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BBEJEHUE

CuctemMa D3IEKTPOCHAOXKEHUS — OTO COBOKYITHOCTHh DJIEKTPOYCTAHOBOK, IpPEIHAa3HAYEHHBIX IS oOOecmeueHus MoTpeduTenen
JJIEKTPUYECKOH FHEpruei.

Cucrema 53JE€KTPOCHAOXEHUSI NPEANPUATHH COCTOMT M3 3JIEKTpUYecKux ceredl HampspkeHmeM g0 1000 B wu  Bole,
IpeoOpa3oBaTENbHBIX YCTPONCTB, AOMOIHUTEIbHBIX aBTOHOMHBIX HCTOYHHKOB MUTaHMS U 3JIEKTPONpHEeMHUKOB. OHa NpeJHa3HaueHa
JUIsl o0ecreyeHusl MOTPEeOUTENei AIEKTPUUECKON JHEprueil B HEOOXOAMMOM KOJMYECTBE M COOTBETCTBYIOILETO KayecTBa B BUJE
oHO(ha3HOro WM TpeX(a3HOTo MEePEMEHHOT0 TOKa Pa3IMYHBIX YaCTOT U HANPSHKEHUH M MTOCTOSTHHOTO TOKA.

PexxumMoM pabOTBI CHUCTEMBI HJIEKTPOCHAOKEHUS HAa3bIBAECTCSI HEKOTOPOE €€ COCTOSHHE, OIPEAEIsIieMOe 3HAUYCHUSIMHU
HaNpsDKEHUH, HAarpy3Ku, TOKOB, YacTOTHl U APYTHX (PU3NYECKUX MEPEMEHHBIX BEIMYHMH, XapaKTEPU3YIOIINX IMPOLECC MOIYIECHHUS U
MIpeoOpa30BaHMs PHEPIHU U Ha3bIBAEMBIX NTapaMeTpaMy PEKUMA.

Pasnuyaror ciepyronme peXuMbl paGoTel: 1) HOpManbHBIN YCTAHOBHBINMICS PEXAM C IapaMeTpaMH, HaXOISIIMMHECS B
HOPMHUPOBAHHBIX IpeAeiax; 2) HOPMANbHBI MEPEXOIHBIA PEXHM, CBSI3aHHBI C OKCIUTyTALHOHHBIMH H3MEHCHHSMH CXCEMBI
3IIEKTPOCHAOKCHUSI IPESIIPHUATHS HIIA CXEMBI ITUTAOIICH YHEPrOCHCTEMBI; 3) aBAPUIHBIN MTEPEXOAHBIA PEKUM C PE3KUM H3MEHEHHEM
IapamMeTpoB BCIEICTBHE aBapUMHOTO M3MEHEHHs B CXEME IHTAlolleld OSHEPrOCUCTEMBI WM B CXEME JJIEKTPOCHAOXKEHHMS
npennpusTys; 4) mociaeaBapuiiHBINA YCTAHOBMBIINMCS PEKHM, BO3HMKAIONIMH IOCIE aBApUHHOTO OTKIIOYEHHS YACTH 3JIEMEHTOB
CXEMbI SHEPTOCHUCTEMBI UJIN CXEMbI 3J'IeKTp00Ha6)KeHI/IH nmpeaAnpuATU.

[TpumeHnsieMble B cXeMax 3JIEKTPOCHAOKEHHUS IEKTPUUECKHE aIllaparhl BHIIOIHSIOT CIEIYIONINe OCHOBHBIE (DYHKIUH: 3alUTy
JIEKTPOYCTAaHOBOK OT TOKOB KOPOTKOTO 3aMBIKaHMS M MEPETPYy30K, YNPABICHUE HJICKTPONPHEMHHKAMH, aBTOMATHYECKYIO paboTy
9JIEMEHTOB JIEKTPOYCTAHOBOK. 3aIUTa AJIEKTPOYCTAHOBOK OT TOKOB KOPOTKOTO 3ambikaHust (K3) MOKET OCyIIecTBIsThHCS IIIAaBKUMU
NpEeAOXPaHUTCIIAMU U aBTOMATUYCCKUMU BBIKJTIOYATCIISAMU.

3amuTa OT NEPerpy3oK B 3JEKTPOYCTAHOBKAX OCYLIECTBIISCTCS NMPH IIOMOINM TEIJIOBBIX DPEle, BCTPOCHHBIX B MarHHWTHBIC
ITyCKaTeIH ¥ KOHTAKTOPbI, OTPETYJIMPOBAHHBIX HA PACUETHBIN TOK CpabaThIBAHUS.

praBﬂeHI/le QJICKTPOINIPUEMHHUKAMN OCYHIECTBJIACTCA KOMMYTAallMUOHHBIMU annapaTaMM: ABTOMAaTHYCCKHUMU BBIKIIHOYATCIISIMHU,
KOHTAKTOPaMU ¥ MarHUTHBIMHU ITyCKATENISAMU.

ABTomarmdeckass paboTa DSJIEMEHTOB DJIEKTPOYCTAHOBOK OOECIIEUMBAETCS PENeHO-KOHTAKTOPHOM —amlmapatypoil wiu
JIOTHYECKUMH JIEMEHTaMH, KOTOpPbIe ObICTPO pearupyroT Ha U3MEHEHHE PEeKMMa PabOThl M MOAAIOT KOMAaHIY Ha OTKIIOUCHHE HIIH
BKJIIOUEHHE COOTBETCTBYMOIUX Leneil. Hampumep, mpu KOPOTKOM 3aMBIKaHMM, KOTJa TOK YBEIMUYHBAETCS B JIECSITKH M COTHH pas,
HEOOXOMMO HEMEIUICHHO OTKJIIOYHTH MOBPEXKICHHBIH YJ4acTOK, YTOOBI HE HAPYIIUTh PabOTy CMEXKHBIX HETOBPEKACHHBIX dacTeh
CHCTEMBI 3JIeKTpocHaOxkeHus. Takas KOMaHAa MOXET OBbITh MOAaHAa TOJIBKO aBTOMAaTHYECKUM YCTPOWCTBOM — 3JEKTPOMArHUTHBIM
peiie, pearupyrommm Ha U3BMCHCHUE TOKA U 3aMbIKAIOIIUM LHETNW YIIPABJICHUSA COOTBETCTBYIOINX BBIKJIFOUATEIICH.

ABTOMATHYECKOE OTKJIIOUYCHHE 3JIEMEHTOB CHCTEMBI IIPU KOPOTKOM 3aMBIKAHUH JIOJDKHO OBITh H30MPATEIbHBIM (CEICKTHBHBIM).
W36uparensHOCTh NEHCTBHA 3aIUTHBIX alMapaToB MOXHO OOECHEYHTh, HAIIPUMEP, 3a CUET COOTBETCTBYIOIIErO BHIOOpa BPEMEHH
Cpa6aTbIBaHl/Iﬂ 3alUT CMEKHBIX YYaCTKOB LETIN.

IIpu Tokax KOPOTKOTrO 3aMbIKAaHHs 3a BpeMsl ACHCTBHS 3alUTHOM ammapaTypbl B JJIEKTPUYECKUX almapaTax BbIIENAETCS
OouIpIIoe KOJIMYECTBO Teruia. [loaToMy ammaparsl JOIKHBI 001a1aTh TEPMHUYECKOH CTOWKOCTBIO, T.€. CHOCOOHOCTBIO BBIIECPKUBAThH B
TEUCHHE 3aJaHHOTO POMEKYTKA BPEMEHH TOK KOPOTKOT'O 3aMbIKaHMs 0€3 HapyIleHHs: paboTOCIIOCOOHOCTH armnapara.

Kpome Toro, mpu 3amMblKaHUSX BO3HUKAIOT 3HAYUTENBHBIE 3JIEKTPOJUHAMUYECKHE CUIBI, KOTOpPblE MOTYT IIOBPEIUTH
anekTpoobopynoBanre. CrocoOHOCTE AIIEKTPOOOOPYIOBAaHUS BBIICPKHUBATH MEXaHWYECKHE HArpy3ku mHpu Tokax K3 Ha3weBaeTcs
3JIEKTPOAMHAMUYECKON CTOMKOCTHIO.

[TpaBuIbHBIH BEIOOP KOMMYTALMOHHOM M 3alIUTHOM aInmaparypbl, YYUTHIBAIOUIMN KaK HOPMaJIbHbIE, TaK U aBapUHHbBIE PEKUMBI
paboThI, MO3BOJISIET HAPSAY C IPYTUMH MEPOIPHUITUSMH HOBBICUTh HAZEKHYIO padOTy 3JIeKTPO0OOPpYJOBAHHMS TIPEIIPHUSTHI CBS3H.

st yno6ceTBa MpakTHUECKOTO MPUMEHEHHSI B TOCOOMH MIPUBOSITCS TAOIHIIBI ¢ OCHOBHBIMH NTapaMeTPaMH KOMMYTAIIHOHHOTO U
3amuTHOr0 06opynoBanus HanpsbkerneM 10 1000 B u natotcst mpuMeps! 2JIeKTPOTEXHUYECKHX PacyeTOB.



1. KOMMYTAIIMOHHBIE AIIITAPATbBI
1.1. ABTOMATHUYECKHUE BbIKJIFOUATEJIN

ABTOMATHYECKHE BBIKIIOYATENM (aBTOMAThI) MPEIHA3HAYCHBI JUUIS HEYACTHIX OMEPATHUBHBIX BKJIIOUCHUH U OTKIFOUCHUUN
JNEKTPUYECKUX [eNed W 3alUThl JJIEKTPUYECKHX YCTAHOBOK IPHU IMEperpy3kax M KOPOTKHX 3aMbIKaHHSAX, a TaKKe IMpu
HEJIOMYCTHUMBIX CHIDKCHUSX HAIPSKECHHSL.

B JelicTBYIOIINX AJIEKTPUUECKUX CETSX MCIIOJB3YIOTCSI aBTOMAThI Pa3jIMUHBbIX TUIIOB U HCIOJHEHHN. Y CIOBHO BCE aBTOMATHI
MOYHO pa3ieiuTh HA TPU TPYyMIbl 1) Majble YCTAaHOBOYHBIE aBTOMAaTHUeCKHe BbIKIrouarenu cepuii: A-61, AIT-50, AE-1000, AE-
2000; 2) ycraHoBouHbIe aBTOMaTHuYeckre Bhiktodareu cepuit A3100 u A3700; 3) moacTaHIMOHHBIE aBTOMATHYECKHE BHIKIIOYATENH
cepuii: ABM, BA, "Onexrpon”. B nensix yHupuKanuy BeITyCKaeMbIX TPOMBIIUICHHOCTHIO aBTOMATOB co3zana eanHas cepust A3700,
KOTOpast JOJ/DKHA IMOCTEIICHHO 3aMEHUTh BCE APYTHEe KOHCTPYKIIMH aBTOMATOB B quana3oHe TokoB 160...630 A.

Paznmuuator cenextuBHbie (C) u Tokoorpanuuusatoniue (B) aBromarer cepuut A3700. CeneKTHBHBIE aBTOMAThI CHAOKEHBI
MOJYIPOBOJIHUKOBBIM PACIICITUTENIEM, 00ECIEUUBAIOIINM JIByXCTYIIEHUATYI0 TOKOBYIO 3aIllUTYy, COCTOSIIYK) M3 TOKOB OTCEYKH C
BBIICPKKOM BPEMEHU U MAKCUMAJIbHOM TOKOBOM 3alLUTh] C 3aBUCUMOM OT TOKA BBIIEPKKON BPEMEHU.

TOKOOrpaHHUUYUBAIOILIME ABTOMATHI HMMEIOT YCTPOWCTBO, KOTOPOE IO JACHCTBHEM OJIEKTPOAMHAMUYECKHX CHUJI Pa3MbIKAET
KOHTaKThI aBTOMATa IPH MPOXOKICHUH Yepe3 HUX 3HaYNUTEIbHBIX TOKOB K3 He3aBUCHMO OT JIeHCTBHS MaKCUMaIbHOTO PACLICITUTEIS.

JIy1st 3aIUTHI TOJIOBHBIX YYaCTKOB CETH NMPUMEHSIOT aBTOMAaThl THITa ABM, BellTyckaembie Ha HomuHabHbIe TokH 400...2000 A.
ABTOMATBI 3TOW CEPUM MMEIOT HEBBICOKYIO OTKJIIOYAIOIIYI0 CHOCOOHOCTh W OrPaHUUYEHHYIO BO3MOXKHOCTH M3MEHEHHS 3allUTHBIX
XapaKTepUCTHK. boyiee coBepIIEeHHBIMU SIBIISIIOTCS aBTOMAThI ceprH " DJIEKTPOH' , BRIITyCKaeMble Ha HOMHHAIbHBIC Toku 250...6000 A
¢ oTKiIrOUarorie cnocooHocTrio 50-55 KA, 1 HOBBIE aBTOMATUYECKUE BBIKIIOYATENN cepuil BA.

OTKIIIOYEHHE aBTOMAaTa IPOU3BOJMTCS MNPUBOJOM, KHONKOW WM paclenureneM. Pacienurend IpeAcTaBisioT co0oit
JJIEKTPOMArHUTHBIE WM TEPMOOMMETAITIMYECKUE MEXaHU3MbI, KOTOpble NpU cpabaThiBaHMM BbI3BIBAIOT OTKJIIOUEHHWE aBTOMATa
MTHOBEHHO WJIH ¢ HEKOTOPOH BBIIEP)KKOM BpeMeHH. Hanbomee pactpocTpaHeHbI:

1) pacuenuTenn MaKCHMAaIbHOTO TOKA, KOTOPBIE CpabaThIBAIOT MIPH TOKE, IPEBOCXOISIIEM TOK YCTAHOBKH;

2) paclenuTeIn MAHUMAIBLHOTO HaPsUKEHUsI, KOTOPBIe cpabaThIBAlOT, KOTa HAIPSDKEHHE HA KaTYIIKEe PACHEIUTENS MEHbIIE
3aJIaHHOTO;

3) pacuenurenu He3aBUCUMBbIE, CpabaThIBaOlIKe 0€3 BBIICPIKKH BPEMEHH, KOT/Ia HA MX KATYIIKY MOJaHO HAIMPSKEHUE.

VHorga npUMEHSIOT pacUenHTed MHUHHMaJIbHOTO M OOpaTHOTO IOCTOSIHHOTO TOKa, KOTOpbIe cpadaThIBalOT, KOI/a TOK
COOTBETCTBEHHO CTAHET MEHBIIIE 33JAHHOTO HJIM U3MEHHUT CBOE HAIPaBIICHHUE.

Pacuenurend MUHMMAIBHOTO HAMPSOKCHHUS WM HE3aBUCHUMbIC PACUENUTEIN MPUMEHSIOT Ul JAUCTAHIIMOHHOTO OTKIIIOYCHHUS
aBTOMATa.

1.2. KOHCTPYKLIMSI ABTOMATUYECKUX BBIKJIFOUYATEJIEN

ABTOMAaTHYECKHE BBIKITIOUATEIN COCTOSIT M3 CIECTYIOIUX OCHOBHBIX Y3JI0B. KOHTAKTHON CHCTEMBI; IyTOTacUTEIFHON CHCTEMEI;
pacuenuTeneii; MexaHW3Ma YIpPaBICHHSA, MEXaHHW3Ma CBOOOIHOTO pacueIUIeHHs. Bce y3Ibl BBIKIIOYATENS 3aKIFOYCHB B
MJIaCTMACCOBBIM KOpIycC.

KoHTakTHas cucTeMa COCTOHT M3 HCTIOABUKHBIX KOHTAKTOB, 3aKPCIUVICHHBIX B KOPITYCE, U IMOABMKHBIX KOHTAKTOB, HIAPHUPHO IOCAKCHHBIX
Ha TIOJTyOCH pblyara MexaHu3Ma yIpaBJieHHs, 1 00ecleunBaeT, OOBIMHO, OAWHAPHBIN Pa3phIB LETIH.

JlyroracurenpHoe YCTPOWCTBO YCTAHABIMBAETCSI B KaXJOM IIONIOCE BBIKIIOUATENs M IpeAHa3Hadaercss I JIOKaIu3alluu
AJIEKTPUYECKON TyTH B OTpaHUYEeHHOM oObeme. OHO MpeacTaBisieT COOOW MyroracUTEeNbHYI0 KaMepy ¢ Je-WOHHOW DPEIeTKON H3
CTaJIbHBIX TUIACTHH. MOTYT OBITh IPEIYCMOTPEHBI TAKIKE UCKPOTACUTENH, IPECTABIIAIONINE COO0H (prUOPOBBIE IIIACTHHBI.

Mexanusm CBOOOIHOTO pacueruieHus TIpEACTABIISIET coboit LIAPHUPHBIN
3- W 4-3BeHHBIH MEXaHU3M, KOTOPBIH 00eCIIeYBaeT PacLeIUICHHEe U OTKIIFOYEHHE KOHTAKTHOM CUCTEMBI KaK TP aBTOMAaTHYECKOM, TaK ¥ IpU
PYYHOM YTIpaBJICHUN.

ONeKTPOMAarHUTHBIH MaKCUMAJIBHBIH pacLENuTeNlb TOKA, NMPEACTABISIOMMNA COOOH 3JIEKTPOMAarHUT C SIKOPeM, 00ecreurBaeT
aBTOMAaTHYECKOE OTKIIOYEHHE BBIKIIOYATENs IIPM TOKaxX KOPOTKOTO 3aMbIKaHWs, MPEBBILAIONIMX YCTaBKY IO TOKY.
DJIeKTPOMAarHUTHBIE PACLEIUTENN TOKA C YCTPOUCTBOM THIPABIMYECKOTO 3aMeUICHUS cpabaThIBaHHs HMEIOT 00PaTHO3aBUCHMYIO OT
TOKA BBIJICPIKKY BPEMEHH ISl 3aILUTHI OT TOKOB IIEPErpy3KH.

TeroBol MakCHMaJIBHBIM PacIENUTeNb NPEACTABISIET CO00i TepMOOMMETaJUIMYECKyIo IUIacTHHY. IIpu Tokax meperpysku
nedopmanmss M ycwius STOH IIACTHHBI OOECIICUMBAIOT aBTOMATHYECKOE OTKIIIOUCHHE BBIKIIOYATENs. Brliepkka BpeMeHH
YMEHBIAETCSI C POCTOM TOKA.

HOHprOBOHHI/IKOBIﬂe pacuenuresi COCTOAT U3 HU3BMEPUTCIIBHOTO JJIEMCHTA, Oi0Ka TNOJYIIPOBOAHUKOBBIX PEJIE U BBIXOAHOT'O
QJIEKTpOMAarHura, B03HeﬁCTBy}OHIeF0 Ha MCXaHU3M CB060,IIHOTO pacueIuieHruss aBToOMarta. B xauectBe HU3MEPUTEIIBHOI'O DJIEMEHTA
UCTIONB3yeTcss  TpancopMarop Toka (HAa MEPEMEHHOM TOKE) WM APOCCETbHBIH MArHHTHBIA yCHIHTENb (HA MOCTOSIHHOM TOKE).
HOJ’IprOBOI[HPIKOBBIﬁ pacuenurTelib TOKa AJOIYCKACT PEryJIMpPOBKY CICAYHONINX HapaMeTpOB: HOMHMHAJIBHOI'O TOKa paCHeHHTCHﬂ; YCTaBKH 110
TOKy cpabaThIBaHHSI B 30HE TOKOB KOPOTKOTO 3aMbIKaHUsI (TOK OTCEUYKH); YCTAaBKH MO BPEeMEHU CPa0aTHIBAHKS B 30HE TOKOB MEPErPy3KH;
YCTaBKH 110 BpEMCHU Cpa6aTLIBaHI/I$[ B 30HC TOKOB KOPOTKOTI'O 3aMbIKaHUs (I[J'IH CCJICKTHUBHBIX BBIKHIO‘IaTeJ'Ieﬁ).

Bo MHOrmx aBromMarax NMPHUMEHSIOT KOMOMHHPOBAHHBIE PACLENUTENN, WCIOJIB3YIONIME TEIUIOBBIC AJIEMEHTHI ISl 3alIUTHl OT
TOKOB TIEPErpy30K M 3JIEKTPOMArHUTHbIC IJIsI 3aIUThI OT TOKOB KOPOTKHX 3aMbIKaHHH 6€3 BBIACPKKH BPEMEHH (OTCEUKH).

BrIKITIOUaTE b UMEET TAKIKE JOIIOJTHUTCIIBHBIC C60p0‘{HBIe CAWHUILIBI, KOTOPBIC BCTPAUBAIOTCS B BBIKJIIOYATCIIb WIN KPEHATCSI K HEMY
CHapYy»XKu. Wmu MOryT OBITH He3aBHCHMBII>1, HyJ'IeBOfI W MAHUMAaJIbHBINA pacuenuTeiu, CBO6OZ[HI)IC 1 BCIIOMOTI'aTCJIbHBIC KOHTAKTHI, pquOﬁ u
OJICKTPOMArHuTHBIM AUCTAHIUOHHBIM IIPUBOJ, CUTIHAJIU3alUd aBTOMATUYCCKOTO OTKIIIOUCHUS, YCTPOUCTBO AJId 3allMpaHUs BBLIKJIIFOYATEIIA B
IIOJIOKCHHUH OTKJIFOUCHO .

HesaBucuMmblii pacuenuTesnb NpeACTaBIseT COOOH AJIEKTPOMArHUT C MHUTAHUEM OT MOCTOPOHHErO0 HMCTOYHUKA HAINPSHKEHUS.
MuHUMaNbHBI M HYJICBOH PACLENHTEIN MOTYT BBIIOJIHATHCS C BBIICPKKOH BpeMeHH W 0e3 BBLICPXKKH BpeMeHH. C MOMOIIbIO
HE3aBHCHMOTO WJI MUHUMAJILHOTO PACIICITUTENS BO3MOKHO IUCTAaHIIMOHHOE OTKJIFOUEHHE aBTOMATA.

B 3aBucuMocTH OT croco0a yCTaHOBKHM aBTOMATBl JENISATCS Ha CTAalMOHAPHBIC M BBIIBIDKHBIC, a B 3aBUCUMOCTH OT THIIA
NPUCOETUHEHHS — Ha aBTOMATBI C IEPETHUM, 38 JHUM HJIM KOMOMHUPOBAaHHBIM NPUCOEIMHEHHEM TJIABHOM LIETH.

[IprcoeMHEHNEe BHEIIHUX MPOBOAHHUKOB K MIOIMOJHHUTEIBHBIM COOPOYHBIM CAMHULAM (ZOMONHHUTEIBHBIM PACHCIIHTEISIM,
CBOOOJIHBIM KOHTAaKTaM) OCYHIECTBISIETCS O3 MepexXOAHBIX YCTPOMCTB JIs BBIKIIOYATENEH CTAI[MOHAPHOTO HCIONHEHHS U 4epes3
32)KUMHYIO KOJIOJKY ITOcpeAcTBOM coeauHuTens Tina PI110 — muist BEIKIIFOYaTe el BEIBIKHOTO UCTIONHEHU. [1pr 5TOM IIPOBOTHUKH
OT TOTIOJTHUTEIBHBIX COOPOYHBIX UHUIL JJIsI BBIKITIOUATENEH CTAMOHAPHOTO HcnonHeHus uMeroT auHy (800 £ 150) mm wnu (800



100) MM ¥ BBIBOLSTCSA B OJHOW WIIM HECKOJBKMX H3OISMLHOHHBIX TPYOKax, a Ul BHIKJIFOYATEIEH BBIIBMXKHOIO THIIA HMEIOT IJIMHY
(800 £ 100) MM ¥ IOACOEAMHSIOTCS K BHIKE coequuuTeis. CedeHne BHEMHUX MTMOKUX mpoBoauukoB — ot 0,35 10 1,5 MM,

CeueHyre BHEIIHUX [IPOBOJIOB M Kabellei, MoABOAMMBIX K KOHTAKTaM IJIAaBHOM LENH BHIKJIIOYATE IS, BHIOUPAETCS B COOTBETCTBHH
¢ 'OCT 12434-83.

BapuaHThl MpUCOENHEHNUs] BHEIIHUX MPOBOJOB K BBIBOJAM (KOHTAKTaM) IVIABHOM IEMH MPHUBOIATCS B TEXHHUYECKUX JAHHBIX
KOHKPETHBIX allllapaToB, T€ YyKa3aHbl: CIIOCOO YCTAHOBKM aBTOMATa;, CIOCO0 IMPHCOEIMHEHHS BHENIHHX IPOBOJHUKOB, BHUJI
MPOBOAHUKOB (IIKWHA, Kabeyb, MPOBOJ); MaTepPHal MPOBOJAHUKOB; HAJMYWE, THI, Marepual KaOelbHbIX HAKOHEUHHKOB, JUAMETP
KOHTAKTHOTO CTEPIKHS U Ip.

1.3. IPUHIUITUAJIBHBIE SJIEKTPUYECKUE CXEMbI
ABTOMATHNYECKHNX BBIKJIFOYATEJIEU

@DyHKINOHAIBHBIC TOKOIIPOBOASIIME 3JIEMEHTH aBTOMATHUECKOTO BBIKIIIOUATENS, BXOASIIME B JICKTPUUCCKYIO CXEMY, IPHBEICHBI Ha
puc. 1.1.
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PUC. 1.1. SJEMEHTBI SJEKTPUYECKON CXEMBI ABTOMATHYECKOI'O BBIKJIFOYATEJIS
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PHUC. 1.1. NIPOJOJIKEHUE

1.4. OCHOBHBIE DJIEKTPUYECKUE ITAPAMETPbl ABTOMATUYECKUX BBIKJTFOUATEJIEN

HomuHanbHble HANPSKEHHST 1 HOMUHAIbHBIE paO0OyYle HANPSDKEHUS TJIABHOW LENU BBIKIIOUYATENEH J0JDKHBI COOTBETCTBOBATH
I'OCT 21128-83 u npennoututesibHO BeIOMpaThes u3 psaaa: 220, 380, 660, 1000 B — mns nepemennoro toka; [10, 220, 440 B — s
MOCTOSIHHOTO TOKa.

ITo coryiacoBaHuIO ¢ MOTPEOUTENIEM JIOMYCKAIOTCS HOMHUHAIBHBIC HAPSOKCHUS TIIaBHOM 1ienu Boikirouatens: 127, 500 B — mist
repemerHoro Toka; 1000, 1200 B — mis mocTOSTHHOTO TOKA.

HomuHanbHble HaNpsDKEHHsl TJIaBHOM LIEMM BBIKJIIOYATENel, NpelHa3HaYeHHbIX Ha 3KCIOPT, YCTAHABIMBAIOTCS MO 3aKasy-
Hapsi1y BHEITHETOPTOBBIX OPraHU3aIHiA.

JlonycTrMble OTKJIOHEHUS! HOMHUHAIBHOTO HAMPSDKEHUS TIIABHOM LENU JJOJDKHBI YCTAHABIMBATHCS B TEXHUYECKHX YCJIOBHUIX Ha
KOHKPETHBIC CEPUH U THITHI BEIKITFOUaTenei B coorsercTBun ¢ ['OCT 12434-83.

B BhIKiIIOUaTensx, MpenHa3HaueHHBIX Ui paboThl MpH Temieparype okpyxkamouiero Bozayxa 40 °C, HOMHHAJbHBIE TOKH
TJIABHOM enu u HOMHHAJIbHbIE TOKH MaKCHMAJTbHBIX pasnenuresnei JIOJDKHBI COOTBETCTBOBATH
T'OCT 682776 u BeiOupathes u3 psga: 6.3, 10, 16, 25, 40, 63, 100, 160, 250, 400, 630 A. Ecnu e padoTa BeIKIFOUATEICH BO3MOXKHA
[IPU TEMIIEPAType OKPYKAroIIero Bo3ayxa, otiuyaoi ot 40 °C, To 3HaYeHHs HOMUHATIBHBIX TOKOB MOTYT OTJIMYAThCS OT MPHUBEICHHBIX
B ykazanHoM ['OCT 3HaueHuit U yCTaHABIMBAIOTCS B TEXHUUECKUX YCJIOBHAX HA KOHKPETHBIC CEPUH U THIThI BBIKIIFOUATEICH .

HomuHasbpHbIe TOKM MAKCUMANBHBIX paclenuTelNiell 110 corliacoBaHUI0 ¢ NoTpeduTeseM Boidupatotes u3 paga (TOCT 6827—76):
15, 45, 120, 150, 300, 320, 600 A. Beikmro4arenn KaKAOro CICAYIONIEr0 HOMHHAIBHOTO TOKA JOJDKHBI MMETh MaKCHMAalIbHBIC
pacuenuTen Ha HOMHHAIbHBIC TOKH, MPEAYCMOTPEHHBIE B BBIKJIIOYATENIC MPEIbIAYIIET0O HOMHHAIBHOTO TOKa, obecreunBast
"mepekpriTHE” HE MEHEe:

— Tpex 3HAYCHUI HOMHUHAIBHBIX TOKOB JJIsl BRIKIIIOUATENCH Ha HOMUHAIIBHBIE TOKU 10 63 A BKIIIOYHUTEIHHO:

— JBYX 3HaYCHWI HOMHUHAJIBHBIX TOKOB JIJIsl BRIKJIFOUATENeH Ha HOMHHAIIbHBIE TOKU CBbIe 63 A 10 160 A BKIIFOUHTENBHO;



— OJIHOTO 3HA4YCHWs1 HOMHUHAJIHHOTO TOKA JJIs BEIKITFOUATeIe Ha HOMIHAIBHBIE TOKH cBbime 160 A.

B cnyyae, eciiu BBIKIIIOUYATEh PACCUHUTAH HA PabOTy ¢ MAKCUMAJIBHBIMU PACUCHHUTEISIMA HA Pa3JIM4YHbIC HOMHHAIBHBIC TOKH,
HOMHHAIBHBIA TOK BBIKITIOYATENS OIMPENENIeTCs HOMHHANBHBIM TOKOM BCTPOCHHOTO B HETO PACHENHTENS M BBHIOMpaeTcs W3 psna
HOMHMHAQJIbHBIX TOKOB paCUCIIUTEIIA.

Yacrora MU TAFOIIIETO MIEPEMEHHOTO TOKa JOJDKHA COOTBETCTBOBATH
I'OCT 12434-83. B omnucaHuM KOHKPETHBIX CEPUH M THIIOB BBIKJIIOYATENIEH C DIEKTPOMArHUTHBIMA M MOJYIPOBOJIKOBBIMU
MaKCHMAaJIbHBIMHU PACHEIUTEISIMI TOKA IIPUBECHBI 3HAYCHHUS M IHANa30HBI YCTaBOK IO TOKY cpaOaThIBaHHS, 3HAYCHUS U JHATIA30HEI
BBIACPIKEK BPEMCHHU MJId 3alllUThl B 30HAX TOKOB MEPEIrpY3KU U KOPOTKOI'O 3aMbIKaHUA. I[J'lﬂ BBIKJIIOUATENIEH ¢ MaKCHMaJIbHBIMH
pacuenuTensIMi ¢ 0OpaTHO3aBUCHMOW OT TOKa BBIACPKKOW BPEMEHH U 3allIUTHI B 30HE TOKOB IEPErpy3KH MPHUBEICHBI yCIOBHUS
cpabateiBanust (HecpabarbiBanus) pacuenureneit (COCT 9098-78). IlpenenbHas KOMMYTAIMOHHAsE CIIOCOOHOCTH BBIKIFOYATEIS
OTIpeNeNsAeTCs] 3HAUCHISIMA TOKOB, XapaKTePH3YIOMINX HAHOOIBIIYI0 BKIIIOYAOIIYI0 W OTKITFOYAOIIYI0 CIIOCOOHOCTH BBIKITFOYATEINS.
CoOTHOIIIEHHE MEXy 3TUMU TOKaMu "N (I TOKOB, XapaKTEpU3YIOIINX HAUOOJBIIYIO OTKIIOUYAIOILYI0 crtocoOHOCTh 10 1500 A) u
K03 (OUIMEHT MOIIHOCTH KOMMYTUPYEMOM LIENH IPEANOYTUTENRHO IpuauMaTth pasHeiMK 1,41 u 0,95 coorsercTBenHo ('OCT 9098—
78). TlocTrosiHHasE BpEMEHH KOMMYTHPYEMO# Iienu go/vkHa Beioupathes mo 'OCT 9098—78 u3 psna 5, 10, 15 mc (3nayenue 15 mc
SIBJISIETCS TIPEMIIOYTHTENBHBIM). [ BEIKITFOUATENEH TIEPEMEHHOTO TOKa B CITyJae, eCIii TpeeibHas KOMMYTAIIMOHHAs CIIOCOGHOCTh
3aJ]aeTcs TOJILKO HauOOJbLIeH OTKIIOYAIOIIEH CIIOCOOHOCTBIO, TOK, XapaKTepH3YIOIINi HanOOBIIYI0 BKIIOYAIOIIYIO CIIOCOOHOCTh
BBIKITIOUATENEH, TOJDKEH OBITh HE MEHEe MPOMU3BEICHUS N M TOKA, OMPEIEAIOIIEro HanOOIbIIy0 (OTKIIOYAONIYI0 CIOCOOHOCTh
BBIKITIOUATEIISI [IPU COOTBETCTBYIOMIEM KOG (DHUIIMEHTE MOLIHOCTH LIETIH.

JIis BBIKITFOUATENeH MOCTOSHHOTO TOKa TOK, XapaKTePU3YIOIIUH HAWOOIBITYI0 BKIIFOYAOIIYIO CIIOCOOHOCTB, JOJDKEH OBITH HE
MEHee TOKa HanOOJIbIIIEH OTKITFOYAIOIIEH CIIOCOOHOCTH.

BeixmrouaTen  TOMDKHBI KOMMYTHPOBATh TOKH TPEIEIBHOW KOMMYTAIIMOHHOM CIIOCOOHOCTH B OJHOM U3  CICAYIOIIUX
HOMMHAJIBHBIX KOMMYTAI[HOHHBIX [TUKJIOB!

O-II-BO (xateropus P-1);

O-I1-BO-I-BO (kareropus P-2),
rne O — onepanus oTkiMoueHus; BO — omepanus BKIFOYCHUS-OTKIIIOYCHHUS, T.€. BKIIOYCHUS, 32 KOTOPHIM HEMEUICHHO CIEIyeT
OTKIIIOYCHHE Oe3 BbIIEpKKH Bpemenu; I — maysa, kotopas mopkHa ObiTe He Oosee 180 ¢, HO He MeHee BpPEeMEHH B3BOJA
BEIKJTFOUATENs. TOKU MpeleTbHONM KOMMYTAIIHOHHON CIIOCOOHOCTH B HOMHHAIBHBIX KOMMYTAITMOHHBIX IHKIAX yCTAHABIUBAIOTCS B
TY Ha KOHKpPETHbIE CEpUM M THUIbl BBIKIIOYATENed. BBIKIIOYAaTeNM MAODKHBI BKIOYAaTh W OTKIOYATh TOKU IPEAEIBHOU
KOMMYTAIIMOHHON CHOCOOHOCTH TPH HOMHHAJIBPHOM KOMMYTAIIMOHHOM IMKJIE O€3 3aYUCTKH KOHTaKTOB, CMEHBI M pPEMOHTa
OTAEJIBbHBIX JeTaleH.

3HayeHUs TOKOB OJHOPA30BOM MpeAenbHON KOMMYTAallMOHHOM crmocoOHocTH mpu omepauusx BO m O ycTaHaBiIMBaIoTCS B
TEXHUYECKUX YCIOBHUAX Ha KOHKPETHBIC CEPHU U THUIIHI BHIKITIOYATEICH.

BeIkirouaTen TOJMKHBI HAJEKHO BKIIOYATh M OTKIIIOYATH JIFOOOH TOK, BIUIOTH O TOKOB IPEACIbHONW KOMMYTAIIMOHHOM
crocoOHoCcTH TpH 1.1 HOMUHAIBHOTO HANPSHKEHUS M COOTBETCTBYIOMIEM KO3(PPHUIIMEHTE MOIIHOCTH 1 TIOCTOSTHHOW BPEMECHH LICTIH.

Ob6mee konuyecTBO IUKIOB BO mpu OnepaTHBHBIX BKJIFOUCHHUSIX M OTKIIOYCHHUSAX, a TAKKE KOJUUYECTBO NHKIOB BO mox
HArpyskoi (KOMMyTaIl[MOHHAS H3HOCOCTOMKOCTD) yCTaHaBAMBAeTCA B TY Ha KOHKPETHBIE CEPUH U TUIIBI BHIKIIIOYATENIEH.

[MpeanoyrnuTensHO, YTOOBI OTHOIIEHHE MEXIy KOJMYecTBOM LHKJIoB BO mox Harpy3kod M oOIIMM KOJIMYECTBOM LUKIOB BO
cootBercTBoBao tabm. 1.1 (TOCT 9098-78).

HOHyCTI/IMOG KOJIMYECTBO OTKIIIOYCHUN BHIKITFOYATCIIS non I[efICTBHeM MaKCHUMaJIBHBIX pacuenHTeneﬁ TOKa M3 06HICFO koimaectBa BO
JOJDKHO YCTaHaBJIMBATLCSA B TY Ha KOHKPETHBIE CCPUU U THUIIBL BBIKJIIOUATEIICH | JOJIZKHO ObITh HEe MeHee 25 ITUKJIOB BO JUIA
BBIKJIIOUATeNIed Ha HoMUHAIBHBIE TOKH 10 1000 A BKIIFOYHTEIBHO.

Brixiroyarenn ¢ MakKCUMaJIbHBIMH pacuenuTeIIMU TOKOB JOJI>KHBI 6I)IT]J TCPMUYCCKU U JUHAMHUYCCKU CTOMKMMH BO BCEM
QUarma3oHe TOKOB, BIUIOTH [0 TOKOB, XapaKTEPH3YIOUIMX HAHUOOJNBIIYI0 BKIIOYAOIIYI0 W OTKIIOYAMOIIYI0 CIIOCOOHOCTH IIPU
PEriIaMCHTUPOBAHHOM BPEMEHU Cpa6aTbIBaHl/Iﬂ BBIKJIFOUATENIEH U 3aJaHHbIX IMapaMeTpax LCIu.

TepMudeckast U IEKTPOANHAMHUIECKAs CTOMKOCTH (YCTONYMBOCTH MPH CKBO3HBIX TOKaX KOPOTKOTO 3aMBIKAHHsI) BBIKIFOUATEICH
0e3 MaKCHMaJIbHBIX paclenuTesel ToKka ycTaHaBiuBaeTcsi B TY Ha KOHKPETHBIE CEPUH U TUIIBI BBIKIIIOUATEIICH.

1.1. OTHomeHNe MEKIY KOTUIECTBAMHA MUKJI0B BKIKYEHUI-0 TKII0YeHHit

OTHOILICHNE MEXTY
KoJIM4ecTBOM IMKJI0B BO mpu
Harpys3Ke u o0umM
KOJIMYECTBOM IHKJI0B BO
II7ISL BRIKJTIOUATENEH

OO011ee KOIMYECTBO IIUKIIOB
BO ue menee, qis
BBIKJIFOUATENCH

HomuHanbHBIN TOK

BBIKIIIOYATENS, A PpacCUHTAHHBIX He pacCUMTaHHBIX He
Ha PpaccUYUTaHHbIX Ha PpacCUHTAHHBIX
Ha Ha
TEXHUYECKOE TEXHUYECKOe
TEXHIYECKOC TEXHHYECKOE
00CITyKUBaHH 00CITyXUBaHH
o o0cIyXK1BaHH o 00CITy)XHBaHH
e e
0100 0,2 0,5
a 20000 8000
Csoitre 100 mo 315 o1 0,25
Caeime 315 o 630 ’ 0,2 10000 5000

BeikmouaTenn JODKHBI  OBITH  pacCUMTaHbl Ha paboOTy € JUIMTENBHO JONMYCTHMMOW TOKOBOW HAarpy3Koil BHEIIHHX
MIPUCOEIMHUTENBHBIX TPOBOAOB W IIMH, PaBHOH HaWOONBIIEMY IPEIyCMOTPEHHOMY HOMHHAJIBHOMY TOKY MaKCHMAaJIbHBIX
paznenuteneid. [Ipu 3ToM npoBoa JOJKHEI BRIOMPAThCS U3 pacyeTa TemrepaTtypbl xkuibl 65 °C, mmusl — 70 °C.

Jns m3omaumm uened anmapatoB [OCT 12434-83 ycraHaBnuMBaeT HOpPMY Ha HCHBITaTeNbHOE HampspkeHue dvactotoit 50 I'nm,
IPUKJIabIBACMOE B TeUeHHe 1 MUH.

HpI/I OTOM HMCHBITATCIIBHOC HAIIPSKCHUC MEXKIAY HEIAMHU, PAaCCYUTAHHBIMU Ha pPas3IMdHbIC HOMHWHAJIBHBIC HANPSOKCHUA I10
H30J10UH, JOJDKHO COOTBETCTBOBATH HAIIPSIXKCHUTIO LICIIH, HMGIOHIGfI HanOOJIbIIIEE HOMHHAILHOE Haps’KEHUE 110 U30JIALNH.

1.5. BPEMSTOKOBBIE XAPAKTEPUCTUKN



TerutoBbIe W IMOJYIPOBOAHUKOBBIE PACICTIMTEIN OCYIISCTBISIOT cpabaThbIBAHHE BBIKJIIOYATEIS] B 30HE TOKOB IEPETPY3KH C
BBIJICPIKKOM BPEeMEHHU, 00PaTHO 3aBUCUMOM OT TOKA 3aIIUIIIAEMOM I[CTTH.

DTa 3aBUCUMOCTH OIMUCHIBACTCS BPEMITOKOBOH XapaKTEPHCTUKOH, MPEICTABICHHON B HOPMATUBHO-TEXHHUECKUX TOKYMEHTAX
(TY, xaranorax) B Buie rpaduka, MUMEMOLIEr0 ABE BETBH, NMPH 3TOM BpeMs cpabaThiBaHHs BBIKJIKOUYATENS HAXOIHWTCS B 30HE,
OTpaHUYEHHON UMU.

B kauecTBe xapakTepHBIX TOYCK B 00JIACTH TOKOB IEPErpy3KH, TJIe CpadAThIBACT TOJIBKO TEIUIOBOW PacLCUTENb, OEPYyTCs: TOK
HecpabaTeiBaHUS TeruioBoro pacmernmtenss — 1,051, — ¢ XOMOZHOTO COCTOSHUS BBIKIIOUATENs; TOK cpabaThIBaHHUS TEILIOBOTO
pacuenutens — 1,251, 1,3l, wmm 1,35l, win 1,5, — ¢ Harperoro cocrosiHus BbIKIrouarens (YCIIOBHS HarpeBa NPUBEICHBI B
[ACIIOPTHBIX JAHHBIX).

XapakTepHbBIMH TOYKAMH B 30HE OOJBIIMX TOKOB, mopsaka 6l,, 71, rae B 3aBHcHMOCTH OT Xapakrepa Toka (Tox K3 wiu
MEPETPY3KH) MOXKET CpaboTaTh WIM DJIEKTPOMATHUTHBIN, WM TEIUIOBOM PACLENHUTEND, ABIAIOTCS YCTaBKH 0 TOKY Cpa0aThIBAHMS
3HeKTp0MaFHI/ITHOFO pacuenMTenﬂ. HpI/l 3TOM cnezlyeT 06paTl/ITI) BHUMAaHHE Ha TO, 4YTO B 3THUX xapaKTeprlx TOYKaX BpeMﬂ
Cpa6aTbIBaHl/Iﬂ BBIKJIFOYATCIIA OHpe}IeHﬂeTCH 110 BpeMﬂTOKOBblM KpI/IBI)IM TCIIJIOBOT'O pacuenMTenﬂ. B cnyqae, cClIin yCTaBKa 10 TOKy
cpabaThIBaHUs DIICKTPOMArHUTHOTO pPACHEIUTENs MPEICTaBlicHa 30HOW CpabaThiBaHMsA, TO B KA4eCTBE XapaKTEPHBIX TOYEK
HCTIOJB3YIOT TOYKH IEPECEUCHUS 30H CPaOaThIBAHUS TEIUIOBOTO U 3JICKTPOMATHUTHOTO PACIICIIUTEINEH .

1.6. BBIFOP ABTOMATHUYECKMX BBIKJIFOYATEJIEN

Br160p OCyImIecTBIsSeTCs IO CISAYOIIEH cXeMe:
— Ha3HaA4YC€HUC U 06ﬂaCTL le/IMeHeHl/lﬂ; POa TOKa U BEJIMYMHA HOMUHAJIBHOT'O HAIIPSAXKCHUA U TOKa rJIaBHOM 1LI€NHU, KOJHUYECTBO
TJIaBHBIX KOHTAKTOB;
—  KIMMaTU4Y€CKOEC UCIIOJIHEHUE U KaTCropus pa3MemeH1/1;1;
— cnoco0 YCTaHOBKH; THIT IPUCOCIHHEHUS;
— UCIIOJIHEHHE 0 BUIY MaKCHMaTbHOTOKOBOH 3aIIIUTHI,
— BHUJ MaKCUMAaJIbHOTO PaCICIUATEIIS,
— HOMHHAJIEHBIN TOK PACICTIHTEIIS;
— KPaTHOCTH YCTaBKU TOKA OTCEYKH PACICTIUTEINS MAKCHMAaIbHOTO TOKAa K HOMHHAIBHOMY TOKY PacICIUTEN;
— KpaTHOCTh YCTaBKH TOKa MEPErpy3Ku K HOMAHAJIBHOMY TOKY PacLIeIUTes,
— Bpems cpabartbiBanus aBTomara mpu 1,51, u 6l,;
— TpenenbHast KOMMYTAIIMOHHAS CLIOCOOHOCTH BBIKITIOUATEIIS,
- MEXaHHYECKash H3HOCOCTOUKOCTb;
- KOJIMYECTBO KOMMYTALIMOHHBIX LIUKJIOB I10J] HArPy3KOH;
- TEPMUYECKAs U IJICKTPOIUHAMUIECKAsT CTOHKOCTh BBIKIIOYATEIS;
—  BHJ IIPUBOJIA;
- KOJIMYECTBO U COYECTAHHE CBOOOTHBIX KOHTAKTOB,;
- CTETICHB 3aIlUTH,
rabapuTHBIE 1 YCTAHOBOYHBIEC Pa3MEpHI,
Macca.

1.7. TEXHUYECKUE JAHHBIE ABTOMATUYECKHX
BBIKJIFOYATEJIEW OBIIETO ITPUMEHEHMNSA 1O 630 A

1.7.1. Aeromatsl cepun A3700

[MpumenstoTcs A 3alMTHI IeTied mepeMeHHoro Toka dactoro S50 ['m, HampspkeHmem mo 660 B m mocrosHHOTO TOKa
HarpsbkeHreM 10 440 B oT cBepXTOKOB, a TaKXkKe VISl [TyCKa aCHHXPOHHBIX KOPOTKO3aMKHYTBIX JBHraresieid. ABTOMATHI BBIITYCKAIOTCS
Ha HoMuHaJIbHBIE TOKH 160, 250, 400, 630 A (Tabn. 1.2 —1.14).

ToK yCTaBKH M BBIACP)KKA BPEMEHH aBTOMATOB C IOJIYIPOBOAHUKOBBIMH PACIHEHHUTEISIMA MAKCHMAJIBLHOTO TOKA MOIYT
PEryJUpOBAaThCSA B IIMPOKHUX Mperenaax. B 30HE KOPOTKOTO 3aMBIKAHHS BpeMsi CPadaThIBAHHS PETYIUPYETCS TOJIBKO IS
CEJICKTUBHBIX aBTOMaTOB B nipezenax 0,1 —0,4.

1.7.2. ABTomaThl ycTraHoBo4uHbIe cepun A3100

[IpennasHayeHs! U1 KOMMYTAllMM M 3allUTHl Lelled IepeMeHHoro Toka HampsbkeHueM 1o 500 B u mocrosHHOro TOKa
HarpsbkeHueM 1o 220 B. Otu aBroMaThl BhIycKaiich Ha Toku 10 630 A. ABTOMAaThl ¢ HOMMHAIBHBIM TOKOM Oosiee 63 A umenu
KPOME TEIUIOBBIX €Ille M JJIEKTPOMAarHUTHbIE paclenuTeNH, cpadaTbiBaBlIMe O€3 BBIICPKKM BpeMeHHW. JlaHHBIE aBTOMATBhI
OpUMEHSUTHCH B mikadax crapsix trnos ([TPY000, IT/], 059 u ap.).

1.7.3. ABTomatnbl cepuu ABM

[IpuMeHsIMCE B yCcTaHOBKAaxX Npu HOMUHaIbHOM HampspkeHun no 500 B mepemennoro m mo 440 B mOCTOSIHHOTO TOKa.
ABtomatrel Opumm paccumtaHsl Ha Toku 400, 1000, 1500 m 2000 A ¥ BBHITYCKAJNUCh B JABYX HCIOJHEHUSX: CTAllHOHAPHOM U
BBIJIBYDKHOM C BTBIYHBIMU KOHTAKTaMHU.

1.7.4. Aromatel cepun BA

ABTOMAaTHUYECKUE BBIKITIOUATed HOBBIX cepuil BA-50 ceifuac 3ameHsoT BhIKIOUaTenu ycrapermux cepuii AE3700, AE20,
ABM wu npenHasHaueHs! Ui paboThl B ceTsix nepemeHHoro a0 660 B u nocrosinHoro no 440 B Toka. ABTOMarhl ¢ HOMUHAJIbHBIM
TokoM 710 100 A uMeErOT TOJIBKO CTallMOHApHOE UcoaHeHue. [Ipu HoMuHaATBHBIX ToKax cBbinie 100 A OHM UMEIOT KaK CTallMOHApHOE,
TaK ¥ BBIABIDKHOE MCIIOJTHCHHE.



BeixmtouaTenn aBTOMATHYECKHE OJTHOTIOJTIOCHBIE THIA BA 22-77
(tabu. 1.15 — 1.17) npenHa3Ha4YeHbI U1 IPOBECHHS TOKA B HOPMATBEHOM PEXKUAME U OTKIIIOYCHHS TOKA IPH KOPOTKHUX 3aMBIKAHHUSAX U
neperpysKkax B JJICKTPUYECKUX ETsIX ¢ HOMUHANBHBIM HampspkeHneM nepemernoro toka 380 B wacroroit 50 u 60 Ity (¢ gacToToii 10
30 BIIOUCHHMIT B Yac); BBIKJIIOYATEIN YCTAHABIMBAIOTCS B )KUIIBIX U 8 IMUHUCTPATUBHBIX 3AaHHSAX.

1.15. YCJIOBUs CPABATBIBAHUSA (HECPAEATLIBAHHH)
MAKCHUMAJIBHBIX PACHEIIUTEJIEU TOKA

VcnoBus BKIIOYEHHUS

Harpesarommii Toxk,
B KPaTHOCTH K HOMUHAIIbHOMY

CocTosiHUE BBIKITIOYATENS Bpewmst narpesa

XonogHoe - -
Harperoe 1,13I, B Teuyenne 1 gyaca
Tok HecpabaTbIBaHUS Tok cpabaTsiBaHHA Bpewms Bpewms
B KPaTHOCTH K HOMHHATHHOMY TOKY cpabaTbiBaHus HecpabaThIBaHUs
1131, - - B teuenue 1 yaca
- 1,451, Menee 1 yaca -
1.16. BpeMsiTOKOBbIE XapaKTePUCTHKHU BBhIK/II0UYaTe el Tuna BA22-27
° < BpeMﬂ Cpﬁ6aTI)IBaHI/I$I TEIJIOBOI'O pacuenuTeld, C,
:E = < @
é % o W & b %) B XapaKTECPHBIX TOUYKAX
Z 253 = npu pabore [IPH TOKE OTCEYKH
E%382¢& 82 ¥ 1pHu paboTe BBIKIIOYATEIS C
= o s e = oS 5 BBIKJIFOYATEJIS C XOJIOJHOTO 1) QJICKTPOMArHuTHOI'O
EFEZEE 2R R HarpeToro COCTOSIHUS 2
s 568 23 COCTOSIHUS pacuenuTens
:C_% § e ‘é = g " IIpU KPaTHOCTSAX TOKA HATPy3KU K HOMUHAJIbHOMY TOKY pacLenuTeNs
1,13 1,45 10
He cpabarsiBaet npu
—40 P P > 2000 0,55
10...40 t < 10000
40 > 2000 > 200 0,28
55 > 650 140...5000 0,12

INpumevyanus: D Harperoe cocrostaue onpenensiercs tokom 1,13 1, B Teyenue 1 4.
ATOKy OTCEUKH DIIEeKTPOMATHHTHOTO PACIEIHTENsl COOTBETCTBYET BPeMsl CpabaThIBaHUs PACLEIIATEIs, ONPEeeMOe TOIBKO 10 HIKHEH 3eTBH BPEMSTOKOBOI
XapaKTEePUCTUKH.

1.17. IlpenenpHas KOMMYTAHOHHASI CIIOCOOHOCTH BBIKJIIOYATEJISI

HoMmuHanbHbBIH TOK Hpenensras
Homunanshoe KOMMYTallMOHHAS
MaKCUMaJIbHOTO Cosp
A Harnpsbkenue, B CIIOCOOHOCTH
PAaCLCHHTC]I TOKd, BBIKJIIOYATENIS, KA
10 1,0
16 220 0,93...0,98 15
25; 32; 40 0,85...0,9 3,0
10 0,5
16 380 0,93...0,98 0,75
25; 32; 40 1,0

Beikmrouatenn aBromaruueckue cepur BAS1-25 (tabn. 1.18 — 1.22) npenHa3HadeHbl IS NPOBEAEHHMS TOKa B
HOPMaJILHOM PEXHME B DJIEKTPHUYECKUX LIEIsIX HanpsbkeHueM o 660 B nepemennoro toka wacroroi 50 u 60 'y u 1o 380 B
nepemerHoro toka yactotor 50, 60 u 400 ' At 3alKMTh JSKTPUICCKUX IETel OT TOKOB MEPErpy3Kd U TOKOB KOPOTKOI'O
sambikanus (BA51-25); st mycka, OCTAHOBKH U 3alIMThI ACHHXPOHHBIX IBUTATENEH OT TOKOB MEPErpy3KH U TOKOB KOPOTKOTO
sampikanus (BAS1I'25), a Tarke Ui ONMEPaTUBHBIX BKIIOYCHHUI W OTKIFOYCHHH YKa3aHHBIX wLenei ¢ vactorod no 30
BKJIIOYEHUH B Yac.

Beikitouatenun apromarnueckue tunos BA51-37, BA52-37 (tabn. 1.23 — 1.25) npeanasHadeHsl is IPOBEICHUS TOKA B
HOPMAJIBHOM PEXHME M OTKIIOYEHHS TOKa IMPHU KOPOTKUX 3aMBIKAHHSX, IMEPErpy3kaXx M HEIOMYCTHMBIX CHHKEHHSAX
HAMpsUKEHMS, a TakKe Ul HEYacTHIX (M0 6 B CYTKH) ONEPAaTHBHBIX BKIIOYEHHH W OTKIFOUCHHH BIIEKTPUUECKHUX IETei.
JlomyckaeTcst HCIOIIb30BATh BBIKITFOUATEIH JJIsI IPSMbBIX MYCKOB U 3aIIUThl ACHHXPOHHBIX 3JICKTPO/IBUTATEIICH.



1.20. BpemsaTOKOBbBIE XapaKTePUCTHKH BBIKJII0OYaTe el Tuna BA51-25

Bpems cpabaTbiBaHUs TEMIOBOIO PacLENUTes, C,
= < © B XapaKTEPHBIX TOYKAX
% E g d;){ 8{ 30HBI JA€HCTBHS YCTABKHU 110 TOKY cpabaThIBaHUs
5 g g 2 S 30Ha MePerpy3Ku 3JIEKTPOMArHUTHOTO PACIEIUTENIs
¥ 5Lt 7L, [ oL,
3 E 5 § § IIPU KPaTHOCTSX TOKA HATPY3KH K HOMUHAJIBHOMY
= &3 TOKY paciernutens, |/ lp
1,05 [ 1,35 5,7 76 8 11,3
45 — 2,7 7 1,1 2,9
40 He cpabatbiBaet mpu t < 6000 | — 3,6 8,5 1,6 35
XonosHoe 20 5 13 24 5
—20 85 11 3,8 8
—40 - 13 27 4,8 10
—60 14 275 4,7 9,7
45 0,48 0,86 0,28 04
40 — | 33..540 0,86 15 0,47 06
HarpeToel) 20 1 1,7 0,48 0,7
—20 _ 1,7 2,7 0,8 1,1
—40 2,2 3,6 1 1,8
—60 2,6 4 1,4 2

IIpumeuanue. H HarpeBanue npoussoaurcs TokoMm 1,051, B Teuenue 1 4.

1.21. BpemsiToKOBbIE XapaKTePUCTUKH BBhIKJIIOYaTe el Tnna BAS1I'25

Bpewms cpabaTbiBaHus TEIIOBOTO PacLENUTENs, C,
o B XapPAaKTEPHBIX TOYKAX
2 5 2
5] g s
g g =252
N s %2 EE-E
2 2 % 503 %8
2 g% FEEEE
2 § g 30HbI IEPETPY3KU X Eé z 2
g &3 ZS 8 EQ
g g 3 sgog”™
2 5y 3
8 =
O g 141,
= IIPH KPAaTHOCTSIX TOKA HArPY3KH K HOMUHAIBHOMY TOKY pacuenuress, 1/1,,
1,05 | 12 J 15 ] 6 | 7 115 [152
45 - 16 | 3
4o | He cpadarbisac - 45..17|33..12| 14 |32
Xono mpu t < 6000
oc 20 16 |34
—20 _ 25 |55
—40 3 6
—60 28 |61
IIpooonsxcenue mabn. 1.21
Bpewms cpabaTbiBaHMs TEIIOBOTO PacLENUTeNs, C,
B XapaKTEPHBIX TOUKaX
= &
= o
51 g > =
= | E TELE
= L §9) ESEE=¢8
g 2% ZEEEE
2 S ¥ 30HBI IEPETPY3KH NE5Z28
2 g 5 25889
= g8 g8 55 =
2|k :
s s
O o 141,
TpH KPAaTHOCTSIX TOKA HArpy3kH K HOMHHAIHOMY TOKY pacuenutens, I/l,,
1,05 | 12 J 15 ] 6 | 7 115 [152
- 0,28 0,34
40 >1800 [30...200[10..34] - | - [ 0331036
Har;l)eTo 20 034 |04
e” —20 _ 048 [0,55
—40 05 |0,56
—60 0,54 | 0,6

IIpumevanue. H Harpesanwue npousBoaurcst tokom 1,05 |, B Teuenne 1 4.




1.22. IlpenenpHasi KOMMYTAMOHHASI CIIOCOOHOCTH BBHIKJIIOYATEJISI

= Llerb mepeMeHHOro TOKa (AeHCTBYIOMIEE
= % = HoMmuHanbHBIN TOK MAaKCUMAJILHOTO 3Ha‘IeHI/IC) npu BI/IZ[ MaKCHUMAJIbHOT'O
= @ CreneHb 3alUThI _
=3 pacuenurens Toka, A c0os ¢ = 0,7+0,05 u HanpsHKeHUH pacuenuTens Toka
m =
380 B 660 B
03;04; 0,5, 06; 0.8, 1,0; 1,25; 1,6; 20; L5 1,5 DUCKTPOMATHHT bl
_ 2,5: 3,15 4,0; 5,0; 6,3 20 QHGKT‘pOMaFHHIHLII/I "
BA51-25 ) TEIIOBOM v
8,0 2,0 DIIeKTPOMArHUTHBIN U
P54 10,0; 12,5 25 TETLIOBOH,
1PO0, 1P20 . . 3,8 3JIEKTPOMAarHUTHBIN
= 16,0; 20,0; 25,0 20 12
P00 0,3; 04, 0,5;0,6; 0,8; 1,0; 1,25; 1,6 3,0 3,0
1P20 2,0; 2,5; 3,15; 4,0; 5,0; 6,3; 8,0 15 15 DJeKTPOMAarHUTHBIN U
BASII2S 1P54, 10,0; 12,5 20 2,0 TEIUIOBOM
1P0O, 1P20 i . 3,0 20
= 16,0; 20,0; 25 20 12
1.25. IlpenenpHasi KOMMYTAMOHHASI CIIOCOOHOCTH BBIKJIIOYATEJISI
Homunansaoe Tpenerenaz
Tun KOMMY TallHOHHAs
Pon Toka u HaIpspKeHUe
BBIKITFOYATE N COS ¢ T, MC CIOCOOHOCTH
94acToTa CeTH | IIABHOM LeNH,
st B BBIKITFOYATEIS, KA, B
mukie O-I1-BO D2
3)
P i —
BA51-37 I .
. OCTOSIHHBI 220 _ 10 40
3)
i - P
BAS2-37 I .
. OCTOSIHHBI 440 _ 10 85

Mpumeuanus: D Ipesenbuas KOMMyTALHOHHAs CIOCOGHOCTH TPH TOJAYE
HAINpPsHKEHHs. OT UCTOYHHKA MUTAHHUSA CO CTOPOHBI BEIBOJAOB 1, 3, 5 B KOMMYTaIlMOHHBIX
mukinax O—I1-BO cootBeTcTBYIOT YyKazaHHOI B Tabmuie, rae [1 —maysa, pasras 180 c.

2 Tlpn momBoze NMTaHHS CO CTOPOHBI BHIBOZOB 2, 4, 6 mpexeibHas
KOMMYTAI[FIOHHAsl CIIOCOOHOCTH BBIKIIOUaTeneil Ha S50 % MeHble BHIIIEIPHBEICHHBIX
3Ha4YCHUIl.

3 IpuseseHo AeHCTBYIONICE 3HAUCHHE CHMMETPUUHON COCTABIISIOIEH TOKA.

1.7.5. ABTomaThI cepun " DJIEKTPOH"

Ipenna3xaueHs! 1yt pabOTHI B 3JICKTPOYCTaHOBKAX MepeMeHHOro Toka yactoToi 50 I'n Hanpsikernem 1o 660 B u mocrostHHOrO
Toka HanpsbkeHreM 110 440 B aist aBTOMaTHueCcKOro OTKJIFOUSHHMSI CUIIOBBIX 3JIEKTPUYECKHUX Hened npu peakux K3, HenomycTumbix
neperpys3kax, Uil HEYacThIX KOMMYTALMH IPH HOPMaIbHBIX pexnmax paborsl. Beimyckatorcs Ha Toku ot 800 mo 5000 A B
CTaI[IOHAPHOM U BBIJIBIPKHOM HCIIOJIHEHUSIX.

Pene MakcuManbHOW TOKOBOW 3aIUTHl MMEET HYETHIpe yCTaBKU 1Mo BpeMmeHu: MrHoeHHO; 0,25; 0,45; 0,7 cexynmel. Mmeercs
HE3aBUCHMBIA pacuenuTesb U JUCTAHIIUOHHOTO OTKIFOYCHUA.

1.8. KOHTAKTOPBI

KonTakTop — 3TO JIBYXIO3MLMOHHBIM KOMMYTAallMOHHBIM ammapar ¢ caMOBO3BpaTOM, IpeJHa3HAuYeHHBIH JJIS 4acThIX KOMMYTAallHii
TOKOB, HE NPEBBILIAIOIINX TOKU MEPEerpy3Ku, U MPUBOAUMBIN B aelicTBUEe npuBoaoM. IlpeaHasHaueH A AUCTAHIIMOHHOI'O BKJIIOUEHHS U
OTKITIOYCHHS CHJIOBBIX IENel MEPEeMEHHOI0 M TOCTOSHHOro Toka HampsbkeHneM 10 1000 B. KoHTakTopwsl NpUMEHSIOTCS Takke B
YCTpOICTBaX ABTOMATHYCCKOIO BKJIIOYCHHS PE3EPBHOrO TNHMTaHHWsA B ceTsax Hampsbkennem g0 1000 B. TlapameTpsl KOHTakTOpOB
MepeMEHHOr0 U nmocTostuHoro Toka cepuii KT, KTTI, MK, KM nausi B [2].

1.9. MATHUTHBIE ITYCKATEJIU

MarHuTHbBIA IycKaTellb — 3T0 KOMMYTAIMOHHBIN ammapar s MpsSMOro Iycka, OCTAHOBKM W 3alllUTHI dJeKTponpurarencii. Hamboree
PacIpoCTpaHEHbI CEpUU ITyCKaTeNe ¢ KOHTAaKTHOU cUcTeMOol U anekTpomarHuTHeM npusojom: 1IME, IIMA, 1A, I1BH, IIMJI. B Hacrosmee
BpeMs1 IS JIBUTATeN e ¢ HOMUHABHBIM TOKOM J10 40 A BKITIOUHMTEIBHO CIICAYeT MPUMEHATh yckarenn cepun [IMJI, s neurareneii Ha 63 A u
Gostee — myckarenu cepur [IMA. XapakTeprcTHKH MATHUTHBIX [TyCKaTelel IEPEMEHHOTO U IIOCTOSHHOIO TOKA IIPUBEIEHBI B [2].

1.10. PYBMJIBHUKIN U PA3BEAMHUTEJIN

PyOuIbHUKH TIpeHA3HAYEHBI UIi HEABTOMATHYECKOTO BKIFOYCHHS W OTKJIFOUCHHS IIETed MEPEMEHHOTO U TOCTOSHHOTO TOKa
HanpspkenreM 1o 660 B. OHu u3roraBimBaroTCs NpPEeMMYLIECTBEHHO Ha HOMHHanbHble Toku 25, 100, 250, 400, 630 u 1000 A.



Haubonee pacnpocrpanenst pyounsauku cepuii: P, Pb, PIIb u PIIL. Bykssl o6o3HauatoT: P — pyOuneauk, Pb — pyOmisHuK c
6okoBoii pykositkoii; PIIb — pyOuinbHUMK ¢ NpuUBOJOM OOKOBBIM pbluakHbIM; PIIL] — pyOMJBHUK C TPUBOAOM LEHTPAIbHBIM
PBIUaXKHBIM.
PyOWJIBHMKH BBIYCKAIOTCS OJHO-, OBYX- M TPEXIONIOCHBIMH C MEPEAHHUM HWIIM 3aJHAM [PUCOCIUHEHHEM MNPOBOAOB (UIKH).
Py6I/IJ'II>HI/IKI/I C OTKPBLITBIMU HOXaMH (683 AYTroraCUuTCJIbHBIX KaMep) Ha3bIBAIOT PA3bCAUHUTCIIAMU. OHH 0OBIYHO npeaHa3sHa4YCHbl JIid
CO3/1aHUsI BUMMOTO pa3pbiBa Hemnu. Passeaunurenu Hooil cepun PE19, paccuntannbie Ha Tok 1000 A 1 Bhlile, IpuBeACHSI B [2].

1.11. BJIOK "ITPEJOXPAHUTEJIb-BBIKJIFOYATEJIB"

JlaaHbIi 670K mpencTaBisieT codoil TpexdazHplli KOMMYTAIIMOHHO-3aIIUTHEIN anmapar ¢ HOMHHaIbHEIM TokoM 10 1000 A ¢ aBoitHBEIM
pa3pbIBOM emnwy, BBITIOJTHEHHBIH COBMECTHO c MIPUBOIOM B OJTHOM KOHCTPYKTHBHOM JJIeMEeHTe.
B ammapare tuna BIIB BKmoueHHMe M OTKIIOYEHHE OCYMIECTBISETCS IAaTpOHaMH mnpenoxpanutenedl tuna ITH-2, BMOHTHpOBaHHBEIMH B
PBIYQKHBIN TIPUBO/.

2. BAIIUTHASI ATITTIAPATYPA
2.1. TPEBOBAHNA K 3AILIMTHBIM AIIIIAPATAM

3ammra cereil Hanpspkernem 10 1000 B ocymiectBisieTcss B LeNsiX OrpaHUUuEHUs] Pa3MEPOB ITOBPEXKACHHS 3JIEKTPOYCTaHOBOK
IpY BO3HHMKHOBEHUH HEHOPMAaJIbHBIX PEKMUMOB paboThl. Hanbosee pacrnpocTpaHeHHBIME BHAAMH HEHOPMAJIbHBIX PEKUMOB pabOThI
ABJAKOTCA KOPOTKHUE 3aMbIKaAHUA MCKAY (1)338.MI/I, O[lHO(l)aSH])le KOPOTKHE 3aMbIKaHHUA B CETIAX C 3a3eMJICHHOM HeﬁTpam)}o HJIn
3aMBIKaHHS Ha 3eMJII0 OHOW U3 (ha3 MpH N30JMPOBAHHON HEHTpaIH, a TAaKKe MEePEerpy3KH, CO3/1aBacMble IIOTPEOUTEIISIMHU.

B kxauecTBe OCHOBHBIX armaparoB sl 3amuThl cereld HampsbkeHueM 1o 1000 B mpuMeHSOT npenoxXpaHuTeNy C IUIaBKUMHU
BCTaBKaMH M aBTOMATHUYECKHE BBIKJIIOYATEIH. ATIApaThl 3alIUTHI 10 CBOEH OTKIIIOYAIONIEH CIIOCOOHOCTH JOJKHBI COOTBETCTBOBAThH
MaKCHMaJIbHOMY 3HaueHHIO Toka K3 B Hauase 3alUIaeMoro y4acTka aIeKTpruIecKoii cetu [1].

3ammra oT TokoB K3 HOMKHA OCYHIECTBIATHCS C HANMEHBIIMM BPEMEHEM OTKIIOUEHHS W ¢ OOecredeHHeM TpeOOBaHUS
cenekTuBHOCTH. [Ipn 3TOM 3ammTa HOMKHA 0OecrieunBaTh OTKIIIOYEHHE TMTOBPEXACHHOTO y4yacTka cetu npu K3 B KoHIEe ero: ogHo-,
IByX- 1 Tpex¢azubix K3 B ceTsx ¢ riryxo3a3eMIIeHHOMH HEWTpaliblo, IByX- U Tpexda3Hbix K3 B ceTsaX ¢ M30JIMPOBaHHOIT HEUTPAIIBIO.

HanexxHoe oTKIIFOUEHHE TOBPEXKICHHOTO YJacTKa CETH 00eCeunBaeTCs, €CIM OTHOIIEHHE HAMMEHBINETro pacdeTHOro Toka K3
HOMHHAJIBHOMY TOKY IUIABKOW BCTaBKHM NPEJOXPAHUTENS WM PAaCLENUTENs] aBTOMAaTHYECKOTO BBIKIIOYATENsT OyneT He MeHee
3HA4YCHUs, yKazaHHoro B [ 1].

HomunanbHbIE TOKH MJIABKUX BCTaBOK npeuoxpaHMTeﬂef/i U TOKH Cpa6aTbIBaHl/Iﬂ aBTOMATUUYECKHUX BBIKIIFOUATEICH JOJIKHBI 6bIT])
MHWHHUMAJIBHO BO3MOXHBIMHU U BblGl/IpaTbCH 0 paCUCTHBIM TOKaM Harpy3Kd TaKUM o6pa30M, '-ITO6I)I 9TH anmnaparbl HE OTKJIIOYaJIn
MTUTaHUE DJIEKTPOIPUEMHHUKOB IPH KPAaTKOBPEMEHHBIX IEperpy3Kax, HalpuMep IpH 3aIlyCKe 3JIeKTPOABUTaTeNed MM BKIIOYEHHN
peoOpa30BaTEIbHBIX arperaTos.

B psge cinydaeB HeoOXommMa 3amIuTa CeTed OT BO3MOXKHOW JUIMTENBHOW IEPerpy3kd, KOTOpas MOXKET BO3HHUKHYTH IIPH
Pa3INYHBIX OTKIOHEHHUSX TEXHOJIOTHYECKOTO MPOIIECca OT PACYETHOTO WM TIPH HEHOPMAJIBHBIX PEXMMax pabOThI CETH.

DJIEeKTPUYECKHE CETH BHYTPH ITOMEIICHMH, BBIIOJIHEHHBIE OTKPBHITO NPOJIOKCHHBIMH TPOBOJHHKAMH C TOPIOYEH HapyXKHOU
000JI0YKOM WIIN U30JIALMEH, JOIKHBI OBITh 3aIIUINEHBI OT MEPETPY30K C TEM, YTOOBI IPEIOTBPATHTH BOSHUKHOBEHHUE TT0KAPOB B 3TUX
MIOMEILEHUAX BCIEACTBHE INEPErpeBa IMPOBOJOB M BO3MOXKHOTO 3aropaHus H30isinuu. Kpome TOro, IOMKHBI OBITH 3AINUIIEHBI OT
MIEPETPY30K CETH BHYTPH IOMEILICHUI. OCBETHTENBHBIC CETH B JKWIBIX M OOIIECTBCHHBIX 3/IaHMAX, B TOPTOBBIX IOMELICHUSX,
Cﬂy)Ke6H0'6bITOBI)IX MMOMCHICHUAX TPOMBIIIJICHHBIX Hpe}alHHTHﬁ, BKJIO4YasA CETU AJIsL 6]:-ITOB])IX 1 MEPEHOCHBIX 3JICKTPOIIPUEMHHUKOB
(‘laﬁHHKOB, XOJIOAWJIBHHUKOB U T.H.), a TaKKE B IMOKApPOOIAaCHBIX 30Hax, CUJIOBBIE CETU Ha MPOMBIINIICHHBIX NPCANPUATUAX, B KUIIBIX
n 06meCTBeHHle 3aHUAX, TOProBbIX MOMEIIECHUAX — TOJIBKO B TEX ClIy4dasaX, Korjga 1o yCJIOBUAM TEXHOJOTHYCCKOTO Impouecca Uin
10 PEXXUMY pabOThI CETH MOKET BOSHUKATh JUIMTENIbHAS TIEPETpy3Ka NPOBOIHUKOB; CETH BCEX BUJOB BO B3PHIBOOIACHBIX 30HAX.

B cersx, 3amminaeMbeIx OT MEperpy3oK, anmaparbl 3allUThl 10 OTHOIICHHWIO K JUTUTEIBHO JIOMYCTHMBIM TOKOBBIM Harpy3kam
IIPOBOJHUKOB JOJDKHBI IMETh KPaTHOCTb, HE IPEBBIIAIONIYI0 3HAYEeH I, YKa3aHHbIX B [1Y 3.

2.2. MECTA YCTAHOBKU 3AIIUTHBIX AITTIAPATOB

ATmaparsl 3aIlUThl JOJKHBI YCTAHABIMBATHCS HEMOCPEACTBEHHO B MECTaX MPHCOCTMHCHHS 3AlIUIIACMBIX MPOBOJHUKOB K
muTaromei JuHud. [IprdeM ux ciemyeT pacrmoaraTh M0 BO3MOXKHOCTH B JIOCTYIHBIX JUISI OOCITYXKHBAHHUS MECTax Tak, 4YTOOBI ObLia
HUCKJIFOUE€HA BO3MOXXHOCTh UX MEXaHHUYCCKUX HOBpe)K}IeHl/II\/’I 1 1IpU ONCPUPOBAHNU C HUMU WM MPU HUX HeﬂCTBHH 6])1.]'[8. HUCKIIFOYCHa
OMACHOCTH TSl OOCITY)KHUBAIOIIETO IEPCOHANA H BO3MOXKHOCTh MOBPEKACHHS OKPYKAOIIHX MPEIMETOB.

[Tpu 3amuTe ceTell MpeaoXpaHUTEISIMU TOCIIEAHIE JO/DKHBI YCTaHABIMBATHCS HA BCEX HOPMAJIbHO HE3a3€MIICHHBIX IOJIIOCAX
i (azax. YCTaHOBKA MPEIOXPAHUTENEH B HYJIEBBIX paboUYMX MPOBOIHMKAX 3anpeniaetes. [Ipu 3amure cereil ¢ rryxo3a3eMIIeHHOM
HEUTPaIbl0 aBTOMATUYECKUMH BBIKITIOUYATEIIIMH PACIEIUTEN UX JIOJDKHBI YCTAHABIMBATHCS BO BCEX HOPMAJIbHO HE3a3eMJICHHBIX
MPOBOIHKKAX. [Ipy 3ammTe ceTell ¢ M30JMPOBAHHOW HEWTPANBIO B TPEXIPOBOIHBIX CETAX TPeX(asHOro TOKA W ABYXIPOBOIHBIX
CeTsX OMHO(A3HOTO WIM TIOCTOSHHOTO TOKA JOITyCKAETCS YCTAaHABIMBATH PACIENHTENN aBTOMaTOB B JBYX (hasax IIpH
TPEXTIPOBOIHBIX CETAX U B OAHOM (hase (mosroce) Mpr IBYXIPOBOIHBIX CETSX.

He momyckaercst ycTaHABIMBATH almaparhl 3alllAThl B MECTaX MPUCOCANHEHHS K MHUTAONICH JIMHAN TaKWX IICTIeH yIpaBIeHHs,
CHTHAITM3AIIMA U M3MEPEHUsI, OTKIIIOYEHHE KOTOPBIX MOKET MOBJEYh 3a COOOW OMacHBIe MOCIEACTBHUs (OTKIIOUCHHE MOMXKAPHBIX
HACOCOB, BEHTHJIITOPOB U T.I.). Bo BCeX ciiydasx Takwe IEIH IOJKHBI BBITOIHATHCS POBOAHUKAME B Tpy0ax M HMETh HETOPIOUYIO
o6oouky [1].

2.3. BBIBOP ITPEJIOXPAHUTEJIEN 1 UX TIJIABKMX BCTABOK

Bbibop mpenoxpaHuTeneil ¥ MX IUIABKUX BCTABOK MPOM3BOIMTCS MO JBYM KPUTEPHSM HAa OCHOBE TEXHHYECKHX YCIOBHU H
Karaiuoros [2, 3].

1. Homunansusie Toku mpemoxpanureis (l,,) u maBkoi BcTaBkH (l,,) He TODKHBI OBITH MEHBINE MaKCHMMAaIbHOTO pabodero
TOKa HEeNH (| psg):



IHrlZIpaﬁ'IHBZIpa6' (21)

3a MakcUMaJIbHBIH paboumii TOK B pacueTax MpUHUMAETCS:

a) IUIsL OJHOTO JJIEKTPOIPUEMHHIKA — €r0 HOMHHAIBHBIM TOK, KOTOPBIA YKa3bIBA€TCSl B ACIMIOPTHBIX TaHHBIX WM OIPEICISCTCS
10 CIEIYIOUNM (hopMyTIam:

— I ABUTaTels
P,1000

H '
Jau, cose-v
rae P, — HOMHHAJIbHAS MOIIHOCTG aBuraress, KBt; U, — muHeliHoe HanpsbkeHue, B; COS ¢ — HOMHUHAIBHBIH KO3 GHUIIMEHT MOIIHOCTH;

v — KIIJ] aurarens;
— 15 TpeoOpa30BaTeNIbHBIX YCTAHOBOK, CBAPOYHBIX MAIIIMH M aIlllapaToB

| _ S 1000
oVa,

H

rae S;; — macmopTHast MOITHOCTH MUTAIOIIETo TparnchopmaTopa, KBA;
— JUISL OCBETUTEIILHBIX YCTAaHOBOK
S P2, + Q2

I OCB OCB 0OCB

= - ’
V3.U, V3.U,
rae Py, — aKTUBHAs Harpy3Ka ocBemmeHus, Br; Q,.; — peakTHBHAs Harpy3ka OCBEIICHUS, Bap;
6) Ui TPYMIBI SJIEKTPONPUEMHHKOB C YHCIOM He 0ojiee TpeX — pacuyeTHBIA TOK, PaBHBI CyMME HOMHHAIBHBIX TOKOB
3JIEKTPOIIPUEMHUKOB

Ipa6 = |p = IH1+ IH2+ IH3'
B) JUIS TPYIIITBI SJIEKTPOIIPUEMHUKOB C YHCIIOM GoJjiee Tpex
—paC‘{eTHbIﬁ TOK, y’-Il/ITI)IBaIOH_ll/Iﬁ HECOBINAACHNE MAaKCUMYMOB HArpy3Kku 3JICKTPOIIPUCMHUKOB

Ip:KHMZIHK’

rie ZIHK — CyMMa BCeX HOMMHAJIbHBIX TOKOB 3JIEKTPONPHEMHHUKOB rpymibl; Ky, — K03((GHIHMEHT HEeCOBHNAaIeHNsI MaKCHMyMOB

Harpy3kd. JUIs 9JIEKTPOIPUEMHUKOB MPOMIIPEANPUATHI OH u3MenseTcst B npenenax K, = 0,85...1,0. MoxkHO TakXe HUCIOIb30BaTh
METOJIMKY, M3JI0KEHHYIO B [2; 7].

2. Bo u30exaHue YpEe3MEPHOro IIeperpeBa IUIABKUX BCTABOK, OKHMCIEHHMSA WX IMOBEPXHOCTH, OBICTPOrO CTApeHHs ClEdyeT
YUYUTHIBATE MUKOBBIE TOKH JABUTATENICH MM TEXHOJIOTHYECKON HArPY3KH IO YCIOBHIO

> e 2.2)

rjae o — KO3 OUUUEHT TIKECTH ITyCcKa; |y — TMKOBBIN TOK 3JIEKTPONPUEMHHUKOB.
B 3aBrcHMOCTH OT 4KcIiIa 3JIEKTPOIPHEMHHUKOB ITMKOBBIM TOK ONPEIENSETCs CIIeLYIOINM 00pa3oM:
— JUISl OJHOT'O DJICKTPOIPHEMHHKA

DI (] Kn — KpaTHOCTB ITYCKOBOI'O TOKa,
— JIJIs TPYTIIBI AJIEKTPOIIPUEMHHUKOB YHCIIOM HE 0oJiee Tpex
Inm( = IH1+ IH2 + Inycxmax ’
rae lyi, |2 — HOMMHANBHBIE TOKH JIBYX 3JIEKTPONPHEMHHKOB; | yyex max — HAMOOJIBIINIA ITyCKOBOI TOK TPETBETO NIEKTPONPHEMHHMKA;

— JIJIs TPYTIIBI AJIEKTPOIIPUEMHHUKOB YHCIIOM 00JIee Tpex
I

rae |, — pacyeTHBIN TOK Beel rpymmsr; K, |, — KOO PHUIMEHT UCIIONB30BaHUS U HOMHHAIBHBINA TOK JBUTATEINs, ISl KOTOPOTO B3AT
HauOOJIBIIAN TTyCKOBOH TOK.

[Mpu HeGONBIIONH YacTOTE MYCKOB JBUraTelic U OBICTPOM MX pasroHe (MeHee IBYX CEKYHI) MPUHHMAIT o = 2,5. DT0 00BIYHO
XapakTepHO IS yCIOBU paboThl GOJBIIMHCTBA dIIEKTpoaBHUraTesei. [Ipi GONBIION YacToTe MyCKOB U [UTHTEIBHOCTH pasroHa Goee
IBYX CeKyHn mpuHMMaercs oo = 1,6...2,0. D10 XapakTepHO, HalpuMep, JUIA JBUTATENEH MOABEMHBIX KPAaHOB WM JBHIaTesEeH,
COETMHEHHBIX ¢ MEXaHU3MaMH, CO3MAOIIMMH TIPU ITyCKe OOJIBIITON MOMEHT COTIPOTHUBIICHHUS Ha Bajly JBUTATEIIS.

Mo HaubosbIIeMy TOKY 13 ycinoBmii (2.1) u (2.2) BeiOnpaeTcs HOMHHAIBHBIH TOK TUIaBKOM BCTaBku (Tabi. 2.1, 2.2).

B cootsetctBuu ¢ ITVD [1] BoiOpaHHbIe TIIaBKHE BCTABKH JOKHBI OBITH IPOBEPEHBI TI0 HECKOIBKHAM YCIIOBHSIM.

1) TTo ycoBHIO CENEKTUBHOCTH UX paboTsl (puc. 2.1).

MK Inycxmax +(Ip_kHIH)’

liin2
il B CEE
-- =3+

PHUC. 2.1. CXEMA PACHOJIOKEHUSA IPEJOXPAHUTEJIEN



CeneKTHBHOCTh pabOThI INIABKMX BCTABOK OY/ET BBIMOJIHSTHLCS, €CIM MEXAY HOMUHAJIbHBIM TOKOM IUIAaBKOWH BCTABKHU I'OJIOBHOTO
yuactka ceTH (ly,) M HOMHHAJBHBIMH TOKAMH IUIABKUX BCTABOK HA OTBETBICHUSX K mOTpeOUTENsM (l.;,) BBIICPIKHBAIOTCS
OlIpeieNIeHHbIe COOTHOLICHHS.

[TpoBepKy IUIaBKHX BCTABOK 10 YCJIOBHIO CEIEKTUBHOCTH CJICYeT IIPOBOIUTH IO THIOBBIM BPEMATOKOBBIM XapaKTEPUCTUKaM t
= f(1) ¢ yueToM BO3MOKHOTO pa3zdpoca peanbHbIX XapaKTePUCTHK MO JAHHBIM 3aBOIOB-H3TOTOBHUTEICH.

COOTHOWIEHUSI MEXIY TOKAMH |yp U |y, OOECTICUMBAIOLIE CEEKTUBHOCTD PA0OTHI NMPEJOXPAHUTENEH, 3aBUCST OT BEITHMYMHEI
TOKa KOPOTKOro 3ambikaus |.. B mmreparype [3] mpuBomurcs Tabiuia HOMHHAIBHBIX TOKOB IOCIICIOBATEIBHO BKIFOYEHHBIX
IUIaBKHX BCTABOK, OOECICYMBAIOIIMX HAJEKHYIO CEIEeKTHBHOCTh IPU Pa3IMYHBIX TOKaxX KOPOTKOTO 3aMbIKaHHWsS B Hauaje
3alIMIIAEMOro yyacTka ceTH. [IpuoinkeHHO MOXKHO CUUTATh, YTO MPEAOXPAHUTENN pabOTaIOT CEIEKTUBHO, €CIIM HOMHHAIIBHBIE TOKU
IJIABKHX BCTABOK OTJIMYAIOTCS MO [IKAJIe HOMHHAIBHBIX TOKOB (Tabi. 2.1, 2.2) He MeHee YeM Ha JIBe CTYIEHH.

2.1. IlapameTtpol npegoxpanuteieii Tuma ITH-2

IIpenenbHbli TOK OTKIIOUEHHUS,
Tun HomunaneHbIN TOK, A HomunaseHbie Toku KA, TIpH HANPSHKEHUN
IIaBKUX BCTaBOK, A

380B 500 B
HITH-2-60 60 6, 10, 15, 20, 25, 30, 40, 60 10 -
[TH-2-100 100 30, 40, 50, 60, 80, 100 100 50
ITH-2-250 250 100, 120, 150, 200, 250 100 50
ITH-2-400 400 250, 300, 400 40 25
[TH-2-600 600 400, 500, 600 25 25

2.2. IlapameTtpsnl npeaoxpanuTeeii Tuna I[MP-2

IIpenenbHbI TOK OTKIIIOYEHHUS, KA,
Tun HomuHanbHbIH TOK, A HommnaisHbie Toku [pH HAIPKCHIN
IUIaBKUX BCTaBOK, A
380B 500 B

I1P-2-15 15 6, 10, 15 8 7

I1P-2-60 60 15, 20, 25, 35, 45, 60 4,5 3,5
I1P-2-100 100 60, 80, 100 - -
I1P-2-200 200 100, 125, 160, 200 11 10
I1P-2-350 350 200, 225, 260, 300, 350 13 11
ITP-2-600 600 350, 430, 500, 600 23 -
I1P-2-1000 1000 600, 700, 850, 1000 20 20

2) ITo ycnoBHIO 1yBCTBUTENBHOCTH. [IpH 3TOM HODKHO BBIMOIHSATHCS. COOTHOLICHHE
Lo/ 1 = 3(4), (2.3)
rae |, — MUHUMAITbHBIA TOK 3aMBIKaHHs Ha KOPITyC MJIM Ha HYJICBOH 3alllUTHBIA IPOBOIHUK B KOHIIE 3aIllMIIAEMOr0 y4acTka (4 — ayist
B3PBIBOOIIACHBIX 30H).
3) Io ycnoBuio 3ammimaemMoctd. [IpoBepka OCYIIECTBISETCS IO COOTHOLICHUIO

s <Kl o s (2.9

rae |y — MOMyCTHMBINA TOK TPOBOAHMKOB, A; K — KpatHOCTh, ykaszanHas B I1VD; k = 0,8 — mis mpoBOTHHUKOB C PE3HHOBOW H
aHaHOFH‘lHOﬁ 110 TCIIJIOBBIM XapaKTepI/lCTI/IKaM HSOHXHHeﬁ, HpOJ’lO)KeHH]:-IX BO B3pblBOOHaCHle HpOI/l3BO[lCTBeHHI)IX HOMelIleHI/IHX; k =
1,0 - TO xKe JItic: HEB3PBIBOOIACHBIX [IOMEILEHUI;
k = 1,0 — nns kabeneit ¢ GymMakHO# H30IsIMEd BO Beex ciydasx; K = 3,0 — s cereid, 3amuminaemMpix Toibko oT K3 1 He TpeOyrommx
3aIUTHI OT MEPETPY30K.

Ecmu B 3amumraeMoii peToxXpaHUuTeNsIMHA CETH YCTaHOBJICHB MATHUTHBIC ITyCKATENIN WIM KOHTAKTOPBI, TO JUIS UCKITIOYCHUS UX
OTITyCKAaHUS HM3-32 CHIDKCHHS HAIPSDKEHHSI NPU KOPOTKUX 3aMBIKAaHUSX IUIABKAas BCTAaBKA IPEIOXPAHUTENS OJDKHA MEPEeroperh 3a
Bpems t = 0,1...0,2 ¢ mpu moBpexIeHHH B HamboJee yNAIEHHONW TOYKE CETH. JTO YCIIOBHE OOeCHeunBaeTCs IMPH BBHIIIOJHEHUU
COOTHOILIEHUS

I min / 1 4s = (10-15). (2.5

HB —

Hapmexnas pabora mpemoxpaHuTeNed ¢ KannOpOBaHHBIMH IUIABKHMH BCTaBKAMH M BBICOKAas IpeAeibHAs OTKIOYAOIIAs
CIIOCOOHOCTh ~ IO3BOJISIIOT ~ NPUMEHSATh WX U 3alluThl  ceTeil B OONBIIMHCTBE  ClydaeB 0e3  OrpaHHYCHUA.
K wux JocToMHCTBaM ClieflyeT OTHECTH CPaBHHUTENBLHO HEOOJBLIYI0 CTOMMOCTb, MpPOCTOTY YycTpoiictBa. Henocrarkamu
NpeIOXPaHUTENICH SIBISIOTCS HEOOXOAMMOCTb 3aMEHBI IUIaBKMX BCTaBOK IIOCIE HMX MNEPErOopaHus, a TaKkKe HEYCTOHYMBOCTh HX
3aLUTHBIX XapaKTEPUCTUK.



IPUMEP BbIBOPA ITPEJIOXPAHUTEJIA 1 EI'O IIVIABKOM BCTABKHA

3aoaua. Bribpars IPEIOXPAHUTEND K IIBUTATEITIO, IS KOTOPOTO IMeeEM:
P, =28«BrT; U, =380 B; K, =5; n=0,89; cos¢ =0,9.

ITyck aBUraTesst OCymiecTBIseTCs 6€3 Harpysku, T.e. o = 2,5 [6].

Peuienre. PacueTHBIM TOKOM y4acTKa CETH SIBJISETCS HOMUHAIBHBINA TOK JIBUraTess
|- P, _ 28-1000 _531A.

VU, cose-n  +/3-380-0,89-09
I[TycKOBOU TOK JBUraTesis OMPEENSETCS 10 COOTHONIEHUIO
| =K, =5531=2655A.

MyCK

Bri6upaem 1maBkyio BeTaBky 1o yciaosusM (2.1) u (2.2).
. >531A; | .>1,./25=1062 A .

HB = HB IyCK

Mo Ta6u. 2.1 BeIOMpaeM CTaHAAPTHYIO IJIABKYIO BCTABKY ¢ HOMUHAJIbHBIM ToKOM 120 A. Iyt matpoHa npegoXpaHuTes J0IKHO
OBIT |, > |,. [TpuHrMaem npenoxpanutens tuna [TH-2-250 ¢ miaBkoit BcraBkoit 120 A.

HpeﬂHOHO)KI/IM, 4YTO MOABOJ NHUTAHUA K ABUTATCIIIO OCYIIECTBJIACTCA TPEMA OAHOKWIbHBIMH Ka6eﬂHMI/l, MPOJIO)KECHHBIMU B
oxHoit Tpy6e. Torma mo [1] mist ceuenns 16 Mm? nmeeM |, = 60 A. 60 A > 53,1 A. CeTh IpOK/IaABIBACTCS BO B3PHIBOOE30NACHO
30HE, 3alMTa OT Meperpy3ku He Tpedyercs. Toraa TOMKHO BBIMOMHATHCS YCIOBUE |y / |40n < 3. TpoBepsiem: 120 : 60 = 2; 2 < 3 —
YCIJIOBHE BBITONHSETCS. [10 yCIOBHIO 9yBCTBUTENBHOCTH: |y min / 1,y > 3. ClleoBaTensHO, MHHEMAIBHBIN TOK KOPOTKOTO 3aMBIKaHHS
Ha KOpIyC J10JbKeH ObITh He MeHee 360 A.

2.4. BbioOp aBTOMAaTHYECKUX BBIKJIIOUATENEl U YCTAaBOK UX paclenureiei

OCHOBHBIMH XapaKTEPUCTUKAMH ABTOMATOB SIBIBIIOTCS: HOMHHAJbHbIE TOK |, u Hampsbkenue U,,, HOMUHAIBHBIA TOK
pacrierurens |, TOK cpabarsiBanus (TOK ycTaBku) pacienurens |, (tab. 2.3 —2.8).

HoOMHHAIIBHBIM TOKOM PACLENUTENs HA3bIBACTCS HAMOOJNbIIEe 3HAYECHHE TOKA, [UIUTEIBHOE MPOXOXKACHHE KOTOPOro He
BBI3BIBAET Cpa0ATBIBAHUS paclenuresis. TOKOM YCTABKH PACIENHUTENs HA3bIBAIOT HAUMEHbIIEE 3HAYECHHUE TOKA, PH TPOXOXKICHUU
KOTOpOro pacuenureib cpabarpiBaeT. CodeTaHHe TEIUIOBOTO PACLENHUTENS C MAKCHMAIBHBIM 3JIEKTPOMATHHUTHBIM DACIEHTENeM
00pa3syeT KOMOMHHPOBAHHBII PaCIENUTENh, KOTOPBIN HMEET JIBe YCTABKH CPabaThIBaHHs: yCTABKY 3aMEICHHOTO CpabaThIBaHHS IIPU
neperpyskax |, 1 ycTaBKy MTHOBEHHOTO CpabaThIBaHHs! PH KOPOTKHUX 3aMBIKAHHAX | oy

BrI60p aBTOMATHYECKHX BBIKIHOYATENICH IPOU3BOIUTCS ¢ COOJIOAECHUEM CIIEYIOUIMX YCIIOBHMA:

1) HOMHWHAJIBHOC HAIMPAXKCHNUE aBTOMAaTa HE JOJIDKHO 6I)ITIJ HWKC HAIPSPKEHUA CCTH, T.C.

Un > U (2.6)
2) HOMHWHAQJIBHBIC TOKH aBTOMATa U €ro paClCIUTEIsl HE JOJKHbBL OBITH MEHBIIIE MAKCUMAILHOIO paﬁoqero TOKa, T.C.
IHa 2l pa6; IHp = Ipa6 ; (27)

3) aBTOMAT J0JKEH OTKIII0YaTh MaKCUMallbHbIe TOKU K3, Mpoxosiiiue 1o 3aiuiaeMoil THHUK
IOTKJ'I 2 IK max * (2'8)

Toxu cpabaTpIBaHUs pacuenurenci |, u |, BRIOMpaIOTCs TaKUMHU, YTOOBI PAaCIICITUTENIN HE CpadaThIBAIM B HOPMATBHOM PEIKUME

Y TIPHU KPATKOBPEMEHHBIX eperpy3kax. Tok cpabaThIBaHUS PACLEIHUTENS C 3aBHCUMON XapaKTEePUCTUKOMN OIMPEaesieTCs CIIe Ty OINM
obpazom

I cn — (111_1’3)| pab * (29)

Jlns TerioBoro 3nemMenTa KomMmOuHupoBanHoro pacienureis apromara A3100 Tok cpabarbiBanus |, He onpeaesnsieTcs, Tak Kak
3allUTHAA XapaKTCPUCTUKA HE MOXKET 6])ITI) HN3MCHCHA.
Jlis pacuenureneil MTHOBEHHOTO Cpa0aThIBaHUS BCEX THIIOB aBTOMATOB TOK YCTABKH OIIPEIEISICTCS IO COOTHOIICHUIO
l o =(125-2135)1 (2.10)
e |y — MMKOBBIA TOK OJHOTO WUTH TPYIIIBI AJICKTPOIPUEMHHUKOB. HacTpoiika pacrenurereii aBTOMaTOB MPOBEPSETCS 10 TEM Ke
YCIIOBHSIM, YTO U IUIABKAsl BCTaBKA MPEIOXPAHUTEIICH.

2.3. OCHOBHBIE TEXHUYECKUE JIAHHBIE ABTOMATUYECKHMX BBIKJIFOUATEJIEN

HAITPSXKEHMEM 220 1 380 B
Tok
Tum Homunaneusrit Yucno yorasku |, IIpenenpHblit TOK
TOK aBTOMaTa, A MOJIIOCOB A " OTKIIFOUEHUS, KA
AC-25 25 2,3 1..20 9
ATI-50 50 2,3 1,6..50 2
AK-50 50 2,3 2,0..50 9
AK-63 65 2,3 0,6...63 9
AE-2020 16 1,23 0,3...16 16
AE-2040M 63 0,6...63 16
AE-2050M 100 10...100 16
AE-2060 160 16...160 16
AE-2530 25 1,23 0,6...25 16
AE-2540 63 25...63 16
AE-2550 100 50...100 16

IIpumeuanue. lllkana 3HaueHnit HomuHansHOTrO TOKa pacuenurenst: 0,3; 0,4; 0,5; 0,6;
0,8; 1,0; 1,25; 2,0; 2,5; 3,25; 4,0; 5,0; 6,3; 8,0; 10; 12,5; 16; 20; 25; 31,5; 40; 50; 63; 80; 100;
125;160 A.




2.4. TokoorpaHmYMBaOIINe aBTOMaTHIecKHe BhIKI04YaTean A3700b
€ JJIEKTPOMATHATHBIMH H TEIUIOBBIMHU PACHENUTEISIMH
Ha Hanpsekenus 380 u 660 B

IIpenensHO
HomunanbHbIi TOK, A YeTasia 1o Toky OIYCTUMBII YAApHBINA TOK, KA, IpU
! cpabaTbIBaHus, A Aoy Ha}l/'lI]IJﬂlzKeHl/ll/l + KA, TIp
Tun o EE o B = B g g
S| 2 52 5 e = 2
= | EE g g s E = 660 B 380B
g E 2 E g 5 g 32
< &8 g8 =8 £ 8
Z a 2, a, 2 a
5 5
A3715b6 | 160 | 160 16; 20; 25 18; 23; 29 630 5,0; 8,5; 10 55; 10,0; 15
A3710b 32; 40; 50; 37, 46; 57; 72; 92; 115, 630, 1600 15; 15; 20; 20; 30; 35; 20; 20; 30; 30; 45; 60;
63; 80; 100; 145; 185 35; 40 60; 75
125; 160
A3725b | 250 | 250 | 160; 200; 250 185; 230; 290 2500 40; 40; 40 65; 75; 75
A3720b
A3735b | 400 | 400 250; 320; 400 290; 370; 460 2500; 3200; 40; 55; 55 65; 100; 100
A3736b 4000

2.6. ABTOMaTHYeCKHE BBIKJIKYATEIN cepul " DIeKTpoH" (BbIABHKHBIE)

IpenenbHas KOMMYTAIIMOHHAS
HomunansHbIi CrocoOHOCTh
. TOK
Tun HomuHanbHbIi MAKCHMATBHOM 380B 660 B
TOK aBTOMaTa, A .
TOKOBOH Tox Tox Tok
3aIMTHI, A BKJIIOYEHUS, | OTKJIIOYEHHUS, | OTKIIIOYECHUS,
KA KA KA
506B 800 500; 800
1000 500; 800 85 40 30
D16B 1250 1000
1600 1000; 1600 85 40 30
D25B 2000 1600
2500 2500 100 45 35
540B 4000 2500; 4000
5000 2500; 4000 160 65 50
2.7. Texunueckue XaPAKTCPUCTUKHU AaBTOMATHYECCKHUX
BbIKJIIOUYaTesiel cepuu BA
Tum Homunaibrblii Tox HomuHanbHeIi TOK pacuenutens |, A
BBIKJIIOUATENS, A Hp
BA51-25 25 6,3; 8; 10; 12,5; 16; 20; 25
BA14-26 32 6,3; 8; 10; 12,5; 16; 20; 25;32
BA51-29 63 6,3; 8; 10; 12,5; 16; 20; 25; 31,5; 40; 50; 63
BA51-31 100 16; 20; 25; 31,5; 40; 50; 63; 80; 100
BA52-31
BA51-33 160 80; 100; 125; 160
BA52-33
. HomuHanbHbI TOK HomunanbHbI# TOK
HomuHaNbHBIH TOK
Tun TEIJIOBOTrO JIEKTPOMArHUTHOT'O
BBIKJTFOUATEIIS, A
pacuernurens, A pacuenurens, KA
BA51-35 250 160; 200; 250 1; 1,25 1,6 2; 25
BA52-35
BAS51-37 400 250; 320; 400 16; 2;25; 32,4
BAS52-37
BA51-39 630 400; 500; 630; 250; 2532, 4,5,6,3
BAS52-39 630 320; 400; 500; 630




2.8. ABTOMaTHYecKHUe BhIKJII0YaTen cepun BA-74

HomuHanbHeIH H . VCTaBKH 10 TOKY HOM“HaHEH“ﬁ
TOK OMUHAJIbHBIU TOK cpaﬁaTuBaHm[ s TOK yCTpOI/ICTBa
Tun BBIKIIFOUEHUS, A, pacuemurens, A, 30He TokoB K3 3aIlUThI IPU
| IHp I /1 neperpyskax, A,
Ha CK H | o
BA-74-40 800 130, 190, 260 2;25; 3; 3,5 500, 625, 800,
4;45;5;55; 1250
6;6,5;,7; 7,5, 8
BA-74-43 1600 1250, 1600 2,25, 3; 3,5 1600, 2000
4,45; 5; 5,5,
6;6,5;,7;,75; 8
BA-74-45 3000 2000, 2500, 2,25, 3; 3,5 3000, 4000
3000 4, 45; 5; 5,5
6;6,5,7;75; 8
BA-74-48 5500 4000, 5500 2;2,5; 3; 3,5
4, 45;5;5,5;
6;6,5;,7;,75;,8

1) YcnoBue CeneKTUBHOCTH.

Jlns obecriedeHnsl CENCKTHBHOTO OTKJIFOUCHHS TOCIICOBATEIIFHO YCTAHOBJICHHBIX aBTOMATOB 3all[UTHBIC XapaKTEPHCTUKU HX
pacuenuTeneil He TOJDKHBI epeceKaThesl. Ecim xapakTeprucTHKa pacienuTeNsl TOJIOBHOTO aBTOMAaTa HE YAOBJICTBOPSAET TPEOOBAHUSIM
CEJIEKTUBHOCTH, TO €r0 YCTaBKH TOKOB CpadaThiBaHus | U | MPHHUMAIOT BBIIIIE pACUCTHBIX.

B cersix Hampspkerrem 10 1000 B BO3MOXHO COBMECTHOE HCIIONB30BaHHUE MPEIOXPAaHUTENCH U aBToMaToB. Eciu Onmke K HCTOUHHUKY
IIMTAHWUS HaXOJUTCA aBTOMAaT, TO CCICKTHUBHOCTH I[CflCTBPI}I BCErJla MOXHO OOCTUYb, UCHOJIB3Ys CEJICKTUBHBIA aBTOMaT. Ecim Omke K
HUCTOYHUKY HaXOOUTCA IMPEAOXPAHUTEIb, TO Tpe6OBaHI/I$I K CCJICKTUBHOCTHU TaKHE€ K€, KaK U NPU COrIaCOBaHUU MEKIY coboii 3alIMTHBIX
XapaKTEPUCTUK HpenoxpaHHTenefz’I. 3aHII/ITHLIe XapaKTCPUCTUKU pacueHHTeneﬁ ABTOMATOB PA3JIMYHLIX TUIIOB IIPUBEJ/ICHBI B IMTCPAType [5] .

2) YcioBre 4yBCTBUTEIBLHOCTH.

J1y1s 3JIEeKTPOMAarHUTHOTO paclenuTesst aBTromara ¢ TokoM o 100 A

IKmirIIICK 21'4

JIyist 3JIEKTPOMAarHUTHOTO pacleuTe sl aBTomMara ¢ TokoM Bbitre 100 A
lemin/ 1o 2125

JList HeperyIupyeMoro pacienuTelsi WK PaclenuTes ¢ 00paTHO 3aBUCHMOIl OT TOKa XapaKTePUCTUKOH (3HaUYeHHE B CKOOKAxX — ISt
B3PBIBOOIIACHBIX 30H)
IKmin/Icn = 3(6)

3) YcnoBue 3anuiaeMoCTH.
Just cerelt, 3amminaemMsix ot K3 1 oT neperpy3ok, T0JKHBI BBITOTHATHCS CIEAYIONINE YCIOBHUS
— JUIs aBTOMATOB TOJIBKO C MAKCUMAJIbHBIM PACIIeUTENEM (OTCEUKOM)

/., <(08-10);

I CK oon —
— JUISl HEHACTPAHBAEMOI'0 PACLICITUTEIIs 3aMEIICHHOr0 cpadaThiBaHusl (HE3aBUCHMO OT HAJINYMS UM OTCYTCTBHS OTCEUKH)
Lip 1 3o <10

gon —
— AJIs1 HACTPpauBaA€MOI'0 pacucnumTeid 3aMEIJICHHOTO cpa6aTmBaHm[

/.. <(1,0-125).

I c oon —
Juist ceteid, He TPEOYIOIIUX 3AIKUTHI OT MEPErPy30K, AOJKHBI 00ECIICUMBATHCS CIIEIYIONINE COOTHOIICHHUS:
— JUTSI aBTOMATOB TOJBKO € OTCEUKOM |y < 4,5 | 1on;
— A aBTOMATOB c HeperyIupyeMoit

XapaKTEePUCTUKOH pacuenuTens

al S Iuon;

— ]ISl pacUenuTeNs aBTOMATa ¢ PeryJiMpyeMoii 00paTHO 3aBUCSIEH OT TOKa XapaKTepUCTUKON |, < 1,25 | .

HpI/I BBIINIOJIHEHUH YCJIOBUS 3alIUIIAEMOCTH IS ceTe171, HC Tpe6y101u1/1x 3alllUThI OT NEPErpy3KHU, AOITYCKACTCA HE IPOBEPATH aBTOMATLL
I10 YCJIOBUIO 4yBCTBHTEIbHOCTH [1].

Mo cpaBHEHHIO C TPEJOXPAHUTENSIMI aBTOMATHUECKHE BHIKITIOUATENIN HMEIOT OIPE/ICICHHbIC IPEMMYIIECTBA:

- B HOPMaJIbHOM pEXHME W MpH JIOO0bIX BuAax K3 OHM MpPOM3BOAST OTKIIOUEHHE BCEeX Tpex (a3, MCKIoYas TEM CaMbIM
HENOJIHO(Ba3HBIE PEKUMBI;

- OHM ABJIAIOTCA allliaparaMyi MHOT'OKPATHOT'O IleﬁCTBHH;

- paclenuTeI aBTOMATOB SIBIIIOTCS 00Jiee COBEPIICHHBIMH YCTPOWCTBAMM, Y€M IUIaBKas BCTaBKa mpemoxpaHutessi. OqHako
aBTOMATHYECKHUH BBIKJIIOYATEIb 3HAYUTEILHO JOPOKE NPECAOXPAHUTEIIA, YTO OrPAHUYUBACT O6J'IaCTb €Tro MPUMECHCHMUH.

IIpumep BHIGOPa aBTOMATHYECKOTO BHIK/JIIOUYATEJISI B IENIH ACHHXPOHHOT'0 JIBUTaTeJIsi

3a0daua. BrwiOpaTh cedyeHHME NPOBOAA W aBTOMAT B IEMU TPex(a3HOTr0 AaCHHXPOHHOTO JBHTATENss MOINHOCThIO 55 kBT,
HanpspxerreM 380 B. HomuHanbHen Tok qeuratens 102 A, a myckoBoit Tok 510 A.

Pewenue. Boilbupaem Tpy OJHOXKHUIIBHBIX MPOBOJA C MOJMBUHHUIXJIOPUIHON M30JISAHEH M ATIOMUHUEBBIME JKUJIAMH, KOTOpPbIC
MPOKJANBIBalOTCS B omHoM  TpyOe. CedyeHme  TpoBoJa  BBIOMpaeM  Tak, 49TOOBI  BBINOJHSJIOCH  yCIOBHE
lon > |,. B Hamewm ciyuae |, =1, = 102 A. Beibupaem ceuenue F = 50 mm? ¢ nomyctumbiM TokoM 130 A. TTo yenosusim (2.6), (2.7) n



tabn. 2.4 seioupaem apromar A3715b ¢ HomuHanbHEIM TOKOM 160 A. Tok cpabaThiBaHHS TEIIOBOTO PACIEIUTENS OMPEACISIETCS
CIIEYIOUIMM 00pa3oM:
len = (1,1 = 1,3)lpas; Ipas = 1s =102 A; k= 1,2;
le; =1,2-102 =122 A.
[MpuHMMaeM TETIOBOH pacuenuTelh ¢ HOMUHATBHBIM TOKOM 125 A, a Tok cpabatbiBanus 1o Tabmn. 2.4 pasen 145 A.
Tok cpabaTbIBaHHUS ANEKTPOMArHUTHOTO PACLCTTUTEIS PaBeH

lex = (1,25 = 1,35) |, e = 1,25 - 510 = 637 A.

[Mpuanmaem | = 630 A.

Yr1oObl NPOBEPUTH ABTOMAT MO YCJOBUSIM CEIEKTUBHOCTH W YYBCTBUTEJIBHOCTH, HY)KHO 3HAaTh IIOJHYIO CXEMY IUTaHHS
JBHTATEN, Ul KOTOPO HEOOXOAMMO PacCYMTaTh MHHUMAIILHOEC 3HaYEHHE TOKa KOPOTKOTO 3aMbIKaHHs. [IpoBepuM aBTOMAT II0
YCIIOBHIO 3aIIHIIAEMOCTH

len < U pon 122 < 130.

VYcnosue 3alIUIaCMOCTH BBITIOJTHACTCA.

3. PACYUETBI TOKOB KOPOTKOI'O 3AMBIKAHHSI B YCTAHOBKAX /10 1000 B

3.1. HASBHAYEHUE PACYETOB

PacueT KOPOTKHX 3aMBIKaHUIH B DIIEKTPUIECKHUX ceTsx HampspkeHneM 10 1000 B HeoOxoauMm At mpoBepKH pabOTHI AIEKTPoaniapaToB
U NPOBOJHHUKOB B PEKHUME CBEPXTOKOB, a TaKKE g IPOBEPKU aABTOMATHUYCCKOI'O OTKIIHOYCHUS JIHHUH B CETIX a0 1000 B ¢
l"J'IyXO3a3eMJ'IeHHOI>i HeﬁT‘paﬂL}O 1pHU BOBHUKHOBCHUHN 3aMBIKAaHUH Ha KopI1yC.

B coorBerctBun ¢ [1] mo pexumy K3 B smekrpoycranoBkax Hampspkennem g0 1000 B mpoBepstoTCS  TONBKO
pacrpeenTeNbHbIe MHATHI, TOKOMPOBOIBI W CHIIOBBIE IMIKA(QBl. JTO O3HAYAET, YTO 3JIEKTPHUECKHE armmaparsl (3a HCKIIOYEHHEM
TpaHc(hOPMATOPOB TOKA) ¥ MPOBOJHHKH YIMOMSHYTHIX YCTPOWCTB MPH MPOSKTUPOBAHHH [OJKHBI PACCUMTHIBATHCS Ha
SIIEKTPOTMHAMUYECKYIO M TEPMHUYECKYIO CTOMKOCTE K JeWCTBHIO TOKOB K3, a ammaparsl 3ammrsl (aBTOMATHYECKHE BBIKIFOUATEITH
TUTABKHE MTPEIOXPAHUTEIH), KPOME TOTO, JOJLKHBI BEIOUPATHCS 0 YCIOBHIO KOMMYTAITMH UMH TOKOB K3.

Jis BRIOOpa W TPOBEPKH amlmapaToB W MPOBOTHHUKOB MO pexkuMmy K3 cienyer mpuHUMATh B KadyecTBE PACUCTHBIX TaKOW BUI
NOBPEKACHUA U €ro0 MECTO, a TaKIKC TaKyl0 CXEMY BO3MOXKHOM pa6OTI>I, IpHU KOTOPBIX BO3HUKAIOT HanboJiee TsHKEIbIE yciaoBus pa6OTBI
3JIEKTPOOOOPY TOBAHHS.

B anexrpoycranoBkax Hampspbkenunem 10 1000 B pacuernbiM Bumom siBisiercst Tpexdasznoe K3, Tak kak mpu 3TOM TOK, €ro
JTUHAMUYECKOE U TEIUIOBOE BO3ACHCTBHE JOCTUTAIOT CBOETO HAMOOJBINEro 3Ha4deHus. [1o TakoMy ke MPUHIUITY BEIOMpaeTcs U
pacuetHas Touka K3. Ammaparhl 3amuThl MO OTKJIIOYAIOIICH CIOCOOHOCTH IIOJDKHBI COOTBETCTBOBaTh TokamM K3 B Hauaie
3aIIUIIAeMOT0 YJIacTKa.

B cnygae mutanns snekrprdeckoit cet 10 1000 B 0T HECKONBKUX UCTOYHUKOB MPEAYCMAaTPUBACTCS, KaK IPABUIIO, pa3feibHas
pabora ux st orpaHudenust TokoB K3. Bo3mokHasi kpaTkoBpeMeHHas napaiieibHas padoTa MCTOYHHKOB MUTAHHS IPH 3TOM He
YYUTBIBACTCA.

YTouHHM Temeph, Kakue mapameTpsl pexknMa K3 HeoOXomuMo paccuuTarh Ui MPOBEPKH IEKTPOOOOpyHOBaHUSA. Bo-TIepBhIX,
JUTS TIPOBEPKH KOMMYTAITHOHHOM CITIOCOOHOCTH aBTOMATOB W MPEJOXPAHUTEICH HCIIONB3yeTCs HaYallbHOE 3HAYCHHE ITEPHOANYCCKON
cocrasistroreit Toka tpexgasunoro K3 |,. MHorma mwist 910 11enu tpebyeTcs 3HaTh U HanboJIblee IeHCTBYIOIIee 3HAYECHHE MTOTHOTO (C
Y4eTOM allepruoudecKkoii cocraisoeit) Toka K3 |y, KoTopblii onpesessercs 1o BhIPaXeHHIO

I, =1,1+2(K, -1f (3.1)

rae Ky — ynapnsiit kosgdunrenT. OpueHTHPOBOYHEIE €r0 3HAYEHHS JUI PACCMATPUBAEMBIX JJIEKTPOYCTAaHOBOK JIEKAT B Ipejienax

10<K, <15,

npudeM OONbIINE 3HAYEHHS COOTBETCTBYIOT ToukaM K3, pacrososkeHHBIM BOJM3M BBIBOAOB TPaHC(HOPMATOPOB IOACTAHIUH, a
MeHbIIHE — 0oJiee YAaIeHHBIM TOUKaM.
BO-BTOpI)IX, JUIS IPOBEPKU 3HeKTpOZ[I/IHaMI/I'IeCKOﬁ CTOMKOCTH armaparTroB U IIPOBOAHUKOB Tpe6yeTc51 pacueT yaiapHoro Toxka K3

i, =K,V2l,. (32)

HakoHnen, ans DpoBEpKM TEPMHUYECKOHM CTOMKOCTM HYKHO 3HaTh TEIUIOBOM MMILYyJIbC By, KOTOpBIM BO3IACHCTBYET Ha
MIPOBEPAEMBIN ammapaT WM NPOBOJHHMK IpH MpoTekaHMH no Hemy Toka K3 3a Bpems t,,. Eciou npuHATH nepuoaudeckyro
cocTaBisonyto Toka K3 HeM3MEeHHOH BO BpEeMEHH 110 CBOEH aMILUIUTY/IE, YTO OJIM3KO K UCTHHE B DJIEKTPOYCTaHOBKAX HAIpsHKEHHUEM
1o 1000 B u3-3a ux OOJBLION IEKTPHUYECKON yOaJeHHOCTH OT OCHOBHBIX MCTOYHHMKOB IIMTAaHHA, TO TEIIOBOM UMIynsc K3 MoxHO
HaiiTn 1o hopmyIie

B =13 (tyne + 7). (3.3)

rae T, —BpeMs 3aTyXaHUs alepruoqMIecKOr cocTaBIsttonen Toka K3.

Jnst 3amuThl JTI0Jed OT MOPaKEHUS 3JIEKTPHYSCKHM TOKOM B cooTBeTcTBUH ¢ IIYD [1] Tpebyercs, 4ToOBI B CeTIX
HanpspkeareM 10 1000 B ¢ riayxo3aseMiieHHOW HEUTpaibi0 MPHW BOHUKHOBCHUHW 3aMBIKAHHSA Ha KOPIYC TPOUCXOAWIO OBI
ObICTpPOE aBTOMATHYECKOE OTKIIOUEHUE aBapUIHOTO ydacTka. J{jis 3Toi nenu BBINOIHAETCS 3aHYJIEHHE, T.€. IPeTHAMEPEHHOE
COEIMHEHHUE YacTel AIIEKTPOYCTAaHOBKH, HOPMAJIHO HE HAaXOISIIMXCS MO HANpsDKEHHEM, C TIIyX03a3eMIICHHOW HEHTpalbio



OOMOTKH HHM3IIETO HANPSHKEHHS TpaHCc(hOpMaTopa MOACTAHIMH IIPH MTOMOIIY HYJEBHIX 3allIUTHBIX IPOBOAHHUKOB. B KayecTBe
HYJICBBIX 3alUTHBIX MPOBOTHHKOB HCIOJB3YIOTCA: HYyJIeBOil paboumid (4eTBepThIi) MPOBOJHUK HU3KOBOJBTHOH CETH,
CTaJIbHBIE TPYOBI DIEKTPOIIPOBOIOK, 0OOJOUKH Kabeneil, KOXKyXH W ONOpHbIe KOHCTPYKLIHUH IIMHOIPOBOIOB, CHELHATEHO
NPeIyCMOTPEHHBIE ISl 3TOW LeNH NPOBOAHHUKH, HAIPUMEpP CTajbHBIE MOJOCH,, METaUIMYECKHe INPOM3BOJICTBEHHBIE H
CTPOUTENbHBIE KOHCTPYKIMH M Ap. 3a CUET 3aHyJICHHs IPEICTaBISIETCS BO3MOXKHBIM MpeBpallaTh JIIOObIe cily4dailHble
3aMBIKaHMsS Ha KOHCTPYKTHBHBIC YAacTH JJIEKTPOYCTAHOBKHM B onHOdasHbie K3, aBTOMaTHYeCKH OTKIIOYaeMble TOH Ke
3aluTol (aBTOMATOM, MpEeJOXPaHHUTEIEeM), KOTOpas BhIOpaHa [UIsl OTKJIIOYCHHS MHOTOIOJIOCHBIX 3aMblkaHuil. OmHako
BeNMuMHa Toka ojHodazHoro K3, koropeiii B cersx no 1000 B Bcerma meHbie Tpex($a3zHOro, MOXKET OKazaThCs
HEOCTATOYHOM MO YCIOBHUSM YyBCTBHUTEIBHOCTH 3auThbl. [Toatomy ITYD pernaMeHTHpyeT MUHHMAJIbHYIO BEJIHYUHY TOKA
omHo(pasznoro K3, xoTopsrii obecrieunBaeT Hae)kKHOE cpadaThIBaHHE 3alIUTHBIX aIlllapaTOB B YCTaHOBICHHOE MUHUMAIBLHOE
BpeMs. BrlnmosHeHHe 3TOro yciioBusi 04eHb BaKHO. TOJNBKO NPH OBICTPOM OTKIFOYEHHH JIFOOBIX, DK€ CaMBIX YHaICHHBIX
onnodasueix K3, 3aHysjeHHe Kak 3alUTHOC MEPONPHATHE MOXET ONPaBIaTh CBOE HAa3HAYCHHE, MOCKOJIBKY OT MOMEHTa
3aMBIKaHUs Ha KOPITyC O cpabaThIBaHMUs aIliapara 3alluThl BCS CHCTEMa 3aHYJICHHS B LIEJIOM OKa3bIBAETCS ONACHOM 3a CYeT
TIOSIBJICHUS] HEKOTOPOT'O HANPSHKEHHST OTHOCHTETBHO 36MJIM HE TOJBKO Ha KOPITyCe aBapHHHOTO JIEKTPONpPHEMHUKA, HO M Ha
KOpITyCcax OCTaJbHBIX AJIEKTPOIPUEMHUKOB, COSANHEHHBIX C HEUTpaIbio TpaHCc(hOopMaTopa OOIIMM MPOBOJAHUKOM 3aHYJICHHS.
Ecnu mpoBepka BRISIBUT HEAOCTATOYHOE 3HaUeHHE ToKa ogHodazHoro K3, Tpedyercst 1160 yBeIn4INTh CeYeHHE TPOBOIHUKOB
(TONBKO HyJIEBOTO WM BMECTE C HUM W (Pa3HbIX), JIMOO U3MEHUTH KOHCTPYKIIUIO CETH, YTOOHI TOMYYUTEH TOK oxHO(a3Horo K3
HY)XKHOH BenuduHBI. MOXHO TakXe BBIOpaTh MPYTroil ammapar 3alldThbl, OTKIIOYAOIIMNACS MPH MEHBIIEM PacYeTHOM TOKE
omHodazunoro K3.
Takum 00pa3oM, IpH MPOESKTHPOBAHUHU SIICKTPUIECKOH CETH IS IPOBEPKH OBICTPOrO M HAJEKHOTO OTKIFOUSHUS OJHO(Aa3HBIX
K3 B cetn nHanpsokenuem g0 1000 B ¢ riryxozasemiientoi meiirpansio (380/220 B) He06X0MMMO yMETh PacCUUTHIBATH MUHUMAIBEHOE
3HaveHue Toka ogHodaznoro K3 I;. OueBuaHo, uTO Mpu 3TOM pacueTHas Touka K3 jo/mkHa BIOMPATHCS B KOHIIE Ka)KIOTO y4acTKa
CETH, 3alIAIIAEMOT0 aBTOMATOM WK MpemoxpanuteneM (puc. 3.1).

I Imin I 2min I 3min

X—» —_— —_
Vyactok 1 VYuacTtok 2 VYuacrtok 3

Puc. 3.1. PacyeTHas cxema /|1l IPOBEPKH aBTOMATHYECKOT0 OTKJIIOYEHUS
onnodaszueix K3 B cern Hanpsizkennem 10 1000 B ¢ riiyxo3a3zeM/ieHHOI HeliTpaJibio

ITo mpuBeneHHbIM cooTHOImeHMSIM (3.1) — (3.3) MOXKHO ONpEAeNUTh BCe WHTEPECYIOIIME HAC MapaMeTphbl Yepe3 BEIHYHHY
HavyaJlbHOTO 3Ha4YeHUs nepuonuueckoro Toka K3. PaccMorpum, kak paccuurtaTh ero st Tpex($a3sHoro u ogHO(]a3HOro KOPOTKOTO
3aMBIKaHHS.

3.2. PACYET ITIEPUOJIMYECKOM COCTABJIAIOLLEN
TOKA TPEX®A3HOI'O K3

OnexTpudeckre ycTaHOBKH Hampspkenumem go 1000 B B cumity TOro, 49ro WX 3JIEKTPOCHAOKEHHWE OCYIIECTBISETCS OT
MOHIKAIOIINX TPAHC(HOPMATOPOB MOJCTAHIAN HEOOIBIION MOIIHOCTH, OKa3bIBAIOTCS 3JEKTPHUCCKH yIAJI€HHBIMH OT HCTOYHHKOB
MUTaHUsI. DTO MO3BOJSIET CUMTATH, YTO TPH KOPOTKMX 3aMBIKAHUSAX 3a TAKUMH TPaHC(HOPMATOpaMH HampsHKEHHE Ha MIMHAX
NPHCOSANHEHHS UX TIEPBUYHBIX OOMOTOK OCTAETCS MPAKTUYECKH HEM3MEHHBIM U PaBHBIM CBOEMY HOMHHAIBHOMY 3HAYCHHIO.

CyliecTBeHHOE BIMSIHHE Ha BeluuuHy Toka K3 3a CHIOBBIM TpaHC()OPMATOPOM OKAa3bIBAIOT KaK aKTHBHbBIC, TaK H
WHIYKTUBHBIC COCTABIISIONINE COMPOTHUBICHUHA BCEX 3JEMEHTOB HH3KOBOJIBTHON KOPOTKO3AMKHYTOH IICMH: CHIIOBOTO
TpaHc(opmaropa MoJCTaHINH, EPBUYHBIX OOMOTOK U3MEPUTEILHBIX TPAHC(HOPMATOPOB TOKA, TOKOBBIX KaTYIIIEK aBTOMATOB,
COOpHBIX IIMH MOACTAHLHWH, KaOeyiei, MPOBOJOB M, HAKOHEI, KOHTAKTHBIX COCTUHEHUH — OOJITOBBIX COCIUHCHHUI ILVH,
KOHTaKTOB KOMMYTAIMOHHBIX araparoB, KOHTakTa B Mecte K3 u T.mm.

C y4eToM BBIMIEU3IIOKEHHOTO CXeMa 3aMeleHus st pacuera TpexdasHoro K3 MoxeT OBITH MpeICTABICHA B BHIE ETOYKH
MOCIIEIOBATENIBHO BKJIFOUYEHHBIX COMPOTHBICHHH TPSIMON TOCIEIOBATEIBHOCTH TIEPEUHMCIICHHBIX 3eMeHToB (puc. 3.2, a),
PacIoIOKEHHBIX MEXIy Toukoi K3 W mmHamMu BBICIIIEr0 HampsuKEHHs TpaHc(opMaTopa, Ha KOTOPHIX MPHIOKEHO HOMHUHAIBHOE
Hanpsbkenue Uy, MpUBeIeHHOE K BTOPUYHOM 00MOTKe TpaHcdopmaropa.

PykoBomsime ykasanus [5] peKOMEHIYIOT YYHTHIBATH COMPOTHBICHWE X, MPHMBIKAIOMIEH K CHIIOBOMY TpaHC(HopMaTopy
SIIEKTPUYECKOM CHCTEMBI, YTO JaeT HEKOTOPOEe YTOYHEHHE MPHU pacuere 3JIEKTPHUYECKH HeyAaleHHBIX K3 3a MOIIHBIM CHIOBBIM
tpancdopmaropom (1600, 2500 kBA) mpu OTHOCHUTENHEHO HEOOJBIION MOIIHOCTH CHCTEMBI, KOTOPas XapaKTEPH3YEeTCsl TOKOM HITH
MoIHocThi0 K3 Ha mMHAaX BBICHIEr0 HAMPSDKCHUS MOJICTAHIMK. B 4acTHOCTH, COMPOTHBIICHHE CHCTEMbI yuHuThIBaeTcs, ecu S, < 50
S, TIe S — MOIIHOCTh CHCTEMBI, S, — HOMHHAJIbHAS MOIIHOCTh TPAHC(POPMATOpPA, 32 KOTOPBIM PACCUHTHIBAETCS TOK KOPOTKOTO
3aMbikanus. [Ipu 3TOM cxema 3ameriieHus npuaumaet Buj (puc. 3.2, 6).
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Puc. 3.2. Cxema 3amermenns st pacuera Tpexgasnoro K3:
a — 0e3 y4eTa CONPOTUBIICHUS CHCTEMBI; 6 — C YYETOM COIPOTUBIICHUS CHCTEMBI

Pacuerst K3 B anekrpoycranoBkax g0 1000 B ynoOHO BecTH B MMEHOBaHHBIX €IMHMIAX. Toraa, BeIpaxkas Bce
COTNPOTHUBIICHHS] B MIJUTMOMAX, HAaNPsDKEHHS B BOJIbTAX, MojydaeM Tok K3 B kunmoammepax

lg=—In (3.4)

VAR +x2)

PesynpTupyloniee CONpPOTUBICHUE MPSMOM IOCIENOBATEIBHOCTH ONPEACIAETCS B COOTBETCTBHUM C IPUHATOM CXeMOM
3aMeIIeHus:

R=R, +R; + Ry + R, + Res + Re, (35)
Xy= X4+ X + X+ X + Xy + X5 - (3.6)

rac )(C — SKBUBAJICHTHOC COIPOTUBJICHUE CHUCTEMbI, IPUBCACHHOC K CTYIICHHU C HAIPAKCHHUEM U". COHpOTI/IBHGHI/IC Xc HaXOJHUTCA B
MUJLTHOMAX depe3 MOIHOCTh Tpexdaznoro K3 §,; B kBA Ha mmHaxX BEICIIET0 HANIPSHKCHHUS CHIIOBOTO TpaHchopMaTopa 1o Ghopmysie
2
— UH

c ’
S

rae Ry, Xyr — akTHBHOE W MHIYKTHBHOE COIPOTUBICHHS CHIOBOTO TPaHC(HOPMATOpPA, PACCUMTHIBAEMBIC B MIJUIMOMAxX 4Yepe3 ero

KaTaJOXKHbIC TaHHbBIe, TpUBeAcHHbIe B puil. (Tabum. 1.IT), mo cneayronmm hopMyiam:

2 2
RlT:AFgEUH ’ xlT: VZlZT_RlzT' ZlT:;_J(;(;JS}; ’

rae S, — HOMHHAJIBHAS MOIIHOCTh TpaHcopmaropa, KBA; U, — HoMHHAIBEHOE HanpspkeHHEe 0OMOTKY HU3IIETO HANpsDKeHUs, B; Ap, —
MOTepH KOPOTKOTO 3aMmblkaHUsA, kBT, U, — HampsokeHHme KOpOTKOTO 3aMblkaHms, %, Ry, X;; — akTUBHOE W WHIYKTHBHOE
COTPOTHUBIICHHS TIEPBUYHBIX OOMOTOK M3MEPUTEIBHBIX TpaHC(HOPMATOPOB TOKa, MpuHUMaeMble 1o Tabu. 2.I1; Ry, X — akTHBHOE 1
WHAYKTUBHOE COTPOTUBIICHHUS TOKOBBIX KAaTYIIIEK aBTOMATUYECKUX BBIKITIOUaTeNel, mpuauMaeMele o tadn. 3.I1; Ry, X, — aktuBHOE
M WHIYKTHBHOE COTIPOTHBIIEHHS TIPSIMOH MOCIIEOBATENFHOCTH IHHOMPOBOAOB (Ta0m. 4.I1, 5.11); Ress, Xias —AKTHBHOE M HHIYKTHBHOE
COTPOTHBIICHNUS KabenpHbIX JuHui (Tabi. 6.11); R, — cyMMapHOe COMPOTHBIICHHE PA3IMYHBIX KOHTAKTHBIX COCTHHEHUI.

DTa BeNIWYMHA HOCUT SPKO BBIPAKCHHBIA BEPOSTHOCTHBIA XapakTep, TaK KaK 3aBHCHT OT COCTOSHUS KOHTaKTHBIX

X 37

MTOBEPXHOCTEH, CTETIEHN 3aTSDKKU OOJITOB, CHJIBI CXKATHS MPYKHH, KOHTakTa B Mecte K3, Hanmmuus WM OTCYTCTBHS IYTH B
MecTe HOBPEXKICHUS U T.1I.

ComnpoTHBJICHHE KOHTAaKTHBIX COCAMHEHWI MOJXKET CYIIECTBEHHO BJIMATh Ha TOK Tpex(aszHoro K3, mpu 3TOM BO3MOXHO €ro
camxenne Ha 50 % u 6oree. THCTpyKIHS 110 MPOEKTUPOBAHUIO CHIIOBOTO M OCBETHTEIIFHOTO 3JIEKTPOOOOPYIOBaHHS IPOMBIIILIEHHBIX
MIPEIIPUATHA PEKOMEHIYeT IJIS CeTeH, MUTAIOMIMXCS OT CHIIOBBIX TpaHC(POpMaTopoB MOIHOCTRIO Mo 1600 kBA BKIFOUHTENHHO,
YUUTBHIBATh BCE KOHTAKTHBIE CONPOTHUBIICHUSI COBOKYNMHO BenuunHoi 15...30 MOwM. Ilpu sToM HmxHUIA mpenen coorBercTByeT K3
OKOJIO pacrpeneuTeIbHOrO MIUTa MOACTAHINH, a BepXHHuil — npu K3 HEMOCPeICTBEHHO y ANEKTponpueMHHKOB [4]. 3ameTnM, 4To
IpU BBEICHHH B pacdeT PEKOMEHIOBAaHHBIX 3HAYEHHH CONPOTUBIICHMA KOHTAKTHBIX COCOWHEHHH yHapHbI koddoumumeHt Ky
CTPEMHTCS K SAUHHUIIE.

[MpuBenenHble 3HaueHHs R, COOTBETCTBYIOT THIMYHBIM CIy4asM MpPOTEKaHHsS KOPOTKOTO 3aMbBIKaHUsSI B IPOMBIIUICHHBIX
JIEKTPOYCTAaHOBKaX, OJJHAKO MOTYT HaOIoaThCsl U OTKIOHEeHus . [loaToMy, Koraa TpeGyeTcs MOBBIICHHAs! HaJe)KHOCTh YCTaHOBKH,
HaIpuMep TpH BBIOOpE HAa MHTAIOMICH IOACTAaHIIMK BBOTHBIX aBTOMAaTOB OT TpaHcopmaropo momHocTeio 1600 kBA u Gornee,
pacuer TokoB K3 cienyer nmpousBomuth Oe3 BBEICHHUS YINOMSHYTBHIX PacUETHBIX BEJMUMH R, HO C y4eTOM BCeX CONPOTHBIICHUI
KOPOTKO3aMKHYTOW IIETIH, KOTOPhIE MOXKHO PEaIbHO OLEHNTH. [Ipy 3TOM CONPOTHBIICHMS! KOHTAKTOB KOMMYTAIIMOHHBIX alllapaToB
YUYHUTBIBAIOTCA 1O AaHHBIM Tabi. 7.I1. Takol moxxon AOMYCTUM H B CIIydasX, KOTJa 3aBBIIICHHbBIC BETUYMHBI TOKOB K3 He H3MEHSIOT
IIPOEKTHOTO PELICHNS U HE MPUBOAAT K 3aMETHBIM JOMOJIHUTEIIEHBIM 3aTpaTaM.

3.3. PACUET ITEPUOJIMYECKOM COCTABJISIOILEN TOKA OJHO®A3ZHOIO K3

B npunsaToli nmpoexTHOW mpakThke pacder omHodazHoro K3 i mpoBepkM aBTOMAaTHYECKOTO OTKIIFIOYEHHS! €r0 IPOBOIMTCS
ynpouieHHo. B wactHoctH, Tok onHodazHoro K3 omnpexpensercs NpuOIMKEHHO JHIIb C Y4YETOM COINPOTHBICHHH CHIIOBOTO
TpaHchopMmaTopa U JTUHUK 1O hopMyIIe



U, /3

(2, 13)+2,
rae Z, — MOIyJb IIOJHOTO CONPOTHBIICHUSI CHIOBOTO TpaHc(hOpMaTopa TOKY 3aMbIKaHUs Ha KOpHyc; Z, — MOAYJb MOJHOTO
CONPOTHUBIICHHS TIeTN "(a3a-HyJb" JIMHUK OT IIMH HU3LIETO HaNpsDKeHHs TpaHchopmaTopa 10 Touku K3.

[MpuGmmwkenHocts  ¢Gopmynsl  (3.8) 00ycioBmHBaeTCS Takke apU(PMETHYECKUM CYMMHPOBAaHHEM MOIYJICH IOJHBIX
conpoTHBieHHi. OIHAKO TONydYaromeecs HNPH 3TOM 3HA4YeHHE TOKA |; B ONpeneseHHOW CTeNeHH KOMIICHCHPYET HeydeT psia
COIIPOTHUBIIEHNH KOPOTKO3aMKHYTOI LiemnH.

Comnporuienue netinu "¢asza-Hynp" Z; onperessiercs apuGMETHYeCKUM CyMMHPOBaHHEM MOJYJIEH MOJHBIX COINPOTHUBIICHHUH,
XapakTepu3yomux I1 OTHeNTbHBIX yJacTKOB IMHMH MIMHON L;, o0mamarommx pasinIHBIMH YACHBHBIMH CONPOTHBICHUSIMH Zy (i)
neriu " paza-Hyb", @ IMEHHO:

) (38)

Z, =Zyili - (3.9)

my(i)

Bemuuuna Z,, 11 pa3iIuuHOrO KOHCTPYKTHBHOTO BBINOJHEHUS 3IEKTPUYECKOH CETH IIMPOKO IMPEICTaBIICHA B CIIELHUAIBHON
crnpaBoyHoU yuTepaType. OCHOBHBIC TaHHBIC TPpUBEICHBI B Ta0a. 9 — 13I1.

Y10 KacaeTcst COMPOTHBIECHUS CHIOBOTO TpaHC(HOPMATOpa TOKY 3aMbIKaHWS Ha Kopmyc (Z;), TO TPH TPYIIIE COSOUHEHHS €ro
obmoTok A/Y nmeem

ZT = 321T .

Jnst pa3nuyaHbBIX TPYINT COeqUHEHU OOMOTOK TpaHC(OPMaTOpOB 3HaUeHUS Z, IpuBoasaTcs B Tadu. 8I1.

3.4. PACYET TOKOB KOPOTKOI'O 3AMBIKAHI A HA CTOPOHE BBLITIPSIMJIEHHOI'O TOKA BEHTUJIBHBIX
[IPEOBPA3OBATEJIEN

s pacdera mpuHUMAaeTCs HauOoJiee TSHKETBIH PEKUM, KOTIa Yrojd ympaBieHus BeHTwIsMu npu K3 paBeH Hymro. BenTmins
OTKpBIT ToNHOCThIO. CpejiHee 3HaueHue ycTaHoBUBILIerocsi Toka K3 paBHO cymMme cpel HUX 3HAa4YeHU TOKOB B Il BeHTMISX,
muTaromux Mecto K3

IK = Hl dk - (310)
[Ipunumaercs, uyto mpu K3 TOK B BEHTWISAX CHHYCOMTAIBHBIA C aMIUIUTYIOU V2u 2 / X,, roe X — HHAYKTUBHOE

COINPOTHUBJICHHE LIENIM KOMMYTallUH, OTHECEHHOE K BTOpU4HOMY HarpsikeHHio Uy, [Ipu aToM Tok 3a nepuox 6yzaeT paBeH
Y,

X 5

st TpexdazHoli MOCTOBO# cxeMbl BhipsiMmiieHus 1 = 3, Tak Kak IIeCTh BEHTUIIEH MPOBOASAT TOK MOMAPHO-NIOCIIEA0BATENBHO.

| (3.11)

Torna
| = % = 135ﬁ . (3.12)
TCXZ XZ

B cxeme BeinpsimiieHus " 1Be oOpaTHbIE 3BE3/IbI C ypaBHUTENBbHBIM peakTtopoM” I1 = 6, Tak Kak Bce IIECTh BEHTHIICH BKIFOUECHBI
napasuensHo. [Tpu aToM monygaem

&, o U; (319
X, X,

IIpu TOYHBIX pacueTax C Y4eTOM aKTHBHBIX CONPOTHBICHHI Ienu Kommyramun R, B dopmynax (3.11) — (3.13) Bmecto X,

HEOOXOIUMO IOJCTaBUTh
Z, =R+ X2 . (3.14)

CrenyeTr HOMHHTB, YTO BCE CONPOTUBIICHUSI CXEMBI JIOJKHBI ObITh IIPUBEJICHBI K OAHOMY HanpspkeHuto U,.
PaccMoTpuM npuMeps! pacyeToB TOKOB KOPOTKOTO 3aMbIKaHUS B PA3JIMYHBIX TOUKAX CXEMBbI DJICKTPOCHAOKEHUS NPEAPHSTHUSL.
ITycts HUMeeTCsI clietyronas cxema IEKTPOCHAOKEHUS MIPEATIPUATHS

(puc. 3.3):

10kB T1 TT ABM-20
I A3710 PI-04 T2  U,=110xB

€O 5
K; [T
r----'l'i I,=1000A L=200m
I ' Kz

- Ks

Puc. 3.3. Cxema 3/1eKTpOCHA0KeHHsI IPEINPUSTUS

Cuosoii Tpanchopmarop morrHocTeio 1000 kBA, Hanpsokenuem 10/0,4 kB ¢ coequnennem oomotok A/Y cBsizan ¢ PY-0,4 kB
AMIOMUHAEBBIMA TiHamu uinHOM 20 M. B 1ierm TpancdopmaTopa ycraHoBien tpaHchopmarop toka 1500/5 u aBTOMaTHUECKHA
BhIKITIOUaTen> ABM-20.



3AJTAYA 1.
TPEBYETCSI PACCUITATH TOK TPEX®A3HOTI'O K3 B TOYKE K ; (3A ABTOMATOM ABM-20).

Pewenue. CocTaBIM pacueTHYIO CXEMY.

UH/\/§ ZTl ZTT ZKB le.u Rl\
e R L T ) T L M

K

Puc. 3.4. Cxema nast pacuera K3 B Touke K;

st tpancdopmaropa t1 no taba. 11 maxomum:
AP, = 12,2 xBT; AU, = 6,5 %. OmnpenensieM conmpoTuUBIeHUS TpaHchopmaTopa.

2 2 2
R,= Apfl; = 12’2'0'24 =2 MOM; Z,4 = AUUZ g8 MmO X, =882 —2% =85 MOm.
S; 1000 100S,
ConpotusineHus TpaHchopMaTopa TOKa MPHHIMAEM PaBHBIMH
R.. = 0,05 MOM ; X, = 0,07 MOm.
st aBromata ABM-20 umeem (ta6a. 311):
Re = 0,12 MOwm ; X, = 0,09 MOMm.
Jnst antomMuHUeBBIX 1iockux ImuH cedeHueM 100 x 8 MM, pacHonoXeHHBIX B OJHOW IUIOCKOCTH, CHadana omnpenessieM
CPEAHEreOMETPUIECKOE paccTosiHue Mexy dasamu. [Tpu paccrostann Mexay pasamu I = 240 mm oHO GyzeT paBHO

M =1,26 - 1 =1,26 - 240 = 300 mm.

Mo ta6:. 5IT maxomgum: Ry, = 0,049 MOwm/M; Xy, = 0,157 MOm/m. [ yuactka musoi 20 u monyvaem Ry, = 0,98 MOwm; Xy, =

3,14 MOwm.
B coorBerctBun ¢ CH-357-77 [4] cyMMapHOe CONpOTHBICHHE KOHTakTOB mpu K3 OKOJO pachpeneiuTesbHOro LIUTa

MO/ICTAHIUH crenyer OPHHSITH:
R =15 MOwm. Tok tpexdaznoro K3 B Touke K; onpenensercs mo popmyire (3.6):
| 04100 _ 1967 xa;

.

V318152 +118?)

R, =2+ 0,05+ 0,12 + 0,98 + 15 = 18,15 MOwM,
X, =85+ 0,07 + 0,09 + 3,14 = 11.8 MOwm.

Kommyrammonnas cioco6HocTh aBToMaTa ABM-20 cocraBiser 35 KA.
lome = 35KA |y > 5.

3AIAYA 2.
OT PACIIPEJIEJIMTEJILHOT'O YCTPOIMCTBA 0,4 KB TTOJICTAHLIY ITUTAETCSI PACIIPE/IEJIUTEJIBHBIN ITYHKT ITPEATIPUSITHS,

YIAJIEHHBII HA PACCTOSIHUE
200 M. TPEBYETCA OIIPEJEJINTH TOKU TPEX®A3HOI'O 1 OTHOPA3HOI'O K3 HA IIINMHAX PII-0,4 KB B TOUKE K,. ITYCTb

JIMHUA JUTMHOM 200 M BBIIIOJIHEHA KABEJIEM C AJJIOMUHUEBBIMU XXUJIAMI CEYEHUEM 3 x 70 + 1 x 35,

Pemrenue. Pacyer Tpexdasnoro Toka K3 B Touke Ko.

ITo Ta0II. 6I1 IUTS Kxabens CeyeHneEM 70 M HaXOINM. Ry = 0,55 MOM/M;
Xo= 0,065 MOM/M; Rz =0,55 - 200 = 110 MmOwMm; X, = 0,065 - 200 = 13 mOwm. ITo Ta6a. 3.IT gus asromara A-3700 ¢ |, = 100 A umeem:
= 1,3 MOM;

B2
Xiaz = 0,86 MOwm. [TomHOE conpotuBnenue xo Mecta K3 B Touke Kj:
R, =Ry + R+ R, =18,15+ 1,3 + 110 = 129,45 mOwm;
X2 = X]_ + X2+ Xo = 11,8 + 0,86+ 13 = 25,66 MOm.
ITo popmyne (3.6) moxyuaem

- 0,4-1000 175 xA.

V3 (129152 + 25,662)

Pacuer omHO(azHOTO TOoKa K3 B Touke Kj.
ITo ta6m. 8.I1 ms Tparnchopmaropa 1000 kBA co cxemoit coemunennst 0o6MoTok A/Y Haxomamum, uto Z, = 27 MmOwm. ITo ta6m. 10.11
g xkabess 70 MM onpenemnsieM Zy, = 0,87 MOm/M; Z, = 0,87 - 200 = 174 MOm.
ITo popmyae (3.8) moyuaem
400

[ = F
Y 3-(27/3+174)

3aoaua 3. K pacnpenenutelbHOMY IMyHKTY MOAKIIIOYCHBI 1BA BRIIPAMUTEIbHBIX arperata ¢ U, = 110 B. HomuHanbpHas MOIITHOCTH
KaXXJIOTO MUTAOIIEro TpanchopmaTopa arperata cocraBisieT 25 kBA. Cxema BIIpsIMIICHHS — TpeX(a3Hast MocToBast. Tpedyercs
OTIPE/ICNTUTH TOK KOPOTKOTO 3aMBIKAHHUsI Ha CTOPOHE BHITPAMICHHOTO HanpspkeHus (Touka Ks).

=126 xA.

Pewenue. Tlo tabn. 11 anst tpancdopmaropa 12 Haxogum: AP, = 0,56 kBt; AU, = 4,5%; R, = 10,84 MOwm; Z;; = 21,78 MOmMm; X,
= 18,89 MOm.
C ydgeToM mapauieIbHo# paboThl IBYX Mpeodpa3zoBareiell CyMMapHBIEe COMTPOTHBICHHS 10 TOUKH K3 OyIyT paBHEIL:



Rs = R + Riof2; Xz = X5 + X2,
R, = R, (U/U,)? = 129,11 (0,11/0,4) = 9,76 MO,
X" = X, (Un/U))? = 25,66 (0,11/0,4)* = 1,94 MOwm;
R, = 9,76 + 10,84/2 = 15,18; X,=1,94 + 18,89/2 = 11,38mOMm.
o popmye (3.12) ¢ yuaetom (3.14) momyuaem

g =110 783 A,

.=
/15182 +11,38°

4. BBIBGOP CEYEHHWI ITPOBOJIOB Y KABEJIEA

4.1. OCHOBHBIE TPEBOBAHUS

[TpoBoxHUKH J1I000TO HAa3HAYEHMS OJDKHBI yIIOBIETBOPSTH TPEOOBAHUSIM B OTHOLIEHHHM IIPEIEIHHO JOIYyCTUMOTO Harpera C
Y4ETOM HE TOJBKO HOPMAJIBHBIX, HO W IIOCICaBAPHHHBIX PEXHWMOB, a TAaKKe PEKHMOB B IIEPHOJ PEMOHTAa M BO3MOXKHBIX
HEPaBHOMEPHOCTEH pacHpeAe/iCHHsT TOKOB MEXKIY JHHHAMH, CeKumsmd ImuH u T.0. [1]. TIpy mOBTOPHO-KPaTKOBPEMEHHOM H
KpPaTKOBPEMEHHOM DPEXHMax padOTHI 3NEKTPOIPUEMHHUKOB B KAa4eCTBE PACYETHOTO TOKA ISl MPOBEPKH CEUECHUSI IMPOBOJHHUKOB IO
HarpeBy CJieflyeT MPUHUMATh TOK, IPUBEICHHBIHN K JIUTEIbHOMY PEXUMY.

JonycTtumele [UIMTENbHBIE TOKU AJI IIPOBOJOB C PE3MHOBOM WM INOJUBUHWIXJIOPUAHON HM30JIALKEH, IHYPOB C PE3UHOBOU
n3oyALnMel u kabemel ¢ pe3nHOBOI MM TUIACTMACCOBOM M30JIILIKE B CBUHIIOBOH, MOJMBHHWIXJIOPHUIHON U PE3UMHOBON 000I0YKax
npuBeieHb! B Ta0J. 4.1 — 4.5. OHu npuHATHI U151 TeMIiepatyp xui +65, okpyxatomiero Bozayxa +25, semmn +15 °C.

[Tpu xonHMYecTBEe OTHOBPEMEHHO HAarpyKEHHBIX MPOBOJIOB OOJIee YEThIPEX, MPOJIOKEHHBIX B TPyOax, Kopodax, a TakxkKe B JIOTKaxX
My4YKaMH, TOKH JJIS MPOBOJOB IOJDKHBI MPUHUMATHCS TAKUMH JKe, KaK Uil HIPOBOJOB, MPOJIOXKEHHBIX OTKPBITO (B BO3MyXe) C
BBeZieHHeM CcHmkaromux kodp¢unuentos: 0,68 mist 5 u 6; 0,63 ma 7 — 9; 0,6 nnst 10 — 12 nposogos. [Ipu BeIOOpe cCHMXKAOMNX
K02(HUIMEHTOB KOHTPOJIFHBIE U pe3epBHBIE IPOBO/IA M KaOeJI HE YUNTHIBAIOTCSI.

Jnsa xabeneit HanpspkeHueM A0 35 kB ¢ m3omanmeil n3 mponnTaHHON KabenmpHOW Oymarw B CBHHIIOBOM, aTFOMHHUEBOU FUTH
TTOJIMBUHUIIXJIOPUIHON 00O0JIOUKE NOIMYCTUMBIE JUTUTENbHBIE TOKH OIIPEAEISIOTCS B COOTBETCTBHH C JOMYCTHMBIMH TeMIIEpaTypamMu
kabOenei (tabum. 4.1).

4.1. TlomycTuMasi Temrepatypa kadesei

HomunansHoe Hanpsbkenue, kKB o3 6 10 20 35

JlonycTrMasi TemiiepaTypa Kbl kabes, °C +80 +65 +60 +50 +50

4.2. Brioop ceyeHuii MPOBOIOB U
KabeJieil Mo ycJI0BUIO HArpeBa

CeueHns IPOBOAHHMKOB JJIEKTpHUEeCKUX cered HanpspkenueM no 1000 B BeIOmparoTcst Mo pacueTHOMY TOKY TakuM o0pa3oM, YTOOBI
MIPOBOJHHKH IIPU TOKAX HArpy3KH, COOTBETCTBYIOLIMX PaboTe B JUTUTEILHOM PEKMME M B YCIOBHIX HOPMHPOBAHHOM JUISl HUX TEMIIEPaTyphl
OKpYKalOIlleH cpezbl, He MeperpeBaInuch Obl CBEpX JOIYCTUMBIX IpenesoB. [y BEIOpAaHHOTO Ce4eHHMs IPOBOJHHUKA JOJDKHO BBITOIHATHCS
ycoBHe

Ip < KiKol 4.1

o1 !
rze |, — pacdeTHBIH TOK Harpysku. st 0HOTO 3IeKTponpHeMHnKa |, = |, (Ipyrue cirydau paccMOTpEHEI B TiI. 2); Ky — IonpaBo4HsIi
K03((HUIMEHT Ha TeMIlepaTypy OKpyKarwomiei cpeasl (tabn. 4.8); K, — mompaBouHbId KO(PQUIMEHT HA YHUCIO COBMECTHO
TIPOJIOKEHHBIX TPOBOJIOB WK Kabesei; | o, — JUTUTENBHO A0y CTHMBIH TOK, COOTBETCTBYIONIHI TaHHOMY cedenwto (tabur. 4.2 —4.7).
BbiOpaHHbIe TAKUM 00pa30M CeUeHHUs IPOBOJHUKOB MIPOBEPSIFOTCS 10 NoTepe HanpsbkeHust. st TpexdasHbIX cereit moxydaem
x/§IpL(R0 cos@ + Xy sing)-100

AU = 5 , (4.2)

H

rae L — anuna npoBoanuka; Ry, Xo — yenbHble akTHBHOE U PEAKTUBHOE COMPOTHUBIICHUS MPOBOAHKKA, OM/M; COSQ — K03 durmeHT
MOIIHOCTH U COOTBETCTBYIOIIHH eMy SiN¢.
[Tpu 5TOM TOJPKHO BBITIONHSATHCS YCIOBHE

AU <AU (4.3)

Joi ?

rae AU, - JOITyCTUMOE CHIKCHHE HAIPSDKCHUS B IIEKTPHIECKON CETH.
B HOpManbHbIX yenoBusix npunumaercst AU, = 5 %, B aBapuiinbix pexxumax AU ., = 10 %.

[TpoBepka ceTu Mo MOTEpPe HAMPSDKEHHSI, KaK MPABUIIO, HE MPUBOJAUT K HEOOXOMMUMOCTH YBETHUYMBATh CEUCHHE MPOBOIHHUKOB,
BBIOPAHHBIX 110 HAIPEBY PACUSTHBIM TOKOM HArpy3ku. Takoe yBeJIHYCHHE CEUCHHS MOXKET OKa3aThCsi HEOOXOAUMBIM TOJNBKO WHOT/IA,
[PH OYCHB POTSKEHHBIX JTHHUSIX.

4.3. BBIBOP CEYEHUI ITPOBOJIOB U KABEJIE! I10 JIOITY CTUMOM ITOTEPE HATIPSIDKEHU A

CeueHne NMpoBOJIOB U Kabenel 1Mo JOoIMyCTUMOW IOTepe HAIPSDKEHUsI BEIOMPAIOT, KaK IPAaBUIIO, JUI OCBETHTENIBHBIX ceTel. JlaHHBII
METOJ MOXET IPUMEHSATHCS TaKXKe ISl CHIIOBBIX ceTell OOJBIION MPOTIKEHHOCTH.
PaccMOTprM HECKOJIBKO CITy4aesB.



Cnyuai 1. Tpexda3zHas cocpeloTOUSHHAsI HArpy3Ka MojyvaeT MUTaHKue 110 JIMHUK JJTMHOM L.
ITo [4] momyckaercs mpeHeOperaTb PEaKTUBHBIM COMPOTHBIICHHWEM JuHUI mpu CoSe = 0,5...0,6 mpu mpoBoxake KabeIsMHu,
0 CeYeHHUil

MpOBOAaMH B TPyOax WJIM  MHOTOXWIBHBIMH

MIPOBOAAMHU

16

(25

MM2 BKJIIIOYHUTCIBHO,

coso = 0,9...70 (120) MM BKIIOUHMTENRHO. B ckoOKax YKa3aHbI CCYCHUS ATFOMUHHUEBBIX KU, 0€3 CKOOOK — MEIHBIX HKHIL.

4.2, I[OHyCTP[Mblﬁ JUIMTENbHBIH TOK IJIs1 MpoBOA0B ¢ ME/IHBIMM KUJTAMHU C pe31m030171 HU30JIAM el B MeTaJLIHYeCKUX
3aIMTHBIX 000JI0YKaX U KadeJieil ¢ MeTHBIMH JKHJIAMH C pe3l/lHOB0ﬁ HU30JI1Hell B CBUHIIOBOM, l'lO.]Il/lBl/lHl/lJ'lX.]'lOpl/lI[HOi/i,

HAPUTOBOIi WK PE3NHOBOIT 000J104Ke, GPOHMPOBAHHBIX H HEOPOHMPOBAHHBIX

Toxk, A, ans mpoBOAOB U Kabenen
Ceuenue
JKHITB, OJTHOXKHIIBHBIX AABYORHIBHEIX TPEXKHUITBHBIX
M2 HPH IPOKJIaJIKEe
B BO3/IyXe B BO3/yXe B 3eMJIe B BO3/IyXe B 3eMJIe
15 23 19 33 19 27
2,5 30 27 44 25 38
4 41 38 55 35 49
6 50 50 70 42 60
10 80 70 105 55 90
16 100 90 135 75 115
25 140 115 175 95 150
35 170 140 210 120 180
50 215 175 265 145 225
70 270 215 320 180 275
95 325 260 385 220 330
120 385 300 445 260 385
150 440 350 505 305 435
185 510 405 570 350 500
240 605 — — — —

4.3. lonycTUMBIi AJTUTEJbHBI TOK /151 IPOBOIOB H IIHYPOB
¢ MOJMBHHUWJIXJIOPH/IHOI M Pe3UHOBOI M30Jsiuel ¢ MeTHBIMHU KUJIAMH

Ceuenne Tok, A, 17151 IPOBOJIOB, NPOJIOKEHHBIX
TOKOTIPOBOISILICH B OJTHOI TpyOe
KUIBL, MM OTPRITO 755 Ik | 3x bk | 4dxDbk | 1x2x | 1x3x
0,5 11 — — — — —
0,75 15 — — — — —
1,0 17 16 15 14 15 14
1,2 20 18 16 15 16 14,5
15 23 19 17 16 18 15
2 26 24 22 20 23 19
25 30 27 25 25 25 21
3 34 32 28 26 28 24
4 41 38 35 30 32 27
Ceuenne Tok, A, 17151 IPOBOJIOB, POJIOKEHHBIX
Toxonposonﬂlzueﬁ OTKPHITO B OJIHOI1 TpyOe
JKUJIBI, MM 2 x Ik 3x Ik 4 x 1x 1x 2% 1x 3x
5 46 42 39 34 37 31
6 50 46 42 40 40 34
8 62 54 51 46 48 43
10 80 70 60 50 55 50
16 100 85 80 75 80 70
25 140 115 100 90 100 85
35 170 135 125 115 125 100
50 215 185 170 150 160 135
70 270 225 210 185 195 175
95 330 275 255 225 245 215
120 385 315 290 260 295 250
150 440 360 330 — — —
185 510 — — — — —
240 605 — — — — —
300 695 — — — — —
400 830 - - - — -

a

npu



4.4. JIomyCTUMBIH [UTUTENBHBIA TOK 711 TIPOBOOB C PE3UHOBOM U
MTOJTUBUHUIIXJIOPUTHON M30JISIIMUEN C aTlFOMMHUEBBIMU JKUTAMU

Ceuenne Tok, A, AJis IPOBOJOB, MPOJIOKEHHBIX
TOKOTIPOBOSIICH OTKPHITO B OJIHOI TpyOe
JKUJIBI, MM 2 x Ix 3 x Ik 4 x Ix 1 x 2% 1 x 3x
2 21 19 18 15 17 14
25 24 20 19 19 19 16
3 27 24 22 21 22 18
4 32 28 28 23 25 21
5 36 32 30 27 28 24
6 39 36 32 30 31 26
8 46 43 40 37 38 32
10 60 50 47 39 42 38
16 75 60 60 55 60 55
25 105 85 80 70 75 65
35 130 100 95 55 95 75
50 165 140 130 120 125 105
70 210 175 165 140 150 135
Ceucnrie Tox, A, A1 IPOBOJOB, MPOJIOKEHHBIX
ToxonpOBonﬂgleﬁ B OJIHOI1 TpyOe
IR, MM OTEPRHO 2 x 1x 3 x Ik 4 x 1x 1 x 2% 1x 3x
95 255 215 200 175 190 165
120 295 245 220 200 230 190
150 340 275 255 - — —
185 390 - - - - -
240 465 - - - - -
300 535 - - - — —
400 645 - - - - -

4.5. lomycTUMBI IIUTEIbHBIN TOK IJ15 Kadeeit
¢ AJIIOMHUHHMEBBIMU KUJIAMHU € Pe3MHOBOM MJIH IJIACTMACCOBOM U30Is1IHe
B CBHHIIOBOJ, NOJIMBHHHIXJIOPU/IHO U Pe3UHOBOI 000/104KAaX,
OpPOHHPOBAHHBIX H HEOPOHUPOBAHHBIX

Tok, A, st kabeneit
CeueHue
KT, OJTHOXKHMJIBHBIX AABYXOKHIBHBIX TPEXKUIBHBIX
M2 TIpH POKJIAJIKE
B BO3/IyXe B BO3/IyXe B 3eMIIe B BO3/yXe B 3eMJIe
2,5 23 21 34 19 29
4 31 29 42 27 38
6 38 38 55 32 46
10 60 55 80 42 70
16 75 70 105 60 90
25 105 90 135 75 115
35 130 105 160 90 140
50 165 135 205 110 175
70 210 165 245 140 210
95 250 200 295 170 255
120 295 230 340 200 295
150 340 270 390 235 335
185 390 310 440 270 385
240 465 - - - -




Toraa nony4yaem

31 L-10° 5
F>x/_p— - PLIO

2 mm F > ————— (4.4)
YAU uonU H YAU aonU H

rae |, — pacueTHsll TOK Harpysku, A; P — akTHBHasi MOIIHOCTb, KBT; Y — yJenbHas MPOBOAUMOCTS, M/(OM'MMZ); U, — nuHelHOE
Hanpsokenue, B; AU, — nomyctumasi motepst HanpspkeHus, %0.
B pacuerax NPMHUMAIOTCS 3HAUCHHS Y JUTS amioMuHs — 34,5 M/(Om-Mm?); m1st meau — 57,0 mM/(OM-Mm?).

Cnyuaii 2. TIo Tpex(asHOM CETH, BBIIOJHEHHONW MPOBOJOM OJMHAKOBOIO CEYEHHs, IOTYyYalOT [TMTAHME HECKOJBKO HAIPY30K
(puc. 4.1).

Ls

A
)

A

P, P, Ps

PUC. 4.1. JTUHUSA C HECKOJIBKUMU HATI'PY3KAMHU

Torma BMecto Gopmyist (4.4) orydaeM COOTHOIIEHHE

RL +RL, + BLy+....
'YAU uonU H .

F>

B MPAKTUYCCKUX pacuCTax MOXHO I10JIb30BaThCSI COOTHOICHUEM

RL +BL, + By +....

F>

, (4.5)

rae C — ko3 PUIUeHT, onpeneseMblii mo Tabu. 4.9.

4.9. 3navenns ko3dppunuenta C

HoMHHAIBHOE HaNpsIKEHHE o 3nauenus kodpunuenta C 1uisi IPOBOJIOB
cern, B UCTEMa CETH U POJI TOKA
MEIHBIX AITFOMHUHHUEBBIX
380/220 TpexdaszHasi ¢ HyJIeBbIM IPOBOJIOM 77 46
380/220 JByx(azHast ¢ HyJIeBbIM IPOBOIOM 34 20
220 JIByXnpoBOJIHasl IEPEMEHHOTO WU 12,8 7,7
MTOCTOSIHHOTO TOKa
220/127 Tpex¢asHas ¢ HyJIeBbIM IIPOBOJIOM 25,6 155
220/127 JByx(azHast ¢ HyJIeBbIM IPOBOJIOM 11,4 6,9
127 JIByXnpoBOIHasl IEPEMEHHOTO WU 4,3 2,6
MTOCTOSIHHOTO TOKa
120 JIByXnpoBOIHasl IEPEMEHHOTO WU 3,8 2,3
TTOCTOSIHHOTO TOKAa
110 JIByXTipoBOIHAS TIEPEMEHHOTO HJIH 3,2 19
MTOCTOSIHHOTO TOKAa
42 JIByXTipoBOIHAS TIEPEMEHHOTO HJIH 0,34 0,21
MTOCTOSIHHOTO TOKAa
24 JIBYXIIpOBOIHAS IEPEMEHHOTO MIIN 0,153 0,092
MTOCTOSIHHOTO TOKAa
12 JIBYXIIpOBOHAS IEPEMEHHOTO MIIN 0,038 0,023
MTOCTOSIHHOTO TOKa




HNPUMEPBI PACUETOB

Ipumep 1. TpeOyetcs BbIOpaTh CHUIIOBOI Kalenb AJIsl MUTAHMWS JABUTATENs] MOIIHOCTBIO 5 kBT, Hanpsbkennem 380 B. [Ipyrue
napametpsl: C0S ¢ = 0,8; KII/] = 97 %. Temneparypa nomemenus +30 °C.
Pewenue. HaxonuM HOMHHAITBHBIA TOK JABUTATEIIS
P, 5
IH = =
\/_3UH cospn 173-0,38-0,8-0,97

=98 A.

[MonpaBounsie ko3 duiments: paBubl: K; = 0,94 (tabm. 4.6); K, = 1,0. ITo tabm. 4.3 mis Tpex>KWUIbHOTO Kabens ¢
ATFOMHUHUCBBIMH KHUITaAMHU CeYeHNEM
2,5 MM® B MOIHBHHHIXJIOPHIHON 060NIOUKe HAXOMMM |0 = 19 A (B Bo3myxe). Ilposepsem: 9,8 < 1 - 0,94 - 19 A; 9,8 < 17,86.
BhibpaHHEIil KaGeTh mpoBEpHM 10 TOTepe HampsukeHus. 1lycts miuHa kaGems coctasiser 50 m. st ceuenns 2,5 mm? Ry = 12,5
MOwM/M; Xp = 0,104 MOm/M. [To popmyne (4.2) umeem

_ +/3.98-50(12,5-0,8+0,104-0,6)-100

380-1000
[TomyueHHOE 3HaYUCHNE MEHBIIIE JOITyCTUMON BEIMYUHEI, paBHOH 5 %0.

AU =22%.

Ilpumep 2. TpeOyercs BbIOpaTh CHJIOBOW Kabenb Uil MHUTaHHS IpeoOpa3oBaTeNbHOM YCTAHOBKHM C MHTAIONMM
tpancdopmaropom mMomrHoctsio 20 KBA, Hanpsbxenuem 380 B. Temneparypa cpenst +30 °C. Harpyska 4ucTo akTUBHASI.
Pewenue. OnpenenseM HOMUHAIBHBIA TOK YCTAHOBKH 110 MOLTHOCTH MUTAIOILIETO TpaHchopmaTopa

S, 20
l, = = =304 A.
Jau, +3.038

TonpaBounbie Ko3((HIMEHTHI Te %e. Bribupaem ceuenne kabems 10 mm? (1adim. 4.6) ¢ |, = 42 A
304<1-094-42;,30,4<395A.

Ilpumep 3. OcBeTuTenbHas Harpys3ka npeanpusaTus coctaBisier 10 xBt. TpeOyercs ompenenuTs cedeHHe aITIOMHHHEBOTO
MPOBO/IA YETHIPEXIIPOBOHON JUHUU TpexdaszHoro Toka HampspkerHuem 380/220 B mmuroit 100 M. JlomycTiMast TIOTeps HAMPSKCHHST
cocrasjsier 2,5 %.

Pewenue. o Tadn. 4.8 st nannoit cetnt HaxoquM C = 46. CeueHne a3HbIX MPOBOJOB OyJET paBHO

Es PL _10-100 ~87 i
CAU 46-25

Jon

Ipunnvaem crapgaptaoe cederne 10 M2 ITo TV cederue XKIbl HyJIEBOrO MPOBOJA TPH YETHIPEXIPOBOIHOMN CXeMe JOIDKHO
OBITH He MEHee IIOTOBUHBI ceueHHs (hazHoro nposoga [1]. [To3ToMy IpHHEMAEM CTAHIAPTHOE CEYEHHE HYIeBOr0 MPOBOIa 6 MM2.
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INPUJIOKEHUA

CITPABOYHBIE JAHHBIE
1II. KaTano:kHble JaHHbIE CHJIOBBIX TPaHC(HOPMATOPOB
MoFlljuHHIT()ZTL Homunanbusie Hanpsoxenus AP. kBT U %
<BA ! BH, xB oomorox HH, B ’ K
1r-1 0,38; 0,66 37 nn 95 0,21 4
TT-1,6 0,38; 0,66 mwm 170 0,18 4
TT-2,5 0,38; 0,66 220/133 0,18 4
TTr-6 0,38; 0,66 220/133 0,26 4
TT-10 0,38; 0,66 230; 400 0,28 4,5
TC-16 0,38; 0,66 230; 400 04 4,5
TC-25 0,38; 0,66 230; 400 0,56 4,5
TC-40 0,38; 0,66 230; 400 0,8 4,5
TC-63 0,38; 0,66 230; 400 1,15 4,5
TC-100 0,38; 0,66 230; 400 1,45 4,5
TC-160 6; 10 230; 400 2,7 55
TC-250 6; 10 230; 400 3,8 55
TC-400 6; 10 230; 400 5,4 5,5
TC-630 6; 10 230; 400 7,3 55
TC-1000 6; 10 400 11,2 55
TC-1600 6; 10 400 16,0 55
TM-160 6; 10 400 2,65 4,5
TM-250 6; 10 400 37 4,5
TM-400 6; 10 400 55 4,5
TM-630 6; 10 400 7,6 4,5
TM-1000 6; 10 400 12,2 55
TM-1600 6; 10 400 18,0 55
TM-2500 6; 10 400 24,3 55

2.I1. OpneHTHPOBOYHBIE 3HAUEHHST CONPOTHBJIEHNIT MePBUYHBIX 00MOTOK
KaTylIeYHbIX TPaHcGOpMAaTOpPOB ToKa Hanps:kenus g0 1000 B

Koshduument Knacc tounoctn 1 Kiacc Tounoctu 2
Tpanchopmati Xy MOM R, MOM Xy MOM R, MOM
10/5 270 170 70 75
15/5 120 75 30 33
20/5 67 42 17 19
30/5 30 20 8 8,2
40/5 17 11 4,2 4.8
50/5 11 7 2,8 30
75/5 4,8 3 1,2 1,3
100/5 2,7 17 0,7 0,75
150/5 1,2 0,75 0,3 0,33
200/5 0,67 0,42 0,17 0,19
300/5 0,3 0,2 0,08 0,088
400/5 0,17 0,11 0,04 0,05
500/5 0,07 0,05 0,02 0,02




3.I1. OpHEHTHPOBOYHBIC 3HAYCHUS COMIPOTHBIICHUN KaTYIIICK
(pacuienuTenei) MAaKCMMAJILHOT'O TOKa aBTOMATHYECKUX BBIKIFOUATENEH

KaTyl;Jl.IOth/IH(};I;T:;}::I:ETTf;I;), A Ky MOM R, MOM
50 2,7 55
70 13 24
100 0,86 1,3
140 0,55 0,74
200 0,28 0,36
400 0,1 0,15
600 0,09 0,12

HpI/I OOJILIINX HOMHHAJILHEIX TOKaX pacueHI/ITeneﬁ COITPOTUBJICHUS KaTYIICK
ABTOMATOB MOXHO IMPUHUMATL Ha YPOBHE CJICAYIOMINX 3HAUCHUI:

0,09 0,12

4.I1. Texundyeckue JaHHbIE INUHOIIPOBO0B

CompoTuBieHre MPOBoI0B, MOM
Tun HomunansHbIN (astoro - JluHamMu4yeckas CTOMKOCTb,
TOK, A KA
R X R X

IMA-76 1000 58,2 50,2 95,6 - 40
1IMA-73 1600 31,0 17 72 98 70
1IIMA-68 2500 20 20 268 458 70
1IIMA-68 4000 13 20 70 46 100
HIPA-73 250 200 100 180 150 15
IIPA-73 400 130 100 169 129 25
HIPA-73 630 85 75 100 129 35
HIPA-74 250 180 200 230 180 10
IPA-74 400 180 180 180 170 15
IPA-74 630 85 75 170 170 35

5.11. COHpOTI/IBJ'IeHI/ISI IIOCKHUX aJIFOMHMHHUECBBIX IIHH,
TIPOJIOKEHHBIX OTKPBITO

ConpoTuBieHe NpsIMOi MOCIIEA0BATEILHOCTH, ConpoTusneHue
< = MOM/M ner "daza —
o Ry X1y, IPH Pa3IMYHBIX HyJ1eBas IIHHA",
B g CPEIHEreOMETPUUECKUX PACCTOSHUSIX MOM/M, Zy,, ipu
é = Mexay (hazamu, MM Pa3INYHbIX
= ’E PaccTOsSHUAX
2 MEeXIy HyJICBOH
s e WKMHOM ¥ KpaiiHeit

(azoit, MM
100 150 200 300 200 750

30x4 | 0269 | 0163 | 0,189 | 0,206 | 0,235 0,79 0,9
40x4 | 0,211 | 0,145 0,17 0,189 | 0,214 0,66 0,78
40x5 | 0173 | 0,145 0,17 0,189 | 0,214 0,59 0,72

50x5 | 014 0,137 | 0,156 0,18 0,2 0,52 0,66
60x6 | 0102 | 0,119 | 0,145 | 0,163 | 0,189 0,44 0,59
80x6 | 0077 | 0102 | 0,127 | 0,146 | 0,171 0,39 0,54
80x8 | 0,059 | 0,102 | 0,126 | 0,245 0,17 0,36 0,52
100x6 | 0,063 0,09 0,114 | 0,232 | 0,158 0,34 05
100x8 | 0,049 0,09 0,113 | 0,231 | 0,157 0,33 0,48
100x10 | 0,04 0,09 0,011 0,13 0,156 0,32 0,48




6.I1. CompoTuBieHNSs PSMOH MMOCIIEI0BATENLHOCTH Kabeneit

110 1000 B ¢ anmroMHUHHEBBIMU KUIAMHA

Ceuenne KIITBI, MM R «a6: Xi xa5o MOM/M
paboucit HYJIeBOM MOM/M TPEXKUIIbHBIN YETHIPEXKUIIbHBIN
4 25 9,61 0,092 0,098
6 4 6,41 0,087 0,094
10 6 3,84 0,083 0,088
16 10 24 0,078 0,084
25 16 154 0,062 0,072
35 16 11 0,061 0,068
50 25 0,77 0,060 0,066
70 35 0,55 0,059 0,065
95 50 0,41 0,057 0,064
120 50 0,32 0,057 0,064
150 70 0,26 0,056 0,063
185 70 0,21 0,056 0,063
240 - 0,16 0,055 -

7.11. OpreHTHPOBOYHBIE 3HAYEHHUS COMPOTHBJIEHN KOHTAKTOB
KOMMYTAIMOHHBIX aNNapaToB

HoMuHanbHbIH Ry, MO
TOK ammapara, A aBTOMAThI pyGHILHIKH 1 pasbeIMHUTENN
IPeJOXPaHUTEIIH
50 1,3 - -
70 1,0 - -
100 0,75 0,5 -
150 0,65 — -
200 0,6 04 -
400 04 0,2 0,2
600 0,25 0,15 0,15
1000 Jlanusre 0,08 0,08
2000 OTCYTCTBYIOT - 0,08
3000 - - 0,02

8.I1. [To.THBIE COMPOTHBJIEHUS TOKY 3aMbIKAHUS HA KOPITYC
TpaHchoOpMaTOPOB O BTOPUYHBIM Hanpsikennem 0,4 kB

HoMuHAIbHAS HomunansHoe I'pynna
MomHOCTS, KB-A HarnpsbkeHne 00MOTOK COCIMHEHHUS Z,, MOM
! BH, xB 00OMOTOK
160 6,10 Y/YO 487
6,10 Y/Z0 141
20,35 Y/YO 478
20,35 Y/Z0 203
250 6,10 Y/YO 312
6,10 Y/Z0 90
20,35 Y/YO 305
20,35 Y/Z0 130
400 6,10 Y/YO 195
6,10 A/'YO 56
20,35 Y/YO 191
630 6,10 Y/YO 129
6,10 A/'YO 42
20,35 Y/IYO 121
1000 6,10 Y/YO 8l
6,10 AlI'YO 27
20,35 Y/YO 77




20,35 A/YO 32

1600 10 Y/YO 54
10 Al'YO 16,5
20 A/YO 195

35 Y/YO 51




9.I1. ITosiHOe conpoTHBJIeHHE MeTaH " (a3HbINH MPOBOAHNK — HYJI€BOH
NMPOBOJIHUK" YeTbIPEeXIMPOBOIHBIX JUHUM, BHINOJIHEHHBIX
YeTHIPEX;KUIBHBIMHU Ka0eJsIMU, IPOBOIAMM WJIH O/THOKUJIBHBIMH
MPOBOJAMH, MPOJIOKEHHBIX MYYKOM, ¢ ATIOMHUHHEBBIMH KHJIAMH

CedeHne MPOBOAHUKA, MM Zy, CeueHne MPOBOAHUKA, MM Zy,
¢azuoro HyJIEBOTO MOM/v (asnoro HyJIEBOTO MOM/m
25 2,5 29,64 50 50 1,48
4 2,5 24,08 70 35 1,59
4 4 18,52 70 50 1,27
6 4 15,43 70 70 1,06
6 6 12,34 95 50 1,13
10 6 9,88 95 70 0,92
10 10 7,41 95 95 0,78
16 10 5,92 120 50 1,05
16 16 4,43 120 70 0,84
25 10 519 120 95 0,7
25 16 3,7 150 70 0,82
25 25 2,96 150 95 0,67
35 16 3,35 150 120 0,52
35 25 2,54 185 70 0,53
35 35 2,12 185 95 0,59
50 25 2,22 185 120 0,51
50 35 18

10.IT. ITonHOE compoTHBIIeHNE TIETH ' (pazHast KHiIa — HyJeBast xKuia"
C Y4ETOM ITPOBOANMOCTH aJIFOMUHUEBOH 000IOUKH YETHIPEX>KUIIBHOTO

Kaberst ¢ OyMaXHOH H30IsIIHeit

CeueHue KUIbl, MM2 Zyy, MOM/M
(azHOM HyJIeBOH Menb ATIOMUHUH
6 4 4,74 7,49
10 6 3,06 4,73
16 10 2,01 3,08
25 16 1,38 21
35 16 1,06 157
50 25 0,78 1,16
70 35 0,61 0,87
95 35 0,48 0,69
120 50 0,41 0,58
150 50 0,31 0,45
185 70 0,27 0,35




11.I1. [TonHOE compoTHBIIeHUE METH ' (pazHast KuIa — ATIOMHHUEBAs
00oouKka" TPEX KMIBHBIX Kabenel ¢ OyMakHOU H30IIsIIen

Ceuenne Z,y MOM/M Ceuenne Z,y MOM/M
tbasnoit tbasnoit
KHIBL, MM® | MeIb AMOMUHUA | 5Kutel, MM2 Me/b AMOMHHHIT
6 4,98 7,67 70 0,83 1,06

10 331 4,92 95 0,66 0,83
16 231 3,33 120 0,56 0,7
25 1,7 2,44 150 0,44 0,54
35 1,37 1,83 185 0,36 0,45
50 1,07 1,4 240 0,29 0,36

12.11. loanoe compoTuBJeHue netTiin " ¢a3ublii mpoBox — Tpyda”
TPeXNpPOBOIHO JIMHUH ¢ ATIOMHHHEBBIMH POBOJAMH, NMPOJIOKEHHBIMH B
CTAJBHOI TOHKOCTeHHOi1 Tpy6e, Z,y, MOM/M

Ceuenne Hapy kHblil AHaMeTp X TONIIHHA CTCHKH TPYObI, MM
(azuoi
SKWIBL, MM 20x 1,6 26x 1,8 332x2 47 x 2 59 x 2
25 18,69 18,22 17,61 17,01 16,55
4 13,19 12,71 12,09 11,48 11,01
6 10,17 9,67 9,04 8,42 7,94
10 7,78 7,28 6,64 6,01 5,52
16 - 5,87 5,22 4,57 4,07
25 - 5,19 4,53 3,88 3,37
3,48 2,98




NMpPOBOAAMH,

13.I1. ITosHOE conmpoTHBJIeHME MeT. " ha3HbIN MPOBOA — HYJIEBOIi MPOBOA" YeTHIPEXNPOBOAHON JUHUHM € ATIOMUHHEBBIMHI

NPOJI0KEeHHBIMHU B CTAJIbHOI TOHKOCTEHHOIT Tpy0e ¢ y4eToM COBMECTHOI0
HCI0JIb30BAHNSA NPOBOJIUMOCTEI HY1eBOT0 POBO/JIA U CTAJbHOI TPYOHI,

Zyy, MOM/M
CeueHe KHITbi, MM Hapy>xHbIif AuaMeTp x TOJIIMHA CTaNbHOH TPyObl, MM
(hazuol HYJIEBOI 20x 1,6 26x 1,8 32x2 47 x 2 59 x 2
25 25 17,93 17,64 — - -
4 25 12,44 12,21 11,66 - -
4 4 12,12 11,84 11,47 - -
6 4 9,10 8,81 8,42 8,0 -
6 6 8,77 8,54 8,22 7,86 -
10 6 - 6,17 5,82 5,44 512
10 10 - 579 551 5,22 4,96
16 10 - - 4,10 3,79 3,52
16 16 - - 3,80 354 3,33
25 10 - - - 3,20 2,82
25 16 - - - 2,85 2,64
CeueHue KHITbi, MM Hapy>xHblif AnaMeTp X TOJIIMHA CTANBHOH TPYObl, MM
(bazHoit HyJIEBOM 20x 1,6 26x 1,8 32x2 47 x 2 59 x 2
25 25 - - - 2,68 2,48
35 16 - - - 2,50 2,25
35 25 - - - 2,32 2,11
35 35 - - - 2,18 1,98
50 25 - - - - 1,83
50 35 - - - - 1,72
50 50 - - - - 1,61
70 35 - - - - 1,55
70 50 - - - - 1,45
70 70 - - - - 1,37




14.11. YcnoBHble rpaduueckie 0003HauSHHs, TPUMEHSIEMbIE

B JJICKTPUUYCCKHUX CXEeMax

HaumenoBanue

O6o3Hauenue

Marmmmna acuHXpoHHas Tpex(aszHas ¢ GpazHbIM pOTOPOM

MarimHa aCHHXpOHHas Tpex(asHasi ¢ KOPOTKO3aMKHY THIM
poTopom

MarmmHa cuHXpOHHAs Tpex(azHas

MamHa NOCTOSTHHOT'O TOKA.!

C HC3aBHCUMbIM BO36y)KI[€HI/I€M

B 00

HaunmenoBanne

O06o3HaucHUE

C TIOCTIEIOBATEIEHBIM BO30YKICHHUEM

C MapaJuIeIbHBIM BO30YKIECHUEM

C B036y)I(,HCHI/IeM OT IMOCTOAHHBIX MarHuTOB

Karymmka mHIyKTHBHOCTH, ApOCCENb 63 MarHUTOIPOBO/IA

PeaxTop

Tpancdopmarop onHOGa3HBIH ¢ MATHUTOIIPOBOIOM

ABtotpanchopmaTop oHO(A3HBIH C MArHUTOIIPOBOIOM

TpancdopmaTop Toka ¢ OHOH BTOPUIHOH OOMOTKOM

G

a5
.

E

RO aEC s

10
. 0y
PesucTop nocTosHHBI — =14
Pesucrop niepeMeHHbIiH _|—_j:!_
TepMOpe3nCTOp MPSMOTO TIOAOTPEBA ?Zﬁ'
o
t
KonzeHcaTop mocTosIHHON eMKOCTH =!L:
HaunmenoBaunue O06o03HaueHue

[Tprbop 351eKTPON3MEPUTEIBHBIA




MOKAa3bIBAFOIIHI

¢ IU(POBBIM OTCIECTOM
Huon

TupucTop TpUOAHBIN HE3AMUPAEMBIN C YIPaBICHUEM 10
KaToxy

TpanzucTop Tuma N-P-N ¢ KOJUIEKTOPOM, dIEKTPUIECKU
COEIMHEHHBIM C KOPITyCOM

[ToneBoil TpaH3UCTOP C KaHAJIOM P-TUIIA

[ToneBoit TpaH3UCTOP C U30JIMPOBAHHBIM 3aTBOPOM:
000TaImeHHOro THIIA C P-KaHAIOM

06OFaH_[eHHOFO THUIIA C N-KaHAJIOM

DJeKTpoHarpeBaTellb HHAYKIIMOHHBIN. O011ee
0003HaUCHHE

KoHTakT KOMMyTaIrmoHHOTO ycTpoiicTa. Odmiee
0003HavYeHHeE:

3]0 O Q44BN

6
3aMBIKAIOII NI
o}
30
Haumenosanue O06o3HaucHUE
Pa3MbIKarOIIUi
MEPEKITIOYALOIIMI

KoHTakT 3aMbIKaromuii ¢ 3aMeuuTeneM, ASHCTBYIOMNM:
IIpU cpadaThIBaHUN

IIpH BO3Bpare

KonTakT pa3mbIkaronyii ¢ 3aMeInTeNeM, JeCTBYIOIINI:

IIpu cpadaThIBaHUN

TIPU BO3BpaTe
KoHTaKT A1 KOMMyTalUuy CUIbHOTOYHOM LIENH:

3aMBIKAIOI I

o
2
=
=



Pa3MBIKAIOLIUI

3aMBIKAIOIINN TyrOracUTEIbHBII

Pa3MBIKAIOUINI TyTrOracuTeIbHbIN

KonraxT pazpenuauTENS

_/}—‘l/ﬁf_/l{r_[/""

HaumenoBanue

O0o3HaucHUE

KoHTaKT BBIKIIOYATEIIS Pa3sbCANMHUTEIIA

KoHTakKT ¢ aBTOMaTH4eCKUM BO3BPaTOM MPH NEperpy3Ke

KOHTaKT 3JIeKTPOTEIIOBOrO pesie MPH pa3HECCHHOM
crniocode n300pakeHus pee

Brikirouarens TpeXmomoCHbIH (pyOHITBHUK)

Brikmouaresnb aBTOMaTHYECKHNA TPEXIIOIIOCHBIN C
ABTOMAaTHYECKUM BO3BPATOM

BrixmouaTeas BEICOKOTO HapsKCHUA

OTtaenureinnb

KOpOTKOBaMBIKaTeHL

BeiximrouaTens myTeBoil:

OJTHOITOJTFOCHBIA

TPEXIOJIIOCHBII

BrIximrouaTens KHOOYHBIA HAKUMHOM:

C 3aMBbIKarOIIMM KOHTaKTOM

C pa3sMbIKAIOIINM KOHTAaKTOM

1

-

Aap

Lol

)
)

|
f

HaumenoBaunue O0o3HaueHue
[Mepexmroyareny co CIOXHOM KOMMYyTaIel n300paXkaroT
Ha CXeMe OTHUM U3 CIEIYIOINX CII0COO0B:
MEPBBIN CIIOCO0: ePEeKITIOYaTeNN H300pakaloT B BUE :
YCIIOBHOTO 0003Hau€HHs, a Ha T0JIe CXEMBbI TOMEIAIoT [F==

Ta6J'IPIHy 3aMbIKaHWs1 KOHTAaKTOM

BTOpOIA criocod

i



KoHTakT KOHTaKTHOTO COCIMHCHUS.
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pa3bopHOTr0o COeTMHEHUS _ 25’
HEepa30OPHOTO COETMHEHHUS —
Karymika snekTpoMexaHn4ecKoro ycTpoiicTaa
(koHTaKTOpA, pere)
Karymika 37eKTpoMeXaHUIecKOro ycTpoiicTsa ¢
yKa3aHHeM BHJia OOMOTKH:
i i
00MOTKA HaNPSDKEHUS
HanmenoBanne O6o03HaueHne

00MOTKa MaKCUMAaJIbLHOI'O TOKa

BocnprHnMaromas 4acTb 3J€KTPOTEILIOBOTO pefie
(HarpeBaTesbHBIA H OUMETAJUTMYSCKHI 37IEMEHTBI)
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1.4. BBIKIIIOYATEJIX TOKOOI'PAHUYUBAIOIIUE C SJIEKTPOMATHUTHBIMUA U
MMOJYIIPOBOJHUKOBBIMU PACHEIIUTEJISIMUA TOKA. OCHOBHBIE TEXHUYECKHUE JTAHHBIE
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II pumMedyaHUuA: v HoMmuHanbHBIN TOK BBIKIIOYATEIS OpeacAeTCa HOMUHAJIBHBIM TOKOM PaCUEIUTEIIA.

i TOK IIOTYTIPOBOJHUKOBOTO PACLIETIUTENS, YCTAHOBICHHBIIN IPH PETYIUPOBKE.

2 HomuHaTbHEIH paGoun

3 HomunanbHbIi TOK TIOJTYIIPOBOAHHUKOBOI'O PACHEIIUTEIST COOTBETCTBYET MAaKCUMAJIbBHOMY Ka.HI/I6pyCMOMy 3HAaYCHUIO HOMHHAJIBHOTO pa60qer0

TOKa.
9 VcraBKu 10 BpeMeHH cpabaThIBAHHS B 30HE TOKOB IEPErpy3KH yKa3aHbl mpH 6l

9 HpI/I COOTBCTCTBy}OU_Ief/’I OT'OBOPKE B 3aKa3€ BBIKIIIOYATEIIA MOT'YT IIOCTABJIATHCSA

wp IEPEMEHHOT0 U 5|, HOCTOSIHHOTO TOKA.
0e3 3aIIUThl B 30HE TOKOB TIEPErpy3KH.




1.5. BBIKUIIOYATEJIA TOKOOI'PAHUYUBAIOIIUE C SJIEKTPOMATHUTHBIMH U TEIIJIOBBIMUA
PACHEIIMTEJISIMHA TOKA.
OCHOBHBIE TEXHUYECKHUE JJAHHBIE

HomuHanbHbIN TOK, A

VYcraBka no TOKy cpabaTbiBaHus, A

Tun Pon Toka n HomunaneHoe
BBIK/TIOUATENS | YACTOTA CETH | HAmpsbkeHue, B |  BBIKIIOYa- 3JIEKTPOMArHUTHBIX TEIJIOBBIX TEIJIOBBIX JIEKTPOMArHUTHBIX
Tenen pacuenurenen pacuenuresnei pacuenurenen pacuenuresnei
~50T
~60 Tt 660, 380 160 16 18
~400 I'y 380 150
~50T'g
~60ry | 0960380 160 20 23 630
~400 I'y 380 150
~50Tg
~60 Tt 660, 380 160 5 29
~400 'y 380 150
~50T'g
~60 T 660, 380 160 32 37
A371.5b, ~400 I'y 380 160 150
A3716b ~50 '
~60 Tt 660, 380 160 40 46
~400 'y 380 150
~50T'g
~60 I'g 660, 380 160 50 57 630, 1600
~400 I'y 380 150
~50Tg
~60 Tt 660, 380 160 63 72
~400 'y 380 150
~50T'g
~60Tn 660, 380 160 80 o2
~400 I'g 380 150
Ton Pojt Toka 1 HoMUHATBHOE HomuHanbHbIH TOK, A YcraBka 110 TOKy cpabaTeiBanus, A
BBIKIIONATEINS | 4ACTOTA CeTH | Hanpsukenme, B | BPIOTIOUA- 3JIEKTPOMArHUTHBIX TEIUIOBBIX TEIJIOBBIX JIEKTPOMArHUTHBIX
' Tenen pacuenuTenei pacuenuresnei pacuenurenei pacuenuresnei
~50 I'q
~60 T 660, 380 160 100 115
~400 ' 380 180
~50 I'q
ASPED | gory | 660380 160 125 145 630, 1600
~400 ' 380 150
~50 I'q
~60 T 660, 380 160 160 185
~400 ' 380 150 150 172
16 18
160 20 23 600
25 29
32 37
40 46
A3715b | [locTosHHBII 440 160 50 >7
63 72
80 92 600, 900
100 115
125 145
160 185
50T 160. 185
A3725B, 20T 660, 380 250 200 230 2500
A3726b 5 250 290
~400 'y 380 250 170 170 195 2000
160 185
A3725b | [locrostHHBII 440 250 200 230 1500
250 290




1.6. BBIKIIIOYATEJINTU TOKOOTI'PAHUYNBAIOIIME C 3JIEKTPOMATHUTHBIMUA PACHEIIUTEJISIMU TOKA.

OCHOBHBIE TEXHUYECKHUE JJAHHBIE

Tun BeIKITFOYATENS

Poj Toka u

Homunansaoe

HoMuHanbHbIM TOK, A

Kanubpyemoe 3Hauenue

YCTaBKHU 110 TOKY Cpa6aTBIBaHI/Iﬂ

QHCKTpoMaFHI/ITHOFO
TOKa, A

A37115, N N 80 400
A3712b 50Tu, ~60Tn 660, 380 160 160 630, 1000, 1600
A3711b ITocTossHHBII 440 600, 750, 960
A37215, ~50Tw, ~60T 660, 380 1600, 2000, 2500
A37225 “’ 1 ' 250 250 ’ ’
A3721B TlocTosHHbIH 440 960, 1200, 1500
A37915, _ N 2500, 3200, 4000, 5000,
A37925 50T, ~ 60 I'n 660, 380 630 630 6300
A3791b ITocTossHHBII 440 2400, 3800

1.7. BBIKUIIIOYATEJIX HETOKOOI'PAHUYUBAIOIIUE C QJIEKTPOMATHUTHBIMU U TEIIVIOBBIMUA
PACHEIIMTEJISIMHA TOKA.
OcHOBHBbIE TEXHHMYeCKHE JaHHbIE

HoMmuHambHOE HomuHanbHblii TOK, A YcraBka 110 TOKy cpabarbiBaHus, A
Tun Pon toka u
BbIKTIOUaTens | wactora cern | TOHPKEHHE, | ppiymiouatene | snekTpoMarHUTHBIX TEIIOBBIX TEIIOBBIX 3JIEKTPOMATHUTHBIX
B i pacuenurenei pacuenurenel | pacuenurenei pacuenuTenei
~50 I'g 160
~400 I'y 150 16 18
A37150 ~50TI' 160
' 380 160 20 23 630
A37160 ~400 'y 150
~50T'1 160
~400 I'ry 150 2 29
HomuHaibHOE HomunanbHbIi TOK, A VYcraBka 1o ToKy cpabarsiBaHusi, A
Tun PoJ Toka u
BBIKITIOUATEIS 4aCTOTA CETH HAlPLKCHHE, | pryemouaTene | 31eKTpOMATHUTHBIX TEIJIOBBIX TEIJIOBBIX 3JIEKTPOMArHUTHBIX
B i pacuenurenen pacuenureneld | pacuenurenei pacuenurenen
~50 ' 160
32 37
~400 I'g 150
~50T'n 160
~400 I'g 150 40 46
~50 ' 160
~400 I'g 150 50 57
~50T'1 160
63 72
A3715D, ~400 I'g 150
380 630, 1600
A3716D ~50T'n 160 80 P ’
~400 I'y 150
~50 ' 160
~400 I'g 150 100 115
50T 160 160
= 0
~400 'y 150 125 145
~50 ' 160 160 185
~400 I'g 150 150 172
16 18
20 23 600
25 29
. 32 37
A37150 IocrostHHBII 220 160 0 6
50 57 600, 900
63 72
80 92




Ipooonscenue maon. 1.7

Ty Pot Toka 1t ];[{zruHaHBHoe Homunanenslii Tok, A VYcraBka 0 TOKy cpabaTeIBaHus, A
BBIKITIOUATENST | YacTOTa CeTH PKCHUE, | prixmouatene | MeKTPOMArHHTHBIX TEIJIOBBIX TEIJIOBBIX 3JIEKTPOMArHUTHBIX
B i pacuenureneit pacuenureneit | pacuenureneit pacuenurenei
100 115
A37150® IlocTostHHBIH 220 160 160 125 145 600, 900
160 185
160 185
A37250, ~50 T 250 200 230
A37260 380 250 290 1500
~400 I'g 250 170 170 195
160 185
A37250 IocrosiHHBII 220 150 200 230 2000
250 290
250 290 2500
A37950 50 ' 320 370 3200
A379 6H’ ~60 T 660, 380 400 460 4000
500 575 5000
630 630 630 725 6300
250 290
320 370 2400
A3795H IocrosiHHBII 440 400 460
500 575 3800
630 725




1.8. BBIKUIIIOYATEJIN HETOKOOI'PAHUUYUBAIOIIUME C JIEKTPOMATHUTHBIMU PACHEIUTEJISIMU TOKA.
OCHOBHBIE TEXHUYECKHUE JAHHBIE

Tun Pox Toka i HoMUHATbHOE HomuHanbHbIl TOK, A Kanubpyemoe 3Ha4eHHE YCTaBKH [0 TOKY
6
BBIKIIFOYATEJIsI 4acToTa CeTn Hanpsbkenue, B | gpicmouarenst 3“;;%3%3;?2;:“0 Mgiﬂ;ﬁﬁi ;133%23?::&1
~50 Tt 80 400
A3711D, A3712D 380 160 160 630, 1000, 1600
~400 ' 150 630
A3711D ITocTosiHHBII 220 160 600. 750, 960
A37210, ~50T'ng 380 250 1600, 2000, 2500
A3722D ~400 'y 250 200 2000
A37210 ITocTostHHBII 220 250 960, 1200, 1500

1.9. BeikmaouaTesau 0e3 MaKCMMAJbHBIX pacuenureseii Toka. OcHOBHbIE TEXHHYECKHE JaHHbIE

. MrHOBEHHOE 3HaUYEHHE TOKA
Tun BBIKJIFOYATCIISL POI[ TOKa U yacToTa CETH HowvymamkHoe Howvmank et TCPMHHCCK&H SJICKTPO, I/IHaMI/I‘ICCKO]\/’I
2 poxa
Hamnpsbkenue, B TOK, A CTOMKOCTh, A“-C CTORKOCTH. A. He MeHee
A3717b, A3717b ~50 T, ~ 60 I'ng 660, 380 106
A3717b TTocTosHHBIN 440 160 610 2500
A3727b, A3728b ~50 'y, ~ 60 I'ig 660, 380 106
A3727b TTocTostHHEBII 440 250 1510 3000
~50I'ny, ~ 60 I'ig 160
A37170, A37180 400 380 150 6-10° 2500
A37170 TlocTostHHBIIH 220 160
~50I'n, ~ 60 I'ig 250
A3727D, A3728D 00T 380 500 10-10° 3000
A37270 TTocTostHHEII 220 250
A3797C, A3798C ~50 T, ~ 60T 660, 380 106 40 000
A3797C TlocTostHHEII 440 630 130-10 35000




1.10. OTkiI0HEeHHE YCTaBOK 110 TOKY U BPEMEHH CpadaThIBaHUs paclienuTeNnen
IIpY TeMIIepaType OKpykatolero Bo3ayxa 25+10 °C

3Ha‘-ICHI/Ie Hpenenm JAOIIYCTUMOI'O OTKJIOHEHHUS YCTaBKU IIPU NIPOTECKaAHUU TOKas)
Bun ycraBku 30Ha 3aIUTE
YCTaBKU
TI0 ABYM IIOJIFOCaM 10 OJHOMY IIOJIIOCY 10 TPEM MIOJIF0CaM
3oma ToKoB 1,25 1,15..1,35 1,05..14 1,15..1,35
neperpy3ku
2 18..2,2 16..24 16..24
VeTaBKa 10 TOKy 3 2,7..33 24..3,6 2,4..3,6
cpabaTbIBaHUS, 30HA TOKOB 4 36..44 32.48 3,2..4,8
kparkast Iyp Y KOPOTKOT'O 5 45..55 4,0..6,0 4,0...6,0
3aMBIKaHHA 6 54..6,6 48..7,2 48..7,2
7 6,3..7,7 56..84 56..84
10 9,0..11,0 8,0..12,0 8,0..12,0
3,0..50 2,0..6,0 2,0..5,0
30Ha TOKOB
neperpyamz) 8 6,5...9,5 50..11,0 50..9,5
VYcraBka 0 BpeMeHU 16 14,0...18,0 12,0...20,0 12,0...18,0
cpabaTbeIBaHUs, C 30Ha TOKOB 01 0,08..0,12
KOPOTKOTO 0,25 - 0,23...0,27 -
3aMBIKaHUS 0,4 0,38..0,42

Hpumeuanus:® |, — HOMEHATBHBIH PaGOUHIl TOK MOTYIPOBOIHAKOBOIO PACHEITHTEIS — TOK, YCTAHOBICHHBIH IPH PEryTHPOBAHHH.
9 YcraBKu MO BpeMeHU cpaGaThIBaHHs B 30HE TOKOB MEPErPy3KH yKa3aHbl TipH 6l,, mepeMeHHOro ToKa u 5l,, MOCTOsSHHOTO TOKa
9 Ilepenensl MONMyCTHMBIX OTKIOHEHHI YCTABOK MO TOKY CpabaThIBaHHs B 30HE TOKOB KOPOTKOrO 3aMBIKAHHS M YCTABOK IO BPEMEHH
cpabaTbIBaHUS B 30HE TOKOB IIEPErpy30K yKa3aHbl Ul 6a30BOr0 3HAYEHUS] HOMUHAIIBHOTO TOKA.




1.11. BPEMATOKOBBIE XAPAKTEPUCTHKH C XOJIOJTHOT'O COCTOSTHUA BBIKJIIOYATEJENR CEPUA A3700

. MMOCTOsIHHOI'O 1
IMEPEMEHHOI'O TOKA YACTOTOM! 50 " 400 I'll TP TEMIIEPATYPE OKPYKAIOHIETO BO3AYXA 40 °C

Bpewmst cpabaThiBaHMs HOIYIIPOBOJIHUKOBOTO PACLEIUTENS, C, B XapAKTEPHBIX TOYKAX

b
S o
E é ° E 30HBI TOKOB 30HBI JEHCTBHS YCTABKH IO TOKY CpabaThIBaHHS JIEKTPOMATHUTHOTO
£ 23 g neperpys3Ku pacuenurens
Twrn BeIKJTFOYATEINS § g S B Pox Toka
EE T
% § e é IpH KPATHOCTSIX TOKA HArPY3KH K HOMHHAIILHOMY TOKY pacuenuress, |/ lup
=
1,05 2 3 4 5 6 7 10
ITocTosHHbBIH 35...300 — 6...30 — 3..13
16, 80, 125
TlepemenHbIi - 11...70 - 4.18 - 2.10 |15..65
ITocTostHHBII 50...400 - 7...40 - 4..17
A3710 20, 40, 50, 63
TlepemenHbIi CpaGarsisaer - 18...100 - 5..23 - 3..11 1,7.7
Tocrosmmmeii | "PH1=29000 165 400l - |11..60| - | 5.25
25, 32, 100, 160
IIepemenHblit - 25...140 - 8..37 - 4,2.18 [2,3..95
ITocTosiHHBII 65...500 - 10...60 - 45...25
A3720 160, 200, 250
IlepemenHblit - 20...150 - 7..45 - 3,5..20 [ 19.11
ITocTostHHBII He 60...250 - 12..34 - 49...15
A3790H 25%0%2%34(1)00, cpa63;1;BaeT
! it 7 - 20... - LA - LA 1,6...
CPEMECHHBIN t < 10000 0...65 6,5...19 3..10 ,6..5,5




1.12. BPEMAITOKOBBIE XAPAKTEPUCTHUKH BBIKJIIOYATEJIEN C XOJIOJHOI'O COCTOSIHASI CEPUU A3700
MMOCTOSHHOI'O U TIEPEMEHHOI'O TOKA YACTOTBI 50 I'l VIS TPEJEJIBHBIX TEMIIEPATYP

OKPYKAIOIIEI'O BO3/1YXA
Bpewms cpabaTbiBaHus NOIYTIPOBOAHMUKOBOTO PACIEIIUTENS, C, B XapaKTEPHBIX TOYKaX
3OHI>I ﬂeﬁCTBI/Iﬂ yCTaBKI/I o TOKy Cpa6aTI>IBaHI/I$I BHeK’I‘pOMaFHI/ITHOI‘O pacuenmenﬂ
Temreparypa 30HBI TOKOB TIOCTOSIHHOTO
Tum BeIKIIIOYATENST | OKPYIXKAIOMIETO NIEpErpysku " TOCTOSTHHOTO TOKa NIEPEMEHHOT0 TOKa
Bo31yXa, °C NIEPEMEHHOTO
' TOKa
HPU KPATHOCTSIX TOKA HArPy3KU K HOMUHAIBHOMY TOKY pacuernutes, /1,
1,05 2 4 6 3 5 7 10
-60 He 325..3500 | 20..150| 7,5..55 | 50..380 | 12..80 | 5..40 | 2,4..20
-50 Cpa6§;‘;BaeT 325..2000 | 20..120| 7,5.45 | 50.250 | 12..60 | 5..30 | 2,4..15
AST15 -10 t<10000 | 220..1250 |27..125| 11.43 | 58..280 | 16..65 | 7,5..31 | 35..15
A3716 CpabatbiBaeT
45 pu 110..400 | 14..48 | 54..20 | 30..100 | 8..30 | 39..15 2.5
t > 6000
55 2500...8000 | 150..450 | 20..50 | 8..17 | 43..125 | 12..27 | 55..11 | 2,8..49
-60 He 650...4000 | 45..250| 20..90 | 100..650 | 27..140 | 14..60 9..28
-50 °pa63;‘1’4‘33“ 650...2700 | 45..170| 20..60 | 100..450 | 27..90 | 14..42 9..20
A3795 -10 t<10000 | 550..1250 |70..135| 33..50 | 145..280 | 43..75 | 25..38 | 16..22
A3726 CpabatbiBaeT
45 pu 160..330 | 25..50 | 13..24 | 50..95 | 16..33 | 95..18 | 6..11
t > 7000
55 3000...10000| 140..300 | 23..42 | 95..16 | 50..90 | 15.24 | 7..12 4..53

114. IPEJEJIBHASI KOMMYTAIIMOHHASI CIIOCOBHOCTb U I/I3I-JOCOCTOI71KOCTI)
HETOKOOI'PAHNYNBAIOIIHNX BBIKJIIOYATEJIEU U BBIKJTIOYATEJIEN BE3 MAKCHUMAJIBHBIX

PACIIEHI/ITEJIEFI TOKA
IIpenenbHast KOMMyTallMOHHAS M3HOCOCTONKOCTH
m g ° CIIOCOOHOCTH BBIKITIOUATEIS BBIKITIOUATEISI
= 2 g 5 ° W3 obmero
E § § §< § g E § §< k= é ég . KOJIMYECTBA
S S a o) i) E <:)[ i) 5 = § S < =@ o @ uukios BO
2 S S| 25 |Z5&<| EZ535 2R | oEg | i | B
% Buj MakcuMaibHOro § g z & z Eo g T og 284" 8 EO B I e} o 8 5
2 pacienuTes ToKa = g = g = z s g 52 E g %2 3 igla 3 §’§ g m £ 3
: : | E | S2|fEB27| £58 | e=E | EET| EE: | iE| B | g
5 2 S| 22 |5¢ z58 | 55 | 539 | S5 | 38| £ g
&= = £ TR EEE T 5 52 = X E£5 X S 3 Ciial g z
5 = o3 z Lgyeg > 5 5 > s
£ |2 S| f | E T fx| =8 | £ ¢
= = = o g s
(=}
~50 't 160
16 55
~400 ' 150
~50 I'ng 160 10
~400 ' 150 20 6,0 3
~50 I'ig 160 o5 15
~400 I'n 150 9,0
~50 I'ng 160 32 20,0
A3715®, | OnexrpomarHuTHbiid | ~400 'y 150 10,0
A3716® |u Terosoit ~50 Tt 380 160 160 0 20 1 16000 | 10000 | 6000
~400 ' 150 13,0
~50 't 160 25,0
~400 T 150 %0 19,0 2
~50 I’ 160 63 25,0
~400 ' 150 20,0
~50 I'ig 160 80 25,0
~400 ' 150 20,0
DIEeKTpOMarHUTHBIN ~50TI1 160 160 100 80 2 1 16 000 | 10000 | 6000
M TEIJI0BOM ~400 I'1g 150 23,0
A37150, ~50 T 160
380
A37160 ~400 ' 150 125 250
~50T'n 160 160 ’
~400 ' 150 150
A37150 ITocrosaubii| 220 160 16 5,0
20 6,0
25 8,0




32 16,0
40, 50, 63,
80, 100, 25,0
125, 160
A37150, ~50T1 250 160, 200, 35,0
A3726 380 250
~400 'y 250 170 170 30,0 6000 | 10000
A37250 Tocrosmmsii| 220 150 | 1920 | 350 10000 | 6000
660 40,0 —
380 250 65,0 1
660 40 —
380 320 70,0 1
A3795H, ~50; 660 400 40 —
A3796H 60 I'yg 380 70 1
660 630 630 500 40 1 - 12500 | 8000 4500
380 70 1
660 40 —
380 630 70 1
250 40,0
A3795H ITocrosuusiii| 440 320, 400, 50.0 -
500, 630 '
IIpenenbHas KOMMYTalMOHHAS W3HococToiikocTh
m» ; ° CHOCO6HOCTB BBIKJIIOYATCIIA BBIKJIIOYATCIIA
= g 2 5 ° W3 obmiero
8 3 5 B | B g E S é < E 8 é@ KOJIMYECTBa
& g & =W |w= EE =B & s £ =1 % g k10 BO
g e & | E5|E5g«| EEE 2T o I8 o Be 5
E By MakcHMaabHOTO 3 g Z g z E g‘ < zZog 2 24" 2 o g I o o 8 -
2 pacuenuTens Toka z 2 § g E z E X E % E E{ g E § ég § Er’g = P E §
) ] z S5 |EazF 55 = 3 5 SN 5 S g s S o
5 S| EE|25F | e | £EE | 3I9 | 525 |gE| ¢ | ¢
&= = B TR |ZgE T 5 52 = 2 £ 7 X S 3 g~ g =
o S 35 2 Z8s 2= S © > 3
~ z Z g o X § T = o § 5
= = =3 g o g >
]
A37110, ~50 T 380 80, 160
A37120 ~400 I'iy 160 150 25 10000 | 6000
A37110 D CKThOMAFHHTHEL Iocrostuueiii | 220 160 2 1
A37210, P 50T | 0 250 350
A3722D ~400 'y 250 200 30,0 6000 | 10000
A37210 TToctostaubiii | 220 250 35,0
A3717b 660
' ~50: ' - 16 000
A37185 50,60 | 585 | 160
A3717b Iocrosiusiii] | 440
A37275, ' 660, 10000 | 6000
A3728E be3 pacuenurens 50; 60 I'rg 380 250 - - - -
A3717b IMocrosiubii] | 440
A3717®, ~50 ' 380 160
A3718D ~400 ' 150
IIpenenbHas KOMMyTallMOHHAS M3HOCOCTOWKOCTH
m» ; ° CHOCOGHOCTB BBIKJIIOYATCIIS BBIKIIIOYATCIIS
= g g 5 U3 obmiero
= = = =} o) ui(
E E E §< § g E § §< )E é §§ o KOJINYeCTBa
g 5 = =¥ |=E35 =B W g5 £e % 2 wikios BO
& = B 25 |ZE &« 5 e = E2% o I8 o B9 5
% Buj MakcuMalibHOTO 2 s Z g = é o & zog 224 g8 %0 B = e} 9 8 5
2 paclienuress Toka ; 2 E 2 E z é g § % E 5[ g E é—? ?;E § §’§ B 2 = E
) S T E5E |s8:2° SEE & o= 8 £ 5 EE s 2 5 S B3]
5 g 2 EZ|2%s z<58 £ & EEo | 525 | g = g
& : S| EE|E2E | BgR | Z:f:Z | 2E% | 288 | fF| E | &
E : : e | 28F | T2 | TET|5 | 2| @
&~ 3 g g g g g 1 © g g
A3717D Ilocrostansii| 220 160
A37270, ~50 ' 250 _ _
A37980 400 T 380 200 6000 | 10000
A3727® |bes pacuennrens Iocrosuueiii| 220 250 - - — 10000 | 6000
A3797C, ~50; 660 60,0 ) )
A3798C 60l | 380 | 630 11 1 % 3000 %
A3797C Tlocrosnneni| 440 ’

1T pUMEYaHUS! n yI[apHLIﬁ TOK (MI‘HOBeHHOe 3Ha‘{eHI/Ie) TIpY IEPEMEHHOM TOKE€ U MAaKCHUMaJIbHO BO3MOXHO€ 3HAUYCHHUE TOKA B LICIIH IMPU IMIOCTOSIHHOM TOKE, 23

O — onepanust otkiouenns; [1 —naysa 180 ¢; BO — onepauust Bxiitouenus (B), 3a kotopoii Heme uieHHO (6e3 AONOJIHUTENBHOM CBEpX MOJIHOrO BPEMEHH CpabaThIBaHHsI
BBIKITIOUATEISI BBIICPIKKH BPEMEHH) CIIEIYeT OIepalisi OTKIIOYCHNS; 3 Iay3a mexny kommyTanuontabivMe tukiamu O—I[1-BO-I1-BO ue menee 30 muH; 4 ITay3a mexay
KkoMMyTanuoHHbIM KoM O—-II-BO-II-BO u onepanueii O He meHee 15 MuH. B uncinTene yka3aHa H3HOCOCTOWKOCTB JUIsl BEIKJIIOUYaTeleil 0e3 3JIeKTpOMarHuTHOTO
IPHBOJIA, B 3HAMEHATeJIE — C 3JIEKTPOMArHUTHBIM IIPUBOJIOM.




1.18. Kimaccudukanusi 1 o0CHOBHbIE TeXHHYECKHe TaHHbIE

Hcnonaenue o
KOJIMYECTBY U
COUYETAHUIO
CBOOOIHBIX
KOHTaKTOB

Be3 xoHTakTOB, 2
3aMBIKaroMX, 1

3aMBbIKarOIIHH

KIrQLMIIANORd 0I0FOITIOL
BYOL OJOHIIBHUNOH MMERIOA
guHedgodurAod [rorad]|

0,8-1,0 |pa3mbikaroumid, 1

08...1,0

BIrOLBhOIINIIE ANOL AWOHII'EHUINOH
eHLIedy ‘Brarunonoed
0.JI090ITIAL OIOHIIBNHONBIN
KUHed191e0Rdo AMOL Ol BYERLO §

1,35

1,35

1,2

BIrorumonoed AMOL AWOHIITBHUNOH
BeHIRdY
‘EUHBMITNBE 0I0MLOdOM 90MOL dHOE
4 grrorunamoed 0I0HIHHIBWOdINOIrE
KUHedI91e0Rdo AOL Ol BYERLO §

7,10

14

YOI KIrdrumomoed
OJOHIIBNHONBIN
SOL UIMHIITBHHNO]

0,30; 0,40;
0,50; 0,60;

1,25; 1,60;
2,00; 2,50;
3,15; 4,00

0,80; 1,00;

5,00; 6,30;
8,00; 10,0;

12,5; 16,0;
20,0;250

yorarumonoed
XI980LLIOL
XITHII'BWNHONEN
09.LOORHII0Y

BOL HarraLuuanded
XITHIIBWHOMNBIN
XITHIMHIEWOdINOI€
09.LOdRUIT0Y

KoncTpykTHBHOE
HCHOJIHEHHE [0 HATTMYHUIO U
BUJIaM MaKCHMaJIbHBIX
pacuenureneii Toka

g ‘oMHOXEdIIEH OOHIIBHUNOH]

660

380

660

380

11 ] ‘LD UONIOIRLMII BLOLORH

50; 60

50; 60;
400

50; 60

50; 60;

400

KIQLRhOIINIGE 1IN T,

BAS51-25

BASI1I'25




1.19. YcioBus cpadarsiBanusi (HecpadaThIBAHU) MAKCMMATBLHBIX pacienuTesieil ToKa

3amurHas Tok
Bun Toxk
XapaKTepucT Temmneparypa | HecpabaTbiBaH Bpems
XapakTep paboThl MaKCHUMaJbHOTO cpabarbiBanus | CocrosHHIE Bpewms
OKPYKAaIOIIEro ust cpabaTbIBaHH
BBIKJTFOYATCIISL pacuenuTes BBIKJTFOYATCIISL HeCpaGaTLIBaHI/Iﬂ
BBIKJIIOYATE toxal? Bo3yxa, °C | KPaTHOCTH K HOMMHAJIbBHOMY A
TOKY pacHenuTeIs
3amura 1,05 — XoJoaHo€E Menee 1u —
cetu - 1,35 Harperoe” - Menee 1u
— XonoxgHoe Menee 14 -
He 6oiee
1,2 HaneTOCS)
OnHOBpeMeHHas 30 MuH
Harpyska Bcex 3ammTa TemnnoBoii 40 15 . Memee, uem
arperoe
TI0JIFOCOB 3JIEKTPOJIB 1,05 ’ P 3a 2 MHUH
hrarteneun 7 B Teuenue
3-15¢
XomnomHoe -y
6 B Teuenue
4-8¢
5,6; 8,0;
3amura ’]_i 2,’;) ’ - 3a(0,1+0,01)c -
CeTU U Onexrpo- :
- . - . . - He 6oiee,
9JIEKTPOJIB | MarHUTHBIN 8,4; 12,0;
urareneit - 16.8° - 4eM Yepes
' 0,04 ¢

11 puMcUYaHUA! D BrikiroyaTenu ¢ MaKCMMaJIbHBIMHU TEILIOBBIMU pacuenuTeIsIMU 01Ty CKarOT IMIOBTOPHOC BKIIFOYCHUE

MOCJIe OTKJIFOUCHHUS TOKA MEPErpy3KH UIIM KOPOTKOTO 3aMbIKaHus He Ooiee ueM uepe3 120 c.
2 BBIKITIOUATENTH C YIEKTPOMATHHTHRIME MAKCHMATHHBIME PACUCITHTE/IAMH TOKA JOMYCKAIOT MOBTOPHOE BKIIOUEHHE MOCHE CPAOATHIBAHKS; HE
Goiee ueM gepes 2 .
9 Harperoe cocrosiue, cooTBeTcTBYyIomee ToKy 1,05 |,,, neiictByiomemy B Teuenne 1 .
“ Toxu HecpaGaThIBaHms paBHBI WK MeHbie 0,8 yCTABOK 10 TOKY CPaGaTHIBAHMSI.
% Toku cpabaThIBaHMs PaBHE! MK GOMbIe 1,2 YCTABOK MO TOKY CPabaThIBAHILL.

2.5. CeaekTuBHbBIe aBTOMaTHYecKHe BhIKI04aTen A3700C

C MOJIYNIPOBOAHUKOBBLIMM PaCHENUTEIAMHA

TToynpoBOAHUKOBBII paclenHTeh
Homunanbaoe Homunansusrit Yeravkn Hpeuenf Hbli
Tun Pox Toka YZAapHbIH TOK,
Hanpsokenne, B TOK, A HomuHanbHbIl TOK TOK 1151 TIEPETPY30K OT KA
pacuenutens, A I lup
HK Bpems
| Ha
A3733C 380; 660 250 160; 200; 250 35 0,1 1,25 50
A3734C 400 250; 320; 400 7,10 0,25
0,4
ITepemeHHbIi
A3743C 380; 660 400 250; 320; 400 3,5 0,1 1,25 60
A3744C 630 400; 500; 630 7,10 0,25
04
A3733C TTocrostHHBIH 440 250 160; 200; 250 2,4;6 0,1 1,25 30
400 250; 320; 400 0,25
A3743C 440 400 250; 320; 400 2,4;,6 0,1 1,25 35
630 400; 500; 630 0,25




1.2. Knaccupukanus Beikaouareseii cepuu A3700

Hcnonuenune
Q BBIKJTIOYATEJISI 110 = 8 x 25
o 5 S £ 8 £ g g8 o E
o m YHCJIYy IOJIFOCOB, BULY E 8 g = L E E 8 m g o = g
1 ® =
ggj YCTaHOBKM ga Z 5 m ’EE e 5o g ey %55
S5 MaKCHMaJbHBIX = ERTRE Z5 o g5 e & 2508
= £ & . Pon Toka E = ;E,: E g 2 5 & 25 28>
E § § | pacuenureneii Toxa s 5 £E38 S8 5 2 = o33 ged
még M MaKCHMAIbHO- s ° 3 % =g 2 z o %E” el
e . = =
I TOKOBOH 3a1IuTe 2 T 5 § 2 E g3 E g 28
0 <
= (ycnoBHOe =) 8 S A & 2 g 5
0003HAYEHHE)
3C . 2
Iepemennsiit | 50, 60 660, 380 N .
9 4C 630 3 |IlomynpoBo HUKOBBIH CeneKTUBHBIH
3C TTocTosiHHBIIH — 440 2
3b .
1 a5 IlepemenHbIit 50, 60 660, 380 160 3
3b ITocrostHHBIN — 440 >
3b . .
5 15 Iepemennsiit | 50, 60 660, 350 250 3 DJIeKTPOMArHUTHBIN 1
- MOJTYTIPOBOJHUKOBBII CrauuoHnapHoe
3b TTocTosTHHBIIH — 440 P P
35 2 HCIIOJTHCHHE,
9 15 IepemennbIit 50, 60 660, 380 630 3 T BBIZIBHOKHOC
_ OKOOIPaHWIHBA | o ienpe
3b TTocTostHHBII — 440 FOIIUN
55 50, 60 660, 380 2
Ilepemennslit 380
1 6b SOl ‘: 6:0 660, 380 160 3 | DneKTpOMarHuTHEIM 1
380 Tenncg)oi&
TTocTostHHBII — 440
5b . 50, 60 660, 380 2
2 [epemennbIit ; ; 250
400 380
Hcnonaenune = b
8 = 9] i I 5 ]
o & | BBIKIFOYATENS 110 YHCITY o) = o<« 8 = ) = <
5 m g O m = = O ® LB =~
2 < IIOJIFOCOB, BUIY S S = = oW Q 4 = 2= S
g g = o T Em Z =2 2 a = = 3 g EE g
£3 s YCTaHOBKH £~ E o= £ 2 3 8 B 038 2EG5
E = g MaKCHUMaJIbHBIX Poj Toka =] E’ = = = 5 ] £ g 58 g E’: g g >
3 g g pacuenuTesnei Toka E 8 s g = g g g E § % g 2 % 5 EL§
g E |1 MaKcHMaIbHO-TOKOBOH g £ 8 - I 5= § gz S
= 3 3amure = E = “ g & S = i
(ycioBHOe 0003HAUEHHE)
65 50, 60 660, 380 3
2 400 380
56 [TocTosHHBIN - 440 2
16
Iepemennsiii | 50, 60 660, 380
25 P ‘ ' 160 |3
1 16 [TocTostHHBIN - 440 2
2b IMepemennsiii| 50, 60 660, 380 3
v 250
1b [TocTostHHBIN - 440 2
2b IMepemennsiii| 50, 60 660, 380 3
9 — 630
1b [TocTosHHBIN - 440
50 2
1 50 ITepemennsiii | 50, 400 380 160 3 DIeKTPOMATHHTHBIH
5d [TocTostHuBIN - 220 2
5 6D IMepemennsiii | 50, 400 380 250 3
5d ITocTosHHBIN - 220 2 Heroxo-
3 6D IepemeHHbII 50 380 3 OrpaHIIHBarOIHI
50 [TocrostHHBIN — 220
2 CraumoHapHoe
5H . 630
ITepemennsiii | 50, 60 660, 380 HCTIOJTHEHHE
9 6H 3
5H ITocrostHHBII — 440 2
Hcnonuenne
=
Q BBIKJIIOUATENS 10 = 8 = >3
o9 B S £ 8 Z g g2 o B
5 & | 4HCITy MOMOCOB, BHIY g g & =SS 2 z 9 a2 0o =8
X = R o =
ggj YCTaHOBKH %E ZEEm | 5| € g5 g e 5 Egg
g5 5 MaKCHMaJbHBIX =l Seg| 25| o g5 e g E £E56
= E 8 o Pon Toka E = = EE E g =} 5 & 35 E g >
5 & g | pacuermmrenei Toka s 5 £53 g9 5 £ = 8E 3 St
mze U MaKCHMAJIbHO- s ° g g g 2 g =g E g ° 223
£ B . = 2
= 2 TOKOBOW 3aIiure S T e 2 2 E g2 E g A 2
<
A (ycmoBHOE = £ Z m & S ©
0003HAYCHNE)
10 o 2 DnexkTtpoMarHuTHbIH | HeToko- CranmoHapHoe
Tepemennsii | 50,400 | 380 P y onap
1 20 160 |3 OrpaHMYMBAOILUI HCIIOHEHHUE,
10 ITocTosiHHBIHM - 220 2 BBIJIBIDKHOE
2 pio Iepemennsiii | 50, 400 380 250 3 HCITIOJIHEHUE




10 IocTostHHBII — 220 2
20 IMepemeHHbI# 50 380 630 3
10 ITocTostHHBII = 220 2
75 .
85 [epemenHbIit 50,60 | 630,380 160 3
7b IocTosHubBIH — 440 2
8b Iepemennsiit | 50,60 | 660, 380 3
= 250
7b TTocTosHHBIN — 440
2 Ha 6ase
o IlepemenHsbIit 20 380 160 TOKOOTPaHUIHBAIOIIIETO
8o i 400 150 El be3 pacuenurens P B
ITocTostHHBIH — 220 160 pactt
7® 2
IlepemeHHbIi 20 380 250
8D P 400 200 |3
7D ITocTostHHBIH — 220 250 2
7C .
8C Tepemennniii | 50,60 | 660, 380 630 3 Ha 6a3se cenekTHBHBIX
7C ITocTossHHBII - 440 2




1.3. BBIKUIIOYATEJIA CEJIEKTUBHBIE C ITIOJYITPOBOJHUKOBBIMU PACHEIIUTEJJISMHA TOKA.
OCHOBHBIE TEXHUYECKHUE JJAHHBIE

Kanubpyemoe -
s @ | 3HAueHHe yCTaBKH = &
° E: %‘5 HOJTYTIPOBOIHUKOBOTO E “E’ = 2
L2 < >§ § § ° §§ ;E pacuenurens 1no g & E ;
om | 2 2a | &g« |Kambpyemoesnauenne|o 2 S 5 = § BpEMCHI S583
= o . c Bz 5= > = O a8 9 9 4),5) O 8 &7
= B 2|5 & e gE HOMUHAJIBHOTO EEgfzo cpabaTbiBanus ™, ¢ §828
< a A -
Tun £ 2 5E §§§§ §§“; pabodero Toka §§§§%§ ;gﬁa
BBIKJIFOYATENS = § £ X § % g ?E’ g 8_% IOy TIPOBOIHUKOBOTO E % ?E’ § > 8 g8 ? 2
L8 ZE|ES2E =B F pacIenuTens E§2EZZ ¢ B 30HE Sé&@
5 TS| Z2Ec8 258 2),3) = 5 O £ I _|B30HE TOKOB 2 94
T | o 2>5=s 5§ 23 & I A O »xH S 34 TOKOB SO=E:
= 3} o g p S E o8 S S o =
Ig & 8 < Q@83§§KOPOTKOFO meper 55 2E
Mo ‘g & £ 2| sambikanus perpy 5§25 E
& 2 g 3KH 5E° 3
5 =
& 29 > 5
=
250 200 160, 200, 250 0,10
A3793C, ~ 50 I'y | 660 ! ! J
A3794C ~ 60T |380 400 320 250, 320, 400 2,3,57,10 0,250 4
630 500 400, 500, 630 0,40 8‘ 125
A3793C Iocrost |440 250 200 160, 200, 250 2,4,6 0,10 lé '
HHBII 400 320 250, 320, 400 0,25
630 500 400, 500, 630

) HoMUHABHBIH TOK BBIK/TIOUATES ONMPE/IENAETC HOMHHATTHHBIM TOKOM PAcIeHTEIs.

2 HoMuHATbHbIH paBOUIii TOK IOMYPOBOIHMKOBOTO PACIIEIIHTENS, YCTAHOBICHHEIHA TIPH PETyTHPOBKE.

9 HoMWHANBHBI TOK MONYNPOBOJHHKOBOIO DACIENUTENs COOTBETCTBYET MAKCHMANBHOMY KatuOGpyeMOMy 3HAUCHHIO
HOMHHAJILHOTO Paboyero Toka.

4 YcTaBKE 10 BpeMeHH cpaGaThIBAHKSA B 30HE TOKOB IIEPErPY3KH YKa3aHbl mpi 6l,, IepeMeHHOro u 5l,, MOCTOSHHOrO TOKa.

INpumevanus:

5 le/l COOTBeTCTBy}Omeﬁ Or'OBOPKE B 3aKa3€ BBIKIIFOUATEIA MOT'YT ITOCTaBJISATHCS 6e3 3alIUTBI B 30HE TOKOB IIEPETPY3KH.

4.6. TokoBBI€ HATPY3KH HA CHJIOBBIE Ka0eJH ¢ MPONMUTAHHON W30 0uei
B CBHHIIOBO# MJIU AJIIOMUHHNEBOI1 000J104Ke, IPOKJIAIbIBaeMble B BO3TyXe

R TokoBble Harpy3ku, A, Ha Kabenu

i— € ME/IHBIMHU XKUJIAMA C aTIOMUHHEBBIMHU KUJIAMA

2 el e 2] 2]z 2] =2]z2]zs

g - - ™ © = — — — ™ © = -

g g g g g o g g E g g S g
8 A & & & & 5 3 & & & & &

6 - 55 45 - - - - 42 35 - -

10 95 75 60 55 - 60 75 55 46 42 - 45
16 120 95 80 65 60 80 90 75 60 50 46 60
25 160 130 105 90 85 100 125 100 80 70 65 75
35 200 150 125 110 105 120 155 115 95 85 80 95
50 245 185 155 145 135 145 190 140 120 110 105 110
70 305 225 200 175 165 185 235 175 155 135 130 140
95 360 275 245 215 200 215 275 210 190 165 155 165
120 415 320 285 250 240 260 320 245 220 190 185 200
150 470 375 330 290 270 300 360 290 255 225 210 230
185 525 - 375 325 305 340 405 - 290 250 235 260
240 610 - 430 375 350 - 470 - 330 290 270 -
300 720 - - - - - 555 - - - - -
400 880 - - - - - 675 - - - - -
500 1020 - - - - - 785 - - - - -
625 1180 - - - - - 910 - - - - -
800 1400 - - - - - 1080 - - - - -




4.7. TokoBbIe HATPY3KH HA CHJIOBBIE Ka0eH ¢ GyMa:KHOM MPONUTAHHON H30JisIiMeli B CBUHIIOBOI HIN

AJTIOMUHHUEBOI 000/104Ke, IPOKJIA/IbIBaeMble B 3eMJIe

TokoBble Harpy3ku, A, Ha kabenu

E_ C MEJHBIMH XHUJIaMU C AJIMHUHHUEBBIMU XUJIAMH

a

: 2 2 2 3 2 2 2 3 3 3 3 3

e — — ™ © =] — — — ™ © =] —

: 8 5 5 g 2 8 5 2 g g 2 2
S| s | & & | & | & | | 5 | & & | &]| 5 | 3

6 — 80 70 — _ — _ 60 55 — _ —
10 140 105 9% 80 Z 85 110 80 75 60 . 65
16 175 140 120 105 9% 115 135 110 90 80 75 90
25 235 185 160 135 120 150 180 140 125 105 90 115
35 285 225 190 160 150 175 220 175 145 125 115 135
50 360 270 235 220 180 215 275 210 180 155 140 165
70 440 325 285 245 215 265 340 250 220 190 165 200
% 520 380 340 295 265 310 400 290 260 225 205 240
120 595 435 390 340 310 350 460 335 300 260 240 270
150 675 500 435 390 355 396 520 385 335 300 275 305
185 755 - 490 440 450 450 580 - 380 340 310 345
240 880 Z 570 510 460 - 675 — 440 390 355 -
300 1000 - - - - - 770 - - - - -
400 1220 Z Z - Z - 940 Z — — Z —
500 1400 - - - - - 1080 - - - - -
625 1520 Z Z - Z - 1170 — Z Z Z Z
800 1700 - - - - - 1310 - - - - -

4.8. IlonpaBo4Hbie KO3()(PHUIHEHTHI HA TEMIIEPATYPy 3eMJIH U BO3/1yXa JUIsl TOKOBBIX HArPy30K Ha Ka0eJiH, roJble U
H30/IMPOBAHHbIE IPOBOAA

ol .. TonpaBouHEe K0d((HMIMEHTE Ha TOKH IpH (aKTHICCKOl TeMmepaType cpesl, °C
g g § % -5 0 +5 +10 +15 +20 +25 +30 +35 +40 +45 +50
5
15 80 1,14 1,11 1,08 1,04 1,00 0,96 0,92 0,88 0,83 0,78 0,73 0,68
25 80 1,24 1,20 1,17 1,13 1,09 1,04 1,00 0,95 0,90 0,85 0,80 0,74
25 70 1,29 1,24 1,15 1,15 1,11 1,05 1,00 0,94 0,88 0,81 0,74 0,67
15 65 1,18 1,14 1,10 1,05 1,00 0,95 0,89 0,84 0,77 0,71 0,63 0,55
25 65 1,32 1,27 1,22 1,17 1,12 1,06 1,00 0,94 0,87 0,79 0,71 0,61
15 60 1,20 1,15 1,12 1,06 1,00 0,94 0,88 0,82 0,75 0,67 0,57 0,47
25 60 1,36 1,31 1,25 1,20 1,13 1,07 1,00 0,93 0,85 0,76 0,66 0,54
15 55 1,22 1,17 1,12 1,07 1,00 0,93 0,86 0,79 0,71 0,61 0,50 0,36
25 55 141 1,35 1,29 1,23 1,15 1,08 1,00 0,91 0,82 0,71 0,58 0,41
15 50 1,25 1,20 1,14 1,07 1,00 0,93 0,84 0,76 0,66 0,54 0,37 -
25 50 1,48 1,41 1,34 1,26 1,18 1,09 1,00 0,89 0,78 0,63 0,45 -




1.4. BBIKIIIOYATEJIX TOKOOI'PAHUYUBAIOIUE C SJIEKTPOMATHUTHBIMUA U
MMOJIYINPOBOJHUKOBBIMU PACHEIIUTEJISIMUA TOKA. OCHOBHBIE TEXHUYECKHUE JJTAHHBIE
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1T pUMEYaHUS: 2 HomuHabHBII TOK BBIKITHOYATEIIS ONpeAcIsI€TC HOMUHAJIIBHBIM TOKOM PaCUCIIUTEIIA.

i TOK I10JTyTIPOBOJHUKOBOTO PACLIENUTENs, yCTAHOBJIEHHBIN P PETYIUPOBKE.

2 HomuHabHEIHA paGoun

9 HoMHHATBHBIH TOK TIOMYIPOBOTHHKOBOTO PACIEMHTENS COOTBETCTBYET MAKCHMAIBHOMY KATHOPYEMOMY 3HAUCHHIO HOMHHAIBHOTO paGodero

TOKA.
4 VeraBku 110 BpeMEHHU CpabaThIBaHHS B 30HE TOKOB TIEPErPy3KH yKa3zaHbI pH 6 |, mepeMeHHOro i 5 |, MOCTOSHHOro ToKa.

% [Ipu cOOTBETCTBYIOIIIEI OTOBOPKE B 3aKa3€ BHIKIIOUATENH MOTYT MIOCTABIISTECS 63 3aIIUTHI B 30HE TOKOB TIEPErPy3KH.




1.5. BBIKUIIOYATEJIA TOKOOI'PAHUYUBAIOIIUE C SJIEKTPOMATHUTHBIMH U TEIIJIOBBIMUA
PACHEIIMTEJISIMHA TOKA.
OCHOBHBIE TEXHUYECKHUE JJAHHBIE

HomuHanbHbIN TOK, A

VYcraBka 1o To

Ky cpabaTbiBaHusA, A

Tun Pox Toka n HomunaneHoe
BBLIKIIOYATEIS | 9aCTOTA CeTH | Hanpsbkenue, B | Bbrkiroua- 9NIEKTPOMATHUTHBIX TETUIOBBIX TETUTOBBIX 9IIEKTPOMATrHUTHBIX
Tenen pacuenurenen pacuenuresnei pacuenurenen pacuenuresnei
~50T
~60 Tt 660, 380 160 16 18
~4000 11 380 150
~50T'g
~gory | 000380 160 20 23 630
~400I'1 380 150
~50Tg
~60 Tt 660, 380 160 5 29
~4000 "1t 380 150
~50T'g
~60 Ty 660, 380 160 32 37
A371.5b, ~4000 11 380 160 150
A3716b ~50 T
~60 Tt 660, 380 160 40 46
~4000 "1t 380 150
~50T'g
~60 I'g 660, 380 160 50 57 630, 1600
~400I'1 380 150
~50Tg
~60 Tt 660, 380 160 63 72
~4000 "1t 380 150
~50T'g
~60 Ty 660, 380 160 80 92
~400I'1 380 150
T HomuHanbHbIH TOK, A YcraBka 110 TOKy cpabaTeiBanus, A
U1 Pox Toka n HomunaneHoe
BBIKTIOUATENIS | 4ACTOTA CETH | HanpsikerHe, B BbIKJ'IiO:Ia- SJIEKTPOMATHUTHBIX TEILIOBBIX TEILIOBBIX SIIEKTPOMAT HUTHBIX
Tenei pacienurenei pacuenureneil | pacuenureneit pacuenurenei
~50 T
~60 T 660, 3S0 160 100 115
~4000 "1t 380 180
~50 T
A3 | 60rn 660, 380 160 125 145 630, 1600
~4000 "1t 380 150
~50 T
~60 T 660, 380 160 160 185
~4000'1t 380 150 150 172
16 18
160 20 23 600
25 29
32 37
40 46
A3715b | IlocTosiHHBIH 440 160 50 >7
63 72
80 92 600, 900
100 115
125 145
160 185
~50T 160. 185
A3725B, 20T 660, 380 250 200 230 2500
A3726b B 250 290
~400I'1 380 250 170 170 195 2000
160 185
A3725b | IlocTosiHHBIH 440 250 200 230 1500
250 290




1.6. BBIKIIIOYATEJINTU TOKOOTI'PAHUYNBAIOIIME C 3JIEKTPOMATHUTHBIMUA PACHEIIUTEJISIMU TOKA.

OCHOBHBIE TEXHUYECKHUE JJAHHBIE

Tun BeIKITFOUATEIIS

Pop Toxa u

Homunansnoe

HoMuHanbHbIM TOK, A

Kanubpyemoe 3Hauenue
YCTaBKH II0 TOKY CpaOaThIBaHUS

3 3ﬂeKTp0MaFHI/ITHOFO
Aactora cett Hanpﬂmeﬂne’ B BRIKTIOHATCIL Heizgflzdl—?;fg;:oro MaKCHUMAJIBHOT'O pacIEuTEIs
ToKa, A

'A37115, _ _ 80 400
A3712B 50Tu, ~60Tn 660, 380 160 160 630, 1000, 1600
A3711b ITocTostHHBII 440 600, 750, 960
A37215, ~50 T, ~ 60 't 660, 380 1600, 2000, 2500
A3722B : : 250 250 r SO
A37216 TlocTosHAbIH 440 960, 1200, 1500
A37915, _ _ 2500, 3200, 4000, 5000,
A37925 50T, ~60 ' 660, 380 630 630 6300
A3791b ITocTostHHBII 440 2400, 3800

1.7. BBIKUIIIOYATEJIX HETOKOOI'PAHUYUBAIOIIUE C QJIEKTPOMATHUTHBIMU U TEIIVIOBBIMUA
PACHEIIMTEJISIMHA TOKA.
OcHOBHBbIE TEXHHMYeCKHE JaHHbIE

HoMmuHaibHOE HomunanbHbIit TOK, A YcraBka 110 TOKy cpabarbiBaHus, A
Tun Poy Tokan
BBIKJTFOUATEIS 4acToTa CEeTH Hanpﬂgenne, senciouarene | ICKTPOMArHHTHEIX TEMIOBBIX TEMIOBBIX | SNEKTPOMArHHTHEIX
pacuenurenei pacuenurenei | paciemnurenei pacruenurenei
~50I1g 160
~400I 11 150 16 18
A37150 ~50I1g 160
’ 380 160 20 23 630
A37160 ~400 150
~50I'1 160
~400I 't 150 25 29
Ipooonxcenue maon. 1.7
HoMuHaIBHOE HomunanbHeIi TOK, A YcraBka 1o ToKy cpabarbsiBaHusi, A
Tun Pon Tokan
BEIKITIOUATENS 4ACTOTA CETH Hanpﬂgeﬂne, BBIKILIOYATENE 3neI<Tp0MarHHTI:H>Ix TEIUIOBBIX 3 TEIUIOBBIX 3 3JIeKTp0MarHI/IT1-u1r,Ix
pacuenureneit pacuenureneit | pacuenureneit pacuenurenei
~50I'1g 160
~4000 11 150 2 37
~50I'1 160
~4000 't 150 40 46
~50Ig 160
~4000 11 150 50 57
~50I1g 160
63 72
A3715D ~4000 11 150
’ 380 630, 1600
A3716D ~50I' 160 80 9
~400I 11 150
~50I1g 160
~4000 1t 160 150 100 115
~50I'1 160
~4000 't 150 125 145
~50I1g 160 160 185
~4000 11 150 150 172
16 18
20 23 600
25 29
A37150 ITocTostHHBII 220 160 ié 1312
50 57 600, 900
63 72
80 92
HoMuHaIBHOE HomunanbHeIi TOK, A YcraBka 1o ToKy cpabarsiBaHus, A
Tun Pon Tokan
BEIKIIOUATENs | wacrora cet: Hanpﬂgeﬂne, peiCtouaTene | *ICKTPOMATHHTHBIX TEMIOBBIX TCIUIOBBIX | SICKTPOMATHHTHBIX
pacuenureneit pacuenureneil | pacuenureneit pacuenurenei
100 115
A37150 TTocTostHHBII 220 160 160 125 145 600, 900
160 185
A3725D, 380 250 160 185 1500
A37260 ~50I11 250 200 230
250 290




~400l' 170 170 195
160 185
A37250 ITocTosiHHbBII 220 150 200 230 2000
250 290
250 290 2500
ASTOSE 5O 320 370 3200
A379 6H’ ~60n 660, 380 400 460 4000
500 575 5000
630 630 630 725 6300
250 290
320 370 2400
A3795H ITocTrosiHHBII 440 400 460
500 575 3800
630 725




1.8. BBIKUIIIOYATEJIN HETOKOOI'PAHUUYUBAIOIIUME C JIEKTPOMATHUTHBIMU PACHEIUTEJISIMU TOKA.
OCHOBHBIE TEXHUYECKHUE JAHHBIE

Tun Pox Toka i HoMUHATbHOE HomuHanbHbIl TOK, A Kanubpyemoe 3Ha4eHHE YCTaBKH [0 TOKY
6
BBIKIIFOYATEJIsI 4acToTa CeTn Hanpsbkenue, B | gpicmouarenst 3H61;2%i§3$2;:0r0 M(;iinﬂ;ﬁﬁz ?;iialﬁ;?::gl
~50 Tt 80 400
A3711D, A3712D 380 160 160 630, 1000, 1600
~400 ' 150 630
A3711D ITocTosiHHBII 220 160 600. 750, 960
A37210, ~50T'ng 380 250 1600, 2000, 2500
A3722D ~400I'g 250 200 2000
A37210 ITocTostHHBII 220 250 960, 1200, 1500

1.9. BeikmaouaTesau 0e3 MaKCMMAJbHBIX pacuenureseii Toka. OcHOBHbIE TEXHHYECKHE JaHHbIE

. MrHOBEHHOE 3HaUYEHHE TOKA
Tun BBIKJIFOYATCIISL POI[ TOKa U yacToTa CETH HowvymamkHoe Howvmank et TCPMHHCCK&H SJICKTPO, I/IHaMI/I‘ICCKO]\/’I
2 poxa
Hamnpsbkenue, B TOK, A CTOMKOCTh, A“-C CTORKOCTH. A. He MeHee
A3717b, A3717b ~50 T, ~ 60 I'ng 660, 380 106
A3717b TTocTosHHBIN 440 160 610 2500
A3727b, A3728b ~50 'y, ~ 60 I'ig 660, 380 106
A3727b TTocTostHHEBII 440 250 1510 3000
~50I'ny, ~ 60 I'ig 160
A37170, A37180 400 380 150 6-10° 2500
A37170 TlocTostHHBIIH 220 160
~50I'n, ~ 60 I'ig 250
A3727D, A3728D 00T 380 500 10-10° 3000
A37270 TTocTostHHEII 220 250
A3797C, A3798C ~50 T, ~ 60T 660, 380 106 40000
A3797C TlocTostHHEII 440 630 130-10 35000




1.10. OTkiI0HEeHHE YCTaBOK 110 TOKY U BPEMEHH CpadaThIBaHUs paclienuTeNnen
IIpY TeMIIepaType OKpykatolero Bo3ayxa 25+10 °C

3Ha‘-ICHI/Ie Hpenenm JAOIIYCTUMOI'O OTKJIOHEHHUS YCTaBKU IIPU NIPOTECKaAHUU TOKas)
Bun ycraBku 30Ha 3aIUTE
YCTaBKU
TI0 ABYM IIOJIFOCaM 10 OJHOMY IIOJIIOCY 10 TPEM MIOJIF0CaM
3oma ToKoB 1,25 1,15..1,35 1,05..14 1,15..1,35
neperpy3ku
2 18..2,2 16..24 16..24
VeTaBKa 10 TOKy 3 2,7..33 24..3,6 2,4..3,6
cpabaTbIBaHuS, 30HA TOKOB 4 36..44 32.48 3,2..4,8
kparkast Iyp Y KOPOTKOT'O 5 45..55 4,0..6,0 4,0...6,0
3aMBIKaHHA 6 54..6,6 48..7,2 48..7,2
7 6,3..7,7 56..84 56..84
10 9,0..11,0 8,0..12,0 8,0..12,0
3,0..50 2,0..6,0 2,0..5,0
30Ha TOKOB
neperpyaknz) 8 6,5...9,5 50..11,0 50..9,5
VYcraBka 0 BpeMeHU 16 14,0...18,0 12,0...20,0 12,0...18,0
cpabaThIBaHUA, C 30Ha TOKOB 01 0,08..0,12
KOPOTKOTO 0,25 - 0,23...0,27 -
3aMBIKaHUS 0,4 0,38..0,42

Hpumeuanus:? |, — HOMEHATBHBIH PaGOUHil TOK TOTYIPOBOJHHKOBOTO PACIEITHTENS — TOK, YCTAHOBICHHBIH MPH PEryIHPOBAHMH.
2 YcraBKH M0 BpeMeHH cpaGaThIBAHHSA B 30HE TOKOB IEPErPy3KH YKa3aHbl IpH 6 | yp IEpeMEHHOT0 Toka 1 5 | yp TIOCTOSHHOTO ToKa
9 Ilepemensl IOMYCTHMBIX OTKIOHEHUH YCTABOK 1O TOKY CPabaThIBAHMS B 30HE TOKOB KOPOTKOTO 3aMBIKAHHS M YCTABOK 1O BPCPabaTHIBAHHS B
30HE TOKOB IIEPErpy30K yKa3aHbl JJIs 6a30BOr0 3HAYEHUs] HOMHHAIBHOTO TOKA.

1.11. BPEMATOKOBBIE XAPAKTEPUCTHUKH C XOJIOJTHOT'O COCTOSTHUA BBIKJIIOYATEJENR CEPUA A3700
MOCTOSIHHOTI'O M MTEPEMEHHOI'O TOKA YACTOTOM 50 1 400 I'll IPU TEMITEPATYPE OKPYKAIOIIEI'O

BO3AYXA 40 °C
Bpewms cpabaTbiBaHKs HOIYTTPOBOJAHMKOBOTIO PACIIEIUTENS, C, B XapaKTEPHBIX TOYKaX
b
o o
’% é 8 E 30HI)I TOKOB 30HLI HeﬁCTBHH YCTaBKHU IIO TOKY CpaGaTI)IBaHI/Iﬂ DJIEKTPOMArHUTHOT'O
Z g B
Tun BeIKITIOYATEIIS % § é E Pox Toka fieperpysitt pactiermuret
EE T
% E = é [PH KPAaTHOCTSIX TOKA HArPpy3KHW K HOMHHAIIBHOMY TOKY pacuenutess, |/lyp
=
1,05 2 3 4 5 6 7 10
ITocTosHHbBIH 35...300 — 6...30 — 3..13 -
16, 80, 125
TlepemenHbIi - 11...70 - 4..18 - 2.10 |15..65
ITocTostHHBII 50...400 - 7...40 - 4..17 -
A3710 20, 40, 50, 63
Ilepemennsrit CpaGarsiBaer - 18...100 - 5..23 - 3.11 | 7.7
Tocrosmmmeii | "PH1=29000 165 400l - |11..60| - | 5.25 -
25, 32, 100, 160
TlepemenHbIi - 25...140 - 8..37 - 42.18 [2,3..95
ITocTostHHBII 65...500 - 10...60 - 45..25 -
A3720 160, 200, 250
TlepemenHbIi - 20...150 - 7..45 - 35.20 |19.11
ITocTosiHHBII He 60...250 - 12..34 - 49...15 -
A3790H 25%0%2%34(1)00, cpa6§;1;BaeT
TlepemenHbIit t < 10000 - 20...65 — 6,5...19 - 3..10 |1,6..55




1.12. BPEMAITOKOBBIE XAPAKTEPUCTHUKH BBIKJIIOYATEJIEN C XOJIOJHOI'O COCTOSIHUAS CEPUUA A3700
MOCTOSsIHHOI'O 1
IMEPEMEHHOI'O TOKA YACTOTBI 50 'l AJ1s1 TPEJIEJIBHBIX TEMITEPATYP OKPYKAIOIIEI'O BO3JIYXA

Bpewms cpabaTbiBaHus HOIYTIPOBOJAHUKOBOTO PACLEIIUTENS, C, B XapaKTEPHBIX TOYKaxX
30HBI ACHCTBUS YCTaBKHU 110 TOKY CpabaThIBaHMs 3JEKTPOMArHUTHOTO PACLIEITUTENS
Temmeparypa 30HbI TOKOB | [IOCTOSTHHOTO
THIl BBIKIIOYATENS | OKPYKAIOIIETO TEPETpy3KK v HOCTOSHHOTO TOKa [IEPEMEHHOr0 TOKa
BO3YXa, °C [ePEMEHHOTO
’ TOKa
HPU KPATHOCTSIX TOKA HArPy3KU K HOMUHAIBHOMY TOKY pacuerutes, /1,
1,05 2 4 6 3 5 7 10

—-60 He 325...3500 |20..150| 7,5..55 | 50..380 | 12..80 5...40 2,4..20

-50 °pa6§;‘;BaeT 325..2000 |20..120| 7,5..45 | 50..250 | 12..60 | 5..30 | 24..15
A3715 -10 t < 10000 220...1250 |27..125| 11..43 58...280 16...65 75..31 3,5..15
A3716 CpabatbiBaeT

45 npu 110..400 | 14..48 | 54..20 | 30...100 8..30 39..15 2.5

t> 6000

55 2500...8000 150...450 20...50 8..17 43...125 12..27 55..11 2,8..4,9

-60 He 650...4000 |45..250| 20..90 | 100...650 | 27...140 | 14...60 9..28

-50 °Pa63;‘;BaeT 650...2700 |45..170| 20..60 | 100..450 | 27..90 | 14..42 | 9..20
A3725 -10 t < 10000 550...1250 |70...135| 33..50 145...280 | 43..75 25...38 16...22
A3726 CpabatbiBaeT

45 npu 160...330 25...50 13..24 50...95 16...33 9,5..18 6...11

t > 7000
55 3000...10000 | 140...300 23..42 | 95..16 50...90 15..24 7..12 4.53

1.13. MIpenenbHast KOMMYTAIIHOHHAS CTIOCOOHOCTH M H3HOCOCTONHKOCTD CeTEKTHBHBIX H
TOKOOTPAHNYHMBAIOIIHX BBIKJIIOYATEIEH

° IIpenenvHas
o g <C_ ° KOMMYTallMOHHAs M3HococTolikocTh
m g o E g é CIOCOOHOCTh BBIKITIOUATEIIst
g E e o E 2 §<» BBIKJIIOYATEISt
5 5l z¢g < = 5 % E z % Komrectso | s of
e g EEE| 28<| 2¢c | 5 €l 2 KOMMyTamu | S 3 obmero
g & |ESE| 528 SE|EE| 28 HHBIX 5 KOJIMYeCcTBa
] Bun makcumanbHoro Pon Toka u § z 3 g % g 2 % 54 5 q::; E §_< ° g uukinos BO
% pACIeNHTeNs TOKa | 4acToTa CeTH | 9 § E‘é 2 % E & | 88 28 :_ a 2
= | 522|225 | SE| 38| 282 9B 80| ¢ =
= 3 S g Z 28 2 I T @ e 3 o A T M = <
= S| 2E5E| 25"~ 252 |£fc|lg=s| 8L |x=]| & z g
g SE| o8 25 | SE| 222|552 §| 8 g 3
= = 2 5SS | 65| 52| 81| &§ 2 3 w &
5 5 3 = EE| 88 =8 o © & =
g =22 | 2% 2l g = 5
= 28| |£E S0 °] 8 2 E
T 3 o o g =
. 660 | 250, 60
A3793C | ITosynpoBOIHHKOBBIA 50, 60 T 380 | 400, 200, - 3000
_ 320, 500 111,1
IMocrosunsii| 440 | 630 1
32 18 2
660 63 36 1
A3713B, e 125 40 -
A3714B _ | ~S0:60Tu 2 | - | - [ 18 5716000 | 10000
DJIeKTPOMAarHUTHBII 160
H 380 63 36 6000
———{ NOJIyIPOBOJHUKOBBII 3 ;‘ 2653 £ _
A3713b [Mocrosaubrii | 440 1’25 ' 110 _
A3723b, . 660 40
A3724B S0, €0Tu 351 %0 | 20 80 1
A3723b [ocrosuuenii | 440 250 200 110 16000 | 10000 | 6000
A3793F, .
A37945 ggﬁKf[pgfgr‘:lf;‘;‘;ﬁi ~50; 60T | °° | 250, 400,| 200, 320,| - - 60 ~ | 1 |160007| 13 0007 3000
A3794p | "YIPOROA 380 | 630 500 111 10000 | 7000
A3793b IMocrosinubiii | 440 ' _
A3715B, | DneKTpOMarHUTHBIA U N 660 160 - 5,0 16 000 | 10 000 | 6000
A3716b |TemnoBoii 50 60 T'n 380 160 16 55 2 1
~400 'y 150 ' 1 -




~50; 60T |22 160 85 | »
380 20 10,0 1
~400 I'g 150 6,0 1 _
~50; 60T |22 160 100 | 5
380 25 15 1
~400 I'g 150 9,0 _
~B0; 60 I'i 660 160 15
380 40 20 1
~400 'y 150 13 _
~50, 60T |20 160 20
380 50 30 1
~400 I'g 150 19 _
. 20
50; 60Ty | 660 160 63 20 1 1
~400 'y 380 150 20 _
. 660 30,0
50; 60 I'iy 250 160 80 450 1
~400 I'g 150 20,0 _
. 660 160 35,0
50, 60Tn 280 100 | 60,0 1
~400 I'q 150 23 -
Ipooonacenue mabn. 1.13
° IIpenensHas
- 5 <C_ o KOMMYTallMOHHAS U3HOCOCTOMKOCTE
m z o E g E CII0COOHOCTE BBIKJIIOUATEIS
g E 5] o z g 54{ BBIKJIIOYATENS
= 5|28 < = 5 g E z E Konmnuectso Vs o6
: g 2E<| B |12 s |nownram| g | Msoduem
g S| E55| 558 28 | £5| €& OHHBIX 2 Kormaectsa
=} Bua MakcuMaabHOTO Pox Toka n g 232 £ g e = 154 ¢ g Eg« 5 mukioB BO
% pacuenurens Toka 4acToTa CEeTH g § 2% 2 % E 5 g | e& 22 :. « 2
= = 3 f=} —_ I
= 2| s82|Z85| S5 |55|c852] L|v| 29| ¢ 5
= < SE=| 2Rpe| 22X 23| o S| 29| = g/ 5 X
= Z T s E 2 3 T A ES| X g = = = 2 13}
5 S=| gE 23 | e8| 222 | 8F| & ¢ = g
2 E ch < 2 S S o 3 =) a ﬁ = =)
= E £ |2 57| "a) g 8 2 z
2 28 |2 |&% Z1 5| & | £ | ¢
T = 5 o o e =
. 660 35,0
50; 60 I'ig 250 160 195 60.0 1
A3715b, ~400 T’y 150 25,0 1
A3716B 660 40,0 ~
~B0; 60 I'ig 380 160 160 75,0 1
150 150 25,0
D7IEKTPOMATHHTHbIH 160 - 16 | 50 16000 | 10 000 | 6000
U TEII0BOM 20 6,0 2
25 8,0
. 32 16,0 -
A37155b Tlocrostausiii| 440 160 0 26.0
50 35,0 1
63 40,0
80 60,0
. - 100 80,0 1
A37155b Tlocrostausiii| 440 160 160 105 100 _
660 40
160
380 65,0 1 10 000 | 6000
660 250 | 200 290 —
A3725B, | OnextpomarautHeiii | ~50; 60 ' | 380 75,0 1
A3726b |u TemnoBoit 660 250 250 40,0 —
380 75,0 1
170 170 30,0 6000 |10000
~o 440 250 ;gg - ~ | 16000
A3725b ITocTosTHHEI 550 100
OeKTpOMarHUTHbII 660 -
A37115, ~50: 60T 380 80 36 L
A37125 2P Tee0 | 160 40 — 10 000 | 6000
380 160 75 1
A3711b Tlocrostausriii| 440 110 —
A37215B, N 660 40
A37225 50 60T 175357 250 250 80 1
A3721b IMocrosiaubiii | 440 110 -
A37915, ~50; 60T | 660 | 630 630 60 16 000] 130007 ] 3000




A3792b
A3791b

380

TTocTostHHBII

440

1111

10000 | 7000

Hpumeuanus: ) O—omepauus oTkmodesns; I1 — maysa 180 ¢; BO — oneparius BtoucHus (B), 3a KoTopoii HememieHHO (6e3 IONONHUTEIbHOM, CBEPX
MOJIHOTO BPEMEHH CpabaThIBaHHMs BBIKIFOYATENs, BBIICPIKKA BPEMEHH) CIICAyeT OIepalys OTKIIOYCHHs Ui BCEX THIIOB BbIKirouarencl, kpome A37905,
BeikmoyarensiM Tuna A37906 cooTBeTcTBYeT KOMMyTaloHHbIH 1nkia O-BO-BO; 2 Iay3a mexay koMMyTanuoHHbIM 1HkI0M O-TI-BO-II-BO u onepanwueit O He
MeHee 15 MUH JUIst BBIKJIIOUATENIEH ¢ 2JI€KTPOMArHUTHBIMU U HOJIYIIPOBOJAHHKOBBIMU PACHEIUTEIISIMH, JUIs BBIKITIOUATENCH C DJIEKTPOMATHUTHBIMU M TEIUIOBBIMU
pacrenuTessIMH, s BBIKITIOYATEINEH ¢ 2JIeKTpOMarHUTHBIMU pactenureisiMu TunoB A37106 n A3720B; naysa Mex1y KOMMyTanuoHHbIMH Iukiamu O—T1-BO-TI—
BO ne menee 30 MuH Uil BBIKIIFOYATENeH C DJIEKTPOMArHUTHBIMU M TEIUIOBBIMH PacUCHMTENSIMH; Tay3a Mexay onepauusmu O He MmeHee 15 mMuuH mis

BBIKJIIOYATENeH ¢ JJIGKTPOMArHUTHBIMA U MOJYIPOBOJHUKOBBIMUA  PACLCIIUTECIISIMU,

DJICKTPOMAarHuTHOTO IIPUBOJA, B 3HAMEHATEIIC — C 3JICKTPOMAarHUTHBIM IIPUBOJIOM.

1.23. KJ’[aCCl/I(l)I/IKaHI/Iﬂ M OCHOBHBIC TEXHHYECCKHE JAaHHBIC

B uunciurene YKaszaHa HM3HOCOCTOMKOCTh  BBIKJIIOYaTeNeil 0e3

YcraBka 1o TOKy
cpabaTbIBaHUs
DJICKTPOMAarHUTHOT O
w KanmubpyeMoe 3HaueHHE YCTABKH 110
= MaKCHUMaJIbHOT'O 6
(5] H o TOKY CpaOaTbIBaHUS
S HomunansHnoe HanpsDKEHUe OMHUHAJIbHBIN pacuenuTesd TOKa B 30HE 3IEKTPOMATHUTHORO MAKCHMATBLHORO
z TJIaBHOM 11e1H, B TOK TOKOB KOPOTKOTO P
2 KomuuectBo BI/IH MaKCHUMaJIbHOI'O pacOoenuTelisd ToKa i HCTIOJTHEHUST
=5 MaKCHUMaJIbHOI'O 3aMbIKaHUA, KpaTHas s
= IIOJIIOCOB pacuenuTeIst Toka 0€e3 TEIIOBLIX pacuenureiieu, A
g TEIIJIOBOI'O HOMHUHAJIbHOMY TOKY
§ pacuenuren, A | MaKCHMAaIBLHOTO TEIIOBOTO
= pacuenuTeis
NIEPEMEHHOIO npu npu npu
TIOCTOSAHHOT'O Ipyu NEPEMEHHOM
TOKa 4aCTOThI TICPEMCHHOM | ITOCTOSTHHOM IIOCTOSAHHOM
TOKa TOKEC
50, 60 I'n TOKE TOKE TOKE
1600; 2000; 2500;
Jlo 660 - 2,3 10 - . -
BASL-37 DeKTpOMarHUTHbIH 3200; 4000
- 220 2 . - 6 - 2000; 2500
U TEIUIOBO, 250; 320; 400 2
Tlo 660 2;3 SJIEKTPOMArHUTHBIH 10 1600; 2000, 2500;
BAb52-37 ' 3200; 4000
- 440 3 - 6 - 2000; 2500
1.24. BpemsATOKaBbIE XapaKTEPUCTUKH BbIKJII0OYaTeneil Tunos BA51-37 u BA52-37
BpeMi{ CpaﬁaTBIBaHI/lS{ TEIJIOBOI'0 pacUENUTEIsA, C, B XapaKTEPHBIX TOYKaAX
B 30HC HeﬁCTBHﬂ YCTaBKH I10 TOKY Cpa6ﬁTI;IB&HPI}I DJIEKTPOMAarHUTHOTO PAaCUCIIUTEISA
CocrosHue 30HBI TOKOB MEPETPY3KH
MK TIONATES 6 |,;, IpH HOCTOSIHHOM TOKE | 10 |,, IpH nepeMeHHOM TOKe
IIPM KPATHOCTSIX TOKA HAIPY3KH K HOMUHAIBHOMY TOKY pacuenurens, /1,
1,05 1,25 4.8 7,2 8 12
He cpabatsiBaet npu
XoogHoe - 38 7 1,4 3
A t < 10000
Harperoe” — 580-1000 07 1,7 0,28 0,65

Ilpumevyanue. 1)HarpeBaHMe npoussojutcs TokoMm 1,05 |, B Teyenue 2 u.




