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(IpeacTaBaeHo HayuHbIM CEMHHAPOM 3JEKTPOMEXaHHUECKoro dakyabTera)

CyuecTByomue 3amiThl OT 3aMbIKaHHH HAa 3eMJI0, IPHMEHSeMble
B CeTsX C H30/JMPOBAHHOH HEATPaNbio, HE YJOBJAETBOPSIOT BCEM NperbsiB-
asieMblM K HUM TpeboBanusaM. OHH uau He 00.1a1a0T H36HPATEIbHOCTHIO
JNefCTBUS, MJAH CJAHIIKOM CJAOXKHB M JOPOTH HJIH HEAOCTATOUHO YYBCTBH-
T@JbHBL.

CoBeljanue 10 BOIPOCAM 3aLUTHl OT 3aMbIKaHHI HA 3eMJI0 B CHCTe-
Max C H3OJHPOBAHHOH HJIM KOMIIEHCHPOBAHHOH HEHTPaJabiO, NMPOXOAUBILEE
B Mae 1959 r. B MockBe, 1OCTaBU/IO 3aZadyy CO34aTb HOBLIE $0/ee CoBep-
IUeHHble 3alHTHBIE ycTpoiicTBa. ITostomy B nocaejnue roabl PasmuuHbLIMH
OpraHu3auMgMH CO3JaH M HCHOBITBIBACTCHd LeABH pPAJ  HOBHIX  3aLIuT,
fo/siee TOJHO YJOB/IETBODAIOMMX TPEADBABAAEMBIM K HHOM TpPeGOBAHHUSM.
Hecmotpa Ha 310, BIOpAaTh HauOO/AEE YHHBEPCANBHOE M IIONHOUEHHOE YCT-
pOICTBO 3aIMTHL OT 3aMBbIKAHHSI HA 3€MJIIO AJSl NPOMBIIJIEHHOTO OCBOEHHS
M MAacCOBOTIO BHEAPEHHs 10 HACTOSAILEr0 BpeMEHHM He yaanoch [1].

B paboty no coszanuio 6oJee COBEPLIEHHON 3alIUThl HA 3eMJI0 BKJIIO-
yu/1ach TaK ke kadenpa 3/71eKTPHPHUKAIHH HPOMBIIICHHBIX [IPeINPHATHIT
TIIW. Hamu paszpaborano mpoctoe M J0CTATOYHO YYBCTBUTENbHOE peJe
Ce/MIeKTUBHOH 3alUTH OT 3aMbikaHuil Ha 3emJuio (PC3H), npeanasnauennoe
JUI UCHOJb30BaHUsl B kabeabHblXx cerax 0,23, 04, 3, 6, 10 k8 ¢ wu3oanu-
poBaHHOIl HefiTpaabio [2,3].

Pene PC3H otnocutcs K yCTpoiicTBaM HANpaB/JIEHHOrO AefCTBUsI, pd-
HoTalIUM B YCTAHOBHBILEMCS PeXKHMEe 3aMbIKaHHA HA 3€MJIO H pearupyio-

MM Ha HanpaB/Ie€HHE pEAaKTHUBHOH COCTaBJAAIIIEH MOMIHOCTH HYJAEBOMH
1MOCJ€/10BaTeAbHOCTH.

Hanpas/ieHHOCTb pesie JQOCTHraeTcs IpHMEHeHHeM KJaloueBoil (aszo-
4yBCTBHTE/IbHOH CXeMbl, COOPAaHHOH HA IIOJYNPOBOJHUKOBBLIX 3/J€MEHTaX.

Cxema pese (puc. 1) COCTOMT H3 OAHOTO Kackaia (asouyBCTBHTEJb-
HOTO YCHJ/HMTE/d MOIULHOCTH, aKTHBHO-€MKOCTHOTO (a30oBpaliarteibLHOro
MOCT@ H MOJSIPU30BAHHOIO peJie, BKJAIOUEHHOT'O0 Ha BBIXOJAE YCH/AHTEJS.

B kauecrtse ¢u/bTpa TOKA HYJEBOH INOCAELOBATEAbBHOCTH HCIIOAB3Y -
eTcst KabeabHblil Tpanchopmatop ToKa. PHABTPOM HANPSKEHHUS B HU3KO-

BOJIBTHBIX CeTAX CIYXKHT TpexdasHblil Apoccenb, B BHICOKOBOJBTHBIX —IIsi-
THCTEDXKHEBOH TPaHCHOPMATOP HANPAKCHHUS.
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[1pu 3amblkauuu Ha 3eMai0 (Pasbl 3alIMI@EMOT0o (Quaepa B UEHH KOJ-
JeKTopa Tpuojaa // BO3HMKaeT BHINPSAMJEHHbIH TOK, BeJIMYHHA KOTOPOroO
3aBHCUT OT CJiBUra (pa3 TOKa M HaNpsAKeHHs HYJEBOH MOC/A€N0BATENbHOC-
TH, MOJABOAMMBIX HAa TPHOA. [lid JOCTHKEHHS MaKCHUMaJbHOIO 3HAYEHHH
TOKa HEOOXOAMMO, HM3MEHsil CONpPOTHBJeHHe (PAa30BpallaTeNbHOI0 MOCTA,
MOBEPHYTh BEKTOD HANPsKEHHUA HYJEBOH I0CA€L0BaTENbHOCTH A0 COBIA-
IeHud 10 (ase ¢ TOKOM HYJEeBOH NOC/aeL0BATEIbHOCTH.

[Tpu 3aMblKaHHH BHE 30HBI 3alIMTHl (HA JMIOOOM M3 OCTAJbHBIX (Quje-
poB) HAanpaB/IeHne TOKa HYJEeBOH MOCAeI0BaTeIbHOCTH H3MeHuTca Ha 1807,
TPHOJ ,3aKpoeTcs“ M TOK B I KOJIeKTOpa IPOTeKaTh He OyJer.

McnonHuTeIbHBIM OPraHOM  3aLUTHL CAYXKHT IOJSIPU30BAHHOE peJe,
06MOTKa KOTOPOTO BK/IOYeHd B I€Nb KOMWIEKTOpA TPHOIA. Jlast craaxusa-
HUS MyJbCALMA OGMOTKA pesie MYHTHpyeTca eMKOCTbio C,.

Jl1sg 3amuThl TPHOJA OT NMPOTEKAHHT GOJBUIMX TOKOB HYJIEBOH mocJe-
JIOBaTe/JIbHOCTH TPHU JBOHHBIX 3dMBIKAHHAX HA 3€MJIO B CXeMY BBeJEH CTa-
6UAMBOABLT D, ¢ TOKOOTDAHMUHMBAIONIMM COTpPOTHBAEHHEM R..
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Puc. 1.

[lTapaMeTph 37eMeHTOB peJe

A1 — nnockoctHulfl Tpuoa I1-26,
P — noasipusoBanHoe pese PIT-4 Y172 2048,
_,31—~n03ynpoaommnoabm auon J17D,
/l, — noJyNPOBOAHUKOBEINA CcTaGHAuBOALT J1-808,
R, — nepemennoe conporusaerne CIT1 1000 o,
R, — conporusaenne 100 o,
C, = C,— KOHJIEHCATOD €MKOCTbi0O 4 mxF,
-C, — KOHJIeHCaTOp eMKOCThio — 10 mxF,
I" — tpancopmatop (Pa3oBpamiaTeIbHOIO MOCTa, CeUeHHe KeJjesd
8,8 cu®, npoBox I13B 0,18, nepuunas o6MoTKa @, = 1000 sum-
K08, BTOPUYHAsT OOMOTKA W, = W, = 315 sumros.
HyBCTBHTEABHOCTL 3ALIMTH 3aBHCHT OT THNA KabeabHOro TpaHchop-
MaTopa TOKAa, IPHYEM J/Id KaxJ0ro TuHma TpaHchOopMaropa TOKa UyBCTBHU-
TEeNbHOCTh MOXKeT OBITh PE3KO MOBLIIIEHA, €CJAH VYBeJHUYHTb YHCJAO BHTKOB
BTOPHUYHOIl 0OMOTKH (pHC. 2).
Makcumanbuasi BeNMYMHA TOKa, NPOTEKAIOUlero uepes pese, OIrPaAHH-
4yHBaeTCd BLIOPAHHLIM HANPXKEHHEM BTOPHUHOI OOMOTKH TpaHCchOpMaTOpa
¢hazoBpaIaTe IbHOIO MOCTa H CONPOTHBJAEHHEM OOGMOTKH peJe.
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MHUHUMANbHBIE TOKH CpadarTbiBaHHs 3dllUTbl IPH NPHMEHEHHH B. Ka-
yecTBe HCIOJHHTENBHOTO pese moJjsipusoBanHoro pesne PII-4 ¢ comportug-
aeHruemM o6MOTKH 4500 04 ¥ NMUTAHWH 3aIHTHl OT PAa3JIHUHBIX TpaHCHOp-
MAaTOPOB TOKAa NpPHBEAEHH B TalJHIe.

| —
YIT-5 | T30 ; T3 l T3P | T3] 3
1

Tun TpanchopmarTopa TOKa
BTOpHYHA%

o0OMOTKA
BTOpHUHasE OOMOTKA 3aBOICKOTO

HCIIOJIHEHU 250 400”

BHTKOB BHTKOB
/

Tok cpabaTbiBaHHsS 3ALLHTbL »
amnep 0,2 0,8

L2 | 27 0,2 0,2

3umoit 1962 — 1963 rr. nposejaeHbl HCHBITAHUSA PAOOTHl 3aUIUTHL B Ce-
TAX 6 K8 cucrembl Tomck3sHepro. JleficTBHe 3alMThl IPOBEPSIOCHh MyTeEM
CO3JIaHHA HCKYCCTBEHHBLIX 3aMbIKaHMil HAa 3€MJI0 B JHana3oHe TOKOB Ha
semaio 1,1 + 18 amnep. [luranue pene 3alUTH  OCYILIECTBJSIOCh OT TPaH--

ne

~ 730 PIIHOU Wy = 457 Surnof
TIN [ GOHOTHOU &r =250 8uTxgh

~

/on £ odmwamne pese

Jox  Zarmemanus »2 3ErHT

Puc. 2.

copmaropos toka tuna T3. Ilpu Toke na 3emaio 1,1 amnepa BropuuHas
obmoTrka tpancpopmaropa toka T3 nomatsiBagaacs g0 180 sumros. Bo Bcex
cayuvasx 3almura pearupoBasa, MpPaBHWIbHO  VKa3blBast MOBPEKJAEHHBbI
dbunep.
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