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BBEJAEHHUE

B cooTBercTBHM C MpaBWIaMH YCTpoOMCTBa 3eKTpoycTaHoBok (ITYD)
CEIbMOT0 M3JaHUs JJIEKTpUuYeckas ceTh HamnpsokeHuem a0 1000 B momxHa
UMETh OBICTPOJEHCTBYIONIYIO 3alIUTy OT TOKOB KOPOTKOTO 3aMBIKaHUS,
o0ecrneunBaONIyl0 TpeOyeMyl0 YyBCTBUTEIIBHOCTh U MO BO3MOXHOCTH Ce-
JIEKTUBHOE OTKJIIOYEHUE MOBPEKIECHHOIO ydacTka. Bpems oTkiroueHus om-
penensiercs (aszupiM HanpspkerneMm cetu [1]. CymectBoBaBmue g0 2003 ro-
Jla HOPMBI MPOBEPKU 3anuTHOM annapatypsl (I1YD mecroro nznaanus) Obuin
OCHOBaHbI Ha HEBPEMEHHOM KPUTEPUH, OHU TPEOOBaIM OOECIEUEHUs Ompe-
NeeHHON KpaTHOCTH ToKa K3 1Mo OTHOIIEHNIO K HOMUHAJIbHBIM TOKaM IJIaB-
KUX BCTABOK MPEIOXPAHUTENEH U paclienuTeNei aBTOMAaTUUECKUX BBIKJIIOYA-
Tener. Takasd mpoBepKa YCTAHABIMBAJIA CTENEHb HANCKHOCTU OTKIFOUYEHUS
MOBPEXKICHUS, HO HE TapaHTUPOBaJIa OBICTPOTO WX OTKIIOYCHHs. MenuinH-
CKMMH HCCJICJIOBAaHUSIMHM YCTAHOBJICHO, YTO CTEMEHb BO3JACHCTBUS SJIECKTPHU-
YECKOro TOKa Ha 4YeJIOBeKa M JKMBOTHBIX 3aBUCHUT HE TOJBKO OT BEIMYUHBI
HaIpsDKEHUS,, HO U OT IPOJIOJKUTENBHOCTH €ro BO3JeHCTBUS. Pe3ynbTaThl
ATOI pabOThI M HAIIUIK OTpaxkeHue B TpedoBanusx [1YD ceapmoro uzganus.

ObecrieueHre OBICTPOAECHUCTBUS U CEJIEKTUBHOCTU PadOThI amnmapaTrypbl B
crcTeMax 3JIEKTPOCHAOKEHUsI 00BbEKTOB Oa3upyeTcs Ha HH(POpMAIIK O BpeMsi-
TOKOBBIX XapaKTEPUCTHKAX paclenuTeNiell anmnapaToB 3allUThl. 3J€Ch BaKHbBI
CBEJICHUS M O UX HE CTAOMJILHOCTU: 3aBUCUMOCTH OT TEMIIEPATYpPhl OKpPYKaro-
LIEN Cpepl, OT HAYAJIBbHOM TEMIIEpaTypbl PacCUEIUTENECH, ONpEaeIsieMON Ha-
Ipy3KOW JIMHUM JI0 OTKIIFOUEHUS, O COOTHOIIIEHUH MEXIY BPEMEHEM CpadaThl-
BaHU paclienuTeNIel 1 BpeMEHEM ITyCKa WM caMO3alTycKa 3JIeKTPOIBUTaTeNeH.

CoBpeMeHHBIN PHIHOK AIEKTPOTEXHUYECKOTO O00OpYIOBaHUS TpeJyiaraet
MOTPEOUTENIO IIMPOKHUM CIEKTP 3alUTHBIX allapaToB OTEUECTBEHHOTO U 3apy-
OEXXHOTO TPOM3BOJCTBA. Pa3zpaboTaHbl W BHEAPEHBI HOBBIE THIBI aIapaToB,
CHOCOOHBIX OTKITIOYATh 3HAUMTENIbHBIC paboune U aBapHifHbIC TOKU, OTPAHUYH-
BaTh WX MaKCUMAaJbHOE 3HAYEHUE, YMEHBIIATh UX TEPMHUECKOE U JIEKTPO]IU-
HAMUYECKOEe JICWCTBUE HA 3allUIIaeMble CETH U ammaparypy. s momydeHus
PEryIUpyeMbIX 3alIUTHBIX XaPAKTEPUCTUK MPUMEHSIOT BBIKIIOUYATENN C TOIY-
MIPOBOAHUKOBBIMU W DJIEKTPOHHBIMHU pacuenutessMu. PasHooOpasue BhImyc-
KaeMbIX ammnaparoB 3allMThl MMO3BOJISET 3a CYET KOOPIMHAIMM 3alUTHBIX Xa-
PAKTEPUCTHK 0OECTICYUTh X CEJIEKTUBHOE CpadaThIBaHKUE U OBICTPOJICHCTBYE.

B nocobun npuBoauTCs crpaBouHas MHQOpMaLUsg O mapameTpax u 3a-
IIUTHBIX XapaKTePUCTHKAX HanOoJIee YacTO MPUMEHIEMbIX aBTOMATHYECKUX
BBIKJIIOUaTesie. Marepuan npuioKeHUd OPUEHTUPOBAH HA PELICHUE 4YaCT-
HBIX MH)XEHEPHBIX 3aj7a4 Mo BRIOOPY ammapaToB 3aliuThl. /s obecnieueHus
OBICTPOACHCTBHS U CEJIEKTUBHOIO CcpabaThiBaHUs ammapaToB MOTpeOyercs
aHAIM3 MaTephalia yKe MO KOHKPETHBIM MOIU(MUKAIUSAM BBIKIIIOYATEIICH,
KOTOPBIN Mpe/icTaBiieH B 1aBax nocobus. bonee nonapodbHas nudopmariust 06
aBTOMaTUYECKUX BBIKIIOUATEIISAX, OTPAKCHHBIX B TOCOOUM CEpUid, U3JIOKEHA
B COOTBETCTBYIOIINX UCTOYHHKAX OUOIMOTpaduIecKoro CrucKa.
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1. OBIIUE CBEAEHUA Ob ABTOMATHYECKHUX
BBIK/IIOYATEJIAX

1.1. Ha3nauenue, kiaccugukanus, OCHOBHbIE 3JIEMEHTBI

ABTOMaTHYECKHE BBIKIIOUATENIM (AaBTOMATHI) MpPEAHA3HAUCHBI ISl aB-
TOMATHYECKOTO OTKIIFOYEHHUS AJeKTpuueckux nener npu K3 wnm HEHOp-
MaJIbHBIX peXHUMax (Meperpy3kax, MCUe3HOBEHUM WJIU CHIDKCHUHU Hampsixke-
HUS), a TaKKe JIJI1 HEYacTOro BKJIIOUEHHS U OTKJIIOUEHHS] TOKOB Harpys3ku. B
aBTOMAaTax HE MPUMEHSTCS KaKOW-THOO CHelualbHOW Cpebl IJis TalleHUs
IyTu. Jlyra racurcs B BO31yXxe.

[To yuciy moat0coB aBTOMAThl OBIBAIOT OJIHO-, ABYX-, TPEX- U YETHIPEX-
MOJTIOCHBIMHU, U3TOTaBIUBAIOTCA Ha TOKU 10 6000 A mpu HanpsHKEHUM Mepe-
MeHHOTro Toka 10 660 B u mocrostaroro mo 1000 B. Otkiroyaromiast crioco0-
HocThb nocturaer 200-300 kA. B aBapuiiHbIX cUTyalusiX aBTOMaTbl oOecrie-
YUBAIOT OJHOBPEMEHHOE OTKJIIOUCHHE BeeX Tpex ¢as. [1o Bpemenu cpadatbl-
BaHMA (fp) pa3INYaLoT:

® HOPMAaJbHbIE ABTOMATUYECKHE BBIKIIIOYATENHN C I, = 0,02-0,1 c;
® CEJIEKTUBHBIE C PETYJINPYEMOH BBIIEPKKOM BpeMeHHU 110 | c;
e OpICTpOAEHCTBYIOMME C £, < 0,005 c.

CenekTHBHBIE aBTOMATUYECKUE BBIKJIFOYATENN MO3BOJISIIOT OCYLIECTBUTH
CEJIEKTUBHYIO 3allIUTy CETEN YCTAaHOBKOM aIllapaToB C Pa3HBIMU BBIICPKKAMHU
BPEMEHH: HAUMEHBIIEH y TOTPEOUTENST M CTYNEHYATO BO3PACTAIONICH K HC-
TOYHHUKY MUTAHUSL.

ITpu K3 u neperpy3kax BBIKIIOUATEIb OTKIIOYAETCS BCTPOCHHBIM B HETO
YCTPOMCTBOM PEIEHHOMN 3alIUThI, BXOJHOW BO3JCHUCTBYIOIIECH BEJIUYHMHON KO-
TOPOTO SBIIAETCA TOK. ITO YCTPOWCTBO HA3BIBACTCA MAKCUMATLHLIM PACYenu-
menem. Pacuienurens KOHTPOIUPYET 3aJlaHHbIN MapaMeTp 3allUIaeMoi 1enu
Y BO3JICMCTBYET Ha PACUECIUIAIONIEE YCTPOUCTBO, OTKIIFOYAIOIIEE aBTOMAT.

Haubonee pactipocTpaHeHHBIMU PACIICTUTENISIMHU SIBISIOTCS:

a) SJIEKTPOMArHUTHBIC — JIJISl 3alUThI OT TOKOB K3;

0) TerI0BbIE — JIJIS 3AIMUTHI OT NEPErPY30K;

B) KOMOMHHPOBaHHbIE, COBMEIIAIOIINE B ce0€ ANEKTPOMArHUTHBIE U TETI-
JIOBBIE PACLEIUTENH;

I') MOJYIPOBOJHUKOBBIE, MO3BOJISIONIUE CTYNIEHYATO MEHATH PAJl Xapak-
TEPUCTHK.

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



Ecnu aBTOMaT HE UMEET MAKCUMAJIbHBIX PACLEIUTENEH, TO OH UCIIONb3Y-
€TCsI TOJIBKO I KOMMYTAIINH 1iernei 6e3 Toka.
Brikirouarenu MOTyT OCHAIIATHCS IONOJIHUTEIbHBIMU YCTPONCTBAMU:
® HYJIEBBIM WJIM MUHUMAJIbHBIM PACUENUTENIEM, OTKIIOUAIOIIIM BBIKIIIO-
yaTelb aBTOMATUYECKU O€3 BBIICPKKH BPEMEHHU NMpPU CHUKEHUM Ha-
npsbkeHust cooTBeTcTBeHHO 110 (0,1-0,35)-Uyow 1 10 (0,35-0,7)- Uson
(HanpspkeHHne cpabaThIBaHUSI HE PETyJIHPYETCsl, OTCYTCTBYET BO3MOXK-
HOCTh BBOJIUTH 3aME/JICHWE B JICUCTBUE 3aIIUTHI, YTO MOXET OBbITh
MPUYMHON MAacCOBBIX OTKJIIOUEHUM BhIKItOuUarenen npu K3 B cucreme
AIEKTPOCHAOKEHUS );
® HE3aBUCUMBIM pacienuTesieM (JIEKTPOMArHUTOM OTKJIFOUEHUS) IS
JYCTAHIIMOHHOTO YIPAaBJICHUS BBIKJIIOUATEIIEM, BPEMSI OTKIIOUECHUS HE
6oxee 0,04 c;
® DJIEKTPOJBUIaTENIbHBIM HWJIM 3JIEKTPOMEXAHUYECKUM IPUBOJIOM IS
JUCTAHIIMOHHOTO YTIPABJICHUS BBIKIIIOYATENIEM;
® CBOOOJIHBIMM BCIIOMOIaTE€IbHBIMM KOHTAaKTaMHU, a BBIKJIFOUATEIN CEPUU
BA — Taxke cUrHaJIbHBIMU KOHTaKTaMH aBTOMaTUYECKOTO OTKIFOUYCHHS,;
® BBIJIBWKHBIM YCTPONUCTBOM C BCTaBHBIMU KOHTaKTaMH TJIABHBIX U BCIIO-
MOTaTeJIbHBIX e — U1l BKIKOYATENCH BbIIBHXKHOTO UCTIOJTHEHUSL.
Haumenbmuii TOK, BBI3BIBAIOLIAN OTKIOUYEHHUE aBTOMATa, HA3bIBAETCS
TOKOM TPOTAHMSI UJIM TOKOM CpaOaThiBaHUs, a HACTPOIMKA pacleNUTelNs aB-
TOMATUYECKOTO BBIKJIIOUATENSl HA 3aJaHHBIA TOK CpaldaThIBaHUS — yCTaBKOU
TOKa cpabaThIBaHMUS.
Maxkcumanvuwli pacyenumens BBINOJIHAETCS MO-pa3HoMy. Ero 3amur-
Hasl (BpEMATOKOBAsI) XapaKTepUCTUKa (OPMUPYETCS U3 OTIEIBHBIX CTyNEHEN
TpexXcTyneH4aTonl 3amuthl. Ilepeasi cmynenb — TOKOBas OTceuka 0Oe3 BbI-
JIEPKKU BPEMEHU, 8MOpAs cmyneHb — TOKOBAsI OTCEYKA C BBIACPKKOMU Bpe-
MEHH, Mmpembs cmyneHb — MAaKCUMallbHas TOKOBAs 3allUTa WIM TEIUIOBas
3ammTa. TOKOBBIE OTCEYKH M MAaKCUMAJIbHAS TOKOBAs 3alMATA BBIIOJIHSIIOTCA
niu Ha 0a3e AIEKTPOMArHUTHBIX pefie (paclenuTenb AJIEKTPOMArHUTHBIN)
WM Ha OCHOBE HMCIIOJIh30BaHUs MOJYIMPOBOAHUKOBBIX 3JIEMEHTOB (paciienu-
TeJb MOJYIPOBOAHUKOBBIN). J{J1s1 BBIIOJIHEHUS TEIJIOBOM 3aIlIUThI UCIIOJIB3Y-
eTCsl TePMOOMMETAINIMYECKUNA DJIEMEHT (TEIUIOBOM pacuenuTeNb), 3aluTa
MMEET 3aBUCHMYIO OT TOKa BBIIEPKKY BpeMeHu. Ha ocHOBE moJIynpoBOAHU-
KOBOT'O PacCLEINUTEIIS BBIOJHAETCS MAaKCUMalbHAsl TOKOBAs 3alllUTa C 3aBH-
CHMOM M HE3aBHCUMOW OT TOKa BBIJIEPKKOU BpeMeHHU. [10ynpoBOIHUKOBBIN
pacCUENUTENb B YCIOBUSX SKCILTyaTalluy JJOIyCKAET PEryJINpPOBKY:
® HOMHUHAQJIBHOI'O TOKA PaCLEIUATEIIS;
® TOKa cpabaThIBAHMS OTCEUKU;
® BpeMeHHU cpabaThIBaHMS MaKCUMaJIbHON TOKOBOM 3aIlIUTHI;



e BpeMeHHU cpabaThIBaHMs BTOPOU CTYIICHU 3aIUTHI.
TeroBol pacuenuTens U 3JIEKTPOMAarHUTHBIN PaCcLiENIUTENb IEPBOU CTYIIEHU
3alIUTHl B YCIIOBUSX DKCIUTyaTallMM HE peryaupyrorcs. OHM HACTpanBarOTCA
Ha OINPEIENCHHYID YCTaBKy 10 TOKY cpalaTbIBaHUs MPEINPUITHEM-
W3TOTOBUTEIIEM.
B 3aBrucHMOCTH OT cepuU BBIKIIOYATENS MOJYHIPOBOJHUKOBBIE PACLICHH-
TEIM UWMEIOT TMOrPEeHIHOCTH B TOKE cpabaThbiBaHUS TMEPBOM  CTYINEHU

I!, +(20-35)%, B Toke cpabatsiBanus TpeTheii crynenn /.. +(15—35)%, Bo

c3 — c3 —

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

MakcumanbHBIN paclenUTeNb BKIIOUYAETCA Ha MOJIHbIe (ha3Hble TOKU. Y
HEKOTOPBIX BBIKJIFOYATENIEH UMEETCS U CIIeHHalIbHAs TOKOBas 3aIUTa OT OJI-
Hodazupix K3, Bo3aeiicTByIOmIEH BEIMYUHONW KOTOPOW SIBISIETCS TOK HyJe-
BOW IOCJIEN0BATEIBHOCTH.

BrimyckaroTcsi aBTOMaTHYECKHUE BBIKJIFOYATENH, COACPIKAIINE CIENYIO-
1€ CTYIECHHU:

® BCE TPH;
IIEPBYIO U TPETHIO;
BTOPYIO U TPETHIO;
TOJIBKO MEPBYIO;
TOJIBKO TPETBIO.
ABTOMaTHYECKHE BBIKIIOUATEIN, COACPIKAIINE TOKOBYK) OTCEUYKY C BBI-
JEP’KKOW BPEMEHH (BTOPAsi CTYIIEHb), HA3bIBAIOTCS CEJIEKTUBHBIMMU.

Pa3nnyaroT HETOKOOrpaHMYMBAIOIIME U TOKOOTPAHUYMBAIOIINAE BBIKJIIO-
yatenu. [locnennue orpannunBaioT Tok K3 mpu OTKIIOUEHUM BBIKIIOYATEIS
Osarogapsi OBICTPOMY BBEACHUIO B IIEMb JOMOJHUTEIBHOTO COMPOTUBICHUS
AIEKTPUYKON JYTH, BO3HHMKAIOLIEH MEX]y Pa3MbIKAIOIMIMMUCS KOHTAKTaMu
WK 00pa3yloleicss B CeHHAIbHBIX 3JIeMeHTax. KOHCTpYKIMU U yCIOBUS
paboThI TaKUX BBIKJIIOYATENEH MOAPOOHO u3noxeHsl B [2]. [Ipu npuMenenun
HETOKOOTPaHMYMBAIOIIUX BbIKIOYaTesne Tok K3 B 1enu 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
Hanpspbkenuu. 3nech O — otkmouenue, I1 — maysa (< 180 ¢), BO — Bkitoye-
HUE, OTKIIFOUYEHHE.

OCHOBHBIE 3JIEMEHTHI aBTOMAaTa: KOHTAKThl C AYTOTaCUTEIBHON CHCTE-
MOM, NMPUBOJ, MEXaHU3M CBOOOJIHOTO PACLEIICHUS, PACLENUTENN, BCIIOMO-
raTejbHble KOHTAKThI.

ABTOMAT MOXET UMETh OJIMH WJIM HECKOJIBKO pacUeNnuTese.



1.2. BzaumoaeiicTBHe MeK1y OCHOBHBIMH 3JIEMEHTAMHU ABTOMATHYECKHX
BBIKJII0OYaTe/1eH

[IpyHunuansHas cxemMa aBTOMAaTHYECKOTO BBIKIIIOYATENS IMPUBEICHA
Ha puc. 1.1.

AT2 T z U 1 l,
YAT3 SB

Puc. 1.1. HpuHuunuaJleaﬂ cxema asnmomamudecKkoco 8blKarnouamei.

1 — anexmpomacHumuwlli NPUBOO; 12 — 2ubkas cea3v;

2 — pyuHol npusoo; 13 — necywas demanv,

3 — pviuaeu, 14 — 3awenxa;

4 — omxnrouaowasn npyICUHa; 15 —3y0yp1;

5, 11 — 2nasHnvie koumaxkmol, 16 — npyorcuna;

6, 10 — konmaxkmHwvie NPYHCUHDL, 17 — makcumanvHwll pacyenumens,
7 — Oy2oeacumeinbHble KOHMAKMbL, 18 — MunumanvHvlll pacyenumens

8 — dyeoeacumenvnas kamepa;
9 — anekmpoouHamuyecKue KOMNeHcamopbi,



Konmakmmuas cucmema BbIKIIOUaTeNIel Ha OOJbIINE TOKU — ABYXCTY-
MeHYaTas, COCTOUT W3 TJIAaBHBIX 5, // W JOyroracUTEIbHBIX KOHTAKTOB 7.
['11aBHBIE KOHTAKTHI JOJIKHBI UMETh MaJlO€ MEPEXOJHOE CONMPOTUBIICHHUE, TaK
KaK M0 HUM MPOXOJAUT OCHOBHOU TOK. OOBIYHO 3TO MaCCUBHBIC MEIHBIEC KOH-
TaKThl C CEpEOPSAHBIMU HAKJIAJKAMHU HAa HEMOJABMXKHBIX KOHTAKTaX M METall-
JIOKepaMUUYECKMMH HaKJIaJKaMH Ha MOJBUXKHBIX KOHTakTax. Jlyroracureib-
HBIC KOHTAKTHI / 3aMBIKAIOT W Pa3MBIKAIOT I€Mb, OHHM JIOJDKHBI OBITH yCTOM-
YUBBI K BOHUKAIOIIEH Ayre, MOBEPXHOCTh ATUX KOHTAKTOB METaNIOKEpaMu-
yeckasl.

ITpu HOMUHANBHBIX TOKax 10 630 A KOHTaKTHasl CUCTEMa OJIHOCTYMEH-
yaTasi, TO €CTh KOHTAKTHI BBITIOJHSIOT POJIb TJIABHBIX U TyTOTraCUTEIIbHBIX.

Ha puc. 1.1 BeIKITIOUaTenb MOKa3aH B OTKJIKOYEHHOM MOJIOXKEHUH. JLJid
€ro BKJIFOUEHMS BPAIIAIOT PYKOSATKY 2 WM MOJNAIOT HAIpPSIKEHHE Ha 971eK-
mpomacuumusii npueod 1 (YA). Bo3Hukaroiiee ycwine nepeMeniaeT pbryaru
3 BIIPaBO, IPU 3TOM MOBOPAYMBAETCS HECYyIIas I€Tallb /3, 3aMbIKAIOTCS CHA-
yaja JyroracuTelIbHbIE KOHTAKTHI 7 M CO3[aeTCsl LEMb TOKA YEPe3 3TU KOH-
TaKThl U THOKYIO CBsI3b /2, a 3aTeM rjaBHble KOHTaKThl J, /1. Ilocme 3aBep-
IICHUS ONEPAIUU BBIKIIOUATEINb YIEPHKUBACTCS BO BKIIOUCHHOM IOJIOKEHUU
3aiesikoit /4 ¢ 3youamu /5 u npykuHoit /6.

OTKITIOYAKOT BBIKJIIOYATENb PYKOSTKOM 2, MPUBOJAOM [ WJIM aBTOMAaTHYe-
CKHU NP CpabaThIBAHUU PACLICIUTEIIEH.

Maxcumanvuoiii pacyenumens 17 cpadaTblBaeT U MPOTEKAHUU T10 €TO0
ooMotke YATI Toka K3. Co3naercs ycunue, npeoosieBaroliee HaTshkeHue P
NPY>KUHBI /6, pblyaru 3 MepexodsaT BBEPX 3a MEPTBYIO TOUKY, B pE3yJIbTATE
YEero aBTOMATHUYECKHUI BBIKIKOYATEIb OTKJIIOYAETCS IMOJ JACHCTBUEM OTKIIIO-
qarouieil npykuHbl 4. ITOT K€ paclenUTeNb BBINOJHICT (YHKIUH He3ad8U-
cumozo pacyenumens. Ecniu Ha HIWKHIOIO 00MOTKY YAT2 monaTh Hampsixke-
HUE KHONKOW SB, OH cpabaThiBaeT U OCYIIECTBISIET TUCTAHIIMOHHOE OTKIIIO-
YECHHUE.

[Ipy CHWKEHWW WM MCYE3HOBEHUUW HAIPSDKEHUS CpaOaThIBACT MUHU-
ManvHull pacyenumenb 18 M TaKKE OTKIIOYAETCS aBTOMATUYECKHUUN BBIKIIIO-
qyaTeb.

[Ipu oTKJIIOYEHHM CHaualla Pa3MbIKAIOTCSI TJIaBHbIE KOHTAaKThl U BECh
TOK MEPEXOUT Ha JyTrOracuTeIbHbIE KOHTAKThl. Ha raBHBIX KOHTAaKTax Jayra
HEe 00pa3zyeTcs.

JlyroracuTenbHble KOHTAKThl 7 Pa3MbIKAIOTCS, KOTJa TJIaBHbIE HAXOJSIT-
CS Ha JOCTATOYHOM pPACCTOSHUHM. MeXIay IyroracuTelIbHBIMH KOHTAKTaMH
oOpa3zyeTcst 1yra, KoTopasi BbIYyBaeTCsl BBEpX B dyeocacumenvhyro kamepy §,
I/I€ U TaCUTCH.

JlyroracuTenpHblE KaMepbl BBIMOJHSIOTCS CO CTAIBHBIMHU IUIACTUHAMHU
(@pdext neneHus MIMHHOW AYTM HAa KOPOTKHE) W JTAOMPUHTHO-IIEIEBHIMU
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(3¢ dexT ramenus ayru B y3Kou Ienn). BrsaruBanue a1yru B kKamepy ocyliie-
CTBJISIETCSI MATHUTHBIM AyTheM. MaTepuasl Kamepbl I0JDKeH 00J1ajaTh BBICO-
KOU TYTOCTOMKOCTBIO.

IIpu nporekanun Toka K3 dyepe3 BKIIOUEHHBIII aBTOMATUYECKUU BBI-
KJIFOYaTeIb MEXAY KOHTAKTAMH BO3HUKAIOT 3HAYUTENbHBIEC IEKTPOIUHAMU-
YECKHUE CHUJIbI, IPEBBIIAIOIINAE CUIIBI KOHTAKTHBIX NMPYXUH 6 U [(), KOTOpBIE
MOTYT OTOpPBaTh OJIMH KOHTAKT OT JIPyroro, a oOpa3oBaBIIasiCs Iyra MOXKET
cBapuTh ux. YToObl M30€KaTh CAMONPOU3BOIBHOIO OTKIKOYEHUS, TPUMEHSI-
10T JICKTPOJAMHAMUYECKUE KOMIIEHCATOPhI B BU/IE IIUHOK 9, U30THYTHIX MET-
ned. Tokn B mIMHKAX 9 MMEIOT pa3HOE HAINPABICHUE, YTO CO3HAET DJICKTPO-
JUHAMUYECKYIO CUJTY, YBEITUUYHMBAIOLYIO HA)KaTHE B KOHTAKTaX.

Poryary 3 BBIMONHSIOT POJIb MEXAHUIMA C80O00HO20 pacyenjieHus, Ko-
TOpPBbIN 00€CTIEYNBAET OTKIIOUEHUE aBTOMATUYECKOI'0 BRIKJIIOYATENS B JIFOOOH
MOMEHT BPEMEHH, B TOM YHCJIE MPU HEOOXOAMMOCTH U B MPOIECCE BKIIOYE-
Huda. Ecnu BeIKIIIOYaTenb BKIIOYaeTcs Ha cymectByroniee K3, To makcu-
MaJbHBIA pacuenurenb /7 cpabaTblBaeT M MEPEBOAMUT pblyard 3 BBEPX 3a
MEPTBYIO TOUKY, HapyIIas CBsi3b MpuBojaa / (Uiu 2) ¢ MOJABUKHON CUCTEMOM
ABTOMATUYECKOI0 BBIKJIKOYATEIS,, KOTOPBIM OTKJIIOYAECTCS MNPYKUHOM 4, He-
CMOTpS Ha TO YTO MPHUBOJIOM OyJIeT MepenaBaTbcs yCUIue Ha BKIOYeHHe. B
peabHBIX aBTOMAaTUYECKHUX BBIKJIFOYATENAX MEXaHW3M CBOOOJHOIO pacLer-
JICHUSI UMeeT 00JIee CI0XKHOE YCTPOUCTBO.

3awumnuasn xapakmepucmuka aBTOMAaTUYECKOTO BBIKJIKOYATENS NpPHUBE-
neHa Ha puc. 1.2. MakcumalibHble pacLIENUTENN 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 3awyumuou xapaxmepucmuku asmomamuyecko2o blKaouames

30HE Meperpy3ku U B 30HE KOPOTKOIro 3aMblkaHUs (0Tceuka). Bpems cpaba-
THIBAHUS PETYJIUPYETCS MPU HOMHUHAIBHOM TOKE [0y, TpU (3—10)-10y ¥ nipu
Toke K3. B aBTOMaTn4ecKkux BBIKIFOYATENAX C IEKTPOMAarHUTHBIMM pacLe-
IIUTENSIMU BBIIEP/KKA BPEMEHU B HE3aBUCHUMOM OT TOKA YaCTH XaPaKTEPUCTH-
KM JOCTHUTAETCs 3a CYET YaCOBOI'0 aHKEPHOT'O MEXAaHHU3Ma, B 3aBUCUMOM — OT
CWJIBI IPUTSDKEHUS SIKOPSI 2JIEKTPOMArHuTa K CEpJICYHUKY .

ABTOMaTHYECKHE BBIKIIOYATETN C OMMETAINIMYECKUMH PacleNUTENIMU
o0ecreurnBalT 00paTHO3aBUCUMYIO XapaKTEPUCTUKY IpU meperpyskax. s
3amuThl 0T K3 B Takux BBIKIIIOYATENSAX HCIOIB3YIOTCS 3JIEKTPOMArHUTHBIE
pacuenuTeN MTHOBEHHOT'O JIEHCTBUA.

B BhIK/IIOYATENAX MPUMEHSIOTCS M TOJYIPOBOJHUKOBBIE PACLIEIUTEIH.
Onu obecneunBarOT 0oJiee BBICOKYI0 TOYHOCTh CpadaThIBaHMS MO TOKY U
BpeMeHU. CTpyKTypHas cxeMa Takoro paclenuTelss IokasaHa Ha puc. 1.3.
biiok / u3mepsier TOk 3ammuiaeMon cetu. B cetu nmepeMeHHOro Toka B Kaye-
cTBE OJIOKOB / MPUMEHSIOT TPAaHCPOPMATOPHI TOKA, & B CETH MOCTOSHHOTO
TOKa — MarHUTHbIE ycunutenu. biiok 2 ananusupyet curnan ot 6soka /. Ec-
JM 3TOT CUTHAJI COOTBETCTBYET TOKY MEpErpy3ku, To U3 Ojoka 2 mocTymnaer
CUTHaJ B OJIOK 3, KOTOPBIH 3aIyCcKaeT MoJIyIpOBOJAHUKOBOE pelie 4, CO3/1ar0-
IIe€ 3aBUCUMYIO OT TOKA BBIACPKKY BPEMEHHU (YUacTOK ab XapaKTepUCTUKU
o puc. 1.2).

l_z-l_ GHE
Sl

YYVY

Puc. 1.3. Cmpykmypnas cxema noaynpogoOHUK08020 pacyenumeis

[Tpu Toxe K3 curnan ¢ 61oka 2 g1ocTaTodeH [ 3amycka 0j10Kka 7, KOTO-
pBIit sIBIIsIETCS TOKOBOM OoTceuko. biiok 6 co3gaeT BbLACPKKY BPEMEHH B He-
3aBUCUMON 4acTH XapakTEepUCTUKHU (ydacTok cd Ha puc. 1.2). briok 5 ycunu-
BaeT CUTHAJIbI OT OJOKOB 4 M 6 W MOJAeT UMIYJbC Ha OTKIIOYAIOIIYIO Ka-
TYLIKY aBTOMaTH4YeCKOTO BhIKIto4aTesst YAT2 (cMm. puc. 1.1).

HaunbGonee coBpeMEHHBIMU SIBJISIOTCS aBTOMATHYECKHE BBIKIIOYATENN
cepun BA, npenHa3sHaueHHBIC JIs1 3aMEHBI ycTapeBIHX Moaudukanuii A3 1,
A37, AE, ABM u «9nektpon». OHU HUMEIOT yMEHbLIEHHbIE TabapUThl, CO-
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BPEMEHHBIE KOHCTPYKTUBHBIE y3JIbI M AJIeMEHThl. PaboTaroT B ceTsAx MOCTo-
SHHOT'O ¥ IEPEMEHHOT0 TOKA.

OcCHOBHBIE TEXHUYECKHE JaHHBIC HEKOTOPHIX M3 HUX JIaHbl B TaOIUIE
[1.1.1 m mocneayronux riiaBax, a moApoOHbBIE YCIOBUS IKCILTyaTaluu — B [3].

1.3. OTKJII0UEHHE e ¢ TOKOM aBTOMAaTH4Y€CKUMH BBIKJIHOYATCIAMHUA

B BBIKITIOUATENSIX KITACCHUYECKOTO WCIONHEHUS cpabaThiBaHUE JIEMEH-
ToB 1ipu K3 B 1ilenu npoucxoauT B TaKOM nociieqoBaTenbHOCTH (puc. 1.4):

I,u
]
u
/’N /
Vi AN ’\
A \
/ \
/i N\ A
A \\ /
/ | \ /
/ i \ /
/ \ /
/ | X /
| S T 7
t,| 1t M7, t / t t
| I\ I /
| I\ ' / /
I I\ ' / /
I I\ ' / /
| | \ I /
| | N /
/ /
| | e / <
I [ T 7N
| 1 _.”7 oK |
tOl \1 t12 J/ t23 R
| |
. Lz B Ly

Puc. 1.4. IIpoyecc usmeHnenus moxka u Hanpaxicenuti 60 6pems OMKIIOYeHUsi OOHO-
¢asznoit yenu npu K3

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

® B MOMEHT #, IPOUCXOJIUT COMBAHUE 3AICIKH;

® B MOMEHT #; HAQUYMHAETCS PACXOXKJICHHUE KOHTAKTOB BBIKIIOYATEIS U
MEXKy HUMU 3aKUTACTCS DJICKTpUYECKas AyTa;

® B MOMEHT /4 IIPY MPOXOKIAECHUH TOKA Yepe3 HYJb AyTa racHET.
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Bpewmsi neiicTBHSI BBIKIIOYATENS MPU OTKIIOUYEHHM fj3, WIH BPEMS OT
MOMEHTa BO3HUKHOBeHUS K3 7y 10 MOMEHTa #3, KOT/1a HAYMHAIOT PACXOAUTh-
Csl KOHTAKThl, CKJIQJbIBAETCS 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 BpEeMsl IEUCTBUS
MpU OTKJIIOYEHUHU MEHbIIE 3—5 MC B BBIKIIIOUATENSIX ¢ HOMUHAJIBHBIM TOKOM
10 100 A u 5-10 Mc B BBIKITFOUATENAX C OOJIBIIIMM HOMHUHAJIBHBIM TOKOM. Ec-
71, KpOME TOT'0, YYECTh BpEeMs TOPEHUSI AYTH t34, TO HAUMEHBIIIEE BPEMSs JJTH-
TEeJTLHOCTU 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 CONPOTUBIICHUS AYyTHM HAYMHAET MNPOSABIATHCA B JIyUIIEM Cllydae
tonbko npu 80—-90% ammuutynel Toka K3. MoxHO cunTaTh, 4TO Ayra HE Wr-
paeT O0JbIIoN posik, TeM 0oJiee, YTO POCT COMPOTUBIICHUS €€ B HAYAJIIbHOU
dasze ramieHuss B KJIACCHYECKUX BBIKITIOYATENSIX SIBISIETCS OTHOCHUTEIHHO
MeUTIeHHBIM. UTOOBI MOXHO OBIJIO TOBOPUTH 00 3((PEKTUBHOM OTpaHHYU-
BAIOIIEM JICHCTBUM, JyTa JOJKHA OBITh BKIIIOUCHA B LIETIh Y€pe3 BpeMsl, 3Ha-
YUTEIBLHO MEHBIIIEE 5 Mc, JTydllle BCEro 4epe3 BpeMs MeHee 1 Mc.

Tak Kak BO3MOXKHOCTH YMEHBIIIEHUSI COOCTBEHHOTO BPEMEHHM KOMILIEK-
ca, COCTOSIIIETO M3 MAaKCUMAJbHBIX PACLENUTENEH, 3aIIEJIKH, MEXaHUYECKOM
nepeaavyy BBIKJIIOYATENS] U KOHTAKTOB, OTPAHUYEHBI, TO CIEAYET NPUMEHATD
JIpyTUe crocoObl pa3MbIKaHUS KOHTAKTOB, UCKIIIOYAIOIINE YIOMSHYTBIE dJie-
MeHTBI. K 3TUM clocoO0OM OTHOCSITCSL AJNEKTPOJMHAMUYECKHI OTOPOC KOH-
TaKTOB W HEMOCPEACTBEHHOE BO3JCHCTBUE HA KOHTAKTHI OTKIIOYAKOUIUX
AIEKTPOMArHUTOB.

TokoorpaHWUMBAIONINE BBIKIIOYATENN, pPa0OTAIONIUE Ha MPUHIUIIES
ANEKTPOANHAMHUYECKOTO OTOpOCa KOHTAKTOB, OOJIbIIIEH YaCTbHO CHAOMXKEHBI
OOBIYHBIMHU 3JIEKTPOMATHUTHBIMU PACLEIUTEIISIMU MTHOBEHHOTO JIEUCTBUSA
KJIACCUYECKOM KOHCTPYKIMU, KOTOpPBIE HE CJIEYeT CMEIIMBATh C 3JIEKTPO-
MarHuTamH, pa3MbIKAIOIUMH KOHTAKThI. DTH PACIENUTENN BBI3bIBAIOT OT-
KJIFOUEHHUE BBIKIIIOYATEI [P aBAPUUHBIX TOKAX, MEHBIIMX MHUHUMAIBHOTO
TOKa, MIPU KOTOPOM HACTYIMaeT OTOPOC KOHTAaKTOB (Toka oTtOpoca). OHM Oc-
BOOOXKIAIOT 3aIENIKy BBIKJIIOYATENS TAKXKE U MPU OOJBIIUX TOKAX, YTO Ipe-
JOTBpAIIAET MOBTOPHOE COJIMKEHHWE KOHTAKTOB TOCIE YMEHBIICHUS TPOTE-
KaIoIIero 4epe3 BHIKIIoYaTe b TOKA JI0 3HAUYCHUS HUXKE TOKa OTOpoca W HUX
BO3MOKHO€ 3aMbIKaHHE, TaK KaK MPOIECC PACXOXKJIEHUSI KOHTAKTOB B XOJI€
OTKJIIOUCHHUSI BBIKIIIOUATEIISI HAUMHAECTCS PaHbIIIE.

Jlns s dextrBHOrO Oorpanmyenus toka K3 HegocratouHo, 4ToObl KOH-
TaKThl PACXOIUIIUCh KaK MOXXHO CKOpee Mocjie BOSHUKHOBeHUs aBapuu. Cie-
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JyeT CTPEMUThCS Takke K Hanbosee ObICTpOMY BO3PACTAHUIO HAIPSIKEHUS
Ha JyT€ U yIAEP>KaHUIO €ro Ha BHICOKOM YPOBHE.
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Puc. 1.5. Ilpoyecc uzmenenuss moka u HAnpsidiceHUll 80 8pemsi OMKIOUEHUST OOHO-
GasHoll yenu MmoKOOSPAHUHUBAIOWUM BbIKIOUAMENEM: t) — MOMEHM BO3HUKHOBEHUSL
KOPOMKO20 3AMbIKAHUS, ] — MOMEHmM OOCMUIICEHUS MOKOM Yenu 3HavyeHus i, (Mmox om-
bpoca KOHmMaxKmos), t; — MOMeHmM OOCMUICEHUSL MOKOM, O2PAHUYEHHBIM BbIKIIOYAMENEM,
3HAUeHUs NUKA (02PAHUYEHHO020 MOKA iy); t3 — MOMEHM 00CUINCEHUS HANPANCEHUS HA OY-
2e aMnaumyOvl HANPsNHCEHUsL UCMOYHUKA, ty — MOMEHM nepexooa mokxa yenu yepes Hyib;
lome — MECHOBEHHOE 3HAYEHUE 0JCUOAEMO20 MOKA, i, — MCHOBEHHOEe 3HAYEeHUe nepuooute-
CKOU cOCmasisowel moxa

Ha puc. 1.5 u300paxkeH mporecc OTKIIOUYCHHsI TOKa OTPaHUIHBAIONAM
BBIKJTIOUATeIeM. B MOMEHT ¢, KOrJja TOK JOCTHTaeT 3HAYCHUS i,, KOHTAKTHI
HAYMHAIOT PaCXOIUThCA. MeX Iy KOHTaKTaMH 3aKUTAETCS AyTra, KOTOpas MO/
BO3JICIICTBHEM CHJI JIEKTPOMArHUTHOTO TMOJIsI OBICTPO TEpeMeniaeTcsi Ha po-
ra, a 3aTeM B JYTrOTaCUTEIbHYIO KaMepy BBIKIIIOUATENIs, B CBS3U C YEM OBICT-
po HapacTtaer HampspkeHHWe Ha qyre. CONpOTHUBICHHE JYTH BBI3bIBACT
YMEHBIIIEHHE TOKA IIETH [ TI0O CPABHEHHIO C 0KHIaEMbIM TOKOM iy, B 1IeNH 0e3
nyru. Ecny HayaTh OTCYeT BpeMEHU ¢ MOMEHTA BOSHHUKHOBECHHSI IYTH B ICTIH
(MOMEHT ¢,), TO Ju1s 0HO(a3HOM LIETH MOKHO 3aIiCaTh:
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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-
KCHHUA MCTOYHHUKA U CYMMBI HaprDKeHI/If/'I Ha MHAYKTHBHOM M aKTHBHOM CO-
IIPOTHUBJICHUAX LCIIN:

u,=U, sin(o)t+w+\|/a)—(L%+Rij. (1.2)

MakcumanbHOEe 3Ha4€HUE TOKA B LEMH C TyTOM JOCTUTaeTCs B MOMEHT
t, Korja
u,=U, sin(w? +y +y,)—Ri, (1.3)

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

[Magenue HampspbkeHus Ri B 1ienu 0e3 ITyrd MOXHO MpeHeOpeub, 0Co-
OCHHO TIpU OOJIBIIIOM CONPOTHUBJICHUU IYT'H, TIOATOMY MOXHO CYMTATh, YTO
TOK JIOCTUIaeT MaKCUMAJIbHOTO 3HAUCHUS iy (OrpaHUYEHHBIA TOK BBIKIIOYA-
TEJIsI) TOT/A, KOT/Ia HaNpsOKEHUE Ha Jyre CPaBHACTCS C MTHOBEHHBIM 3Hade-
HUEM HaIpsSHKCHHUS UCTOYHWKA. HauwHas ¢ 3TOro MOMEHTa, TOK BCE BpeMs
YMCHBIIIACTCS 1 B MOMEHT #,; TIPH HAINIPsHDKCHUU Ha JTyTe

uﬂ:Umsin(cot+\y+\|/a)—L% (1.4)
JOCTUTAET HYJIEBOTO 3HAYCHHS 3HAYMTEIBHO PAHBIIE €CTECTBEHHOTO Iepe-
X0/a 0)KHJIAeMOT0 TOKa uepe3 Hysb. CIBHT MOMEHTa Tepexo/a TOoKa depes
HYJIb [0 OTHOIICHHIO K €CTECTBEHHOMY IEPEXOy MPUBOJNUT K YMCHBIIICHUIO
cnBura a3 ¢ ¢ = @ Ui 3aMKHYTOH LENH JI0 (¢ = (P IS LEMH ¢ Jyroi. JTo
NPUBOJIUT K YMCHBIICHHUIO MTUKa BOCCTAHABIUBAIOIICTO HAMPSHKCHUS, BCIICI-
CTBHE UETO CMSTUYAIOTCS YCIOBUS TI0 HANIPSDKEHUIO BO BPEMsI TAIlICHUS yTH.

1.4. [lapameTpbl U XapaKTePUCTHKH ABTOMATHYECKHX BbIKJIIOYATE e

ABTOMAaTUYECKUE BBIKIIOYATENIM KaK KOMMYTAallMOHHBIC aIlllapaThl BbI-
OuparoTcs:

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

npsikeHne BBIKITIOYATENS Uyoy, pyxn COOTBETCTBOBAIO HOMUHAIBHOMY

HaMpsDKeHUIO0 ceTU U you, @ €70 HOMUHAIBHBIA TOK oy gy OBUT HE

MEHbIIIE MAKCUMAJIBHOTO Pab0yero ToKa /,x 3alMIaEMOTO JIEMEHTA,

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

KOMMYTAIlMOHHON CIIOCOOHOCTH, 3JEKTPOAMHAMUYECKON W TepMHue-

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

Homunanenuvim moxom u nanpsdicenuem BBIKIIOUATENS] HA3bIBAIOT 3HA-
YeHHE TOKAa U HaIpPSKEHUS, KOTOPhIE CIIOCOOHBI BBIICPKUBATH TJIaBHBIE TO-
KOBEJIyIIME YAaCTH BBIKJIIOYATENS B JJIUTEILHOM PEKUME.

Toxom omknouenus Ha3bIBAETCS HAMOOJIBIIUI TOK, KOTOPBII BBIKIIIOYA-
Teb CIOCOOEH OTKIIOUHUTh. MakCUManbHBIA pacleNUTeNb XapaKTepHU3yeTcs
HOMMHAJIBHBIM TOKOM Ipacy wow M TOKOM CpaOaThIBaHUs [, KaKIOW CTYIICHH.
Homunanvnoim mokom pacyenumeins Ha3bIBaeTCs HAMOOJBIIUN TOK, JUIUTEIb-
HOE MPOXO0KJEHUE KOTOPOTO HE BBI3IBAET CPA0ATHIBAHUE PACLICTIATES.

IIpedenvroii kommymayuonuot cnocoonocmoio BoiKitouaress (IIKC) na-
3bIBAIOT MaKCHUMaJbHOE 3HaueHHe Toka K3, koTopoe BBIKIIIOYATENh CIIOCOOCH
BKJTIOYMTD U OTKJIFOYUTH HECKOJIBKO Pa3, 0CTABasICh B UCIIPABHOM COCTOSTHUM.

Oonopa3zosoii npedenvroi kommymayuonnoti cnocoonocmoio (OIIKC)
HA3BIBAIOT HAWOOJIbIIIE 3HAYCHUE TOKA, KOTOPOE BBIKIIIOYATENh MOXET OT-
KIIOUUTh oAuH pa3. [locne 3Toro maneHeimas padoTa BBIKIIOYATENSI HE ra-
PaHTUPYETCS, MOKET TTOTPEOOBATHCS €T0 KAaMUTAIBHBIM PEMOHT WJIM 3aMEHA.
Jlpyroe HauMEHOBaHUE PTOr0 MapamMeTpa — HOMUHAJIbHBIA KPAaTKOBPEMEHHO
BBIJIEP)KUBAEMBIN TOK .

3nauenue [IKC u OIIKC oTHOCATCS K mporieccy OoTKIroueHus. OIHaKO
BO BKJIIOYEHHOM COCTOSIHMHM BBIKJIIOYATENb JOJKEH MPOIYyCKAaTh 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 BBIKJIFOYATEIIS XapaKTePU3yeTCs MOHATUEM DJIIEKTPOAMHAMUYECKON U Tep-
MHYECKOU CTOMKOCTH.

Anekmpoounamuieckass CmouKOCHb XapaKTEPU3yeTCsl aMIUTUTYIO0M
yaapHoro Toka K3, KoTopslii crmoco0eH mpoIycKaTh BBIKIIOYATENh 0€3 ocTa-
TOYHBIX Jedopmanuil neranell WM HEAOMYCTUMOTO OTOpoca KOHTaKTOB,
MPUBOSIIETO K UX MPUBAPUBAHUIO UM BHITOPAHUIO.

Tepmuueckas cmoiukocms XapakTEPU3YETCs IOMYCTUMBIM 3HAYEHUEM
JI>xoyneBa uHTerpaia

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

OTPXKAIOIIEr0 KOJMYECTBO TEIJIa, KOTOPOE MOXET OBITh BBHIIEICHO B BBI-
KITIo4aTene 3a Bpems neicTBus Toka K3.

CobcmeenHoe 8pemsi OMKIOYeHUs BBIKITIOYATENsT — BpeMsl cpabaThiBa-
HUS pacIENUTENeH 1 MEXaHn3Ma CBOOOIHOTO PACIEIUICHHS BBIKITIOYATEINS 10
HaJaJla pacXOKJICHUSI CUJIOBBIX KOHTAaKTOB (MCIOJIb3YETCsl TIPH BBHIOOpPE BBI-
KJIFO4aTeNe Mo npeiebHOM KOMMYTAIlMOHHON CITOCOOHOCTH).
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Puc. 1.6. 3awyummnvie xapakxmepucmuxu asmomamuiecKux blKI0uamenel.:
a — 3a6ucumas, 6 — He3ABUCUMASL; 8 — OZDAHUYECHO 3A6UCUMAS, 2 — MPEXCIYNeHYAMAas,
1 — ¢ vi0epoickoul epemenu npu K3; 2 — be3 avioepoicku epemenu npu K3

Ilonnoe 6pems omxnoueHus: BHIKIIOYATENS — BpeMsi cpabaTbIBaHUS pac-
LEenuTeNIed, MEXaHu3Ma CBOOOJHOIO PACUEIUICHUs BBIKJIIOUATEINS, PAaCXOxK-
JI€HUS] CUJIOBBIX KOHTAKTOB M OKOHYAaHMS rallleHus! 1yT'H B JyroracuTeIbHbIX
KaMmepax (MCIOJIb3yeTCsl IPU MPOBEPKE CEIEKTUBHOCTHU 3AILUTHI).

ABTOMAaTHYECKHE BBIKIIOYATEIM MOTYT MUMETh 3allUTHBIE XapaKTepH-
CTUKH, IPUBEJECHHBIE Ha pUC. 1.6:

® 3aBHCHMYIO OT TOKa XapaKTEpHUCTUKY BPEMEHHU cpabaTbIBaHUS — Ta-
KHE€ BBIKIIOYATEIN HMMEIOT TOJIBKO TEIUIOBOM pacUenuTeNb, MPUMEHSIOTCS
penko Beaenctue HepoctatouHon [IKC u OpicTpoaeiicTBus;
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® HE3aBHUCHUMYIO OT TOKa XapaKTEPUCTUKY BPEMEHHU CpalOaThIBAaHUS —
TaKue BBIKJIIOYATEIN UMEIOT TOJIBKO TOKOBYIO OTCEYKY, BBHIMOJHEHHYIO C IO-
MOIIBIO AJEKTPOMArHUTHOTO WJIU MOJYIPOBOJAHUKOBOIO PacCUENUTENs, JAeH-
CTBYIOIIIETO 0€3 BBIJICPKKH WIIH C BBIJIEPKKOU BPEMEHHU;
® OrPaHMYEHHO 3aBUCHUMYIO OT TOKOB JIBYXCTYNEHUYATyIO XapaKTepHu-
CTUKY BpEMEHU CpalaThiBaHUSI — B 30HE TOKOB IMEPErpy3KH BHIKIIOYATEIh
OTKJIFOYAETCs] C 3aBUCHUMOM OT TOKa BBIJACP>KKOW BpeMeHH, B 30He TOKoB K3
BBIKJIIOUATENb OTKJIOYAETCS TOKOBOM OTCEYKOM C HE3aBUCUMOW OT TOKa 3a-
paHee YCTaHOBJIEHHOM BBIJIEPAKKOW BpEMEHH (JIsI CEIEKTUBHBIX BBIKJIFOYATE-
nei) unu 6e3 BBIICPKKU BpEeMEHU (i1 HECEJEKTUBHBIX BBIKITIOYATENCH);
BBIKJIFOYATEIh UMEET JIMOO TEIJIOBOM M 3JIEKTPOMArHUTHBIN (KOMOWHHPO-
BAaHHBIN) paclenuTeNb, JU00 JBYXCTYNEHYATHIM AIEKTPOMArHUTHBIN, JTUOO
MOJTYTIPOBOTHUKOBBIN pacIeUTENb;
®  TPEXCTYNEHUYATYI0 3alIUTHYIO XapaKTEPUCTUKY — B 30HE TOKOB Tepe-
Ipy3KH BBIKJIIOYATEIh OTKJIIOYAETCS C 3aBUCUMOM OT TOKA BBIIEPXKKOU BpeMe-
HU, B 30HE TOKOB K3 - ¢ He3aBUCUMOIA, 3apaHee yCTaHOBJICHHON BBIIEPKKON
BpEMEHH (30HA CENEKTUBHON OTCEUKH), a mpu Onm3kux K3 — 6e3 BblIep kKU
BpeMeHH (30Ha MTHOBEHHOTO cpabaThIBaHUs1); 30Ha MTHOBEHHOTO CpadaThiBa-
HUS MpeTHA3HAYCHA JIJI1 YMEHbIICHUS! JUINTEIbHOCTU BO3IEUCTBUS TOKOB IPH
omm3kux K3; Takve BBIKIIIOUATEM UMEIOT MOJIYIPOBOHUKOBBIN PACICTIUTEIh
Y IPUMEHSIIOTCS U1 3a1uThl BBOJIOB B KTII 1 oTxoasmmx TuHMMA.
[lo xapaktepucTukaMm cpaOaThIBaHUSI SJIEKTPOMATHUTHBIX PaCLENUTE-
Jiel BBIKJIFOYATENU OBIBAIOT Tpex TUMOB (puc. 1.7):
mun B — TOK cpabaTbIBaHUS DJIEKTPOMArHUTHOTO pPaclENUTeNs paBeH
Ig = (3—6)-1oy; TIpeIHA3HAYEH JIA MOTpPEOUTENEH, Y KOTOPBIX TOK HAarpy3KH
HEeBBICOKMHU U TOK K3 MokeT momacth B 30Hy pabOTHI TEIIOBOTO, a HE DJIEK-
TPOMArHUTHOTO PACLECTIUTEIIS;
mun C — TOK cpabaThiBaHUS JJIEKTPOMArHUTHOTO PACIETIUTENS
Ic = (5—10)-1;\; MpeHa3HaueH ISl OBITOBOTO U MPOMBIIIJIEHHOT'O TTPUMEHE-
HUSL: U1 IBUTaTesiel ¢ BpeMeHeM ITycka /10 1 ¢, Harpy30K ¢ MaJIbIMU UHIYK-
TUBHBIMU TOKaMU;

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

TeruoBbIe paclenuTeNH, UCTIOIb3YyEeMble B aBTOMAaTHYECKUX BBIKITIOUA-
TEJISAX, YyBCTBUTEIIBHBI K HATPEBY OT MOCTOPOHHUX UCTOYHUKOB. Ciydaercs,
YTO PACIEIHUTENb TPOMEKYTOUYHOTO TIOJIF0CA TTPH HOMHHAJILHOM PEKUME OT-
KJIFOYAETCsl TOJBKO M3-3a HarpeBa OT COCEAHHUX MOJIFOCOB. DTO MPUBOJIUT K
OTpaHHYEHUIO 00JacTH ero paboThl U K KOPPEKIIMH HOMHUHAIBHOTO TOKA TIO
rpaduKy WiId TabauIe.
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Puc. 1.7. 3au4umele XapakmepucmuKku agmomanu4ecKux BbIKIIOYAmMerell.

a—mun B; 6 —mun C; 6 —mun D
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Harpy3ouHasi XxapakTepucTUKa aBTOMaTHYECKUX BBIKIIIOUATENIEH 3aBU-
CUT U OT TeMIIepaTyphl OKpY Karollel Cpeapl: MPHU €€ CHIKEHUU Ko3(pPuim-
€HT Harpy3KH YBEJIMYMBAETCS, MPU MOBBIIICHUN — YMEHbIIIAETCA. DTO Orpa-
HUYMBAET BO3MOXXHOCTh UX MCIOJIb30BAHUS B YCIOBUAX JKECTKOTO TeMIIepa-
TYPHOI'O PEXHMa 3KCIUTyaTalUH.

[locnenHee mNOKOJIEHHE ABTOMAaTUYECKHX BBIKIKOYATENIEH CHA0XEHO
9NEeKMPOHHBIMU PACYENnUMensmu, OCyIIeCTBISIIOIIMMU KOMIUIEKCHYIO 3alllH-
Ty SJIEKTPOTPUEMHUKA U OOBEIUHSIONIMMHU B OJHOM YCTPOWCTBE (PYHKIIHH
BCEX BBILICTIEPEYUCIICHHBIX pacuenurencii. OHM BBINOTHEHBbI Ha 0a3e MUK-
POMPOLECCOPHON TEXHUKH, TapaHTUPYIOT BBICOKYIO TOYHOCTh cpadaThiBa-
HUS, HaJIEKHOCTh M YCTOMYHMBOCTh K TEMIEPATYPHBIM PEXUMaM. DJIEKTPO-
NUTaHuEe, HeOOXOAMMOE NJisi MPAaBWILHON pabOThl, 00ecreynBaeTCs TpaHC-
dbopmaropamu TOKa paclenuTess.

3alUTHBIC PACLIETUTENN COCTOAT U3 TPEX WM YEThIpEX TPaHCPOPMaTOPOB
TOKa (B 3aBUCUMOCTU OT THIIA CETH [5]), AIMEKTPOHHOrO OJOKa U MEXaHH3Ma
pacLeIuIeHns, KOTOPbIA HEMOCPEACTBEHHO BO3/IECUCTBYET HA MEXAHU3M OTKIIO-
YeHHs BbIKItouyarens. Jlis ynpaBieHHs MarHUTHBIM ITyCKaTeleM JOIOJHH-
TEJIbHO TPeOyeTCs BCIIOMOraTesIbHbIN OJIOK YIIPaBIECHUS, TO3BOJISIIOIIUI YIIpaB-
JISITh MycKaTesaeM (KOHTAaKTOpOM) B Cilydae aBapuu (3a uckimoueHueM K3).

C nomompto DIP-nepexmntouareneii, pa3MENIEHHBIX HA NIEPEAHEN MaHe-
JU yCTPOMCTBA, WU C MOMOIIBIO CIENUATBLHOTO 3JIEKTPOHHOro OJIoOKa Ha-
CTPOMKH MPOTpaMMUPYETCsS OMpeIeTICHHBIN Ha0op mapaMeTpoB U (PyHKIUI
pacuenutens. KpuBasi cpabarbiBaHus BBIKIIIOYATENS, MAKCUMAIBHO MPUOIIN-
KEHHAasl K pabouel XxapakTEepUCTUKE MOTpeOuTeNs (HampuMep, aCHHXPOHHOTO
nsurarens (puc. 1.8)), onpenensier cneayronuye napaMmeTpsl:

e (yHkuMs L — 3amuTa OT Meperpy3ku ¢ 00paTHO3aBHUCHUMOM BBIICPK-
KOW TI0 BPEMEHM U XapaKTEPUCTUKON cpabaThIBaHUS COTJIACHO 0OpaT-
HO3aBHCHMOM KpuBoit (I>-f = const);

e (dyHKIMA R — 3amMTa OT 3aKJIMHUBAHUSI POTOPA C OINPEACIICHHBIM Bpe-
MEHEM 3aJIepKKU cpabaThIBaHUS;

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

e ¢ynkuus U — 3ammTa OT nepekoca win oOpbiBa (a3bl ¢ ONpeaesieH-
HBIM BpEMEHEM 33ICPKKU CpaOaThIBAHMUS.

ABTOMaTHYECKHE BBIKJIIOYATEIH C ANEKTPOHHBIMU pAaCUENUTENIMUA 00ec-
MEYMBAIOT IOCTATOYHYIO 3AIUTY JIEKTPOJBUTATENS OT MEPErpy3Ku mpu pado-
T€ B HOPMAJIbHOM PEKUME C MaJbiM KOJMYECTBOM BKJIIOYCHHM, HEAOJITUMU
3allyCKaMyd U YMEPEHHBIMH IyCKOBBIMH TOKaMU. PexuMm TemioBoi mamsTu,
MO3BOJISIONINN BBIUUCIATh TEMIEPATYPy ABUTATENS MPU OTKIIIOUCHHUH, BO3-
MO>KEH TOJIBKO TP HATMYUH JIOMOJIHUTEIILHOTO UCTOYHUKA TTUTAHUSI.
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Puc. 1.8. Tunosas pabouas xapaxmepucmuxa aCUHXpOHHO20 08Ucameis, Coeme-
WeHHAs ¢ KpUBoU cpabamvi8aHus 31eKMpoOHHO20 PaACYenumelis.

1, — nopoe cpabamuieanus no moxy 014 ghyukyuu L; I3 — nopoe cpabamuléanus no moxy
ons pynxyuu I; Is — nopoe cpabamwvieanus no moxy onsa pyukyuu R; ts — nopoe cpabamol-
sanus no epemenu oas yuxkyuu R; Is — nopoe cpabamuiganus no moxy oaa gyuxkyuu U,
ts— nopoe cpabamviéanus no epemeru 0ns ynxkyuu U; I, — Homunanvuwitli pabouuii mox
anekmpoosuzamens, 1, — nyckosoii mok snekmpoosuzamens, I, — nuxosoe 3nauenue nyc-
KOB020 MOKA, t, — 8peMs NYCKa 91eKmpooueameisl; t, — 6pems HapacmaHus nycKko8o20
moka 00 I,; m — munoeas Kpueas nycka 31eKmpoosuzameins, ¢ — npumep Kpusoil cpaoa-
MbIBAHUSL ABMOMAMUYECKO20 BbIKIIOUAMEs C INeKMPOHHLIM pacyenumenem, Knacc —
9MO KAACC NYCKA INeKmpoosu2amels, onpeoenaiowuil 8pems cpadbamul8anus O 3auju-
mbvl Om nepezpy3Ku

Ot1u BhIKIIIOYATENH HER((DEKTUBHBI IPU pabOTE B CTAPT-CTOITHOM PEXH-
Me (Gosiee 60 BKJI/4ac) U TIPH TSHKETIOM 3armycke. Eciii TerioBbie MOCTOSHHBIC
BPEMEHHU JJICKTPOJABUTATENS M DJIEKTPOHHOTO PACIENUTEN HE COBNAAAIOT, TO
IPY HACTPOMKE HAa HOMUHAJIBHBIA TOK JIBUTATEIISI ABTOMATUYECKUN BBIKJIIOYaA-
TeJIh MOXKET CpaboTaTh CIMIIKOM PaHO MM HE PACIIO3HATH PEXKUM IEperpys3-
ku. OrpannyeHne pabourx IMUKIOB aBTOMaTa (BKJIIOUYEHHE—OTKIIIOUEHHUE) BIie-
YeT UCMOJIb30BAHUE B TAKUX CXEMax KOHTaKTOpPa, UMEIOIIET0 OOJbIIee KOJu-
YECTBO IUKJIOB KOMMYTAIIUU U JIYUIIIYI0O KOMMYTHPYIOIIYIO clIocoOHOCTh. Ho
JUTSI TIOJIKJTFOYEHHS K HEMY pacIenuTes MOTpeOyeTcsl BCOMOTraTeIbHbIM OJI0K
ynpaBieHus. JlonoHuTenbHbIe (BCIIOMOTaTeIbHBIC) YCTPOHCTBA HEOOXOUMBI
TaK)Ke ISl HACTPOMKM M TECTHPOBAHUS OJIOKA, YTO IIPHBOJUT K yIOPOKAHHUIO
YCTPOMCTBA U YCIIOKHEHUIO PEKUMA €TI0 IKCILTyaTal|H.
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2. ABTOMATHYECKHME BBIK/IIOYATEJIU CEPUM BA

CtpykTypa yHpOIIEHHOIO YCJIOBHOTO 0O0O3HAuUEHUs OOJBIIUHCTBA BhI-
KJtovareneit cepur BA u ee pacimdpoBka npuBeneHsl Ha puc. 2.1. bonee noa-
poOHast nH(opmalus JaeTcs Aajee Npu PaCCMOTPEHUH KOHKPETHON MOIu(pu-
KallMK BBIKJIFOYATENIEH.

BA XX — XX — X
O06o3HaueHne O0603HaueHne KOJINYECT-
BBIKJIIOYATEIIS Ba TIOJTIOCOB:
1 — omuH
Pa3paboTka: 2 —nBa
— € TEIUIOBBIM M 3JIEKTpOMar- 3 —1pu

HUTHBIM PAaCLENUTEIIMH (UIH
TOJIBKO C 3JIEKTPOMATHUT-
HBIM), pucC. 2.2;

— C MOJYIIPOBOHHKOBBIM
(2JIEKTPOHHBIM ) MaKCHMaJTb-
HBIM paclenuTesemM, puc. 2.3;
— 0e3 MaKCUMAaJbHBIX paciie-
MUATENEN

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 0603uaveHus asmomamuideckux 6ol-
knrouameneu cepuu BA

B 00o3HaueHnn BBIKIIIOUYATENIEH C HOMUHAIBLHBEIM TOKOM 0 160 A BMe-
CTO pa3JeIUTEIILHOTO 3HaKa «—» MOXET yKa3bIBaThcsa OykBa «I'». DTo 03Ha-
YaeT, 4TO BBIKJIIOYATEb MPEAHA3HAYEH CIEHUAIbHO IS 3alUThI 3JIEKTPO-
JIBUTATEIICH.

2.1. BeIk/Iro4aTeJm ¢ MOJyNpOBOAHUKOBBIMH HJIH
3JIeKTPOHHBIMH PacUeNnuTesIMH

Aemomamuueckue evikmouamenu cepuu BAOS. 1lpennazHaduensl Uis
MIPOBEJCHUS TOKa B HOPMAJILHOM PEXHUME M OTKIIOYEHHS TOKa MPU KOPOTKHUX
3aMBIKaHUSIX, IEPETPY3KAX U HEAOMYCTUMbBIX CHU)KEHUSX HANPSKEHUS], a 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

TA1 QTA2 QTA3

Pene
1 35 48 610 |»
K1 byok momyrnpoBOIHUKOBO-
r0 (JIEKTPOHHOTO) paclie-
ATEIIS

Puc. 2.3. Ilpunyunuanvuasn snekmpuyeckas cxema svikaouameneu cepuu BA ¢ no-
JIYNPOBOOHUKOBBIM (I/IeKMPOHHBIM) pacyenumesem
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JUUISl HEYACThIX (J10 6 pa3 B CYTKH) ONIEPATUBHBIX BHIKIIOUCHUN U OTKIIOUCHUH
ANEKTPUUYECKUX IEeTEeH M pacCUUTaHbI IS SKCIUTyaTallii B AJICKTPOYCTAHOB-
Kax Ha HOMUHaJIbHOE HamnpsbkeHue 1o 440 B nmocrosHHoro toka u a0 660 B
nepemMeHHoro Toka yactotoit 50 u 60 I'1.

PacumgpoBka yciioBHOro 0003Ha4eHUs1 aBTOMATOB NIPUBE/IEHA Ha pUC. 2.4.

BA

VYcnoBHoe o0o3HaueHne BUa anmnapara: BA.

08

YcnoBHoe 0603HaueHue Homepa cepuu: 08

0XX

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

VYcnoBHOE 0003HaUEHNE BHJ1a MAaKCHUMAJIbHOTO PACHCIINTCIIA TOKA!

0 — 0e3 MaKCUMaJIbHOI'O PACLEIUTENS TOKA; 1 — € JIIEKTpOMarHuT-
HBIMU MaKCUMaJIbHBIMH PACLIETIUTENIIMUA TOKA; 3 — C aHAJIOTOBBIM
ANIEKTPOHHBIM PACLEIIUTENIEM TOKA; 5 — C MUKPOIIPOLIECCOPHBIM
AJIEKTPOHHBIM PaCIENMUTENEM TOKA.

YcnoBHOE 0003HAYEHNE BETUIUHBI MIPEACTPHOM KOMMYTAIIMOHHON
cnocoonoctu: C — crangaptHas; H — HopmanbHasi;
I1 — noBeIIeHHAs; B — BBICOKAs.

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

VYcnoBHOE 0003HaUEHNE COUETAHUS AOMOJIHUTENBHBIX COOPOYHBIX
eIMHUIL o Tadiume 2.2.

YcnoBHbIe 0003HAYEHUS BH/Ia IPUBOJIA B COYETAHUH CO CITOCOOOM
YCTaHOBKH BBIKJIIOUATeseH: 1 — pyuyHOI MPUBO CTAIIMOHAPHOTO
BBIKJTIOYATENIS; 3 — JIEKTPOMArHUTHBIN MPUBOJI CTAIIMOHAPHOTO
BBIKJTIOUATEIIS; 5 — PYYHOU JUCTAHIIMOHHBIA MTPUBO]T BEIIBHYKHOTO
BBIKJTFOUATEIIST; 7 — 3JIEKTPOMArHUTHBIHN IPUBO/] BBIIBI)KHOTO
BBIKJTIOYATEJIS.

VYciaoBHOE 0003HAYEHNE HATMYMSA M BUIA JOMOJTHUTEIBHBIX
MEXaHU3MOB 110 Ta0mIeE 2.3.

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

XXXX

VYcnoBHOe 0003HAYCHHE KIIMMATHYCCKOTO UCIIOTHEHHMS
BeIKTrouaTess: Y XJI3; T3.

Puc. 2.4. Cmpykmypa ycio6Ho2o 0003HaueHuss agmomMamuyeckux ulKaoyameneu
cepuu BAOS
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Taomuna 2.1
YcnoBHOE 0003HAUYCHHE YHUCIIA MTOTOCOB, POJa TOKa, HOMUHAJILHOTO TOKa

Bennuuna
[Iepas | KonnuecTBo momocoB, MakCUMaibpHbIX | Bropas HOMHU- Pox ToKka
mdpa pacuenuresneil 1 poJ Toka mudpa HaJIbHOIO
TOKa, A
3-X MOJIOCHBIN, IEPEMEHHOTO TOKA C 0 40
3 ITocrosH-
pacUenuTeNs MU B 3-X MOJIKOCAX 1 63 N
. HBIN
4 2-X TIOJFOCHBIN, IEPEMEHHOTO TOKa C 2 100
pacUEenUTeNs MU B 2-X MOIIOCAX 3 160 n
. . epeMeH-
5 3-X TOJIIOCHBIN 0e3 pacuenuresnei 4 250 P
. . HBIA UITN
6 2-X MOJIIOCHBIN 6€3 pacuenuTeneit 5 400
. MOCTOSH-
7 3-X IIOJIFOCHBIN, TOCTOSTHHOITO TOKA C 6 630 _—
pacUEenuTeNs MU B 2-X MOJTIOCaX 7 800
Tadmuna 2.2

YcnoBHOe 0003HAUEHUE COUETAHUS TOMTOJIHUTEIBHBIX COOPOUHBIX €AMHUIL

Koanuects [IOJIHU-
KoMMuecTBo BeroMo- | - OXHECTBO 0110 = Pacnenurens
raTenbHBIX KOHTAKTOB | | - lPHBIX BCIIOMOTra- = e HAIDSKEHUS
TEJBbHBIX KOHTAKTOB 3 = p
pa3MBbIKaro- pa3MBbIKaio- S g
E 9 X U1 BbI- 9 [UX U1 BbI- Q 3 ’§ =
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* IpU HAJIMYUU 3JIEKTPOMAarHUTHOTO IPUBOJIA HE TPUMEHSTh

Ilpumeyanue: 3HaK «+» 03HAYAET HATUYHUE NOTIOTHUTEIHHBIX COOPOYHBIX €IUHMII,
3HAK «—» — UX OTCYTCTBHE. Y BBIKIIIOUaTellell 6€3 MaKCUMAaJIbHBIX paclenuTele ToKa uc-
IIOJIHEHUE C PETYJIMPYEMBIMHU PaCLENUTENIMHU HANPSKEHUSI OTCYTCTBYET. Perynupyemsiii
paclenuTenb HanpsHKEeHUs! TOJIBKO Ui BBIKIIIOYATENel C 3JIEKTPOHHBIMHU (MHUKpPOIpPOIEC-
COPHBIMM) PACLIETIUTEISIMH TOKA.
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Tabmuna 2.3

VcnoBHOE 0003HAUCHUE HATMYUS U Buaa JOIIOJIHUTCIBHBIX MCXAaHU3MOB

nugpa aJIIMYUE TONOJHUTEIBHOIO MEXaHU3Ma
H
0 OtcyTCcTBYET
5 MexaHu3Mm 1Sl OnlepupOBaHUs Yepe3 ABEPh PacIIpeayCTpOi-
CTBa BBIKJIIOUATENIEM CTAl[MIOHAPHOT'O UCTIOTHEHUS
6 VYeTpoicTBO 1t OJI0KMPOBKYU MOJ0KEHUHN «BKIIOUEHOY,

«OTKIJTIOUEHO» BBIKJIIIOUATEICH CTAllTUOHApPHOTO UCIIOJIHCHU A

[lo crocoOy yCTaHOBKM BBIKIHOYATEIH MOTYT OBITh CTallMOHAPHBIE U
BBIJIBUKHBIC, UMETh JIBYX- M TPEXIIOIIOCHOE UCHOJHEHHE. J[ByX- U TpexImo-
JIIOCHBIE BBIKJIIOYATENIN BBIMOJIHAIOTCSA B OJHOM rabapuTe M OTIMYAIOTCS OT-
CYTCTBHEM TOKOBEIYIIMX YACTEWU B CPETHEM MOJIFOCE.

[To Tuny npuBoAa Ki1acCUPUIMPYIOTCS HA BBIKIIOYATEIIN:

® C pyYHBIM NPHUBOAOM;
® C PYYHBIM JUCTAHIIMOHHBIM ITPUBOJIOM;
® C 3JICKTPOMAarHUTHBIM MPUBOJIOM.
N3 nonoaHUTENbHBIX COOPOYHBIX €IUHUL] KOMIUIEKTYIOTCS:
HE3aBUCHUMBIM PaCLECIUTEIIEM;
BCIIOMOTaTEJIbHBIMU KOHTAKTaMU;
BCIIOMOTaTEIbHBIMU JOMOJTHUTEIbHBIMUA KOHTAKTAMU;
BCIIOMOTATEIbHBIMA KOHTAKTaMH, NMPEIHAa3HAYEHHBIMU ISl KOMMYTa-
MU MaJIbIX TOKOB (MUKPOIIEPEKIIIOYATEIH ).
Coueranue TONOJHUTEIBHBIX COOPOYHBIX €IMHUIL JaHO B TabmuIe 2.2.

Brixmrouarenu Mmogudukanuu BAO8 MoryT ocHaImaThes dJIeKTPOHHBIMU
W/WJIU 3JIEKTPOMArHUTHBIMU MaKCUMAaJIbHBIMU PACLENUTEIIMU TOKa TUO0 HE
MMETh MAaKCUMAJIBHBIX paclenuTesneil Toka. Tunbl, OCHOBHBIE MapaMeTpbl U
KaTeropusi MPUMEHEHUSI BBIKJIIOYATEIEH C JJIEKTPOHHBIMHU PACHENUTEISIMHU
COOTBETCTBYIOT yKa3aHHbIM B Tabiuimax 2.4 u 2.5. Uudopmanus o BeIKIIOYa-
TEJSAX C AJEKTPOMATrHUTHBIMU PACLENUTENSIMU U 0€3 MaKCUMaJIbHBIX paclie-
MATEJIEN TIpeJicTaBiIeHa B pasaene 2.2. KoppekTupoBKa HOMHHAJIBHOTO TOKA
BBIKJIFOYATENEN HA U3MEHEHHUE TEMIIEPATYPBI OKPYKAIOIIEH CPEABI BBIIOJIHS-
€TCsl B COOTBETCTBUU C Taluei 2.6.

Boikitouarenu MoryT ObITh TOKOOTrpaHnuuBatomumu (tunos H, I1, B) u
HeToKoorpanuuuBarmumu (tumna C).

DNEKTPOMArHUTHBIM paclENUTENb YCTAHABIMBAETCSA B KaXKJOM IOJIFOCE
BbIKIIFOUarenss ucnonHenud H, II, B. HactpauBaercs Ha onpenerneHHyro
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Tabmura 2.4

ABTomaTnyeckue Bbikirouaresu BAO8 nepeMeHHOro Toka ¢ 3JIEKTPOHHBIMHU
(aHAJIOrOBBIMU) MAKCUMAJIBHBIMU PACIIETUTENSIMU TOKA

BA08-0803

Tun BeIKIOYATETS

BA08-0403

BA08-0633

HcnonaeHne BEIKITIOYATENS 110 BEIUUHHE

C

H

IT B

C H IT B

C H

IT B

peaeaIbHON KOMMYTAaIIHOHHON CIIOCOOHOCTH
HomuHanbsHbIM TOK BBIKIIOUYATEN 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€ HanpspkeHue uzossinuu, U, B

750

HomunansHoe HMITYJIBCHOC BBIACPKNBACMOC

8

80 | 150

Hanpsikenue, Uy, KB
Homunansaas IpeaeciibHas Hau- 380B

25

30

80 | 150

25 30 80 | 150

25 30

00JIbILIAas OTKJIKYAKOLIAs CII0CO0-
660 B

20

24

28 32

20 24 28 32

20 24

28 32

HOCTb, Icy, KA IIPU HANPS>KEHUH:

B A

Kareropusi npumeHeHust
Homunanbhas pabouas HanOobIIast OTKITIO-
Yaromiasi ClrocoOHOCT, Ics B % K Icy

100

75

100 75

100

75

HoMurHanbeHbIN KpaTKOBPEMEHHO BBIIEPKU-
BaeMEIN TOK, [cw, KA

20

10

20 10

20

10

HOMMHAJIbBHOI'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

3JIEKTPOHHOTO HUsl, Iyq, B KPATHOCTH K I
pacuenuresns | 1o BPEMEHH MPU 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 3JEKTPOMArHUT-
HOT'O paclenuTeNs ToKa (IIPU €ro HaJIu4uum)
IO TOKY KOPOTKOTI'O 3aMbIKaHHs1, B KPATHOCTU

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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ABTomaTnueckue Bbikitouarenn BAOS nepeMeHHOro Toka ¢ 3JIEKTPOHHBIMU
(MUKpOIPOIIECCOPHBIMU ) MAKCUMAIbHBIMU PACUEIUTENIIMU TOKA

Tabmuna 2.5

Tun BEIKTIOUATEIIS BA08-0405 BA08-0635 BAO08-0805
I/IcnonHetme BBIKIIOYATEIS 110 BENMIHHE C o n B C u n B C u n B
MpeAeIbHON KOMMYTAIlMOHHOMW CTIOCOOHOCTH
HoMuHanpHBIN TOK BLIKn}oqaoTen;I, I,, A pu 160; 250: 400 630 200
temreparype 40°C
HomunansHoe paboyee Hampspkenue, U, B 380; 660
YacroTa, I'11 50; 60
HomunaneHoe Hanpspkenue uzossinuu, U;, B 750
HomuHansHOE MIMITYJIECHOE BBIICPIKABAEMOE ]
Hanpspxenue, Uy, KB
HomunanwsHas npenenbHasi Hau- 380 B 25 30 80 150 25 30 80 150 25 30 80 150
OOJIbIIIast OTKJIIOYAOIIAs CIIOCO0-
HOCTB, Icy, KA TPH HAIPSKEHHH: 660B | 20 24 28 32 20 24 28 32 20 24 28 32
Kareropus npumeneHus B A B A B A
Homunanehas pabouas HaH6oan§1aﬁ OTKIIIO- 100 75 100 75 100 75
Yaromast CltocoOHOCTE, Ics B % K Icy
HomunanbHbIH KPATKOBPEMEHHO BbIIEPIH- 20 10 20 10 20 10
BaeMEIN TOK, Icw, KA
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Oxonyanue Ta0IuLbI 2.5

YcraBku pe-
TyJINPYyEMOTO
JIEKTPOHHOIO
pacuenurens
TOKa

HOMHUHAJIBHOTO TOKa pacleny-
Teud, 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 MTHOBEHHOTO
JeUCTBUS, [;, B KPaTHOCTH K I

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

110 TOKY 3aMbIKaHUs Ha 3€MJTIO
I, B KpaTHOCTH K [,

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

110 BPEMEHU TPH 3aMbIKaHUHU 0.2: 0.3 0.4: ocP
Ha 3eMIIIO, fg, C T
110 BPEMEHU NPU KOPOTKOM 0.1: 0.2: 0.3: 0.4
3aMBIKaHMHU, C, fgq v T e
IIpU HEperpysKe, ¢, fr Ipu 6/ 5;10; 20

YcTaBKH HEPETYJINPYEMOTO 2JIEKTPOMArHUT-
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 Kpowme BbIkITIOUaTENs1 ¢ HOMUHAIBHBIM TOKOM 160 A mpu ycraBke = R 7 > paBHOH 0,3;
n

2) Kpowme 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 CTAIlMOHAPHOTO HUCIIOTHEHUS
OT TeMIIepaTypbl OKPYKAIOIIECH CpeJIbl

0¢

MoHTax (Meb, MM") ISt TeMIIEpaTyphbl .
TI/IE;FI;IJII(:IO- OKPyKaIoWei CpebI JomycTtimasi TOKOBasi Harpyska, A, pu TeMIiepaType OKpysKarolei cpesl
40°C 55°C 40°C 45°C 50°C 55°C 60°C 65°C 70°C
Mwnna 3x20,
BA0S-0400, Kabens 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 Kabens 1x120 — 250 250 250 250 250 250 250
Inna 8x20,
— Kabenp 1x185 wnwm 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
[Inna 2x10x30, 800 800 800 760 720 685 650
BAO08-0800, | KabGenu 2x240 o 800 790 760 730 700 665 630
800 A una 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 YCIOBU-
AX AKCIUTyaTallu HE PETyIUPYeTCs.

DNEKTPOHHBI MHUKPOIPOILIECCOPHBINA paciienuTeNb (OJIOK yIpaBiIeHUS
TokoBbIM BYT-11, BYT-12 (puc. 2.5 u 2.6)) U 30€KTPOHHBIA AHAJIOTOBBIN
pacuenurens (BYT-14 (puc. 2.7)) npenHa3HadeHbl A MOJaYM KOMaH]Ibl Ha
aBTOMATHYECKOE OTKJIIOUEHME BBIKIIOUATENS MO 3aJaHHON IporpaMme mnpu
BO3HUKHOBEHUU B IIEMIA TOKOB KOPOTKOI'O 3aMbIKaHUS WA TMEPErpy3KHu.
DJIEKTPOHHBIM MUKPOIMPOIECCOPHBIN PACIENUTENIh BBITIOIHSIET CJICIYIOIINE
BU/JIBI 3AIINT:

e 3ammTa oT ogHodazHoro K3 ¢ BeIIepkKOil BpeMeHH win 0e3 Hee;

e 3ammTa oT MexaydasHoro K3 ¢ 3amepxkoi u 0e3 3amepkku cpabda-
THIBaHMS; JOMOJHUTEILHO UMEET MEPEKIII0YATeNb 3allUThl OT TOKOB BKIIIO-
YEHUS,

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

JononnutensHo bYT—-11, BYT—12 ocyuiecTBisaoT:

®  WHAMKAIUIO KPaTHOCTU TOKa HauOoiiee HarpykeHHou dasbl (1y/IR);

e CUTHQJIM3ALMI0 BPEMEHU C Hayajga NEperpy3Ku, €clii Meperpys3ka
mmtest 6onee 50% BpeMeHU 10 cpabaThiBaHUsI UCTIOJHUTEIBHOTO AJIEKTPO-
MarHuTa;

®  UHIUKAIMIO MPUYMUHBI OTKIIOUCHUS;

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

®  IMCTAaHUMOHHOE MEPEKIIOUCHUE XapaKTEPUCTHK 3alIUThI OT TOKOB
neperpy3KH.

DONEeKTPOHHBIM aHAJOTOBBIN PACUENUTEIb BBIMOJHSIET 3alIUTY OT TOKOB
neperpy3ku M 3amuTy oT MexaydasHoro K3 ¢ 3amepxkoit u 6e3 3aaepKKu
cpabaTbIBaHUS.

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

TexHu4yeckre XapakTepUCTUKHU BBIKIIOYATEEH ¢ aHAJIOTOBBIMU U MUK-
POTPOIECCOPHBIMU JIEKTPOHHBIMU PACIEITUTENSIMU TOKA U JIOMTYCTUMBIE OT-
KJIOHEHHUsI YCTAaBOK IPU TEMIIEpaType okpyx aromieit cpensl (25 £ 10)°C npu-
BeJICHBI B Ta0Oauax 2.7, 2.8 1 B 3aBUCUMOCTH OT UCHOJHEHUS 00€CIIeYnBaIOT
PEryJIMPOBKY B KCILTyaTallUH:

®  YCTaBOK HOMHUHAJILHOTO TOKa pacuenuress /x B KpaTHOCTU K HOMHU-
HaJbHOMY TOKY BBIKJIFOUATEJIS;

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

1 — unouxamop cpabamuléanus 3auumsi 0m 0OHOPAZHBIX 3AMBIKAHUL HA 3eMIIO;

2 — uHOUKamop cpabamvi8anus 3auumvl Om nepezpy3oK;

3 — unoukamop cpabamvi8anus 3auumsl OM KOPOMKUX 3AMbIKAHUL (C 8bIOEPIUCKOU UTU
MCHOBEHHOU),

4 — unoukamop cpabamvléanus A8APUIHO20 OMKIIOUeHUsl (HEUCNPABHOCb NPOYECCopa);
5 — nepexnouamens ycmasox no moky 3auumsl 0 00OHODAZHBIX 3AMIKAHUL HA 3eMI0;

6 — nepexnouamens ycmasoxk HOMUHAILHO20 MOKA PACYENnUmMens;

7 — nepexnoyamens YCMagoK no MoKy 3aujumsl on KOPOMKUX 3AMbIKAHULL (C 8bIOEPHCKON);

8 — nepexmouamens ycmasox no MoKy 3auumsl Om KOPOMKUX 3AMbIKAHUL (MCHOBEHHOLL);
9 — nepekarouameinb YCmMagoxk cpabamvi8anus CUCHATUZAYUU NePecPy30K,

10 — pasvem «Tecmp,

11 — nepexntouamenv ycmagok 3a0episcex cpabamvléanuss 3auumsi om 0OHODA3HIX 3a-
MbIKAHUU,

12 — nepexarouamens yCmagox 3a0epicex cpabamuvleaHus 3auumsl Om nepepy3okK;

13 — nepexmouamens ycmasox 3a0epiicex cpabamvl8anuusl 3auumsl Om KOPOMKUX 3AMbl-
KaHUll;

14 — nepexnouamens xapakmepucmux 3a8UCUMOCU 3A0EPICEK CPadamvléanust Om mokd
nepezpysiu (I’ — sasucumocms wemeepmoii cmenenu; I — keadpamuunas 3a6Ucumocms;
H — nezasucumas om moka, M — meHoeeHHoe omiknioueHue 6e3 npeoHamepeHHoU 3a-
oepoicKu),

15 — kHonka copoca uHOUKaAYUU NPUHUHBL OMKTIIOYEHUS,

16 — unouxkamopwl HauboabuLe2o hazHo2o moka,

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

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

0<y>1

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

2 — uHOUKamop cpabamvi8anus 3auumvl Om nepezpy30K;

3 — uHouxamop cpabamvi8aHus 3auumsvl OM KOPOMKUX 3AMbIKAHULL (C 8b10epIHCKOU UL
MCHOBEHHOU),

4 — unouKamop cpabamvl8anusi A8APUUHO20 OMKIIIOYEHUS (HEUCIPABHOCMb NPOYECCopa);
5 — nepexnouamens ycmasox no moxy 3auumsl Om 0OHODAZHBIX 3AMIKAHUL HA 3eMII0;

6 — nepexnouamens yCmagoKk HOMUHANIbHO20 MOKA pacyenumers,

7 — nepexnoyamens YCMAagoK no MoKy 3aujumsl On KOPOMKUX 3AMbIKAHULL (C 8bI0EPHCKON);

8 — nepexnouamens yCmasox no MoKy 3auumsl 0m KOPOMKUX 3AMbIKAHUL (MCHOBEHHO);

9 — nepekarouamenb yCmMagoxk cpabamvi8anus CUCHATUZAYUU NePecPy30K,

10 — pasvem «Tecmp,

11 — nepexntouamenv ycmagok 3a0epicex cpabamvléaHus 3auumsi om 0OHODA3HIX 3a-
MbIKAHUU,

12 — nepexnouamens ycmagox 3a0epiceK cCpadamvléanus 3auumsl om nepezpysok (npu 61g);
13 — nepexnouamenv xapaxmepucmux 3a8UCUMOCIU 3A0ePAHCEK CPAOAMbIBAHUS O MOKA
nepeepysiu (I° — sasucumocmo wemeepmoii cmenenu; I° — xeadpamuas 3asucumocms; H
— He3asucumas om moka, M — menoseHHoe omkatoOueHue be3 NPeoHaMepPeHHOU 3a0ePIHCKU)
U pesxrcumos pabomwl 3auumel om nepezpy3ok (na omxaovenue — O unu na cuenan C);

14 — nepexnouamens ycmagok 3adepiicek cpadamvl8aHus 3aujumsl om KOPOMKUX 3AMbl-
KAHULL U PeXCUMa yCKopenus 0eticmeus 3auumsl npu sxuovenuu Ha K3;

15 — kHOnKa cOpoca uHOUKayuy NPULUHBL OMKIIOYEHUsL,

16 — unouxkamopwl HaubdobULe20 PazHo2o 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
mMoKa cpabamuvléanusi 3auumsl Om KOPOMKO20 3aMbIKAHUS, 4 — YCMAGKU 6blOEPIHCKU 8pe-
MEHU 3auunmbl OM KOPOMKO20 3AMbIKAHUA, 5 — GKIIOUEHUE 3auumol om nepezpyski; 6 —
BKIIOUCHUE BbLOEPIHCKU BDEMEHU 3AUUMbL O KOPOMKO20 3AMbIKAHUSL
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Puc. 2.8. Bpemamoroeasn xapaxmepucmuka vlkatouamenetl nepemeHHo20 moKda
BA0S-0403C, BA08-0633C, BA0S-0803C ¢ snexmponHbim (aHano208vim) pacye-
numenem moka
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Puc. 2.9. BpeM}lWIOKOG(L‘l xapakmepucmuxka 8bIKIIOYameretl nepemMeHHoco moka ¢ 3J1€KNpPoOHHbIM (aHCUZOZOBblM) pacyenume-
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Puc. 2.10. Bpemamokosas xapakmepucmuka svikntouamers nepemenno2o moxka BA0S-0405C, BA0S-0635C, BA0S-0805C ¢
NEKMPOHHBIM (MUKPONPOYECCOPHBIM) pacyenumeiem moxa
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pacyenumesnem moka u 1eKmpoMAacHUMHbIM pacyenumenem moxd
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Puc. 2.12. Bpemamoxosas xapakmepucmuka evikntouamenet nepemerno2o moxka BA0S-0405C, BA08-0635C, BA0S-0805C ¢
NEKMPOHHBIM (MUKPONPOYECCOPHBIM) pacyenumeem moka
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Puc. 2.13. Bpemamokosas xapakmepucmuxa blKiouameieli NepemenHo20 moKa ¢ 31eKMPOHHbLIM (MUKPONPOYECCOPHbIM,)
pacyenumesniem moxKa u d1eKmpoMAacHUMHbIM pacyenumenem moxd
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Puc. 2.14. Bpemamokosas xapakxmepucmuka 3aujumsl om 0OHOGQDA3HbIX 3AMbIKA-
HUU HA 3eMITI0

® YCTAaBOK TOKa cpabaThlBaHUSl NMPU KOPOTKOM 3aMbIKaHUHU O€3 BbI-
JEP>KKU BpeMeHH /; (3a1uTa MrHOBEHHOTO JIEUCTBHUS);

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

®  YCTaBOK I10 BPEMEHU CpabaThIBAHUSA MIPH MEPETPY3KE fx;

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

®  YCTaBOK M0 BPEMEHU 3a/ICPKKU MPHU 0JIHO(A3HOM KOPOTKOM 3aMbIKa-
HHMH Ha 3EMIIIO fg;

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

OTKJIOHEHHE YCTaBOK MO TOKY 3JIEKTPOMAarHUTHBIX MaKCUMAaJbHBIX pac-
LENUTENEe TOKa B BBIKIIOYATENSX, HE OBIBIIMX B AKCIUIyaTallUu, HE MPEBBI-
maet +20%.

OtknoHeHus1 PaKTUYECKUX 3HAYCHHM yCTaBOK MPU U3MEHEHUH TeMIie-
patypsl oT —50°C m0 + 55°C OTHOCUTENBHO MPENeNbHBIX 3HAYCHUH 10 Tab-
muue 2.7 u 2.8 He NOJKHBI IPEBBIIATH:

+10% 1o Tokam cpabaThIBaHUS;

+20% 1o BpeMeHH cpabaThIBaHUS TIPH MEPETPY3KE;

+20% 1o BpeMeHH cpabaThIBaHUs IPU KOPOTKOM 3aMbIKaHUH.
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Tabmuna 2.7

XapaKTEepUCTUKH BBIKIIIOUATENIECH IEPEMEHHOIO TOKA C 3JIEKTPOHHBIMU aHa-
JIOTOBBIMH PACLEIUTENSIMU TOKA U IONYCTUMbIE€ OTKJIOHEHHS UX YCTaBOK

Bun 3amuTel

[Tapametpsl

IIpenensr gomyc-
THUMOI'O OTKJIOHC-
HUS YCTaBOK

3ammra oT TOKOB eperpysku / >

YcTaBK HOMUHAJILHOTO TOKA pacnenu-

0,4; 0,6; 0,8; 1,0 —
Tens, Iz, B KPaTHOCTH K I,
5 4-6
BpemMs BbIiepKKH MpU TIeperpyske, ¢, g 10 812
(ipu 61z) -
20 1624
[Ipenensr cpabaTbiBaHUs 1,05I <1< 1,21 —
[ 36t, 1
XapaKkTepUCTUKU 3aBUCUMOCTH BBIIEPK- )i ?
KU BPEMEHHU OT TOKa % s o
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 110 TOKY IPH KOPOTKOM 3aMBbI- 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 BbIACpKKA 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

He3zaBucumas ot Toka

D Jns sHauenuii Toxka I/ Ix > 1,2;

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

Ir / I, = 0,4 B couetanuu c ycraBkou ;= 0,02 c.
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Ta0muna 2.8

XapakTEepUCTUKU JIEKTPOHHOTO MUKPOIPOLIECCOPHOTO PACLETIUTEIS TOKA
BBIKJIFOYATEJIEH IEPEMEHHOTO TOKa

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

3ammra oT TOKOB eperpysku / >

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

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

BpPEMEHH)
3amuTa OT TOKOB KOPOTKOT'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

XapakTeprUCTHKA 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 MTHOBEHHOTO JeicTBus [ >>>
1,57 1,275-1,725
2% 1,7-2,3
4 3,4-4,6
Y CTaBKH 110 TOKY IPH KOPOTKOM 3aMBbI- 6 5,1-6,9
KaHUH, /; B KPAaTHOCTH K [ 8 6,8-9,2
10 8,5-11,5
12 10,2—-13,8
o0 o0
Bpewmst cpaGaTeiBaHus paciienuTes, ¢ 0,02
Briaepxka BpeMeHH, ¢ 0,02 0,017-0,023

L

3amura oT 011H0(pa3H0r0 3aMBIKaHUS Ha 3eMiIto [ — >>

0,39 0,24-0,36

YcTaBky M0 TOKY MPpU 0HO(AZHOM 3a- 0,5 0,4-0,6
MBIKAHHUHU Ha 3€MJII0, [, B KDAaTHOCTH 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 NIPH CUTHAIN3ALMH 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 TokOoM 160 A mipm ycraBkax I / I,
paBubix 0,3 u 0,4;

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

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

5 11 3Hadennii [ / I > 1,2.
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[TonHOE BpeMsl OTKIIFOUEHUS LIEMH BBIKIIOYATEIEM IO KaHAIy 3JIEKTPO-
MarHUuTHOrO MaKCHUMAaJbHOTO PAacUENUTEeNs TOKA U MO0 KaHaly HE3aBUCHUMOTO
pacuenureins He npesbiiaeT 0,04 c.

DIEKTPUYECKUE CXEMbI BBIKJIFOUYATENEH TPUBEICHBI Ha puc. 2.15 u 2.16.

ABtomatamu BA(0S8 obOecrnieunBaeTcsi J0TUYECKasi CEJIEKTUBHOCTh C BbI-
HIECTOSIIIUMHU BBIKJIIOUATENISIMU IYyTEM BbIJJAUU CUTHAJIa O MPEBBIIICHUU TOKA
YCTaBKH IO TOKY IPU KOPOTKOM 3aMbIKaHUU [y, WK [;, IpU MOJIyYEHUU TaKO-
ro CUrHajia 3amuTa [ >> BBIIIECTOSIIEr0 BBIKIIOUATENs JOJKHA paboTaTh ¢
YCTaHOBJICHHOW BBIACPKKOWU BPEMEHHU fyy, €CIIM TOK MPEBBIIIAET €r0 YCTaBKY
I,. Taxke obOecrnieunBaeTCsl JIOTHYECKAST CEICKTUBHOCTL C HIIKECTOSIIMMH
BBIKJIFOYATEISIMU TTyTEM MPUHSATUSI OT HUX CUTHAJIa O KOPOTKOM 3aMbIKaHHH,
€CJIM TOK MPEBBIIAET YCTAaBKY /[y, U HET CUTHAJIA O KOPOTKOM 3aMbIKaHUU OT
HUKECTOSIIIUX BBIKIIOYATENEH, 3amuTa [ >> nomkHa paboraTh 6€3 yCTaHOB-
JISHHOM BBIZIEPKKU BpemeHu (puc. 2.17).

HesaBucumelii pacienutens cpabaTbiBaeT MpU MOJa4e HA BBIBOJIBI €TI0
KaTYIIKW HarpsokeHus: nmoctossaaoro (24; 110; 220; 440 B) wnu ogrodazHoro
nepemennoro (110; 127; 220; 230; 240; 380; 400; 415; 550; 660 B) Toka
gacToTsl 50 I'y. IIuTaHne OT CTOPOHHETO MCTOYHMKA MOJAETCS HA KaTYyIIKY
4yepe3 3aMbIKAIOIIUA KOHTAaKT BCIOMOIaTEIbHOW LENH, YTO MPEeJOXpaHseT
KaTYIIKy OT JUIMTEILHOTO HaXOXKJICHUS 0T TOKOM. JomycTumbie KosiebaHus
pabouero Hanpspkenus ot 0,7 10 1,2 HOMUHAJIBHOTO.

BcnomMorarenbHble U IOMOJHUTENbHBIE KOHTAKThl COCTOST U3 OJIOKOB,
KaXXJbIi U3 KOTOPBIX UMEET CBOW M3OJISILIMOHHBIM KOPIYC, B KOTOPbI BMOH-
TUPOBAHBI OJIMH 3aMBIKAIOIINX U OJUH Pa3MbIKAIOIIUN KOHTAKTHI.

OHu paccuuTaHbl HA HOMUHAJIbHOE HamnpsbkeHue ot 24 go 660 B nepe-
MEHHOTro Toka u oT 24 10 440 B nmocTosiHHOTO TOKA. JlomyckaroT paboTy npu
HarnpsbkeHud ot 0,7 go 1,2 HOMUHANBHOro. B MpPOAOIIKUTENTBHOM pEXKHUME
JOMYCKalOT HAarpy3Ky Tokom 10 4 A B nienu nepemeHHoro toka u 0,3 A B 11e-
I TIOCTOSIHHOI'O TOKA.

BcnomorarenbHble KOHTaKThl, TPeAHA3HAYEHHBIE JI1 KOMMYTallud Ma-
JBIX TOKOB, MPEACTABISIIOT COOOM MUKpPONEPEKII0YaTeNId, BCTPOCHHBIE B
M30JIMOHHBIA Kopyc. KommyTupyroT Toku ot 5 10 200 MA nipu Hanpsixe-
Huu ot 2,5 no 220 B nepemenHoro Toka ¢ cos® = 0,5 u ot 5 10 36 B nocro-
SHHOTO TOKa ¢ MocTostHHOM Bpemenu a0 0,015 c.

Yka3aHHbIE BUJbI KOHTAKTOB UCIOJIB3YIOTCS B CUCTEMAX aBTOMATUKU IS
CUTHAJIM3AIMH O MTOJIOKEHUU TJIABHBIX (CHIJIOBBIX) KOHTAKTOB BBIKJIFOUATEIIS.

Aemomamuueckue gvikaouamenu cepuu BA—45 ¢ MUKpOIIPOLIECCOPHBIM
yIpaBJIeHHEM Ha HOMHHaJIbHbIE TOKH OT 630 mo 5000 A (tabin. 2.9) npenna-
3HAYEHbI ISl OCYLIECTBICHUS (PYHKIUH 3allUThl CHUJIOBBIX 3JEKTPUUYECKUX
CeTe MEepEeMEHHOro TOKa HU3KOro HampsbkeHus (10 690 B) oT TokoB nepe-
IPY3KH M KOPOTKOTO 3aMbIKaHHsSl, B TOM YHUCJE C BBIICPKKON BPEMEHH
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UCTIOJTHUTEIIbHEBIN

bYT-1X

Puc. 2.15. Cxema snekmpuyeckas NpUHYUnuaibHas evlKaoyamenel ¢ 6010KoM
VNPAGNeHUus MAKCUMAIbHO20 pPAcyenumesis nepemMeHHo20 moka 6e3 dieKmpomae-
HUMHBIX pacyenumeinetl

1 5

3

UCTIOJTHUTEIbHEBIN

5 4 6 opras
| K2

1121345167 (8]9[toj1{12{13[14

[ 1 [ [ [ F [ |
BYT-1X

—
=z
=
>
&}
—
>
w

Puc. 2.16. Cxema snekmpuueckas npuHYunuaibHAas GblKouamerneti ¢ MaKkCUMATbHbIM
pacyenumenem nePemMeHHO20 MoKd U dAeKmpomacHumHsimu pacyenumensimu KY
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% QF3 BYT-1X
XS3-3
@ XS3-4§:—7
K3 tsd3 > tsd2
XS3-5
/ V XS3—6¥

Puc. 2.17. Cxema opeanuzayuu 3auumsl 0m KOPOMKUX 3AMbIKAHUU C 102UHLECKOU

celleKmueHocmvlo.

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

samvikanue K1 omxmouaem QF 1 ¢ 3a0epoickoii tq; = 0,02 ¢,

npu omkase QF 1 omxnouaem QF2 ¢ 3a0epirckoli tyar > teai;

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

npu omkase QF2 omxniouaem QF 1 ¢ 3a0epirckoli tygz > tyao;
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Brikmrouarenu apromarnueckue cepun BA—45

Tabmuna 2.9

HomunanpHas HomunansHas HomunanbsHbIi
HomunansHas
Homu- pabouas Hau- | TpeneabHas Hau- B — KPaTKOBPEMEHHO
— OonbIast OTKIIIO- | OOJIbIIAs OTKIIIO- S BBIIEPKUBAEMBIH
api | darolas CII0C00- | yaroIias crmocoo- l0co 6HOCTL§ I TOK Icw, KA (nei-
HanMeHoBaH e TOK HOCTb Icg, KA HOCTE Iy, KA KA (yia Hoecm’ CTBYIOIIIEE 3HA-
pacie- (meficTByrOMICE (meficTByromICE 3Ha¥ieHII)4 o) YCHHC) B TCUCHUE
P ——— 3HAYCHUE) 3HAYCHUE) 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
BAS /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 ), 151 ONIEPATUBHBIX BKIOUYEHUM M OTKIIOUYECHUM
CeTeW MpPU YIPABJIEHUH HEMOCPEICTBEHHO ONMEPATOPOM WIIM MO KOMaHIHBIM
CUTHAJIaM aBTOMATHUYECKOM CHCTEMbI YNPABIICHUS PACIPEICICHUEM DJIEK-
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TPUYECKOUN SHEPTUH, B KOTOPOW YCTAHOBJICH BBIKIIOYATENb, 11 OTKIIOYEHUS
CETHU B CIIy4yae CHM)KEHUS HAIPSKEHUSI CETH HUXKE JOMYCTUMOTrO WM IpoIa-
JAHUSI HAITPSIAKEHUSL.

MukponpolieccopHble OJIOKM 3allUThl U yHPABICHUS MO3BOJISIOT WH-
(OopMHPOBAThH FKCILUTYaTUPYIOIIHNIA NEpCOHaN (B 3aBUCUMOCTH OT THIA OJI0KA)
O COCTOSIHUM HAarpy3kH M NapameTpax 3allMIlaeMOl CETH, B TOM YHCIIE OT-
JEJIBHO MO KaXA0W (aze, 0O MPUYMHAX aBTOMAaTUYECKOIO 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 TEeJIEeMETPUU Ha JUCIIETYEPCKUN IMyJIbT
CUCTEMBI YIIPaBJICHHUS.

Brikitouarenu npegHa3zHaueHbl ISl YCTaHOBKU B mIKadax, B TOM YHCIIe
B BBIKATHBIX f4YelKax MIKa(oB (BBLABUKHOE HCIIOJHEHHE), 00€CIeUnBaIOT
BBITIOJIHEHNE (PYHKIUU Pa3bEIUHUTENS MPU aBTOMATUYECKOM WU PYYHOM
OTKJIFOUEHHH CETH.

MukponpoliecCopHble OJIOKM 3alldThl U yHPaBICHUS 00ECTICUUBAIOT
dbopMHpOBaHUE U PETYIUPOBAHKE 3AIIUTHONW XapaKTEPUCTHKU BBIKIIOUATE-
Jeil B 30HE TOKOB NEPErpy3Kd U KOPOTKOIro 3ambikaHus (puc. 2.18-2.23),
npeoOpa3oBaHue U BblJauy Ha JUCIUIEH U TeIEMETpUUYECKUE KaHaiabl HHPOP-
MallMOHHBIX JaHHbIX. Ha BbIKIIOYATENM YCTaHABIMBAIOTCS MUKPOIPOILIEC-
copHble 05ioku nByX TumoB: Tuna M u tuna H. CtpykrypHas cxema QyHK-
IMOHUPOBAHUS OJIOKOB COBMECTHO C JaTYMKAMHU, BXOJHBIMU CHUTHAjaMu U
UCIIOJTHUTEIbHBIMU Y3J1aMU BBIKJIIOUaTeNsa NpuBeaeHa Ha puc. 2.24. Ilepen-
HSI TIaHEThb MUKPOMPOIIECCOPHOTO OJOKa ISl YETHIPEXITOIIOCHOTO BBIKITIO-
yaTens u3o0paxeHa Ha puc. 2.25.

BrixirouaTtenu MOTyT JJIMTENBbHO MPOMYCKATh HOMUHAJIBHBIA TOK MHpPH
TeMreparype okpyxarotieit cpeast 10 40°C, npu OoJiee BHICOKOW TemIepa-
Typ€ AJIUTENHHO MPOMYCKAEMbIN TOK KOPPEKTUPYETCSI B COOTBETCTBUU C Tal-
yuren 2.10.

Taomuna 2.10

BnusiHne TeMnepaTypsl OKpYKarolIen cpebl HA HOMUHAJIbHBIM TOK aBTOMa-
TUYECKUX BbIKIIOUarened BA-45

Temneparypa| 4 45 50 55 60
BO31yXa, °C
Tun CHImKeHe HOMUHAIBHOTO TOKa
BBIKJTIOYATEIIS
2000 0,951, 0,97, 0,851, 0,87,
3200 0,92-1, 0.86-1, 0,81, 0,741,
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
apaxmepucmuKu, yCmanogieHHble
u3zomogumenem
JnutenbHas neperpyska
1,=(0,65-1)I
I, 1., =(0,65-1)I, — perynupyemsrii
1000 — t, = (15-480 c) 6 crynenei
\ J 4 peryaupOBaHuUs
500 NG KpartkoBpeMeHHas eperpyska
O ( I,=(1,5-10)I,
Eﬁ o) O 0 \\ 1, =(1,5-10), — perynupyemsplit
t, = (0,1-4 ¢) 4 cTyneHn perynupoBaHus
c% 100 MrHoBeHHOE cpabaThiBaHUE
M 15 =(5-20)] — perynupyemsblii
= r3 n
2 50 N\
& Kpussie
[ae} A, \\ \ p -
O 19 \ E\\ \:\\ N JUTHTEITBHOM _
% N \\\§ O \T TIeperpy3Ku
=< 10 I't ON \\ N | 1,
=
O]
&
NN\Y NN
2 \‘\\ N \ \\ >
1 — \
Kpussie kpar- "I i_ t,
0,5] KOBPEMEHHOM .
neperpy3Ku \ 0,4
0.2 't OFF N RS
’ | AN N0,2
O, 1 ) H-H =\O 1
0,05 i
Kpussie
0702 MI'HOBCHHOI'O
cpalarbIBaHUs
0,01

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

r

N
v

Puc. 2.18. Bpemamokosvie xapakmepucmuku agmomamuyeckux GulKadamenell
BA-45 ¢ muxponpoyeccopom muna L
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10000 T T T I
Xapaxkmepucmuku, ycmanoeiennvle
uszomogumenem
JlnuTtenpHas neperpyska

I, 1,=(04-1)1,
1., =(0,4-1)I, — perynupyemplii
1 OOO t, = (15-480 c) 6 cryneneit
& 1 PETYIHPOBaHUS
500 l\ \ N KparkoBpemeHHas meperpyska
\ . 1,=(0,4-15)1
Kpusbie 2 !
. 1,=1(0,4-15)I — perynupyemplii
200 N\ \ | wmrensnoin =~ ; ), ~ peryampy
t, = (0,1-4 c) 4 cTymneHu perymipoBaHHsa
100 HCPEIPY3KH - Nrpyopennoe cpaGaTiBanne
5 0 I I, =(2-50)I, — perynupyembiii
(&) \
- A\
= \
= 20
3 \
= 10 A
= | A\ AN
< 5 s 12 3 N R\
t /¢t ON AW Ly
Q. 2L Kpuseie kpat- N \
Q KOBPEMEHHOM
§ 1F neperpysku \ AN
- \ — 7,
Q I \ 2
& 03 - o7
I \\ 0,3 X
0,2\t OFF | AR\ NG5 7
0,1 )
> | \0’1 A
0,05
Kpussie L1 >
MTHOBEHHOTO
0902 [ cpaGareiBanus
0,011 1|

0,2 g.\ 0,82 2 4682 20 30F R60

o
~

A 4

° i < KA
[rl

Puc. 2.19. Bpemamorosvie xapaxmepucmuku asmoMamuieckux 6ulKiouameineu
BA-45/2000 ¢ muxponpoyeccopom muna M, H
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10000 T 171 1
Xapaxmepucmuku, ycmanoenennoie
uzzomosumenem
JlrernbHas eperpyska
I.,=(04-1)I,

I : I., = (0,4-1)I,— perynupyemslii
1000 i t, = (15-480 c) 6 crymeneii
N ™ 1 peryIupoBaHust
500 \\ \ KparkoBpemeHHas nieperpyska
A\ - 1,=(04-15)I,
& \ Kpussrie o 1,=(0,4-15)I, — perymupyewmbrii
200 N\ \ ATATCIIEHON t,=(0,1-4 ¢) 4 cTynenn perynupoBaHus
\& \ NEPETPY3KH  Mruosennoe cpabarbiBanue
]. OO \ \ '\| 1= (4 — 80)], — perynupyembplii
© AN\
- 50 NN X
= K \\:\%\
an
S 20 W
2 \
= 10 \
'S S—=r AN \\\\\ } ; -
I \
= £ON NN AN
® 2L Kpussie kpar- \\\\ \ Q
5 KOBPEMEHHOU \\ \
o ] | neperpy3ku A\ \
aa) \‘ T 1,
0.5 |}/
D[ =04 a;
7't OFF \ X3 5
0,2 | 5N = =\ 0,2 3
0,1 \Z X
\ N, 1
0,05
Kpussie < 4-80 kA -el
0 02 L MTHOBCHHOT'O
’ cpabarbIBaHus )
0,01 ' ' , p—
0,2 0,4 0812 468=0220 RH60= 80
°/ rl

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

Xapakmepucmuku, ycmanoeiennovle

uszzcomoeumeniem
JlnurenpHas neperpyska
1, =(04-1)I,
I . I, = (0,4-1)I, — perynupyembiit
1000 . t, = (15-480 ¢) 6 crymereii
\ \ &— tl peryimpoBanusd
500 \ \ KparkoBpemeHHas ieperpyska
AN 1,=(04-15)I,
&\ Kpuble ;= (0.4-15)1,— perymmpyemuii
200 N\ \ AIATEIILHON t, =(0,1-4 c) 4 cTyneHn perymupoBaHus
\& \ NEPETPY3KH  MruosenHoe cpabarbiBaHue
1 OO \ Y _\| 15 =(4-80)I,— perymupyemsiif
&)
= 50 k \\ \ \
= N \k
am
g 20 \ \ \
3 N
= 10
<
‘2 S—r ] \ :Q\LQ
I ) AN \N
% t ON \\\ \\'A\
= 2L KpuBbie kpdr- \\\ \
5 KOBPEMEHH \\
o 1 |- meperpy3ku N\
0,5 _]2 ”0 4 #’
/'t OFF X
0,2 == I\ IiE ;
’ | 1IN B
O 1 - N ‘
> I\ 0,1
0,05
Kpussie < 4-80 kA -el
(0.(2  MrHOBEHHOTO
i cpabarbIBaHMs }
0,01 ' ' |
0204 08142 468 Sw20  R60 2 80
/ rl

Puc. 2.21. Bpemamoxosvie xapakmepucmuku aemomamuyeckux 6ulKaodamenel
BA-45/4000 ¢ muxponpoyeccopom muna M, H
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10000 T T T
Xapaxmepucmuxu, ycmanoenennvle
uszomosumenem
JnuTtenpHas neperpyska
[r] = (014_1)[17

Irl 1., = (0,4-1)I,— perynupyemslit
1000 t, = (15-480 c) 6 cryneneii
\\ o t peryaupoBaHus
500 N\ \\I KparkoBpemenHas neperpyska
N\ - 1,=(0,4-15)],
h \ KpI/IBLIe . 1,=(0,4-15)I, — perymupyemslii
200 ‘ A ATATEIIEHON t, =(0,1-4 c) 4 cTyneHu peryaupoBaHus
k \ NEPETPY3KU  MruosenHoe cpabaThiBanue
1 OO \ \ _\ 1, =(4-80)1, — perymupyembplii
O AN\
o 5 O \N X
E \:\&\\
= \
ﬁ | O \‘ \\
S N\ /
'S SE=r AV \\ N\ N )
N R \\ NN
= 2L Kpussie kpqT- \\\ N
QE) KOBPEMEHH(I \
o, ] | meperpy3ku
m \V_ tz
095 | 12 3-0.4 =EE
— FF X
oo [TEEn NN ;
> | N 0.2 ]
0,1 T I 0,1
0,05
<€ 4-80 KA
Kpusbie
0,02 - MTHOBEHHOTO el
cpabaTbIBaHUSL )
0,01 ' ,
0204 08102 468 w20 K60 80
-/ KA

rl

Puc. 2.22. Bpemamokosvle xapaxmepucmuKku asmomamuyecKux evlKaouameneu
BA-45/5000 ¢ muxponpoyeccopom muna M, H
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10000 T T T T T 1
ToOK MOBpEXACHUS HA 3EMITIO
JuTenpHas 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 ¢) 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——1—17]
e e 2 | —————
0,311E" 4 [
0,2 < 7
0,1 “((') 4
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0,05
0,02
0,01

0,1 0,2 04 081 2 46822230
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r

Puc. 2.23. Xapaxmepucmuxu 3auumsl om 3aMbIKAHUL HA 3eMJII0 A8MOMAMU4eCcKux
svikntouamenei BA-45 ¢ mukponpoyeccopom muna M, H
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Puc. 2.24. Cmpyxkmypuas cxema (pyHKYUOHUPOBAHUS MUKPONPOYECCOPHBIX DIOKO8
guiknrouameneu BA-45:

1 — mpaucgopmamop moka,

2 — mpancghopmamop HanpssceHus,

3 — oamuux memnepamypsi OKpyHcaouleo 6030yxa,

4 — MHO2OKAHATLHBIN KOMMYMAMOpP U YCUTUMENb,

5 — pesepsnviii ucmounux numarnus (Ha éxooe 220 B);

6 — cmabuIU3UPOBAHHBI UCOYHUK HANPAHCEHUSL,

7 — MUKponpoyeccop;

8 — cuenanuzayus 3auumsl 0m nOBPeHCOeHUsI UCIOYHUKA NUMAHUSL
9 — ycunumens MOWHOCMU,

10 — ungpopmayuonuwiii oucnieti;

11 — nanensv ynpasenenus,

12 — ungpopmayuonmwlii 861X00;

13 — unmepcgetichwiii 6b1x00,

14 — 6b1X00 UHGDOPMAYUOHHBIX OAHHBIX,

15 — ucnonnumenvhvie 1eMeHmMbl GuIKIIOYAMENs (pacyenument);
16 — ananozoguvie ynpasaaoujue cusHAaIbl
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35 | i Fault wdl 11
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341 ——10,

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

1 — KHONKA-UHOUKAMOP a8MoMamu4ecko2o cpabamul8aHus Om ceepxmora u
paspeuileHus Ha 8KIOYEHUe AGMOMAMULECKO20 BKIIOYAMENs MOIbKO NPU
836€0eHHOM NPUBOOe;

2 — MapKkupoéKka HOMUHAILHO20 MOKA GbIKIIOUAMEIA,

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

5 — unoukamopul medxnchasHbIX HanpaANCeHUll U MUHUMATbHOE 3HAYeHUe HANPSI-
Jrcenus; 6 — KHOnKa eblOOpa UHOUKAYUU 3HAYEHUL HANPAICEHUS,

7 — oucnaeti UHOUKayuu 8eIudUnbl MOK08, MOKO8 OMKIIOYeHUsl, BPEMEHU OM-
KAt0YeHus1;, 8 — uHOUKamop moxos u 6pemeHnu,

9 — unoukamop mpexghaznozo moxa, moxa Hetimpanu, MoKa 3aMblKAHUs HA
3eM10 U MAKCUMANbHO20 3HAYEHUs MOKA,

10 — 6v160p moxka; 11 — cuamue cuenana,

12 — c6emosoii uHOUKamop MoKo80U OMCeUKU,;

13 — c6emo6oti UHOUKamop 3auunsl O KPAmKo8PEMEHHOU nepezpy3Ki;

14 — ceemosoii unouxamop 3awumsi 0m OIUMENbHOU nepecpy3Ku;

15 — ceemosoii unouKamop 3auWumno20 3a3eMieHUsl,

16 — cuenanuzayus ycmagku moka OnumenbHol nepezpysKu,

17 — cuenanuzayus ycmaexku pemenu OIumenbHoll nepezpy3Ku;

18 — cuenanuzayus ycmaexku moka Kpamko8pemMeHHOU nepecpy3Ku;

19 — cuenanusayus ycmaeKu 8pemMeHu KpamKkoepeMeHHOU nepecpy3Ku;

20 — cuenanuzayus ycmasku moKoGOU OmMcCeyKu,

21 — uHOuKamop nospescoenus;

22 — unoukamop cmeneHu UsHoca KOHMAaKkmos;

23 — cuenan 2 koumpons nazpysku (cpabamvléaem MeHOBEHHO),

24 — cuenan 1 konmpons nazpysku (cpabamvléaem MeHOBEHHO),

25 — ymenvuienue ycmagok,; 26 — ygenuuenue ycmagox,

27 — ene3z00 snemernma numanus (DC24B) ona ycmpoiicmea mecmuposanus;

28 — knonka namamu, 29 — UHOUKAMOP NAMAMU;

30 — ne omkaOUaAMb NPU MECMUPOBAHUU,

31 — omKnoyenue npu mecmupo8aHuu,

32 — peaynuposanue ycmasKu ypOGHs 3aujumbi,

33 — ycmagka 8bl0epiHcKu 8pemMeHU «3aMbIKAHUSL HA 3eMII0»,

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

35 — unouxamop pacyennenus; 36 — uHOUKAMOp MeCmupoB8aHusl

Puc. 2.25. Opeanvl unoukayuu, pecyiupoeKu Ha naneau MUKpOnpoyeccopHulx 0J10K08 U 8bInoHAeMble (PYHKYUU



Asmomamuueckue sviknouamenu ceputi BA50 41 u BA50 43 (mpou3Bo-
nutenb OAO «KoHTakTop», I'. YIIbSIHOBCK) PaCCUMTAHBI JJIS SKCILTyaTallid B
ANEKTPOYCTAHOBKAX C HOMUHAJIbHBIM HampspkeHueM 10 660 B mepemeHHOro
tToka yactoroil 50 u 60 I'i. PacmdpoBka nx yclioBHOro 0003HaYEHUS TIPH-
BeJICHA Ha puc. 2.26, a OCHOBHbIE MTapaMeTphl — B Tabnuiie 2.13.

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

BAXX XX XX XX XX XXXX:

BA |bykBenHoe o003HaueHHe BUAA anmapaTta: BA.

YcaosHoe 0003HaYeHue HOMepa cepu BAS() uian Tuna:
52 — C 3JIEKTPOMArHUTHBIMU PACUEIUTENSIMH TOKA;
53 — BBIKJIFOUYATEb TOKOOTPAHUYHMBAIOIIUH C MOJTYTIPOBOJHUKOBBIM

XX
H DJICKTPOMAIrHUTHBIM PACUCIIUTCIIAMU TOKA,
55 — ¢ HOTYIPOBOJHUKOBBIM PACIIENTUTENIEM TOKA;
56 — 6e3 MakcUMaJbHBIX pacLenuTeNeil ToKa.
XX YcaoBHoe 0003HaYeHHEe HOMUHAJIBHOI0 TOKA BBIKJIIOYATEJIA:

41 — 1o 1000 A; 43 — 1600 A; 2000 A.

BAS50 41 — YcnoBHOe 0003HaUYEHHUE YHCIIA ITOJFOCOB, BETMUHNHEI
HOMHUHAJIBHOTO TOKa C BapuaHTaMH NpucoeInHeHus 1o Tabmure 2.11

BA50 43 — YcioBHoe 0003HaYEHHE YKCIA TTOTIOCOB, BEIUYNHBI
HOMMHAJILHOT'O TOKA B COYETAaHUH C KOJIUICCTBOM MaKCHMAaTbHBIX
X pacuenuTeNen Toka:

3 — 3 momtoca ¢ paclenuTeNsIMU;

8 — 2 moJroca ¢ paclenuTeNsIMU B 2-X MOJKOCAX B TPEXIOIOCHOM
WCIIOTHEHUH (JII BBIKJTFOYATENCH 0€3 MaKCUMaIbHBIX
pacrenurenel Toka 03Ha4aeT TOJIbKO KOJMYECTBO TOJFOCOB).

Yci0BHOE 0003HAYEHHE HAJTUYMS U UCTIOJTHEHUSI
MOJIyIIPOBOTHUKOBOI0 PACHENUTEJIA:

0 — 6e3 pacuenuTens;

2 — 3JIEKTPOMArHUTHBIE PACLIENUTENH TOKA C 3aIIUTON OT TOKOB
KOPOTKOI'O 3aMbIKaHUs (151 BeIKJItouaresneit BAS2);

3 — noynpoBOAHUKOBBIN pacuenurens Toka MPT1 st 3amuTe! ot
TOKOB TIEPETPY3KH, KOPOTKOTO 3aMbIKAHUS U OJJHO(PA3HOTO
KOPOTKOI'O 3aMbIKaHMs 17151 BeIKItouareneit 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 8blkaouamerei
BA50 41 u BA50 43
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Oxkonuanue puc. 2.26

4 — MOMyNMPOBOIHUKOBBIN paciienutesib Toka MPT2 st 3amuthl ot
TOKOB MEPETrPy3KH, KOPOTKOTO 3aMbIKAHUS U TOKA BKIFOUYEHUS JIs1
BeIKTIOUaTeneit BAS3, BASS nepemeHHOT0 TOKa (BBIICPKKH
Bpemenu: mrH.; 0,1; 0,15; 0,2; 0,25; 0,3; 0,35; 0,4 ¢);

5 — moynpoBOAHUKOBBIN pacuenurenb Toka MPT6 s 3amutel ot
TOKOB MEPETPy3KH, KOPOTKOTO 3aMbIKAHMS JIJI BBIKJIIOYATENIEH
BAS53, BAS5 noctosiHHOTO TOKA (BBLACPkKKU BpeMeHu: MTH.; 0,1;
0,2; 0,3 ¢);

6 — noYIIpOBOAHUKOBBIN pacuenutens Toka MPT8 st 3amuTe! ot
TOKOB IEPETPy3KH, KOPOTKOIO 3aMbIKaHHMS JIJIs1 BBIKJIFOYATENEH
BAS53, BASS nocrosiHHOTO TOKA (BBIIEPKKHA BpeMeHH: MTH.; 0,2;
0,4; 0,6 ¢);

7 — mOJIyIIpOBOAHUKOBBIN pacienutens Toka MPT4 st 3amuTel ot
TOKOB NEPErpy3KHU, KOPOTKOTO 3aMbIKAHHS M TOKOB BKJIFOUEHUS JIsI
BoIKTrouateneid 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 PACICTIUTEISM U
CBOOOIHBIM KOHTAKTaM I10 Tadsmie 2.12.

YcaoBHOe 0003HAYEHHE HCIIOJTHEHUSI BH/1a IPHBO/A B
COYEeTAHMH €O CTIOCOOOM YCTAHOBKH BBIKJIIOYATEJIS:

1 — py4HO# PUBOJ, CTALIMOHAPHOE UCTIOIHEHHUE;

3 — 3JIeKTPOMArHUTHBIN IPUBOJI, CTALIHIOHAPHOE UCIIOJHEHHE;

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

Yc10BHOE 0003HAYEHHE UCTIOJTHEHUS 10 JOMOJIHUTEIbHBIM
MeXaHH3MaM:

0 — OTCYTCTBYIOT;

5 — MeXaHU3M JIJIs OTIEPUPOBAHUS Yepe3 JIBEPh PACTIPEAYCTPONUCTBA
BBIKJTIOUATEJIEM CTAllMOHAPHOTO UCTIOTHEHUS C PYYHBIM MPUBOJIOM;
6 — yCTpOICTBO AJis OJIOKUPOBKHU MOJIOKEHUH « BKIIFOUeHO» 1
«OTKIJIIOUEHO» BBIKIIIOUATENS CTAIIMOHAPHOTO UCIIOJIHEHUS;

7 — y3en Ui yCTaHOBKH 3JIEKTPOMArHUTHOTO 3aMKa y
BBIKJIIOYATEJIEU BBIIBHUKHOT'O HCITOJTHCHHUS

8 — y3eI1 I YCTAaHOBKH 3JIEKTPOMArHUTHOTO 3aMKa M y3eI
CUTHAJIN3aIllUN KOHCYHBIX MOJIOKEHUU BBIKIIOYATEIIA BBIIBUKHOI'O
HUCIIOJIHCHUA.

YcaoBHoe 0003HaYeHHe cTenenu 3amuTeI: 20 — [P20; 00 — IP0O.

Yciao0BHOE 0003HaAYEHHE KIIMMATHYECKOI0 HCIIOTHCHHS S
YXIJI3; T3.

Puc. 2.26. Cmpyxmypa ycio6Ho20 00603Hauenusi agmomamudeckux 8blkaoduamereu
BA50 41 u BA50 43 (oxonuanue)
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Tabmuna 2.11

K cTpykType yciaoBHOTrO 0003HaueHus BeIKItouareneid BAS0 41

Iudpa KonnuecTBo nmontocos HoMUHATLHELL ToK
p (pox Toka)
1 3 (mepeMeHHBIH) 250 A; 400 A; 630 A
3 3 (mepeMeHHbII) 250 A; 400 A; 630 A; 1000 A
4 2 (TIOCTOSTHHBIH ) 250 A; 400 A; 630 A
8 2 (TMOCTOSTHHBIN ) 250 A; 400 A; 630 A; 1000 A

Tabnuma 2.12

CoueraHus JOITOJIHUTCIBbHBIX C60p0‘-IHBIX CANHUIL

0 KomnnuectBo cBOGOAHBIX | KompuecTBo 10- g . L
=

z KOHTaKTOB MIOJIHUTENBHBIX 5 E g = 5
2 =
5 = PasMpixarorx msi| CBOOOHBIX KOH- 9 E = ’% = E
2 Qz, < BBIKJTIOUATEIIEH TaKToB = | E E E § ° =
o) 35 < = =
= = L G R | O =
S| | szlaozs| . c¥ EE|E5E°
o S < 2 | BE | S x g5 E = 2 (252
S = 3 E o) % £ o 2 s g /A o = ;; 5 E
= 2 ~8 | 2 £ 8§ g = 32 S =4 =R
o e} SV S 5 g = . § [} an) o ¥ S
o [T =] 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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[TonHOE BpeMsl OTKJIIOUYEHHUS IENH BBIKJIIOYATEIISIMUA C BBIIEPKKON Bpe-
MEHHU B 30HE TOKOB KOPOTKOI'O 3aMbIKaHHS IMOCJI€ UCTEYECHUS] BPEMEHHU, yKa-
3aHHOTO B Tabimmax 2.14 u 2.15, ve npessimaet 0,04 ¢, ecimm Tox K3 He mpe-
BBIIIIAET BEJIMYMHBI 30HBI CEJIEKTHUBHOCTH 10 Tabiuie 2.13, B MPOTUBHOM
ciyuae BblJiepxKa BpemeHu He oosnee 0,04 c.

[TomynmpOBOIHUKOBBIM MAaKCUMAJIBHBIM PACIENUTENb TOKAa B YCIOBHUAX
AKCIUTyaTallly JO0MYyCKAET CTYNEHYaThIN BBIOOP:

® HOMHUHAJIBHOI'O TOKA PaCLCIUTES;

YCTaBKH I10 TOKY cpabaThIBaHUs B 30HE TOKOB K3;

YCTaBKH 0 BPEMEHH CpadaThIBaHUSI B 30HE TOKOB MEPErPY3KH;

YCTaBKH 110 BpeMeHU cpabaTbiBaHus B 30HEe TOKOB K3;

YCTaBKH T10 TOKY cpabatbiBaHus 1pu ogHodazHoMm K3.
OTKJIOHEHHS YCTaBKHU 10 TOKY M BPEMEHHU cpabaThIBaHMS MOJIYIIPOBOJ-
HUKOBBIX MAaKCHMAaJIbHBIX PacLENUTeNIe TOKa MPU TEeMIEpaType OKpyk aro-
et cpeanl (25+£10)°C npuBenens! B Tabnume 2.14 u 2.15.

Brikimodatenu OCHAMalOTCsS JOMOTHUTEIBHBIMA COOPOYHBIMU €TMHU-

aMU:

® HE3aBUCUMBIM PACIEIUTENIEM;

e HyJIEBBIM pacuenuTesnem HanpsikeHus (kpome BAS6 41 u BAS6 43);

® PYYHBIM NPUBOJIOM;

® PYYHBIM JAUCTAHIIMOHHBIM MPUBOJIOM JIJIsi ONIEPUPOBAHUS YEepPe3 JIBEPh
pacrpeeIuTeIbHOTO YCTPOMCTBA;

® 3JICKTPOMArHUTHBIM IPUBOJOM;

e CBOOOJHBIMHM KOHTAKTaMU;

® BCIIOMOTATEJIbHBIMU KOHTAaKTaMHU CUTHAJIU3AIMA AaBTOMATHYECKOIO OT-
KIIFOUCHUS;

® yCTpOMCTBOM JJis OJIOKHPOBKU «BKitoueHO» M «OTKIIFOYEHOY BBIKIIIO-
qyaTess CTallMOHAPHOTO UCTIOJIHEHUS C PYYHBIM MPUBOJIOM.

CoueraHusi TOMOJHUTENBHBIX COOPOYHBIX €UHUIIl TPUBEICHBI B TA0JIH-
ue 2.12.

HeszaBucumelii pacuenuTens 00eCIeunBaeT OTKIIFOYCHUE BBIKIIOYATEIIS
MpU MoJa4ye Ha Hero HampspkeHus noctostHHoro (110, 220, 440 B) unu ox-
HodazHoro mepemennoro (110, 127, 220, 230, 240, 380, 400, 415, 550,
660 B) toka yactotoit 50 I'u. JlomycTtrmbie koneOaHuss pabo4ero Hampsoke-
Hus (0,7-1,2): Uyon, pEXKUM pabOThI — KPATKOBPEMEHHBIH.

HyneBoil pacuenuTens HanpsiAKEHUS:

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

ABTtomaTtnyeckue Boikitouarenu cepuit BA50 41 u BASO0 43

Tadomuna 2.13

HanMeHOBaHKE TTapamMeT- Pox Toxa Tun BeIKITIOYATEIIS
pos BA5241 | BA5341 | BA5S541 | BAS641 | BAS343 ‘ BAS55 43 ‘ BAS56 43
i - | 1T i 1600; 2000
Hommsanbibiit ok Bbi- | LCPEMEHIBIR | 3 100 | 250 400; 630; 1000 | 630; 1000 i
Krouaress, I, A IToCTOSIHHBIH 1600
HomunaneHoe Hanpsike- | [lepeMenHbIi 660
HHE TJIaBHOM 1enu, B, He .
Gomee [TocTostHHBIN 440
VYcraBku cpabaThIBaHMs 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
(TIpeIeTbHBIH TOK Cerek- [TepemeHHbI 5.0420% 6.3420% (I, = 630 A) 2042,0 12,5+20% 31,0
THBHOCTH) 6,3120% | 7,0+20% (I, = 1000 A)
7,0£20%
1,5£20% (1, =250 A)
+209 ’
. 2,4£20% 2,4120% (I, =400 A)
[Tocrosaunsiii | 3,8+20% 30 9,6+20% 57,0
3,8+20% (I, = 630 A)
6,0£20%
6,0+20% (I, = 1000 A)
[lepemennslit 80;
330 B 50,5 135 55 135 63+
[IpenenpHas KOMMyTaIK- I N
OHHAas CIIOCOOHOCTB, KA epggdg }];HHH 28,6 33,5
(melicTBytoIIEE 3HAUCHUE) - -
OCTOSIHHBIH
440 B 110 100 160 100

* — 1A BBIKJIFOYATENIEN ¢ HOMUHANBHBIM TOKOM 2000 A



Ta0muna 2.14

VYcraBku noaynpoBoaHUKOBBIX pacuenuteneit MPT1 (puc. 2.27), MPT2
(puc. 2.28) nepemeHHoro Toka u pacuenuteneit MPT6 (puc. 2.29) nocrosiH-
HOTO TOKa BeIKIIoUaTene TunoB BAS3 41, BAS5 41, BAS3 43, BAS5 43

[Ipenensr nomycTUMOTO OT-
3HaueHue yc- KJIOHCHUS YCTaBOK
HaumenoBanue nmapamerpa TABOK Mepementioro | Toctosmo-
TOKa ro TOKa
v 0,4; 0,5; 0,6;
CTaBKH HOMH- HepeMeHgF{loro T0- | 07 0'8. 0.9:
HaJbHOIO TOKa /p, Ka ’ 1’ 03 1’ 1’ ’
KpatTHbie /y IlocTossrrOrO TOKa | 0,63; 0,8; 1,0
neperpyske I 1,25 1,15...1,35
2 1,6...24
3 24...3,6 |
4 3,2..48
YcTaBKH 110 TOKY 5 20 6.0
cpabaTbIBaHMs, KOPOTKOM 3aMbl- 6 2 2 )
KpatHble [, Ipu xauuu 1. 7 XY ALAEER)
8 6,4...9,6
9 7,2...10,6
10 8,0...12,0
4 3,2...48
nieperpyske () 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
HMS, 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
YCTa6BKI/I Mo TOKy | oaHOo(}a3zHOM KO- 0.6 048 072
cpalOaTbIBaHUA, OTKOM 3aMBIKa- > S B
KpI::lTHBIC 1, npu: P aun 1 :2 (1)’?) 0663“'(1)’36

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

*2 Tonbko mst MPT1.

"3 Eciu 10 BOBHHKHOBEHHSI KOPOTKOT'O 3aMbIKaHMsI TOK B IIaBHOM 1Lienu OblT He Hike 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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TaOmuna 2.15

VYcraBku noaynpoBOJHUKOBBIX pacuenutesneit MPT4 (puc. 2.28) nepemen-
HOTO ToKa U pacuenuteneit MPTS (puc. 2.29) nocTossHHOro TOKa BBIKIIIOYA-
tenen TunoB BAS5S3 41, BA55 41, BA53 43, BA55 43

[Ipenensl JOMyCTHMOTO OTKIIO-
3HaueHue ycra- HEHUS YCTaBOK
HaumeHnoBaHue napamerpa BoK
ITepemennoro | IlocrossHHOTO
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
HAJIbHOT'O TOKa
Iy, xparisie £, | 1OTTOMIOTO 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
BaHUs1, KpaTHbBIE camt I7° 6 48...7,2
I, nmpu: 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 544, 16 12.8...192
2552?5?&?1 MTH. 0,02...0,04” 0,02.. 0,047
i 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 BbIKItouaTens Iy = 1000 A u [, = 1600 A ycraBky Toka 1,1 He
MPUMEHSTb.

* (3

* Ecii 10 BOSHHKHOBEHHSI KOPOTKOTO 3aMBIKAHMS TOK B TIIABHOM MMy 6bLT He Hike 0,7
HOMUHAJILHOTO Paboyero Toka pacuenuTens (yCTaBKH).
* o

3V Beicmouareneit BA53 41 u BAS3 43 YCTaBKa ONPENEAeTCS 3HAUEHUEM TOKa HJIEK-
TPOMAarHUTHOI'O PACLIETIUTEINS TOKA.
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/ T v AN
E=S1,1 I loE= 04
E=431.0 0 1 | y5=5035
E==09 |\, o5 tc| 1 LSE=03  4f, ¢
E=30.8 o] w[u] 7B=30.25 oo
E==0.7 -D - 1oeme | Oy SESR0 4
E=0,6 08E814 < 4 0,2
E=m0s UL | 1> osems /0L /1> | sE=3000s
E=04 045316 2E=30.1 fl?
7 MHTI
8

Ay Ky,

Puc. 2.27. Obwuii éuo nuyesoti naneau oroka MPTI: 1 — ycmaeku nomunanbno2o
mokxa pacyenumens; 2 — 6KIIOUEHUE 3AWUMbl OM 00HOMAZHO20 KOPOMKO20 3AMbIKAHUSL
(sblcmyn 6npaso — 6KJIYeHda, 6/1€60 — 6blK/ZIOIl€Ha),' 3 - ycmaeku moka cpa6amb16aHu}l
3auumol om 00HOpA3HO20 KOPOMKO20 3AMbIKAHUS, 4 — KIIOUCHUE 3auumbl 0 nepezpysKu
(sblcmyn 6/1€e60 — 6KJIIOYeHda, 6blcniyn enpaso — 8blKJZiOLl€Ha),' 5 — ycmaexKu 6bla€p9fCK1/l
BpeMenU 3auumol Om KOPOMKO20 3aMbIKAHUSL, 6 — YCMABKU 6bLOEPIHCKU BPEMEHU 3AUUNDL
om nepecpysKu, 7 — ycmaseKu moka cpa6amb16aHuﬂ 3auiumovl Om KOPpOmMKO20 3aMbIKAHUA,
8 — 6KIIOUEHUE BbLOEPIHCKU BPEMEHU 3AUUMbL OM KOPOMKO20 3AMbIKAHUS (6bICIMYN 6 Npa-
60 — BKJIIOY€HA, 6]1€60 — 8blK'JZiOLl€Ha)

1
|

E=431,1
E=31.,0
E=30.9
E=4303
E=30,7
E=430.6
E=40,5
E=304

6/ L7

Puc. 2.28. Obwuii 6uo auyesoti nanenu onoka MPTZ2: 1 — yemasku HoMuHansHo2o moka
pacyenumens, 2 — 6KIOYEHUE 3aUUMbL ON Nepespy3KU (6bICMYN 61e60— GKIIOUEHd, 6bICIIYN
6NPABO — GLIKNIOYEHA), 3 — YCMABKU MOKA CPADAMBIEAHUS 3QUUMbL 0N KOPOMKO20 3aMbIKA-
HUsL;, 4 — YCMaeKu 6bL0epICKU BDEMEHU 3auunbl 0N KOPOMKO20 3aMbIKAHUA; 5 — YCMABKU
6bI0EPIHCKU BDEMENI 3aUUmbl Om nepezpysKi; 6 — GKII0YeHUe 6b10ePHCKU EDEMEHU 3aUiUMbl
OM KOPOMKO20 3aMbIKAHUS (bICHIYI 6 NPABO — EKIIOYEHA, 61e60 — BbIKIIOUEHA); 7 — 3auuma
om moKa 6KII0YeHUs. (bICIyNn 66epx — 6KIt0UeHa, 6HU3 — éviktouena). MPT 4 omauuaemcs
om MPT2 ycmaexamu moka cpabamuléanus 3auumsl on KOpomKo2o 3amvikanus: 2, 3, 5, 6,

8 9, 11, 12 u ycmasxamu 6b10epHCKU BPEMEHU 3aUuUmMbl OM KOPOmKozo 3amvikanus: 0,2;
0,25; 0,35; 0,4, 0,45; 0,55; 0,6
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2

4

3
%

MPTG6 I l/
1CI 0

I tys I,
IHX 1-0,8-0,63 ; 16—8—4 Ip><6—4—2 0,3—
7]

"

Puc. 2.29. Obwuii éuo nuyesoii nanenu onoxa MPT6: 1 — unouxamop nanuuus snex-
mponumanusi; 2 — py4ka yCmageok HOMUHANbHO20 moka pacyenumens 1,; 3 — exniouenue
3auumol om nepezpysKu (8blICmyn 61e60 — BKIIOYEHAd, 8NPABO — GbIKIIOUYEHA), 4 — pyuKa
YCMAaBoOK MOKO08 KOPOMKO20 3aMbIKAHUA, 5 — BKIIOUEHUE PelcUMa MSHOBEHHO20 cpaba-
Mbl8AHUS NPU KOPOMKOM 3AMBIKAHUU (8LICMYN 81€60 — BKIIOUEH, BNPABO — BBIKIIOUEH),
6 — pazvem «TECTy»; 7 — pyuka ycmagok épemenu cpabamviéaHusi 8 30He mMoKo8 nepe-
epy3Ku; 8 — pyuka ycmagok epemenu cpabamvléanus 6 30He MOK08 KOPOMKO20 3AMbIKA-
Hus. MPT8 omauuaemcs om MPT6 ycmaskamu épemeHu cpabamvléanusi 8 30He MOKO8
Kopomkoeo 3amuvikanus nos. 8: 0,6, 0,4 u 0,2 ¢

\_J_

®  HE NPOU3BOAUT OTKJIKOYEHHUE BBIKIIOYATENS NPHU HANPSHKEHUU Ha BBI-
BoJs1ax ero katymku 0,55-Uy,y, ¥ BbIIIE;
® HE MNPENsATCTBYET BKIIOYEHMIO BBIKJIIOYATENS MPU HANPSIKEHUH Ha
BbIBO/IaX €ro KaTymku 0,85- U,y U BBIIIE;
® [PEMNSATCTBYET BKJIIOUCHUIO BBIKJIIOUATENS MPU HANPSHKEHUW HA BBI-
Bojax ero Karymku 0,1-Uyo, 1 HUXKE.
Paccuutan nnst paGoThl B MPOAODKUTEIBHOM PEKHMME TPH HOMHUHAIBHBIX
HaIpPSKCHUSX:
e 110,220 B noCTOSSHHOT'O TOKa;
e 127, 220, 230, 240, 380, 400, 415, 550, 660 B nepemeHHOr0 TOKa
yactorou 50 .
CB0OOIHBIE KOHTAKThI JOMYCKAaIOT pabOTy Kak IMpU MOCTOSHHOM (/10
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 (TokoorpaHW4YMBaroIero Mc-
MOJTHEHHUSI) MAKCUMAJIBHBIMU PACIEIUTEIIMU TOKa SIBJSIOTCS TOJTYIIPOBO/I-
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HUKOBBIE M JJICKTPOMAarHUTHBIE PACLENUTENH, a JJIsl BbIKItouarened BASS
43 — TOJIbKO MOIYIPOBOJHUKOBBIE.

DJIEKTPOMArHUTHBIE PACLENUTENN YCTAaHABIMBAIOTCA B KAKIOM IOJIFOCE.
HactpanBatoTcst Ha onpesieNieHHy0 YCTaBKy IO TOKY cpadaThIBaHUS Mpeapu-
ATUEM-U3TOTOBUTEIIEM U B YCIOBHUSAX SKCIUTyaTallUU HE PETYIUPYIOTCS.

Pacuenurens nonynpoBoaHukoBbeiii Tuna MPT cocroutr u3 0Oioka
YIPABJIEHUS MOJIYIPOBOJIHUKOBBIM MaKCHUMalIbHBbIM pacuenuresneM (bYVIIP),
U3MepUTenbHbIX eMeHTOB (741, TA2, TA3), BcTpauBaeMbIX B KaXKJIbIi MO-
JIOC BBIKJIIOYATENS, CTa0UIM3aTopa Toka (A1 BBIKIIOYATENIEe MOCTOSHHOTO
TOKA) U UCTIOJIHUTENIBHOTO 2iekTpomarauTa (K1), puc. 2.30.

brok ympaBieHus: NOITyIpOBOJHUKOBBIM MAaKCHMAJIbHBIM paCLeNUTENEM
MPEJCTABISIET COOOM CaMOCTOSITENIbHBI HECMEHHBIN OJIOK, B KOTOPOM pa3Me-
IICHBI BCe ero AneMeHThl. Ha nuneBoit cropone BVIIP (puc. 2.27-2.29) pacrio-
JIOKEHA Tpo3payHasi CheMHasl KpbIIIa C AJIeMEHTaMU POBEPKHU pabOTOCTIOCO0-
HOCTH BBIKJTIOUATENsI U BBIOOpA MapaMeTPOB B YCIOBUSAX IKCILUTyaTalld B COOT-
BETCTBHUU C 3alIUTHBIMU XapakTepuctukamu (puc. 2.31-2.36).

[Tutanue Gioka ynpaBieHHs y BBIKJIIOUATENIEH MEPEMEHHOTO TOKa OCY-
HIECTBJISIETCS. OT TPaHC(HPOPMATOPOB TOKA, a y BBIKIIIOYATENEH MOCTOSHHOIO
TOKa — yepe3 CTaOMJIN3aTOphl TOKA HANPSHKEHUEM OT TJIABHOW LEMU BBIKJIIIO-
qaTelisd UiIu OT IOCTOPOHHEr0 UCTOYHHUKA ITUTaHUS.

Tpexnontocuvle agmomamuyeckue @viknouamenu cepuu BA5SS5 (mpous-
Bogutenb OAO «Dnektpoanmnapat», . Kypck). Beikiatouarenu u3rorariu-
BAIOTCS C MOJIYIIPOBOJHUKOBBIM MAKCUMAJIbHBIM pACLIENUTENIEM TOKA Ha 0a3e
MUKpOKOHTpoJuiepa Atmega 16L. Texnuueckue (tabmn. 2.16) u 3amuTHbBIE
(puc. 2.37, 2.38) xapaKTepUCTHKU dTUX aBTOMATOB OTJIMYAIOTCS OT XapaKTe-
PUCTHK BBIKIIFOUATENIEW aHAIOTMYHBIX Mozeneil npousBoacTtBa OAO «Komn-
TaKTOp», T. YIIbSIHOBCK.

[TomympOBOIHUKOBBIM MaKCHMAaJbHBIA PACLEIUTENb TOKA B IKCILTyaTa-
1M1 00eCTeuynBaeT HACTPOUKY M PEryIUPOBKY (Tadm. 2.16):

®  YCTaBKM HOMHHAJIBHOT'O TOKAa PaclE€IUTEs;

®  THWIIA 3AIUTHOM XapakTepucTtuku (puc. 2.37, 2.38);

®  YCTaBKH IO TOKY cpabaThIBaHUs B 30HE KOPOTKOI'O 3aMBIKAHHUS;

®  YCTaBKH IO BPEMEHH cpabaThIBaHUS B 30HE MEPETPY3KH;

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

®  YCTaBKM MO TOKY cpabaThIBaHUs MPU OJHO(A3HOM KOPOTKOTO 3aMbl-
KaHUH.

Hannuue B aBTOMaTHUECKHUX BBIKIIIOUATENAX BASS OMOJIHUTEILHBIX
COOpPOYHBIX €IMHHI] U MEXaHU3MOB OTPAXKEHO B CTPYKTYpPE HUX YCIOBHOIO
ob6o3HaueHus (puc. 2.39).
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Puc. 2.30. Cxema snekmpuueckas npuHyunuaivbHas 8viKaouameneti nepemeHHo2o
moka: Kl — pacyenumenv ne3a8ucumvlil, OH Jice UCHOIHUMENbHBII INEKMPOMASHUM
BVIIP; BPI] — 610K pe3ucmopos u 0uo0os (YCmaHasiueaemcs moibKo Ha 8bIKIoYamen
C He3asUucumvim pacyenumeiem Hal’lp}lJfCEHZ/lﬂ)
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Puc. 2.31. Bpemamokosas xapakmepucmuka @viKIouameneli nepemeHHoc0 moxd
BA53 41 u BA55 41 ¢ 6nokamu MPTI1, MPT2, npedenvt OmKIOHEeHUl YCMABOK CM.
mabauyvt 2.13, 2.14
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BA53 41 u BA55 41 ¢ 6aokom MPT4, npedenvt omkioHenutl ycmagox cm. maoiu-
yot 2.13, 2.15
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BA53 41 u BA55 41 ¢ 3awumoii om 00HOMA3HBIX 3aMbIKAHUL, Npedeibl OMKIOHe-
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Puc. 2.34. Bpemsamokosas xapakmepucmuka viKaioduamenelli nepemeHno20 mokda
BA53 43 u BA55 43 ¢ 6nokamu MPTI, MPT2, npedenvt omxioHeHull YyCmMagoK CM.

mabnuyer 2.13, 2.14
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yor 2.13, 2.15
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Puc. 2.36. Bpemamokoeas xapakmepucmuka @viKiiouamenel nepemeHHo20 mokxda
BA53 43 u BA55 43 ¢ 3awumotii om 00HOMA3HBIX 3aMbIKAHULL, npedeibl OMKIOHe-
HUll ycmagsok cm. mabauyy 2.14
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Tadmuna 2.16

ABTOMaTHYECKHE BBIKItOUarenu cepun BASS

Tun BeIKITIOUATENIS

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

YcTaBku HOMHUHAJILHOTO TOKA MMOJIyImpoOBOAHU-

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

0,8;0,9; 1,0
HOMY TOKY BBIKJIFOUATEIIS
YcTaBKu 110 BpeMEHH cpabaThIBaHUS TIPH TOKE 2:4;8;16"
6-Ir, tr, 2;4; 8,127

Y CcTaBKH 10 TOKY CpabaThIBaHHS B 30HE KOPOT-

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

VYcraBku 1o BpemMeHu cpabatbiBanus 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 ClIoCOOHOCTh, /s, © HOMHUHAIbLHAS
npeenbHas HanOOoJIbIIast OTKIIIOYAOIas CIIo-
COOHOCTS, Icy:

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

— nipu HarpspkeHnn 690 B u ko3 punmente 335 33.5
momHocTH 0,25, KA ’ ’

*1 — ny1st oOpaTHOKBAIPATHYHON 3aBUCUMOCTH 3alTUTHON XapaKTePUCTUKH, puc. 2.37;
*2 — st 00paTHOKYOMYECKOM 3aBUCUMOCTH 3aIIMTHON XapaKTepUCTUKH, puc. 2.38.

He3zaeucumpwiit pacyenumens o0ecrieunBaeT OTKIIOUYECHHUE BBIKJIIOYATE-
75 ipy nojade HarpsokeHus ot 0,7 no 1,2 HomuHanbHOro 3HayeHus. [lkana
HOMMHaJIbHBIX HanpspkeHui: 230 u 400 B mepeMeHHOro TOoKa 4acToTOu
50/60 I'u, 220 B 11ocTOSHHOTO TOKA.

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

Ilpunyunuanvnvle 31eKkmpuueckue cxemsvl BbiKIIOUarenen BASS
IIpeACTaBIICHBI Ha puc. 2.40.
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Puc. 2.37. Obpammuokeadpamuunas 3a8UCUMOCMb 3AUWUMHBIX XAPAKMEPUCTNUK
asmomamudeckux eviknouameneu BAS5SS
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Puc. 2.38. Obpamnokybouueckas 3a6ucumocmos 3auumHulx XapaxKmepucmuk aemo-
mamuyeckux gvikmouamene BA5S
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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 moJroCcoB: 3

3—-CHOHYHp0BOHHHKOBHM
MaKCUMAJIbHBIM PaCHCIIUTCIICM

TOKa

Kiaumaruueckoe
HUCIIOJIHEHNE

CreleHs 3aluThl:
IP20 — BBIKITIOUATETIS;
IPOO — BEIBOIOB

JlonosHUTEIbHbIE MEXAHU3MBI:
0 — orcyrcTBYET

JlonosnHUTENbHBIE COOPOYHBIE €IUHU-

LbI: B COOTBETCTBUH ¢ Taduei 2.17

YCTaHOBKH:

MOJHEHUE;

Bun npuBoaa B coyeTaHuu co Criocooom
1 — py4HOIi MPpUBO, CTAIIMOHAPHOE UC-

3 — 3IEKTPOMAarHUTHBIN TPOBOJI, CTALUO-
HApHOE UCTIOJIHEHUE

Puc. 2.39. Cmpyxmypa ycroenozo ob6o3nauenus gvikirouameneii cepuu BA5S

Tabnuua 2.17

CodeTanue TOMOJIHATEIHHBIX COOPOYHBIX ¢IHMHHMII

CurHa-
KommuecTtBo Bcrmomora- KOJH4eCTBO J10- JIbHBIH
TEJIbHBIX KOHTAKTOB (CBO- HOMANTEILABIX KOHTAKT,
HezaBucumerii -
00/HBIX) BCIIOMOTaTEJIbHBIX BCIIOMO
pacuenuresb rareib-
Ycnos- KOHTaKTOB (CBO- B
HOE Pa3MBIKAIOINX 0omHbIX) KOHTAKT
0003Ha- CHTHa-
YEHUE | 3aMpI- C DJIEK- JIM3alHH
¢ pys- TpoMar- aBTOMa-
KaromuX | - ypiv 3aMbl- | pasmbl- | BA55- | BA55- | Tuue-
HUTHBIM
MPUBO- KaIOINX | KAFOIIHIX 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 snexmpuieckue cxemvl gvlkaouameneu cepuu BASS
be3 (a) u c (6) oonornumenvHviMu cOOPOUHLIMU eOuHUYaAMU: BPJ] —610K pesucmopos
u 0uooos; MPT — makcumanvuwiti pacyenumens moka, BI'P — 610k eacawux pe3ucmopos;
JIM — ouoonwiii mocm; IIBMPT — nonynpo8ooHuKoswlii 610Kk MAKCUMAIbHO2O pacyenume-
s moka, S1 — cuenanvuwiii konmaxkm, S2.1-S2.4 — ecnomoeamenvuvle konmakmul; K1 —
Hezasucumvlil pacyenumens, TA — mpancghopmamop moxa; Ul — nanpsoicenue numanus
He3asucumozo pacyenumens, SB1 — KHOnOUHbIl GbIKIIOUAMENb IEKMPOMACHUMHO20 NPU-
600a; SB2 — knonounwlil 8biKIOUAMENb HE3ABUCUMO20 PACYENUMels
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Asmomamuueckue gvikntouamenu cepuu BA57. DNEKTPOHHBIMU paclie-
MUATEJISIMA OCHAIAatoTCsl BhIKtouatenu BAS57-35-35 u BAS5S7-39-35 npowus-
BoJcTBa OAO «/IMBHOTOPCKUIT 3aBOJI HU3KOBOJBTHBIX aBTOMATOBY». X Tex-
HUYECKUE JIaHHbIE TIPUBECHBI B Tabnuiie 2.18, a 3ammuTHBIE XapaKTEPUCTUKU
Ha puc. 2.41-2.43. Bonee noapoOHas uHGOpMAIKS O BBIKIIOYATEIISIX TaHHOM
cepuH J1aHa B paszzgene 2.2.

Tabmuua 2.18

XapaKTEepUCTUKH JICKTPOHHBIX PACLECTIUTENICH 1 KOMMYTallMOHHbBIC

BO3MOKHOCTH BbIKiItouareneit BAS7-35-35 u BAS7-39-35

1 S) 1 m
= 2 |, 3 S A
< g Gl__): =~ § = Q ~ m* s
g“ = = 2 § 3 2 S X | HoMuHansHas npejebHas
S & S g2 2 §" %HOA e ;a HanOOJIbIIAsT OTKIIIOYAI0-
w| = ’E 2 o N = = 5F 3| & g |was cnocobHocTs (Icu), KA
5 & B < I B LERB|E 4| 8E
gl &£ = 2.5 2 E%? 20 9 = m %
N A st E MB A & o S 22 I wR =
2 A 5 o EE8Q| =S| =28
Bl = S = == B PEIEEES
2l 8 S g ZE|§EL0EE|EE
5| s 2 |85/ Z2z23E|58|z22
=] B =2 § 5B 5 O = ; E ol e &
g e = s & 9 = S = & 5|8 =
§ % %“ 8§ S % ‘é; 8§ 380 B| cosp {660 B| cosp
Q S
s = s |EEzs|3 ™ EE
o i = s &L 9 v s 3
o [ ) HO ¢ = | o 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; | 5. ¢. 0,05; - 4:
| 160 | 128;136;140; |77 | 152345 | 0,15 | 2
e 144; 148; 152; 12, 6;8;10 |0,25; 6 8" 201 0,25 ? 0.3
< 156; 160 | 18 05 | 10
F 100; 125; 137,5; 12
150; 162,5; 175;
187,5; 200;
2501 212,5,218,75;
225; 231,25;
237,5; 250
e 160; 200; 225; | (.5 0;
3201 250;285:320 | 70| (5. 9.3.5.| OL;
) ) 9 )y Ly Iy Iy
- o i 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 TOKOB K3 mpu 1,"t=const HOpMUpyIOTCs IpH 71,;
*2 — ycTaBKa OnpezesseT 3HaYeHUE IPEAEIbHOI0 TOKA CEJIEKTUBHOCTH
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= (71,)
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0,1

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

Puc. 2.41. Bpemsmoxosvie xapakmepucmuku evikmiouameneti BA57-35-35 ¢ I t
OFF': I, — nomunanshviii mok eviknouamens; Ly — mok cpabamvléanus 6 30He MoKo8 Ko-
POMKO20 3aMbIKAHUS ¢ 0OPAMHO3ABUCUMOLL 6peMamoKo6oll xapakmepucmuxoii (I,'t=const)
U He3a8UCUMOU 3a0epiHCcKoU cpabamvieanus,; I, — mok cpabamvléanus 6 30He MOK08 KO-
POMKO20 3aMbIKAHUS C MCHOBEHHBIM CPAOAMbIBAHUEM, 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. Bpemamokosvlie xapakxmepucmuxu eviknouameneu BA57-35-35 ¢ Pt
ON: I, — HomuHanbHbLl MOK ebikmovamens, Iy — mok cpabamuvléanust 6 30He MoKo8 Kopom-
K020 3aMbIKAHUSL C 0OPAMHO3ABUCUMOLL BPEMAMOKOBOL XAPAKMEPUCTUKOL (In2t=const) i
HE3ABUCUMOTL 3A0ePICKOLL cpabambvléanus; I; — mok cpabamvléanus 6 30He MOKO8 KOPOMKO2O0
3AMBIKAHUSL ¢ MCHOBEHHbIM CPAOAMBIGAHUEM, 1. — 8pEMSL CPADAMBIBAHUS 8 30HE MOKO8 nepe-
epy3ku npu 61, tg — 8pemsi cpabamvléaHus 8 30He MOKO8 KOPOMKO20 3AMbIKAHUSL

81



t, c

1000 A=
100 =N

10

//
/

N
KN\ \|\\\
N SRYLONON
1 N
=== GRS
SSRNG
4\4\
SN 7,~1,5..101,
-
0,1 '\g
i-
— ¢ ~0,1..0,4

0,01 [ T
1 3 5 10 30 50 I/,

Puc. 2.43. Bpemamoxogvie xapakmepucmuxu eviknouameneiu BA57-39-35: I, — no-
MUHATHBI MOK 8bIKIoYamens, lyg — mok cpabamuléanus 6 30He MOK08 KOPOMKO20 3aMbIKA-
HUsL ¢ OBPAMHO3ABUCUMOTI BDEMAMOKO080IL xapakmepucmukoii (I,°t=const) unu nezasucumoi
3a0epaHCcKOll cpabamvl8anust; t, — pemMsi cpabamvléanusi 8 30He MoK08 nepeepysku npu 6l,;
tsa — 8peMsl cpabamvl8anust 8 30He MOKO8 KOPOMKO20 3AMbIKAHUS
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Asmomamuueckue eviknouyamenu ceputi BA53, BA54, BA55 u BA75 c
nOYNPOoBOOHUKO8bIM pacyenumenem (pere BIIP). X TexHU4YecKue XapakTe-
pucTUKH naHbl B Ta0iuie 2.19. XapakTepucTrKa 3auThl — OTPAHUYECHHO 3a-
BHUCHUMAs, a JUIsl CEJICKTUBHBIX BBIKJIIOUATENICH — TPEXCTyeHYaTas.

OO6o011eHHas 3allUTHAsT XapaKTePUCTUKA BBIKIIOUATENeH MEPEMEHHOTO
TOKa npuBeqeHa Ha puc. 2.44. Pene BIIP nonyckaer cTtyneHuyaryro peryiu-

POBKY:

t,C
500
\\

N
100
50 \\\\

\'\\\ \\

ANANA NI

10 \\\
N

5 NI

\\
N
I\'\
1
0.5 ¢A ¢Fb ¢B| 911 (¢
;\
K/[.H
0,1 S
0’05 lllllllllllllllllllllllllllllllllllllllllllllllll
|
0,01—
11,25 2 3 45 10 20 g

pach. HOoM

Puc. 2.44. 3awummnsie xapakmepucmuku eviKrouamesnel nepemeHHo20 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 CpPaOATHIBAHMS 3ALUTHI
OT MEPETPY3KH COOTBETCTBYET TOKY 1,25-1y pacy);
e ToOKa cpabarbiBaHus oTceuku /., (Touku A, b, B, I, /]);

® BpEMEHHU CPaOATHIBAHUSA 3ALUTHI OT NEPETPY3KHU [y IPU TOKE 6+ pac
(Touku E, K, N);
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Tabmuma 2.19

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

v8

Homm- Perynupyemsbie yCcTaBKM MOJTYTIPOBOJHUKOBOTO Tok cpaba-
— pacuenurens I, rpu | TBIBAHNS [IKC* B | OITIKC*
Tun TOK BbI- L L e NepBoit Lend | BUEnu
1 1 le.my €, TIPH | 7 crynenn | 380B, | 380B
KiroHatTes —= = e o0, C TOKE P omHodas- 3aIIUThI KA , KA ’
1 1 “o K3
IH. B A H.B H. paciy 6IH pacir HBIX ]C. s KA
BAs3-37 | 100 230; 48 16 47,5 53
400 23,57
BA53-39 | 160; 250; 10%*
400; 630 >3 60
BAS3-41%%* 1000 5.3 5. 7 135 140
BA53-43 1600 T — — 135 140
Basa-37 | 0020 s 87 —
"o | % 13(;)3;7; 1,25 0,5+1
BA54-39 40%;3%00; 100 —
BA54-41 1000 2;3;5; T** 150 160
BAS55-37 16(4);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 IOJIYIIPOBOHUKOBOIO Toxk cpaba-
Homn- aclenuTeNs L, THIBAHHS OITKC*
HaJIbHBIN Pactl I — IIpu . IIKC* B
Tun TOK BBI- I I te.u, C, IPH — 1 H. pacn HCPBOH enm B IICIN
KJIIo4UaTe- % 7 = fe o, C TOKE Ly pac oxHOpas3- :l}gi:fg 380 B, kA 3%((23’
s Iy g, A e et 65 paci Hex K3 L. yirn, KA
BAS5-41%*** 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 Boikmtovatens; OIIKC — onnopasosas [IKC; npuBeneno neicTByroliee 3Haye-

HHUEC TOKA.

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

*#* BA53—41 — TOKOOrpaHUYMBAIOIIHE C MOTYIIPOBOJHUKOBBIMH U 3JIEKTPOMArHUTHBIMU MAaKCUMAaIbHBIMU PACLIEIUTENISIMU TOKA JJIS 3aLH-

ThI B 30HE TOKOB TIEPErPy3KH M KOPOTKOTO 3aMbIkaHus (Tadi. 2.20; puc. 2.45-2.47); BA55-41 — ¢ nonynpoBOTHUKOBBIMH MaKCUMAaIbHBIMHU
pacLenuTeNsIMU TOKa C BBIIEPKKONH BPEMEHH 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.
Hayaso 30HbI TOKOB MIHOBEHHOT'O cpadaTbiBaHMs Ha puc. 2.44 mokaza-
HO YCJIOBHO, 3HAYEHUE TOKA MTHOBEHHOIO cpadaThIBaHUS Iy 3aBUCUT OT
HOMMHAJIFHOTO TOKa BhIKItouatTess. [lITpuxoBoit muHue o600o3HaueHa Xxapak-
TEPUCTUKA cpabaThIBAHMS OTCEYKU HECETEKTUBHBIX BBIKIIIOYATENEH.

Tabmauma 2.20
TexHuyeckre XapakKTEPUCTUKH BBIKIIIOUATENIEH iepeMeHHoro Toka BA53—41
n BA55-41
Turn BeIKITIOUATEIIS BA53-41 BA55-41
B TOKOOTpaHU- CEJIEKTUB-
HJT 3aIHATHI o "
YUBATOIINH HBII
Hq . 250,
OMUHAJIBHBIA TOK 3JIEKTPOMAarHUTHOTO MaKCUMAaJIbHO- 400 1000 L
ro pacuenurens, A 600,
HoMuHanbHBIN TOK MOTyTPOBOAHUKOBOTO MaKCUMAaIIb- 630, 800, 1000 630, 1000
HOT'O pacienurens, A 800
HomunansHoe HanpsbxkeHue, B no 660 no 660
YacToTta nepeMeHHOro Toka, ' 50 u 60 50 u 60
Ywuciio moIrocoB 3 3
YcTaBka 1o TOKy cpabaTbIBaHUS JIEKTPOMAarHUTHOTO 10 L
MaKCHMaJbHOTO PACIeUTENS TOKA, KpaTHAS [yoy
B 30HE TOKOB 2, 2,
KOPOTKOI'0 3a- 23,57, 13,1 2,35, |3,
MBIKAQHU S 10 57’ 7,10 57’
10 TOKy cpaba- B 30HE TOKOB
TBIBaHUS, KpaT- 1,25 1,25
neperpy3Ku
HBIE [y, pacnt
YceraBku nosrympo-
B 30HE OJIHO-
BOJHHUKOBOI'O MaK- (bA3HOTO KOPOT-
CHMAaJIbHOTO pacLe- p — 1 1
KOT'O 3aMBIKa-
[TUTEIIS
HUSA
B 30HE TOKOB 4.8 16 4.8 16
MEPETPYy3KH > >
0 BpeMEHH cpa-
6aTLIBaHI/Iﬂ, C B 30HC TOKOB
KOPOTKOTO 3a- — 0,1;0,2; 0,3
MBIKAHUS
BepxHsis rpanuiia 30HbI CEIEKTUBHOCTH, KA (JIeHCT- L 25
BYIOIIIEE 3HAUCHUE
[IpenenbHass KOMMyTaIlMOHHASA CIIO- 380B 135 55
COOHOCTD, KA (ZIelicTBYyIOIIIEE 3HAYE-
HHUE) TIPU HATIPSKEHNH 660 B 33,5 33,5
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Puc. 2.45. Bpemamokosas Xxapakxmepucmuxa agmomMamuyecKux GulKaiodamenell
BA53-41 ¢ HomunanvHbIM MOKOM NOIYNPOBOOHUK0B8020 pacyenumens 630 A
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Puc. 2.46. Bpemamokosas xapaxmepucmuxa agmomamuyecKux GulKaouamenell
BA53-41 ¢ HomunanvHbiM MOKOM NOYNPo8oOHUK08020 pacyenumens 800 A
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Puc. 2.47. Bpemamokosas xapaxmepucmuxa agmomMamuyecKux GulKiodamenell
BA53-41 ¢ HomunanvHbIM MOKOM NOYNPO80OHUK0B8020 pacyenumens 1000 A

89



t, ¢
400

200

60 —/X&

16c (61

20 ,Ic |(I . paca)

10 AN 8¢ (0L, )

6’() ‘\q/fl'c (6]H pacu)

2,0

1,0

0,6

/0,3 C

()a3 A “;{)ch/;! I‘/;! E;I
0,2 / %
0.1 0.2¢ ,{é
0,06 0,1c i
0,04
0,02 =
0,01

125 2 3 456 810 20 30 40 71/1

H. pacit

Puc. 2.48. Bpemsamoxosas xapakmepucmuxa aemomMamuieckux GulKiroyamenell
BA55-41 ¢ HomunanbHbIM MOKOM NOTYNPOBOOHUK0B8020 pacyenumeins 630 A
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Puc. 2.49. Bpemamorosas xapakmepucmuka aémomamudeckux evlKaoyameseu
BA55-41 ¢ HomunanvHbIM MOKOM NOIYNPO80OHUK0B8020 pacyenumens 800 A
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Puc. 2.50. Bpemamokosas xapaxmepucmuxa agmomamuyecKux GulKIiodamenell
BA55-41 ¢ HomunanvHblM MOKOM NOYNPO80OHUK08020 pacyenumens 1000 A

Pene BIIP He pearnpyeT Ha anepuoguyYE€CKyr0 COCTABJISIOUIYIO IYCKO-
BBIX TOKOB 3JIEKTpOJBHUTraresied B TedeHue ogHoro nepuona. Koadduuuent
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 ero yBenuueHus. Pa3dopoc BpemeHH cpabaThiBaHUS
celeKTUBHBIX BbIKitovaTeneil npu K3 cocraBmsier +0,02 c¢. J[nurenbHOCTH
npotekanus Toka K3, mpu KoTopoil eimie He cpabaThiBaeT CEJIEKTUBHAS OT-
ceuka, cocramisier npu ycraBkax no mkaine 0,1; 0,2; 0,3 ¢ COOTBETCTBEHHO
0,05;0,15u 0,25 c.
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HcTouHrKOM OmMepaTUBHOTO TOKa MOJIYIPOBOJHUKOBOIO pesie, odecre-
YUBAIOIIMM OTKJIIOUCHHE BBIKIIOYaTeNns mnpu K3, SBISIOTCS BCTPOCHHBIE
TpaHchHOpPMaTOPHI TOKA.

[To 3aka3y pesne BIIP moxeT ObITh BHIIOJHEHO 0€3 3alIUThl OT Tepe-
Ipy3KH, a TaKkke ¢ 3amToi oT oaHo(pasHbeix K3, cpabaTeiBatonieil npu Toke
onnodasnoro K3 ne menee 0,51 pacy ¥ HE 00s€E 1) pacy (TOK CPaOATHIBAHUSA
HE PEryJIMpPYyeTcsi), C YCTAHOBJICHHON BBIACPKKOW BPEMEHU — JIJIsl CEJIEKTUB-
HBIX U 0€3 BBIACPKKH BPEMEHU — JIsl HECEJIEKTUBHBIX BBIKIIoUaTesneil. Xa-
paKkTEepUCTUKA 3aIIUThl 0T 0AHO(Da3HbIX K3 orpaHndeHHO 3aBUCUT OT TOKa
(puc. 2.51).

t,C
0,7 //]
0,6 %
y %
0,4
o 1
O 3 LN L2277 A7,
9 L L LN LN L L L L L AL L LS
2
Y I7A777 77777 377 7777
0’2 220727227 LLLALILITNI
3
0,1 A !

%III ﬁlll 2224
1 2 3 4 5 Ilg)/]

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 ¢ (kpusas 2); 0,1 ¢ (kpusas 3) u Hecenex-
musHvix BA53, BA54 (xpusas 4)

Asmomamuuecxue evixnrouamenu ceputi BA83 u BASS (tabn. I11.1 u
Tabn. 2.21) mpeaHazHaueHbl JUIsl SKCIUTyaTalldd B AJIEKTPOYCTaHOBKAax, a
TaK)Ke JIOIMYCKAeTCS HUCIOJIb30BaTh MX JJISl MPSAMBIX MYCKOB aCMHXPOHHBIX
JBUTATENIC ¢ KOPOTKO3aMKHYTHIM POTOPOM M OTKIIFOUEHHUS BPAIAIONIUXCS
neurateneit. [{ludper B 0003HaueHNN BBIKITIOUATEICH 03HAYAIOT:

83 — TOKOOTPAaHUYMBAIOIINE BHIKIIOYATEIN C MOJIYIPOBOJIHUKOBBIMU H
AIEKTPOMATrHUTHBIMH PACIICTIUTEIISIMU;

85 — CeNEeKTHUBHBIC BBIKIIOYATENHM C MOJYIMPOBOJHUKOBBIM pacIeNUTE-
JIEM.
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Ta0muna 2.21

TexHuyeckue n1aHHble ABTOMAaTUYECKUX BhIKItouarenei cepuit BA83 u BA8S

JlaHHBIE BRIKITIOYATEICH [TapameTpsl BBIKIIrOUATENEH
YcraBku 110 TO-
Howmu- Yncero HomuHanbeHeIl TOK | Ky cpabaThiBa- VYcraBku o
Tu Hamb- | pacuenurenei ¢ 00- | HUS AIEKTPO- | BpeMEHH cpalda-
HBIN paTHO3aBUCUMOM MAarHuTHOTO TBIBAaHUSA 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 XapakTepuCcTUuKu BoikItouareneii BA83—41 u BA85—41 npu-
BEJICHbI Ha puc. 2.52 u puc. 2.53, COOTBETCTBEHHO.

Aemomamuueckuti goikaroyamensy BASS—43 (tabin. 2.22) ¢ 3I€KTPOHHBIM
paclenuTeseM Ha MUKPOIIPOLIecCOpe 00eCeUrBaeT 3alUTy OT NEPErpy3Ku U
KOPOTKOTo 3ambikaHus. TpeOyercs TOIbKO OJHA HAacTpoiika Juis Bcex (a3 u
HEUTpasu, Npu 3TOM cpabaThbIBaHUE PACLEIUTEINS POUCXOIUT OJTHOBPEMEHHO
JUIA BCEX TMOJIOCOB BBIKIIOYATeNsi. MUKPONPOIIECCOPHBIN paclenuTelb He
TpeOyeT OTAENBHOrO MUTAHUS U TapaHTUPYET MPaBWIbHYIO pabOTy 3allUThI
IpU TOKE Harpy3ku He MeHee 15% OoT HOMMHAIBHOTO Jake MPHU HAIMYUU Ha-
NpsDKEHUSI TOJIBKO B OHOM (a3e, oOecreyrBaeT BHICOKYIO TOUHOCTh CpadaThl-
BaHUs, HA/IEXKHOCTh U HE3aBUCUMOCTb OT TEMIIEPATYPbl OKPYKAIOIIEH CPEIbI.

Tabnuma 2.22
TexHn4YecKkrne JaHHBIE aBTOMAaTHYECKOro BhIKIIIoUaTensa BA88—43

Homu-
H Homu-
OMU™ | yanpmas | P75
M q HallbHas | o HBIN
HoMu- aKcu- OoMH- pabouas P KpaTKo-
Manb- | Komm- | Hame- | VYcTaBka nap- | ACTRHAL | o en- | Karero-
HaJbHOE " N Hau- P
HBIA HO- | 4eCTBO | HBIH | cpabaThl- |GobIas HO BbI- pust
Harpsi- OompIas
KEHIIE MUHaJIb- | IIOJIIO- TOK BaHuA o | OTKIO- |~ - | JICPKA- | mpume-
B ’ |HBINA TOK,| cOB | pacue- | Toky K3, A LIaIOH[%ﬂ qaromas Bael\’}l’m HEeHUS
A HUTeNs CIIOCO0- CII0Co6- TOK Icw
HOCTb | = 0 pu
]CS, KA l‘SO,ZS 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. Bpemsamokosvie xapakmepucmuku OmKI04eHUs: a8momMamuiecKko2o 6bi-
xnrouamensi BA83—41
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Puc. 2.53. Bpemamoxosvie xapakmepucmuku OmKiO4eHusi agmomamuiecko20 6bi-
xnrouamensi BA85S—41

MuKpomnpoieccopHblil pacenuTeNns BKIIOYaeT B cedst Tpu TpaHchop-
MaTopa TOKa, MUKPOIPOLIECCOPHBIM MOAYJb U OTKIIIOYAIOIIYIO KaTyLIKY, KO-
TOpasi BO3JICUCTBYET HEMOCPEACTBEHHO HA MEXaHWU3M OTKJIIOUEHUS BBIKIIIO-
yatens. TpancopMaTtopsl TOKa, YyCTAHOBIICHHBIE BHYTPHU KOPITyCa BBIKJIIOYA-
TeJs, MUTAIOT PACUENUTEIh U BhIPAOATHIBAIOT CUTHAJBI, HEOOXOAUMBIE IS
BBINIOJIHEHUS (PYHKIMU 3auuThl. [Ipy MOsSIBIEHUM CBEPXTOKa BBIKIIIOYATEIh
OTKJIFOYAETCS MOJI BO3ACHCTBUEM OTKIHOYAOIIECH KaTylIKH U 3aMbIKA€T KOH-
TaKThl CUTHAJIM3AIMU cpabaTeiBaHus pacuenurend. [lepeanss nanens Oigoka
MUKPOTIPOILIECCOPHOTO pacliennuTeNs ToKa3aHa Ha puc. 2.54, a B Tabnure 2.23
NPUBEJICHBl ONEpalMy MO0 HACTPOMKE pacUENUTENIs Ha OINpEeAeIeHHYIO 3a-
HMIUTHYIO XapakTEePUCTUKY (pHC. 2.55 u 2.56). OyHKIMU 3aIIUTHl BEIOUPAIOT-
Csl M PEryJMpPYyIOTCA HENOCPEICTBEHHO HA NEPEIHEN NaHeNIn yCTaHOBKOM Ie-
pEKIIIoYaTeNeN COrJacHO IPUBEICHHON 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 Menio8oll 3auumbl,

3 — nepexntouamens YCMaHo8Ku 6U0a 3aWUMHOL XAPAKMEPUCMUKU NO MOK)Y KOPOMKO20

3AMbIKARUA,

4 — nepexarouamenb YCMaHOBKU NPeOaABaAPUIHOU CUCHATUZAYUL,
5 — Ouazpammel ycmanasnugaemvix 3auUMHbIX XapaKmepucmux,
6 — 2He300 07151 NOOKIIOYEHUsL MeCUpPyrouie2o YCmpoucmaed;

7 — uHOUKamop nepezpy3Ku;

8- uH()uKamop CaAMOOUACHOCMUKY U BKAIOYEHUS NUMAHUSL pacyenumeiii

Ta0muna 2.23

OYHKIMOHAIBHBIC TEXHUUECKNE XapaKTePUCTUKHU JIEKTPOHHOTO paciienuTe-
JI1 aBTOMATHYECKOTr0 BhIKTIoUareiis BA8K—43

XapaKkTepuCTUKU

WNuaukarus wiy onepanus

Wuaukaus Harpys3Ku

NHaukamus 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 CHUTHAaJIM3allun

CeeToanoaHast MHAUKAIIUA Ha JIUIIEBOU Ma-
Henu BeIKodaTens: 60%, 70%, 80%, 90%,
100% ot 3amaHHOrO 3HAYECHHUS TOKA TEII0-
BO 3aIIUTHI [

Csetomnon «BKJI»

Creromuon « 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 JmieBou navenu: F, R, B, M

ITepexmoyarenem «l,»B nonoxenus: («0,7»;
«0,8»; «0,9%»; «1,0»)-Lyom

97




f, ¢
2000

1000 [~
500F

«—— I,=(04...1)d,

oM

200F
100~
S50

\rfl:loc

t,.=04c

IrZ = 1751r1ﬁ
20

10

2r I,=(02..1%,,

1 g 4P
0,5F I \ |
02F 1 =04c |
1

0,1
0’05 - r3 HOM

0,02

0,01 R T R T 1 I B B . I
02 0304 06081 2 3 456 810 20 251/1,,

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 ¢ sanekmporHvim
2
(MuxponpoyeccopHvim) pacyenumenem npu omxaodenuu no It
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N3 asmomamuueckux svixnouameneu cepuu BA99 >1eKTpOHHBIMU pac-
nernureasMu  ocHameHsl BA-99/1600, BA-99C/400 u BA-99C/630
(Tabn. 2.24).

MukpormnporieccopHble  pacuenurenu  BbIKIouareneir  BA-99/1600
(puc. 2.57) UMEIOT peryJnpyeMble YCTABKM MTHOBEHHOI TOKOBOM OTCeukH (4
MOJIOKEHUS perynsaropa no Toky: F(2:-1,), R(5-1,), B(10-1,), M(12-1,)) u nio To-
Ky neperpy3ku (8 monoxxenwnit perynsaropa: 1, = (0,4-1,0)-1,). B tabnuie 2.25
MPUBEJICHBI €r0 OCHOBHBIE (DYHKITUU, TO3BOJISIONINE PEaTn30BaTh 3aIIUTHI B
COOTBETCTBHM C MPUBEACHHBIMU Ha PUC. 2.58 BPEMATOKOBBIMH XapaKTEpH-

CTUKAMU.
Tabnuua 2.25

OcHOBHBIE XapaKTCPUCTUKN MHUKPOIIPOHECCCOPHOIo paCuCIMTCIIsI CBEPXTOKOB

Howmep no-
3UIMHN Ha XapakTepuCTUKHU Nunukanus wim onepamus
puc. 2.57
CBeTonuoHast MHIUKALIMS HA JIK-
LIEBOM MaHEH BBIKIIoUaTens, %o
1 WNHpukanus Harpysku COOTHOILICHUS OT 3aJaHHOTO 3Ha-
YEHUs1 TOKA TEIJIOBOU 3allUThI
(60%, 70%, 80%, 90%, 100%)
[Iepexmrouarens «/,1» NOJIOKEHHUS:
2 ‘YcTaBka ToKa TSIIOBOM 3aIUTEI «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 IIpelaBapUiHON CHUT- Iepexmogarens «/p» MOJOKECHHS:
HaJIU3alliN (0,7; 0,8; 0,9; 1,0)-1,
HarpamMMbl YCTaHABIIMBAEMBIX
5 Jnarp Y JlnarpamMmbl Ha ITaHenu
3AIIUTHBIX XapaKTEPUCTUK
['He310 1715 MOAKITFOUEHUS TECTH-
6 A0 A I'me3no Ha nanenu
PYIOLIETO yCTPOMCTBA
Nunukanus npegaBapuitHo nepe-
AMIAIIGE perasap p CBeTouo «IreperpysKay MUraet
IpPy3KHU
7
CBeTouo 1 «Ieperpys3Ka» ropuT
WNHupaukanus 3aMbIKaHUST Ha 3€MJTIO AHOZL (IIEPErpY p
MOCTOSIHHO
WNHaukanus BKIIFOYEHNS TUTaHUS
8 Juakar Cseronnon «BKJI»
pacuenuTens ¥ caMOIMarHOCTUKU
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101

Brixntouarenu apromatudeckue cepurt BA-99 u BA-99C

Taomuna 2.24

Homunansuag | HomMmunanbpHas
Homunans- YCTaBKa OIIeK- | nipefienbhas | pabouas Hau- Bxurouaromas
HaNMEHOBAMIE HELH TOK Dac- KonunuectBo | Bun pacuenu- | TpoMarouTHO- | HauOoJiblast | OOJIbIIas OT- CIOCOBHOCTE
P IIOJIFOCOB TEIS ro pacoenure- | OTJIHYarOIans | KIHOYaromas
uenurens 11 A cioco6roCTs | crocoGHocts | Lom (em ! Icv)
’ Icu, kA Ics, KA
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 20
BA-99C/630 500 A 500 4P PGTYHHPYC'
BA-99C/630 630 A 630 Vbt




1 2 3
\ \
(xl > x
Q00 = -

OFFESIF [EH0,7 1,51, 51
0% =1 100% =35=§ =g,g i [101,
E2=10.6 E=IM ’
E=m10.7 B0
Test Alarm MCU =8;§ 0
\ EEio

e 1 \8

Puc. 2.57. Ilepeouss nanenv 610Ka MUKPORPOYECCOPHO20 pacyenumeisi d6moma-

muyeckoeo sviknouamens BA-99/1600:

1 — unouxayusi mexywe2o moxa 8 % om 3a0aHHO20 3HAUEHUsT MOKA MENI080U 3aUjUmbl;

2 — nepekaroyameinb YCMAHOBKU MOKA MENI060U 3aUUmbl;

3 — nepexnrouamens YCMaHO8KU 8UOA 3AWUMHOU XAPAKMEPUCMUKU NO MOKY KOPOMKO20
3AMBIKAHUA,

4 — nepexnoyamens YCmMaHoB8KU NPeOABAPUIHOU CUCHATUZAYUL,

5 — Quaepammel ycmanasiusaemMvix 3auUmHbLX XapaKmepucmux,

6 — 2He300 01151 NOOKIIOYEHUsL MeCUpPYouie2o YCmpoucmaed,

7 — UHOUKAmMop nepezpy3Ku;

8 — uHOUKAMOpP CamoOUaAZHOCMUKY U BKIIOYEHUS. RUMAHUS PACYenumens

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

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

— ToHKag perynupoBka I, = (0,8—1,0)-7, (8 nonoxeHuii)
U OT TOKOB KOPOTKOT'O 3aMbIKaHHsI, YCTABKA MO TOKY PETYJIUPYETCs B Mpefe-
nax Iz = (2-10)-1, (8 monoxxenunii). Kpome 3Toro, Ha nepeHel maHeslu OTO-
OpakaeTcsi MHIUKALIMS HArPYy3KH:

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

— cBeroauoA alarm muraet — 6oisiee 105% ot ycraBku 1,
U UMEETCSl THE3/0 JUIsl MOJKIIOYEHUS TECTUPYIOIIETO YCTPONCTBA € LETBIO
MPOBEPKH PAaOOTHI ammapara IMOCie YCTAHOBKH PACIEIUTENS WIH JPYTHX
BCIIOMOTATENIbHBIX YCTPOUCTB. JlomonHuTenbHas uHbopMalus O BBIKIHOYA-
tensax cepun BA99 npuseneHna B pasnene 2.2.
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Puc. 2.58. Bpemsamorxosvle Xxapaxmepucmuku asmomMamuyecKux ebulKuoyamenel
BA-99/1600 ¢ muxkponpoyeccopuvim pacyenumenem. a — Xapakmepucmuka pacyenume-
215 npu eKkmovenu no I’ 1; 6 — xapakmepucmuka pacyenumens npu omxmoyenuu no I° ¢
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Puc. 2.59. Ilepeonsas nanenv 610Ka 31eKMpOHHO20 pacyenumeis asmomMamudecKux
swvikatouameneit BA—99C/400 u BA-99C/630
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Puc. 2.60. Bpemamokosvle xapaxmepucmuKku asmoMamuyecKux evlKaouameneu
BA-99C/400 u BA—99/630 ¢ anekmponnbim pacyenumenem
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Asmomamuueckue gviknouamenu cepuu BA-CIOL[-TD, BA-COIL[-TS,
BA-C3I1]-ABS1203E npeaHa3HayeHbl sl yCTAHOBKY B IMIKa(ax KOMILUIEKT-
HBIX pacHpeeIUTeNIbHbBIX YCTPOUCTB, HA MAHENSIX W B OTIEIBHBIX IKagdax
BHYTPEHHEH YCTaHOBKH MPOMBIIIJIEHHBIX 00beKTOB. OHM UCTIOIB3YIOTCS:

® B KaueCTBE BBOJHBIX, (DUACPHBIX U MEKCEKIIMOHHBIX BBIKIIOUATENICH
B Tpex(a3HbIX pacnpeeIuTEIbHbIX YCTPONUCTBAX;

® IS BKJIIOUCHHMS W 3alIUTHI CETEH, dJIEKTPOJIBUTaTENIe, TeHEPATOPOB,
TpaHc(hopMaTopoB, KOHJIEHCATOPHBIX YCTAHOBOK;

® Ui ONEPAaTUBHBIX BKIKOYEHUW U OTKIIOUYECHHUH, aBAPUHHOIO OTKIIO-
YeHUS TOTPEOUTENEH FIEKTPUUECKOIN SHEPIUH;

® B KAueCTBE Pa3beIUHUTENICH HATPY3KHU.

Breikmouateneit BA-COII-TD/TS paccuutanbl aisi dKCIUTyaTalid B
AJIEKTPOYCTaHOBKAaX HA HOMUHAJIBbHOE HarpsibkeHue 10 690 B nepemeHHoro To-
ka gactotoit 50/60 I'i, Ha HoMuHaNBHOE HanpspkeHue 10 500 B mocrosiHHOTO
Toka 1 Ha Toku 70 16 no 800 A, Beikmouarenu BA-COUI-ABS1203E — na
HOMHUHaJIbHOE Hanpsbkenue 10 600 B mepemenHoro toka vacroroi 50/60 I,
Ha HOMUHaIbHOE Hanpspkenue 10 250 B nocrosiHHOro ToKa 1 ToK 1200 A.

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

Brixnrouarenu cepun TS BhIMyCKatOTCA B KOPIYCAaX TPEX TUIIOPA3MEPOB U
paccuutanbl Ha TOK 0T 40 10 800 A u OTKITIOUAKOIIYIO CITOCOOHOCTH A0 150 KA.
OHu cHAOXEHBI JIETKO YCTaHABIMBAEMBIMU U B3aUMO3aMEHSIEMBIMH TETLJIOAJICK-
TPOMarHUTHBIMUA WJIM 3JIEKTPOHHBIMHU PACHEMUTEISIMA. DTO TO3BOJIAET JIETKO
W3MEHUTD 3alUTY LEMHU NPU U3MEHEHUHU XapaKTepa Harpy3Ku. DJIEKTPOHHBIN
paclenuTesNb MO3BOJISIET PEryJIUpOoBaTh 3HAUEHUE YCTABOK JIJIS 3aIlUTHI OT TOKa
MIEPETPY3KU U TOKA KOPOTKOTO 3aMbIKAHUSI.

Asromarnueckue BoikIrouaren BA-COII-ABS1203E umeroT oaquH TH-
IopasMep KOpITyca U pacCUrMTaHbl HA HOMUHAIBHBIN TOK 1200 A, ocHammaroTcs
BCTPOEHHBIM 3JICKTPOHHBIM PaCIEITUTEIIEM.

Bo3MoHbIE HOMHHAJILHBIE TOKM W TUIIBI YCTAHABIIMBAEMbIX PacCIICIIUTE-
Jer makcuMaiabHOro Toka Beikimouatenei BA—COIL-TD/TS npuseneHsl B
tabsmiie 2.26, a 3alUTHBIC XapaKTePUCTUKN — Ha puc. 2.61 u 2.62.

[Ipumep HacTpoiiku 3amut pacuenutensmu cepud ETS mnoka3zan Ha
puc. 2.63. bonee mupokre BOZMOKHOCTH 3aI0KEHBI B AJIEKTPOHHBIX PaCIECH-
tensax cepuu ETM (tab. 2.28), KOTOPEIME MOTYT OCHAIIATHCS BBIKITIOYATEIN
TS400-TS800. Ilepennsii maHenb TaKUX pacUENUTENed H300pakeHa Ha
puc. 2.64, a HacCTpoiiKa 3alUT OT TOKOB MEPETPY3KH U TOKOB TPEeX- U OAHO(DA3-
Horo K3 mmoctpupyercs puc. 2.65. Pacuenurenn ETM u3MepsitoT BEKTOPHYIO
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HoMmuHanbHbIEC TOKH M TUIIBI YCTaHABINBAEMbIX PACLICTIUTENICH MaKCUMaIbHOTO TOKa
aBTOMaTH4ecKuX BhIKItouarencii BA—COIL-TD/TS

Tabauma 2.26

Tumno-

HomuHansHBIN TOK Liom, A

pa3mep BCPIITIIL/IIT) 2;;1 TennosaeKTpOMarHuTHbINA pacenuTelb ONEeKTPOHHBIN paclenuTelb DSU
KopITyca H FTU FMU ATU MTU ETS ETM
16;20;25:32; 40; | 16;20;25:32; 40;
TD100 BC}TIPHO;H' 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; .
TS100 100 100 — 20:32:50:63:100| 40580 — 100
TS160 | Bsammo- | 100; 125; 160 | 100; 125; 160 | 100; 125; 160 |2 soigg; 1001 40; 80; 160 - 160
TS250 Saﬁif;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 HeperyJupyeMbIMU YCTaBKaMH TEIUIOBOTO M AJICKTPOMArHUTHOTO PACIEIUTENCH
= FMU |e C peryaupyemMoil yCTaBKOM TEIJIOBOTO U HEPETYIMPYEMON YCTaBKOW AJIEKTPOMArHUTHOTO PacLEUTENS]
E:’r ATU e ( peryJUpyeMbIMH YCTaBKaMU TEILUIOBOTO M 3JIEKTPOMArHUTHOTO paCIeNUTENeH
Q ’qE MTU |® ToJIbKO C 3JIEKTPOMArHUTHBIM PACIICTIUTEIIEM
g* ETS e Dnekrponnsii (LSI), Bo3MoxHbBIE yCcTaBKU AaHbI B Tabmuie 2.27
S ETM |® Omnekrponnsiii (LSIG, amnepmerp, nHTEpdEiC CBA3M, TOTUYECKAs CEIIEKTUBHOCTH, CM. TabauIry 2.28)
= DSU |® BrikimouaTenb-pa3beTMHATETD

Ilpumeuanue: XapaKTEpUCTUKU BBIKIIFOUATENIEH C TETIOAIEKTPOMAarHUTHBIMU PACLIETUTENSIMU JIaHbI B pazene 2.2.



CYMMY TOKOB B TpeX (ha3HbIX U B HEUTpaJIbHOM MpoBoaHUKax. Eciu aTa cymma
MIPEBBINIACT 33J]AHHOE 3HAUEHUE (HAmpuMep, Mpu oJHO(a3HOM 3aMBbIKAHUW Ha
3eMJII0) B TEUYEHHE BPEMEHH, IIPEBBIIIAIONIETO 33JAHHYIO0 33JIE€PXKKY, TO aBTOMA-
TUYECKUN BBIKITIOYATENIb CPadaThIBAET B COOTBETCTBUU C HACTPONKOM 3aIlUTHI
(puc. 2.66). VI3 nononHUTENBHBIX (PYHKIUI paclenUTeNn 001a/1at0T:

® U3MEpPEeHHEM TOKa — 3HAUY€HHE HauOOJIbIIEro M3 (a3HbIX TOKOB OTO-
Opaxkaercs B BepxHel cTpoke KK-aucmies, B HUKHEU CTPOKE MOOYEPETHO
MPOKPYUYUBAIOTCS 3HAUEHUS BCeX (Da3HBIX TOKOB, MUHUMAJIbHBIN TOK B OJTHOM
daze 0,3-7,, MakcumanbHbIi — 10-1,, TouHOCTH M3Mepenus — 10%;

e uHTep(deiicoM mepemayu NaHHBIX — BO3MOXKHA Iepefada YCTaBKH
cpabaTbIBaHUS 3aIUTHI, 3HAYCHHs] HAUOOJBIIETO M3 TpeX (a3HBIX TOKOB,
3HAYEHUU TOKOB (ha3HBIX U HEUTPAIBHOIO MPOBOJHUKOB, aBAPUIHBIX COO0-
HIeHUH (Teperpy3ka, KOpoTKOe 3aMbIKaHHE);

e Joruyeckoi ceneKTUBHOCTHIO (ZCI) — HECKOJIBKO aBTOMATOB COE/IU-

HAIOTCS KaOeyeM yrpaBiicHus U Bkitouaercs Gynkius ZCI.
Tabmwmma 2.27

Xapakrepuctuku pacuenuteneil ETS nns Beikmouareneid TS100-TS800

ITapamerp YucneHHsle 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 ycTaBOK

Bpewms cpabaTbiBanus, ¢ | Heperymupyemoe mpH 6-1,, TOuHOCTh cpabarbiBanus +20%
3awuma om KOpOmMKO20 3aMbIKAHUA (C KPAMKOBPEMEHHOU 3A0ePIUCKOTL Cpadamuvléanus)

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

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

3awguma om Kopomko2o 3amvlKaHusi (MCHOBEHHAs1)

Veraska [;, A Heperyaupyemas, 11-7,

@DyHKIMS JIOTUYECKOW CENEKTUBHOCTH (pHC. 2.67) ncnonb3yeTcs Ui ceTen
C BBICOKMMH 3HAYEHUSIMM HOMHHAJIBLHOTO TOKa M TOKa KOPOTKOIO 3aMbIKaHUS,
MPEABSBISIFOIINX TIOBBIIIICHHBIE TPEOOBaHMS K O€30MACHOCTH U HEMPEPHIBHOCTU
anekTporuTanus. [logo0Has CENEKTUBHOCTh peAM3yeTCs, €CJIM  armaparbl
cHaOXeHbI CHeUaTbHBIMU AIEKTPOHHBIMU pacuenutensimu (ETM ans aBToma-
TUYECKUX BbIKITtoUareseit TS). Jlornyeckas CelneKTUBHOCTh 00ECTICUNBAET:
® CHWKCHHME Harpy3Kd Ha AJIEMEHTBI CUCTEMBI AJIEKTPOCHAOKEHUS B yC-
JIOBUSIX KOPOTKOIO 3aMbIKaHUS;
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KpaTHOCTP HOMMHAJIBHOMY TOKY PacLEUTENS

Puc. 2.61. Xapakxmepucmuxu cpabamuvlganus 3auumsl asmMoMamu4eckux 8blKut0-
yameneu TS100-TS800 ¢ snekmponnvimu pacyenumenamu ETS23, ETS33, ETS43

(603M0diCHbIE yemasKu daHbl 8 madbauye 2.27)
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KpaTHOCTB HOMHUHAJIIbBHOMY TOKY PaCUCIIUTCIIA

Puc. 2.62. Xapaxmepucmuxu cpabamvléanus 3auumsl a6mMoMAmuyeckKux blKio-
yameneu TS400, TS630, TS800 ¢ snexmponnvimu pacyenumenimu ETM33, ETM43
(no mabauye 2.28)
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WHukaTop BO3MOKHOCTH CpadaThIBAHUS
ABTOMATHYECKOTO BBIKITIOUATEIs

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

a\s + — TEST

5 6alarm0: i 3 ETS23 ——— O003HaueHue pacuenuTess
7 . [,250A —— HomuHanbHBIA TOK pacuenuTess /
= 1D, 'an ’ :
10°s os=3 |00 Pazwvem 11 TECTHpOBAHUSA

I Perynsrop HaCTpONKH KpaTKOBPEMEHHON
3aJIepKKHU cpabaTbIBaHUS
Perynsarop HacTpOHKH yCTaBKH 3aIllUTHI OT

KOPOTKOTO 3aMbIKaHHA (C KpaTKOBPEMEHHOM
3aJIepXKKOI cpabaTbIBaHMs)
Perynsarop HacTpoilku yCTaBKM 3a1LUTHI OT

N

d

Teperpy3Ku (C JUIUTENbHON 33 PIKKOM
cpabaTbIBaHMsI)

.Q TIEPErPy3KH (C AIUTEITBHON

3aJIepKKOM cpabaThIBaAHUS)

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 snekmponnozo pacyenumens cepuu ETS23 (a) u npu-
Mep HacmpouKU 3awum om moKog nepezpy3Ku U moKko8 KOpOmKo20o 3ambikanus (6)
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Tabmua 2.28

XapakTtepucTuku U onumu pacuenurened ETM nis Beikimrouarenen

TS400-TS800

ITapamerp

YucneHuple 3HAYCHUS U NpuUMCYaHUA

VYcraBka [, A

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

VeceraBka [y, A

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

VcraBka [;, A

CBeToaNOIHBIN UHIU-
KaTop

N3mepenue Toka, A

3ammra OT 3aMbIKaHUSI
HA 3EMIIIO

WnTepdeiic nepenaun
JAHHBIX

Jlornueckas ceeKTUB-
"octh ZCI

3awuma om nepezpy3xu (¢ O1umenbHOU 3a0epIAHCKOL Cpabamvi8anis)

3awguma om KopomKo2o 3aMblKAHUSA (C KPAMKOBPEMEHHOU 3A0ePIHCKOU Cpadamvleanusl)

3awguma om kopomko2o 3amvlKaHusi (MCHOBEHHAS)

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

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

perynupyemasi, 9 3nauenuii: (1,5; 2; 3; 4; 5; 6; 7; 8; 10)-1,,
TOYHOCTH cpabateiBanus +15%

perynupyemasi, 4 Hactpoiiku: 50; 100; 200; 300, TouHOCTH
orcuera +15%; dyukmus «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 MaKCHUMaJIbHO Harpy>kKeHHOM (pa3bl, TOKH TpeX (a3HbIX U
HEHTpaJIbHOTO 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: Bxir. wii OTKL.

nepeada 3HaY€HUH yCTaBOK, TOKOB (Da3HBIX M HEUTPATBHOTO
MIPOBOJIHUKOB, IPUYHMH CpadaThIBAaHUS

BXOJHOH M BeIXoAHOM curHai ZCI

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

[Ipu BxmrouenHout ¢pynkuuu ZCI pacuenutis ETM oOnapyxuBaet 3a-
MBIKaHH€ U TTOCBLJIAET CUTHAJ BBIIIE PACIUIOKEHHOMY aBTOMATHYECKOMY BbI-
Kiovatento (puc. 2.67). IlomyuuB curaai, 3TOT BRIKIIOUATENb HE OyAeT cpa-
0aTblBaTh B TEUEHHUE 3aJaHHOM BBIJEPKKH, UTHOPUPYS COOCTBEHHBIC 3a-
JEP>KKU cpabaThIBaHUS 3alIUTHl OT KOPOTKOTO 3aMbIKAHUSI WJIM 3aMbIKaAaHUS
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 evikirouameneu TS400, TS630 u TS800:

1 — peeynamop nmacmpoiiku 3awumvl ¢ OIUmMenbHOU 3adepickol cpabamvieanus (1),
2 — peeynsamop HACMPOUKU OAUMENbHOU 3A0epicKu cpabamvieanus (1), 3 — peayiamop
HACMPOUKU 3auumsl ¢ KpPAMKOBPEMEHHOU 3a0epicKol cpabamvieanus epemenu (Lsq);
4 — pezynsamop Kpamrko8peMeHHOU 3a0epHCKU cpabamvleanus (t); 5 — peeyiamop Ha-
CMPOUKU yCmasKy MeHo8eHHOU 3auumsl (1;); 6 — pe2ynamop HacmpouKu 3auumsl Om 3a-
Mmuikanus na 3zemnio (Ig); 7 — pecynamop Hacmpouiku 3a0epiucKu cpabamvleanus 3auumal
om 3amMblKaHus Ha 3emaio (tg); 8 — céemoouoouvie unouxamopwl, 9 — knonka TR (omo-
opascenue npuuunvl cpabamoieanus);, 10 — KK-oucnneu (amnepmemp); 11 — oononnu-
menbHoe numanue, 12 — pazvem 0na mecmuposanus, 13 — c6emoouoOHwvlll UHOUKAMOD
B03MONCHOCMU CPAOAMBIBAHUSI ABMOMAMUYECKO20 bIKIIoUamens: mok ne menee 90% I, —
HenpepvléHoe ceeuenue, mok He menee 105% I, — mueanue

Ilpumeuanusn: 1. Inaukanusi BO3SMOXXHOCTH Cpa0aThIBaHUS aBTOMATHYECKOTO BBIKIIFOYA-
TEJsl: CBETOMUOIAHBIC MHAMKATOPHI (alarm) HaYMHAIOT CBETUTHCS POBHBIM CBETOM, KOTJa
ToK npebiaeT 90% I, 1 HaYMHAeT MUTraTh, Korga Tok npesbimaeT 105% /,, yka3piBas
TE€M CaMbIM, YTO aBTOMaTUYECKHI BBIKJIFOYATEIIb MOXKET CpabOTaTh.

2. NaaukaTopsl cpabaThiBaHUsl aBTOMAaTUYECKOTO BBIKITIOYATENS: CBETOAMOHBIC MHIUKA-
TOPbI yKa3bIBAIOT NMPUYHMHY cpabaTbiBaHus: [, — meperpyska; Il — KOpOTKOe 3aMbIKaHHe
(3ammra ¢ KpaTKOBPEMEHHOM 3aJep:KKOH cpabaTblBaHUs, MTHOBEHHAs); [, — 3aMbIKaHUE
Ha 3eMJIIO.

3. Ilpu Haxkatuu kHomkK TR 3aropaercst MHIUKATOpP, YKA3bIBAIOLIMNA HA IPUYMHY CpadaThI-
BaHus. MHbopManus o mpuunHe cpabaThIBaHUS COXPAHICTCS B MaMSATH M OTOOpaskaeTcs
CBETOAMOIHBIM UHAUKATOPOM NpH HaxxaTuu KHONKK TR. [Ipu 3aMbikaHrK aBTOMaTUYECKO-
IO BBIKITIOYATENSI MOCTie ero cpabaThIBaHUsI CBETOAMO/ TaCHET U MaMATh ouMiaercsa. Eciu
Ha)kaTh Ha KHOMIKY TR B HOpManbHOM pexume paboThl, TO 3arOpsATCS BCE HHIUKATOPHI, YTO
YKa3bIBAa€T Ha UX UCIPABHOCTh U HAJIMUYME BCIIOMOTaTEIbHOTO 3JIEKTPOITUTAHUS.
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3ammuTa OT Neperpy3Ku ¢ AIUTeTbHOM

' ' 3a1epiKKOii cpadaThbIBAHUSA:
8 1, - rpybas HacTpoiika (kpaTHas /)
) I Q) ) 1,- TouHas HaCTPOMKa
{. - INIMTENbHAs 3a1epKKa cpabaTbIBaHs

3amuTa 0T KOPOTKOI0 3aMbIKAHUS:

I, - ycraBka 3aumtsl oT K3

t,, - 3aJIepKKa cpadaTbiBaHKs 3aUThl 0T K3
®ynkuus “I't = constant”: ON (Bku1.)
nmu OFF (OT1xki.)

8 3Lt
. % MrHoBeHHas 3alIUTA:
‘05 I, - ycTaBKa MrHOBEHHOM 3aILUTEI
4(8) off

? 3amuTa OT 3aMbIKAHMS HA 3eMJII0
3?0 I, - ycTaBKa 3allUTBI OT 3aMBIKAHIS Ha 3CMITIO
L5711 1, - 3aJIepXKKa cpabaTbIBaHUS 3aIUTHI
) ®ynkuus “I't = constant”: ON (Bki1.)

S-p . ] 1
g -8 Z’Eg i OFF (OtxiL.)

Hacmpotixa 3auwyumot Hacmpotixa 3auumul om KOpomro2o 3aMblKaHUsl

om nepezpysKu T00A]
I, 400A]
7 (0306107108109 1] [0.5]0.6]0.7]0.8]0.9] 1 |
e [0.80-85[0.90.93[ T | & > 6,
I [0:8]0.85[0.9]0.99 1] (EmE ey 12%
=200 = ABTOMaT cpa6aTLIBaeT
[£=400-0.80.9=2884 | 1pu Toke Bhime 1440 A

5 [T,-288A:5=1440A |

B

Hacmpodka 3a0ep9/c1<u cpa6ambleaHuﬂ 3aujumasl 0Nt KOpomiKo2co 3aMblKaAHUs

3503

.1 -1

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 KoOpomkux 3amMulKarui (8, 2)
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5.0
A .6
1
I, <p(02..1), I <P (0.2..1)], '%2ff
g 1x
g n
4t
HOS
2 0.1..0.4 ¢ \ 01.04c  2pEG2
I’t» OFF 2 ON /7 $ on t, off

t
g tg

Puc. 2.66. Hacmpoiixa 3awumbel om 3amblKanus Ha 3emnio: 1, — ycmaska sawumol
OM 3aMbIKAHUS HA 3eMIO; Ty — 3A0ePIHCKA CPADAMbIEAHUS 3AUUNIb]

YcraHoBiaeHHAs YcraHoBiaeHHAs ABL
3angepxkka: 0,2 ¢ 3amgepxka: 0,2 ¢ D

MrHoBeHnHOE

enafaremarme VcranoBieHHast AB2 o TToraaecKas

p sanepxka: 0,1 ¢ CEJIEKTUBHOCTH

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

Agapus 1

)

Puc. 2.67. [lpunyun pabomvl asmomamuyeckux @vlKarouamesneu ¢ 6KIHUEeHHOU
@yHKyuell 102uyecKoll ceneKmugHoCmu

nutenb ETM oOGHapykuBaeT aBapuio, MOCjae 4ero aBTOMaTHUYECKUN BBIKITIO-
yaTelslb cpabaThIBAET C YCTAHOBJICHHON BBIACPKKOW BPEMEHHU.

Brikmouatenu ABS1203E ocHamarTCsi BCTPOEHHBIM 3JIEKTPOHHBIM
pacuenutenem. Ha puc. 2.68 moka3zaHbl opranbl UHAUKAIIUU U YIPABICHUS
pacuenuTess, MO3BOJISAIOIINE HACTPOUTh 3alUTy B COOTBETCTBHH C €r0 Bpe-
MSATOKOBBIMHU XapakTepucTukamu (puc. 2.69). MruoBeHHas 3aniura OT TOKOB
KOPOTKOT'O 3aMbIKaHUs UMEET (PUKCHpoBaHHOE 3HaueHue: 11-7,,.
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1 5
N\ 70% 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,(xI.)

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 31eKmpoHHO20 pacyenumeisi A8MoMamuiecko20 6bl-
kmouamensi BA-COII[-ABS1203E: 1 — pecynsamop nacmpotiku 3auumaul ¢ OIumenbHoll
3adepoickoii cpabamuviganus 1,=(0,5; 0,6, 0,7; 0,8; 0,9; 1,0)1,; 2 — pecynamop nacmpotiku
3auuUmsl ¢ KpamrKo8pemeHHo 3adepaickol cpabamvisanus I,=(2-3—-4-5-6-8-10)1,; 3 —
nepexaYamenvb 3Ha4eHull KpamxkospemeHnHou 3adepoicku cpabamseieanus: 0,1; 0,2; 0,3
CeKyHObl, 4 — nepekatouamenv wacmomul 50 unu 60 Iy, 5 — c6emoouooubll UHOUKAMOP:
ecau MoK Hazpysku Haxooumcs 6 npeodeiax 70—110% ycmanosnennozo 3uauenus I,, umouxamop
Mueaem; eciu mok Haepysku npegviuwiaem 110% ycmanosnennozo smavenusi I, mo ceemoouod
CEEMUMCSL HENPEPBIGHO, VKA3bIBAs. MEeM CAMbIM, MO AGMOMAMUYECKUN BbIKIIOUAMENb MONCen
cpabomamo

Asemomamuueckue gvikniouamenu BA—COII[-LBA paccuutansl Juisl 3KC-
IUTyaTalMy B JJIEKTPOYCTAaHOBKaX Ha HOMHHaJIbHOE HampspkeHue a0 690 B
nepeMeHHoro Toka yactorod 50/60 I't 1 Ha HOMUHANIBHBIE TOKH OT 630 10
5000 A (tabma. 2.28). CTpykTypa UX YCIOBHOTO 00O3HA4YEHHUS U €€ paciud-
poBka npuBeneHbl Ha puc. 2.70. TexHuyeckue mapaMeTpsl BBIKIIOYATENCH
npecTaBiieHbl B Ta0auie 2.28, a "3BMEHeHHe UX HOMHUHAJIBHOTO TOKA B 3aBU-
CUMOCTH OT TEMIIEPaTyphl OKpY>KaroIIeH cpeapl — B Tabnuie 2.29.
Brikmtoyarenu ocHamaroTCsl 3JIEKTPOHHBIMU PACLEMUTENSIMH MaKCUMAaJIbHO-
ro TOKa C 3alIUTHBIMU XapaKTePUCTUKAMH, aHaJJOTUYHBIMU IIPUBEICHHBIM Ha
puc. 2.71. C moMonIbI0 31EKTPOHHBIX OJIOKOB KOHTPOJISL U yrpaBiieHus (Tadl.
2.30 u 2.31) pacuenuTenu HACTPaMBAIOTCSA Ha 3alIUTHI B COOTBETCTBUU C
BPEMSATOKOBBIMU XapaKTEPUCTUKAMU UX peie OTKItoueHus (puc. 2.72-2.75).
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~

40 =1 =(0,5...1¢]
20

10 = —
[=800A )y, 5

4 I=1200A

MunyTHI —>|<—‘—Iacm—>|
—
N

Bpewms cpabarpiBarus
S
//
4

r

0,6
0,4

0,2
< lll$—¢,=0,1;02;03c¢
0.1 1
0,06 I
0,04 MaxkcumaiabHOE o61uee:
0.02 BpeMsI pa3MbIKaHUs
’ [, <10 mc

CekyH/IbI

,

0,01 N

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

MHOXHUTEIh TOKA X[, ——>

Puc. 2.69. Bpemsamorosvie xapakmepucmuku Omra04eHUs: asmomamuieckoco 6bl-
knrouamensi BA-COI-ABS1203E
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LT1

Ta0muma 2.28

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

e N I I PN DY D) -0 DD R
< < < < < < < < < | < <
ITapaMeTpEL O O O O O O O 0| &0 O O
PR Se |8z 8280|8828 8052|8232
S S et — — Q I e 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
Hamnpsoxenue
m3omsaun, U, B 1000
Yacrora, I'1 50/60
Yucno momrocoB
3,4
P)
OCR-I[ | P MPOMbIL (0,4 0,5; 0,6; 0,7; 0,8; 0,9; 1,0)- Ly max
JICHHOCTU
VYcraBka ToKa, B ITPOMBIIII-
I A OCR- | _sexiocTH (0,2; 0,3; 0,4; 0,5; 0,6; 0,7; 0,8; 0,9; 1,0)-Ly ma
11 JUTSL 3AILUTEI
reHepaTopa
PacuetHbIii TOK
HEUTPaTHLHOTO 630 800 1000 | 1250 | 1600 | 2000 | 2500 | 3200 | 4000 | 2500 | 2500
romroca, A
Pacuernas ort- 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

S SN I S RSl I S I ST I I - N I Sl B
<< << < < < < < << < [ | <« <
TapaMeTpEL O O O O O O O O =5 O O
PAMELP e e S e s e e s e I S s e i = i
S () ~— — — (@\] (@\l (e) F <t v
PacuyeTtHast sxc-
H.]'IyaTaI_II/IOHHaSI oT- % oT ]CU 100%
KJIFOUAFOIIAS CITO-
COOHOCTB, Ics, KA
Pacuernasg Bxiro- 690 B 105
Jaroas crrocoo- 600 B 105 143 187
[cma A - =
HOCTR, [ep, KA (1H 500 B nun 143 187 220
KOBasi) Ke
HomunansHbIi lc 65 85
KPaTKOBPEMEHHBIN 2c¢ 40 60 65
BBIICP)KUBACMBbIi
ToK, Iy, KA 3¢ 30 50 60 65
MAaKCAMAJTb-
HOE CyMMap- 40
Bpewmst cpabatbiBa- HOE BpeMst
HUA, MC pa3MBIKaHI/I$I
BpeMsI 3aMbl-
KaHUusA 80




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

1 | | [ [
[ |
Tun B3BenEHUS lcTouHnK nuTaHus Pelle OTKIIOUEHHUS JloriomHUTEIbHBIE
JUISL OTKJTIOUEHHUSI {1 €10 OIIIIH 4acTH (110 3aKazy)
HcTounuk rmTaHmj
JUTSE B3BCICHHS OCR-II OCR-III
BcriomorarenbHbIe _
Ha3zBanue cornacHo KOHTAKTHI H THIT YCTpOHCTBO OTKJ'[IO‘IBHI/U;I
THUIIA U3/ICITHS I——— 110 TaJCHHUIO HAIPSHKEHU
LBA|— (10| — | S — 3 E C
|
KonxperHsslii Tin Pene orkimoueHus MeToJ1 YCTaHOBKH
Brikimoyaren C perne OTKITIOUeH S E | BreikatHOH THI
S (cTaHapTHBIN) P |HenoaBuikHbBIN THIT
be3 perne oTkimoueHus
E (9KOHOMHBIIT) [opsinok mopkmodeHus ¢as
C |cranpaprabiii nopsinok (R, S, T, N)
HomunaneHsli TOk Konnuectso nomocos X_[oGparnbiii nopsiok (N, R, S, T)

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

08 800 A 32 (3200 A 4 [ 4 nomoca

1011000 A {40 |4000 A
1311250 A[50 | 5000 A
1611600 A
202000 A

Puc. 2.70. Cmpykmypa ycrosnoeo ob6o3nauenus gvikiouamenei BA-COI1]-LBA

Tabmuna 2.29

Brnusiaue TemnepaTtypbl OKpyIKaroIiel cpeibl Ha mapamMeTpbl aBTOMaTHYe-
ckux Bbikimtouareneit 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 3auummuslx xapaxmepucmux 31eKMPOHHbIX pacyenumeell 8bi-
knrouameneu BA-COII]-LBA:

1 — mok cpabamviéanus 0012020 8peMeHU 3A0EPIAHCKU;

2 — 8pemsi OMKIIOUEHUsL 002020 BPEMEHU 3A0EPIHCKIL

3 — mok cpabamwianusi KOPOMKO20 BPEMEHU 3A0EPIHCKU,
4 — epemsi OMKIIOUEHUSL KOPOMKO20 8PEMEHU 3A0EPIHCKIUL;

5 — mok cpabamuleanust MCHOBEHHOU 3A0EPHCKU,

6 — mok cpabamuléanus NPeO8apUMenbHOU CUSHATUZAYUU,
7 — 8peMst OMKIIOYEHUs NPe08APUMENbHOU CUSHATUZAYUU,
8 — mok cpabamvl8anust 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' LSS5 LF5 LN5
[IpumeHeHue B npombInieHHOCTH
Bo3MokHOE 9HCIIO TOIIOCOB 3, 4 mojroca

Pabouee HanpspKeHHE

[Tepemennoe/ITocrositanoe 110-220 B

CBsi3b — — —
(II[SHFOBpeMeHHaH 3a7epiKKa - - n
KparkoBpemeHHas 3a1epxKa - m -
Paboune xa- (3?1[6 »KKa MTHOBEHHOT'O Cpa-
PaKTEepUCTUKU 6 P p | | u
ateiBanus (I)
3ambikanue Ha 3emitio (G) — u [
[IpenBapuTenbHas CUTHAH- - m -
3amust (P)
YcraBka 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
Homrospe- | T _
MeEHHa4 3a- qoeI;SI;K(HS I=..x1I, 1,5
nepxka (L)
(momyctumas | Bpems ot-
HOrpECIIHOCTh: KIIFOUCHU S LTD 15-30-60-120-240-480
+10%) (cex)
Kparkospe- | T i}
MEHHAA 38~ | oy I‘EK(“:)’ I=..x1, 2-3-4-6-8-10-OFF
nepxkka (S)
(momycTumas | Bpems o1-
[MOTPENIHOCTb: KIITFOUCHU S STD 0,05—0, 1—0,2—0,3—0,4—0,5
+15%) (cek)
3anepKka
mrHoerroro | 10K OTKMO- |y 4-6-8—10—12—16-OFF
yeHust (A)
cpabaTbIBaHUS
(I) (momrycTn- | Bpemst oT1-
Mas IIOIpelll- |  KIIFOYEHUS INST 0,025 Huxke
HOCTh: 720%) (cek)
3ampikanue | Tok otkmio- | [~=...xI, max 0,1-0,2-0,3-0,4-0,5—-OFF
Ha 3emmo (G)| uenus (A) |[,=...xI, max 0,5-1,0-OFF
(momycTuMas | Bpews OT-
NOrPCIIHOCTD: |  KIIFOYEHUS GTD 0,1-0,3-0,5-0,7-1,0-1,5-3,0
120%) (cex)
Hpengapu- | Tok omimio- |, _ /. 0,7-0,8-0,9-0,95-1,0-OFF
TenbHas cur- | 4eHus (A) r
Hajuzanus (P)
(momycrumas Bpems ot- B
.| xmouenuss |PAL=...xLTD 0,5 (ycraBka 1, 1,0)
MOTPEIIHOCTD: (cex)

+10%)
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Ta0muna 2.31

XapakTepuCTUKH SIEKTPOHHOTO OJ10Ka KOHTPOoJIs U yrpasiaeHus OCR-IIT

Knaccuduxarmst THUmBl 1 HOMUHAIIBI PeJie OTKIIOYCHHUS
Tum 60 I'g N6 CO6 P06 MDO6
50T NS CO5 P05 M5
IlpumeneHue B npowmsbiiiieHHOCTH Jns reHepaTopa

Bo3MokHOE YHCITO IMTOTIOCOB BO3IYIII-
HBIX BBIKJIIOYAaTEIeH

3, 4 momroca

Pabouee nHanpspkenue |2

1

Iepemennoe/ITocrosaoe 110—220 B

IMoctostauoe 24 B

4 IMocrostaroe 48 B
— ] — H
Mepenatia |\ MMYHIKAMMORHIA IPOTO- | - _ RS 485 — RS 485
JAHHBIX o oTokon — DNP 3,0 — DNP 3,0
CKOpOoCTh Iepeiadn TaHHbBIX — 9600 bps — 9600 bps
JonroBpemenHas 3amepxkka (L) u [ [ |
KparkoBpemeHHas 3a1eprxka - -
S)
PaGoune 3anepkKa MTHOBEHHOTO Cpa-
xapakre- | I [ | [ [ | [ |
pHCTHKH ateiBanus (1)
3ambikanue Ha 3emitio (G) u ] ] [
[IpenBaputenbHas CUTHATIM- - - - -
3arus (P)

YcraBka Toka

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

B npoMBIIIIIEHHOCTH U JUIsl TEHEPATOPHOM 3alllUTHhI:

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
Honrospemen- —— I=..XI.
H@asl(zaé[epémﬂej ¢ B nmpomsimnennoctu: 15-20-25-30...465-470-475
Mast nonyem— Bpewms o1- LTD —480 (c marom: 5 c¢)
HOCTD: Jr}foo/) KITFOYeHUS (C) e J[ns rerepaTopHoit 3amuThL: 1,5-2,0-2,5-3,0...46,5
R —47,0-47,5-48.0 (c warom: 0,5 ¢)
Kparkospemet-| 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 rorperr- | DPEMA OT(' )| STD 0,05-0,06...0,49-0,5 (c marom: 0,01 c)
HOCTB: +15%) |*HOICHIA(C
3anepKa MICHO- ¢ 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 1e 5000 A Bpre: 2—3—-4-5-6-7-8-9-10-11-12 (c ma-
(momycTimMast roM: 1)
IIOIPENIHOCTE: | Bpems oT-
+20%) —, INST 0,025 nuxe
3aMeIkanye 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
semmo (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: [ | .
£20%) | cnoaenm (o) TP 0,1-0,2-0,3...2,8-2,9-3,0 (c warom: 0,1 c)
Ipensapurens- | Tok OTKIIIO- _ N e O
Hasl CHTHAM3a- | yeHwst (A) = Xl 0,7-0,8-0,9-1,0
st (P) (momyc- B _
ems oT- | PAL=...
TUMasl IOTpeLl- ngqeﬂm ©| XLTD 0,5 (ycraska /, 1,0)

HocTh: £10%)
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1000

6001
4001

200

100

60
40

20

Bpewms cpabareiBanus (¢)
o o
5 o —

0,1

0,06
0,04

0,02

0,01

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 \ \
JlnanasoH HaCTPOIMKH TOKA IpeBAPUTEIbHON N\
| curnanusauu (1,) L \_\480
)
HenpepsisHbiit I \ AR\ JlnarnazoH HACTPOMKHU BPEMEHU
~0,8-0,9-0.95-1,0 = NN p p
H ok (1,) x YcraBka 0,7-0,8-0,9-0,95-1,0 £10% L 24(\)\\\ Y J1oaroii 3agepkku (LTD) N
TOKa ‘I\ \\ \ HenpepsiBusiii| Bpems (¢): 15—
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2.2. BeIki1ouaTe/iy ¢ IIEKTPOMATHUTHBIMM N TENJIOBBIMU
pacoenuTreJasaMiu 1 10M0JTHUTEC/IbHBIMHA yCTpOﬁCTBaMH

XapaKTepUCTUKA 3alUThl — OTPAHUYEHHO 3aBUCHMAas JJI BBIKIIOYATE-
Jel ¢ KOMOMHUPOBAHHBIMU PACUECIIUTENISIMU U HE3aBUCUMAsI — ISl BHIKJIFOYA-
TeJe! ¢ AIEKTPOMArHUTHBIMU PACLICTUTENSIMU.

Pa3bpoc Toka cpabaThiBaHUSI OTCEYKH ISl HOBBIX BBIKJITFOYATEIICH
+20%, U1 BEIKITIOYATEINIeH, OBIBIINUX B AKCIuTyatamuu, £30%.

TemoBeie pene oTkanuOpoBanbl mpu Temiepatype +40°C.

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

®  KOMIAKTHBII rabapur;

®  BBICOKOTEXHOJIOTUYHBIE MaTEPUAJIbI;

e  BCTpPaMBAIOTCA B IIKA(BI JOOOT0 TUNA;

® IIUPOKUN aCCOPTHUMEHT JOMOJHUTEIbHBIX aKCECCyapoB, OHU JIETKO
YCTaHABJIMBAIOTCS MOTPEOUTENIIMU CAMOCTOSITEILHO B YCIOBHUSX JKCILTyaTa-
MU, OTACJICHUE JJIsI UX YCTAHOBKHU M30JIUPOBAHO OT CUJIOBOM CETH;

®  JIErKO MOHTHUPYIOTCS € OMOIIBIO anantepa Ha DIN-peliky;

e  Hajguuue OJIOKUPOBOK OT HECAHKIIMOHUPOBAHHOTO BKIIIOUCHHS;

e 0€30MacHOCTb MEPCOHAJIA PU MOHTAXKHBIX U IMYCKOHAJIAJO0YHBIX pa-
OoTax.

HoMuHasbpHBIN TOK aBTOMaTa ONpeesieTcsi HOMUHAIbHBIM TOKOM TeTl-
JIOBOT'O PaCLETIUTEIIS.

Brikitouarenu sSBISIOTCS TOKOOTpaHUYMBaromuMu. O0ecreynuBaoT Cy-
IIECTBEHHOE CHIKEHHE MUKOBOTO 3HAYEHUSI TOKA MO OTHOIICHHUIO K pacyuer-
HOMY 3HAa4Y€HUIO, a TAK)K€ 3HAYUTEIbHOE OTpaHUYCHHE yIeTbHON paccenBae-
MO 3HEPTHH, YTO MO3BOJSET CHU3UTH ANEKTPOAMHAMHUUYECKUE yAapbl, TE-
JIOBBIC HAIPY3KH U YMEHBIIIUTH CeUeHUEe KaOeseH U MInH.

Texnuueckue mapameTpsl aBTOMATOB MpPUBEAEHH B Tabnuiax 2.32—
2.34, a X 3alIUTHBIE XapAKTEPUCTUKHU — HA puc. 2.76 n 2.77.

BrikirouaTenu MOTyT OCHAamaThCAd JOMOJHUTEIbHBIMU COOPOUYHBIMU
eAMHULIAMMU:

®  BCIOMOTaTEelIbHBIM KOHTAKTOM, KOHTAKTOM CHUTHAJIU3allMU WJIH KOM-
OMHUPOBAHHBIM KOHTAKTOM CHUTHaju3aiuu (taom. 2.35);

®  HE3aBUCHUMBIM paciienutenem (tadm. 2.36);

®  pacuenure’reM MUHUMAJIbHOTO HanmpspkeHus (tadm. 2.37).
Akceccyapbl yHU(DHUIIIPOBAHKI /7151 BEIKITIOUATEICH 00€uX MOJIEeH.

BcnmoMorartenbHB i KOHTAKT MpEeAHA3HAUYECH JJISI CUTHAIM3ALUU
0 TIOJIO)KEHHM CUJIOBBIX KOHTAKTOB aBTOMATUYECKOTO BBIKJIIOUATENs (BKIIIO-
YeH / OTKJIIOUCH).
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Tabmuna 2.32

TexHu4yeckre XapakKTEPUCTUKN aBTOMAaTUUECKUX BBIKIIIOUATENEH cepuun
BAO0O4 31 ITpo u BA04 35 IIpo

BA04 31 Ilpo BA04 35 Ilpo
HanmenoBanue mapamerpa Tun no KOMMyTaIMOHHOHN CIOCOOHOCTH
C I1 B C I1 B
KonnuecTBo 1M0I110COB 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 HampsikeHHe u30-
690
sy, B
HomunansHOE UMITyJICHOE BBI- 6

JIep>KMBaeMoe HanpspkeHue, kB

Homunanehas npe- (~110/130 B 50 75 100 35 60 85
f;f’g:gﬁzg;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

Homunanwnas pabouast HanOoJb-
11ast OTKITIOYAIOIIAst CIIOCOOHOCTh

Ics, B %  Icy, Ipy HANTPSIKEHUHT
600 B

50

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

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

Kareropus ucnonb3oBanus A

Temmepatypa okpy:karoieu cpe-

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

ToK yCTaBKM TEMJIOBOTO PACUEIUTENS B 3aBUCUMOCTH OT TEMIIEPaTyPhl
OKPYIKarOIIEH CPeEbI

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

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

Hanme

HOBa-

HHUC q

mapa- HUCJICHHOE 3HAUYECHUE

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

Tabmauma 2.35

HoMunanpHbIM paboduii TOK JOTIOJHUTEIIBHBIX KOHTAKTOB BBIKJTFOUATEICH
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

Komb6unupoBan-
HBIA KOHTAKT CHUT-
HAIM3aIUH

0,75

0,5

0,25
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Tadmuna 2.36

[TapameTpbl HE3aBUCUMBIX pacuenurenei Beikatouareneid BA04 31 [Ipo u
BAO04 35 Ilpo

HaumenoBanue napa-
MeTpa

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

YucioBoe 3HaUeHUE

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 BBIKJIFOYATEIIeH
BAO4 31 ITpo u BA04 35 IIpo

HaumenoBanue napa-
MeTpa

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

YucoBoe 3HaUeHUE

JInamna3oH HalpsKeHUN

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

Juana3oH HanpsKeHUN (0,7-1,1)-Uson

yAEpKaHU
Harmnpsixenue oTkintoye-
< 0>7 UHOM
HUS
Bpewms oTkitouenus, Mc 3,5

KoHTakT curHanusamnuu TMpeaHA3HAUYCH JJIs CUTHAIM3ALUU 00
aBapuUHOM CpabaThIBAHHHM aBTOMATUYECKOTO BBIKIIIOYATENSI OT IMEperpy3Ku
WJIA KOPOTKOT'O 3aMbIKAHMS, & TAKKE OT PACLICIIUTEIICH.

KoMOMHUpOBAaHHBIW KOHTAaKT CHUTHAJIM3ALUU MpEIHA3HAYCH IS
CUTHAJIM3AIMU 00 aBapuiHOM cpabaThIBAHUU aBTOMATUUYECKOT'O BBIKIIOYATE-
J8 ¥ CUTHAIM3ALHUM O TOJIOKEHUHM CHUJIOBBIX KOHTAaKTOB aBTOMATHYECKOTO
BBIKJTIOUATENS (BKITIOUEH/OTKITIOUYEH ).

He3zaBucuMblii pacuenuTenp SBIAETCA YCTPOMCTBOM KpaTKO-
BPEMEHHOI'0 JICVCTBHS U JUISI UCKITIOUYEHUS €TI0 NOBPEKICHUS MOXKET UCTIOJIb-
30BaThCsl B KOMOMHAIIMHU C OJIOKOM BCIIOMOTATEIbHBIX KOHTAaKTOB, KOTOPBIN
CHUMAET HaNpsHKEHHE ¢ KaTyIIKM HE3aBHCHUMOIrO pacUenuTens nocie cpada-
THIBaHUs BBIKJIIOYATENs. ECIM HE3aBUCHMBIM pacUEeNuTEeNb 3alUTaH, BKIIIO-
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YeHHE aBTOMAaTa HEBO3MOXKHO, BPEMsI HAXOXKJIEHUS M0 HANPSIKEHUEM — HE
Oonee 5 c.

Pacuenurenp MUHUMAJIBbHOTO HANPSAXKEHUSA OTKIIOYAECT aB-
TOMATUYECKUN BBIKJIIOYATENIb MPU CHIKEHUM (PA3HOTO WM JUHEHHOro Ha-
NPSDKEHUS. Ha €ro BXOJIE, a TAKXKE MPENSATCTBYET €ro BKIIOUEHHUIO, €CIIH B Lie-
1 HANPSKEHUE HU)KE YCTAHOBJIIEHHOI'O MUHUMAJIBHOTO ypoBHs. Jlomyckaer-
Csl YCTaHOBKA TOJBKO OJHOTO PACLENHUTENI MUHUMAIbHOIO HaIpPSKEHUS.
Ecnu pacuenurens He 3aUTaH, BKIIOUYEHUE aBTOMATHUYECKOTO BBIKIIIOUATENS
HEBO3MOYXHO.

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

@) (@) @) 2l D2 ' 120 W4 B52054
1 3 5

)\ \ \ l

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

I>F=-{I>F-=-171>

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 (a) U ¢ OONOIHUMENbHBIMU COOPOYHBIMU
eounuyamu (6): HP — nesasucumulii pacyenuemav, PMH — pacyenumens MUHUMAIbHO20

HANPAJNCEHUS,; KC — xonmaxm CucHaluzayuu, BK — scnomocamenvuwiii Konmakm

Asmomamuueckue ewviknrouamenu cepuu BA04-36 npouzsoocmea
OAO «2nexmpoannapamy, 2. Kypck. OCOOEHHOCTH MOJIEIIU:
HIMPOKUI JUAIA30H YCTaBOK AJIEKTPOMATHUTHBIX PaCLEIUTEIIEH;
KHOIIKAa TECTUPOBAHUS MEXaHNU3Ma CBOOOHOTO PaCIICTIIICHUS;
YCOBEPIICHCTBOBAHHBIN JU3AMH;
YCTPOMCTBO 3aMpPaHUs BHIKJIFOYATENS B MOJOKEHUHN «OTKJIIOYEHOY;
HaJIMYMe KJIIEMMHBIX KPBILIEK.
Brixirouarenu npenHasHadeHbl ISl IPUMEHEHUSI B DJICKTPUUECKUX I1e-
sIX epeMeHHoro Toka yactotsl 50, 60 ['1 nanpsoxenuem 10 690 B ¢ pabounm
ToKoM 110 400 A 111 3a1IUTHI OT MEPErPy30K U KOPOTKUX 3aMBIKAHHM, JIJIS1 HE-
YacThIX ONEPATUBHBIX BKIFOUECHUN U OTKIFOYEHUH JIMHUM (10 TPEX B Yac).
PacmudpoBka ycinoBHOro 0003Ha4YeHHs aBTOMATOB IMPUBEJEHA Ha
puc. 2.79.
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BAQM-36- X_ X X_ 20 VX3
O0o3HaueHue Kiumarnueckoe
cepuun HCIIOJIHEHNE U

KaTeropus pas-
MEIICHUS

Yucio noJIrCcoB

3 — ¢ pacuenuTeIsIMHU TOKa Crenenp 3auThHI

K3;
4 — ¢ KOMOMHUPOBAHHBIMU
pacuenuTensiMu

JlomoITHUTEIFHBIC MEXaHU3MEL:
0 — OTCYTCTBYIOT;

5 — py4HOU TUCTaHLMOHHBIN
MIPUBOI;

6 — yCTpOICTBO JJisl 3alUpPAHUS

JlononHuTENBHBIE YCTPOMCTBA
(Tabm. 2.38)

1 — ¢ pyuHBIM IUPBOJIOM

Puc. 2.79. Cmpyxmypa ycrosnozo obo3navenus gvikirouamenei cepuu BA04-36

TexHuyeckne mapameTphl BhIKIIOUaTeNel JaHbl B Tabnumax 2.39, 2.40,
a MX 3alIUTHBIC XapaKTEPUCTUKHU IpuBeaeHbI Ha puc. 2.80-2.82. Koppekru-
POBKa HOMHHAJILHOTO pab0Yero ToKa BHIKIIOYATENCH Ha TEMIIEpaTypy OKpy-
KAIOUIEN Cpeibl BBIMOJIHAETCS B COOTBETCTBUU C puUC. 2.83.

Ta6numa 2.38
JononHuTtenbHbie ycTpoiicTBa BeikItouareneid BA04-36 (k puc. 2.79)
O06o3HaueHne BcnoMorarensHbie KOHTakThl | He3aBucuMBblid paciienuTenb
00 — —
11 2p+ 23 —
18 2p+ 13 +

Taobmuna 2.39

TexHu4yeckre XapakKTEPUCTUKN aBTOMAaTUUECKUX BBIKIIIOUATENEH cepun
BA04-36 6e3 TemoBbIX pacienurenei

HomunanbHas npeaenbaas Hanoob- Homunanenas Homu-
1ast OTKJIFOYAIOIIas CIIOCOOHOCTH 1, HanbosbIas HaJlpHAs
CU> | pxiTrouarommast cro- paGouas
Howmu- kA COOHOCTB, KA Howui- Ham-
OombImias
HaJbHbIC HaJIbHbIC
OTKIJIIO-
TOKH, A TOKH, A atomn
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

TexHn4yeckre XapakTEPUCTUKU aBTOMAaTHYECKUX BBIKIIIOYATENIEN CEPUN
BA04-36 ¢ Ten0BbIMU U 3E€KTPOMATHUTHBIMU PACLIEIUTENAMU

HaunmenoBanue
napameTpa

YuclneHHoe 3HaUCHHUE

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

YcTaBku 35ek-

TPOMAarHUTHBIX

pacuenurenes,
A

1000
1250
1500
2000
2500
3000
3200
4000

250 {300 400 |500(750

[IpenenbHas
KOMMYTallu-
OHHasl CII0CO0-
HOCTB, KA:

— TIpH HaIpPSI-
skeaun 400 B 3 6 18

— TIpH HaIMpsi-
sxeunu 690 B 3 4 10

HomunannHas
HauOoIbIIas
BKJIFOYAIOIIas
CIIOCOOHOCTB,
KA:

— P HaMpsi-
sxxeanu 400 B 4.5 ? 36

— TP Harpsi-
xxeanu 690 B 4,5 6 17

BrIkimrogatenu MOTYT OCHAIAThCsl BCIIOMOTATEIHHBIMA KOHTAKTAMU U
HE3aBUCHUMBIM pacienureneM (Tadi. 2.38).

[TapameTpbl U XapaKTECPUCTUKH BCIIOMOTATEIbHBIX KOHTAKTOB JIaHBI B
tabmurte 2.41.

HesaBucumslii pacuienutenb 00eCleurnBaeT OTKIIOYEHNUE BKJIIOYEHHOIO
ammapara TpH Iojade Ha BBIBOJBI KATYIIKA PACICIHUTENS HANPSHKCHUS I10-
CTOSTHHOT'O WJIY TIepeMeHHOro Toka. [llkana HOMUHAIBHBIX HAIPSKCHUI:

e 127,230,400 B nepemennoro Toka yactotsl 50 u 60 I';
e 24,110,220 B nocTossHHOIr0O TOKA.

134



Sel

t,C

1000 AL\

T\
100 A
NTSNIN —]
A\ NN 1 2
10 c =S

J(‘/
! ,} :
JIa

0, I === —

0,01
1 10 I/ Tyo

Puc. 2.80. Bpemsamokosvie xapakmepucmuku 8biKouameneti

BA04-36 na mok 100 A: 1 — 30na pabomol menno6o20 maxcu-
MANbHO20 PACYENUMEs MOKA, CHAMAS C XON0OHO20 COCMOHUSL;
2 — 30Ha pabomel MENI08020 MAKCUMALLHO20 PACYenumes moka,
cHAmas ¢ nazpemoz2o cocmosnusi; I, — yemasxa snekmpomazHum-
HO20 pacyenumensi mokda KOPOMKO20 3aMbIKAHUS

t,C

EEs

==k

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

1/ Lijou

Puc. 2.81. Bpemsamokosvie xapaxmepucmuKu 8biKouameneti

BA04-36 na mox 125 A: 1 — 30na pabomei mennoo2o maxcu-
MAbHO20 pacyenumeis MmoKd, CHAMAsL ¢ X0N0OHO20 COCMOSHUS,
2 — 30Ha pabomvl Meni06020 MAKCUMAIbHO20 PACYenumelis mokd,
CHAMAsL ¢ Ha2pemo20 cocmosnust, L, — ycmaska snekmpomazHum-
HO20 pacyenumelisi MOKA KOPOMKO20 3AMbIKAHUS



f, ¢

1000 I\

100 QJ%

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

Puc. 2.82. Bpemamokosvie xapakmepucmuxu gviknoyamenet BA04-36 na moxu
160, 200, 250 A: 1 — 30na pabomer menioso2o MakCUMAibHO20 PACYENnUmes mokd,
CHAMAsL ¢ XOI0O0OHO20 COCMOSAHUSL; 2 — 30HA PAOOMbL MENI08020 MAKCUMAILHO20 PACYe-
numes MoKa, CHAMAsL ¢ HA2Pemo2o coCmosius, 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 evikniowameneti BA04-36
om memnepamypul OKpysHcaroujeli cpeobsl
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TexHuueckue XAPAKTCPHUCTHUKHU BCIIOMOI'aTCIIbHBIX KOHTAKTOB

Ta0muna 2.41

HaumenoBanue napa-
MeTpa

O0o03HaUYeHHE WU YUCICHHOE 3HAUCHUE

Kareropust npumenenus

AC-15* (mepeMeHHBIH TOK)

JC—13 (moCTOSTHHBIN TOK)

HomuuaneHOE Hanpsi-
J)KeHue, B

48

110

220

380

24

110

220

HomuuaneHOE Hanps-
KEeHHUe n3oasauuu, B

400

HomunaneHerit pado-
Yl TOK, A

1,5

1,3

0,5

VY CIOBHEIN TEIUIOBOU
TOK, A

HomunanrsHast Momi-
HOCTb, BT

200

330

330

380

100

140

110

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

He3aBucuMelii paciienuTenb BBI3BIBACT PACICIUICHNE B TIOOBIX pabodmnx
YCJIOBHSAX, KOTJla NUTAIOIIEe HANpsKEHUE OcTaercs B mnpenenax or 70 mo
110% nHoMuHaIbHOrO. HOMMHAIBHBIN PEXUM PabOTHI HE3aBUCHMOTO paclie-
MATENIST — KPAaTKOBPEMEHHBIN, ISl UCKJIFOUCHHS €0 MOBPEKICHUS PEKOMEH-
JyEeTCsl UCTOJIb30BaTh €ro TOJBKO B KOMOMHAIIMU C OJIOK-KOHTAKTOM, KOTO-
pBIii CHUMAaeT HaNpsHKeHUE ¢ KaTyHIKH HE3aBUCHUMOTO PaCLENUTENs MOcie
cpabaThIBaHUS aBTOMATUYECKOTO BhIKItoUares (puc. 2.84).

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

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

I
!
,'H—n

Pacnenurens He3aBUCUMBIN

S2

S2.1

S2.2

|
,}/13
|

|
21
I

ol

14!

2!

Puc. 2.84. Cxema snexmpuueckas npuHyunuaibHas GbIKII04aAmens nepemenHo2o
MoKa mpexnoocHo2o ucnoinenus BA04—-36 ¢ nesasucumvim pacyenumenem u
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CoOcTBEHHOE BpeMs OTKJIFOUEHUS BBIKIIIOUYATENS IPU HOMUHAIIBHOM TO-
K€ C MOMEHTA [10JJa4¥l HOMUHAJIBHOIO HAIPSKEHUSI HAa BBIBOJBI KAaTYIIKU HE-
3aBUCHMOro pacuenurens He oonee 0,04 c.

MouHOCTB, 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 nuskosonremmuou annapamypul «Konmaxmopy. Pac-
CUUTAaHBbI JJISI SKCIUTyaTallMu B 3JIEKTPOYCTAHOBKAX C HOMUHAJIbHBIM HaIps-
xeHueM 10 660 B nepemennoro toka yactoroit 50, 60 ' u 220 B mocrosin-
HOro TOoKa. Jlomyckaercsi MCIOJb30BaHUE BBIKIIOUATENICH JJIsI HEYACTHBIX
MPSAMBIX MyCKOB aCHHXPOHHBIX 3JIEKTPOABUTATEIICH.

PacmudpoBka ycnoBHOTO 0003HAUEHUS BBIKIIOYATENCH TaHHBIX MOJIE-
JIer 1aHa Ha puc. 2.85.

ABTOMAaThl UMEIOT TEIUIOBBIE U 3JIEKTPOMArHUTHBIC MaKCUMalbHbIE pac-
LENUTENIA TOKA JIJISl 3alUThl B 30HE TOKOB MEPETPY3KU U KOPOTKOTO 3aMbIKa-
HUS1, MOTYT OCHAILIATHCS TOJIBKO JIEKTPOMArHUTHBIMU PACLICTIUTEISIMU, & TAKKE
BBIMTyCKaThCsl 0€3 MaKCUMAJIbHBIX pacrienuresielt Toka. OCHOBHBIC MapamMeTphbl
BBIKJTFOUATENIeH TPUBEICHBI B Tabnuiax 2.42—2.44, a 3allUTHBIC XapaKTepUCTH-
k1 Ha puc. 2.86. KoppekTrpoBka HOMMHAIBHOTO pab0Yero TOKa BBIKITFOUATENICH
Ha TeMIIepaTypy OKPY>Karollel Cpe/ibl BHIOIHSAETCS Mo puc. 2.87.

BrikirouaTenu ¢ TEMJIOBBIMH MaKCHUMaIbHBIMU PACIEHIUTEISIMUA TOKa
MpU OJTHOBPEMEHHOMN HArpy3Ke BCEX MOJIFOCOB:

a) HE JIOJDKHBI cpabaThiBaTh B T€YEHHE BPEMEHHM MEHEe 2 4acoB, a Ha
HOMHHaJbHbIE TOKU 16; 20; 25; 31,5; 40; 50 A MeHee oAHOTO Yaca Ipu Hava-
JIe OTCYETA C XOJOIHOr0 COCTOAHUSA 1IpU TOKE 1,05-7, pacys

0) momKHBI cpabaThIBaTh B TEUEHHWE BPEMEHU HE Oojee 2 4acoB, a Ha
HOMMHAJIBHBIM TOK 10 63 A He OoJiee 0AHOTO Yaca MpU Hayaje OTcueTa ¢ Ha-
rpeToro coctosHus (Tokom 1,05-1; puey B TEUEHHME OBYX HIIM OJHOIO 4aca)
npu:

e T1OKE 1,351, pacy JJIS1 BBIKIIFOYATENEH HA HOMMHAJIBHBIA TOK 110 63 A;
e TOKE 1,25y pacy VIS BBIKIIFOUATEIEH HA HOMUHAJILHBIN TOK CBBILIE 63 A.

VYcraBku 1o TOKY cpabaThiBaHUs BBIKIIOYATENIEH C 3JIEKTPOMArHUTHBI-
MU PACHENUTENSIMA TOKA MPU MPOTEKAHUU TOKAa MO OJHOMY, JIBYM U TPEM
noJirocaM ykaszanbl B Tabnumax 2.42 u 2.43. OTKJIOHEHUSI YCTaBOK AJIEKTPO-
MarHUTHBIX MaKCUMAaJIbHBIX pacIleluTeIeH TOKa B BBIKIIIOUATENIC, HE OBIB-
IIEM B dKCIUTyaTauu, He npesbimaet +£20%.

BrikirouaTenu A0OMycKaloT MOBTOPHOE BKJIIOUEHHE IMOCE OTKIHOYEHUS
TOKOB TEPErpy3KH WWIM KOPOTKOTO 3aMblKaHUs dYepe3 BpeMs He Oosee
3 MHUHYT.
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BAXX XX XX XX XX XXXX:

BA BykBenHoe 0003Ha4YeHHe Buaa annaparta: BA.

XX JIByX3Ha4YHOE YHCJI0. Y CI0BHOE 0003HaYeHHe HOMepa cepuu: 04; 06.

XX JIByX3Ha4YHOe Y1 CJI0. Y CI0BHOE 0003HAa4YeHHe HOMHMHAJIBHOIO TOKa: 36
JAByX3Ha4uHOE 4YNCI0. Y CJOBHOE 0003HAYEHUE YHUCJIA TTOJHCOB U
KOJIMYEeCTBAa MAKCHMAJIbHBIX pacuenuresieil TOka B KOMOMHAIIUM €
HCIOJHEHHEM MAKCHUMAJIBHBIX pacuenureseil TOKa M0 30He 3alllUThI:

3 mosroca 6e3 MakCHUMAaTbHBIX pacienuTeneil Toka 30;

XX 3 momroca ¢ paclenuTeNsIMU B 30HE TOKOB KOPOTKOTO 3aMblKaHus 33;

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

2 nosntoca 0e3 MakCUMalIbHBIX pacuenuTeneii Toka 80;

2 moJroca ¢ paclenuTesiMUA B 30HE TOKOB KOPOTKOTO 3aMbIKaHUs 83;

2 moJiroca ¢ paclenuTeNsIMU B 30HE TOKOB neperpy3ku u K3 84.
JIByX3Ha4YHOe YN CJI0. Y CI0BHOE 0003HAYEHHE UCIIOJTHEHHS 110
AOMOJIHUTEJIbHBIM COOPOYHBIM eINHULIAM:

XX 0e3 JIONOJHUTEIIBHBIX COOPOUHBIX enuHuIl — 00;

CO CBOOOJHBIMH KOHTaKTamMu — 11;

CO CBOOOJHBIMU KOHTAaKTaMHU U HE3aBUCUMBIM paclenurenem — 18;

C HE3aBUCUMBIM paclenurenaem — 12.

Hudpa. YcioBHoe 0003HaAYeHHE UCTIOJTHEHUS 10 BHAY NPUBOIA U
€rnocoda yCTAHOBKHU BBIKJIHYATEJIA:

CTallMOHAPHBIN C pyYHBIM IPUBOJOM — 1;

CTAllMOHAPHBIN C ANEKTPOMATHUTHBIM MPUBOIOM — 3;

X BBIJIBUYKHOM C pYYHBIM JTUCTAHIIMOHHBIM TPUBOJIOM — 5;

BBIJIBUYKHOM C 3JIEKTPOMarHUTHBIM PUBOJOM — 7;

BpYOHOU C PyYHBIM IIPUBOJIOM — 2;

BPYOHOH C AJIEKTPOMAarHUTHBIM IPUBOJIOM — 9.

Hudpa. YciaoBHoe 0003HAYEHUE UCTTOJTHEHHUS 10 TOMOJHUTEIbHBIM
MeXaHM3MaM:

oTcyTcTBYIOT — 0]

X PYYHOHM JUCTAaHUMOHHBIN MPUBOJ JIsI ONEPUPOBAHMS YEpE3 IBEPh
pacrpenycrpoicrsa — 3;

YCTPOMCTBO AJis1 OJIOKUPOBKHU MOJIOKEHUS «OTKIIOYCHO»
BBIKJTIOYATENSl CTALIMOHAPHOTO U BPYOHOT'O UCIIOJIHEHUS C PYYHBIM
IPUBOJIOM — 6.

JByX3Ha4YHOE YHCJI0. Y CI0BHOE 0003HAYCHHE CTENEHU 3allUThI
BBIKJII0YaTeJIsA:
XX P20 —20;
IP0OO — 00.
ByxBa(bl) u nuudpa. YcjoBHoe 0003HAYECHHE KIUMATHYECKOT0
HCIIOJIHEHHSA
20K 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

= v o o VYcTaBKHM 10 TOKY Cpa- | VcraBku 10 ToKy cpabatsl- | [IpenenbHas koMMyTalMoHHas cCHOCOOHOCTh, KA
E e< |g¢g 2 25 % OaTBIBaHUS IEKTPO- | BaHMs MaKCHMAaJIbHBIX pac- s
5 ;E % 2 5 5 >§ § 5 < | MarHMTHBIX MakcH- |uenurenei Toka npu K3 st | JleficTByromiee 3HaYCHUE B N g o % : o
% %5 E 5 = S o 83*; MaJIbHBIX paclienuTe- | NCTOMHEHMS BRIKIIOUATEI | MepPeMEHHOr0 TOKa MPH Hampsike- | g5 £3
= S |sSES = | 8 Z & | neif roxa npn K3, A, B |0€3 TCIUIOBBIX PacLEIIUTENeH| Huu 1 kod(GUIHEHTE MOIIHOCTH A =223
= =S5 |E¢ 5 ZCE P enu TOKa, A, B IICTTH E=g0
= | 52 |2 S |2 EF = — E8gx=8
SRR T R R e o nol o | 3808 | coso | 6608 | cosp =" E 2"
- 250 250
o 300 300
80 il 400 400 3! 0,8 3% 0,8 8
2 500 500
=3 630 630
=g 1o 250
25 20
=EN 25 300 3%! 0,8 32 0,8 _
o g6 31,5 400 6*' | 07 | 42 | 08 _
4 S E 40 400 750 800 20* 0,3 10* 0,5 35%3
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 40"
Q %
400 ) = 400 4000 | 2500 4000 2500 T I 0,5 o

* IS BblKﬂ}O‘laTeﬂeﬁ C TCIIJIOBBIMHU MAaKCHUMAJIbHBIMU pacuennTenﬂMu HOMHHaJ’leblﬁ TOK BBIKJIHOYATCIIA onpe)lenﬂeTca HOMHHAJIIBHBIM TOKOM TCIIJIOBOI'O MaKCH-
MIaJIBHOI‘O pacuenuTens; Ui BEIKITIoYaTese 0e3 TeIUIOBBIX MaKCI/IMaJIbglbIX pacuenurenei HOMHHEUIL}HLH?I TOK BBIKHIO‘IaTeﬂszl pagex 80, 250, 400 A;1
** — O-II-BO-II-BO (nBa umkia ¢ may3oit 15 muayT Mexay Humn); *~ — O—I1-BO (may3a 180 c); *° — B uncnurene, kak *°, B 3HaMeHarese, Kak * .
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Brikmouarenu BA06—36 ¢ MakCUMalIbHBIMU PACLIENIUTEIISIMA TOKA

Taomuna 2.43

w | e o, VcTaBKu 10 TOKy Cpa- | Vcrasku 1o ToKy cpabatel- | [IpenenbHas KOMMyTalMOHHAs CHOCOOHOCTh, KA
S| 2<|g¢g gleg g OaTBIBAHMS DJIEKTPO- | BAHMS MAKCHMAJIBHBIX pac- .
§ ’E 218 = § = %<C MArHUTHBIX MaKCH- | IienmTeseii Toka npu K3 st Aeiictyloniee sHaueHne B ue- | [pu HANPsOKHEHH T10-
S| ES8|ZE x| BE |2 =&, MATBHBIX DAC | vemonmenmst Barcmouarens | W HEPEMEHHOTO TOKA PH Ha- | CTOSHHOIO TOKA H I10-
E|l28|Eegl & &g S5 pacienure .| TpsoKkeHud U Kod(dHIMeHTe |CTOSHHOU BpeMEHH He
£ SZ|SE&| o |8 2 & 2| neirokanpu K3, A, B |0e3 TemoBEIX pacuenuTencii P Somee 0,01
2 E S| S g S E gzt nenu ToKa, A, B TIeNH MOIIHOCTH onee 0,01 ¢
E 2 = = § = 2 “E § TIEPEMEH- | MOCTOSIH- | [IEPEMEHHOIO | IIOCTOSHHOIO | 30 o coso | 660 B | cosp | 220B 440 B
HOTO TOKa | HOTO TOKA TOKa TOKa
250 250
= 300 300
80 | 2 400 400 3108 | 3% | 08 8 5
S X 500 500
=N 630 630
Q
5 2 16 250
g E 20
© e g 25 300 3# 108 | 3* | 08 40* 35%
& e 8 |h, 3315 400 6 | 07 | 4% | 08
= £ m 40 400 750 25%2 | 025 | 10%* | 0,5
= 52 50 500 1000 800
250 | 8% 63 750 1250 1000
2 = 80 1000 800 1500 1250
m A 100 1250 800 2000 1500
o 125 1500 1000
e’ 160 2000 1000
N 200 2000 1250
250 3000 1500

* — IS BBIKJIFOYATENICH C TCIJIOBBIMM MaKCHMAJIbHBIMU PACILEHHUTEISIMA TOKA HOMHUHAIBHBIN TOK BBIKIFOYATEIIS ONMPEACISIETCS HOMUHAIBLHBIM TOKOM TEILIOBOTO
MaKCHMAJILHOTO PACUENUTEIIs TOKa; 1Uist BEIKJTFOUATENICH O€3 TEIUIOBBIX MAaKCUMAITLHBIX PAacllEUTEIe TOKa HOMUHAIIBHBIN TOK BBIKITIOUaTes paBeH 80, 250 A;
** — O-I1-BO-II-BO (zBa nukia ¢ may3oi 15 MHHYT MeXITy HUMH);

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




Taomuna 2.44

Brixmouarenu BA04-36 u BA06—36 6e3 MakcUMalIbHBIX paclienuTenel Toka

o HomunnansHoOe Ha-
HoMuHaNLHEBIN TOK o
Tum BeIKTIOYATENS MIPSKCHUE TIIABHOM Yuc1o MoJIICoB
BBIKJTFOYATEIS, A
uemnu, B
250 Jlo 660 B
BA04-36 440 HepPEMEHHOTO TOKA
gacToThl 50, 60 I'1; 2u3
BA06-36 250 10220 B
IIOCTOSIHHOTO TOKAa
100007y
6000 5,
4000 H4-\
2000 \-\
1000 —\
600 o —
400 \
200 \\ 1
100 % X —
60H ™N—
o 40 X N N
;‘“ 20 \\ \\ / \\
Z 10 AN N
E 6 N
ﬁ 4 AN 3 N
< N[/ N N
gl 5 N N
5 2 NN
1 N
2 06
2 04
a N
0.2 :
0,1
0,06 .
0,04 -
4
0,02 3 // N
0,01 =
0,006
11,2 v 2 3 4 56 8101520 30 50 70

—
1,05 _—
KpaTHOCTB TOKa HArpy3Ku K HOMUHAJIbHOMY TOKY TCIIJIOBOT'O

pacuenurenst I/ Iy pacy

Puc. 2.86. Bpemamorxossie xapakmepucmuku omraoueHus 8blKaoyameeu
BA04-36 u BA06-36: 1 — xapakmepucmuxa, cHAMAs ¢ X0J100H020 COCMOAHUSA, 2 —
Xapakmepucmura, CHAMAsl C Ha2pemozo coCmosanus, 3 — 30Ha pabomul 31eKMpo-
MA2SHUMHO20 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 HoMuHAIbLHO20 MOKA 8bIKIIOYaAmMes (pacyenumenst), Gvl-
PANCEHH020 8 KPAMHOCMSX K HOMUHAIbHOMY moky npu 40 C, om memnepamypol
OKpyHCcaloueli cpedvl

BrikmroyaTenu M3roTaBiavMBarOTCS CO CIEAYIOIIMMU JOTOJIHUTEIbHBIMU
COOPOYHBIMU €AMHUIIAMM:

®  C HE3aBHCHUMBIM PacCICIHUTEIICM,

®  C PYYHBIM IIPHBOJIOM;

® C PYYHBIM JUCTAHIIMOHHBIM IPUBOJIOM JUIS ONEPHPOBAHHS dYepe3
JIBEPh paclpeIeIUTSILHOTO YCTPOMCTBA,

®  C 3JIEKTPOMArHUTHBIM IPUBOIOM;

e O CBOOOJHBIMHU KOHTAKTaMH.
CoueTaHus JOMOJHUTEIBHBIX COOPOYHBIX SAMHHUIL IIPUBEACHBI B Ta0IUIE 2.45.

Ta6muma 2.45
CoueTaHus TOMOTHUTEIBLHBIX COOPOYHBIX €AUHUIL BeIKTIOUaTeaei BA04—-36
u BA06-36
O06o3HaueHne CB0OOIHBIE KOH- HeszaBucumerii Hanuuwue snexkrpomar-
(cm. puc. 2.85) TaKThI pacuenureinb HUTHOTO IIPUBOJA
00 — — —
11 23+ 2p — —
18 13+ 2p + —
11 23+ 1p — +
18 I3+ 1p + +
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HeszaBucumelii pacuenuTenb 00eCleunBaeT OTKIIFOYCHUE BBIKIIOYATEIIS
MIPY T0JIau€ Ha BBIBOJIbI €r0 KATYIIKH HAIpPSHKEHUSI MOCTOSTHHOTO MJIM OJHO-
da3Horo nmepeMeHHoro Toka. OH paccyuTaH I pabOThl TP HOMHUHAIBHBIX
HanpsHKEHUSIX :
e 110, 127, 220, 240, 380, 400, 415, 550, 660 B nepemeHHOr0 TOKa
yactoTou 50 I'1;
e 24,110,220 B 1ocTossHHOTO TOKA.
Jlonmyctumbie kojiebanusi padouero HanpspbkeHus ot 0,7 10 1,2 oT HOMUHAIb-
HOTO. Pexxum pabGoThl pacuenuTeisi — KpaTKOBPEMEHHBIN, TTOJTHOE BpEeMSs OT-
KJTFOUCHUS LICTIM BBIKJIIOYATENIEM IMPU HOMHHAIBLHOM TOoKe — He Ooiee 0,04 c.
CB0oOOIHBIE KOHTAKTHI MOTYT paboraTs npu HanpsbkeHuu ot 0,7 mo 1,2
OT HOMHUHAJIbHOTO, B MPOJOJDKUTEILHOM PEKUME JOMYCKAIOT HArpy3Ky TO-
KoM 110 4 A.
[IpuHnMnuanbHas AJIEKTPUYECKas CXeMa BBIKJIIOYATEISl C JOMOJIHU-
TEIHHBIMU COOPOYHBIMY €IMHUIIAMHY TPUBEICHA HA pHC. 2.88.

S2
1 o1 03 o5
e RN
AV AV e —— — — — —— — e -
7
= 77
5
I =
— — —_ >
2 04 6 K
————————— — 4+ = om
A EE R RS
C pacuenutenem nesapucumeM K| O O O O O O O O [y
I 2 3 4 5 6 7 8
o al 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 svikatouamens BA04-36
uw/unu BA06-36 cmayuonapro2o ucnonnerus ¢ 0ONOJIHUMENbHbIMU COOPOUHBIMU
eouHuyamu

Asmomamuueckue svikntowamenu cepuu BA0S. O0ume cBeneHust 06 aB-
TOMaTax JaHHOW MOJCNIH, a Takke MH(OpPMalMs O BBIKIIOYATEISAX C DJICK-
TPOHHBIMH MAaKCUMaJIbHBIMH PACIECUTEISIMHU TOKA aHa B pazjene 2.1.
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[TapameTpsl BBIKITIOUATENICH, OCHALIEHHBIX TOJIBKO 3JIEKTPOMArHUTHBIMU
paclenuTeNsIMU TOKa, MpeACcTaBieHbl B Ta0uie 2.46. OTKIOHEHHE YCTaBOK
M0 TOKY B BBIKJIIOUATENSAX, HE OBIBIIMX B OJKCIUTyaTalldd, HE TPEBBIIIACT
+20%. [Ipu mpoBepke CeNeKTUBHOCTH CpabaThIBaHHUs alapaToB MO0 BPEMEHU
CIIElyeT OPUEHTHUPOBATHCS HA 3alIUTHBIE XapaKTEPUCTUKH, MPUBEICHHbBIE HA
puc. 2.9, 2.11 u 2.13 (ycraBku 3J€KTpOMarHuTHoOro pacuenurens). [lonHoe
BpeMsl OTKJIIOYEHHUS IIEMU BBIKIIOYATENIEM M0 KaHalTy AJIEKTPOMATHUTHOTO
pacuenurens He nipesbimaet 0,04 c.

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

Asmomamuueckue gvikirouamenu cepuu BAI13 (tabdn. 2.48) mpenHasHa-
YeHbI I OTKJIFOUEHMS 3JIEKTpUYEeCcKuX Lemnei npu neperpyskax u K3. Oc-
HOBHOE Ha3Hau€HHE — 3alluTa KalOenel, MpOBOJOB U 3JEKTPOABUIATENEH.
PacmmmdpoBka ux ycimoBHoro o0o3HaueHusi naHa Ha puc. 2.89. Bpems ot-
KJIFOUEHHUS BBIKJIIOYATENIECH MPHU HEIITATHBIX CUTYALMSIX HE MPEBBIILAET yKa-
3aHHOTO Ha puc. 2.90 u 2.91. ABTOMATHI C 3JIEKTPOMATHUTHBIMHU paCLIEIUTE-
JSIMU HE OTKJIIOYAIOTCS MPU TOKaxX MeHbIIe Wi paBHbIX 0,8 TOKa yCTaBKH U
HaJIe)KHO OTKIHOYArOTCS 1pu [ > 1,2-Iy¢;. BBIKIOYarenu ¢ 3JIeKTpOMarHur-
HBIM PacUENUTENIEM C TUIPABIMYECKUM 3aMEJICHUEM CpadaThIBaHUS MPH
TeMIiepaType okpysarouen cpezst (20 = 5)°C:

® B XOJIOJHOM COCTOSIHUM HE OTKJtouarotcs npu Toke 1,05:1,,, B Teue-
HUE OJIHOT'O Yaca;

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;

®  OTKIIOYAKOTCS 0€3 BBIAEPKKH BpEMEHHU (BpeMsi cpabaThiBaHUsS HE 00-
nee 0,04 c¢) npu Toke 1,2 ToKa yCTaBKHU.

W3 1OMOMHUTENbHBIX YCTPONUCTB BBIKIIOYATENIM OCHAILAIOTCS CBOOOI-
HBIMU KOHTAKTaMH M HE3aBUCHUMBIM paclenuTesem (tadi. 2.49).

CB0OOO/IHbIE KOHTAKThl JOMYCKAlOT B MPOAOKUTEIIBHOM pPEKUME Ha-
Ipy3Ky TOkoM 2,5 A.

HezaBucumplii paciienuTens OTKIIOYACT BBIKIIOYATENb MIPU HANPSHKEHUN
ot 70 no 120% HOMHHANIBHOTO 3HAYEHHMSI, BpEMS OTKJIFOUEHUSI HE MPEBBIIAET
0,05 c. HomMuHanbHOE HanpshKeHUE KaTyIIKA HE3aBUCHUMOI'O PACLIEITUTENS:

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 gacToThl 50 u 60 'ty mm 48, 110, 220 B mocTossHHOTO TOKA.

[IpuHUMnManbHAs SIEKTPUUECKAs CXeMa TPEXIOIIOCHOTO BBIKIIOYATENs
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 DJIIEKTPOMArHUTHBIMUA MaKCUMAJIbHBIMU PACIIEUTENSIMH TOKA

4

Twun BBIKIIOYATEIIS BA08—-0401 BA08—-0631 BA08—-0801
HcnoHeHNE BBIKITIOYATEIS 110 BEIIMYHHE
npeeIbHON KOMMYTAIMOHHON CTII0C00- H I1 B H II B H II B
HOCTH
HoMmuHanbHBIM TOK BRIKIIIOYATEN, I, A 400 630 200
pu temneparype 40°C
HomunansHoe pabouee Hanpsokenue, U, B 380, 660
Yacrorta, I'1g 50, 60
HomuHnansHOE HanpspKeHUE U30JIALNH,
750
U, B
HomuHansHOE UMITYJIBCHOE BBIACPKU- 8
Baemoe HamnpsbkeHue, Uiy, KB
HommHasbias npeaeibas | yq0 g 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
HomuHnanbHb1# KPATKOBPEMEHHO BBIIEP- | 10 20 10 20 10
JKMBAaeMEBIN TOK, Iy, KA
YcTaBku HeperyampyeMoro anekrpomar- | 20; ;(5)’ 15;
HUTHOTO PACLENUTEI TOKA MO TOKY KO- 25; |8;10;12; 15| 4;6 25f 8;10; 12 4;6 20; 8;10;12 [2;4;6
POTKOTO 3aMbIKaHUsl, B KPATHOCTH K 1, 32 3 2’ 25




Taomuna 2.47
ABtomarnueckue BoeIkIrouareau 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 pabodee Ha- wacrora, I 50, 60
npspxkenue, U, B
MOCTOSIHHOTO TOKa 220, 440
HomunansHoe Hanpsbxkenue uzosrsanuu, U;, B 750
HomuHansHOe UMITYTbCHOE BBIJIEPKUBAEMOE 3.0
HanpsokeHue, Uiyy, kKB ’
JlunamMuueckasi CTOUKOCTbh, KA (aMIUTUTYJHOE 55
3HAYCHHE)
HomuHanmsHbIi KPaTKOBPEMEHHO BBIZICPIKHBAC- 20 20 20
MBI TOK, Icy 3a 1c, KA
Taomuna 2.48
Texuuueckue XAPAKTCPHUCTUKHU aBTOMATHYCCKUX BBIKJIIOYATEICH
cepuu BA13
HAMMEHOBAMNE {5 5 1359 22(BA13-29-23|BA13-29-32|BA13-20-33[BA13-25-32
napamerpa
Uwucno moiocoB 2 3
Homunansnemii | 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
HomunansHOE
HanpspbkeHue, B:
— MepeMeHHoro 660 660 1140
TOKa
— MOCTOSIHHOTO 400 o o
TOKa
VYcraBka 1o TOKy
B 30He K3, I/1iom
— TCPCMCHHRIH 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 —

O0o3HaueHue
THUIIA

O0o03Ha4YeHe HOMUHAILHOTO
TOKa armapara:

25-25A

29-63 A

Yucao moocos: 2; 3

Bua MakcMManbHOTO pacIienmuTesst:

2 — 3JIEKTPOMArHUTHBIN;

3 — 3JIEKTPOMAarHUTHBIN C TUAPABINYECKUM
3aMeNIeHHeM cpabaTbIBaHUS

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

1p;

TEJIlb;

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

12 — He3aBHCUMBIN paclenu-

18 — He3aBUCHUMBIN pacLEenUTelNb
1 cBOOOAHBIN 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 : \ \‘\\
M I \ \
0,1 \ Q\\\
: \
0,01 HE RN

143 5 7 9

11 13 15 /1

HOM

Puc. 2.90. Bpemamoxosvie xapakmepucmuxu svixmoyameneti BA13 ¢ euopasiuye-
CKUM 3ameonieHuem cpabamuoléanus ¢ ycmaskou 12 -1,,,.: I — npu memnepamype ox-
pyacaroweti cpeovt 20 °C; 11 — npu memnepamype oxkpyaicaiouseti cpedwt 40 °C
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Puc. 2.91. JJonycmumvie nepeepysku eviknouamenet BAl3 ¢ anekmpomacnumuimu
pacyenumensimu. I — 20 °C 6 xonoonom cocmosinuu; Il — 40 C 6 nacpemom cocmosanuu

Tabnuua 2.49

TumoncnoIHEHU aBTOMAaTHYECKUX BhIKITFouareyieii BA13 mo qonosiHuTENb-
HBIM YCTPOHCTBaM

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

Puc. 2.92. Dnexmpuueckas cxema sviknouamens BA13

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

Asmomamuueckue evikitouamenu cepuu BAI16 (tabn. I11.1) BbImycKa-
I0TCSI HAa HOMMHaJbHbBIE TOKH 6,3; 10; 16; 20; 25 u 31,5 A. HomuHanbHbIe yc-
TaBKH 10 TOKY Cpa0aThIBaHUS AJIEKTPOMArHUTHOTO PACIETIUTENSI COOTBETCT-
BeHHO paBHbI 95; 140; 225; 280; 350 nu 440 A. 3ammTHass XapakT€pUCTHKA
TEIUIOBOTO PACLENUTEISI TPUBEACHA HA puc. 2.94.

Asmomamuueckue gviknouyamenu cepuu BA19 (tabn. 111.1) npeanasna-
YEHBI ISl 3aLIUTHI SJIEKTPUUECKUX YCTAHOBOK OT TOKOB MEPETPY3KU U TOKOB
K3 B nemsix nepeMeHHOro Toka. MIMEIOT 0JIMH 3aMBIKAIOMINN U OJUH Pa3Mbl-
KAIOIUH BCIIOMOTaTeIbHbIE KOHTAKTHI.

Asmomamuueckue evikmouamenu cepuu BA21 (tabn. 2.50). OcobeH-
HOCTh ATUX BBIKIIIOUATEIEH — HAJMYUE DJECKTPOMArHUTHOTO PACIEHUTENS C
THJIPABIMYECKUM 3aMe/JIeHHeM cpabaTbhiBaHMs B 30HE TOKOB IEPErpy3KH,
KOTOpBbIN coueTaeT (YHKIHMH JBYX KIACCUYECKUX paclenuTesied MaKcCH-
MaJIbHOT'O TOKa!

® ISl 3alIUTHI OT TOKOB MEPETPY3KU — QYHKIIUU TEIJIOBBIX;
® IS 3alIUTHI OT KOPOTKUX 3aMBbIKAaHUHN — (DYHKIIUHU SJIEKTPOMArHUTHBIX.
BrikitouaTenu u3roTaBiMBalOTCsS TPEX TUIIOB:
e BA21-29 — co cpeaneli OTKIIIOYArOIIEH CIIOCOOHOCTBIO;
e BA21-29B — ¢ nOBBIINICHHON OTKIIIOYAIONIEH CIIOCOOHOCTEIO;
e BA21-29T — nnst TOpOACKOTO 3JEKTPUGUIIMPOBAHHOTO TPAHCIIOPTa
(OTHOTIONIOCHBIE B TPEXIIOIOCHOM Ta0apuTe).
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Puc. 2.93. Bpemamorxosbie xapakmepucmuku OMKIH0OYeHUs.
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Puc. 2.94. Bpemamorosvie Xxapakmepucmuku OmKI0YeHUs.

menno8oco pacyenumers gviknouamens BA16



TexHuueckue XAPAKTCPHUCTHUKHN aBTOMATHYCCKHUX

BbIKIIIOYaTene cepun BA21

Taomuna 2.50

HaumeHnoBanue napa-
MeTpa

BA21-29T

BA21-29

BA21-29B

BA21-29T

Yucino norocoB

1

1 | 2] 3

2 | 3

HomunaneHbll TOK pac-
MenuTens, 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:

— MMEPEMEHHOT0 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
MOCTOSIHHBIN 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 CLIOCOOHOCTD, KA
— B LIENU IEPEMEHHOTO
TOKa

380 B

660 B
— B IIEITH ITOCTOSSHHOTO
TOKa

240 B

440 B

600 B

10

20

28

10

Hanmune ncnoiHeHMit:
— 0€e3 cBOOOIHBIX KOH-
TaKkTOB
— €O CBOOOIHBIMH KOH-
TaKTaMHU

13, 1p

23, 2p
— C HE3aBUCHMBIM pac-
LIEIUTENIEM U CBOOO-
HBIMH KOHTAaKTaMH

HP + Ip
HP + 13, 2p
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OcHOBHOE Ha3HAUYEHHE — 3alIUTa KaOesei, MPOBOOB U JIEKTPOABUTATEICH.
PacmudpoBka ycioBHOro o003HaueHUs BBIKITIOUYATENe naHa Ha puc. 2.95.
BpemsaToKOBbIE XapaKTEepUCTUKH U JIOMYCTUMbIE BPEMEHA MEPErpy3KU aBTO-
matoB BA21 uzobpaxkens! Ha puc. 2.96 u 2.97, cooTBeTCTBEHHO. BhIKITIOUa-
TEIU C BJEKTPOMArHUTHBIMHU PACIEHUTEISIMU C THIPABIUYECKUM 3aMeljie-
HUEM cpabaThIBaHUS C XOJIOJHOTO COCTOSIHUS PU OJITHOBPEMEHHOU Harpyske
BCEX IOJIOCOB U TEMIIEpaType OKpyxkaromiei cpeast 25 £ 10°C:

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

e  OTKJIIOYAKOTCS 3a BpeMs He Oosee 30 mMunyT npu Toke 1,2-10, — AJis
BBIKJTIOUATENe ¢ yCTaBKOU 1210y, 4+lyon ¥ TIpU TOKE 1,350y — JUIS1 BBIKIIIO-
qyaTeNen C YCTaBKOU 6-1oy;

a MpU Harpy3Ke KaKJ0ro MOJ0ca B OTACIBHOCTH TOKOM:

o 6,y OTKIIOUAIOTCS 3a BpeMs OT 3 10 20 ¢ — JJia BBIKJIIOUYATENICH ¢
yCTaBKOU 120y

e  3-I,0y OTKJIIIOUAIOTCS C BBIIEPIKKON BpeMEHH OoJiee 3 ¢ — JJIs BBIKIIIO-
qyaTeNen ¢ YCTaBKOU 6-1yoy;

o 2.[.n OTKIIOUArOTCS 3a BpeMsi oT 40 1o 200 ¢ — 1715 BBIKJIFOYATEIIEH C
yCTaBKOU 410y

W3 1OMOMHUTENbHBIX YCTPOMCTB BBIKIIOYATENM OCHAILAIOTCS CBOOOI-
HBIMU KOHTAKTaMH M HE3aBUCHUMBIM pacuenutesnem (tadi. 2.51).

KoMmyTupyembiii ¢cBOOOJHBIA KOHTAaKTaMU MUHUMAJIBHBIA TOK COCTaB-
nset 10 MA nipu Hanpsixenuu 24 B.

[Ipn HOpMAaNBHBIX YCIOBHUSX PAaOOThI BBIKJIIOYATENM C HE3aBUCUMbBIMU
pacrenuTessiMu cpabaTeiBatoT nipu HampsibkeHuu oT 70 mo 120% ot HOMH-
HanbHOTO: 24, 36, 48, 110, 127, 220, 380, 400, 415, 440 B. IIpumep smek-
TPUYECKOW cXeMbl BbIKItOuUaresned BA21 ¢ He3aBUCHMBIM pacLEenUTENeM
IIpUBEJIEH Ha puc. 2.98.

Aemomamuueckue svikaouamenu cepuu BA47 — DINEKTPUYECKUE KOM-
MyTallMOHHBIE anmnaparbl, CHA0KEHHBIC IBYMSI CUCTEMAMHU 3allUTHI OT CBEPX-
TOKA: AJICKTPOTEIIOBOM W 3JEKTPOMAarHUTHOW, C B3aMMOCOTJIACOBAHHBIMHU
xapakTtepuctukamu. [lpegHasHadyeHbl IS 3aIIUTHI paclpeaeIUTEIbHbIX U
IPYIIOBBIX 1T, WMEIONIUX pPa3IMyHyI0 Harpy3ky. PexomeHayroTcs K
MPUMEHEHUIO B BOJHO-PACTIPEACIUTEIbHBIX YCTPOUCTBAX OBITOBBIX U MPO-
MBIIIJIEHHBIX AJIEKTPOyCTaHOBOK. [IpeaycMoTpeHo oiHO-, 1BYX-, TPEX- U Ye-
TBIPEXMOJIFOCHOE UCTONHeHHEe. OCHOBHBIE TEXHUYECKUE JaHHBIE aBTOMATOB
JnaHel B Tabnuie 2.52, a 3allUTHbIE XapaKTePUCTUKU TMPEACTABICHBI Ha
puc. 2.101-2.104.

Tox HEOTKJIFOYEHUS NJI pa3MEIIEHHBIX PSAOM JAPYT C APYroM aBTOMa-
TUYECKHUX BBIKJIIOUATENIel B 3aBUCUMOCTH OT UX KoindecTBa (N) u Temmepa-
TYphI OKPYXKaIOIIEH cpelibl onpeaensercs mno hopmyiie:
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_BA21-29 X - X X XX 1 X XX XX
O6o3HaueHne Kmumarnaeckoe
THIIA WCITOJTHCHHE:
V3 — 6e3 1omoaHH-

«—» nmu «By» — ucnonxe- TEJBHOW 000JIOUKH;
HUE 0 OTKJIFOYAOIICH V2 — B 10MONHHU-
cnocoonocty; «T» — mis TEAbHON 000JI0UKE
TOPOACKOTO AJIEKTPO-
TpaHcHopra O0o3HayeHUE CTEIICHU

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

20 — 1P20 (c nomosaHu-
Bua MakCMMalIbHOTO pacUEUTENS: TeBHBIMHI H30HPYOIIH-
0 — oTcyTcTBYET (TOIBKO OTHOIIO- MH KPBIIIKAMH);
JIIOCHBIE BBIKJTIOUYATEIH ); 54 — IP54 (B HOMOJIHH-
2 — BIEKTPOMArHUTHBIN; TeIbHOI 060M0UKe)
3 — 3JIEKTPOMArHUTHBIN C THAPABIH-
YECKUM 3aMe/IJICHUEM cpadaThIBaHUs JIOTIOTHUTETBHBIE YCTPOHCTBA:

. 0 — oTCcyTCTBYIOT;

JlomomHUTEIBHBIE YCTPOUCTBA: 6 — YCTPOICTBO GIOKHPOBKY B
00 — otcyreTByIOT; TIOJIOKEHHHU «OTKIFOYEHO)
11 — cBOGOIHBIE KOHTAKTHI 13, 1p (IBYX- U
TPEXIIOJIFOCHBIE BBIKIIIOUATEIN );
18 — He3aBUCUMBIN pacLEnuTeNb U CBOOO- CTaunoHapHoe HCMIONHEHNE

HBbIH KOHTakKT 1p

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

28 — He3aBUCUMBIN PACLIENIUTEND CO CBO-
OO0JIHBIMU KOHTaKTaMu 13, 2p (TOJIBKO
TPEXITIOJIIOCHBIE BBIKIIFOUATEIN)

Puc. 2.95. Cmpykmypa ycrosnozo obosnauenus gvikitouamenei BA21

I=113-1., Ky -K,,
A€ [0 — HOMUHAJIBHBIM TOK IIPU TEMIIEPATYPE HACTPOUKHU TEIIOBBIX paclie-
nuteneit 30°C (yka3aHHBII HA MAPKUPOBKE);
Ky — x03dULMEeHT Harpy3Kud B 3aBUCHUMOCTHU OT KOJMYECTBA MOJIOCOB
(puc. 2.100);
K; — xoaduLrieHT Harpy3Ku B 3aBUCHUMOCTU OT TEMIEPATYphbl OKPYKaro-
el cpeast (puc. 2.99).
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Puc. 2.96. Bpemsamorogvle xapakmepucmuku asmomamuieckux blKaiouamernetl
BA21 ¢ yemasxoii 641, (a), 121, (6) u 41,,, (8) npu memnepamype okpyxcaro-
wetl cpeovt 25410 C 6 xon00HOM cOCmMOsHUU
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Puc. 2.97. JJonycmumoe epems nepeecpysku sviknouameneu BA21 ¢ snekmpomae-
HUMHBbIMU PACYenumenimu
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Puc. 2.98. Onexmpuueckasn cxema mpexnonrocnozo svikaovamens BA21 ¢ neszasu-
cuUMbIM pacyenumenem, 2 pasmblKAiOWUMU U OOHUM 3AMBIKAIOWUM KOHMAKIMOM

Taobmuna 2.51

THUIIOKUCITOIHEHUS] aBTOMAaTHYECKUX BhIKIIodaTenei BA21
110 JOITOJIHUTCJIIbHBIM YCTpOﬁCTBaM

BA21-29, | BA21-29,
K Hesasuncu- CB00OOIHBIC BA21-29, |BA21-29T, BA21-29B,| BA21-29B,
o MBI paciie- OJIHOIIO- OJIHOTIO-
KOHTAaKThI . . JIBYXTIO- TpEXMo-
MATEIb JIOCHBIA | JIIOCHBIN
JIIOCHBIC JIOCHBIC
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

Ta0muna 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;
HoMUHATLHLLA DaGowil 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 CEYEHHUE Mpo-
BOJIa, IPUCOEANHIAEMOTO K 3a- 25 25 35 25
KIMaM, MM
XapakTepucTUKa TEIIOBOIO 10 TOCT P 50345-99
pacuenurens
Temmneparypa Hactpoiiku, °C 30 30 30 30
[Ipu uCroNb30BaHUH BBIKITIO-
yaTenel B APyroM TeMiiepa-
TYpHOM JIHaIia30He HEOOXO/IH- pic. 2.99 a6 2.53
MO MEepPECUUTATh XapaKTepU-
CTHKY B COOTBETCTBHH C KPH-
BOHU M TaOJIHULIEN
i onexrpovammoro poe- | 1 <0e | G CD: | BCD:
P p =" G e, 2,102 | puc. 2.103 | puc. 2.104
LENUTENs puc. 2.101
Yuco moIrcoB 1,2,3,4 1,2,3 1,2,3,4 3

* BBIITYCKAIOTCA B OAHO-, ABYX-, TPEX-, YETBIPEXITOJIIOCHOM HCIIOJIHECHUH
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Puc. 2.99. Haepy3zounasa cnocobHocms npu usmeHeHuu memnepamypbl
okpyarcarowel cpeovl. Konmponvuas memnepamypa KanubposKu meniosvix
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 NapauiieibHo pa3meueHHbIX asmoma-
MUYECKUxX 8blKa0uamernell
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Puc. 2.101. Bpemamorxogvie xapaxmepucmuxu Omruo4eHus
sviknouameneu BA47-29 npu memnepamype okpyarcaroueti
cpeovt +30 °C. Ilynkmuphas 1unus — 6epxHsis 2panuya epe-
MSAMOKOBOU XapaKmepucmuxy 0Jisi ABMOMAMU4ecKux 6blKu0-
yamenetl ¢ HOMUHAAbHLIM moxkom 1,,,,, <32 A
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Puc. 2.102. Bpemamorxogvie xapakmepucmuxku Omxuio4eHus
sviknouyameneu BA47-29M npu memnepamype okpyacaroueu
cpeowt +30 C. Ilynkmuphas 1uHus — 6epxHss epanuya epe-
MAMOKOBOU XapaAKmMepucmury 0l AGMOMAmMUYecKUx 8blKuI0-
yamesnetl ¢ HOMUHAAbHLIM mokom 1,,,,, <32 A
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Puc. 2.103. Bpemamoxosvie xapakmepucmuku OmKIOYeHUs 8blKaouameneu
BA47—-100 npu memnepamype oxpyrcarowetl cpeovt +30 C. Ilynkmupnas tunus —
BEPXHASL SDAHUYA BPEMAMOKOBOU XAPAKMEPUCUKU OJis ABMOMAMUYECKUX 8bIKIIO-

yamereli ¢ HoMuHanbHoim moxom 1, <32 A
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Puc. 2.104. Cmanoapmuvle épemsamoxogvie XapaKkmepucmuku OMKIOYEHUs. 8bl-
knouamensi BA47—63 npu memnepamype okpyscaroweti cpedsvt +30°C: B — cpaba-
Mbl8AHUE INEKMPOMASHUMHOU 3AUUMbL MeHcOy 3 — U 5 — KpaAmHbIM 3HAYeHUeM HOMU-
HanvHo2o moka;, C — cpabamvléanue 31eKMpOMACHUMHOU 3auumol mexcoy 5 —u 10 —
KPAMHbIM 3HAYEHUeM HOMUHANbHO20 moKa, D — cpabamviéanue 21eKmpomMacHumuou 3a-
wumul mexcoy 10 —u 50 — kpammuvim 3HaueHuemM HOMUHATLHO2O MOKA.

JIns crangapTHOM BPEMSTOKOBOM 30HBI YCTAaHOBJICHBI CIICIYIOLIUE YC-
JIOBHBIE IapaMeETPHI:
® YCJIOBHOE BpeMs, paBHOE | 4 s BBIKIIOYATENECH C HOMUHAIbHBIM
TOKOM 110 63 A BKJIIOYUTENIHHO, U 2 4 ¢ HOMHHAJIBHBEIM TOKOM CBBIIIE 63 A;
®  yCJIOBHBIN TOK HepacuerieHus (/,;) — ycTaHOBJIEHHOE 3HaYCHUE TOKa,
KOTOpPOE BBIKJTIOYATENIb CITIOCOOEH MPOBOIUTH 32 YCIOBHOE BpeMs Oe3 paciie-
wienwns: 1,,= 1,13 1,;
®  YCIOBHBIA TOK pacuemienus (/) — yCTaHOBJIEHHOE 3HA4Y€HUE TOKa,

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

162



Ta0muna 2.53

BnusHue TemmepaTypbl OKpyKaroiei cpeibl Ha HOMUHAIBHBINA pabodmii TOK
pacuenuresen Beikiroyareneit turna 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 5,4 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
IIEPEMEHHOr0 TOKA OT TOKOB MIEPErpy3Ku u TokoB K3.

3aluTHBIE XapaKTEpPUCTUKHU BbIKItouareneid BAS5S1-25 u BASII25
npuBeneHsl Ha puc. 2.105 u 2.106. Ot aBTOMATHl UMEIOT OJMH 3aMBIKAO-
M ¥ OAMH PAa3MBIKAIOIINUNA BCIIOMOTATEIbHbIE KOHTAKThI WM JBA 3aMbl-
KAIOMIMX BCIIOMOTaTENbHBIX KOHTAKTa, a TaKK€ HE3aBUCUMbIE U MUHHUMAJIb-
HbIE PaCUENNTENN HanpskeHus. Beikmrouatenn BASII2S5 cioyxar s myc-
Ka, OCTAaHOBA M 3alUThl ACUHXPOHHBIX JBHUraTEJIE€ OT TOKOB IEPETPY3KH U
TOKOB KOPOTKOT'O 3aMbIKAHMSI.
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Taomuna 2.54

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

S B 3 [IKC* B nenu OIIKC B uemnu
5 = g g 380 B, neiict- 380 B, ngeiict-
z c:) Liw A | Ly poe A G = BYIOILIEE 3Haue- | BYIOIIEE 3Haue-
= 5 3 \l= HHE, KA HHE, KA
e < <
BAS51 | 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;
BASIT25 | 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
BAS2T'31 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 ykazanbl B mumie O—-BO. B muknie O—-BO-BO 3nauerne [IKC moryT OBITH MEHBINE H
MIPUHUMAFOTCS IO KaTaJ0KHBIM JaHHBIM. Bce 3HaUeHUsT OPHEHTHPOBOYHEIC H OYIYT YTOUHATHCS IO PE3yITh-
TaTaM MCIBITAaHUN.

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

TpexmnomtocHble aBTOMaTUYeCKKE BhikiItouatenu 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
. |HoMuHAIBHBIN g N
HaJbHBIN g noinenus 6e3 | 380 B, geii-| 380 B,
Tun BbI- TOK TEIIOBBIX . .
TOK BBI- ~ TEIUIOBBIX | CTBYIOIEE | JEHCT-
KJIFOYaTeIs pacrenure- > . o
Kmoua- | A o |pacuenurerneii, snatenne™*,  Byiouee
Tens, A H. pact A KA 3HAYCHHUE,
KA
BAS1-35 100 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

* KpaTHOCTh TOKa cpabaThIBaHUS TEIUIOBBIX pacienureneit — 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-
HA3HA4YEHBI I DKCIUTyaTallMM B JJIEKTPUYECKUX LEIMAX MEPEMEHHOrO TOKA,
BCTPAaMBAIOTCS B KOMIUIEKTHBIE YCTPOWCTBA JUIS 3alIUThI DJIEKTPUUECKUX LIENEn
oT TokoB mnieperpy3ku u K3; OykBa «I» B cepun 03Ha4aeT, 4YTO 3T aBTOMATHI
CIIy’KaT JJIsl 3alUThl, ITyCKa W OTKJIFOUYEHHUSI aCHMHXPOHHBIX ABUTareneil. ABTO-
MaT MMEET MaKCUMAaJlbHbIE PACUENHUTENN TOKAa (3JIEKTPOMArHUTHBIE U TEIIO-
BbI€), a TAK)KE HE3aBUCUMbIE 1 MUHUMAJIbHBIE PACUEIUTEIN HAPSKEHUSL.
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svikatouamens BA51-25 svikntouamens BA5S1125



ABTOMaTH4ecKui BbIKiIOUaresb cepu BAS1 Ha Tok 250 A mumeeT TO
ke HaszHaueHnue, uTo 1 BAS1 Ha Tokm 100 m 160 A. OcHamen MakcuMaib-
HBIM, HE3aBUCHUMbBIM, HYJIEBBIM 1 MUHUMAJIbHBIM PACLIEITUTEISIMHU.

ABTOMaTHYECKHIl BbIKIIIOYaTenb cepun BAS52-37 umeer kanubOpyembie
3HAYEHUSI YCTABOK MO TOKY CpaOaThIBaHUS JIEKTPOMArHUTHOTO paclienuTe-
75, KOTOPBbIE MMEIOT CIICAYIOIINE 3HAYEHUs: IPU nepeMeHHOM Toke: 1600;
2000; 2500; 3200; 4000 A; npu noctosinHOM TOoKe: 2000 1 2500 A (aJ1s1 uc-
MOJIHEHUSI aBTOMATOB 0€3 TEIUIOBBIX MaKCHUMAalbHBIX paclENuTeIeil TOoKa).
3alIMTHBIE XapAKTEPUCTUKHU MTPUBEAEHBI HA puc. 2.107.
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Puc. 2.107. Bpemamoxkosvle xapakmepucmuku gviknouameneu BA5S2-37: 1 — spe-
MSAMOKOBASL XAPAKMEPUCIUKA, CHAMAS ¢ XON0OH020 COCMOAHUA, 2 — BPeMAMOKO8As Xa-
DPAKMEPUCTUKA, CHAMAS C HAZPEMO20 COCMOosiHUs, 3 — 30HA pabomvl NEKMPOMASHUMHO-
20 MAKCUMANbHO20 pacyenumens MmoKa npu nOCMosiHHOM moke; 4 — 30Ha pabombvl 271eK-
MPOMAZHUMHO20 MAKCUMATILHO20 PACYENUMeIisk MOKA NpU NepemMeHHOM NoKe
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ABToMmaTnyeckue BbikitoyaTenu cepuii BA5S1-39 u BA52-39 nonycka-
€TCSl MUCMOJIb30BaTh JJISI MPSIMBIX MyCKOB U 3allUThl ACHHXPOHHBIX JIBUTATE-
nei. B 3aBUCUMOCTH OT UCIIOJHEHUS OHU MMEIOT pa3Hble COUETAHUS paclie-
MUTENeN: TEIJIOBBIX, AJIEKTPOMArHUTHBIX, HE3aBUCUMBIX, HYJIEBBIX U MUHU-
MaJIbHbIX.

TennoBeie pene BoikiovyaTeneit BAS1 u BAS2 (ta6n. 2.54), umerommx
B 0003HaueHUH OYKBY «I», IpuU OJJTHOBPEMEHHOM Harpy3ke BCeX MOJIFOCOB HE
cpabaThIBalOT NMpH TOKE 1,2-1; paey B T€UEHHUE HE Oosiee 30 MUH. U NPH TOKE
1,057, pacy B TEYEHUE MEHEE 2 Y; CPAOATHIBAIOT U3 HATPETOIO COCTOSHUS IPH
TOKE 1,51, pacy MEHEE YEM 32 2 MHH; CPaOaThIBAIOT MPHU TOKE 7-Iy pacy B TEUE-
Hue 3—15 ¢ u3 X0moaHOTrO COCTOAHMS. TennoBbIE pesie OCTaIbHBIX BBIKIIIOYA-
TeJaeil ¢ HOMUHAJIBHBIM TOKOM A0 63 A He cpabaThiBaloT B TeueHue | 4 u3
XOJIOMHOTO COCTOSHUS MPH TOKE 1,05-7; pacy, 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 Co-
CTOSIHUSA TIpU TOKE 1,251, pacy. 11pu Harpyske He BCEX MOMIOCOB TOK CpadaThI-
BaHMs yBennuuaeTcsa Ha 10% npu aByxnomrocHo U Ha 20% npu oxHOIIO-
JIOCHOM Harpy3ke. BbIkioyaTenu, KpoMe CHEUUajJbHO IMPEIHA3HAYECHHBIX
JUTSL 3aLUTHI AJIEKTPOIBUTATENICH, MOTYT TIOCTABIIATHCS O€3 TEIUIOBBIX paclie-
nutened (tabn. 2.55). Beikimodartenn ¢ HOMUHAIBHBIM TOkoM j0 100 A
BKJIIOUYUTEIBHO UMEIOT PETyJIMPOBKY HOMHHAJIBHOTO TOKA TEIJIOBBIX paciie-
nurenei B npenenax (0,8—1,0)-1; pacy, ABYXIIOIIOCHBIE BBIKIIOYATEIH MOTYT
MOCTABIATHCS O€3 TON PETYITUPOBKH.

TokoorpannuuBaroniye Boikirouarenu cepur BAS2 (kpome BAS2-37 u
BA52-39) coctosaT u3 0a30BOro HETOKOOIPAHMYMBAIOIIETO BBIKIIIOUYATENS
cepun BAS] m crnennasbHOrO NpUCTPAMBAEMOr0 TOKOOTPAHWYMBAOLIETO
osoka. Ilocnequuii COCTOMT U3 KOHTAKTHOM CUCTEMbI, pa3MbIKAIOIIEHCs MPU
OTKJIIOUCHHUH TIPEJEIbHBIX TOKOB, JYTOTaCUTEJIbHBIX KaMep M MEXaHHU3Ma
¢buKcaly KOHTAKTOB B OTKJIFOUEHHOM TOJIOKEHUU. {7151 mocneayromnero 3a-
MBIKAHUS 3TUX KOHTAKTOB HEOOXOJUMO Ha)KaTh PACMOJOKEHHbIE Ha OJIOKe
KHOTIKHU.

Mooepnuzuposannvie asmomamuyeckue gvikaouamenu BA51-35 (npo-
u3Boautenb OAO «3nekrpoanmnapary», T. Kypck) npeaHazHadeHbl AJis MpU-
MEHEHHUS B 3JIEKTPUUYECKUX LEeMNsAX MepeMeHHOro Toka yactorel 50/60 ' Ha-
npsbkenreMm 10 690 B ¢ pabounmu tokamu 16—400 A, nomyckaercs ux uc-
MOJIL30BAHUE I ONIEPATUBHBIX BKJIIOYEHUM W OTKIOUYEHUM JUHUM (10 3 B
yac). IMeroT ycOBEpIIEHCTBOBAHHBIN JU3ailH, OCHAILEHbI KHOIIKOW T€CTUPO-
BaHUS MEXaHU3Ma CBOOOIHOTO PACIEIJICHUS U YCTPONUCTBOM 3alupaHusi BbI-
KJIFOUATEIsl B OJIOKEHUH « OTKITIOUECHO.
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BASI-35 MX X X XX X X 20 VXJI3
OOo3HaueHue Knumarndaeckoe
cepuun HCIIOJIHEHHE U Ka-

TErOpHs pa3Melie-
Moaudukanus mo HOMH- HUS
HATBHOMY TOKY TJIaBHBIX
Hercu. CrermneHp 3alIUThl
M1 -100 A;
M2 —125-250 A;
M3 — 320400 A JlomOIHUTEIBHEBIE MEXAHU3MBI:

0 — oTcyTCTBYIOT;

5 — py4HOU TMCTAaHIMOHHBIN
MIPUBO/I;

6 — yCTpOMCTBO 11 3aMpaHus

Yuco norocos

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

4 — ¢ pacuenuTeNIsIMU TOKa nepe-
IPY3KH M paclEenUTeIIMA TOKa KO-
POTKOTO 3aMBIKaHUS

1 — ¢ py4HBIM IPUBOJIOM

JlonosHUTEbHBIE YCTPOUCTBA!

00 — OTCYTCTBYIOT;

11 — BcnomoraTtenbHble KOHTAKThI

(2p + 23);

18 — BcriomoraTesibHble KOHTAKThI (2p + 13)
Y HE3aBUCUMBIN DACLIEIUTEID

Puc. 2.108. Cmpyxmypa ycnoernoco 0b60o3uauenus sviknovamerneti cepuu BA5S1-35

PacmudpoBka ycioBHOro 0003Ha4€HHsS] MOJECPHU3UPOBAHHBIX BBIKIIIO-
yateneil cepuu BA51-35 npuBenena Ha puc. 2.108, a TexHH4eCKHUe XapakTe-
puctuku — B Tabnuue 2.56. 3ammTa ceTeid U 000pyI0BaHUS BHITIOJIHIETCS 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 pabOThl Ha IEPEMEH-
HOM (48, 110, 220, 380 B) 1 nocrosiuaoMm (24, 110, 220 B) HanpsikeHuu.

He3zasucumbwiit pacyenumens cpabaTbiBaeT NMpU MOJa4€ Ha BHIBOABI €TO
KAaTyUIKUA HanpspKeHus: noctosiHHoro (24, 110, 220 B) wiu onnodasHoro me-
pemenHoro (127, 230, 400 B) Toka yacrotsl 50/60 I'. Pacuemienne obecme-
yuBaeTcs npu HanpspkeHuu (0,7—1,1)-Uyoy. HoMuHANBHBIN peskuM paboThI —
KPaTKOBPEMEHHBIH, JUIsl UCKIFOUEHHUS MOBPEKICHUS PACLENUTENST PEKOMEH-
JTyE€TCsl UCTOJIb30BaTh €r0 B KOMOMHAIIUU C OJIOK—KOHTAKTOM, KOTOPBIN CHU-
MaeT HANpsHKEHHE C KaTYIIKH Mocie cpabaThiBaHUsS aBTOMATHYECKOIO pac-
nenurens (puc. 2.113).
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Tabmuna 2.56

ABToMaTnyeckue BeIkTrouareau BAS1-35

Hanmenona-
HUE napa- UucreHHOe 3HaUYE€HHE MTapaMeTpa
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-
nenurenei, 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 001IEeCTBOM «KOHTakTOp», T. YIIBbSHOBCK,
OCBOEH BBIIYCK asmomamuieckux evikmoyameneti BA5SI1 39 (tabn. 2.57)
CpellHel KOMMYTallMOHHOM CIIOCOOHOCTH ¢ 00jiee IUPOKO HOMEHKIIATYpOr
110 HOMUHAJIbHBIM TOKaM, 4eM JaHa B Tabnuue 2.55. PacmudpoBka cTpyKTy-
PBI HX MMOJHOTO YCIOBHOTO 0003HAYEHUS MpUBEcHa Ha puc. 2.114.

BrixitouaTenu oCHamaArOTCS TEIJIOBBIMU U AJEKTPOMATHUTHBIMM MakK-
CUMAJIbHBIMH PACLENUTENSIMA TOKA, MOTYT M3TOTABIMBATHCS TOJBKO C dJIEK-
TPOMarHUTHBIMHM pacUEnuTeNs MU U 0e3 pacuenurenei. ABTOMaThl ¢ TEmIo-
BBIMH MAaKCUMAaJIbHBIMU PACLIENUTEISIMUA TOKA IPU OJJTHOBPEMEHHOM Harpys3ke
BCEX IOJIFOCOB:

e He cpalaThIBaIOT B TEYEHUE MEHEE JIBYX YaCOB IIPU Hayalle OTCYETa C
XOJIOZHOTO COCTOSTHUA NPH TOKE 1,05-Ly0u. pacis

e CpabaTeIBalOT MPHU TOKE 1,25-140y pacy B TCUCHHE MEHEE IBYX 4YacOB
IpY Haydaje OTCYETa C HArpeToro cocTosHus (TOKOM 1,05:Lyoy. pacy B TEUEHHUE
JIBYX 4acoB).
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Puc. 2.109. Bpemamorxoswvie xapakmepucmuku 8blKIH04ames

BA51-35 na mok 100 A: I — 30na pabomel mennioéo2o makcu-
MABHO20 PACyenumest MoK, CHAMAs ¢ X0L0OHO20 COCMOSIHUSL;

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

mensi BA5S1-35 na mox 125 A: 1 — 30na pabomei mennogo2o
MAKCUMATLHO20 PACYERUMENs MOKA, CHAMASL C XOJOOHO20 CO-
cmosnusi; 2 — 30Ha pabomel Menio6020 MAKCUMANIbHO20 PAC-
yenumeinsi MoKd, CHAMAsSL C HA2Pemo20 cocmosHus, I, — yc-
maeKa >NeKmpomMazHumno20 pacyenumens moxa K3
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Puc. 2.111. Bpemamorosvle xapakmepucmuxu svikaoyameneu BA51-35 na moku
160, 200, 250 A: 1 — 30na pabomel meniosoco0 MAKCUMANIbHO20 PACYenumens mokd,
CHAMAsL ¢ XOA0OH020 COCMOAHUS, 2 — 30HA pabomvl Menio8o20 MAKCUMAIbHO20 pacye-
nUmMensk MOKA, CHAMASL C HAZPemo20 cOCMOosiHus, I, — Yemaska 21ekmpomMacHumno20 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 MOKa 8vIKIOUameneti
BA51-35 om memnepamypwi okpysicaroweti cpeowvl
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Puc. 2.113. Cxema snekmpuueckas npunyunuaivHas evikuovamens BA5S1-35 ne-
DPEMEHHO020 MOKA MPEXnoNOCHO20 UCHOIHEHUsl C He3A8UCUMbIM pacyenumenem u

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

Tabnuua 2.57

Brikmrouyatenu BAS1 39 ¢ MakcuManbHBIMM pacIEIUTEISIMH TOKA

HaunmeHnoBanue napamerpa

YucieHHoe 3HaueHne

Tun BeIKITIOUATEIIS

BAS5I1 39

HoMuHanbsHBIN TOK BRIKITIOYATEIS, A

630, 800**

HomunansHOE HanpsikeHUeE TIIaBHOW LENH

o 660 B nepemenHo-
ro Toka 4yactoThl 50 u
60 I';; o 440 B no-
CTOSIHHOI'O TOKa

Yucao MoII0CoB 2ui3l
HomuHansHBIE TOKH TEINUIOBBIX MAKCUMAaJIBLHBIX 160; 200; 400;
pacuenuresnei Toka, A 250; 320 |500; 630
YcTaBku 10 TOKY cpabaTbiBaHus anekrpomar- | [Ipu nepemen- 12 10
HUTHOTO MaKCUMAaJIbHOTO PACIICTIUTEIS TOKA B HOM TOKE
30HE TOKOB KOPOTKOI'O 3aMbIKaHUsl, KpaTHble | [Ipu mocTosH- 6
Iﬂp"‘1 HOM TOKE

Kanubpyemble 3HaueHMs yCTaBOK IO TOKY cpa-

IIpu nepemen-

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

HOM TOKE 4
0aThIBaHUS HJIEKTPOMArHUTHBIX MaKCHMaJIh- 8000*
HBIX pacleNuTeNIe ToKa, A*? [Ipu nocrosn- 2500; 3200; 4000;
HOM TOKE 4800**
70
380 B —
[Ipenenbnas 50
KOMMYTallUOH- | J[eicTByIOIII€Ee 3HAYCHHUE MPU COSQP 0,25
Hasi CrIoco0- HaIpsKEHUU 70
HOCTB, KA*’ 660 B 50
Cos( 0,3
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Oxonyauue Tadaume 2.57

HanmenoBanue napamerpa UucneHHoe 3Ha4eHUE

70
Hpenenbuas IIpu Hanpsokernun 440 B | u nocrosHHOM

KOMMYTallUOH- %
Hasi Croco0- BPCMCHH LICTIH 0
HOCTB, KA*> I[Ipu nanpsxennu 220 B | He 6onee 0,01 ¢ <

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

** — UIst ICTIOJIHEHUH BBIKITIOUYATENICH 03 TeIIOBBIX MAKCUMAIIbHBIX PACIICITUTEIICH TOKA.
*3 _ g ypcmrene B mukite O—BO, B 3Hamenarene B uuxie O—BO-BO.

** _ 1115t BBIKJTIOUATENCH TOIBKO C 3IEKTPOMATHATHBIMU PACLEITHTEIAMH.

BA XX XX XXXXXX XX XXXX:

BA bykBeHnHoe 0003HaueHue Buaa annapara: BA.

XX JAByx3HauHoe 4uC10. YCI0BHOE 0003HAYEHUE HOMepa cepun: S1.
JByx3HauHOe YHCJI0. Y CJIOBHOE 0003HAYEHHE

XX

HOMHUHAJBHOTO ToKa: 39 (630 A).

JAByx3HauHOe YUCI0. YCI0BHOE 0003HAYEHHE YU CJIA TT0JIIOCOB U

KOJIMYeCTBa MAKCHMAJIbHBIX pacienuTeieil Toka B KOMOMHALIMH €

HCMOTHEHHEM MAKCHUMAJIbHBIX pacuenuTeseil 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 moxroca 0e3 pacuenuTenel B 30He TOKOB neperpy3ku u K3 — 80;

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

2 MoJroca ¢ paclenuTeNsIMU B 30HE TOKOB neperpy3ku u K3 — 84.
JIByx3Ha4uHOe YHCI0. YCI0BHOE 0003HAYEHUE UCTIOJTHEHHS 110
JOMOJTHUTEIbHBIM COOPOYHBIM equHUIaM: (Tabm. 2.58).

Mudpa. YciaoBHoe 0003HaAUEHUE UCITOJTHEHUSA M0 BUAY IPUBOJAA H
€noco0a yCTAHOBKH BBIKJIIOYATEJIA:

CTaIlMOHAPHBIN C PYYHBIM IPUBOAOM — 1;

CTAallMOHAPHBIN C ANEKTPOMAarHUTHBIM IIPUBOAOM — 3;

BBIIBJKHOM € PY4YHBIM JIUCTAaHIIMOHHBIM IPUBOJOM — 5;

BBIIBH)KHOH C 2JIEKTPOMATHUTHBIM IIPUBOAOM — 7.

Hudpa. YeaoBHoe 0003HaYeHHE UCTIOJTHEHUS 0 TONMOJTHUTEIbHBIM
MeXaHU3MaM:

0TCyTCTBYIOT — 0;

X PYYHOH AUCTaHLUMOHHBIN MPUBOJ Ui OTIEPUPOBAHUS Uepe3 IBEPh
pacnpenycrpoicTsa — 5;

YCTPOMCTBO /151 OIOKUPOBKH MTOJIOKECHUS «OTKITIOYCHO)
CTAIlIOHAPHOI'0 BBIKJIIOUYATENS C PYYHBIM IPUBOJIOM — 6.
JAByX3HauHOE 4K CJI0. Y CJI0BHOE 0003HAYEHNEe CTEeNEeHH 3alUThI
BBIKJIIOYATeJIs:

P20 - 20;

IP0OO — 00.

Bykea(b1) 1 nugpa. YciaosHoe 0003HaYeHHEe KINMAaTHYECKOI0
HCIOJITHEHHUSI:

XX YXJI3.1

YXJI3

T3.

XX

XX

Puc. 2.114. Cmpyxmypa ycnosnoeo obo3nauenus sviknouameneti BA51 39
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Ta0muna 2.58

CoueraHus TOMOTHUTEIBHBIX COOPOYHBIX IMHHII
U1 BeIKITIOYareiied BAS1 39

. Bcnomorarens-
HyneBoii | Munnmains- o
VYcnoBHoe HesaBucu- . HBI KOHTAKT
CBoboHbIE . pacuenu- | Hblii pacLemnu-
0003HaYCHHE MBIH paciie- CHUTHAJIU3AIIUN
KOHTaKThl TENb Ha- |TEeJb HaIpsKe-
WCTIOJTHEHUS MUTENb ABTOMAaTUYECKO-
MIPSKEHUS HUSI
r'0 OTKJIIOYEHUS
00 — — — — —
11 + — - — —
12 — + - — —
13 — — — + —
15 — — + — —
18 + + S - —
23 + — — + —
25 + - + — —
45 — — — — +
46 + — — — +
47 + + — — +
49 — — + — +
52 — — — + +
54 + — + — +
56 + — — + +
62 — + — — +
Hpmeqaﬂue: 3HAK «+» 03HAYAET HAJIUYUE JONOJIHUTEIBHBIX C60p0qHI)IX CAUHMUII, 3HAK «—» — UX OTCYTCTBHC.

OTKJIOHEHUS! YCTaBOK AJIEKTPOMATHUTHBIX MAKCHUMAJbHBIX pacUenuTe-
Jeil TOKa B BBIKJIIOYATENSAX, HE OBIBIIMX B 3KCIUTyaTalldd, HE MPEBBIIIAET
+20%.
3ammra OT TOKOB IEPETPY3KH U TOKOB KOPOTKOTO 3aMBIKAHMS BBITIOJIHS-
€TCsl B COOTBETCTBUM C BPEMATOKOBBIMH XapaKTEPUCTUKAMHM, MPUBEACHHBIMU
Ha puc. 2.115, a KoppeKTHpOBKa HOMHUHAJIBHOTO TOKA BBIKIIIOYATEIEH HA TEM-
nepaTypy okpyxarouieit cpeasl, omdaromercs ot 40°C, no puc. 2.116.
BbIKiIO4aTeny M3roTaBlIMBAKOTCSA CO CIEAYIOIIUMHU AONOIHUTEIBHBIMU
cOOPOYHBIMU €IUHULIAMU:
®  C HE3aBUCHUMBIM PACLENUTENEM;
®  C HYJIEBBIM WJIM MUHUMAJIbHBIM PACUEHUTEIEM HANPSKEHUS ISl BbI-
KJIFOUATENEeN C MAKCUMaJIbHBIMU PACLEIIUTEISIMU TOKA;
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KparHOCTh TOKa Harpy3ky K HOMHHAJILHOMY TOKY TETLIOBOTO
pacuenutens I / Lo, pacn

Puc. 2.115. Bpemamorosvie xapakmepucmuxu BA5S1 39, BA52 39: 1 — epemamoxo-
845l XAPAKMEPUCTNUKA C XOLOOHO20 COCMOSHUSL, 2 — 6PEeMAMOK08Asl XAPAKMEPUCMUKA C
Hazpemoz2o cocmosinus;, 3 — 30Ha pabomul 1eKMPOMACHUMHO20 MAKCUMATILHO20 pacye-
numensi MoxKa npu NOCMOSHHOM moke; 4 — 30Ha pabomul 2NEKMPOMASHUMHO20 MAKCU-
MAIbHO20 pacyenumeris MOKd NPU NePEMEeHHOM MOoKe
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1 /1

HoM. pact’ Luom. pacu. 40°C
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Puc. 2.116. 3asucumocmov HOMUHATbHO20 MOKA GbIKAOUAmMENS (pacyenumeis), vl-

DPAdICEHHO20 8 KPAMHOCMAX K HOMUuHaibHomy moky npu 40 °C, om memnepamypol
OKpydHcaouell cpeovl

®  C PYYHBIM IIPUBOJIOM;

® C pYYHbIM JAMCTAHIMOHHBIM IPHUBOJOM [UJII ONEPUPOBAHUA YEpE3
IBEPb PACIPENCIUTEIBHOTO YCTPOMCTBA;

®  C 3JIEKTPOMAarHUTHBIM IPUBOOM;

e 0 CBOOOJHBIMH KOHTAKTaMHU;

®  CO BCIIOMOTraTeJIbHBIMU KOHTAKTaMH CUTHAIU3AIMH aBTOMATHYECKOTO
OTKJIIOUCHUS;

® C YCTPOMCTBOM JJisl 3alIMPaHHs] PyYHOTO WM PYYHOTO JUCTAHIMOH-
HOTO MPUBO/IA B MOJ0KEHUU «OTKIIOUECHOY.

CoueTaHusi TOMOJHUTEIBHBIX COOPOYHBIX €IMHHMI] TPUBEJCHBI B TaOIH-
e 2.58.

He3zagucumulii pacyenumens pacCUuTaH Jijisi paOOTHI MPU HOMUHATBHBIX
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 HoMuHaBbHOrO. HOMUHANBHBIM
pexuM paboThl — KpaTKoBpeMeHHbIN. [loHOE BpeMsi OTKIIFOUEHHMSI MU BbI-
KJIFOYaTeaeM Py HOMHUHAJIIBHOM TOKE ¢ MOMEHTA IMOJa4yd HOMUHAJILHOTO Ha-
MPsDKEHUS Ha BBIBOJIBI KATYIIKK HE3aBUCUMOro pacuenurens He oonee 0,04 c.
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Hynegoit u munumanvHulil pacyenumenu padoOTAIOT B MPOJIOTKUTEIb-
HOM pEeXHUME IPU HOMUHAILHOM Hamnpsbkenuu 127, 220, 240, 380, 400, 415,
550, 660 B omnodaznoro nepemennoro toka gactorsl 50 I'm u 110, 220 B
IMOCTOSIHHOTO TOKa.

HyneBoit pacuenurens HaOpsIKECHUS:

e oO0ecrneuynBaeT OTKIIOYEHUE BKJIIOUEHHOTO aBTOMAata 0€3 BBIICPKKU
BPEMEHH IPH HanpsiKeHUH Ha BeiBoAaxX ero Katymku (0,35-0,10)- Uy

® HE MPOMU3BOJUT OTKJIIOUECHHE BKIIIOYEHHOIO amnmnapara Mpu Hampshke-
HUM Ha BbIBOJAAX €ro KaTymku 0,55- U,y U BBIIIE;

® HE MPENATCTBYET BKIIOYEHMIO BBIKJIIOYATENS MPH HANPsKEHUH Ha
BbIBOJAaX €ro KaTymku 0,85- U,y U BBIILIE.

MuHUMaJIBHBINA PACUETUTENb HAIPSKEHUS:

e oO0ecrneuynBaeT OTKIIOYCHUE BKJIIOUEHHOTO aBTOMaTa 0€3 BBIICPKKH
BPEMEHM NP HaNpsiKeHUU Ha BeiBoAax ero KarywkH (0,70-0,35)-Uyoy;

® HE MPOU3BOJUT OTKJIIOUEHHE BKIIFOUEHHOTO amnmnapara Mpu HampshKe-
HUM Ha BbIBOAAX €ro KaTymku U > 0,7 Uy

® HE NPENSATCTBYET BKIIOYEHUIO BBIKIIOUATENSI MPU HANPSKEHUU Ha
BbIBOJAaX €ro Katymku U 2> 0,85 U,y

[TpuninunuaneHbie MeKTpuyYeckue Boikimodareneir BAS1 39 6e3 u ¢ mo-
MOJIHUTEJILHBIMU COOPOYHBIMU €AMHUIIAMU TTPUBEeHBI Ha puc. 2.117 u 2.118.

2 4 6

Puc. 2.117. Cxema snekmpuueckas npuHyunuaivras evikuovyamens BA51 39 oe3
OONOIHUMENILHBIX COOPOUHBIX eOUHUY (NepeMbiuKa a YCMAHABIUBAEN(CSL 8 IKC-
nayamayuu npu HanpsoiceHuu 440 B nocmosinnoz2o moka)
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Puc. 2.118. Cxema snexmpuueckasn npunyunuaivras svikitouamens BA5S1 39 ¢ oo-
NOJIHUMENbHbIMU COOPOUHbIMU eOuHuyamu: SB1 — evikmouamens KHONOUHbLL DJleK-
mpomazHumHo20 npueooa, SB2 — evikniouamens KHONOUHbII HE3A8UCUMO20 pacyenume-
s, YA — npueoo anexkmpomacnumuwlti, S1 — KoHmakmol 6cnomozamenvhvie;, S2 — KOH-
makmwl c80000Hble; K — pacyenumens nesasucumviii;, KV — pacyenumens nynesoeo unu
MuHuManvrho2o nanpscenus; Ul — nanpsoicenue numanus He3a8UCUmMo20 pacyenumensi;
U2 — nanpssicenue numanus 31eKkmpomacHumno2o npueooa, U3 — nanpsdiceHue numarus
HY€8020 UNU MUHUMATLHO20 PACYENUMeNs HANPANCEHUs

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

® C TCIUIOBBIMU U 3JEKTPOMArHUTHBIMU MaKCHUMAaJIbHBIMU paclENHTe-
JISIMH TOKA JIJIS 3alIUThI B 30HE TOKOB MEPETPY3KU U KOPOTKOTO 3aMbIKAHUS;

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

®  C DJIGKTPOHHBIMHM PACIEHUTEISIMU JJIsl 3alUThl B 30HE TOKOB TIEpe-
IPY3KH U KOPOTKOTO 3aMBIKaHUSI C PErYJUPYEMBbIMU BBIJCP)KKAMU BPEMEHHU
(mogpo6Has uabopmarus B pasaene 2.1).
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Kareropus npumenenus Boikatouareneid mo ['OCT P 50030.2 — A, a
11 BeIKIrouaresaed BA57-35-35 nu BA57-39-35 — B.

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

HHU3MaMU:

BAS7 X XX-XX XX XX-XX XX

YcioBHOE 0003HAUCHUE CEPUN aBTOMATHICCKUX
BBIKITIOUaTeseit — BAS7

BA57 X XX-XX XX XX-XX XX

VYcnoBHoe 0003HaUCHUE MOIU(PUKAIINHA BBHIKITIOYA-
TelIeu

HOMHWHAJIBLHOE 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
HHE
100 31
250 35
630 39

BA57 X XX-XX XX XX-XX XX

VYcioBHOE 0003HaYEeHNE 110 KOJIMUYECTBY HOJIIOCOB
Y HAJIMYUIO PACLICTIUTEIICH:

PT — pacuenurens TOKOB eperpy3KH (TEILIOBOH ),
PD — pacuenuTens TOKOB KOPOTKOTO 3aMbIKAHHS
(37IEKTPOMArHUTHBIN );

OP — 351eKTpOHHBIN paclenUTENb.

C HaJIMYME UCTIOJTHCHUS Y BBIKITFOYATEIIS
oo

o oS " c"% 2
KoJMye- | & = YCIIOBHOE - A pA & A i\
ctBo 1o- | g © g [PT{PD|OP| obosnauenue | | Q o n o 5
aocoB | 8 E WCIOJIHEHHUS | 'O is) ps ~ ps e~
= Q= < < < v < g)

E9E
S 2 m aa) aa) < m <
2 B M aa}
— | o | — 33 ° ° — —
3 3 oo | — 34 . . — _
— — Y 35 — — — [ ] - [ ]
% 2 — | o | — 83 ° ° ° — ° —
o | o | — 84 ° ° ° — ° —
3k 2 — | o | — 63 — — ° — ° —
o | o | — 64 — — ° — ° —

* — Brikimrouatenu ABYXIIOJIFOCHOTO

WCIIONIHEHUS: nepeMeHHoro Toka vactod 50 I'm mo

660 B unu mocrossaaoro toka mo 220 B.
** _ BrpIKIFOUaTe M DOCTOSHHOTO ToKa 10 440 B.
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BA57 X XX—XX XX XX-XX XX |YcinoBHoe 0003HaYeHHE COUYETAHUS ITOMOJHHUTEIb-
HBIX C60quHI)IX CANHUIL
KOJIMYECTBO , . . o
CBOOOIHBIX = % E«| 85=| & HAJIMYHE UCTIOTHEHUS Y BBIKITIOYaTeN st
KOHTAKTOB % S| 5E| =3 % .
3 ES| 283 B8] § =
.| 28| 55| EE| 23 g &
s o x| = &| B 2 _ ey "
6ea g 22| E5| k|5 = |8 | @2 @ ¢
cnpu-| £ = E| B | 85| 8E o 4 o A o A
pPHBO- o SS| Sual| 8 £ 2 " N " | ) |
) | BOOM | E*| 25128 87 < < < o~ < o~
A 3 = SE| 2E| 8 o = M s = 2
(5] = Q o
i = S A > ) M
_ I 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 —
— — — — — . 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 — . . J— ° —
— — ° — — ° 62 — . . — . —

1 o
) Hanuuwne MMpUBOAA SJICKTPOMATrHUTHOT'O Y BBIKIIFOUATCIIA YKa3aHO B CICAYIOIICHU Ta0JI.

Y_B monupukammsix BA57-35-35 u BAS57-39-35 pacuenurens HezaBucuMmblii (PH)
BCTPOCH B BBIKJIIOYATEb.

BA57 X XX-XX XX XX-XX XX |YcnoBHoe 0003HaUeHHE BHAA MPUBOAA U JOIOJ-
HUTCJIIbHBIX MCXAaHU3MOB

BBIZIBJKHOEC |
CTAllTMOHAPHOE UCIIOJTHEHUE Q HaJINYNEC UCIIOJITHCHHNA Y BBIKIIFOYATCIIA
WCIIOJTHEHUE E
Bl R 8 [N R g ple) E
= 8 § a |8 g 3 § o 8 2w
o = ] = 6 & o T s 5 v v
=2 = = 5 5 9 = T o — © o a on
<) E g2 = 2 38 T2 & S o M O - o hAY | a2 |
Q. Jes %) A = a4 = 2 R < g = 5] @ = | S I v | o)}
= S8 |55 9% EE g 52| 8E = g ) o A
= [ oA Mmgeag = © o SN | |
= Z 3 |Eeas g EFEag 25| oF v g} v ~ 0s) ~
e SEE g2 Egxg™ 8E]| 2 < < < = < =
= fa S g S T Yo T & = 2] m as) < M <
> x Eo |E8EEa % o m m
=g |52 |sEEzE |2 |3
A o a S A S
° — — — — — 10 ° ° ° ° ° °
_ ° . I — — 30 — ° . — . °
— — — — — 15 — ° ° ° ° °
) —_ —_ ° —_— —_— 16 — (] ° — o L4
J— — J— J— ° — 50 — — ° — ° .
— — — — — ° 70 — — . — ° °
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BA57 X XX—XX XX XX-XX XX |YcinoBHoe 0003HauYeHHE CTEIIEHU 3aIIUTHI BBIKIIIO-
gatens — 20 (IP20; crenenp 3amuThl 38KUMOB —
IP00)

BAS57 X XX—XX XX XX-XX XX |O06o3HaueHrEe KIMMATHYCCKOTO HCIIOJHCHUS U Ka-
teropuu pazmenienus: Y XJ13; T3

Ce0000Hble KOHMAKMbl, XAPAKTEPUCTUKU KOTOPBHIX JlaHbl B TaOJu-
e 2.59, ucnonb3yrTCs B CUCTEMax aBTOMATUKU JJIsl CUTHAIIA3ALMH O IMOJIO-
KEHUU CHUJIOBBIX KOHTAKTOB BBIKJIIOUATENISI, & 6CHOMO2AmenbHble KOHMAK-
Mol CUZHATU3AUUU AGMOMAMUYUECK020 omKaodenus (Tadn. 2.59) npeaHa-
3HAYEHBI JIs1 CUTHAJIM3AI[MU aBAPUIHOTO CpadaThIBaHUs arapara.

Tabnuua 2.59
XapakTepruCTUKN KOHTAKTOB

Kareropus | Ycnosusii | HomunansHoe 3Hauenue pabouero |Koadduuu-| IocTosn-
MpUMEHE- TEIJIOBOM | TOKA, A, npu pa60q1/1x HaIpsPKCHMAX | €HT MOLI- | Hasl BpeMe-

HUSA TOK, A 220 B ‘ 380 B 660 B HOCTH, COS(|HH LIETIH, MC
CB00OOIHBIE KOHTAKTBI
AC-15 4 1,5 1,0 0,5 0,7 —
DC-13 3,0 — — — 15
BcrnoMoraTeabHbIe KOHTaKThl CUTHAIA3AIIAH
— | 2 2 2 — 0,5 —

He3agucumbwiii pacyenumens OTKIIOYAET BBIKIIOYATENb MPU NTOAAYE HA
KaTyIIKy DJJIEKTPOMAarHuTa HanpspDKEHUS  OT  BHEIIHETO  HWCTOYHHUKA
(Tabm. 2.60). SABasieTcss yCTpOHCTBOM KPAaTKOBPEMEHHOTO ACHCTBUS, ISl UC-
KIIOUEHUS €ro TIOBPEXKIEHUS WCIOIb3YeTCs B KOMOMHAIMU C OJIOK-
KOHTaKTOM, KOTOpbIN CHUMAaeT Hampspkenue ¢ karymku PH mocne cpabatsbi-
BaHusA ammapara. He3zaBucumblid pacuenuresnb, BCTPOCHHBIM B aBTOMATHI
BA57-35-35 n BA57-39-35, oOecrieynBaeT AUCTAHIIMOHHOE OTKIIIOUCHHE
BBIKJIIOUATENS] Yepe3 KIEMMBI 3JIEKTPOHHOTO pacuenurens. Ero HoMuHab-
Hoe HampspkeHue 12 u 24 B nocrositHHOro TOKa, 220 B mepeMeHHOro Toka

yactorou 50/60 I'11.
Taomuna 2.60

XapaKTEpUCTUKHU HE3aBUCUMOT0, HYJIEBOTO 1 MUHHMAJIbHOTO PAaCLEIUTENIEH

HoMmuHaneHOE HanpspKeHUE 1eny ynpasiieHus, B

Pox Toka N HYyJIEBOM 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
ITocTOsSIHHBIN TOK 24*;110; 220 110; 220

* — xpome PH Boikmtouareneit BAS7-31
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Hyneeoit u munumanvHulilt pacyenumenu HANPSHKEHUS OTKIOYAIOT
ABTOMATHUYECKHUM BBIKIIFOUATENb MPU HEIOMYCTUMOM CHUKECHUM HAMPSKCHUS.
PacnenuTens MUHUMAJIBHOTO HAMPSOKCHHUS IMPEICTABISIET COOOM DJIEKTPO-
MAarHuT, MOCTOSIHHO YAEPKUBAEMbIA B MPUTIHYTOM COCTOSIHUHW TIPH HAaIpsi-
)keHuu B ceTu cBbIE 0,7 U,y [IOHMKEHNE HANPSIKEHNS B CETU HUXKE 3TOTO
YPOBHS MIPUBOJUT K CpabdaThIBAaHUI0 MUHUMAJIBLHOTO paciienurens. Pacuenu-
TEJIW MUHUMAaJIbLHOTO HAIPSIKEHUS MPUMEHSIOT B LIEMAX OTKIIOYEHUS TOTpe-
ouTenei, He JOMyCKaomUX padoTy Ha MOHMKEHHOM HANPSKEHWUU, VI 3a-
MyCK KOTOPBIX IPHU aBTOMATUYECKOM BOCCTAHOBJICHUHW MHUTAHUS HEXKeJaTe-
JeH. AHAJOTHYHBbIC (DYHKIIMH BBITIOJHICT PACLCIHUTENh HYJICBOTO HaIpsiKe-
Hus. [lo ycTpoiCTBY M NPHUHIMITY JEUCTBHS OH MOJ00CH PaCHENUTEN0 MHU-
HUMAJIBHOTO HAIPSDKCHUS W OTIWYAeTCS TEM, YTO cpabaThIBaeT MpU HAmpS-
skeHuu B cetu MeHee 0,35-U,on.

Cxema BeIkiItouyaTenet BAS7 ¢ nonogHUTENbHBIMU COOPOYHBIMH €U~
HULIAMU NpUBeeHa Ha puc. 2.119.

SB1
Pacuennenne

v li 33 Si 113Sz

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

1l o ¥ |
' D \D_o_/_gl'
| whglad
N .

Puc. 2.119. Cxema sviknouameneti BA57 ¢ anekmpomacHumusim npusooom, Hesa-
BUCUMbBIM pacyenumenem, 6CHOMO2AMENbHbIMU KOHMAKMAMU CUSHAIUZAYUU A6-
MOMAMUYECK020 OMKIIOYEHUS U C60000HbIMU KOHmMakmamu: SBI1 — evikiouamens
KHONOYHBLU NPUBOOA 21eKmpomacHumHno2o; SB2 — gviknouamens KHONOYHbIL HE3A8UCU-
Mo2o pacyenumensi;, YA — npugoo snekmpomachumuuii, SI — KOHMaKmsl 6CHOMoO2amellb-
noie;, S2 — konmaxmol c60000mnbie;, K1 — pacyenumens nezasucumviii;, Ul — nanpsiscenue
numanus Hezasucumo2o pacyenumens; U2 — nanpsoiceHue numanus npueooda 31eKmpo-
MACHUMHO20
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ABTOMaTnueckue BbIKIOUaTen BAS7-31

— TOKOOI'PaHNMYMBAIOIINC

amnmapaTtbl ¢ BBICOKOW KOMMYTAIIMOHHOM CIMOCOOHOCThIO. [IpenHasHaueHb
JUIsl paboThl B AJIEKTPOYCTAHOBKAx HampsbkeHuem 1o 660 B. Xapakrepuctu-
KM UX paclienuTesied 1 KOMMYTallMOHHbIE BO3MOXXHOCTU OTPaXKeHbI B TA0JIH-
ne 2.61. 3ammTa OT TOKOB MEPETPY3KU K KOPOTKOTO 3aMBbIKaHUS BBIIIOJIHSET-
Csl B COOTBETCTBUM C NPUBEICHHBIMU Ha puc. 2.120 u 2.121 BpeMATOKOBBIMH
XapaKTEPUCTUKAMHU.

XapaKTepUCTUKHU PACLICIUTENIEH 1 KOMMYTAallMOHHBIE BO3MOXHOCTH
aBTOMATHYECKUX BBIKJIOUareieir BA57-31

Tao0muna 2.61

YcTaBku 10 TOKY

HomunaneHast npenenbHast HanOObIIast

OTKJIIOUaromas crocodHocts (Icy), kA,

< |
< | 2
é o cpabaThIBaHUS Ies = 50% Icy
- b 2 9JIEKTPOMArHUT- - ;
5 e S HOTO pacieruTe- | ACHICTBYIONIEE SHANCHHE TOKA TIPH | & 5
5: % = < ¥, A NIEPEMCHHOM HATIPSKCHUM 1 KO- | & = 2
% a : % 3¢ puImeHTe MOIMHOCTH IENH 582
= = 2 g = : S =
m s =I5 e = H=N5)
5 2 25| 8o | B oo
= = = S 2 | B m S
= 3 = o o 8 o el
= 3 S | 55 |380B| cosp | 660B | cosp | 52 8
s E = § o K 885
= = = T = =AY
S = 55 S N5 R
T = = 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;
© X 100 | — | 800; | 1000;
Tv 1200 1200
o~ o~
v
< <
m M

* - OTKJIOHEHHUE YCTaBOK IO TOKY cpabaThIBaHUS 3JIEKTPOMarHUTHOro pacuenutens +20%
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= — 1 — 30Ha pabOTHI MAKCUMATHLHOTO
= pacuenuress Toka Neperpys3Ku;
‘\ I, — ycraBka MakCHMaJIbHOTO
1000 EEE—t— pacuenurens Toka K3 (nepemen-
= HBII U MOCTOSTHHBIN TOK)
\
100
1
10 s
N,
T
1
i
Im_ Imin\ ,[m: [max ]
(N —————""""lwwe ‘ —=====a
0,01
1 3 5 10 30 50 1/1,

a

!, ===
= | — 30Ha pabOTHl MAKCHMAJILHOTO
pacLenuTes ToKa Ieperpy3Ku;
I, — ycTaBKka MaKCUMAaJIbHOTO

\

1000 pacuenutens 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. Bpemsamoxkosvie xapakmepucmuxu svixatouamenei BA57-31 ¢ xonoo-
HO20 COCMOAHUA: A — HOMUHANbHBIL MOK MENi08020 MAKCUMANbHO20 PACyenumens
16 A; 6 — HOMUHabHBIE MOKU MENI0BbIX MAKCUMATbHBIX pacyenumeneti moka 20; 25;

31,5, 404
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L === T"30ma PabOTHl MaKCHMAJILHOTO
pacuenuress Toka neperpy3Ku;
I, — ycTaBKa MaKCHMaJIbHOTO
1000 == pacuenurens Toka K3 (nmepemen-
= HBIA TOK); [, , — yCTaBKa MaKCH-
MaJIbHOTO pacuenurens Toka K3
100 (MTOCTOSIHHBIH TOK)
AN AN
N\
N 1
10 =7
Il
1
— 7 R Imin ]m2 = Imax I
I <— 1|
0,1. Iml :]min S S ]mlzjmax ===
0,01
1 3 5

10 30 50 1/1,
a

f, c

————— | — 30Ha pabOTHI MAKCUMAJILHOI'O
pacLenuTesst TOKa neperpysKu;
I, — ycTaBKa MaKCHMajbHOTO

1000 == pacuenurens Toka K3 (nmepemen-

‘-‘ ‘-‘ HBIN ¥ TTIOCTOSTHHBIN TOK)
1+ \
100 =2
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 eviknovamenei BA57-31 ¢ xonoounozo
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 BbikiIo4aTenun BAS7D35 (tabn. 2.62) paccuuTaHbl
JUTSL DKCIUTyaTallud B AJIEKTPOYCTAHOBKAX C HOMUHAIBHBIM pabOYMM HAMps-
xenuem 10 380 B nmepeMeHHOro Toka, a TOKOOTPaHMYHUBAIOIIKNE BBIKIIFOYaTE-
au BAS7-35 (tabin. 2.63) — no 660 B. Ux 3amuuTHbIE XapaKTEPUCTUKH JaHbI
Ha puc. 2.122 u 2.123.

Tabmuna 2.62

XapakTepUCTUKHU PaCLEIUTENIeN 1 KOMMYTAallMOHHBIE BO3MOXKHOCTH
aBTOMAaTHYECKUX BhIKIroOUareined BAS7d35

. HomunasbHas npe-
g e JenbHas HauOoJIbIIas
i 2 OTKJIFOYAIOLIAs CII0CO0-
= |2 | % wocts (Icv), kA,
QH) E q:)<ﬂ ]CSZSO%]CU
s = « B | YcraBka 1o ToKy cpabaThIBaHUs SIIEKTPO- | jeficTByromee
o > VAYY p y )
Q S < | gg MarHuTHOTO pacuenurens™, A 3HAUEHUE TOKA | S g =
g = § >§ E IIpU IIEPEMEH- %g =
2 E = HOM Hampsike- | & =°5
=) 4 =B HHH K K03 du- == &
= 5 S & 8 L&
= = g LMCHTE MOIIHO- | & % &
§ S CTH LIETTH = &, §
é é npu Hi%@é\é@HHOM npu H(;((:)TK(:IHHOM 380 B | coso E 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;
g | 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
©9 [ 100 [ 100 | 500; 1000; 1250 500; 1000; 1250 10 | 05 | 15
g g 125 125 | 500; 800; 1250; 1600 | 500; 800; 1250; 1600
Ao | 160 160 500; 800; 1000; 1600; | 500; 800; 1000; 1600;
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
ol
ol
ol
olle
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 CpabaTbIBaHMs IEKTPOMArHuTHOro pacuenurens £20%
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TaOmuna 2.63
XapaKTepUCTUKHU paclieNUTeNIe 1 KOMMYTAalIMOHHBIE BO3MOXKHOCTH
aBTOMATHYECKUX BBEIKIIOUareineit BA57-35

HomunaneHas npenenbHas

<ﬁ & HauOOJIBIIAST OTKIIFOYAIOIIAs
= |8 crocobHocTh (Icy), KA,
o g* YcTaBKH 10 TOKY cpabaThIBaHUS Ies = 50% Iy
= g |5 3IEKTPOMArHUTHOTO pacIenuTeNs™, N
5 = g JEUCTBYIOLIEE 3HAUCHUE E z
5 2 = TOKA IIPU [IEPEMEHHOM | © =
g | 2| E<S =2
g i S o HanpsDKEHUH U KO3hPu- | & =
E é ¥ 5 OUEHTC MOIIIHOCTHU LICIIHU %>S 3)
= = | 2K £Q=
= |5 5E°F 257
2 5|2 255
3 | §  |7puTepeMeHHOM|pHU IOCTOSHHOM 2 =4 g R
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Lc % 1 — 30Ha PabOTH MAKCHMAJILHOTO

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

1000 2 —30Ha pa6OTLI MaKCHUMaJbHOI'O
pacuenuTensa TOKa, CHATad ¢ Harpe-

L W TOTO COCTOSHHUS;
L \ S\ I
T p \y — YCTABKa JIIEKTPOMATHUTHOTO
100 pacuenurens
A N 1
1 A I
| | AN AN I 2'
= =7
L} y, | V4

i
LS

0,1-%

0,01
1 3 5 10 30 50171/1,
a
L, ¢ 1 — 30Ha pabOTH MAKCHMAaIBHOTO
pacLeNuTeNs TOKa, CHATAS € XOJIO-
Mu\Y JTHOTO COCTOSIHHS,

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

TOTO COCTOSTHUS,

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

0

Puc. 2.122. Bpemsamoxogvie xapakmepucmuKku agmomamuyeckux evlkaouamenei

BA57®35, BA57-35: a — nomunanvbubie moku menjiosblx 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 pacLenuTes TOKa, CHITast C XOJI0-
i JTHOTO COCTOSIHHSL,
1000 s \ 2 — 30Ha pabOThl MAKCHMAIILHOTO

pacuenuress ToKa, CHATas ¢ Harpe-
TOTO COCTOSIHHS,

I, — ycraBKa 31eKTpOMarHUTHOTO

100+ | pacLenurens
NN T2
10 AN — =5
7
> S ~
| N/
¥
%
0,1 —_Im: ]min; < [m: Imax
0,01
1 3 5 10 30 501/1,
a
1, CH=% 1 — 30Ha pabOTHI MAKCUMATBHOTO
—% paclenurens Toka, CHITas C X0J0-
JTHOTO COCTOSIHUS,
\ 2 — 30Ha pabOTHI 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
~ 7 e
Vi
a4 g
1 -
I~
0.1 ,Im_ Imm < Im: Imax
0,01
1 3 5 10 30 501/1,

0

Puc. 2.123. Bpemsaimoxogvie xapakmepucmuKku asmomamuyeckux evlkaodamenei
BAS5S7®35, BA57-35: a — nomunanwhbie moKu meniogulx MakCUMAIbHbIX pacyenumeinetl

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

Tab6auna 2.64

XapaKTEepUCTUKH paclienuTeNeld 1 KOMMYTaIllMOHHBIE BOBMOKHOCTH
aBTOMATHYECKUX BBIKIOUarenei BAS7-39

. HoMuHanbHas OpejenbHas
< | E HAnOOIBIIAS OTKITIOYAOIIAS
= % crioco6rocTh (Icy), KA,
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555 (500 | 500 | 1000; 1600; | 1000; 1600;
< << 2000; 2500; 5000({2000; 2500; 5000
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4000; 5000 4000; 5000
o lele’
e Tale’
e Tale’
ﬁ ﬁ ﬁ 1000; 1250; 1000; 1250;
N \O © 1600; 2000; 1600; 2000;
oo | 630 2500; 3200, | 2500;3200, | 40 [0-25| 18 10,31 110
TTT 4000; 5000 |  4000; 5000
wmy N wn
< <<
[aaaalas)

* — OTKJIOHEHHE YCTaBOK I10 TOKY CpadaTbIBaHHs JIEKTPOMArHuTHOTo pacuenuresns £20%
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t,C 1 — 30Ha pabOTHI MAKCHMATIBHOTO
- pacuenuTess ToKa, CHITas ¢ X0JI0-
ll‘ JTHOTO COCTOSIHUS;
I — ycraBKa 3JeKTPOMArHUTHOTO
1000=kx "
=\ pacuenuTens
100
. X
N\ \\ I
10 N 77—
’/
1 N
[m: [min ,Im: [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
‘ ]
A N 4
AN
A <
! =
=
,[mz Imin N ,Im: [max
0,1 [~ ~
0,01
1 3 5 10 30 501/1,

0

Puc. 2.124. Bpemsimoxogvie xapakmepucmuku gviknouameneu BA57-39, cuamoie
C X0J100H020 (a) U Hazpemo2o cocmosiHus (0)
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I /1

HoM. pacty’ L Hom. paciy 40°C

\\
~ 1,4
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I

—60 —30 0 30 60 t°C

Puc. 2.125. Bausnue memnepamypul okpysscaroujeis cpeovbl Ha HOMUHANbHbLE Pabo-
yue MoKU MAKCUMAIbHLIX pacyenumenetl moka eviknrouamenet BA57 OAO «/{us-
HO2OPCKULL 34600 HU3KOBOIbMHBIX AGMOMAMO8»

3aluTHBIE XapaKTepUCTUKH BbIKItouareneid BAST (puc. 2.120-2.124)
JaHbl NP KOHTpoibHOU TemmepaType +40°C. 3aBUCHMOCTh HOMHUHAIBHBIX
pabounxX TOKOB MaKCHUMAJbHBIX paclienereyeil OT TeMIepaTyphbl OKpYKaro-
e cpeibl IpUBecHa Ha puc. 2.125.

TpexnontocHple aBTOMaThueckue BbiKiIrouaTenu BAS7 mpousBoacTBa
OAO «3nektpoanmnapar», r. Kypck, npeaHa3Hau€Hbl 1Jisl IPUMEHEHUS TOJIb-
KO B 2JIeKTpuueckux mensx HamnpspkeHueMm 400/690 B mepemeHHOro Toka
gactoroi 50/60 I't. Ux HoMeHkmarypa anaigorndyHa npoaykmuun OAO «/{us-
HOTOPCKHI 3aBOJ] HU3KOBOJIbTHBIX aBTOMATOB» (Tabi. 2.61-2.64). Uckntoye-
Hue — Mmoaudukarus BAS57-35: oTCyTCTBYIOT BBIKIIOYATEIM HA HOMUHAIb-
Hble TOKM OT 16 10 50 A, a B anmapaTtax Ha HOMUHaJIbHBIA TOK 250 A He
NpPEAYCMOTPEHbl YCTaBKU 3JIEKTPOMArHUTHOTO pacuenurens Ha Toku 500,
750 u 1000 A. MMeroTca pa3iuuvs U B 3alUTHBIX XapakTepucTtukax. s
anmapatoB OAO «Onekrpoanmapar», 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 MaKCUMAaJIbHBIE PACUEIUTENN TOKA MPU OJHOBPEMEHHOW Ha-
rpy3Ke BCEX MOJIIOCOB U HOPMUPOBAHHOM TEMIIEPATYPE OKPYKAIOLIEH CPEIbI:

e He cpabaThIBAIOT B TEUEHUE MEHEE JIBYX YaCcOB IIPU Hayaje OTCYETA C
XOJIOJHOTO COCTOSHUA IPH TOKE 1,051 pacu;

e cpabarbIBatOT Opu TOKE 1,3-/; paen B TEUEHUE MEHEE JBYX 4YacOB IIPH
HayaJle OTCYETa C HAarpeToro coCTossHUA (TOKOM 1,05-1,; oy B TEYEHHE BYX
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 pacyenumens moKd, CHAMAs ¢ X0N00H020 COCMOAHUsL, 2 — 30HA pabomvl men-
NI08020 MAKCUMAIbHO20 PACYenumens mokd, CHAMAs ¢ Hazpemo2o cocmosnus; L, — yc-
maeKa d1eKmpomMasHumno2o pacyenumens moka K3
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Puc. 2.127. Bpemamoxkosvie xapaxmepucmuxu eviknrouamenet cepuu BA57-31 na
moku 50; 63 A (a) u na moku 80; 100 A (6): 1 — 30na pabomer menno6ozo maxcu-
MAJbHOCO pacyenumeiisl mokKda, CHAiAmasd ¢ X0JI00H020 COCMOAHUA, 2 — 30Ha pa60mbl men-

J106020 MAKCUMAIbHO2O pacyenumeiisd nokKa, CHAmMaAsA ¢ Hacpemoco COCMOAHRUA, Im — ycC-
maexka I1eKmpomMacHUmHo20 pacyenumelsi moka K3
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Puc. 2.128. Bpemamoxoevie xapaxmepucmuxu sviknouameneti cepuu BA57D35 na
moxu 16; 20; 25; 31,5, 40, 50 A: 1 — 30na pabompr menniogoeo MakCumaibHO20 pacye-
numesisi MOKA, CHAMAs ¢ X0N00H020 COCMOAHUsL, 2 — 30HA pabomvl Menio8oc0 MaKcu-
MAIbHO20 pacyenumens MOKd, CHAMAsL ¢ Hazpemozo cocmosinus, I, — ycmaska snekmpo-
MaznumHozo pacyenumers moxka K3
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Puc. 2.129. Bpemamorosvle xapakmepucmuku vikioyameneu cepuu BA5S7-35 u
BA57®35 na mok 63 A: 1 — 30na pabomovl mennio6o2o MaKCUMAibHO20 PACYENUmes
MOKA, CHAMAS C XONOOHO20 COCMOAHUA, 2 — 30HA pabomvl Menyio8o20 MAKCUMATbHO2O0
pacyenumeinsi MoKd, CHAMAS C HASPEMO20 COCMOAHUL, I, — YCMasKa 31eKmpomMacHUmHoO-
2o pacyenumens moxa K3
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Puc. 2.130. Bpemamorosvle xapakmepucmuku evikioyameneu cepuu BA5S7-35 u
BA5S7®35 na moxku 80 A (a) u 100 A (6): 1 — 30na pabomol menioso20 MaKCUMAaibHO-

20 pacyenumessl moka, cHAmas c X0JI00H020 COCMOAHRUA, 2 — 30Ha pa6ombl menjioeozco
MAKCUMAIbHOCO pacyenumessd moka, CHAmdAA ¢ Hazpemozco COCMOAHUA, [m — ycmaeka
IJIEKMPOMACHUNTHO20 pacyenumelisd moka K3
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Puc. 2.131. Bpemamorosvle xapakmepucmuku evikiioyameneu cepuu BA5S7-35 u
BA5S7®35 na moxu 125 A (a) u 160, 200, 250 A (6): 1 — 30na pabomsl menioso2o
MAKCUMANIBHOCO pacyenumeilsl moka, CHAmasl ¢ X01001H020 COCMOAHUA, 2 — 30Ha pa6ombl
MeNI08020 MAKCUMATIbHO2O pACyenumens moKd, CHAMAs ¢ HA2Pemo20 coCmosaHusl, L —
ycmaexka 91eKmMpoMAacHUNHO20 pacyenumelsd moxka K3
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Puc. 2.132. Bpemamokoevle xapakmepucmuku eviknouameneti cepuu BA57-39,
CHAMbLE C X0100H020(a) u Hazpemoeo (06) cocmosinus: 1, 2 — 30161 pabomol Menio6o-
moka K3

20 MAKCUMANbHO20 pacyenumeiisi moka, Im — ycmaeKka 31EKMpPOMACHUMHROCO pacyenumelis
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Puc. 2.133. 3asucumocmov nHomunanbro2o paboue2o moxa evikouameneti BA57
npouzsoocmea OAO «Onekmpoannapamy, 2. Kypck, om memnepamypul oKpy-
aHrcaroweti cpeovl

Aemomamuueckue gvikniouamenu cepuu BA61-29 npenHa3HaueHbl 15
MIPOMBIIJICHHOTO U OBITOBOrO MpuMeHeHUusl. CTPYKTypa X YCIOBHOTO 000-
3HAYEHUs MpUBEJeHa HAa puc. 2.134, a OCHOBHbIE TEXHUYECKHUE JAHHBIE — B
Tabnuue 2.65.

BrikntroyaTenu MMEIOT BPEMSATOKOBBIE XAPAKTEPUCTUKH, MPUBEICHHBIC
Ha puc. 2.135. Ilpu TemnepaType, OTIUYAOLIECUCS OT KOHTPOJIBHOMU, ISl HO-
MUHAJBHBIX Pa0OYMX TOKOB MAaKCHMAJbHBIX pacCLENUTENeH BBOJIUTCA KOP-
PEKTUPOBKA B COOTBETCTBUU C puc. 2.136.

O06sacTb MPUMEHEHHUS BBIKJIIOUATEIICH:

e Tun B npenHasHaueH I 3alIUTHI SJIEKTPUYECKUX CETEH aIMUHUCT-
PATUBHBIX U XKUJIbIX 31aHUN;

e Tun C — g 3a0UThl 3JEKTPUUYECKUX CETEH aJMUHHUCTPATHUBHBIX U
KWIBIX 3[JaHUNA B KaueCTBE BBOJHOTO BBIKIIIOUATENS W ISl MOTpeOuTesneil ¢
OOJIBIIMMU MYyCKOBBIMH TOKAMH;

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

e TUN Z — [ 3al0UThl U3MEPUTEIIBHBIX LEINEH, HENEH YIPABICHUS U
JIPYTUX CETEU C BBICOKUM COIMPOTHUBIIEHUEM;

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

e Tun K — 11 3a10UThl TPOMBILIJIEHHBIX 3JIEKTPUYECKUX CETEH, dJIeK-
TPOJIBUTATEIJIEH, JIAMIL.

Bpemst cpabGaTbiBaHUsSI TEIUIOBBIX paCIHENUTENCH MPU HOPMHUPOBAHHOU
TEeMIIepaType OKpYy>KarolleH cpeibl IpuBeIeHO B Tabmulie 2.66.
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TaoOmuna 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 (prc. 2.134)
npeaciibHasd

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

HaunGonpmas padouas ot- 0
A _
100%; pu yCTaHOBIECHHOM TOKOOTPaHHYMBAIOIIEM OJIOKE
KJII0Yaromas crrocoOHOCTh 50%
0

Ics, %

Kareropus npumMenenus A

Z (4Lon) 0,5...63 A —

Jnamnazon L(8-Lyom) 0,5...63 A —

HOMHUHAJIb-
aeix Tokos | K(12-Luom) 0,5...40 A _

(pI/IC. 2134) B((3_5)1H0M) I 6,363 A
C XapakTe-
pucTUKOn | C((5—10)-Lyon) — 6,3...63 A

D((10—2O)1H0M) - 6,3 40 A

KonTponbHas TeMmnepary-
pa TEILIOBBIX pacLEIuTe-
nen

40°C 30°C

Ob6nacTh npUMEHEHHUS IIPOMBILUICHHBIE OBITOBBIC

Brikmouarenu, usroraBnuaemsie o ['OCT P 50030.2, KOMIIEKTYIOT-
Csl IOTIOJTHUTENIbHBIMU COOPOYHBIMU €IUHUIIAMMU:
®  paclenuTelb HEe3aBUCHUMBIN (BpeMs cpaOaThbIBaHUS BBIKIIOYATENS C
MOMEHTA TI0JIaYM HANPsDKEHHS Ha KaTymIKy pacienutens He oonee 0,04 c);
e  (JIOK TOKOOTpaHUYEHHUA (IIPU UCTIOIB30BaHUU OJI0Ka Icpy = 6 KA).
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Ta0muna 2.66

Bpewms cpabaThiBaHUs TEIOBBIX paclienurened Beikiatouareneii BA61-29

Tun Tok Bpewms cpabaTeiBanus
1,13-Lyom. pacn t>1uy
B.C.D 1;4'5']H0M.pacu t<lu
2,55 Luowm. pacn 1 ¢<t<60c mns Luom pacu < 31,5 A
I ¢ <t<120 ¢ pns Lyom. pacu > 31,5 A
1,05-Zyom. pacn t>1u
Z,L,K
173'IH0M. pacny < 1 q
BA61 X 29 -1 X X XX X
I | | | | | |
- !
b Q5 54 o)
®) o =
3 £z g =< g
o = = e g = B e E
= ) 2 == 50 a = N
T o T < o B = 5 T o 23
o o g = o = 5 B s o =
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Puc. 2.134. Cmpyxkmypa ycnoernozo obo3uauenus sviknrouamens BA61-29:
PT — pacyenumens moxos nepecpysku (mennogoii); PO — pacyenumens mokog KOpomro2o
3AMbIKAHUSA (]IeKMPOMACHUMHDLIL)
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Puc. 2.135. Bpemamoxogvie xapakmepucmuxu 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 okpydicaioueli cpedvl Ha HOMUHAIbHbLE Pado-
yue MmoKu MaKCUMAIbHbIX pacyenumerneu gvikaouameneu BA61-29

Aemomamuueckue eviknouamenu cepuui BA76, BA77, BA78, BAS8O
(Tabn. 2.67-2.69) npeaHazHayeHsl Aji1 00€CIEUEHUsT HOPMAIBHOIO pPEXHMa
MPOTEKAaHUsS TOKA B LIEMH, €r0 OTKJIIOYEHHUS U 3aIIUTY LENU MPU KOPOTKUX
3aMBIKAHUSIX W TEpPErpy3Kax, a TakKe NI ONEPATUBHBIX BKIIOUEHUN U OT-
KJIFOUEHUN AJIEKTPUUECKUX Lenel. Anmaparbl UMEIOT MOJYJIbHOE UCIOJIHE-
HUe U kpensTcsa Ha DIN—petiky. O61acTh NpUMEHEHHUS:

e TUN B — mOpUMEHSAETCS IJIA 3alIUThl HU3KOBOJIbTHBIX AJIEKTPUUECKUX
Lener aIMUHUCTPATUBHBIX U KWIIBIX 31aHUN;

e Tun C — TPUMEHSETCS JJIs 3alUThl HU3KOBOJIbTHBIX AJIEKTPUUYECKUX
1ene aIMUHUCTPATUBHBIX U KWIBIX 3[JaHUM U JJIsl TIOTpe-
ouresnel ¢ HeOOIBITUMU ITyCKOBBIMH TOKAMMU;

e Tun D — npuMeHseTcs IS 3alUThl HU3KOBOJIBTHBIX AJIEKTPUUECKUX
LEenel aIMUHUCTPATUBHBIX U KWIBIX 3[IaHUN U JIJIs1 TOTpe-
ourenei ¢ OOIBITMMU MTYCKOBBIMH TOKAMH.

B Beikmrouarensx cepun BA78 mpeaycMoTpeHa 3amuTa 3aKHUMHBIX
BUHTOB OT BO3JICHCTBUS BHEIIIHEU Cpe/ibl U HEMPETHAMEPEHHOTO KacaHusl.

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

Asmomamuueckue sviknouamenu cepuu BASI—41 — TOKOOTpaHUYH-
BAIOIIME C DJEKTPOMArHUTHBIM pacuenutenem (tadm. I11.1, puc. 2.139),
MpeaHa3HAuYEeHbI 1JI SKCILTyaTallud B 3JIEKTPOYCTAaHOBKAX, a TAKXKe JOIyCKa-
€TCSl UCMOJIb30BAHUE HMX JIs MPSAMBIX MMYCKOB ACMHXPOHHBIX JIBUTATENICH C
KOPOTKO3aMKHYTBIM POTOPOM M OTKIJIIOUEHHSI BPAIIAOIIMXCS JBUTaTeseH.
3alIMTHBIE XapaKTEPUCTUKU BBIKIIIOYATENIEH IPUBEAEHBI Ha puc. 2.139.
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Tadmuna 2.67

TexHuueckue JaHHbIE aBTOMAaTHYECKUX BhIKII0oUaTeaer BA76 «IIIUT»

[TapameTpsl

HoMunanbHeIl TOK pacuenuTencu luou. pacus A

HomunansHoe pabouee HanpspkeHue, B
HomunannHas yacrtora, ['11

Yucio nosirocoB
XapaKTepucTruKa pacienuTes (TUIT)

HauGonbras npenenpHas OTKITIOYAIOIast CIio-
cobHocTh Iy, A

Haubonpmiast pabovast OTKII0YArOMast Crocoo-
HOCTB Ics, B % Icy

Kareropus npumenenus (I'OCT 50030.2)
Knumarndeckoe HCKOXKEHUE

2
Ceuenue IMOAKIIFOYAa€MBIX ITPOBOJHUKOB, MM

Brixirouarens
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)-Iiou; C(5-10)-Iyou;
C(5-10)-Iyoun D(10-20)-Ly0p
3000 4500
100 100
A A
VYXJII3 VXJII3
1,0+25,0 2,5+35,0

Ta0Omuna 2.68
TexHnuyecKHne JaHHbIE aBTOMaTHYECKHUX BBIKJIIouaTeseii BA77 u BA78

% 3
[leperpyska K3 E g i
5 ~
:
) SN I
T BEIONa | Bl L Al 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 g
8 & 32 «C»
=3 [40,50,|2,55-8,., | <1
q = 101,
16, 25, «C»
32, 40, | 4D <6016
BA77-31 | 400 | 100 |CuD |30 (37| 2550 | <2 | M| <01 | 45
80, 100|255 0| <L 1)
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Oxonyauue Tadoaune 2.68

[leperpy3ka K3 E %ﬁ
c F .=
5 383
T &5
Tun BeIKIIIOYA- Us, Bl lus, A| O | Lup, A %o é
Tems X t ; fg 3
cp> y(K3) E 5O
0 hor Ay | A | o[22
= 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 v 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 |OT02] g
100 12-1,, | 105
3HaYe-
Ha

Ipumeuanue: 1. BTOXO — BpeMATOKOBasl XapaKTEpPUCTHUKA OTKIOYEHUSI BHIKIIOUATEIS.
2. Haubonsbmas paboyast oTkmtovaromias ciocooHocts BA77-29 IMUT (I¢s) — 100% Icp.

Tabnuna 2.69
TexHuyeckne JaHHbIC aBTOMaTHUeCKuX BhiKItodaTeneit BASO «1T»

[Tapametpsl BA80-29
HoMuHanbHbIM TOK pacuenuTenci luou. pacu, A 1,2,3,4,5, 460’ 15%’ 1663’ 20,25, 32,
HomunansHoe paboyee HampspkeHue, B 400
HomunanwHas yacrora, I'm 50
Yuciro moJocoB 1,2,3,4
XapakTepucTrKa paclenuTens (TUI) B(3-5) Luom. pacu; C(5—10)Liom. pacu
Haubonprast mpenenpHas OTKIIOYAIONIAs CIIOCO0- 4500
HOCTb Icy, A
HaunGomnbmrast pabovasi OTKITIOYArONIAst CIIOCOOHOCTh 100
Ics, B % Icy
Kareropus npumenenus (I'OCT 50030.2) A
Knumatndaeckoe ucKoxxeHue VXIJI3
CeueHue MOAKIIOYAEMbIX POBOHHUKOB, MM’ 1,0=25,0

207



80¢

10000
5000

2000

1000
500

200
100

N Wn
o O

Bpewms pacuennenus, ¢
ek
—_ N W O

=
(9]

LS L
—_ N

0,05
0,02
0,01
0,005
0,002
0,001

0,6

1

2

3 57

10 20 30 5070 100 I/10m

Puc. 2.137. Bpemamorxogas xapakmepucmuxa Omxuo4eHust
aemomamuyeckozo gvikatouamensi BA77-29 « L{UTy» (mun B)
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Puc. 2.138. Bpemamorxogas xapaxmepucmuxa Omxuo4eHus
asmomamuyeckoeo gvikaouamensi BA77-29 « LIUT» (mun C)
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Puc. 2.139. Bpemamorxogas xapaxmepucmuxa Omxu04eHusi aemomMamuiecko20
guiknrouamens BASI 41

Aemomamuueckue evixnouamenu BAS7—41, He UMeIoIe MaKCHMaJlb-
HBIX pacUenuTesIeil Toka, U3roTaBiIuBalOTCs Ha 0a3e CeNEeKTUBHBIX BBIKIIIOYA-
teneid BA85—41 (tabmn. I11.1 u 2.21) u coxpaHsOT BKIOUYEHHOE MOJ0KECHUE
10 3HaYeHui TOKOB K3, COOTBETCTBYIOIIMX BEpXHEW I'PaHUIE 30HBI CEJICK-
TUBHOCTH JJIsl CEJIEKTUBHBIX BKIIFOUATENIEH, @ CBBILIE ATUX TOKOB OTKJIHOYAIOT
AIIEKTPUUYECKYIO 1enb. [loHOEe BpeMs OTKIIFOUEHHSI LIEMH BBIKJIIOYATENIEM [IPU
HOMHUHAJIBHOM TOKE C MOMEHTA MOJa4yl paboyero HampsKeHHs Ha BBIBOJIBI
KaTyLIKW HEe3aBUCUMOTO pacuenureins He 6oinee 0,065 c.

Asmomamuueckue svikatouamenu cepuu BASS (tabn. 2.70) sBusroTCs
AIEKTPUUECKUMU KOMMYTAIIMOHHBIMU armapaTaMyd TpexX(a3zHOro HCIOJIHE-
HUs (Tpex- U YeTbIpexnoitocHbie). CHaOXeHbl IBYyMsI CUCTEMaMHU 3aIlUThI OT

209



01¢

Brixknrouarenu tua BA&S

Taomuna 2.70

TeXHHUECKHE XapaKTEPHCTHKH BA88-32 | BAS8-33 | BAS8-35 | BA88-37 | BA8S8-40 | BAS88-43
Homunansnoe pabouee HanpspkeHue, B 400
MaxkcuManbHbI HOMHHATBHBINA TOK (yC- 125 160 250 400 300 1600
TaHOBOYHBIN rabapur), A
KonnuecTBo nmomnrocos 3 3 3 3 3 3
TEIIOBOMH, TEILJIOBOMH, TEILJIOBOMH, TEIJIOBOM, 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 pacLEIUTENEH, 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 cpabatbiBanms 0 TOKY K3, A | 500  10-uyoy| 500  10-Lyoy|  10-yon 10-Lyon 10-Lyon Peéﬂ“ﬁ?f“‘”
HomunanbHas pabovast HaubospIas oT- 12,5 17.5 25 35 35 50
KITIOYAIoIasi ClIocCOOHOCTD s, KA
HomuHanbHas npenenbHas HauOobIIas 25 35 35 35 35 50
OTKJIIOUAIOIIAs CIIOCOOHOCTE [y, KA
HoMuHanbHbIN KpaTKOBPEMEHHO BBLAEP- L L L L L 20
KUBaeMbIid 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 oT 0,7 10 1,0+ Lyoum. pacu-
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Puc. 2.140. Bpemamoxoeas xapaxmepucmuxa agmomamuye-

ckoeo sviknouamens BA8E8—32: 1 — uz xonoonoco cocmosmus;

2 — u3 Hazpemo2o cocmosnus;, 3 — 30Ha cpadAMbIEAHUsL INEKMPO-
MACHUMHO2O0 pacyenumelis
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Puc. 2.141. Bpemamoxogas xapaxmepucmuxa agmomamuye-

ckoeo evikmoyamena BA88—33: 1 — uz xonoonozo cocmosnus;
2 — u3 Hazpemoz2o cocmosnus; 3 — 30Ha cpabamvléanus ANeKmpo-
MASHUMHO20 PACYenumens
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Puc. 2.142. Bpemsamoxosas xapakmepucmuka agmomamuye-

ckoeo sviknouamens BA88—35: 1 — uz xonoonoeo cocmosnus;

2 — u3 Hazpemo2o cocmosinus, 3 — 30Ha CPAbAMbIEAHUsL DNEKMPO-
MACHUMHO20 paCyenumens
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Puc. 2.143. Bpemsamoxosas xapakmepucmuka agmomamuye-

ckozo evikmoyamensa BA8S—37: 1 — uz xonoonozo cocmosnus;
2 — u3 Hazpemoz2o cocmosnus,; 3 — 30Ha cpabamvléanus 21eKmpo-

MACHUMHO2O0 pacyenumeiia
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Puc. 2.144. Bpemamoxogas xapaxmepucmuxa agmomamuiecko2o eblKaoyamens

BA88—40: 1 — u3 xonoonozo cocmosinusi; 2 — u3z nazpemozo cocmosnus, 3 —30Ha cpaba-
MbLEAHUSL DNEKMPOMASHUMHO20 PACYENUMEISL

CBEPXTOKA: JJIEKTPOTEILUIOBOM U DJIEKTPOMArHUTHOM, C B3aMOCOTJIACOBAHHBI-
MU Xapakrtepuctukamu. [IpeaycMoTpeHsl ecTs TUIMOUCIIONHEHUN HA HOMMU-
HaJbHbIE KOMMYyTHpyeMbIe TOKH OT 125 no 1600 A ¢ mpoMeKyTOYHBIMU YyC-
TaBKaMM DJIEKTPOTEIUIOBBIX pacuenurenei. IIpuMeHsroTes mig rpynmnoBoin
3alIUTHI B )KUJIOM U TPaXJAaHCKOM CTPOUTENBCTBE, MPOU3BOJICTBEHHBIX 00BEK-
TOB, DJIEKTPUYECKUX IMOJCTAHLUN, PACIPEACIIUTEIbHBIX ITyHKTOB. BhIKiItoua-
TEIUM YCTAHABIMBAIOT B DJEKTPOLIMTAX CO CTEHNEHBIO 3allUTHl 110
I'OCT 14254-96 ue nmxe [P30. 13 10N0JHUTENBHBIX YCTPOMCTB MPEAYCMOT-
pEHa yCTaHOBKA: HE3aBHUCUMOIO PACLENUTENS], PACLENUTENI MUHUMAIBHOTO
HAIIPSDKEHUS, JONOJHUTEIBHBIX U ABAPUMHBIX KOHTAKTOB. J[OyKOMILIEKTOBA-
HUE BBIKJIIOYATEIEH MPOU3BOAUT MOTPEOUTENh B COOTBETCTBUU C TEXHOJIOTH-
YEeCKUMHU OCOOEHHOCTSIMH 3alllMI[aeMoro oObekTa. XapaKTepUCTHKA TOKOO-
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rpaHu4eHus BoikiItouareneii BA88 npusenena B pazaene 2.3.

Asmomamuueckue gviknoyamenu cepuu BA99. BeimyckaroTcs HECKOJIb-
KHX TOBAPHBIX MapOK.

Brikmouatenu BA99 IIUT (tabn. 2.71) npeanasHadeHsl Juisi odecriede-
HUS IPOTEKAHUS TOKa B HOPMAJILHOM PEXUME, 3AIIHUTHI JJIEKTPUUECKUX LIETIeH
MpU KOPOTKUX 3aMBIKAaHUSIX U MEpPerpy3Kax, a TakxkKe JJIsl UX OINEpPaTUBHBIX
BKJIFOYEHUN U OTKIIOYEHUM. [[pUMEHSIOTCS B pacnpenennuTenbHbIX CETAX IIe-
PEMEHHOTO ToKa ¢ HampsbkeHueM 10 690 B 1 HoMUHaIBEHEIM pabo4YUM TOKOM
1o 1250 A. PacimdpoBka ycinoBHOro o003HadeHus IpuBeieHa Ha puc. 2.145.
AHaJIOTUM BBIKJIFOYATEIISIM JIAHHOM Cepuu JIaHbl B Tabmute 2.72.

XXX

BA

Briximrouarennb
aBTOMAaTHye-
CKUH

29

Howmep cepun

X /X X

MakcuManbHBIM HOMUHAIBHBINA TOK

0 KOpIIyCY

[Ipumenenue: 6e3 koxa —
IS pacIipeieIeHust

2 — 114 3allUThI ABUTaTe-
TSt

KonnuecTBO m10II0COB

XapakTeprUCTHKa UCIIOJHEHHUS paclLe-
IIUTEIIA:

S — cTanmapTHBIN THUII

H — Mommnemii tin

R — Tun ¢ orpann4enuem Toka

Puc. 2.145. Cmpykmypa ycnoenozo 0003nauenus agmomamudeckux ebikaodame-
neu BAY9 LI[UT

Tabmuna 2.72

Amnanorum BeikaoyaresnsiMm BA99 IITUT

BA99
UT

Mounens
. OAO «/[aranek-
TPOABTOMAT

3aBox HBA,
r. Yebokcapsl

r. Kypck

TpoarnmapTa,
OAO «Hoso-

OAO «Dnek-

CHOMPCKHIA
HBA»

OAO «/luBHo-
TOPCKHI 3aBOJ

HUYECKHH 3a-
BOI»

AO3T «KonTtakrop»,
T. 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

BASI-
39b

BA99-
630

A3790

BA99-
800

BAS53-
41

BA99-
1250

BA53—
43
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Tabmuna 2.71
TexHuueckue JaHHbIC ABTOMAaTUYECKUX BbIKItouareneit cepuu BA99 IIIUT

'-Q 1
[Teperpy3ka K3 § § S é
Y 2 ZAx oM
5 O o Cu? jan) o
Ho® 580
03NS 3
o % ==~ a o =
Tun Beikao4da-| Uy, oAl ¥ L pacu, = ; 5 - 5 &1
TeIns B | E A s S < £33
leps | Ly3), SRR
Iy(n), A ths Cls 3 § 2 =
MUH A T D & @
EQlE~T S
= ES 2 2
O v o E
TE T
BA99—63 S/3 16,20, os |or02] 10 5
H/3| 415 | 63 | & [3240,/1,3:p 60 | 5" | m02 | 25 | 12,5
H/4 X 150,63 “Plpma S| 25 | 12,5
BA99-100 S/3 E 16,20, 17,5 | 8,5
H/2 5 (32,40, 60 | g, |or02] 30 | 15
H/3| 690 | 100 | «i [50,63,|1,3L, P [ mo2 | 30 | 15
H/4 S | 80, “Plpma 5| 30 | 15
R/3 & | 100 120 50 | 25
o]
jan}
BA99-255 S/3 5 | 100, 20 | 10
H72 E | 160 81,y |or02] 30 | 19
H/3| 690 | 225 | & | (g0 |L3dwp| 120 | 50 |7 Bol 30 | 15
H/4 S 1500 wp | A 30 | 15
R/3 2 | 05 50 | 25
= [ 225,
BA99-400 S/3 £ | 250, 8.l loroa| 25 | 125
H/3| 690 | 400 | & | 315, 1,34, 120 | 5P | %71 30 | 15
R/3 g | 350, wp | 50 | 25
§ 400
_ =~
BA99-600 S/3 = 400, S, | o102 25 | 12,5
H/3| 690 | 630 | 2 | 500, |13, 120 | 2™ o] 30 | 15
R/3 5 | 600 up | 50 | 25
s | 630
BA99-800 H/3 % ’ 81, lor02| 50 | 25
415 | 800 | = | 700, [1,3:I,, 120 Hp ’
R/3 3 | 200 P 121y | 705 | 55 | 27,5
o
§ 700,
% | 800,
BA99-1250 H/3| 415 1250 | 5 | 900, |1.3:4p| 120 | 31w [OTO21 50 | o
@ 1000, up | A
1250

Ipumeuanue: 1. BXTO — BpeMsATOKOBasi XapaKTEPUCTUKA OTKJIFOUYEHHUS BBIKIHOYATEIS;

2. TenoBele pacuenutTen Npu TOKe 1,05-Luoy. pacy HE CpAaOATHIBAIOT B TEUEHHE OJHOIO Ya-
€a NMPH Lyom. pacy < 63 A 1 B TEUEHHE ABYX YACOB IPH Lyon, pacy > 63 A;

3. HOPMBI OTKJIIOUEHHSI BHIKITIOUATENS TIPU MPEBBILICHUN TOKA MPUBEACHBI B Tabmie 2.73.
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BAY99-250 (a) u BA99—+400 (6)
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Tabmuna 2.73

Hopwmpel otkntouenus Beikiatouareneid BA99 IIUT nipu npeBbllieHUH TOKa

Tox 3amaHHoOe 3HauYcCHUE HauannHoe cocTosume
1,0 Liom >2y XO0JI0IHOE COCTOSHIE
1,5-Tyom <4 muH Harperoe cocrosinne
7,2 Liom 4¢c<t<10c XO0JIOIMHOE COCTOSIHUE

Asmomamuueckue swvikaouamenu cepuu BA—99 topropoit mapku EKF
(mpouzBogutens OO0 «MHTEpPINEKTPOKOMILIEKT») MpeIHa3HAYEHbl MJIs
AKCIUTyaTally B 3JEKTPOYCTAHOBKAX MKUJIOTO U FPaXAAHCKOTO CTPOUTENHCT-
Ba, Ha TPOU3BOJCTBEHHBIX OOBEKTAX, JJICKTPOIMOJICTAHIMIX, PACIPEICIIN-
TEJbHBIX MYyHKTaX, HUTOBOM 3JEKTPOOOOPYNOBAaHUU C HOMUHAJIBHBIM pado-
yuM HamnpsbkeHueM a0 690 B nepemenHnoro Toka yacrotoid 50 I' m paboun-
My Tokamu oT 12,5 no 1600 A. TexHuyeckue XapakTEpUCTUKU BBIKJIFOYATE-
Jieil BceX BbIMyCKaeMbIX Moaudukanuii npuseaeHsl B Tadnuie 2.74. [{ns aB-
ToMatoB cepun BA-99M B uuncnurene ykazaHbl TOKHM NPH HaNpsSKEHUU
690 B, B 3namenarene — npu 400 B.

TepMO3IEKTPOMAarHUTHBIE PACUEIUTENM BbIKIIIOUatesnein BA—99 nmeror
PEryJIMPYEMYIO YCTaBKY II0 TOKY meperpysku: 7, =(0,8—-1,0)-7,. Boikarouare-
J1 ¢ 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 PACLIEIUTEISIMY;
®  pacCIENUTEISIMH MUHUMAJIBHOTO HAIPSKEHHUS;
®  JIONOJHUTEIbHBIMU U aBAPUINHBIMU KOHTAKTAMH.
Pabouee HanpspkeHue HezaBucumoro pacuenutens U, =(180-240)B

NepeMEeHHOr 0 TOKa, 1uanas3oH cpabdbareiBanus (0,7 -1,1)-U,.

Pacuienurens MUHUMAIBHOTO HAINPSKEHUS! BBI3BIBAET OTKJIFOYEHUE BBI-
KJIIOYaTeNsl MPU CHUKEHUHM (PA3HOrO WM JIMHEHHOIO HAIpPSDHKEHUS] HA €ro
BBOJIe 10 70% OT HOMHUHAJIBLHOIO, @ TAKXE MPEMATCTBYET €ro BKIIOYEHUIO,
€CJIM HalPSKEHUE B ATOM 1Ny MeHbIe 85% OT HOMUHAIBHOTO. MUHUMAIIb-
HBIH pacleNnuTe]lb MOXXHO Tak)Ke MCIO0JIb30BaTh B KAYECTBE HE3aBUCHUMOIO
pacuenuTessi, eCiM TOCJIEIOBATeIbHO B IIEMb €r0 yNpaBJCHUS BKIIOYHUTH
KHOIIOYHBIN BBIKJIIIOYATENIb C Pa3MbBIKAIOMIUM KOHTakKToM. IIpu KpaTkoBpe-
MEHHOM pPa3MbIKaHUM KOHTaKTa KHOMOYHOT'O BBIKJIIOYATENISI MUHUMAIbHBIN

219



Taomuna 2.74

Brixmrouarenu apromarnueckue cepun BA—99 toprosoit mapku EKF

3 s < O m
2 = Ipe- g2 SD 3
S g 5 VcraBka | genpHas % a1 2 = %
8, ¢! Homunans- = E& 55| ¢
HaumenoBa- | 8 | Hblif TOK pac- 5 JICKIPO™ | OTKIMO™ | 2 2 | 5= | =
T g MArHUTHO- | YaroIas = 3 g £ /@
HUE 2 & nenurens /,, Q g 2 3 <5 =
= 8. | ro pacue- | cnoco0- 3 S 2 3
T g A - A s | 28| %
S g | nurens, HOCTB ) 2 3 5
§ 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 § 10-1, 37,5 35 2,1
400; 500; =
BA-99/800 | 690 630: 800 10-1, 37,5 35 2,1
Cepust BA-99M
16;20;32; 50| ™™ 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 10-1, 25/42 5/10 2,2
BA-99M/630| 690 [400; 500; 630| TM 10-1, 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 ™ 10-1, 10/35 5/35 2,2 3p
BA-99M/1600| 690 1600 ™ 10-1, 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; =4 N 3P+N
125; 160 =
BA-99C/250| 690 160; 180; E 5+10)-1, 45 45 2,1
200; 225; 250 (5+10)- :
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Puc. 2.151. Bpemamorxosbvie xapakmepucmuku OMKIOYeHUs 8bIKAOYameneu
BA-99/800

p

pacienuTeNb OTKIIOUUT 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.

JlonoaHuTeNbHBIE KOHTAKTHI (pabounii TOk 3—6 A) mpeaHa3zHayeHbI 115
CUTHAJIM3AIMHU O TIOJIO)KEHUHM CUJIOBBIX KOHTAaKTOB BBIKIIIOUATENS (BKIIOUYEHO
— OTKJIIOUEHO), a aBapuiiHbie (paboumii TOK 2 A) — g CUTHAIU3AINH O Cpa-
OaThIBAaHUM BBIKIIIOYATEIIS OT CBEPXTOKA (MEPErpy3KH WIM KOPOTKOTO 3aMbl-
KaHUs1), HE3aBUCHUMOT'0 PACUEINTENIS, pAaCleNUTIsI MUHUMAJIbHOIO Hamlpsike-
HusA, KHONKKN «TECT». Ilpn BO3BpameHuM BBIKIIIOYATENSI B MCXOAHOE CO-
CTOSIHUE CUTHAJIU3aIUs OTKIIIOYAEeTCSl.

ABToMarndeckue BeikItodaTean BA—99M (tabm. 2.74) aBistorcs 6osee
HPKOHOMUYHOU MoauduKamuei BeikiarodyaTenei cepun BA—99. Onu ocHare-
Hbl HEPETYJIUPYEMbIMH TEPMOAJIEKTPOMAarHUTHBIMU paclenuressiMu. Bpems
cpabaThIBaHUsI BBIKJIIOUATENS OMPEIEISETCS 10 €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 OKPYkKaroIeh cpeibl
B COOTBETCTBUU C MPUBEJACHHBIMU Ha puC. 2.155 rpadukamu.

ABtomaTtnueckue Bbikmouatenu BA-99C (tabm. 2.74) obecrneumBaroT
3aIIUTY OT MEPETPY30K U TOKOB KOPOTKOT'O 3aMbIKaHUs. [1aHesb 111 HACTpOUKHU
TEPMOIJIEKTPOMATHUTHOTO PaCLEIUTENS MPUBEICHA Ha puC. 2.156. Perynupos-
Ka 1o Toky neperpy3ku (1) ocymectsiserca B npenenax [/, =(0,8—-1,0)-7,.
[IpaBoe monoxenue peryistopa (min) cooTBeTcTByeT yctaBke 0,8-7,, cpenHee
nosioxxenue — 0,9-1,, neBoe mosnoxkenue (max) — 1,0-/,. YcraBka anmekrpomar-
HHUTHOT'O PacUENuUTeNs 10 TOKY peryiupyercs B mpeaenax [, =(5-10)- 7, (mo-
sunus (2) Ha puc. 2.156). [IpaBoe mosoKeHue perysTopa COOTBETCTBYET YC-
TaBke 5-1,, 1eBoe nojoxenue — 10-/,. YcTaBka 3J1€KTPOMarHUTHBIX PaCLCIIUTE-
neit aBromaroB BA—99/100 Hactpoena Ha Tok 800 A. BpeMsaTOKOBEIE XapaKTe-
PUCTHKM OTKIHOYEHHUsS] aBTOMAaToB cepuu BA—99C ¢ TepMOnIeKTpOMarHuTHbI-
MU paCLENUTEISIMU MPUBEAEHBI Ha puc. 2.157-2.160.

N3 nomoJHUTENBHBIX YCTPOMCTB B BbIKItOUarenn BA-99C wmoryr
BCTPaUBaThCA:

®  HE3aBUCHUMBINA PACLEIUTEND;
®  paclenuTeIb MUHUMAILHOTO HAMPSHKCHUS;
®  JIONOJHUTEIbHbIC U ABAPUNHBIC KOHTAKTHI.

PaGouee wnampspkenue HezaBucuMmoro pacuenurens U, = (380—415) B
MEPEMEHHOr0 TOKa, Auamna3on cpadateiBanus (0,7—1,1)-U,, Bpemsi cpabatbl-
BaHus He O6onee 50 mc. Komanna Ha OTKIIOYEHHE MOXET ObITh UMIYJbCHOM
(20 Mc) nu HENPEPHIBHOM.

PabGouee HampspkeHHE paclUENUTeNs MUHUMAJIBHOTO — HaIpPSKEHUs
U, =(380-415)B nepemeHHOro 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-
KOM, TIO3BOJISIFOT IEpelaBaTh CUTHAIBI O pabOTe BBIKIIOYATEIIS, UCIIOIB3YIOTCS
JUTSL CUTHAJIM3ALIAH, SIIEKTPUYECKON OJIOKUPOBKH, peleiHOM 3auThl. OyHKIUN:

e OF (BKIIOYCHO/OTKIIOYEHO) — CUTHAIM3AIUS O TOJOKEHUU CHIIOBBIX
KOHTAKTOB aIapara,

e SD (aBapmiiHOE OTKJIIOUEHHE) — CHUTHAJIU3aIUs 00 OTKIOUYCHHUH
BCJIC/ICTBUE:
— TEPEerpy3Ku;

— KOPOTKOTO 3aMbIKaHHS;
— cpabaThIBaHUS pACLICTIUTENS HAIPSKEHUS;
— Ha)KaTus Ha KHOIIKY TeCTUPOBAHUS armapara;
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Puc. 2.160. Bpemsamoxogvie xapakmepucmuku agmomamuyeckux eKioyamereu
BA-99C/250

— SDE (anekTpudeckoe mOBPEKACHUE) — CUTHAIM3AINS 00 OTKIIIOUCHUHN
amnmapara B pe3yJbTare:
— TEPErpy3KHu;
— KOPOTKOTO 3aMbIKaHHSI.
BcnomorarenbHble KOHTAKThI IEPEXOJAT B CBO€ HAYaJIbHOE COCTOSIHUE
IIPY BO3BPAaTE aBTOMATHYECKOTO BBIKJIFOYATENS B UCXOJHOE MOJIOKEHNE.
¥YcranoBka:

e ¢Qyukmuu OF, SD, SDE peanuzyet enunas Mozieib BCIOMOTaTEIbHO-
ro KOHTaKTa B 3aBUCMMOCTHU OT PACIOJI0KEHUS B alliapare, KpensTcs 3aies-
KHUBAaHHUEM T0]1 JIMIIEBOW MaHEIbIO BRIKIIOUATEIS,

e ¢yukaus SDE B ammapare ¢ TepMOAJIEKTPOMArHUTHBIM pacleluTe-
JeM TpeOyeT YCTaHOBKH UCTIOJHUTENIbHOTO Mexanu3ma SDE.

TexHu4yeckre XapakTEPUCTUKU BCIIOMOTATEIbHBIX KOHTAKTOB IMPHUBE/IE-
Hbl B Tabnuue 2.75, a NpUHIUIKAIbHAS CXE€Ma BBIKJIIOYATENe ¢ JIOMOJIHU-
TEJIbHBIMU YCTPOMCTBAMH — Ha puc. 2.161.
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Ta0muna 2.75

TexHuueckne XxapaKTEPUCTUKHU BCIIOMOTaTeIbHBIX KOHTAKTOB
aBTOMATHYECKUX BhIKITIOYaresieit BA—99C

KoutakTel CrangapTHOE UCIIOJTHEHUE Ci1ab0oTOYHOE HUCIIOITHEHNUE
Y c1oBHBIM TEIIOBOU 6 5
TOK (A)
MukumanbHas K- 100 MA mipu 24 B 1 MA nipu 4 B nocTOSIHHOTO TOKa
rpy3Ka
Kareropus npume-
HEHHUSI AC-12|AC-15|DC-12|DC-14 | AC-12 |AC-15|DC-12 |DC-14
(M3K 60947-5-11)
PaGounii 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
220240 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 DJICKTPUUECKHUX 11€-
51X TEPEMEHHOr0 TOKA, WX 3aLIUThI MPU NEPErpy3Kax U TOKaX KOPOTKOTO
3aMbIKaHUs, MOTYT HCIIOJIb30BaThCA JJI HEYACThIX OINEPATUBHBIX BKIIIOYE-
HUW U OTKJIIOUYECHMM yKa3aHHBIX LENel. BeIkioyarenn MMET ABa TUNA 3a-
LIUTHI: TEIUIOBYIO M 3JIEKTPOMATHUTHYI0. Bce y3/Ibl aBTOMATOB 3aKJIIOYEHEI B
KOPITYC, M3TOTOBJICHHBIM W3 HE MNOJJEPKUBAIOLIEN TOPEHUE IUIACTMACCHI.
PacmmugpoBka nx ycnoBHOro o00o3HayeHus gaHa Ha puc. 2.162.

[lapameTpsl, npuBeneHHbIE B Tabauie 2.76, OTHOCATCS K BBIKJIIOYATE-
asM, pabortaroruMm npu temmneparype (30+5)°C. Ilpu u3MeHeHuu temrmepa-
Typbl Ha Kaxaple 10°C HOMUHANBHBIA TOK aniapaToB U3MEHSETCS B 00pat-
HOU npornopuuu Ha 5%.

3alUTHBIE ~ XapaKTePUCTUKH  BBIKJIIOYATENed  NpHUBEACHBI  Ha
puc. 2.163-2.168 u B Tabnunax 2.77 u 2.78.

Asromatel cepu BA—-103 ornuuarorcst ot Beikmouareneit BA—-101 u
BA-102 xoHCTpyKIIMEH M 3HAYEHUEM MPEAETbHON KOMMYTAIIMOHHON CIOCO0-
HOCTH (Tab. 2.76). D10 06€CcIeYeHO KOMIUIEKCOM TEXHHUUECKUX PEIICHHIA:
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Pacoermrenn . . KonTakTts!

Musnvanereii  Hesasucumbiii O A i Apapuiinbiii  JIONOJIHUTEIBHBIA
prommeene oo EREEEERCES :
' P 96] 98
I
Isa i
S LT
02 Ul
220 B /50 I'p

Puc. 2.161. Cxema snekmpuueckas npuUHYUNUAIbHASL ABIMOMAMUYECKUX BbIKTIOYA-
merneti BA—99, BA—99C ¢ mepmoanekmpomMacHUmMHbIMU pacyenumensimu u 0onoi-
HumenvHuIMu ycmpoucmeamu.: SB1, SB2 — KHonka ¢ npysicunHbim 8036pamom;

Ul — ¢aza; U2 — nynw, knonka SB1 craysicum 0ns npusederus pykosmxu asmomama

6 nonoxcenue ON; knonka SB2 cuyscum ons npugeedeHus pyKosmxu agmomama 8 noio-
orcenue OFF

BA -0O0C 3 - 00/
_|_—HOMHHaJILHLH71 TOK, A
KOJIMYCCTBO IOJIIOCOB

HOMEp pa3paboTKu

THUIT KOPITyca:
1 — mmpuna 18 MM
2 — mupuHa 27 MM

BEIKJTIOUATENIh> aBTOMATHY €CKII

Puc. 2.162. Cmpyxmypa ycio8rno2o 0003HaueHus agmomMamuyeckux eblKandame-
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'u
HomunaneHoe HanpsikeHue, JUIsL OTHOMOJIFOCHBIX — 230

400
B JUISL ABYX-, TPEX-, YEThIPEXIOMOCHBIX — 400
HomuHansHBIH 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 3a1UTHON XapakTepHu-
CTUKH

B,C,D C,D

YHCITO MOTIOCOB 1;2;3;4

HpeI[eJ'IBHafI KOMMYTallUOH-

Has CIOCOOHOCTH, A 3000 6000

HE MeHee HE MEHEE
10000 uxiaoB| 4000 HHUKIIOB

KommyTannonnast u3HoCO-

o He meHee 4000 nukIIoB
CTOMKOCTh

CreneHnp 3aIUThI 1P20

HomuHnansHbIC TOTIEpEYHBIC
CEUYCHMS MOAKITI0OYaeMBIX 1-25 1-16 1-25 2,5-50
MIPOBOJTHUKOB, MM

®  KOHCTPYKIHS MEXaHU3Ma B3BEACHUS—PACIEIUICHUS UCKITIOUALT «Ipe-
0e3r» KOHTAaKTOB (XapaKTEepPHBIM IIETYOK MPU BKIOYECHUU — ITO MOMEHT
«OBICTPOTO BKIIOUCHUS);

e 3a cueT (OpMbl KOHTAKTOB — KOHTAKTHas Mapa oOecreynuBaeT 00Jib-
MIYIO TUIOMIAb COSTNHEHUS;

e JyroracuTenbHas Kamepa uMeeT 12 mumactuH (MPOTUB 9 B MOACITAX
BA-101 u BA-102);

e MeTaJuIMYecKas IJIacTHHAa Ha OOKOBOW CTEHKE B pailoHE pa3MbIKalo-
MIMXCSl KOHTAKTOB MPEA0XPAHIET KOPITYC OT MPOTOPAHUS;

® KOHTAaKTHBIC 3aXHMBI, TIyOOKO TIOTPYKCHHBIE BHYTPh KOpIIycCa,
00€eCIeYnBalOT BBICOKYIO CTENIEHb O€30MaCHOCTH MPHU CIy4YalHOM MPUKOCHO-
BEHHH K KOpITyCy IIpuoopa;

e OuMeTaJUIMYEeCKas IJIACTUHA COEIMHEHA C MEXaHHW3MOM CBOOOJIHOTO
pacuernieHus 6e3 nodTa, 4TO YIy4llaeT YyBCTBUTEILHOCTh NMpUOOpa Ha ee
W3ruo;

® Ha 3aBOJIC MPOU3BOJIUTCS TOYHAS HACTPOHKa HE TOJHKO TEIUIOBOTO,
HO ¥ DJIEKTPOMATrHUTHOTO PACHENUTENs, UIsl 3TON LENH C MPaBOd CTOPOHBI
BBIKJTFOYATENS] IMEETCSl TTOJICTPOYHBIN BUHT.
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Puc. 2.164. 3awumnan xapakmepucmuka agmomamuyeckux 8blKaiouamerneu
BA-101, BA-102 u BA-201 ¢ C-munom 31eKkmpomacHumHsix pacyenumeneti
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Puc. 2.166. 3awumnasn xapakmepucmuka agmomamuyeckux 8blkaouameneu
BA-103 ¢ B-munom snekmpomazHumuvlx pacyenumeneti
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BA-103 ¢ D-munom snekmpomacHumHsIx pacyenumeneti
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Taomuna 2.77

BpemsitokoBbie pabodne XxapakTepUCTUKA aBTOMATUUECKHUX BBIKIIOUaTEIeH
BA-101, BA-102 u BA-201

Homep | Tun mrao- N
HaganpHoe co- TecToBrIi o
UCIIBITA- | BEHHOTO pac- Pe3ynbTarhl HCIBITAaHMIA
CTOSTHUE TOK
HUSA LIETTUTEIIS
0e3 pacIeIuIeHHs B TCUCHHE
1 gaca (IHOM < 63 A)
1 B,C,D XoJiogHoe™® 1,13 Luom
0e3 pacIeIUICHHs B TCUCHHE
2 9aCcoB (o > 63 A)
cpasy Ioclie UCTIbI- paclerieHue B TeUeHNe
tauust Nel (Hempe- 1 gaca (Jyou <63 A)
2 B,C,D peiBHOE Hapacta- | 1,451-Ion
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¢ (lyon > 32 A)
pacIerieHre 3a BpeMsi:
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)
paclerieHue 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

* VcnbITaHUs TIPU «XOJIOHOM» HAyaJbHOM COCTOSTHMM aBTOMATHYECKOTO BBIKJIIOYATEIS
O3HayaeT BBHINOJIHEHUE HCTbITaHuil npu Temmepartype (+30+5)°C 6e3 npeaBapUTEIHLHOTO
IPOIYCKaHUs JIEKTPUUECKOT0 TOKa Yepe3 €ro IIaBHYIO IIEMb.
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Ta0muna 2.78
BpemsaTokoBeie paboune XapaKTepUCTUKH
aBTOMaTHYeCKUX BhIKITrOUareiern BA—103

Ho-
. | Ilpenensr BpemMeHu
Mep | HauanpHoe | TecToBbIi PesynbTate! uc-
pacLeIuIeHUs Uiln He- N IIpumeyanue
UCIIBI- | COCTOSIHUE TOK MBITAHUI
pacuernieHus
TaHMS
. 0e3 pacuenuie-
1 xonoaHbin | 1,13-Iom t>1 4aca pachi
HHS
cpasy mociie HETNPEePBIBHOE
2 npenbiay- | 1,45-Lyou t <1 yaca pacuerieHue | HapacTaHUe TO-
IIEeTo TecTa Ka B Te€UEHHE 5¢C
1 ¢<¢<60 c (mpu
Liown <32 A)
3 | xomomuslit | 2,551, HoM = acLeIUIeHHe
A WETHOM 1 ¢ <t <120 ¢ (mpu pactt
Liow > 32 A)
0e3 pacruemnie-
3-Lyon t>0,1c¢ pacht
HHA B-tun
5-Tiom t<0,1c pacuernieHue
0e3 pacrierie-
5-Tyon t>0,1c pachi
4 XOJOIHBIN HHA C-tun
10-Lyom t<0,1c pacuerieHue
0e3 pacmernuie-
10-Tyon t>0,1¢ pactt
HHA D-tun
50-Tyom t<0,1c pacuerieHue

Asmomamuuecxue swvikatowamenu BA—-CIOI-TD/TS paccuuTanbl s
AKCIUTyaTalliM B JJIEKTPOYCTAHOBKAX HAa HOMHMHAJIBHOE HANpPSKEHUE [0
690 B nepemennoro toka yactotoit 50/60 I'1;, Ha HOMUHAILHOE HATIPSIKEHUE
10 500 B noCTOSIHHOTO TOKAa M HAa HOMUHAJIBHBIE TOKK OT 16 10 800 A. Bos-
MOHbIE HOMUHAQJIbHBIE TOKA U THUIIbl YCTAHABIMBAEMBIX paclENUTeNIe Mak-
CUMAJIbHOTO TOKa MpUBEJEHbI B Tabmuuile 2.79. ABTOMAThl U3rOTaBIUBAIOTCA
HOpMalibHOU (NN), BeICOKOW (/) M MOBBIIEHHON (L) KOMMYTAI[MOHHOW CIHO-
cobHocTH. VX TeXHUUECKHEe XapaKTePUCTHKHU MPUBEACHBI B Ta01. 2.80—-2.82.

JIns 3ammThl 3JeKTpoaABUTaTeNIe kpome aBToMaToB (Tadm. 2.81) mo-
T'yT IPUMEHSTHCS BRIKIIOYATEIu—pazbeauHuTenu (tTadmn. 2.82). OT aBToma-
THUYECKUX BBIKJIIOYATENEH OHU OTIMYAIOTCS OTCYTCTBHUEM paCUEIUTEINECH.
[Ipu sTOM TabapuTHBIE pa3Mepbl, BHIBOABI IS MPUCOCTUHEHUS TPOBOIHU-
KOB M MPUHAJIC)KHOCTH TAKUE ke, KAK U 'y aBTOMATUUECKUX BBIKIIIOUATENICH.
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Tab6aura 2.79

HoMuHanbHbIEe TOKW M TUIIBI YCTaHABIMBAEMBIX PACLICTIUTENICH MaKCUMAIbHOTO TOKa
aBTOMaTU4eCKHX BhIKItouarencii BA—COII-TD/TS

Tumno- Bux pac- HomuHansHBIN TOK Lion, A
pasMep | o e TemIo31eKTPOMarHUTHBINA PACICIUTEb DJICKTPOHHBINA PaCICNUTEIb 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 oo oo — 20;32;50;63;10 40; 80 — 100
= 0
TSI60 | 2= | 100;125:160 | 100; 125160 | 100: 125; 160 | 323063 [ 4080 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 peryiupyeMol yCTaBKOW TEILUIOBOTO M HEPETYJIHMPYEMOM YCTAaBKOH 3JICKTPOMArHUTHOTO PACIICITHTEIISI
§ ATU |e C peryiupyeMbIMU YCTaBKaMH TEIUIOBOTO U 3JICKTPOMATHUTHOTO PACIICITUTEICH
2 ’cE MTU |® ToibKO ¢ 3JIEKTPOMArHUTHBIM PACICITUTEICM
g‘ ETS |® Dmnekrponnsiii (LSI)
S ETM |® Onaexrponnslii (LSIG, amnepmetp, nuaTepdeiic cBsi3u, JOrHuecKas CEIeKTUBHOCTD)
= DSU |® BoikirouaTenb-pa3beAMHUTED

HpuMeanue: XapaKTCPUCTUKU BBIKJIFOUATENIEH ¢ SJICKTPOHHBIM PACHCIIHUTEIICM IIPUBEACHBI B PA31€CJIC 2.1.




Taomuna 2.80

TexHu4YecKkre XapakKTEPUCTUKU aBTOMaThuuecKux Boikitouareneit TD, TS

HaunmenoBanue
TEXHUYECKUX
TAHHBIX

En.

H3M.

Tum BeIKITIOYaTENS

TD100

TD160

TS100

TS160

TS250

TS400

TS630 | TS800

Tunopasmep
kopryca [AF]

100

160

100

160

250

400

630 800

HomuHansHbINH
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-
HBIN
TOK

Homu-
HaJIbHOE
pabouee

690

Harnps-
KEeHUe -
SIHHBIN

Ue
TOK

ITocTo-

500

HomunansHOE
HaIpsHKEHUE
U30JISA1UU TJIaB-
HoH nenu U;

750

HomunansHOE
VIMITYJICHOE BbI-
JIEP’)KUBAEMOE Ha-
MIPSDKEHUE TJ1aB-
Hoit it Uy,

kB

Kareropus npu-
MEHEHUS

A

HomunansHas npenenpHas HanboJbIast OTKII0YAIoNas crnocoOHOCTh oy,

no AC220

PA0B | N

KA

85

100

100

100

KOMMYTAalH-
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

o AC660
/690 B mia

KA

10

10

10

KOMMYTAalH-

KA

15

20

20

HlD|Zz2| o m|Zzi0 T

OHHOH CIIO-
coOHOCTH

KA

10

20

35

35

HomunanrHas
paboyast Hau-
OoJIbIIIAsA OTKITIO-
YaroIIasi Crocoo-
HOCTb, I

Icu

100%
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Oxonyanue Tadaumsl 2.80

HanmeHoBaHme Ex Tun BeIKIIOUATENS
Te’;*;fl‘;%‘:“x u3Mm. | TD100 | TD160 | TS100 | TS160 | TS250 | TS400 | TS630 | TS800
HomunanpHast paboyast HanOOJIbIIass BKIIFOYAIONMIasi CHOCOOHOCTH /.y,
o AC220
1240 B s N | KA 187 220 220 220
KOMMyTallu- | H | gA 220 264 264 264
OHHOH CIO-
COOHOCTH L | kKA 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 15 N | KA 8 17 17 17
KOMMyTalw- | H | kA 14 30 40 40
OHHOH CcIO-
CurHanabHbIE U aBa-
puitHbIE OITOK- V
KOHTaKTbI
MuHMMaIBHBIN pac-
[ENUTENb HaIpsDKe- \
HUSA
Tennosnexrpomar-
HUTHBIN paclenuTelb v v v v v v v v
ONEKTPOHHBIN pacue- | o N
[MUETIIb
He3zaBucumslii paciie- N
MIUTEIh HAPSHKCHUS

* - IBYXITOJIFOCHBIM BBIKJTIOYATENh B KOPITYCE TPEXIIOIIOCHOTO arapara.

CrangapTbl A9 DJIEKTPOPACHPEICTUTENbHBIX CHCTEM TPEOYIOT HaIu4us
pacrojoKeHHOTO Bblllle ([0 MUTAHUIO) ammnapara 3alldTbl. AMNNaparsl
TD160...TS800 ocHaleHbl 3JIeKTpoMarHuTHeIM pacuenurenem DSU u mo-
TOMY OJTHOBPEMEHHO SIBJISIFOTCS allllapaTaMy 3alllUuThl.

[Ipu Temnepatype okpyxatoieit cpeasl 6onee 40°C HOMUHAIBHBIN TOK
aBToMatndeckux BoIkIouarene BA—-COII-TD/TS ¢ Ttemnosnekrpomar-
HUTHBIMU pacLeNUTeNsIMA yMeHblaeTcs. [lapaMeTpbl u3MeHEeHUsI XapakTe-
PHUCTHUK BBIKJIIOUATENEH TpUBEAEHBI B Ta0uIe 2.83.

[lepenHsiss maHesb TEMJIO3JIEKTPOMArHUTHBIX PACUENUTENEe aBTOMAaTOB
TD/TS, ux xapakTepuCTUKH M MPUMEPHl HACTPOMKH 3aIUTHBIX XapaKTepH-
CTHK ITOKa3aHbl Ha puc. 2.169.

DnekTpoMarHuTHeIi pacuenuteab MTU (tabin. 2.84) nmpumeHseTcs: s
3aIlMTHI JJIEKTPOJBUTraTENCH. ABTOMATUUECKUI BBIKIIOUYATENb C TAKUM pac-
LENUTENEM OCYUIECTBISET 3alUTy OT KOPOTKMX 3aMBIKAHHMI C perysupye-
MOH ycTaBko (Tab1. 2.85) u BeIMOJHICT GYHKIIMU Pa3beIUHCHHUS.
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Tao0muna 2.81

TexHuyeckne XxapakTepUCTUKU aBTOMaTH4ecKux Boikitouareneit TD, TS mis
3alIUThI AIEKTPOIBUTATEIICH

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;| o5, <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 nomocon 3
Howmu-
HanmbHOE ([IepemenHbIl TOK | B 690
pabouee
Hanpae- [Tocrosunsbiii TOK | B 500
nue U,
HoMunansHOE HanpsKeHue
HM30JIUY TTIaBHOU 1enu U B 750
HomMuHansHOE UMITYJIBCHOE
BbIIEp)KHBaeMoe HanpsbkeHue | kB 8
rnaBHou nenu Uy,
Kareropust npumeHeHus A
HomunanpHas npenenbHast HanOoJIblIasi OTKIYAroIias CiocoOHoCTh ey,
no AC220240 B s | 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
CIoCOOHOCTH L KA 150 150 150
10 AC660/690 B s | N KA 10 10 10
KOMMYTallMOHHOU H KA 15 20 20
CIIOCOOHOCTH L KA 12 35 35
Homunansnas pabouas Hau-
OoJIbIIIast OTKJIFOYAIOMIAS CIIO- | [y 100%
COOHOCTB, Ics
HomunanbHas pabodast HanOoJIbIas BKIIOYAONIAs CHOCOOHOCTH [cyy,
no AC220240Bmns | N KA 220 220 220
KOMMYTallMOHHOU H KA 264 264 264
CIOCOOHOCTH L KA 440 440 440
no AC380/415B s | N KA 105 143 143
KOMMYTallMOHHOU 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 XapaKTEPUCTUKU BBIKIIIOUarene-paspeauauTenci TD, TS ms 3ammTsl 31eKTpoABATATENEH

HawnmeHnoBaHMe TEXHHYECKUX

Tun BeIKIIIOYATENS

JAHHBIX EA MM o T60NA | TSI00NA | TST60NA | TS250NA | TSA00NA | TS630NA | TSR800NA
Tunopasmep kopnyca [AF] 160 100 160 250 400 630 800
VY C10BHBIA TEIUIOBOM TOK, Iy A 160 100 160 250 400 630 800
HomunanbsHbIi pabounii TOK, /, A 160 100 160 250 400 630 800
YuUCII0 MOJTI0COB 2,3,4
HomuHuanbHOe pabo-| mepemMeH-
o 690
yee HanpspkeHue U, | HbI TOK B
MOCTOSIH- 500
HBII TOK
HomuHanbHOE HaNpsKEHUE M30-
. B 750
JIALMY TIaBHOM 1enu U;
HomuHanbHOE UMITYJILCHOE BbI-
JIEPKUBAEMOE HAIIPSKEHUE TJIaB- kB 8
Hou enu Uy,
HomunansHast HanboJIbIIas ot- N 3.1 2.8 3.6 4.9 7.1 8.5 12
KJIIOYAIomas CriocooHoCTh oy
HomuHabHO 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




Taomuna 2.83

Brustaue TeMriepatypsl OKpy KaroIiei cpeipl Ha MapaMeTpbl aBTOMAaTHYEC-
ckux BeIKTouaTeneirt BA—COII[-TD/TS

Howmu- | CranioHapHbIil aBTOMaTH4YECKUN BBIKIIIOUATENb C TETUIOAIEKTPO-
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 paclieUTelb)

TS250 FTU 250 A HOMI/IHE(l)J'ILHBII\/'I TOK /,,
o pu 40°C
1=2500a  C
m 3P YICIIO HOJII0COB
IV I”l

O0603HaueHHEe PACHEITHTENS
Tun FTU:

—C HEepErylIMpyeMOi yCTaBKOW TETNIOBOTO PACIIETUTEN s, HOMHUHAIBHBIA TOK 16...800 A;
—C HepETYIIUPYEMOH YCTaBKOI AIEKTPOMAarHUTHOTO PACIIEITUTEIsI, TOK CpabaThIBAHUS

400...8000 A;
—ycranasnuBaetcs B Beikiodaressix TD100... TS800.
a
yCTaBKa TOKa cpadaThIBAaHHS 3aLUTHI OT EPErPy3KH
1, (TernoBO# pacuenuTenb)
TS250 FMU %2 250 A 1. 3auwma or
0.8 1 ,=2500A 40°C | 14| feperpysws
> m

3P 09
I, (L) L 1, 0,8 ‘@ 1

O06o03HaYeHNE PaCIICTTUTES \ I.(xI)
Tun FMU:

—C PEryJInpyeMON yCTaBKOM TEIIOBOTO PacUEUTeNs,
HOMUHAIBHBINA TOK 16...800 A, perynmuposanwue (0,8—1,0)1, ;

—C HEpPETyIMPyeMOH yCTaBKOW AIIEKTPOMArHUTHOTO PACIEITUTETIS,
Tok cpabarbiBanus 400...8000 A; 0o 7. 1, I

—ycranaBnuBaeTcs B Beikirodareasix TD100... TS800.

yCTaBKa TOKa cpadaThiBaHMs 3alUThI 0T K3
(971EeKTPOMArHUTHBIN PACIIETTHTENb)

0.9 3amura oT
TS250 ATU  » 7 3 250 A neperpysku
7\ a0°c | 1 o
084 fpb1 6 Qg 9
5 10 3P 0.8 1
I, (XI,) Ir Im Ln(XI) 1. (XIy)
3amura ot K3
O0603HaueHHEe PACHEITHTENS \ (MeITpOMATHUTHETH
Tun ATU: pacienuTes)
—C PErylIpyeMoil yCTaBKOM TEIIOBOTO PacleIUTES, PR 0
HomuHaneHBIN TOK 100...800 A, perynuposanue (0,8-1,0)/,; 6 0
—C peryinupyeMoi yCTaBKOH 3JIeKTpOMarHUTHOIO PacLenuTes, > I(X,)
Tok cpabareBanus 500...8000 A, perymupoBanue (5-10)7,; 0 1. 1, I
—ycranaBnuBaeTcs B Beikirodarensix TS160... TS800.
B

Puc. 2.169. Buo ¢hacada mennosnexmpomacHumusix pacyenumeineti blKI04ame-

neut BA-COL-TD/TS u npumepvl HaCmMpouKu ux 8pemamoKo8ulx XapaKkmepucmux:
a — pacyenumens ¢ Hepe2yiupyeMbiMu YCmaeKamil; 6 — ¢ pe2yiupyemoi yemagkol menJio-
6020 pacyenumelii u HepeeyﬂupyeMOZZ ycmaekoﬁ INIEKMPOMACHUNHO20 pacyenumelis,
8 — C pe2yupyemblmu YCMasKamu meniogo2o u JIeKmpoOMASHUMHO20 PACYenumenel
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Ta0muna 2.84

XapakTepUCTUKU IIEKTPOMArHUTHBIX pacuenurenet MTU

TS100...TS800

HomunansHbIH
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 | — | — | — | — | — | — | — | — | — | — | — | —|—] »
Tabmmma 2.85
Y cTaBKu 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

BpeMsTokoBble XapaKTepUCTUKH CpabaThIBaHUSI aBTOMATHYECKUX BbI-
ximouareneit BA—COII[-TD/TS ¢ koMOMHUPOBaHHBIMH U 3JIEKTPOMATHUT-

HBIMU PaCLENNUTENSIMU IPUBEIECHBI Ha puc. 2.170-2.187.
HononuutensbHass oOm@as uHPoOpMalus O BBIKIIOYATENSIX CEepUu

BA-CDII, a Takxe napopManus 00 anmaparax, OCHAIICHHBIX YJIEKTPOHHBI-
MU pacUEenUTeNsIMU, JaHa B pasaene 2.1.
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Puc. 2.172. Bpemsimokoswvie xapakmepucmuku asmomamude-  Puc. 2.173. Bpemsamoxosvle Xxapakxmepucmuxu agmomamuye-
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Puc. 2.178. Bpemsamoxkoevie xapakmepucmuku asmomamuye- Puc. 2.179. Bpemsamokogvie xapakmepucmuku agmomamuye-
ckux sviknouameneu 15250 ¢ pacyenumenamu MTU na moxku  ckux svikatouameneu 15400 ¢ pacyenumenamu FTU, MTU na

100, 160 u 220 A(cm. mabauyor 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 sviknouameneu 15400 ¢ pacyenumenamu MTU na mok

300u 400 A 320 A (cm. mabauysr 2.84, 2.85)
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Puc. 2.182. Bpemsamoxkoevie xapakmepucmuku asmomamuye- Puc. 2.183. Bpemsamokogvie xapakmepucmuku asmomamuye-
ckux sviknouamenei 1S630 ¢ pacyenumenamu FTU, FMU na  ckux sviknouamenei TS630 ¢ pacyenumenimu ATU na moxu

moxu 500 u 630 A 500 u 630 A
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Puc. 2.184. Bpemsamoxkoevie xapakmepucmuku asmomamuye- Puc. 2.185. Bpemsamoxogvie xapakmepucmuku asmomamuye-
ckux svikmouamenei TS630 ¢ pacyenumenimu MTU na moxk  ckux svikntouameneu TS800 ¢ pacyenumensamu FTU na moxu
500 A (cm. mabauywr 2.84, 2.85) 700 u 800 A u pacyenumenamu FMU na mox 800 A
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Puc. 2.186. Bpemamorxoswvie xapakmepucmuku asmomamude- Puc. 2.187. Bpemsimoxogvie xapakmepucmuku asmomamuye-
ckux svikmouamernet TS800 ¢ pacyenumensimu ATU na mox ckux svikntouamenei TS800 ¢ pacyenumenamu MTU na mok
800 A 630 A (cm. mabauyer 2.84, 2.85)



2.3. XapaKTepUCTUKH TOKOOTPAHUYECHUS ABTOMATHYECKUX
BbIKJIIOUaTeseil cepun BA

TokoorpaHuuYrBarOIIME BKJIIOYATEIM OOECIEYMBAIOT CYLIECTBEHHOE
CHW)KEHHE NMHKOBOTI'O 3HAYEHHUSA TOKA IO OTHOLIEHUIO K PACUYETHOMY 3Hade-
HUIO, & TAKXKE 3HAYMUTEIBbHOE OIPAaHUYCHHUE YAECIBbHOW PACCEMBAEMOU HEP-
I'MH, YTO MO3BOJISIET JOCTUYb CHUKEHHUS DJIEKTPOJIUHAMUYECKUX YIapOB, Te-
IJIOBBIX MEPETPY30K, YMEHBIIUTh CEYEHUE Kabeneu U uH.

XapakTepuCTUKU OTPaHUYEHMS TOKA BBIKJIOUarenend cepun BA mpuse-
JeHbl Ha puc. 2.188-2.194.

L, KA L, KA
A P
A A
100 1A 100 1/
4 4
/ 1|1 /11 Bs0-100 A
80-100 A g LV C B'50-63 A
10 B =l 10 d 16-40 A
> T6-40 A
—50-63 AP 11 7
Y 11 y. 4
7 U, =220-240 B 7 U, =380-415 B
1 IR 1 I
1 10 I, kKA 1 10 Iy, kA
a 0

Puc. 2.188. Xapakmepucmukxu mokoepanuuenus svixntouamenei BA04 3111po npu
nanpsaxcenuu 220/240 B (a) u 380/415 B (6): 1, — paxmuueckuii mox npu omkioye-

HUU (MeHogenHoe 3Havenue), Is — odcudaemvlil MOK KOPOMKO20 3AMbIKAHUS (Oelcmayio-
wee 3Havenue)
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L, kA I, kA
A A
A A
100 100
e e =EB500550 A
7/ CZI,‘;&__ L, CLgiis 160 A
200-250 Al ¥
A T A
10 10
w__125—160 AHF
/ 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 gvikmoyameneu BA04 3511po npu
nanpsicenuu 220/240 B (a) u 380/415 B (6): 1, — paxmuueckuit mox npu omxuoye-
HUU (MeHogeHnHoe 3Hauenue); Is— odxcudaemulii MOK KOPOMKO20 3AMbIKAHUSA (0elCm8YIo-

uiee 3Havenue)

I, KA / |
40
2
7
20
" 3
0
0 20 40 60 80 I, KA

Puc. 2.190. Xapakmepucmuxu mokooepanuyenus gviknouameneu BA57 npu na-
npsixcenuu 380 B: 1 — xapakmepucmuka 6e3 oepanuienus moxa, 2 — Xapakmepucmuxa
¢ oepanuyenuem moka onsi BA57-35, BA57-39; 3 — xapakxmepucmuka ¢ oepanuyeHuem
moka 01 BA57-31; Is— odcuoaemviii mok KOpomrozo 3amblKanus (Oeticmayoujee 3Ha-
uenue),; 1, — paxmuyeckuii mox npu OMKIOYEHUU (MCHO8EHHOE 3HAYEeHUe)
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Puc. 2.191. Xapakmepucmuxu mokooepanudernus evikarouamenet BA61-29:
1 — xapakmepucmuxa 6e3 ocpanuyenus moxa; 2 — Xapakmepucmura ¢ 02paHuieHuem mo-
ka; I, — pakmuueckuit mox npu omxmoveHuu (MeHogeHHoe 3Hauenue); Is — odcuoaembiii
MOK KOPOMKO20 3amMbIKanus (Oeticmgyrouee sHaueHue)

I,, kA
60

BASS—43

| BASS—40

 BASS—37

/ %-BA88—35

| BASS-33

40 < Ay 1

AT -

o

0 20 40 I5, kA

Puc. 2.192. Xapaxmepucmuxu moxooepanuuenus gviknovameneu BASS npu na-
npascenue 400 B: I, — pakmuyeckuii mox npu omxaoueHuu (MeHO8eHHOe 3HaAUeHue),
L5 — oorcuoaemviti mok KOpOMKO20 3aMblKaHUs (Oeticmeayoujee 3HayeHue)
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Puc. 2.193. Xapakmepucmuxu moKkoocpanuieHus asmomamuyeckux eblKaodameneti

BA-99/ npu nanpscenue 400 B: I, — hakmuueckuii mok npu omxmouenuu (MeHO8EHHOE
3HaueHue); ls— odcuoaemulii MOK KOPOMKO20 3AMbIKAHUSL (Oeticmayrouee 3HayeHue)
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PacueTHBII TOK KOPOTKOTO 3aMBIKaHUsA (KA, IeicTB.) PacueTHBIN TOK KOPOTKOTO 3aMbIKaHUSA (KA, IeHCTB.)
a 0

Puc. 2.194. Xapaxmepucmuku mokooepanuienus agmomamuieckux eblkuodame-
nei BA-COL]-TD/TS npu nanpsocenuu 220/240 B (a) u 380/415 B (6)
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3. BBIKVIIOYATEJIN ABTOMATUYECKHUE CEPUUA «JIEKTPOH»

BeIkiirouarenu npeiHa3HavyeHbl JUIsl YCTAHOBKM B LEMNSAX C HOMHMHAJIb-
HBIM HaIpsKEHUEM MOCTOSTHHOro Toka 10 440 B u mepeMeHHOro Toka 10
660 B gactorort 50 n 60 I'n. OHM npeaHa3HAYEHBI I NPOBEACHUS TOKA B
HOPMAJIbHOM PEXUME U OTKIIFOUEHHI TOKA MPU KOPOTKUX 3aMBIKAHUSAX U I1€-
perpy3kax, a Takxke s HedacTbiX (10 10 pa3 B CyTKH) ONEpATUBHBIX BKJIIO-
YEHUU U OTKIIIOUYECHUHN DJIEKTPUYECKUX LIENIEH, IPUYEM BBIKIIOYATEIN C HO-
MUHAJIBHBIM TOKOM 70 1600 A nomyckaroT BKIIFOUEHHUS aCHHXPOHHBIX JJIEK-
TPOJIBUraTeeil ¢ KOPOTKO3AMKHYTBIM POTOPOM.

PacmugpoBka ycinoBHOro 0603HaueHMsI aBTOMATOB JlaHa Ha puc. 3.1.

OXX X XXX

T KnnmaTtnueckoe
OOo3HaueHue cepnnl WCIIOJIHEHUE U KaTeTOpHUs

pa3MeIieHHs.

YcnoBHas BeIMunHa
BBIKJTIOUATens (1o Crioco0 ycTaHOBKHU:
HOMHHAIIEHOMY TOKY): C — cranuoHapHHbIii;
06 — 1000 A; B — BBIIBMIKHOM.
16 — 1600 A;
25 -2500 A;
40 — 4000 A.

Puc. 3.1. Cmpykmypa ycnoenozo 0b60o3nauenue agmomamuyeckux vikaodamereti
cepuu « nekmpomn»

OCHOBHBIE TEXHUYECKHE JaHHBIE BBIKJIIOUYATENIEd C MaKCUMaJIbHBIM
pacuenutenem Toka MPT npusenens! B Tabnumax 3.1 u 3.2, a 3auTHBIC Xa-
PaKTEpPUCTUKH — Ha puc. 3.2 u 3.3.

BrikirouaTenu uMEIOT CIeAYIOIIUE UCTIOTHEHUS:

® 110 POAY TOKA IJIaBHOW LICIIN:
— MOCTOSIHHOT'O TOKA B JIBYXITIOJIFOCHOM HCIIOJTHEHUH;
— MIEPEMEHHOTO TOKA B TPEXITOIIOCHOM UCTIOJHECHUH;
® 10 BUAY IPUBO/AA:
— C DJIEKTPOABUTATEIbHBIM ITPUBOJIOM — BCE TUIIbI BBIKIIFOYATENECH;
— C PY4YHBIM IIPUBOJIOM — TOJIBKO BbIKIItOUaresnn J06;
® 10 Ccnocoldy YCTAHOBKM U CIOCOOY NMPUCOCAMHEHHS BHEIIHUX IPO-
BOJHHUKOB:
— CTallMOHAPHBIE C 3aJIHUM PUCOEANHEHUEM;
— BBIJIBIDKHBIC C 33 HUM MPUCOCTUHEHUEM;
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Tabmura 3.1
HomuHanpHBIE TOKM BBIKIIIOYATEIIEH M YCTABKH MAaKCUMAJIBHOTO PACIEMTUTENS TOKA

€9¢

Tun YcraBku MPT
BBIK- HoMUHATBHBIH TOK 110 TOKY 10 BPEMEHH, C 3amura oT
moya- | oo HOMI/I—V pacuenurens (1), Mpit kopoTKoM 2 KOPOTKOI'O
Tens HaJIbHBIH i ; - 3aMBIKaHHs
ucnon- | O6oznaue- KpPaTHBI HOMUHAb- | [] , i I[Tpu KOPOTKOM 3a-

HHE HHE TOK Bbl- | HOMy TOKY BBIKITFOUA- pelgj;yglfe MbIKaHUH (L), Kp a- | Tlpu neperpyske () MBIKaHHH (1) MIHOBEHHO-
KIoHaTe- et (1, = kxly) KpATHBIH H Ly i 0,41, T'O ICHCTBIA
ns (1, A) p I ol > (most repe-

epemM. IOCT. P mepemM. IOCT. neng nocPT epeM. IOCT. MeHHO)FO
. . TOKa
250 0,8; 0,85; 0.8: 34
400 0,95; 1,0; Lo 5 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
250 ’ —
306 0.8: 7 >
400 " N ’ 0,25;
306B- 630 3 1,0; &; 03:
YXJI3 1,25 9; . 4, . > MTH.;
= 800 1 2, 8 49 0:45 0 25
= 1000 *4 0,8; 1,0 1,25 4; ). &; 0,45; . 1, 22,61,
T 12 0,45
=2 400 *3 1,0; R 0,55; ’
3z 630 1,25 0,65;
= | D06B-04 3;4; 0.7
*1 * : 5; 6;
800 4 0,8; 1,0 78!
9;1
316B- 630 3 0,8; 1,0; .
= VXII3 1000 1,25 3;
= 1600 *4 0,8; 1,0 4;
316 = 0,8; 0,85; 5;
= 0,95;1,0; | 0,8; 1,0; 6;
= 316B-04 1000 1,05 1.1- 125 7
1,2; 1,25




¥9¢C

Oxonyanue Ta0auisl 3.1

VYcrasgku MPT
HoMuHaabHbBIN TOK 110 TOKY 110 BPEMECHH, C 3aH.IHTa oT
Homu- KOPOTKOI'O
Tun | Tumo- o pacuerrens (£), ITpu kopoTKOM 3a- b
BBIK- | ucron- | OGosHaue- | o 'PHRIM | kpaTHBIH HOMHHATE- | T - o IIpu kOpoTKOM 3a- | 3AMBIKAHHA
moua- | rue e TOK BBI- | HoMy TOKY BHIKITIOUA- pel?;yglfe MI:IKEII—;I/II/I (1%, Z?%T- ITpu neperpyske (¢,) MBIKAHHH (%) MIHOBCHHO-
KIIIo4aTe- tens (I, = kxI,) > | HBIM Ly I U, %[ ro AefcTBUsd
TEIIA P H. KpaTHLII/I
ns (1, A) I p: (most repe-
mepemM. IOCT. P epemM. IOCT. & 5, epeM. IOCT. MEHHOI'O
TIEPEM. TOCT. TOKa)
225 0,8; 0,85; 3;
1000 202 D20 4;
s 0,95; 1,0, | 0,8; 1,0; ;
2 225C- | L0, | 105: 11 | 125 >
& YXIJI3 1,2;1,25 ’
£ 7
5 4000 *4 0.8; 1,0 3,45 )
° | m25c-04 | 1600 oo |08 6 :
%4 0,95; 1,0; Lo 3 MTH.;
25001 105: 1,05 | (s ) 0,25;
% 925B- 1600 1,21, ’ 5; 4; 4 8’2’ MTH.;
=5 | YXIB [ o507 % | 0810 | 125 % 5 8 | 045 | 02 ) 1061
2 ’ 16 0,5; o
= 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 34561 546
2 VXII3 1.0; 7
§ 4000 3 1,25 3,4,5 2,4
2 3;4;5; 6, . 4
S | p40B-04 | 2% "3 5 2;4;6
= 4000 *4 0,8; 1,0 3;4;5 2,4

Ipumeuanne: ' [Ipu ycraBke 1,25 BBIKIOUATENH JONMYCKAIOT HArPY3Ky TOKOM 1,31, B TeueHue 2 4acoB, €CIH NPEIBAPUTEIHHO BBIKIIOUATETH HAXOIMINCH MO
JUTMTENLHOM HArpy3Koi TokoM He Gonee 0,7-1,.
- VYcrapka 0,4-1; TPAMEHSETCS TOIBKO [UIS 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.



Tabmuna 3.2
[IpenenpHass KOMMyTallMOHHAS CITIOCOOHOCTH

Llens nepeMeHHOTO TOKA Llens MOCTOSIHHOTO TOKA
Tumownc-
HOJIHEHUE 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 pacLEIUTENEM TOKA 1 MUHUMAJIbHBIM PACIENIUTE-
JIEM HaIpsKECHHUS;
— C MAKCUMAaJIbHBIM PACLEIIATEIEM TOKA U HE3aBUCHUMbBIM PACLEIIATEIIEM;
— 6e3 MPT c He3aBHCHUMBIM pacIeUTEIIEM.

MakcumanpHas TOKOBas 3alllUTa COCTOUT: M3 JATYMKOB TOKA, JJICK-
TpoHHOTO 0510ka MPT, HCTIOJTHUTENIBHOTO 3JIEMEHTa M 0JI0Ka TacsIuX pe3u-
CTOPOB (17151 BEIKJIFOYATENICH OCTOSIHHOTO TOKA).

JlaTuyrKy TOKa CIIy’>KaT JJI1 BOCHPHUATHS U3MEHEHUW TOKAa B 3alllUIIAc-
MO#1 cetr u niepefaun curHaia Ha 610k MPT. Jlarunkamu MPT mocrossHHOTO
TOKa CJIy>XaT yCTAHOBJICHHbIC HAa HUKHHUX BBIBOJAX BBIKJIIOYATENS] MArHUT-
Hble ycunutenu, aaruukamu MPT nepeMeHHOro Toka — TpaHcopMaTOpbl
TOKa, YCTAHOBJICHHBIE TaM K€, IJI€ 1 MATHUTHBIE YCUJIUTENH.

TpanchopMaTtopsl TOKa OJHOBPEMEHHO SIBJSIOTCSI UICTOUHUKAMM THUTA-
Hust MPT y Beikimtouareneit nepeMeHHoro toka. [luranne MPT nmocrossHHOTO
TOKA JOJKHO OCYIIECTBJIATHCS OT HE3aBUCHUMOTO MCTOYHHKA IMOCTOSHHOTO
toka Hanpsokenuem 110, 220 unu 440 B. Kosddunuent nynbcaruii ucTou-
Huka He 6oxee 0,15.

OOmuit Bua nuieBbix naxeneit 6moka MPTS (Boikimtogareneii nepeMeHHo-
ro Toka) u 01oka MPT9 (BeIkitouaTeneil MoCTOSHHOTO TOKA), a TAaK)KE Ha3HA-
YEHME MEPEKITI0YATENIEH U PyUYEK YIPABICHUS PUBEACHBI Ha puc. 3.4 u 3.5.
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Puc. 3.2. Bpemamokosas xapaxmepucmuxa 8vblKaouamenei nepemeHHo20 mokxda
cepuu « NeKmpomny ¢ 06paAmHO3ABUCUMOT OM BETUYUHBL TMOKA 8bIOEPIHCKOU 8peMe-
HU 8 30He MOKO0G nepezpy3Ku
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Puc. 3.3. Bpemamorxoeas xapakmepucmuka blKaouameinetll nepemeHno20 mokda
cepuu « NeKmpoH» ¢ He3a8UCUMOL OM BEIUYUHBL MOKA 8blOEPIHCKOL 8DEMEHU 8 30-
He MOKO08 nepezpy3Ku
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Puc. 3.4. Jluyesas nanensv 610ka MPTS svixnouameneii « 1eKmpon» nepemerHHo2o
moka: 1 — ycmaeku HOMUHATbHO20 paboue2o moka, 2 — nepexknioyeHue percumos pado-
mbl 3aWUmsl Om nepezpysKu ¢ 3a6UCUMOUL U He3A8UCUMOTL 0N MOKA 8bI0EPHCKOU 8peMeHU
(8blcmynarowas yacmo nepemMbluKU NEPeKIoyYames 6Npago — He3A8UCUMAsL, 811€60 - 3ABU-
cumas); 3 — gblcmynarowas 4acms nepemMbluku nepexuouamens 6npaso — 3HA4eHUst YCma-
60K mokKa cpa6amb16aHuﬂ 3auiumovl Om KOPOMKO20 3aMbIKAHUS YMHOMNCAIOMCA HA K03¢-
Quyuenm 0,4; 4 — ycmagku moka cpabamvl8anus 3aujumsl Om KOPOMKO20 3aAMbIKAHUL,
5 — ycmasku 6vl0epocKu 8pemeru 3auumsl Om KOPOMKo20 3amMblKaHus, 6 — YCMaeKu 6bi-
0epACKU 8peMeHU 3auumsl Om nepecpy3Ku; 7 — 6KII0YeHUe bIOEPIHCKU BPEMEHU 3auumbl
OM KOPOMKO20 3aMbIKAHUSL (8bICIYNAIOWAs YACMb NEPeMbIUKU NePeKIiouames 6npago —
BKIIOYEHA, 811e80 — viKaoueHa);, 8 — pasvem « TECT»

Ipumeuanue. IIpamoyzoneHuKu 0003HA4AIOM NOJOJCEHUE BLICMYNAIOWEU YaACmU NepeMbluKy NepeKuiodd-
mejell, Ha pedalbHbIX O10KAX 00wl (POH TUYeBOl NaHeIU UMeen YepHblll UL Cepblll yeem, a 8blcmynanuel
4acmu nepemMblyKy COOMBEEmcmeyiom 6envle NPAMOY20lbHUKU.

. .
PO
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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» NOCMOSHHO20
moka: 1 — uHouKkamop Hanudus 2NeKMpOnUmanus, 2 — pyuka ycmageox HOMUHATbHO20 MOKA
1,; 3 — pyuka ycmagsok moxkoe KOpomko20 3aMbIKaHUA, 4 — BKII0UEHUe PeNCUMA MCHOBEHHO20
cpabamuléanus NPU KOPOMKOM 3aMbIKAHUU (8LICIMYRAIOWAS YACMb NEPEMbIYKU NEePEeKToda-
meis 67160 — BKIIOUEH, 8Npaso — vikniouer); 5 — pazvem « TECTy»; 6 — pyuka ycmagok epe-
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MeHU cpabamvi8aHusl 8 30He MOK08 nepezpy3Ku; 7 — pyuKka yCmagox epemMenu cpadamol8aHusl
8 30He MOKO8 KOPOMKO20 3AMbIKAHUS

[Tepexmouenre yCTaBOK U pexxuMOB padboThl 6;10ka MPTS ocymectBiis-
eTCsl yCTAaHOBKOM MepekyoyaTeniell corimacHo nHbopMaluu, n300pakeHHON
Ha JINIIEBOW MaHenu. MakcuMaabHash TOKOBasl 3alIUTa BBIKIFOYATEIECH TOCTO-
SSHHOTO TOKa OTKaJMOpOBaHa Ha 3aBOJE-U3rOTOBUTENIE HA YCTaBKU MO TOKY U
10 BpeMEHHU, ykazaHHble B Ta0muue 3.1. Ha mkanax nuuesoit nanenn MPT9
HaHECEHBI IUPPBI U METKHU, COOTBETCTBYIOIINE OTKAIIMOPOBAHHBIM YCTaBKaM.

VYcTaBkM MakCHUMalbHBIX PACLENUTENEH TOKAa U UX MPEIEIbHbIE OTKIIO-
HEHUsI IpUBEJIEHBI B TabuIe 3.3.

Tabnuua 3.3

YcTraBKu MakCHUMaJlbHbBIX paCHeHHTCHGﬁ TOKa

TepemeHHRII TOK [Toctosiuusiif Tok (MPT9)
[TapameTpsl (MPTS5)
p p 3nauenue | OtkioHeHus | 3HaueHue | OTKIOHEHHS
YCTaBOK YCTaBOK YCTaBOK YCTaBOK
VYcraBku HoMHMHanIbHOTO 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 110 TOKy cpadaTblBaHUs 1.25 1,06 1,44 125 1,06 1.44
3alUTHI IPU nieperpyske, Iy / I,
3 2,55 3,45
4 34 4,6
VY CcTaBKH 10 TOKY cpabaThIBaHHS 2 451’%5 2’;5 2 1,7 23
3alIUThI MPU KOPOTKOM 3aMbIKa- ’ ’ 4 3,4 4,6
L/ T 80 6 |51 69
HHH Dl 2 8 |68 92 : :
9 7,65 10,35
10 8,5 11,5
VYcraBka 1o ToKy cpadaTblBaHUs
3aIIMTEl MTHOBEHHOT'O ACHCTBUS 2,6 2,1 3,1
Py KOPOTKOM 3aMbIKaHuH, [, / I
4 32 48
YcraBku 110 BpeMeHH cpadaThI- ] 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>1“Ba- w002 0.1 ML 0.02 0.1
HUSl 321U THl MTHOBEHHOTO JIeH-
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CTBU: IIPU KOPOTKOM 3aMbIKaHHH,
tx (MTH.), C

BrIkmrouaTenu nepeMeHHOI0 TOKa BBIITYCKAIOTCS ¢ 8 CBOOOHBIMH KOH-
TaKTaMHu BCIIOMOTATEeIbHOU Lienu (4 pa3sMbIKAIOMMMU U 4 3aMBIKAIOIIUMHU),
MOCTOSTHHOT'O TOKa — C CEMbIO (4 pa3MBIKAIOMIMMU U 3 3aMbIKaOMUMuU). Tex-
HUYECKHUE JaHHbIE CBOOOIHBIX KOHTAKTOB MIPUBEICHBI B TabuIie 3.4.

Tabnuna 3.4

TexHuyeckue nTaHHbIE CBOOOIHBIX KOHTAKTOB BCIIOMOTaTEIbLHOM 11E€TIH BBI-
KIItoyarenen « NeKTPOH»

KonuyecTBO 0THOBpEMEHHO pa3Mbl-
TTapameTps! KaeMbIX Lenen
1 2 Ooiee 2

JlomycTumasi Harpy3ka B MPOI0JKUTEIEHOM 6 6 5
pexume, A
[IpenenpHas BKIIOYAIOMIAs CIIOCOOHOCTh, A 30 30 30
[IpenenbHas oTKIIIOYArOIIAsi 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

MuHuManbHas 3alluTa MPU CHWKEHUM HANPSKEHUS OCYIIECTBISAETCS
MHUHHMMAaJIbHBIM PAaCLENUTENEM HAMNPSHKEHUS, €CJIM BBIKIIIOYATENh UM OCHa-
1eH. MUHUMAaTbHBIA paclenuTelh 00eCleuynBaeT OTKIIOUEHNE BBIKIIIOYATE-
751 py HanpsbkeHuu B npeaenax 70—35% oT HOMUHAIBHOTO, HE TPOU3BOJUT
OTKJIIOUECHHE BKJIFOUEHHOTO BBIKJIFOUATEN MpU HamnpsbkeHuw Boime 70% ot
HOMUHAJIBHOTO M HE MPEMNSTCTBYET BKJIIOUCHHUIO BBIKIIIOYATENS MPU Hamps-
xeHuu 85% OT HOMUHAIIBHOTO U BBIIIIE.

JIuCTaHIIMOHHOE OTKJIFOYEHHE aBTOMATa OCYIIECTBISIETCS HE3aBUCUMbIM
pacuenuTesem.

B skcrmyaranuu imeercss OOJbIIOE KOJUYECTBO BBIKIIOYATEICH Ccepuu
«INEKTPOH» C MOIYNMPOBOJAHUKOBBIM PEJI€ MaKCUMAJIBHOrO Toka Thuna PMT
(Tabun. 3.5). Pene gomyckaer miaBHYIO pEryJMpOBKY HOMHUHAJIBHOTO TOKA MakK-
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CUMAaJIbHOM TOKOBOM 3aIllUTHI (3alUTHI OT NEpPerpys3Kku) I vr3 OTHOCHTEIBHO
0a30BOr0 HOMHUHAIBHOTO TOKa I;5, BPEMEHW CpadaThIBAaHHUS 3allUThl OT
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ILC

Tabmuna 3.5

Brixntouarenu «IeKTpOH» ¢ MOIYNPOBOAHUKOBBIM pesie PMT Ha Hanpsixenue 10 660 B

VYcraBku nonynpoBoJHUKOBOTO pene PMT

Howmu- TIKC** B 1ie-
. | Homunams-
HATBHBIN . perynupyemsble Ha mkanax PMT 3Hauenus i 380 B,
HBIN 0a30- .
Tun HUcnonnenue* TOK BEI- N I, JIEHCTBYIO-
xmouatens | . oo TOK 1 s I, fe.m, €, IpH Liee 3Haye-
MT3 I 5, A te. o, C TOKE L, v
I, B> A [H.6 [H. MT3 6, a6 HHC, KA
206 CTaluoHapHOE U BbI- 630; 800 0,8;1,0; |3;5;7;10
1000 1.25
ABUKHOE, Kpome T 1000 ’ 3;5;7 40
CranuroHapHoO€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
Briasuxnoe, 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
Breiasmwxnoe T 1250 1000 ’1’25’ i 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 nosynpoBoJHUKOBOTO pene PMT

Howmu- HoMuHaIL- TIKC** B 1ie-
HaJIbHBIN . perynupyemsble Ha mkanax PMT 3Hauenus 1 380 B,
Tun HUcnonnenue* TOK BEI- BBLi ToK p I, JIEHCTBYIO-
KJIFOYaTeNs L s I, c.n, C, IPH Lee 3Haye-
MT3 I 5, A te. o, C TOKE L, v
I, B> A [H.6 [H. MT3 6, a6 HHC, KA
925 | Bpsmnoe, kpome T 2500 | 1600; 2500 0’?;215’0; 3,57
’ 1 50
Breinsmwxnoe T 2000 1600 0’?’25’0’ 3;5,7
4000 0,8; 1,0; 3;5
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
BoiasuxHoe, kpome T 5000 1.25
4000 ’ 35 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.; IPpU TOKE 6-1; M3, TOKA I, 1 BPEMEHH ., CpabaThIBaHUS OTCEU-
ku. Penie umeer aBa nepexmouatenist S1 u S2 BbIOOpa 3aIIUTHON 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 [—3e57610-0,2500.450,77 |
(=4 09 014
'.":3 2ol [ (@) (@) | (@) (&)
=2 712
|| |:1 H6Bll \/ \_/ \_/ \_/
mlZ PP
L g]—§2— I S61, [ X S
\_ J
9 y

Puc. 3.6. brox PMT asmomama cepuu « 1eKmpouny:

1, — pyuka pecynuposxu HomunanrbHo2o moka MT3;

S61, — pecynuposxa ycmasxku no épemenu npu wecCmuKkpamHom moke;
1,X — pecynuposxa ycmasku no moky K3;

S — peaynuposka ycmasku no epemenu K3;

S1 u S2 — gvibop xapaxkmepucmuKu 3auumei.

[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 1S BBIKIIIOYATEIEH MEPEMEHHOI0 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 PETryJIiH-
POBKOI 110 TOKY (Touku b, B, I, /[). B monoxxeHuun 8 BBIKJIIOYATEIb CpadaThI-
BAeT HECEJIEKTUBHO NPU TOKE, MPEBBIIIAOIIEM TOK cpabaThIBaHUS MEperpys3-
KM HE3aBUCHMO OT TOJIOKEHHS TepekitoyaTens S2 (XapakTepucTuka Ha pu-
CyHKe He mokasaHa). [Ipu ycraBke nepexntouarens S2 B noyioxenue // BbI-
KJIFOYaTeIh UMEET 3aBUCUMYIO OT TOKA XAPAaKTEPUCTHUKY 3aIIUTBl OT MEpe-
IPY3KU C peryaupyeMou mpu Toke 6-1; vr3 BBLACPKKOM BpeMeHU (To4ku F,
JK, H). B nonoxenuu /2 BBIKIIOYATEh UMEET HE3aBUCUMYIO OT TOKa Xapak-
TEPUCTHUKY 3aIIUTHI OT MEeperpy3Ku (Ioka3aHa MTpUxoBoil guHuer). Touka A4
Ha puc. 3.7 COOTBETCTBYET TOKY CpabaThbIBaHUs 3aIIMUTHI OT MEPErpy3Ku IMpu
IIPUHITOM HOMUHAJIBHOM TOKE penie PMT.

BpeMsATOKOBbIE XapaKTEpUCTHKH BBIKIIOUATeNel «JIeKTpon» ¢ pene PMT
IIPU APYTOM COYETAHNU nepekimrodarenen S/ n S2 nokaszanel Ha puc. 3.8-3.15.
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Puc. 3.7. 3awyummnsle xapaxmepucmuxu @viknrouamens « JNeKmpou» ¢
NOYNPoBOOHUKOBbIM pene cepuu PMT
Hanuuue PeSYIUPOBKU 6 NMOUKAX Fuﬂ3a6ucum Om HOMUHAIbHO20 MOKA 6blIKIIOYAmMeiA
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Puc. 3.8. Bpemamokosas xapaxmepucmuxa 8viKaouamenel ¢ yCmaeKou 8pemeHu
npu 61, paénou 4 ¢ u nonodcenuu nepexnrouamenei S1 — e nonoscenuu 6, S2 —6
nonodxcenuu 11
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Puc. 3.9. Bpemamokoseas xapakmepucmuka blKaouameliell ¢ yCmasKol 8pemeHU
npu 61, pasnou 8 ¢ u nonodcenuu nepexaroyamenei S1 — e nonoscernuu 6, S2 —a6
noaoorceruu 11
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Puc. 3.10. Bpemamoxkosas xapaxmepucmuka 8biKouameneti ¢ YyCmagKou epemenu

npu 61, pasnou

16 ¢ u nonoscenuu nepexnrouameneu S1 — 6 nonodscenuu 6,
S2 — 6 nonoowcernuu 11
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Puc. 3.11. Bpemamorxosas xapaxmepucmuxa 8viKaouameneli ¢ yCmaeKou 8pemeHu

npu 61, pasnou 4 ¢ u nonoscenuu nepexnrovamenei S1 — 6 nonoscenuu 7,
S2 — 6 nonoocenuu 11
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Puc. 3.12. Bpemamoxosas xapaxmepucmuxa 8vikaouameneil ¢ yCmaeKou 6pemeHu

npu 61, pasnoti 8 ¢ u nonoscenuu nepexaoyameneu SI1 — 6 nonoxcenuu 7,
S2 — 6 nonoswcenuu 11
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Puc. 3.13. Bpemamorxosas xapakmepucmuxa 8vikaouameneli ¢ yCmaeKou 8pemeHu
npu 61, paenou 16 ¢ u nonoxcenuu nepexnouameneu SI1 — 6 nonodxcenuu 7,
S2 — 6 nonoxcenuu 11
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Puc. 3.14. Bpemamoxosas xapakmepucmuka viKirouameneti npu yCmaHosKe
nepexknouameneu S1 — 6 nonoxcenuu 6, S2 — 6 nonodcenuu 12
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Puc. 3.15. Bpemamorosas xapakmepucmuxa evikaouameneu npu yCmaHogKe
nepeknouameneu S1 — 6 nonoxcenuu 7, S2 — 6 nonodscenuu 12
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Pene PMT He pearupyeT Ha anepruoJIUYeCKyH0 COCTABIIIONLYIO ITyCKOBBIX
TOKOB JJIEKTPOABHUTraTelNieil B TeueHne ogHoro nepuoaa. Koaddumment Bo3Bpa-
ta pene 0,75. ICTOYHUKOM OMEpaTMBHOTO TOKA, 00ECIEUYMBAIOIINM OTKITIOUE-
Hue Boikouarens npu K3 u meperpyskax, sSBISIOTCS BCTPOCHHBIE TpaHChOp-
MaTOpbI TOKA.

TexHu4yeckne XapaKTEPUCTUKHU BBIKIIOYATENEH «ODJIEKTPOH» C IOJy-
IPOBOAHUKOBBIM pene Tuna MT3 mpusenensl 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 HOMHMHAJIIbBHOM TOKE MAaKCHUMAaJlbHOM TOKOBOM 3alUTHI [ i3, TOKA
1., ¥ BpeMeHu f., cpabaThiBaHUsI OTCEUKHU. Pene nMeeT mepekstoyarelspb Bbl-
0opa 3alMTHONW XapaKTEePUCTUKHU, C TMOMOIIBIO KOTOPOTO MOXHO MOJYYUTh
HE3aBUCHMYI0, OTPAHUYECHHO 3aBUCHMYI0 U TPEXCTYNEHYATYI0 XapaKTepH-
cTuky (puc. 3.16).

[Ipu ycTaHOBKe mepekitoyaTesis B MojokeHue H (HIKHee) pene uMeeT
3aBUCUMYIO OT TOKA XapaKTEPUCTUKY 3allUTHl OT MEPErpy3KH C peryiumpye-
MBIMH yCTaBKaMH TOKa cpabaThiBaHus (TOUkH 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 cpabateiBanus (Touku P, C, T), npuueM IJis BBIKIIIO-
yaTenel mepeMeHHOro Toka npu Toke 6oree (2,2-3,0)-1., oTrceuka cpabaThi-
BaeT 0€3 BBIJACPKKU BpeMeHU. PerynumpoBKOi MOXHO MOJYYUTH JIIOOYIO B
npenenax yKa3aHHbIX TOUEK XapaKTepucTuky (Hanpumep, A KHT).

[Ipu ycranoBke nepexitoyatens B nojoxkenne C (cpeaHee) BBIKIIOYA-
TeJIb UMEET aHAJIOTUYHYIO XapaKTePUCTUKY, HO 0€3 BBIACPKKH BPEMEHU TIPU
cpabaThIBaHUU OTCEYKH (IMIOKA3aHO IITPUXITYHKTUPHOM).

[Ipu ycraHOBKe mepekyiroyaTesss B MojioxkeHue B (BepxHee) BBIKIIOYa-
TEJIh UMEET HE3aBUCUMYIO OT TOKAa XapaKTEPUCTUKY cpadaThiBaHUsI O€3 BbI-
JEp>KKM BPEMEHHU MPU TOKE, PABHOM TOKY CpabaThiBaHMs 3alIUTHI OT Tepe-
Ipy3Kd (Ha pUCYHKE HE TTOKa3aHoO).

Penne MT3 pearupyeT Ha anepruoOIUUYECKYIO COCTABJISIONIYIO MYCKOBBIX
TOKOB AnekTpoasurateneit u Toka K3. Koaddumment Bo3spara pene 0,75.

Pazbpocsl Toka cpabareiBanus pene PMT u MT3 3aBucsar ot temnepa-
TypBI OKpyXaroen cpeasl, Buaa K3 nnu neperpys3ku, yCTaBKM HOMHUHAJIBHO-
ro TOKa MO ILIKaJe, He MPEBBIIAOT £35% OT yCTaBKM IO LIKaJeE.

CobOcTBeHHOE BpeMsi OTKIIIOUEHHUS BbIKItouarenass D06 He IpeBbIlIAeT
20-35 Mc, st octanbHbIX TUNOB — 45—60 Mmc. [TomHOe BpeMs OTKIIOUEHUS HE
6omee 100-150 mc.
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Tabmura 3.6

Brikirouarenu «JeKTpoH» ¢ MOTyHIpOBOAHUKOBBIM penie M T3 Ha Hanpsixenue 10 660 B

HoMHHATEHEI —— Perynupyemsbie ycTaBku OJTYIIPOBOAHUKOBOTO penie MT3 [IKC" B

Tun Hcnonaenue TOK BBIKIIOYA- |\ A I, I, le.n, C, TIDU TOKE foc LCITH

eIt [y sy A R I, rs Lyt | 6Ly 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 BoeiasukHoe, kpome T 1600 1000; 1250; 1600 3.5.7 ﬁ
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
Craronapuoe T 2500 1000; 1250; 1,25;2 3:5:7 200 o 0,7 —
1600; 2000; 2500 » 9 S5
Boinsmxknoe, kpome T 2500 1600; 2000; 2500 3;5;,7 100
Boigsrmxaoe T 2000 1250; 1600; 2000 3;5,7 45
CranuoHnapHoe, 3200; 4000 3:5
kpome T 6300 6300 3 230
2500; 3200; 4000; 3:5 105

540 Cranuonapuoe T 5000 5000 3

Boiasuknoe, kpome T 5000 _2500, 3 _5; 7 160
3200; 4000; 5000 3;5 160
2000; 2500 3;5;7 65

Boigpmxnoe T 4000 3200- 4000 3.5

* 3pauenne [IKC ykazaHo ApoOb0, B YHCIIUATENIC — HAUMOOJBIIAs BKITFOUYAIOIIAs CIOCOOHOCTH (yIapHBIN TOK), B 3HAMEHATEIE — HAHOOIbIIIast
OTKJTFOYAIOIIIAst CIIOCOOHOCTH (JICHCTBYIOIIEE 3HAUCHHE).
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Puc. 3.16. 3awumnvle xapaxmepucmuxu svikirouamerist « JNeKMpPOoH» ¢ NOJAYNPOBOO-
HuKkoebim pene cepuu MT3.
Hanuque PeSyauUposKu 6 mo4dKkax H u 11 3a6ucum om HOMUHATLHO20 MOKA BLIKNIOYAMEIA.
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4. ABTOMATHYECKHE BBIK/IIOYATEJIN CEPUU AB2M

BrikntouaTenu npeaHa3zHadeHbl Uil pa0OThl B 3JEKTPUUECKUX LEMSIX C
HOMUHAJIbHBIM HAIpPsSKEHUEM MNOCTOSHHOro Toka 1o 440 B, mepeMeHHOro
Toka 10 500 B wacroroun 50, 60 I'n, s mpoBeaeHUs TOKa B HOPMAJIbHOM
pEeXKUME U OTKJIIOUEHUSI MTPU KOPOTKUX 3aMBIKAHUSAX U MEperpy3Kax, a Takxe
Jutst HedacTHbIX (10 10 pa3 B CyTKH) ONEpPATUBHBIX KOMMYTalUi 3TUX LENEH.

BolIkitouatenu AOMYCKAaOT BKIIOUYEHUE aCUHXPOHHBIX 3JIEKTPOABUTATE-
Jeil ¢ KOPOTKO3aMKHYTBIM POTOPOM, €CJIM X ITyCKOBBIE XapaKTEPUCTUKH CO-
OTBETCTBYIOT 3aIIUTHBIM XapPAKTEPUCTUKAM BBIKIIIOUATEIS.

OcHoBHBIC TapaMeTphbl aBTOMATOB MpHUBE/EHbI B Tabiuiax 4.1-4.4. Boi-
KJIFOUATENIH JOMYCKAlOT HEMEJJIEHHOE MMOBTOPHOE BKJIIOUEHHE IOCIE Omepa-
TUBHOT'O OTKJIFOUEHHS IIPU HAIPy3KE€ HOMUHAIBHBIM TOKOM.

[TonynpOBOHUKOBBI MaKCHUMaJlbHbI PACUENHUTENb TOKA B YCIOBUSX
AKCIUTyaTaly JOMyCKaeT CTyNeHYaTyo (y BbIKIIOYATENIed NEPEMEHHOTO TO-
Ka) WIK TUIaBHYIO (Y BBIKJIIOYATENEH MOCTOSIHHOI'O TOKA) PEryJIMPOBKY Clie-
Oyrolux napamerpos (puc. 4.1):

®  HOMHUHAJIBHOTO TOKA PACLETIUTEIS;

®  YCTaBKH MO TOKY CpadaThIBaHUs B 30HE TOKOB KOPOTKOTO 3aMbIKaHMS;

®  YCTaBKH MO BPEMEHHU cpabaThIBaHMs B 30HE TOKOB MEPETPY3KU;

® YCTaBKM IO BPEMEHHU CpabaThIBaHUs B 30HE TOKOB KOPOTKOTO 3aMbl-
KaHUs BBIKJIIOYATEJIEH, TpeHA3HAYCHHBIX ISl CEJIEKTUBHOMN paOOTHI.

3alUTHBIE XapaKTEPUCTUKU BBIKJIIOYATENECH MpUBEAEHBI HAa puc. 4.2 u
4.3. OTKJIOHEHUsI YCTaBOK MO TOKY U BPEMEHH CpalaThIBaHUS IOIYIPOBOJI-
HUKOBBIX MAKCHUMAaJbHBIX PACLENUTENeH TOKa MpPU TEMIIEpaType OKpYyXkaro-
et cpeanl (25+£10)°C nanbl B Tabnuie 4.3.

BrIkimtouatenu M3roTaBiMBaOT CO CIEAYIOMIMMH COOPOYHBIMH €IUHU-
HaAMU:

® 10 BUJAM paCLCIUTEINIEH:

— C HE3aBHCUMBIM PAaCLEIUTEIIEM;

— C HYJIEBBIM PaclUENUTENIEM HalPSKEHNUS;

— 0e3 pacuenuTenei;

® 110 BUIY OpHUBOJA:

— C AJIEKTPOMArHUTHBIM MIPUBOJIOM;

— ¢ pyuHbIM nipuBojioM (AB2M4 u AB2M10);

— C PBIYAKHBIM MPUBOJOM, TOJIBKO BBIKJIFOUATENIN CTALMOHAPHOTO HC-
MOJIHCHUS;

e CO CBOOOIHBIMUA KOHTAKTaAMHU.

Coueranusi JOTOJHUTEIBHBIX COOPHBIX €IWHMI] NPUBEICHBI B TaOJIH-
nax 4.5 u 4.6.
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Taomuna 4.1

Brixntouarenu tunna AB2M nepeMeHHOro ToKa CeJIEKTUBHOIO M HECEJIEK-
TUBHOTO UCIIOJTHEHUS

VCTaBKH MOIYIIPOBOIHMUKOBOTO MaK-
Homu- Veraska | [Ipenens
Homu- . CHMAJIBHOTO PACICIIATES TOKa N
oL, | HATEHBIH [0 TOKY | HBIH TOK
e | TOK MaK- eperpvake | TPH KOPOTKOM cpaba- | cenek-
T BEIKITOYATENA. CHO Tox | CHMATb- TIpH TEPErpy3K 3aMbIKaHUH TBIBAHMS | THUBHO-
> - A
€00 YCTaBKH M KIIUMATH- | BBIKITIO pig;(;_ 10 TOKY | O Bpe- | IO TOKY | 110 Bpe- T;J;;II;F- E;Z%IST_
YECKOE MCIIOJIHEHNE yare- cpaba- | MeHm | cpaba- | MeHH
HHTEI, HHUTHOTO | BYIOIIEE
s, A I A ThIBa- | cpaba- | TeIBa- | cpaba- pacie- | 3Haue-
(1) Kp;’THI:Iﬁ nust, I, | ToiBa- | Hws, L, | ThIBA- | oo Hic)
I A Kpar- | HUS TIPU | KpaT- |HUS IPH | - o A
" ubte I, | 6, ty,c| HBle ], | 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
e 1000* —
AB2M10H-53-41-04 800 10000
AB2M10C-55-41-yxy13 | 500
1000* 2; — 20+2
0,4; 3f MTIH.;
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-VXJI3| 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% o 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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Oxkonyauue Tadaumsl 4.1

Homi- Homu- | YcraBku noaynpoBOJHUKOBOIO Mak- | YcraBka | [Ipenens
s, | FTPHBIA | CHMATBHOTO pacuenmTens Toka 10 TOKY | HBIH TOK
e | TOKMaK-| " IIpH KOPOTKOM | cpaba- | cenek-
Tom BercTosatens. co- | ok | SAMATE PH TEPETPy3Ke 3aMBIKaHHH THIBAHHUS | TUBHO-
€00 YCTaBKH KHI/H,VIaTI/I— oo | o 0 | O TOKY | TO BpE- | 110 TOKY | 110 Bpe- | 9JICK= | CTH, KA
YEeCKOE UCIIOJIHEHHE qare- | PacHe | cp aba- | wenn | cpaGa- | menn | Tpomar- | (aefict-
s A | TATEIS, | ThiBa- cpaba- | ThIBa- | cpaba- | HUTHOIO | Byroliee
( 7 ) I, A, | wws, I, | TeBa- | Hus, I, | ThiBa- | 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 > ; -
2000% | 0.5: 2ol 020 || 3044
AB2M20C-55-43A-04 | 1500 | % 405 ] 025
0,7; 125 8,0; 6. 0,35;
AB2M20HB-53-43A-YXJI3 | 1500 0,8; ’ 12,0; ’ 0,40;
0,9; 16,0 8; 045; | 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 orcyTcTBYeT.

** YcTaBKU 10 TOKY cpabaThIBaHUS MOIYIIPOBOJIHUKOBOIO PACLEIHUTENS TOKA ITPU KOPOT-
KOM 3aMbIKaHHH Y BBIKJIOYATEICH HECEIEKTHBHOTO MCTIOIHEHHUS HE JIOJDKHBI MPEBBIIIATH
YCTaBKy 1O TOKY Cpa0aThIBaHHs 3JIEKTPOMArHUTHOTO PACHENHUTENs TOKa MPH KOPOTKOM

3aMBbIKaHHH.

Taomuna 4.2

Briximrouarenu tuma AB2M 0e3 3ammuTel

Tun BBIKIIOYATENIS U CIIOCOO €ro YCTaHOBKH

HommHansHBIN 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

AB2M20-56-43A-YXJI3
AB2M20-56-43A-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
OTKIJIOHEHHS YCTaBOK

HaunMmeHoBaHHE TapaMeTpoB 3nauenue ycraBku | Ilpemennl ycraBku

MepErpy3Ku 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

VYcraBku 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 fa (ee 20 Bos- 0.35 0315...0.385

B IVIaBHOH I1€M 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 EBAH04

ool 6 E=-d04
=] 5 B2d0.35
[ x> 3BEmdo0.25

P 2 Bmdo.2
MTH

s 6/ 1

Puc. 4.1. Jluyesas nanenv 610ka MPT4 gvikitouamenetl nepemeHH020 MoKa.:
1 — ycmasku HOMUHAILHO20 paboue2o moka; 2 — GKIOUEHUE 3AUUMbL OM Nepespy3Ku
(8blcmynaiowas 4acme neEPeMblyKU NepexkIouamels 61e60 — 6KIIUEHd, 6NPABO — GbIKIIO-
yena); 3 — ycmaeKku moka cpabamuvléanusl 3auumyl Om KOPOmMKO20 3aMblKanus, 4 — yc-
maeKu 6bla€p9fCKu BpEeMEHU 3alunibl OmM KOPOmMKO20 3aAMbIKAHUA, 5 —ycmaexku 6bla€p9fCKu
BDEMEHU 3alunbl om nepecpysKu, 6 — exrouenue 8bla€p9f€KU B6pDEMEHU 3aunibl om Ko-
POMKO2O 3AMbIKAHUS (6LICMYNAIOWAS YACMb NEPEMBIYKU NePeKTIoYamelis 6npago — GKuo-
YeHa, G1e60 — GLIKNIIOYUEHA); 7 — 3auuma om moKa 6KI4eHUs (BbICMYnalowas 4acmy ne-
PEMbIYKU NepeKiouamels 66epx —6KI0YeHa, 6Hu3 — gvikiouena). 8 — Pazvem « TECT.
Ipumeuanue: uepnvie npsmoy2onvHuku Ha puc. 4.1 0603HauarOM NONONCEHUE BbICTY-
narowel uacmu nepemvluku nepekuovameneu. Ha peanvuvix 61okax obwuil ¢hon muyesou
Nanenu uMeem YepHvlil Ul cepolil yeem, d 6blICMYNalouwell Yacmu nepembluex coomeen-
cmeyrom 6eivle NPAMoY2OIbHUKU.

SooSoo——
runNnoo =

t.c

AR

- B
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Tabmura 4.4
[IpenenpHas oTKIIOYarOIIasi CHOCOOHOCTh, TEPMUUECKAs U AJIEKTPOJUHAMUYECKAs CTOUKOCTh BhIKItOUaTeneit AB2M

I{ens nEpEMEHHOT0 TOKA

Ilens MOCTOSIHHOTO TOKa

Onek- | Bepxmss | 380 B | 500 B ek 220B | 440B
Hcnonne- | Tepmu- | tpomu- | rpanuma | Bepxmsts
T HUE BbI- | 4YecKass | Hamude- | 30HBI ce- | JleicTByroiee o TpaHHIa ITocro-
WII BBIKJIIOYATE- N HaMHu4Je-
st KIro4dareiaia| CTOH- 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 | MECUaHHE 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 | cumainb- 450 42 — 23 10 30 — 40 30 10
HBIX pac- 450 42 — 23 10 30 — 40 30 10
Henureinei
AB2MI15C-55-43 | cenekTuB- | CM.IIpU- | CM.IIPHU- 30+4 35 20 45+4 45 30 10
AB2M20C-55-43 HbBIC MEUYaHHE | MEYaHHUE 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 CCJICKTUBHBIC BBIKIIIOYATCIIN TCPMUUYCCKU U JUHAMUYCCKU YCTOﬁqHBBI BO BCCM JHAIIA30HC TOKOB BIJIOTH 1O TOKOB BCPX-

HeH rpaHUIbI 30HBI CCJICKTUBHOCTH B TCUCHUC BPEMCHHU, YKA3aHHOT'O B Ta6J'II/II_Ie 4.1




KpaTHOCTh TOKA Harpy3Ku
K HOMHHAJIbHOMY TOKY _L_ !

p

400
;gg N 16 ¢ (61,)
O 12 ¢ (61)

NN

60 N

40 AN
30
20

77

Y/

//

4
///

10

6,0

4,0
3,0

2,0

Bpewms, ¢

1,0

0,6 3 ’,’
IeSi=c=cai=cc==
- )

0,2

0,1
0,06 AT
0,04 \. A A\ ANT A
0’03 //// \\\ \
0,02 AB2M4H-53-41 / A NSNS N
AB2M10H-53-41 }/

[ I
1 1,25 2 3 4 5 7 9 1212 3 5 7 10 20

————— Tok Harpy3ku, KA

Y
NN
N

0.01

Puc. 4.2. Bpemamorxosvie xapakmepucmuku 8blKaouamenel nepemerHo20 mokda
AB2M4 u AB2M10
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Kparnocts TOKa Harpy3ku
K HOMUHAJIbHOMY TOKY =

p

400 {5
300
0 NN 16 ¢ (61)

N\
- \\ 12 ¢ (61))

60 N

40 AN
30
20

7 7
/ ///:/

Z

10

6,0 -
4,0
3.0 A
2,0 I AB2M15C-55-41A
AB2M20C-55-41A

AN/

pab i
4

A/

)4

Bpewms, ¢

1,0

0,6 7

0,4
0,3

0,2 N\

I
I
I

i
AT
Hr

0,1

0,06 /
0.04 A\ \, \_\ AN AN

0,03 v \\
0,02 AB2M15H-53-41 A< N
AB2M20H-53-41A]

0.01 NN
I 1,25 2 3 45 7 9 1212 3 5 7 12,5 26

————— Tok Harpy3ku, KA

Vi

Puc. 4.3. Bpemamorxossle xapakmepucmuku gblKaouamenel nepemerHo20 mokda
AB2M15 u AB2M20
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Tabmuna 4.5

Coueranus JOITIOJIHUTCIIBHBIX C60pO‘IHI>IX CANHUILL AJIsA BBIKJIFOUATEICH

AB2M4 u AB2M 10
KomanuectBo cBo-
[IpuBon Pacnennurenns
OOIHBIX KOHTAKTOB
Croco6 ycra- HYJIEBOI
HOBKH PYYHOM | DIJeK-
HE3aBU- a3Mbl- | 3aMEI-
I P | TpoMar- CUMBIN repe” Hoeto- Kzuo HUX | KaloInuX
Ya)KHBIN | HUTHBIA MCHHOI'O | SHHOTO m m
TOKa TOKa
+ — — 2 1
+ — — + — 2 1
_ - + 2 1
CTalMOHAPHBIN

+ — — 2 2
— + — + — 2 2
— — + 2 2
+ — — 2 2
+ — — + — 2 2
_ - + 2 2
BBIJIBHKHOMN + o L ) )

_ + -
L " 2 2
_ - + 2 2
— — S 2 2

Taomnuna 4.6

CoueTaHus TONMOJIHUTENbHBIX COOPOYHBIX €AMHMIL JIJIS1 BBIKITIOUATENeH
AB2MI15 u AB2M20

KonmuecTBO CBOOOIHBIX KOHTAKTOB Pacnenurenns
3aMBIKAIOIINX IJIS1 BEIK/IIOYaTENEH
pa3MbIKaio- . .
IIHX C PBIY2KHBIM | C JI€KTPOMArHUTHBIM | HE3aBHCHMbIN HyJICBOH
MIPUBOJIOM MIPUBOJIOM
2 1 — 1 —
2 — 2 1 _
2 1 S - 1
2 — 2 — 1
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HeszaBucumelii pacuenuTenb 00eCleunBaeT OTKIIFOYCHUE BBIKIIOYATEIIS
P T0JIaue Ha BBIBOJIBI €r0 KATYIIKH HAMPSHKEHUS] TOCTOSSHHOTO WJIW OJHO-
dha3HOTO IIepeMeHHOro Toka yactoToi 50 u 60 I'11.

HeszaBucumblil pacuenuTenb pacCunTaH JUisl paboThl IPH HOMHUHAIBHBIX
HaINpPsKCHUSX

e 110;127;220; 230; 240; 380; 400; 415; 440; 500 B nepeMeHHOT0 TOKA

yactoTou 50 I'1y;

o 24:48; 110; 220 B mocTOSHHOrO TOKA.

Jonyctumele konebanus pabouero Hanpskenus ot 0,7 1o 1,2 or HOMH-
HaJILHOT'0, PEXKUM PabOThI — KPAaTKOBPEMEHHBIH.
Hyneoii pacuenutens paboTaeT B MPOIODKATEILHOM PEXKUME U pac-
CYMTAH HA HOMUHAJIbHbBIC HATIPSKCHUS:
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 HAOPsIAKESHUS:

— o0OecneynBaeT OTKIIOYCHHUE BBIKIIOUATENI O€3 BBIICPKKH BPEMEHHU
MIPY HAIPSKEHUH Ha BbIBOJAX €ro Karymku Huxe 0,3-Uy,y pU IEPEMEHHOM
ToKe U HUXKE 0,2 Uiy TIPU MOCTOSIHHOM;

—  HE MPOU3BOJIUT OTKIIIOUEHHUE BBIKIIOYATEIS MPU HAMPSKEHUH HA BbI-
BoJ1ax ero katymku 0,55- U,y ¥ BBIIIIE;

— HE MPENsATCTBYIOT BKJIIOYEHUIO BBIKJIIOYATEIS MPU HAMPsHKEHUM Ha
BbIBOJaX €ro KaTymku 0,85-Uy,y U BBIIIIE;

—  MPEensTCTBYIOT BKJIFOYEHMIO BBIKJIIOUYATEINS] MPU HANPSKCHUU Ha BBI-
Bojiax ero Karymku 0,3:-Uyyy W HMKE TpU nepeMeHHOM Toke U 0,2-Uyoy U
HUKE TIPU TOCTOSTHHOM.

CB00OOIHbIE KOHTAKThl BCIOMOTATENbHBIX IENEN pacCYUTaHbl HA HOMHU-
HaJbHOE HaIPSKEHUE:

e 24...440 B mOCTOSSHHOT'O TOKA;

e 10 500 B nepeMeHHOTO TOKa.

JHlonyckaroT padoty npu HanpspbkeHuu ot 0,7 mo 1,2 oT HOMUHAJIBHOTO, pac-
CUMTAHbI B IPOJOKUTEILHOM PEKUME HA HATPY3KY TOKOM 6 A.
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5S ABTOMATHYECKHE BBIK/IIOYATEJIN CEPUU A37

Brixitouarenu npeaHazHadyeHbl JJI1 MAKCUMaJbHONW TOKOBOW 3aIlMThI
ANEKTPUUYECKUX YCTAHOBOK MPHU MEPErpy3kax U KOPOTKUX 3aMbIKAHUAX B Iie-
MAX MOCTOSIHHOTO U MEPEMEHHOTO TOKA, /I HEYACTHBIX OMEPATHUBHBIX KOM-
MYTAIM{ 3TUX LEINEH, a TaKkKe JJIs 3alIUThI SJIEKTPUUECKUX LIENEH pU CHU-
KEHUU HANPSHKEHUs O HEAOMYCTUMOW BeNWYMHBL JlOMyCcKalOT HedacThie
MyCKU aCUHXPOHHBIX JBUTATEIEH C KOPOTKO3aMKHYTBHIM poTOpoM. B 3aBu-
CUMOCTH OT UCIIOJIHEHUS DKCIUTYaTUPYIOTCS B pailOHaX C yMEpPEHHBIM, TPO-
MAYECKUM U XOJIOJHBIM KIIMMATOM.

Asmomamuueckue gvikmouyamenu A3790 npouzsoocmea Ynvanoscko2o
3a600a HU3K080ILMHOU annapamypul « Konmaxkmopy. BeinyckaroTcsi Ha HO-
MUHaJIbHBIE TOKHU 710 630 A. PacmudpoBka ux ycioBHOro 0003Ha4YCHUS JlaHa
Ha puc. 5.1.

TexHuyeckue mapaMeTpsl BbIKIIIOUATENIe NpuBeAeHbl B Tadauue 5.1, a
WX 3allUTHBIC XapaKTePUCTUKHU — Ha pUc. 5.4.

JIByX- ¥ TPEXIIOIIOCHBIE BBIKIIOYATEH BBITIOJIHAIOTCS B OJTHOM radapu-
Te. OCHAIAIOTCA JOMOJIHUTEIHHBIMU COOPOYHBIMU €AUHULIAMMU:

® HE3aBUCHUMBIM PACLICTIUTENIEM;
HYJIEBBIM PACLENUTENIEM HANPSHKCHUS;
PYYHBIM IPUBOJIOM;
PYYHBIM TUCTAHIIMOHHBIM TPUBOJIOM;
3JIEKTPOMArHUTHBIM MPUBOJIOM;
® CBOOOJIHBIMU KOHTaKTaMH.
CouyeTaHus TOMOJIHUTENBHBIX COOPOYHBIX €MHUI] YKa3aHbl B Ta0muIe 5.2.

Tabmuma 5.2

JlomoHUTENBHBIE COOPOYHBIE €AMHUITBI BhIKITtoUareseit A3790

KoimuecTBO CBOOOIHBIX KOHTAKTOB
pa3MBIKaIOH_[I/IX I;I%‘]JIII/I{IIII/IeTCe’I;inIO); He3aBHCHMBII>i
_ aclLIEIUTENb
U1 BBIKJIv}O‘IaTe CBOBGONHBIX KOH- p
aen TaKTOB Tunowncnonnenue
3aMBEI-
C SIIEK- BBIKJTIOUATENS
Katomux | € Py*- TpoMmar
HBIM 3aMBbI- a3MBI-
HUTHBIM p K1 K2
MPUBO- TpHBO- KAaIOIUX | 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.

YciaoBHOeE 0003HAYECHNE UCTIOJTHEHHUA BBIKJII0UYATEH 10
YHCJIY MOJIOCOB, 0 BUAY YCTAHOBKH MAKCUMAJIbHBIX
pacuenuTesieil TOKa 1 MAKCUMAJIbLHON TOKOBOI 3a1uTe:

1B ABYXMOJIOCHBIE, KATETOPUH IPUMEHEHUS A
(TOKOOTpaHUUYHMBAIOIIKE) C AIEKTPOMArHUTHBIMU
pacuenuTeNsIMu;

2B TpEXIONOCHBIE, KATETPUU IPUMEHEHUS A
(TOKOOI'paHUYHMBAOIIKE) C HIEKTPOMArHUTHBIMU
pacuenuTensIMu;

3B IBYXITOIIOCHBIE, KATETOPUU IPUMEHEHUS A
(TOKOOTpaHUUYHMBAIOIIME) C AIEKTPOMArHUTHBIMU U
MOJTYNPOBOJHUKOBBIMU PACLECTIUTEIISIMU;

XX 4B TPEexXIONIOCHbIE, KATETPUU IPUMEHEHUS A
(TOKOOTPaHUYMBAIOIINE) C AIEKTPOMATHUTHBIMU U
MOJIYITPOBOTHUKOBBIMU PACIICTUTEISIMHU;

3C nByXIOJIOCHBIE, KATETOpUH NMpUMeHeHus B
(CesIeKTUBHBIE BBIKIIOYATEINN) C MOJYIPOBOAHUKOBBIMU
pacUenUTeNsIMU;

4C TpexmnooCHbIe, KaTerpuu NpuMeHeHus: B
(CeJIeKTUBHBIE BBIKJIIOYATEIN) C MOTYIPOBOAHUKOBBIMU
pacuenuTeIsIMu;

7C 1BYX1OJIFOCHBIE, 0€3 MAaKCUMAaJIbHBIX pacCLeNUTENeH
TOKa (Ha 0a3e CeJEeKTUBHBIX BBIKJIIOUATEIICH);

8C tpexmnomntocHble, 6€3 MaKCUMAJIbHBIX pacuenuTenei
TOKa (Ha 0a3e CEeJIEeKTUBHBIX BBIKIIIOUATEIICH).

Knumaruueckoe ucnonuenue (Y, T, XJI) u kareropus

= pazmemienusa no ['OCT 15150.

Puc. 5.1. Cmpykmypa ycioeHoeo 00603HaueHusi agmomMamuiecKux eblkiroyamenei

A3790
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TexHu4yeckne XapakTEpUCTUKN aBTOMATHYECKUX BbIKiIrogartenen A3790

Tabmura 5.1

VcraBka n
Perysnupyemble yCTaBKH MOMYIPOBOAHUKOBOTO | 110 TOKY peACIb
pacuenuTens (puc. 5.2 u 5.3) npu cpabaTsI- Hast KOM-
Homu- Homu- BaHUS MyTalH-
Howmu- o OHHas
Tunouc- HaJbHOE . | HajbHBIHA SIIEKTPO-
Tun BeI- HAaJIbHBIH neperpyske KOPOTKOM 3aMBIKaHUH CIoco6-
MOJHEHUE Hampsbke- | Yucno TOK pac- MarHUTHO-
KITFO4YaTe- Pox Toka TOK BEI- HOCTB, KA
s BEIKJIIOYA- HHE BbI- | TIOMOCOB | -~ | Le’HTess o pactie- (a niepe-
Tenes KJIr04are- A I,,, kpar- MTATENS
19, B ns I, Hpgii 4% | 1O TOKY, | Bpene- 0 TOKY, | IO BpeMe- HpH Ko- MEHHOM
KpatHple | L 1oy | KpaTHbie HH, C; POTKOM TOKE JIeii-
I3 In T I L T sambika- | o) OMEe
. A 3HaYCHHE)
A3793b 04;0,5; s 4. . | MrH; 0,1;
A3794B nepemen- | 660 , 250:400 | 6. 0.7. 48,12, | B3H5 0 5000; | 4000 28,6
TOKOOTpa- N 2;3 > 6;7;8;9; P
HBIN 380 630 0,8;0,9; 125 16 10 0,25;0,3; 6300 505
ng‘idne 1,0; 1,1 ’ 0,35; 0,4 ;
IMOCTOSIH- 250; 400 | 0,63;0,8; o, o mrH.; 0,1; 2400
A3793B o 440 2 30 1.0 48161 246 155703 [ 3800 Ho
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 | cenexkTus- 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 nepeMeH- 660 23 28,6
A3798C o HBIN 380 ’ 630 L o o o o L 50,5
A3797C MOCTOAH= 1 440 2 110
HbIN
A3791b nepeMeH- 660 . 2500; 3200, 28,6
A37925 | TOXOOTPa | 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 ycTaBKU MOTYNIPOBOJHUKOBOTO | 1o TOKY
15 pacuenurens (puc. 5.2 u 5.3) npu cpaGarpi- | oA KOM=
MyTallu-
Homu- Howmu- BaHHUSA
Homu- . OHHas
Turmowuc- HaJILHOE . | HaIbHBII 2JIEKTPO-
HaJILHBIN neperpyske KOPOTKOM 3aMBIKaHUH CII0c00-
MMOJIHEHHE HaTIpsIKe- Yucio TOK pac- MAarHUTHO-
Pox Toka TOK BBI- HOCTbh, KA
BBIKJIIOYa- HUE BBI- | IIOJIOCOB LETIUTEIIST TO paclie-
KJIIoJaTe- (Ha mepe-
Tenest KJIIouare- 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
MOCTOSIH-
A3791Y . 440 2 2400; 3800 50
HBII
630 o - - o o 42 (ynap-
A3792V mepemen- | 660 3 2500; | mblit TOK)
HbIi 1140 4000 | 25 (ynap-
HBII TOK)

* YcTaBKky 0 BpeMeHU cpadaThIBaHUS MIPU NEPErpy3KU yKa3zaHbl IpU 6/, IEpeMEHHOr0 U 51, TOCTOSHHOTO TOKA.
** IIpu I, = I, = 630 A ycraBky 1,1 He IpUMEHSATB.

*#% [1o 3akazy c ycrtaBkamu Ty: mra: 0,2; 0,4; 0,6 ¢ mpu TOCTOSTHHOM TOKE.




%
g"—l K MPT3 k

E=41,1 | 10E=3 0,4

E=31,0 [ 9E=4 0,35

E==09 \l, T.3T I | sE==03 4qT,c/ B

E=208 Mol 5 ogl  7BE=30.25 og)

E==07 |3 | o> 52 [a SE==0.25 4,

E=206 o TN B3| [ 4E=302

Eomos 4, 0L\ sEm| 3E=SH 0,15

E==0.4 = 2E=0.1 rl;al
MHI'

L 3 5/ O

Puc. 5.2. Jluyesas namenv 610Ka ynpasieHus Noaynpo8OoOHUKOBO20 PACYenumels
nepemenno2o moka MPT3: 1 — zaenywka enezoa «Tecmy, 2 — nepekmouamenu 6b160pa
yemasok I,; 3 — nepexmouamenu gvibopa ycmagok T, 4 — nepexntouamenu evibopa ycma-
sok I, 5 — nepexmouamenu svibopa ycmaeox T, 6 — GbIKIIOUAMENL BLLOEPIHCKU BPEMEHU
3auumsl 0Om KOPOMKO20 3AMbIKAHUSL (bICIIYN 6NPABO — GKIIOUEHO);, 7 — BbIKIIOHYAMEIlb
3auumovl OM MOKA 6KIIOUEHUSL (BbICIIYN 86€PX — BKIIOUEHO), 8 — GbIKIIOUAMENb 3AUjUnbl
om nepezpysKu (BbLICmyn 61€60 — 6KII04EHO)

8 2 7

) &I MPT7;
Q 1.x1-0.8-0.63 ;1684

Puc. 5.3. Jluyesas nanenv 610Ka ynpaeienus noaiynpo8oOOHUKOB020 pacyenumens
nocmosanno2o moka MPT7: 1 — saenywka enezoa «Tecmy,; 2 — pyuka vibopa ycmasku
1,; 3 — pyuxa evibopa ycmaexu T,, 4 — pyuxa evibopa ycmasxu I,; 5 — pyuka evibopa yc-
maseku T,; 6 — evikni0uamens 6b10epICKU BPEMEHU 3aujumvl OM KOPOMKO20 3AMbIKAHUSL
7 — gvlkIOYamens 3awumsl om nepecpy3ku; 8 — unouxkamop nanuuus numanus (MPT7.1
omauuaemcs om MPT7 ycmaskamu épemenu cpabamvléanus 6 30He MOKO8 KOPOMKO20
samvikanus nos. 5: 0,6, 0,4, 0,2 ¢)
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KpaTHOCTB TOKa HArpy3kKu
K HOMUHAJIbHOMY TOKY — —————————===—"1

p

400

300

200 A\
\\\

100

60 AN N I

40 \

30 \

20

10 N -

=

6,0 N7
N

4.0 N

; W
b [K

1,0
25kA 4,0kA 6,5 kA
0,6 / 1

0,4

Bpewms, ¢

L1

0,2

ff(ff*'

4')
44

f
(

0,1

0,06
0,04 2 N A A A L A AAN

N,
0,03
0,02 \\ N \

\

0.01
1 1,25 2 3 4 5 7 9 12, 2 4 6 10 20 40

Tok Harpysku, KA

Puc. 5.4. Bpemamorxosas xapaxmepucmuxa 6wiKatouamenei nepemesHHo20 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 ITOTYIIPOBOTHHKO-
BBIX paclienuresie Boikitouaresnet A3790 npu TemnepaType okpyskaroliei

cpensl (25+£10)°C
HaumeHoBaHue mapameTpa 3HaYEHHsI YCTAaBOK 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 56...84
8 6,4...9,6
9 7,2...10,8
10 8,0...12
4 32...48
ePEIDV3KE 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*

* eciu 10 BO3HUKHOBeHM K3 Tok B I1aBHO# 1ienu Obu1 He Hrbke 0,7 HOMHHAJIBHOTO.

KoOHTaKkThl BCIOMOTaTebHON LIENH B MPOJOKUTEIBHOM PEXHUME J0-
MyCKalT Harpy3ky 4A npu HOMHHaJIbHOM HanpsbkeHuu 440 B moctostHHOTrO
Toka u 660 B nmepeMeHHOro Toka, MOryT paboTaTh npu HanpspkeHuu ot 0,7
70 1,2 oT HOMHUHAIBHOTO.

HeszaBucumblil paciienuTenb U3roTaBIMBACTCS B ABYX UCIIOJHEHUAX:

e ucnoiHeHue K1 oGecneymBaeT OTKIIOYEHHE BBIKJIIOYATENS MPHU TIO-
Ja4e Ha HETO HaIpPSHKEHHUS TOCTOSHHOTO WJIM OJHO(A3HOTO MEePEeMEHHOTO
TOKa U IPH Tojade CUrHaia (HampspKeHHs) OT OJI0Ka yIpaBlICHUS MOTYIIPO-
BOJHHKOBOT'O PACLIEIIUTENIS IIPU €r0 CpadaThIBAaHUU;
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e ucnoiaHeHue K2 oGecreymBaeT OTKIIOYEHHE BBIKIIOYATEINS MPHU TIO-
Jadye Ha Hero HamnpsbkeHust oT eMKocTH 100 MKD, 3apssKeHHOM HalpsiAKEHUEM
220-350 B.

MakcuMarnbHasi BeTMYMHA TOKA B IIEMU KaTYIIKKA HE3aBUCUMOTO PacleUTeNs
3a BpeMsi cpabaTblBaHUs HE JIOJKHA MPEBBINIATh 3HAYEHUM, YKa3aHHBIX B
tabmure 5.4.

Tabauma 5.4
Toxk KaTyIlIKu HE3aBUCUMOTO paclenuTens™
Hanpsxenne, B, n pox Toka
Tun sbiicmio- 220 380 440 110 220 24
yaTens
[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 paciienuTessiMu — He 6osee 0,9 A.

Pacuenurens HyJI€BOro HampsiKeHUsT 00€CIEYMBAET OTKIIOYEHHUE BbI-
KJIFOUaTessl IpU HANPSHKEHWU Ha BBIBOAAX €ro Karywmku Huwxke 0,3 oT HOMU-
HaJIbHOTO TNIPU MEPEMEHHOM TOKe U HUke 0,2 OT HOMHUHAJIBHOIO MPHU MOCTO-
STHHOM TOKE.

Asmomamuueckue svikmoyamenu cepuu A3700. CokpallleHHOE YCIIOBUE
obo3nauenne A37XXX. Pacumdposka (puc. 5.5) B nopsiake Hanmucanus: A —
ABTOMATUYECKUHN BBIKJIIOYATENh; 37 — HOMEp pa3paboTku; X — MOAU(UKAIUSI
Y BEeJIMYMHA BbIKItouatess: 1 — nepsas, 2 — BTOpasd, 3 — TpeThd, 4 — ueTBepTas,
9 — MmomuduupoBanHbie 3 U 4 BENMUUUHBI; X — UCHOJHEHUE MO BUIY 3alUTHI
Y YUCILy TTOJIFOCOB: | WK 2 — C 3JIEKTPOMAarHUTHBIMM PAaCLETIUTEISIMHA; 3 Uiu 4
— C AJIEKTPOMAarHUTHBIMU M TOJYNPOBOJIHUKOBBIMHU PACLETIUTENSMH (1S ce-
JIEKTUBHBIX BBIKJIIOYATENIEH — TOJIBKO € MOJYHIPOBOJHUKOBBIMU); 5 min 6 — ¢
AIIEKTPOMArHUTHBIMA W TEIJIOBBIMU PACLENUTENSIMU; 7 Ui 8§ — 0e3 MaKcH-
MaJbHBIX paclenureneil (HeueTHble HUPPbl — ABYXIOJIOCHBIE BBIKIIFOUATEINH,
YETHBIE — TPEXIIOJIOCHBIE); X — KIMMAaTUYECKOE HCIOJHEHHE U KaTeropus
pa3Menienus; b — TokoorpaHMUMBarOIIME WK BBIIOJIHEHHbIE Ha UX 6aze; d —
HETOKOOTPAaHUYMBAIOIIME HECEJIEKTUBHBIE B (PeHoruiactoBom kopmyce; H —
HECEJIEKTUBHbIE HETOKOOT PAaHUYMBAIOILLIME MOACPHU3UPOBAHHBIE.

JIByXIIOIIOCHBIE BBIKJIFOUATEIN IEPEMEHHOTO TOKa UMEIOT TAKHE K€ Xa-
PAKTEPUCTUKH, KaK TPEXITOIFOCHBIE.

B tabnume 5.5 npuBeneHpl TEXHUYECKUE JaHHBIC BBIKIIFOYATENICH C T10-
JyIPOBOJHHUKOBBIM pacuenuresieMm cepun PII. HomuHanbHbIM TOK 3THX pac-
LENUTENE COOTBETCTBYET HAMOOJbUIEMY OTKAaIMOPOBAHHOMY IO LIKaJie
3HAYCHUI0O HOMHUHAJIBHOTO Pa00Yero TOKa [y a5 XAPAKTEPUCTUKA 3ALUTHI
OTpaHWYEHHO 3aBUCHMas, a 1Sl BeIKItouarened A3790C — tpexcryrneHuarast
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A37 X XX

o003HaUYeHUE cepuu

BCJINMYHNHA BBIKIIIOYATCIISL B 3aBUCUMOCTH OT
HOMHMWHAJIbHOI'O TOKA:

1-160 A
2-250A
3-400 A
4-630 A

HUCIIOJIHCHUC BBIKIIOYATEIA 110 YHUCITY ITOJIOCOB U
YCTaAaHOBKHU pacuenmeneﬁ TOKa

Puc. 5.5. Cmpykmypa ycnoeno2o 0b6o3nauenus agmomamuiecko20 8blKaouamers
cepuu A3700

(puc. 5.6). IlonynpoBOJHUKOBOE pejie JIOMYCKAET IUJIABHYIO PETrYJIHUPOBKY
HOMHUHAJIBHOTO pabo4ero Toka pacuenurenes Iy ps (Touka 4 Ha puc. 5.6 co-
OTBETCTBYET TOKY CpaOaThIBaHWs TMEPErpy3Kd MPU TMPUHITOM 3HAYCHUU
Iy pas); TOKA cpabaTeiBaHus OTCeUKH I , (Touku b, B, I, /[, E); BpeMenu cpa-
OaThIBaHMA 3ALUTHI OT MEPETPY3KU [, ; IPH TOKE 6-1y pas (TOUKM K, U, K);
BpEMEHU cpabaThIBaHUSI OTCEUKH . , (TOuku JI, M, H) nis CeNeKTUBHBIX BBI-
kimtouareneil. [lyHKTUpHBIMU TUHUAMH 0003HAUYE€HAa XapaKTepUCTHUKA Hece-
JIEKTUBHBIX BBIKJIIOUaTesied B 30He TOKOB K3. Brikitouarenu MOryT mocTaB-
JSAThCs 0€3 3alUThI B 30HE IEPETPY3KHU.

JIiist BBIKITROUATEIIe MEPEeMEHHOTO TOKa ¢ MOJIYNPOBOJHUKOBBIM paciie-
nutenem cepun PII nomyckaeTcsi yBennueHHEe BpPEMEHU CpaOaThIBAHUSI OT-
CEYKH, €CJIU 10 BO3HMKHOBeHMs K3 Tok B riaBHOH nenu 6bu1 MeHee 0,7-1; pas.
JIns HECENEeKTHMBHOTO TOKOOTPAHWYMBAIOLIETO BBIKIKOYATENS YBEIHUYCHHE
BPEMEHU BO3MOKHO B 30H€ 3HaueHui 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 ogHoMy, IBYM WM TPEM MOJIIO-
cam BbIKTIOuaTens. J{s onpeneneHus: BpeMeHn cpabaThIBaHUsI CEIICKTUBHOTO
BBIKJIFOYATENS HY’KHO BPEMsI, ONPEIEIICHHOE 10 KPUBBIM 1, 2, 3, CpaBHUTH CO
3HAYCHUEM [, , 11O IIKAJIE U IPUHATH OOJIbIIEE U3 HUX.

ITonynpoBoauukoBslii pacuenurens PII He pearupyer Ha anepuoauye-
CKYIO COCTaBJISIFOIIYIO ITyCKOBOTO TOKA 3JIEKTPOJBUTATENICH B TEUEHUE OJIHO-
ro nepuona. Koadduuuent Bo3spara pene cocrasisier 0,97-0,98. Pazopoc
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Tabmuna 5.5

TpexnomntocHbie aBTOMaTHYecKue BbikitoyaTean A3700 ¢ moiylipoBOAHUKOBBIM PacLiEIUTEIEM
Ha HanpsbkeHue 10 660 B

Hom- YcTraBku noynpoBOJHUKOBOTO pacuenutens P11 Tok cpaba-
N bazoBsrit Perynupyemsbie Ha mikanax PII 3HaueHus teiBanus | [IKC** | OIIKC**
TI/IH TOK BEI- HOMHUHAJIb- P ]C . 3J'I€K”[‘p0- B LICIIN B IICNIAU
nouarens | AP TOK I A = o .o &, : marautHO- | 380 B, | 380 B,
I A L A H. pabs I c.0 € H%? TOKE | 1, s TO pacrie- KA KA
. B - pa0 1. pab nurens, A
250 200 160; 200; 250; | 2:3;5; 1 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

* Brikirouarenu A3790C mpu Toke 6onee 20 kKA (meiicTByroliee 3Ha4eHUE) OTKIIIOYAIOTCS 0€3 BBIIEPIKKH BPEMEHH.
** TIKC u OIIKC BbIpakeHs! Ui Bcex BbIKModareneit (kpome A3790) MrHOBEHHBIM 3HAUEHHEM YAapHOTO TOKa, a Uit A3790 ykazaHbl 1poObI0, B YHCINTEIIE KOTO-

poii — HanOoIBIIIast BKIFOYAIOIIast CIOCOOHOCTH (yIApHBINA TOK), B 3HAMEHATENE — HAauOOIIBIIIast OTKITIOYAoMIasi CIOCOOHOCTH (IeCTBYOIIee 3HAUCHHE).
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Puc. 5.6. 3awyumnuvie xapakmepucmuxu asmomamuyeckux svikaouameneu A3700

nepemMeHH020 MoKa ¢ NOJYNPOBOOHUKOBLIM pAcCyenumesiem.
Cenexmuenvie svikniowamenu A3794C npu moxe 6onee 20 kA (Oeticmayroujee 3nauenue)
OMKIIOUAIOMCsL 6e3 GblOEPIHCKU BPeMeHU
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10 TOKY cpabaThIBaHMs 3aBHUCUT OT TEMIIEpaTypbl OKPYKaIOIIEeH Cpebl, yC-
TaBKU Mo mikane, Buaa K3 uiaum neperpys3ku (0JHO-, ABYX-, TPEXIOIIOCHOE),
HO He mipeBbImmaet +£30% s 1., u £20% mns /. . Pa3dpoc mo Bpemenu cpa-
OateiBanus nipu K3 it ceneKTUBHBIX BbIKIIOUarenei cocrasisier £0,02 c.
JlnutensHOCTh MpoTekanust Toka K3, mpu koTopoii erie He cpabaThiBaeT ce-
JIGKTMBHAs OTCEYKa, COCTaBJisieT mpu ycrtaBkax mo mkaine 0,1; 0,25 u 0,4 ¢
coorBeTcTBenHO 0,05; 0,17 1 0,32 c.

TexHuyeckre XapakTePUCTUKU BBIKIIOUATENIEH TOJIBKO C JJIEKTpoMar-
HUTHBIMU PaCUENUTENSIMU TIPUBENICHBI B Ta0muie 5.6, a ¢ 2JIEKTpOMarHuT-

HBIMH U TEIJIOBBIMM pacLENUTENsIMU — B Tabauue 5.7.

Tabmnuma 5.6

TpexnomtocHeie aBTOMaTnueckue BoikirogaTenu A3700 nepeMeHHOro Toka ¢
AIEKTPOMArHUTHBIMH PAaCUENUTENIMU

Kmoda- | Ly 5 A |1 paci, A Ic.o, A mu 380 B | nerm 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 Hamnpsixenue 10 380 B
80 400
A37120] 160 160 630; 1000; 1600 25 28
A3722d | 250 250 1600; 2000; 2500 35 38
400 2500; 3200; 4000
A373201 630 | g3 4000: 5000: 6300 >0 >3

XapakTepucTuKa 3alluThl aBTOMAaTOB ¢ KOMOMHUPOBAHHBIM paclenuTe-
JIEM — OTPaHUYEHHO 3aBUcUMasd (puc. 5.7). DTU pacUenuTeNN UMEIOT HEPery-
JUpyeMble yCTaBKU cpabaTbiBaHud. TemioBble paclenuTeNn OTKAINOPOBaHbI
npu Temneparype okpyxatouieit cpeast 40°C 1 0JHOBpEMEHHOM MPOTEKaHUU
TOKa 1O BceM TpeM nojtocaM. OHM HE BBI3BIBAIOT CpabaThIBAHUS BBIKIIIOYA-
TEJI IPU HOMUHAJIBHOM TOKE PACLIETIUTEINSL; MOTYT BbI3bIBaTh CpabaThIBAaHHUE
npu ToKe 1,057, pacyy HE MEHEE YEM 3a 2 Yaca IIPY HaYyajle OTCYETa OT XOIOJAHOIO
COCTOSIHMS BBIKJIIOUATENIs; BBI3BIBAIOT CpaOaThIBaHME NPH TOKE 1,25-; pacn

306



Tabmuna 5.7

TpexnostocHble aBTOMaTHueckue BoikioyaTean A3700 nepeMeHHOro Toka ¢
AIEKTPOMArHUTHBIMU U TEIUIOBBIMH PaCLIEIUTEISIMU

HomuHansHEBIN IIKCBue- | OIIKCB
Tun BuI- [. A | TOK TEmioBoro I, I A nu 380 B | e 380 B
Kimodarens | pacLenuTens I, e “o
Lo pacus A P V napHeblii TOK, KA
Brikmtouarenu Ha HanpsibxeHue 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 Hanpsbkenue 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
A37360 630 400 1,15 4000 50 53
500 5000
630 6300
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Puc. 5.7. Cemeticmso 3awyumnvix xapaxmepucmux sviknrouameneti A3700 c
KOMOUHUPOBAHHBIMU (MEPMOOUMEMATIULECKUMU U INEeKMPOMALHUMHBIMU)
pacyenumensiMu 68 UCHOJIHeHUAX mokoozpanuyusaouem — A3700b u
Hemoxkoozpanuyusaowem — A3700D

Ipumeuanusa: 1. Ha Kpusvix ykazanvl HOMUHATbHbIE MOKU pacyenumeneti u yCmasKu
moka cpa6amb16aHuﬂ UX SJIEKMPOMACHUNIHBIX I/IEMERMOB.

2. Pacyenumenu ¢ Homunanouoimu moxamu 32—160 A exarouumenvho 015 8blKIIOUaAMme-
netl 1-11 enuyunbl NO 3aKA3y NOCMABIAION C YCMABKAMU MOKA MCHOBEHHO20 Cpabamuléa-
Hus 630 unu 1600 A.

3. Kpusvle npueoonvi kax 0151 mpexnontoCcHbIX, max u 0isk OOHONOMIOCHBIX 8bIKIIOUAME-
Jiell nepemenHo2o U NOCMOSIHHO20 MOK08 npu memnepamype oxkpysucaioujeti cpeovt 40 C u
NPOX0JHCOeHUU MOKA NO 8cem Pazam (ROIIOCAM) 8bIKTIOUAMETA.
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MEHee 4YeM 3a 2 yaca IpH OTCYETE OT HAarpeToro coctosinus. Pa3dopoc no Toky
cpabaTbIBaHUS DJIEKTPOMArHUTHBIX PACIEMUTENCH COCTaBISET IS HOBBIX
BbIKIIIOUaTesned +15%, a st ObIBIIMX B 3KcIuTyaTanuu +30%.

CoOcTBeHHOE BpeMsi OTKJIFOUEHHUS BBIKIIOYATENSI AJEKTPOMArHUTHBIM
pacuenuTeNieM 3aBUCUT OT 3HaueHus Toka K3 u BemWUYWHBI BBIKJIFOYATENS.
[Ipu Tokax, OMM3KUX K mpenaenbHbiM, oHO MeHee 10 mc. [lonHoe Bpems oT-
KJIFOUEHHUS TOKOOTPAHMYMBAIONIMX BBIKIIOYATENCH MPU OTKIIOYEHUU Tpe-
JIENBbHBIX TOKOB COCTaBJsieT okojio 10 Mc, B Hayajie XapakTepUCTHUKUA TOKOO-
rpaHuyeHus — oKoyo 15 mc. JJis HeTOKOOTrpaHWYMBAIOIIMX BBIKIIIOUATENEH
pu TOKe, OJMYKOM I, ,, TIOTHOE BpeMsl OTKJIIOYeHHS He mpeBbimmaet 40 mc,
MIPU YBEJIUYEHUN TOKA OHO YMEHBIIIAETCS.

XapaKTEepUCTUKN TOKOOTPAHMYEHUS aBTOMATUYECKHX BBIKIIOYATEIICH
A3700b nmanbl B TabauIe 5.8, a HEaBTOMAaTUYECKUX BEIKIIIOYATEIECH — B Ta0-
quare 5.9.

Tabmuma 5.8
OpuEeHTUPOBOYHBIE XaPAKTEPUCTUKU TOKOOTPAHUUCHHS aBTOMATUUECKUX
Bbiktouarenei A3700b B uenu 380 B

THII BEI- Orpanndennbiii Tok K3 (ammunryna), KA, Mpu 0KugaeMomM
KITFO9a- toke K3 (ammutyna), kKA, paBHOM

TeI 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 — | — | — | —
A37106| 8 12 17 20 23 25 26 — | — | — | —

Tadmuna 5.9
TpexnomtocHbie HeaBTOMaTHYeCKHE BhIKIFOUaTenn A3700 mepeMeHHOTO TO-
Ka (0e3 MaKCUMaJIbHBIX pacIeUTENCH )

Tepmuueckas DnexkTpoauHaMuuecKas
Tun Lis A o 2 o
CTOMKOCTB, KA™-C |CTOMKOCTH (aMIuiuTyaa)*, kA

A3718b; A3718® 160 6 2,5
A3728b; A3728® 250 15 3

A3738C 400 250 50

A3748C 630 360 60

A3798C 630 130 40

* Jlnst Bcex BeIKItouareneit, kpome A3798C, ykazaHHO 3HaU€HHE TOKA JIEKTPOAMHAMUYE-
CKOTro 0TOpOCca (Ipebde3ra) KOHTAKTOB, MTPH MPEBBIIICHUH KOTOPOTO MOXKET BOSHUKHYTh HX
IpUBapyBaHue (MEXaHU3M BBIKJIIOUATENsl OocTaeTcs BKItoueHHBIM). [Jnst A3798C ykazaHo
3HAYCHUE TOKA JICKTPOJANHAMHUYECKOTO PACIEHUTENS (BBIKIIIOYATEIh OTKITFOUACTCS).
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6. MOAYJIBHBIE ABTOMATHYECKHUE BbBIKJITIOYATEJIN BM

[Ipenna3zHayeHbl 7S 3aIUTHI AJIEKTPUUECKUX IIETIeH W MOoTpeOuTenen
AIIEKTPUYECKOU IHEPTUM OT TOKOB KOPOTKOI'O 3aMbIKaHUs U TOKOB II€perpys-
KM, POBEJCHUS TOKa B HOPMAJIbHOM PEXHME, a TaKXe JUIsl HEYaCTHBIX (10
30 pa3 B CyTKHM) OIEpPATUBHBIX BKIIOUYECHUM U OTKIIOUEHUHN AJIEKTPUUYECKHUX
Henerl M pacCuuTaHbl JUIsl SKCIUTyaTallMd B AJIEKTPOYCTAHOBKAa OBITOBOTO U
IIPOMBILJIEHHOTO Ha3HaueHus ¢ HanpsbkenueM 1o 400 B mepemeHHOro toka
yacToThsl 50 I'm.

BrIknroyaTenu BBIMYCKAIOTCA B MOAYJBHOM HCIIOJHEHWH C IIMPUHOU
MoxayJsia 18 MM M ycTaHaBiIMBaroTCs Ha craHaaptHyro 35 mm DIN-peliky B
KOMILUIEKTHO-PACIPEACIIUTENbHBIX YCTPOUCTBAX.

Ocobennocmu:

e JloABMKHBIM KOHTAaKT M3IOTOBJIEH W3 CIELUAIBHOIO TYIOILUIABKOIO
CIUIaBa U TOKPBIT cepedpom. Ha HEenmoIBMKHOM KOHTAaKTe yCTaHOBJICHA Ha-
KJIaJKa W3 CIENHAIbHO MOJOOpaHHOW cepedpocoepKalleidl MeTalioKepa-
MUYECKOM KOMIIO3HMIIMM, YTO MO3BOJIAET OOECIEYHTh KOHTAKTHOM Mape Ha-
JI€KHOCTh KOHTAKTUPOBAHMS U 3(PPEKTUBHOCTD TyTOTralllCHHUS.

e TemnoBoil paclenuTeNb MPEACTABISIET COO0NH OUMETATIIMYECKYIO
IJIACTUHY, W3TOTOBJIEHHYIO W3 BBICOKOKAYECTBEHHOI'O MaTepHala MU Ipo-
HIEIIITYIO MOJHBIM TEXHOJIOTHYECKUN UK TepMooOpadboTku. Mcnonb3yroTes
MaTepHalibl, TapaHTUPYIOIIHNE BBHICOKYIO CTAa0MIBHOCTH 3allIMTHBIX XapaKTe-
PUCTHK.

e [Hupokwuii BEIOOP MCHOTHEHUH M0 HOMHUHAIBHBIM TOKaM W THUIIaM 3a-
muTHBIX Xapakrepuctuk: B, C, D — nns aBromatoB BM63; B, C, G, L — nna
BM40; 6e3 makcuManbHBIX pacuenuteneit Toka — BM40P.

Tun B — npumensiercs s 3alUTHl paclpeleIUTENbHBIX U IPYIIOBBIX
LEenel aAMUHUCTPATUBHBIX M JKWIBIX 3[IaHUW TOJIBKO MPU aKTUBHBIX HATrpy3-
KaX, TAKMX KaK 3JIEKTPOHATPEBATENH, KUITATUIBHUKH, dJIEKTPOILINTHI.

Tun C — npuMeHsieTcsl 14 3alIUThl PACTPENEIIUTENIbHBIX U TPYIIOBBIX
Hernel aIMUHUCTPATUBHBIX U KWIbIX 3[aHUI C HArpy3KaMH, TAKUMHU KakK OC-
BEILICHHE, PO3ETKHU.

Tun D — npumensieTcs 11 Harpy30K ¢ OOJBIIMME TTyCKOBBIMH TOKaMH,
Hanpumep, JJIs 3allUThI, IyCKa U OTKJIIOUYEHUS SJIEKTPOJABUTATENIEH, TPaHC-
dbopmatopos.

Tun L — npumeHseTrcs Mg 3aliUMThl U3MEPUTENBHBIX LEINEH, Lenen
YIIPABICHUS U IPYTUX CETEN C BBICOKUM COIPOTUBIICHUEM.

Tun G — npumeHsieTcs: IJis 3allUThl IPOMBIIUICHHBIX 3JIEKTPUUECKUX
1erneH, Jramr, TpaHCchOpMaTOPOB.

e  [Hupokwii muana3oH padounx Temrieparyp: ot munyc 60°C no mmoc 40°C.
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be3onacHbie 3aKMMBI 00ECIICUMBAIOT: 6I)ICTp06 IIOAKJIFOYCHUC, BO3-

MO>XHOCTh OJIHOBPEMEHHOTO TMOAKIIOYEHUSI MIMHBI U THOKOTO MPOBOJHHKA,
creneHp 3auuThl [P20.

Cmpykmypa ycio8no2o obo3nadenus evikaouamenel muna BM npuBe-
JIcHa Ha puc. 6.1.

BM XX —X X X XX — XX + XX — YXIJI3
Tun Hucno X —npu | Tun  [Homuna-|Konctpyk- |Ycnosuoe |Kinmaru-
BBIKJTIOYA-  |TIOJIFOCOB:|HATWYWH | 3aIUT- | IBHBIA |THBHOE MC- [0003HaYe- | YECKOE HC-
Tens: 40,63 (1, 2, 3,4 | 3amuThl | HOM Xa-| TOK MOJHEHHUE |HHME KOJH- |IOJIHESHUE
BO BCEX | pakTe- H1, H2, H5| gecTBa 11e-
TMOJIFOCAaX] PUCTHU- (pu HaU- | pEKITIOYAL0-
N — mipu | Ku: YW HE3a- |IOMMX KOH-
Hammuun| B, C, BHCHMOI'0 |TakTOB MO-
Hesamu- | D, L, G pacuenure-|ayss cBo-
LICHHOTO J151) OOJHBIX U
oJIroca CUTHAJTbHBIX
KOHTAKTOB:
211

Puc. 6.1. Ycnosnoe obosnauenue gvixnovamenen muna BM

IIpumep 3amvicu 0003HAYCHHSI YETHIPEXTIOIIOCHOTO ABTOMATHYECKOTO
BbIKIIIOUaTenss BM63 ¢ 3amuTHON Xapakrtepuctukod thuna C, TpeMs 3ailu-
MIEHHBIMU MOJIFOCAMM Ha HOMHUHAIBHBIA TOK 40 A: BpIkiIouatear BM63—
4NC40-YXJI3.

Asemomamuueckue eviknouamenu BM4(0. OcCHOBHBIE TEXHHUYECKUE JIaH-
HbIE BBIKJIIOUATENIeH MpUBEACHBI B Tabnuile 6.1, a UX 3al[UTHBIE XapaKTepu-
CTUKHU — Ha puc. 6.2.

B BBIKITFOYATEISAX C 3AIIUTHOM XapaKTEPUCTUKOMN B:

® DJIEKTPOMArHUTHBINA paclenuTesh cpadaThiBaeT B quana3one (3—5) Loy
® TEIUIOBOM paclENnuTeNib HE CpabaThiBa€T B TEUEHHUE yaca MPU TOKE
1,13-1,0y ¥ cpabaThIBaeT B TCUCHME Yaca npu Toke 1,45-Loy.

B BBIKITIOUATENAX € 3alIMTHON XapakTepuctukoi C:

® 3JICKTPOMATHUTHBIN

(5_1 0)'1H0M;

pacuenurenb

cpabaTbIBaeT

B

JIAAIa3oHe

® TEIUIOBOW paclenuTeNib HEe cpabaThiBaeT B TEUEHHE 4Yaca MPU TOKE

1,13-1,0y ¥ cpabaThIBaeT B T€UEHUE Yaca npu Toke 1,45-Loy.
B BbIKITIOYATENSAX € 3AIUTHOM XapaKTEPUCTUKOM L:

® 3JICKTPOMATrHUTHBIN

(392_498)'IH0M;

PaCuCIIUTCIIb
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(483

TexHuyeckne XxapakTepUCTUKH BbIKItouaTeneit BM40

Tabmura 6.1

HaumenoBanue nmapamerpa

BM40

BM40P

Tur 3a1UTHON XapaKkTepHu-
CTUKH

B,C

L,G

Yuciio moJirocoB

2

1

2

3

| 2

HomunansHOE Hanpsike-
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
HauOOJIbIIIAas OTKII0YAL0-
11as CImocoOHOCTh, Icy, A

4500 (Tyon <32 A)
3000 (Zyoy > 32 A)

6000 (Lyon < 32 A)
4000 (Zyow > 32 A)

Homunanwsnas pabouas
HanOOJIbIIAas OTKIIOYAL0-
1ast CIoCOOHOCTh, Ics, A

100% Icy

75% Icu

HomuHanbHbI KpaTKoBpe-
MEHHO BbIICPKUBACMBIiA
(CKBO3HOIA) TOK IPU JUTATETb-
HOCTU IpoxoxieHus 1 ¢, A

1500

HomuHanbeHas BKiIrouaro-
Iasi criocOOHOCTH B YCIIO-
BUSIX KOPOTKOT'O 3aMBIKa-
HUS TIpU KOdPPUITUEHTE
moiHocTtu 0,90+0,05, A

800

JlonomHuTenbHbIe YCTPOMCTRA:
— HE3aBUCUMBII pacLICIUTEN b,
— BCIIOMOT'aTeNbHbIE KOHTAKThI
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® TEIUIOBOW pacIenuTeNb HE cpadaThiBaeT B TEUEHHE 4Yaca MPU TOKE
1,05-1,,0n ¥ cpabaThIBaET B T€UCHHE Yaca Mpu TOKE 1,31y,

B BeIKITIOUATENAX € 3aIIMTHON XapakTepucTtukou G:

® DJICKTPOMATHUTHBIN  pacuenurenb cpabaTbiBaeT B JUana3oHe
(6,4-9,6) L1

® TEIUIOBOM paclENnuTeNib HE CpabaThiBa€T B TEUEHHUE 4aca MPU TOKE
1,051,y 1 cpabaThIBaeT B TEUCHHE Yaca Mpu ToKe 1,31,

HexoTopble u3 BBIKIIOUATENIC OCHAIIAIOTCS HE3aBUCUMBIM PaclEluTe-
JIEM ¥ MOJTyJIEM BCIIOMOTaTeIbHbIX KOHTAKTOB (Ta0I. 6.1).

HezaBucumblil paciienurens MpeaHa3HA4YeH A JUCTAHIIMOHHOTO OT-
KJIFOUEHUSI BBIKJIIOUATEIIS NP MOJaye HanpsbKeHUst Ha ero oomotky. [pen-
CTaBJIIET COOON DJIEKTPOMArHUT ¢ MHOTOBUTKOBOW KaTYIIKOW HANPSKEHUS.
TexHuueckune xapakTepUCTUKU MPUBEIECHBI B Tabmuue 6.2.

HeszaBucumblil pacuenurens BCTPaMBaeTCs B HE3ALUIIEHHBIN I10JIFOC
BhIKIIFOUaTeNs (puc. 6.3).

Tadmuma 6.2
TexHuueCcKne XapaKTePUCTUKU HE3aBUCUMOTO PACLICITUTES
HanmenoBanue napamerpa YucneHHoe 3Ha4YCHHE

HomunanbHoe pabodee HanpsiKEHUE B IIEIH TIe- 230
pemeHHoro Toka yactotsl 50 ', B
MuHuMaabHOE HapshDKeHUe cpadaTbiBanus, B:

— ucnoiHenue H1 35

— ucnionHenue H2 u HS 100
JImuHa BBIBOJIOB KaTYIIKK HE3aBUCHUMOTO paclie-
MIUTENSA, MM

— g ncrnonHenus H1 n H2 80£10

— st ucnnosinenuss HS 190£10
Bpems oTKIr0YeHHs BBIKIIFOUATENIEH 0 BO3ICH- 0.02
CTBHEM HE3aBHUCHUMOTO pacIenuTes, He Ooliee, ¢ ’

HoMunasibHble TOKM MakKCHUMAaJIbHBIX paclienuTeNied aBTOMATOB C He3a-
BUCUMBIM pacuenuteneM: 10, 16, 20, 25, 32, 40 A.

Mopynb BcioMoraTeilbHbIX KOHTAKTOB (Tabia. 6.3) CIOyXWT I yKasa-
HUS COCTOSIHMS TJIaBHBIX KOHTAaKTOB aBTOMATHYECKOTO BBIKIIIOYATEIIS (3aMK-
HYTBHl WM Pa30MKHYTBI) W TpPEHA3HAYECH JJIsI KOMMYTAIlUM BCIIOMOTATEIb-
HBIX 1IeTICH YIPaBJICHUS U CUTHAJIM3AIMHU TPU U3BMEHEHUH KOMMYTAI[MOHHOTO
COCTOSIHMSI BBIKJIFOYATENA. DJIEKTPUUECKUE CXEMbl BBIKJIIOUYATENIEH ¢ MOAy-
JIEM BCIIOMOTATENIbHBIX KOHTAKTOB MIPUBE/ICHBI HA pucC. 6.4.
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Puc. 6.3. Dnexmpuueckas cxema 08yXnoa0CHO20 BbIKIIOYUAMENS C OOHUM 3AUjU-
WeHHBIM NOJHOCOM U BCMPOEHHBIM 8 He3AUUUIeHHBIL NOJIIOC He3ABUCUMBLM paclye-
numenem HanpsiceHus

Tabmuna 6.3
TexHuuecKkne XapakTepUCTUKU MOJTYJIsl BCIOMOTaTEIbHBIX KOHTAKTOB
HaumenoBanue napamerpa YucreHHoe 3HaUCHHUE

HomunanbHoe pabodee HanpsiKEHUE B IIEIH TIe- 230
peMmeHHoro Toka yactotsl 50 ', B
HomunanpHbii pabouuii Tok, A 3
HomunaneHoe HanpsikeHre no u3onsiuuu, B 300
HomuHanbHbIN yCIOBHBIM TOK KOPOTKOT'O 3aMbl-

1000
KaHus, A

2

CedeHue MOAKIIOYaEMbIX ITPOBOIHUKOB, MM 0,5...1,5

OuepTanus npoduiIst MOTYJIsI BCIOMOTATEIbHBIX KOHTAKTOB TTOBTOPSIIOT
ouepranus aBromara. [llupuna moaysnsa — 9 mm, crenens 3amuThl — [P20.

Asmomamuueckue sviknrouwamenu BM63. X TexHUYeCKUE AaHHBIE TIPU-
BeJICHHI B Tabmiie 6.4, a 3alIUTHBIEC XapaKTEPUCTUKHA — Ha pHC. 6.5. [lnanazo-
Hbl cpaOaThIBaHUS AJIEKTPOMATHUTHBIX paclENUTENel yKa3aHbl Ha puc. 6.5.
TeruioBble pacuienuTeNny BCEX BBIKIIOUATEIE He cpabaThIBalOT B TEUCHHE Ya-
ca npu Toke 1,13-1;,, U cpabaThIBAIOT B TEUCHHE Yaca pu Toke 1,45-1,,.

He3zaBucumbIM pacuenuTesieM OCHAIIAITCS aBTOMAaThl ¢ HOMUHAIbHBIM
TOKOM MakcHMajbHbIX pacuenureneut 10, 16, 20, 25, 32 u 40 A. VX TexHu-
YeCKHE JaHHBIC aHAJOTMYHBI JIAaHHBIM BBEIKIIOUatenern BM40 (taba. 6.2).
DJIeKTpUYEeCKasi CXeMa BBIKJIFOYATeNs ¢ He3aBUCUMBIM PACICNIUTENIEM MPUBE-
JIeHa Ha puc. 6.3.

Mopynb CBOOOAHBIX M CUTHAJIbHBIX KOHTAKTOB MpEAHA3HAYEH JJIsl MPHU-
MEHEHHSI BO BCIIOMOTaTEIbHBIX IEMAX YIPABICHUS MEPEMEHHOTO U TTOCTOSH-
HOTo ToKa (Tad. 6.5).
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Tadmuna 6.4

TexHuyeckre XapakTepUCTUKN aBTOMAaTHUECKUX BbIKIIouaTesneit BM63

HaumeHnoBanue nmapamerpa

3HayeHue mapamerpa

Tun 3amuTHON XapakTepu-
CTHKHU

B,C,D

Hucno nosirocoB 1 2 3 \ 4
HomunaneHOE HanpsbkeHue,

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
CIIOCOOHOCTS, Icy, A

6000

Homunanehas pabouas
HanOOJIBIIAST OTKIIFOYAIOLIAs
CIIOCOOHOCTS, Ics, A

100% Icu

JlonosmHuTeNbHbIE YCTPOMCTBA:
— HE3aBUCHMBIN PaCIICTIUTENb,
— BCTIOMOTaTeNIbHbIC KOHTAKThI

f, ¢

1000

100

T HHIE L

0,1

‘ﬂ\

0,01

Cl

2 2
~ Ed )

57 10

20 I/IHOM

Puc. 6.5. Bpemsamokosvie xapakmepucmuxku agmomamuieckux svikmovyameneu BM63
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CB0OO/IHBIE KOHTAKThl MOTYT MCHOJB30BAThCSI B CUCTEMAaX aBTOMATHUKHU
JJIS. CUTHAJIM3AIMK O TIOJIO’KEHUH TVIaBHBIX KOHTAKTOB aBTOMATUYECKOTO BbI-
KJIIOYaTesisi IpU BKIIIOUEHUH (BBIKJIIOUYEHUH) BPYUHYIO, a TAaKXKe IOCJIE aBTO-
MaTHUYECKOI'0 pa3MbIKaHUs, BBI3BAHHOTO MEPErpy3Koi MM KOPOTKUM 3aMbl-
KaHHEM.

CurHanpHble KOHTAKTBl MOTYT MCIIOJB30BAThCS B CUCTEMAaX aBTOMATHUKH
JUISL CUTHAJIM3AallMA CpabaThIBaHUS aBTOMATHUYECKOTO BBIKJIIOYATENSI TOJIBKO
MOCJIe aBTOMATUYECKOro pa3MmblkaHus (puc. 6.6). OYHKIUIO CUTHAJIBLHOTO
MEPEKITIOYAIOIIET0 KOHTAKTa MOXXHO U3MEHUTH TIPHU TIOMOIIU YIIPABJISIFOIIETO
aJeMeHTa (MOBOPOTOM OTBEPTKOM) Ha (PYHKIHIO CBOOOTHOIO MEPEKIIIOYAI0-
IETO KOHTAaKTA.

Ouepranus npoduist MOAYJsi CBOOOJHBIX M CUTHAJIBHBIX KOHTAaKTOB I10-
BTOPSIIOT ouepTaHusi npodwuis aBromata. [llupuna moayns 9 mwm, creneHb
3amuThl — [P20, kpenutcst ¢ JeBOM CTOPOHBI anmnapara cCaMOHape3HbIMHU BUH-

TaMU.
Tabmuma 6.5

TexHuueckne xapakTepUCTUKA MOYJIsSI CBOOOIHBIX U
CUTHAJIbHBIX KOHTAKTOB

Kareropusa | YucneHHoe 3HaUEHUE
HaunmenoBanue nmapameTpoB
IPUMEHEHUS napamMmerpa

HomunanpHbiil pabounii Tok, A AC-13 3

AC-15 2

DC-12 0,5
HomunansHOe pabouee Hanpsike- AC 230
Hue, B DC 110
Yacrorta, I'lg 50

211 (nBa mepekIrovaro-
KoymuecTBO KOHTaKTOB
IITAXCS )

HoMunanbHOE 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 gvikatouameneil BM63 ¢ mooynem c60600HbIX U cue-
HAIbHbIX KOHMAKMO8
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7. ABTOMATHYECKHUE BBIK/IIOYATEJIN CEPUU AK50h

ABTtomaTtnyeckue BoikitoyaTenan cepund AKS0bB BointyckatoTcst B AByX- U
TPEXIIOIOCHOM HCIIOJIHEHUM W IPEAHA3HAYEHBI NI NPUMEHEHHs B LIETISX
IIOCTOSTHHOTO U nepeMeHHOoro toka 4actorsl 50 n 400 I'm. OcHoBHOE Ha3Ha-
YEHUE — 3allUTa AIEKTPOYCTAHOBOK.

Ocobennocmu:

® HaJM4YME JIEKTPOMATHUTHOTO PACIEIUTENS C TUAPABIUNYECKUM 3aMe/l-
JeHueM cpalaThIBaHUs B 30HE TOKOB MEPErpy3KH, KOTOPHIA coueTaeT (yHK-
MU JABYX KJIACCUYECKUX paCleNUTeNIell MaKCUMAIbHOTO TOKA:

— JUISI 3aIIHUTHI OT MEePErpy3ku ((PyHKIIUU TEIIOBBIX);

— J17151 3aIUTHI OT KOPOTKHUX 3aMbIKaHUM ((PYHKIUU 371€KTPOMArHUTHBIX);

® BbICOKasi BUOPO-, yJIapO- U CEMICMOCTONKOCTb;

e Majas 3aBHCHMOCTb BPEMSATOKOBBIX XapaKTEPUCTUK OT TEMIIEPATypbl
OKpY’KaloIllel Cpe/ibl: HAaYaJIbHbI TOK pacLEIICHUsI HEM3MEHEH B JUAaNa30He
ot —40°C o +60°C;

® BBICOKasg TEPMOCTOMKOCTb MPHU TOKaX KOPOTKOIO 3aMbIKaHUS: Ipe-
JieJibHasl OTKJII0YAroIIasi CHOCOOHOCTh €MHA JJIsl BCEX BBIKIIIOYATeNed cepuu
(Tabmn. 7.1);

® KOHTaKTHas CUCTEMa «MOCTHMKOBOI'O» THUIA OOECIEeYMBAET JABOMHOMU
Pa3phIB JIEKTPUUECKON LEMHU B KaXJI0M TOJIIOCE.

Cmpykmypa yclnoeHo2o 0003HaueHusi eviKIouamesnell TPUBEICHAa Ha
puc. 7.1.

AKS50b — XXX — X XX XXX
- Knumatuueckoe
Tum BbIK- HCIIOJIHEHUE U KATErOpus
Jro4aTreiist pa3MEIICHUA:

OM2 — B TOHONMHUTEIHLHOHU
000JI0YKE CTETICHH 3aIUThI
1P54;

OM3 — OTKpBITOTO HCIIOJI-

400 — gi1g BBIKIJTIOUATE-
JIel MEpEMEHHOTO TOKa
yactotor 400 I'ig

Yucio 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

OCHOBHBIE TEXHUYECKHE TaHHBIE aBTOMaTUYECKMX BhIKIouaresneit AKS0b
MIPUBEICHBI B Ta0OMIIe 7.1, a MX 3aIMTHBIC XapaKTePHUCTUKU — Ha puC. 7.2.
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Taomuna 7.1

TexHruuecKue XapakKTepUCTUKH aBTOMATHYECKUX
BeIKIIFOUareneit cepun AKS0b

H AKS0b - | AKS0B - | AKS0B - | AKS0B —
auMEHOBaHHE 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;
OMHUHAJIbHBIE TOKU pacIenuTeneii, A 40: 50
HomunansHoe Hanpsbkenue, B:
— IepeMeHHOro Toka yacToThl 50 ' 380 380 380 380
— MOCTOSIHHOT'O TOKa 320 — 320 —
YcTaBka Toka cpadatbiBaHUs 1/ Loy 6;
12 (na Toku 31,5; 40; 6;12
— Ha IEPEMEHHOM TOKE 50 A)
— Ha IIOCTOSIHHOM TOKE 6 ‘ — 6; 12 —
[IpenenpHas KOMMyTaIMOHHAS CTIO-
COOHOCTB, KA:
— B IIETIH 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 IMOCTOSHHOI'O TOKA, BBI-
KIJIFOYATeIN C PACICTTUTEIISIMHU
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 PACLEIUTESIMU HE OTKIIOYA0T-
Cs1, KOI1a TOK MeHblIe WK paseH 0,8 TOka yCTaBKH, U HAJIE)KHO OTKIFOYAKOT-
Cs1, KOTJla TOK paBeH win Oosibie 1,2 TOKa yCTaBKH.
BeIKiIro4aTeny nepeMeHHOro TOKa C 3JIEKTPOMAarHUTHBIM PACLIEUTENIEM
C THJPaBIMYECKUM 3aMeIJIeHueM cpalaThIBaHMUs NPU OJHOBPEMEHHOW Ha-
rpy3Ke BCEX MOJIIOCOB MPHU TeMIlepaType okpy:xarouiei cpeabl 2015°C He oT-
KJIFOYAIOTCS B TEUEHHUE OHOT0 Yaca Ipu Toke 1,110, U OTKIHOYAOTCA:
e 1pu Toke 1,35-1,, 3a Bpems MeHee 30 MUH Ul BBIKIIFOYATENEN C yC-
TaBKOM 110 TOKY cpadaThiBaHUs 12-Ioy ¥ 6-10y;
e 1pu TOKe 3-/,0, 3@ BpeMsi Oosee 3 ¢ Il BBIKJIIOUATENeH C YCTaBKOH 10
TOKY cpabaTbIBaHUs 6-/y,;
e 1pu TOKE 610y 32 BpeMs OT 3 110 20 ¢ I BBIKJIFOYATENEN ¢ yCTaBKOU
1o TOKY cpabarbiBaHus 12-1,,.
IIpu Harpy3ke Ka)aoro mojroca B OTACIbHOCTH aBTOMATHI JOJIKHBI OTKIIFO-
4aThCs: Ipu Toke 1,2-1y.; 0 TOKy cpabaTbiBaHMs 3a Bpems He Ooxee 0,1 c.
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Puc. 7.2. Bpemamoxkogvie xapaxmepucmuku eviknouameneti AK50b nepemennozo
moxka yacmomut 50 I'y ¢ makcumanoHviMu pacyenumensimu moxa ucnoinenuss MI" npu

Hazpy3Ke 6cex NOJ0COE6. a — ¢ YemasKoul no moxy 6-1,,,, 6 — ¢ yemaskoti no moxy 121,
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8. ABTOMATHYECKUE BBIK/IIOYATEJIN CEPUMU AIT50b

ABTOMAaTHYECKHE BBIKIOYATENHN IIMPOKOro NpuMeHeHUs. Mcrnonb3yroT-
Csl JUIsl 3aILUTBI NOTPEOUTENEH B COCTaBe anmnaparypbl paclpeesIeHUs dIIEK-
TPOIHEPIHH B KUIbIX, 001EecTBeHHbIX 31aHusAX U B HKY npomeliienHoro
npuMeHeHnss. OCHOBHOE Ha3HAYEHUE — 3aluTa KaOeneld, IPOBOMOB, JJIEK-
TPOABUIATENIEH.

Ocobennocmu:

e HaJIM4ME HAa KOPIYCE KHOIMOK «BKJIIOUEHO — BBIKIIFOUEHOY;

®  [IOBBILICHHAs CTEICHb 3AIIUTHI KOHTAKTOB;

® BO3MOKHOCTb MOJKJIIOUEHHS] MPOBOJHUKOB 0O€3 HCIOJIb30BaHUS Ka-
O€JIbHBIX HAKOHEYHUKOB;

®  HAJIWYME JONOJIHUTEIbHBIX YCTPOUCTB U TUIIOUCIIOJIHEHUM;

® HaJIW4YMe y BBIKIIOYATENEeH yCTaBKH 3,5:1,,, PEKOMEHIYET UX K MpH-
MEHEHHUIO ISl 3aIIHUThI LIENEH ¢ HU3KUM YPOBHEM TOKOB KOPOTKOTO 3aMbIKa-
HUd (LIeNU yOpaBiI€HUs, CUTHAM3AIMU, TOKOTIPUEMHUKH Majoil MOIIHOCTH,
yAaJeHHbIE OT UCTOYHUKA TUTAHUS ).

Cmpyxkmypa ycio8no2o 060o3uavenus puBesieHa Ha puc. 8.1.

ATII50b XXXX X XXX

— O0o3HaueHne KIMMaTH-

O6o3nauenue YECKOTO MCIIOTHEHHUS U

cepuun KaTerOpUH Pa3MeICHUS:
V3 — i1t BEIKITIOUATEIeH

KomnuectBo 1 0003HaueHNE 0€e3 JOIIOJIHUTEILHOM

MaKCHMAaJIbHBIX paclemuTelIei ToKa: 000JI0YKH;

MT — KOMOMHHPOBAHHBIIT Y2 — nns BeIKITIOYATENEH

MaKCUMAaJIbHBIN PACIICTIUTEIh B TOMOJTHHATCIEHOH
000JI0YKE

(37IEKTPOMAarHUTHBIA U TETIJIOBOM ),

M — 5eKTpOMArHUTHEIA OGo3HaYEHHE TOTOJIHUTEIHLHOTO
MaKCUMAaJIbHBIU paCUCIINUTCIIb, pacLenurTens:

T — Term1oBoM MakCUMaJILHBIN H — MHHUMATLHBIH paclenuTeNb
pacIenuresb. HATIPSKCHH,

KoJauuecTBo IpOCTaBiIsieTcs nepe Tl — He3aBHCHMBIH PACIICTIHTED;
0003HAUEHHEM pacTlenTHTess. O — MaKkCHMaJIbHBIA PaCHENHTEND TOKA
B HYJIEBOM IIPOBO/IE;

C — paclenuTeNb ENy YIPaBJIeHHS.

Puc. 8.1. Cmpyxmypa ycrnosnozo obosnauenus eviknovameneu AII505
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Homunanvnvie nanpssiceHus 00NOIHUMENbHbIX pacyenumenell:
e MUHHMMAJIBHBIN pacuenuresb Hanpspkenus — 110, 127, 220, 380, 400,
415 B nepemennoro toka yactorsl 50 ['n;
e He3aBucuMbli pacuenurens — 110, 127, 220 B nepemeHHOro Toka 4acro-
TbI 50 I'1y; 220 B mocTostHHOTO TOKA.
Texnuueckue gaHHbie BeikItoyaTene cepun AITIS0b nmpuBenens! B Tad-
muuax 8.1 u 8.2, a UX NPUHLIUIIAAIBHBIE YIEKTPUYECKUE CXEMBI U 3alUTHBIC
XapaKTEPUCTUKU — HA puc. 8.2—8.8.

Taomumna 8.1
[IpenenpHass KOMMyTallMOHHAS CITIOCOOHOCTD, KA, BhIKIIFOUaTeneit AI150b
I HoMuHanbsHBINM TOK MAKCUMAaJIbHBIX 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 MaKCUMAIbHLIX pacyenumenel.
e He cpabateiBaroT npu Toke 1,05-1,,, B TEUEHUE OJTHOTO Yaca,
e cpabarbiBatoT 3a Bpems He Oosiee 30 MuH npu Toke 1,351y
Xapaxmepucmuka 31eKmpoMaAcHUMHBIX MAKCUMATbHBIX pacyenumenei.
e He cpabatsiBatoT nipu Toke 0,8 ycTaBKH;
® TapaHTUPOBAHHO CPAOATHIBAIOT MPH TOKE 1,2 TOKA yCTABKH.

S ——
1

Puc. 8.2. [Ipunyunuanvras sneKmpuyecKkas cxema agmomamuyecKux gblKaodame-
qetl cepuu AIIS0F ¢ 08yms nepexmouarouumu KOHMAKmMamu
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Y43

TexHuyeckne XapakTEpUCTUKU aBTOMAaTHYECKUX BbIKirogarenen AIIS0b

Tabmura 8.2

Haumenosanue na-
pamMeTpoB

=
Q!

AII50b

4
5%

S
>
(@\]

AIIS

[dali=n§

AII50
IM2T

=
on

AII50b

=

AII5S0b

AII50b
3MT

[daBan

AII50
2M3T

ATI50B
IM3T]

AII50b
2M3TO

AIIS0b
3M3TC

JIByXIIOJIIOCHBIE

TpexmontocHble

HomunanbHbI#i TOK, A

1,6; 2,5;

4,0; 6,3; 10; 16; 25; 40; 50; 63

‘ 16-63 |2,5—63

HomuuannHOE Ha-
npsbKeHue, B:
— IEPEMEHHOE
— IIOCTOSIHHOC

o 500
1m0 220

o 500

VYcraBka 110 TOKy
MI'HOBEHHOTO cpaba-
THIBaHUS

3,5u10

3,5u10

10

Tun pacuenurens:
® 3JIEKTPOMAarHUTHBIN
® TEIUIOBOM

® MUHUMAJILHBIN
pacuenuTenp Harps-
JKEHUS

® He3aBUCUMBII

® MaKCUMAaJILHBIHN
pacuenuTenas TOKa B
HYJIEBOM IIPOBOJIE

® pacluenuTelNb Henu
YIpaBIICHUS

*(2)

*(2)
*(2)

(1)
*(2)

*(3)

*(3)
*(3)

*(2)
*(3)

*(2)

*(2)
*(3)

*(2)
*(3)

*(3)
*(3)

CBOOOIHBIE KOHTAKTEI

2TI(11T)

2TI(11T)

2TI(11T)

I

2TI(110)

2TI(11T)

2TI(11T)

2TI(110)

2TI(110)

111

2TI(11T)

2TI(11T)

JomnonauTenpHas
o0oouka (cTeneHb
3amuThl [P54)
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Puc. 8.4. llpunyunuanvruas snekmpudeckas cxema ad8mMoMamuyeckKux 8blKaouame-
qeu cepuu AII505 ¢ MmunumanbHuIM pacyenumenem HANPANCEHUs UL MAKCUMATb-
HbIM pacyenumenem 8 Hy1e60M NPo8ooe
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Puc. 8.5. llpunyunuanvuasn snekmpudeckas cxema asmomamuyeckux eblkaodane-
neu cepuu AII505 ¢ makcumanvHuim pacyenumenem yenu ynpaeieHus
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—

Puc. 8.6. Bpemamorosvle xapaxmepucmuxu evikntouamenei AII505 ¢ Homunano-
HuiMu mokamu pacyenumenetl 1,6...4,0 A npu memnepamype okpysxcaroweti cpeovl
2045 C, 6 x0n00HOM cOCMOAHUU
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Puc. 8.7. Bpemamoxkosvle xapakmepucmuku svixnovameneu AI1505 ¢ nomunans-
HuiMUu mokamu pacyenumeneti 6,3...50 A npu memnepamype oxkpyarcaroujeli cpeovl
2045 C, 6 xon100HOM coCmoOAHUU
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Puc. 8.8. Bpemamoxkosvle xapaxmepucmuxu evikntouamenei AII505 ¢ Homunano-
HbIM moKkom pacyenumerel 63 A npu memnepamype okpyxcaroujeti cpedwvt 2025 C,
8 X0N0OHOM COCMOSIHUU
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9. TPEXITIOJIIOCHBIE ABTOMATHYECKHE
BBIK/IIOYATEJIM CEPUMU AE20

Beikmtouarenu  oOmenpomsbinieHHoro  mpumeHeHuss  AE2040M,
AE2040, AE2050M, AE2060M1 BbImycKarOTCs B TPEXIOJIOCHOM HCHOJIHE-
HUU U TIPEHA3HAYECHBI JJIsl IPUMEHEHUS B AJIEKTPUUCKUX LEMIX NePEeMEHHO-
ro Toka gactotsl 50, 60 ['m. OcHOBHOE Ha3HaUYCHHME — 3aInUTa Kabeme, mpo-
BOJIOB U ACUHXPOHHBIX JIBUTATEJICH.

Ocobennocmu:

® MOTyT KOMIUIEKTOBAaTbCSI HE3aBHCUMBIM PACIIENUTEIEM M BCIIOMOTa-
TEJIbHBIMA KOHTaKTAMU;

®  UMEIOTCS UCIIOJIHEHUS C PETYJIUPOBKONM U TeMIEpaTypHOU KOMIIEHCA-
[Mel TEeIJIOBOrO paclelmuTeNs, a TakKe HCIOJHEHHs 0e3 paclenuresen
(AE205PM, I, = 100 A).

® BO3MOXKHOCTb TOJKJIIOUEHHS MPOBOJHUKOB 0O€3 HCIOJIb30BaHUS Ka-
O€JIbHBIX HAKOHEYHUKOB;

Cmpyxkmypa yciosno2o 0b6o3uavenus ipuBesieHa Ha puc. 9.1.

AE20 X X X — X X X XX
Knumarudeckoe
2363(;31?%1{“6 HCITOJTHEHUE U
BOM
pa3paboTku Oo6o03HaueHNE E;T;Zﬁfzm;
BBIKJTFOYATEIS MOJICPHH3AIINH: V3
M u M1
O0o3HaycHKE IO HAH- q
OoJbIIEMY HOMUHAIb- T — paﬁzzzigi?gg OBKH
HOMY TOKY B TOKOBOM
Py MO aTeJ'ILH.LIX [epErpy3Ku:
4-63 A KOHTAKTOB: P- €CTh;
5100 A 1 — 6e3 Bciomo- 0 — OTCYTCTBYET
rarejbHbIX KOH-
6-160 A TAKTOB: Hannuue HE3aBUCUMOTO
O603HaYEHNE HAIMYMS PaC- |2 — OJIHMH 3aMbl- PaCICIATCIIS.
[EMUTENICH CBEPXTOKOB: KAarOILIHI; 0 — Ge3 HesaBrCHMOTO
3 — ¢ pacuenuTeneM Toka 3 — ojuH pas- PaCHCIHATEIIA,
KOPOTKOT'O 3aMBIKAHHS, | MBIKAFOIIIHIL; 2 — C HE3aBHCHMBIM
6 — ¢ pacuenuTeneM ToKa 4 — OJIVH 3aMbI- pacueInTCIM
KOPOTKOTO 3aMBIKaHHS U | KAFOILHii 1
TOKOB TIEPETPY3KH; OJIHH pas-
P — 6e3 pacnienuTeneii; MBIKAFOTITHH
0 — 00001EeHHOE
0003HaUCHHUE

Puc. 9.1. Cmpykmypa ycnosnoeo obosnauenus gvikiouameneil AE20
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OCHOBHBIE TEXHMYECKME JAaHHbIE aBTOMATHYCCKHMX BBIKJIIOYATENICH
AE20 nmpuBenensl B Tabimmax 9.1-9.3, a ux 3amuTHBIC XapaKTECPUCTUKHA Ha
puc. 9.2-9.5. Beikitouarenu ¢ peryJmpoBKON pacUENUTeNIed ToKa Meperpys-
KM ¥ TeMIepaTypHOM KOMIIEHCAIIUEH MOTYT PETryJIUpOBaThCS B Mpejieiax:

e (0,9-1,15)-1,0y 1711 HOMUHAIBHBIX TOKOB 10+50 A;
e (0,9-1,0)-1;0y M1t HOMUHAIBHBIX TOKOB 63100 A.
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Puc.9.2. Bpemamorosvie xapakmepucmuku sviknouameneu AE2040, AE2050M c
pacyenumensamu moka nepezpysKu ¢ pecyiuposKkol U memnepamypHou KOMNeHca-
yueti u pacyenumensamu moxa K3: a — ¢ yemaexoii 10-1,,,; 6 — ¢ yemagxoii 121,
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[§%3

XapakTepUCTUKN aBTOMAaTHYECKUX BbIKiIrouaresnen AE204

Tabmura 9.1

=9 =9 ~ =9 Ay a9 [l (=] (] S S S (=] S S (] (] (]
L L L L k(SR g g g |e|g ||| g8 |85 |9 |8
HaumenoBanue \%o %o %o Ec ;‘xo Eo : : ! : ' ‘ | | ' ' ' | | ! ' ! | !
e a1 d H A HBHBEEHBHEHEHBHEREE
S EEEEE (/8888888888 (5|8 |8]8 8|52
A T I I = = = [ = I = = = e = = = = = e (=
Homunaneunie 0,6; 1,0; 1,25; 1,6; 2,0; 2,5; 3,15;
TOKHU, 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 z0 400 n0 660
YcTaBka o ToKy
cpabaTrbIBaHMS, 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)
CoGHOCT, KA 1-(1;1,25;6,3; 11— (0,6; 1; 1,25; 6 (31,5; 40; 50; 63 A), 380 B
8 A) 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)
Hamuuue perynu- 5
poBku pacuermreniel | — | — | — | — | — | — | ® | 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)|*B) | () |*(3)|*(3) | *(3) | *(3) | () [*(3)|eB) |[¢B) )| — | — | — | — |—|—
— HE3aBHCUMBIH — | — | e | — | — | | —| — | —|— | e o | — | — | — | — | e o | — | — | — | — | e .
Bcmomorarensabie
KOHTAKThI:
— 3aMBIKAIOIIHC; — (D) — | — |o(D)| — | — || — |o(D)| — | — | — |o(DH)| — |o(D)| — | — | — |o(1)| — |o(1)| — | —
— Pa3MBIKaIOIIHUE — |o(l)|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

XapaKTEepUCTUKN aBTOMAaTHYECKUX BbIKItouareneit AE205

W Ay =9 =% a9} =) [l S (=] [« (] S S S (] (] (e (]
o S (e ()] (q\l o (e (] [« (] (q\l o (@] S (] (=] ¢\l o
— [\l on <+ — on — N on < — on — [\l on <t — on
[ | [ [ | [ [ [ [ [ [ [ [ | [ [ [ [

Hammenosanue |5 |5 15 3 3 2 2 E E EFE EF |2 2 2 2 2 2 |2
Ne) Ne) \O Nel Ne) Ne) O Ne) O \O Nel Ne) on on on on on on

napaMeTpoB | v v v v v v v v v v (B |vu [un |1u [\ v |[n

[« (e [« (e (] [« S S S S (e (] [« (e [« [« (] S
[\l (o\l [9\] (9\] [\l [o\] N N N N (9\] [o\] [o\] [\l [o\] [o\] N [o\]
83| 88 [SARISa) [8a} [Sa} Sa) |84} 84} [Sa) 58 84| Sa) 88 82| 83| 82 84
< < | |9 < < < | | |9 | |[< |[< |< |< |< |< |[<

HomunanbHbIE . . .

roxu, A 80; 100 80; 100; 125

IHomuHansHOE

HanpskeHue, B Ao 380

'YcraBka 110 TOKY

cpabaTbIBaHMUA, 10 5;10

I/ Lon

[IpenenbHas

KOMMYTallMOH- 6

Hasi CIT0CO0-

HOCTb, KA

Hanuuue pery-

IPOBKU pactie- | o | o | o | o | o | o | | | | | | o o

MUTEJIEH 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 Pa3MbIKAHUE BBIKJIIOYATENS 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
Pa3MBIKaHHE BBIKJIIOYATEIS B TEUEHHUE OJHOrO0 4aca npu Toke 1,05-/,,,, a mpu
Tokax 1,25-10y (BBIKITIOUATENN C PEryaupoBKoi) u 1,35-1,, (BBIKIIOUATETN
0e3 perynupoBKH) O0OECIEUMBAIOT pa3MbIKAHUE BBIKIIOYATENSI B TEUCHUE
20 MUHYT ¥ 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 00ECIeUMBAIOT pa3MbIKaHUE BhIKIIOUaTess B Teuenue 0,2 c;
e TemioBble pacuenutenu npu temneparype 30°C He BbI3BIBAIOT pas-
MBIKaHUE BBIKJIIOYATENsI B TEYEHUE OJHOT0 yaca npu Toke 1,05-1,,,, U obec-
MIEYMBAIOT €r0 Pa3MbIKAHUE B TEYEHUE ITOTO K€ BPEMEHU NPU TOKE 1,30
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Puc. 9.3. Bpemamoxkosvie xapaxmepucmuxu gvikntouameneu AE2040, AE2050M c
pacyenumensimu moxka nepezpysku 6e3 pe2yiuposKu U memnepamypHou KOMneHca-
yuu u pacyenumensamu moxa K3: a — ¢ yemaexoii 10-1,,,; 6 — ¢ yemagxoii 12 1,,,,
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Taomuna 9.3

XapaKkTepUCTUKN aBTOMaTHYECKUX BbIKItouareneit AE206

o o o o o o = = = 4 I &
S S S S I Q S = S = a Q
— [\l on <t — o — N ©@ < i @
| | | | | | | ! I ' ' !
— — — — — — — — — — — o
HaunmenoBanue S S = s s s = p = = = =
napamMeTpoB g N N N & 8 8 © < g g S
S S S S S S S S = S Q N
Q Q Q Q Q I I N N N a 3
2 3 o o o 0 m &) 55 &5 58 o
< < < < < < < < < < < <
Homunanbnbie 125: 160
TOKH, A ’
Homunanbnoe
10 400
HanpsbkeHue, B
YcraBka 1o ToKy
cpabarbiBaHusl, 510
1/ Loy
[IpenenvHas kom-
MyTaloOHHasT 12

CITOCOOHOCTD, KA

Tun pacuenurens:

- OUCKTPOMATHIT™ | o(3) | o(3) | o(3) | o(3) | o(2) | *(2) | *(3) | *(3) | *(3) | *(3) | *(3) | *(3)

HBIM;
— TEIIOBOH; 3) | eB) | e3) | eB) | eB) | B)| — | — | — | — | — | —

— HE3aBUCHUMBIN — — — — ° ° _ _ _ _ ° °

BcnomorarenasHbIC
KOHTaKTBbI:

— 3aMBIKAOIINE; — o(1) _ o(1) — _ — o(1) _ o(1) — _

— pasMbIKaroIKe — | — o) | ()| — [o)| — | — | 1) | o) | — | o)

Xapakrepuctuku pacuenurenen aBtomatoB AE2066M1:

®  DJIEKTPOMArHUTHBIC PACIENUTENN MPU HArpy3Ke JII0ObIX JIBYX MOJIO-
coB npu 0,8 TOKOBOIl YCTaBKHM HE BBI3BIBAIOT PA3MbIKAHHE BBIKIIOYATENS B
teuenue 0,2 ¢, a nmpu 1,2 TOKOBOM yCTaBKH 00ECIIEUMBAIOT pa3MbIKaHUE B Te-
yenue 0,2 ¢; mpu HArpy3Ke KaKJOro Iojrca TOKoM 1,4 TOKOBOH yCTaBKH
obecrieunBarOT pa3MbIKaHUE BBIKIIFOYaTens B TeueHue 0,2 c;

e TeIoBbIe pacuenurenu npu temneparype 30°C u Harpy3ke Bcex Mo-
JIOCOB B TEYEHHUE JIBYX 4YacCOB IPHU YCIOBHOM TOKe HepacuermieHus 1,051y,
HE BBI3BIBAIOT PAa3MbIKAHUE BBIKIIIOYATEINS], @ IIPU YCIOBHOM TOKE paclierie-
Hus 1,35-1,,,, 00eCIeunBaIOT €ro pa3MbIKaHUE.

Karymika snekTpoMarHutra HE3aBUCHUMOTO PACLEIUTENSI 3alMUThIBACTCS
MOCTOSIHHBIM MJIM MIE€PEMEHHBIM HarpsbkeHueM (tadi. 9.4). [Ipumep snexTpu-
yeckoi cxeMbl aBToMata AE20 ¢ HE3aBUCUMBIM pACIENUTENEM U BCIIOMOTa-
TEJIbHBIMA KOHTAaKTaMU IIPUBENICH Ha puc. 9.7.
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Puc. 9.5. Bpemamoxkosvle xapakmepucmuku svixnrouamenei AE2066M1 npu mem-

nepamype 30212 C (srusnue memnepamypul okpyscaroujeis Cpeobl NPUEeOeHo Ha
puc. 9.6)
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Puc.9.6. 3asucumocmo nomunanvrozo paboueco moxa svixnouyamenei AE2066M1
om memnepamypsi OKpyscaroweli cpeosl

Tabnuma 9.4
HapaMeTpLI paGOTBI HC3aBHUCHUMOI'O PaCOCIINTCIIA
HaumenoBanwue napamerpa YucneHHOE 3HaYEHUE MapamMeTpa
HomunanwsHoe HanpsbkeHue, B:
— IIOCTOSIHHBINA TOK 12; 24; 48; 110; 220
— MEePEMEHHBIN TOK 12;24; 36; 110; 220; 380
Sj;;:;:ﬁizﬂ pacuernieHue 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
R — T  E— ) '
2 4 6 C2 22

Puc. 9.7. Dnexmpuueckasn cxema oonozo uz asmomamos AE20 ¢ nesasucumvim
pacyenumesnem u 6CHOMO2AMENbHbIM KOHMAKMOM
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INPUJIO’KEHHUE 1

Taomuna I11.1

OCHOBHBIC TEXHHYCCKHUE JaHHBIC aBTOMAaTHYCCKHNX BBIKJIFOUATEICH
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[Tponomxenue Tadmuubl I11.1

Bupn pacue- .
THTEIISI Yerapka cpa- Bpewms cpabatbiBa- | 2 <
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5,6,3; 8; g ’
10; 12,5; %
16 =
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< 8: 10;
12,5; 16;
20; 25
_ 25;31,5; 2,5;5;
apsa | 220 63 40:50: | — |10 | — | — | — [0
~380 63 5-10 3-6
~ 50; 60;
AE2550 |=220| 100 80: 100 20 —
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[Tponomxenue Tadmuubl I11.1

Bupn pacue- ,
MTUTETS Yyeragka cpa- Bpewms cpaGatbiBa- | 2 <§
g MaKCUMalib- 6aTHBaHHH HUs, C 5 3 <
S Howmu- pacienuTens ’ 5 é =
U . % HOTO TOKA | oo e z g %
Tun E’M’ ‘XM’ = B TOKH 5 30He o §§ =
S |3oHe| B |pacuenm- p npu T 3 =
S nepe- |B 30He| TOKE B30HEe| 2 5 =
§ nepe- | 30He | Tensd, A pys- | K3 | 1,05 TOKE | pa | @ = Mm
rpy3-| K3 y ’ 6 1 om L
K1 1 ==
ki HOM =
BA13- [~114 3,15;5;
25 | 0| P |3 2 65 | — | 7| — | — | | W] —
~660 E = 6
22 |ogosL
’é% E 1,25; 1,6;
o o §, 2;2,5;
Q = 3,15,4;5; 3 6
= | 63 [2;3|E g 6,3;8;10;| 6;12 | 2. | — — — —
5 |THO o 12,5 16; 12 10
g5 20,25,
28 31,5; 40;
¥ 50; 63
=
Q)
6,3- 95-
BA16 |~380| 75 | | — — a0l — | — | — 1 —
BA19 [~380 2-10 1,2-6
(BA19-[—_ 10.6-63| 12 g | 0663 | — a0l — | — | — 20| —
29) =
, ~380 = | 6,3;10; 1 nek-
N 5 | 16;20; TPOJIBU-
o~ . < > ’ . _ _ _ -
< |20 ¥ |2 g |25:31.5; 1,7-3 | rarens-
5 40 HBIH
BASL- | o g 034 1,5-
25 03.25] 3 O \BASI29)| 1,25 |7510;) | | | 38
BASIT-| - ™ 525 | 1,35 | 14 123 =
25 |7 . (BAS1I25) T 2
=220 S s 100A] | 5 [3:6:7 228 | &
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 2535 g
~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 c
% o 40; 50; 5
=5 250 | 3 63;80; | — — | = | = ]
5 & |~660 100; 125; 12 35200 E
>
160; 200; -9
250
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[Tponomxenue Tadmuubl I11.1

Bua pacue- YcraBka cpa- 5
IIUATENS Bpewms cpabatsiBa- | &
OaThIBaHUS
o |MakcuMaib- HusL, C e
S | moroToka | Homu- |PaCHEMHTEN g i S
U I E HaJlbHBIE 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 B30HE| I 3 S
S |mepe-| 30me | Tens, A TOKE = aa)
=) rpy3- | K3 | 1,05 K3 | 8o
rpy3s- K3 61 HOM 5
KU I iou 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
o [~380 400; 500; 2500 40
2 630 3200;
m 10 [4000;| — — —
~660 5000; 20
6300
_ ~380 I[ﬂﬂ I10- 2; 3, 135
BAS3 ~660 JIYIIPO- 5,7 — 33,5 =
41 ynp 3
=440 = BOJIHHU- 2;4;6 110 =
~380 2 | xoBoro 9 3 0,1; 135 E
S £ 1630; 800; D 0,2; g
5 ~6601 1900 Z 11000 Jnn 57 03 | 004|335 | E
= - . =
A =440 g |nextpo 2,4,6 0.1; 00 | %
E | maraur- 0,2 =
~380 @ [mOTO 250; 55 =
BAS6- 1= & [400; 630; _ _ $3s5| ¢
41 %% = s =
=440 2 1000 100 | &
— S - A-
BAS3- |20 = L85 N
43 |~660 & 125 | 5.7 | 48 47,5
g 1000; | : 16 AE
@ [=440 E 1280; 24,6 oy | — | 100
o 1600 g 1600 2
Y = 2.3 0,1;
S |~660 > 0,2; 47,5
5;7
03
BAS56- |=440 100
435 | 660 1600 — o
1575; 2;:4;6 — 50
B‘Z?' 2500 2000; 2.3 T we
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
IIUATENS Bpewms cpabatsiBa- | &
OaTpIBaHMS
o |MaKcHMaib- HUSL, C 2
S | moroToka | Homu- |PACHEMHTEN 2 E S
U I E HaJlbHBIE 5 E é
Tun HOM> | L HOM> g B TOKH ) % &
B A ° B 30HE npH ) s
= |30He | B |pacuenu- npu 89 S
S nepe- |B 30HE| TOKe B30HE| T 8 S
S |mepe-| 30me | Tens, A TOKE = aa)
=) rpy3- | K3 | 1,05 K3 | 8o
rpy3-| K3 6 I ou =6
K{ Liou g
KH =
BASI- =440 2;4;6 100 =
~660 2; 3; 2
41 = = 45 =
2 E 5;7 =
c “4-
2 =) 2;4;6 100 5
Bf:f} z = [250; 400; 23| 4 g 45 z
1000 2 g 630; | 125 | 57 | 1 °” g
g 2. 1000 0,1; e
5 S| £ 24,6 > 100 3
< > 5 0,2 .
2 s | & 0,1; 3
< = 2;3; ey 5
5 ) 0,2; 45 g
5:7 03 &,

* —cMm. [6, TaOi. 4.11]
** — oM. [6, TabOm. 4.12]
*%%* _ BRIKITFOYATENN 0€3 MAKCUMAJBHBIX PACICIUTENCH TOKa

Tab6muua I11.2

TexHuueckne JaHHbIE ABTOMATUYECKUX BBIKJIFOUATeNe cepun BA

HomunanbeHeIi TOK, A KpaTtHocTh ycTaBku
Tun l o, KA
lua 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 31,5: 40 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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Oxkonyauue Tadmune [11.2

HommHansHBIN TOK, A

KpatHocTh ycTaBKu

Tun lomion, KA
(9N lp Ky (TP) Ky (BMP)
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 }
160 2;3;5;7;10
BA 53-39 250
BA 55-39 400
630 25
Perynupyercs cry-
BA 53-41 1000 MIEHAMHU 1,25
BA 5541 0,63-0,8-1,0 0T I, 5357
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 HOMMHAJIBHOMY TOKY

Taomuna [12.1

Texanueckue nJaHHbBIE aBTOMATHYECKUX BBIKJIIOUATEIEN

cepun BA nHa Tokm 1o 250 A
JlaHHBIE BBIKITIOUATENIEH [TapameTpsl BeIKIIIOUATENIECH
YcTaBky 110 TOKY
cpabaThIBaHUS dJICK-
. TPOMarHUTHOT'O pac-
Honi- HomuHanbsHbIN TOK pac- nermrens, 1/ oy
. | Ywmcnmo | uemuTenei ¢ oOpaTHO3a-
Tun HaJIbHBIN . ¢ TH-
MIOJIFOCOB | BUCUMOM XapaKTEPHUCTH-
TOK, A KOit, A BIIEKTPO- | PaBIH-
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; 2,5, | . 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 BBIKIIIOUarenen cepuu BA
Ha TOKH BhIie 250 A

JlaHHbIe BRIKITFOYATEICH

[TapameTpsl BBIKITIOUATENICH

VYcTaBku o
HoMHHATBHBI TOK || > cpada-| Verasiu
Homu- . TBIBAHUS | IO BpeMe-
. | Yucno | pacuenureneit ¢ 00-
Tun HaJIbHBIN . ANEKTPO- | HU cpaba-
ITIOJIFOCOB paTHOBaBI/ICI/IMOI/I Xa-
TOK, A aKTe PICTI/IKOfI A MAardmuTHOTI O | ThIBAHUS B
paKtep ’ pacuenure- |30He K3, ¢
18t 1/l om
130: 190; 260; 275;
BA74-40 800 3 > W TU5 LU, ST,
500; 625; 760; 800 | 5.5 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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