MepeHanpsa}KeHUs B SNEKTPUUYECKUX CETAX U UX BUADI.
MepeHanpaxceHuem Ha3biearom ecsAKoe npeeavileHue HanpsaxeHuem amnaumyobl Haubonbuwe2o
paboyezo HanpsaxdeHuA. ANUTeNbHOCTb NepeHanpPsaXeHNa MOXKET COCTaBAATb OT € AUHUL, MUKPOCEKYHA,
[0 HECKO/IbKMX YacoB. Bo3aeicTene nepeHanpaKeHna Ha U30NALMIO MOXKET NPUBECTU K ee npoboto.
K OCHOBHbIM XapaKTepMCTUKaM NepeHanpaXeHus (KoTopble, Kak MpaBuao, ABAAIOTCA CAYYaliHbIMU
BE/IMYMHAMM) OTHOCAT Ceaytolme:
®  MaKCMMa/IbHOE 3HAYEHMUE;
®  KpaTHOCTb NepeHanpAXKeHUs, paBHas OTHOLWEHNIO MaKCMMaNbHOMO 3HaYeHMA NepeHanpaXeHus
K amnauTyae Hambosbliero gonycTMmoro paboyero HanpaxKeHus;
® Bpems HapacTaHWA NepeHanpAXKeHus;
®  [/INTENIbHOCTb NepeHanpsKeHus;
®  YMC/I0 UMNY/NbCOB B MEepeHanpaAXKeHuu;
®  lUMPOTa OXBaTa CeTH;
® [OBTOPAEMOCTb NepeHanpsaKeHus.
Mo MecTy NPUAOKEHUA HaMNPAXKEHUA Pa3INYatoT:
e (¢asHble NepeHanpaKeHus;
o MexaydasHble NnepeHanpaKeHus;
e BHyTpudasHble NepeHanpPaXeHNa HanNnpUMep, MexXay BUTKaMKn KaTyLWKKU TpaHCchopmaTopa,
MEXKAY HEUTPANbIO U 3emnen);
®  MeMAy KOHTaKTaMn KOMMYTALMOHHbIX annapaTos.
Mo npuyMHam BO3HMKHOBEHUS NepeHanpsaKeHns NoapasaenatoTca Ha cneaytoLme:
e BHeLHWe — OT Pa3pAL0B MOJIHMM (aTMochepHbIe NepeHanpPAKeHns) U OT BO3AENCTBUA BHELIHUX
NCTOYHMKOB;
® BHYTPEHHWE — BO3HMKAIOLLME NPU PE30HAHCHbBIX ABNEHUSAX, MPU aBapUAX U MPU KOMMYyTaLMUAX
3/1eMEHTOB 3/IEKTPUYECKON Lienu.
B BbICOKOBO/IbTHbIX LLENAX [NMaBHbIM MCTOYHUKOM BHELIHMX NepeHanpayxKeHnn ABAAI0TCA paspaabl
MOIHUK. Hanbonee onacHbl NpAmble yaapbl MOHUMKM B 06opyaoBaHue (MYM), npu KOTopbIX Aaxe Ha
3a3eMJIEHHBIX COOPYKEHMUAX BO3HMKAIOT 60/1bluMe NoTeHuManbl. UHAYKTUPOBAHHbIE MepeHanpaKeHns
BO3HWKAIOT BCNEACTBUE UHAYKTUBHOMN M €MKOCTHOM CBA3M KaHana MOIHWUM C TOKOBEAYLIMMU U
3a3eMJ/IEHHbIMM YaCTAMM 3NIEKTPUYECKOW CeTU. BeanunHa MHAYKTMPOBAHHBIX NepeHanpsKeHui
MEHbLUE, YeM NMPU MPAMBIX YA3aPAaX MOJIHWUM, U OHW OMacHbl TONbKO A/1A ceTei fo 35 KB npu yaape
MOJIHUK BBAU3U INHUMW.
Mmnynbcbl NnepeHanpsaKeHUin PacnpoCTPaHAIOTCA Ha 3HAYUTE/IbHbIE PACCTOAHMA OT MeCTa
BO3HWKHOBEHWA. Haberatowue BOSHbI MOTYT NPeACTaBAATL ONACHOCTb AR 31eKTPO06opYA0BaHUSA
NOACTaHUMIA, 31EeKTPUYECKaa NPOUYHOCTb KOTOPOFO HUXKE, YEM Y IMHENHOMN N30AALNN.
BHYTpeHHWe nepeHanpaKeHns No 4IMTebHOCTM U N0 NPUYMHE BO3HUKHOBEHWA AeNATCA Ha
KBa3MCTaLMOHapHbIE U KOMMYTaUMOHHbIE.
KBasucTauMoHapHble NepeHanpsaxXeHusa NPoAoKATCA OT eAMHUL, CEKYHA, A0 AECATKOB MUHYT U B CBOIO
ouyepenb NOAPA3AELNAOTCA HA PEXKUMHbIE, Pe30HAHCHbIe, Geppope3OHaHCHbIE M NapameTpuYecKue.
PeXXnMmHble nepeHanpsaKeHUA BO3SHUKAIOT MPU HECMMMETPUYHbIX KOPOTKMX 3aMblKaHMAX Ha 3eM1t0, a
TaKXe Npu pasroHe reHepaTopa B c/lyyae pes3koro cbpoca Harpysku. PesoHaHCHble NepeHanpaKeHus
MMEIOT MECTO MPU BO3HUKHOBEHMM PE30OHAHCHbIX 3QHEKTOB B IMHUAX (MPU OL4HOCTOPOHHEM MUTAHUN
JIMHUK), B SINEKTPUYECKUX LENAX NPU HANMUMM peakTopoB. Peppope3oHaHCHbIe NepeHanpaKeHnn
BO3HMKAIOT B LLENAX C KaTylWKaMu C HaCbILLLEHHbIM MarHUTONPOBOAOM, YTO MOXKET BbITb KaK Ha YacToTe
50 I, TaK 1 Ha BbICLUMX FAPMOHMKaX U Ha cybrapmoHuKax. OcobeHHOCTbIo peppope3oHaHca ABAseTCA
CKa4yKoobpasHblil BXO/, B peXXUM pe3oHaHca (TpurrepHbiii adpdekT).
KoMMmyTauMOHHbIe NepeHanpaXeHUa BO3HMKAKT Npu NepexoaHbiX NPoLeccax n 6bICTPbIX U3MEHEHUSAX
pexkuma paboTbl ceT (Npu paboTe KOMMYTALMOHHbIX annapaToB, NP KOPOTKUX 3aMbIKaHUSAX U NpU
NPOYMNX PE3KUX UBMEHEHUAX PEXKMMA) 33 CYET IHEPruM, 3anaceHHON B EMKOCTHbIX U UHAYKTUBHbIX
anemeHTax. Hambonee 4acTo Takue nepeHanpsaKeHnsa MMeKT MecTo NP KOMMYTaUUAX TUHUIA,
WHAOYKTUBHbIX 3/1EMEHTOB, KOHAEHCATOPHbIX baTape.

06L,an XapaKTepUCTUKA 3aLMTHbIX MEPONPUATUIA OT NepeHanPAXKeHU’



Bce meponpuaTMA No 3awwuTe OT NepeHanpaXKeHn aenaTca Ha ase rpynnbi:

® PEeBEHTUBHbIE MEPbI CHUXKEHUA NEPEHANPAKEHWNN;

e  3awWmTa 060PYA0BAHUA C MOMOLLbI KOMMYTALMOHHbIX 3aLMUTHbIX CPeACTB.
MpeBeHTUBHbIE Mepbl — 3TO NPeAOoTBpPaLLEHME BO3HUKHOBEHMA NepeHanpsxKeHnit Uan orpaHudeHme mux
BE/IMYNHDBI B MECTE UX BOSHUKHOBEHMSA. K TaKMM Mepam OTHOCATCA caeaytowme mepbl:

® MpPUMEHEHUE BbIKNOYATENEN C LWYHTUPYIOWMMN PE3UCTOPAMMU;

® [pMMeEHEeHMe BblKtoYaTenelt 6e3 NOBTOPHbIX 3aXKMTaHUI AYyrK MeXKAY KOHTaKTaMu Npu nx

passeneHuu;

L npumeHeHune rpo303aWMTHbIX TPOCOB 1 MOJTHNEOTBOJ0B;

e 333eMJIeHWE OMNOpP INHUI 3NeKTponepesayu;

®  eMKOCTHaA 3aluTa U301Aunn 06MOTOK TPaHCHOPMATOPOB M PEAKTOPOB;

® [PUMEHEHME EMKOCTHbIX 3/1EMEHTOB AN CHUMKEHUA NepeHanparKeHUN.
KommyTaunoHHble cpeacTBa 3aluTbl OT NepeHanpaxKeHnin cpabaTtbiBalOT M COEAMHAIOT 3alLMLLAEMYIO
Lenb C 3a3eM/IEHNEM B C/ly4ae, KOrA4a nepeHanpaXeHne B TOYKE UX YCTAHOBKM MPEBbILIAET HEKOTOPYHO
KPUTUYECKYIO BENUUYMHY. K 3TUM cpeacTBam OTHOCAT Pa3pALHUKM, LWYHTUPYIOLWME peakTopbl C
NUCKPOBbIM COegNHEHNEM U He/NIMHelHble orpaHunynTenun nepeHanmeeHMVl.

XapaKTepUCTUKK rpo30BOM AeATe/IbHOCTU U MapameTpbl MOTHUA
[na nporHosa atmocdepHbIx NepeHanpsKeHnin 1 060CcHOBaHHOIO BbIGOPa CPeACTB 3aLMUThI
HeobxoaMmMo MMeTb MHPOpPMaLMIO:
® 0 BO3MO)HOM KOJIMYECTBE Pa3paa0B MOJIHMM B 3alLmLLaemMoe obopyaoBaHme nam B6an3n Hero;
® 0 TOKax B pa3psase MONHUMU.

MepBblit BONPOC peLlaeTca NyTem aHaM3a MHOFOJIETHUX METEOPOIOTMYECKUX HabAOAEHUI U
MCMNO/Ib30BaHNEM CPEeAHMX XapaKTePUCTUK rpO30BON AeATENbHOCTU. BTOpoii Bonpoc 601ee CnoKeH ns-
33 CNIOXKHOCTM NPAMbIX U3MEPEHNI TOKOB B paspALe MOJIHUM, O4HAKO MHOTOUYMUC/IEHHbIE UCCNef0BaHUA
B 9TOM Hanpas/JeHUM NO3BOAWIM NOAYYUTb NPUEMIEMbIE CTAaTUCTUUYECKME AaHHbIE MO NapameTpam
pa3paLoB MOSHUW.

CTeneHb ONAacHOCTM yAapa MOMHUM ONpeaensaeTcsa Npexae BCero MakCMmaibHbIM 3Ha4YeHMeMm ToKa |, B
KaHane.
BenMumHa nageHna HanpsayKeHMA Ha MHAYKTUBHbIX 31EMEHTAxX U BeIMUYNHbI MHAYKTUPOBAHHbIX

— dlﬂ'l
I'IEPEHaI'IpFI)KEHMVI 3aBUCAT OT CKOPOCTU HAapaCTaHUA TOKa MOJIHUN dt Ha d)pOHTe BOJIHbI. ITO
2
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Hanbosee BaXKHble napamMmeTpbl TOKa; KpOmMe TOro, UHTerpan i onpeapenAeT Harpes

MeTaNAMYecKMX YacTen, a onaiaBaeHMe MeTaNIMYeCcKUX YacTel Ayroi 3aBUCUT OT BE/IMUYUHDI
nepeHeceHHoro 3apsaaa. ObHapyXeHo, YTO aMmNAUTYyAa TOKa raBHOro pa3paaa NPaKTUUYECKN He 3aBUCUT
OT COMPOTUB/IEHMA 3a3EM/IEHWNA B MECTE y/1apa, TaK YTO MOTHMIO MOXKHO CUMTaTb MCTOYHUKOM TOKa.

B npmnbanKeHHbIX pacyeTax UCNOoNb3YIOT yCpeHEeHHble pacnpeaeneHus |, 1 a 6e3 yyeta ux pasnuuma B
nepBom M nocneayowem UMNyabcax:

~0.041u
P(l,)=e - BEPOATHOCTb TOrO, YTO aMNANTYyAa TOKa B yAape MONHUN NPEBbICUT 3aaHHoe
3HaveHwue |, B KA (3TOT noaxoA npakTUyeckn yaobHee, Yem obbluHOe onpeaeneHune
BEPOATHOCTM KaK [0/1M BCEX peanu3aumnii Npu 3Ha4eHUAX CNy4amHon BeNUYMHBI, MeHbLINX
3aJaHHOM);

-0.08a
P(a)=e - BEPOATHOCTb NPEBbILEHNA KPYTU3HOM TOKA 3a4aHHOr0 3HaYeHMs a, KA/MKC.
MesKay aMnanTyaoi 1 KpyTU3HOM TOKa CyLLeCcTByeT clabas NoNoKuUTebHasA CBA3b, 04HAKO Mpu
pacyeTax Mx 06bIYHO MOArakoT CTaTUCTUYECKM HE3AaBUCUMbIMU CYHaNHBbIMKW BeMYMHAMM. B ropHbIX
paiioHax Npw Tex e BEPOATHOCTAX BEANUYNHBI |, U @ NPUMEpPHO BABOE MeHbLUe.

[lna NporHosa Koam4ecTsa yaapoB MOJHUM B 3alUMLLAEMbIA 06 bEKT MCMO/b3YIOT METEOPOIOrMYECKYIO
XapaKTEPUCTUKY MHTEHCUBHOCTM rPO30BOMN AeATENbHOCTM — YNCI0 YaCcoB C rPO30M B rod B AaHHOM



MeCTHOCTM Tr — U CpeaHee YMCNO YAAPOB MONHMUM B 1 KM® MOBEPXHOCTM 3em/n 3a 100 rpo3o4acos,

N, = 6.7;2
paBHOe 1004 * rkm ™
Bo3BbILEHHble 06BEKTbI CTATMBAIOT Ha cebA yaapbl MOJIHUN € Niowaam 6onbliein, yem nx cobCcTBeHHan
naowagb. Yncao npsambIx yaapoB B 34aHWA BbICOTOM H MaKn B OTKpbITbIE pacnpenenntesibHble
YCTPOICTBA C MOJIHNEOTBOAAMM BbICOTOM H B TeUeHMe roga BblYMCAAETCA C YBE/IMYEHMEM
ropu3oHTaNbHbIX pasmepoB ob6bekTa A 1 B (B meTpax) Ha 3.5H BO BCe CTOPOHDI:

T -
N,y = Nlﬁ(A+7H)(B+7H)-1O 6’

COMHOXHUTENb 10_6 npon3soaunT nepesos KBaApaTHbIX METPOB B KBaAPATHbIE KWJIOMETPbI ANA
cornacoBaHMA € pasmepHOCTbiO N;.

y o N * y
[na nnHWIA snekTponepeaaym UCNob3yoT yaebHbIN NoKasaTesb VM paBHbIA YNCY NPAMbIX
y4apoB MosiHMKM Ha 100 Km annHbl 3a 100 rpo3oyacos. CuMTaeTca, YTo IMHUA cobupaeT paspsaabl C
paccroaHua 3h., B 06e CTOpOHbI:

1
* _ * * *1073 ~
N * .y, =6.7——*100x1*6h, *10~° ~ 4h_
KM .

CpepHsan BbicoTa noggeca nposoda hg,, M, onpegensaeTca yepes BbICOTY Nogseca TPOCa MW BEPXHEro
nposoAa Ha onope h,,, M, M cTpeny nposeca nposoaa f, M, cnegyowmnm obpasom:

2
hcp = hon _5 f

Ecamn nnHMAa umeet aamnHy |, Km, 1 pacnonoskeHa B MECTHOCTM C YMCI0M rpo3o4acos B rog T, To

N .
0XXMAAEMOE YMCIO NPSAMbIX Y4APOB MOJIHAM B IMHUIO 33 Tog, VM MOXKHO OUEHUTb MO ciegytowen
dopmyne:

N I T,

M = N *nyM Mﬁ

YCTpoiicTBO U NPUHLMN AeicTBUA TpybuaToro paspagHuka.

3almMTHbIe annapaTbl, 06ecrneymBatoLLMe He TONIbKO 3aLLMTY U30ALMM OT NepeHanpaKeHuUin, Ho U1
raleHue 4yrvm ConpoBOXKAAIOLLETO TOKA B TEYEHME BPEMEHN MEHBLUETO, YEM BPEMS LENCTBUA PesieiMHON
3aLWMTbI, NONYYUAN HA3BaHUE 3ALUUTHBIX Pa3psALHUKOB.

B TpybuaTbix pa3pAaaHMKax ralleHme Ayru CoONnpoBOXKAAOLLErO TOKA NPOUCXOANT B pe3ynbTaTte
WHTEHCMBHOIO NPOAONALHOIO AYTbA.

MpUHLUMNWaAbHasA CXemMa YCTPOWCTBA M BK/OYEHUA TpybyaToro paspsaaHuka (PT) nokasaHa Ha puc. 5.
OcHOBY pa3psAAHMKA cocTaBaseT TpybKa M3 rasoreHepupytowero matepunana 1. OanH KoHew, Tpy6KM
3arNyLWEH MeTaNJIMYECKOM KPbILWKOM, Ha KOTOPOW YKpenieH BHYTPEHHWUIN cTepKHeBoW 3nekTpoy, 2. Ha
OTKPbITOM KOHLe TPpybOKM pacnosioxKeH Apyrov 31eKTpos, B Buge Konbla 3. MpomerKyTok /; mexay
CTEP’KHEBbBIM U KOJ/IbLLEBLIM 3/1EKTPOAAMM HA3bIBAETCA BHYTPEHHUM, UKW AYTOracALLMM, MPOMEKYTKOM.
Tpy6Ka oTaensetca oT NpoBoAa ¢pasbl BHELIHMM UCKPOBLIM NMPOMEKYTKOM [, UHaYe rasoreHepupyoLmii
maTtepuan TpybKM NOCTOAHHO pasnarancs 6bl Noa AeNCTBMEM TOKOB YTEYKM.
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Puc. 5. MpuHuMnmnanbHasa cxema yCTPOMCTBA U BKAKOYEHUA TpybyaToro paspaaHMKa
3aluUTHOE AelicTBMe TpybuaToro paspaaHMKa XapaKTepU3yeTCcs ero Bo/IbT-CEKYHAHON XapaKTepUCTUKOM
N COMPOTUB/IEHNEM 3a3eMNEHUA. BObT-CEKYHAHAn XapaKTepUCTUKA onpeaensieT HanpaxKeHue
cpabaTbiBaHMA:, pa3pAAHUKA, a CONPOTUB/IEHME 3a3EM/IEHUSA - OCTalOLLEeCa Ha PaspaAHMKe nocse ero
cpabaTbiBaHUA UMMNYNbCHOE HanpsXKeHMe. BonbT-ceKyHAHasA XapaKTepUCTMKa 3aBUCUT OT AJIHbI
BHELUHEro U BHYTPEHHErO NPOMENKYTKOB pa3pagHMKa. [InMHA BHELWHErO MCKPOBOTo NPOMEKYTKa
BbIOMpPAETCA MO YC/IOBUAM 3aLLMUTbI U30ALMU U MOMKET PEerynmpoBaTbCcs B onpeaeneHHbIX npegenax.
[OnvHa BHYTPEHHEro MCKPOBOIo MPOMEXKYTKa YCTaHAaB/IMBAETCS B COOTBETCTBUU C Ayroracsawmmm
CBOWMCTBaMW paspsagHUKa N PEryIMPOBaHUIO HE NOANEKNT.

Mpw Bo3aelcTBMM Ha PT nmnyibca rpo30BOro nepeHanpseHma oba npomekyTka npobmeatoTcs
(nepeKkpbITMe MO BHELLHEN NOBEPXHOCTU HE MOXKET NPON30NTU, MOCKO/IbKY pa3paaHOe paccToAHUe No
3TOW NOBEPXHOCTN MHOTO 60/blle AJIMHbI BHYTPEHHETO NPOMEKYTKA) M NPOUCXOAMUT OrpaHuyYeHme
MMMYNbCa HanpaxeHus. Mo KaHanam paspsaga NPobUTbIX MPOMENKYTKOB NMPOXOAUT COMPOBOKAAOLLMNA
TOK pabouei yacToTbl. [on gencTeBMem BbICOKOM TemnepaTypbl KaHafa AyrM nepemMmeHHOro Toka B Tpybke
NPOUCXOAUT NHTEHCUMBHOE BblaeneHune rasa. JasneHune B TpyoKe yBennumsaetca. [asbl, ycTpemannach K
OTKPbITOMY KOHLLY TPYOKM, CO34at0T NPOAO0/IbHOE AyTbe, B Pe3y/ibTaTe Yero Ayra racuTca Npy NepBoOM Ke
NPOX0XKAEeHMM TOKa Yepes HyieBoe 3HadyeHne. CpabaTbiBaHME pa3psagHMKa CONPOBOXKAAETCA BbIX/10NOM
pacKaneHHbIX ra3oB Y 3BYKOM, HaNOMWHAIOLLMM BbICTPEN.

[ns ycnewHoro raweHns ayru ConpoBOoXKAatoWero Toka HeobxoAMMo A0CTaTOYHO UHTEHCUBHOE
reHepupoBaHKe rasa B TpybKe, KOTOPOE 3aBUCUT OT NPOXOAALLETrO TOKaA. [103TOMY UMEETCA HUKHUIM
npeaen ToOKoB, KOTOPbIe HaZEXKHO OTKAOYAKOTCA TPY6UaTbiM paspsaaHUKOM. Mpu 60NbLUMX TOKaX
CNMLWKOM MHTEHCUBHOE ra3oobpasoBaHNEe MOXKET NPUBECTU K Ype3MEPHOMY MOBbILLEHNIO AABNEHUSA U
pa3pblBYy TPYOKM UM CPbIBY HAKOHEYHUKOB. Mo3ToMy Ans TpybuaTbixX pa3pAaHUKOB yCTaHABAMBAETCA
TaK»Ke BEPXHUMN Npeaen OTKN0YaeMbIX TOKOB, MPU KOTOPOM ralleHUe Ayru elle He MOoXKeT
COMpPOBOXKAATbCA MEXaHUUYECKUM NOBPEKAEHNEM Pa3pAgHMKaA.

KpyTtasa BCX 1 Hannume Bbixnona He NO3BOAAKOT NCN0/b30BaTh TP 4aa 3amnTbl NOACTAHLMOHHOIO
o6opyposaHMa. OCHOBHOe HasHavyeHue TP —3awmTa AMHENHbIX NoaxonoB K MNC. dnekTpoobopynosaHma
manomolHbix MNC 3-10 KB 1 y4yacTKOB nepecedyeHmsa TMHUIN PasanyuHoro U, g,

YCTPOMCTBO U NPUHLMN AEACTBUMA BEHTU/IbHOIO PaspAagHUKa.

[ns 3aWnTbl U301ALMU 3N1eKTPO06OPYAOBAHNA NOACTAHLMA NPUMEHAIOTCA BEHTU/IbHbIE PA3PALHNKM
(PB) 1 HenuHelHble orpaHMunTenn HanpsaxxeHma (OMNH). B cooTBETCTBUM C 3aLLUTHLIMMU
XapaKTePUCTUKaMM 3TUX anMnapaToB YCTaHABAMBAOTCA YPOBHU U301AUMM TPaHCHOPMATOPOB U
annapaToB NOACTaHUMM.

OCHOBHbIMW 3/IEMEHTAMM BEHTUILHOIO Pa3pAAHMKA SBASOTCA MHOTOKPATHbIN MCKPOBOM MPOMENKYTOK U
coeAMHEHHbIM Nociea0BaTesIbHO C HUM PE3UCTOP C HEJIMHENHOM BO/IbT-aMMNepPHON XapaKTepPUCTUKOM
(pwuc. 6a). Mpwu Bo3aencTBUKM Ha PB nMnynbca rpo3oBOro nepeHanpsaxkeHma npobmusBaeTcs UCKPOBOM
npomexKyTok (UMM) n yepes paspagHMK NPOXOANT UMMNYNbCHbIN TOK, CO3AaOLLNA NageHMe HanpaKeHun



Ha cConpoTMBAEHUN pe3unctopa. baarogapa HeNMHENHOM BONbT-aMMNePHOW XapaKTepUcT1Ke 3To NageHue
HanNPAXKEeHNA Maso MEHAETCA NPU CYLW,ECTBEHHOM U3MEHEHMM MMMYIbCHOMO TOKa (puc. 66).

7
g | ; A
. it
Fusg J -
!Lﬂw o | =
PN 3
SiusLA ] :;d
U !
rady Y
-rruwrz 1. _z':
' *:‘ -trrui.u.i i
a) B 6)

Puc.6. Cxema BKoUeHUSA( @) U BONIbT-aMMNEPHbIE XapaKTePUCTUKN BEHTU/IbHOMO paspsaaHuKa (6): 1 m 2
pa3Hble HEIMHENHOCTU Pe3ncTopa, 11 3 pasHble TOKK raleHus.

OAHOM 13 OCHOBHbIX XapaKTepUCTUK PB aBasieTcs ocTatoweeca HanpaxeHue U,.,, NpeacrasasiolLee
€060 NageHne HanpsKeHUa Ha CONPOTUBIEHNWN pPe3ncTopa Npu onpeseneHHOM UMMYAbCHOM ToKe (5—
14 KA B 3aBUCMMOCTU OT TMMa PB), KOTOpPbI Ha3biBAaETCA TOKOM KOOPAMHALUMN.

OcTatoleeca HanpsaxXeHne 1 6n3Koe K HeMy NO 3HAYEHUIO0 UMMYAbCHOE NPOB6UBHOE HanpsXeHne
NCKPOBOro npomexkyTka PB U,., A0KHbI 6bITb Ha 20—25 % HUKe pa3psaHoro nam npobmusHoro
HaNpAXeHUs 3aLnLLaeMon U30AUUK (KOOPAMHALMOHHBINA MHTEpPBan).

Bcnep 3a MMNyAbCHbIM TOKOM Yepe3 PB npoxoanuT conpoBoKAatoLWMIA TOK NPOMbILLIEHHON YacToTbl.
ConpoTuBAeHNE HEIMHENHOTO pe3ncTopa Npu paboyem HanpsaXKEHNN Pe3Ko BO3PaCTaeT,
CONPOBOXAAOLWMIA TOK CYLLECTBEHHO OFPaHUYMBAETCA, M NPU NEepexoe ero Yepes Hy/J1eBoe 3Ha4YeHne
Ayra B UICKPOBOM MPOMEKYTKE racHerT.

Hanbonbluee HanpAXKeHWe NPOMbILLIEHHOM YacToTbl Ha PB, npu KoTopom HagexHo 06pbiBaeTcA
CONPOBOXAAOLWMIA TOK, HA3blBAETCA HANpPAXKeHNem raweHna U ,,, a COOTBETCTBYIOLLMIA
COMNPOBOXAAOLWMNIN TOK — TOKOM ralleHuns |y,

OCHOBY HEe/IMHEHOTO Pe3ncTopa CoCTaBAseT NMOPOLLOK 3/1eKTpOoTeXHMYecKoro KapbopyHaa SiC. Ha
NOBEPXHOCTM KapbopyHAa MMeeTcA 3aMOpPHbI CI0M TONLWMHOM Nnopaaka 100 MKM U3 OKUCK KpeMHUSA
SiO,, conpoTMB/IEHNE KOTOPOTo HEAMHENHO 3aBUCUT OT HAMNPAXKEHHOCTU 3/1eKTprYeckoro nons. Mpwu
MasibiX HanpPAXeHHOCTAX Noaa (NP HebONbLUNX HANPAXKEHUAX HA Pe3ncTope) yaenbHoe
conpoTusneHue cnos coctasnfeT 10°—10° OM*M, 1 NPaKTUUECKM BCe HAMPAKEHWE NOKUTCA Ha Hero,
TaK KaK y/eNbHOe CONpOoTUBIEHME CaMoro KapbopyHAa 3HAUUTENBHO MeHblle — OKo1o 1072 Om*m. Mpu
NOBbILEHMUM HANPAXKEHHOCTU NOA CONPOTMBIEHNE 3aNOPHONO C/10A PE3KO NaAaeT U 3HaYeHMe
COMNPOTUBNEHUS HEIMHENHOTO PE3MCTOPa HauyMHAET ONpPeaensaTbca COOCTBEHHO KapbopyHaoMm.
CBOWCTBO MaTepurana pe3Ko MeHATb CBOE COMPOTUB/IEHME B 3aBUCMMOCTM OT HanpsaxeHus, obecrneynBas
NpPonycKaHne o4yeHb 60bLIMX TOKOB MPU BbICOKMUX HANPSXKEHUAX MU BECbMA MaJibIX NPU MOHMMKEHHbIX,
Ha3bIBalOT KBEHTUNbHbIMY.

OrpaHuuMTeNU NepeHanpaKeHn.

OCHOBHOW He0CTAaTOK BEHTU/IbHbIX PA3pALHMKOB CBA3AH C TEM, YTO PE3UCTOPbI HAa OCHOBE KapbopyHAaa
06/134al0T CPaBHUTENbHO HEBbLICOKON HENIMHENHOCTbIO. CHUMKEHMWE 3alUTHOro oTHoweHus PB (Uye/ V2
Uraw ) AOCTUTAETCA LEHOW 3HAYUTENBHOIO YCIOXKHEHNA MCKPOBbIX MPOMEKYTKOB

PaspaboTaHHble B nocneaHee Bpema B CCCP u 3a pybexkom pe3ncTopbl Ha OCHOBE OKWUCHK LMHKA
061afatloT 3HaUMTENbHO HoMbLUEN HENIMHEMHOCTbIO, YeM PEe3NCTOPbI HA OCHOBE KapbopyHaa. 310
NO3BO/IN/IO CO34aTb HOBbIN TUM 3aLLMTHOTO annapaTta - HeJIMHEHbIA OrpaHUYNTENIb NEePEHANPANKEHWN
(OMH). B orpaHuunTenax nepeHanpsxKeHui B Cuay oveHb 60/1bLON HENMHEMHOCTN XapaKTEPUCTUKM
pPe3nCTOPa COMPOBOMKAAIOLLMIA TOK NPU paboyem HanpaKeHUN UMEET 3HaYEeHUE JoNel MUAMAMNEpPa,
yTo 6e30MnacHo A4N1A 3aLLMTHONO annapaTa U He CO34aeT 3aMETHbIX NoTepb 3Heprun. NMostomy OMH
BbINOJIHAIOTCA 6€3 MCKPOBbIX MPOMEKYTKOB.



Mo cpaBHEHUIO C BEHTWU/IbHBIMW PA3PAAHUKAMM OTPaHUYMTENN NepeHanpsaXKeHU obnagatort
cneayroWmMmmn NpenmyLLecTBamm:

e  NYBOKMM YPOBHEM OrpaHUYEHUA BCEX BUAOB NepeHanpsxKeHni;

e  OTCYTCTBMEM COMPOBOXKAAMOLLErO TOKA NOC/Ee 3aTyXaHUA BOIHbI NEPEHANPSAKeHNs;

e  [POCTOTOM KOHCTPYKLIMM M BbICOKOM HAaZEXHOCTbIO B 3KCM/IyaTaLuu;

e CTabWbHOCTBIO XapPaKTEPUCTUK U YCTOMYMBOCTBIO K CTAPEHMUIO;

e  CrnocobHOCTbIO K paccenBaHMIO BObLLINX SHEPTUNIA;

e  CTOWMKOCTbIO K aTMOCdEpPHbIM 3arpa3HEHUAM;

e MaNblMM rabapmMtamm, BECOM U CTOMMOCTbIO.

33. 3awuTa BpaLLaloWMXCA MALLMH OT NepeHanpaXKeHui
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Puc. 7. Cxembl 3aLLMTbl BPALLAKOLWMXCA MALLWH, PaboTaloWMX Ha BO34YLIHYIO CETb.
a — CXema 3alMTbl C BO34YLIHbIM NOAX040M; 6 — CXema C UCNOb30BaHMEM 3aLUMTHBIX CBOMCTB
KabenbHOM BCTaBKKU; € — CXeMa C BO34YLIHbIM NOAXOA0M U PEAKTOPOM.
[na orpaHnyYeHna KpyTU3HbI, 0OYCNOBANBAOLLEN HAaNPAXKEHMA HA MEXAYBUTKOBOWN U301ALMM,
napansieNbHO Pa3pALHUKY BKAKOYAETCA KOHAEeHCATOp eMKOCTbo 0,25—0,5 mKO.

MpuHLMNManbHasa cxema 3alnTbl FeHepaTopa, NPUCoeaNHEeHHOro HeNoCpPeACTBEHHO K BO3AYLLHOM
AMHWUK, NpeacTaBaeHa Ha puc. 7, a. Tak Kak amHum 3—10 KB nmetot ogHoCcToeYHble onopbl M NoaBecKa
TPOCOB YA0POXKAET CTOMMOCTb JIMHUK, TO NOAXOA Ha y4YacTKe AsnHon 300-500m 3aLmLLaeTca oTae1bHO
CTOALLMMM CTEPKHEBBIMU MOJIHUEOTBOAAMM, YTO UCK/IIOYAET TaKKe BO3MOKHOCTb 06paTHOro
nepekpbiT1a, n TP. ECAn AMHUA NPOXOAUT MO 3aCTPOEHHOM MECTHOCTU MK PALOM C APYTUMU IMHUSMU
nepesayun, To yCTaHOBKM MOJIHMEOTBOAOB He TpebyeTcs, TaK KaK B 3TUX Cy4anX BEPOSATHOCTb
nopakeHua nAMHumn mana. NMpu ganHe noaxoga 500—600 m conpoTUBNEHMA 3a3eMeHNs TpybUaTbIX
pa3psAHMKOB AONXKHbI BbITb NopAaKa 5 OM; eciv BbINO/HUTL 3TO TPeboBaHME HEBO3MOXKHO, HYXKHO
YCTaHOBMTb elle 0ANH KOMMNAEKT TpybuaTbix paspAaaHMKOB (Ha gpyroii onope). Mpu meHbLnx
COMNPOTUBNIEHUAX 3a3eM/IEHUS NOAXOA, MOXKET HbITb KOpOYe.

OuyeHb Y4acTo MeXAay NMHUEN U LWMHAMW FeHepaTOPHOro HanpsAXKeHUa MMeeTca KabesibHas BCTaBKa
ANnHoM okono 100 m, KoTopaa MOXKeT BbITb MCNONb30BaHa A1A YYULEHMA FPO303alUMTbl MaWKnH. Ons
3TOM UEeNn UCNoNb3yeTca cxema Ha puc. 7, 6. Mpwu cpabaTbiBaHUKM pa3psaHUKA, YCTAHOB/IEHHOMO B MecTe
nepexoa BO34yLWHOM NIMHUM B Kabenb, *Kuia Kabens coeguHaeTca ¢ 060/104KOM M OHKU NpuobpeTatoT
04MHaKOBOE HanpsaXXeHne OTHOCUTENbHO 3eMn. BcreacTeme NnoBepxXHOCTHOTO a¢pdeKTa TOK
BbITECHAETCA C XUbl Ha 060/104KY Kabena Ecnn kKabenb NPonoKeH HeNnocpeacTBEHHO B 3eMJI€, YacTb,



TOKa cTeKaeT ¢ 060/104KM B 3eM10. B pesynbTate CHUMKAETCA aMNAUTYAY MMMY/IbCa, MPOXOAALLETO K
MmalmHe. Cxema c KabenbHOM BCcTaBKoM 06/1a4aeT 60/1bLLIMM YPOBHEM IPO30YNOPHOCTM NPU YCI0BUA
HaZeXHoro cpabatbiBaHMA TpybyaToro paspagHuKa PT2. 3To ycnoBuMe He BCeraa BbINOHAETCA, TaK Kak
KO3pDMUMEHT NpesloMAEHNA NPU Nepexoae BO3AyLHOM IMHUK B Kabenb npnumepHo paseH 0,1.
MoaTomy Npoboit paspsagHNUKA BO3MOMKEH MPU HEMNOCPEACTBEHHOM MOPAXKEHUM MOJHUEN UK NPU
HaberaHMM C IMHUKU BOJIH C MAaKCMMaNbHbIMK 3HauyeHusmu 400—500 KB. ns obecneyeHms npobos
TPybYaToOro paspsaaHMKa ero LenecoobpasHo yaanuTb OT MecTa Nepexosa BO3AYLWHON MHMMK B Kabenb
Ha oAMH-ABa nposeTa (pa3psagHuK PT1 Ha puc. 7, 6). MpumeHeHne AByx paspAaaHukos PT1 u PT2
NoBbILIAET HAZEKHOCTb CXEMBI.

YAyyweHuto rpo303aLwuTbl CNOCOBCTBYET TaKIKe PEAKTOP, BKAOUYEHHbIN A8 OrPaHMYEHMA TOKOB K. 3.
(puc. 7, 6). UHOYKTUBHOCTb peaKkTopa CHUXKAET KPYTU3HY HaNpAXKeHUa Ha 06MOTKe MallUHbI U
NOBbILWAET HaMNPAXKEHME CO CTOPOHbI IMHWUMU, CNOCOBCTBYA YCKOPEHHOMY CpabaTbiBaHWUIO pa3pALHUKA
PT2 wnv PB2 v orpaHMYeHMI0 MAaKCUMaIbHOTO 3HAY€HWUS BOJIHbI, NpuxoadALLei ¢ amHumn {PB2
YCTaHaB/AMBAETCA B TEX C/yYasX, KOraa Henb3s nogobpath TPybUaThbi paspagHUK, CNOCOOHbIN
OTK/0YaTb BONbLIME TOKM K.3. Y WWH CTaHLUMK).

Mpn ogHOBPEMEHHOM MCMO/Ib30BaHMM KabeibHOM BCTaBKM M peakTopa NosyyatoTcsa Hanbonee
HaZeHble CXeMbl FPO303aLUUTbI.

. MepeHanps}keHUA NpPU OTKNOYEHUN HEHArPyKEHHbIX TpaHcopMaTopoB

3HauYnTeNbHbIE KOMMYTALLMOHHbIE NEPEHANPSAKEHMA MOTYT BOSHUKHYTb W MPU OTKAKOYEHUAX
HEeHarpy*KeHHbIX NN cnaboHarpyKeHHbIx TpaHcdopmaTopoB. Mocne Havyana PacxoXKLeHNA KOHTAKTOB
BbIK/ItOMATENIA MNPU OTKAKOUEHUN MEXKAY HUMU HEKOTOPOE BPeMA MPOLOKAET ropeTb SNeKTpuYeckas
ayra. MomeHT 06pblBa TOKA 3aBUCUT OT CKOPOCTU AEVOHM3ALNN AYTW, KOTOPAn B CBOO ovepesb
onpeaensaeTca XapakTepUCTUKAMM BbIKAOYaTeNA M 06pbiBaeMbiM TOKOM. Mpr 60AbLIMX TOKAX
CONPOTUBNIEHNE PACTATMBAIOLLENCA AYTM HEBEJIMKO U HE OKa3blBaeT BAUAHUA HA GOpPMY TOKa;
OKOHYaTe/IbHbIV Pa3pbiB LLENU NPAKTUYECKN MPOMUCXOAUT B MOMEHT NPOXOXKAEHMA TOKA Yepes HyieBoe
3HaveHue. Mpn Manbix TOKax (HaNpMMep, NPU OTKNOUYEHUM HEHArPYKEHHbIX TPAHCHOPMATOpPOB)
cTeneHb MOHM3ALMM AyrM OKA3bIBAETCA HE3HAYUTE/IbHOM, U Nog, AeACTBUEM paboyero AyTbs
BbIK/tOYATENSA MOKET MPOM30IMTM OYeHb BbICTPbIV pacnazg AyroBOro KaHasia elle A0 Toro, Kak TOK
NPOXOAUT Yepes CBOE HOPMasibHOE HYNEBOE 3HaUYEeHWE, CONPOTUBNAEHME AYTN CKAYKOOOpPa3HO
BO3pacCTaeT, a TOK B Ayre pe3Ko najaeT A0 HyAA - NPOUCXOAMUT «Cpe3» TOKa, KOTOPbI XapaKTepum3yeTcs
3HayeHuem ly # 0. Mpun 3ToM BblgenseTca 60blIasA SHePrus, 3anaceHHasa B UHAYKTUBHOCTU CXeMbl L,
Hanpumep B MHAYKTMBHOCTM HaMarHM4YMBaHUA TPAHCHOPMATOPOB, YTO MOKET NPUBECTU K
3HAYMTE/IbHbIM NepeHaNPAXEHUAM

YMeHblUeHWe BeIMUYNHBI NepeHanpaxKeEHNN AOCTUMAETCA NPU YCTAaHOBKE B KaXKA0WM AyroracuTebHoM
kamepe MB nomMnmo rnasHbIX, BCNOMOraTe/IbHbIX KOHTAaKTOB, KOTOPbIE WYHTUPYHOTCA pe3ncTopammn u
pa3MbIKaloTCA NEPBLIMM.

MepeHanpaXKeHUA NPU OTKAKYEHUN HEHATPYXKEHHbIX JIMHUNA.

®dur3nyecknin Npouecc NPm OTKAYEHUM HEHATPYKEHHbLIX IMHUN UMEET TOT XKe XapaKTep, 4To U npu
OTK/OYEHUM COCPELLOTOYEHHBIX EMKOCTEN.

Cxema, coaep:KaLLan HEHarPY»KEHHYIO IMHUIO, NpeacTaBAAeT cOBOM MHOrO4YaCTOTHbIN KosiebaTenbHbIN
KOHTYP, COAEPKALLMA MHOYKTUBHOCTb M EMKOCTb. TaK e, Kak npu BKAtoYeHnn n AlB, Nnpu NOBTOPHOM
3aXKMraHWM 4yry B BbIK/tOYATEle BO3HMKAET Lie/bli paj, CBOOOAHbIX COCTaBAAOWMX, KOTOPbIE HApALY C
yBeMYeHnem cBoboAHOM COCTaBAsOLWEN NEPBON OCHOBHOM YaCTOTbl YBE/IMUYMBAIOT HaMNPAXKEHME B
KOHLLE IMHMU. MaKCcMMmanbHaa KPaTHOCTb NepeHanpAXKeHWN NPy STOM MOXKET J0CTUraThb 3,5.
HanpsAxeHne B Hayane IMHUM NPU 3TOM MEHbLLE, YEM HANPAMXKEHME B KOHLLE JIMHUMN.

Ecnun Ha NMHUM MMEIOTCA peakTopbl, TO Nocse 06pbiBa AyrM eMKOCTb IMHUM HAYMHAET pa3paKaTbea Ha
PEeaKTop M BO3HMKAIOT 3aTyxatowme KonebaHmsa ¢ 4acToToM, KoTopasa 06blI4HO MeHbLUE YacTOTbl
WCTOYHMKA. Hannume peakTopos siBaseTca 6aaronpuaTHbiM GaKTOPOM, TaK KaK YMeHbLUAeT
BOCCTaHaBAMBalOLWEeCcA HanpAaXKeHMe N CKOPOCTb ero HapacTaHuA.

OTKNOYEHWE HEHArpy»KeHHbIX IMHKI 500 KB 06bIYHO HE COMPOBOXKAAETCA NOBTOPHbLIMM NPO6OAMM NpU
NCNO/Ib30BaHMM BO3AYLIHbIX BbIK/OYATENEN faXKe NPU OTCYTCTBMMU PEAKTOPOB MAN MACAAHbIX
BbIK/1tOMaTE/1eM, HO MPU BKAIOYEHHbIX WYHTUPYIOLWMX peakTopax. BcaeacTsme yKasaHHbIX NPUYMH
(npumeHeHMe peakTopoOB, HbICTPOAENCTBYIOLINX BO3AYLUHbIX BbIK/AOYaTENEN) OTKAOUEHUE



HeHarpy*eHHou anHumM CBH (500 KB u BbllLe) He ABASETCA pacyeTHOM onepauuen, T. e. 06bIYHO He
YUYMTbIBAETCA NPU NPOEKTUPOBAHUM 3aLUMUTbI OT BHYTPEHHUX NepeHanpaxKeHn.
.OCHOBHbl€e NPUHLMMbI 3aLMUTbl MOACTAHLMIA OT NepeHanpPAXKeHUil.
HapeKHOoCTb 3aluUThl NOACTAHLUMIA OT NepeHanpAXKeHUn A0NKHa BbITb 3HAUMTENbHO Bbllle HaAeKHOCTH
3aLMTbl IMHUNA, NOCKO/IbKY YLLIEp6 OT NOBPEXKAeHMA 34eCb 3HaYMTEIbHO 60/blLE, a YPOBEHb U30NALUN
HUXe.
OCHOBHble NPUHLMNbI 3aLWMTbl 060pYA0BaHUA NOACTAHLMI CBOAATCA K CNEAYIOLIEMY:
® 3aLUMTa OT NPAMbIX YAaPOB MOJIHUM CTEPHKHEBLIMU MONHUEOTBOAAMU;
e 3aWKnTa 060pyaA0BaHMA OT BOJH, NPUXOAALLMX C IMHUK, C NOMOLLbIO pa3psaaHnKos nan OMH;
® 3alUMTa NOAXOA0B IMHWUIA OT NPAMbIX Y1aPOB MOJTHUM.

30HbI 3aWUuMmesl MOAIHUEOMB0O08 ONpeaensoT UCX0AS U3 TOro, YTOObl BEPOATHOCTb NPOpPbIBA
MOJIHMM B 3alLMLLAaeMbIit 06BbEKT He npeBocxoania 0.05 (ogHO NnonagaHue NPAMOro yaapa U3 AsaauaTu
yaapos), nHorga — 0.005.

[ns ycnewHol 3auyumesl o6opydosaHus om 80sH, Haberatowmx ¢ TMHUK, Pa3PALHUK LOSIKEH
MMeTb NPOBMBHOE M OCTAIOLLLEECS HAMPAXKEHUE HUMKE AO0NYCTUMOTO Ha 3almwaemMmom ob6beKTe Ha
HEKOTOPYIO BE/IMYMHY, Ha3blBa€MYH MHTEPBANOM KOOPAMHALMN, KOTOPbIN A0IKEH COCTAaBNATb He
meHee 15% ypoBHSA A0NYCTUMOTo HanpsKeHna. OCObeHHOCTbIO NepeHanpsaKeHNM Ha NnoacTaHUUmK
AB/IAETCA UX CYLLLECTBEHHAA 3aBUCMMOCTb OT KPYTU3HbI PpOoHTa Haberatouelt Bo/HbI U cnabasn
3aBMCMMOCTb OT aMNANTYAbl Haberatowen BoAHbl. AMNAUTYAA BAUAET INLWb Ha BEIMYMHY OCTatoLweroca
Hanps»eHus, cnabo meHsatoweroca 61arogaps NOJIOron BOJIbTaMMNEPHOM XapaKTEPUCTUKE HENIMHEMHOTO
pesncTopa paspagHuka unn OMH. BennumHa nepeHanpaxeHus 3aBUCKT OT KpyTU3HbI Haberatowei
BOJIHbI MOTOMY, YTO NPWU NPOXOKAEHUN BONHbI OT 06bEKTA A0 paspsaAHMKA (eciM 0OBEKT OKasasncs
nepBbIM NO XoA4Yy BO/HbI) U 06paTHOM BONHbI OT cpaboTaBLlero paspaaHMKka 4o 06bekTa Nogbem
HanpAXXeHWs Ha 06beKTe 3a Bpems ABOMHOro npobera Npsimo onpeaensaeTcs CKOPoCTbo HapacTaHus
HanpAXeHWs Naaatowen BosHbI.
Mpu NpPoABUMKEHUN BONHbI BAO/Ib IMHUM GPOHT BONIHbI CrNaXKMBaeTcA (YANANHAETCA) 33 CHET MMMYAbCHOM
KOPOHbI, MOTEPL B 3€MJ/1IE M B NPOBOAAX, MO3TOMY BbINONHAIOT 3auyumy nodxo00e AuHuli om npameoix
yoapoe MosIHUU Ha onpeaenieHHoN AnnHe (puc. 8), UTO K TOMY e CHUMKAeT BeIMYMHY TOKa B
pa3spsgHMKax nogcraHumn. Konmyectso u mecta yctaHoBKM OMNMH m pa3paaHUKOB BbIOUPALOT Tak, YTOObI
pacCcTonAHMEe MeXAay paspAgHMKAMM U 3alUMLLaeMbiMK 06 bEKTAaMM He NpeBbIWanm 6esonacHomn
BeMYUHbI (0T 30 M 2o 150 m AN1a pasHbIX Cy4Yaes).

Eﬂ PT1 PT2 PB

Puc. 8. Cxema 3alumLLEHHOrO NOAX04a IMHUM NeKTponepeaayumn
Mpu 3awmTe noaxona IMHUM rPO303aLLMTHbIE TPOChI NOABELUMBALOT AAXKe B C/lyvae UX OTCYTCTBUA Ha
OPYT1X y4acTKax JIMHUK, TPOC 3a3eMAIOT HA KaKA0M onope, a CONpoTUBAEHME 3a3eMNEHUA ONOPbI
BblAEPKNBAIOT Ha YPOBHe He 6osiee 10-20 Om. B Havane noaxona ycTaHaBAMBAOT TPybYaTbIN
pa3pAAHUK, CNOCOOCTBYIOLLMIM OrpaHMYEHUIO aMNANTYAbl TOKA B pa3paaHUKe NoAacTaHuun. Btopoi
TpybuaTbiit pa3pagHuUK PT2 npeaHasHayeH oA 3alnTbl BbiKAoYaTena. Ha nogctaHUMAX HanpaxeHun
110-220 KB 06bI4HO yCTaHAaBANBAOT OANH KOMMJIEKT Pa3pAAHMKOB Ha KaXKayto cuctemy WnH. anHa
3alLMLLAEMOro NoAX0oAa COCTaBAAET 00bI4HO 1-2 KMm.
MoacTtaHumMm HanpsaxkeHnem 3..20 KB nmetoT 06bIuHO KabenbHble BBoAbl. O606LWeHHan cxema 3amThbl
OT NepeHanpsAXXeHU Takon NoACTaHLMM NOKasaHa Ha puc. 9.
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Puc. 9. O60611eHHan cxema 3aWmTbl noacTaHumm 3-20 KB
Hannume KabenbHOM BCTaBKM Ha BXO/.e TaKOW NoAcTaHUMKU 0bbl4HO He obecneymBaeT A0CTaTOYHOWM
rPO30yNOpPHOCTU NOACTAHLNU N3-3a HEM3OEKHbIX MHOTOKPATHbIX OTPa*KeHU BOH B KabenbHOM MHUN.
MosTomy B mecTe coeaMHEHMA BO3AYLIHOM MMHUM C KabenbHOW YCTaHaBAMBAIOT BEHTU/IbHbIN UK
TpybyaTbili paspAgHUK AN OrPaHUYEHUs NPUXOAALLEN BOJIHbI. BEHTUIbHbIV paspaaHUK B KOHLe Kabens
YCTaHaB/NIMBAETCA N3-32 BO3MOKHOCTU NOBpEXKAEHUA KabenbHOM MydTbl N3-3a YABOEHMUA BO/IHbI NPU
OTK/IIOYEHHOM BbIK/IlOYaTENE.



