TEOPUA

PACYET CXEM 3A3EMJIEHUA
9KPAHOB OQHO®A3HbIX KJ1 6-500 kB
C YYETOM OCOBEHHOCTEWN TPACCHI

OMUTPUEB M.B., k.T.H., foueHT CaHkT-eTep6yprckoro noaUTEXHMYECKOrO YHUBEPCITETA

B Poccuu 6onee gecaty fieT MaccoBO NPUMEHSIIOTCA ogHodrasHble kKabenu knaccos 6-500 KB,
O[JHaKO [0 CUX MOp HUrge He npuBefeHa MeToamKa pacyeTa HaBefeHHbIX B 9KpaHax TOKOB U Ha-
NPS>KEHUA AN Cy4YaeB, Korga Ha y4acTkax Tpacchl UCMoSb3yeTcs pasnn4yHoe B3auMHOE pacrno-
noXxeHwne gras opyr OTHOCUTESNIbHO Apyra, a Takxe He CoBnaaaroT AJIMHbI YH4acTKOB MexXay y3na-
MU TPaHCMo3MuUmMm 3KpaHoB. HKe faH NpocTon crnocob y4eTa BCeX NePeYNCEHHbIX DaKTOPOB.
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Puc. 1. Tunosble BapuaHTbl B3aUMHOI0 PacnonoxeHns oaHodasHbIx kadener 6-500 kB:
) COMKHYTbIM TPEYTOMbHUKOM; 6) B TPy6ax, NPONOXEHHbIX TPEYroNbHUKOM (My4KoM);
B) B MI0CKOCTY (B PsiA)
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Puc. 2. OcHOBHbIE CXeMbl 3a3eMTIEHIS 3KPAHOB 0AHOMa3HbIX kabenel 6-500 KB:
a) [1BYCTOPOHHEE 3a3eMIIEHIE 3KPHOB; 6) OAHOCTOPOHHEE 3a3eMIIEHIE IKPAHOB;
B) TPAHCMO3MLWS 3KPAHOB (O/IMH NOMHbIN LMKN)
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Puc. 3. Toki B 3a3eMMEHHbIX M0 KOHLIAM 3KpaHax TpexcasHoi rpynnbl 0AHOMA3HbIX kabenei
6-500 kB B 3aBICHMOCTY OT CevieHitst aKpaHa F, (M) v paceTostHis Mexay dhasamn s/d,

[OHodhasHble Kabenu HesameHumbl B ceTax 110-500 kB, Ho
1 Ha Knaccbl 6-35 KB 1x Takxe NpUMEHSIIoT JOCTaToO4HO Ya-

CT0. Hambornee pacnpocTpaHeHHble CXeMbl B3aMMHOMO pacrono-
XeHvst ofHogasHbIX Kabenei npyveefeHsl Ha puc. 1.

Ocob6eHHOCTb ofHOohasHbIX kabenen 6-500 kB — Hanuyme
B NPOBOAALLMX MEfHbIX 3KpaHax HaBedeHHbIX TOKOB W Hanps-
XeHu 50 U, BennuMHa KOTOPbIX 3aBUCUT OT CXEMbl UX CO-
eVHEeHUs 1 3a3emsieHus (pyc. 2). Beibop onTuMarnbHON CXembl
3a3eM/IeHNsT 3KPaHOB ABIIAETCA BaXHEWLUMM pas3fesioM mnpo-
€KTHOM JOKYMEHTaLMKn, OGHAKO NPOEKTHbIE OpraHn3auuny cTan-
KMBatoTCA C TPYQHOCTAMM, KOrAa UM MPUXOAWTCA NPOBOAUTH
pacyeTbl, y4uTbiBaIOLLME BCE OCOBEHHOCTN TPACChl, Takmne Kak
MHOroo6pasve BapuaHTOB B3aMMHOrO pacnonioxeHus as, a
Takxe pasfnuyne CTPoUTENbHbIX ASIMH MexXay MydTamu.

Monoxum (puc. 2), 4to kaxpasa asa MveeT ABe KOHLEBbIX
mydThl (K), a Takxe ABe coeanHuTenbHbix MydThl (C) nnv aee
TpaHcno3uumoHHblx (T). TycTb AAWHBI TPEX y4acTKoB MeEXAY
HVUMK cocTaenstoT L, L, L,, 1 No Tpacce BCTpeYatoTCs pasiny-
Hble BapuaHTbl B3aVIMHOrO PacronoxeHus kabenen (puc. 1).
[MpoBenem pacyeT cxem puc. 2.

PACHET ABYCTOPOHHEIO 3A3EMNEHNSA SKPAHOB

Ha puc. 3 ana nobbix ogHodasHbIX Kabenen 6-500 kB, nmeto-
LLMX 3a3eMJIeHHbIE B 060MX KOHLIAX 3KpaHbl (puc. 2, a), AaHo oT-
HOCUTENbHOE 3Ha4YeHNe HaBeEHHbIX B 3KpaHax TokoB D, =/, /1.
PacyeTbl BbIMONHeHbI Mo MeToauke [1], B HUX BapbupyeTcs:

F, — ceyeHve MepgHbIX aKpaHoB (0T 35 [0 240 MM?);

S — CpefHereoMeTpu4ecKoe paccTosiHUe MeXQy OCAMU Tpex
das A, B, C;

dy =d —2A4; — AvameTp MefHOro SKpaHa;

d — pnameTp kabens no karanory;

OB — TOMLMHA 06004KM Kabensa no Katanory (no4Tu Bcerpa
COCTaBnsfeT 5 Mm).

[na ncnonb3oBaHua pyc. 3 HEOOXOAVMMO 3HATb BEMUYMHY S,
a oHa MeHsieTcsi Mo Tpacce kabens. Tok I, 3aBMcUT OT nioLla-
[N KOHTypa, 06pa30BaHHOIo napaMu 3KpPaHoB W MPOTSAHYBLLE-
rocsl BOOMb BCEW TpacChl NMMHWK, 3Ta NNoLags COCTaBnseT:

M=s; L. +8;-L;+5s,-L,,
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roe L, L, L, — cymmapHas NpoTsHXeHHOCTb Y4acTKOB TPacChl,
roe asbl NPonoXeHbl, COOTBETCTBEHHO, B BUAE COMKHYTOrO
TpeyronbHuka (puc. 1, a), B Tpyb6ax TpeyrofibHukom (puc. 1, 6),
BpAA(puc.1,B);S; =d, S =D, 8, =S, -Sp. - S, =1,26-5,5—
CPefHve reoMeTpuyeckue pacctosHus mexay dasamu ans
TPex yKasaHHbIX cnyyaes; D — BHELUHWA guameTp Tpyobl; S, —
paccTosiHMe Mexay ocaMu H6rvmxaniumnx das.

3Ty Xe nnowlafb MOXHO HaWTW 4Yepes3 ycpegHeHHoe pac-
CcTosHMe S Mexpay dasamv W OnvHY BCell Tpacchl kabens
L,=L+L,+L,no chopmyne 1 =s-L,. Toraa umeem:

s= Sp-Li+8y-Lr+sp-Lp
370 3Ha4YeHWe S 1 Hafo MCMonbL30BaTh Npu padoTe ¢ puc. 3

ans noucka D, =1/l Nanee BbIMMCAAIOTCA OTHOCUTENbHbIE
noTepu:

M

DP:Pa/Px:(Ie/Im)z'&'F_)K’ @)
pPx Fs
roe F,, F, — cedeHus xunbl 1 aKpaHa; Px, Ps — yaenbHoe co-
npoTmenenvne pasorpetoro o 80-90 °C martepvana Xwuibl u
akpaHa (ans memu 2-10°%, ans anomuHmns 3,2-10°° OM - m).
KoathhnumeHT MCrnonb3oBaHWs MPOMYCKHOW CrOCO6GHOCTU
XWIbl MO TOKY:

1

RN YN @

A6contoTHble notepu (BT) B akpaHax ogHou ghasbl:

Paz(Pa/PM)'[Imz'/:-)K'LK} (4)

roe I, — ycpeaHeHHbIn 3a rof Tok B xure (A).
lopoBas cToumocTb (py6.) NOTEPL MOLLHOCTU B 3KpaHax Tpex dhas:

— SPS
™" 1000

rae Lj — ueHa noTepb aneKTposHeprm py6 /(kBT -yac);
1000 — nepeBog BT B KBT;
8760 — 4mcno 4acos B rofy.

Kak npaewino, [ByCTOPOHHEE 3a3eMileHNe IKPaHOB CYMTAET-
€Sl [ONYCTVMbIM, KOrAa OJHOBPEMEHHO BbIMOMHAOTCS YCNOBMUA
K,>0,9 0.e. n C, . <50 Tbic. py6neit. Ecnu xoTs 661 0AHO 13
HUX HapyLuaeTcs, TO LienecoobpasHo paccMOTPeTb MHble Cxe-
Mbl 3a3eMITEHMS.

WNTaK, aHanna OBYCTOPOHHEro 3a3eMSIeHVsi 3KPaHOB Npef-
nonaraer:
= pacyeT CpefHero pacctosHms no (1);
= MOUCK TOKa B 3KpaHe no puc. 3;
= pacyet no (2)—(5) noTepb B 3KpaHe 1 Npou.;
= npoBepKa [OMNYCTUMOCTN HaWAEeHHbIX BETUYMH.

.8760- L], (5)

PACYET OOQHOCTOPOHHEIO 3A3EMNIEHNSAA SKPAHOB
B [1] 66110 MOKa3aHo, 4TO HaMpsHXKEHWEe Ha dKpaHe npsMo
MPOMNopLMOHanbHO TOKY B Xwune /, 1 onvHe kabens L. Kpome
TOro, HanpsXXeHWe Ha dKpaHe 3aBUCUT OT:
® PacCTosHWUA Mexay hasamu S, auameTpa akpaHa d,, COoT-
HoLLeHus S/d;
® 3KBUBAEHTHO IMy6WHbI NpoTeKaHns Toka B 3emre Dj.
rny6uHa D, onpepensieTcs unu yaensHbIM CONPOTUBIIEHWEM
rPYHTa O5, UM Xe rMyOUHON HaXOOSALLUMXCA B 3eMie mMeTasnso-

U,, B (Ha 1000m 1 1000A)
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Puc. 4. CummeTpryHbIii pexim. HanpshkeHne 0THOCUTENbHO 3eMN Ha 3KpaHe kabenst
6-500 kB anuoin 1000 m npi Toke Xunbl 1000 A B 3aBUCUMOCTY OT COOTHOLLIBHNS S/

U ,, B (Ha 1000m 1 1000A)
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Puc. 5. HecummeTpudHblil pexwn. HanpshkeHine OTHOCUTENHO 3eMITN Ha 3kpaHe Kabenst
6-500 kB anmroin 1000 m npu Toke xuustbl 1000 A B 3aBUCMMOCTI OT IVameTpa 3kpana d, 1
myonHbI D,

KOHCTPYKUMIA (KoMMyHMKaumii). Kak npaewuno, D, npuxogutes
3afaBatb 9KCNEepPTHO PaBHOW HeCcKonbkuM MeTpam (1, 3, 10 m).

Ha puc. 4-5 paHbl Hanpskenus skpada U, no dopmynam
13 [1], onpepenenHble ans Toka B xune f,, =1000 A n onuHbl
kaoens L, =1000 m. nu MHbIX 3HAYEHWIA:

Lo
1000 1000’

roe TOoK B Xune y, — 3TO UM TOK HOPMAasbHOTrO pPexumMa, Uim
TOK, KOTOPbIA UAET MO XWUNe B TOYKY KOPOTKOrO 3amblKaHus,
pacrosioXeHHY0 BO BHELLHEN MO OTHOLLEHMIO K Kabesto ceTu.
B cvmMMeTpuYHOM pexunme (HopmanbHbI Unn TpexdasHoe
KOPOTKOE 3aMblkaHve) Hago MCMonb3oBaTb puc. 4, Torga Kak
B HECUMMETPUYHOM pexuMe (0gHOa3HOE KOPOTKOE 3aMblka-
Hue) — puc. 5. [ina ceten 6-35 KB ¢ nsonuposBaHHOW HeWTpa-
Tbl0 PUC. 5 HE HYXeH.
[ns ncnonb3oBaHna puc. 4 HEOO6XOOUMO 3HATb BEJNIUYMHY S,
a oHa M3MeHsieTca BLOMb Tpacchl. [103TOMy aHanm3 ogHOCTO-
POHHEr0 3a3eMJIEHNS 3KPaHOB ByOeT TakuMm:
® pacyeT cpefHero pacctosHus no (1);
B MOWCK HampsKeHWs Ha 3KpaHe mo puc. 4 (u mo puc. 5) Ha
1000 m 1 1000 A;
= KOppekTUpoBKa Hanpskerus U™ ¢ nomolbto (6) k peans-
HOV OnvHe kabens L, u Toky Xunbl fy;
m NpoBepka [OMyCTUMOCTU HAMAEHHbIX HanpsXkeHun U,
HOonyctumble HanpspkeHus Uy, Ha 9KpaHe OTHOCUTENbHO
3eMnu (Ha o6onoyke kabens) coctasnatoT no [1]:

U3 — USPMC

(6)
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Puc. 6. Cnocobbl 06yCTPOCTBA Y3Na CONPSKEHISt COCEAHIX LINKNOB: ) BbINOMHEHO 3a-
3eMIIeHne 3KPaHOB; 6) YCTaHOBMEHA 00bI4YHAs KOPOOKA TPAHCMO3NLMIA
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Puc. 7. PaccTaHoBKa COEANHUTENbHBIX 11 TPAHCNO3MLMOHHBIX MYDT MO TPAcce B 3aBUCH-
MOCTIA OT YMCNa CTPOUTENbHbIX ANVH: @) ABE; 6) TPU; B) YeTbIpE; I) NSITb; ) LLECTb

= 100 B B HOpmasibHOM CUMMETPUYHOM PEXMME;
m 5-7 KB npu KOPOTKOM 3aMblkaHMK B CETU (TPEX(A3HOM WK
0OHO(ha3HOM).

Ecrm U, > Uy, TO TOrga Hapo M3MeHUTb Cxemy 3asemie-
HWS 3KPaHOB — HamnpuMep, CHU3UTb HampskeHWe B ABa pasa
3a CYeT [eneHus Tpacchbl Kabens Ha [Be 4acTu, Kaxpas u3
KOTOpbIX MMEET OAHOCTOPOHHEE 3a3eMIlIeHNe 3KPaHoB (Cxema
noxoxa Ha pwuc. 7, a). Ewie ogmH cnocob — nepenTn K paccMmo-
TPEHWIO TPAHCMO3MLIMK SKPaHOB.

PACYET MAEANIbHOWN TPAHCMO3NLIUM SKPAHOB

Mpwn TpaHcnoavummn aKpaHoB, umetowler N MOMHbIX LMKII0B
(ans puc. 2, B N =1), Hanps>eHue B y3fe TPaHCMo3uuum co-
rnacHo [1] MOXeT 6bITb HaNOEHO Kak:

UaPVIC I)K LK
5= . . , (7)
3N 1000 1000

roe Bcerga Hago Monb30BaTbCA UCKIIYMTENBHO puc. 4, Tak
KaK B Cry4ae TPaHCMo3WLMM 3KPaHOB OfHOMA3HOE KOPOTKOE
3aMbIKaHWE CEeTU He ABMAETCS pacyeTHbIM criydaem [1].

Ecrm U, > Uy, TO HAo yBenu4MBath YWCO MOSHbIX LM-
knos N. OgHako, K coxareHuto, pacyeT no (7) nnoxo npume-
HVMM NS peasnbHbiX KabenbHbIX NMNHWUIA, Begb A5 BbIYUCMEHNN
no (7) Heo6xoaMmo YTOObI:
= Bce 3N y4acTkoB kabemnbHOM JIMHAN UMENW OOMHAKOBYIO OJIHY,
pagHyio L, /(3N);
= Ha kaxgom u3 3N y4acTkoB 6bINI0 OAMHAKOBO HaBOAMMOE
Hanpsbkerne U,™C.

Mpeonoxum MeToauKy pacyeta TpaHCno3uuuu Ons peasb-
HbIX KabenbHbIX MHWUIA.

PACYET HEUAEANBHON TPAHCMO3NLIUN 3KPAHOB
[na Ka6enbHOM NUHUK, UMEetoLLEN pa3fiMdHble OMWHBI y4acT-
KOB MexAay mydTamu M nepemMeHHoe No Tpacce paccTosHue

Mexay dasamu, pacyeT HaYMHaeTCs C onpefeneHns cpegHux
paccTosHWUin mexgy ocamu a3 S, S, S; Ha Tpex yyacTkax
3KpaHa anuHon L, L, L, cooTBETCTBEHHO (Cxema puc. 2, B):

:sT~LTj+s7.,~Lm+sP~LPj

S.
LT/.+L,.,/. +LP/

J

: (8)

rae j — Homep y4actka (1,2,3) pnmmont L, =L+ L +L,,
Ly, L, Ly — Ha j yHacTke AnvHa OTPEe3KOB KaXoro u3 Tpex
BWLOB NMpoKnagkm (puc. 1).

Ha ocHoBe cpepHuX paccTosHUiA onpenensieTcs npononb-
Hoe Hanpsixenue U,,, U, Us,, HABOgMMOeE Ha 3KpaHbl Ha Tpex
yyacTtkax Tpaccel (j=1, 2, 3):

. I . Li (9)
1000 1000’

roe U,™° HaiipeHo no puc. 4 ¢ nomoLLsio s, (HanOMHMM, 4TO
puc. 5 30eCb He HyXeH).

Hanpaxenusa U,,, U,,, U, no (9) BblMMCnAOTCA ABaXObl —
[J15 TOKOB HOPMAarbHOro pexvma u 3atem Ans TOKOB Npu Tpex-
¢ha3HOM KOPOTKOM 3aMblKaHUM.

B cxeme puc. 2, B BaXHO NPOBEPUTb YPOBHW HAMPSXKEHWI Ha
3KpaHax OTHOCWUTESIbHO 3eMAM B ABYX y3/ax TpaHcnosuumu, B
KOTOPbIX TENepb HamnpsXXeHWs pa3nuyHbl. B nepsom yane Ha-
MpsbKeHWe paBHO NpofonbHOMY Ha 1-M yyacTke U,,; BO BTOpOM
y3fie HanpsbkeHue paBHO MpomosibHOMY Ha 3-M y4actke U,
Ecrm Uy, > Uy n Uy, > Uy, TO TOrAa Hafio yBenuynsath
Yyncno MonHbIx Lmknos N.

MpoBepuB [OMYCTUMOCTL HaMpPsKEHWs Ha 9KpaHe B yanax,
cnepyet onpefnenuts K, 1 C, . B yCNOBUAX, KOTAa 13-3a Heunpe-
anbHOWM TPaHCMO3NLMN B 9KpaHax ecTb He A0 KOHLA CKOMMEHCU-
pOBaHHbIE TOKM MPOMBILLIEHHON YacToTbl. PacyeTbl 6a3upytoT-
CS1 Ha NOHATVM BBEOEHHOrO B [1] koadhdurLmeHTa TpaHCno3numnm:

U U ‘PVIC

9 — Yy

K, = \/[Um - 0,5(U32 + Uaa)] + |:0,5\/§(U32 -U,, ):|

, (10)
U31 + U32 + U33

P,/P, =D, K} (11)

roe D, — ucxogHble (6e3 TpaHCMNO3WLUMM) OTHOCUTENbHbIE TMO-
Tepu B aKpaHax no (2).

KosthtpmLmMeHT TpaHcrnosvummn BCerga HaxoguTes B Auanaso-
He 3Hadernin 0 <K <1, n nostomy 0 < P, /P, <D,, T.e. no6as
TPAHCMO3NLMA CHUXAET OTHOCWUTESbHbIE MOTEPU B 3KpaHax Mo
CPaBHEHWIIO C UCXOQHBIM Clly4aeM [BYCTOPOHHErO 3a3eMIIeHUs.

C nowmoupto (11) onpepenstotcs BenuumHbl K, 1 Cy, no (3)-
(5). Kak npaBwuno, HengeasnbHas TPaHCMNO3MLMA 3KPAHOB CyMTa-
€TCA JOMyCTUMOW, KOria OQHOBPEMEHHO BbIMOSHAKOTCS YCOBUA
K,>0,9 o.e. n C, . <50 Tbic. py6rieit. HanomHnm, 4To Takxe
AOIMKHbI BLINOMHATLCA Yernosua Uy, < Upon v Uy, <Upgn

Ecnu Kakoe-TO U3 BCeX YeTbIpex YCIIOBUIA He BbIMOMHAETCS,
TO MOXHO npuMenntb He N =1, a cpady N =2 nonHbIX LmKna
TPaHCMO3MLMM SKPaHOB, PaLMOHalIbHO BbIGPaB CXEMy 3a3eM-
NeHVs cpefHen TOYKM NNHUN.

PACHET HECKOJIbKUX LMKNOB TPAHCNO3NLNA

[Ona 6onblUMHCTBA  KabenbHbIX JIMHUA  TUMOBOW  ASINHBbI
(mo 10 kM) HyxHO He 6onee AByx umknos (N =2). Yawe Bce-
ro B MpOeKTax npegycMaTpuBatoT ryxoe 3a3eMsieHne 3KpaHoB
B MECTe COMpshXeHus cocefHux UuMKnoB (puc. 6, a). B Takom

m OHEPIOOKCIEPT m No6 — 2016



cryyae NMHWA OEenUTCH Ha ABe, WU ANA KaXZOW M3 HUX BOMpoO-
Cbl HempeanbHOW TPaHCMO3WLMN aHaNWU3NPYIOTCH OTAENbHO OT
Apyroii, T.e. Tpoiika HanpskeHnin Uy, ", U,,", U, n Tpoiika Ha-
npsxeruin Uy, 2, U,,®, Uy, Hukak He cBsisaHbl ,u,pyr C mpyrom.

Monoxwum, 41O pacyeTbl ,qnﬂ 1- 1 2-4 NONOBWHbI IMHWW MOKa-
3anu, YTO Ha KaXAO0M U3 HUX MMEET MeCTO HenpeanbHas TpaHc-
noavums ¢ HebnaronpuatHbiMu K, n C, .. Toraa uenecoo6pas-
HO PaccMOTPeTb anbTEPHATUBHbIA BApUaHT — OTKa3 OT 3a3eM-
NeHns cpepHe TOYKM 1 YCTaHOBKY TaM 06bIYHOMO y3Ma TpaHc-
nosuumn (puc. 6, 6). NMopgo6Hoe peLLeHne, ecnm NOBE3ET, MOXET
ynydwmte K, 1 C, . T.e. coenatb KabenbHyo NNHWI0 6J1VI)Ke K
cnyyato naeansHoi TpaHcnoanummn, korga K, =1n C, . =

[eno B TOM, 4TO B CxeMe puc. 6, 6 ABa UMKna BegyT ce69| Kak
B3aVIMOCBA3aHHble, N MOXET CMyYUTbCS, YTO CYLLECTBEHHOE pas-
nvM4ve HanpsbkeHni B Tpoiike Uy, U,,", U,," GyneT ynauHbIm
06pa3oM CKOMMEHCHPOBAHO HAMPSHKEHNSIMM U31‘2’, U, Ugs®.
YT106bI MPOBEPUTL 3TO, HALO MPOBECTV pacyeTbl MO hopMynam
(10)—(11) kaK ons 06bIMHON CXeMbl C OAHUM LIMKITIOM TPaHCMo3n-
LMK, rAe B Ka4eCcTBe HanpsXeHWii 6patb TPy CReayoLLyX:

Uy = Ua1(1) + Ua1(2)

U32 = Uez k= Uez(Z)

Uy, =Ug" + UL, (12)

Mpumep 1. MNycTb KabenbHas NMHWUSA UMEET LUECTb YHaCTKOB:
anvHown 500, 1000, 1500, 1500, 1000, 500 M, cyLLieCTBEHHOE pas3-
nnYMe OJIMH KOTOPbIX OBYCNOBNIEHO OCOBEHHOCTAMM Tpacchl U
He MOXET 6bITb 3MEHEHO. ANt MPOCTOTbI MOMOXMM, YTO CMOCO6
MPOKIafKN OAVHAKOB BLOMb BCel Tpacchl. O4eBMAHO, YTO ecrmn
npuHATb N =2 uMKna v 3a3emMuTb CPeaHIo TouKy (puc. 6, a),
TO W NepBbIN, U BTOPOW LMKMbl ByaoyT HemdeanbHbiMW. Ecnv xe
NPUMEHUTL pUc. 6, 6, TO Takas cxema 06eCrneymnT PaBeHCTBO Tpex
HanpsbkeHuin B chopmyne (12) n obecneunt K, =1un C, . =
BupHo, 4TO paumoHanbHbIi Nogxon No3Bonui JOBECTU CﬂO)KHyIO
NVHWIO [0 COCTOSHWA MAeanbHOM TPaHCNO3NLMN.

HEMONHASA TPAHCNO3ULNA SKPAHOB

YacTHbIM Cny4aeM pacCMOTPEHHOW paHee HevpeanbHOM
TPaHCNo3nLmMK SBMSETCS Tak Ha3blBaemas HenonHas TpaHcnoaw-
LmMs — Takas Cxema, y KOTOPOM YUCIO Y4aCTKOB HE KPaTHO TPEM.
Ha npakTuke 3T0 MOXET cTaTb CNeACTBMEM Pa3HbIX MPUHMH:
= 103TanHbI NepeBof BO3OYLUHOW NMHWUK B KabenbHyto, Korga
C rogamu [o6aBnsOTCA BCE HOBblE W HOBblE Y4YacTKu kabens
(puc. 7, a, 6, B);
= JIMHWA KOPOTKas U y Hee HeydadHoe (He KpaTtHoe TPem) Yuncrio
CTpouTesbHbIX AnWH (puc. 7, a, B, T).

Mpumep 2. MycTb BCe cTpouTENbHbIE AfIMHbI Kabens oau-
HakoBbl 1 paBHbl 500 M. [Ins NpoCcTOTbI NOMOXMM, 4TO paccTo-
fHMe mexnay azamu NOCTOSAHHO BAOSMb BCEW Tpacchl — 3TO
NO3BONUT ONpeaenuTs KoaumuUMeHT TpaHcnosuuun K, nop-

Tabnmua. 1. Pac4eT cxem HeuzeanbHoil TpPaHCO3MLUMN (pacCTORHME Mexay hasami
NOCTOAHHO BJI0Mb BCEIA TDACCI)

mmmm e

Puc. 7,2 500 0,5 0,25

Puc. 7,6 500 500 500 0 0 =
Puc. 7,8 500 500 1000 0,25 0,0625 16
Puc. 7, 1000 1000 500 0,2 0,04 25
Puc. 7, n 1000 1000 1000 0 0 -

cTaBnsas B copmyny (10) He HanpsixeHus yqacTkos Uy, U,,
U,,, a npsimo vx gnunbl Ly, Ly, Ly, PacyeTbl faHbl B Tabnu-
ue 1, rae OCHOBHOE BHMMaHWe yaenum nocnegHemy ctonéuy,
KOTOpbI B cooTBETCTBUM C (11) comepXuT nHopmaumio o
TOM, BO CKOJSIbKO pa3 CHW3UIMCb NOTepu B 3KpaHax kabens
B CpPaBHEHWWN C 6a30BbIM Cry4aeM ABYCTOPOHHEro 3asemne-
HUA 9KPaHOB. $ICHO BMAHO, YTO PasfnyHble BWAbl HEMONHOM
TpaHcno3uuum (puc. 7, a) uam HempearnbHOW TPaHCNo3uLuu
(puc. 7, B 1 puc. 7, ) MOXHO cYMTaTb AOCTaTO4HO 3dhdpek-
TUBHBLIMU 1 HE BOATLCSH MUCMONb30BaTb Ha MPaKTWKe (MoTepu
CHWXeHbI B 4-25 pas).

Mpumep 3. [ycTb B cxeme puc. 7, I BCE MNATb CTPOUTESTbHbIX
LNVH Kabens oauHakoBbl. Toraa cnpaBenneo Ly, =Ly, =20,
MycTb YeTbipe NepBble CTPOUTENbHbIE ONMHBI (CHMTas crnesa
HanpaBo) PacrofoXeHbl COMKHYTbIM TPEYrofibHUKOM, a Mo-
crnefHas — uHade. Hanpumep, nyctb ee hasbl NPOSIOXEHbI Ha
paccTosiHAW Opyr OoT Apyra S, =S, <S,. Torga, B OTn4Me oT
npumepa Ne 2, pacyet no (10) Henb3s BECTU B YNPOLLEHHOM
nopsigke Yepes anukbl Ly, Ly, Ly, @ HANO UCMIONb30BaTh MMEH-
HO HanpsixeHusa Uy, Us,, Ug,

Mo dopmyne (8) HaxoAMM KOHKPETHbIE 3HAYEHWS YCPEHEH-
HbIX PAcCTOSHWMA S, S,, S, ANA TPEX Y4acTKOB MexXZy y3namu
TpaHcno3uumn. 3ateMm no puc. 4 onpepensieM TPU MOrOHHbIX
HaBoAUMbIX Hanpskenus Uy,™C, Uy,™C, Uy,™ . Mpeanonoxmm
3aeck, yto nonyuunocs U, ™ =U,,™° =~ 0,5U,,7"°. MopcTas-
nsem ato u Ly, =L,, =2L,, B chopmyny (9) n 3amedyaem, 4To
BbinonHsaetca Uy, =U,, = Uy, a 3Hauut — TpchnosmuMﬂ no-
BeaeT cebs Kak ngeansHasn, K, =1nC, =

Mpumepbl Ne 2 1 Ne 3 nokasanu, 4To pa3nw+|/|e ONWH y4acT-
KOB Tpacchl Mexgy y3namu TPaHCno3uumu HY B KOEM Cry4vae
He AOMKHO TPaKTOBATLCH Kak MNoXoe TEXHUYECKOe peLleHve.
MocnencTBMA pasnuumMs LJIMH Y4acTKOB CrefyeT aHanmavpo-
BaTb TO/bKO COBMECTHO C PasfnyvMeM CpegHVX PacCTOSHWN
Mexgy hasamu Ha 3TUX y4HacTkax.

SAKJNIOYEHUE

1. MNpun npoekTrpoBaHUKN kabenbHbIX NMHKMM 6-500 KB ¢ of-
HohasHbIMK KabensMu BbIGOP CXeMbI 3a3EMIEHNS UX IKPaHOB
cnepyeT NpoBOAUTL C YYETOM MEHSIOLLErocs rno tpacce pac-
CTOSHUSA MexXay hasamu.

2. Henb3a cyoutb 06 3(PdEKTUBHOCTM TPAHCMO3ULMWN TOSBKO
JINLLb HA OCHOBE CPaBHEHUA A/IMH YHACTKOB TPacChl MeXy y3namm
TpaHCno3vLmn. ShHEKTUBHOCTb TPAHCMIO3ULMN HUYYTb HE MeHb-
LLIe 3aBWCUT 1 OT PACCTOAHUSA S MeXAy dhasamu Ha 3TUX y4acTKax.

3. MNpu npoekTupoBaHuM KabenbHbIX NuHUA 6-500 kKB anq
NPUBIIMXXEHNA TPAHCTO3ULMM K COCTOSIHWIO «MAeanbHOM» Lie-
1eco06pasHo:

B paccTaBnATb TPAHCMO3WLMOHHbIE My Tbl BOOMb TPacChl Ta-
KUM 06pa3oM, 4TOObl Ha y4acTKax C MOBbILLEHHBIM CPEfHUM
paccTosiHMeM S My Tbl TPaHCNO3NLMK Obinn 61VXe Apyr apy-
ry, & Ha y4acTkax C NMOHWXEHHbIM PACCTOSIHUEM S Takme mMyd-
Tbl 6bInM 6bl fanblue Apyr OT Apyra;

= npy N>1 paccMoTpeTb BO3MOXHOCTb HE 3a3eMS1ATb 3KPaHbI
B y3nax COMNpsHKEHWUs COCEAHUX LIMKII0B.

JINTEPATYPA

1. Avmtpues M.B. 3azemneHne 3KpaHoB OOHOMA3HbIX CU-
noBbix kabenen 6-500 kB. — CI16.: 3p-Bo MonuTexH. yH-Ta,
2010. - 152 c.

OHEPFOSKCIMEPT m Ne6 — 2016 m

TEOPUA



