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B HacToAwee Bpema gnA nepegauun n pacnpepene-
HUS 3NEKTPOSHEPrUM, OCOOEHHO B KPYMHbIX FOPOAaXx
M Ha NMPOMBILUJIEHHbIX NPEANPUATUAX, BCE LUINPE UC-
nosnb3yTca ofgHodasHble cnnoBble Kabenn (puc. 1).
HenpocTblMm BOMPOCOM, KOTOPBIA MPU 3TOM Heuns-
MEHHO MPUXOAUTLCA peLlaTtb, ABNAeTCA 060CHOBAH-
Hblll BbIOOp ceueHUs 3KpaHa. Cpefm CyLlecTBEHHbIX
baKToOpOB, BAUAIOLWMNX Ha BENIMUUHY CEUEHUA SKPaHa,
MOXXHO Ha3BaTb HEOOXOAUMOCTb CHVXEHUSA MoTepb
MOLLHOCT/ B HOPMaJIbHOM pexume paboTbl kabensa n
TpeboBaHMe obecneyeHnsA TEPMUUECKON CTOMKOCTU
3KpaHa B aBapuUliHbIX pPeXXMmax, ConpoBOXAaloLWmxca
NpoTeKaHNeM B 3KpaHe TOKOB KOPOTKOIO 3aMblKaHWA.
K coxaneHuio, oba dakTtopa npeabABnAlOT NPOTUBO-
peunBble TPebGOBaHMA K CEYEHUI0 3KpaHa: C TOUKM
3peHnA HOPMaNbHOTO pexuma cnegyer UCMNosnb3o-
BaTb Kabenu ¢ MUHMMaNbHbIM CeYeHeM 3KpaHa, a C
TOUKM 3pEeHMA aBapUHbIX PEXMMOB KOPOTKOro 3a-
MbIKaH1A — NOBbILWEHHble CeYeHMA SKpaHOB. Huxe B
CTaTbe B CKaTow popme aBTOp MocCTapanca cucrtema-
TU3NPOBATb NOAXOA K BblIOOPY CEUYEeHUsi IKpaHa, XOTH,
pa3ymeeTcsi, OKOHYaTesSIbHYI0 TOUKY B MOAOOHbIX BO-
npocax cieayeT CTaBUTb TONIbKO NOC/e 06CyXAeHUs C
npvBreYeHNEM LNPOKOrO Kpyra CneuranncToB.

KoHcTpyKuua Kabena n HasHavyeHMe sKpaHa

KoHcTpyKuma ogHodasHoro cunosoro kabens ynpo-
LLeHHO MoKa3aHa Ha puc. 1. B TpexdasHbix ceTax uc-
nonb3ytoT TpexdasHble rpynnbl ogHodasHbIX Kabenen.
Ha puc. 2-3 nokasaHbl Haubonee 4yacTo MCMoOnb3ye-
Mble CXeMbl pacrnonoxeHusa ¢a3 ogHoW uenn apyr oT-
HocuTenbHo Apyra — B pag («flat-formation») unu B
BEPLUMHAX PaBHOCTOPOHHero TpeyronbHuka («trefoil-
formation»), cooTBeTCTBEHHO.

CpeniHee paccTosiHUE S MeXAY OCAMY coceHMX a3
MO>KHO BbIUMCNINTb Mo dopmynam Tabn. 1. MHorpa pac-

/ Puc. 1. O0HOpa3Hbil Kabensb ¢ uzonayueti Uz CWUMO20 \
nonusmusneHa

n3onayms 3KpaH

Kuna
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Bb160p ceyeHna 3KpaHoOB
oaHoda3HbIX CNNOBbIX Kabenemn

Puc. 2. PacnonoxeHue o0HO¢a3zHbix kabeneli 8 pao

@@

\_ Ac J

A
V
v

o

4 Puc. 3. PacnonoxeHue 00HO(a3zHbix kabesel 8 sepuwiuHax \
PAasHOCMOPOHHE20 mpey2o/1bHUKa
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CTOAHNE S MOXKET MPMHMMATb PasfMyHble 3HayeHuA
[NA pa3HbIX YYaCTKOB TPacchl Kabens, TO yMeHbLUAACH,
TO yBeNMUMBaACb — B MOAOOGHbIX CUTyaUUAX BaXKHO
CcpepHee Mo Tpacce 3HaYeHue s.

BbICOKMIN YpOBEHb HaMpPAXeHUs Xuibl Kabensa npu-
BOAUT K HEOHXOAMMOCTY UCMONIb30BAHWA MeTanye-
cKoro skpaHa (puc. 1). OCHOBHbIM Ha3HauYeHMeM 3KpaHa
ABnAeTcA obecneyeHne PaBHOMEPHOCTW SneKTpuye-
CKOro nosis, BO3AENCTBYIOLLErO Ha FMaBHYO M30MALMIO
Kabena (M30nAUMI0 «©KMNa-3KpaH»), UTO JOCTUraeTcs

Ta6n. 1. CpeaHee reomeTpuryeckoe pacctosiHue
Mexay oaHodasHbIMM Kabenamu

s=3d,, dy -d,c =32-d,; =1.26-d,; Puc.2
SszB =dac =dAc Puc.3



TOJIbKO B Clyyae 3a3eMiieHns 3KpaHa (xoTa 6bl B ogHOM
TOUKe). 3azemsieHVe 3KpaHa Haubonee yao6HO Bbl-
MOMHATb MO KOHLaM Kabens, rae 3KpaH BbIBOAWTCA U3
KOHLEBbIX MydT 1 MOXKET ObITb MPUCOEAUHEH K MEIO-
LiemMycs 3a3eMNAoLLEMY YCTPOWCTBY.

3azemneHune 3KpaHOB XOTA Obl HA OAHOM KOHLE Ka-
Gena yxe MPUBOAUT K TOMY, UTO MPU MOBPEXAeHUn
N30NIALMKN KUJTa-DKpaH» CamMoro Kabens B ero skpa-
Hax MOTYT MPOTEKATb TOKN MPOMbILLIEHHONW YaCTOTbl,
paBHble TOKY KOPOTKOro 3amblKaHua ceTu. MoaTtomy
ceyeHmne 3KpaHa Bcerga AO/MKHO ObiTb COrMacoBaHo C
BEMVUYUHON U ANUTENBHOCTBIO MPOTEKAHUA TOKa KO-
POTKOrO 3aMblKaHUS.

3azemnieHne 3KPaHOB OJHOBPEMEHHO B 060UX
KoHLUax Kabensa (puc. 4) NpuBOAWUT K NPOSBIIEHUIO
cneuynodunyeckon ocobeHHoCT ofgHodasHbIX Kabeneli:
HaBeeHWI0 B SKpaHax 3HauUNTENbHbIX MPOJOJNIbHbIX TO-
KOB MPOMbILLIEHHOW YaCTOTbI, CBA3AHHbIX CO B3aVIMHOM
WHAYKTMBHOCTBIO MEXZY XWJI0N 1 3KpaHom. lMoTepwm
MOLLHOCTH, CO3[laBaeMble TOKaMM B KpaHaX, CHUXaIoT
MPONYCKHYI0 CNOCOBHOCTb Kabens, cepbe3Ho 3aBUCAT
OT CeYEeHUA SKpaHa 1 MO3TOMY AOSIKHbI YUUTbIBATLCA
npu NPOeKTUPOBaHNN.

/Puc. 4. 3asemneHue 3KpaHo8 0OHOA3HbIX CUI0BbIX Kabeneli s\
0dsyx e2o KOHYax
A
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NHOYKTUBHBIN MEXaHV3M MOSIBJIEHUSI TOKOB B 3Kpa-
Hax CBfi3aH C HaNMUreM TOKa B XKusie Kabens 1 nostomy
nposBnseT ce6a TONbKO AJiA Harpy»KeHHoro kKabens.
CyTb MHAYKTMBHOIO MeXaHM3Ma 3aKJIUYaeTcs B TOM,
YTO MarHUTHOE MoJie, BbI3BAHHOE TOKOM »KWJbl, HAaBO-
[AWT Ha 3KpaH NPofosibHoe HanpsKeHue. Ecnm akpaHbl
¢$a3 kabens coefnHeHbl (3a3emMneHbl) B 060MX KOHLAX
Kabensa (puc. 4), To HaBegeHHOE HaMps>keHne NPUBo-
LVWT K NOABMEHMIO B 9KpaHax $a3 NpoaosibHbIX TOKOB.

Ha camom gene noMumo MHAYKTUBHOIO MexaHu3ma
NosiBfIEHNA TOKOB B 3KpaHax ecTb ele U eMKOCTHbIN
MeXaHN3M, KOTOPbI CBA3aH C Hannuymem ¢pasHoro Ha-
NPAKEHNS CETU, MPUNTOKEHHOIO K U30MALUUK «KuNa-
3KpaH». DTO HanpskeHne NPUBOAUT K MPOTEKaHUIo

MeXay XUIOM 1N SKPaHOM TOKa, BefIMYMHA KOTOPOro
OrpaHMyeHa eMKOCTHbIM COMPOTUBNEHMEM N30AALUN
©KUNa-aKpaH» 1, Kak NpaBuso, cocTaBnAeT equHNLbI
aMmnep Jdaxke Ona Kabenewn 60NblUIOW ANVHbL. Takown
TOK, MOMaB U3 XWJbl B 3KPaH, CTEKAET C 3KpaHa B ero
3a3emssaioLLee yCTPONCTBO, BHE 3aBUCUMOCTU OT TOTO,
Harpy»eH N Kabenb nnu sABRAETCA XONOCTbIM. Em-
KOCTHbIe TOKM, MpoTeKaloLme no 3KpaHy, BCneacTene
CBOEWN ManocTn He NpeacTaBAAT ONacHOCTU AnA Ka-
6ens 1 NpakTUYeCcKU He YBENUUYKBAIOT ero Temnepa-
Typbl.

BennumHbl TOKOB, NHAYKTMPOBaHHbIX B 3KpaHax Ka-
6ena, MoryT 6bITb COMOCTaBUMbI C TOKOM B XWne, T.e.
MOTYT COCTaBfATb AECATKU WU COTHU amnep, YTo He-
CpaBHEHHO 6onee OMacHO, HeXenn efuHuLbl aMmnep
€MKOCTHOro ToKa. HAYKTMpOBaHHbIE TOKM B dKpaHax,
3a3eMJ/IeHHbIX MO KOHLUaM Kabens, BO3HUKAKT TONbKO
NPV HaNUUUKN TOKOB B XXWMax, T.e.:

+ B HOpPMaNIbHOM pexxume paboTbl ceTu;

+ BaBapuiHOM pexxume paboTbl ceTu: ofHOpa3HoeE,
TpexdasHoe 1 Apyrne BMAbI NOBPEXAEHUA N30AALUN
CeTu BHe Kabens.

B pa3nuuHbix pexumax BennuMHbl UHAYKTMPOBAH-
HbIX TOKOB B 3KpaHax MOryT ObiTb onpefeneHbl Mo
MeToauke [1] unu c ucnonb3oBaHMEM CreLanibHO CO3-
OAHHOW AnA 3TUX Lenen KOMMbIOTEePHOW NpOorpamMmmbl
«3KPAH». 3gecb »e orpaHn4MMca NULLb NPOCTON OLeH-
KOV noTepb B 3KpaHax, CyLeCcTBYOLWUX B Cxeme puc. 4
B HOPMAJIbHOM peXxume.

AKTUBHbIE COMPOTUBAEHWA XuUibl R, 1 3KpaHa R,
no [1]

Px

R, =L, —%,
K K F>K
P>

R, =L, —=,
5 K F

rae L, — nnvHa kabens; p, 1 p, — yAenbHOe Conpo-
TVBNIEHVE MaTepurana Xuibl 1 3KpaHa; F, n F, — ceue-
HUSA KWJbl U SKpaHa.

CymmapHble notepu B ogHodasHOM Kabene moryT
ObITb OLIEHEHbI U3 BblpaXKeHUA:

PCYM = P)K + P3 + P,ElI/BJ'I '

rae P, = I>K2R>K, P, = I;R3 — MoTepun OT TOKa B Xune 1
3KpaHe COOTBETCTBEHHO, Pﬂ.VBﬂ =Uyom/ V3)?- wC - tgd
— noTepu B amanekTpuke (emkoctn C) oT ¢dasHoro
pabouero Hanpsxenusa U, / \/3, KoTopbIMK AnsA co-
BPEMEHHbIX Kabenen ¢ TBepAoW W30onAUMENn MOXKHO
npeHebpeub BCeACcTBME ManoCTU TaHreHca yrna gus-

neKTpuYecknx notepb tgs.
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B [1] noKka3aHO, UTO COOTHOLLEHNE NOoTEPb B dKpaHe
W NoTepb B XuNe Ana cjyyasd 3a3emneHuns sKpaHa no
KOHUaMm Kabens (puc.4) BHe 3aBUCMOCTY OT AJINHbI Ka-
6enn

P_9 :_%A (1)
P R,\’ ’
T+ —=>
X
2s
roe X = wlL, Hopp 551 B3aMMHO€e MHAYKTVMBHOE
2n \d,

CONPOTMBIIEHNE MeXAY XNToN 1 dKpaHoM (Om); d3 —
cpedHW OnameTp dKpaHa Kabens (Mm); s — cpepgHee
paccTosHue Mexay ocAMn cocefHux da3 Kabens (m);
M, = 41 - 107 TH/M — MarHMTHas NPOHKLAEMOCTb Ba-
Kyyma; w = 2n1f, f = 50 Ty, m = 3,1415 — uncno «Mu».
AnameTp 3KpaHa d, MOXHO OLeHNTb Kak d, =d — 24
rae d — BHeWHWN AvameTp Kabena no Karanory, A,
— ToNWMHa 060/I0UKMN 3KpaHa, KoTopaa ana Kabenen
6-220 kB cocTtaBnaeT okono (5 + 6):103 m.

BennunHa P, / P, no3sonsAeT oueHnTb BKnag napa-
3UTHbIX MOTEPb 3KPAHOB B HarpeB Kabens u aBnsetca
BaXHbIM KpUTEPUEM NPU NPOEKTUPOBaAHUN KabenbHbIX
nepepau. [Mpu pacueTe 3TOro KPUTEPUA CreayeT yumnTbl-
BaTb, UTO 3KpaH Kabena BbIMONHAETCA M3 Meaw, a »Kuna
— 13 Meau U aniomMuHnA (tabn.2).

MaTtepuan xunbl Mpeo6paszoBaHue ans (1)
M
s R,/R =F,/F,
Py/Py=1.0
ANIOMUHWIA
R,/R, =0.625F, /F,
Py/Py=16

Qopmyna (1), nonyyeHHasa aHaNUTUYECKM Ha OCHOBE
ony6nkoBaHHOM MeToauKu [1], coBnagaet ¢ popmynoi
n. 2.3.1, npMBedeHHON B MeXAyHapOAHOM CTaHAapTe
M3K [2]. U3 dopmynbl (1) cnepyerT, uto 3bdpeKTMBHOrO
CHWKEHUSI MapasUTHBIX NOTEPb B 3KPaHaxX MOXHO [O-
6uTbCA, NpoKnaabiBaa ¢asbl Kabena COMKHYTbIM Tpey-
rofibHMKOM (pUC. 5), Tak Kak B 3TOM Cjlyyae AoCTUraeTca
MUHMMasbHOE s/d., @ 3HaumnT 1 X.

Mpw 3agaHHOM TOKe B XWe 1, CNeaoBaTeNibHO, U3BeCT-
HOM HanpPs»KeHNW, HABOAVMOM Ha 3KpPaH, POCT ceveHus
3KpaHa F, (cHWXeHvie ero conpoTtreneHus R,) npueogut
K POCTY TOKa B 3KpaHe /. MocKonbKy notepu B 3kpaHe P,
= ;> + R, 3aBUCAT B OONblUEN CTEMNEHN OT TOKa [, uem ot
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/Puc. 5. Mpoknadka mpexgasHoii 2pynnel 00HOPA3HBIX Ka6ene17\
8 8ude COMKHYMO020 mpey20/ibHUKA
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CONPOTVBNEHNA R, TO POCT CEUEHNA SKpaHa NPUBOANT
K yBeNMUYeHUIo notepb P, / P, 1 CHXKEHMIO NPONYCKHO
cnocobHocTy Kabens. Pasymeetca, BCce 3TO cnpaBegiv-
BO TONIbKO MpY CXemMe COefUHEHWA SKpaHoB puc. 4, B
NPOTMBHOM CilyYae TOKOB B 3KpaHax He byaeT.

WTtak, B HOpManbHOM peXxnmMe OLLYTVMO Hanmume TOKOB
B 3KpaHaX M CBA3aHHbIX C HUMU 3NEKTPUYECKMX NoTepb
MOLLIHOCTM, KOTOpble BAUAIOT Ha TEMJIOBON peXum pa-
60Tbl Kabena 1 ero NPoOMyCcKHyo cNocobHoCTb. Hannune
NapasuTHbIX MOTePb B 3KpaHax He AaeT NpaBa Harpy»kaTb
Kabesnb Tak CUNIbHO, KaK 3TO MOXXHO 6blno 6bl Aenatb Npu
WX OTCYTCTBUN. VIHBbIMM ClIOBaMU, MOTEPY B SKpaHax npu-
BOZAT K HEJOMCMO/b30BaHWIIO MPOMYCKHOI CMOCOBHOCTM
kabens. Kpome Toro, notepu B 3KpaHax HeoOXOAUMO
OM/1IauMBaTh B TEUEHME BCETO CPOKA CIYKObl Kabess.

Kak cnegyer u3 (1), npuemnemoe COOTHOLLEHWNE
P,/ P, < 0.1 + 0.2 xapaKTepHO NyiLb NPu Masbix Ben-
unHax F, F, / F,, s/d, T.e. ana «ToHKnx» kabenei (ceue-
Hue Xunbl fo F, <400 MM?, ceYeHMe 3IKpaHa F,<50 MM?),
MPOIOXKEHHBIX COMKHYTBIM TPEYrofibHUKOM. B ocTanb-
HbIX CJTyyasnx TpebyeTca BHEAPATb Pa3fnyHbIe CroCco6bl
pagvikanbHO 60pb0Obl C TOKaMM B IKpaHAX, Cpeam KoTo-
pbIX CiefyeT OTMETUTD:

+ pa33emiieHMe SKPaHOB Ha OAHOM W3 KOHLIOB
(pnc. 6);

+  TPaHCNO3MLMIO KPaAHOB (puc. 7).

B cxemax puc. 6-7 nokasaHbl OrpaHu4uUTenn nepe-
HanpskeHn HenuHelHble (OMNH). HeobxogmmocTb mx
NPYMEHEHUA He 3aBUCWT OT BEINUYUHBI HaMPsKEHUA
MPOMBILUNIEHHOW YacTOTbl Ha 3KpaHax OTHOCUTENIbHO
3emMnu, a o6ycCsioBNneHa WCKIIUYMTEIbHO BOMpPOCamu
3aWmThbl M3onALUUKN (060/10UYKM) 3KPaHa OT UMMYIbCHBIX
nepeHanpsaXeHWn, NnepegaBaembIx C F1aBHON N301ALMM
kabens [3].

Cepbe3HblM HaKTOPOM, CAePKMBAIOLLVIM PUMEHEHKEe
MoOKa3aHHbIX Ha pUC. 6-7 TEXHNYECKNX peLleHu, Bbino
oTcyTcTBme B Poccum npon3BoAcTBa COOTBETCTBYHOLLMNX



(r Puc. 6. 3a3zemsieHue 3KpaHo8 0OHOPA3HbIX Kabesieli MosbKO 8 \
00HOM U3 20 KOHY08
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4 Puc. 7. 3azemneHue 5KpaHos 00HOPA3HbIX CUIOBbIX \
Kabeneli 8 8yX e20 KOHYAX U OOHOBpeMeHHOe NpuMeHeHue
MpAaHcNo3uyuu 3KpaHos
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3NeKTPOMOHTaXHbIX Kopobok ¢ OlMH. 3apybexHble
bupmbl cMnoBbix Kabenewn m3rotaBnvBany nofobHble
KOpob6KM 3a Nnpepenamun Poccumn 1 npegnarany ux Nylb
COBMECTHO CO CBOeli KabenbHOW NpogyKLuuei, He roBo-
Psi O CTOMMOCTY KOPOOOK 1 GONBLUNX CPOKAX MOCTaBOK.
OpHako, B HacTosllee BpeMA Yxe MoABUINCL OTeyve-
CTBEHHble 3anaTeHTOBaHHble KOHCTPpyKUun (puc. 8-9 n
[p.), CHUKAOLME HEXeNnaTeNbHYH 3aBUCMMOCTb OT UM-
nopra.

ToKn B 3KpaHe NMpu MOBPEXAEHUN U30NALMN
Kabens

BbIno MOKaszaHo, YTO B HOPMASIbBHOM PEXMME, ecsn
He NPUHATbI parKaibHble Mepbl Mo 6opbbe ¢ ToKaMu B
3KpaHax, NMOBbILLIEHNE CEYEHMA SKpaHa NPUBOAUT K CHI-
MEHUI0 NPOMYCKHON CrocobHOCTY Kabena BcneacTame
YBEJIMUEHUs] HarpeBa dKpaHa W M3onAuMm Kabensa na-
pasuTHbIMK NoTepAMU MoLlHOCTU. OAHAKO, MPUMEHSTDL
Kabenu c sKpaHaMu Masioro ceyeHusi MeLlaeT Heobxo-
AUMOCTb 06ecneurBaTb TEPMUUECKYID CTOMKOCTb Mpu
NpoTeKaHNN B 3KpaHax GoMbLINX TOKOB, BO3HMKAIOLLNX
B Pa3/IYHbIX aBapUNHBIX peXXrMax:

« MNPV KOPOTKMX 3aMblKaHWAX HEMOCPELCTBEHHO B
Kabene (B TakoM Cy4ae TOK B 3KpaHe OKa3bIBaeTCs paBs-
HbIM TOKY B XWJe);

+ MNPV KOPOTKMX 3aMbIKaHUAX B CeTW 3a Kabenem (B
TaKOM CJlyyae TOK B 3a3eM/IeHHOM MO KOHLaM SKpaHe
WHAYKTUPYETCA M3-3a TOKa »WJbl, T.e. OKa3blBaeTcs Mo
BEJIMUMHE MEHbLLE TOKA XMWJbl).

Puc. 8. BHewHuli 8u0 00HOU U3 00HO(hA3HbIX KOHYEB8bIX
Kopo6ok ¢ OITH omeyecmeeHHO20 npou3800cmaa (0511
peanusayuu cxemel puc.6)

A /

Pa3symeeTcs, B aBapMINHbIX peXXrnMax HaubosbLLme TOKM
B 3KpaHax NoABNATCA UMEHHO NPU KOPOTKMUX 3aMblKa-
HMAX B CamoM Kabene. Mpn BHYTPeHHEM NMOBpeXaeHNM
m3onAaummn «dasa-3kpaH» Kabena BHe 3aBUCUMOCTU OT
cnocoba coeanHeHVA 3KpaHoB (puc. 4,6,7) TOK KOpPOT-
KOro 3aMblKaHWA |, U3 XKUibl MOMAAAET B 3KPaH 1 Janee
B 3a3emnAioLlee YCTPOMCTBO 3KPaHa, T.e. MPOTEKaeT Mo
3KpaHy. Ecnn ceueHue sKkpaHa F, He COOTBETCTBYeET Be-
NnuvHe ToKa . 1 [AIUTENbHOCTY €ro NpoTeKaHus, To
BO3MOXHO TepMMyeckoe paspyLlleHMe SKpaHa Ha 3Ha-
ynTENbHOM MO ANMHE L OTpe3Ke Kabens.

KopoTkue 3aMblkaHUsi B Hayane unm B KOHLe Kabens
MOTYT COMPOBOXAATbCA MPOTEKAHMEM B KpaHax pas-
NMYHbIX TOKOB. Hanpumep, ecnu ceTb paguanbHas, TO
KOPOTKOE 3amblKaHue BONU3M OT Harpysku COMpoBO-
XKOaeTca NpoTekaHUeM B SKpaHax MEeHbLUNX NO Bennyn-
He TOKOB, HeX<esln NPY KOPOTKOM 3aMblKaH/W B6IM3K OT
ueHTpa nuTaHua. Mpu Bbibope ceueHnA 3KkpaHa Kabens
N NPOBEpKe ero TepMUYECKON CTOMKOCTUN HeobXoanumo
OPUEHTUPOBATLCA Ha bonbluee 13 ABYX 3HAUEHWI TOKOB
KOPOTKOrO 3aMblKaHWA.
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TpagVUMOHHO B CETAX paccMaTpUBalOTCA pasfinyHble
BMAblI KOPOTKMX 3ambikaHui: K(1), K(1,1), K(2), K(3). lo-
BOPS O KOPOTKOM 3aMblKaHUW B ofHOpa3HOM Kabene
M BblOOpe CeuyeHUs 3KpaHa, MosaraeTcs MOBpPeXAae-
HUe M30MAUMK «KUa-aKpaH». CnefoBaTtesibHO, Tak Kak
3KpaH 3a3emsieH, AByxdpasHoe 6e3 3emnm KOpPoTKoe 3a-
MblKaHue K(2) BHYyTpu Kabensa npuUHLMNManbHO HEBO3-
MOHO. KpaliHe ManioBeposTHbIM ABMAETCA TpexdpasHoe
noBpexaeHne nsonaunn kabens K(3), n ero Takxe cne-
LyeT NCKIUYNTb N3 PaCCMOTPEHNA.

M3 nByx oCTaBLUMXCA BUAOB NOBPEXAeHNA N30AALMM
kabens opHodaszHoe K(1) aBnseTcA pacuyeTHbIM Mpu
BblOOpE CeyeHms 3KpaHa B CETAX C 3a3eMJIEHHON Hell-
Tpanbio (110 KB 1 Bbile), NOCKONbKY B CETAX C U30NU-
poBaHHON HenTpanbio (6-35 KB) oHO conpoBoXxpaaeTca
NPOTEKaHVEM JINLLb EMKOCTHbIX TOKOB.

B ceTAX C M30N1MPOBaHHOWM HENTPaNbIO PacYeTHbIM MpK
BblbOpe ceueHUA 3KpaHa ABMAETCA OABOWHOE MOBPEX-
AeHve n3onaumm K(1,1), npuuem Hanbonee BEPOATHLIM
ABNAETCA NOBpeXAeHue msonaumm AByx ¢a3 pasnuu-
HbIX NPUCOeANHEHWNN, KaK 3TO MokKa3aHo Ha puc.10 Pac-
CMOTpeHHaA Ha puc.10 cuTyauma obblYHO pa3BUBaeTCA
cnepyowmm obpasom: NPoncxogmT ogHodasHoe 3aMbl-

/ Puc.10. jsoliHoe nospexdeHue usonayuu K(1,1) 8 kabenbHol \

cemu ¢ U30/1Uupo8aHHOU Helimpasbio
6-35 kB A
O KI 1 /
B
() (]
Y
O K 3
- /
Puc.11. lpoyeccel npu nospexodeHusx uzonayuu: npu K(1) 8 cemsx c \
3asemnieHHoU Helimpanvio (a) u npu K(1,1) 8 cemsax c usonuposaHHou
Helimpaneio (6)
A B C | A B C |
KA KA
T T
KI1-1 KI1-1
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KaHune ofHon 13 ¢pa3 B Touke A 1 NnoJ Bo3aenNCTBUEM Ne-
peHanpsXeHnin Ha «300pPOoBbIX» a3zax B ApPYyroMm mecte
NPONCXOAUT MOBPEXKAEHNE OLHOWN 13 «300POBbLIX» Pa3
(Touka B).

Ha puc. 11 nokasaHbl HanpaBneHWA NpoTeKaHus To-
KOB KOPOTKOrO 3amblkaHuA B cnydasax K(1) n K(1,1). Ona
puc.11,a B KOHTYpe C TOKOM AelncTByeT 3aC dasbl «Ax; Ans
puc.11,6 B KOHTYpe C TOKOM 1eCTBYET Pa3HOCTb 3¢ pa3
«A» 1 «B», T.e. NMHENHOe HanpsXKeHne CeTN, OJHAKO, OHO
NPUNOXEHO K KOHTYPY C NOBbILWEHHbIM COMPOTUBNAEHN-
em. [Moatomy npwm K(1) B ceTn € 3a3emMneHHON HeNTpanblo
n K(1,1) c nsonmpoBaHHON HelTpanbto 6yayT pasHble
BE/IMYMHbI TOKOB KOPOTKOFO 3amblKaHus I ,, HO camu
npouecchbl B KJ1-1, nmetoLLen BHyTpeHHEe NOBpeXaeHMe
M30NAUNN, NOEHTUYHDI.

MockonbKky B cxeme puc. 11,6 nospexpeHua KJi-1
n KI-2 moryt 6biTb Ha MPOU3BOSIbHOM YypaneHun ot
COOPHbIX LWWH, TO BEIMYMHA TOKa ABOMHOMO 3amblKa-
HUA Ha 3emnio K(1,1) MoxeT BapbMpOBaTbCA B LUIMPOKOM
Jvana3oHe 3HayeHun. Hambonbluve TOKM [BOWHOIo
3aMblKaHuA Ha 3emnio K(1,1) Bo3HMKaloT, Koraa oba no-
BpPEXAEHUA B CETM HaxomATtcA BO6NM3M Jpyr OT Apyra
1 BONM3M OT UEeHTpa NuTaHMA (COOpHbBIX WKH). B Takol
cuTyaumm BenuumHol Toko K(1,1) comnoctaBUMbI C TOKa-
MK TpexdasHOro KopoTkoro 3ambikaHuaA K(3). imeHHO
nostomy B ceTsix 6-35 KB vHorga, Bbibrpas ceyeHuve
3KpaHa, onepupyiloT TokaMmm TpexpasHOro KOPOTKOro
3aMblKaHWsA, XOTA Ha CaMOM Jefne MOBPeXAeHMe Tpex
a3 Kabens MaloBEPOATHO.

WtoroBble pacyeTHble ciiyyan Ans Bbibopa ceyeHus
SKPaHOB COAEPKATCA B TabJ. 3 U HMKAK He 3aBUCAT OT
cnocoba coegunHeHNs (3a3eMreHNA) SKPaHOB.

Kabenb PacueTHbI cnyyvai
OeonHoe K(1,1)
6-35 kB (ogHO 13 ABYX NOBPEXAEHWI N30oNALUN
HaxoAMTCA B pacCMaTpriBaeMoM Kaberne)
K(1)
110-500 kB (noBpexaeHne n3onAaunmn HaxoauTca

B paccmMaTpuBaeMom Kabene)

Bbibop ceueHnsn sKpaHa B COOTBETCTBUM C Tabn.3 npwu
TUMOBbIX 3HAYEHUSIX TOKOB ABOWHOrO (B CeTM C n3onu-
[POBAHHOW HeWTPasbo) 1 ogHOopa3HOro (B CETH C 3a3eM-
NIEHHOW HENTPasibio) KOPOTKMX 3aMblKaHUI NPUBOAUT
K TOMY, UTO B ceTAX 6-35 KB CKNoHATCA K noBcemecT-
HOMY WCNONb30BaHWIO Kabenen C ceyeHMem 3KpaHa
F3 > 70 mm? a B ceTax 110-500 KB — ceueHune 3KpaHa
pocturaet F, =185 mm? n 6onee.



Cronb 6onblume ceyeHnsi SKpaHOB cornacHo (1) aenatoT
HeXenaTenbHon, a B cetax 110-500 KB v BoBce Hepony-
CTUMOW CxeMy COeMHEHNA SKPaHOB puC. 4 BCieAcTeme
ypesMepHbIX NMOTepb B 3KpaHax B HOPMasbHOM YCTa-
HoBMBLIEMCA pexume. ImeHHO nostomy B cetax 110-
500 KB «pa33emneHvie 3KpaHOB» A5iA OYe€Hb KOPOTKMX
Kabenel (KOHKpeTHble JjiHbl — nporpavma «IKPAH»)
N «TPAHCMO3MLUKMSA SKPAHOB» (B OCTANbHbIX CyYasXx) sB-
NATCA HeE3aMEHVMMbIMU TEXHUYECKUMI peLLEHNAMM.

B cetax 6-35 kB wunpokoe npvmeHeHne «TpaHCNo-
3ULMM SKPAHOB» 3aTPYAHEHO B CMNY SKOHOMUYECKUX
NPUYKH, a «pa33emsieHne SKPaHOB» MOXET ObITb 1C-
Nofib30BaHO NULWb A1 OTHOCUTENIbHO KOPOTKUX Ka-
6enen (KOHKpeTHble ANMHbI — nporpamma «3KPAH»).
CornacHo (1) BO3MOXXHOCTb OTKa3a OT HeyoOHbIX AnsA
NOBCEMECTHOrO UCNOJIb30BaHMA «pa33emieHns 3Kpa-
HOB» W «TPAHCMO3ULMN DKPAHOB» MOABUTCA TOJIbKO
ONA «TOHKWUX» Kabenel, Korga ceyeHue sKpaHa He
Oynet npesocxoantb F, = 50 MM?, N OAHOBPEMEHHO
C 3Tum Tpebyemoe AnA NUTaHWA HarpysKky ceyeHume
Xunbl 6yaet meHee £, = 400 mm?. inA obecnevyeHus
F3 < 50 mm? B ceTu 6-35 KB cnepyet pekomeHaoBaTh:

+ OrPaHUYNTb TOKN KOPOTKOIO 3aMblKaHUS;

+ He3aHVMaTbCA NO3TanHbIM peTPodUTOM, a CTPOUTb
HOBble HafleXXHble CeTu, B KOTOPbIX nepexof ogHodas-
HOro MoBpeXAeHNA K MHOrodasHbIM MOBPEXAEHUAM
ABNAETCA UCKNIOUNTENBHBIM COObITUEM;

« B pAf4e MecT nepenTn OT TpagmumoHHon ana Poc-
CUN N30NPOBAHHON (KOMNEHCUPOBAHHOW) HEMTPANW K
3a3eMJIeHMIO HeNTPann Yyepes3 HU3KOOMHOe COMpOTMB-
neHve (3To NO3BONUT ObICTPO HAXOAUTb U OTKIIIOYATD
npucoeanHeHna ¢ oaHodasHbIMU MOBPEXAEHUAMMU,
ncKnoyasa nepexos K MHOrodasHboim).

MNpumeHeHne B ceTax 6-35 KB «CKpyTKn» 3KpaHOB,
npeacTaBnsowee cobon nepuoanyeckoe obbeanHe-
Hue 3KpaHoB a3 Kabens B crneuuanbHbIX COeAVHU-
TenbHbIX MydTax, ABAAeTCA Mano3hPeKTUBHbIM, UTO
rnokasaHo B [1].

1.CeueHue 3KkpaHoB B ceTax 110-500 kB ¢ 3a3emneH-
HOW HeNTpanblo crefyeT BbibMpPaTb B COOTBETCTBMM C
peKomMeHAaunaMN U3roToBmTeNen Kabenen B pacuerte
Ha BeCb TOK 0HO$A3HOro KOPOTKOro 3amblkaHus K(1).

2.CeyeHune 3KpaHoB B ceTaAx 6-35 KB ¢ m3onupo-
BaHHOM (KOMMEHCUMPOBAHHOW) HenTpanbio cnegyet
BbI6GUPaTb B COOTBETCTBMUN C PEKOMEHAALMAMU U3rOTO-
BUTesel Kabenen B pacyeTe Ha TOK JBOVNHOMO KOPOTKO-
ro 3ambikaHus K(1,1).

3.Mpwu BbIGOpE CceyeHMa 3KpaHa HeobXoAMMO yuu-
TblBaTb, UTO B HOPMAaJSIbHOM peXrme B 3a3eMJIeHHbIX
Mo KOHUaM 3KpaHax ofHodasHbIX CUNIOBbIX Kabenen

6-500 KB cyulecTBylOT 3ameTHble MapasuTHble noTe-
pv mowHoctn P, CootHoweHne P,/ P, napasuTHbix
noTepb MOLLHOCTU B 3KpaHaxX Y HeW3B6eXHbIX NoTepb
MOLLHOCTY B >Kuiax Kabens:

+ HUWKAK He 3aBUCUT OT /INHbI Kabens;

+ CHUXaeTcA Npu npoknagke a3 COMKHYTbIM Tpey-
roNIbHUKOM;

* YBE/IMUMBAETCA C POCTOM CEUYEHVA XKNIbl F;

* YBE/IMYMBAETCA C POCTOM CEUEHMA SKpaHa F.

4. [axke Npu NPOK/afike COMKHYTbIM TPEYrosbHU-
KOM napasuTHble NnoTepu B Kabensax C ceyeHnem Xusbl
F, > 400 Mm* nnn ceyeHmem 3KpaHa F, > 50 Mm* yxe
OLYTUMO CHUXAOT MPOMYCKHYID CMOCOBHOCTL Kabe-
N BHe 3aBUCMMOCTM OT €ro [JIMHbl MU Knacca Hanps-
XeHus. B Takmx cnyyasx B cetax 6-35 kKB n 110-500 B
TpebyeTcsa NpuMeHeHre Mep pagukanbHol 60pbbbl C
noTepsAMU B 3KpaHax: «TPaHCMO3ULUN SKPAHOB» UK
«O[JHOCTOPOHHETO 3a3eMJIEHNA SKPAHOBY.

5. B cetax 110-500 KB ceueHua skpaHOB F, BbI-
6paHHble ncxoaa M3 TOKOB OAHOGMA3HOro KOPOTKOro
3aMbIKaHUSA, N ceueHns Xun £, BbIbpaHHble NCXOAA 13
BENUYMHbBI Harpy3Ku, TaKoBbl, YTO NO COOOPaKEHUAM
HOPMaNbHOro peXxuma 6e3 «TPaHCNo3nLUN SKPaHOB»
WM UX «OJHOCTOPOHHErO 3a3eMJieHnA» SKCMIyaTauua
kabena HegonycTmal!

6. B cetax 6-35 kB, Kak npaBuno, ceueHuna xun F
MeHbLue, yem B ceTAx 110-500 kB. MNosTomy npu Hexe-
NaTefIbHOCTM MCMONb30BAHNA «TPAHCMO3ULUKN 3Kpa-
HOB» NN «pa33eMsIeHNA SKPaHOB» MHOTAa JOCTaTOUYHO
CHM3UTb CEYEHE SKPaHa F, UTO OKa3bIBAETCHA BOSMOX-
HbIM NP BbINOSIHEHUW XOTA Obl OAHOW U3 CnepyoLmX
pexkomeHAauuin:

+ OrPaHNYUTb TOKM KOPOTKOro 3ambikaHusa K(1,1);

« ncknounTb K(1,1) Kak pacyeTHbIn ciiyyain Bbibopa
CceyeHMa dKpaHa, T.e. UCMONb30BaTb HU3KOOMHOE 3a-
3eMJIeHne HelTpasnu, CTPOUTb HOBbIE HAAEXKHble CETU.
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