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Baam uHb N°

[lodn. v dama

1 06wme AaHHbIe.
ANeKTPOTEXHNYECKMIA pacyeT BbINONMHEH ans obbekTta "PekoHcTpykums KIT 10 kB TI1-628 - TI1-681
r. benropog".
[poeKkToM NpeaycMOTPEHO:
- Ctpoutenbctao asyx Kil 10 kB TM-628 - T1-681 (kab. A, kab. b)

2. Pacyet K11 10 kB
2.1 Pacyet ceyenns KIT 10 kB B1 (kab. A), B2 (kab. b)

PacyeTHbI TOK NMUHUM B HOPMarbHOM Pexume
Smax

Ip = :
V3 Unom
roe: S~ MakcManbHas nepefasaemas MOLLHOCTb, KBA

UHOM-HOMUHaNBHOE HanpshxeHne NN, kB
S 283 163 A

|, = =

P /3 UHom  /3*10
CeueHne kabens npoekTupyemon KJl
_ Ivax

o

. J 2
rae jH - INOTHOCTb ToKa, A/MM .
163

F=dg=1019 MM’

CornacHo T3 Ha MNP npuHumaem kabenb cevernem 150 MM ¢ ANUTENbHLIM A0NYCTUMbIM TOKOM
C Y4eTOM pearbHbIX YCIIOBUI ero NPOKNaaKku COCTaBuT:

ln' = k1*k2*k3*In,
roe 1o-gonycTuMbIN OSINTENbHBIN TOK, A;
K1-nonpaBoYHbIA KO3 MULNEHT HA AEUCTBUTENBHYIO TEMNEPATYPY OKPYXatoLLen cpeabl;
K2-NONpaBOYHbIA KOIPPULMEHT Ans ry6buHbI Npoknagku uHon yem 0,8 m;
k3-NONPaBOYHBINA KOIPPULMEHT ANS rpynn TpexdasHbIX Liener OAHOXUNbHLIX kabenen
MPONOXEHHbIX HENOCPEACTBEHHO B FPYHTE.

lo =322 A - gna 3xAnBMy-1x150/50

ln' = 1%1%0,9*322 = 289,8 A

2.2. TpoBepka no AonycTUMOMY Harpesy

BribpaHHoe ceuenne KIT 10 kB 4omkHO COOTBETCTBOBATbL CMEAYIOLLEMY YCOBUIO:

ln > [Hom
roe |g-monycTumbli AnNUTENbHBI TOK Kabens ¢ y4eToOM peanbHbIX YCOBUA ero npoknagku, A.

60,8 <289,8 A

F
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/HB. Ne noan.

2.3. Bbibop ceyenus akpaHa kabens

CeyeHne akpaHa AOMKHO COOTBETCTBOBATL TOKaM KOPOTKOrO 3aMblkaHus Ik M ANUTENbHOCTM tK uX
NpoTeKaHus.

Mpu BbIBOPE CeveHuns akpaHa Fa cregyeT UCcnomnb3oBaTh 3aBUCUMOCTb CeYeHUs F3 0T BeNUYMHbI
OJHOCEKYHOHOrO TOKa KOPOTKOro 3aMblkaHus Ik, koTopasi onpeaensieTcst BblpaxeHuem:

Fa > %*W,

roe  Fa-ceveHue akpaHa, MM?,

|K-TOK KOPOTKOrO 3aMblkaHus, KA,

A3-k03ath(HMLMEHT NPONOPLIMOHANBHOCTY, 3aBUCALLMIA OT KOHCTPYKLMW Kabens u NCnonb30BaHHbIX
B €r0 KOHCTPYKLMW MaTepmaros (TUNOBOE 3HaYeHe Ans MeaHbIX 3kpaHoB coctasnseT Aa = 0,2
KA/MMZ),

tk-BpeMsi CyLLLECTBOBAHMS KOPOTKOrO 3aMblkaHns (MpuHumaeM tk=1 ¢, Bpems cpabatbiBaHns MT3
BbIKMouaTens otxoasien nuHun MC benropog-110)

[ns knacca HanpsxeHust ceth 10 KB 1 n3011poBaHHOM U KOMMEHCUPOBAHHOW HEUTPANK TOK,
KOTOPbIN UCNONb3YeTCs Ans Belbopa ceveHns akpaHa, onpeaenseTcs no gopmyne:
lk=0,87 * Ik(3),
roe [k(3)-Tok Tpexda3HOro KOpOTKOro 3amMblkaHus CETH, KA.

Ecnu Tok KOpOTKOro 3amblkaHs Npu NOBPEXAEHWM U30nsLnM BONM3K OT Havana kabens
OTNMYAETCA OT TOKa NpU NOBPEXAEHUM M30NsLMKM BONU3K OT KOHLA kabens, To UCNoMb3yioT
HaubonbLUee 13 ABYX 3Ha4EHMIA TOKa.

[Ins kabens B1, B2:

MakcumanbHoe 3HaueHme Toka 3-X (ha3Horo k3 B Ha4amne fIMHUM COCTaBNSET:
k(3)= 10,531 KA,

lk=0,87 * 10,531 = 9,162 KA.

CeyeHue akpaHa NpoeKTMpyemMoro kabens

Fa > %ﬁ =458

Fo > 458 um’.
MNpuHumaem Fa = 50 Mm’
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/HB. Ne noan.

2.4 Pacyert 3awwmtbl 0T nepeHanpsikeruns KI1 10 kB
MNynbCHble HanpsikeHus (rpo30Bble N KOMMYTALMOHHBIE), BO3HUKAOLLME Ha U30NALMY

"Xuna-aKpaH", nepeaarTcs Ha 060noyKy kabens v B page cryyaes MOryT NPeACTaBNATb ANS Hee
CEPbE3HYI0 ONaCHOCTb.

MCTOYHMKaMM MMNYMbCHBIX HANPSHKEHWUA ABNSKOTCS M BO3LEACTBUS MOSTHW Ha BO3AYLLUHbIE NUHIK
(PacnonoxXeHHbIE B ANEKTPUYECKM CBS3AHHOW C kKabenem ceTu), 1 KoMMyTaLum
BbIKIIOYATENAMM NO KOHLaM kabensi.

OCHOBHbIM annapaToM A 3aluTbl U30nALMM 0BOPYL0BAHNS OT UMMYNbCHBIX NEPeHaNPSKEHA B
HacTosILLee BPeMS SBMSETCS OrpaHNYUTENb NepeHanpsikeHnit HennHeHblin (ONH).

ana K 10 kB B1 (kab. A) ans KN 10 kB B2 (kab. b)
A A
B B ]

371-681 m 3TM-628 3624 Eh 3TM-681

Puc.1 3asemneHune akpaHoB rpynmbl 13 Tpex ofHOgasHbIX kabenew ¢ OLHON CTOPOHI.

[ns 3awuTbl 060104KK 0fHOMA3HbIX kabener npuMeHsioTes cneumansHele OMNH, ycTaHaBnBaemble B
He3a3eMMeHHbIX KOHLLaX 3KPaHOB W B y3nax TPaHCMo3uLum.

OcHoBHbIMK XapakTepucTukamu OMNMH sBnsioTCs ero Hanbonbluee paboyee HanpsikeHne UHMO 1
aHeproemkocTb Wya. Apyrue xapaktepuctuku OlMH, kak npaBuno, MMEtoT BTOPOCTENEHHOE 3HAYEHNE.

Hanbonbluee (anutensHo gonyctumoe paboyee Hanpskenue OfMH, kB - Hanbonbluee aencTaytoLlee
3HaYeHe HanpsKeHUs NPOMBILLNEHHON YacToThl UHMO, KOTOPOE HEOrPaHNYEHHO LONTO MOXET BbITh
npunoxeHo k OIMH (npu HanpsxeHnn 6oMbLLEM, 4TO MOXET NPUBECTM K NEPErPeBy N NOBPEXAEHNHO
annapara).

YaenbHas nornowaemas sHeprus (dHeproeMkocTb), KIk/kB - nornowaemas orpaHuyntenem 6e3
nospexaeHns aHeprim Wya. ogHOro MMAynbea, OTHECEHHas K HaubonbLieMy paboyemy HanpskeHnto OIMH,
nonyyeHHas B npovecce uenbitaHuit OMNH npsmoyronbHbIMK MMAybcamm Toka gantensbHocTbio 2000 MKC,
ucnonbayemas ans knaccudukaumm OMNMH n xapaktepusytowlas ero cnocobHOCTb paccenBaTb JHEPTUD
nepeHanpsKeHnN.

XapakTepucTUKL OrpaHUYMTENS NepeHanpsKeHNs, NpeaHasHaYeHHOro 419 3alLmuThl M30NALMN SKpaHa
kabens, AOMKHbI BbIOMPATLCS UCXOAS M3 ABYX OCHOBHBIX KPUTEPUEB:

- 0becneyeHnst HagexHOM 3aLLUTbl M30NALMN 3KpaHa (06OMOYKI) NPK FPO30BLIX U KOMMYTALMOHHBIX
nepeHanpskeHum;

- 0becneyeHmns HagexHol pabotbl camoro OfMH B yCTaHOBMBLLMXCS 1 KBA3WYCTAHOBUBLUMXCS PEXUMaX,
T.€. COOTBETCTBEHHO B HOPMAnbHOM PEXUME U PN KOPOTKMX 3aMblKaHUS B CETH.

Bribop OIMH yao6HO Npon3BoanTL B CREAYHOLLENA NOCNea0BaTeNbHOCTY:

- peaBapuTenbHoe onpeaenexne UHNo;
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/HB. Ne noan.

- npoBepka Toro, 4to OIMH ¢ BbibpaHHEIM UHMO UMeeT ocTatoleecs Hanpsxerre U8/20 U30/60,
NO3BOMSIOLLME B NMONHON Mepe 06ecneumnTb 3awuTy 060NoUKY;

- onpegenexue aHeprn W, koTopast B XyaLLem cnyyae MoxeT BblaenuTses B OTMH ¢ BbibpaHHbIM UHMO, 1
Bbluncnerune aHeproemkocti Wya.=W/UHno.

Onpeaenenue paboyero HanpskeHus OMH.
Beibop UHno HasupyeTcs Ha pesynbTaTtax pacyeToB HanpsikeHUs NPOMBILLNEHHON YacToTbl Ua
9KpaHe OTHOCUTENBHO 3emnu B MecTe ycTaHoBki OTMH (Ha 3a3eMNeHHOM KOHLE 3kpaHa uimn B y3ne
TpaHcnoauuyum). Onpegenstowmum sBnseTcs HanpsikeHre Ua npy BHELLHWX N0 OTHOLLEHWO K kabento

KOPOTKUX 3aMblKaHNAX B CETH.

Unno > o
Ku-B(T)

roe KH-8(T) - TnoBas xapakTepucTuka "HanpsikeHne-BpemMs” B OTHOCUTENbHbIX eanHuLax UHno
paboyero HanpskeHus OMH (cm. Tabn.7)

AnuTtensHocTb T NPUROXEHNS [onyctumas kpaTHoCTb KH-B(T) npeBbiLeHns
MOBbILLIEHHOTO HANPSKEHNS HanpshkeHus Ha OTH. He MeHee
01¢ 140
1c 134
10¢ 130
100 ¢ 123
1200 ¢ 115
3600 ¢ 110

Ecnm npuHsatb T=1¢ (T=1c - Bpems CyLLeCTBOBaHWS KOPOTKOrO 3aMblkaH!s B pacyeTax TepMUYeCKoi
CTOWMKOCTM 3KpaHOB), TO HaubonbLuee paboyee HanpseHune akpaHHoro OMMH fomKHO yaoBNETBOPSATL
cregytoLlemy HepaBeHCTBY

Uho > U3
HMO 135
Mockonbky BbIOOp cnocoba 3a3eMneHuns akpaHa 0CHOBaH Ha obecneyeHun HepaseHcTaa Ua < U3,

rae Ua=5kB, To yHuBepcanbHbIM 41151 BCex kabenbHbIX MMHUA MOXHO cunTaTh OMH, uMetoLwmii paboyee
HanpsXeHne

5
UHno > 135 ~ 3,7 kB.
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/HB. Ne noan.

2.5 lMpoBepka 3awuTHLIX Xxapaktepuctuk OMNMH

OlMH ¢ pabounm HanpsikeHeM UHMO 6yaeT MMETb OCTAIOLLEECS HANPSKEHNE B PEXIME FPO30BLIX 1
KOMMYTaLMOHHBIX nepeHanpsixeHuit U8/20 n U30/60. Cesasb ocTatowmxcs Hanpsxeruin U8/20 n U30/60 u
Hanpsxxenus UHNo cregytowas:

Us/zoz(ﬁ*UHno)*Ks/zo
Uso/eoz(ﬁ*UHno)*Kao/eo

roe K8/20 1 K30/60 - cooTBETCTBEHHO KPAaTHOCTW OrpaHYEHUs rPO30BbIX 1 KOMMYTALMOHHbIX
nepeHanpsXeHni, kotopele Ans cospemerHbix OMH, kak npasuno, 6rmsku k K8/20=2,1 1 K30/60 =1,9.
Ecnun Hanpsxenns U8/20 1 U30/60 ¢ 3anacom MeHbLLe MMMYNbCHOM MPOYHOCTI 0B0N0YKM kabens npu
nepeHanpskeHnsx, To Beibop OMNMH npousseaeH npasumbHo. Ecnn Hanpsikerre U8/20 unn U30/60 Bhiwe
MMNYNbCHOW NPOYHOCTI 0B0M0YKM, TO HeobxoauMo ucnonb3osatb OMMH ¢ Bonee HU3kuM 3HayeHnem UHNo,
YTO OKa3bIBAETCH BO3MOXHBIM 3a CHET CHIKEHWUS BO3AENCTBYHOLWMX Ha ONMH HanpskeHU NpOMbILLTIEHHOW
yacTtoTbl U3, gocTuraemoro yeennyeHmem ynucna K oaHOCTOPOHHE 3a3eMIEHHbIX CEKLMIA dKpaHa Wiu
yBennyeHnem yucna N LMKMIoB TpaHCno3uuyui.

Mponssogutenu kabenei B OMbLMHCTBE CyvaeB He Aal0T MHAOPMALMN O MPOYHOCTY U3ONSALNM
9KpaHa (060noukm kabens), HasblBast LWL BKB - NOCTOSHHOE HaNPSKEHWE, KOTOPLIM OHA UCMbITHIBAETCS
nepen BBOLOM kabens B akcnnyaTaumio. JInlb B katanore 0AHON 13 (OMPM YAanoch HalTW CreayHoLLyo
BaXHY0 MHOPMALMIO:

- IMNYNbCHOE NPOBUBHOE HanpsKeHne 4 060nouKkmM 75 KB;
- IONYCTUMOE UMNYNbCHOE HanpsikeHne ans obonoyku 40 kB.

MoactasuB B BbipaxeHne U8/20=( 2 UHno) - K8/20 n3sectHble undpbl U8/20=40kB n K8/20=2,1kB,
Hargem UHno=13,5kB. HbIMK crioBamu, npuemnemyio 3aluTy u3onsaumm akpaHa ot UMMYbCHbIX
nepeHanpsixeHnin obecneunn 6l aaxe OMNMH ¢ 4ocTaTOYHO BLICOKUM pabounm HanpsikeHuem 13,5 kB.

WTaK, ¢ TOYKN 3peHust 3alwuTbl OT NepeHanpsikeHuin TpebosaHus k pabouemy Hanpspkerunio OMNMH
cnegyrowme 3,7 < Unno < 13,5 kB. BugHo, 4to Ans akpaHoB 0AHO(a3sHbIX kabenen MOXHO UCNoNb30BaTh
CTaHAapTHbIE BbiNyckaemMble NpoMbilieHHoCTbI0 ONMH knacca 6 unv 10kB, ogHako npuopuTeT Hago
otgasatb OlMH 6kB, Tak kak oHW Bonee KOMNaKTHbI W rNy6Xe OrpaHUYMBAIOT NEPEHANPSIKEHNS.
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/HB. Ne noan.

T

| "

|

T omprssbiiwm
2=npu a2 m
3-npus=08m

100 150

Puc.1 Tok B akpaHe oaHO(a3Horo kabens no CpaBHEHNHO C TOKOM B Xune (B CUMMETPUYHOM
pexXume) B 3aBUCMMOCTM OT CeYEHMs dKpaHa F3 1 paccTosHua s Mexay kabensmu (Mexay LieHTpamu)
coceaHux das. Ceuenne xunbl Fx=185, akpaH 3a3emneH B 0boux koHLax kabens.

[pn cevermsX Xunbl, OTAUYHBIX OT Fx=185 Mm?, cooTHoLeHue 13/hx cornacHo pacyeTam,
M3MEHSIETCA HE3HAYNTENBHO.

2
Fyo MM

500 750 1000 1250 1500

Puc2. HanpsikeHue Ha akpaHe ogHodasHoro kabens (B CUMMETPUYHOM PEXUME) B 3aBUCHMOCTY OT
CeYEHUs Xnnbl FX 1 paccTosHus S Mexay kabensamu (Mexay LeHTpamu) coceqHnx as. HanpsikeHue
[1aHo B pacyeTte Ha anuHy kabens 1000 m 1 Tok B xune 1000 A. Ceyenne akpaHa Fa ntoboe, akpaH
3a3eMreH TONbKO B OAHOM KOHLE kabens.

HanpsikeHue Ha akpaHe B Criyyae, Koraa OH 3a3eMeH TOMbKO B OAHOM 13 KOHLIOB, MOXHO
onpeaenuTb Ha OCHOBE AaHHBIX PUC.1 C UCMONb30BAHUEM BbipaXEHNS:
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Lk

Ua=Ua -

1000

[Ins kabens B1, B2:

Fx=150 MM2, $=0,1m, no puc.2 nonyyum Ua =180 B. [inuHa kabens Lk=607m. PesynbTarhl

pacyeToB CBeAEM B TabnmLy:

PaccmatpuBaemblit pexum

Bennunna HanpsxeHWa Ha aKkpaHe

flonyctumas BenuumnHa
HanpsIXeHNs Ha akpaHe

HopmarnbHbIi pexum
=163 A

g 183807 _
Us=180 1000 1000—17,88

Ua.jon1=24 B

Baam uHb N°

[lodn. v dama

/HB. Ne noan.

TpexdasHoe kopoTkoe
g+ 10831, 607 _ ]
3aMbIKaHNe B CETH Us=180 1000 1000—1150 B Ua.non2=5000 B

[k3=10,531 kA

Ecnu ans kabens BO3MOXHO NPOHUKHOBEHWE YENOBEKA K HE3a3EMITEHHOMY KOHLYY 9KpaHa, TO B
Ka4yecTBe AONYCTUMOrO HaNPSKEHUS Ha aKpaHe He0OX0AUMO NPUHATL TO HAaNPSKEHUE, KOTOPOe
0TBEYaeT HopMam 6e30nacHoOCTY.

Ecnu ans kabens UCKMoYeHO NPOHUKHOBEHNE YenoBeKa K aKpaHy, TO B Ka4ecTBe 40MyCTUMOro
HanNPSHKEHNS Ha 3KpaHe HeobXoaUMO NPUHATL TO HANPSKEHUE, KOTOPOE OTBEYAET NPOYHOCTI U30NALMK
akpaHa, T.e. BO BCEX pexnmax kabens, UMEIOLLEro He3a3eMneHHbI KOHEL, aKkpaHa, JOMKHO BbINOMHSATHCS
ycnosue Ua < Ua.gon2
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3. PacyeT TOKOB K.3. Ha cTopoHe 10 kB
3.1 VcxoaHble JaHHble
- Tok TpexcasHoro k.3. Ha 1, 2, 3, 4 c.w. 10 kB MNC 110/10 y6osoe (MakcumanbHbIn pexim) -
12,35 kA
- Tok TpexdasHoro k.3. Ha 1, 2, 3, 4 c.w. 10 kB MC 110/10 [ybosoe (MUHUMAMBHBIA PEXUM) -
8,23 KA

3.2 PacyeT TOKOB KOPOTKOTO 3aMblKaHUS:
ConpoTuUBEHNe CUCTEMbBI B MaKCUMarbHOM PexuMe:
X _ UHOM _ 10
o ﬁ*l(K.sa).max ﬁ*12’35
ConpoTMBIEHNE CUCTEMbI B MUHUMATBHOM PEXUME:
Usou _ 10

XC-mi“= ﬁ*lfs).min ) ﬁ*8’23

=0,468 Om

=0,702 Om

Conpotuenenue KI1 10 kB onpegensem no cnegytollen opmyne:

AKTWBHOE COMPOTUBNEHME NNHUK
Ro
R=—"
n
roe: R - aktueHoe conpotuenenue J13M;
L - AnuHa nuHum.

N - KON-BO NapannenbHbIX kabenbHbIX NIMHWA.

PeakTuBHOE CONPOTUBNEHIUE NUHNK:
Xo
X=—"*
n
roe  Xo - peakTUBHOE CONPOTUBIIEHME
3HayeHus ceoaum B Tabnuuy 3.1, 3.2

Tabn. 3.1 3Havenue conpotunenuni KI1 10 kB ans touku K10-1, K10-2

Baam uHb N°

Hau.

Koneu,

[nuHa
yyacTka,
KM

Mapka
npoBoAa,
kabens

PY 10 kB INC fy6osoe

PN-48

1,1

2xABJT 3x240

PM-48

TN-681

0,54

ABJT 3x150

[lodn. v dama

Tabn. 3.2 3nHauenue conpotusnenuii KIT 10 kB ans toukm K10-3, K10-4

Hav.

KoHel

[nuHa
yyacTka,
KM

Mapka
npoBoaa,
kabens

PY 10 kB MNC Llybosoe,
2 C.lu.

2,737

2xABI1 3x240

/HB. Ne noan.

PN-36

0,29

ABJ1 3x150
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ToK Tpex@a3Horo 3amblkaH1s B MakCUMarnbHOM pexuMe onpegensem no gopmyne:

|(3) _ UHOM
K10 max ™~ . [ o 2
\/g Xxmax+2rmax

ToK TpexasHoro 3amblkaHis B MUHUMAIbHOM pexume onpegensiema no opmyre:

I(3) - UHOM
K10 min . [ 9 2
\/§ XXminﬂrmin
Tok ,D,Bde)GSHOFO KOPOTKOro 3aMblkaHWA B MakcimarbHOM pexume onpenensaem no
(hopmyne:
(2) _ﬁ*lm

lto max~ 9 K10 max

Tok AByX(ha3HOro KOPOTKOTO 3aMblkaH!st B MUHUMANbHOM pexume onpeaensiem no
(hopmyne:

@ ﬁ *|(3)

IK10 min_T K10 min

Tabn. 3.3 3HayeHns TokoB K.3.4ns Toukn K10-1, K10-2

lk3max,
KA

lk3min,
KA

lk2max,

10,531

1474

9,109

Tabn. 3.4 3HayeHns TokoB K.3.4ns Toukn K10-3, K10-4

lk3max,
KA

Ik3min,
KA

lk2max,

Baam uHb N°

[lodn. v dama

/HB. Ne noan.
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