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1. O0mme cBeaeHus

Hacrosimue pexomeHaanuu pa3paboTaHbl Uisi 000CHOBaHUS 3PPEKTHBHOCTH MPHUMEHEHHS
pexnoyzepos PBA/TEL nHa ¢.10 «lopums»y IIC «bopucoBka» - ¢.4 «K. meckm» IIC
«ByTBIpKI».

Pexnoyszep PBA/TEL mpeaHa3zHaueH ajisi IpUMEHEHHUS B BO3AYIIHBIX paclpeneTuTeIbHBIX
ceTsiX Tpex(a3HOTO TMEPEeMEHHOT0 TOKa C H30JMPOBAHHOM, KOMIIEHCUPOBAHHOM WU
3a3eMJIEHHON HeuTpanbio yactoroil 50 [', HoMuHanbHBIM HamnpsikeHueM 10 10 kB B kauecte
ABTOMATUYECKOTO MYHKTa CEKIIMOHUPOBAHUSA CETH C OJHUM WJIM HECKOJbKHUMH HCTOYHHKAMU
MMUTaHUS.

PBA/TEL npennazHadeH sl BBITOJHEHUS CIICTYFOIINX (YHKITHI:
— aBTOMAaTHYECKOE OTKIIIOUEHHUE MOBPEKIEHHBIX YUaCTKOB JINHUMY;
— aBTOMaTHuYecKoe NnoBTopHoe BKItoueHue (AIIB);
— aBTOMATHYECKUH BBOJI CETEBOTO pe3epBHOTO nutanus (ABP);
— ONepaTUBHAs MECTHasl U JUCTAHIIMOHHAs peKOH(UTYpaIHsl CeTH;
— CaMOJIMarHOCTHKA;
— HM3MEpEeHHUe MapaMeTpOB PEKUMOB pabOTHI CETH;
— BEJICHUE JKYPHAJIOB ONEPATUBHBIX U ABAPUIHBIX COOBITHI B INHUMY;
— JNHUCTAHIIMOHHOE yNPABJICHHE.

[Tpumenenne pexnoyzepoB PBA/TEL B pacnpenenuTeNbHBIX CETSAX MO3BOJISIET 3HAYUTEIHHO
NOBBICHTh ~ HAJECKHOCTh  DIIEKTPOCHAOKEHHs  moTpeduTeneli W DIIEKTPONPUEMHHKOB,
aBTOMATH3UPOBATh INPOLECCH IOUCKA M JIOKAIW3ALMKM MOBPEKICHUM Ha JIMHUHU, YMEHBIIHTH
3aTpaThl Ha OOCIyKUBAaHHE DJIEKTPUYECKON CETH, ONTUMU3UPOBATh pabOTy AUCIETYEPCKOrO U
OIEpaTUBHOIO IE€PCOHANA, IMOBBICUTH TEXHUYECKHUH YPOBEHb OKCIUIyaTallMd 3JIEKTPUYECKHUX
ceTei W, B KOHEYHOM C4YeTe, CO3JaThb YIpaBIsIEMblE M  aBTOMATU3MPOBaHHbBIC
paclpenesUTeNbHbIE CETH HOBOI'O IIOKOJICHUS.

Pekmoyszep PBA/TEL o6mamaeT cieayomuMy OTINIATETFHBIMA OCOOCHHOCTSIMH:
— OTCYTCTBHE HEOOXOIMMOCTH B 00CITY)KHUBaHUH,
— HHTErpanys B CUCTEMBI IUCIETYEPCKOTO YIIPaBICHHUS,
— crenuanbHble (PyHKIMH PEICHHOM 3alUThl U aBTOMAaTHKY;
— yZ100CTBO M MPOCTOTAa MOHTAXKa HA ONOPHI JIMHUMH;
— BCTpPOEHHass CHCTEeMa M3MEpEHHs TOKOB U HampsiKeHUH ¢ 00eux CTOpOH
KOMMYTAallMOHHOTO MOJYJIS;
— HCIOJb30BaHNE KOMOMHUPOBAHHOM TBEPJON U BO3AYIIHON M30JISALUN B KOHCTPYKIIMU
KOMMYTAallMOHHOTO MOJYJIS;
— HaJIe)KHas cucteMa OecriepeOotHOTO MUTaHMS;
— BEJICHUE JKyPHAJIOB ONIEPATUBHBIX U aBAPUIHBIX COOBITHI B INHUMY;
— MaJible MaccorabapuTHbIE T0Ka3aTelNu;
— BaHJAJI03AIIUIIECHHOCTD.



2. MeTonnka BbI0Opa MeCT YCTAHOBKH PEKJIOy3epPOB (OlleHKa TeXHHYecKoro 3¢gpgexra or
BHE/IPEHUS PEKJIOYy3epOB)

2.1. Kputepum K BbIOOPY MeCT YCTAHOBKH
2.1.1. Dramsl 10 BEIOOPY MECT YCTAHOBKHU PEKIOY3EPOB

[Tpomiecc BbIOOpa MecT ycTaHOBKH pekioy3epoB PBA/TEL B pacmpenenuTenbHBIX CETSIX
MO>KHO pa3JeUTh Ha CIECAYIOIIHAE OCHOBHBIC JTAIIbL.

e OmnpeneneHue Ha3HAYECHUS YCTAHOBKH PEKIIOY3€POB.
e Brpi0op kpuTepHs ONTUMHU3AINH yCTaHOBKH.
e OmnpeneneHue MECT yCTAHOBKHU.

2.1.2. HazHaueHHe yCTaHOBKH PEKIIOY3€pPOB

B namem ClIydan OCHOBHBIM HAa3HAYCHUCM YCTAHOBKH PCKIIOY3CPOB ABJIACTCA «KominuiekcHas
aBTOMATHU3allMs CETW», T.C. YCTAHOBKAa PEKJIOY3epOB C LENbIO MOBBIMICHUAS HAIC)KHOCTH
NIEKTPOCHA0KEHUS BCEX TIOTPEOUTEICH.

2.1.3. Be1Oop KpuTepHs ONTUMH3AINN YCTAHOBKH

KpureprieM onTuMu3anuu BbIOOpa MeCTa YCTAHOBKHM PEKJIOY3€pOB B CETH C IEIIbIO
HOBBIIIEHUS]  HAJEKHOCTH  3JIEKTPOCHAOXKEeHHsT MoTpeOuTeneil  sBiaseTcss MUHUMM3ALUS
COOTBETCTBYIOIIMX TIOKa3aTesleld HAJEeKHOCTH HIIEKTPOCHAOKEHUS CETH TOCie YCTaHOBKH
PEKIIOY3€epOB.

K 1aHHBIM nTOKa3aTessiM HaIe)KHOCTH OTHOCATCS:

e SAIFI — Unnekc cpenHeit 4acTOTHI MOBPEXKICHUH JIMHUHN (OTKI/TON);

WNupekc mokaspiBaeT, Kak YacTo CpPeAHUH MOTPeOMTENb HCHBITHIBACT YCTOMYMBOE
npepbiBaHue (0TKa3) pabOTHI CUCTEMBI B TEUEHHUE IOJa.

e SAIDI — HWupmekc cpeaHed NpPOJOJKUTENBHOCTH NEPEPHIBOB  3JIEKTPOCHAOKEHUS

(ugac/ron).
Wupekc xapakTepusyeT OOIIyI0 CPEIHIOI €XETOTHYIO MPOJA0IKUTEIHHOCTh OTKA30B.

e EUE — Ungaekc cpeqHero HeI0OTITycKa 3MeKTposHepruu (kKBT*u/ron)

2.1.4. OnpeneneHue MECT yCTaHOBKHU

[Ipu ycTaHOBKE PEKIOY3€pOB C IIENbI0 MOBBIIMIEHUS HAJIEKHOCTU AJIEKTPOCHAOKEHHUS BCEX
norpedureneil (MUHUMHU3aLUs MOKa3aTeleld HaJeKHOCTH 3JIEKTPOCHAOKEHUSI CETH) OCHOBHBIM
KpUTEpUEM K BBIOOPY MECT YCTAaHOBKHM PEKJIOY3€pOB SIBJISETCS JIEJCHMS JIMHUMU Ha OTHAEIbHbIC
YUYaCTKH ITyTEM YCTaHOBKH PEKJIOY3€EPOB.

MunumansHoe 3HaueHue nokaszateiss SAIFI qocturaercs nmpu paBHOMEPHOM paclpeaeieHun
PEKII0Y3€epOoB M0 Tpacce JUHUU. DTO O3HAYAET, YTO MPHU BBIOOPE MECT YCTAaHOBKH HEOOXOAUMO
CTPEMUTHCS, UTOOBI BHIMOJIHAIOCH IPUMEPHOE PABEHCTBO.

Ny Ly & congt
Trac

Ni — KoJIM4ecTBO NOTPEOUTENEH MOAKIIOUEHHBIX K Y4aCTKY 1
Li — cymmapHas NpoTsSKEHHOCTh JINHUM € OTHalKaMM Ha y4acTKe 1



[Tpu BBIOOpE MECT YCTAaHOBKM HEOOXOIUMO YUUTBIBATh, YTO NIl BCEro (uaepa pPaBEHCTBO
N, 'Ly moayunTh HE Bcerza BO3MOXHO, TaK KaK TOYKH TOAKIIOUEHHS TOTpeOHuTenen

pacupCaCJICHbI HC PaBHOMCPHO.

2.1.5. Bausuue AIIB Ha moka3arenyd HaIeKHOCTH

Okono 80% mnoBpexIAeHUN B BO3AYLIHBIX PACIPEACIUTENBHBIX CETAX, 110 CBOEH MPHUPOAE
SBJISIFOTCS.  HEYCTOWYMBBIMH, TI03TOMYy IielecooOpaszno mpumensats AlIB. Cratuctuka
MOKa3bIBaeT, 4YTO YycmemHocTh mnepBoro mukina AlIB cokpamjaer ofmiee KOIWYECTBO
oTKIt0ueHui Ha 60%, BTOpoil — gonoaHuTenbHO Ha 20%.

JlenieHTpanu3oBaHHass CHCTEMa CEKIIMOHUpOBaHUs ceTu ¢ mnpumeHenneM PBA/TEL
npeanojaraeT MUHUMalnbHO ofgHokpaTHoe AIIB. Yaie Bcero Ha pekioy3epax peKOMEHAyeTCs
MCIIOJIb30BaTh ABYKpaTHOE, peke TpexkpatHoe AlIB.

B 3aBHUCHMOCTH OT HaJIM4YUS WM OTCYTCTBUS aBTOMATHUKHU MOBTOPHOI'O BKJIIOYEHMS B CETH,
I7ie INIAHUPYETCS] YCTAHOBKA PEKIIOY3€pOB, IPUMEHEHNE JELEHTPAIIN30BAaHHON aBTOMAaTU3alllH C
MHOTOKPAaTHBIM aBTOMaTHYE€CKUM MOBTOPHBIM BKItoueHHeM JuHuM (AIIB) mo3Bosnsier B cpenneM
COKpaTUTh KOJIMYECTBO OTKItoueHni Ha 20% npu ucnosnb3zoBanuu aBykpatHoro AIIB u Ha 25%
— pu TpexkpaTtHoMm AlIB.

2.2. TpeOoBaHNe K YPOBHAM NMOKAa3aTeJsl HAIEKHOCTH

CornacHo uneneil nporpammel «MHHOBamuoHHOro passutus xonauHra MPCK» npu
PEKOHCTPYKIIUH CETe HE0OXOAUMO CTPEMUTHCS K CIEIYIOIIUM IOKa3aTeNsIM HaJle)KHOCTH:

e SAIFI - 2 oTkitoueHus Ha OTPEOUTENS B TOJ;
e SAIDI - 60 MmuryT Ha TOTpEOUTENS B TOJI.



3. [IpensiokeHne MO PEKOHCTPYKIMH (pUIePOB

3.1. Ounenka TeXHHYeCKOro I(peKTa OT BHEIPEHHS PEKI0Y3€POB

CornacHo MeTOMKE K BHIOOPY MECT YCTaHOBKHM PEKJIOY3€pOB, ONMMCAHHOM B paszene 2. Obul
npoBeneH aHanu3 cetd §.10 «opuus» IIC «bopucoska» - ¢.4 «K. neckn» IIC «byTbipkn» ¢
pacueToM TOKa3aTened HaJAEeKHOCTH JJIEKTPOCHAOXKEHHsT M BbIOOpAa MECT YCTAHOBKH
PEKII0Y3€pOB.

[Tpu oueHke mMokasaTesell HaJeKHOCTH CUMTAEM, YTO Ha peKiioy3epax OyIeT yCTaHOBIIEHO
2-x kpatHoe AIIB. B xone aHanu3a OleHUBAIUChH MOKA3ATENN HAACKHOCTH O PEKOHCTPYKIIMHU
CETH H IOCIIE.

[Toka3zaTenu HaeKHOCTH JUJIsl BCEX BapUAHTOB (J0 U MOCHIE PEKOCTPYKLUHI) PACCUNTHIBAIHNCH
B mporpammHoM  kommiekce TELARM, paspabotku  «TaBpuma  DOnextpux». Ilo
IIPEIOCTABJIEHHBIM HCXOIHBIM JIaHHBIM IIPOPHCOBBIBANIACH MaTeMaTHuYecKas MOJENb CETH U
PacCUUTHIBAINCH HEOOXOMMBIC TaHHBIE.

OpHoNMHEHAs cXeMa CEeTH JI0 M TOoCje PEKOHCTPYKIUH H300pakeHa Ha pHCyHKax [-2.
Mecra ycranoBku pekiioy3epoB PBA/TEL BeIOpaHbI Ha CIEAYIOMNX OTIOPAX:

R1 — omopa 288 .10 «I"opute» I[1C «bopucoBkay;

R2 — omopa 88 ¢.4 « XK. neckn» I1C «byTbIpkn»;

R3 —onopa 5 Ha ortnaiike ot onopsl 129 Ha ¢.4 « K. neckn» [1C «byThipkn»;

R4 — onopa 4 ornaiiku ot onopsl 99 ¢.10 «"opuns» I[1C «bopucoBkay;

RS — omopa 206 ¢.6 «JIT3» I1C «bopucoBkay;

R6 — cymectByromuii PBA ycranosien Ha onopax 1446 u 1448 ¢.10 «I"opuwusi» 11C

«bopucoBkay;

3Ha4YeHUsI TOKa3aTeliel Ha/JeKHOCTH B 3aBUCHMOCTH OT BapHaHTa CBEACHBI B Tabmuiy 1.
IToBbIIeHNe Moka3aTeneil HaZle)KHOCTH CPaBHUBAETCS C MTOKA3aTeNsIMU HAJIe)KHOCTU B 0a30BOM
BapuaHTe (JI0 PEKOHCTPYKITUH).

Tabmuma 1. CpaBHEeHHE TTOKa3aTEIeH HAaICKHOCTH.

HanmenoBanme Aptomarm3anus | ¢.10 «["opuisny $.6 «JIT3» b.4 «K. meckm»
napamerpa ceTu I1C «bopucoska» | IIC «bopucoBka» I1C «byThIpKI»

Cpennee uncio hice) 6,48 4,62 4
OTKJIFOYEHUH B CETH
(SAIFI), oTki/ron rmocie 2,04

Cpemmsis 70 7,78 5,35 5.2

IPOIOJKUTEITHHOCH
OTKJIFOUEHUH B CETH - 2.72
(SAIDI), yacos/rox ’
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Puc.2. Cxema ceTu ¢ yCTaHOBIIEHHBIMHU PEKJIOYy3epaMu



3.2. Auroputm padoThl CeTH NMPH BHIOPAHHOM BapUAHTE PEKOHCTPYKIMHU

1. HopmanwHblit pexxum pabotsl (Puc.3):

— Beikimouarenu ¢.10, ¢.6 T1IC «bopucoka» u ¢.4 [1C «byThIpkr» BKIIIOYEHBI;
— pexinoy3sepbl R2, R3, RS, R6 BkitoyeHsl;

— pexnoy3sep R1, R4 otkmntouen.

8 A
s9. 10 4. 4

@ITlilililil@

I1C «bopucosckas

I1C «byTbIpcKas»
38A 10 A 53A 37A

25 A

T s19. 6
O

I1C «bopucosckas

Puc.3 Ilpennaraemasi cxema ceTu

2. AmapwuitHblil pexuM, noBpexaenne Ha ydactke «§.10 I1C «bopucoka» — R6» (puc.4):
— BoIkJtouarens B 514.10 [1C «bopucoBka» OTKII0YAETCSE OT TOKOBBIX 3aLIUT;

—npoxoaut AIIB Beikmouarens B a4.10 [1C «bopucoskay;

Ecnu nmoBpexaeHne He yCTpaHMIIOCh, TO:

— pekinoy3ep R6 oTkimtouaeTcs OT 3alIUThl MUHUMAIBHOTO HAMIPSKCHHUS,

— R1 nepekmtouaer nuranue HenoBpexkaeHHoro yuactka BJI Ha §.4 [1C «byTeipkn.

8
g4. 10 4. 4

®+/.l.l.l.l._@

I1C «bopucockas TIC «byTbipckas»

38A 10 A 53A 37A
25 A

T 4. 6
. e et

I1C «bopucosckas

Puc.4 Ilospexnenue Ha ydactke «¢.10 IIC «bopucoBka» — R6»
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3. ABapuifHBIN pEXHM, MOBPEXKAeHUE Ha yuacTke «R6 — R1» (puc.5):

— pexiioy3ep R6 oTkIIt0ouaeTcst OT TOKOBBIX 3allUT;

—npoxoaut AIIB pexnoysepa R6;

Ecnu noBpexxaeHue He yCTpaHUIIOCh, TO:

— R1 nepekmtouaer nuranue HenoBpexaeHHOro yuactka BJI Ha ¢.4 [IC «byThipkny;
— R1 oTkirouaercst OT TOKOBBIX 3aIlUT.

8 A
s9. 10 4. 4

~— .gﬁ.i.i.i.—@

I1C «ByTbIpcKas»

I1C «bopucosckas

38A 10A 53A 37A
25A

T 4. 6
—

I1C «bopucosckas

Puc.5 IoBpexnenue Ha yuactke «R6 — R1»

4. ABapuiiHblil pexxuM, IoBpexaeHne Ha yyacTke «R1 — R2» (puc.6):

— pexioy3ep R2 oTkitouaeTcst OT TOKOBBIX 3aIlUT;

— R1 mepexmovaer nutanue HenoBpexaeHHoro yaactka BJI Ha ¢.10 I[1C «bopucoBkay;
— R1 oTkiro4aercst OT TOKOBBIX 3aIIUT.

8 A
g4, 10 a4 4

@lTlil?lilil@

T1C «byTbIpckas»

I1C «bopucosckas

38A 10 A 53A 37A
25A

T 4. 6
O

[1C «bopucoBckas

Puc.6 IloBpexaenue Ha yuyactke «R1 — R2»
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5. ABapuiiHBIN peXHUM, MOBpeXAeHUE Ha yuacTke «R2 — R3» (puc.7):

— pexiioy3ep R3 oTkitouaeTcst OT TOKOBBIX 3allUT;

—npoxoaut AIIB pexnoysepa R3;

Ecnu noBpexxaeHue He yCTpaHUIIOCh, TO:

— R1 nepekmtouaer nuranue HenoBpexaeHHoro yuactka BJI Ha ¢.10 IIC «bopucoBkay;
— R2 oTkitoyaercs OT TOKOBBIX 3alIHT.

8 A
s9. 10 4. 4

(o w m
1 .l.l.\V.l._@

I1C «bopucosckas TIC «ByTbIpckas»

38A 10A 53A 37A
25A

T 4. 6
—

I1C «bopucosckas

Puc.7 IloBpexnenue Ha yuactke «R2 — R3»

6. ABapuiiHblil pexxum, noBpexaeHue Ha yyactke «§.4 IIC «byteipkn» — R3» (puc.8):
— BbIKit04YatTesnpb 94.4 [1C «byThIpKW» OTKIIOYAETCS OT TOKOBBIX 3AIIIMT;

— npoxoaut AIIB Beikmtouatens 4. 4 11C «byTeipku»;

Ecnu noBpexeHue He yCTpaHWIOCh, TO:

— pexiioy3ep R3 oTkirouaeTcs OT 3alMThl MUHUMAJILHOTO HAIPSKEHMUS,;

— R1 mepexmovaer nutanue HenoBpexaeHHoro yaactka BJI Ha ¢.10 ITC «bopucoBkay.
8

] E-E B

Ic «Bopnconacxaﬂ I1C «byTbIpcKas»

38A 10A 53A 37A
25 A

T 519, 6
-

I1C «bopucosckas

Puc.8 IToBpexxnenne Ha yyactke «¢.4 [1C «byTeipkm» — R3»
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7. ABapuiHBIA PEXHUM, MOBpEXKAeHUE Ha yuacTke «R4 — R5» (puc.9):

—pekiioy3ep RS oTkiro4aeTcss OT TOKOBBIX 3allUT;

—npoxoaut AIIB pexnoysepa R5;

Ecnu noBpexxaeHue He yCTpaHUIIOCh, TO:

— R4 nepexmtouaer nuranue HenoBpexxaeHHoro yuactka BJI Ha ¢.10 IIC «bopucoskay;
— R4 oTkirouaeTcst OT TOKOBBIX 3aIlUT.

4. 4

Tlilililil@

TIC «byTbIpckas»

26 A

L

I1C «bopucosckas
Puc.9 IloBpexaenue Ha yuactke «R4 — R5»

8. ABapwifHbII pexuM, MOBpexkaeHUE Ha yuacTke «§.6 I1C «bopucoska» — R5» (puc.10):
— BbIKIItoUarens 4.6 [1C «boprcoBkay OTKIIFOUAETCA OT TOKOBBIX 3aILUT;
—npoxoaut AIIB Beikmtouatens a4.6 I1C «bopucoBkay;
Ecnu noBpexaeHne He yCTpaHUIOCh, TO:
— pekioy3sep RS oTkimrodaeTcs OT 3alUThl MUHUMAIIBHOTO HAIIPSKEHHUS;

— R4 nepexiouaet nuranue HemoBpexkaeHHoro yuactka BJI Ha ¢.10 TIC «bopucoBkay.

8 A
T 4. 4

.i.i.i.i._@

I1C «byTbIpcKas»

o

[1C «bopucosckas

38A 10A 53A 37A
25 A

= s

I1C «bopucosckas

Puc.10 IloBpexnenue Ha yuactke «(}.6 I[1C «bopucoka» — R5»



