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Задание: изучить материал и составить конспект.
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#HO#¥ HanpaBJieHHOH 3alUThl BeCbMa MHOroo6GpasHbl H OTJIHYAIOTCH
B OCHOBHOM CJIeIYIOLIMM: THIIOM MNYCKOBOTO OpraHa, KOTOPbIfi BbI-
TI0JIHAeTCSI TOKOBBIMH peJie, TOKOBLIMH peJsie ¢ GJOKHPOBKOH MHHH-
MaJIbHOTO HanNpfAXKeHHs WJIH pesle MHHHMAJbHOTO HampsiXKeHUS; TH-
IOM OpraHa HampaBJIeHHS MOILHOCTH, KOTOPBbIH BBINOJHSETCA TpeX-
«a3HbIM HWJAH OAHO(A3HBLIM peJie HalpaBJIeHHS MOLIHOCTH; CIOCO-
O0M noABoJa HaMNps2KeHUs] K peJsie HanpaBJieHUs] MOLIHOCTH (IOCTO-
fIHHO WJIH B MOMEHT aBapHHU); HAJHUYHEM H OTCYTCTBHEM BhIJEpIKKH
BpEeMeHH; CXeMOH BKJIIOUEHHSI peJie HalpaBJIEHHSI MOLIHOCTH.

Ecin npuHATh cxeMy BKJ/IOYEHHS peJie HalpaBJeHHST MOUIHOCTH,
1D KOTOpO# NPH KOPOTKOM 3aMblKaHHUH Mexny ¢azamun A u B K
pese Oyner noaBoauTbcs MexnydasHoe HanpsikeHne Upp, TO 3a-
IIIHTa MOXKET He N0JeHCTBOBaTb, TaK KaK NPH KOPOTKOM 3aMbIKaHHH
MeXNy 3THMH (a3aMH HanpsizkeHHe MOXKeT ObITb PaBHO HJAH OJH3-
KHM K HYJIIO.

Hcxons u3 atoro, cxeMbl BKJAIOYEHHS peJie HalpaBJeHHsS MOILHO-
CTH NpelycMaTPHBAIOT BKJIOUEHHE HX Ha pa3HOHMeHHble (a3bl TOKA
U HanpsiXKeHUs B TaKHUX COUETAHHAX, KOTOPbie B YCJAOBHAX KOPOTKOrO
3aMblKaHHA oOecneynBalOT NpPaBUJbHOE OMNpejesieHHe HaNpaBJeHHS
MOILIIHOCTH ¥ IIOJAYy Ha peJjie MaKCUMaJbHOH MOLIHOCTH.
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Ha puc. 96 npusenera cxema MakcHMaJIbHOH HanpasJieHHOH 3a-
IUMTBI C NMYCKOBBIMH TOKOBbLIMH pese Ta, Te, Tc n ogHoda3HbIMH
pesie HanpasJeHuss MowHoctH Ma, Ms, Mc, BKaOUeHHBIMH MO Tak
Ha3blBaeMOH [eBAHOCTOrpaJyCcHOH cxeMe, coueTaHHe TOKOB H Ha-
TIPSI?)KEHHH IJI1 KOTOpPOH O6yaeT cienaylolliee:

da3bl TOKa da3pl HaNpsKeHHUs
I Usc
Ip Uca
[c Uap

[Tpu cpabaTbiBaHMH TOKOBOr'O peJie H peJie HamnpaBJIeHHS MOill-
HOCTH OJHOMMEHHBIX (pa3 co3paercsd liellb Ha OOMOTKY peJie BpeMme-
Hu B. IIpn 3aMblkaHHHM KOHTaKTa pesie B NPOHCXOAHUT OTKJIOUEHHE
BBIKJIIOUATeJS OT 3jekrpoMaruura J0 mno Lenu yepes yKasaTesbHOe
peJe u 6J10K-KOHTakKTa K.

IIpn Tpexda3HbiX KOPOTKHX 3aMbIKaHHSX BOJHM3H IIHH NOJCTaH-
ilMH, Tle YCTAaHOBJE€HA MAaKCHMaJibHasl HalpaBJeHHas 3alluTa, Ha-
npsi’KeHue Ha IUIHHAX NOACTAHLUMH INOHUXKAeTCs OO0 HyJd HJAH 10
‘BeJIMYHHBI, OJIM3KOH K HYJI0. BeileacTBue 3TOr0 MOLHOCTD, MOABOLH-
Masl K peJie HallpaBJIeHUS MOLIHOCTH, OKa3blBaeTcs HeJOCTATOYHOMH
JJIs1 JeUCTBHS peJie H 3alll#Ta OTKa3bIBaeT.

YuacTok JMHUM, B mOpefesax KOTOpOro 3alidTa B 3TOM cJyyae
OTKa3blBaeT, Ha3blBaeTCsl «MEPTBOH 30HOU» peJie HalpaBJIeHUs MOLI-
HOCTHU M0 HallpAKEHHUIO.

Hannune «mepTBO#i 306HBI» SIBJsIETCS HELOCTAaTKOM MaKCHMaJib-
HOH HanpaBJeHHOH 3alLKTHI.




image1.png
MakcumManbHasgd HanpaBJeHHasi 3audTa. Makcu-
MaJibHasi TOKOBasi 3aliUTa B CeTH C [BYXCTODOHHUM IUTaHHEM W
OCOOEHHO B CJIOXKHOH CeTH C HeCKOJbKHMH HCTOYHHKAMH NMHTAHHA B
60JIbLLIMHCTBE c/y4aeB He 06eCneuynBaloT CeJeKTHBHOCTH.

Ha puc. 93 npuBefieHa npocreiiiass ceTb C ABYXCTOPOHHHM IIH-
TaHHEM, cocTosllasi u3 reueparopos I'y u I's, moacrauuuii A, b, B,
JIMHUH 3JeKtponepenaun [ u //, norpeburenss sHeprun H W BBHIKJIIO-
yaresjeil, o60pyloBaHHAs MAaKCHUMaJbHbIMH TOKOBBIMH 3allHTaMH.

[Iyctp 3ajiaHa Boigepkka BpeMmenu {=0,5 cex Ha JUHMH, OTXOMS-
neid K HArpyske Ha noacranuuud b. Torma mo yc/oBHIO OTCTPOHKH.
OT BpeMeHH JAeHCTBUA 3TOH 3alUIUTHI #.Ha 3allMTaX BHIK/IOYaTesed 2
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# 3 noykKHaA ObITh YCTaHOBJIeHAa BbIAEPIKKa BpeMeHH (IPH CTyNEHH
ceqeKTHBHOCTH Af=0,5 ceK), paBHas
t2==f3=t+0,5=0,5+0,5=1Cel{.

Ha saumurax BbikiouaTesed / 1 4 N0 yCJOBHIO OTCTPOHKH OT
3alllUT Ha BbIKJAOYaTeasXx 2 U 3 OyleM HMeTb BbIIEPXKKY BpPeMeHH
3alllUTbl, PaBHYIO

t1=l‘4=f2+Af=t3+At=l+O,5=1,5C€I{.

[Ipy KOpOTKOM 3aMbIKaHMHM Ha JHHHH [, HanpuMmep B Touke Kj,

€ BpeMeHeM 1,5 cex oTk/souaercsl BolKJouaTedb I W C BpeMeHeM
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Puc. 94. ¥YnpouieHHass cxeMa MakcCH-
MaJIbHOH HaMnpaBJeHHOH 3alUHTHI

1 cex OTKJII0YATCs BLIKJIIOYATENH
2 u 3, uto ImpuBeeT K obecToye-
HHIO noacTaHiuu b.

B sTtom cJayuyae 3amuTra Ha
BpIKJIOUaTeae 2 cpaboraer mpa-
BHJIbHO, a Ha BblKJouartejae J
HEeNnpaBHJIbHO, KaK TOBOpAT, He-
ceJIEKTHBHO.

KopoTkoe 3aMblKaHHe Ha JIH-
uuu Il (B Touke K,) Takike npu-
BOOUT K 0OECTOYEHHIO I[IOJCTaH-
uuu 6. B 3tom cayyae HeceJsek-
THBHO OTKJIOUaeTCsd BbIK/JIIOUYa-
Tesb 2. 3aluThl Ha BHIKJIOYa-
Tensix 2 1 3 UMeT OJAHHAKOBOE
BpeMsi H 00e NPUXOAAT B JEHCT-
BHE TNPH NOBPEXIEHHAX Ha JH-
uusix I v /I, mosroMy OHH HE MO-
ryt obecneynTb CeNIEKTHBHOH 3a-
LIUTHI.
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JIJisi ceJIeKTHBHOTO OTKJIOUEHHs MOBpPEXKAEHHsS B TaKOH CETH He-
06X0IMMO, UTOGHl 3alllMTa Ha BbIKJIIOUaTeasx 2 M 3 pasjuyalja, Ha
Kakoit 3 auuuil (/ wau II) mpousouno nospexaeHue. ITO AOCTH-
raercsi NPHMeHEHHEM MaKCHMaJbHOH HaNpaBJeHHOH 3allUTHI.

YnpouleHHas cxeMa MaKCHMaJIbHOH HanpaB/eHHOH 3alllUTHl JaHa
Ha puc. 94. 3alluTa COCTOMT U3 NMycKoBOro opraHa T, ocyllecTBJsie-
MOrO TOKOBBHIMH peJie, OpraHa HampaBJaeHHs MoLHOCTH M, ocyluie-
.CTBJIIEMOTO peJie HanpaBJeHUs] MOLIHOCTH M OpraHa BblAEpPXKKH Bpe-
MeHH B, ocyliecTB/sieMOro peJje BpeMeHH.

3amura MoXeT MNoJeHCTBOBaTb Ha OTKJIOYEHHE BbIKJ/IIOYaTe s
‘TOJIbKO B TOM cJydae, ec/iH cpaboTaeT He TOJBbKO TOKOBOE peJie, HO
M peJie HalpaBJeHHS MOILHOCTH, KOTOpOe 3aMblKaeT KOHTAKThl TOJIb-
KO NPH HaNpaBJ€HUH MOLIHOCTH KOPOTKOTrO 3aMblKaHHs OT LIMH NOZA-
CTaHIHH B JIMHHIO.

Boi6op BbiiepKEK BpeMEHH NPOM3BOAUTCH TakKXKe MO CTyneH4a-
TOMY NPHHIMINY, HO C YUeTOM HaNnpaBJIEeHHOCTH 3alUHTHI, T. €. COIJIa-
CYIOTCSl 3allUThI, JeHCTBYIOLIHe B OJHOM HalpaBJ/IeHHH, KaK IOKa-
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3aHO Ha pHc. 95 masa cerw, nuraemon redHepartopamu I'y u [y 3a-
LIUTHl BblKJAIOYaTedell 2 U 3 BbINOJHEHb HanpasJseHHbIMU. Hamnpas-
JIeHHasi MaKCHUMaJbHas TOKOBas 3allUTa BBIKJIOUaTesas 3 corjacyer-
csl MO BpeMeHH ¢ ObicTpoAeHCTBYIOLIEH 3allUTON reHeparopa [, u
BpeMeHeM 3allluThl BoikaAwouatenas 7: {7=0,5 cex. Ilosatomy onpene-
JAIOLIUM YCJIOBHEM SIBJSIETCS OTCTPOHKa OT f7. Bblep>KKa BpeMeHH

ty—=1t,+At=0,040,5=1 cex.

p () L= /.ice/r C =16k t,=150EK /2
- /cEK Y/ ‘
OHIH— i B OO

Qs cex 45 cex g5 cex

Puc. 95. PasMelleHne MakCcHMaJbhbuiX HanpaBJIEHHBIX 3aLHT B CETH C JABYX-
CTOPOHHHM TMNHTAaHHEM

BoigepKKa BpeMeHH 3alUIUThl BblkJawouaTtenas [ f; corJjacyercs C
3allMTOH BBHIKJIOYaTenas J3:

t =ty At=14-0,5=1,5cex.

[Ipn stom 3aumuTa BbIKAOYaTessi / coriacoBaHa MO BPEMEHH C
3alllUTaMH BhIKJI04YaTeaed 6 U 5, UMeloluMU 5=1=0,5 cex, u c Obl-
CTPOJEHCTBYIOLleH 3aliuTOH redeparopa. IloaToMy 3amiura BBIKIIO-
yatenss / MoxXeT BBHINMOJHATLCA Oe3 opraHa HampaBJieHHS, T. €. Ma-
KCHUMaJIbHOH TOKOBOH 3alllUTOM.
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AnanornysbiM 06pa3oM BbHIGHPAIOTCS BbIAEPKKH BDEMEHH MAaKCH-
MaJIbHOU HAaMNpaBJEHHOH 3alUTbl BBIK/JIIOUATeNsl 2 U MAaKCHMaJbHOH
3alllUTHl BeIKJAOYaTesns 4.

3auiura BbIKAOYaTeNsd 4 BBINOJMHSAETCS TaKXe HeHalpaBJeHHOH.

Tenepb, npu KOPOTKOM 3aMblKaHUM Ha JHHUH [ (B TOuke K))
OTKJIIOUHUTCS TOJIbKO MOBpeXXAeHHasl JHHUS 3allHTaMH BBIKJIIOYAaTe-
aei I u 2. 3amura Ha BhIKJIOYaresae 3 He NOAEHCTBYeT, TaK KakK MpU
noBpexXAeHHH B TouKe K; MoOLIHOCTb B JUHUHU [/ HanmpaBjieHa K IIH-
HaM M peJle HampaBJieHUS] MOUIHOCTH He 3aMbIKaeT KOHTaKThl.

AHaJIOTHYHO, MPH KOPOTKOM 3aMblKaHHH Ha JauHuH [/ (B Touke:
K3) cpaboraloT 3allUTH Ha BbIKJAKUaTeasiX 3 U 4, a 3alliiTa BHIKJIO-
yatessa 2 He nopedcrtByer. TakuMm o6pa3oM obeclieuHBaeTcsl ceJsieK-
THBHAS 3allUTa CETH C ABYXCTOPOHHHUM NMHTAHHEM.

YcTaBKH MaKCHMaJlbHOM HampaB/JIe€HHOH 3allUThl BHIOHPAIOTCSE
TaK Xe, KakK U [AJs MaKCUMaJIbHOH TOKOBOH 3aliuTsl no ¢opmy-
Jae (31).

[Ipu stom TOK /g maxc HEOOXOAMMO YUHTHIBAaTH B HaNpaBJEHHH
JeHCTBHS JAHHOM 3alMThl, T. €. OJS 3allUT BHIKJOYaTedaen 2 u 3
(cMm. puc. 95) B HanpaB/JeHHM OT LIHH B JHHHIO. CXxeMbl MaKCHMaJlb-




