28)

109



WHmukaTop BO3MOKHOCTH CpadaThIBAHUS
ABTOMATHYECKOTO BBIKITIOUATEIs

Tox ne menee 90% I, — poBHOE CBEUECHHUE
Tok ne menee 105% I — muranue

SHON .

«(8)  F— TEST

ETS23 ——— O003HaueHue pacuenuTess

HomuuansHei TOK pacuenurens /,

Pa3zbeM g TecTupoBaHus

I Perynsrop HaCTpONKH KpaTKOBPEMEHHON
3aJIepXKKHU cpabaTbIBaHUS
Perynsrop HacTpOHKH yCTaBKH 3allIUTHI OT

KOPOTKOTO 3aMbIKaHHA (C KPaTKOBPEMEHHOM
3aJIepXKKOH cpabaTbIBaHMs)
Perynstop HacTpoilkH yCTaBKM 3a1LUTHI OT

N

d

Teperpy3Ku (C JUIMTENbHON 33 PKKOM
cpabaThIBaHMsI)

.Q TEpPErpy3KH (C JIUTEIbHON

3aJIepKKOM cpabaThIBAHUS)

4 S 6 Hacrpoiika 3amuTsl OT

3 '/ KOpOTKOTO 3aMbIKaHUs (C

2 8 KPAaTKOBPEMEHHOU

1.5 10 3aJIEPIKKOM cpadaThIBaHNs)

1 sd (X[ r)

T 3 Hacrpoiika
Ly 1 KPAaTKOBPEMEHHOU
I D /3 3aJICPIKKH
! ! t (s) cpabarbiBanus
]
I | I
! ! !
! r ]sd / i Icu

Puc. 2.63. Ilepeonssn nanenv anekmponunozo pacyenumens cepuu ETS23 (a) u npu-
Mep HacmpouKU 3awum om moKog nepezpy3Ku U moKko8 KOpOmKo20 3ambikanus (6)
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Tabmua 2.28

XapakrepucTuku U onumu pacuenureneid ETM nis Beikimrouarenen

TS400-TS800

[Tapamerp

YucneHuple 3HAYCHUS U IpUMCYaHUA

VYcraBka [, A

3aneprkka cpabaThiBa-
HUs, C, pu 6-/,

VecraBka [y, A

3anepxka cpabaTbiBa-
HUs, MC, TipH 6-1,

VcraBka [;, A

CBeToaNOIHBIN UHIU-
KaTop

N3mepenue Toka, A

3ammra OT 3aMbIKaHUSI
HAa 3EMITIO

WnTepdeiic nepenaun
JAHHBIX

Jlornyeckas ceIeKTUB-
"octh ZCI

3awuma om nepezpy3xu (¢ O1umenbHOU 3a0epIAHCKOl Cpabamvi8anis,)

3awguma om KOpomKo20 3aMbIKAHUSA (C KPAMKOBPEMEHHOU 3A0ePIAHCKOU Cpadamvleanusl)

3awguma om kopomko2o 3amvlKaHusi (MCHOBEHHAS)

Perynupyemas: (0,3—1,0)-7,, 30 3HaueHnii ycTaBok

perynupyemasi, S 3HaueHuil: 2, 4, 6, 8, 12; TOUHOCTh OTCUETA
+20%

perynupyemas, 9 snauenuii: (1,5; 2; 3; 4; 5; 6; 7; 8; 10)-1,,
TOYHOCTbH cpabateiBanus +15%

perynupyemasi, 4 Hactpoiiku: 50; 100; 200; 300, TouHOCTH
orcuera +15%; dyskmus «I°f = constanty: Bx. win OTKII.

perynupyemas, 9 3nauennit: (1,5; 2; 3; 4; 5; 6; 7; 8; 10)-1,
Hnouxayus npuyunsl cpabamvléanus

IV: ISda Il (Ig)

Onyuu ons TS400ETM-TSS00ETM

TOK MaKCHUMAaJIbHO Harpy>keHHOM (pa3bl, TOKH TpeX (a3HbIX U
HEHTpaJbHOTO MPOBOIHUKA

perynupyemas ycraska, 9 nacrpoek: (0,2—1,0)-1,; perynupye-
MoOe€ Bpems 3aepkku, 4 Hactpoitku: 100, 200, 300, 400 mc,
nomnyck +20%; ¢pyHKIms «*t = constanty: Bt win OTKL.

nepeada 3HaYCHUH yCTaBOK, TOKOB (Da3HBIX M HEUTPATBHOTO
MIPOBOJIHUKOB, IPUYHMH CpaOaThIBAaHUS

BXOJHOH M BeIXOAHOM curHai ZCI

®  YMEHBIIICHUE BPEMEHU CpadaThIBaHUs (0 COTEH MUJUIUCEKYH/);
®  CHWXCEHHE yliepOa B CUCTEME DIIEKTPONUTAHUS MPU aBAPUSIX.

[Ipu BxmrouenHout ¢pynkuuu ZCI pacuenutis ETM oOnapyxuBaet 3a-
MBIKaHH€ U MOCBLJIAET CUTHAJ BBIIIE PACIUIOKEHHOMY aBTOMATHYE€CKOMY BbI-
Kirovatento (puc. 2.67). IlomyuuB curnai, 3ToT BRIKJIIOUATeNb HE OyAeT cpa-
0aTbiBaTh B TEUEHHUE 3aJaHHON BBIJEPKKH, UTHOPUPYS COOCTBEHHBIE 3a-
JEP>KKU cpabaThIBaHUS 3alIUTHl OT KOPOTKOTO 3aMbIKAHUSI WM 3aMbIKaHUS
Ha 3eMJII0, a 3aTeM cOpachiBaeT curHai aBapuu. [Ipu orcyrcrBun ZCI pacie-
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Puc. 2.64. Opeanvt ynpasnenus u unouxayuu MHo20@YHKYUOHAILHBIX IJIeKMPOH-
nuix pacyenumeneu cepuu ETM ons eviknrouameneu TS400, TS630 u TS800:

1 — peeynamop nmacmpoiku 3awumovl ¢ OIUmMenbHOU 3adepickol cpabamvieanus (1),
2 — peeynsamop HACMPOUKU OAUMENbHOU 3A0epicKu cpabamvieanus (1), 3 — peayiamop
HACMPOUKU 3auumsl ¢ KpAMKOBPEMEHHOU 3a0epicKou cpabamvieanus epemenu (lsq);
4 — pezynsamop Kpamrko8peMeHHOU 3A0epHCKU cpabamvleanus (t);, 5 — peeyiamop Ha-
CMPOUKU yCMasKy MeHo8eHHoU 3auumsl (1;); 6 — pe2ynamop HacmpouKu 3auumsl om 3d-
muikanus na zemnio (Ig); 7 — pe2ynamop nacmpouku 3a0epicku cpabamvl8anus 3auumaol
Oom 3aMblKaHus Ha 3emaio (tg); 8 — céemoouoouvie unouxamopwl, 9 — knonka TR (omo-
opascenue npuuunvl cpabamoieanus);, 10 — KK-oucnneu (amnepmemp); 11 — dononnu-
menbHoe numanue, 12 — pazvem 0na mecmuposanus;, 13 — c6emoouoOHvlll UHOUKAMOD
B03MONCHOCMU CPAOAMBIBAHUSI ABMOMAMUYECKO20 GbIKIIoUamens: mok ne menee 90% I, —
HenpepviéHoe ceeuenue, mok He menee 105% I, — mueanue

Ilpumeuanus: 1. Inaukanusi BO3SMOXHOCTH Cpa0aThIBAaHUS aBTOMATHYECKOTO BBIKIIFOYA-
TEJsl: CBETOMUOIAHBIC MHAMKATOPHI (alarm) HaYMHAIOT CBETUTHCS POBHBIM CBETOM, KOTJa
ToK mpebimaeT 90% I, 1 HauMHAeT MUraTh, Korja Tok npesbimaet 105% /,, ykaspiBas
TE€M CaMbIM, YTO aBTOMaTUYECKHUI BBIKJIFOYATE]Ib MOXKET CpabOTaTh.

2. NaaukaTopsl cpabaThiBaHUsl aBTOMAaTUYECKOTO BBIKITIOYATENS: CBETOAMOHBIC MHINKA-
TOPbI yYKa3bIBAIOT NMPUYHMHY cpabaTbiBaHus: [, — mneperpyska; l,; — KOpOTKOe 3aMbIKaHHe
(3ammra ¢ KpaTKOBPEMEHHOM 3aJep:KKOH cpabaTblBaHUs, MTHOBEHHAs); [, — 3aMbIKaHUE
Ha 3eMJIIO.

3. Ilpu Haxkatum kHOMKK TR 3aropaercst MHIUKATOpP, YKA3bIBAIOLIMIA HA IPUUMHY CpadaThI-
BaHus. MHpopManys o mpuurHe cpabaThIBaHUS COXPAHICTCS B MaMSATH M OTOOpaskaeTcs
CBETOJMOJHBIM MHIUKATOPOM Iipy Haskatuu KHONKU TR. IIpu 3aMblkaHUM aBTOMaTHYECKO-
IO BBIKJIIOYATEIIS TOCIIE €ro cpadaThlBaHUs CBETOAMO/ FACHET U MaMsTh ouumiaercs. Ecin
Ha)kaTh Ha KHONKY TR B HOpMaJIbHOM pekxuMme paboThl, TO 3arOpsATCS BCE HHAMKATOPHI, YTO
YKa3bIBaeT Ha X UCIPABHOCTb U HAJIMYUE BCIIOMOTATEIBHOTO MIEKTPOITUTAHNS.
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8 .91 951 3ammuTa OT Neperpy3Ku ¢ AINTeJTbHOM
W/ 9 3a/1epAKKoii cpadaTbIBaHuUs:
-6 .85 1 1, - rpybas HacTpoiika (kpaTHas /)
EAC % '8lr(xlo) I - TouHas HACTpOiKa
LA, t. - JUIMTeNbHAs 3a/IepkKa cpabaThiBaHs

3amuTa 0T KOPOTKOI0 3aMbIKAHUS:

I, - ycraBka 3ammtsl oT K3

t,, - 3aJIepKKa cpabaTbiBaHKs 3aUThl 0T K3
®ynkuus “I't = constant”: ON (Bki1.)
nmu OFF (OTtxi.)

MrHoBeHHAas 3a1UTA:
I, - ycTaBKa MrHOBEHHOM 3aILIUTEI

? g 3ammuTa oT 3aMBIKAHHMSA HA 3eMJIIO:
1 0 I, - ycTaBKa 3alllUTBI OT 3aMBIKAHIS Ha 3CMITIO
11 1, - 3ajepxka cpabaTbIBaHUS 3aIUTHI

11
¢1,) ®ynkuus “I't = constant”: ON (Bki1.)
nma OFF (OT1xi.)
a
Hacmpotixa 3auwumot Hacmpotixa 3auumul om KOpomro2o 3aMblKAHUsl
om nepezpysxu T00A
I, 400A]
7 [03T06107108[09T 1] [0.5]0.6]0.7]0.8]0.9] 1 |
e [0.80-85[0.90.95[ T | 4 > 6,
I [0.8]0:85[0.9]0.99 1 | [ 17400:0.8:0.9=288A | 12%
L7234 [ST6[7T8TI0] ()

=200 = ABToMar cpabaTbIBacT
[£=4000.8:0.9=288A | Tpu ToKe BhimIe 1440 A

6 [7,-288A:5=1440A |

B

Hacmpodka 3a0ep:)/c1<u cpa6ambleaHuﬂ 3auiumasl ont KOpomrKo2co 3aMblKaAHUA

t A :@:. 3,
sd . 3
T
0.05..0.3 ¢ 0505
onf, off

I't » OFF

Puc. 2.65. Xapakxmepucmuxu cpabamwvisanus pacyenumeneu cepuu ETM (a) u
npumepsvl HACMPOUKU 3auum om nepecpysku (0) u om Kopomxkux 3aMulKarui (8, 2)
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D7
4 ..:ﬁ: .6
1
]g «>(0.2...1)/, I, <P (0.2...1)1, '?2 Off
Il
g'n
4t
o
2 0.1..04¢ \ 0.0.04c  ZpEe2
I’t» OFF $ ON /¢ $ - t, off

t
g tg

Puc. 2.66. Hacmpoiixa 3auwumbst om 3amblKanus Ha 3emnio: 1, — ycmaska sauumol
OM 3aMbIKAHUS HA 3eMIIO; g — 3A0ePIAHCKA CPAdAMbIEAHUS 3AUUNIb

YcraHoBiaeHHAs YcraHoBiaeHHas ABL
3amepxka: 0,2 ¢ 3amgepxka: 0,2 ¢ D

MrHoBeHHOE

coaburemarme VeranoBieHHas AB2 PR TToraaecKas

p sanepxkka: 0,1 ¢ CEJIEKTUBHOCTH

3aIIUATHI
ABapus 2 | >
MruoBeHHOE
AB3 |/ -————--
cpabaThIBaHHE 3aITUTHI

Agapus 1

)

Puc. 2.67. Ilpunyun pabomvl asmomamuyeckux @vlKarouamesnel ¢ 6KIHUYEeHHOU
@yHKyuell 102uyecKoll ceneKmugHoCmu

nutenb ETM oOGHapyxuBaeT aBapuio, MOcCjae 4ero aBTOMaTHUYECKUN BBIKITIO-
yaTellb cpabaThIBAET C YCTAHOBJICHHON BBIACPKKOW BPEMEHHU.

Brikmouatenu ABS1203E ocHamarTCss BCTPOEHHBIM 3JIEKTPOHHBIM
pacuenuteneMm. Ha puc. 2.68 moka3zanbl opranbl MHAUKAIIMU U YIPABICHUS
pacuenuTess, MO3BOJISIOIINE HACTPOUTh 3alIUTy B COOTBETCTBHH C €r0 Bpe-
MSATOKOBBIMHU XapakTepucTukamu (puc. 2.69). MruoBeHHas 3aniura OT TOKOB
KOPOTKOTO 3aMbIKaHUs UMEET (PUKCHpoBaHHOE 3HaueHue: 11-7,,.
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1 5
N\ 0% 1 2
In12OOAF alarm — 110%"" /

—— —7
Long time Shogt time
0.7 0.8
v 4 6
LT 0.6 0.9
< | @ )
0.5 1 2 10
1)) I,(<1.)

STD| Frequency  Short time datay
iail

O O

|
I, 1, 60Hz 50Hz 0.1 0.2 0.3(s)
L L

o 4

Puc. 2.68. Ilepeouss nanenv 31eKkmpoHHO20 pacyenumeisi A6MoMamuiecko20 6bl-
kmouamensi BA-COII[-ABS1203E: 1 — pecynamop nacmpotixu 3auumaul ¢ OIumenbHol
3adepoickoii cpabamuviganus 1,=(0,5; 0,6, 0,7, 0,8; 0,9; 1,0)1,; 2 — pecynamop nHacmpouiku
3auuUmsl ¢ KpamKo8pemeHHol 3adepaickol cpabamuvisanus I,=(2-3—-4-5-6-8-10)1,; 3 —
nepexaYamenvb 3Ha4eHull KpamxKospemenHou 3adepoicku cpabamseieanus: 0,1; 0,2; 0,3
CeKyHObl, 4 — nepekntouamenv wacmomul 50 unu 60 Iy, 5 — c6emoouooubll UHOUKAMOP:
ecau Mok Hazpysku Haxooumcs 6 npeodeiax 70—110% ycmanosnennozo 3uauenus I, unouxamop
Mueaem; eciu mox Haepysku npegviuwiaem 110% ycmanosnennozo smwavenusi I, mo ceemoouod
CEEMUMCSL HENPEPLIGHO, VKA3bIEAs. MEeM CAMbIM, YMO AGMOMAMUYECKUN bIKIIOUAMENb MOJNCeN
cpabomamo

Asemomamuueckue gvikniouamenu BA—COII[-LBA paccuutansl Juisl 3KC-
IUTyaTalMy B JJIEKTPOYCTAaHOBKAX Ha HOMHHaJIbHOE HampspkeHue 10 690 B
nepeMeHHoro Toka yactorod 50/60 't 1 Ha HOMUHaANBHBIE TOKH OT 630 10
5000 A (tabm. 2.28). CTpykTypa UX YCIOBHOTO 00O3HA4YEHUS U €€ pacuud-
poBka npuBeneHbl Ha puc. 2.70. Texnuyeckue mapaMeTpsl BBIKIIOYATENEH
npencTaBiieHbl B Ta0uIe 2.28, a "3BMEHeHHe UX HOMHUHAJIBHOTO TOKA B 3aBU-
CUMOCTH OT TEMIIEPaTyphl OKpY>KaroIIei cpeapl — B Tabnuie 2.29.
BrikmtoyaTtenu ocHamaroTCsl 3JIEKTPOHHBIMHU PACLEMUTENSIMH MaKCUMAaJIbHO-
ro TOKa C 3alIUTHBIMU XapaKTePUCTUKAMH, aHaJOTUYHBIMU IIPUBEICHHBIM Ha
puc. 2.71. C moMonIbIo 371€KTPOHHBIX OJIOKOB KOHTPOJISL U yrpaBiieHus (Tadl.
2.30 u 2.31) pacuenuTenu HACTPAaMBAIOTCSA Ha 3alIUTHI B COOTBETCTBUU C
BPEMSATOKOBBIMU XapAKTEPUCTUKAMU UX pelie OTKItoueHus (puc. 2.72-2.75).
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40
20

10 = —
[=800A )y, S

4 I=1200A

0,5...

MuHyTBI —>|<—‘—Iacm—>|
—
o~
Il
~
N
A
=

Bpewms cpabarpiBanms
S
//
/

I

0,6
0,4

0,2
< Llls—¢,=0,1;02;03c¢
0.1 -
0,06 111 .
0,04 MaxkcumMaiabHOE o61uee:
0.02 BpeMsI pa3MbIKaHUs
’ [, <10 mc

CeKkyH/IbI

,

0,01 e

¥0,005
0507 1 1,6 2 3 5 7 10 16 20 30 40 5070 80 100 200 300

MHOXHUTETh TOKA [, —>

Puc. 2.69. Bpemamoxosvie xapakmepucmuku Omia04eHus: asmomamuiecKkoco 6bl-
knrouamensi BA-COI-ABS1203E
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LT1

Ta0Omuma 2.28

TexHuueckue napaMmeTpbl aBToMaTudeckux Boikitouareneit BA-COII- LBA (cm. puc. 2.70)

e I I B PN DY D) -0 DD
< < < < < < < < < | < <
ITapaMeTpEL O O O O O O O 0| &0 O O
PR Se |9z 8280|8828 8052|8232
S S — — — Q I 20 F < e
PacuerHsiii Tok 250, 3200
’ 400, 800 1000 | 1250 | 1600 | 2000 | 2500 4000 | 4000 | 5000
Ly max, A (3150)
630
Pabouee Hanpsi-
xenue, U, B 690
Hanpsoxenue
m3omsaun, U, B 1000
Yactora, I'1 50/60
Yucno momrocoB
3,4
®)
OCR-I[ | P MPOMbIL (0,4; 0,5; 0,6; 0,7; 0,8; 0,9; 1,0)-7,, max
JICHHOCTHU
VYcraBka ToKa, B ITPOMBIIII-
I A OCR- | _sexocTH (0,2; 0,3; 0.4; 0,5; 0,6; 0,7; 0,8; 0,9; 1,0)-Ly ma
I11 JUTST 3AILUTEI
reHepaTopa
PacuernbIii TOK
HEUTPaTHLHOTO 630 800 1000 | 1250 | 1600 | 2000 | 2500 | 3200 | 4000 | 2500 | 2500
romroca, A
Pacuernas ot- 690 B 50
KJIFOYaroIast 600 B 50 65 85
CIIOCOOHOCTb, 500 B u HU- 65
Tew, KA e 85 100




811

Okonyanue Tadoumer 2.28

SN N I RS I Sl I ST I I - N I Sl B
< < < < < < < << < | < <
TapaMeTpa: O 0 0 O O O O O = O O
PAMEIP e e e s e e (D e e I S s B i = i
S () ~— — — (@\] (@\l (e) F <t v
PacuyeTtHast sxc-
H.]'IyaTaI_II/IOHHEUI oT- % oT ICU 1 OO%
KJIFOYAIOLLAs CIIO-
COOHOCTB, Ics, KA
Pacuernag Bxiro- 690 B 105
Jaroras crrocoo- 600 B 105 143 187
HOCTb, Iy, KA (TIH- 500 B u qu-
KoBas) e 143 187 220
HomunansHbIi lc 65 85
KPaTKOBPEMEHHBIN 2c¢ 40 60 65
BBIZICPYKHBAEMBIi
ToK, Iy, KA 3¢ 30 50 60 65
MaKCUMAJIb-
HOE CyMMap- 40
Bpewms cpabatbiBa- HOE BpeMs
HUA, MC pa3MI>IKaHI/I$I
BpEMsi 3aMbl-
KaHUusA 80




LBA-10S-3EC|/ | XX |— [ XX | — | XX |[— | XX |[—| XXX |—| XX |—| X

1 | | [ [
[ |
Tun B3BENnEHNS lcTounnk nuTaHus Pelle OTKITIOUEHHUS JloTiomHUTEIbHBIE
JUISL OTKJTIOUEHHUSI {1 €10 OIIIH 4acTH (I10 3aKazy)
HcTounuk rmTaHmj
JUTSE B3BCICHHS OCR-II OCR-III
BcromorarenbHbIe _
HasBanue coracHo KOHTAKTHI H THIT YCTpOKCTBO OTKJ'[IO‘IBHI/U;I
THIIA U3CIUS E——— 110 TaJCHHUIO HAIPSHKECHU
LBA|— [10| —[S| — |3 C
| |
KonxperHsslii Tin Pene orkimoueHus MeroJ1 YCTaHOBKH
Brikimoyaren C perne OTKITIoUeH s E | BreixaTHOH THI
S (cTaHapTHBIN) P |HenoaBuikHbBIN THIT
be3 perne oTkimoueHus
E (9KOHOMHBIIT) [opsiiok mopkmoueHus ¢a3
C |cranpaprabiii nopsiok (R, S, T, N)
HomunaneHsli Tok Konnuectso nomocos X_[oGparnbiii nopsiiok (N, R, S, T)

06] 630 A [25[2500 A 3 | 3 momoca

08 800 A 32 (3200 A 4 [ 4 nomoca

1011000 A {40 |4000 A
1311250 A[50 | 5000 A
1611600 A
20]2000 A

Puc. 2.70. Cmpykmypa ycrosnoeo o6o3nauenus gvikiouamenei BA-COI1]-LBA

Tabmuna 2.29

Bnusiaue Temnepatypbl OKpysKaroIiel cpeibl Ha mapamMeTpbl aBTOMaTHYe-
ckux Beikimtouareneit BA-COII[-LBA

Twun BeIKITFOUYATEIIS
Temmnepa-
Typa, °C LBA- | LBA- | LBA- | LBA- | LBA- | LBA- | LBA- | LBA- | LBA- | LBA-
06 08 10 13 16 20 25 32 40 50

40 630 800 1000 | 1250 | 1600 | 2000 | 2500 | 3200 | 4000 | 5000
45 630 800 1000 | 1250 | 1600 | 2000 | 2500 | 3200 | 4000 | 5000
50 630 800 1000 | 1250 | 1600 | 2000 | 2500 | 3200 | 4000 | 5000
55 630 800 1000 | 1250 | 1550 | 2000 | 2450 | 3000 | 3900 | 4850
60 630 800 1000 | 1200 | 1500 | 2000 | 2350 | 2900 | 3750 | 4700

100>£>60 | 315 400 500 630 800 1000 | 1250 | 1575 | 2000 | 2500
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I’t Bxi

Puc. 2.71. Cxema 3awummnblx xapaxmepucmux 371eKMPOHHbIX pacyenumeell 8bi-
knrouameneu BA-COII]-LBA:

1 — mok cpabamuviéanus 0012020 8peMeHU 3A0EPIHCKU;

2 — 8pemsi OMKIIOUEHUsL 002020 BPEMEHU 3A0EPIHCKIL

3 — mok cpabamwvianusi KOPOMKO20 BPEMEHU 3A0EPIHCKU,
4 — epemsi OMKIIOUEHUS KOPOMKO20 8PEMEHU 3A0EPIHCKIL,

5 — mok cpabamuleanust MCHOBEHHOU 3A0EPHCKU,

6 — mok cpabamuléanus NPeO8apUMenbHOl CUSHATUZAYUU,
7 — 8peMst OMKAIOYEHUs. NPe08APUMENbHOU CUCHATUZAYUU,
8 — mok cpabamvl8anusi nO OMKA3Y 3A3eMICHUS,

9 — 8pemst OMKAOYEHUs: O OMKA3Y 3A3EMIeHUS]
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Taomuna 2.30

XapakTepuCTUKH dIEKTPOHHOTO OJ10Ka KOHTPOoJs U ynpasienus OCR-II

Knaccudukanus TuIbl 1 HOMUHAJIBI PEJI€ OTKIIOUCHUS
Tun 60 I'ng LS6 LF6 LNG6
50 I'g LSS5 LF5 LN5
[IpumeHeHue B npombInieHHOCTH
Bo3MokHOE 9HCIIO TOIIOCOB 3, 4 mojroca

Pabouee HanpsokeHHe

[Tepemennoe/ITocrositaroe 110-220 B

CBsi3b — — —
(II[SHFOBpeMeHHaﬁ 3a7€piKKa - - n
KparkoBpemeHnHas 3anepxka - m -
Paboune xa- (3?1[6 »KKa MTHOBEHHOT'O Cpa-
PaKTEepUCTUKU 6 P p | | u
ateiBanus (I)
3ambikanue Ha 3emitio (G) — u [
[IpenBapuTenbHas CUTHATU- - m -
3amust (P)
VYcraBka Toka (A) | I,=...xI, max 0,4-0,5-0,6—-0,7-0,8—0,9—-1,0

HenpepsiBHBII TOK (A) I=..xI, 0,6—-0,7-0,8-0,85-0,9—-0,95-1,0
Honrospe- _
MEHHas 3a- quel;l(/);x(n:)) Ii=.. XI. 1,5
nepxka (L)
(momyctumas | Bpems ot-
HOIpECIIHOCTh: KIIFOUCHUS LTD 15-30-60-120-240-480
+10%) (cex)
Kpatxospe- -
venHan - | oo (g | A=l 2-3-4-6-8-10-OFF
nepxka (S)
(momycTumas | Bpems ot1-
[MOTPENIHOCTb: KIIFOUCHU S STD 0,05—0, 1—0,2—0,3—0,4—0,5
+15%) (cex)
3anepikia Tok otkiro-
MTHOBEHHOT'O I=..x], 4-6—-8-10-12-16—OFF
yeHust (A)
cpabaThIBaHUS
(I) (momrycTn- | Bpemst oT-
Mas IIOIpelll- |  KIIFOYEHUS INST 0,025 Huxke
HOCTh: 720%) (cek)
3ampikanue | Tok otkmio- | [~=...x[, max 0,1-0,2-0,3-0,4-0,5—-OFF
Ha 3emito (G)| 4wenms (A) |[,,=...x[, max 0,5-1,0-OFF
(momyctuMas | Bpewms oT-
MOTPEITHOCTD: |  KITFOUEHHS GTD 0,1-0,3-0,5-0,7-1,0-1,5-3,0
+20%) (cex)
Hpensapu- | Tok otkmio- |, _ 0,7-0,8-0,9-0,95-1,0-OFF
TenbHas cur- | 4eHus (A) r ¢ T T ’
Hajuzanus (P) Bpewst o1-
(HOHyCTHMaﬂ_ kmouenus |PAL=..xLTD 0,5 (ycraBka 1, 1,0)
MOTPEIIHOCTD: (cex)

+10%)
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Tabmuna 2.31

XapakTepuCTUKH SIEKTPOHHOTO 0J10Ka KOHTPOoJIs U yrpasieHuss OCR-III

Knaccuduxarmst THmBl 1 HOMUHAIIBL Pelie OTKIIYCHHUS
Tum 60 I'g N6 C6 P06 MDO6
50T NS CO5 P05 M5
IIpumeneHue B npowmsbiiiieHHOCTH s reHepaTopa

Bo3MokHOE YHCITO ITOTIOCOB BO3IYIII-
HBIX BBEIKJIIOYAaTEIeH

3, 4 mommroca

Pabouee nHanpspokenne |2

1

Iepemennoe/ITocrosaoe 110—220 B

IMoctostruoe 24 B

4 IMocrostaroe 48 B
— ] — H
Mepenata | MMYHHKAMMORHIA IPOTO- | - _ RS 485 — RS 485
J@HHBIX o oTokon — DNP 3,0 — DNP 3,0
CKOpOoCTh Iepeiadn TaHHbBIX — 9600 bps — 9600 bps
JonroBpemenHas 3aepxka (L) u [ [ |
KparkoBpemeHHas 3a1epxka - -
S)
PaGoune 3anepkka MTHOBEHHOTO Cpa-
xapakre- | I [ | [ [ | [ |
pHCTHKH ateiBanus (1)
3ambikanue Ha 3emiio (G) u ] ] [
[IpenBaputenbHas CUTHATIM- - - - -
3arus (P)

YcraBka Toka

(A)|L=...X], max

B npoMBIIIIIEHHOCTH U JUIsl TEHEPATOPHOM 3alllUTHI:

0,2-0,3-0,4-0,5-0,6—0,7-0,8—0,9-1,0

HenpepbIBHBINM TOK (A I=..XI, 0,6—0,65-0,7—-0,75—0,8—0,85—-0,9—-0,95-1,0
Toxk oTkiItO- _ X
Honroepemen- — I=..XI.
H@asl(zaé[epéq(; ¢ B nmpomsimnennoctu: 15-20-25-30...465-470-475
Mast nonyem— Bpewms o1- LTD —480 (c marom: 5 c¢)
HOCTD: Jr}foo/) KITFOYeHU (C) e J[ns reHepaTopHoit 3amuThL: 1,5-2,0-2,5-3,0...46,5
R —47,0-47,5-48.0 (¢ warom: 0,5 ¢)
Kparkospemeni-| TOK OTKIO- |/  x; 1,5-2-3-4-5-6-7-8-9-10 (c warowm: 0,5)
Has 3a7epkka | deHws (A)
(S) (momycru-
Mas orperr- | DPEMA OT(' )| STD 0,05-0,06...0,49-0,5 (c marom: 0,01 c)
HOCTB: +15%) |*HOICHIA(C
3agepKa MIHO- ¢ 4000 A muxe: 2—-3—4-5-6—-7-8-9-10-11-12-13
BEHHOTO cpaba- | Tok OTKIIIO- = X] —14-15-16 (c mrarom: 1)
ToiBaHUA (1) yeHus (A) foor 7 1e5000 A Bpre: 2—3—-4-5-6-7-8-9-10-11-12 (c ma-
(momycTimMast roM: 1)
MIOIPENIHOCTE: | Bpems oT-
+20%) —, INST 0,025 auxe
3aMerkanye Ha| TOK OT- I~ ], max e 3 momroca: 0,2—0,3-0,4-0,5-0,6—0,7-0,8—0,9—-1,0
semmio (G) | KIIFOUCHHUS (c warom: 0,1)
(momyctumast (A) 1,=.. xI,max|e 4 nomnroca: 0,5-0,6—0,7—0,8—0,9—1,0 (¢ marom: 0,1)
TOTPEIIHOCTE: [~ Bnonst O1- .
+20%) M}gqum © GTD 0,1-0,2-0,3...2,8-2,9-3,0 (c marom: 0,1 c)
Ipensapurens- | Tok OTKIIIO- _ N e N O
Hasl CHTHAM3a- | yeHwus (A) = Xl 0,7-0,8-0,9-1.0
st (P) (morryc- B _
ems or- | PAL=...
TUMasl IOTpell- KHKI))%HM ©| XLTD 0,5 (ycraska /, 1,0)

HocTh: £10%)
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Bpewms cpabareiBanus (¢)
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5 o —

0,1
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Tox (x %)

Puc. 2.72. Xapakxmepucmuxa 6aoxa OCR-1I LPO, LPH
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T I T T AVEE B
T I T T NI
1 1 1 11 11 1 1 i \ \
JlnanaszoH HaCTPOIMKK TOKA IpeIBAPUTEIbHON N\
| curnanusauu (1,) L \_\480
)
HenpepsisHbiit I \ AR\ JlnarnazoH HACTPOMKHU BPEMEHU
~0,8-0,9-0.95-1,0 = NN p p
H ok (,) x Ycrapka 0,7-0,8-0,9-0,95-1,0 £10% L 24(\)\\\ Y Jtosroii 3agepkku (LTD) N
TOKa ‘I\ \\ \ HenpepsiBHbiii| Bpems (¢): 15—
\r\ N '\‘\ Y | _Hrox (L) x 15 |30-60-120-240-]
A\ M 480£10%
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2.2. BeIki1ouaTe/iy ¢ AJNIEKTPOMATHUTHBIMMA N TENJI0OBBIMH
pacoenuTreJasaMu U 10M0JTHUTEC/IbHBIMHA yCTpOﬁCTBaMH

XapaKTepUCTUKA 3alUThl — OTPAHUYEHHO 3aBUCHMAs JI BBIKIIOYATE-
Jel ¢ KOMOMHUPOBAHHBIMU PACUECIIUTENISIMU U HE3aBUCUMAsI — JUISI BHIKJIFOYA-
TeNel ¢ ANEKTPOMArHUTHBIMU PACLICTUTENSIMHU.

Pa3bpoc Toka cpabOaTbiBaHUSI OTCEUKH [IJIi HOBBIX BBIKIIIOYATENICH
+20%, U1 BEIKITIOYATEINIeH, ObIBIINMX B AKCIuTyatamuu, £30%.

TemoBeie pene oTkanuOpoBanbl mpu Temiepatype +40°C.

Asmomamuueckue svikaoyamenu cepuu BA04 31 I[Ipo u BA04 35 Ilpo.
Oco0eHHOCTH MOJIENH:

®  KOMIAKTHBII rabapur;

®  BBICOKOTEXHOJIOTUYHBIE MAaTEPUAJIbI;

e  BCTPaMBAIOTCA B IIKA(BI JOOOT0 TUNA;

® IIUPOKUN aCCOPTUMEHT JOMOJHUTEIbHBIX aKCECCyapoB, OHU JIETKO
YCTaHABJIMBAIOTCS MOTPEOUTENIIMU CAMOCTOSITEIBHO B YCIOBUSX IKCILTyaTa-
MU, OTACJICHUE JJISl UX YCTAHOBKHU M30JIUPOBAHO OT CUJIOBOM CETH;

®  JIErKO MOHTHPYIOTCS € MOMOIIBIO anantepa Ha DIN-pelky;

e Hajguuue OJIOKUPOBOK OT HECAHKIIMOHUPOBAHHOTO BKIIIOUCHHS;

e 0€30MacHOCTb MEPCOHANIAa MPU MOHTAXKHBIX U IMyCKOHAJIAJIO0YHBIX pa-
OoTax.

HoMuHanbHbIN TOK aBTOMaTa ONpeeseTcs HOMUHAIbHBIM TOKOM TeT-
JIOBOT'O PAaCLETIUTEIIS.

Brikitouarenu sSIBISIOTCS TOKOOTpaHU4HMBaromuMu. OOecreunuBaroT Cy-
IIECTBEHHOE CHIKEHHE MUKOBOTO 3HAYEHUSI TOKA MO OTHOIICHHUIO K pacyuer-
HOMY 3HAa4Y€HUIO, a TAK)Ke 3HAYUTEIbHOE OTpaHUYCHHE yIeTbHON paccenBae-
MOHM 3HEPTHH, YTO MO3BOJSET CHU3UTH AIEKTPOAMHAMHUUYECKUE yAapbl, TEl-
JIOBBIC HAIPY3KU U YMEHBIIIUTH ceUeHUEe KaOesei U MInH.

Texnuueckue mapameTpsl aBTOMATOB MpPUBEIAEHH B Tabnumax 2.32—
2.34, a X 3alIUTHBIE XapaKTEPUCTUKHU — HA puc. 2.76 n 2.77.

BrikirouaTenu MOTyT OCHAamIaThCA JOMOJHUTEIbHBIMU COOPOUYHBIMU
eAMHULIAMMU:

®  BCIOMOTaTeJIbHBIM KOHTAKTOM, KOHTAKTOM CHUTHAJIU3allMU WM KOM-
OMHUPOBAHHBIM KOHTAKTOM CHUTHaju3aIuu (taom. 2.35);

®  HE3aBUCHUMBIM paciienutenem (tadm. 2.36);

®  pacuenurereM MUHUMAJIbHOTO HanmpspkeHus (tadm. 2.37).
Akceccyapbl YHU(DHUIIMPOBAHKI JIJIs1 BEIKITIOUATEICH 00€nX MOJIECH.

BcnmoMorartenbHb W KOHTAKT MpeAHA3HAUYEH JJISI CUTHAIM3ALUU
0 TIOJIO)KEHHH CUJIOBBIX KOHTAKTOB aBTOMATUYECKOTO BBIKJIIOUATENs (BKIIIO-
YeH / OTKJIIOYECH).
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Ta0muna 2.32

TexHu4YeCcKkre XapaKTEPUCTUKN aBTOMAaTUUECKUX BBIKIIIOUATENEH cepun
BAO4 31 ITpo u BA04 35 IIpo

BAO04 31 Ilpo BA04 35 Ilpo
HanmenoBanue mapamerpa Tun mo KOMMYTaIMOHHOHN CIOCOOHOCTH
C I1 B C I1 B
KonnuecTBo mMo110coB 3
HoMuHanbHBIN TOK BBIKJIIOYA- 16; 20; 25; 32; 40; 50; ) ) )
Tens, A 63: 80: 100 125; 160; 200; 250
HomunansHoe pabodee Hampsbke- 600
aue, B, ~50 I'x
HomunansHoe HamnpsikeHHe U30-
690
sy, B
HomuHansHOE UMITYyJIBCHOE BBI- 6

JIep>KMBaeMo€e HanpspkeHue, kKB

Homunanehas npe- (~110/130 B 50 75 100 35 60 85
f;“;:gﬁgg;ﬁaﬂ ~220240B | 25 | 40 | 100 | 35 | 50 | 65
crocobHocTh ey, (~380/415B | 10 20 35 18 25 40
KA ~440 B 10 15 30 15 25 30
~460 B 10 15 30 15 25 30
~480/500 B 7,5 10 20 10 15 20
~550 B 7,5 10 20 10 15 20
~600 B 5 5 10 7,5 10 12

Homunanwsnas pabouast Han0oJb-
11ast OTKIFOYAIOIIAst CIIOCOOHOCTh

Ics, B %  Icy, IpU HANIPSIKEHUHU
600 B

50

Ty MakCHMaTbHOTO PACIICTTUTENIS:
— TerutoBoi (Tad. 2.33) + + + + + +

— DJICKTPOMArHUTHBIH (Tab. 2.34) + + + + + +

Kareropus ucnosnb3oBanus A

Temrmiepatypa OKpy Karoieu cpe-

TTB, °oC —-25...+70 (Ta6JI. 233)
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TaOmuna 2.33

ToK yCTaBKM TE€IJIOBOTO PACUEIMUTENS B 3aBUCUMOCTH OT TEMIIEPaTyPhl
OKPYIKaroIIEH Cpebl

H?: 16 | 20 | 25 | 32 | 40 | 50 | 63 | 80 | 100 | 125 | 160 | 200 | 250
£,°C
10 | I8 | 23 | 29 | 37 | 46 | 58 | 72 | 92 | 115 | 155 | 195 | 245 | 295
20 | 18 | 22 | 28 | 36 | 45 | 56 | 71 | 90 | 112 | 140 | 185 | 235 | 285
30 | 17 | 21 | 27 | 34 | 43 | 54 | 67 | 86 | 107 | 130 | 165 | 215 | 270
40 | 16 | 20 | 25 | 32 | 40 | 50 | 63 | 80 | 100 | 125 | 160 | 200 | 250
50 | 16 | 20 | 25 | 32 | 40 | 50 | 63 | 80 | 100 | 125 | 160 | 200 | 250
60 | 15 | 18 | 23 | 29 | 37 | 46 | 58 | 74 | 92 | 120 | 135 | 185 | 235
70 | 13 | 16 | 21 | 26 | 33 | 41 | 52 | 66 | 82 | 95 | 115 | 170 | 215

Tabmauma 2.34

HoMuHalbHBIN TOK 3JIEKTPOMarHuTHOTO pacuenurens /,, (TOK OTCEUKHu B
uenu ¢ yactoroi 50 ['n)

Hanme

HOBa-

HHUC q

mapa- HUCJIEHHOE 3HAUYCHUE

MeTpa

Lo, A | 16 20 | 25 32 | 40 50 63 80 | 100 | 125 | 160 | 200 | 250
L/ Loon| 25 20 16 | 12,5] 10 10 10 10 10 10 10 10 10
L., A | 400 | 400 | 400 | 400 | 400 | 500 | 630 | 800 {1000|1250|1600 (2000|2500

Tabmanma 2.35

HoMunanpHbIN paboduii TOK JOTIOJHUTEIIBHBIX KOHTAKTOB BBIKJTFOYATEIICH
BAO04 31 IIpo u BA0O4 35 IIpo

HaumenoBanue

Hanpspkenne nuranus

~(125-250)B,

50I'g

=30B

=50B

=75B

=125B

=220B

BcnomorarennHbIH
KOHTaKT
KourakT curganu-

3allun

Komb6unmnpoBan-
HBIA KOHTAKT CHUT-
HaJIU3aIlnN

0,75

0,5

0,25
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Tabmuna 2.36

[TapameTpbl HE3aBUCUMBIX pacuenurenei Beikiatouareneid BA04 31 [Ipo u
BAO04 35 IIpo

HaumenoBanue napa-
MeTpa

Pabouee Hanpsokenue, B | ~/= 12 | ~/=24 | ~/=48 | ~(110-130)|~200-277)| ~(380—480)

YucioBoe 3HaUeHNE

Juana3oH pabouux Ha- (0,7-1,1)-Uson

MPSKEHU I
Pesxxum paboTsl KPaTKOBPEMEHHBIN (MMITYJIbCHBIN)
Bpewms oTkirouenust, Mmc 3,5

Tabmuna 2.37

[TapameTpsl pacuenuTenei MUHUMAJIbHOIO HANPSXKEHUSI BBIKJIFOYATEIICH
BAO4 31 ITpo u BA04 35 IIpo

HaumenoBanue napa-
MeTpa

PaGouee Hanpsikerne, B | ~/= 12 | ~/=24 | ~/= 48 | ~(110-130)| ~(200~240) | ~(380-415)

YucioBoe 3HaUeHNE

JInamna3oH HalpsKeHUN

(0,85-1,1)-Usom
BKJIIOYEHUS

Jnana3oH HanpspKeHUN (0,7-1,1)-Uson

yYAEpKaHU
Harnpsixenue oTkintoye-
< 0>7 UHOM
HUS
Bpewms oTkitouenus, Mc 3,5

KoHTakT curHaiusamnuu TMpeaHA3HAUYCH [JIs CUTHAIM3ALUH 00
aBapuHOM CpabaThIBAaHMM aBTOMATUYECKOTO BBIKJIIOUATENSI OT IMEperpy3Ku
WJIA KOPOTKOT'O 3aMbIKAHUS, & TAKKE OT PACLICIIUTEIICH.

KoMOMHUpPOBAaHHBIW KOHTAaKT CHUTHAJIM3ALUU MpETHA3HAYCH IS
CUTHAJIM3AIMU 00 aBapuiHOM cpabaThIBAHUU aBTOMATUUYECKOT'O BBIKIIIOYATE-
J8 ¥ CUTHAIM3ALHUM O TOJIOKEHWHM CHUJIOBBIX KOHTAaKTOB aBTOMATHYECKOTO
BBIKJTIOUATENS (BKITIOUEH/OTKITIOUYEH ).

He3zaBucuMblii pacuenuTenpb SBIAETCA YCTPOMCTBOM KpaTKO-
BPEMEHHOI'0 JICVCTBHS U JJISI UCKITIOUEHUS €TI0 NOBPEKICHUS MOXKET UCTIOJIb-
30BaThCsl B KOMOMHAIIMHN C OJIOKOM BCIIOMOTATEIbHBIX KOHTAKTOB, KOTOPHIN
CHUMAET HaNpsHKEHHE ¢ KaTyIIKM HE3aBHCUMOIrO pacuenuTess nocie cpada-
THIBaHUs BBIKJIIOYATENs. ECIM HE3aBUCHMBIM pacUEeNuUTENb 3alUTaH, BKIIIO-
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YeHHE aBTOMAaTa HEBO3MOXKHO, BPEMsI HAXOXKJIEHUS I0J HANPSIKEHUEM — HE
Oonee 5 c.

Pacuenurenp MUHUMAaJIBbHOTO HANPSKEHUSA OTKIIOYACT aB-
TOMATUYECKUN BBIKJIIOYATENIb MPU CHIKEHUM (PA3HOTO WM JUHEHHOro Ha-
NPSDKEHUST Ha €ro BXOJIE, a TAKXKE MPENSATCTBYET €ro BKIIOUEHHUIO, €CIIH B LIe-
I HANPSYKEHUE HU)KE YCTAHOBJIIEHHOI'O MUHUMAJIBHOTO ypoBHs. Jlomyckaer-
Csl yCTAaHOBKA TOJBKO OJHOTO PACLENHUTENI MUHUMAIbHOIO HaIPSKEHUS.
Ecnu pacuenurens He 3aMUTaH, BKIIOUYEHUE aBTOMATHUYECKOTO BBIKIIIOUATENS
HEBO3MOXHO.

[IpuHuunuasbHbIe ANEKTPUUECKUE CXEMBI BBIKJTIIOUATENeH
BAO4 31 IIpo u BA04 35 IIpo npuBeneHsl Ha puc. 2.78.

@) (@) @) 2l D2 ' 120 B4 B52054
1 3 5

)\ \ \ l

W 3 A\ e Q] ---------- =\

I>F=-{I>F-=-17>

cii D1 | 11 51i
2$ 44) 6& HP PMH KC BK
a

0

Puc. 2.78. Dnexmpuueckue cxemol gviknouameneti BA04 31 Ilpo u BA04 35 Ilpo
6e3 0onoIHUmMeNbHLIX COOPOUHBIX eOUHUY (@) U ¢ OONOIHUMENbHBIMU COOPOYHBIMU
eounuyamu (6): HP — nezasucumulii pacyenuemav, PMH — pacyenumens MUHUMAIbHO20

HANPAINCEHUA,; KC — xonmaxm CucHaiuzayuu, BK — ecnomocamenvuwiii Konmakm

Asmomamuueckue ewviknrouamenu cepuu BA04-36 npouzsoocmea
OAO «2nexmpoannapamy, 2. Kypck. OCOOEHHOCTH MOJIEIIU:
HIMPOKUI JUAIA30H YCTaBOK AJIEKTPOMATHUTHBIX PACLEIUTEIIEH;
KHOITIKAa TECTUPOBAHUS MEXaHNU3Ma CBOOOHOTO paCIICTIIICHUS;
YCOBEPIICHCTBOBAHHBIN JU3AMH;
YCTPOMCTBO 3aMUPaHUs BHIKIIFOYATENS B MOJOKEHUN «OTKIIOYEHOY;
HaJU4Yue KJIEMMHBIX KPBIIIEK.
Brixirouarenu npenHasHadeHbl ISl IPUMEHEHUSI B DJICKTPUUYECKUX I1e-
nsIX epeMeHHoro Toka yactotsl 50, 60 ['1 nanpsixenuem 10 690 B ¢ pabounm
ToKoM 110 400 A 111 3aIUTHI OT MEPErPYy30K U KOPOTKUX 3aMBIKAHHM, JIJIs1 HE-
YacThIX ONEPATUBHBIX BKIFOUECHUN U OTKIKOUYEHUH JIMHUM (10 TpEX B Yac).
PacmudpoBka ycinoBHOro 0003HaueHHsI aBTOMATOB IPUBEJEHA Ha
puc. 2.79.
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BAQ4=36- X_ X_ X_ X X_ 20 YXJ3
O0o3HaueHue Kiumarnueckoe
cepuun HCIIOJIHEHUE U

KaTeropus pas-
MEIICHUS

Yucio noJIrCcoB

3 — ¢ pacuenuTeIsIMHU TOKa Crenenp 3auThHI

K3;
4 — ¢ KOMOMHUPOBAHHBIMU
pacuenuTensiMu

JlomoTHUTEIFHBIC MEXaHU3MEL:
0 — OTCYTCTBYIOT;

5 — py4HOU TUCTaHLMOHHBIN
MPUBOI;

6 — yCTpOICTBO JIsl 3alUpPAHUS

JlononHuTENBHBIE YCTPOMCTBA
(Tabm. 2.38)

1 — ¢ pyuHBIM IUPBOJIOM

Puc. 2.79. Cmpyxmypa ycrosnozo obo3nauenus gvikrouamenei cepuu BA04-36

TexHaudeckune mapameTphl BhIKIIOUaTeNel JaHbl B Tabnunax 2.39, 2.40,
a MX 3alIUTHBIC XapaKTEPUCTUKHU NpuBeneHsbl Ha puc. 2.80-2.82. KoppekTu-
POBKa HOMHHAJILHOTO pab0Yero ToKa BHIKJIIOYATENECH Ha TEMIIEpaTypy OKpY-
KAIOIIEN CpeJibl BBIMOJIHSAETCS B COOTBETCTBUU C puUC. 2.83.

Ta6numa 2.38
JononHuTtenbHbie ycTpoiicTBa BeikItouareneid BA04-36 (k puc. 2.79)
O06o3HaueHne BcnoMorarensHbie KOHTakThl | He3aBucuMblid paciienuTenb
00 — —
11 2p+23 —
18 2p+ 13 +

Taobmuna 2.39

TexHu4yeckre XapakKTEPUCTUKN aBTOMAaTUUECKUX BBIKIIIOUATENCH cepun
BA04-36 6e3 TemoBbIX paciienurenei

HomunanbHas npeaenbaas Han0ob- Homunanenas Homu-
1ast OTKJIFOYAIOIIask CIIOCOOHOCTH 1, HanbosbIIas HaJlpHAs
CU> | pxiTrouaromast cro- paGouas
Howmu- kA COOHOCTB, KA Howii- Ham-
OompImIas
HaJbHbIC HaJbHbIC
OTKIIIO-
TOKH, A TOKH, A atomon
400 B cos® 690 B cos® 400B | 690B 11006,
HOCTb /s,
B % ICU
250-400 18 0,3 10 0,3 36 17 100-250 75
— - - — — — — 1320, 400 50
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Taomuna 2.40

TexHn4yeckne XapakTEPUCTUKU aBTOMAaTHYECKUX BBIKIIIOUATENIEN CEPUN
BA04-36 ¢ Ten0BbIMU U 31E€KTPOMATHUTHBIMU PACLIEIUTEIAMU

HaunmenoBaunue
napaMmeTpa

YuclieHHOE 3HAaUYCHHUE

HO“;EEEHZHHG 16 | 20 | 25 31,5/ 40 | 50 | 63 | 80 |100{125|160(200|250 320|400

YcTaBku 35ek-

TPOMAarHUTHBIX

pacuenurenei,
A

1000
1250
1500
2000
2500
3000
3200
4000

250 {300 400 |500(750

[IpenenvHas
KOMMYTallu-
OHHas CII0C00-
HOCTB, KA:

— TIpH HAIpSI-
skeaun 400 B 3 6 18

— TP Hampsi-
sxennu 690 B 3 4 10

HomunannHas
HauOoIbIIas
BKJIFOYAIOIIas
CIIOCOOHOCTB,
KA:

— P HaMpsi-
sxeanu 400 B 4.5 ? 36

— TP Hampsi-
xxeanu 690 B 4,5 6 17

Brikimrouatenu MOTYT OCHAIATHCSI BCIIOMOTATEIHHBIMA KOHTAKTAMU U
HE3aBUCHUMBIM pacienureneM (tadi. 2.38).

[TapameTpbl U XapaKTECPUCTUKH BCIIOMOTATEIbHBIX KOHTAKTOB JIaHBI B
tabmurie 2.41.

HezaBucumslil pacuienutenb 00eCreurnBaeT OTKIIOYEHNUE BKJIFOYEHHOTO
ammapara TpH IoJade Ha BBIBOJBI KATYIIKHA PACICIHUTENS HANPSHKCHUS I10-
CTOSTHHOT'O WJIK TIepeMeHHOro Toka. [llkana HOMUHANBHBIX HANIPSKCHUI:

e 127,230,400 B nepemennoro toka yactotsl 50 u 60 I';
e 24,110,220 B nocTossHHOIrO TOKA.
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Puc. 2.80. Bpemsamokosvie xapakmepucmuku 8blKouameneti

BA04-36 na mok 100 A: 1 — 30na pabomol menno6o20 maxcu-
MANbHO20 PACYENUMes MoKd, CHAMAsS C XON0OHO20 COCMOHUSL;
2 — 30Ha pabomel MENI08020 MAKCUMALLHO20 pACYenumens moka,
cHAmas ¢ nazpemoz2o cocmosnus; I, — ycmasxa snekmpomazHum-
HO20 pacyenumensi mokda KOPOmMKO20 3aMbIKAHUS

t,C

ok

==&

1000 \._ \

\

AN
100 =\AF\

A
\
\

1\

A

Z
y — 4
zZ 7

12

/

/

N

~

B’N

Il
5’\4
5

0,10

0,01
1 10

I/ Lijou

Puc. 2.81. Bpemsamokossie xapaxmepucmuku 8biKouameneti

BA04-36 na mox 125 A: 1 — 30na pabomei mennoo2o maxcu-
MAbHO20 pacyenumeis MmoKd, CHAMAsL ¢ X0N0OHO20 COCMOSHUS,
2 — 30Ha pabomvl Meni06020 MAKCUMAILHO20 PACyenumelis mokd,
CHAMAsL ¢ Ha2pemo20 cocmosnust, I, — ycmaska snekmpomazHum-
HO20 pacyenumelisi MOKA KOPOMKO20 3AMbIKAHUS



f, ¢

1000 LM\

100 QJ%

\ \; 1 — 2
10 e
\\ \;,i:' /
1 =%§I
-
Im = Imm Im: Imax
0,10 <
0,01
1 10 I/ o

Puc. 2.82. Bpemamoxkosvie xapaxmepucmuxu gviknoyamenet BA04-36 na moxu
160, 200, 250 A: 1 — 30na pabomel menioso2o MakCUMAibHO20 PACYENnUMes moKd,
CHAMAsL ¢ XONOOHO20 COCMOSAHUSL, 2 — 30HA PAOOMbL MENI08020 MAKCUMAILHO20 PACYe-
numess MoKa, CHAMAsL ¢ HA2Pemo2o cocmosnus, I, — ycmaska s1eKmpomMacHumHo20 pac-
yenumens MoKa KOPOMKO20 3AMbIKAHUS

1.8

= \\‘
= L2
—~ S~

= —

: I~
j 0.6

0
—60  —30 0 30 60

Puc. 2.83. 3asucumocms Homunanvno2o pabouwezo moka svikiiowamenet BA04-36
om memnepamypbul OKpysHcaroujeli cpeobl
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TexHuueckue XAPAKTCPHUCTHUKH BCIIOMOI'aTCIIbHBIX KOHTAKTOB

Ta0muna 2.41

HaumenoBanue napa-
MeTpa

O0o03HaUYeHHE WU YUCICHHOE 3HAUCHUE

Kareropus npumenenus

AC-15* (mepeMeHHBIH TOK)

JC—13 (moCTOSTHHBIN TOK)

HomunuaneHOE Hanpsi-
JKeHue, B

48

110

220

380

24

110

220

HomunuaneHOE Hanps-
KEeHHUe u3oasauuu, B

400

HomunanbHerit pado-
YHil TOK, A

1,5

1,3

0,5

VY C10BHEIN TEIIOBOU
TOK, A

HomunanrsHast MorI-
HOCTb, BT

200

330

330

380

100

140

110

* — MuHMMaITbHAs BKITIOYAIOMIas ClIOCOOHOCTh Ha TIEPEMEHHOM Toke: 5 MA mipu 17 B

He3aBucuMelil paciienuTenb BBI3BIBACT PACICIUICHNE B TIOOBIX pabodmx
YCJIOBHSAX, KOTJla NMUTAIOIIEEe HANpsDKEHUE OcTaercs B Inpenenax or 70 mo
110% nHoMuHaIbHOrO. HOMMHAIBHBIN PEXUM PabOTHI HE3aBUCHMOTO paclie-
MUTENST — KPAaTKOBPEMEHHBIN, ISl UCKJIFOUCHHS €r0 MOBPEKICHUS PEKOMEH-
JyETCSl UCTOJIb30BaTh €ro TOJBbKO B KOMOMHAIIMU C OJIOK-KOHTAaKTOM, KOTO-
pBIil CHUMAaET HaNpsSHKEHUE ¢ KaTyIIKW HE3aBUCHUMOTO PaCLENUTENs MOcie
cpabaThIBaHUS aBTOMATUYECKOTO BhIKItoUarens (puc. 2.84).

| 1> 1>
s T T T
2 4 6

COQL[I/IHGHI/IC BBIIIOJIHACTCA HOTpe6I/IT€He

I
!
,'H—n

Pacnenurens He3aBUCUMBINA

S2

S2.1

S2.2

|
,}/13
[

|
21
I

1ol

14!

2!

Puc. 2.84. Cxema snexmpuueckas npuHyunuaibHas GbIKII04amens nepemenHo2o
MoKa mpexnoocHo2o ucnoinenus BA04-36 ¢ nesagucumvim pacyenumenem u

137

6CNOMOcAMENbHbIMU KOHMAKmMamu



CoOcTBEeHHOE BpeMsl OTKJIFOUEHUS BBIKIIIOYATENS IPU HOMUHAIIBHOM TO-
K€ C MOMEHTA [10JJa4Y¥l HOMUHAJIBHOI'O HAIIPSKEHUS HAa BBIBOJABI KAaTYIIKU HE-
3aBUCHMOro pacuenurens He oonee 0,04 c.

MouHOCTh, TOTpebIIsieMast HE3aBUCUMBIM PACLIETIUTENIEM, HE MPEBbIIIa-
et 300 BA na nepemeHHOM Toke U 350 BT Ha MOCTOSHHOM.

Asmomamuueckue svikmouamenu BA04-36 u BA06-36 npouzsoocmasa
Vavanosckoeo 3aso0a nuskosonemmuou annapamypul «Konmaxmopy. Pac-
CUUTAHBI JJIsI SKCIUTyaTallMu B 3JIEKTPOYCTAHOBKAX C HOMHUHAJIBHBIM HaIps-
xeHueM 10 660 B nepemennoro toka yactoroit 50, 60 ' u 220 B mocrosin-
HOro TOKa. Jlomyckaercsi MCIOJIb30BaHUE BBIKIIOUATENICH IS HEYACTHBIX
MPSIMBIX ITyCKOB aCUHXPOHHBIX 3JIEKTPOJIBUTATENECH.

PacmudpoBka ycmoBHOTO 0003HAUCHUS BBIKIIOYATENCH TaHHBIX MOJIE-
JIer J1aHa Ha puc. 2.85.

ABTOMAaThl UMEIOT TEIUIOBBIE U 3JIEKTPOMArHUTHBIC MaKCUMAalbHbIE pac-
LENUTENIA TOKA JIJISl 3alUThl B 30HE TOKOB MEPETrPY3KU U KOPOTKOTO 3aMbIKa-
HUS1, MOTYT OCHAILIATHCS TOJIBKO 2JIEKTPOMArHUTHBIMU PACLICTIUTENSIMU, & TAKKE
BBIMTyCKaThCsl 0€3 MaKCUMAJIbHBIX pacrienuresieli Toka. OCHOBHBIC MapamMeTphl
BBIKJTFOUATENIeH TPUBEICHBI B Tabuiax 2.42—2.44, a 3alllUTHBIC XapaKTePUCTH-
k1 Ha puc. 2.86. KoppekTrpoBka HOMMHAIBHOTO pab0Yero TOKa BBIKITFOUATENIEH
Ha TeMIIepaTypy OKPY>Karollel Cpe/ibl BBIIOIHSAETCS Mo puc. 2.87.

BrikirouaTenu ¢ TEMJIOBBIMHU MaKCHUMaJIbHBIMU PACIEHIUTEISIMU TOKa
MpU OJTHOBPEMEHHOMN HArpy3Ke BCEX MOJIFOCOB:

a) HE JIOJDKHBI cpabaThiBaTh B TEUEHHE BPEMEHU MEHEE 2 4acoB, a Ha
HOMHHaJbHbIE TOKU 16; 20; 25; 31,5; 40; 50 A MmeHee oAHOTO Yaca Ipu Hava-
JI€ 0TCYETA C XOJOIHOr0 COCTOAHUSA 1IpU TOKE 1,05-1, pacys

0) momKHBI cpabaThIBaTh B TEUEHHWE BPEMEHU HE Oojiee 2 4acoB, a Ha
HOMMHAJILHBIM TOK 10 63 A He 0oJiee 0HOTO Yaca MpU Hayaje OTcueTa ¢ Ha-
rpetoro coctosHus (Tokom 1,05-1; puen B TEUEHHME OBYX HIIM OJHOIO 4aca)
npu:

e T1OKE 1,35-1, pacy JJIs1 BBIKIIFOYATENIEH HA HOMMHAJIBHBIA TOK 110 63 A;
e TOKE 1,25 pacy VIS BBIKIIFOUATEIEH HA HOMUHAJILHBIN TOK CBBILIE 63 A.

VYcraBku 1o TOKY cpabaThiBaHUs BBIKIIOYATENIEH C 3JIEKTPOMArHUTHBI-
MU PACHENUTENISIMA TOKA MPU MPOTEKAHUU TOKAa MO OJHOMY, JIBYM U TPEM
noJTirocaM ykaszanel B Tabnumax 2.42 u 2.43. OTKJIOHEHUS YCTaBOK AJIEKTPO-
MarHUTHBIX MaKCUMAaJIbHBIX pacIleluTeIel TOKa B BBIKIIIOYATENIe, HE OBIB-
IIEM B dKCIUTyaTauu, He npesbimaet +20%.

BrikirouaTenu A0MycKaroT MOBTOPHOE BKJIIOUEHHE IMOCIE OTKIHOYEHUS
TOKOB TEPErpy3KH WIM KOPOTKOTO 3aMblKaHUs dYepe3 BpeMsi He Oosee
3 MHUHYT.
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BAXX XX XX XX XX XXXX:

BA BykBenHoe 0003HavYeHHe BUaA annmapaTta: BA.

XX JIByX3Ha4YHOe YHCJI0. Y CI0BHOE 0003HaYeHue HoMepa cepuu: 04; 06.

XX JIByX3Ha4YHOe Y1 CJI0. Y CI0BHOE 0003HA4YeHHe HOMMHAJIBHOIO TOKa: 36
JAByX3Ha4YHOE YN CI0. Y CJIOBHOE 0003HAYEHUE YU CJIA TOJHCOB U
KOJIMYEeCTBA MAKCHMAJIbHBIX pacuenuresieil TOka B KOMOMHAIIUM €
HCIOJTHEHHEM MAKCHUMAJIBHBIX pacuenureseil TOKa M0 30He 3alllUThI:

3 mosroca 0e3 MaKCHUMaJIBHBIX pacienuTeneil Toka 30;

XX 3 mostroca ¢ pacLENnUTENIMHU B 30HE TOKOB KOPOTKOT'O 3aMbIKaHUs 33;

3 mostroca ¢ pacLenuTeIsIMU B 30He TOKOB nieperpysku u K3 34;

2 nmosoca 0e3 MakCUMallbHBIX pacuenuTeneil Toka 80;

2 moJIOCA € pacCUENUTENIMHU B 30HE TOKOB KOPOTKOT'O 3aMbIKaHUs §3;

2 moJiroca ¢ paclenuTeNs MU B 30HE TOKOB neperpy3ku u K3 84.
JIByX3Ha4YHOe Y1 CJI0. Y CI0BHOE 0003HAYEHHE UCIIOJTHEHHS 110
AOMNOJIHUTEJIbHBIM COOPOYHBIM eINHUIIAM:

XX 0e3 JIONOJHUTEIIBHBIX COOPOUYHBIX enuHull — 00;

CO CBOOOJHBIMH KOHTaKTaMHu — 11;

CO CBOOOJHBIMU KOHTAaKTaMHU U HE3aBUCUMBIM paclenurenem — 18;

C HE3aBUCUMBIM pacluenurenaem — 12.

Hudpa. YcioBHoe 0003HaYeHHE UCTIOJTHEHUS 10 BHAY NPUBOIA U
€1oco0a yCTAaHOBKH BBIKJIIOYATEJIA:

CTallMOHAPHBIN C pyYHBIM IPUBOJOM — 1;

CTAllMOHAPHBIN C 3JIEKTPOMArHUTHBIM IPUBOAOM — 3;

X BBIJIBUYKHOM C pYYHBIM JTUCTAHIIMOHHBIM TPUBOJIOM — 5;

BBIJIBUYKHOM C 3JIEKTPOMarHUTHBIM PUBOJOM — 7;

BpYOHOU C PyYHBIM IIPUBOJIOM — 2;

BPYOHOH C 3JIEKTPOMAarHUTHBIM PUBOJIOM — 9.

Hudpa. YciaoBHoe 0003HAYEHUE UCTTOJTHEHHUS 10 TONMOJHUTEIbHBIM
MeXaHM3MaM:

oTcyTcTBYIOT — 0]

% PYYHOM JUCTAaHUMOHHBIN MPUBOJ JIsI ONEPUPOBAHMS Yepe3 IBEPh
pacrnpenycrpoicrsa — 3;

YCTPOMCTBO AJisi OJIOKUPOBKHU MOJIOKEHUS «OTKIIOYCHO»
BBIKJTIOYATENSl CTALIMOHAPHOTO U BPYOHOT'O MCIIOJIHEHUS C PYUYHBIM
IPUBOJIOM — 6.

JIByX3Ha4YHOE YHCJI0. YCI0BHOE 0003HAYCHHUE CTENICHH 3aIlMThI
BBIKJII0YaTeJIs:
XX IP20 - 20;
IP0OO — 00.
ByxBa(b1) u uudpa. YcjaoBHoe 0003HAYECHHE KIUMATHYECKOT0
HCIIOJIHEHUSA
.0:S VXII3;
T3.

Puc. 2.85. Cmpyxkmypa ycnosrnoeo 0603HaueHus asmomamuyeckux 8blkaouamerel
BA04-36 u BA06-36
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Tabmuma 2.42
Brikmouarenu BA04—36 ¢ MakCUMalIbHBIMU PACLIENUTEIISIMA TOKA

= “ e v o VcTaBKHM 10 TOKY Cpa- | VcraBku 10 ToKy cpabatel- | [IpenenbHas koMMyTanuoHHas CHOCOOHOCTB, KA
E e< |g¢g 2 = % OaTBIBaHUS IEKTPO- | BaHMs MaKCHMAaJIbHBIX pac- s
= ’_En % 8 5 5 ’% § 5 < | MarHMTHBIX MakcH- |uenurenei Toka npu K3 mst|  JleficTByroniee 3HaYCHUE B TN g ° % : o
2 = E = s | & % &g MaJIbHBIX pacleluTe- | MCTIOJHEHUS BRIKIIIOUATENS | MEpEMEHHOTO TOKA IIPH Hanpsoke- | EEES
= S |SE& = | 8 2 & 9 neif roxa npn K3, A, B |0€3 TCIUIOBBIX PacLEIUTeNeH| muu 1 koo(GHUIHEHTE MOIHOCTH A =223
2 S5 |E @8 5 Soxg enu TOKa, A, B LIeNU E=go
= | 52 |2 S |SEE = — E8gx=8
S B | T SR Lot ran " | 380B | cosp | 660B | coso == EET
o 250 250
P 300 300
80 = 400 400 3! 0,8 3% 0,8 8
2 500 500
=3 630 630
=g 1o 250
e 3 20
=EN 25 300 3%! 0,8 32 0,8 _
< g6 31,5 400 6*' | 07 | 42 | 08 _
4 = 40 400 750 800 20%* 0,3 10* 0,5 35%
S g |2u3 50 500 1000 1000
= | 250 | 28 63 750 1250 1250 25
o 80 1000 800 2000 1500
5o 100 1250 800 2500
g 125 1500 1000 3000
o 160 2000 1000
m 200 2500 1250
2 250 3000 1500
© 320 3200 2000 3200 2000 207 2 407
Q *
400 ) = 400 4000 | 2500 4000 2500 T I 0,5 0

* IS Bbmn}oaneneﬁ C TCIIJIOBBIMHU MAaKCHUMAJIbHBIMU pacuennTenﬂMu HOMHHaJ’lebIﬁ TOK BBIKJIHOYATCIIA OHpe}IeJ’IHCTCﬂ HOMHUHAJIBHBIM TOKOM TCIIJIOBOI'O MAaKCH-
MlaJIBHOI‘O pacuenuTens; Ui BEIKITIoYaTee 0e3 TeIUIOBBIX M&KCI/IMEUIB%—IBIX pacuenurenei HOMI/IH&HL}HLI?I TOK BLIKnmanenszl pagex 80, 250, 400 A;1
** — O-II-BO-II-BO (nBa umkia ¢ may3oit 15 munyT Mexay Humn); *~ — O-I1-BO (may3a 180 c); *° — B uncnurene, kak *°, B 3HaMeHarese, Kak * .



84!

Brikmouarenu BA06—36 ¢ MakCUMalIbHBIMU PACLIENUTEIISIMUA TOKA

Taomuna 2.43

w | = 2, L VYCTaBKH 10 TOKY Cpa- | VCTaBKH M0 TOKY cpabaThi- [IpenenpHas KOMMYTAIMOHHAs CLIOCOOHOCTD, KA
51 8 <L‘n g8 g e 5 E 0aTbIBaHUs IEKTPO- | BaHUSI MAaKCHMAITBHBIX Pac- Teil HaveHue B 1e- | IT
§ =218 s S |£ 8 5 <| MarHuTHBIX Makcu- | LemuTenei Toka npu K3 s CHCTBYIOTIEE 3 H PH HATIPDKHCHH TO-
S| 28|22 x| E |2 =&, | enonHenns BaiToqarens | TEPEMEHHOTO TOKa IIPH Ha- | CTOAHHOI'O TOKA U 110-
E| E8|E o5 g |8 g Sy | MaIbIbX paciemte - | TpsDKeHHH U K03 (HULEeHTe |CTOSHHON BpEMEHH! He
= s 1S E 2| o s 2 % B | neit oxa npu K3, A, B |0€3 TeroBbIX pacuernurenei Gonce 0.01 o
= E S| S g E E E z & Henu TOKa, A, B 11enn MOIIHOCTH ’
2| 8 = = - -
S| 2E |2 & 72 e g TIEPEMEH- | MOCTOSIH- |[IEPEMEHHOIO | IIOCTONHHOIO | 3o o coso | 660 B | cosp | 220 B 440 B
HOTO TOKA | HOrO TOKa TOKa TOKa
250 250
= 300 300
80 | 2 400 400 3| 08 | 3 | 08 8 5
S X 500 500
g o 630 630
€5 16
- 250
g E 20
© e e 25 300 31 08 | 3* | 08 40%* 352
& e § 53l 3LS 400 6*' | 0,7 | 4% | 0,8
= z 40 400 750 25%2 | 0,25 | 10%* | 0,5
S =2 1000
Mm g3 50 500 800
250 | &% 63 750 }250 1000
2 = 80 1000 800 o 1250
m = 100 1250 800 1500
g2 125 1500 1000
e 160 2000 1000
N 200 2000 1250
250 3000 1500

* — IS BBIKJIFOYATENICH C TEIJIOBBIMM MAaKCHMAJIbHBIMU PACLEHHUTEISIMA TOKA HOMUHAJIBHBIN TOK BBIKIFOYATEIS ONMPEACISIETCS HOMHHAIBLHBIM TOKOM TEILIOBOTO
MaKCHMAJILHOTO PaCUENHUTEIIs TOK; JUis BEIKJTFOUYATENICH O€3 TEIUIOBBIX MAKCUMAITLHBIX PAacllEUTEICH TOKa HOMUHAIIBHBIN TOK BBIKITIOUaTes paBeH 80, 250 A;
** — O-I1-BO-II-BO (zBa nukia ¢ may3oi 15 MEHHYT MeXITy HUMH);

*2 _ O-TI-BO (may3a 180 c).




Ta0muna 2.44

Brikmouarenu BA04-36 u BA06—36 6e3 MakcUMaJlIbHBIX paclienuTene Toka

o HomunanrsHoOe Ha-
HoMuHanLHEBIN TOK o
Tum BeIKIIOYATENS MIPSDKCHUE TIIABHOM Yucio MoJIICOB
BBIKJTIOYATEIS, A
uenu, B
250 Jlo 660 B
BA04-36 440 HepPEMEHHOTO TOKA
gacToThl 50, 60 I'1; 2u3
BA06-36 250 10220 B
IIOCTOSIHHOTO TOKA
10000y
6000 HAH
4000 H4A
2000 \-\
1000 —\
600 o —
400 \
200 \\ 1
100 % X —
601 ™N—
o 40 X N N
;‘“ 20 \\ \\ / \\
Z 10 AN N
E 6 N
ﬁ 4 AN 3 N
< N[/ N N
Sl 5 N N
5 2 NN
1 N
2 06
2 0,4
a N
0.2 :
0,1
0,06 .
0,04 -
4
pd
0,02 % N
0,01 —
0,006
I{1,2 v 2 3 4 56 81021520 30 50 70

—
1,05 _—
KpaTHOCTB TOKa HArpy3ku K HOMHHaJIbHOMY TOKY TCIIJIOBOT'O

pacuenurenst I/ Iy paer

Puc. 2.86. Bpemamorxosvie xapakmepucmuku OmraoueHus 8blKaoyameeu
BA04-36 u BA06-36: 1 — xapakmepucmuxa, CHAMAsi ¢ X0J100H020 COCMOAHUA, 2 —
Xapakmepucmura, CHAMAsl ¢ Hazpemozo coCmosanus, 3 — 30Ha pabomul 31eKMpo-
MA2HUMHO20 pacyenumens moKa
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Iy, pacit
)

H. paci 40°C

1,8

T~ |,
I~

\\

1,0

0,6

0,2

-60 —-40 20 0 20 40 60
Temmeparypa, °C

Puc. 2.87. 3asucumocms HomuHnanbHo20 moka svikoyamelis (pacyenumens), ul-
PANCEHH020 8 KPAMHOCMSAX K HOMUHAIbHoMY moky npu 40 C, om memnepamypol
OKpyHCcalouyeli cpeodvl

BrikmroyaTenu M3roTaBiavMBarOTCSA CO CIEAYIOIIMMU JOTOJIHUTEIbHBIMU
COOPOYHBIMU €AMHUIIAMM:

®  C HE3aBHCHUMBIM PacCIECIHUTEIICM,

®  C PYYHBIM IIPHBOJIOM;

® C PYYHBIM JUCTaHIIMOHHBIM IPUBOJIOM JUIS ONEPHPOBAHHS dYepe3
JIBEPh pacpeIeIUTEILHOTO YCTPOMCTBA,

®  C 3JIEKTPOMArHUTHBIM IPUBOIOM;

e O CBOOOJHBIMHU KOHTAaKTaMH.
CoueTaHus JOMOJHUTEIBHBIX COOPOYHBIX SAMHHMIL IPUBEACHBI B Ta0IUIE 2.45.

Ta6muma 2.45
CoueTaHus TOMOTHUTEIBLHBIX COOPOYHBIX €AUHUIL BeIKTIOUaTeaeii BA04—-36
u BA06-36
O06o3HaueHne CB0OOIHBIE KOH- HeszaBucumerii Hanuuwue snexkrpomar-
(cm. puc. 2.85) TAKThI pacLenuTens HUTHOT'O IPUBOJA
00 — — —
11 23+ 2p — —
18 13+ 2p + —
11 23+ 1p — +
18 I3+ 1p + +
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HeszaBucumelii pacuienuTenb 00eCleunBaeT OTKIIIOYCHUE BBIKIIOYATEIIS
MIPY T0JIaue Ha BBIBOJIbI €r0 KATYIIKH HAIpPSHKEHUSI MOCTOSTHHOTO MJIU OJHO-
¢da3HorOo mepeMeHHoro Toka. OH paccyuTaH Ui pabOThl TP HOMHUHAIBHBIX
HanpsHKEHUSIX :
e 110, 127, 220, 240, 380, 400, 415, 550, 660 B nepemeHHOr0 TOKa
yactoTou 50 I'1y;
e 24,110,220 B 1ocTossHHOTO TOKA.
Jlonyctumsbie kojiebanusi padouero Hanpsbkenus ot 0,7 10 1,2 oT HOMUHAIb-
HOTO. PexxuM paboThl pacuenuTeisi — KpaTKOBPEMEHHBIN, MTOJTHOE BpeMs OT-
KJTFOUCHUS LICTTH BBIKJIIOYATENIEM IMPU HOMHHAIBLHOM TOoKe — He Ooiee 0,04 c.
CBoOOHBIE KOHTAKTHI MOTYT paboraTs npu HanpsbkeHuu ot 0,7 mo 1,2
OT HOMHUHAJIbHOTO, B MPOJOJDKUTEILHOM PEKUME JOMYCKAIOT HArpy3Ky TO-
KoM 110 4 A.
[IpuHnMnuanbHas 3JIEKTPUUYECKas CXeMa BBIKJIIOYATENISl C JOMOJIHU-
TEJIbHBIMU COOPOUYHBIMU €IMHUIIAMU MPUBECHA Ha puc. 2.88.

S2
1 o1 03 o5
— RN
\ \ P — — — — — —l — f— e -
7
= 77
5
I =
— — —_ >
2 04 6 K
————————— S T S i
A EERE RS
C pacuenutenem nesapucumeM K| O O O O O O O O [y
I 2 3 4 5 6 7 8
o ol B 5
be3s pacuenurens K A| &) 5| 7| =) =] ¥| =
O OO0 O O O O O |x1
1 2 3 4 5 6 7 8

Puc. 2.88. Cxema snexkmpuueckasn npunyunuanvras svikirouamens BA04-36
uw/unu BA06-36 cmayuonapro2o ucnonnerus ¢ 0ONOIHUMENbHbIMU COOPOUHBIMU
eouHuyamu

Asmomamuueckue svikntowamenu cepuu BA0S. O0ume cenenust 06 aB-
TOMarax JaHHOW MOJCNH, a Takke MH(OPMaILMs O BBIKIIOYATEISAX C DJICK-
TPOHHBIMH MAaKCUMaJIbHBIMM PAaCIECUTEISIMHU TOKA TaHa B pazjaene 2.1.
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[TapameTpbl BBIKITIOUATENIECH, OCHALIEHHBIX TOJIBKO 3JIEKTPOMArHUTHBIMU
paclenuTeNsIMU TOKa, MpeCcTaBiIeHbl B Ta0uie 2.46. OTKIOHEHHE YCTaBOK
0 TOKY B BBIKJIIOUATENSAX, HE OBIBIIMX B OJKCIUTyaTalldd, HE TPEBBIIIACT
1+20%. [Ipu mpoBepke CeNeKTUBHOCTH CpabaThIBaHUs alllapaToB MO BPEMEHU
CIIElyeT OPUEHTUPOBATHCS Ha 3alIUTHBIE XapaKTEPUCTUKH, MPUBEICHHbBIE HA
puc. 2.9, 2.11 u 2.13 (ycraBku 3J€KTpOMarHuTHOro pacuenurens). [lonHoe
BpeMsi OTKJIIOYEHUS IIEMU BBIKIIOYATENIEM [0 KaHaTy AJIEKTPOMATHUTHOTO
pacuenurens He nipesbimaet 0,04 c.

TexHuueckue NaHHbIE BBIKIIOYATENEed 0€3 MaKCUMAaJIbHBIX paclenuTe-
Jieit Toka naHbl B Tabnuie 2.47.

Asmomamuueckue gviknrouamenu cepuu BAI13 (tabdn. 2.48) nmpennasHa-
YeHBI JJIsl OTKJIFOYEHUS AJIEKTpUYECKUX leneu npu neperpyskax u K3. Oc-
HOBHOE Ha3HauYe€HHE — 3alluTa KalOenel, MpOBOJOB U 3JEKTPOABUIATENEH.
PacmmmdpoBka ux ycinoBHoro o0o3HaueHusi naHa Ha puc. 2.89. Bpems ot-
KJIFOYEHUSI BBIKJIIOYATENICH MPU HEIITATHBIX CUTYyalUsIX HE MPEBbIIIACT YKa-
3aHHOTO Ha puc. 2.90 u 2.91. ABTOMATHI C 3JIEKTPOMATHUTHBIMHU paCLEIUTE-
JSIMU HE OTKJIIOYAIOTCS MPU TOKaX MEHbIIe WK paBHbIX 0,8 TOKa yCTaBKH U
HaJIe)KHO OTKIHOYArOTCS 1pu [ > 1,2-Iy¢;. BBIKIIOYarenu ¢ 3JIeKTpOMarHur-
HBIM PaCUENUTENIEM C THUIPABIMYECKUM 3aMEJICHUEM CpadaThIBaHUS MPH
TeMIiepaType okpysarwouen cpeast (20 = 5)°C:

® B XOJIOAHOM COCTOSIHUM HE OTKJtouarotcs npu Toke 1,05:1,,, B Teue-
HUE OJIHOT'O 4aca;

e orkiovaroTcs npu 1,2-1,,, 3a BpeMs He 0osiee OJIHOTrO Yaca;

® B XOJIOJIHOM COCTOSIHUU OTKJIFOUAIOTCS MPHU TOKE 7-1;0, 32 BpeMs OT 1
o 15 c;

®  OTKIIOYAOTCS 0€3 BBIACPKKH BpEMEHHU (BpeMs cpabaThiBaHUs HE 00-
nee 0,04 c¢) npu Toke 1,2 ToKa yCTaBKH.

W3 NOMOAHUTENbHBIX YCTPOMUCTB BBIKIIOYATENH OCHAILAIOTCS CBOOOI-
HBIMU KOHTAKTaMH M HE3aBUCHUMBIM pacuenuTesem (tadi. 2.49).

CB0OOO/HbIE KOHTAKThl JOMYCKAIOT B MPOAOKUTEIIBHOM pPEKUME Ha-
Ipy3Ky TOKoM 2,5 A.

HezaBucumblii paciienuTens OTKIIOYACT BBIKIIOYATENb MIPU HAMPSHKEHUN
ot 70 no 120% HOMHHANIBHOTO 3HAYEHMSI, BpEMS OTKIFOUEHUSI HE MPEBBIIAECT
0,05 c. HomuHanbHOE HaNpsKEHUE KaTylIKH HE3aBUCUMOIO PAaCUEUTENS:

e BAI13-25 — 36 B nepemennoro toka gactotsl 50 u 60 I'm;
e BAI13-29 - 36, 127, 220, 230, 380, 400, 415, 440 B nepeMeHHOTO
toka yacToThl 50 u 60 'ty mm 48, 110, 220 B mocTossHHOTO TOKA.

[IpuHuMnManbHas SIEKTPUUECKAs CXeMa TPEXIOJIIOCHOTO BBIKIIOUATENs
BA13 ¢ He3aBUCUMBIM paclenuTeIeM U CBOOOTHBIMU KOHTAKTAMU TPUBEJIE-
Ha Ha puc. 2.92.
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Tabmuma 2.46

ABTomaTnyeckue Boikitouarenn BAOS nepemeHHOro Toka
C DJIEKTPOMArHUTHBIMUA MaKCUMAJIbHBIMU PACIIENIUTENSIMH TOKA

4

Tun BBIKIIOYATEIIS BA08—-0401 BA08—-0631 BA08—-0801
HcnoHeHNE BBIKITIOYATEIS 110 BEIMYHHE
npeeIbHON KOMMYTAIMOHHON CTII0C00- H I1 B H II B H II B
HOCTH
HoMmuHanbHBIA TOK BRIKIIIOYATEN, I, A 400 630 300
pu temneparype 40°C
HomunansHoe pabouee Hanpspkenue, U, B 380, 660
Yacrorta, I'1g 50, 60
HomuHnansHOE HanpspKeHHE U30JIALNH,
750
U, B
HoMmuHansHO€ UMITYJIBCHOE BBIACPKU- 2
Baemoe HamnpsbkeHue, Uiy, KB
HommHasbias npeaeibas | 5o p 30 80 150 | 30 80 150 | 30 80 150

HarOOJIbIIAs OTKIOYAIOIIAs
CHOCOOHOCTH, Iy, KA TIpH

660 B 24 28 32 24 28 32 24 28 32
HalpsKeHUU:
Kareropus npumenenus A A A
HomunanbHas pabovast HaubospIas oT-
75 75 75
KJII0Yaromas crnocoOHoCTh, Ics B % K Icy
HomunanbHb1i KPATKOBPEMEHHO BBIIEP- | 10 20 10 20 10
JKMBAaeMEBIN TOK, Iy, KA
YcTaBku HeperyampyeMoro anekrpomar- | 20; ;(5)’ 15;
HUTHOTO PACLENUTEN TOKA IO TOKY KO- 25; |8;10;12; 15| 4;6 25f 8;10; 12 4;6 20; 8;10;12 [2;4;6
POTKOTO 3aMbIKaHUs, B KPATHOCTH K 1, 32 3 2’ 25




Ta0muna 2.47
ABtomarnueckue BouIkIrouareau BAOS 6e3 MakCuMaIbHBIX
pacuenuTesien Toka

Tun BeIKITIOYATENS BA08—-0400 | BA08—-0630 | BA08—-0800
HomunanbHslii TOK /,, A ipu Temneparype 40°C 400 630 800
IIEPEMEHHOT0 TOKa 380, 660
HomunansHoe pabouee Ha- wacrora, I 50, 60
npspkenue, U, B
MOCTOSIHHOTO TOKa 220, 440
HomunansHoe Hanpsbxkenue uzossanuu, U;, B 750
HomuHansHOe UMITYJTBCHOE BBIJIEPKUBAEMOE 2.0
HanpsokeHue, Uiyy, kKB ’
JlunaMuueckasi CTOUKOCTb, KA (aMIUTUTYJHOE 55
3HAYCHHE)
HomuHanmsHbIi KPaTKOBPEMEHHO BBIZICPIKHBAC- 20 20 20
MBI TOK, Icy 3a 1c, KA
Ta0Omuna 2.48
Texuuueckue XAPAKTCPHUCTUKHN aBTOMATHYCCKUX BBIKJIIOYATEICH
cepuu BA13
HAMNEHOBARNE {5 5 1359 22(BA13-29-23|BA13-29-32|BA13-20-33[BA13-25-32
napamerpa
Uwucno moiocon 2 3
Homunansnemi | 0,6; 0,8; 1,0; 1,25; 1,6; 2,0; 2,5; 3,15;4,0; 5,0; 6,3; 8,0; | 3,15;5;10;
TOK, A 10; 12,5; 16; 20; 25; 31,5; 40; 50; 63 16; 25
HomunansHoOE
HanpspbkeHue, B:
— [epeMeHHoro 660 660 1140
TOKa
— MOCTOSTHHOTO 400 o o
TOKa
YcraBka 1o TOKy
B 30He K3, I/1iom
— TCPCMCHHBIH 3;12 12 3; 12 12 3,7
TOK
— MOCTOSIHHBIH 6 6 o o o
TOK
[Ipenenbnas
KOMMYTallMOHHAas
CIIOCOOHOCTB, KA,
B LIEMH:
380 B 12 12 12 12 —
660 B 6 6 6 6 —
1140 B — — — — 1,5
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BA1 - XX - X X

O0o3HaueHue
THUIIA

O0o03Ha4YeHe HOMUHAIBLHOTO
TOKa armapara:

25-25A

29-63 A

Yuciao moocos: 2; 3

Bua MakcuManbHOTO pacIienmuTess:

2 — 3JIEKTPOMArHUTHBIN;

3 — DJIIEKTPOMAarHUTHBIN C THIPABIUICCKUM
3aMeJIeHHeM cpabaTbIBaHUA

Kinmumaruueckoe mc-
IIOJTHCHUE:
V3-BA13-29;
03-BA13-25

1p;

TEllb;

JlonoHUTENbHBIE YCTPOWCTBA:
00 — OTCYTCTBYIOT;
11 — cBOOOIHBIE KOHTAKTHI 13,

12 — He3aBHCUMBIN paclenu-

18 — He3aBUCHMBIN paclenUTelNb
1 cBOOOJHBIN KOHTAKT 1p

Puc. 2.89. Cmpyxmypa ycrosrnozo obo3nauenus gvikarouamenei cepuu BAI3

1000
\;\
100 \ \\
1 N
DNAED
: %
= 10 I \ \ AS
> I \ \ N
= | N\ \\
= | N\ W\
o 1 \ \
= . A\
i : \ \‘\\
aa) I \ \
0,1 \ Q\\\
: \
0,01 HE RN

143 5 7 9

11 13 15 /1]

HOM

Puc. 2.90. Bpemamoxosvie xapakxmepucmuxu svixnoyameneti BA13 ¢ euopasiuye-
CKUM 3ameodnieHuem cpabamuoléanus ¢ ycmasxkou 12 -1,,,.: I — npu memnepamype ox-
pyacaroweti cpeovt 20 °C; 11 — npu memnepamype oxkpyaicaiouseti cpedvt 40 °C
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Puc. 2.91. JJonycmumvie nepeepysku gviknouamenet BAl3 ¢ anekmpomaznumHuimu
pacyenumensimu. I — 20 C 6 xonoonom cocmosinuu; 11 — 40 C 6 nacpemom cocmoanuu

Tabnuua 2.49

TunoncnoHeHus aBTOMaTHYECKUX BbIKIIouaTesieid BA13 mo gonojJHUTEIb-
HBIM YCTPOHCTBaM

Hesasucn- | o o0 | BAI3-25 | BAI3-29 | BA13-29
Kon MBI paclie-
KOHTAKThI 3 mosmroca 2 mojroca 3 mosmroca
IINTCIIb
00 HET HET + +
11 HET lp, 13 — +
12 €CTbh HET + - -
18 €CTh Ip — + +
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T

Puc. 2.92. Dnexmpuueckasn cxema sviknouamens BA13

Aemomamuueckue evikmouamenu cepuu BAI4 BBINOJHIIOTCS B OJHO-,
JIBYX- U TPEXIOJIOCHOM MCIOJHEHUM HAa HOMMHaJbHbIE TOKU 16, 20, 25 u
32 A. YcraBka cpabaThIBaHMs DJICKTPOMArHUTHOTO pacuenurens — 5 u 10.
3anuMTHasl XapaKTepUCTUKA MpUBEIeHa Ha puc. 2.93.

Asmomamuueckue evikirouamenu cepuu BA16 (tabn. I11.1) BbIMycKa-
I0TCS HAa HOMMHaJbHbIE TOKH 6,3; 10; 16; 20; 25 u 31,5 A. HomuHnanbHbie yc-
TaBKU M0 TOKY Cpa0aThIBaHUS AJIEKTPOMArHUTHOTO PACIETIUTENSI COOTBETCT-
BeHHO paBHbI 95; 140; 225; 280; 350 u 440 A. 3ammTHas XapakT€pUCTUKA
TEIUIOBOTO PACLENUTEISI TPUBEACHA HA puc. 2.94.

Asmomamuueckue gviknoyamenu cepuu BA19 (tadn. 111.1) npeanasna-
YEHBI VISl 3aLIUTHI SJIEKTPUUECKUX YCTAHOBOK OT TOKOB MEPETPY3KU U TOKOB
K3 B nemsix nepeMeHHOro Toka. MIMEIOT 0JIMH 3aMBIKAIOIMINN U OJUH pa3Mbl-
KAIOIIUi BCIIOMOTaTeIbHbIE KOHTAKTHI.

Asmomamuueckue evikmouamenu cepuu BA21 (tadn. 2.50). OcobeHn-
HOCTh ATUX BBIKIIIOUATEICH — HAJMYUE SJECKTPOMArHUTHOIO PACIEIUTENS C
THIPABIMYECKUM 3aMe/JIeHHeM cpabaThlBaHMs B 30HE TOKOB IEPErPy3KH,
KOTOpBIN coueTaeT (YHKIMH JBYX KIACCUYECKUX paclenuTesied MaKcCH-
MaJIbHOT'O TOKa!

® ISl 3alIUTHI OT TOKOB MEPETPY3KU — QYHKIIUU TEIJIOBBIX;
® IS 3alIUTHI OT KOPOTKUX 3aMBbIKAaHUHN — (DYHKIIUHU DJIEKTPOMArHUTHBIX.
BrikitouaTenu u3roTaBiMBalOTCs TPEX TUIIOB:
e BA21-29 — co cpeanelt oTKIIIOYAIOIIEH CIIOCOOHOCTBIO;
e BA21-29B — ¢ nOBBIIICHHON OTKIIIOYAIONIEH CIIOCOOHOCTEIO;
e BA21-29T — nnst TOpOACKOTO 3JEKTPU(PUIIMPOBAHHOTO TPAHCIIOPTA
(OTHOTIONIOCHBIE B TPEXIIOIOCHOM Ta0apuTe).
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Puc. 2.93. Bpemamorxoswvie xapakmepucmuku OMKIH0OYeHUs.
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Puc. 2.94. Bpemamorxosvie Xxapakmepucmuxku OmrKioYeHUsl

mennoeo2o pacyenumers gviknoyamens BA16



TexHuueckue XAPAKTCPHUCTUKHN aBTOMATHYCCKHUX

BbIKJIIOYaTenei cepun BA21

Taomuna 2.50

HaumeHnoBanwue napa-
MeTpa

BA21-29T

BA21-29

BA21-29B

BA21-29T

Yucino norocoB

1

1 | 2] 3

2 | 3

HomunaneHb1l TOK pac-
enuTens, A

0,6;1,0; 1,6; 2,0;2,5; 3,15;4,0; 5,0; 6,3; 8,0;

10; 12,5; 16; 20; 25; 31,5;

40; 50; 63

HomunansHoe Hampsi-
JkeHue, B:

— MEPEMEHHOT0 TOKa
— IIOCTOSIHHOI'O TOKa

380

660

600

240 440 | —

440 | —

VYcraBka 110 TOKY B 30HE

K3, I/ Lo

— C 3JIEKTPOMAarHUTHBIM

pacuenurenem
MEPEMEHHBII TOK
MOCTOSTHHBIN TOK

— C TUJIPaBIMYECKUM

3aMeJIEHHEM
MEPEMEHHBIN TOK
IIOCTOSIHHBIN TOK

1,5;3;12

1,5;3; 12

1,5;6

1,5;6]3;6

3;6

4; 6;
12

4; 6;

6; 12 12

[IpenensHas koMMyTaLK-
OHHas CLIOCOOHOCTE, KA
— B LIENTU TIEPEMEHHOTO
TOKa

380 B

660 B
— B IEITH ITOCTOSSHHOTO
TOKa

240 B

440 B

600 B

10

20

28

10

Hanmune ncnomHeHwnin:
— 0€e3 cBOOOIHBIX KOH-
TaKTOB
— €O CBOOOIHBIMH KOH-
TaKTaMHU

13, 1p

23, 2p
— C HE3aBUCHUMBIM pac-
LIEIUTENIEM U CBOOO-
HBIMH KOHTAaKTaMH

HP + Ip
HP + 13, 2p
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OcHOBHOE Ha3HAUYEHHE — 3alIUTa KaOesei, MPOBOJIOB U JIEKTPOABUTATEIEH.
PacmudpoBka ycioBHOro o003HaueHUs BBIKITIOUYATENe naHa Ha puc. 2.95.
BpeMmsaToKOBbIE XapaKTEepUCTUKHU U JIOMYCTUMbIE BPEMEHA MEPErpy3KU aBTO-
matoB BA21 uzobpaxkens! Ha puc. 2.96 u 2.97, cooTBeTCTBEHHO. BhIKITIOUa-
TEIU C BJEKTPOMArHUTHBIMHU PACIECIUTEISIMU C THIPABIMYECKUM 3aMeljie-
HUEM cpabaThIBaHUS C XOJIOJHOTO COCTOSIHUS MPU OJTHOBPEMEHHOU Harpyske
BCEX IOJIOCOB U TEMIIEpaType OKpyxkaromien cpeast 25 £ 10°C:

e  He oTKJIoYarTcs npu Toke 1,051, 32 BpeMs MEHEe OJIHOTO Yaca;

e OTKJIIOYAKOTCS 3a BpeMms He Oosee 30 MuHyT npu Toke 1,210, — AJis
BBIKJTIOUATENe ¢ yCTaBKOU 12,0y, 4+Iyon ¥ TIpU TOKE 1,35:7,0y — JUIS1 BBIKIIIO-
qyaTeNen C YCTaBKOU 6-1oy;

a MpU Harpy3Ke KaKJI0ro MOJ0ca B OTACIBHOCTH TOKOM:

o 61,y OTKIIOUAIOTCS 3a BpeMs OT 3 10 20 ¢ — JJia BBIKJIIOUYATENICH ¢
yCTaBKOU 120y

e  3-I,0y OTKJIIOUAIOTCS C BBIIEPIKKON BpeMeHH OoJiee 3 ¢ — JJIs BBIKIIIO-
qyaTeNel C YCTaBKOU 6-1yoy;

o 2.[.n OTKIIOUAtOTCS 3a BpeMsi oT 40 10 200 ¢ — 1715 BBIKJIIOYATEIIEH C
YCTaBKOU 41,y

W3 1ONOMHUTENBHBIX YCTPOMCTB BBIKIIOYATENH OCHAILAIOTCS CBOOOI-
HBIMU KOHTaKTaMH M HE3aBUCHUMBIM pacuenutesnem (tadi. 2.51).

KoMmyTupyembiii ¢cBOOOJHBIH KOHTAKTaMU MUHUMAJIBHBIA TOK COCTaB-
nset 10 MA nipu Hanpsixenuu 24 B.

[Ipn HOpMAaNbBHBIX YCIOBHUSX PAaOOThI BBIKJIIOYATENM C HE3aBUCHUMbBIMU
pacrenuTesiMu cpabaTeiBatoT nipu HampsbkeHuu oT 70 mo 120% ot HOMU-
HanbHOTO: 24, 36, 48, 110, 127, 220, 380, 400, 415, 440 B. IIpumep smek-
TPUYECKOW cXeMbl BbIKItOuaresned BA21 ¢ He3aBUCHMBIM pacLenUTeIeM
IIpUBEJIEH Ha puc. 2.98.

Aemomamuueckue svikaouamenu cepuu BA47 — dINEKTPUYECKUE KOM-
MYyTallMOHHBIE anmnaparbl, CHA0KEHHBIC IBYMSI CHCTEMAMHU 3allIUTHI OT CBEPX-
TOKA: AJICKTPOTEIUIOBOM W 3JIEKTPOMAarHUTHOW, C B3aMMOCOTJIACOBAHHBIMU
xapaktepuctukamu. [lpeqHasHadyeHbl IS 3aIUTHI paclpeaeIUTEIbHbIX U
IPYIIOBBIX 1IETEH, UMEIONIUX pPa3IMyHyI0 Harpy3ky. PexomeHayroTcs K
MPUMEHEHUIO B BOJHO-PACTIPEACIUTEIbHBIX YCTPOUCTBAX OBITOBBIX U IMPO-
MBIIIJIEHHBIX AJIEKTPOYCTaHOBOK. [IpeaycMoTpeHo oiHO-, 1BYX-, TPEX- U 4Ye-
THIPEXIOJIFOCHOE UCTONHeHHE. OCHOBHBIE TEXHUYECKHUE JAaHHBIE aBTOMATOB
naHel B Tabnuie 2.52, a 3allUTHbIE XapaKTePUCTUKU TMPEACTABICHBI Ha
puc. 2.101-2.104.

Tox HEOTKJIFOUEHUS MJIs pa3MEIIEHHBIX PSAOM JAPYT C APYroM aBTOMa-
TUYECKHUX BBIKJIIOUATENel B 3aBUCUMOCTH OT UX KoindecTBa (N) U Temmnepa-
TYphI OKPYXKAIOIIEH cpelibl onpeaeseTcs mno hopmyiie:

153



_BA21-29 X - X X XX 1 X XX XX
O6o3HaueHne Kmumarnaeckoe
THIIA WCITOJTHCHHE:
V3 — 6e3 1omoaHH-

«—» umu «By» — ucnonxe- TEJBHOW 000JIOUKH;
HUE 10 OTKJIFOYAOIICH VY2 — B I0MIONHHU-
cnocobonoctr; «T» — mis TEAbHON 000JI0UKE
TOPOACKOTO AJIEKTPO-
TpaHcHopra O0o3HayeHUE CTEICHU

3aIUTHI:
Yucno nomocos: 1,2, 3 00 — IPOO;

20 — 1P20 (c nomosaHu-
Bua MakCMMalIbHOTO pacUEnUTENS: TeIBHBIMHI H30IHPYOIIH-
0 — oTcyTcTBYET (TOIBKO OJTHOIIO- MH KPBIIIKAMH);
JIIOCHBIE BBIKJTIOUYATEIH ); 54 — IP54 (B KOMOJIHH-
2 — BIEKTPOMArHUTHBIN; TeIbHOI 060I0UKe)
3 — 3JIEKTPOMArHUTHBIN C THAPABIH-
YECKUM 3aMeJICHUEM cpadaThIBaHUs JIOTIOTHUTETBHBIE YCTPOHCTBA:

. 0 — oTCyTCTBYIOT;

JlomomHUTEIbHBIE YCTPOUCTBA: 6 — YCTPOICTBO GIOKHPOBKY B
00 — otcyreTByIOT; TIOJIOKEHHU «OTKIFOYEHO»
11 — cBOGOIHBIE KOHTAKTHI 13, 1p (IBYX- U
TPEXIIOJIFOCHBIE BBIKIIIOUATEIN );
18 — He3aBUCHMBIN pacLEnuTeNb U CBOOO- CTaunoHapHOe HCTIONHEHNE

HBI KOHTakKT 1p

22 — cBOOOIHBIC KOHTAKTHI 23, 2p (TOJBKO
TPEXTOJIOCHBIE BBIKITIOUATEIH );

28 — He3aBUCUMBIN PACLIENIUTEND CO CBO-
0O0JTHBIMU KOHTaKTaMu 13, 2p (TOJIBKO
TPEXIIOJIFOCHBIE BBIKJIFOUATEIIN)

Puc. 2.95. Cmpykmypa ycroenozo obosnauenus gvikitouameinei BA21

I=113-1.,-Ky-K,,
A€ [0 — HOMUHAJIBHBIM TOK IIPU TEMIIEPATYPE HACTPOMKHU TEIIOBBIX paclie-
nuteneit 30°C (yka3aHHBII HA MAPKUPOBKE);
Ky — x0o3dULMEeHT Harpy3Kud B 3aBUCHUMOCTH OT KOJMYECTBA MOJIOCOB
(puc. 2.100);
K; — xoaduLrieHT Harpy3Ku B 3aBUCHUMOCTU OT TEMIEPATyphbl OKPYKaro-
el cpeas (puc. 2.99).
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Puc. 2.96. Bpemsamorogvle xapakmepucmuku asmomamuieckux blKaiouamenetl
BA21 ¢ yemasxoii 641, (a), 121, (6) u 41,,, (8) npu memnepamype okpyxcao-
wetl cpeovt 25410 C 6 xon00HoM cocmosiHuu
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Puc. 2.97. JJonycmumoe epems nepeepysku gvikmouameneu BA21 ¢ snekmpomae-



/}/
|
|
|

Puc. 2.98. Onexmpuueckasn cxema mpexnonrocrnozo svikaovamens BA21 ¢ neszasu-
cuUMbIM pacyenumenem, 2 pasmblKAiOWUMU U OOHUM 3AMBIKAIOWUM KOHMAKIMOM

Tabmuna 2.51

THUIIOKUCITOIHEHUS] aBTOMAaTHYECKUX BhIKIIodaTenei BA21
110 JOITOJIHUTCJIIbHBIM YCTpOﬁCTBaM

BA21-29, | BA21-29,
K Hesasuncu- CB00OOIHBIC BA21-29, |BA21-29T, BA21-29B,| BA21-29B,
o1 MBI paciie- OJIHOIIO- OJIHOTIO-
KOHTAaKThI . . JIBYXTIO- TpEXMo-
MATEITb JIOCHBIA | JIIOCHBIN
JIIOCHBIC JIIOCHBIC
00 HET HeT + + +
11 HET Ip, 13 — + +
18 eCTh Ip — — — +
22 HET 2p, 23 — — — +
28
(puc. 2.95) ceth 2p, 13 o o o "
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Brixknrouarenu tuia BA47

Tabmuna 2.52

Tpexmnomntoc-
Texanueckue xapakrepuctuku | BA47-29 | BA47-29M | BA47-100 HbIE
BA47-63*
HomunansHOe pabouee Ha- 230/ 400 400
npsbkeHue, B
0,5;1; 1,6; 2; 0,5;1;1,6;2;
HoMUHATLHLL DaGowi ToK 2,5;3;4;5; 16;10; 16; 20;| 10; 16;25; | 2,5;3;4; 5;
A p 6;8;10; 13; | 25;32;40; | 32;40;50; | 6;8;10; 13;
HOM> 16; 20; 25; 50; 63 63; 80; 100 | 16;20; 25;
32;40; 50; 63 32;40; 50; 63
HomuHansHas oTKIIIoUaromas
CIIOCOOHOCTB, /s, HE MEHEE, 4,5 4,5 10 4.5
KA
MakcumanbHOE CeYEHUE Mpo-
BO/Ia, IPUCOEANHAEMOTO K 3a- 25 25 35 25
KIMaM, MM
XapaKkTepucTUKa TEIIOBOIO 10 TOCT P 50345-99
pacuenurens
Temmneparypa Hactpoiiku, °C 30 30 30 30
[Ipu ucroNb30BaHMH BBIKITIO-
yaTenel B APYyroM TeMiiepa-
TYpHOM JIMara3oHe HEOOXO/IH- pic. 2.99 a6 2.53
MO MepPECUUTaTh XapaKTepu-
CTHKY B COOTBETCTBHH C KPH-
BOHU M TaOJIULIEN
ann onexrpovammoro poe- | 1o <0.le | G cD: | BCD:
P p =" G e, 2,102 | puc. 2.103 | puc. 2.104
LENUTENs puc. 2.101
Yucio moIrcoB 1,2,3,4 1,2,3 1,2,3,4 3

* BBIITYCKAIOTCA B OAHO-, ABYX-, TPEX-, YETBIPEXTIOJIIOCHOM HCIIOJIHECHUH
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1,5
1,3
NS
\\
1.1 —
0,9

—-40 30 20 -10 0 10 20 30 40 50 °C

Puc. 2.99. Haepy3zounasa cnocobHocms npu usmeHeHuu memnepamypbl
okpydrcarowel cpeovl. Konmponvnuas memnepamypa kanubposKu meniogvix
pacyenumeneu 30 C

KN
1,1

1,0

0,9 \

098 ——

0,7
1 2 3 4 5 6 7 8§ N

Puc. 2.100. Haepy3zounas cnocobHocms 07151 NapauieibHo pa3meueHHbIX asmoma-
MUYeCKUx 8blKa0uamenell
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Puc. 2.101. Bpemamorxogvie xapaxmepucmuxu Omxuo4eHus
sviknouyameneu BA47-29 npu memnepamype okpyarcarouet
cpeovt +30 C. Ilynkmuphas Tunus — 6epxHsis 2panuya epe-
MAMOKOBOU XapaKmepucmuxu 0Jisi A8BMOMAmuiecKux 6blKu0-
yamesnetl ¢ HOMUHAAbHLIM moxkom 1,,,,, <32 A
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Puc. 2.102. Bpemamorxogvie xapakmepucmuxku Omxuo4yeHus
sviknouyameneu BA47-29M npu memnepamype okpyscaroueu
cpeowt +30 C. Ilynkmuphas 1uHus — 6epxHss epanuya epe-
MAMOKOBOU XaAPAKMEePUCMUKU OISl ABIMOMAMUYECKUX BbIKIIO-
yamernetl ¢ HOMUHAIbHLIM moxkom 1,,,,, <32 A



10000

120 !
0 5000
1
= 30 \\
= 1000 L\
107 500 -
5_ ;\
\
24 100 \ ‘\\‘
1— 50 Y
\ R
\\
10 "
5 \ \l_\
>
< N
= N
jan)
< 1 ~1
2
¥a)
5 05
O
<
5 c | ID
2 0,1
(]
Q.
m
—
0,01
0,005
%13 2 |3 456 81014 20 30 40 60 80 I/l
1,45 2,53

Puc. 2.103. Bpemamoxosvie xapakmepucmuku OmKIOYeHUs 8bIKaouameneu
BA47—-100 npu memnepamype oxpyrcarowetl cpeovt +30 C. Ilynkmupnas nunus —
BEPXHASL SPAHUYA BPEMAMOKOBOU XAPAKMEPUCUKU OJIS ABMOMAMUYECKUX 8bIKIIIO-

yamerneli ¢ HoMuHanbHoim moxkom 1, <32 A
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Puc. 2.104. Cmanoapmmuvle épemamoxogvie Xapakmepucmuku OMKIOYEHUs. 8bl-
knouamensi BA47—63 npu memnepamype okpycaroweti cpedsvt +30°C: B — cpaba-
Mbl8aHUE INEKMPOMASHUMHOU 3AWUMbL MeHCOy 3 — U 5 — KpaAMmHbIM 3HAYeHUeM HOMU-
HanvHo2o moka;, C — cpabamvléanue 31eKMpOMACHUMHOU 3auumol mexcoy 5 —u 10 —
KPAMHbIM 3HAYEHUeM HOMUHANbHO20 moka, D — cpabamviéanue 31eKmpomMacHumuou 3a-
wumul mexcoy 10 —u 50 —kpammuvim 3HaueHueM HOMUHATLHO2O MOKA.

JIns crangapTHOM BPEMSATOKOBOW 30HBI YCTAHOBJICHBI CIICAYIOLIUE YC-
JIOBHBIE IApaMeETPHI:
® YCJIOBHOE BpeMs, paBHOE | 4 s BBIKIIOYATENECH C HOMUHAIbHBIM
TOKOM 110 63 A BKJIIOYUTEIHHO, U 2 4 ¢ HOMHMHAJIBHBEIM TOKOM CBBIIIE 63 A;
®  YCJIOBHBIN TOK HepacuerieHus (/,;) — ycTaHOBJIEHHOE 3HaYEHUE TOKa,
KOTOpPOE BBIKJTIOYATENIb CITIOCOOEH MPOBOIUTH 32 YCIOBHOE BpeMs Oe3 paciie-
mwienus: [, = 1,13 1,;
®  YCIOBHBIA TOK pacuemienus (/) — yCTaHOBJIEHHOE 3HA4Y€HUE TOKa,

BBI3BIBAIOILEE PACLICIUICHUE BBIKIIIOYATENS B IIpeJeaax YCIOBHOIO BPEMEHH:
[,=1,451,.
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Ta0muna 2.53

BrnusHne TeMmepaTypbl OKpyKaroiei cpeibl Ha HOMUHAIBHBINA paboduii TOK
pacuenuresen Beikiroyarenei tuna BA47-63

§ § Temmneparypa okpy:xaromen cpensl, °C

e

e E 40 | =30 | —20 | -10 0 10 20 30 40
1 1,35 1,3 1,25 1,2 1,15 1,1 1,05 1 0,93
2 2,7 2,6 2,5 2,4 2,3 2,2 2,1 2 1,9
3 4,05 3.9 3,75 3,6 3,45 33 3,15 3 2,8
4 54 52 5,0 4,8 4,6 4,4 4,2 4 3,7
5 6,75 6,5 6,25 6,0 5,75 5,5 5,25 5 4,7
6 8,1 7,8 7,5 7,2 6,9 6,6 6,3 6 5,6
8 11,2 10,6 10,0 9,6 9,2 8,8 8,4 8 7,4
10 13,5 13,0 12,5 12,0 11,5 11,0 10,5 10 9,3
13 17,7 17,0 16,3 15,6 15,0 14,3 13,7 13 12,0
16 21,6 20,8 20,0 19,2 18,4 17,6 16,8 16 14,9
20 27,0 26,0 25,0 24,0 23,0 22,0 21,0 20 18,6
25 33,9 32,6 31,3 30,0 28,8 27,5 26,3 25 32,2
32 43,2 41,6 40,0 38,4 36,8 35,2 33,6 32 30,0
40 54,0 52,0 50,0 48,0 46,0 44,0 42,0 40 37,2
50 67,5 65,0 62,5 60,0 57,5 55,0 52,5 50 46,5
63 85,0 82,0 78,8 75,6 72,5 69,3 66,2 63 58,6

Asmomamuueckue evikmoyamenu ceputi BA51 u BA52 (tabn. 2.54 u
2.55) npeaHasHau€Hbl Ul SKCIUTyaTallMM U 3alllUThl AJIEKTPUYECKUX LeTen
IIEPEMEHHOTr0 TOKA OT TOKOB IEPErpy3Kku u TokoB K3.

3aluTHBIE XapaKTEpPUCTUKHU BbIKItouareneid BAS5S1-25 u BASII25
npusBeneHsl Ha puc. 2.105 u 2.106. Ot aBTOMATHl UMEIOT OJMH 3aMBIKAO-
M ¥ OAMH PAa3MBIKAIOIIWNA BCIIOMOTATEIbHbIE KOHTAKThI WM JBa 3aMbl-
KAIOIIMX BCIIOMOTaTENbHBIX KOHTAKTa, a TaKK€ HE3aBUCUMbIE U MUHHUMAJIb-
HbIE PaCLENNUTENN HanpsbkeHus. Beikmouatenn BASII2S5 caoyxar mis myc-
K4, OCTAaHOBA M 3alUThl ACUHXPOHHBIX JBHUTaTEJIE OT TOKOB IEPETPY3KH U
TOKOB KOPOTKOT'O 3aMbIKAHMSI.
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Ta0muna 2.54

TpexmnomtocHble aBTOMaTUYeCKKE BhIKitouateau BAS1 u BAS2 ¢ HomuHab-
HBIM TOKOM 710 160 A, HanpskeHueM 10 660 B

& B 3 [IKC* B nenu OIIKC B uemnu
5 = g g 380 B, neiict- 380 B, neiict-
z c:) Liw A | Ly pee A G Z BYIOILlEE 3Haue- | BYIOIIEE 3Haue-
= 5 3 \l= HHE, KA HHE, KA
= < <
BA51 | BA52 | BAS1 | BAS2
6,3; 8,0 2
BA51-25| 25 10; 12,5 7; 10 1,35 2,5 — 5 —
16; 20; 25 3,8%*
0,3; 0,4; 0,5;
0,6;0,8; 1,0; 3
1,25; 1,6
2,0;2,5;
BASII25 | 25 3.15: 4.0: 14 1,2 1.5 — 5 —
5,0;6,3; 8,0
10; 12,5 2
16; 20; 25 3k
16 4,5 13
20; 25 L35 5 13
BA51-31 )
BASI—31 100 31,5;40 |3;7;10 6 16 6 30
50; 63 6 20
80; 100 1,25 6 28
16; 20; 25 3,6 13
31,5; 40 6 16
BASITSLI 4 14 | 12 6 30
BAS2T31 50; 63 6 20
80; 100 6 28
_ 80; 100 30
BAS1-33 160 10 1,25 12,5 15 38
BA52-33 125; 160 38
80; 100 30
BASIT33 160 14 1,2 12,5 15 38
BAS2T'33 125; 160 38

* 3uauenne [IKC ykazansl B mumie O—-BO. B mukie O—-BO-BO 3nauerne [IKC moryT OBITH MEHBINE H
MPUHUMAFOTCS 0 KaTaJ0XHBIM JaHHBIM. Bce 3HaUeHUsT OPHEHTHPOBOYHEIC H OYIYT YTOUHATHCS IO PE3yITh-
TaTaM MCIBITAaHUM.

** Jlis BeIKJTFOYATENEH co crenenbio 3amuThl 1P54 TIKC = 2,0 KA.
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Ta0muna 2.55

TpexmnomtocHble aBTOMaTUYeCKKE BhIKitouateau BAS1 u BAS2 ¢ HomuHab-
HbIM TOKOM 250—-630 A, HanpsixeHnuem 10 660 B

OIIKC B
Howmmu- " o 1. o g uc- |IIKC B nenn| uenu
. |HoMuHAILHBIN g .
HaJbHBIN g noinenus 6e3 | 380 B, geii-| 380 B,
Tun BbI- TOK TEIJIOBBIX . .
TOK BBI- ~ TEIUIOBBIX | CTBYyIOIEE | JEHCT-
KJIFOYaTeIs pacrenure- > . o
Kmoua- |y A o |pacuenmrerneii, snatenne™*, Byiouee
Tens, A H. pact A KA 3HAYCHHE,
KA
BAS51-35 100 1000; 1250; | 12/12 14
(cm. Tabo. 250 125 12 1600; 2000; 15/15 18
2.56) 160; 200; 250 2500 18/15 22
1600; 2000;
BAS51-37 400 250; 320; 400 10 2500; 3200; 25/25 30
4000
BA51-39 2500; 3200;
(cm. Tabm. 630 400; 500; 630 10 4000; 5000; 35/35 40
2.57) 6300
100 1000: 1250: 30/30 32
BAS52-35 250 125 12 1600; 2000; 40/ 40 42
160; 200; 250 2500 40/30 45
1600; 2000;
BA52-37 400 | 250; 320; 400 10 2500; 3200; 35/30 40
4000
250; 320 2500; 3200; 40/40 45
BA52-39 630 400 10 4000; 5000; 50/40 55
500; 630 6300 55/40 60
630;
BA52-41 1000 cM. pazzen 2.1

* KpaTHOoCTh TOKa cpabaThIBaHUS TEIUIOBBIX pacienureneii — 1,25.
** B yucaurene — B nukiie O—BO, B 3Hamenareie — B rukiie O—BO-BO.

ABtomaTnueckue Boikitouarenu cepud BAS1 na toku 100 u 160 A npen-
HA3HA4YECHBI U1 DKCIUTyaTalMM B JJIEKTPUYECKUX LEIMAX MEPEMEHHOrO TOKa,
BCTPaMBAIOTCS B KOMIUIEKTHBIE YCTPOWCTBA JUIS 3aLIUTHI DJIEKTPUUECKUX LENer
oT TokoB mnieperpy3ku u K3; OykBa «I» B cepun 03Ha4aeT, 4YTO 3T aBTOMATHI
CIIy’KaT JJIsl 3alUThl, ITyCKa W OTKJIFOUYEHHUSI aCUHXPOHHBIX ABUrareneil. ABTO-
MaT MMEET MaKCUMAaJIbHbIE PACUEHHUTENN TOKAa (3JIEKTPOMAarHUTHBIE U TEIIOo-
BbIE), a TAK)KE HE3aBUCUMbIE 1 MUHUMAJIbHBIE PACUEIUTEIN HAPSKEHUSL.
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ABTOMaTH4eCcKui BbIKIOUYaresb cepu BAS1 Ha Tok 250 A umeeT TO
ke HaszHaueHnue, uTo 1 BAS1 ma Tokm 100 m 160 A. OcHamen MakcuMaib-
HBIM, HE3aBUCUMbBIM, HYJIEBBIM 1 MUHUMAJIbHBIM PACLIEIUTEISIMHU.

ABTOMaTHYECKHIl BbIKIIIOYaTeNb cepun BAS52-37 umeer kanubOpyembie
3HAYEHUSI YCTABOK MO TOKY CpaOaThIBaHUS JIEKTPOMArHUTHOTO paclienuTe-
75, KOTOPBbIE MMEIOT CIIECAYIOIINE 3HAYEHUs: IpU nepeMeHHOM Toke: 1600;
2000; 2500; 3200; 4000 A; npu noctosinHOM TOoKe: 2000 u 2500 A (mJ1s1 uc-
MOJIHEHUSI aBTOMATOB 0€3 TEIUIOBBIX MaKCHUMAalbHBIX paclENuTeIeil TOKa).
3alIMTHBIE XapaKTePUCTUKHU MTPUBEAEHBI Ha puc. 2.107.
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Puc. 2.107. Bpemamoxkosvle xapakmepucmuku gviknouameneu BA5S2-37: 1 — epe-
MSAMOKOBASL XAPAKMEPUCIUKA, CHAMAS ¢ XOI0OH020 COCMOAHUA, 2 — BPeMAMOKO8As Xa-
PAKMEPUCMUKA, CHAMAsL ¢ HA2Pemo20 COCMOsHUSL, 3 — 30HA pabombl SNEeKMPOMACHUNHO-
20 MAKCUMANbHO20 pacyenumens MmoKa npu nOCMosiHHOM moke; 4 — 30Ha pabombl 71eK-
MPOMAZHUMHO20 MAKCUMATILHO20 PACYENUMeisk MOKA Npu NepemMeHHOM NoKe
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ABToMmaTnyeckue BoikitoyaTenu cepuii BA5S1-39 u BA52-39 nonycka-
€TCSl UCMOJIb30BaTh JJISI MPSIMBIX MyCKOB U 3allUThl ACHHXPOHHBIX JIBUTATE-
nei. B 3aBUCUMOCTH OT UCIIOJHEHUS OHU MMEIOT pa3Hble COUETAHUS paclie-
MUTENeH: TEIJIOBBIX, AJIEKTPOMArHUTHBIX, HE3aBUCUMBIX, HYJIEBBIX U MUHU-
MaJIbHbIX.

TenmoBeie pene BoikiovyaTeneit BAS1 u BAS2 (ta6n. 2.54), umerommx
B 0003HaueHUH OYKBY «I», Ipu OJJHOBPEMEHHOM Harpy3ke BCeX MOJIFOCOB HE
cpabaTbIBalOT NMpH TOKE 1,2-1; paey B T€UEHHE HE Oosiee 30 MUH. U IPH TOKE
1,05, pacy B TEYEHUE MEHEE 2 4; CPAOATBIBAIOT U3 HATPETOrO COCTOSHUS IIPH
TOKe 1,51, pacy MEHEE YEM 32 2 MHH; CPaOaTHIBAIOT MPHU TOKE 7-Iy pacy B TEUE-
Hue 3—15 ¢ u3 XO0moaHOro COCTOAHMS. TennoBbIE pejie OCTaIbHbBIX BBIKIIIOYA-
TeJeil ¢ HOMUHAJIBHBIM TOKOM 10 63 A He cpabaThiBaloT B TeueHue | 4 u3
XOJIOMHOTO COCTOSHUS NMPH TOKE 1,05-7; pacn, CPAOATHIBAIOT B TEUEHHE MEHEE
1 4 u3 Harperoro cocrossHus npu TOKE 1,35-1, pacy; ¢ HOMMHAIBHBIM TOKOM
oomnee 63 A He cpabaThIBalOT B TEUCHUE MEHEE 2 U U3 XOJIOJHOTO COCTOSHUS
npu Toke 1,05-1; paey ¥ CpabaTHIBAIOT B TEUYEHHE MEHEE 2 U U3 HArPETOro COo-
CTOSIHUSA TIpU TOKE 1,251, pacy. 11pu Harpyske He BCeX MOMIOCOB TOK CpadaThI-
BaHMs yBennuuaeTcsa Ha 10% npu aByxnomrocHoM U Ha 20% npu oxHOIIO-
JIOCHOM Harpy3ke. BbIKioyaTenu, KpoMe CHEUUajJbHO MPEIHA3HAYECHHBIX
JUTSL 3aLUTHI AJIEKTPOIBUTATENICH, MOTYT TIOCTABIIATHCS 0€3 TEIUIOBBIX paclie-
nutened (tabn. 2.55). Breikimodartenn ¢ HOMUHAIBHBIM TOokoM j0 100 A
BKJIIOYMTEIBHO UMEIOT PETyJIMPOBKY HOMHHAJIBHOTO TOKa TEIJIOBBIX paciie-
nurenei B npenenax (0,8—1,0)-1; pacy, ABYXIIOIIOCHBIE BBIKIIOYATEIH MOTYT
MOCTABJIATHCS O€3 ATON PETYIUPOBKH.

TokoorpannuuBaroniye Boikiarouarenu cepur BAS2 (kpome BAS2-37 u
BA52-39) coctosaT u3 0a30BOro HETOKOOIPAHMYMBAIOIIETO BBIKIIOUYATENS
cepun BAS] m cnennasbHOrO NpUCTPAMBAEMOrO TOKOOTPAHWYMBAOLIETO
osoka. Ilocnequuii COCTOMT U3 KOHTAKTHOM CUCTEMbI, pa3MbIKAIOIIEHCs MPU
OTKJIIOUCHHUH TIPEJEIbHBIX TOKOB, JYTOTACUTEJIbHBIX KaMep M MEXaHHU3Ma
buKcaly KOHTAKTOB B OTKJIFOUEHHOM MOJIOKEHUU. {7151 mocneayromnero 3a-
MBIKAHUS 3TUX KOHTAKTOB HEOOXOJUMO Ha)KaTh PACIOJOKEHHbIE Ha OJIOKe
KHOTIKHU.

Mooepnuzuposannvie asmomamuyeckue gvikaouamenu BA51-35 (npo-
u3Boautenb OAO «Onekrpoanmnapary», r. Kypck) npeaHazHadeHbl AJis NpU-
MEHEHHUS B 3JIEKTPUUYECKUX LEMNsAX MepeMeHHOro Toka yactorel 50/60 ' Ha-
npsbkenueMm 10 690 B ¢ pa6ounmu tokamu 16—400 A, nomyckaercs ux uc-
MOJIL30BAHUE I ONEPATUBHBIX BKJIIOYEHUM W OTKIOYEHUM JUHUM (10 3 B
yac). UMeroT ycOBEpIIEHCTBOBAHHBIN JU3ailH, OCHAILEHbI KHOIIKOW T€CTUPO-
BaHUSI MEXaHU3Ma CBOOOIHOTO PACIEIVIEHUS U YCTPOUCTBOM 3alUpaHusi BbI-
KJIFOYATeIsl B OJIOKEHUH « OTKITIOUECHO.
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BASI-35 MX X X XX X X 20 YXJI3
O0o03HaueHue Knumatnueckoe
cepun UCIIOJTHCHHUE U Ka-

TETOpHsI pa3Mellie-
Moaudukanms mo HOMH- HUS
HAJIbHOMY TOKY TJIaBHBIX
feneu. CrereHb 3alUThI
M1 -100 A;
M2 — 125-250 A;
M3 — 320400 A JlonOTHUTEIbHBIE MEXaHU3MBI:

0 — oTcyTCTBYIOT;

5 — py4HOU TMCTAaHIIMOHHBIN
MIPUBO/I;

6 — yCTpOMCTBO 11 3aMpaHus

Yucno norocos

3 — ¢ pacuenureasiMi TOKa KOpOT-
KOTI'O 3aMbIKaHHAI,

4 — ¢ pacuenuTeNIsIMU TOKa nepe-
IPY3KH M paclenuTe s IMA TOKa KO-
POTKOTO 3aMBIKaHUS

1 — ¢ py4HBIM IPUBOJIOM

JlonoHUTEbHBIE YCTPOUCTBA!

00 — OTCYTCTBYIOT;

11 — BcnomoraTtenbHble KOHTaKThI

(2p + 23);

18 — BcriomoraTesibHbIE KOHTAKTHI (2p + 13)
Y HE3aBUCUMBIN DACLIENIUTEID

Puc. 2.108. Cmpyxmypa ycnoernoco 0b603uauenus sviknovamerneti cepuu BA51-35

PacmudpoBka ycinoBHOro 0003Ha4€HHsSI MOJECPHU3UPOBAHHBIX BBIKIIIO-
yateneil cepuu BA51-35 npuenena Ha puc. 2.108, a TexHMUecKHUe XapakTe-
puctuku — B Tabnuue 2.56. 3ammTa ceTeid U 000pyI0BaHUS BBITIOJIHIETCS B
COOTBETCTBHM C BPEMSITOKOBBIMHM XapakTepuctukamu (puc. 2.109-2.111),
py TEMIIepaType OKpyXkaromieh cpessl, oraudaromieiics ot 30°C, pabounit
TOK aBTOMAaTOB U3MEHAETCS B COOTBETCTBUU C IIPEACTABICHHON HA puc. 2.112
3aBUCUMOCTBIO.

Bcnomozamenvhvie konmakmeul paccuuTaHbl 11 padOThl Ha IEPEMEH-
HOM (48, 110, 220, 380 B) 1 nocrosiuaoMm (24, 110, 220 B) HanpsixkeHuu.

He3zasucumpwiit pacyenumens cpabaTbiBaeT NMpU MOJa4€ Ha BHIBOABI €TO
KAaTyUIKA HanpspKeHus: noctosiHHoro (24, 110, 220 B) wiu onnodasHoro me-
pemensoro (127, 230, 400 B) Toka yacrotsl 50/60 I'u. Pacuemienue obecrne-
yuBaeTcst pu HanpspkeHuu (0,7—1,1)-Uyoy. HoMuHANBHBIN peskuM paboOThI —
KPaTKOBPEMEHHBIH, JUIsl UCKIFOUECHUS MOBPEKIEHUS PACLENUTENST PEKOMEH-
JyE€TCSl UCIOJIb30BaTh €r0 B KOMOMHAIIUU C OJIOK—KOHTAKTOM, KOTOPBIN CHU-
MaeT HaNpsHKEHHE C KaTYIIKHM MOcie cpabaThiBaHUsS aBTOMATHYECKOIO pac-
nenurens (puc. 2.113).
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Ta0muna 2.56

ABToMaTnyeckue BeIkrouareau BAS1-35

Hanmenona-
HUE napa- UucrneHHoe 3HaUYeHHE MapaMeTpa
MeTpa
Homunans-
HBIN TOK aB-
TomatamTe- | 16 | 20 | 25 {31,540 | 50 | 63 | 80 |100|125|160{200|250{320 (400
MIJIOBOTO pac
nenurens, A
YcraBkn
AJIEKTpOMar-
HUTHBIX pac-
nenureei, A
IIpenensHas
KOMMYTaIH-
OHHas CIIO-
COOHOCTB, KA:
- U=400B 3 18
- U=690B 3 4 10
HomunameHas
HanOOJIbIIIAs
BKJIFOYAIOIIast
CIIOCOOHOCTD,
KA:
- U=400B 4.5 9 38
—-U=690B 4.5 6 17

250 {300 400 (500|750

1000
1250
1500
2000
2500
3000
3200
4000

(o)

OTKpBITBIM aKUUOHEPHBIM 00HIECTBOM «KOHTakTOp», T. YIIBbSHOBCK,
OCBOEH BBIIYCK asmomamuieckux evikmoyameneti BA5S1 39 (tabn. 2.57)
CpellHel KOMMYTallMOHHOW CIIOCOOHOCTH ¢ 00jiee IUPOKO HOMEHKIIATYpOr
110 HOMUHAJIbHBIM TOKaM, 4eM JaHa B Tabnuue 2.55. PacuudpoBka CTpyKTy-
PBI UX MOJHOTO YCIOBHOTO 0003HAYEHUs NMpUBEcHa Ha puc. 2.114.

BriktouaTenu OCHamAKOTCS TEIJIOBBIMU U 3JEKTPOMATHUTHBIMM MakK-
CUMAJIbHBIMH PACLEIUTENSIMUA TOKA, MOTYT M3TOTABIMBATHCS TOJIBKO C DJIEK-
TPOMarHUTHBIMHM pacUEnuTeNs MU U 0e3 pacuenureneid. ABTOMaThl ¢ TEmIo-
BBIMH MAaKCUMAaJIbHBIMU PACLIENUTEISIMUA TOKA IPU OJTHOBPEMEHHOM Harpys3ke
BCEX IOJIOCOB:

e He cpalaThIBAIOT B TEYEHUE MEHEE JIBYX YacCOB IIPU Hayalle OTCYETa C
XOJIOZHOTO COCTOSTHUA NPH TOKE 1,05:Ly0u. pacis

e CpabaTeIBalOT IMPHU TOKE 1,25-1y0y pacy B TCUCHHE MEHEE IBYX 4YacOB
IpY Hadaje OTCYETa C HArpeToro cocTosHus (TOKOM 1,05:Lyoy. pacy B TEUEHHUE
JIBYX 4acoB).
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Puc. 2.109. Bpemamorxosbvie xapakmepucmuku 8bIKIH04ameis

BA51-35 na mok 100 A: 1 — 30na pabomel menno6o2o makcu-
MABHO20 PACYenumesi MoK, CHAMAsL ¢ XOL0OHO20 COCMOSIHUSL

2 — 30Ha pabomel MEn06020 MAKCUMALLHO20 PACyenumens moka,
CHAMAs C HA2Pemo20 cocmosHusl,; I, — ycmaska sneKkmpomacHumHo-
20 pacyenumens MoKa KOPOMKO20 3aMbIKAHUS
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Puc. 2.110. Bpemsimoxogvie xapakmepucmuku 8bIKIH04a-

mensi BA5S1-35 na mox 125 A: 1 — 30na pabomei mennogo2o
MAKCUMATbHO20 PACYERUMENs MOKA, CHAMASL C XOJOOHO20 CO-
cmosnusi; 2 — 30Ha pabomel Menio6020 MAKCUMALIbHO20 PAC-
yenumeinsi MoKd, CHAMAsSL C HA2Pemo20 cocmosHus, I, — yc-
maeKka >NeKmpomMazHumno20 pacyenumens moxa K3
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Puc. 2.111. Bpemamorosvle xapakmepucmuxu svikioyameneu BA51-35 na moku
160, 200, 250 A: 1 — 30na pabomel menioso20 MAKCUMALIbHO20 PACYEenumens mokd,
CHAMAsL ¢ XON0OH020 COCMOAHUS, 2 — 30HA pAbomvl Menio8o20 MAKCUMAIbHO20 pacye-
nUmMens MOKa, CHAMAsL C HAZPemo20 cOCMOosiHus, I, — yemaska s1ekmpomMacHumno20 pac-
yenumeJisi MOKA KOPOMKO20 3AMbIKAHUS

IHOM.p/In
T~ 1,4
_—
N
0,8 1 SN
|
|
|
0,2 !
|
|
—60 ~30 0 30 60 1,°C

Puc. 2.112. 3asucumocmv HOMUHANbHO20 paboye20 MOKaA 8bIKIOUameneli
BAS51-35 om memnepamypui okpyarcaroweti cpedwvl
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Puc. 2.113. Cxema snekmpuueckas npunyunuaivHas evikuovamens BA5S1-35 ne-
PEMEHHO020 MOKA MPEeXnoiOCHO20 UCHOIHEHUsl C He3A8UCUMbIM pacyenumenem u

B8CNOMO2AMENIbHbIMU KOHmMakmamu.: S2 — konmakmul écnomozamenvhvie, K — pacye-
numeJb He3a6UCUMbLIU

Tabnuua 2.57

Brixmrouatenu BAS1 39 ¢ MakcuManbHBIMM pacEUTEIIMHU TOKA

HaumeHoBanue nmapamerpa

YucieHHoe 3HaUueHUe

Tun BeIKITIOUATEIIS

BAS5I1 39

HoMuHanbsHBIN TOK BRIKITIOYATEIS, A

630, 800**

HomunansHOE Hanpsi>keHUeE TIIaBHOW LENH

o 660 B nepemenHo-
ro Toka 4yactoThl 50 u
60 I';; o 440 B mo-
CTOSIHHOT'O TOKa

Yucao IOoII0CoB 2u3
HomuHansHBIE TOKH TEIUIOBBIX MAKCHMAaJIbLHBIX 160; 200; 400;
pacuenuresnei Toka, A 250; 320 |500; 630
YcTaBku 10 TOKy cpabatbiBaHus anekrpomar- | [Ipu nepemen- 12 10
HUTHOTO MaKCUMaJIbHOTO PACIICTIUTEIS TOKA B HOM TOKE
30HE TOKOB KOPOTKOI'O 3aMbIKaHHUsl, KpaTHble | [Ipu mocTosH- 6
Iﬂp"‘1 HOM TOKE

Kanubpyemble 3HaueHHs yCTaBOK IO TOKY cpa-

IIpu nepemen-

1600; 2500; 3200;
4000; 5000; 6300;

HOM TOKE 4
0aThIBaHUS HJIEKTPOMArHUTHBIX MaKCHMaJlb- 8000*
HBIX pacIleNUTeNIeH TOKa, A*? [Ipu nocrosn- 2500; 3200; 4000;
HOM TOKE 4800**
70
380 B —
[Ipenenbnas 50
KOMMYTallUOH- | J[eiicTByIOIIIeEe 3HAYCHHUE MPU COSQ 0,25
Hasi CrIoco0- HaIpsKEHUU 70
HOCTB, KA*’ 660 B 50
Cos( 0,3
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Oxkonyauue Tadaume 2.57

HanmenoBanue napamerpa UucnenHoe 3Ha4eHUE

70
Hpenenbuas [Ipu Hanpsokernu 440 B | u mocrostHHOM

KOMMYTallUOH- %
Hasi Croco0- BPECMCHH LICTIH 0
HOCTB, KA*> IIpu nanpsxenuu 220 B | He 6onee 0,01 ¢ %

#l 1,;,— HOMHUHAJIBHBIH TOK TETIOBOTO MAKCUMAJIFHOTO PACIIETIUTENS TOKA.

** — UIsl ICTIOJIHEHUH BBIKITIOUATENICH 03 TeIIOBBIX MAKCUMAIIbHBIX PACLICITUTENICH TOKA.
* _ g ypcimrene B mukite O—BO, B 3Hamenarene B uuxie O—BO-BO.

** _ 11151 BBIKJTIOUATENICH TOIBKO C 3IEKTPOMATHATHBIMU PACLETTHTEIAMH.

BA XX XX XXXXXX XX XXXX:

BA bykBeHnHoe 0003HauYeHue Buaa annapara: BA.

XX JAByx3HauHoOe 4uC10. YCI0BHOE 0003HAYEHUE HOMepa cepun: S1.
JByx3HauHOe YHCJI0. Y CJIOBHOE 0003HAYEHHE

XX

HOMHUHAJIBHOTO ToKa: 39 (630 A).

JAByx3HauHoOe YHCI0. YCI0BHOE 0003HAYEHHE YU CJIA TT0JIIOCOB U

KOJIMYeCcTBa MaKCUMAJIbHBIX pacienuTeieil Toka B KOMOMHALMY €

HCMOTHEHHEM MAKCHUMAJIbHBIX pacuenuTeeil Toka no 30He 3alUThI:

3 momtoca 6e3 pacuenuTeneil B 30He TOKoB neperpy3ku u K3 — 30;
XX 3 nonroca ¢ pacUenuTeNs MU B 30HE TOKOB KOPOTKOI'O 3aMbIKaHuUs —33;

3 momroca ¢ paclenuTeNsIMU B 30He TOKOB nieperpy3ku u K3 — 34;

2 monroca 0e3 pacuenuTenel B 30He TOKOB meperpy3ku u K3 — 80;

2 ToJTroca ¢ paclenuTensaMu B 30He TokoB K3 — 83;

2 MoJroca ¢ paclenuTeNs MU B 30HE TOKOB neperpy3ku u K3 — 84.
JIByX3Ha4YHOE YHCI0. YCI0BHOE 0003HAYEHUE UCTIOJTHEHHS 110
JOMOJTHHUTEIbHBIM COOPOYHBIM equHuIaM: (Tabm. 2.58).

Mudpa. YciaoBHoe 0003HaAUEHUE UCITOJTHEHUSA M0 BUAY IPUBOJAA H
€1oco0a yCTAHOBKH BBIKJIIOYATEJIA:

CTaIlOHAPHBIN C PYYHBIM IPUBOAOM — 1;

CTAllMOHAPHBIHN C ANEKTPOMAarHUTHBIM IIPUBOAOM — 3;

BBIIBIKHOM € PYYHBIM IUCTAaHIIUOHHBIM IPUBOJOM — 5;

BBIIBH)KHOH C 2JIEKTPOMATrHUTHBIM IIPUBOAOM — 7.

Hudpa. YeaoBHoe 0003HaYeHHE UCTIOJTHEHUS 10 TOMOJHUTEIbHBIM
MeXaHU3MaM:

OTCYTCTBYIOT — 0;

X PYYHOH AUCTaHLUMOHHBIN PUBOJ U1 OTIEPUPOBAHUS Uepe3 IBEPh
pacnpenycTpoicTsa — 5;

YCTPOMCTBO /sl OIOKUPOBKH MOJIOKECHUS «OTKITIOUCHO)
CTAIlMOHAPHOI'0 BBIKJIIOYATENIS C PYYHBIM IPUBOJIOM — 6.
JAByX3HauHOE Y CI0. Y CJI0BHOE 0003HAYEHNE CTEeNEeHH 3alUThI
BBIKJIIOYATeJIs:

P20 - 20;

IP0OO — 00.

Bykea(b1) 1 nugpa. YciaosHoe 0003HaYeHHE KIUMAaTHYECKOTO
HCIOJIHEHHUSI:

XX YXJI3.1

YXIJI3

T3.

XX

XX

Puc. 2.114. Cmpyxmypa ycnosnoeo obo3nauenus sviknouameneti BA51 39
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TaOmuna 2.58

CoueraHus TOMOTHUTEIBHBIX COOPOYHBIX TMHHI
U1 BeIKITIOYareiiedn BAS1 39

. Bcnomorarens-
HyneBoit | Munnmains- o
VYcnoBHoe HesaBucu- . HBI KOHTAKT
CBoboaHbIE . pacuenu- | Hblii pacLemnu-
o0o3HaYCHHE MBIH paciie- CHUTHAJIM3AIlUN
KOHTaKThl TENb Ha- |Telb HaIpsKe-
WCTIOJTHEHUS MUTENb aBTOMAaTUYECKO-
TIPSKEHUS HHUS
r'0 OTKJIIOYEHUS
00 — — — — —
11 + — — — —
12 — + — — —
13 — — — + —
15 — — + — —
18 + + S - —
23 + — — + —
25 + - + — —
45 — — — — +
46 + — — — +
47 + + — — +
49 — — + — +
52 — — — + +
54 + — + — +
56 + — — + +
62 — + — — +
Hpmeqaﬂue: 3HAK «+» 03HAYACT HAJIUYUE JONOJIHUTEIBHBIX C60p0qHI)IX CAUHMUII, 3HAK «—» — UX OTCYTCTBHC.

OTKJIOHEHUS] YCTaBOK AJIEKTPOMATHUTHBIX MAKCHUMAJbHBIX pacuenuTe-
Jeil TOKa B BBIKJIIOYATENSAX, HE OBIBIIMX B 3KCIUTyaTallld, HE MPEBBIIIAET
+20%.
3ammra OT TOKOB NEPETPY3KH U TOKOB KOPOTKOTO 3aMBIKAHMS BBITIOJIHS-
€TCsl B COOTBETCTBUM C BPEMATOKOBBIMH XapaKTEPUCTUKAMM, IPUBEACHHBIMU
Ha puc. 2.115, a KoppeKTHpOBKa HOMHUHAJIBHOTO TOKA BBIKIIIOYATEIEH HA TEM-
nepaTypy okpyxaromieit cpeasbl, omnyaromercs ot 40°C, no puc. 2.116.
BbIKiItO4aTeny M3roTaBJIMBAKOTCSA CO CIEAYIOIIUMHU JONOIHUTEIBHBIMU
cOOPOYHBIMU €IMHULIAMU:
®  C HE3aBUCHUMBIM PACLENIUTENEM;
®  C HYJIEBBIM WJIM MUHUMAJIbHBIM PACUENUTEIEM HANPSKEHUS ISl BbI-
KJIFOUATENEN C MAaKCUMaJIbHBIMU PACLETIUTENSIMU TOKA;
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10000

6000
4000

2000

A 1000
600

400

200
100

Bpewms cpabarbiBanus, ¢
(@)

0,6
0,4
0,2
0,1
0,06
0,04
0,02

0,01
0,006

Puc. 2.115. Bpemamorosvie xapakmepucmuxu BA51 39, BA52 39: 1 — epemamoxo-
8asl XAPAKMEPUCTNUKA € XOLOOHO20 COCMOSHUSL, 2 — 6PEeMAMOK08Asl XAPAKMEPUCMUKA C
Hazpemoz2o cocmosnus;, 3 — 30Ha pabomul 1eKMPOMACHUMHO20 MAKCUMATILHO20 pacye-
numensi Mmoxka npu NOCMOSHHOM moke; 4 — 30Ha pabomul 2NEKMPOMASHUMHO20 MAKCU-

KpaTHOCTB TOKa Harpy3Kku K HOMMHAJIbHOMY TOKY TCILLIOBOI'O

pacuenutens I / Lo, pacu

MaAjlbHOCO pacyenumeiisil moka npu nepemeHnom moke
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1 /1

HoM. pact’ Lrom. pacu. 40°C
1,8
<
\\\1,4
~
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—60 —40 —20 20 40 60
O,
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Puc. 2.116. 3asucumocmov HOMUHATbHO20 MOKA GbIKAOUAmMENS (pacyenumeis), Gul-

DAdICEHHO20 8 KPAMHOCMAX K HOMUuHaibHomy moky npu 40 °C, om memnepamypol
OKpydHcaouell cpeovl

®  C PYYHBIM IIPUBOJIOM;

® C PyYHBIM JHUCTAaHUIMOHHBIM MPUBOAOM ISl OINEPUPOBAHUS UEPE3
JIBEPb pacIpeeIUTEILHOTO YCTPOUCTBA;

®  C 3JIEKTPOMArHUTHBIM MIPHUBOJIOM;

e CO CBOOOJHBIMHA KOHTAKTaMHU;

®  CO BCIIOMOTaTeIbHBIMUA KOHTAKTaMH CUTHAJIM3AI[UH aBTOMAaTHYECKOTO
OTKIJIIOUCHUS;

® C YCTPOMCTBOM ISl 3alMpaHus PyYHOTO WJIM PYYHOI'O JUCTAHIIMOH-
HOT'0 IIPUBO/IA B TOJIOKEHUU «OTKJIFOUCHO.

CoueraHus TONOJHUTEIBHBIX COOPOYHBIX €IUHUII TPUBEICHBI B TAOJIH-
e 2.58.

Hezaeucumutit pacyenumens pacCuuTaH Jjisg pab0OThl IPU HOMHUHATBHBIX
Hanpsokenusix 110, 127, 220, 240, 380, 400, 415, 550, 660 B nmepemeHHOro
toka yactoTsl 50 I'm u 24, 110, 220 B nocrosgHHOro Toka. Jlomycrumele KoJie-
Oanust padouero Hanpspkenust ot 0,7 mo 1,2 HomuHaIBbHOrO. HOMUHANBHBIM
pexuM paboThl — KpaTKoBpeMeHHbIN. [loHOE BpeMsi OTKIIIOUECHHMSI MU BbI-
KJIFOYaTesaeM Py HOMHUHAJIBHOM TOKE ¢ MOMEHTA IMOJa4yd HOMHUHAJILHOTO Ha-
MPsDKEHUS Ha BBIBOJIBI KATYIIKK HE3aBUCUMOro pacuenurens He oonee 0,04 c.
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Hynegoit u munumanvHhulit pacyenumenu padoOTAIOT B MIPOJIOTKUTEIb-
HOM pEeXHUME IPU HOMUHAIBLHOM Hamnpsbkenuu 127, 220, 240, 380, 400, 415,
550, 660 B omnodazHoro nepemennoro toka gactorel 50 I'm u 110, 220 B
IMOCTOSIHHOTO TOKa.
Hyneoit pacuenurens HaOpsIKECHUS:
e oO0ecrneuynBaeT OTKIIOYEHUE BKJIIOUEHHOTO aBTOMAaTa 0€3 BBIICPKKU
BPEMEHH IPH HanpsiKeHUH Ha BeiBoAaX ero Karymku (0,35-0,10)- Uy
®  HE MPOMU3BOJUT OTKJIIOUECHHE BKIIIOYEHHOIO amnmapara Mpu Hampshke-
HUM Ha BbIBOAAX €ro KaTymku 0,55-Uy,y Y BBIIIE;
® HE MPENSATCTBYET BKIIOYEHMIO BBIKJIIOYATENS MPU HANPsKEHUH Ha
BbIBOJAX €ro Katymku 0,85- U,y U BBIILIE.
MuHUMaJIBHBINA PACUETUTENb HAIPSKEHUS:
e o0ecrneunBaeT OTKIIOYEHHUE BKJIIOUEHHOTO aBTOMarTa 0€3 BBIICPKKH
BPEMEHU IPU HaNpsiKeHUU Ha BeiBoAax ero KarywkH (0,70-0,35)-Uyoys;
®  HE MPOU3BOJUT OTKJIIOUECHHE BKIIFOUEHHOIO amnmapara Mpu HampshKe-
HUM Ha BbIBOAAX €ro KaTymku U > 0,7 Uy
® HE NPENSATCTBYET BKIIOYEHUIO BBIKIIOUATENS] MPH HANPSKEHUM Ha
BbIBOJaX €ro Katymku U 2> 0,85- Uy
[TpuninunuaneHbie 3MeKTpuyeckue Boikimodareneir BAS1 39 6e3 u ¢ no-
MOJIHUTEJILHBIMU COOPOYHBIMU €AMHUIIAMU TTPUBEEHBI Ha puc. 2.117 u 2.118.

2 4 6

Puc. 2.117. Cxema snekmpuueckas npuHyunuaivras evikuovyamens BA51 39 6e3
OONOTHUMENILHBIX COOPOUHBIX eOUHUY (NepeMbiuKa a YCIMAHABIUBAENCL 8 IKC-
nayamayuu npu Hanpsoicenuu 440 B nocmosinnoz2o moka)
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Puc. 2.118. Cxema snexmpuueckasn npunyunuaivras svikatowamens BA5S1 39 ¢ oo-
NOJIHUMENbHbIMU COOPOUHbIMU eQuHuyamu: SB1 — evikmouamens KHONOUHbIL DJleK-
MpoMacHUMHO20 npueooda, SB2 — evikniouamenb KHONOUHbII HE3A8UCUMO20 pacyenume-
s, YA — npueoo anexkmpomacnumuwlli, S1 — Konmakmol 6cnomozamenvhvie;, S2 — KOH-
makmwl c80000Hble; K — pacyenumens nesasucumviii;, KV — pacyenumens nynesoeo unu
MuHuManvrho2o nanpscenus; Ul — nanpsoicenue numanus He3a8UCUmMo20 pacyenumesi;
U2 — nanpssicenue numanus 31eKkmpomacHumno2o npueooa, U3 — nanpsdiceHue numarus
HY€8020 UNU MUHUMATLHO2O PACYENUMENs HANPAHCEHUs

Asmomamuueckue svikntowamenu BA57 (npouspoaurenb OAO «/luBHo-
TOPCKUM 3aBOJI HU3KOBOJIbTHBIX aBTOMATOBY») UMEIOT JIByX- U TPEXIOIIOCHOE
WCIIOJTHEHHUE B OJIHOM rabapuTe, paCCUMTaHBI JIJIsi SKCIUTyaTalluu B 3JIEKTPO-
YCTaHOBKax C HOMHHaJbHBIM pabouum HampsbkeHuem 10 380/660 B mepe-
MeHHoro Toka 4yactorsl 50/60 I'u u mocrostHHOTO TOKA 110 220/440 B. NMeroT
WCIIOJTHEHUS:

® C TEIUIOBBIMU U 3JEKTPOMArHUTHBIMU MaKCHUMAaJIbHBIMU paclLENuTe-
JISIMH TOKA JIJI 3alIUThI B 30HE TOKOB MEPETPY3KU U KOPOTKOTO 3aMbIKAHUS;

®  TOJIBKO C JICKTPOMAarHUTHBIMU MaKCUMaJIbHBIMU PACIECIUTEISIMH TO-
Ka JIJIs 3aIUThI B 30HE TOKOB KOPOTKOTO 3aMbIKAHHUS;

®  C DJIGKTPOHHBIMHM PACIEHUTEISIMU JJIsl 3alIUThl B 30HE TOKOB TIEpe-
IPY3KH U KOPOTKOTO 3aMBIKaHUSI C PErYJUPYEMbIMU BBIJICP)KKAMU BPEMEHHU
(moxpo6Has undopmarus B pazaene 2.1).
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Kareropus npumenenus Boikatouareneid mo 'OCT P 50030.2 — A, a
1 BeIKirouareiaed BA57-35-35 nu BA57-39-35 — B.

Hwxe mpuBoautcst pacmudpoBKa yCIOBHOTO 0003HAYEHUS BBIKIIIOYA-
tenei cepun BAS7 ¢ HONOTHUTENBHBIMU COOPOYHBIMHU €AMHUIIAMHA U MeXa-

HU3MaMU:

BAS7 X XX-XX XX XX-XX XX

YcioBHOE 0003HAUCHUE CEPUN aBTOMATHICCKUX
BBIKITIOUaTeseit — BAS7

BA57 X XX-XX XX XX-XX XX

VYcnoBHoe 0003HaYEHUE MOIU(PUKAIIMHA BBHIKITIOYA-
TelIeu

HOMUHAJIBLHOE HAMPSDKEHHE, | YCIOBHOE 0003HaYe-
B HHUE
0 ~380 D
10 ~660 —

BA57 X XX-XX XX XX-XX XX

VYcioBHOE 0003HAYEHUE HOMUHAJIBHOTO TOKA BbI-
KJIroyaTeneu

. yCIIOBHOE 0003Haue-
HOMHHAJIBHBIN TOK, A
HUE
100 31
250 35
630 39

BA57 X XX-XX XX XX-XX XX

VYcioBHOE 0003HaYEeHUE 110 KOJIMYECTBY HOIIOCOB
Y HAJIMYUIO PACLICTIUTEIICH:

PT — pacuenurens TOKOB Eperpy3KH (TEIIOBOH ),
PD — pacuenuTens TOKOB KOPOTKOTO 3aMbIKAHHS
(37IEKTPOMArHUTHBIN );

OP — 351eKTPOHHBIN pacleNHUTENb.

C HaJIUYKE UCIIOJHEHUS Y BBIKIIOYATEIS
)

o3 S - a a
Kojm4e- | @ = YCIIOBHOE - A A S N N
ctBo 1o- | g © g [PT|PD|OP| obosnauenue | | Q o n o 5
mocoB | T 8 & WCIIONHEHUA | 'Q g 38 ~ 38 ~
= Q= < < < v < g)

E 9B
S 2 aa m aa) < m <
2 B aa] aa]
— | o | — 33 ° ° — —
3 3 o | o | — 34 ° ° — —
— — Y 35 — — — [ ] - [ ]
% 2 — | o | — 83 ° ° ° — ° —
o | o | — 84 ° ° ° — ° —
3k 2 — | o | — 63 — — ° — ° —
o | o | — 64 — — ° — ° —

* — BrIxkimrouatenu ABYXIIOJIFOCHOT'O

WCIIONHEHUS: nepeMeHHoro Toka vactod 50 I'm mo

660 B unu mocrossaaoro toka mo 220 B.
** _ BpIKIrOUaTe M DOCTOSHHOr0 ToKa 1o 440 B.
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BA57 X XX-XX XX XX-XX XX |YcinoBHoe 0003HaYeHNE COUYETAHUS TOMOJHHUTEIb-
HBIX C60quHI)IX CANHUIL
KOJINYECTBO , . . o
CBOOOIHBIX = % E«| 5=| & HAJIMYKE UCTIOTHEHUS Y BBIKITIOYaTe st
KOHTAKTOB % S.| SE| =3 % .
S ES| S| B8] § =
.| 25| 25| EE| 23 q &
s o x| = &| E 2 _ ey "
6ea g 22| E5|2Ele5| = |8 | @2 @ ¢
cnpu-| £ = E| B | 85| 8¢ o 4 o A i A
HpPHBO- o SS| Sal| 8 £ 2 " N " | " |
) | BOMOM | E*| 2§51 z§&8| 87 < < < o~ < o~
A 3 =) SE| 2E| 8 = = M s = 2
(5] = Q o
i = S A ES M M
_ _ J— — — — 00 ° ° . ° ° °
2p+23 | 1p+23 | — — — — 11 ° . . . . .
_ _ ° — J— — 12 ° ° ° [ ° —
_ _ I — ° — 13 — . . — . —
JR— JR— JR— ) —_ —_ 15 _ [ ) [ ) — (] —
2p+13 | 1p+I3 ° — — — 18 ° ° . — ° —
2p+23 | 1p+23| — — . — 23 — . . — . —
2p+23 | Ipt23 | — . — — 25 — o o — o —
— — — — — . 45 — ° ° ° ° .
2p+23 | 1p+23 — — — ° 46 — ° ° ° ° °
2p+13 | Ip+l13 ° — — ° 47 — . ° — . —
. _ _ . J— ° 49 — ° ° — ° —
J— J— — — ° ° 52 — ° ° — ° —
2p+23 | Ip+23 | — o — ° 54 — . o — ° —
2p+23 | 1p+23 — — . ° 56 — . . — . —
— — ° — — ° 62 — . . — . —

1 o
) Hanuuwne MMpUBOAA SJICKTPOMATIrHUTHOT'O Y BBIKIIFOYATCIIA YKa3aHO B CICAYIOIICHU Ta0JI.

J_B monupukammsix BA57-35-35 u BAS57-39-35 pacuenurens HezaBucuMmblii (PH)
BCTPOCH B BBIKJTIOYATEb.

BA57 X XX-XX XX XX-XX XX |YcnoBHoe o003HaUeHHE BUAA MPUBOAA U JOIOJ-
HUTCJIIBHBIX MCXAaHU3MOB

BBIZIBOKHOEC |
CTaHHOHapHOC HCIIOJIHCHHUC Q HaJINYNEC UCIIOJHCHHNA Y BBIKIIFOYATCIIA
WCIIOJTHEHUE E
Bl R 8 [N R 3 ples) E
= = S O RH = Qo
) o o . o) =
3 = Ho |0 EgHQ = g = v "
=2 = = 5 5 9 = T = —_ " o a on
<) E g2 = = 3 T2 & S o M O - o hAy | a2 |
Q. Jes) %) A= a2 = 2 R < g = o Q = | S I v | o)}
= S8 |5 E 9% EE g 52| 8E = g ) o A
= [ oA Mmgesg = © o SN | |
= Z 3 |Eeas g EEFEag 25| oF v g} v ~ 0s) ~
e SE g2 Egxg™ SE| 2 < < < = < =
= fa S g S T Yo T & = 2] m as) < M <
> x Eo |E8EEa % o m m
218 |25 |5FEzE |8 |3
A e 3 a5 A S8
° — — — — — 10 ° ° ° ° ° °
— ° — — — — 30 — . ° — . °
— — — — — 15 — ° ° ° ° °
° —_ —_ ° —_— —_— 16 — (] o — o L4
i — J— — ° — 50 — — ° — ° .
— — — — — ° 70 — — ° — ° °
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BA57 X XX—XX XX XX-XX XX |YcinoBHoe 0003HauYeHHE CTEIIEHHU 3aIIUTHI BBIKIIIO-
ygatens — 20 (IP20; crenens 3amuThl 38KUMOB —
IP00)

BAS57 X XX—XX XX XX-XX XX |O6o3HaueHrEe KIMMATHYCCKOTO HCIIOJHECHUS U Ka-
teropuu pazMenienus: Y XJ13; T3

Ce0000Hble KOHMAKMbl, XAPAKTEPUCTUKU KOTOPBIX JlaHbl B TaOJu-
e 2.59, ucnonb3yrTCs B CUCTEMAax aBTOMATUKU JJIsl CUTHAIIA3ALMH O IMOJIO-
KEHUU CHJIOBBIX KOHTAKTOB BBIKJIIOUATENSl, & 6CHOMO2AMeENbHble KOHMAK-
Mol CUZHATU3AUUU AGMOMAMUYUECK020 omKatodenus (Tadn. 2.59) npeaHa-
3HAYEHBI JIs1 CUTHAIM3AI[MU aBapUIHOTO CpadaThIBaHUs arapara.

Tabnuua 2.59
XapakTepuCTUKU KOHTAKTOB

Kareropus | Ycnosusni | HomunansHoe 3nauenue pabouero |Koadduuu-| IocTosn-
MpUMEHE- TEIJIOBOM | TOKA, A, npu pa60‘II/IX HaIpsPKCHMAX | €HT MOII- | Hasl BpeMe-

HUSA TOK, A 220 B ‘ 380 B 660 B HOCTH, COS(|HH LIETIH, MC
CB00OOIHBIE KOHTAKTHI
AC-15 4 1,5 1,0 0,5 0,7 —
DC-13 3,0 — — — 15
BcroMoraTreabHbIe KOHTAKThI CUTHATH3ALHH
— | 2 2 2 — 0,5 —

He3agucumpwiii pacyenumens OTKIIOYAET BBIKIIOYATEb P NTOAAYE HA
KaTYIIKy DJJIEKTPOMarHuTa HanpspDKEHUS  OT  BHEIIHETO  HWCTOYHHUKA
(Tabm. 2.60). SABasieTcss yCTpOHCTBOM KPAaTKOBPEMEHHOTO ACHCTBUS, IS UC-
KIFOUCHUS €ro TIOBPEXKIEHUS HCIONb3YeTCI B KOMOMHAIMU C OJIOK-
KOHTaKTOM, KOTOpbIN CHUMAaeT Hampspbkenue ¢ karymku PH mocne cpabatsi-
BaHuA ammapara. He3zaBucumblil pacuenuresnb, BCTPOCHHBIM B aBTOMATHI
BA57-35-35 n BA57-39-35, oOecrieynBaeT JUCTAHIIMOHHOE OTKIIIOUYCHHE
BBIKJIIOUATENS] YEPEe3 KIEMMBI 3JIEKTPOHHOTO pacuenurens. Ero HoMuHab-
Hoe HampspbkeHue 12 u 24 B nocrositHHOro TOKa, 220 B mepeMeHHOro Toka

yactorou 50/60 I'11.
Taomuna 2.60

XapaKTEpUCTUKHU HE3aBUCUMOT0, HYJIEBOTO U MUHHMAJIbHOTO PaCLEIUTENIEH

HoMuHaneHOE HanpsKeHUE 1enu ynpasiieHus, B

Pox Toka N HYyJIEBOW 1 MUHMMAaJIBHBIN pac-
HE3aBUCHUMBIN PACLICTIUTEID
LENUTENN

[Tepemennsniii Tok yac-| 110; 127; 220; 230; 240; 380; 24;110; 127; 220; 230; 240;
totoi 50/60 I'x 400%; 415%*; 440%*; 550%*; 660* | 380; 400; 415; 440; 550; 660
ITocTOsSIHHEIN TOK 24*;110; 220 110; 220

* — xpome PH Boikmtouareneit BAS7-31
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Hyneeoit u munumanvHulilt pacuyenumenu HANPSHKEHUS OTKIOYAIOT
ABTOMATUYECKHUM BBIKIIFOUATENb MPU HEIOMYCTUMOM CHUKECHUM HAMPSKCHUS.
Pacnenurens MUHUMAJIBHOTO HAMPSOKCHUS IMPEICTABISIET COOOHM DJIEKTPO-
MAarHuT, MOCTOSIHHO YAEPKHWBAEMbIA B MPUTIHYTOM COCTOSIHUW TPH HaIpsi-
)keHuu B ceTu cBbIE 0,7 Uy, [IOHMKEHNE HANpsIKEHNUS] B CETU HUXKE 3TOTO
YPOBHS MIPUBOJUT K CpabdaThIBAHUI0 MUHUMAJIBHOTO paciienurens. Pacuenu-
TEJIW MUHUMAaJIbLHOTO HAINPSIKEHUS MPUMEHSIOT B LIEMAX OTKIIOYEHHS TOTpe-
ouTenei, He JOMyCKaomUX padoTy Ha MOHMKEHHOM HANPSKEHUU, VI 3a-
MyCK KOTOPBIX IMPHU aBTOMATUYECKOM BOCCTAHOBJICHUHW MHUTAHUS HEXKeJaTe-
JeH. AHAJOTHYHBbIC (DYHKIIMU BBITIOJIHICT PACILCIMTENh HYJICBOTO HaIpsiKe-
Hus. [lo ycTpoiCTBY M NPHUHIMITY EUCTBHS OH MOJ00CH PaCHENUTENI0 MHU-
HUMAJIBHOTO HAIPSDKCHUS W OTIWYAeTCS TEM, YTO cpabaThIBaeT MpU HAmpPS-
skeHuu B cetu MeHee 0,35-U, .

Cxema BeIkTtouyaTenet BAS7 ¢ nonogHUTENbHBIMU COOPOYHBIMH €U~
HUIIAMU NpUBeieHa Ha puc. 2.119.

SB1
Pacuennenne

v li 33 Si 113Sz

T ] 12 44
| S e L.
| PG NER

Al ok, |
' D \D_o_/_gl'
| vhglad
N . A

Puc. 2.119. Cxema sviknouameneti BA57 ¢ anekmpomacHumusim npusooom, Hesa-
BUCUMbBIM pacyenumenem, 6CROMO2AMENbHbIMU KOHMAKMAMU CUSHAIUZAYUU A6-
MOMAMUYECK020 OMKIIOYEHUS U C60000HbIMU KOHmakmamu: SBI1 — evikiouamens
KHONOYHBLU NPUBOOA 21eKmpoMacHumHno2o; SB2 — gviknouamens KHONOYHbIL HE3A8UCU-
Mo2o pacyenumensi;, YA — npugoo snekmpomachumuuli, SI — KOHmMaKxmsl 6CnoMo2ame’ib-
Hole;, S2 — konmaxkmul c60000mnbie;, K1 — pacyenumens nezasucumviii;, Ul — nanpsiscenue
numanus Hezasucumo2o pacyenumens; U2 — nanpsoiceHue numanus npueooda 31eKmpo-
MACHUMHO20
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ABTOMaTnueckue BbIKIOUaTten BAS7-31

— TOKOOI'PaHNYMBAIOIINC

amnmapaTtbl ¢ BBICOKOW KOMMYTAIIMOHHOM CMOCOOHOCThIO. [IpemHaszHauyeHsbl
JUIsl paboThl B AJIEKTPOYCTAaHOBKAxX HampsbkeHuem 1o 660 B. Xapakrepuctu-
KM UX paclenuTesed 1 KOMMYTallMOHHbIE BO3MOKHOCTU OTPaKeHbI B TA0JIH-
ne 2.61. 3ammTa OT TOKOB NEPETPY3KU K KOPOTKOTO 3aMbIKaHUS BBITIOJIHSET-
Csl B COOTBETCTBUM C NPUBEICHHBIMU Ha puc. 2.120 u 2.121 BpeMATOKOBBIMH
XapaKTEPUCTUKAMHU.

XapakTepUCTUKHU PACLICIUTENIEH 1 KOMMYTAallMOHHBIE BO3MOXHOCTH
aBTOMATHYECKUX BBIKJIOUareieir BA57-31

Tabmuna 2.61

VYcTaBku 110 TOKY

HomunaneHas npenenbHast HAanOObIIast

OTKJIIOUaromas crocodHocts (Icy), kA,

< |
< | 2
é o cpabaThIBaHUS Ies = 50% Iy
- o 2 9JIEKTPOMArHUT- - ;
5 e S HOTO pacerTe- | ACHICTBYIONIEE SHANCHHE TOKA TIPH | & 5
5: % = < ¥, A NIEPEMCHHOM HATIPSKCHUM 1 KO- | & = 2
% a : % 3¢ puIeHTe MOIHOCTH IENMH 582
= = 2 g = : g =
m s =I5 e = H=N5)
5 2 25| 8o | B =R
= = 3 s 2 | B m S
= 3 =| o o 8 o el
= 3 - | 55 |380B| cosp | 660B | cosp | 52 8
s E = § o K 885
= = = T = =2 2
S = 5 S N5 R
e = = e
16 16 400 4
B 20 20 6 0.5 3 0,5 20
§ § 25 25 400 400; 25 0,25 40
%% [315 | 315 500
&% |40 40
o 50 50 400; 500;
63 63 | 800 | 1000
v
g é 80 80 400; 500;
100 100 800; 1000;
1200 | 1200
Y 40 0,2 6 0,3 75
ohe
ohe
R 400; | 500;
© 2| 100 | — | 800; | 1000;
Tv 1200 1200
o~ o~
v
< <
m M

* - OTKJIOHEHHUE YCTaBOK IO TOKY cpabaTbIBaHUS 3JIEKTPOMarHUTHOro pacuenutens +20%
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= — 1 — 30Ha pabOTHI MAKCUMATHLHOTO
= pacuenuress Toka Ieperpys3Ku;
‘\ I, — ycraBka MakCHMaJIbHOTO
1000 =EE—t— pacuenurens Toka K3 (nmepemen-
= HBII U MOCTOSTHHBIN TOK )
\
100
1
10 s
N,
1 T
i
Im_ Imin\ ,[m: [max ]
(I —————""""lwww ‘ —=====a
0,01
1 3 5 10 30 50 1/1,

a

l, ===
= | — 30Ha pabOTHl MAKCHMAJIHLHOTO
pacLenuTes ToKa Ieperpy3Ku;
I, — ycTaBKka MaKCUMAaJIbHOTO

\

1000 pacuenurens Toka K3 (mepemeHn-
HBIH TOK); /, , — yCTaBKa MaKCH-

MaJIbHOTO pacuenurens Toka K3
100 (MTOCTOSIHHBIN TOK)

AN
A 1
10
~
1
Im2 = Imin ImZ = ]maxf
O,IE ]ml :Imin Imlz Imax
0,01
1 3 5 10 30 50 1/1,

¢

Puc. 2.120. Bpemamoxkosvie xapakmepucmuxu svixatouameneii BA57—-31 ¢ xonoo-
HO20 COCMOAHUA: A — HOMUHANbHBIL MOK MENI08020 MAKCUMANbHO20 PACyenumens
16 A; 6 — HOMUHANbHBIE MOKU MENI0BbIX MAKCUMATbHBIX pacyenumeneti moka 20; 25;

31,5, 404
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L === T"30ma PabOTHl MaKCHMAJILHOTO
pacLenures Toka neperpy3Kku;
I, — ycTaBKa MaKCHMaJIbHOTO
1000 == pacuenurens Toka K3 (nepemen-
= HBIA TOK); [, , — yCTaBKa MaKCH-
MaJIbHOTO pacuenurens Toka K3
100 (MMOCTOSIHHBIH TOK)
AN AN
N\
N 1
10 =7
Il
1
— R Imin Im2 = Imax I
I <— 1
0,1. Iml :]min S S ]mlzlmax ===
0,01
1 3 5

10 30 50 1/1,
a

l, C —p—=
————— | — 30Ha pabOThI MAKCUMAJILHOI'O

pacLenuTens ToKa Neperpy3Ku;
I, — ycraBKa MaKCHMajbHOTO

1000 == pacuenurens Toka K3 (mepemen-

‘-‘ ‘-‘ HBIN ¥ TTIOCTOSTHHBIN TOK)
1+ \
100
1
10 == f_
~
\
1 \4&
[ Imz Imin Imz Imax
0,1
0,01
1 3 5 10 30 50 1/1,

0

Puc. 2.121. Bpemamoxkoswvie xapaxmepucmuku sviknovamenei BA57-31 ¢ xonoonozo
COCMOAHUA: 4 — HOMUHAIbHblE MOKU MENI08bIX MAKCUMATbHBIX pacyenumenetl moka 50;
63 A; 6 — HOMUHAILHBIE MOKU MENI08bIX MAKCUMANbHLIX pacyenumenei moka 80; 100 A
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ABTomaTtudeckue BbikiO4aTenun BAS7®35 (tabn. 2.62) paccuuTaHbl
JUTSL DKCIUTyaTallud B AJIEKTPOYCTAHOBKAX C HOMUHAIBHBIM PaOOYMM HAMps-
xenuem 10 380 B nmepeMeHHOro Toka, a TOKOOTPaHMYHBAIOIINE BBIKIIFOYaTE-
am BAS7-35 (tabin. 2.63) — no 660 B. Ux 3aliuTHBIE XapaKTEPUCTUKH JaHbI
Ha puc. 2.122 u 2.123.

Ta0muna 2.62

XapakTepUCTUKHU PaCLiEUTENIeH 1 KOMMYTAlIMOHHBIE BO3MOXHOCTH
aBTOMAaTHYECKUX BhIKIr0OUarened BAS7d35

\ HomunasbHas npe-
g e ZeJbHAas HauOoubIIas
5 2 OTKJIFOYAIOIAs CII0CO0-
= |2 | % wocts (Icv), kA,
QH) E q:)<ﬂ ICSZSO%ICU
S & « B | YcraBka 1o TOKy cpabaThIBaHUs SIIEKTPO- | jeiicTByromee o
Q E< | cg MarHuTHOTO pacuenuTens™, A 3HAUEHHE TOKA | S g =
g ,; § = E IIpU IIEPEMEH- g 9 =
2 E 22 HOM HaIpske- | & = =
= A =i HHH K K0P du- g E &
= 5 s & 8 LR
= = E LMCHTE MOIIHO- | & ¥ &
§ = CTH LEIU =~ a §
é é npu Hi%eIxGHHOM npu H(;((:)Tlfe;{HHOM 380 B | coso g cE ;
16 16 |80;125; 160; 200; 320 |80; 125; 160; 200; 320| 3.5 0,8 5
20 20 |80; 100; 200; 250; 320 80; 100; 200; 250; 320| 6,0 0,7 6
25 25 100; 125; 250; 320 100; 125; 250; 320 9,0 0,5 8
315 | 315 100; 125; 160; 320; 100; 125; 160; 320;
o 5 ’ ’ 400; 630 400; 630
125; 160; 250; 400; 125; 160; 250; 400;
S| 40 500: 630 500: 630
v [ 50 | 50 | 160;250;500;630 | 160;250; 500; 630
&b [63 | 63 500; 800; 1250 500; 800; 1250
RAIA, 80 80 | 500; 800; 1000; 1250 | 500; 800; 1000; 1250
©© [ 100 [ 100 | 500; 1000; 1250 500; 1000; 1250 10 | 05 | 15
g g 125 125 | 500; 800; 1250; 1600 | 500; 800; 1250; 1600
mm 500; 800; 1000; 1600; | 500; 800; 1000; 1600;
160 | 160 2000 2000
630; 1000; 1250; 2000;|630; 1000; 1250; 2000;
200 | 200 2500 2500
500; 750; 1000; 1250; | 500; 750; 1000; 1250;
250 | 250 1600; 2500 1600; 2500
80 — 500; 800; 1000 500; 800; 1000
> 4
> <
> <
> <
AR
v | 950 | 500; 750; 1000; 500; 750; 1000; 10 0,3 15
8 8 1250; 1600; 2500 1250; 1600; 2500
o~ =~
wv
< <
mm

* — OTKJIOHEHHE YCTaBOK I10 TOKY CpadaTbIBaHMs IEKTPOMArHuTHOro pacuenurens £20%
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Ta0muna 2.63
XapakTepUCTUKHU paclieNUTENIe 1 KOMMYTAallMOHHBIE BO3MOXKHOCTH
aBTOMAaTHYECKUX BBIKIIOUareineit BA57-35

| HomunaneHas npenenbHas
<ﬁ & HanOOJIBIIIAsT OTKIIFOYAIOLIAs
2|3 crocobHocTh (Icy), KA,
o g* YcraBku 110 TOKY cpabaThIBaHMs Ies=50% Icy
= 8 5 3JICKTPOMArHUTHOTO PacIenuTess™, ==
5 = g JEUCTBYIOLIEE 3HAUCHUE E z
5 E = < TOKa IIPU [IEPEMEHHOM g b=
E - oE; o HATPSKEHUN ¥ K- | & &,
=) i w 5 IIUEHTE MOIIHOCTHU €U E‘é o
7 o ) o S o =
o | BE Tz
m pla) (e]
Z |5 ZE~
= = £ O =
S A ) m N m N T o E
= = IIPY TIEPEMEHHOM | [TPU ITOCTOSIHHOM | o A o Z |3 @ =
= = TOKE TOKE | 3| % | 8 |5=
Z | 2 g m
Q o
=z 22
E'
80; 125; 160; 200; | 80; 125; 160; 200;
16 16 320 320 35108 13,508 5
80; 100; 200; 250; | 80; 100; 200; 250;
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* — OTKJIOHEHHE YCTAaBOK I10 TOKY CpabaThIBaHUA AIEKTpOMarHuTHoro pacuenurens £20%
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Lc % 1 — 30Ha PabOTH MAKCHMAJILHOTO

pacuoenurTeId TOKa, CHATas € X0JI0-
JHOTI'O COCTOSAHUA,

1000 2 —30Ha pa6OTLI MaKCHUMaJIbHOI'O
pacuenuTensa ToOKa, CHATad C Harpe-

L W TOTO COCTOSHHUS;
L \ S\ I
T p \y — YCTABKa dIIEKTPOMATHUTHOTO
100 pacienurens
A N 1
1 A I
| | AN AN I 2'
= —
L} y, 17

i
LS

0,1-%

0,01
1 3 5 10 30 50171/1,
a
L, C 1 — 30Ha pabOTHI MAKCIMAIBHOTO
pacLeNuTeNs TOKa, CHATAs € XOJIO-
Mu\Y JTHOTO COCTOSIHUS,

1000 1 2 — 30Ha pabOThl MAKCHMAJIbHOTO
pacienuTens Toka, CHATas ¢ Harpe-

TOTO COCTOSTHUS,

= I, — ycTaBKa 3J1eKTPOMarHUTHOTO
1 00 pacuenuTeist
= i
\ I B
10 X
N ya
_ h V4
1 ] ]
[m: [min N M [m: Imax
(N —— == s e o
0,01
1 3 5 10 30 50 1/1,

0

Puc. 2.122. Bpemsamoxogvie xapakmepucmuKku agmomamuyecKux evlkaodamenei

BA57®35, BA57-35: a — nHomunanbubie moku menyiosplx MaKkCUMAIbHbIX pacyenumerell
moxa 16; 20; 25; 31,5, 40; 50 A; 6 — HOMuHaIbHBLIE MOKU MENIO0BbIX MAKCUMAILHBIX PAC-
yenumeneti moka 63, 80 A
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t, CH=X 1 — 30Ha pabOTH MAKCHMATBHOTO
L3 pacuenuTeNs TOKa, CHITast C XOJI0-
i JTHOTO COCTOSIHHS,
1000 s \ 2 — 30Ha pabOThI MAKCHMAIILHOTO

pacuenuress ToKa, CHATas ¢ Harpe-
TOTO COCTOSIHHS,

I, — ycraBKa 31eKTPOMarHUTHOTO

100+ | pacLienurens
NN T2
10 AN — =5
7
> S ~
| N/
¥
%
0,1 —_Im: ]min; < [m: ]max
0,01
1 3 5 10 30 501/1,
a
1, CH=% 1 — 30Ha pabOTHI MAKCUMATBHOTO
—% paclenuTens Toka, CHITas ¢ X0JI0-
JTHOTO COCTOSIHUS,;
\ 2 — 30Ha pabOTHl MAaKCUMAJIBHOTO
1000 =SS pacienurens Toka, CHITas ¢ Harpe-
L “‘\ TOTO COCTOSHHUS,
l‘ A\JAN 1, — ycTaBKa 5J1eKTPOMAarHUTHOTO
100_%: pacrienuTens
— N
\ A XN
A N} I 7
<
10—»_L NN
~ e
Vi
v | L] g
1 -
I~
0.1 ,Im_ [mm < Im: Imax
0,01
1 3 5 10 30 50 1/1,

0

Puc. 2.123. Bpemsamoxogvie xapakmepucmuku agmomamuyeckux evlkaodamenei
BAS5S7®35, BA57-35: a — nomunanwhbie moKu menioguix MakCUMAIbHbIX pacyenumeinetl

moxa 100; 125 A; 6 — HOMUHAbHbIE MOKU MENJIO8bIX MAKCUMATbHLIX pacyenumeneti mo-
ka 160, 200; 250 A
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VYcTaBku M0 TOKY cpabaThiBaHUS TOKOOTPAHWYMBAIOIIMX BBIKIIIOUATE-
neit BA57-39 ¢ pacuenutensimu TokoB K3 1 TOKOB meperpy3ku COOTBETCT-
BYIOT YKa3aHHbIM B Tabuuile 2.64, a 3alI1Ta BBINOJIHAECTCS B COOTBETCTBUU C
BPEMSITOKOBBIMU XapaKTEPUCTUKAMH, IPUBEACHHBIMU Ha puc. 2.124.

Tab6auua 2.64

XapaKTEepUCTUKH paclienuTeNed 1 KOMMYTaIllMOHHBIE BOBMOKHOCTH
aBTOMATHYECKUX BBIKIOUareneid BAS7-39

. HoMuHanbHas npejenbHas
< | B HAnOOIBIIAS OTKITIOYAOIIAS
= % crioco6rocTh (Icy), KA,
| 8 VY CTaBKH 10 TOKY CpaOaThIBAaHHS les =50% Icy
= € | © |>MEeKTPOMArHUTHOTO pacIenuTens®, A ——
= 2 5 = o
3 = | g HHC TOKa NIpH 1epe- | £ 5
E =2 < MEHHOM HANPSKEHUM | ¥ &
2 25 u ko3pdunmente | &, &
2 g | X8 MOITHOCTH TIEITH 55 2
o) = o g = =
=B E = Z=
= 0 >E @)
s | |2 zEE
= = aa] o | M s |89 &
T | §  |npumepemeHHOM | npu mocTosHEOM| o | § | o | & |82
S | E TOKE TOKE | 831 %| 8 |8~
o S =M
an o =2
= EQ
1000; 1250; 1000; 1250;
2501 250 1 4600 2500 1600 2500
o o 1000; 1250; | 1000; 1250;
Mo 320 320 1600; 2000; 1600; 2000;
§ § § 2500; 3200 2500; 3200
<t <t < 1000; 1250; 1000; 1250;
%9\ 400 | 400 | 1600:2000. | 16002000 | 40 [025| 18 | 03 | 50
o 2500, 4000 | 2500: 4000
555 (500 | 500 | 1000; 1600; | 1000; 1600;
< << 2000; 2500; 5000({2000; 2500; 5000
mmm 1250; 2000; 1250; 2000;
630 | 630 2500; 3200; 2500; 3200;
4000; 5000 4000; 5000
o lele’
e Tale’
e lale’
ﬁ ﬁ ﬁ 1000; 1250; 1000; 1250;
N \O 0 1600; 2000; 1600; 2000;
oo | 630 2500; 3200, | 2500;3200, | 40 {0-25| 18 10,31 110
TTT 4000; 5000 |  4000; 5000
v N
< <<
[aaaalas)

* — OTKJIOHEHHE YCTaBOK I10 TOKY CpabaTbIBaHUS JIEKTPOMArHUTHOTo pacuenutesns £20%
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t,C 1 — 30Ha pabOTHI MAKCHMAJIBHOTO
- pacuenuTess ToKa, CHATas ¢ X0JI0-
ll‘ JTHOTO COCTOSIHUS;
I — ycraBKa 3JeKTPOMAarHUTHOTO
1000=kx "
=\ pacuenuTens
100
N
N\ \\ I
10 N 77—
’/
1 N
[m: [min ,[m_ [max
0,1 =
0,01
1 3 5 10 30 501/1,
a
t,C 1 — 30Ha pabOTHl MAKCUMAIBHOTO
= pacienuTens ToKa, CHsATas ¢ Harpe-
. | TOTO COCTOSTHMS;
I — ycraBKa 3JEKTPOMarHATHOTO
10008 ’”
— pacrenuTens
L
\
100 | :
N
) N |
10 = 3 =z A
N A Y -
A N 4
N AN
N\ <
! =
=
,Imz Imin N ,Im: [max
0,1 [~ ~
0,01
1 3 5 10 30 5017/1,

0

Puc. 2.124. Bpemsimoxogvie xapakmepucmuku gviknouameneu BA57-39, cuamoie
C X0J100H020 (a) u Hazpemozo cocmosHus (0)
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Puc. 2.125. Bruanue memnepamypul okpysxcaroujell cpedbl Ha HOMUHAIbHbIE PAbO-
yue MoKU MAKCUMAIbHLIX pacyenumenetl moka eviknrouamenet BA57 OAO «/{us-
HO2OPCKULL 34600 HU3KOBOIbMHBIX AGMOMAMO8»

3aluTHBIE XapaKTepUCTUKH BbIKItouarened BAST (puc. 2.120-2.124)
JaHbl NIPU KOHTpoibHOU Temmnepatype +40°C. 3aBUCHMOCTh HOMHUHAIBHBIX
pabounxX TOKOB MaKCHUMAJbHBIX paclienereyeil OT TeMIepaTyphbl OKpYKaro-
e cpeibl pUBeeHa Ha puc. 2.125.

TpexmnontocHple aBTOMaThueckue BbiKiIrouaTenu BAS7 mpousBoacTBa
OAO «3nektpoanmnapar», r. Kypck, npeaHa3HaueHbl 1Jisl IPUMEHEHUS TOJIb-
KO B 2JIeKTpuueckux mensx HamnpspkeHueMm 400/690 B mepemeHHOro Toka
gactoroi 50/60 I't. Ux HoMeHkmarypa anainorudHa npoaykmuun OAO «/{uB-
HOTOPCKHI 3aBOJ] HU3KOBOJIbTHBIX aBTOMATOBY» (Tabi. 2.61-2.64). Uckntoye-
Hue — Mmoaudukarus BAS57-35: oTCyTCTBYIOT BBIKJIIOYATEIM HA HOMHUHAIb-
Hble TOKM OT 16 10 50 A, a B anmapaTtax Ha HOMUHaJIbHBIA TOK 250 A He
IpPEAYCMOTPEHbl YCTaBKU 3JIEKTPOMArHUTHOTO pacuenuress Ha Toku 500,
750 u 1000 A. MMeroTca pa3ivuvs U B 3alIUTHBIX XapakTepucTukax. J{is
anmapatoB OAO «Onekrpoanmnapar», r. Kypck, Ipyu KOHTPOJIBHOM Temnepa-
type +30°C onu npuBeneHsl Ha puc. 2.126—2.132, KOppeKTUPOBKA IS IpY-
rUX TEMIIEpaTyp BBINOIHSAETCS 110 puc. 2.133.

TennoBele MaKCUMAaJbHBIE PACUENUTENN TOKA MPU OJHOBPEMEHHOU Ha-
rpy3Ke BCEX MOJIFOCOB U HOPMUPOBAHHOM TEMIIEPATYPE OKPYKAIOLIEH CPEIbI:

e He cpabaThIBAIOT B TEUEHUE MEHEE JIBYX YacOB IPU Hayaje OTCYETA C
XOJIOJHOTO COCTOSHUSA IPH TOKE 1,057, pacu;

e cpabarbiBatOT pu TOKE 1,3-/; paen B TEUEHUE MEHEE JBYX 4YacOB IIPH
HayaJle OTCYETa C HAarpeToro cocTosiHUA (TOKOM 1,05-/,; oy B TEYEHHE IBYX
4acoB).
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Puc. 2.126. Bpemamokosvle xapakmepucmuku gviknoyamenet cepuu BA57-31 na
mok 16 A (a) u na moxu 20; 25; 31,5, 40 A (6): 1 — 30na pabomsi mennioo2o maxcu-
MAIbHO20 PACYEenumensi MoKd, CHAMAsL ¢ XOA00H020 COCMOsHUsL; 2 — 30Ha pabomvl men-
NI08020 MAKCUMAIbHO20 PACYenumens moKd, CHAMAs ¢ Hazpemo2o cocmosinus; L, — yc-
maeKa d1eKmpomMasHumno2o pacyenumens moka K3
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Puc. 2.127. Bpemamoxkosvie xapakmepucmuxu eviknouamenet cepuu BA57-31 na
moku 50; 63 A (a) u na moku 80; 100 A (6): 1 — 30na pabomer menno6ozo maxcu-
MAJIbHOCO pacyenumeiiid moKda, CHAmasl ¢ X0J100H020 COCMOAHUA, 2 — 30Ha pa60mbl men-

J106020 MAKCUMAIbHO2CO pacyenumeisd nokKa, CHAmMAsA ¢ Hacpemoco COCMOAHRUA, Im — ycC-
maexka 31eKmpOoMacHUmMHO20 pacyenumelsi moka K3
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Puc. 2.128. Bpemamoxoevle xapaxmepucmuxu svikitouameneti cepuu BA57D35 na
moxu 16; 20; 25; 31,5, 40, 50 A: 1 — 30na pabompi menniogoeo MakCumMaibHO20 pacye-
numesisi MOKa, CHAMAs ¢ X0N00H020 COCMOsAHUs, 2 — 30HA pabomvl Menio8oco MaKcu-
MAbHO20 pacyenumesiss MoKa, CHAMAs ¢ Hazpemoz2o cocmosnus, I, — ycmaexa snekmpo-
Maznumnozo pacyenumerns moxka K3
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Puc. 2.129. Bpemamorosvle xapakmepucmuku vikioyameneu cepuu BAS5S7-35 u
BA57®35 na mok 63 A: 1 — 30na pabomovl mennio6o2o MakCuUMAaibHO20 PACYENnumes
MOKa, CHAMAsL C XOL0OHO20 COCMOAHUA, 2 — 30HA PAOOMbL MENI08020 MAKCUMATILHO2O0
pacyenumens MoKa, CHAMAsL C HAZPEmMo20 COCMosAHUs, L, — yemaska s1eKmpomazHumHo-

2o pacyenumens moxa K3
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Puc. 2.130. Bpemamorosvle xapakmepucmuku svikioyameneu cepuu BAS5S7-35 u
BA5S7®35 na moxu 80 A (a) u 100 A (6): 1 — 30na pabomol menio8o20 MaKCUMAaibHO-

20 pacyenumeissl moka, cHAmas c XOJI0OOH020 COCMOAHRUA, 2 — 30Ha pa6ombl menjioeoco

MAKCUMATBHO20 pacyenumessi mokKd, CHAmAasx C Hazpemoco COCMOAHUA, [m — ycmaeka
IJIEKMPOMACHUNHO20 pacyenumelisd moka K3
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Puc. 2.131. Bpemamorosvle xapakmepucmuku gvikioyameneu cepuu BAS7-35 u
BA5S7®35 na moxku 125 A (a) u 160, 200, 250 A (6): 1 — 30na pabomsl menioso2o
MAKCUMATBHO2CO0 pacyenumeiiii mokKa, cHamas ¢ X0J1001H020 COCMOAHUA, 2 — 30Ha pa6ombl
Menio8020 MAKCUMATIbHO2O pACYenumens moKd, CHAMAs ¢ HA2Pemo20 coCmosaHusl, L —
ycmaexka 9J1eKmpoMAacHUNHO20 pacyenumelsd moxka K3
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Puc. 2.132. Bpemamokosvle xapakmepucmuku @vikmouyamenet cepuu BA57-39,
CHAMblE ¢ X0100H020(a) u Hazpemoeo (6) cocmosinus: 1, 2 — 30161 pabomol Menio6o-
moka K3

20 MAKCUMANbHO20 pacyenumeiisi moka, Im — ycmaeKka 31EKMmpPOMACHUMHRO20 pacyenumelis
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Puc. 2.133. 3asucumocmo Homunanbrho2o paboue2o moxa gviknouameneti BA57
npouzsoocmea OAO «Inekmpoannapamy, 2. Kypck, om memnepamypul oKpy-
arcaroweti cpeovl

Asmomamuueckue gvikniouamenu cepuu BA61-29 npenHa3HaueHbl s
MIPOMBIILJIEHHOTO U OBITOBOrO MpuMeHeHusl. CTPyKTypa X YCIOBHOTO 000-
3HAYEHUs MpUBEJIeHa HAa puc. 2.134, a OCHOBHbIE TEXHUYECKHUE JAHHBIE — B
Tabnuue 2.65.

BriknroyaTenu UMEIT BPEMSATOKOBBIE XAPAKTEPUCTUKH, MPUBEICHHBIC
Ha puc. 2.135. Ilpu TemnepaType, OTIUYAOLIECUCS OT KOHTPOJIBHOM, ISl HO-
MUHAJBHBIX Pa0OYMX TOKOB MAaKCHUMAJbHBIX pacCLENUTENIeH BBOJIUTCA KOP-
PEKTUPOBKA B COOTBETCTBUU C puc. 2.136.

O06acTb MPUMEHEHUS BBIKJIIOUATEIICH:

e Tun B npenHasHaueH IS 3alIUTHI SJIEKTPUYECKUX CETEH aIMUHUCT-
PATUBHBIX U KUJIBIX 3aHUMN;

e Tun C — g 3a0UThl 3JEKTPUUYECKUX CETEH aJMUHHUCTPATHUBHBIX H
KWIbIX 3[JaHUNA B KaueCTBE BBOJHOTO BBIKIIOUATENS W IS MOTpeOuTesneit ¢
OOJIBIIMMU TYyCKOBBIMH TOKAMH;

e tun D — ananornyno C, HO ¢ enie OOJBIIMMHU ITyCKOBBIMU TOKAMU;

e TUI Z — JUIs 3al0ATHl U3MEPUTEIIBHBIX LEINEH, HENEH YIPABICHUS U
JIPYTUX CETEU C BBICOKUM COMPOTHUBIIEHUEM;

e Tun L — 114 321U THl NPOMBINUIEHHBIX YJIEKTPUUECKUX CETEH;

e Tun K — s 3a10UThl TPOMBILIJIEHHBIX 3JIEKTPUYECKUX CETEH, dJIeK-
TPOJIBUTATEIIEH, JIAMIL.

Bpemst cpabGaTbiBaHUs TEIUIOBBIX PaCHENUTENCH MPU HOPMHUPOBAHHOU
TeMIIepaType OKpYy-Karolle cpeibl IpuBeIeHO B Tabmulie 2.66.
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Ta0muna 2.65

OCHOBHBIC TEXHHYCCKHUE JaHHBIC BBIKJIFOUATEICH

BA61-29 BA61-29
I'OCT P 50030.2 I'OCT P 50345

IP| IP+N | 2P | 3P |3P+N | 1P |1P+N| 2P | 3P [3P+N

Tun BeIKITIOUATEIIS

Homunains-
HOe pabouee ~50 Hz 220 380 220 380
HaIpsKeHUe
U., B

Hambompmas| ) 5 o 0,5...8 A (puic. 2.134) 6,3...8 A (puc. 2.134)
npeaciibHasd

OTKJIO4Yaro-
m@as crnocod- | 3  xA 10...63 A (puc. 2.134)
HOCTb, Icy

HaunGonpas padouas ot- 0
A _
100%; pu yCTaHOBIESHHOM TOKOOTPAaHHYHUBAIOIIEM OJIOKE
KJII0Yaromas crrocoOHOCTh 50%
0

Ics, %

Kareropus npumMenenus A

Z (4-Lon) 0,5...63 A —

Jnamnazon L(8-Lyom) 0,5...63 A —

HOMHUHAJIb-
aeix Toxkos | K(12-Luon) 0,5...40 A _

(pI/IC. 2134) B((3_5)IH0M) — 6,363 A
C XapakTe-
PHCTHKOI | C((5-10)-1s0u) _ 63...63 A

D((10—2O)1H0M) - 6,3 40 A

KonTponbHas TeMnepary-
pa TEIUIOBBIX paCLEIUTe-
nen

40°C 30°C

Ob6nacTh npUMEHEHHUS IIPOMBIIUICHHBIE OBITOBBIC

Brikmouarenu, nzroraBnuaemsie o ['OCT P 50030.2, KOMIIEKTYIOT-
Csl IOTIOJTHUTENIbHBIMUA COOPOYHBIMU €IUHUTIAMU:
®  paclenuTelb HEe3aBUCHUMBIN (BpeMs cpaOaThbIBaHUS BBIKIIOYATENS C
MOMEHTA TI0JIaY¥ HANPsDKEHHS Ha KaTymIKy pacuenutens He oonee 0,04 c);
e  (JIOK TOKOOTpaHUYEHHUA (IIPU UCTIONIB30BaHNU OJI0Ka Icpy = 6 KA).
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Ta0muna 2.66

Bpewms cpabaThiBaHus TEMIIOBBIX paclienurenel Bpikiatouareneii BA61-29

Tun Tok Bpewms cpabaTeiBanus
1:13'IH0M. paci t> 1 q
B C D 1,45']H0M_pacu t< 1 q
2,55 Lyom. pacu 1 ¢<t<60c mns Liom pacu < 31,5 A
I ¢ <t<120 ¢ pns Lyom. pacu > 31,5 A
1705'IH0M. paciy t>1u
Z,L, K
173'IH0M. pacny < 1 q
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Puc. 2.134. Cmpyxkmypa ycnoernozo obo3uauenus sviknrouamens BA61-29:
PT — pacyenumens moxos nepecpysku (mennogoii); PO — pacyenumens mokog KOpomro2o
3AMbIKAHUSA (D]IEKMPOMACHUMHDLIL)
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Puc. 2.135. Bpemamorxosvie xapaxmepucmuxu BA61F29 npu memnepamype
+40 °C, xapaxmepucmuxu Z, L, K (a), u npu memnepamype +30 °C, xapakmepu-
cmuku B, C, D (0)
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Puc. 2.136. Bausnue memnepamypul okpysicaioueli cpedvl Ha HOMUHAIbHbLE Pado-
yue MmoKu MaKCUMAIbHbIX pacyenumeneu gvikaouameneu BA61-29

Aemomamuueckue eviknouamenu cepuui BA76, BA77, BA78, BAS8O
(Tabn. 2.67-2.69) npeaHa3zHayeHsl Aji1 00€CIEYEHUsT HOPMAIBHOIO pPeXUMa
MPOTEKAaHUS TOKA B LIEMH, €r0 OTKJIIOYEHHUS U 3aIIUTY LENU MPU KOPOTKUX
3aMBIKAHUSIX U TEPErpy3Kax, a TakkKe NI ONEPATUBHBIX BKIIOUEHUN U OT-
KJIFOUEHUW DJIEKTPUUECKUX Lenel. Anmaparbl UMEOT MOJYJIbHOE UCIOJIHE-
HUe U kpensaTcsa Ha DIN—petiky. O61acTh NpUMEHEHUS:

e TUN B — OpUMEHSAETCS IJIA 3alIUThl HU3KOBOJIbTHBIX AJIEKTPUUECKUX
Lener aIMUHUCTPATUBHBIX U KWIbIX 31aHUN;

e Tun C — TPUMEHSIETCS JJIs 3alUThl HU3KOBOJIbTHBIX AJIEKTPUUECKUX
1ene aIMUHUCTPATUBHBIX U KWIBIX 3[JaHUM U JJIsl TIOTpe-
ouresnei ¢ HEOOIBITUMU ITyCKOBBIMH TOKAMMU;

e Tun D — npuMeHseTCs IS 3alUThl HU3KOBOJIBTHBIX 3JIEKTPUUECKUX
LEeNel aIMUHUCTPATUBHBIX U KWIBIX 3[TaHUN U JIJIs1 TOTpe-
ourtenei ¢ OOIBITMMU MTyCKOBBIMH TOKAMH.

B Beikmouarensx cepun BA78 mpeaycMoTpeHa 3amuTa 3aKHMHBIX
BUHTOB OT BO3JICHCTBUS BHEIIIHEH Cpe/ibl U HEMPETHAMEPEHHOTO KacaHUsl.

OCHOBHBIC TEXHHYECKHE NAHHBIC BBIKIIOUATENICH MPUBEIEHBI B TaOIH-
nax 2.67-2.69.

Asemomamuueckue sviknouamenu cepuu BASI—41 — TOKOOTrpaHUYH-
BAIOIIME C DJIEKTPOMArHUTHBIM pacuenutenem (tadm. I11.1, puc. 2.139),
MpeaHa3HAuYeHbI JI SKCILTyaTallud B 3JIEKTPOYCTAaHOBKAX, a TAKXKe JOIyCKa-
€TCSl UCMOJIb30BAHUE MX IJIsl MPSAMBIX MMYCKOB ACMHXPOHHBIX JIBUTATENICH C
KOPOTKO3aMKHYTBIM POTOPOM M OTKJIIOUEHHSI BPAIIAOIIMXCS JBUTaTeseH.
3alMTHBIE XapaKTEPUCTUKU BBIKIIIOYATENIEH IPUBEAEHBI Ha puc. 2.139.

205



Tabmuna 2.67
TexHuuecKkue JaHHbIE aBTOMAaTHUYECKUX BhIKII0oUaTeaer BA76 «IIUT»

[TapameTpsi

HomunanbHeIl TOK pacuenuTencu luou. pacus A

HomunansHoe pabouee HanpspkeHue, B
HomunannHas yacrtora, ['11

Yucio nosrocoB
XapaKTepucTrUKa pacienuTes (TUI)

HauGonbras nmpenenpHas OTKITIOYAIOIast CIo-
cobHocTh Iy, A

Haubonpmiast pabovasi OTKIIOYArOMIast Crocoo-
HOCTB Ics, B % Icy

Kareropus npumenenus (I'OCT 50030.2)
Knumatndeckoe HCKOXKEHUE

2
Ceuenue IMMOAKIIFOYAa€MBIX ITPOBOJHUKOB, MM

Brixiarouarens
BA76-29 BA76-31
1,2,3,4,6, 10, 16, 20,
25. 32, 40, 50, 63 80, 100
400 400
50 50
1,2,3,4 1,2,3,4
B(3-5)-Iou; C(5-10)Iyon;
C(5-10)-Iyoun D(10-20)Ty0u
3000 4500
100 100
A A
VXJII3 VXJII3
1,0+25,0 2,5+35,0

TaOnuna 2.68
TexHn4yecKHne JaHHbIE aBTOMaTHYECKHUX BBIKITIouaTeseii BA77 u BA78

% 3
[leperpyska K3 E g i
5] ~
:
; SN
T BEIONa | Bl L A O | fup, A =5 &
TeIs P S w3
X Lo A | e | By % =3
o) v A v | A | C 228
= o ©
=\ =
Z5°
jas]
1,2,3
S —_ 2 2 2
2% 14,5,6,|1451, | <60 ;‘_]?»
© = 110, 16,|2,551,,| <2 np
BATT=29 | 400 | 63 | ¢ 7 |20,25, <01 | 45
ILUT s £
8 = 32 «C»
=3 [40,50,|2,55-8,., | <1
q = 101,
16, 25, «C»
32, 40, | 4D <606
BA77-31 | 400 | 100 |CuD |30 (37| 2550 | <2 | M| <01 | 45
80, 100|235 D | <L 1)
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Oxkonyauue Tadbaunel 2.68

[leperpy3ka K3 E gﬁ
c F .=
5 383
T &5
Tun BeIKIIIOYA- Uis, Bl lus, A| O | Lup, A %5 é
TeNs X t , fg 3
cp> y(K3) SR=RV
0 hor Al g | A | [2ES
= o ©
O E
o 5 o
= g
15 25 35 «B»
4: 5: 6: 19451Hp 560 SIHp
10, 16,|2,55-1,, | <2
B,Cn W THP
BA78-29 400 63 D 20, 25, «C» | <0,1 6
32 10-L,
40, 50, 2,55-I;,.| <1 | «D»
03 14-1,,
OykBa-
MU HE
BA78-31 | 400 | 100 | obo- [03801 13 | 6o | 8w | 01021 g
100 12-1,, | 105
3HaYe-
Ha

Ipumeuanue: 1. BTOXO — BpeMATOKOBasl XapaKTEpPUCTHUKA OTKIOYEHUSI BHIKIIIOUATEIS.
2. Haubonbmas paboyast otkiarovaromias cnocoonocts BA77-29 IMUT (I¢s) — 100% Icp.

Tabnuna 2.69
TexHuyeckne JaHHbIC aBTOMaTHUeCKuX BoiKItodaTeneiit BASO «1IT»

[Tapametpsl BA&0-29
HoMuHanbHbIN TOK pacuenuTenci luou. pacu, A 1,2,3,4,5, 460’ 15%’ 1663’ 20,25, 32,
HomunansHoe paboyee Hamnpsbkenue, B 400
HomunanwHas yacrora, I'm 50
Yuciro moJocoB 1,2,3,4
XapaKkTepucTrKa paclenuTes (TUI) B(3-5) Luom. pacu; C(5—10)Lyom. pacu
Haubonpbmrast mpenenpHas OTKIIOYAIONMIAs CIIOCO0- 4500
HOCTb Icy, A
HauGomnbmrast pabovasi OTKITIOYAIONIAs CIIOCOOHOCTh 100
Ics, B % Icy
Kareropus npumenenus (I'OCT 50030.2) A
Knumatndaeckoe ucKoxxeHue VXIJI3
CeueHue MOAKIIOYAEMbIX POBOJHHUKOB, MM’ 1,0=25,0
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Puc. 2.137. Bpemamorxogas xapaxmepucmuxa Omxuo4eHust
aemomamuyeckozo gvikatouamensi BA77-29 « L{UTy» (mun B)
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Puc. 2.138. Bpemamorxoegas xapaxmepucmuxa Omruo4eHust
asmomamuyeckoeo gvikaouamensi BA77-29 « LIUT» (mun C)
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Puc. 2.139. Bpemamorxogas xapaxmepucmuxa Omxui04eHusi AaemomMamuiecko20
guiknrouamens BASI 41

Aemomamuueckue evixnouamenu BAS7—1, He nMeroIe MaKCHMaJlb-
HBIX pacUenuTeseil Toka, U3roTaBiIMBalOTCs Ha 0a3e CeNEeKTUBHBIX BBIKIIIOYA-
teneid BA85—41 (tabn. I11.1 u 2.21) u coXpaHsOT BKIOUYEHHOE MOJ0KCHUE
10 3HaYeHur TOKOB K3, COOTBETCTBYIOIIMX BEpXHEW I'PAHUIE 30HBI CEJICK-
TUBHOCTH JJIs1 CEJIEKTUBHBIX BKIIFOUATENIEH, @ CBBILIE ATUX TOKOB OTKJIHOYAIOT
AIIEKTPUUYECKYIO 1enb. [loHOE BpeMs OTKIIFOUEHHMSI LIEMH BBIKJIIOYATENIEM [TPU
HOMHUHAJIBHOM TOKE C MOMEHTA MOJa4yH paboyero HampsKeHHs] Ha BBIBOJIBI
KaTyLIKW HE3aBUCUMOTO pacuenureins He 6onee 0,065 c.

Asmomamuueckue svikatouamenu cepuu BASS (tabn. 2.70) sBusroTCs
AIEKTPUUECKUMHU KOMMYTAIlMOHHBIMU armapaTaMyd Tpex(a3zHOro HUCIOJIHE-
HUs (Tpex- U YeThIpexnoitocHbie). CHaOXkeHbl JBYMsI CUCTEMaMH 3allUThI OT
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01¢

Brixknrouarenu tuma BA&S

Taomuna 2.70

TeXHHUECKHE XapaKTEPHCTHKH BA88-32 | BAS8-33 | BAS8-35 | BA88-37 | BA8S8-40 | BAS88-43
Homunansnoe pabouee HanpshkeHue, B 400
MaxkcuManbHbI HOMHHATBHBINA TOK (yC- 125 160 250 400 300 1600
TaHOBOYHBIN rabapur), A
Konnuectso nonrocos 3 3 3 3 3 3
TEIIOBOMH, TEILJIOBOMH, TEILJIOBOMH, TEILJIOBOM, TEIUIOBOW, | DJIEKTPOHHBIN
p * JJIeKTpoMar- | 3JeKTpoMar- | 3JeKTpoMar- | 3JeKTpoMar- | 3JIEKTpoMar- | Ha MHUKPOIIPO-
acleUTEIN ) ) » » »
HUTHBIN HUTHBIN HUTHBIN HUTHBIN HUTHBIN eccope
(puc. 2.140) | (puc.2.141) | (puc. 2.142) | (puc.2.143) | (puc. 2.144) | (puc. 2.55)
TeMnepaTypa HACTPOUKHU pacLEIIUTENEH, 40
50
12,5, 50, ’
16, 63, | 16, o> 125, 250, 200, 1000,
. 80, 160, 500,
HomunansHbIM TOK pacuenurens, A 25, 80, 32, 315, 1250,
100, 200, 630,
32, 100, 40 400 1600
125 250 800
40 125
160
Yeraka cpaGatbiBanus 0 TOKY K3, A | 500 10-yoy| 500  10-Lyoy|  10-yon 10-Lyon 10-Lyon Peéﬂp‘z%em’{
HomunanbHas pabovast HaubospIas oT- 12,5 17.5 25 35 35 50
KJTIOYAIoIIasi CliocoOHOCTD /s, KA
HomuHnanbHas npenenbHas HauOobIIas 25 35 35 35 35 50
OTKJIIOUAIOIIAs CIIOCOOHOCTD [y, KA
HoMuHanbpHbIN KpaTKOBPEMEHHO BBIAEP- L L L L L 20
KUBaeMbIi TOK Iy tipu ¢ < 0,25 ¢, KA
Kareropus npumenenus (I'OCT 50030.2) A A A A A B

* — terutoBele pacuenutenu BA88-33/35/37 umetror perynupyemyto ycraBky 0T 0,7 10 1,0-Luoum. pacu-
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Puc. 2.140. Bpemamoxoeas xapaxmepucmuxa agmomamuye-

ckoeo sviknouamens BA88—32: 1 — uz xonoonoeo cocmosnus;

2 — u3 Hazpemo2o cocmosinus, 3 — 30Ha cpadAMbIEAHUsL JNEKMPO-
MACHUMHO2O0 pacyenumelis
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Puc. 2.141. Bpemamoxoeas xapaxmepucmuxa agmomamuye-

ckoeo evikmouyamena BA88—33: 1 — uz xonoonozo cocmosnus;
2 — u3 Hazpemoz2o cocmosnus; 3 — 30Ha cpabamuvléanus ANeKmpo-
MASHUMHO20 PACYenumens
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Puc. 2.142. Bpemsamokxoeas xapakmepucmuka agmomamuye-

ckoeo svikntouamens BA88—35: 1 — uz xonoonoeo cocmosmus;

2 — u3 Hazpemo2o cocmosinus, 3 — 30Ha CpAbAMbIEAHUsL DNEKMPO-
MAZHUMHO20 pacyenumens
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Puc. 2.143. Bpemsamoxosas xapakmepucmuka agmomamude-

ckozo evikmovyamensa BA8S8—37: 1 — uz xonoonozo cocmosnus;
2 — u3 Hazpemoz2o cocmosnus,; 3 — 30Ha cpabamvléanus 21eKmpo-

MACHUMHRO2O0 pacyenumeiia



| 30007 \ BA88-40 —

30

1

1000

1(;: 500 \\\
\

2
100 \ \ \\

1

MHH.

— oW W

/

Bpewms cpabareBanus (¢)

\

0,1
0,06
0,04 ~
0,02

0,01

11,3 2 3456 810121520 30 [/71
1,05

HOM

Puc. 2.144. Bpemamoxogas xapakmepucmuxa agmomamuiecko2o eblKaoyamens

BA88—40: 1 — u3 xonoonozo cocmosinus; 2 — u3z nazpemo2o cocmosinus, 3 —30Ha cpaba-
MbLEAHUSL DNEKMPOMASHUMHO20 PACYENUMEISL

CBEPXTOKA: JJIEKTPOTEILUIOBOM U DJIEKTPOMArHUTHOM, C B3aMOCOTJIACOBAHHBI-
MU Xapakrtepuctukamu. [IpenycMoTpeHsl eCcTs TUIOUCIIONHEHUN HA HOMMU-
HaJIbHbIE KOMMYyTHpYyeMbIe TOKH OT 125 no 1600 A ¢ mpoMeKyTOYHBIMHU YyC-
TaBKaMM DJIEKTPOTEIUIOBBIX pacuenurenei. IIpuMeHsroTcs mig rpynmnoBoin
3alIUTHI B )KUJIOM U TPaXJTaHCKOM CTPOUTENBCTBE, MPOU3BOJICTBEHHBIX 00BEK-
TOB, DJIEKTPUYECKUX MOJCTAHLUN, PACIPEACIIUTEIbHBIX ITyHKTOB. BhIKitoua-
TEIUM YCTAHABIMBAIOT B DJEKTPOLIUTAX CO CTEHNEHBIO 3allUTHl 110
I'OCT 14254-96 ne nmxe [P30. 13 10NM0JHUTENBHBIX YCTPOMCTB MPEAYCMOT-
pEHa yCTaHOBKA: HE3aBHCUMOIO PACLENUTENS], PACLENUTENI MUHUMAIbLHOTO
HaIIPSDKEHUS, JONOJHUTEIBHBIX U ABAPUMHBIX KOHTAKTOB. J[OyKOMILIEKTOBA-
HUE BBIKJIIOYATEIEH MPOU3BOAUT MOTPEOUTENH B COOTBETCTBUU C TEXHOJIOTH-
YECKUMHU OCOOEHHOCTSIMH 3alllMI[aeMoro oObekTa. XapaKTepUCTHKA TOKOO-
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rpaHu4eHus BoikItouareneii BA88 npusenena B pazaene 2.3.

Asmomamuueckue gviknoyamenu cepuu BA99. BeimyckaroTcs HECKOIIb-
KHX TOBAPHBIX MapOK.

Brikmouatenu BA99 IUT (tabn. 2.71) npeanasHadeHsl Jyisi odecriede-
HUS IPOTEKAHUS TOKA B HOPMAJILHOM PEXUME, 3AIIHUTHI JJIEKTPUUECKUX LIeTIen
MpU KOPOTKUX 3aMBIKAaHUSIX U MEpPerpy3Kax, a TakyKe JJIsl UX OINEepPaTUBHBIX
BKJIFOYEHUHN U OTKIIOYEHUM. [[pMMEHSIOTCS B pacnpenenuTenbHbIX CEeTAX I1e-
PEMEHHOTO ToKa ¢ HampsbkeHueM 10 690 B 1 HoMUHAIBEHEIM pabo4YUM TOKOM
1o 1250 A. PacumdpoBka ycinoBHOro o003HadeHus IpuBeieHa Ha puc. 2.145.
AHaJIOrUM BBIKJIFOYATEIISIM JTAHHOM Cepuu JIaHbl B Tabmute 2.72.

XXX

BA

Brikimrouarennb
aBTOMAaTHye-
CKUH

29

Howmep cepun

X /X X

MakcuManbHBIM HOMUHAIBHBII TOK

0 KOpIIyCY

[Ipumenenue: 6e3 koxa —
IS pactipeieIeHust

2 — 114 3allUTHI ABUTaTe-
TSt

KonnyecTBO m10JII0COB

XapakTeprucTHKa UCIIOJIHEHUS pacLe-
ITUTEIIS:

S — crangapTHBIN TUIT

H — Momnemii tin

R — Tun ¢ orpann4enuem Toka

Puc. 2.145. Cmpyxkmypa ycnoenozo 0003nauenus agmomamudeckux ebikaodame-
neu BAY9 LI[UT

Tabmuna 2.72

Amnanorum Beikaoyaresnsim BA99 IIINUT

BA99
UT

Mounens
. OAO «/[aranek-
TPOABTOMAT

3asox HBA,
r. Yebokcapsr

r. Kypck

TpoanmapTa,
OAO «Hoso-

OAO «Dnek-

CHOMPCKHIA
HBA»

OAO «/luBHo-
TOPCKHH 3aBOJ

HUYECKHH 3a-
BOI»

AO3T «KonTtakrop»,
. YIIbSHOBCK

BITCKUH MeXa-

HBA»

I'VII «HoBo-

BA99- |AE2046
63 |MII100

BA99-
100

BA99-
250

AE2046-

100

AE2046
MM

AE2046
-100

AE2056
MM

AE2056

AE205

6MII-
100

BAS57®-35
BAS51-35

BAS52-37

BA99-
400

BAS5I-
39b

BA99-
630

A3790

BA99-
800

BAS53-
41

BA99-
1250

BA53—
43
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Taomuna 2.71
TexHuueckue JaHHbIC ABTOMAaTUYECKUX BbIKItouareneit cepuu BA99 IIIUT

55 |5
[Teperpy3ka K3 T S g 2 m
5 O o Cu? jas o
H 395 % o0
OSNNG oM
o % =~ a o =
Tun Beixmtoya- | Uy, 2 | Dpacus OB S5 &
IH.B7 A ~ § § N g =
TeNns B m A TS| 3 <
Lo Al e Lyx3), ‘e % S g =]
y(m» MUH A P = S ’§ z %’8\
SEISET
O v =}
TE |£8
BA99—63 S/3 16,20, o |oT0.2] 10 5
H/3| 415 | 63 | & [3240,/1,3:4, 60 | P | 102 | 25 | 125
H/4 X 150,63 “Plpgma S| 25 | 12,5
BA99-100 S/3 E 16,20, 17,5 | 8,5
H/2 5 (32,40, 60 | gy [or02] 30 | 15
H/3| 690 | 100 | o |50,63,/1,3-L, o> mo2 | 30 | 15
H/4 S | 80, wp iy 5| 30 | 15
R/3 & | 100 120 50 | 25
<
jan]
BA99-255 S/3 5 %gg’ 20 | 10
H/2 = | 160, 81 loroz| 0 | B
H/3| 690 | 225 | & | o0 |L3Dup| 120 | 272 [ Ol 30 | 15
H/4 S 1500 up | AL 30 15
R/3 2 | s 50 | 25
= [225,
BA99-400 S/3 £ | 250, 8.l loroa| 25 | 125
H/3| 690 | 400 | & | 315, |1,3:L,| 120 | 270 O B2 30 |15
R/3 g | 350, ap | A 50 | 25
§ 400
BA99-600 S/3 = | 400, of loroa| 25 | 125
H/3| 690 | 630 | & | 500, 1,3, 120 | 5P | %5 30 | 15
R/3 § 600 p | A 50 | 25
s 630
BA99-800 H/3 % ; 8., |or02| 50 | 25
415 | 800 | = | 700, [1,3-I,,] 120 mp :
R/3 3 | 200 P 121,y | m05 | 55 | 27,5
o
§ 700,
% | 800,
BA99-1250 H/3| 415 1250 | 5 | 900, |1.3:4p| 120 | 31w [OTO21 50 | 2
@ {1000, up | A
1250

Ipumeuanue: 1. BXTO — BpeMsATOKOBasi XapaKTEPUCTUKA OTKJIFOUYEHHUS BBIKIKOYATEIS;

2. TennoBele pacuenuTen Npu TOKe 1,05-Luou. pacy HE CpPAOATHIBAIOT B TEUEHHE OJHOIO Ya-
€a NMPH Lyom. pacu < 63 A 1 B TEUEHHE ABYX YACOB IPH Lyou, pacy > 63 A;

3. HOPMBI OTKJIIOUEHHSI BHIKITIOUATENs IIPU MPEBBILICHUN TOKA MPUBEACHBI B Tabmie 2.73.

215



10000
7200 \

3600 \
1200

600 \ \

120

Bpewms pacuemienus, ¢
—vuo 383

L
b W

=
—

o
=]
(9]

0.02 \

1234578 12 20 40
KpaTtHOoCTh HOMUHAIBHOMY TOKY

a
10000
7200

3600
1200

600 \

120 ‘

= N W
— BN O oD

Bpewms pacuemienus, ¢

ooo
— DN Wn

0,0
0.02 NAN

1234578 12 20 40
KparHoCTh HOMHHAIBHOMY TOKY

0

Puc. 2.146. Bpemamoxogvie xapakmepucmuku agmomamuyeckux gblkaouamesneu

BA99—-63 u BA99—-100: a — nomunanvusiii mok pacyenumenei 16...32 A; 6 — nomunans-
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Ta0muna 2.73

Hopwmpel otkntouenus Beikiatouareneid BA99 IIIUT nipu npeBbllieHUH TOKa

Tox 3amaHHoOe 3HauYcHUE HauansHoe cocTosuue
1,0 Liom >2yq XO0JI0IHOE COCTOSIHIE
1,5-Tyom <4 muH Harperoe cocrosinne
7,2 Lion 4¢c<t<10c XO0JIOIMHOE COCTOSHUE

Asmomamuueckue swvikaouamenu cepuu BA—99 topropoit mapku EKF
(mpouzBogutens OO0 «MHTEpPINEKTPOKOMILIEKT») MpeIHa3HAYEHbl MJIs
AKCIUTyaTallM B 3JIEKTPOYCTAHOBKAX KUJIOTO U FPaXXTAHCKOTO CTPOUTENHCT-
Ba, Ha TPOU3BOJICTBEHHBIX OOBEKTAX, JJICKTPOIMOJICTAHIIMIX, PACIPEICIIN-
TEJIbHBIX MYyHKTaX, HUTOBOM 3JEKTPOOOOPYIOBAaHUU C HOMUHAJIBHBIM pado-
yuM HamnpsbkeHueM a0 690 B nepemenHoro Toka yacrotoid 50 I' m pabouu-
My Tokamu oT 12,5 no 1600 A. TexHnyeckue XapakTEpUCTUKHU BBIKJIFOYATE-
Jieil BceX BbIMYCKaeMbIX Moaudukanuii npuseaeHsl B Tadnuie 2.74. [{ns aB-
ToMatoB cepun BA-99M B uucinurene ykazaHbl TOKM NPH HaINpSKEHUU
690 B, B 3namenarene — npu 400 B.

TepMO3IEKTPOMAarHUuTHBIE PACHENUTENM BbIKIIIOUatesneii BA—99 nmeror
PEryJIMPYEMYIO YCTaBKY II0 TOKY meperpysku: 7, =(0,8-1,0)-7,. Boikarouare-
J ¢ TOKOM pacuenurenet ot 12,5 no 40 A ocHamaroTcsi HEPEryJIupyemMoit
yCTaBKOM nanekTpoMarHutHoro pacuenutens 500 A, y BBIKIIOYATENe C
OONBIIMM HOMHUHAJIBHBIM TOKOM YyCTaBKa cpaOaTeiBaHus paBHa 10-7,
(puc. 2.149-2.151).

Brikntouatenu BA—99 MoryT KOMIUIEKTOBAaThCS AOMOJHUTEIbHBIMU
YCTPOUCTBAMM:

®  HE3aBUCHUMBIMH PACLIEIUTEISIMH;
®  paclHEnUTEIs M MUHUMAJIBHOTO HAIPSKEHHUS;
®  JIONOJHUTEIbHBIMU U aBAPUINHBIMU KOHTAKTAMH.
Pabouee HampspkeHue HezaBucumoro pacuenutens U, =(180-240)B

NepeMEeHHOr 0 TOKa, 1uanas3oH cpadbareiBanus (0,7 -1,1)-U,.

Pacuenurens MUHUMAJIBHOTO HAINPSKEHUS! BBI3BIBAET OTKJIFOYEHUE BBI-
KJIFOYaTeNsl MPU CHUKEHHHM (PA3HOTO WM JIMHEHHOTO HAIpPSPKEHUS] HAa €ro
BBOJIe 10 70% OT HOMHUHAJIBLHOIO, @ TAKXE€ MPEMATCTBYET €ro BKIIOYEHUIO,
€CJIM HalpsKEHUE B ATOM 1Ny MeHbIe 85% OT HOMUHAIBHOTO. MUHUMAIIb-
HBIH pacleNnuTeNlb MOXXHO Tak)Ke MCIO0JIb30BaTh B KAYECTBE HE3aBUCHUMOIO
pacuenuTesi, eCIM TOCJEIOBAaTeIbHO B IIEMb €r0 yNpaBJCHUS BKIIOYHUTH
KHOIIOYHBIN BBIKJIIOYATENIb C Pa3MbBIKAIOMIUM KOHTakToM. IIpu KpaTkoBpe-
MEHHOM pPa3MbIKaHUM KOHTaKTa KHOMOYHOT'O BBIKJIIOUYATENSI MUHUMAJIbHBIN
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Ta0muna 2.74

Brixmrouarenu apromarnueckue cepun BA—99 toprosoit mapku EKF

8 3 < e M
z = Ipe- 5% | 33| 8
S A 5 VcraBka | genbHas % g1 2 = %
2, ¢! Homunans- = 2 < | S % S
HaumenoBa- | 8 | Hblif TOK pac- 5 HICKIPO™ | OTKIMO™ | 2 2 | &= | =
T =4 MArHUTHO- | YaroIas =] 3 g £ @
HUE 2 & nenurens /,, g s g 3 <5 =
= 8. | ro pacue- | cnoco0- 3 S 3
=i A = Ee | & | =
S S |mmTens, A| HOCTb ) 2 g =
E M Icy, KA L8 5 E = o
T & M =
Cepuss BA-99
12,5; 16; 25; | T€pMO-
32’ 40 DJICKT- 500
BA-99/125 | 500 _ on. | DOMar- 35 17,5 2,1
50; 63 80; | it 10-7,
100; 125 (TM) "
16; 25; 32; - 3p
40; 50; 63; = ,
160 2 4P
125; 160; =
BA-99/250 | 690 200: 250 E 10-7, 35 26,25 2,1
BA-99/400 | 690 [250; 315; 400 ; 10-7, 37,5 35 2,1
400; 500; =
BA-99/800 | 690 630: 800 10-7, 37,5 35 2,1
Cepust BA-99M
16; 20; 32; 50| TM 500
BA-99M/63 | 400 63 ™ 107, —/20 |—/12,5| 2,1
BA-99M/100| 690 | 63; 80; 100 ™ 10-1, 18/20 4/8 2,1
125; 160; 3P,
BA-99M/250| 690 200: 225: 250 ™ 10-1, 18/25 4/8 2,1 Ap
BA-99M/400| 690 [250; 315;400| TM 10-7, 25/42 5/10 2,2
BA—-99M/630| 690 |400; 500; 630| T™M 10-7, 10/50 | 5/32,5| 2,2
BA-99M/800| 690 800 ™ 10-1, 10/50 | 5/32,5| 2.2
BA-99M/1250| 690 1250 ™ 10-7, 10/35 5/35 2,2 3p
BA—-99M/1600| 690 1600 ™ 10-7, 10/35 5/35 2,2
Cepust BA-99C
12,5; 16; 20;
25; 32; 40; =
100 o 2P,
16; 20; 25; 5 3P,
32; 40; 50; = N 3P+N
125; 160 =
BA-99C/250| 690 160; 180; E 5+10)-1, 45 45 2,1
200; 225; 250 (5+10)-7; :
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Puc. 2.151. Bpemamorxoswvie xapakmepucmuku OMKIOYeHUs 8bIKAOYameneu
BA-99/800

p

pacienuTeNb OTKIIOUAT aBTOMAaTHYECKUN BBIKItoUaTe b, Pabouee Hampsoke-
Hue pacuenutens U, =(180-240)B nepemeHHOro Toka, AMana3oH Hamps-

xeHui BrmoueHus pacuenurens (0,85-L1)-U,, nuanazon ynepxaHus
(0,7-1,1)-U,, nanpsxenue orkmouenus 0,7-U, u menee.

JlonoHuTENbHBIE KOHTAKTHI (pabounii TOk 3—6 A) mpeaHa3zHayeHbl A5
CUTHAJIM3AIIMHU O TIOJIO)KEHUH CUJIOBBIX KOHTAaKTOB BBIKIIIOUATENS (BKIIOUEHO
— OTKJIIOUEHO), a aBapuiiHble (paboumii TOK 2 A) — i CUTHAU3AIHNH O Cpa-
OaThIBAaHUM BBIKIIIOYATEIIS OT CBEPXTOKA (TMEPErpy3KH WIM KOPOTKOTO 3aMbl-
KaHUs1), HE3aBUCHUMOT'O PaCUEIUTENIS, paCleNUTIs MUHUMAJIbHOTO Halpsike-
Hus, KHONKKN «TECT». Ilpn BO3BpamieHuM BBIKIIIOYATENS] B UCXOAHOE CO-
CTOSIHUE CUTHAIM3aIUs OTKIIFOYAeTCl.

ABToMarndeckue BeikiItodaTean BA—99M (tabm. 2.74) aBistorcs 6osee
HPKOHOMHUYHOU MoauduKamuei BeikiarodaTene cepun BA—99. Onu ocHare-
Hbl HEPETYJIUPYEMbIMH TEPMOAJIEKTPOMArHUTHBIMU paclenutessiMu. Bpems
cpabaThIBaHUSI BBIKJIIOUATENS OMPEIESAETC M0 €ro BPEMATOKOBOM XapakTe-
puctuke (puc. 2.152-2.154). [Ipu 3TOM 3Ha4Y€HHE YCTAaBKH 3aIUTHI OT MEpe-
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IPy30K HEOOXOUMO CKOPPEKTHUPOBATH HA TEMIIEPATYpPy OKPYkKaroleh cpeibl
B COOTBETCTBUU C MPUBEJACHHBIMU Ha pucC. 2.155 rpadukamu.

ABtomaTtnueckue BbikmMouatenu BA—-99C (tabnm. 2.74) obecrneumBaroT
3aIIUTY OT MEPETPY30K U TOKOB KOPOTKOT'O 3aMbIKaHUs. [1aHesb 111 HACTpOUKHU
TEPMOIJIEKTPOMATHUTHOTO PACUEIUTENS MPUBEIeHA Ha pucC. 2.156. Perynupos-
Ka 1o Toky neperpy3ku (1) ocymectsiserca B npenenax [, =(0,8—-1,0)-7,.
[IpaBoe monoxenue peryistopa (min) coorBeTcTByeT yctaBke 0,8:-7,, cpenHee
nosioxxenue — 0,9-1,, neBoe nonoxkenue (max) — 1,0-/,. YcraBka amekrpomar-
HHUTHOT'O PAacUENuUTeNs 10 TOKY peryiupyercs B peaenax [, =(5-10)- 7, (mo-
sunus (2) Ha puc. 2.156). [IpaBoe mosoKeHue perysTopa COOTBETCTBYET YC-
TaBke 5-1,, 1eBoe nojoxkenue — 10-/,. YcraBka 3J1€KTPOMarHUTHBIX PaCLCIIUTE-
neit aBromaroB BA—99/100 Hactpoena Ha Tok 800 A. BpeMsaTOKOBEIE XapaKTe-
PUCTHKN OTKJIHOYEHHUS] aBTOMAaToB cepun BA—99C ¢ TepMOlIeKTpOMarHuTHbI-
MU paCUENUTEISIMU MPUBEAEHBI Ha puc. 2.157-2.160.

N3 nomoJHUTENBHBIX YCTPOMCTB B BbIKItOUarenun BA-99C wmoryr
BCTPAUBaThCA:

®  HE3aBUCHUMBINA PaCLENUTEND;
®  paclenuTeab MUHUMAILHOTO HAMPSHKCHUS;
®  JIONOJHUTEIbHBIC U ABAPUMHBIC KOHTAKTHI.

PaGouee wnampspkenue HezaBucuMmoro pacuenurens U, = (380—415) B
MEPEMEHHOr0 TOKa, Auamna3on cpadateiBanus (0,7-1,1)-U,, Bpemsi cpabatbl-
BaHus He Oosnee 50 mc. Komanna Ha OTKIIOYEHHE MOXET ObITh UMITYJbCHOM
(20 Mc) nu HENPEPHIBHOM.

PabGouee HampspkeHHE paclUENUTeNs MUHUMAIBHOTO — HaIpsKEHUs
U, =(380-415)B nepemeHnHoro Toka, AMana3oH HANPSHKEHUH BKIIOYEHHS
(0,85-L1)-U,, nnanazon ynepxanus (0,7 —11)-U,, HanpspkeHne OTKIIOYE-
aus (0,35-0,7)-U..

BcenomorarenbHble KOHTaKThl — NEPEKITIOYAIOIINE KOHTAKThI ¢ 001el Tou-
KOH, TIO3BOJISIFOT IEpelaBaTh CUTHAIBI O pabOTe BBIKIIOYATEIIS, UCIIOIB3YIOTCS
JUTSL CUTHAJIU3ALIAH, SIIEKTPUUECKON OJIOKUPOBKH, pelIeHOM 3auThl. OyHKIUN:

e OF (BKJIIOYCHO/OTKIIOYEHO) — CUTHAIM3AIUS O TOJOKEHUHU CHIIOBBIX
KOHTAKTOB aIapara,

e SD (aBapmiiHOE OTKJIIOUEHHE) — CHUTHAJIU3AIUs 00 OTKIIOYCHUH
BCJIC/ICTBUE:
— TEPEeTrpy3Ku;

— KOPOTKOTO 3aMbIKaHHS;
— cpabaTbIBaHUs PACICTIUTEIISI HATTPSIKEHNUS,
— Ha)KaTus Ha KHOIIKY TeCTUPOBAHUS ammapara;
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Puc. 2.160. Bpemsamoxogvie xapakmepucmuku asmomamuyeckux eKaoyameeu
BA-99C/250

— SDE (anekTpudeckoe NOBPEKIACHUE) — CUTHAIM3AINS 00 OTKIIIOUCHUH
amnmapara B pe3yJbTare:
— TEPErpy3KH;
— KOPOTKOTO 3aMbIKaHHSI.
BcnomorarenbHble KOHTAKThI IEPEXOJIAT B CBOE HAYaJIbHOE COCTOSIHUE
IIPY BO3BPATE aBTOMATHYECKOTO BBIKJIFOYATENS B UCXOJHOE MOJIOKEHUE.
YcranoBka:

e (Qyukmuu OF, SD, SDE peanusyet equnas Mojielb BCIOMOTaTEIbHO-
ro KOHTaKTa B 3aBUCMMOCTHU OT PACIIOJI0KEHUS B alllapare, KpensTcs 3aies-
KHUBAaHHUEM T0]1 JIMLIEBOUN MaHEIbIO0 BBIKIIOUATEIS,

e ¢yukaus SDE B ammapare ¢ TepMOAJIEKTPOMArHUTHBIM paclenuTe-
JeM TpeOyeT YCTaHOBKU UCTIOJHUTENIbHOTO Mexanu3ma SDE.

TexHu4yeckre XapakTEPUCTUKU BCIIOMOTATEIbHBIX KOHTAKTOB IMPHUBEJIC-
Hbl B Tabnuue 2.75, a NpUHIUIKAIbHAS CXE€Ma BBIKJIIOYATENe ¢ JOMOJIHU-
TEJIbHBIMU YCTPOMCTBAMH — Ha puc. 2.161.
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Ta0muna 2.75

TexHuyeckne XxapaKTePUCTUKHU BCIIOMOTaTeIbHBIX KOHTAKTOB
aBTOMATHYECKUX BhIKTIOYaresieit BA—99C

KoutakTel CrangapTHOE UCIIOJTHEHUE Ci1ab0oTOYHOE HUCIIOITHEHNUE
Y Cc10BHBIM TEIIOBOU 6 5
TOK (A)
MuknmanbHas K- 100 MA mipu 24 B 1 MA nipu 4 B nocTosIHHOTO TOKa
rpy3Ka
Kareropus npume-
HEHUSI AC-12|AC-15|DC-12|DC-14 | AC-12 |AC-15|DC-12 |DC-14
(M3K 60947-5-11)
PaGouunii Tok (A)
24 B 6 6 6 1 5 3 5 1
48 B 6 6 2,5 0,2 5 2 2,5 0,2
110 B 6 5 0,6 0,05 5 2,5 0.6 0,05
220/240 B 6 4 — — 5 2 — —
250 B — — 0,3 0,03 5 — 0,3 0,03
380/440 B 6 2 — — 5 1,5 — —
480 B 6 1,5 — — 5 1 — —
660/690 B 6 0,1 — — — — — —

Asmomamuueckue evikmouamenu cepuu BA—-101, BA-102, BA-103,
BA-201 (Tabn. 2.76) npenHa3zHayeHbl JjIsl IPUMEHEHUS B DJICKTPUUECKUX 11€-
51X TEPEMEHHOr0 TOKA, MX 3aLIUThI MPU NEPErpy3Kax U TOKaX KOPOTKOTO
3aMbIKaHHUs, MOTYT HCIIOJIb30BaThCA JJIs HEYACThIX OINEPATUBHBIX BKIIIOYE-
HUW U OTKJIIOUYCHMM yKa3aHHBIX LENel. BeIkiroyarenn MMET ABa TUMA 3a-
LIUTHI: TEILUIOBYIO M 3JIEKTPOMArHUTHYI0. Bce y3/IbI aBTOMATOB 3aKJIHOYEHBI B
KOPITYC, HM3TOTOBJICHHBIM W3 HE MOJJIEPKUBAIOUIEH TOPEHUE IUIACTMACCHI.
PacmmugpoBka nx ycnoBHOro o00o3HaueHus gaHa Ha puc. 2.162.

[lapameTpsl, npuBeneHHbIE B Tabauue 2.76, OTHOCATCS K BBIKJIIOYATE-
asM, paboraroruMm npu temmneparype (30+5)°C. Ilpu usMeHeHuu temrmepa-
Typbl Ha Kaxaple 10°C HOMUHANIBHBIA TOK alMapaToB U3MEHSETCS B 00pat-
HOM npornopuuu Ha 5%.

3allUTHBIE ~ XapaKTePUCTUKHM  BBIKJIIOYATENed  NpHUBEACHBI  Ha
puc. 2.163-2.168 u B Tabnunax 2.77 u 2.78.

Astomatel cepu BA—-103 ornuuarorcst ot Beikmrouareneit BA—101 u
BA-102 xoHCTpyKIIMEH U 3HAUYEHUEM MPEAETbHON KOMMYTAIIMOHHON CIOCO0-
HOCTH (Tab. 2.76). 910 06€cIe4eHO KOMIUIEKCOM TEXHHUUECKUX PEIICHHIA:
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Pacnoermrenn . . KonTakTe!

Musnvanereii  Hesasucumbiii O A i Apapuiinbiii  JIONOJIHUTEIBHBIA
prommeens R EREEEERCES :
' P 961 98
L
Isa i
S LT
02 Ul
220 B /50 I'g

Puc. 2.161. Cxema snekmpuueckas npuUHYUNUAiIbHAsl ABIMOMAMUYECKUX BbIKTIOYA-
merneti BA—99, BA-99C ¢ mepmoanekmpomMacHUmMHbIMU pacyenumesimu u 0onoi-
HumenvHuIMu ycmpoucmeamu.: SB1, SB2 — KHonka ¢ npysicunHbim 8036pamom;

Ul — ¢aza; U2 — nynv, knonxa SB1 craysicum 0ns npusederus pyKosmku asmomama

6 nonoxcenue ON; knonka SB2 cuyscum ons npugeedeHus pyKosmxu agmomama 8 noio-
orcenue OFF

BA -0O0C 3 - 00/
_|_—HOMHHaJILHHI7I TOK, A
KOJIMYCCTBO MOJIIOCOB

HOMEp pa3paboTKu

THUIT KOPITyca:
1 — mupuna 18 MM
2 — mupuHa 27 MM

BEIKJTIOUATENI> aBTOMATHY €CKHI

Puc. 2.162. Cmpyxmypa ycio8rno2o 0003HaueHus a8moMamuyeckux eblKadame-
neti BA-101, BA-102, BA-103, BA-201
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Tabmuna 2.76
TexHnueckne XapakTePUCTUKHU BBIKIIOYATEIEH
BA-101, BA-102, BA-103, BA-201

HaumenoBanue napamerpa BA-101 BA-102 BA-103 BA-201
Pox Toka [Tepemennsiit, yactora 50 (60) I'
HomunaneHoe HanpsikeHue, JUIsL OTHOTOJIIOCHBIX — 230

400
B JUIs1 ABYX-, TPEX-, YEThIPEXIOMOCHBIX — 400
HomuHanbHBIH TOK BEIKITIO- 25;32; 40; 50;

1;2;3;4;5;6;10; 16; 20; 25; 32; 40; 50; 63

yaTens (pacuenurens), A 63; 80; 100

Tur 3a1MTHON XapaKTepHu-
CTUKH

B,C,D C,D

YHCITO MOTIOCOB 1;2;3;4

HpeI[eJ'IBHaH KOMMYTAallUOH-

Has CIOCOOHOCTH, A 3000 6000

HE MeHee HE MEHEE
10000 uxiaoB| 4000 HHUKIIOB

KommyTannonnas u3Hoco-

o He MeHee 4000 nuKIIoB
CTOMKOCTh

CreneHp 3aIUThI 1P20

HomuHnansHbIE MOTIEpEeYHBIC
CEUYCHMS MOAKII0YaeMBIX 1-25 1-16 1-25 2,5-50
MIPOBOJTHUKOB, MM

®  KOHCTPYKIHS MEXaHWU3Ma B3BEACHUS—PACHEIUICHUS UCKITIOUALT «Ipe-
0e3r» KOHTAaKTOB (XapaKTEpPHBIM IIETYOK MPU BKIOYECHUU — ITO MOMEHT
«OBICTPOTO BKIIOYCHUS);

e 3a cueT (OpMbI KOHTAKTOB — KOHTAKTHas Mapa oOecreynuBaeT 00Jib-
IYIO TUIOMIAb COSTMHEHUS;

e JyroracutenbHas Kamepa uMeeT 12 miuacTuH (MpOTUB 9 B MOAENsX
BA-101 u BA-102);

e  MeTaJuIMYecKas IJIacCTHHAa Ha OOKOBOW CTEHKE B pailoHE pa3MbIKaro-
MIMXCSl KOHTAKTOB MPEAOXPAHIET KOPITYC OT MPOTOPAHUS;

® KOHTAaKTHBIC 3aXHMBI, TJIyOOKO TIOTPYXCHHBIE BHYTPh KOPITycCa,
00€eCIeYnBalOT BBICOKYIO CTETIEHb O€30MaCHOCTH MPHU CIy4YalHOM MPUKOCHO-
BEHHH K KOPITyCy Ipuoopa;

e OuMeTaJUIMYeCcKas IUIACTUHA COEIMHEHA C MEXaHHW3MOM CBOOOJIHOTO
pacuerneHus 6e3 nModTa, 4TO YIy4llaeT YyBCTBUTEIBLHOCTh NMpUOOpa Ha ee
W3ruo;

® Ha 3aBOJIC MPOU3BOJIUTCS TOYHAS HACTPOHKa HE TOJHKO TEIUIOBOTO,
HO ¥ DJIGKTPOMATrHUTHOTO PACUENUTENsl, UIsi 3TON LENH C MPaBOi CTOPOHBI
BBIKJTFOYATENS] IMEETCSl TOJICTPOYHBIN BUHT.
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Puc. 2.164. 3awumnan xapakmepucmuka agmomamuyeckux 8blKaiouamereu
BA-101, BA-102 u BA-201 ¢ C-munom 31eKkmpomacHumHsix pacyenumeneti
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BA-103 ¢ B-munom anekmpomazHumuvlx pacyenumeneti
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BA-103 ¢ D-munom snekmpomacHumHsIx pacyenumeneti
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Ta0muna 2.77

BpemsitokoBbie paboune XapakKTepUCTUKH aBTOMATHUYECKUX BBIKIIIOUATENeH
BA-101, BA-102 u BA-201

Homep | Tun mrao- N
HaganpHoe co- TecToBrIi .
UCIIBITA- | BEHHOTO pac- Pe3ynbTarhl HCbITAaHMIA
CTOSTHHE TOK
HUSA LIETTUTEIIS
0e3 pacIeIuIeHHs B TCUCHHE
1 gaca ([yon < 63 A)
1 B,C,D xoJjiogHoe™ 1,13 Liom
0e3 pacIeruIeHHs B TCUCHHE
2 9aCcoB (o > 63 A)
cpasy Ioclie UCTIBI- paclerieHue B TeUeHNe
tauus Nel (Hempe- 1 gaca (Jyou <63 A)
2 B,C,D peiBHOE Hapacta- | 1,451-[on
HYie TOKa B TCUCHHE paclerieHue B TeUeHNe
5 cex) 2 4acoB (lyon > 63 A)
pacIerieHue 3a BpeMst
1C<t<6OC(IHOMS32A)
3 B,C,D XO0JIOJTHOE 2,55 Lom
pacIerieHue 3a BpeMst
1 c<t<120c¢ (Iyon > 32 A)
pacIerieHre 3a BpeMmsi:
B 3-Liom 0,1c<t<45c (lgon<32A)
0,1c<t<90c (lyon>32A)
pacIernieHue 3a BpeMmsi:
4 C XOJIOHOE 5-Lyom 0,1 c<t<15cluom<32A)
0,1 c<t<30c¢ (lyon>32A)
pacruerieHue 3a BpeMsi:
D 10-Lyom 0,1c<t<4c(luwn<32A)
0,1c<t<8c(lyon>32A)
B 5'IHOM
pacleryieHue 3a BpeMs
5 C XOJIOTHOE 10-Lyom 1<0.1c
D 2O'IHOM

* McnbITaHUs NIPU «XOJIOZHOM» HAyaJbHOM COCTOSTHMM aBTOMAaTHYECKOTO BBIKIIOYATEIS
O3HauaeT BHINOJIHEHUE HCTbITaHuil npu Temiepartype (+30+5)°C 6e3 npeaBapUTEIbLHOTO
IPOIYCKaHUs JIEKTPUUECKOT0 TOKa Yepe3 €ro IIaBHYIO 1IEMb.
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Taomuna 2.78
BpemsaTokoBeie paboune XapaKTepUCTHKH
aBTOMaTHYeCKUX BhIKITrOUareierdn BA—103

Ho-
. | Ilpenens! BpeMeHu
Mep | HauanpHoe | TecToBbIit PesynbTate! uc-
pacLeIuIeHus Uiln He- N IIpumeyanue
UCIIBI- | COCTOSIHUC TOK MBITAHUI
pacuernieHus
TaHMS
. 0e3 pacuenuie-
1 xonoaHbIn | 1,13-Iom t>1 4aca pachl
HHS
cpasy mociie HETPEPBIBHOE
2 npenbiay- | 1,45-Lyou t <1 yaca pacuerieHue | HapacTaHUe TO-
IIEeTo TecTa Ka B TeUeHHE 5¢
1 ¢<¢<60 c (mpu
Liown <32 A)
3 | xomomuslit | 2,551, oM = acLeIUICHE
A WETHOM 1 ¢ <t <120 ¢ (mpu pacht
Liow > 32 A)
0e3 pacuene-
3-Tyon t>0,1c¢ pacht
HHA B-tun
5-Tiom t<0,1c pacuernieHue
0e3 pacriernie-
5-Tyon t>0,1c pactt
4 XOJOIHBIN HHA C-tun
10-Lyom t<0,1c pacuerieHue
0e3 pacrernuie-
10-Tyon t>0,1¢ pactt
HHA D-tun
50-Tyom t<0,1c pacuerieHue

Asmomamuuecxue ewvikatowamenu BA—-CIOI-TD/TS paccuuTanbl s
AKCIUTyaTalliM B JJIEKTPOYCTAHOBKAX HAa HOMHMHAJIBHOE HANPSIKEHUE [0
690 B nepemennoro toka yactotoit 50/60 I'11, Ha HOMUHAILHOE HATIPSKEHUE
10 500 B moCTOSSHHOTO TOKa M Ha HOMUHAJIbHBIE TOKH OT 16 10 800 A. Bos-
MOHbIE HOMUHAJIbHBIE TOKA U THUIIbl YCTAHABIMBAEMBIX paclENUTeNIe Mak-
CUMAJIbHOTO TOKa MpUBEJEHBI B Tabuuile 2.79. ABTOMAThl U3rOTaBIUBAIOTCA
HOpManbHOU (N), BeICOKOW (/) M MOBBIIEHHON (L) KOMMYTAI[MOHHOW CHO-
cobHocTH. MIX TeXHUUECKHEe XapaKTePUCTHKHU MPUBEACHBI B Ta01. 2.80—2.82.

JIns 3ammThl 2JeKTpoABUTaTENIe KpoMe aBToMaToB (Tadi. 2.81) mo-
T'yT MIPUMEHSTHCS BRIKIIOYATEIu—pazbeauHuTenu (tTadm. 2.82). OT aBToma-
TUYECKUX BBIKJIIOYATENEH OHU OTJIMYAIOTCS OTCYTCTBHUEM pacCUEIUTEINECH.
[Ipu sTOM TabapuTHbIE pa3Mepbl, BHIBOABI IS MPUCOCTUHEHUS TPOBOIHU-
KOB M MPUHAJICKHOCTH TAKUE ke, KAK U 'y aBTOMATUUECKUX BBIKIIIOUATEIICH.
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1

Tab6aura 2.79

HoMuHanbHbIe TOKH ¥ TUIIBI YCTaHABIMBAEMBIX PACLICTIUTENICH MAaKCUMaIbHOTO TOKa
aBTOMaTU4eCKUX BhIKItouarencii BA—COII-TD/TS

Tumno- Bux pac- HomuHansHBIN TOK Liom, A
pasMep | o e TemIo31eKTPOMarHUTHBINA PACIEUTEb DJICKTPOHHBINA PaCICNHUTEIb DSU
KopITyca FTU FMU ATU MTU ETS ETM
TD100 | Berpoes- 16;20;25;32; 40;(16;20;25;32; 40; L L L L L
L 50; 63; 80; 100 | 50; 63; 80; 100
TD160 100; 125; 160 | 100; 125; 160 — — — — 160
40; 50; 63; 80; | 40; 50; 63; 80; 1:613,2:6,3,12;
TS100 o Yoo oo — 20;32;50;63;10 40, 80 — 100
= 0
TSI60 | 2= | 100;125:160 | 100; 125160 | 100: 125; 160 | 323063 [ 40. 80 160 160
S5 ’ ’ ’ ’ ’ ’ 100; 160 > -
TS250 s 125;160;200;250 | 125;160;200;250 | 125;160;200;250 | 100; 160; 220 | 40; 80; 160; 250 — 250
TS400 § 300; 400 300; 400 300; 400 320 160; 250; 400 160; 250; 400 | 400
TS630 m 500; 630 500; 630 500; 630 500 160;250;400;630 | 160;250;400;630| 630
TS800 700; 800 800 800 630 630; 800 630; 800 800
o FTU |e C HeperyaupyeMbIMH YCTaBKaMHU TEIUIOBOTO M AJICKTPOMArHUTHOTO pacIeuTelNei
= FMU |e C peryiupyeMoHl YCTaBKOW TEILUIOBOTO M HEPETYJIMPYEMOM YCTAaBKOH 3JIEKTPOMArHUTHOTO PACIICITHTEIISI
§ ATU |e C peryiupyeMbIMU YCTaBKaMH TEIUIOBOTO U 3JICKTPOMArHUTHOTO PACIICITUTEICH
2 ’cE MTU |® ToibKO ¢ 3JIEKTPOMAarHUTHBIM PACICITUTEICM
g‘ ETS |® Dnekrponnsiii (LSI)
S ETM |® Onaexrponnslii (LSIG, amnepmetp, uHTEpdEic CBsI3MU, JOTHUECKas CEICKTUBHOCTD)
= DSU |® Boikirouatenb-pa3beAMHUTED

HpuMeanue: XapaKTCPUCTUKU BBIKJIFOUATENEH ¢ SJICKTPOHHBIM PACHCIIHUTEIICM IIPUBEACHBI B PA31CJIC 2.1.




Taomuna 2.80

TexHu4yeckre XapakTepUCTUKN aBTOMaTHueckux Boikitouareneit TD, TS

HaunmenoBanue
TEXHUYECKUX
TAHHBIX

En.

HU3M.

Tum BeIKITIOYATENS

TD100

TD160

TS100

TS160

TS250

TS400

TS630 | TS800

Tunopasmep
kopryca [AF]

100

160

100

160

250

400

630 800

HomuHansHbIN
TOK, I,

16, 20,
25, 32,
40, 50,
63, 80,
100

100,
125,
160

40, 50,
63, 80,
100

100,
125,
160

125,
160,
200,
250

300,
400

500,
630

700,
800

Yuci1o morocos

2*.3,4

[Tepe-
MCH-
HBII
TOK

Homu-
HaJIbHOE
pabouee

690

Harnps-
KEeHHe -
SIHHBIN

Ue
TOK

ITocto-

500

HomunansHOE
HaIpsHKEHUE
U30JISAUU TJIaB-
HoH nenu U;

750

HomunansHOE
VIMITYJICHOE BbI-
JIEP’)KUBAEMOE Ha-
MIPSDKEHUE TJ1aB-
Hoit 1ier Uy,

kB

Kareropus npu-
MEHEHUs

A

HomunaneHas npenenpHas HanboJbIas OTKII0YAIoas crnocoOHOCTh /oy,

no AC220

PA0B s |

KA

85

100

100

100

KOMMYTalH-
OHHOH CIIO-

KA

100

120

120

120

coOHOCTH

KA

200

200

200

200

o AC380
/415 B ma

KA

50

50

65

65

KOMMYTallH-

KA

85

85

85

100

OHHOH CIIO-
coOHOCTH

KA

150

150

150

150

1o AC660
/690 B mia

KA

10

10

10

KOMMYTallH-

KA

15

20

20

HlD|Zz2| oDz T

OHHOH CIIO-
coOHOCTH

KA

10

20

35

35

HomunanpHas
paboyast Hau-
OoJIbIIIAs OTKITIO-
YaroIIasi Crrocoo-
HOCTb, I

Icu

100%
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Oxonyanue Tadaumsl 2.80

HanmeHnoBaHme Ex Tun BeIKTIOUATENS
Te’;*;‘;g“x u3Mm. | TD100 | TD160 | TS100 | TS160 | TS250 | TS400 | TS630 | TS800
HomunansHast paboyast HanOOJIbIIass BKIIFOYAIONMIasi CHIOCOOHOCTH /.y,
o AC220
1240 B s N | KA 187 220 220 220
KOMMyTallu- | H | gA 220 264 264 264
OHHOH CIO-
COOHOCTH L | kA 440 440 440 440
n0 AC380 | N | kA 105 105 143 143
/415 B mia
KOMMYyTalu- H | kA 187 187 187 220
OHHOM CIIO-
COBHOCTH L | kA 330 330 330 330
1o AC660
1690 B 115 N | KA 8 17 17 17
KOMMyTal- | H | kA 14 30 40 40
OHHOH CIO-
CurHanabHbBIE U aBa-
puitHbIE OJTOK- \
KOHTaKTbI
MuHuMaNBHBIN pac-
[ENUTEINb HalpsDKe- \
HUSA
Tennosnexrpomar-
HUTHBIN paclenuTelb v v v v v v v v
ONEKTPOHHBIM pacue- | o N
[MUETIIb
He3zaBucumslii paciie- N
MIUTEIb HAIPSHKCHMS

* - IBYXITOJIFOCHBIN BBIKJTIOYATENh B KOPITYCE TPEXIIOIIOCHOTO arapara.

CrangapTbl I DJIEKTPOPACHPEICTUTENbHBIX CHCTEM TPEOYIOT HaIU4us
paclojoKEeHHOTO Bbille ([0 MUTAHUIO) ammnapara 3alldTbl. AMNMNaparsl
TD160...TS800 ocHaleHbl 3JIeKTpoMarHuTHeIM pacuenutenem DSU u mo-
TOMY OJTHOBPEMEHHO SIBJISIFOTCS allllapaTaMu 3alllUuThl.

[Ipu Temnepatype okpyxatoieit cpeasl 6onee 40°C HOMUHAIBHBIN TOK
aBTOMatndeckux BoIkItouarenen BA—-COII-TD/TS c¢ Ttemnosnekrpomar-
HUTHBIMU pacLeNUTENsIMA yMeHblaeTcs. [lapaMeTpbl u3MeHeHUsl XapakTe-
PHUCTHUK BBIKJIIOUATENIeH TpUBEAEHBI B Ta0uIe 2.83.

[lepenHsiss maHesb TEIJIO3JIEKTPOMArHUTHBIX PACLENUTENe aBTOMAaTOB
TD/TS, ux xapakTepuCTUKH U MPUMEPHl HACTPOMKH 3aIUTHBIX XapaKTepH-
CTHK ITOKa3aHbl Ha puc. 2.169.

DnekTpoMarHuTHeIN pacuenuteab MTU (tabn. 2.84) npumeHseTcs: s
3aIlUTHI JJIEKTPOJBUTaTENCH. ABTOMATUUECKUI BBIKIIOYATENb C TAKUM pac-
LENUTENEM OCYUIECTBISET 3alUTy OT KOPOTKUX 3aMBIKAHHMU C peryijupye-
MOH ycTaBkoM (TabJ1. 2.85) v BeIMOJHICT GYHKIIMU Pa3beIUHCHHUS.
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Tao0muna 2.81

TexHuyeckne XxapakTepUCTUKU aBTOMaThnueckux Boikitouareneit TD, TS mis
3aIIUThI AJIEKTPOIBUTATEIICH

HaumenoBanue texunueckux | En. Tun BeIKITIOYATENS
JTAHHBIX u3M. | TS100 | TS160 | TS250 | TS400 | TS630 | TS800
Tunopasmep kopnyca [AF] 100 160 250 400 630 800
1,6;3,2;| 5. <q.
6.3: 12: zg 28 100:
HomuHaneHBIN TOK, 1, A [20;32; > 77 160; 320 500 630
100;
50; 63; 160 220
100
Uucno nonocon 3
Howmu-
HanmbHOE ([IepemenHbIN TOK | B 690
pabouee
Hanpaes [Tocrosunsbiii TOk | B 500
nue U,
HoMunansHOE HanpsKeHue
HM30JILUY TTIaBHOU 1enu U B 750
HomMuHansHOE UMITYJICHOE
BbIIEp)KMBaeMoe HanpspkeHue | kB 8
rnaBHou nenu Uy,
Kareropust npumenenus A
HomunanpHas npenenbHast HanOoJblIasi OTKI0YaroIias CiocoOHoCTh ey,
1m0 AC220240 B | N KA 100 100 100
KOMMY TalHOHHOM H | kA 120 120 120
CIIOCOOHOCTH L | xA 200 200 200
no AC380/415B s | N KA 50 65 65
KOMMYTallMOHHOU H KA 85 85 100
CIoCcOOHOCTH L KA 150 150 150
10 AC660/690 B s | N KA 10 10 10
KOMMYTaIllMOHHOU H KA 15 20 20
CIIOCOOHOCTH L KA 12 35 35
Homunanwshas pabouast Hau-
OOJIbIIIast OTKJIFOYAIOMIAS CIIO- | [y 100%
COOHOCTB, Ics
HomunanbHas pabodast HanOoJIbIIas BKIIOYAIONIAs CHOCOOHOCTH [cyy,
no AC220240 B | N KA 220 220 220
KOMMYTallMOHHOU H KA 264 264 264
CIOCOOHOCTH L KA 440 440 440
1m0 AC380/415B s | N KA 105 143 143
KOMMYTaIllMOHHOU H KA 187 187 220
CIIOCOOHOCTH L KA 330 330 330
10 AC660/690 B s | N KA 17 17 17
KOMMYTAI[MOHHOMN H KA 30 40 40
CIOCOOHOCTH L KA 40 74 74
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Tabmuma 2.82

TexHu4yeckre XapakKTEPUCTUKU BBIKIItoUarene-paspeaunuTenci TD, TS ms 3ammTsl 37eKTpoABATaTENEH

HawnmeHoBaHME TEXHHYECKUX

Twun BeIKIIIOYATENS

JAHHBIX EAM3M. o T60NA | TSI00NA | TST60NA | TS250NA | TS400NA | TS630NA | TSS800NA
Tunopasmep kopnyca [AF] 160 100 160 250 400 630 800
VY C10BHBIA TEIUIOBOM TOK, Iy A 160 100 160 250 400 630 800
HomuHansHbI# pabounii TOK, /, A 160 100 160 250 400 630 800
YuUCII0 MOJTI0COB 2,3,4
HomuHuanbHOe pabo-| mepemMeH-
. 690
yee HanpsbkeHue U, | HbI TOK B
MOCTOSIH- 500
HBII TOK
HomuHanbHOE HaNpsKEHUE H30-
. B 750
JIALMY TIaBHOM 1enu U;
HomuHanbHOE UMITYJILCHOE BbI-
JIEPKUBAEMOE HAIIPSKEHUE TJIaB- kB 8
Hou uenu Uy,
HomunansHast HauboJIbIIas ot- KA K. 3.1 2.8 3.6 4.9 7.1 8.5 12
KJIIOYAIoNmast CriocooHoCTh Iy
HomuHaibHO KpaTKo- lc 2200 2000 2500 3500 5000 6300 8000
BPEMEHHO BBIIECPKHU- 3¢ A, neucts. 2200 2000 2500 3500 5000 6300 8000
BaeMbIi TOK, /oy 20 ¢ 960 690 960 1350 1930 2320 2560




Ta0muna 2.83

Brustaue TeMiiepatypsl OKpy KaroIiei cpeipl Ha MapaMeTpbl aBTOMAaTHYEC-
ckux BeIKIouaTeneii BA—COII[-TD/TS

Howmu- | CranioHapHbIil aBTOMaTU4ECKUI BBIKIIIOUATENb C TETLIOAIEKTPO-
Tunopasmep | Hajb- MarHUTHBIM PACIEITATEIEM
KopIyca HBIN
TOK, A 10°C | 20°C | 30°C | 40°C | 45°C | 50°C | 60°C | 70°C
16 16 16 16 16 16 15 14 13
20 20 20 20 20 19 19 18 16
25 25 25 25 25 24 23 22 21
32 32 32 32 32 31 30 28 26
40 40 40 40 40 39 38 35 33
TD100
TD160 50 50 50 50 50 48 47 44 41
63 63 63 63 63 61 59 56 52
80 80 80 80 80 78 75 71 66
100 100 100 100 100 97 94 88 82
125 125 125 125 125 121 117 110 103
160 160 160 160 160 155 150 141 131
40 40 40 40 40 39 38 35 33
50 50 50 50 50 48 47 44 41
63 63 63 63 63 61 59 56 52
TS100
TS160 80 80 80 80 80 78 75 71 66
100 100 100 100 100 97 94 88 82
125 125 125 125 125 121 117 110 103
160 160 160 160 160 155 150 141 131
200 200 200 200 200 194 188 176 164
TS250
250 250 250 250 250 242 234 220 205
300 300 300 300 300 291 281 264 246
TS400
400 400 400 400 400 388 375 353 328
500 500 500 500 500 484 469 441 410
TS630
630 630 630 630 630 610 591 555 517
TS800 800 800 800 800 800 775 750 705 656

246



yCcTaBKa TOKa CpabaThIBaHUS 3aIUTHI
oT K3 (37eKTpOMarHuTHBINA paclieIUTeNb)

TS250 FTU 250 A HOMI/IHE(l)J'ILHBII\/'I TOK /,,
40°C HpI/I 40 C
£=2500A 3P YHCIIO TIOJFOCOB
IV I”l

O0603HaueHHEe PACHEITHTES
Tun FTU:

—C HEeperylMpyeMoi yCTaBKOW TETNIOBOTO PACIETUTEN s, HOMHHAIBHBIA TOK 16...800 A;
—C HEpETYIIUPYEMOH YCTaBKOI AIEKTPOMAarHUTHOTO PACIIEITUTEIs, TOK CpabaThIBAHUS

400...8000 A;
—ycranasnuBaetcs B Beikirodaressix TD100... TS800.
a
yCTaBKa TOKa CpadaThIBAaHHS 3aLIUTHI OT MEPErPy3KH
/ 1, (TerIoBOH pacuenuTelnb)
TS250 FMU 02 250 A 1. 3auwma or
40°C t TepPerpys3Ku
1 =
0,8 1,=2500 A 3p / 09
I, () 1, 1, 0,8‘@1

O06o03HaYeHUE PACIICTTUTES \ I.(xI)
Tun FMU:

—C PEryJInpyeMon yCTaBKOM TEIIOBOTO PacUEUTENs,
HOMUHAIBHBINA TOK 16...800 A, perynmuposanwue (0,8—1,0)1, ;

— C HEpEeTyIMpyeMOH yCTaBKOW AIIEKTPOMArHUTHOTO PACIEITUTETS,
Tok cpabarbiBanus 400...8000 A; 0o 7. 1, I

—ycranaBnuBaeTcs B Beikirodareasix TD100... TS800.

yCTaBKa TOKa cpadaThiBaHHS 3aUThl 0T K3
(97IEeKTPOMArHUTHBIN PACIIECTTHTENb )

0.9 3amura oT
TS250 ATU 7 3 250 A neperpysku
70\ a0°c | 1 o
084 fpob1 6 Qg 9
5 10 3P 0.8 1
I, (XI,) Ir Im Ln(XI) 1.(XIy)
3amura ot K3
O0603HaueHHEe PACHETHTENS \ S ———
Tun ATU: pacienuTes)
—C PErylIMpyeMOoil yCTaBKOM TEIIOBOTO PacleIUTES, PR 0
HomuHanpHBIH TOK 100...800 A, perynuposanue (0,8-1,0)/,; 6 0
—C peryinupyemMoi yCTaBKOM 3JIeKTpOMarHUTHOIO PacLenuTes, > In(X,)
Tok cpabareBanus 500...8000 A, perymupoBanue (5-10)7,; 0 1. 1, I
—ycranaBnuBaeTcs B Beikirodarensix TS160... TS800.
B

Puc. 2.169. Buo ¢pacaoa mennosniexmpomacHumnuix pacyenumeriell 8bIKIouane-

qet BA-COL-TD/TS u npumepvl HaCmMpouKu ux 8pemamoKo8ulx XapaKkmepucmux:
a — pacyenumens ¢ Hepe2yiupyeMblMu YCmaeKamil; 6 — ¢ pe2yiupyemoi yemagkot menJio-
6020 pacyenumelii u HepeeyﬂupyeMOZZ ycmaekoﬁ INIEKMPOMACHUNHO20 pacyenumelis,
8 — C pe2yupyemblmu YCMasKamu meniogo2o u J1eKmpOMASHUMHO20 PACYenumenell
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Ta0muna 2.84

XapakTepUCTUKU IIEKTPOMArHUTHBIX pacuenurenet MTU

TS100...TS800

HomunannHbIH
TOK 1, (A) 1,6 (3263|1220 |32|50|63|100/160|220|320(500|630
TSI100 | e ° ° ° ° . ° ° o | — | — | — | — | —
TS160 | — | — | — | — | — | o ° o | o o | — | — | — | —
TS250 | — | — | — | — | — | — | — | —| o | o | o |—|—|—
N/H/L
TS400 | — | — | — | — | — | — | — | — | — | — | — | o | —|—
TS630 | — | — | — | — | — | — | — | — | — | — | — | — | o | —
TS800 | — | — | — | — | — | — | — | — | — | — | — | —|—] »
Tabmuma 2.85
Y cTaBKM 3IEKTPOMArHuTHBIX pacuenureneit MTU
MTU I, 6x1, 12x1,
1,6 10 12 14 16 18 20
3,2 20 24 28 32 36 40
6,3 40 48 56 64 72 80
12 70 84 98 112 126 140
20 120 144 168 192 216 240
32 190 228 266 304 342 380
50 300 360 420 480 540 600
63 400 480 560 640 720 800
100 600 720 840 960 1080 1200
160 960 1152 1344 1536 1728 1920
220 1320 1584 1848 2112 2376 2640
320 1920 2304 2688 3072 3456 3840
500 3000 3600 4200 4800 5400 6000
630 3780 4536 5292 6048 6804 7560

BpeMsaTokoBble XapaKTepUCTUKH CpadaThIBaHUS aBTOMATHYECKUX BbI-
kimouareneit BA—COII[-TD/TS ¢ koMOMHUPOBaHHBIMH U 3JIEKTPOMArHUT-

HBIMU PaCLENNUTENSIMU IPUBEIEHBI Ha puc. 2.170-2.187.
JononuutensbHass oOm@as uHPoOpMalUs O BBIKIIOYATENSIX CEepUu

BA-CDII, a Takxe napopManus 00 anmaparax, OCHAIICHHBIX YJIEKTPOHHBI-
MU pacUenuTeNsIMU, JaHa B pasaene 2.1.
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Puc. 2.172. Bpemsimokoswvie xapakmepucmuku asmomamuve-  Puc. 2.173. Bpemsamoxogvle Xxapakxmepucmuxu agmomamuye-
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Puc. 2.176. Bpemamokoevie xapakmepucmuku asmomamude-  Puc. 2.177. Bpemamoxosvle xapakmepucmuxu agmomamuye-
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Puc. 2.178. Bpemamoxkoevie xapakmepucmuku asmomamuve- Puc. 2.179. Bpemsamokogvie xapakmepucmuku agmomamuye-
ckux svikntouameneu 15250 ¢ pacyenumenamu MTU na moxku  ckux svikatouameneu 15400 ¢ pacyenumenamu FTU, MTU na

100, 160 u 220 A(cm. mabauywr 2.84, 2.85) moxku 300 u 400 A
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Puc. 2.180. Bpemamoxkoevie xapakmepucmuxu asmomamuye- Puc. 2.181. Bpemsamokogvie xapakxmepucmuKku agmomamuye-
ckux sviknouamenei 15400 ¢ pacyenumenamu ATU na moxu  cxux svikiiouameneu 15400 ¢ pacyenumenamu MTU na mok

300u 400 A 320 A (cm. mabauyvr 2.84, 2.85)
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Puc. 2.182. Bpemsamoxkoevie xapakmepucmuku asmomamuye- Puc. 2.183. Bpemsamokogvie xapakmepucmuku asmomamuye-
ckux sviknouameneu 1S630 ¢ pacyenumenamu FTU, FMU na  ckux sviknouamenei 1TS630 ¢ pacyenumenimu ATU na moxu

moxu 500 u 630 A 500 u 630 A4
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Puc. 2.184. Bpemamoxkoevie xapakmepucmuku asmomamuve- Puc. 2.185. Bpemamokoevie xapakmepucmuku asmomamuye-
ckux svikmouamenei TS630 ¢ pacyenumenimu MTU na moxk  ckux sviknouameneu TS800 ¢ pacyenumensamu FTU na moxu
500 A (cm. mabauywr 2.84, 2.85) 700 u 800 A u pacyenumensamu FMU na mox 800 A
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Puc. 2.186. Bpemamorxoswvie xapakmepucmuku asmomamude- Puc. 2.187. Bpemsaimoxogvie xapakmepucmuku asmomamuye-
ckux sviknouamernei TS800 ¢ pacyenumenaimu ATU na mox ckux svikntouamenei TS800 ¢ pacyenumenamu MTU na mok
800 A 630 A (cm. mabauyer 2.84, 2.85)



2.3. XapaKkTepUCTUKH TOKOOTPAHUYECHHUS ABTOMATHYECKUX
BbIKJIIOUaTe el cepun BA

TokoorpaHuuMBarOIIME BKJIIOYATEINM OOECIEYMBAIOT CYLIECTBEHHOE
CHV)KEHHE NMHKOBOTI'O 3HAYEHHUSA TOKA IO OTHOLIEHUIO K PACUYETHOMY 3Haue-
HUIO, & TAK)K€ 3HAYMUTEIBbHOE OrPAaHUYCHHUE YAECIBbHOW PACCEMBAEMOU HEP-
I'MH, YTO MO3BOJISIET JOCTUYb CHUKEHHUS DJIEKTPOJAMHAMUYECKUX YIapOB, Te-
IJIOBBIX MEPETPY30K, YMEHBIIUTh CEYEHUE KaOeneu U uH.

XapakTepuCTUKU OTPAaHUYEHMS TOKA BBIKJIOUarTenend cepun BA mpuse-
JeHbl Ha puc. 2.188-2.194.

L, KA L, kA
L P
A A
100 . 100 1/
4 "4
/ o[ /11 Bs0-100 A
80-100 A5 E e 8'50-63 A
10 - =0l 10 d 16-40 A
> T6-40 A
—50-63 AP 1 7
Y Tl y. 4
7 U, = 220-240 B} 7 U.=380-415 B}
1 L L 1 I
1 10 Iy, kA 1 10 Iy, kA
a 0

Puc. 2.188. Xapakmepucmuxu mokoepanuuenus svixntouameneu BA04 3111po npu
nanpsxcenuu 220/240 B (a) u 380/415 B (6): 1, — paxmuueckuii mox npu omkioye-

HUu (MeHogenHoe 3Havenue), Is — odcudaemvlil MOK KOPOMKO20 3AMbIKAHUS (0elcm8yio-
wee 3Havenue)
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200-250 Al ¥
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10 10
EEEE 125-160 AF
/ U, = 220-240 B U, = 380-415 Bf
C T TR
1 10 I, kA 1 10 Iy, KA
a 0

Puc. 2.189. Xapaxmepucmuxu moxkoepanuyenus gviknoyameneu BA04 3511po npu
nanpsoicenuu 220/240 B (a) u 380/415 B (6): 1, — paxmuueckuit mox npu omxuoye-
HUU (MeHogeHnHoe 3Hauenue); Is— odcudaemulili MOK KOPOMKO20 3AMbIKAHUSA (0elCm8YIo-

uiee 3Havenue)

I, KA / |

40
2

7

20

L~ 3
N4
0 20 40 60 80 I, KA

Puc. 2.190. Xapakmepucmurxu mokooepanuyenus gviknouameneu BA57 npu na-
npsixcenuu 380 B: 1 — xapakmepucmuxa 6e3 oepanuienus moxa, 2 — Xapakmepucmuxa
¢ oepanuyenuem moka onsi BA57-35, BA57-39; 3 — xapakxmepucmuka ¢ oepanuyeHuem
moka 0131 BA57-31; Is— odcuoaemviii mok KOpomroz2o 3amblKanus (Oeticmayoujee 3Ha-
uenue),; 1, — paxmuyeckuii mox npu OMKIOYEHUU (MCHO8EHHOE 3HAYEeHUe)
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N
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Puc. 2.191. Xapakmepucmukxu mokooepanuierus eviknrouamenet BA61-29:
1 — xapakmepucmuxa 6e3 ocpanuyenus moxa; 2 — Xapakmepucmura ¢ 02paHudeHuem mo-
ka; I, — pakmuueckuit mox npu omxmoveHuu (MeHogeHHoe 3Hauenue); Is — odcudaembiii
MOK KOPOMKO20 3amMbIKanus (Oeticmgyrouee sHaueHue)

I,, kA
60

BAS8S—43

| BASS—40

 BASS—37

/ %-BA88—35

| BASS-33

40 < Ay 1

AT -

o

0 20 40 I, kA

Puc. 2.192. Xapaxmepucmuxu moxooepanuuenus eviknovamenei BASS npu na-
npascenue 400 B: I, — pakmuyeckuii mox npu omxaouenuu (MCHO8eHHOe 3HAUeHue),
L5 — oorcuoaemviti mok KOpOMKO20 3aMblKaHUs (Oeticmeyioujee 3HayeHue)
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Puc. 2.193. Xapakmepucmuxu moKkoocpaHudeHus agmomamuyeckux eblKaodameneti

BA-99/ npu nanpscenue 400 B: I, — hakmuueckuii mok npu omxmouenuu (MeHO8EHHOE
3HaueHue); Is— odcuoaemulii MOK KOPOMKO20 3AMbIKAHUSL (Oeticmayrouee 3HayeHue)
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PacueTHBIi TOK KOPOTKOTO 3aMBIKaHUA (KA, Ie#icTB.) PacaeTHBII TOK KOPOTKOTO 3aMBIKaHUSA (KA, IeHCTB.)
a 6

Puc. 2.194. Xapaxmepucmuku mokooepanuienus asmomamuideckux eblkuodame-
nei BA-COL]-TD/TS npu nanpsoicenuu 220/240 B (a) u 380/415 B (6)
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3. BBIKVIIOYATEJIN ABTOMATUYECKHE CEPUUA «JIEKTPOH»

BrikntouaTenu npegHa3Haue€Hbl 1JI1 YCTAaHOBKU B IIEMSAX C HOMHUHAJIb-
HBIM HalpsKeHUEM MOCTOSTHHOro Toka 10 440 B u mepeMeHHOro Toka 10
660 B gactorort 50 n 60 I'u. OHM npeaHa3HAaYeHBbI LI NPOBEACHUSA TOKA B
HOPMaJIbHOM PEXKHUME U OTKJIIOYEHUN TOKA MPU KOPOTKUX 3aMBIKAHUSAX U Tie-
perpyskax, a Takxe Jjisi HedacThiX (10 10 pa3 B CyTKH) OnepaTUBHBIX BKIIIO-
YEHUN Y OTKIIOUYEHHUHN JJEKTPUUECKUX LIENEN, MIPUUEM BBIKIIOYATEIHN C HO-
MHUHaJIbHBIM TOKOM 710 1600 A momycKarOT BKIIOUYEHUS ACUHXPOHHBIX 3JIEK-
TPOJABUTATENCH C KOPOTKO3aMKHYTBIM POTOPOM.

PacmmgpoBka ycinoBHOro 0603HaueHHsI aBTOMATOB JlaHa Ha puc. 3.1.

OXX X XXX

T KinumaTtnueckoe
OOo3Hauenue ceplml WCIIOJIHEHUE U KaTeTOpHUs

pa3MeIieHHs.

YcnoBHas BeIuunHa
BBIKJIIOUATeNs (1o Crioco6 ycTaHOBKHU:
HOMHHAIIEHOMY TOKY): C — cranuoHapHHBIii;
06 — 1000 A; B — BBIIBMIKHOM.
16 — 1600 A;
25 -2500 A;
40 — 4000 A.

Puc. 3.1. Cmpykmypa ycnosnozo 0b6o3nauenue agmomamuyeckux vikaodamerneti
cepuu « nekmpomn»

OCHOBHBIE TEXHUYECKHE J[aHHBIE BBIKJIIOUYATENIEd C MaKCUMaJIbHBIM
pacuenutenem Toka MPT npuBenens! B Tabnwuimax 3.1 u 3.2, a 3auTHBIC Xa-
PaKTEpPUCTUKH — Ha puc. 3.2 u 3.3.

BrikirouaTenu UMEIOT CIeAYIOIIUE UCTIOTHEHUS:

® 110 POAY TOKA IVIaBHOW LICIIN:
— MOCTOSIHHOTO TOKA B JIBYXIIOJIFOCHOM HCIIOTHEHUH;
— MIEPEMEHHOTO TOKA B TPEXIIOIIOCHOM UCIOJHECHUH;
® 10 BUAY NPUBOAA:
— C AJIEKTPOABUTATEIbHBIM ITPUBOJIOM — BCE THUIIbI BBIKIIFOYATENECH;
— C PY4YHBIM IIPUBOJIOM — TOJIBKO BbIKIItOUaresnn J06;
® 10 Ccnocody YCTAHOBKM U CIOCOOY MPUCOCAMHEHHS BHEIIHUX IPO-
BOJHUKOB:
— CTallMOHAPHBIE C 3aJIHUM IPUCOEANHEHUEM;
— BBIJIBIDKHBIC C 33 HUM MPUCOCTUHEHUEM;
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Tabmura 3.1
HomuHanpHBIE TOKH BBIKIIIOYATEICH M YCTAaBKH MAaKCUMAIBHOTO PACIEITUTENS TOKA

€9¢

Tun YcraBku MPT
BBIK- HoMUHATBHBIH TOK 0 TOKY 110 BPEMEHH, C 3amura oT
moya- | oo HOMI/I—V pacuenurens (), Mpi kopoTKoM 32 KOPOTKOI'O
Tens HaITbHbIH i ; - 3aMBIKAHHS
ucmnomn- | O6o3naue- KpaTHbIM HOMUHAJIb I _ g HpI/I KOPOTKOM 3a-

HHE HHE TOK Bbl- | HOMy TOKY BBIKITFOUA- pel?;lyglfe MHKEH}HH (IK%)’ ZI; a- | Tlpu neperpyske () MBIKaHHH (1) MIHOBEHHO-
KIoHaTe- renst (1, = kxly) KpATHBIH R T B P T'O ICHCTBIA
as (1, A) p I ol > (most repe-

epemM. IOCT. P mepemM. IOCT. ep é’M nocPT epeM. IOCT. MeHHO)FO
. . TOKa
250 0,8; 0,85; 0.8: 3,4
400 0,95; 1,0; Lo, ;6
= 306C- 630 1,05; 1,1; 125 7; 8;
z YXII3 800 1,2; 1,25 ’ 9; 10
2 1000 4 | 0810 456
5 250 0.8; N
&= 400 *3 1,0; ;
© 306C-04 630 125 4513
800 *4 0,8; 1,0 6
206 250 0.8: 7; MTH.;
400 * s ; 0,25;
306B- 630 3 1,0; &; 03:
YXJI3 1,25 9; . 4, . >’ MTH.;
= 800 1 2, 8 4: 0:45 0 25
=) 1000 *4 0,8; 1,0 1,25 4; ). &; 0,45; e 1, >2,6-1,
Z 12 0,45
= 250 0,8; 3-4: 5 6 6 16 1 0,5; 0.7
=2 400 *3 1,0; R 0,55; ’
3 630 1,25 0,65;
= 306B-04 3; 4; 0,7
" * : 5;6;
800 4 0,8; 1,0 78!
9;1
5 2168 1900 "3 s 3;
= YXJI3 T > ;
z 1600 4 0.8, 1,0 4;
316 = 0,8; 0,85; 55
= 0,95; 1,0; | 0,8; 1,0; 6;
= D16B-04 1000 1,05 1.1- 125 7
1,2; 1,25




¥9¢C

Oxonyanue Tadauisl 3.1

VYcrasgku MPT
H HoMHUHANBHBII TOK 10 TOKY 110 BPEMEHH, C 3amuTa oT
Tun | Tumo- oMu- pacuenurens (1), oM KODOTKOM 3a- KOpPOTKOTI'O
BBIK- | Mcrion- | OGosHaue- | o PHRIM | kpaTHBIH HOMHHATE- | T - o Ipu kOpoTKOM 32~ | 3AMBIKAHHA
moua- | mme e TOK BBI- | oMy TOKY BBIKIIOUA- pel?;ygze, MLIKEII}I/II/I (1%, Z?%g- IIpu neperpyske () Muxas (£,) MIHOBEHHO-
KIIIo4aTe- tens (I, = kx1,) > | HBIM Ly I U, %[ ro AefcTBUsd
TEJIA p H. KpaTHLII/I
ns (1, A) I p: (most repe-
nepeMm. TOCT. P nepeMm. TOCT. nep[gM nf)éPT nepem. MOCT. MeHHO)FO
. ¥ TOKa
223 0,8; 0,85; 3;
1000 0, U,09; o 4
E 925C- 1600 0’(9)5 > 1LO; 0’?’21’0’ 5;
T 25007 | 1,05 L1 25 P
g yXJi3 1,2;1,25 s
z 7
5 4000 *4 0,8; 1,0 3;4;5 )
5 1000 . 0.85- 4
° | o2scc04 | 1600 | U808 s 6 :
%4 0,95; 1,0; ’ 3 MTH.;
2500 . . 1907 > 0 25
1505.3 ) 1’25 4, 0935
% 325B- 1600 125 1, 5; 4; 4 04 MTH.;
=% | YD | 2s00” *4 | 0810 | 125 % g 8: 04s; | %23 | 1 >261
2 = 12; 16 0.5: 0,45;
@ 925B-04 1600 *3 0,8; 1,0; 16 0.55: 0,7
crammo | 940C- 4000 %3 1,25 3,45 2.4 0,65;
nap- VXII3 6300 *4 0,8; 1,0 3 2 0,7
HRH 1 540C-04 4000 *3 3;4;5 2;4
D40 | 5 D40B- 2500 *3 0,8 3 4;75; 61 2.4.6
= VXJI3 1,0;
% 4000 *3 1,25 3,4;5 2,4
2 * 3;4;5;6; 4
= | 940B-04 2500 3 ; 2;4;6
= 4000 *4 0,8; 1,0 3;4;5 2,4

Ipumeuanne: ' [pu ycraBke 1,25 BBIKIOUATENH JONMYCKAIOT HArPY3Ky TOKOM 1,31, B TeueHue 2 4acoB, €CITH NPEIBAPUTEIHHO BBIKIIOUATETH HAXOIMINCH MO
JUTMTENLHOM HArpy3Koi TokoM He Gonee 0,7-1,.
- VYcrapka 0,4-1; TPAMEHSETCS TOIBKO JUIS IEPEMEHHOTO TOKA.
- 0,8; 0,85;0,95; 1,0; 1,05; 1,1; 1,2; 1,25.
0,8; 0,85; 0,95; 1,0; 1,05.



Taomuna 3.2
[IpenenpHass KOMMyTallMOHHAS CITIOCOOHOCTH

Llens mepeMeHHOTO TOKA Llens MOCTOSSHHOTO TOKa
Twumownc-
HOJHEHUE 380 B 660 B 220 B 440 B IIOCTO-
k02 puru-
BBIKJTIOYA- STHHasA
. o €HT MOIII-
Tenen JIEUCTBYIOILIEE 3HAUCHUE A BPEMEHHU,
TOKA OTKIIOUCHNA, KA HOCTH TOK OTKJIFOUCHHS, K e
206C 40 20 0,25 35 25 10
225C 65 55 0,20 60 50 15
240C 115 85 0,20 65 55 15
206B 40 20 0,25 35 25 10
916B 45 30 0,25 55 45 15
225B 50 35 0,20 55 45 15
540B 70 50 0,20 65 55 15

® 110 BUAY pacuenurese:
— C MakCHMaJIbHbIM paclENUTENEM TOKA 1 MUHUMAJIbHBIM PACIENIUTE-
JIEM HaIpsKECHHUS;
— C MAKCUMAaJIbHBIM PACLEIIATEIEM TOKA U HE3aBUCHUMbBIM PACLEIIATEIIEM;
— 6e3 MPT c He3aBHCHUMBIM pacleUTEIEM.

MakcumanpHass TOKOBAs 3alldTa COCTOUT: M3 JATYMKOB TOKA, JJICK-
TpoHHOTO O510ka MPT, HCTIOTHUTENIBHOTO 3JIEMEHTa M 0JI0Ka TacsIuX pe3u-
CTOPOB (17151 BEIKJIFOYATENICH TOCTOSIHHOTO TOKA).

JlaTuynMKy TOKa CIIy’>KaT JJI1 BOCHPUATHS U3MEHEHUW TOKAa B 3alllUIIac-
MO#1 cetr u niepefaun curHaia Ha 610k MPT. Jlarunkamu MPT mocrosiHHOTO
TOKa CJIy>XaT yCTAHOBJICHHbIC HA HUXHHUX BBIBOJAX BBIKJIIOYATENS] MArHUT-
Hble ycunutenu, aaruukamu MPT nmepeMeHHOro Toka — TpaHcopMaTopbl
TOKa, YCTAHOBJICHHBIE TaM K€, IJI€ U MATHUTHBIE YCUJIUTENH.

TpanchopMaTtopsl TOKa OJHOBPEMEHHO SIBJSIOTCSI UICTOUHHKAMM IMHUTA-
Hust MPT y Beikitouareneit nepeMeHHoro toka. [lutanne MPT nmocrossHHOTO
TOKa JOJKHO OCYIIECTBIATHCS OT HE3aBUCHUMOIO MCTOYHHKA IMOCTOSHHOTO
toka Hanpsbkenuem 110, 220 unu 440 B. Kosddunuent nynbcarnuii uctou-
Huka He 6oxee 0,15.

OOmuit Bua nuieBbix naxeneit 6moka MPTS (Boikitogareneii nepeMeHHo-
ro Toka) u 01oka MPT9 (BeIkitoUaTeneil MOCTOSHHOTO TOKA), a TAaK)KE Ha3HA-
YEHME MEPEKITI0YATENIEH U PyUYEK YIPABICHUS PUBEAEHBI HA puc. 3.4 u 3.5.
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Puc. 3.2. Bpemamokosas xapaxmepucmuxa 8vbiKaouameneu nepemeHHo20 moxda
cepuu « NeKmpoHny ¢ 06paAmMHO3ABUCUMOT OM BETUYUHBL TNOKA BbIOEPIAHCKOU 8peme-
HU 8 30He MOK0G nepezpy3Ku
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Puc. 3.3. Bpemamorxoeas xapakmepucmuka blkaouameinell nepemeHno20 moKda
cepuu « NeKmMpoH» ¢ He3a8UCUMOL OM BEIUYUHBI MOKA 8bLOEPAHCKOL 8DEMEHU 8 30-
He MOKO08 nepezpy3Ku
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Puc. 3.4. Jluyesas nanensv 610ka MPTS svixnouameneii « neKmpou» nepemerHHo2o
moka: 1 — ycmaeku HOMUHATLHO20 paboue2o moka, 2 — nepexknioyeHue percumos pado-
mbl 3aWUmsl Om nepezpysKu ¢ 3a6UCUMOU U He3A8UCUMOTL 0N MOKA 8bI0EPHCKOU 8PeMeHU
(8blcmynarowas yacmo nepemMvluKU NEPeKIoYamenst 6Npago — He3AGUCUMAsL, 811€60 - 3ABU-
cumas); 3 — gblcmynarowas 4acms nepembluki nepexIiouamens 6npaso — 3HA4eHUst YCma-
60K mokKa cpa6amb16aHuﬂ 3auiumovl Om KOPOMKO20 3aMbIKAHUS YMHOMNCAIOMCA HA K03¢-
Quyuenm 0,4, 4 — ycmagku moka cpabamvl8anus 3aujumsl Om KOPOMKO20 3AMbIKAHUL
5 — ycmasxu 6vl0epocKu 8pemeru 3auumsl Om KOPOMKo20 3amMblKaHus, 6 — YCmaeKu 6bi-
0epIICKU 8peMeHU 3aujumsl Om nepespy3Ku; 7 — 6KII0YeHUe bIOEPIHCKU BPEMEHU 3auUmbl
OM KOPOMKO20 3aMbIKAHUSL (8bICIYNAIOWAS YACMb NEPeMbIUKU NepeKIiouames 6npago —
BKIIOUEHA, 811e80 — viKaoueHa);, 8 — pasvem « TECT»

Ipumeuanue. IIpamoyzonoHuKu 0003HA4AIOM NOJOJICEHUE BLICMYRAIOWEU YaACMU NepeMbluKy NepeKuiodd-
mejell, Ha pedlbHbIX O10KAX 00wl (POH TUYeBOl NaHeIU UMeen YepHblll UL Cepblll yeem, a 8blCmynanuell
uacmu nepemMblyKy COOMBEmMcmeyIom 6envie NPAMOY20lbHUKU.

. .
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Iy \@
1§

l-—‘

\I-n

1X1.25°1.-.8 1 X642

Puc. 3.5. ﬂuue@aﬂ nauenb 6ﬂ0Ka MPT9 sviknrouameneti « NeKmMpOH» NOCMOSIHHO20
moka: 1 — uHouKamop Hanudus 2NeKMpOnUmanus, 2 — pyuka ycmageox HOMUHAbHO20 MOKA
1,; 3 — pyuka ycmagok moxkoe KOpomKko20 3aMbIKaHUA, 4 — 6KII0UEHUe PeNCUMA MCHOBEHHO20
cpabamuléanus NPU KOPOMKOM 3aMbIKAHUU (8LICIYRAIOWAS YACHb NEPEMbIYKU NEePEeKTIoda-
meisl 67160 — BKIIOUEH, 8Npaso — vikniouer); 5 — pazvem « TECTy»; 6 — pyuka ycmagok epe-
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MeHU cpabamvi8aHusl 8 30He MOK08 nepepy3Ku; 7 — pyuKka yCmagox epemMenu cpadamoléanusl
8 30He MOKO8 KOPOMKO20 3AMbIKAHUS

[TepekioueHnre yCTaBOK U pexxuMOB paboThl 6;10ka MPTS ocymectBiis-
eTCsl yCTAaHOBKOM MepekyoyaTeniell corimacHo uHbopMaluu, n300pakeHHON
Ha JINIIEBOW MaHenu. MakcuManbHasi TOKOBasl 3alIUTa BBIKIFOYATEICH TOCTO-
SSHHOTO TOKa OTKaJMOpOBaHa Ha 3aBOJE-U3rOTOBUTENIE HA YCTaBKU MO TOKY U
10 BpEMEHHU, yKkazaHHble B Ta0muue 3.1. Ha mkanax nuuesoit nanenn MPT9
HaHECEHBI IUPPBI U METKHU, COOTBETCTBYIOIINE OTKAITMOPOBAHHBIM YCTaBKaM.

VYcTaBkM MakCHUMallbHBIX PACLENUTENEH TOKAa U UX MPEIEIbHbIE OTKIIO-
HEHMUsI IpUBEJIEHBI B TabuIe 3.3.

Tabnuua 3.3

Y craBKu MakCHUMaJbHbBIX paCHeHHTCHGﬁ TOKa

TepemeHHRII TOK [Toctosiuusiif Tok (MPT9)
[TapameTpsl (MPTS)
P p 3nauenue | OtkioHeHus | 3HayeHue | OTKIOHEHHS
YCTaBOK YCTaBOK YCTaBOK YCTaBOK
VYcraBku HomHHanIbHOTO TOKa /,, | 0,8; 0,85; 0,95; 1,0; 1,05; 0.8: 1,0: 1,25
KpaTHbI€ [y 1,1;1,2; 1,25
VYcraBka 1o TOKy cpabaTblBaHUs 1.25 1,06 1.44 1.25 1,06 144
3alUTHI IPU nieperpyske, Iy / I,
3 2,55 3,45
4 34 4,6
VY CcTaBKH 10 TOKY CpaOaThIBaHHS 2 451’?5 2’;5 2 1,7 23
3alIUThI MPU KOPOTKOM 3aMbIKa- ’ ’ 4 3,4 4,6
L/1 T 80 6 |51 69
HHH Dl D 8 |68 92 : :
9 7,65 10,35
10 8,5 11,5
VYcraBka 110 TOKy cpabaTblBaHUs
3aIIMTEl MTHOBEHHOT'O ACHCTBUS 2,6 2,1 3,1
IpY KOPOTKOM 3aMbIKaHuH, [, / I
4 32 48
YcTaBku 110 BpeMeHH cpadaThl- ] 64 96 4 32 48
BaHUs 3aLUTHI IPU NIEPETPY3KE, ’ ’ 8 6,4 9,6
t 12 96 144 16 12,8 19,2
m © 16 [12,8 192 °
0,25 0,2 0,3
0,3 0,24 0,36
YcTaBku 10 BpeMeHU cpadaThl- 0.4 0,32 0,48 0,25 02 03
0,45 0,36 0,54
BaHMS 3aITUTHI IPU KOPOTKOM 0,45 0,36 0,54
3aMBIKQHUH, Iy, C 0.5 0.4 06 0,7 0,56 0,84
»e 0,55 0,44 0,66 ’ ’ ’
0,65 0,52 0,78
0,7 0,56 0,84
VYcraBka 1o BpeMeHu cpa6aT1>1vBa- w002 0.1 ML 0.02 0.1
HUSl 3alIUThl MTHOBEHHOTO JIeH-

269



CTBU: IIPU KOPOTKOM 3aMbIKaHHH,
tx (MTH.), C

BrikmrouaTenu nepeMeHHOI0 TOKa BBIITYCKAIOTCS ¢ 8 CBOOOHBIMHM KOH-
TaKTaMHu BCIIOMOTATEeIbHOU 1ienu (4 pa3sMbIKAIOMMMU U 4 3aMBIKAIOIIUMHU),
MOCTOSTHHOT'O TOKa — C CEMbIO (4 pa3MbIKAIOMIMMU U 3 3aMbIKaOMUMu). Tex-
HUYECKHUE JaHHbIE CBOOOIHBIX KOHTAKTOB MPUBEICHBI B TabuIIe 3.4.

Tabnuna 3.4

TexHuyeckue TaHHbIE CBOOOIHBIX KOHTAKTOB BCIIOMOTAaTEIbLHOM 11E€TIH BBI-
KItoyarenei « NeKTPOH»

KonnyecTBO 0OTHOBpEMEHHO pa3Mbl-
T[TapameTps! KaeMbIX Lenen
1 2 Ooiee 2

JlonycTumasi Harpy3ka B MPOI0JKUTEIEHOM 6 6 6
pexume, A
[IpenenpHas BKIIOYAIOIIAs CIOCOOHOCTD, A 30 30 30
[IpenenbHas oTKIIOYArOIIasi CIOCOOHOCTH Ha
MIEPEMEHHOM TOKE MpH K03 PHiIMeHTe Motil-
noctu 0,5, A:
220 B 15 10 6
380B 10 6 4,5
[IpenenpHas OTKIIOYAIONIAS CIIOCOOHOCTH Ha
MTOCTOSTHHOM TOKE C IMOCTOSTHHOW BpEMEHHU
0,05 ¢, A:
110 B 3 2.4 1,8
220 B 1,5 0,9 0,5

MuHuManbpHas 3aluTa MPU CHWKEHUM HANPSKEHUS OCYIIECTBISAETCS
MHUHHMMAaJIbHBIM PAaCLENUTENEM HAMNPSHKEHUS, €CJIM BBIKIIIOYATENb UM OCHa-
1meH. MUHUMAaTbHBIA pacienuTelh 00eCleuynBaeT OTKIIOUEHNE BBIKIIIOYATE-
751 py HanpsbkeHuu B npeaenax 70—35% oT HOMUHAIBHOTO, HE TPOU3BOJUT
OTKJIIOUECHHME BKJIFOUEHHOTO BBIKJIFOUATEN MpU HanpsbkeHuw Boime 70% ot
HOMUHAJIBHOTO M HE MPEMSATCTBYET BKJIIOUCHHUIO BBIKIIIOYATENS MPU Hamps-
xeHuu 85% OT HOMUHAIILHOTO U BBIIIIE.

JIucTaHIIMOHHOE OTKJIFOYEHHE aBTOMATa OCYIIECTBISECTCS HE3aBUCUMbIM
pacuenuTesem.

B skcrmyaranuu vimeercss OOJbIIOE KOJUYECTBO BBIKIIOYATEICH Cepuu
«INEKTPOH» C MOIYNMPOBOJAHUKOBBIM pEJI€ MaKCUMAJIbHOrOo Toka Thuna PMT
(Tabun. 3.5). Pene gomyckaer miaBHYIO pEryJMpOBKY HOMHUHAJIBHOTO TOKA MakK-

270



CUMAaJIbHOM TOKOBOM 3aIlUTHI (3alUTHI OT NEpPerpys3Kku) I vr3 OTHOCHTEIBHO
0a30BOr0 HOMHUHAIBHOTO TOKa I;5, BPEMEHW CpadaThIBAaHHUS 3alllUThl OT
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Tabmuna 3.5

Brikntouarenu «I€KTpOoH» ¢ MOIYNPOBOAHUKOBBIM pesie PMT Ha Hanpsixenue 10 660 B

VYcraBku nosynpoBoJHUKOBOTO pene PMT

Howmu- TIKC** B 1ie-
. | Homunamb-
HATBHBIN . perynupyemsble Ha mkanax PMT 3Hauenus 1 380 B,
HBIHA 0a30- .
Tun Hcnonnenue* TOK BBI- N I, JIEHUCTBYIO-
xmouatens | . oo TOK 1 s I, fe.m, €, IpH 1iee 3Haye-
MT3 I 5, A te. o, C TOKE L, v
L. B> A 11—1.6 IH. MT3 6, a6 HHC, KA
206 CTalmoHapHOE U BbI- 630; 800 0,8;1,0; |3;5;7;10
1000 1.25
ABUKHOE, Kpome T 1000 ’ 3;5;7 40
CranuoHapHO€e U BbI- 200 630: 800 0,8; 1,0; 3:5:7: 10
nsmxaoe T 1,25
630 0,8;1,0; |3;5;7;10
BriaBuxHoe, kpome T 1600 1.25
216 1000; 1600 35,7 0,25; 0,45; 45
0.8: 1.0- 0.7 4;8;16 1,25
Briasmwxnoe T 1250 1000 ’1’25’ ’ 3,57 ’
1000; 1600; | 0,8; 1,0; 3,5;,7
CranuonapHoe, kpome T 4000 2500 1,25
925 4000 0,8; 1,0 3;5 65
1000; 1600; | 0,8; 1,0; e
Crauunonapuoe T 3200 2500 125 3;5;,7




LT

Oxonuanue Ta0Iune 3.5

VYcraBku nonynpoBoJHUKOBOTO pene PMT

Howmu- HoMuHaIL- TIKC** B 1ie-
HaJIbHBIN bl 6a30- perynupyemsble Ha mkaigax PMT 3HaueHus mu 380 B,
Tun Hcnonnenue* TOK BBI- BBLi ToK p I, JIEHCTBYIO-
KJIFOYATeNs 1 s I, c.n, C, IPH 1iee 3Haye-
MT3 15, A te. o, C TOKE L, v
L. B> A 11-1.6 IH. MT3 6, a6 HHC, KA
925 | Bpsmknoe, kpome T 2500 | 1600; 2500 0’?;215’0; 3,57
’ 1 50
Breinsmxnoe T 2000 1600 0’?’25’0’ 3;5,7
4000 0,8; 1,0; 35
Crauuonapnoe, kpome T 6300 1,25
6300 0,8; 1,0 3 0,25; 0,45; 4:8: 16 1.25 115
0,8; 1,0; 0.7
Crannonapnoe T 5000 4000 ’1’25’ ’ 3;5
240 ’
2500 0,8; 1,0; 3:5;7
Boiasuxnoe, kpome T 5000 1.25
4000 ’ 3;5 20
2500 0,8; 1,0; 3:5;7
Briasmwxnoe T 4000 1.25
4000 ’ 3;5

* T — TpoIMuecKoe UCIIOJIHEHHE.

** 3nauenne OIIKC cocrasnser 110% ykazannoro B Tabnuue 3Hadenus [IKC.




MIEPETPY3KH f.; IPU TOKE 6-1; vr3, TOKA I, 1 BPEMEHH ., CpabaThIBaHUS OTCEU-
ku. Pene umeer aBa nepexmouateniss S1 u S2 BpIOOpa 3aIUTHON XapaKTEPUCTH-
K4 (puc. 3.6), C TOMOILBIO KOTOPBIX MOXKHO IOJIYYUTh HE3ABUCHUMYIO, OTPaHH-
YEHHO 3aBUCUMYIO U TPEXCTYIIEHYATYIO XapaKTepUCTUKY (puc. 3.7).

- “
( 0.8ele] 25—4e8el G [—305 7010-0,2500.450,77 |
(=4 09 014
'.":3 2ol | (@) (@) | (@) (&)
=2 712
|| |:1 H6Bll \/ \_/ \_/ \_/
=) PPt
L g]—§2— I S61, [ X S
\_ J
_ y

Puc. 3.6. brox PMT asmomama cepuu « 1eKmpony:

1, — pyuka pecynuposxu HomunanrbHo2o moxka MT3;

S61, — pecynuposxa ycmasxku no épemenu npu wecCmuKkpamnom moke;
1,X — pecynuposxa ycmasku no moky K3;

S — peaynuposka ycmasku no epemenu K3;

S1 u S2 — gvibop xapaxkmepucmuKuy 3auumoi.

[Ipu ycranoBke nepekitouaress S/ B 0003HaYEHHOE Ha JIMIICBOW IMaHe-
JIM peJie MOJI0KEHUE 6 BBIKIIIOYATENIb UMEET CEJIEKTUBHYIO OTCEYKY C PETy-
JUPYEMBIMHU yCTaBKaMHu 110 TOKY (Touku b, B, I', /) u Bpemenu (touku K, JI,
M), npuyeM 1 BBIKIIIOYATEEH MEPEMEHHOT0 TOKa Mpu Toke Oonee (2,2 —
3,0)-1., oTceuka cpabarbiBaeT 0€3 BBIICPKKU BpeMeHHU. B monoxxenuu 7 Bbl-
KJIFOYaTeIh UMEET HECENEKTUBHYIO OTCEUKY (KOPOTKHE IITPUXHU) C PETyJIH-
POBKOI 110 TOKY (Touku b, B, I, /[). B monoxxenuun 8 BBIKIIOYATEIb CpadaThI-
BAeT HECEJIEKTUBHO NPU TOKE, MPEBBIIIAONIEM TOK cpabaThIBaHUS MIEperpys3-
KM HE3aBUCHMO OT TOJIOKEHHS TepekitouaTens S2 (XapakTepucTuka Ha pu-
cyHKe He mokazaHa). [Ipu ycraBke nepexntouarens S2 B noyioxenue // BbI-
KJIFOYaTeIh UMEET 3aBUCUMYIO OT TOKA XAPaKTEPUCTHUKY 3aIIUTBl OT MeEpe-
IPY3KU C peryaupyeMou mnpu Toke 6-1; vr3 BBIACPKKOM BpeMeHU (Touku F,
JK, H). B nonoxenuu /2 BBIKIIOYATEh UMEET HE3aBUCUMYIO OT TOKa Xapak-
TEPUCTHUKY 3aIUTHI OT Meperpy3Ku (Ioka3aHa mMTpUxoBoil guHuer). Touka A4
Ha puc. 3.7 COOTBETCTBYET TOKY cpabaThbIBaHUs 3aIUTHI OT MEPErpy3Ku Ipu
MIPUHITOM HOMUHAJIBHOM TOKE penie PMT.

BpeMsTOKOBbIE XapaKTEpUCTUKH BBIKIIOUaTeNel «JIeKTpon» ¢ pene PMT
IIPU APYTOM COYETAHNM nepekimrodarene S/ n S2 nokaszansl Ha puc. 3.8-3.15.
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Puc. 3.7. 3awumnsle xapaxmepucmuxu @vikntouamens « JNeKmpou» ¢
NOYNPoBOOHUKOBbIM pene cepuu PMT
Hanuuue PeSYIUPOBKU 6 NMOUKAX Fuﬂ3a6ucum OMm HOMUHAIbHO20 MOKA 6blIKIIOYAmMeiA
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Puc. 3.8. Bpemamokosas xapaxmepucmuxa 8viKaouamenel ¢ yCmaeKou 8pemeHu
npu 61, paénou 4 ¢ u nonodcenuu nepexnrouameneii S1 — e nonoscenuu 6, S2 —e6
nonodcenuu 11
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Puc. 3.9. Bpemamokoseas xapakmepucmuka blKaouameliell ¢ yCmasKol 8pemMeHu
npu 61, pasnou 8 ¢ u nonodcenuu nepexnrouameneii S1 — e nonoscenuu 6, S2 —a6
noaoorceruu 11
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Puc. 3.10. Bpemamoxkosas xapaxmepucmuka 8vbiKouameneti ¢ YCmagKou epemenu

npu 61, pasnou 16 c u nonodcenuu nepexntouameneu S1 — 6 nonoscenuu 6,
S2 — 6 nonooswcenuu 11
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Puc. 3.11. Bpemamorxosas xapaxmepucmuxa 8viKiouameneli ¢ yCmaeKou 8pemeHu

npu 61, pasnou 4 ¢ u nonoscenuu nepexnrouamenei S1 — 6 nonoscenuu 7,
S2 — 6 nonoocenuu 11
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Puc. 3.12. Bpemamoxosas xapakmepucmuxa 8vikaouameneli ¢ yCmaeKou 6pemeHu

npu 61, pasnoti 8 ¢ u nonoscenuu nepexaoyameneu SI1 — 6 nonroxcenuu 7,
S2 — 6 nonoowcernuu 11
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Puc. 3.13. Bpemamorxosas xapaxmepucmuxa 8vikarouameneli ¢ yCmaeKou 8pemeHu
npu 61, paenou 16 ¢ u nonoxcenuu nepexnouameneu SI1 — 6 nonodxcenuu 7,
S2 — ¢ nonoxcenuu 11
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Puc. 3.14. Bpemamoxosas xapakmepucmuka viKirouameneli npu yCmaHosKe
nepeknouameneu S1 — 6 nonoxcenuu 6, S2 — 6 nonooscenuu 12
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Puc. 3.15. Bpemamorosas xapakmepucmuxa evikaouameneu npu yCmaHogKe
nepeknouameneu S1 — 6 nonoxcenuu 7, S2 — 6 nonodcenuu 12
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Pene PMT He pearupyeT Ha anepruoJIu4YeCKyH0 COCTABIISIONLYIO ITyCKOBBIX
TOKOB JJIEKTPOABHUTraTelNieil B TeueHne ogHoro nepuoaa. Koaddumment Bo3Bpa-
ta pene 0,75. ICTOYHUKOM OMEpaTUBHOTO TOKA, 00ECMEUYMBAIOIINM OTKITIOUE-
Hue BoIKMouarens npu K3 u meperpyskax, sSBISIOTCS BCTPOCHHBIE TpaHChOp-
MaTOphI TOKA.

TexHu4yecknue XapaKTEPUCTUKHU BBIKIIOYATENEH «ODJEKTPOH» C IOJy-
IPOBOAHUKOBBIM pene tuna MT3 mpusenens! B Tabnune 3.6. Pene MT3 no-
MyCKAeT IJIABKYIO0 PETYJIUPOBKY TOKa CpabaThIBaHUS 3AIIUTHI OT MEPErpy3KU
1., BpeMeHHN cpabaTbIBaHUSI MEPETPY3KHU f.; NPU OJHOKPATHOM M IIECTHU-
KPaTHOM HOMHMHAJIIbHOM TOKE MAaKCHUMAaJlbHOM TOKOBOM 3alIUTHI [ i3, TOKA
1., ¥ BpeMeHHU {., cpabaThiBaHUsI OTCEUKHU. Pene nMeeT nmepexitoyarelb Bbl-
0opa 3alMTHONW XapaKTEPUCTUKHU, C MOMOIIBIO KOTOPOTO MOXHO MOJYYUTh
HE3aBUCHUMYI0, OTPAHUYECHHO 3aBUCHMYI0 U TPEXCTYNEHYATYIO0 XapaKTEpH-
cTuky (puc. 3.16).

[Ipu ycTaHOBKE mepekitoyarTenis B MojokeHue H (HUKHEe) pene uMeeT
3aBUCUMYIO OT TOKA XapaKTEPUCTUKY 3allUTHI OT MEPErpy3KH C peryJupye-
MBIMHU yCTaBKaMH TOKa cpabaTbiBaHus (TOUkHu A, b, B), BpeMeHu cpabaTbiBa-
HUs TIpu Toke Iy vr3 (Touku I, /], E) u Toke 6-1; m13 (Touku JK, U, K); cenek-
TUBHYIO OTCEYKY C peryJMpyeMbIMU YCTaBKaMH TOKa cpabaThIBaHMs (TOUKHU
JI, M, H, IT) n Bpemenu cpabateiBanusi (Touku P, C, T), npuueM JJis BBIKIIIO-
yaTenel mepeMeHHOro Toka npu Toke 6oxee (2,2-3,0)-1., oTrceuka cpabaThi-
BaeT 0€3 BBIJACPKKU BpeMeHU. PerynupoBKOil MOXHO MOJYYUTH JIIOOYIO B
npenenax yKa3aHHbIX TOUEK XapaKTepucTuky (Hanpumep, A KHT).

[Ipu ycraHoBke mnepekiiroyatens B nojoxkeHue C (CpelHee) BBIKIIIOYa-
TeJIb UMEET aHAJOTUYHYIO XapaKTePUCTHUKY, HO 0€3 BBIACPKKH BPEMEHU TIPU
cpabaThIBaHWU OTCEYKH (IMTOKA3aHO MITPUXITYHKTUPHOM).

[Ipu ycraHoBKe mepekiiroyaTess B mojioxkeHue B (BepxHee) BBIKIIOYa-
TEJIb UMEET HE3aBUCUMYIO OT TOKAa XapaKTEPUCTUKY cpadaThiBaHUS O€3 BbI-
JEp>KKM BPEMEHHU MPU TOKE, PABHOM TOKY CpabaThbiBaHUs 3alIUTHI OT Mepe-
Ipy3Kd (Ha pUCYHKE HE TTOKa3aHo).

Penne MT3 pearupyeT Ha anepruoOIUYECKYIO COCTABJISIONIYIO MYCKOBBIX
TOKOB anekTpoasurateneit u Toka K3. Koaddumment Bo3spara pene 0,75.

Pazbpocel Toka cpabarbiBanus pene PMT u MT3 3aBucsar ot temmnepa-
TypBI OKpyXarolen cpeasl, Buaa K3 nnu neperpys3ku, yCTaBKM HOMUHAJIBHO-
ro TOKa MO ILIKaJe, He MPEBBIAOT £35% OT yCTaBKM IO LIKaJeE.

CobOcTBeHHOE BpeMsi OTKIIIOUEHHS BbIKItouarenass 06 He IpeBbIlIaAeT
20-35 Mc, st octanbHbIX TUNOB — 45—60 Mmc. [TomHOE BpeMs OTKIIOUEHUS HE
6omee 100-150 mc.
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Tabmwura 3.6

Brikirouarenu «9JIeKTpoH» ¢ MOTyHIpoBOAHUKOBBIM pesie M T3 Ha Hanpsixenue 10 660 B

HoMHHATEHEI —— Perynupyemsbie ycTaBKu OJTYIIPOBOJAHUKOBOTO penie MT3 IKC" B

Tun Hcnonaenue TOK BBIKIIOYA- | =\ A I, I, le.n, C, TIDU TOKE . LICITH

eIt [y sy A R 1, rs Lyt | 61y w3 « 380 B, kA
CrauuoHnapHoe, 800 250; 400; 630;

506 (KpoMe T 500 3;5;7; 10 60
Craumonaproe T n 630 250; 400; 630 28
BBIJIBIDKHOC

630 3;5;7;,10
516 Boeiasuknoe, kpome T 1600 1000; 1250; 1600 3.5.7 &
630 3;5;7;,10 40
Breigsmxaoe T 1250 1000; 1250 3.5.7

225 800 3;5;7,10 120
CraunonapHoe, 1000; 1250; . <. 120
kpome T 3200 1600; 2000; 2500 357 55

3200 3;5
630; 800 0,8; 3:;5;7; 10 100; 150; 4-8-16 0,25; 0,45; 120
Craronaproe T 2500 1000; 1250; 1,25:2 3:5:7 200 o 0,7 —
1600; 2000; 2500 » 9> S5
Boinsrmxknaoe, kpome T 2500 1600; 2000; 2500 3;5;7 100
Boigsrmxuoe T 2000 1250; 1600; 2000 3;5,7 45
CranuoHnapHoe, 3200; 4000 35
kpome T 6300 6300 3 230
2500; 3200; 4000; 35 105

540 Cranuonapnoe T 5000 5000 3

Boiasmknoe, kpome T 5000 _2500, 3 _5; 7 160
3200; 4000; 5000 3;5 160
2000; 2500 3;5;7 65

Boiapmxaoe T 4000 3200- 4000 3.5

* 3pauenne [IKC ykazaHo ApoOb0, B YHCIIUATENIC — HAUMOOJBIIAs BKITFOUYAIOIIAs CIOCOOHOCTH (yIapHBIN TOK), B 3HAMEHATEIC — HAMOOIbIIIast
OTKJTFOYAIOIIAst CIIOCOOHOCTH (JICHCTBYIOIIEE 3HAUCHHE).
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Puc. 3.16. 3awumnvle xapaxmepucmuxu svikirouameist « JNeKMpPOoH» ¢ NOJAYNPOBOO-
HuKkoevim pene cepuu MT3.
Hanuque PeSYIUposKu 6 modKax H u 11 3a6ucum om HOMUHATLHO20 MOKA BLIKNIOYAMEIIA.
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4. ABTOMATHYECKHE BBIK/IIOYATEJIN CEPUU AB2M

BrikntouaTenu npeaHa3zHadeHbl JUisi padOThl B 3JEKTPUUECKUX LEMSIX C
HOMUHAJIbHBIM HAaIpsSKEHUEM MNOCTOSHHOro Toka 1o 440 B, mepeMeHHOro
Toka 10 500 B wacroroun 50, 60 I'n, mnsg mpoBeaeHUs TOKa B HOPMAJIbHOM
peXKUME U OTKJIIOUYEHUSI MTPU KOPOTKUX 3aMBIKAHUSX U MEpPerpy3Kax, a Takxe
Jutst HedacTHbIX (10 10 pa3 B CyTKH) ONEpPAaTUBHBIX KOMMYTalUi 3TUX LENEH.

BrixtouaTenu qomyckarOT BKIHOYEHHUE aCUMHXPOHHBIX 3JIEKTPOJIBUTATE-
Jiel ¢ KOPOTKO3aMKHYTBIM POTOPOM, €CJIM UX MyCKOBBIE XapaKTEPUCTUKHU CO-
OTBETCTBYIOT 3aIIUTHBIM XapaKTEPUCTUKAM BBIKIIIOUATEIS.

OcHoBHBIC TapaMeTphbl aBTOMATOB NpHUBE/eHbI B Tabiuiax 4.1-4.4. Boi-
KJIFOYATENIN JOMYCKAlOT HEMEJIEHHOE MMOBTOPHOE BKJIIOUEHHE IOCIE Omepa-
TUBHOT'O OTKJIFOUEHHS IIPU HArpy3KE€ HOMUHAIBHBIM TOKOM.

[TonynpoBOIHUKOBBI MaKCHUMaJbHbI PACLUENHUTENb TOKA B YCIOBHSX
AKCIUTyaTally JOMYCKAaeT CTyNeHYaTyo (y BbIKIIOYaTENIed NEPEMEHHOTO TO-
Ka) WIK IUIaBHYIO (Y BBIKJIIOUATENIEH MOCTOSHHOIO TOKA) PEryJIMPOBKY Clie-
Oyrolmux napamerpos (puc. 4.1):

®  HOMHUHAJIBHOI'O TOKA PACICITUTENS;

®  YCTaBKH MO TOKY CpadaThIBaHUs B 30HE TOKOB KOPOTKOTO 3aMbIKAHMSI;

®  YCTaBKH MO BPEMEHHU cpabaThIBaHUS B 30HE TOKOB MEPETPY3KH;

® YCTaBKHU 10 BPEMEHH Cpa0aThIBAaHUS B 30HE TOKOB KOPOTKOTO 3aMbI-
KaHUs BBIKJIIOYATENIEH, TPeAHA3HAYCHHBIX ISl CEJIEKTUBHOMN paOOTHI.

3alUTHBIE XapaKTePUCTUKU BBIKIIIOYATENe MpuUBEeACHBI Ha puc. 4.2 u
4.3. OTKIIOHEHHUS YCTaBOK MO TOKY M BPEMEHU CpadaThIBaHMs MOIYIPOBO/I-
HUKOBBIX MaKCHUMAJIBHBIX PacIENUTeNied TOKa MpU TEMIIepaType OKpYKaro-
mieit cpeanl (25+£10)°C nanbl B Tabnuie 4.3.

BrIkimtodaTenu M3roTaBiMBaOT CO CIEAYIOIIMMH COOPOYHBIMH €IUHU-
HaMU:

® [0 BUJAM PACLETUTEIECH:

— C HE3aBUCUMBIM PACLEIUTEIIEM;

— C HYJIEBBIM PacUEIUTENIEM HaPSKEHNUS;

— 0e3 pacuenuTenei;

® 110 BUIY OPHUBOJA:

— C AJIEKTPOMArHUTHBIM MTPUBOJIOM;

— ¢ pyuHbIM nipuBojioM (AB2M4 u AB2M10);

— C PBIYAXHBIM IPUBOJOM, TOJIBKO BBIKJIIIOYATEIN CTAI[MOHAPHOTO MC-
MOJIHCHUS,

e CO CBOOOIHBIMUA KOHTAKTaAMHU.

CoueraHusi JOMOJHUTEIBHBIX COOPHBIX €IMHMI] MPUBEICHBI B TaOJIH-
nax 4.5 u 4.6.
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Taomuna 4.1

Brixntouarenu tunna AB2M nepeMeHHOro TOKa CEJIEKTUBHOIO M HECEJIEK-
TUBHOT'O UCITOJTHEHUS

VCTaBKH MOIYIIPOBOIHMUKOBOTO MaK-
Homu- Veraska | [Ipenens
Homu- . CHMAJIBHOTO PACLCIIMTENS TOKa N
oL, | HATEHBIH [0 TOKY | HBIH TOK
e | TOK MaK- eperpvake | TPH KOPOTKOM cpaba- | cenek-
T BLIKITOYATENA. OO Tox | CHMATB- TIpH TEPErpy3K 3aMbIKaHUH TBIBAHMS | THUBHO-
> - A
€00 YCTAaBKH M KIIUMATH- | BBIKITIO pig;(;_ 10 TOKY | O Bpe- | IO TOKY | 110 Bpe- ng;ir_ E;Z%IST_
YECKOE MCIIOJIHEHNE yare- cpaba- | MeHm | cpaba- | MeHH
HHTE, HHUTHOTO | BYIOIIEE
s, A I A ThIBa- | cpaba- | TeIBa- | cpaba- pacie- | 3Haue-
(1) Kp;’THI:Iﬁ uust, I, | ToiBa- | Hws, L, | ThIBA- | oo Hic)
I A Kpar- | HUS TIPU | KpaT- |HUS IPH | - o A
" ubte I, |6, ty,c| HBlel, | 4, cC ’
AB2M4H-53-41-YXJI3 250 4000
AB2M4H-53-41-04 400 6300 T
AB2M4C-55-41-YXJI3 250 2042
AB2M4C-55-41-04 400 o
AB2M4HB-53-41-YXJI3 250 4000
AB2M4HB-53-41-04 400 6300 T
AB2M4CB-55-41-YXIJI3 250 2042
AB2MA4CB-55-41-04 400 T
AB2M10H-53-41-YXJI3 800, 10000
et 1000* —
AB2M10H-53-41-04 800 10000
AB2M10C-55-41-yx13 | 500
1000* 2; — 20+2
0,4; 3f MTH.;
AB2M10C-55-41-04 800 | 0,5 P 0,20;
AB2MIOHB-53-41-vXJ13 | 800+ | OO o] s 8’§§§ 10000
AB2M10HB-53-41-04 800* O’ST 1,25 12’ 0 6; 0’40f o
AB2M10CB-55-41-YXJI3| 800* 0,9; 16,0 g 0,45; 2042
AB2M10CB-55-41-04 800* 1,0; | 1’. 0,55; o
1200 LI 12*’* 0,60
AB2M15H-53-43A-YXJI3 1500* 19500 B
AB2M15H-53-43A-04 1200*
1200
AB2M15C-55-43A-YXJI3 1500% - 3044
AB2M15C-55-43A-04 1200
AB2M15HB-53-43A-YXJI3| 1200
12500 —
AB2M15HB-53-43A-04 1000
AB2M15CB-55-43A-YXJI3 | 1200
— 30+4
AB2M15CB-55-43A-04 1000
AB2M20H-5343A-yXJ13 | 1200 12500
2000%* o
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Oxkonyanue Tadaunsl 4.1

Homu- Homu- | YcraBku noaynpoBOJHUKOBOIO Mak- | YcraBka | [Ipenens
AL HalbHBIA |  CHMAJILHOTO PACLENMTENs TOKa 0 TOKY | HBIM TOK
e | TOKMAK- | " pH KOPOTKOM cpaba- | cenek-
Tun sacmouarens. cio- | tox | CAMATE" PH TCPErpyske 3aMbIKaHUM TBHIBAHMS | TUBHO-
€00 YCTaBKH KHI/H,VIaTI/I— oo | ot | O TOKY | TO BpE- | 110 TOKY | 110 Bpe- | 9JICK= | CTH, KA
YeCcKOEe UCIIOJIHEHHE qare- | PacHe | cp aba- | wenn | cpaGa- | menn | Tpomar- | (aefict-
s A | TATEIS, | ThiBa- cpaba- | ThIBa- | cpaba- | HUTHOIO | Byroliee
( I, ) I, A, | nus,l, | toiBa- | Hus, I, | TeiBa- | pacue- | 3Hade-
" KPaTHBIM | Kpar- | HHS TpW | Kpar- |HWS [P | TATEIS HUE)
I,A | meel, |6l t,c| noel, | t,c | Toka, A
AB2M20H-53-43A-04 1500 12500 —
2.
1500 0.4; ’ MTH.;
AB2M20C-55-43A-YXJI3 i ; 2
2000% | 0.5: 2ol || 3044
AB2M20C-55-43A-04 | 1500 | OO 405 | 025
0,7; 195 8,0; 6. 0,35;
AB2M20HB-53-43A-YXJI3 | 1500 0,8; ’ 12,0; ’ 0,40;
0,9; 16,0 8; 0,45; | 12500 —
AB2M20HB-53-43A-04 1200 1.0: 9; 0.55:
b 1 1 ; B b
AB2M20CB-55-43A-YXJI3 | 1500 | L,1* 1oxx | 0,60 0
— +
AB2M20CB-55-43A-04 1200

* YcraBka 1,1 oTcyTcTBYET.

** YcTaBKU 10 TOKY cpabaThIBaHUS MOJTYIIPOBOJIHUKOBOIO PACLENHUTENS TOKA ITPU KOPOT-
KOM 3aMbIKaHHH Yy BBIKJIOYATEIeH HECEIEKTHBHOTO MCTIOIHEHHUS HE JIOJDKHBI MPEBBIIIATH
YCTaBKy 1O TOKY Cpa0aThIBaHHs 3JEKTPOMArHUTHOTO PACHENHUTENs TOKa MPH KOPOTKOM

3aMBbIKaHHUH.

Tadmuna 4.2

Briximrouarenu tuma AB2M 0e3 3amuTel

Tun BBIKIIOYATENIS U CIIOCOO €ro YCTaHOBKH

HoMmmHansHBIN TOK, A

AB2M4-56-41-YXJI3
AB2M4-56-41-04

AB2M4B-56-41-YXJI3
AB2M4B-56-41-04

AB2M10-56-41-YXJI3
AB2M10-56-41-04

AB2M10B-56-41-YXJI3
AB2M10B-56-41-04

AB2M15-56-43A-YXJI3
AB2M15-56-43A-04

AB2MI15B-56-43A-YXJI3
AB2MI15B-56-43A-04

AB2M?20-56-43A-YXJI3
AB2M?20-56-43A-04

AB2M20B-56-43A-YXJI3
AB2M20B-56-43A-04

400
400

400
400

1000
800

800
800

1500
1200

1200
1000

2000
1800

1500
1200
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Taomuna 4.3
OTKIIOHEHHS YCTaBOK

HaumeHoBaHHE TapaMeTpoB 3nauenue ycraBku | Ilpemennl ycraBku

MepPErpy3Ku 1,25 1,15...1,35
2 1,6...2,4
3 2,4...3,6
VYcraBku 1o TOKy 4 3,2...4,8
cpabaThIBaHHUS, 5 4,0...6,0
KpaTHbIE [, B 30HE KOpOTKOI'0 3aMbIka- 6 48...7.2
TOKOB i 8 6,4...9,6

9 7,2...10,8

11 8,8...13,2

12 9,6...144
4 3,2..4.8

[eperpys3Ku 182 9621. ’ 19464

16 12,8..19,2

¥YcraBku 1o Bpe- MTH. 0,02...0,04

MEHHU cpabaThiBa- 0,20 0,18...0,22

HUS, C, B 30HE To- | NOPOTKOTO 3aMbIKa- 0,25 0,225...0,275
KOB (e 20 Bos- 0.35 0315...0.385

B IJIaBHOH 1€ ObLI 8’32 8’28 ) 8’;‘3

He HuKe 0,7;0y) 0’55 0’49' ) '0,60

0,60 0,54...0,66

/l_
e
N

K

I 12E2830,6
> 11BE50,55
Ji 9 B80.45

* of 8 EBmAH04

ool 6 E=d04
=] 5 B2d0.35
[ x> 3BEm@do0.25

P 2 Bmdo.2
MTH

s 6/ 1

Puc. 4.1. Jluyesas nanenv 610ka MPT4 gvikitouamenetl nepemeHH020 moKa.:
1 — ycmagku HoMuHAIbHO20 paboue2o moka; 2 — GKIOUEHUE 3aUUMbL OM Nepespy3Ku
(6blcmynaiowas 4acme neEPeMblyKU NepexkIouamels 61e60 — 6KIIUEHA, 6NPABO — GbIKIIO-
yena); 3 — ycmaeKku moka cpabamuvléanusl 3auumyl Om KOPOmMKO20 3aMblKanus, 4 — yc-
maeKu 6bla€p9fCKu BpEeMEHU 3alunibl OmM KOPOMKO20 3aAMbIKAHUA, 5 —ycmaexku 6bla€p9fCKu
BpDEeMEHU 3alunibl om nepecpysKu, 6 — extouenue 8bla€p9f€KU BpEMEHU 3awunibl om Ko-
POMKO2O 3AMBIKAHUS (6LICMYNAIOWAS HACMb NEPEMBIYKU NePEKTIoYamelis 6npago — GKuo-
YeHa, G1e60 — BLIKNIIOYUEHA); 7 — 3auuma om moKa 6KI4eHUs (6bICMYnalowds 4acms ne-
DEMbIYKU NepeKiouamels 66epx —GKIoYeHd, 6Hu3 — gvikiouena). 8 — Pazvem « TECTy.
Ipumeuanue: uepnvie npsmoy2onvHuku Ha puc. 4.1 0603HauarOmM NoONONCEHUE BbICTY-
narowel uacmu nepemvluku nepekuovameneu. Ha peanvuvix 61okax obwuil ¢hon muyesou
Nanenu uMeem 4epHulil Ul cepolil Yeem, d 6blICMYNarowell Yacmu nepembluex coomeen-
cmeyrom 6eivle NPAmMoy2oIbHUKU.

SooSoo——
ruanNnoo =

t.c

EAREE

- 1
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Tabmnura 4.4
[IpenenpHas oTKIIOYarOIIasi CHOCOOHOCTh, TEPMUUECKAs U JIEKTPOJUHAMUYECKAs: CTOUKOCTh BhIKIItoUaTeneit AB2M

I{ens nEpEMEHHOT0 TOKA

Ilens MOCTOSIHHOTO TOKa

Dnex- | Bepxmss | 380 B | 500 B ek 220B | 440B
Hcnonue- | Tepmu- | tpomu- | rpanuma _ | Bepxnsts
T HUE Bbl- | 4YecKass | Hamude- | 30HBI ce- | JleicTByroiee o rpaHuIa ITocro-
WII BBIKJIIOYATE- N HaMHu4Je-
st KI1ro4vareiada| CTOHu- cKas JIEKTUBHO- | 3HA4YE€HUEC TOKa cKast 30HBI Ce- ToK OTKIIOUCHIS SSHHas
MO COCO- | KOCTb, CTOM- CTH, KA OTKJIIOUEHUS, . JIEKTUB- > | Bpeme-
Oy 3amuThl | 1 0% A%c KOCTb, (meiicT- KA, pu crou- HOCTH, KA HH, MC
KA, BYIOIIICE cosp =0,3 K(:XB’ KA
aMIUI. | 3HA4YCHUE)
AB2M4C-55-41 | cenekTuB- | CM.IPU- | CM.IIPH- 20+2 23 23 20+2 40 30 10
AB2M10C-55-41 HEIC MCYAHHC | MCUaHHE 20+2 23 23 20+2 40 30 10
AB2M4H-53-41 | Hecenek- — — — 23 10 — 40 30 10
AB2M10H-53-41| TuBHBIC — — — 23 10 — 40 30 10
AB2M4-56-41 0e3 Mak-
AB2M10-56-41 | cumanb- 450 42 — 23 10 30 — 40 30 10
HBIX pac- 450 42 — 23 10 30 — 40 30 10
Henurenei
AB2MI15C-55-43 | cenekTuB- | CM.IpU- | CM.IIPU- 30+4 35 20 45+4 45 30 10
AB2M20C-55-43 HbBIC MEUaHHE | MEYaHHE 30+4 35 20 45+4 45 30 10
AB2M15H-55-43 | nHecenek- — — — 35 20 — 45 30 10
AB2M20H-55-43| TuBHBIC — — — 35 20 — 45 30 10
0e3 Mak-
AB2M15-56-43 | cumaib- 900 65 — 35 20 57 — 45 30 10
AB2M?20-56-43 | HbBIX pac- 900 65 — 35 20 57 — 45 30 10
HenuTenei

HpI/IMe‘IaHI/IeI CCJICKTHBHBIC BBIKIIIOYATCIIN TCPMUUCCKU U JUHAMHUYCCKU YCTOﬁqHBBI BO BCCM JHAIIA30HC TOKOB BIJIOTH 1O TOKOB BCPX-

HEeH rpaHUIbI 30HBI CCJICKTUBHOCTH B TCUCHUC BPECMCHHU, YKA3aAHHOT'O B Ta6J'II/II_Ie 4.1
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1,25

I
2 3 4 5 7 9 1212 3 5 7 10 20

————— Tok Harpy3ku, KA

Puc. 4.2. Bpemamokosvle xapakmepucmuxu 8blKaouamenei nepemeHHo20 moka

AB2M4 u AB2M10
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Kparnoctes TOKa Harpy3ku
K HOMUHAJIbHOMY TOKY
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0,06
0,04 \, \ A\ ANT AN [
0,03 Vo \\
0,02 AB2M15H-53-41 A< N
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Vi

Puc. 4.3. Bpemamokosvle xapakmepucmuxu 8viKaouamenei nepemeHno20 moka
AB2M15 u AB2M20
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Tabmuna 4.5

Coueranus JOITOJIHUTCJIIBHBIX C60p0‘leIX CAMHUIL AJIsA BBIKJIFOUATEICH

AB2M4 u AB2M10
KomnuectBo cBo-
[IpuBon Pacnenurenns
OOIHBIX KOHTAKTOB
Crioco6 ycra- HYJIEBOI
HOBKH PYYHOM | DJeK-
HE3aBU- asMbl- | 3aMEI-
I P~ | TpoMar- CUMBIN repe” Hoeto- Kl;fo HUX | KaloIInuX
Ya)KHBIN | HUTHBIN MCHHOI'O | SHHOT'O m M
TOKa TOKa
+ — — 2 1
+ — — + — 2 1
_ - + 2 1
CTalMOHAPHBIN

+ — — 2 2
— + — + — 2 2
— — + 2 2
+ — — 2 2
+ — — + — 2 2
_ - + 2 2
BBIJIBUKHOMN + o L D) )

_ + -
L " 2 2
_ - + 2 2
— — — 2 2

Taonuna 4.6

CoueTaHus TONMOJIHUTENbHBIX COOPOYHBIX €AMHMIL JIJIS1 BBIKITIOYATEIeH
AB2MI15 u AB2M20

KonmuecTBO CBOOOIHBIX KOHTAKTOB Pacnenurenns
3aMBIKAIOIIHX IJIS1 BEIK/IIOYaTENEH
pa3MbIKaio- . .
IIHX C PBIY2KHBIM | C DJIeKTPOMArHUTHBIM | HE3aBHCHMbIN HyJICBOH
MIPUBOJIOM MIPUBOJIOM
2 1 — 1 —
2 — 2 1 _
2 1 S - 1
2 — 2 — 1
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HeszaBucumelii pacuienuTenb 00eCleunBaeT OTKIIIOYCHUE BBIKIIOYATEIIS
MIpY T0JIau€ Ha BBIBOJIBI €r0 KATYIIKH HAMPSHKEHUS] TOCTOSSHHOTO WJIW OHO-
¢da3HOTO TIepeMeHHOro Toka yactoToi 50 u 60 I'1.

HeszaBucumblil pacuienuTenb pacCuruTaH JUisl paboThl IPH HOMHHAIBHBIX
HaMpPSKCHUSX

e 110;127;220; 230; 240; 380; 400; 415; 440; 500 B nepeMeHHOT0 TOKa

yactoTon 50 I'1y;

o 24:48;110; 220 B mocTOSHHOrO TOKA.

Jlonyctumele konebanus padbouero Hanpsikenus ot 0,7 o 1,2 ot HoMH-
HaJILHOT'0, PEXKUM PabOThI — KPAaTKOBPEMEHHBIH.
HyneBoii pacuenutens paboTaeT B MPOJODKATEILHOM PEXKUME U pac-
CYMTAH HA HOMUHAJIbHbBIC HAIPSKCHUS:
e 110; 127; 220; 230; 240; 380; 400; 415; 440; 500 B ognodasznoro me-
peMeHHOro Toka yactotou 50 I'm;
e 110;220; 440 B mOCTOSIHHOTO TOKA.
HyneBoii pacuenuTenb HAOPsIKESHUS:

— o0OecneynBaeT OTKIIOUYCHHUE BBIKIIOUATENI O€3 BBIICPKKH BPEMEHHU
MPU HAIPSKEHUH Ha BbIBOJAX €ro Karymku Huxe 0,3-Uy,y pU IEPEMEHHOM
Toke U HUXKE 0,2 Uiy TIPU MOCTOSIHHOM;

—  HE MPOU3BOJIUT OTKIIIOUEHHUE BBIKIIOUATEIS MPU HAMPSKEHUH HA BbI-
BoJ1ax ero katymku 0,55- U,y ¥ BBIIIE;

— HE MPENsATCTBYIOT BKJIIOYEHUIO BBIKJIIOYATEISI MPU HAMPsHKEHUM Ha
BbIBOJAaX €ro KaTymku 0,85-Uy,y U BHIIIIE;

—  MOPEnsATCTBYIOT BKJIIOYEHMIO BBIKJIIOUATEINS] MPU HANPSKCHUU Ha BBI-
Bojiax ero kKarymku 0,3:-Uyyy W HMKE TpU nepeMeHHOM Toke U 0,2-Uyoy U
HUKE TIPU TOCTOSTHHOM.

CB00OOIHbIE KOHTAKThl BCIOMOTATENbHBIX IENEl pacCUYUTaHbl HA HOMHU-
HaJIbHOE HaIPSKEHUE:

e 24...440 B mOCTOSSHHOT'O TOKA;

e 10 500 B nepeMeHHOTO TOKa.

JTlonyckaroT padoty npu HanpsbkeHuu ot 0,7 no 1,2 oT HOMHHAJIBHOTO, pac-
CUMTAHBI B IPOJIOKUTEILHOM PEXKUME HA HATPY3KY TOKOM 6 A.
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5S ABTOMATHYECKHE BBIK/IIOYATEJIN CEPUU A37

Brixitouarenu npeaHazHadyeHbl JJI1 MAaKCHMaJbHOM TOKOBOW 3aIllMThI
ANEKTPUUYECKUX YCTAHOBOK MPHU MEPErpy3Kkax U KOPOTKUX 3aMbIKAHUAX B Iie-
MAX MOCTOSIHHOTO U MEPEMEHHOTO TOKA, /I HEYACTHBIX OMEPATHUBHBIX KOM-
MYTAalM{ 3TUX LEINEH, a TaKkKe IS 3alIUThl 3JIEKTPUUYECKUX LIENEH MpU CHU-
KEHUU HAMNPSHKEHUs O HEAOMYCTUMOM BeNIMYMHBL JlOMycKalT HedacThle
yCKU aCUHXPOHHBIX JBUTATEIEH C KOPOTKO3aMKHYTHIM poTOpoM. B 3aBu-
CUMOCTH OT UCIIOJIHEHUS DKCILUTYaTUPYIOTCS B palOHaX C yMEpPEHHBIM, TPO-
MAYECKUM U XOJIOJHBIM KIIMMATOM.

Asmomamuuecxkue gviknouyamenu A3790 npouzsoocmea Yavanoscko2o
3a600a HU3K080ILMHOU annapamypul « Konmaxkmopy. BeinyckaroTcsi Ha HO-
MUHaJIbHBIE TOKHU 710 630 A. PacmudpoBka nx ycioBHOro 0003Ha4YCHUS J1aHa
Ha puc. S.1.

Texnuueckue mapaMeTpbl BBIKIIOYATENCH NMPUBEIEHBI B Tabnuie 5.1, a
UX 3alUTHBIC XapaKTePUCTUKHU — Ha pUc. 5.4.

JIByX- ¥ TPEXIIOIIOCHBIE BBIKIIOYATEH BBITIOJHAIOTCS B OJTHOM radapu-
Te. OCHAIAIOTCA JOMOJIHUTEIHHBIMU COOPOYHBIMU €AUHULIAMMU:

® HE3aBUCHUMBIM PACLICTIUTENIEM;
HYJIEBBIM PACLENUTENIEM HANPSHKCHUS;
PYYHBIM [PUBOJOM;
PYYHBIM TUCTAHIIMOHHBIM TPUBOJIOM;
AJEKTPOMArHUTHBIM MPUBOJIOM;
® CBOOOJHBIMU KOHTAKTAMH.
CouyeTaHus TOMOJIHUTENBHBIX COOPOYHBIX €AMHUI] YKa3aHbl B Ta0muIe 5.2.

Tabmuma 5.2

JlonoHUTENbHBIE COOPOYHBIE €AMHUITBI BhIKITIouaresneit A3790

KommuecTBO CBOOOIHBIX KOHTAKTOB
pa3MBIKaIOHII/IX I;I%‘]JIII/I{IIII/Ie’I‘Ce’I;vaEIO); He3aBHCHMBII>i
_ acLIEIUTENb
IS BBIKJIv}O‘IaTe CBOBGONHBIX KOH- p
aen TaKTOB Tunowncnonnenue
3aMBEI-
C SIIEK- BBIKJTIOUATEIS
Katomux | € Py*- TpoMmar
HBIM 3aMBbI- a3MBI-
HUTHBIM p K1 K2
MPUBO- TpHBO- KAaIOIIUX | KAIOIIUX
1 2 1 + Bce Tunouncnos-
1 2 1 2 2 + HEHUA
1 2 1 + + A3791b, A3792b,
1 2 1 2 2 + + A3793b, A3794b
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A37 yCIIOBHOE 0003HAYEHUE CEPUH.
9 1o 630 A.

YciaoBHOE 0003HAYECHHE UCIIOJTHEHHUA BBIKJII0YATEIS 10
YMCJIY MOJIOCOB, 0 BUAY YCTAHOBKH MAKCUMAJIbHBIX
pacuenuTesieil TOKa 1 MAKCUMAJILHOM TOKOBOI 3a1uTe:

1B ABYXMOJIOCHBIE, KATETOPUH PUMEHEHUS A
(TOKOOTpaHUUYHMBAIOIIKE) C AIEKTPOMArHUTHBIMU
pacuenuTeIsIMu;

2B TpEXIONIOCHbIE, KATETPUU TPUMEHEHUS A
(TOKOOI'paHUYHMBAOIIKE) C HIEKTPOMArHUTHBIMU
pacuenuTeNsIMu;

3B IBYXITOIIOCHBIE, KATETOPUU IPUMEHEHUS A
(TOKOOTpaHUUYHMBAIOIIME) C AIEKTPOMArHUTHBIMU U
MOJTYNPOBOJHUKOBBIMU PACLICTIUTEIISIMU;

XX 4B TpEexXIOoNIOCHbIE, KATETPUU IPUMEHEHUS A
(TOKOOTPaHUYMBAIOIINE) C AIEKTPOMATHUTHBIMU U
MOJIyITPOBOTHUKOBBIMU PACIICITUTEISIMMU;

3C nByXIOJIOCHBIE, KATETOpUH NpUMeHeHus B
(CesIeKTUBHBIE BBIKJIIOYATEIN) C MOTYIPOBOJHUKOBBIMU
pacUenuTeNsIMU;

4C TpexmnooCHbIe, KaTerpuu NpuMeHeHus: B
(cesIeKTUBHBIE BBIKJIIOYATEIN) C MOJYIPOBOJHUKOBBIMU
pacuenuTesIMu;

7C 1BYXIOJIFOCHBIE, 0€3 MAKCUMAaJIbHBIX paclieNUTeNeH
TOKa (Ha 0a3e CEeJEeKTUBHBIX BBIKJIIOUATEIICH);

8C tpexmnomocHble, 6€3 MaKCUMAJIbHBIX pacuenuTenei
TOKa (Ha 0a3e CEeJEeKTUBHBIX BBIKJIIOUATEIICH).

Knumaruueckoe ucnonnenue (Y, T, XJI) u kareropus

= paszmemienusa no ['OCT 15150.

Puc. 5.1. Cmpykmypa ycioeHo2o 00603HaueHusi aBMomMamuyecKux 8blkarouamenei

A3790
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TexHu4yeckre XapakTEpUCTUKN aBTOMATHYECKUX BbIKiIogarTenen A3790

Tabmura 5.1

VcraBka n
Perynupyemble yCTaBKH MOMIPOBOAHAKOBOTO | 110 TOKY peAC/Ib
pacuenutens (puc. 5.2 u 5.3) npu cpabaThI- Hast KOM-
Homu- Homu- BaHUS MyTalH-
Howmu- . OHHas
Tumowuc- HaJbHOE . | HajbHBIHA JNEKTPO-
Tun BeI- HaJIbHBIH neperpyske KOPOTKOM 3aMBIKaHUH CI0Co0-
MOJTHEHUE Hampsbke- | Yucno TOK pac- MarHUTHO-
KITFOYaTe- Pox Toka TOK BEI- HOCTB, KA
s BEIKJIIOYA- HHE BbI- | TIOMOCOB | -\ | Le’HTess o pactie- (a niepe-
Tenes KITIOYaTe- A I,,, xpar- TTATENS
19, B ns I, Hpii %% | TO TOKY, | Bpene- 0 TOKY, | IO BpeMe- HpH Ko- MEHHOM
KpaTHple | L 1oy | KpaTHbie HH, C; POTKOM TOKE JIeii-
I3 In T I L T sampika- | o o) OMEe
i A 3HAYCHHE)
A3793b 04;0,5; s 4. . | MrH; 0,1;
A3794B nepemen- | 660 , 250:400 | 6. 0.7. 48,12, | BBH5 015000 | 4000 28,6
TOKOOTpa- N 2;3 P 6;7;8;9; P
HBIN 380 630 0,8;0,9; 125 16 10 0,25;0,3; 6300 50.5
B:II;I)‘EII;II/IG 1,0; 1,1 ’ 0,35; 0,4 ;
IMOCTOSIH- 250; 400 | 0,63;0,8; o, o mrH.; 0,1; 2400
A3793b - 440 2 630 1.0 4;8;16 2;4;6 0.2:0.3 3800 110
0,4;0,5; 2:3:4: 5: MmrH.; 0,1; 28,6
A3793C NepeEMEH- 660 2:3 250;400; | 0,6;0,7; 4;8;12; 6 7- 8. 9 0,15;0,2;
A3794C | cenexTus- HBIH 380 ’ 630 0,8;0,9; 125 16 ’ iO’ > 1 0,25;0,3; 50.5
HbIE 1,0; 1,1 ’ 0,35; 0,4 T
MMOCTOSIH- 250; 400; | 0,63;0,8; o, o mrH.; 0,1;
A3793C i 440 2 630 1.0 4;8;16 2;4;6 0.2: 0.3 110
A3797C epeMeH- 660 23 28,6
A3798C o HBIN 380 ’ 630 o o o o o o 50,5
A3797C MOCTOAH= 1 440 2 110
HbIN
A3791b nepeMeH- 660 . 2500; 3200, 28,6
A37925 | TOXOOrPa |y 380 %3 4000;
HUYH- 630 — — — — — 5000; 6300 | 50,5
A3791p | PAOMHe HOSTRT| 440 2 2400;3800| 110




86¢C

Oxonuanue Tadmune! 5.1

Tun BeI- YcraBka
IIpenens-
KJTIOYaTe- Perynupyembie yCcTaBKU MOTYIPOBOIHUKOBOTO | o TOKY
15 pacuenurens (puc. 5.2 u 5.3) npu cpaGarpi- | o KOME
MyTaIlu-
Homu- Howmu- BaHHUA
Homu- . OHHas
Turmnowuc- HaJLHOE . | HaIbHBIH 2JIEKTPO-
HaJILHBIN neperpyske KOPOTKOM 3aMBIKaHUH CII0c00-
MOJIHEHHE HaTIpsIKE- Yuco TOK pac- MAarHUTHO-
Pox Toka TOK BBI- HOCTbh, KA
BBIKJIIOYa- HUE BBI- | IIOJIOCOB LETIUTEIIST TO paclie-
KJIIoJaTe- (Ha mepe-
Tenest KJIIo4are- L A I, xpar- TIUTENS MGHHOM
s, B 1> HBIiA 1, ** 110 TOKY, 1o BpeMe- 10 TOKY, | IO BpeMe- [pH Ko- M
KpaTHbIE « | KpaTHBIC HHU, C; TOKE ICH-
11 HH, c; T} I T #k pOTKOM CTBVIOLIEE
p> p> 7K K 3aMBbIKa- YIOI
3HAYCHUE)
HUH, A
IMOCTOSIH-
A3791Y " 440 2 2400; 3800 50
HBII
630 o - - o . 42 (ynap-
A3792V mepemen- | 660 3 2500; | Hblit TOK)
HbIi 1140 4000 | 25 (ynap-
HBII TOK)

* YcTaBky 0 BpeMeHU cpadaThIBaHUS NIPU NEPErpy3KU yKa3zaHbl IpU 6/, IEpeMEHHOr0 U 51, TOCTOSHHOTO TOKA.
** IIpu I, = I, = 630 A ycraBky 1,1 He npUMEHSATB.

*#% T1o 3akazy ¢ ycrtaBkamu Ty: mra: 0,2; 0,4; 0,6 ¢ mpu TOCTOSTHHOM TOKE.




E==1.1
E=410
E==00 \[ 7%
E=mos e Co
E==07 |g | |as
E==0.6
Eemos 4, 00\ sem| P sE==30s

|—°}

E=304 4E3 2BE=30,1
/
\ L 3 o/ \7

Puc. 5.2. Jluyesas nanenv 610Ka ynpasieHus Noaynpo8OOHUKOBO20 PACYEeNnumelis
nepemenno2o moka MPT3: 1 — 3aenywka enezoa «Tecmy, 2 — nepekmouamenu 6b160pa
yemasok 1,; 3 — nepexmovamenu gvibopa yemagok T, 4 — nepexntouamenu evibopa ycma-
sok I, 5 — nepexmouamenu svibopa ycmaeox Ty, 6 — GbIKIIOUAMENL BLLOEPIHCKU 8PEMEHU
3aWumsl 0Om KOPOMKO20 3AMbIKAHUSL (bICIIYN 6NPABO — GKIIOUEHO);, 7 — BbIKIIOYAMEIlb
3auumvl OM MOKA 6KIIOUEHUSL (BbICIIYN 86€PX — BKIIOUEHO), 8 — GbIKIIOUAMENb 3AUjUnibl
om nepezpysKu (BbICmyn 61€60 — 6KII04EHO)

8 2 7

) &I MPT7;
Q 1.x1-0.8-0.63 ;1684

Puc. 5.3. Jluyesas nanenv 610Ka ynpaeienus noaynpo8oOOHUKOB020 pacyenumens
nocmosanno2o moka MPT7: 1 — saenywka enezoa «Tecmy,; 2 — pyuka evibopa ycmasku
1,; 3 — pyuxa evibopa ycmaexu T,;, 4 — pyuxa evibopa ycmasxu I,; 5 — pyuka evibopa yc-
masku T,; 6 — gvikniouament 6b10epICKU BPEeMEHU 3aujumvl OM KOPOMKO20 3AMbIKAHUSL
7 — gvlkIOYamens 3auumsl om nepecpy3ku; 8 — unouxkamop Hanuuus numanus (MPT7.1
omauyaemcs om MPT7 ycmaskamu epemenu cpabamvléanus 6 30He MOKO8 KOPOMKO20
samvikanus nos. 5: 0,6, 0,4, 0,2 ¢)
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KpaTHOCTB TOKa HArpy3kKu
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Puc. 5.4. Bpemamorxosas xapaxmepucmuxa 6wiKatouamenel nepemeHHo20 Mmokd
A37935 u A3793C, A37945 u A3794C (npedenvi 0mKIOHeHUll YCMABOK CM. 8 MAD-
auye 5.3)
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Tabmuna 5.3

OTKJIOHEHHS YCTaBOK 10 TOKY U BpeMEHHU cpabaThIBaHUS ITOTYIIPOBOIHHKO-
BBIX paclienuresie Boikitouaresnet A3790 npu TemnepaType okpyskaroliei

cpensl (25+£10)°C
HaunmMeHoBaHue mapameTpa 3HaYEHHsI YCTABOK Tpenesr nomycTu-
MOTO OTKJIOHEHHSI
neperpyske 1,25 1,15...1,35
2 1,6...2,4
3 2,4...3,6
VCTaBKY 10 TOKY 4 32...48
cpabarbiBaHus, KOPOTKOM 3aMBIKa- 5 4,0...6,0
KpatHsie [, IpH — 6 48...7,2
7 5,6...84
8 6,4...9,6
9 7,2...10,8
10 8,0...12
4 32...48
ePEIDVIKE 8 6,4...9,6
HEPETpYSE 12 9,6...14,4
16 12,8...19,2
MTH. 0,02...0,04*
YcraBku o BpeMe- 0,10 0,08...0,12*
HU cpabaTbIBaHu4, C, 0,15 0,12...0,18*
P KOPOTKOM 3aMbIKa- 0,20 0,18...0,22*
pomen > 0,25 0,225...0,275*
0,30 0,27...0,33*
0,35 0,315...0,385*
0,40 0,36...0,44*
0,60 0,54...0,66*

* ecnu 10 BO3HUKHOBeHM K3 Tok B I1aBHO# 1ienu 061 He Hrke 0,7 HOMHHAJIBHOTO.

KoHTakThl BCIOMOTaTeNbHON LIENH B MPOJOKUTEIBHOM PEXHUME J0-
MyCKaloT Harpy3ky 4A npu HoMHUHaILHOM HanpsikeHuu 440 B mocTostHHOTO
Toka u 660 B nmepeMeHHOro Toka, MOryT paboTaTh npu HanpsbkeHnuu ot 0,7
70 1,2 oT HOMHUHAIBHOTO.

HeszaBrcumblil pacliienuTeNb U3rOTaBIMBACTCS B ABYX UCIIOJHEHUAX:

e ucnoiHeHue K1 oGecneymBaeT OTKIIOYEHHE BBIKJIIOYATENS MPHU TIO-
Ja4e Ha HETO HAaIpPSHKEHHUS TOCTOSHHOTO WJIM OJHO(A3HOTO MEePEMEHHOTO
TOKa ¥ IPH Tojade CUrHaia (HampspKeHHs) OT OJI0Ka yIpaBlICHUS MOTYIIPO-
BOJHHKOBOT'O PACLIENUTENIS [IPU €r0 CpadaThIBAHUU;
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e ucnoiHeHue K2 obecreymBaeT OTKIIOYEHHE BBIKIIOYATEINS MPHU TI0-
Jadye Ha Hero HanpsbkeHust oT eMKocTH 100 MKD, 3apssKeHHOM HalpsiAKEHUEM
220-350 B.

MakcuMarnbHasi BeTMYMHA TOKA B 1NN KaTYIIKKA HE3aBUCUMOTO PacleUTeNs
3a BpeMsi cpabaThblBaHUs HE JIOJKHA MPEBBINIATh 3HAYEHUM, YKa3aHHBIX B
tabmurie 5.4.

Tabauma 5.4
Toxk KaTyIlIKu HE3aBUCUMOTO paclenuTesns™
Hanpsxenne, B, n pox Toka
Tun sbiicmio- 220 380 440 110 220 24
yaTes
[TepemenHsIit TOK, A [TocTostHHBIM TOK, A
A3790 0,50 1,0 1,75 2,0 1,5 0,2 2,5

* J171s1 BBIKJTFOUATEIIEH C MOYTIPOBOIHUKOBBIMH pacienuTessiMu — He 6oree 0,9 A.

Pacuenurens HyJE€BOro HampsiKeHUsT 00ECIEYMBAET OTKIIOYEHHUE BbI-
KJIFOYaTeNsl IPU HaNpsKEHWHU Ha BBIBOJAAX €ro Karyumku Huxke 0,3 oT HoMu-
HaJIbHOTO TNPU MEPEMEHHOM TOKEe U HUke 0,2 OT HOMHUHAJIBHOIO MPH MOCTO-
STHHOM TOKE.

Asmomamuueckue svikmoyamenu cepuu A3700. CokpalieHHOE YCIIOBHE
obo3nauenne A37XXX. Pacumdposka (puc. 5.5) B nopsiake Hanucanus: A —
ABTOMATUYECKUHN BBIKJIIOYATENh; 37 — HOMEp pa3paboTku; X — MOoAU(UKAIUSI
Y BeJIMYMHA BbIKItouatess: 1 — nepsas, 2 — BTOpas, 3 — TpeThsi, 4 — ueTBepTas,
9 — MmomuduupoBanHbie 3 ¥ 4 BENIUYUHBI; X — UCHOJHEHUE MO BUIY 3alIUTHI
Y YUCILy TTOJIFOCOB: | WK 2 — C 3JIEKTPOMAarHUTHBIMM PACLETIUTEISIMHA; 3 Uiu 4
— C DJIEKTPOMArHUTHHIMA M TOJIYITPOBOJIHUKOBBIMHM PACLIEIUTENIAMU (JJIs1 Ce-
JIEKTUBHBIX BBIKJIIOYATENIEH — TOJIBKO € MOJYHIPOBOJHUKOBBIMU); 5 min 6 — ¢
AIIEKTPOMArHUTHBIMU W TEIJIOBBIMU PACLENUTENSIMU; 7 Ui 8§ — 0e3 MaKcH-
MaJbHBIX paclenureneil (HeueTHble HUPPbl — ABYXIOJIOCHBIE BBIKIIFOUATEINH,
YETHBIE — TPEXIIOJIOCHBIE); X — KIMMAaTUYECKOE HMCIOJHEHHE U KaTeropus
pa3Menienus; b — TOkoorpaHMUMBarOIIME WK BBIIOJIHEHHbIE Ha X Oaze; ® —
HETOKOOTPAaHUYMBAIOIIME HECEJIEKTUBHBIE B (PeHoruiactoBom kopmyce; H —
HECEJIEKTUBHBIE HETOKOOTPAHUYMBAIOIINE MOJEPHU3NPOBAHHBIE.

JIByXTIOJIFOCHBIE BBIKJIIOYATENN MEPEMEHHOTO TOKA UMEIOT TaKUE KE Xa-
PAKTEPUCTUKH, KAK TPEXITOIIOCHBIE.

B tabnume 5.5 npuBeneHpl TEXHUYECKUE JaHHBIC BBIKIIFOYATENICH C T10-
JyIPOBOJHHUKOBBIM pacuenureseMm cepun PII. HomuHanbHbIM TOK 3THX pac-
LENUTENE COOTBETCTBYET HAMOOJbUIEMY OTKAaJIMOPOBAHHOMY II0 LIKaJie
3HAYCHUI0O HOMHUHAJIBHOTO PAa00Yero TOKA [y pas. XAPAKTEPUCTUKA 3aLUTHI
OTpaHWYEHHO 3aBUCHMas, a 1 BeIKItouarened A3790C — tpexcryrneHuarast
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A37 X XX

o003HaYeHUE cepuu

BCJINMYHNHA BBIKIIIOYATCIISL B 3aBUCUMOCTH OT
HOMHMWHAJIbHOI'O TOKA:

1-160 A
2-250A
3-400 A
4-630 A

HUCIIOJIHCHHUC BBIKIIOYATEIA 110 YHUCITY ITOJIOCOB U
YCTaAaHOBKHU pacuenmeneﬁ TOKa

Puc. 5.5. Cmpykmypa ycnoeno2o 060o3nauenus agmomamuiecko20 8blKaouamers
cepuu A3700

(puc. 5.6). IlonynpoBOJHUKOBOE pejie JOMYCKAET IUJIABHYIO PETrYJIHUPOBKY
HOMHUHAJIBHOTO Pabo4ero Toka pacuenurenes Iy ps (Touka 4 Ha puc. 5.6 co-
OTBETCTBYET TOKY CpaOaThIBaHWs TEPErpy3Kd TMPU TMPUHITOM 3HAYCHUU
Iy pas); TOKA cpabaTeiBaHus OTCeUKH I , (Touku b, B, I, /[, E); BpeMenu cpa-
OaThIBaHMA 3ALIUTHI OT IEPETPY3KHU [ ; IPH TOKE 0-1, pes (TOUKM K, U, K);
BpEMEHU cpabaThIBaHUSI OTCEUKH . , (TOuku JI, M, H) nisi CeNeKTUBHBIX BBI-
kitouareneil. [IyHKTUpHBIMU JTUHUAMH 0003HAUYE€HAa XapaKTepUCTHUKA Hece-
JIEKTUBHBIX BBIKJIIOUaTesied B 30He TOKOB K3. Brikitouarenu MOryT mocTaB-
TSAThCs 0€3 3alUThI B 30HE IEPETPY3KHU.

JIiist BBIKITROUATEIe MEPEMEHHOTO TOKa ¢ MOJIYNPOBOJHUKOBBIM paciie-
nutenem cepun PII nomyckaeTcsi yBenuueHHEe BpPEeMEHU CpaOaThIBAHUSI OT-
CEYKH, €CJIU 10 BO3HMKHOBeHMs K3 Tok B riaBHOH nenu 611 MeHee 0,7-1; pas.
JIns HECENEeKTHMBHOTO TOKOOTPAHWYMBAIOLIETO BBIKIKOYATENS YBEJIHMUYCHHE
BPEMEHU BO3MOKHO B 30H€ 3HaueHu TokoB K3 oT /. , MOIynpoBOIHUKOBOIO
pacienuTeNs 0 YCTaBKU cpabaThIBaHUSI SJIEKTPOMATHUTHOTO PACIICTIMTEIIS.
[Ipu 5TOM Bpemsi OTKIIOUYEHHUS onpenenseTcs KpuBbimu 1, 2, 3 (puc. 5.6), co-
OTBETCTBYIOIIMMU IpoTekanuio Toka K3 mo ogHomMy, IBYM WM TPEM MOJIIO-
cam BbIKTIouaTens. J{s onpeneneHus: BpeMeHr cpabaThIBaHUsI CEIICKTUBHOTO
BBIKJIIOUATENS HYKHO BPEMS, OITPEICICHHOE 10 KPUBBIM 1, 2, 3, CpaBHUTH CO
3HAYCHUEM [, , 11O IIKAJIE U IPUHATH OOJIbIIEE U3 HUX.

ITonynpoBoauukoBslii pacuenurens PII He pearupyer Ha anepuoauye-
CKYIO0 COCTaBJISIFOILYIO ITyCKOBOTO TOKA 3JIEKTPOJBUTATENICH B TEUCHUE OJIHO-
ro nepuona. Koagduuuent Bo3spara pene cocrasisier 0,97-0,98. Pazopoc
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Tabmuna 5.5

TpexnomntocHble aBTOMaTHYecKue BbikitoyaTenn A3700 ¢ moiympoBOAHUKOBBIM PaCLiEIUTEIEM
Ha HanpsbkeHue 10 660 B

Homu- YcTraBku noynpoBOJHUKOBOTO pacuenutens P11 Tok cpaba-
HATBHBL bazoBsrit Perynupyemsbie Ha mikanax PII 3HaueHus teiBanus | [IKC** | OIIKC**
TI/IH TOK BEI- HOMHUHAJIb- P ]C . 3J'I€K”[‘p0- B LICIIN B IICIAU
nouarens | AP TOK I A = o .o G, : marauTHO- | 380 B, | 380 B,
I A L A . pabs I c.0 € H%? TOKE | 1, s TO pacrie- KA KA
H. B - p20 1. pab nurens, A
250 200 160; 200; 250; | 2:3;5; | 0,1;025; | , o. B o
A3734C 400 320 250:320:400 | 7:10 04 | #8161 125 50
400 320 [250;320:400
A3744C 630 500 |400; 500; 630 01 095 — 60 —
250 200  |160; 200; 250; Y 1111 125
A3794C 400 320 |250; 320:400 ’ — > =
630 500 |400; 500; 630 50,5 57
A3714B 32 20; 25; 32; 40 18 —
160 63 40; 50; 63; 80 — 1600 36 —
125 |80; 100; 125; 160 | 5. 3. 5. 75 125
A3724B 250 200 |160; 200; 250 7:10 — | 816 125 2500 80 150
250 200  |160; 200; 250;
A3734B 400 320 |230) 320.400 — 4000 100 150
400 320 |250;320:400
A3744B 630 500|400 300, 630 — 6300 100 150
250 200  |160; 200; 250; 4000 1111 150
A3794B 400 320 |250;320:400 — 4000 > =
630 500 |400; 500; 630 6300 50,5 63

* Beikirouarenu A3790C mpu Toke 6onee 20 KA (neiicTByroliee 3Ha4eHUE) OTKIIIOYAIOTCS 0€3 BBIIEPIKKH BPEMEHH.
** TIKC u OIIKC BbIpakeHs! Ui Bcex BbIKmodareneil (kpome A3790) MrHOBEHHBIM 3HAUEHHEM YAapHOTO TOKa, a Uit A3790 ykazaHbl 1poObI0, B YHCINUTEIIE KOTO-

poii — HanOoIBIIast BKIFOYAIOIIas CIOCOOHOCTH (yIapHBINA TOK), B 3HAMEHATENE — HAaUOOIBIIIast OTKITIOYAI0MIasi CTOCOOHOCTH (IeCTBYOIIee 3HAUCHHE).




f, C
A
500
|
—R
|
100 |
! N
50— AVAN
H N\
i ANANL N,
0
5-8—;————-————-——— N T
L — T INE T
I \
|
|
1 : oB .B .F OI[ oE
0,5 J1
1 S K/I
25— .
i T~ ‘;t\ TT+ ‘-(i—l_l
. = et . ==
S R R
0,05 — ' : Pl ———
!
I
0,01 —
1 1,25 2 3 4 56 78910 1/1

H. pab

Puc. 5.6. 3awyumnuvie xapakmepucmuxu asmomamuyeckux svikatouameneu A3700

nepemMeHH020 MoKa C NOJYNPOBOOHUKOBbIM PACyenumesiem.
Cenexmuenvie svikniowamenu A3794C npu moxe 6onee 20 kA (Oeticmayroujee 3nauenue)
OMKIIOUAIOMCSL 6e3 BblOEPIHCKU BPeMeHU
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10 TOKY cpabaThIBaHMs 3aBHUCUT OT TEMIIEpaTypbl OKPYKaIOIIEeH Cpebl, ycC-
TaBKU Mo mikane, Buna K3 uiaum neperpys3ku (0JHO-, ABYX-, TPEXIIOIIOCHOE),
HO He mipeBbImmaet +£30% s 1., u £20% mns /. .. Pa3dpoc mo Bpemenu cpa-
OateiBanusa nipu K3 1t celleKTUBHBIX BbIKIIOUareneit cocrasisieT +0,02 c.
JlnutensHOCTh MpoTekanust Toka K3, mpu koTopoii ere He cpabaThiBaeT ce-
JIGKTMBHAs OTCEYKa, COCTaBJisieT mpu ycrtaBkax mo mkaie 0,1; 0,25 u 0,4 ¢
coorBeTcTBenHO 0,05; 0,17 1 0,32 c.

TexHuyeckre XapakTePUCTUKU BBIKIIOUATENIEH TOJIBKO C JJIEKTpoMar-
HUTHBIMU PACUENUTENSIMU MIPUBENICHBI B Ta0muie 5.6, a ¢ 2JIEKTpOMarHuT-

HBIMH U TEIJIOBBIMH pacLENUTeNsIMU — B Tabmauue 5.7.

Tabmuma 5.6

TpexnomrocHeie aBTOMaTndeckue BoikirogaTenu A3700 nepeMeHHOro ToKa ¢
AIIEKTPOMArHUTHBIMH PaCLENUTENIMU

Kimoda- | Ly 5 A |1 paci, A Ico, A mu 380 B | merm 330 B
TeIA V napHeblii TOK, KA
Brikmtouarenu Ha HanpsixeHue 10 660 B
80 400 36 —
A3712B | 160 160 630; 1000; 1600 75 125
A3722B | 250 250 1600; 2000; 2500 80 150
A37326 | 400 400 2500; 3200; 4000 100 150
A3742B | 630 630 4000; 5000; 6300 100 150
A3792Bb | 630 630 2500; 3200; 4000; 5000; 6300 111,1 150
Brixmouarenu Ha Hanpsikenue 10 380 B
80 400
A37120] 160 160 630; 1000; 1600 25 28
A3722® | 250 250 1600; 2000; 2500 35 38
400 2500; 3200; 4000
A373201 630 | g3 4000: 5000: 6300 >0 >3

XapakTepucTuKa 3allluThl aBTOMAaTOB ¢ KOMOMHUPOBAHHBIM paclenuTe-
JIEM — OTPaHUYEHHO 3aBUcUMad (puc. 5.7). DTU pacUenuTeNn UMEIOT HEpery-
JUpyeMble yCTaBKH cpabaTbiBaHud. TeroBble paclenUTen OTKAINOPOBaHbI
npu Temneparype okpyxatouieit cpeast 40°C 1 OJHOBPEMEHHOM MPOTEKAHUU
TOKa MO BCeM TpeM moiitocaM. OHU HE BBI3BIBAIOT CpadaThIBaHMsI BBIKIIIOYA-
TEJs IPU HOMUHAJIBHOM TOKE PACLIEMIUTEINSL; MOTYT BbI3bIBaTh CpabaThIBAaHHE
npu ToKe 1,057, pacyy HE MEHEE YEM 3a 2 Yaca IpU Ha4yajle OTCYETa OT XOIOJIHOIO
COCTOSIHMS BBIKJIFOUYATEsIsl; BBI3BIBAIOT CpadaThIBaHME NPH TOKE 1,25-; pacn
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Taomuna 5.7

TpexnostocHble aBTOMaTnuueckue BoikioyaTean A3700 mepeMeHHOro Toka ¢
AIEKTPOMArHUTHBIMU U TEIUIOBBIMH PaCLIEIUTENSIMU

HoMmuHansHEBIN IIKCBue- | OIIKCB
Tun BuI- [. A | TOK TEmioBoro I, I A mu 380 B | e 380 B
Kkmouarens | P pacLenuTens L, e €«
Lo pacs A P V napHebli TOK, KA
Brikmtouarenu Ha HanpsixeHue 10 660 B
16 5.5
20 630 10 —
25 15
32;40 20
A3716b 160 50: 63 1,15 30 B
80 630; 1600 45
100; 125 60
160 75 125
160 65
A3726b 250 200; 250 1,15 2500 75 150
250 2500 65
A3736b 400 320 1,15 3200 100 150
400 4000 100
250 2500 65
320 3200 70
A3796H 630 400 1,15 4000 70 150
500 5000 70
630 6300 70
Brixmrouarenu Ha Hanpskenue 10 380 B
16 5,5
20 630 10
25 15 _
A37160D 160 1,15
32; 40 20
50; 63; 80 630; 1600 25
100; 125; 160 25 28
A3726D 250 160; 200; 250 1,15 2500 35 38
250 2500
320 3200
A37360D 630 400 1,15 4000 50 53
500 5000
630 6300
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Puc. 5.7. Cemeticmso 3awyummnvix xapaxmepucmux svikurouameneti A3700 c
KOMOUHUPOBAHHBIMU (MEPMOOUMEMATIUYECKUMU U INEeKMPOMALHUMHBIMU)
pacyenumensiMu 8 UCHOJIHeHUAX mokoozpanuyusaouem — A3700b u
Hemokoozpanuyusarowem — A3700D

Ipumeuanusa: 1. Ha kpusvix ykazanvl HOMUHATbHbIE MOKU pacyenumeneti u yCmasKu
moka cpa6amb16aHuﬂ UX SJIEKMPOMACHUNIHBIX I/IEMERMOB.

2. Pacyenumenu ¢ Homunanouoimu moxamu 32—160 A exnrouumenvho 015 8blKIIOUaAmMe-
netl 1-1i enuyunbl nO 3aKA3y NOCMABIION C YCMABKAMU MOKA MCHOBEHHO20 Cpabamulea-
Hus 630 unu 1600 A.

3. Kpusvle npueoonvi kax 0151 mpexnontoCcHbIX, max u 0isk OOHONOMIOCHBIX 8bIKIIOUAME-
Jiell nepemMenHo2o U NOCMOSIHHO20 MOK08 npu memnepamype oxkpysrcaioujeti cpeovt 40 C u
NPOXO0JHCOeHUU MOKA NO 8cem Pazam (ROIIOCAM) 8bIKTIOUAMET.
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MEHee YeM 3a 2 yaca IpH OTCYETE OT HAarpeToro coctosiHus. Pa3dopoc no Toky
cpabaTbIBaHUs DJIEKTPOMArHUTHBIX PACIICUTENCH COCTaBISET IS HOBBIX
BbIKIIIOUaTene +15%, a st ObIBIIMX B 3KcIuTyaTanuu +30%.

CoOcTBeHHOE BpeMsI OTKJIFOUEHHUS BBIKIIOYATENSI 3JIEKTPOMArHUTHBIM
pacuenuTesieM 3aBUCUT OT 3HaueHus Toka K3 u BemWuYuHBI BBIKJIFOYATENS.
[Ipu Tokax, OaM3KUX K mpenaenbHbiM, oHO MeHee 10 mc. [lonHoe Bpemst oT-
KJIFOYEHHUS TOKOOTPAHMYMBAIONIMX BBIKIIOYATENCH MPU OTKIIOYEHUHU Tpe-
JIEbHBIX TOKOB COCTaBJsieT okojio 10 Mc, B Hayaie XapakTepUCTHUKUA TOKOO-
rpaHuyueHus — oKoyo 15 mc. JJiss HeTOKOOTrpaHWYMBAIOIIMX BBIKIIIOUATENEH
pu TOKe, OIMYKOM /. ,, TIOTHOE BpeMs OTKJIIOYeHHS He mpeBbimmaet 40 mc,
MIpU YBEJIUYEHUN TOKA OHO YMEHBIIIAETCS.

XapaKTEepUCTUKN TOKOOTPAHMUYECHUS aBTOMATUYECKHX BBIKIIIOYATENICH
A3700b nanbl B TabauIe 5.8, a HEAaBTOMAaTUYECKUX BEIKIIIOYATEIECH — B Ta0-
quare 5.9.

Tabnuma 5.8
OpuUEeHTUPOBOYHBIE XaPAKTEPUCTUKU TOKOOTPAHUUCHUS] aBTOMATUUECKUX
Bbiktouarenei A3700b B uenu 380 B

THII BEI- Orpanndennbiii Tok K3 (ammuntyna), KA, Mpu 0KuaaeMoM
KITFO9a- toke K3 (ammutyna), kKA, paBHOM

TeJI 10 20 30 40 50 60 70 80 90 | 100 | 110
A3730b

A3740b | 10 20 27 32 36 40 44 48 52 55 60
A3790b

A3720b6 | 10 15 22 27 30 31 32 — | — | — | —
A3710b| 8 12 17 20 23 25 26 — | — | — | —

Tabmuna 5.9
TpexmnomtocHbie HeaBTOMaTHYeCKHE BeIKIFOUaTenn A3700 mepeMeHHOTO TO-
Ka (0e3 MaKCUMaJIbHBIX pacIeTUTENCH )

Tepmuueckas DnexTpoauHaMuuecKas
Tun Lis A o 2 o
CTOMKOCTB, KA™-C |CTOMKOCTH (aMruiuTyaa)*, kA

A3718b; A3718® 160 6 2,5
A3728b; A3728® 250 15 3

A3738C 400 250 50

A3748C 630 360 60

A3798C 630 130 40

* Jlns Bcex BeIKItouareneit, kpome A3798C, ykazaHHO 3HaU€HHE TOKA JIEKTPOAMHAMUYE-
CKOTro oTOpoca (Ipebe3ra) KOHTAKTOB, ITPH MPEBBIIICHUH KOTOPOTO MOXKET BOSHUKHYTh HX
IpUBapyBaHue (MEXaHU3M BBIKJIIOUATENsl OocTaeTcsa BKItoueHHBIM). [Jnst A3798C ykazaHo
3HAYCHUE TOKA JICKTPOJANHAMHUYECKOTO PACHENHUTENS (BBIKIIIOYATEIh OTKITFOUACTCS).

309



6. MOAYJIBHBIE ABTOMATHYECKHUE BbBIKJIIOYATEJIN BM

[Ipenna3zHayeHbl 7Sl 3aIIUTHI AJIEKTPUUECKUX IIETeH W MOoTpeouTenen
AIEKTPUYECKON SHEPTUH OT TOKOB KOPOTKOI'O 3aMBIKAHHS U TOKOB IIEPETPY3-
KM, POBEJEHUS TOKa B HOPMAJIbHOM PEXHME, a TaKXe UIsl HEYACTHBIX (10
30 pa3 B CyTKHM) OIEpPATUBHBIX BKIIOUYECHUN U OTKIIOUEHUHN AJIEKTPUUYECKHUX
Lened M pacCUuTaHbl JUIsl SKCIUTyaTallMd B AJIEKTPOYCTAHOBKA OBITOBOTO U
MIPOMBILJIEHHOTO Ha3HaueHus ¢ HanpspkeHueM 1o 400 B mepemeHHOro toka
yacToThsl 50 I'm.

BrikmtoyaTenu BBITYCKAaIOTCS B MOJAYJIBHOM MCIIOJHEHUU C IIUPUHOU
MonayJsia 18 MM M ycTaHaBiIMBaroTCs Ha craHaaptHyro 35 mMm DIN-—peliky B
KOMILUIEKTHO-PACIPEACIIUTENbHBIX YCTPOUCTBAX.

Ocobennocmu:

e IloaBMXKHBIA KOHTAaKT M3TOTOBJIEH U3 CIENUAIBHOTO TYIOIUIABKOTO
CIUTaBa W MOKPHIT cepedpoM. Ha HEMOIBM)KHOM KOHTAaKTE YCTAaHOBJICHA Ha-
KJIaJKa W3 CIELHAIbHO MOJOOpaHHOW cepedpocosiepKalleidl MeTalioKepa-
MUYECKOM KOMIIO3HMIIMM, YTO MO3BOJIAET OOECIEYHTh KOHTAKTHOM Mape Ha-
JIEKHOCTh KOHTAKTUPOBAaHUS U 3 (PEKTUBHOCTH AyrOraiieHusl.

e TemnoBoil pacienuTeNb MPEACTABISIET COO0NW OUMETATIIMYECKYIO
IJIACTUHY, W3TOTOBJIEHHYIO W3 BBICOKOKAYECTBEHHOIO MaTepHala U Ipo-
HIEIIITYIO MOJHBIM TEXHOJIOTUYECKUN UK TepMooOpadboTku. Mcnonb3yroTes
MaTepHalbl, TapaHTUPYIOIINE BBICOKYIO CTA0MJIBHOCTH 3alMTHBIX XapaKTe-
PHUCTHK.

e [Hupokwuii BEIOOP MCHOTHEHUH M0 HOMHUHAIBLHBIM TOKaM W THUIIaM 3a-
muTHBIX Xapakrepuctuk: B, C, D — nns aBromatoB BM63; B, C, G, L — nna
BM40; 6e3 makcumanbHBIX pacienureneid Toka — BM40P.

Tun B — npumeHsieTcs 175 3alUThl pACIPEAECTUTEIbHBIX U TPYIIOBBIX
LEeNel aAMUHUCTPATUBHBIX M JKWIBIX 3[JaHUW TOJBKO MPU aKTUBHBIX HATpPy3-
KaX, TAKUX KaK 3JIEKTPOHATPEBATENN, KUMISITUIIbHUKH, SJIEKTPOILINTHI.

Tun C — npuMeHsieTcsl 1JId 3alIUThl PACIPENEIIUTENIbHBIX U TPYIIOBBIX
uernel aIMUHUCTPATUBHBIX U KWIbIX 3[aHUI ¢ HArpy3KaMH, TAKUMHU KakK OC-
BEILICHHE, PO3ETKHU.

Tun D — npumensieTcs 11 Harpy30K ¢ OOIBIIUMH TTyCKOBBIMH TOKaMH,
HarpuMep, AJIs 3allUThl, TyCKa U OTKJIIOUEHHS DJIEKTPOJBHUraTesieid, TpaHc-
dbopmatopos.

Tun L — npumeHsercs Mg 3aliUMThl U3MEPUTENBHBIX LEINEH, Lernen
YIIPABJIEHUS U APYTUX CETEN C BBICOKUM COMPOTUBIICHHUEM.

Tun G — npumeHsieTcsl s 3allUThl IPOMBIIUICHHBIX 3JIEKTPUUYECKUX
IIETICH, JIaMIT, TpaHC(POPMaTOPOB.

e  [Hupoxwii muana3oH padounx Temrieparyp: ot munyc 60°C no mmoc 40°C.
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be3zonacHbie 3aKMMBI 00ECIICUMBAIOT: 6I)ICTp06 IIOAKJIFOYCHUC, BO3-

MO>XHOCTb OJIHOBPEMEHHOT'O TMOAKIIOYEHUSI MIHMHBI U THOKOTO MPOBOJHHKA,
creneHp 3auuThl [P20.

Cmpykmypa ycio8no2o obo3nadenus evikaouamenel muna BM npuse-
JIcHa Ha puc. 6.1.

BM XX —X X X XX — XX + XX — YXIJI3
Tun Hucno X —npu | Tun  [Homuna-{ Koncrpyk- |Ycnosuoe |Kinmaru-
BBIKJIIOYA-  |TIOJIFOCOB:|HAIWYWH | 3aIUT- | IBHBIA |THBHOE HMC- [0003HaYe- | YECKOE HC-
Tens: 40,63 (1, 2, 3,4 | 3amuThl | HOM Xa-| TOK MOJHEHHUE |HHE KOJH- |IOJIHESHUE
BO BCEX | pakTe- H1, H2, H5| gecTBa 11e-
TMOJTIFOCAX] PUCTHU- (mpu HaU- | pEKITIOYAL0-
N —ipu | ku: YUH HE3a- |IOMMX KOH-
Hammuun| B, C, BHCHMOI'0 |TakTOB MO-
mesamu- | D, L, G pacuenure-| a1y cBo-
LIEHHOTO J151) OOJHBIX U
oJIroca CUTHAJTbHBIX
KOHTAKTOB:
211

Puc. 6.1. Ycnosnoe obosuauenue gvixnovamenein muna BM

IIpuMmep 3anucu 0003HAYEHUS! YETHIPEXIOJIOCHOIO ABTOMATHYECKOIO
BbIKIIoUaTenss BM63 ¢ 3amuTHON Xapakrtepuctukod thuna C, TpeMs 3aiiu-
MIEHHBIMU MOJIIOCAMM Ha HOMHUHAIBHBIA TOK 40 A: BpikiIrouateahb BM63—
4NC40-YXJI3.

Asemomamuueckue eviknouamenu BM4(0. OcCHOBHBIE TEXHHUYECKUE JIaH-
HbIE BBIKJIIOUATENIeH MpUBEACHBI B Tabuuile 6.1, a UX 3alIUTHBIE XapaKTepu-
CTUKH — Ha puc. 6.2.

B BBIKITFOYATEINSAX C 3AIIUTHOM XapaKTEPUCTUKOMN B:

® DJIEKTPOMArHUTHBIN paclenuTesh cpadaThiBaeT B quana3one (3—5) Loy
® TEIUIOBOM paclENuTeNb HE cpabaThiBa€T B TEUEHHUE Yaca MPU TOKE
1,13-1,0y ¥ cpabaThIBaeT B TCUCHHE Yaca npu Toke 1,45-Loy.

B BhIKITIOUATENAX € 3alIMTHON XapakTepuctukoi C:

® 3JICKTPOMATHUTHBIN

(5_1 O).IHOM;

pacuenurenb

cpabaTbiBaeT

B

JIAAIa3oHe

® TEIUIOBOW pacIenuTeNb HEe cpabaThlBaeT B TEUEHHE 4Yaca MPU TOKE

1,13-1,0y ¥ cpabaThIBaeT B T€UEHHE Yaca npu Toke 1,45:-Loy.
B BBIKITIIOYATENSAX € 3AIIUTHOM XapaKTEPUCTUKOM L:

® 3JICKTPOMATrHUTHBIN

(392_498)'IH0M;

PaCuCIINTCIIb

311

cpabaTbiBaeT

B

AUaria3oHe



(483

TexHuyeckne XxapakTepUCTUKH BbIKItouaTeneit BM40

Tabmura 6.1

HaumenoBanue nmapamerpa

BM40

BM40P

Tur 3a1UTHON XapakTepHu-
CTUKH

B,C

L,G

Yuciio moJirocoB

2

1

2

3

| 2

HomunansHOE Hanpske-
Hue, B, B uenu nepeMeHHo-
ro Toka gacToThl 50 I'g

1
%400

230

400

230

400

230

400

HomunansHbIe TOKH, A

2,3,4,5,6,8,13, 16, 20, 25, 32, 40

2,3,4,5,6,8,10, 13, 16, 20,
25, 32, 40, 50, 63

40, 63

HomunaneHas npenenbHas
HauOOJIbIIas OTKII0YAI0-
1as CrocoOHOCTh, Icy, A

4500 (Iyon <32 A)
3000 (Zyon > 32 A)

6000 (Lyon < 32 A)
4000 (Zow > 32 A)

HomunanwsHas pabouas
HanOOJIbIIas OTKIIOYAL0-
1asi CIIOCOOHOCTH, Ics, A

100% Icy

75% Icu

HomuHanbHbI KpaTKoBpe-
MEHHO BbIICP KUBAEMBIii
(CKBO3HOIA) TOK MPHU JUTATETb-
HOCTU IpoxoxieHus 1 ¢, A

1500

HomuHanbeHas BKiIrouaro-
1asi crrocoOOHOCTH B YCIIO-
BUSIX KOPOTKOT'O 3aMBIKa-
HUS TIpU KOdPPUITUEHTE
moitHocTtu 0,90+0,05, A

800

JlonosmHuTenbHbIe YCTPOMCTRA:
— HE3aBUCUMBIN pacLICIATEN b,
— BCIIOMOT'aTeNbHBIE KOHTAKThI
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® TEIUIOBOW pacIenuTeNb HE cpabaThlBaeT B TEUEHHE 4Yaca MPU TOKE
1,05-1,,0 ¥ cpabaThIBaeT B T€UCHHE Yaca Npu TOKeE 1,31,
B BeIKITIOUATENAX € 3aIIMTHON XapakTepucTukou G:
® DJICKTPOMATHUTHBIM  pacuenurenb cpabaTbiBaeT B JUana3oHe
(6,4-9,6) L1
® TEIUIOBOM paclEeNnuTeNib HE CpabaThiBa€T B TEUEHHUE Yaca MPU TOKE
1,05-1,,0y 1 cpabaThIBaeT B TCUCHHE Yaca Mpu Toke 1,31,

HexoTopble u3 BBIKIIOUATENICH OCHAIAIOTCA HE3aBUCUMBIM paclUElnTe-
JIEM ¥ MOJTyJIEM BCIIOMOTaTeIbHBIX KOHTAKTOB (Ta0I. 6.1).

HezaBucumblil paciienurens MpeaHa3HA4YeH AJ JUCTAHIIMOHHOTO OT-
KJIFOUEHUSI BBIKJIIOUATEIIS NP MOJadye HanpsbKeHust Ha ero oomotky. Ipen-
CTaBJIIET COOOM DJIEKTPOMArHUT ¢ MHOTOBUTKOBOW KaTYIIKOW HAIPSKEHUS.
TexHuueckue xapakTepuCTUKU MPUBEEHBI B Tabmuue 6.2.

He3zaBucumelil pacuenurens BCTPaMBaeTCs B HE3ALIUIIEHHBIN I10JIIOC
BBIKIIFOYaTens (puc. 6.3).

Tabmuna 6.2
TexHuuecKne XapakTepUCTUKU HE3aBUCUMOTO PACLICITUTES
HanmenoBanue napamerpa YucneHHoe 3Ha4YCHHE

HomunanbHoe pabodee HanpsiKEHUE B IIEH T1e- 230
pemeHHoro Toka yactotsl 50 ', B
MuHuManbHOE HalpshDKeHue cpadaTbiBanus, B:

— ucnoiHenue H1 35

— ucnionHenue H2 u HS 100
JImuHa BBIBOJIOB KaTYIIKK HE3aBUCHUMOTO paclie-
MIUTENSA, MM

— g ncunonHenus H1 n H2 80£10

— st ucnosinenuss HS 190£10
Bpems oTKIr0YEHHS BBIKIIFOYATENIEH 0 BO3ICH- 0.02
CTBHEM HE3aBHCHMOTO pacIenuTes, He 0olee, ¢ ’

HoMuHasibHbIe TOKM MaKCHUMaIbHBIX paclienuTeNield aBTOMATOB C He3a-
BUCUMBIM pacuenuteneM: 10, 16, 20, 25, 32, 40 A.

Mopynb BcioMoraTelbHbIX KOHTAKTOB (Ta0i. 6.3) ClOyXWT s yKasa-
HUS COCTOSIHMS TJIaBHBIX KOHTAaKTOB aBTOMATHYECKOTO BBIKIIIOYATEIS (3aMK-
HYTBHl WM Pa30MKHYTHI) W TpPEIHA3HAYECH JJIsI KOMMYTAIlUM BCIIOMOTATEIb-
HBIX 1IeTIEH yIpaBJICHUS U CUTHAJIM3AIMHU TPU U3MEHEHUH KOMMYTAI[MOHHOTO
COCTOSIHMSI BBIKJIFOYATENA. DJIEKTPUUECKUE CXEMbl BBIKJIIOUYATENIEH ¢ MOAy-
JIEM BCIIOMOTATENbHBIX KOHTAKTOB MPUBE/ICHBI HA puC. 6.4.
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Puc. 6.3. Dnexmpuueckas cxema 08yXnontoCHo20 GbIKIIOYAMENS C OOHUM 3aUjU-
WeHHBIM NONOCOM U BCMPOEHHBIM 8 He3AUUUIeHHBIL NOJIIOC He3A8UCUMBLM paclye-
numenem HanpsiCceHus

Tadmuna 6.3
TexHuuecKne XapaKTePUCTUKU MOJTYJISl BCIOMOTaTEeIbHBIX KOHTAKTOB
HaumenoBanue napamerpa YucyieHHoe 3HaUCHHUE

HomunanbHoe pabodee HanpsiKEHUE B IIEH TIe- 230
pemeHHoro Toka yactotsl 50 ', B
HomunanpHbIi paboduii Tok, A 3
HomunaneHoe HanpsikeHue no u3onsiuuu, B 300
HomuHanbHbIN yCIOBHBIM TOK KOPOTKOT'O 3aMbl-

1000
KaHus, A

2

CedeHue MOAKIIOYaEMbIX ITPOBOIHUKOB, MM 0,5...1,5

OuepTanus npoduist MOTYJIsI BCIOMOTATEIbHBIX KOHTAKTOB TTOBTOPSIIOT
ouepranus aBromara. lllupuna moaysnsa — 9 mm, crenens 3amuThl — [P20.

Asmomamuueckue svikntouamenu BM63. IX TeXxHUYECKUE AaHHBIC TIPU-
BeJIeHbI B Tabnmiie 6.4, a 3alIUTHBIC XapaKTEPUCTUKHA — Ha pHC. 6.5. [lnanazo-
Hbl cpabaThIBaHUSI AJIEKTPOMATHUTHBIX paclENUTENe yKa3aHbl Ha puc. 6.5.
TeruoBble paclenUTeNy BCEX BBIKIIIOUATEEH He cpabaThIBalOT B TEUCHHE Ya-
ca npu Toke 1,13-I;,, U cpabaThIBAIOT B TEUCHHE Yaca pu Toke 1,45-1,,.

HeszaBucumbIM pacuenuTesieM OCHAIIAIOTCS aBTOMAaThl ¢ HOMUHAIbHBIM
TOKOM MakCHMajbHbIX pacuenureneit 10, 16, 20, 25, 32 u 40 A. VX TexHu-
YeCKHe JaHHBIC aHAJIOTMYHBI JIaHHBIM BhIKIIOUatenern BM40 (taba. 6.2).
DJIeKTprUYecKasi CXeMa BBIKJIIOYATeNs ¢ He3aBUCUMBIM PACIICIIUTENIEM MPUBE-
JIeHa Ha puc. 6.3.

Mopynb CBOOOAHBIX M CUTHAJIbHBIX KOHTAKTOB MpEIHA3HAYEH JJIsl PHU-
MEHEHHSI BO BCIIOMOTaTEIbHBIX IEMAX YIPABICHUS MEPEMEHHOTO U TTOCTOSH-
HOTro Toka (Tad. 6.5).
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Taomuna 6.4

TexHuyeckre XapakTEpUCTUKN aBTOMAaTHUECKUX BbIKIIouaTesneit BM63

HaunmenoBanue nmapamerpa

3HayeHue mapamerpa

Tun 3amuTHON XapakTepu-
CTHKHU

B,C,D

Hucno nosirocoB 1 2 3 \ 4
HomunaneHOE HanpsikeHue,

B, B uenu nepemMeHHOro To- 23%00 230 400

ka yactoTsl 50 I'g

HomunansHbIe TOKH, A

1,2,3,4,5,6,8,10, 13, 16, 20, 25, 32, 40, 50, 63

HomuHaneHas npenenbHas
HanOOJIBIIAA OTKIFYAr0IIAs
CIIOCOOHOCTD, Icy, A

6000

Homunanenas pabouas
HauOOJIBIIIAs OTKIIFOYAIOIIAs
CIIOCOOHOCTB, Ics, A

100% Icu

JlonosmHuTeNnbHbIE YCTPOMCTBA:
— HE3aBUCHMBIN PaCICTIUTENb,
— BCIIOMOTaTeNIbHbIC KOHTAKThI

f, ¢

1000

1004

T HE L

10l

=
1l
1
i

0,1

‘ﬂ\

0,01

C

2 2
~ [~

57 10

20 [/IHOM

Puc. 6.5. Bpemsaimokosvie xapakmepucmuxku agmomamuieckux svikmovyameneu BM63
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CB0OO/IHBIE KOHTAKThl MOTYT MCHOJB30BAThCSl B CUCTEMAaX aBTOMATHUKHU
JJIS CUTHAJIM3AIMK O TIOJIO’KEHUH TVIaBHBIX KOHTAKTOB aBTOMATUYECKOTO BbI-
KJIIOYaTesisi IPU BKIIIOUEHUH (BBIKJIIOUEHUH) BPYUHYIO, a TAKXKe IOCJIE aBTO-
MaTHYECKOI'0 pa3MbIKaHUs, BBI3BAHHOTO MEPErpy3Koi MM KOPOTKUM 3aMbl-
KaHHEM.

CurHanpHble KOHTAKTBl MOTYT MCIIOJIb30BAThCS B CUCTEMAaX aBTOMATHUKH
JUIS CUTHAJIM3AallMA CpabaThIBaHUS aBTOMATUYECKOTO BBIKJIIOYATENSI TOJBKO
MOCJIe aBTOMATUYECKOro pa3mbikaHus (puc. 6.6). OYHKIUIO CUTHAJIBLHOTO
MEPEKITIOYAIOIIET0 KOHTAKTa MOXXHO H3MEHUTH TIPH TIOMOIIN YITPABJISIFOIIETO
sJeMeHTa (MOBOPOTOM OTBEPTKOM) Ha (PYHKIHMIO CBOOOTHOIO MEPEKIIIOYAI0-
IETO KOHTAKTA.

Ouepranus npoduist MOAYJsi CBOOOJHBIX M CUTHAJIBHBIX KOHTAKTOB I10-
BTOPSIIOT ouepTaHusi npodwuis aBromara. [lupuna moayns 9 mwm, creneHb
3amuThl — [P20, kpenurcst ¢ JeBOM CTOPOHBI anmnapara caMOHape3HbIMHU BUH-

TaMU.
Tabmuma 6.5

Texauueckne XxapakTepUCTUKA MOYJIsi CBOOOIHBIX U
CUTHAJIbHBIX KOHTAKTOB

Kareropusa | YucneHHoe 3HaUEHUE
HaunmenoBanue nmapameTpoB
IPUMEHEHUS napamMmerpa

HomunanbHbiil pabounii Tok, A AC-13 3

AC-15 2

DC-12 0,5
HomunansHOe pabouee Hanpsike- AC 230
Hue, B DC 110
Yacrorta, I'ng 50

211 (nBa mepekIrovaro-
KoymmuecTBO KOHTaKTOB
IITAXCS )

HomMunasbHOE HanpsiKEHUe U30- 230
sy, B
HoMmunanbHOE BBIIEPKUBAEMOE 2500
VMMITYJIbCHOE HanpshKeHue, B
HomuHanbHbIN yCIOBHBIN TOK KO- 1000
POTKOIO 3aMbIKaHUs, A
CeueHne NpUCOETUHAEMBIX IIPO- 0.5 25
BOJIHUKOB, MM T
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HbIX (2) asmomamuyeckux gvikaouameneil BM63 ¢ mooynem c60600HbIX U cue-
HAIbHbIX KOHMAKMO8
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7. ABTOMATHYECKHUE BBIK/IIOYATEJIN CEPUU AK50h

ABTtomaTtnyeckue BbikitoyaTenu cepund AKS0b BoiltyckatoTcst B AByX- U
TPEXIIOIOCHOM HCIIOJIHEHUM W INPEAHA3HAYEHBl /I IPUMEHEHHs B LIETISX
ITOCTOSTHHOTO U nepeMeHHOoro toka 4actorsl 50 n 400 I'm. OcHoBHOE Ha3Ha-
YEHUE — 3allUTa AIEKTPOYCTAHOBOK.

Ocobennocmu:

® HaJMYME JIEKTPOMATHUTHOTO PACIEMUTENS C TUAPABINYECKUM 3aMe/l-
JieHueM cpalaThIBaHUs B 30HE TOKOB MEPErpy3KH, KOTOPHIA coueTaeT (yHK-
[[MU JABYX KJIACCUYECKUX PACLENHTENIe MaKCUMAIbHOTO TOKA:

— JUISI 3aIIUTHI OT MEePErpy3Ku ((PyHKIIUU TEIIOBBIX);

— J17151 3aIUTHI OT KOPOTKHUX 3aMbIKaHUM ((PyHKIMU 371€KTPOMArHUTHBIX);

® BbICOKasi BUOPO-, yJIapO- U CEICMOCTONKOCTb;

e Majas 3aBHCHMOCTb BPEMSATOKOBBIX XapaKTEPUCTUK OT TEMIIEPATypbl
OKpY’Karolllel Cpe/ibl: HaYaJIbHbI TOK pacLEIICHUsI HEM3MEHEH B JUANa30He
ot —40°C o +60°C;

® BBICOKasg TEPMOCTOMKOCTb NPHU TOKaX KOPOTKOIO 3aMbIKaHUS: Ipe-
JieJibHasl OTKJII0YAroIIasi CHOCOOHOCTh €MHA JJIsl BCEX BBIKIIIOYATeNel cepuu
(Tabmn. 7.1);

® KOHTaKTHas CUCTEMa «MOCTHMKOBOI'O» THUIA OOECIEeYMBAET JABOMHOMU
Pa3phIB JIEKTPUUECKON LIEMHU B KaXKJI0M TOJIIOCE.

Cmpykmypa yclnoeHo2o 0003Ha4eHusi eviKIoyamesnell TPUBEICHAa Ha
puc. 7.1.

AKS50b — XXX — X XX XXX
_ Knumatuueckoe
Tum BbIK- HCIIOJIHEHUE U KATErOpus
Jro4aTeiist pa3MEIICHUA:

OM2 — B TOHONHUTEIHLHON
000JI0YKE CTETICHM 3aIUThI
1P54;

OM3 — OTKpBITOTO HCIIOJI-

400 — gi1g BBIKIJTIOUATE-
JIel EPEMEHHOTO TOKa
yactoror 400 I'1g

Yucino morocos: 2 wiu 3 HCHIS

By MakcuManbHOTO paciienuTeNs:
M — 3IeKTpOMAarHUTHBINH;

MI' — 5eKTpOMarHUTHBIN C
THJIPaBIMYECKUM 3aMeJJICHHEM
cpabaTbIBaHUs

Puc. 7.1. Cmpyxmypa yciosnoco obosnauenue svikntouamenei cepuu AK505

OcCHOBHBIE TEXHUYECKHE JAaHHbIE aBTOMaTHYECKNX BhIKIouareineiit AKS0b
MIPUBEICHBI B Ta0MIIE 7.1, a MX 3aIMTHBIC XapaKTEPHUCTUKU — Ha pHC. 7.2.
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Tabmuna 7.1

TexHuueCcKue XapaKTepUCTUKH aBTOMATHYECKUX
BeIKIIFOUareneit cepun AKS50b

H AKS0b - | AKS0B - | AKS0B - | AKS0B —
auMEHOBaHHUE MapamMeTpa M IM ML IMT
H N 1,0; 2,0; 4,0; 5,0; 6,3; 8,0; 10; 16; 20; 25; 31,5;
OMHUHAJIBbHBIE TOKU pacIenuTenei, A 40: 50
HomunansHoe Hanpsbkenue, B:
— IepeMeHHOro Toka yactoThl 50 ' 380 380 380 380
— MOCTOSIHHOT'O TOKa 320 — 320 —
YcTaBka Toka cpadbatbiBaHUs 1/ Loy 6;
12 (na toku 31,5; 40; 6;12
— Ha IEpPEMEHHOM TOKE 50 A)
— Ha MIOCTOSIHHOM TOKE 6 ‘ — 6; 12 —
[IpenenpHas KOMMyTaIMOHHAS CIIO-
COOHOCTB, KA:
— B IIETIA IEPEMEHHOT0 TOKa YacTo-
Tb1 50 I'11, BBIKJTIOUATENHN € paclenu-
TEIAMHA
1,0...2,0 A 55
4,0...6,3 A 17
8,0..25 A 11
31.,5...50 A 6
— B LIENY MOCTOSHHOI'O TOKA, BBI-
KITFOYATeIN C PACICTTUTEIISIMU
1,0...2,0 A 30 — 30 —
4,0...6,3 A 20 — 20 —
8,0..25 A 10 — 10 —
31,5...50 A 5 — 5 —

BeIKito4aTeny ¢ 3IEKTPOMAarHUTHBIMU PACLEIUTEISIMU HE OTKIIOYAI0T-
Cs1, KOI/1a TOK MeHblIe WK paBeH 0,8 TOKa yCTaBKH, U HAJIE)KHO OTKIFOYAIOT-
Csi, KOTJla TOK paBeH win Oosibie 1,2 TOKa yCTaBKH.
BrIKiIro4aTeny nepeMeHHOro TOKa C 3JIEKTPOMAarHUTHBIM PACLIEUTENIEM
C THJIPaBIMYECKUM 3aMeIJIeHUeM cpalaThIBaHUs NPU OJHOBPEMEHHOW Ha-
rpy3Ke BCEX MOJIIOCOB MPHU TeMIlepaType okpy:xarouiei cpeabl 2015°C He oT-
KJIFOYAIOTCS B TEUEHHUE OHOT0 Yaca IIpu Toke 1,110, U OTKIHOYAOTCA:
e 1pu Toke 1,35-1,, 3a Bpemsa MeHee 30 MUH Ul BBIKIIFOYATENEN C yC-
TaBKOM 110 TOKY cpadaThiBaHUs 12-Ioy ¥ 6-10y;
e 1pu TOKe 3-/,0, 3@ BpeMsi Oosiee 3 ¢ Il BBIKJIIOUATENEH C yCTaBKOH IO
TOKY cpaOaTbIBaHUs 0-/y,;
e 1pu TOKE 6/ 32 BpeMs OT 3 110 20 ¢ I BBIKJIFOYATENEN C yCTaBKOU
10 TOKY cpabarbiBaHus 12-1,,.
IIpu Harpy3ke Kaxaoro mojrca B OTAEIBHOCTH aBTOMATHI JOJIKHBI OTKIIFO-
4aThCs: Ipu Toke 1,21y, 0 TOKy cpabaTbiBaHMsA 3a Bpems He Ooxee 0,1 c.
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Puc. 7.2. Bpemamoxkogvie xapaxmepucmuku eviknouamenei AK505 nepemennozo
moxka yacmomul 50 I'y ¢ makcumanoHuiMu pacyenumensimu moxa ucnoinenuss MI" npu

HazpysKe 6cex NON0CO6. a — ¢ YemasKoul no moxy 6-1,,,, 6 — ¢ yemaskoti no moxy 121,

322



8. ABTOMATHYECKHUE BBIK/IIOYATEJIN CEPUMU AIT50b

ABTOMAaTHYECKHE BBIKIOYATENHN HIMPOKOro NpuMeHeHUs. Mcrnonb3yroT-
Csl JUIsl 3aIlUTBI NOTPEOUTENEH B COCTaBE anmnaparypbl paclpeesIeHUs dIIEK-
TPOIHEPIHH B KWIbIX, 001EecTBeHHbIX 31aHusAX U B HKY npomeliienHoro
npuMeHeHnss. OCHOBHOE Ha3HAYEHUE — 3aluTa KaOeneld, IPOBOIOB, JJIEK-
TPOJABUIATENEH.

Ocobennocmu:

e HaJIM4ME HAa KOPIYCE KHOIMOK «BKJIIOUEHO — BBIKIIFOUEHOY;

®  [IOBBIIICHHAs CTEICHb 3AILUTHI KOHTAKTOB;

® BO3MOKHOCTb MOJKJIIOUEHHS] MPOBOJHUKOB 0O€3 HCIOJIB30BaHUS Ka-
O€JIbHBIX HAKOHEYHUKOB;

®  HAJIW4YME JONOJIHUTEIbHBIX YCTPOUCTB U TUIIOUCIIOJIHEHUM;

® HalW4Me y BBIKIIOYATENeH yCTaBKH 3,5-1,,, PEKOMEHIYET UX K MpH-
MEHEHHUIO ISl 3alIHUThI LIENIEH ¢ HU3KUM YPOBHEM TOKOB KOPOTKOTO 3aMbIKa-
HUd (LIeNU yOpaBiI€HUs, CUTHAIM3AIUN, TOKOTIPUEMHUKH Majoil MOIIHOCTH,
yAaJeHHbIE OT UCTOYHUKA TUTAHUS ).

Cmpyxkmypa ycio8no20 0603uauenus puBesieHa Ha puc. 8.1.

AII50b XXXX X XXX

— O0o03HaueHne KIMMaTH-

O6o3Hauenue YECKOTO MCIIOTHEHUS U

cepuu KaTerOpUH Pa3MeICHUS:
V3 — i1t BEIKITIOUATEIeH

KomnuectBo 1 0003HaueHNE 0€e3 NOIIOJIHUTEILHOM

MaKCHMaJIbHBIX pacIeuTelIeH ToKa: 000JIOUKH;

MT — KOMOMHHPOBAHHBIIT Y2 — nns BeIKIIOYATENEH

MaKCUMAaJIbHBIN PACIICTUTEIh B TOMOJIHHATCIEHOH
000JI0YKE

(37IEKTPOMAarHUTHBIA U TETIJIOBOM );

M — 5eKTpOMArHUTHEIA OGo3HaYEHHE TOTOJTHUTEILHOTO
MaKCUMaJIbHBIU paCUCIIUTCIIb, pacLenurens:

T — Term1oBoM MakCHUMaJILHBIN H — MHHUMATLHBIH paclenuTeNb
paclenuressb. HATIPSKCHH,;

KoaunuecTBO IpOCTaBiIsieTcs nepe Tl — He3aBHCHMBIH PACIICTIHTED;
0003HAUEHHEM pacTenTHTess. O — MaKCHMaJIbHBIA PaCENHUTEND TOKA
B HYJIEBOM IIPOBO/IE;

C — paclenuTeNnb LENy YIPaBJIeHHs.

Puc. 8. 1. Cmpyxmypa ycnosnozo obosnauenus eviknovamenei AII505
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Homunanvhvie nanpsdiceHus 0ONOIHUMENbHbIX pacyenumenell:
e MUHHMMAJBHBIN pacuenuresb Hanpspkenus — 110, 127, 220, 380, 400,
415 B nepemennoro toka yactorsl 50 ['n;
e He3aBucuMbIi pacuenurens — 110, 127, 220 B nepemeHHOro Toka 4acro-
TbI 50 I'1y; 220 B moctostHHOrO TOKA.
Texnuueckue gaHHble BeikItouaTene cepun AIIS0b nmpuBenens! B Tad-
mnax 8.1 u 8.2, a X NPUHIUIIAAIBHBIE YIEKTPUYECKUE CXEMBI U 3aIUTHBIC
XapaKTEPUCTUKU — HA puc. 8.2—8.8.

Taomumna 8.1
[IpenenpHas KOMMyTallMOHHAS CIIOCOOHOCTD, KA, BhIKIIFOUaTeneit AI150b
I HoMuHanbHBINH TOK MAaKCUMaJIbHBIX paclenurenei, A
CIIb
1,6 2,5 4 6,3 10 16 25 40 50 63

HEPEMEHIOTO 153 1 04 | 0,6 | 0,8 | 20 | 3,0 | 30 | 50 | 50 | 50
Toka 380 B
HepeMeHHOFO
Toxa 500 B 0,3 0,4 0,6 0,8 1,5 1,5 2,5 2,5 2,5 2,5
ITIOCTOSIHHOTI'O
Toka 220 B 0,5 0,7 1,0 1,4 2,5 2,5 2,5 2,5 2,5 2,5

Xapaxkmepucmuxa meniogolx MaKkCUMAIbHLIX pacyenumenel:
e He cpabateiBaroT npu Toke 1,05-1,,, B TEUEHUE OJTHOTO Yaca,
e cpabarbiBaroT 3a Bpemsi He Oosiee 30 MuH npu Toke 1,351,y
Xapaxmepucmuka 31eKmpoMaAcHUMHBIX MAKCUMATbHBIX pacyenumenei.
e He cpabatsiBatoT nipu Toke 0,8 ycTaBKH;
® TAapPaHTUPOBAHHO CPAOATHIBAIOT MPH TOKE 1,2 TOKA yCTABKH.

S ——
1

Puc. 8.2. [Ipunyunuanvras snekmpuyecKkas cxema adgmomamuyeckux eblKaodame-
qetl cepuu AIIS0F ¢ 08yms nepexmouarouumu KOHMAKmMamu
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TexHuyeckue XapakTepUCTUKU aBTOMAaTHYECKUX BbIKirogarenen AIIS0b

Tabmura 8.2

Haumenosanue na-
pamMeTpoB

=
Q!

AII50b

4
5%

S
>
(@\]

AIIS

[dali=n§

AII50
IM2T

=
on

AII50b

=

AIIS0b

AII50b
3MT

daBan

AII50
2M3T

ATI50B
IM3T]]

AII50b
2M3TO

AIIS0b
3M3TC

JIByXIIOJIOCHBIE

TpexmontocHble

HomunaneHbIi TOK, A

1,6;2,5;

4,0; 6,3; 10; 16; 25; 40; 50; 63

‘ 16-63 |2,5—63

HomMuuannHOE Ha-
npsbkeHue, B:
— IEPEMEHHOE
— IIOCTOSIHHOC

o 500
1m0 220

o 500

YcraBka 110 TOKy
MI'HOBEHHOTO cpala-
THIBaHUS

3,5u10

3,5u10

10

Tun pacuenurens:
® 3JIEKTPOMAarHUTHBIN
® TEIUIOBOU

® MUHUMAJILHBIN
pacuenuTenp Harps-
JKEeHUS

® He3aBUCUMBII

® MaKCUMAaJIbLHBII
pacLenuTenas TOKa B
HYJIEBOM IIPOBO/JIE

® pacuenuTelNb Henu
yIpaBIICHUS

*(2)

*(2)
*(2)

(1)
*(2)

*(3)

*(3)
*(3)

*(2)
*(3)

*(2)

*(2)
*(3)

*(2)
*(3)

*(3)
*(3)

CB0OOOIHBIE KOHTAKTHI

2TI(11T)

2TI(11T)

2TI(11T)

I

2TI(110)

2TI(11T)

2TI(11T)

2TI(110)

2TI(110)

111

2TI(11T)

2TI(110)

JomnonauTenpHas
o0oouka (cTeneHb
3amuThl [P54)
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Puc. 8.4. llpunyunuanvruas s1ekmpudeckas cxema Ad8mMoMaAmMuYeckKux 8blKaouame-
qeu cepuu AII505 ¢ MmunumanbHbIM pacyenumenem HANPANCEHUs UL MAKCUMATb-
HbIM pacyenumenem 6 Hy1e60M NPo8ooe
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Puc. 8.5. llpunyunuanvuasn snekmpudeckas cxema asmomamuyeckux eblkaodame-
neu cepuu AII505 ¢ makcumanvHuim pacyenumenem yenu ynpaeieHus
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Puc. 8.6. Bpemamorosvle xapaxmepucmuxu gvikntouamenei AII505 ¢ Homunano-
HuiMu mokamu pacyenumenetl 1,6...4,0 A npu memnepamype okpycaroweti cpeovl
2045 C, 6 x0n100HOM cOCMOAHUU
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Puc. 8.7. Bpemamoxkosvle xapakmepucmuku svixnovamenei AI1505 ¢ nomunans-
HuiMU mokamu pacyenumeneti 6,3...50 A npu memnepamype oxkpyacarouseli cpeovl
2045 C, 6 xon100HOM cOCmMOAHUU
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Puc. 8.8. Bpemamorkosvle xapaxmepucmuxu evikntouamenei AII505 ¢ Homunano-
HbIM moKkom pacyenumeret 63 A npu memnepamype okpyscaroujeti cpedst 2015 °C,
8 X0N0OHOM COCMOSIHUU
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9. TPEXITIOJIIOCHBIE ABTOMATHYECKHE
BBIK/IIOYATEJIM CEPUM AE20

Beikmtodarenu — oOmenpomsbinuieHHoro  mpumeHeHuss  AE2040M,
AFE2040, AE2050M, AE2060M1 BbImycKarOTCs B TPEXIOJIOCHOM HCHOJIHE-
HUU U TIPEHA3HAYCHBI JJIsl IPUMEHEHUS B AJIEKTPUUCKUX EMIX NePEeMEHHO-
ro Toka gactotsl 50, 60 ['m. OcHOBHOE Ha3HaUYCHHME — 3aInTa Kabeneu, mpo-
BOJIOB Y ACUHXPOHHBIX JIBUTATEIICH.

Ocobennocmu:

® MOTYT KOMIUIEKTOBAaTbCS HE3aBHCUMBIM pPACIENUTEIEM M BCIIOMOTa-
TEJIbHBIMA KOHTaKTAMMU;

®  UMEIOTCS UCIIOJIHEHUS C PETYJIUPOBKOU U TeMIEpaTypHOU KOMIIEHCA-
el TEeIJIOBOrO pacllelmuTeNsl, a TakKe HCIOJHEHHs 0e3 paclenuresen
(AE205PM, I, = 100 A).

®  BO3MOXKHOCTb TOJKJIIOUEHHS MPOBOJHUKOB 0€3 HCIOJIb30BaHUS Ka-
O€JIbHBIX HAKOHEYHUKOB;

Cmpyxkmypa ycioeno2o 0b6o3uavenus ipuBeieHa Ha puc. 9.1.

AE20 X X X — X X X XX
Kinumarudeckoe
gai?)glz%quHe HCITOJTHEHUE U
BOM
pa3paboTKu Oo6o03HaueHNE ELT;I;:?EZ;HH:
BBIKJTFOYATEIS MOJICpHH3AIINH: V3
M u M1
O0o03HaycHKE IO HAH- q
OoJbIIEMY HOMUHAITb- T — pa’chE/Ie[;I/II/IeTEE?TJ:)T; OBKH
HOMY TOKY B TOKOBOM
Py MO aTeJ'ILH.LIX [EpErpy3Ku:
4-63 A KOHTAKTOB: P- €CTh;
5100 A 1 — 6e3 Bcnomo- 0 — OTCYTCTBYET
rarejbHbIX KOH-
6-160 A TAKTOB: Hannuune HE3aBUCUMOTO
O603HaYeHNE HAIMYMS PaC- |2 — OJIMH 3aMbl- PaCICIATEIIS.
[EMUTENICH CBEPXTOKOB: KAarOILIHI; 0 — Ge3 HesaBrCHMOTO
3 — ¢ pacuenuTeneM Toka 3 — ojuH pas- PaCHCIHATEIIA,
KOPOTKOT'O 3aMBIKAHHS; | MBIKAFOIIIHIL; 2 — C HE3aBUCHMBIM
6 — ¢ pacuenuTeneM ToKa 4 — OJIVH 3aMbI- pacueInTCIM
KOPOTKOT'O 3aMbIKaHHS U | KArOIHii 1
TOKOB TIEPETPY3KH; OJIMH pas-
P — 6e3 paciienuTeneii; MBIKAFOTIHH
0 — 00001EeHHOE
0003HaUCHHUE

Puc. 9.1. Cmpykmypa ycrnosnoeo o6osnauenus gvikiouameneil AE20
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OCHOBHBIE TEXHHMYECKHME JaHHbIE aBTOMATHYECKHMX BBIKJIIOYATEICH
AE20 npuBenensl B Tabimmax 9.1-9.3, a ux 3ammuTHBIC XapaKTESPUCTUKH Ha
puc. 9.2-9.5. Beikitouarenu ¢ peryjampoBKONM pacUENUTeNIed ToKa Meperpys-
KM ¥ TeMIEpaTypHOH KOMIIEHCAIIUEH MOTYT PETyJIUpOBaTLCS B Mpejiesiax:

e (0,9-1,15)-1,0y 1711 HOMUHAIBHBIX TOKOB 10+50 A;
e (0,9-1,0)-1;0y 11 HOMUHAIBHBIX TOKOB 63100 A.
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Puc.9.2. Bpemamorxosvie xapakmepucmuku sviknouameneu AE2040, AE2050M c
pacyenumensamu moKka nepezpysku ¢ pe2yiuposKkol U memnepamypHou KOMNeHca-
yueti u pacyenumensamu moxa K3: a — ¢ yemaexoii 10-1,,,; 6 — ¢ yemagxoii 12 1,,,,,
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[§%3

XapakTepUCTUKN aBTOMAaTHYECKUX BbIKiIrouaresen AE204

Tabmura 9.1

=9 =9 e =9 a9 a9 [l (=] S S S S S (= S (] (] (]
L L L L k(SR g g g e8| |8 |2 |88 |85 |9 |8
HaumenoBanue \%o %o %o Ec ;‘xo Eo ' ' ‘ ' ' ‘ | | ! ! ' | | ! ! ! | !
e o A A HEHBEEHEBHEHEH B EREE
SEEEEE (/8592888888 |2 (88|88 |8 |2
A T I I = = = [ e O = T = = = e = e = O = = = = A
Homunaneasie 0,6; 1,0; 1,25; 1,6; 2,0; 2,5; 3,15;
TOKH, A 4;5;6,3;8;10; 12,5; 16; 20; 25; 10; 12,5; 16; 20; 25; 31,5; 40; 50; 63
31,5; 40; 50; 63
Homunanenoe Ha-
npsbxeHue, B z10 400 n0 660
YcTaBka 1o ToKy
cpabaTbIBaHuMS, 12 12 (5 s 63 A)
I/IHOM
IIpenenvuas xom- |4,5—(0,6; 31,5; [4,5—-(31,5;40; 2-(10; 12,5 A)
MyTanuoHHas crno- |40; 50; 63 A) 50; 63 A) 3-(16;20;25 A)
COBHOCTE, KA 1—(151,25,6,3; 11— (0,6; 15 1,25; 6 — (31,5; 40; 50; 63 A), 380 B
8 4) 6,38 A) 4—(31,5;40; 50; 63 A), 660 B
0,3-(1,6;2 A); 04 —(2,5; 3,15 A);
0,6 —(4;5A);1,5—-(10; 12,5 A);
25-(16 A);3—(20;25 A)
Hamuwe perynu- 5
poBku pacuermrenied | — | — | — | — | — | — | ® | o | o | o | o | ® | — | — | — | — | — | — | — | — | — | —|—|—
TOKA MePerpy3Ku
Tun pacuenurens:
 ICKIPOMATHIT™ | o(3) | o(3) | o(2) | #(3) | #(3) | #(3) | (3) | #(3) | (3) | #(3) | #(2) | #(2) | #(3) | #(3) | o(3) | #(3) | #(2) | #(2) | #(3) | #(3) | *(3) | #(3) | *(3) |#(3)
— TEIIOBOii; *(3) () |eB) | — | — | — [*(3) | o) | () |*(3)|*(3) | *(3) | *(3)| () [*(3)|eB) |[¢B) )| — | — | — | — |—|—
— HE3aBHCUMBIH — | — | e | — | — | | —| —|—|— | e o | — | — | — | — | e o | — | — | — | — | e .
Bcnomorarensabie
KOHTAKThI:
— 3aMBIKAIOIIHC; — (D) — | — ()| — | — || — |o(D)| — | — | — || — |o(D)| — | — | — |o(1)| — |o(1)| — | —
— Pa3MBIKaIOIIHUE — |o()|o(1)| — |o(1)|o(1)| — | — |o(1)|o(1)| — |o(1)| — | — |[o(1)|o(1)| — |o(1)| — | — |o(1)|e(1)| — |o(1)




Tabmuna 9.2

XapaKTEepUCTUKU aBTOMAaTHYECKUX BbIKItouareneit AE205

[aW a9 =9 =% a9} =) (el S (=] (] (] (] [« S (] [« (e (]
o S (e (] (q\l o (e} (] [« (] (q\l o [e] S (] (=] N o
— [\l on <+ — on — N on < — on — [\l on <t — on
[ | [ [ | [ [ [ [ [ [ [ [ | [ [ [ [

Hammenosanue |5 |5 15 3 5 2 2 E EFE EFE EFE |2 2 2 2 2 2 |2
Ne) Ne) Ne) Nel Ne) Ne) \O O O \O Nel Ne) N on on on on on

napaMeIpoB | v v v v v v B v v v (B |vu [u |1u [\ v |[n

[« (e [« (e (] [« S S (=] S (] S [« (e [« [« (] S
[\l [\l [9\] (9\] [\l [o\] N N N N (9\] [o\] [\l (o\l [o\] [o\] N [o\]
83| 88 [SARIEa) [8a} [Sa} Sa) 8a) 84} [Sa) 58 82| 83| 88 82 83| 88 82
< < | |9 < < < | | |9 | |[< |[< |< |< |< |< |[<

HomunanbHbIE . . .

roxu, A 80; 100 80; 100; 125

IHomuHansHOE

HanpsikeHue, B Ao 380

'YcraBka 110 TOKY

cpabaTbIBaHMUA, 10 5;10

I/ Lon

[TpenenbHas

KOMMYTallMOH- 6

Hasi CIT0CO0-

HOCTb, KA

Hanuuue pery-

WAPOBKU paclie- | o | o | o | o | o | o | | | | | | o o o |

MUTEJICH TOKa
neperpy3Ku
Tun pacuenure-
VI

| ONCKIPOMAT™ | o(3)|0(3)|0(3)[#(3)[#(2)[#(2)| o(3) [#(3) |#(3) |#(3) [(2)|#(2)|#(3) | #(3)|#(3)|*(3)|*(3)|*(3)

HUTHBIN;
— TEIIOBOM; e(3)|e(3)[e(3)[*(3)|*(3)|*(3)[*(3)|*(3)|e(3)|*(3)|e(3)|¢(3)| — | — | — | — | — | —

- yesapucumptif | — | — | — | — | o | ¢ | — | — | —|—| o | ¢ | —|—|—|— | © | @

Bcromorareib-
HbIe KOHTAKThI:

— 3ambikaronue; | — [o(1)| — [o(1)| — | — | — |o(1)| — |o(1)| — | — | — [o(D)| — [o(1)| — | —
— pasmpikaromue | — | — [o(1)|®(1)| — |o(1)| — | — [o(1)[*(D)| — |o(1)| — | — |o(1)|*(1)| — |o(1)

DnektpoMaruuTHele pacuenurenu aBTomatoB AE2040 u AE2050M npu
0,8 TOKOBOM yCTaBKM HE BBI3BIBAIOT Pa3MbIKAHWE BBIKJIIOYATENSI B TEUCHUE
0,1c, a mpu 1,2 TOKOBOI yCTaBKM 00ECHEUYMBAIOT Pa3MbIKAHUE B TECUCHUE
0,1 c. Ux TennoBeie pacuenurenu npu temneparype 20°C He BbI3BIBAIOT
pPa3MBIKaHHUE BBIKJIIOYATEIS B TEUEHHUE OJHOrO0 4aca Ipu Toke 1,05-/,,,, a mpu
Tokax 1,25-10y (BBIKITIOUATENN C PEryaupoBKoi) u 1,35-1,, (BBIKIIOUATETH
0e3 perynupoBKH) OOECIEUMBAIOT pa3MbIKAHUE BBIKIIOYATENSS B TEUCHUE
20 MUHYT M OJTHOTO Yaca COOTBETCTBEHHO.
Xapakrepuctuku pacuenurened astomatoB AE2040M:
® DJIEKTpOMarHuTHeIe pacuenutenu npu 0,8 TOKOBOW yCTaBKU HE BBI-
3bIBAIOT pa3MbIKaHue BbIKItouarens B TeueHue 0,2 ¢, a npu 1,2 TokoBoO# yc-
TaBKU 00ECIIeUMBAIOT pa3MbIKaHUE BhIKIIOUaTess B Teuenue 0,2 c;
e TemioBble pacuenutenu npu temneparype 30°C He BbI3BIBAIOT pas-
MBIKaHUE BBIKJIIOYATENsI B TEYEHUE OJHOTO yaca npu Toke 1,05-1,,,, U 0bec-
MIEYMBAIOT €r0 Pa3MbIKAHUE B TEYEHUE ITOTO K€ BPEMEHU IPU TOKE 1,30
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Puc. 9.3. Bpemamoxkosvle xapaxmepucmuxu gvikntouameneu AE2040, AE2050M c
pacyenumensimu moka nepezpysku 6e3 pe2yiuposKu U memnepamypHou KOMneHca-
yuu u pacyenumensamu moxa K3: a — ¢ yemaexoii 10-1,,,; 6 — ¢ yemagkoii 12 1,,,,
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Taomuna 9.3

XapaKkTepUCTUKN aBTOMaTHUECKUX BbIKItouareneit AE206

o o o o o o = = = 4 I &
=3 S S S Q Q S = S = a Q
— [\l on <t — o — N @ < i @
| | | | | | | ! I ' ' !
— — — — — — — — — — — —
HaunmenoBanue S S = s s s = p = = = =
napamMeTpoB g N g N & 8 8 o < g g S
S S S S S S S S = S < N
Q Q Q Q Q I I\ N N N a 3
2 3 o o o 0 m &) &5 &5 58 o
< < < < < < < < < < < <
Homunanbubie 125: 160
TOKH, A ’
HomunanbHoe
10 400
HanpsbkeHue, B
YcraBka 1o ToKy
cpabarbiBaHusl, 510
1/ Loy
[IpenenvHas kom-
MyTaIlOHHas 12

CIIOCOOHOCTD, KA

Tun pacuenuTens:

- OUCKTPOMATHIT™ | o(3) | o(3) | o(3) | o(3) | o(2) | *(2) | *3) | *(3) | *(3) | *(3) | *(3) | *(3)

HBII;
— TEIIOBOM; 3) | eB) | eB) | eB) | eB) | B)| — | — | — | — | — | —

— HE3aBUCHUMBIN — — — — ° ° _ _ _ _ ° °

BcnomorarenasHbIC
KOHTAKTBEI:

— 3aMBIKaIOIIINE; — o(1) _ o(1) — _ — o(1) _ o(1) — _

— pasMbIKaroIKe — | — o) | ()| — [o)| — | — | 1) | o) | — | o)

Xapakrepuctuku pacuenurenend aBtomatoB AE2066M 1:

® DJIEKTPOMArHUTHBIC PACIENUTENN MPU HArpy3Ke JIIOObIX JIBYX MOJIO-
coB npu 0,8 TOKOBOIl YCTaBKHM HE BBI3BIBAIOT PA3MBbIKAHHE BBIKIIOYATENS B
teuenue 0,2 ¢, a nmpu 1,2 TOKOBOM yCTaBKK 00ECIIEUMBAIOT pa3MbIKaHUE B Te-
yenue 0,2 ¢; mpu HaArpy3Ke KaKJOro Mojrca TOKoM 1,4 TOKOBOW yCTaBKH
obecrieunBarOT pa3MbIKaHUE BBIKIIFOYaTens B Teuenue 0,2 c;

e TerloBkle pacuenurenu npu temneparype 30°C u Harpy3ke Bcex Io-
JIOCOB B TEYEHHUE JIBYX YacCOB IPHU YCJIOBHOM TOKe HepacuerieHus 1,05:-Iy,,
HE BBI3BIBAIOT PAa3MbIKAHUE BBIKIIIOYATEINS], @ IIPU YCIOBHOM TOKE paclerie-
Hus 1,35-1,,, 00eCTIeunBaIOT €ro pa3MbIKaHHE.

Karymika snekTpoMarHutra HE3aBUCHUMOTO PACLEIUTENsI 3alMUThIBACTCS
MOCTOSIHHBIM WMJIM MIEPEMEHHBIM HampsbkeHueM (tadi. 9.4). [lpumep snexTpu-
yeckoi cxeMbl aBToMara AE20 ¢ HE3aBUCUMBIM pACIENUTEIEM U BCIIOMOTa-
TEJIbHBIMA KOHTAaKTaMU NIPUBEZICH Ha puc. 9.7.
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Puc. 9.4. Bpemamorxosvie xapakmepucmuxu gvikntouameneu cepuu AE2040M
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Puc. 9.5. Bpemamoxkosvle xapakmepucmuku svixnrouamenei AE2066M1 npu mem-

nepamype 3012 C (8rusnue memnepamypul okpydscaroujeis Cpeobl NPUeeoeHo Ha
puc. 9.6)
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Puc.9.6. 3asucumocmv nomunanvrozo paboueco moxa svixnouyamenei AE2066M1
om memnepamypsi OKpyscaroueli cpeosl

Tabmuma 9.4
HapaMeTpLI paGOTH HC3aBHUCHUMOI'O PaCOCIINTCILA
HaumenoBanwue napamerpa YucneHHOE 3HaYEHUE MapameTpa
HomunansHoe HanpsbkeHue, B:
— IIOCTOSIHHBINA TOK 12; 24; 48; 110; 220
— MEePEMEHHBIN TOK 12;24; 36; 110; 220; 380
Sf;;:;:ﬁizﬂ pacuerneHue B % OT HOMUHAJIBHOTO o1 70 110 110%

CoOcTBEHHOE BPEMSA OTKIIIOUYCHHUS BBIKIIFOYATEIA C

0,1
HE3aBHCHUMBIM paclienuTeNieM, C, He Ooree ’

I N S S

: > I> I
e — T L I '
2 4 6 C2 22

Puc. 9.7. Dnexmpuueckan cxema oonozo uz asmomamos AE20 ¢ nesasucumvim
pacyenumesnem u CHOMO2AMENbHbIM KOHMAKMOM
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10.

11.

BUBJIMOTPA®UYECKUIN CIIUCOK

[IpaBuna ycrpoiicTBa 351eKTpoycTaHoBOK. [1YD—-6 u I1YD-7. Cenbmoit
BeITycK. — HoBocuOupck: U3n-so Cub.ynus., — 2007. — 607c.

Jzepxkounku C., Banbuyk E. TokoorpanmduuBaroniye BBIKIOYATEIU Tie-
pemenHoro Toka. — JI.: Dueprousnar, 1982. — 116¢.

Anmapatsl pacrpeayCTpOMCTB HU3KOTO HANpsKeHUs: crpaBoyHUK / Y.1.
Brin. 1 u 2. ABTOMaTHYECKME BBIKJIIOUATEIN 10 U CBEIIE 630 A. — M.:
ITatenT, 1992. — 308 c.

Kabsime A.B. DnekrpocHabxenne o0bekToB. Y.3. 3amuThl B 3JI€KTPO-
ycra"HoBkax a0 1000 B. — Tomck: M31-Bo TOMCKOTO MOJUTEXHUYECKOTO
yHuBepcurerta, 2010. — 215 c.

KaobpmmieB A.B. DnekrpocHadxenue 00bekToB. U.2. Pacuer TOKOB KOpOT-
KOro 3aMbIKaHusl B 3jekTpoycraHoBkax g0 1000 B. — Tomck: M3n-Bo
TomcKkoro noiMTeXHUYECKOTO yHUBEepcuteTa, 2009. — 168 c.

Kaosime A.B., OoyxoB C.I'. PacyeT u npoeKTUpOBaHUE CUCTEM HJICK-
TpocHaOxeHus: 00BEKTOB U ycTaHOBOK. — Tomck: M3a-Bo Tomckoro mo-
JUTEXHUYECKOro yHuBepcurera, 2006. — 248 c.

ABTOMathuyeckue  BbIKIrOYaTend. HoMeHkmarypHelid  katanor  /
OAO «/luBHOrOpCKuid 3aBOJI HU3KOBOJBTHOW ammaparype» [DJIeKTpoH-
HBIN pecypc]. — Pexxum noctyna: www.dznva.ru

ABTOMaruyeckue  BhIKIOYartend. HomeHkmatypHelid  katanor /
OAO «Kontaktop» [DnekTpoHHBI pecypc]. — Pexum npocryna:
www.kontaktor.ru

ABTOMaTuueckne  BBIKIIOYaTend. HoMeHkmarypHslii  katamor /
OAO «Dnexrpoanmnapar» [DIEKTpOHHBIN pecypc|. — Pexum nocrtyna:
www.keaz.ru

ABTOMatvMyeckue  BhIKIIOYaTend. HomeHkmartypHeli  katamor /
3A0 «2nekTpomut» [DaeKTpoHHBIM pecypc]. — Pexum nocrtyna:
www.electroshield.ru

ABTOMaTHuYecKkne  BBIKIIOYaTeNW. HoOMEHKmarypHbid  katajior /
000 «MHTEPINEKTPOKOMILIEKT» [ DIEKTPOHHBIN pecypc]. — Pexxum ngoc-
Tyna: www.igelectro.ru
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INPUJIOKEHHUE 1

Taomuna I11.1

OCHOBHBIC TEXHHYCCKHUE JaHHBIC aBTOMAaTHYCCKHX BBIKJIIOUATEICH

Bun pacue- YcraBka cpa- 5
MUATENA Bpewmsi cpabatbiBa- | &
OaThIBaHUS
m | MaKcHMaib- acIeTHTeNS HUSL, C g <
S | morotoxa | Homu- |P E : =
m = A o
. A < 5 HaJIbHBIE | E 2
= 2 2 2| B TOKH s 2 g,
= g g ° B 30HE pr 5] =
o) — S |3ome| B |pacmemm- pu ] ® =
S mepe- | B 30HE| TOKe B30HC| & 3 =
= |mepe-| 30He | Teud, A TOKE SIS Mm
=) rpy3- | K3 | 1,05 K3 | s &
rpy3-| K3 6 I you 5
al KU | I%
=220 630; 800; 35
306 =440| 800; 630; 800; 3;5; 25
~380| 1000 1000 7; 10 =
= =t 40 el
~660 z | F =
= a a . =
o6 [ o] 1250 2 2| tooo ® g
~660| 1600 = E | lso0 45 | 025 ] 30 5
| g % 1,25 — | % | 04s; 5)
=440| 2000; s | g | 1000 16 | 1771 50 5
2500; E = 1600 e ’ 3
2231 60| 3200; 2 B | 250 357 o | %
4000 = = 4000 =
=440] 4000, 2500; &
240 5000; 4000
~660] 6300 6300 85
=220 2 |, s — 5 — 320 — 4,5
58 |8 |06:08
S q;) = 35 l) 1323
SE8 2 5| 1.5 2 =
= el 9y &y Q
é%é EE 2,5 4;5; % >§
AK50 50 d E 5|6;8;10; =) 0,2- =
o . = = s O s . < - s
380 2;3 g Efc: % S| 12,5, 15; 1,35 | 5; 10 g 0.4 5 &
§§ g & 8| 20,25 &
EE | 8 32; 40; 2
SE |8 | 4550
ﬁ o 9
=220 1 0,6;08; |  [155 3-5
=440 2 1; 1,25, 3
1,6;2;
= = 2a53 3a153
) 2 . 5. .
AK63 63 s | E 4’; ’1%13’ 15:3:] — [320| —
- . < ) s . ~
500 2;3 g ; 12.5: 16; 1,3 12 2,3;9 >g
S 2 | 20;25; g
T ) 5 5 >
& | £ [3L5:40; -
Z | 8 [ 5063
=220 2 | 2| O 0,5-4
AII50b 1,6; 2,5; 3;5; 0,3-
s |~500 50 | o sea 10| V25| 00| = [1S10] — | 5
~660 0,24-1
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[Tponomxenue Tadmuubl I11.1

Bupn pacue- .
THTEIISI Ycrapka cpa- Bpewmst cpabatbiBa- | 2 <
8 |makcumans- CatniBa HUS, C g s -
S Homu- pacienuTens ’ 5 é =
U I E HOT'O TOKA | 1o ik HbIe E 2 %
Tun HOM> HOM> g s TOKH § Lg 2.
B A ° acuem- | B 30He IpH g3 E{
g |3ome| B |pach nepe- |B 3ome| Toxe | "P" | 3ome| 2 5 =
g nepe-| 3oue | Teud, A rove | K3 | 1.05 | TO¥€ | 13 g = M
rpys-| K3 Py ’ 6 IHoM & =i
KU K1 IHOM =
AE1000 6;10; 16;| 1,25; 1,2;
e |~380] 25 | 1 2025 | 1a 1218 L8
"’380 093’ 0947 0,7-4
0,5; 0,6;
0,8;1;
1,25, 1,6, 0.9- - -
AE2020 16 3 2;2,5; 1 ’15 12 0,7-
~660 3,15;4; > . 1,6
5;6,3; 8; g
10; 12,5; %
16 :
~220 1 0,6; 0,8; % 2-6
~380 1;3 1; 1,25; 3 0,8-6
~440) 1 1,6;2; T 24,5
S E 275> 3715>
=
S ¥ 4;5;6,3;
s s 9~ _ . S
& S 63 8; 10; g
< |~660 3 12,5; 16; 0,7-4 z,
20;25; | 09- | |, -
31,5;40; | 1,15
s | 50,63
~380 . E 10; 12,5; L 2,4-6
P 5] T 16; 20; ]
3 S | 8 | 2532 gba
8 100 = | 2 P05 § =0l 520 | —
q  [~660 o} 2. | 40550, 53 55 2,1-4
< =1 2 | 63;80; 2 3
S 3
o |80 25;31.5; 11,5
\O
S 40; 50; | 0,9-
2 160 63:80: | 115 | 2| — | — | — iy
R 100; 125; -
160
=220 0,6; 0,84; 1,3-10 2-5
1; 1,25;
o 1,6; 2;
“ ] 2,5; 3,25;
S |as0 2 |12 4;5;63; 22100 | | — logs|
< 8: 10;
12,5; 16;
20; 25
_ 25; 31,5; 2,5;5; )
apsi0| 22 63 a50; | — |10 | — | — | — |20 —
~380 63 5-10 3-6
_ 50; 60;
AE2550 (=220 100 80: 100 20 —
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[Tponomxenue Tadmuubl I11.1

Bupn pacue- .
MTUTETSA Yyeragka cpa- Bpewms cpaGatbiBa- | 2 <§
g MaKCUMalib- 6aTHBaHHH HUs, C 5 3 <
3 Homu- | pacuenurens ’ 5 é =
U . % HOTO TOKA | oo e z g %
Tun E’M’ ‘XM’ = B TOKH 5 30He o 5% =
S |3oHe| B |pacuenm- p npu T 3 =
S nepe- |B 30He| TOKE B30HE| 2 5 =
§ nepe- | 30He | Tensd, A pys- | K3 | 1,05 TOKE | pa | @ = Mm
I"py3- K3 y ’ 6IH0M 2
K1 1 ==
K HOM =
BA13- [~114 3,15;5;
25 | 0| P |3 2 65 | — | 7| — | — | | W] —
~660 3 6
z £
g g 0,608 1;
’é% E 1,25;1,6;
o o &, 2;2,5;
A = 2 3,15,4;5; 3 6:
= | 63 [2;3|E g 6,3;8;10;| 6;12 | 2. | — — — —
5 [0 = E 12.5; 16; 12 10
g5 2025,
27 31,5; 40;
£ 50; 63
=
Q)
6,3- 95-
BA16 |~380| 75 | | — — a0l — 1| — | — 1 —
BA19 [~380 2-10 1,2-6
(BA19-[—_ 10.6-63| 12 g | 0663 | — a0l — | — | = 20| —
29) =
, ~380 = | 6,3;10; 1 rek-
N 5 | 16;20; TpPOJIBU-
o~ . < ’ ’ _ _ _ _ -
<9 |20 ¥ |72 g |25:31.5; 1,7-3 | rarens-
E‘ 40 HBIH
BASL-| o g 034 1,5-
25 03.25] 3 O \BASI29)| 1,2 |7510;) | | | 38
BASIT-| ™ 525 | 135 | 14 123 =
25 |7 = (BAS1I25) T 2
=220 3 s 100A] | 5 [3:6:7 228 | 5
BAS51- 100; [1;2;] € 63-100 | 22 o) | |
31/33 |~660| 160 | 3 § s 160 | 50 ) 1,5-12
A 80-160|
_ 80; 100; 6;8;
B‘ggl' =201 550 [ 2:3 125:200: — | 10 235
~660 250 12 10-12 E
BAS1 [=440] o 250; 300; 6 | | | [3585 Z
BAS52 (~500 400 20 12-20 g
_ 16; 20; 6; 8; 2
=440 25:31.5: 0 5-110 7
G 40; 50; 5
=5 250 | 3 63;80; | — — | — | — S
5 & |~660 100; 125; 12 35200 Z
>
160; 200; &
250
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[Tponomxenue Tadmuubl I11.1

Bua pacue- YcraBka cpa- 5
MIUATENSL Bpewmst cpabatbiBa- | &
OaTeIBaHUS
o |Makcumaib- HMS, C e
S | moroToka | Homu- |PaCHEMHTEN g i S
U I e HaJIbHBIE 5 E é
Tun HOM> | L HOM> g B TOKH ) % &
B A ° B 30HE npH ) s
2 |some| B |pacuenu- npu oy =4
3 nepe- |B 30He| TOKe B30HEe| % 3 S
S |mepe-| 30me | Tens, A TOKE = aa)
=) rpy3- | K3 | 1,05 K3 | 8o
rpy3s- K3 61 HOM 5
KH Liou g
K1 =
=220 2500; 35
6 |3200;
> ~380 4000 20
i , 400; 500; 2500, | |
< 630 123 630 3200;
R ~660 10 {4000; 50
E 5000;
e 6300
5 2500;
=440 &= 6 |[3200;| — — — 85
a 250; 320; 4000
& [~380 400; 500; 2500 40
Z 630 3200;
m 10 [4000;| — — —
~660 5000; 20
6300
_ ~380 I['HH 110- 2; 3; 135
BAS3 ~660 JIYIIPO- 5,7 — 33,5 =
41 ymp Z
=440 = BOJIHH- 2;4;6 110 =
~380 2 | xoBoro 5 3 0,1; 135 E
S E 1630; 800; D 0,2; g
5 ~6601 1900 = 11000 Jna 57 03 | 004|335 | E
= - . =
=440 g |nextpo 2,46 0.1; 00 | %
E | maramr- 0,2 =
~380 @ [HOTO 250; 55 =
BAS6- 1= & [400; 630; _ _ B35 | ¢
41 %% = s =
=440 2 1000 100 | &
_ S A
BAS3- [0 = L85 N
43 |~660 & 125 | 5.7 | 48 47,5
g 1000; | : 16 AE
@ [=440 E 1280; 24,6 oy | — | 100
- 1600 g 1600 ’
Y = 2.3 0,1;
S |~660 > 0,2; 47,5
5,7
03
BAS56- |=440 100
43*** |~660 1600 B 47,5
1575; 2;:4;6 — 50
B‘Z?' 2500 2000; 2.3 ~ ae
2500 5,7
2520; 2;4;6 60
B‘ZZS' 4000 3200, 2.3 45
4000 5,7
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Oxkonyanue Tadaunsl [11.1

Bua pacue- YcraBka cpa- 5
MIUATENSL Bpewmst cpabatbiBa- | &
OaTeIBaHUS
o |MaKcHMab- HUS, C 2
S | moroToka | Homu- |PaCHEMHTEN 2 E S
U I e HaJIbHBIE 5 E é
Tun HOM> | L HOM> g B TOKH ) % &
B A ° B 30HE npH ) s
= |30He | B |pacuenu- npu 89 S
S riepe- |B 30He| TOKE B30HE| T 8 S
S |mepe-| 30me | Tens, A TOKE = aa)
=) rpy3- | K3 | 1,05 K3 | 8o
rpy3s- K3 61 HOM 5
KH Liou g
KH =
BASI- =440 2;4;6 100 =
~660 2; 3; =
41 =) = 45 =
2 E 5;7 =
c “4-
2 =) 2;4;6 100 5
Bf:f} E = [250; 400; 23| 4 g 45 z
1000 2 g 630; | 125 | 57 | 1 °” §
g 2. 1000 0,1; e
5 S| £ 2;4:6 > 100 3
< =N 5 0,2 .
2 s | & 0,1; 3
< = 2;3 ey 5
M ] 0,2; 45 g
5:7 03 &,

* —cMm. [6, TaOu. 4.11]
** — oM. [6, Tabm. 4.12]
*%%* _ BRIKITFOUATENTH 0€3 MAKCUMAJBHBIX PACICITUTENCH TOKa

Tab6muua I11.2

TexHuueckne JaHHbIE ABTOMATUYECKUX BBIKJIIOUaTeNe cepuu BA

HomunanbeHeli TOK, A KpaTtHocTh ycTaBku
Tun Lo, KA
lun lup Ky (TP) Ky (OMP)
0,3;0,4; 0,5; 0,6; 3
BA 51I'-25 0,8; 1,0; 1,25; 1,6 1,2 14
25 2,0;2,5;3,15;4;5 1,5
6,3; 8 2
BA 51-25 10; 12,5 7,10 2,5
16; 20; 25 3.8
6,3;8;10; 12 2
BA 51-31-1 201_025 g’g
BASIT=31 31,540 50; 63:80 | > 5
100 7
100 6.3: 8 3,7,10 >
BA 51-31 10; 12,5 2,5
BA 51131 16; 20; 25 3,8
B 31,5; 40; 50; 63 6
80; 100 7
BA 51-33 ) ) ) 1,25
BA 51T-33 160 80; 100; 125; 160 10 12,5
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Oxkonvauue Tadbmune [11.2

HommuHansHBIN TOK, A

KpatHocTh ycTaBku

Tun lomior, KA
lua lup Ky (TP) Ky (OMP)
80; 100; 125; 160
BA 51-35 250 200: 250 12 15
BA 51-37 400 250; 320; 400 1,25 0 25
BA 51-39 630 400; 500; 630 35
16; 20; 25 12
BA 52-31 31,5;40 1,35 15
100 3,7,10
BA 52T-31 50; 63 18
80; 100 25
BA 52-33 80; 100 28
160
BA 521'-33 125; 160 35
80; 100; 125; 160; 1.25
BA 52-35 250 200: 250 12 30
BA 52-37 400 250; 320; 400
. . . . 10
BA 57-39 630 250; 320; 400; 500; 40
630
pasiar | 1O N
160 2;3;5;7;10
BA 53-39 250
BA 55-39 400
630 25
Perynupyercs cry-
BA 53-41 1000 MIEHAMH 1,25
BA 5541 0,63-0,8-1,0 o I, 5.3 5.7
BA 53-43
BA 55-43 1600 31
BA 53-45 7:3:5
BA 55-45 | 2500 ” 36
BA 75-45 2;3;5;7
BA 75-47 4000 2;3;5 45
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INPUJIOKEHUE 2

ABTOMaTHYECKHE BbIKJIIOYATE]H C JIeJIEHHEM 10 HOMMHAIBHOMY TOKY

Taomuna I[12.1

Texanueckue nJaHHbIE aBTOMAaTUYECKUX BBIKJIIOUATEIEN

cepun BA nHa Toku 1o 250 A
JlaHHBIE BBIKITIOUATENIECH [TapameTpsl BeIKIIrOUATENIECH
VYcTaBky 110 TOKY
cpabaThIBaHUS dJICK-
. TPOMAarHUTHOI'O pac-
Honi- HomuHanbsHbIN TOK pac- nerurenst, 1/lyoy
. | Ywucmo |uemuTenei ¢ oOpaTHO3a-
Tun HaJIbHBIN . ¢ THI-
IIOJIFOCOB | BUCUMOM XapaKTEPHUCTH-
TOK, A KOif, A BIIEKTPO- | paBIu-
MarHMTHO- | YeCKUM
ro 3amen-
JUTENIEM
BA13-25 25 3 3,15; 5,0; 16; 25 7 —
0,6; 0,8; 1,0; 1,25; 1,6;
2,0;2,5;3,15:4;5,6,3; | . :
BA13-29 63 2;3 8 10: 12.5: 16: 20: 25: 3;6;12 6; 12
31,5; 40; 50; 63
BA14-26 32 1;2;3 16; 20; 25; 32 10 —
BA16-26 31,5 1 6,3; 10; 16; 20; 25; 31,5 14 —
) 6,3;8;10; 12,5; 16; 20; )
BA51-26 32 2;3 15: 32 7; 10 —
BASIT-26 32 2;3 0,3; 0,4; 0,5; 0,6; 0,8;
1,0; 1,25; 1,6, 2,0; 2,55 | . 4.
BAS51-25 25 3 3.15: 4.0: 5.0: 6.3: 8.0: 7;10; 14 —
BASII'-25 25 3 10,0; 12,5; 16; 20; 25; 32
A 6,3;8;10; 12,5; 16; 20; R
BA51-31 100 1;2;3 25: 31: 63: 80: 100 3;7,5; 10 —
16; 25; 31,5; 40; 50; 63;
BASIT-31 100 3 80: 100 14 —
BA51-33 160 2;3 80; 100; 125; 160 10 —
16; 20; 25; 31,5; 40; 50; | 2,5;4,0;
BA57-35 250 2:3 63; 80; 100; 125; 160; 5,0; 6,0; —
200; 250 8,0; 10,0
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Taomuna I[12.2

TexHuyeckue 1aHHbIE ABTOMATUUYECKUX BBIKIIIOUarTenei cepuu BA
Ha TOKH Bbiie 250 A

JlaHHbIe BRIKITIOYATEICH

[TapameTpsl BeIKITIOUATENICH

YcTaBku no
HoMUHATBHBIH TOK | > cpada-| Verasiu
Homu- o TBIBAHUSL | IO BpEMe-
. | Yucno | pacuenureneit ¢ 00-
Tun HaJIbHBIN . ANEKTPO- | HU cpada-
ITIOJIFOCOB paTHOBaBI/ICI/IMOI/I Xa-
TOK, A aKTe PICTI/IKOfI A MAardmuTHOTI O | ThIBAHUS B
paKtep ’ pacuenure- |30He K3, ¢
18t 1/ yom
130: 190; 260; 275;
BA74-40 800 3 > 1 TU5 LU, ST,
500; 625; 760; 800 | 5.9 5. 3. 4:
BA74-43 1600 3 1250; 1600 4,5;5;5,5;10,18; 0,38;
6;6,5;7;, | 0,63;1,0
BA74-45 3000 3 2000; 2500; 3000 7.5: 8
BA74-48 5500 3 4000; 5500
BAS81-41 1000 2:3 250; 400; 630; 1000 | 2:3;5:7 —
BA83—41 1000 2:3 250: 400: 630: 100 | > > ‘;; 36
BA51-39 630 2:3 400; 500; 630 4 Si g; 8 _
BAS52-39 630 23 | 200:320: 400 630; 10 —
100
BA53-43 1600 2:3 1000; 1280; 1600 | 2;3:5;7 _
BA55-43 1600 | 2:3 1000; 1280: 1600 | 2:3:5:7 0’16 (3)’2;
2. 4. 6 051; 052
BA85-41 1000 2:3 250; 400; 630; 1000 | <, 0,1;0,2;
2:3:5:7 03
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