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1. Henn npakTU4ecKNX 3aHATHH

1. [IppumeHeHne 3HaHUM, TOJYYEHHBIX U3 KypCOB «DJIEKTPOOOOPYI0BaHUE UC-
TOYHUKOB SHEPIUH, DJIEKTPUUECKUX CETEN M MPOMBILLICHHBIX MPEaNnpuaTHin, «Ka-
YECTBO JJIEKTPUYECKON 3HEeprum», «PeneiiHas 3amura U aBTOMAaTHKa» U «DIEKTPO-
cHaOXXeHHe moTpeduteneit u pexumbly, «MHGOpPMAIIMOHHBIE TEXHOJIOTHH B HAYYHO-
MCCIIEN0BATEIILCKON U MPAKTUYECKOU JAEITEIIbHOCTHY, «MaTeMaTu4ecKkoe MOAEIUPO-
BAaHME TEXHUYECKHUX cUCTeM» U «[IprMeHeHne NCKyCCTBEHHOIO MHTEIUIEKTA B DJIEK-
TPOHEPTETUKE» B MPOLIECCE MOTYUYEHUSI HOBBIX HABBIKOB M 3aKPEIUICHUS MPOWIECH-
HOTO MaTepuaa.

2. V3y4enne BUI0B, IPUHIIMIIOB pa0OThl U XapaKTEPUCTUK HHTEIIICKTYaTbHBIX
TEXHUYECKUX YCTPOMCTB ISl MOBBIIIEHUS HAJIEXKHOCTH JIEKTPOCHAOKEHUS TOTPeOu-
TEJEN.

3. Pa3Butue cnocoOHOCTEH K BbIOOPY MHTEIEKTYyaJIbHBIX TEXHUYECKUX YCT-
POMCTB AJi MOBBIIEHUS HAJAEKHOCTU AIEKTPOCHAOXKEHUSI MOTpeOuTesnel, BbIMoIHe-
HUE HEOOXOIUMBIX pacyeTOB U OOOCHOBAHUE MPE/IaraeéMbIX pelICHUH.

4. Pa3BuTHe ciocOOHOCTEN MPUMEHEHUS] HOPMATUBHO-TEXHUYECKON TOKYMEH-
TallMy JJIs1 BBITIOJHEHUS PAcUue€TOB M OOOCHOBAHMS MPEJIaraeMbIX PEIIeHU Mo Mpu-
MEHEHUIO MHTEJUIEKTYAJIbHBIX TEXHUYECKUX YCTPOMCTB JJIsl TOBBILICHUS HAJAEKHOCTH
ANEKTPOCHA0KEHUS TOTPEOUTENEH.

5. Pa3BuTHe crocoOHOCTH 00pabaThiBaTh pe3yibTaThl pacueTa U 00OCHOBAHUS
NPUMEHEHUS! UHTEIJIEKTYaIbHBIX TEXHUYECKUX YCTPOUCTB, (DOPMYIUPOBATH BHIBOIBI
Ha OCHOBE aHAJIN3a MOJIyYEHHBIX PE3yJIbTaTOB.

6. Ilomydyenune mpakTUYECKHX HABBIKOB O(OpPMIICHHUS pe3yJIbTAaTOB pacyeTa
¥ 000CHOBaHUSI MPUMEHEHUSI WHTEJUIEKTYaJIbHBIX TEXHUYECKUX YCTPOMCTB ISl TO-

BBIIICHUS HAJEKHOCTHU IEKTPOCHAOKEHUS TOTPEOUTENEH.



2. TpedoBanus kK 0OpMJICHHIO OTYETOB

2.1. Ot4ersl AOMKHBI OBITH O(OPMIICHBI B NIEYATHOM BHJE HA JUCTax (popma-
ta A4, mpudt Times New Roman 14, mexaycrpounsiit uarepsan 1,5. [losicauTtens-
Hasl 3aIIMCKa JOJKHA COJIEPKaTh:

— BapHaHT 3aJjaHusl C UCXOJHBIMU JAHHBIMU;

— CTPYKTYPHYIO CXEMY JIEKTPUUECKOU CETH;

— onucaHue 0a30BOr0 BApUAHTA CXEMBI dJIEKTPOCHAOKEHNUS,

— ONMCAaHME MPEIAraéMoro TEXHUYECKOr0 pEeIEHUS;

— pacyer nokasaresiei HaJJe)KHOCTH;

— pacuer OTHOCUTEIbHBIX U SKOHOMUYECKUX MOKa3aTeseH;

— aHaJIU3 MOJIyYEHHBIX PE3yJIbTaTOB;

— 3aKJIIIOYCHHUC.

3. TeopeTuueckasi 4acTh

3.1. BakyyMHBIi peKJIOy3ep — HHTEJLUIEKTYaJIbHOE CPeCTBO

yIpaBJIeHUSs] PeKUMAMU CUCTEM IJIEKTPOCHAOKEHU

Pexnoyzep [1] siBisieTCSt MHTEIEKTYalbHBIM CPEJICTBOM YIIPABIICHUS PEKU-
MaMU JJIEKTPUUECKUX ceTel TpexdaszHoro mepemeHHoro toka yactotour 50(60) I'm
HOMUHaJIbHBIM HanpsikeHueMm 10(6) kB ¢ 1t00biM pexumoM paboTel HelTpanu. Oc-
HOBHBIMU (DYHKIIUSIMH PEKIIOy3epa SIBISIOTCS:

— aBTOMATUYECKOE OTKIIIOUEHHE MOBPEKACHHBIX YUYACTKOB JIMHUU;

— aBTOMaTH4ecKoe MoBTopHOE BKitoUeHue (AIIB);

— aBTOMATUYECKHI BBOJ| CETEBOT0 pe3epBHOro nutanus (ABP);

— olrepaTyUBHAs MECTHAs M IUCTAHIIMOHHAA PEKOH(UTypalIHsl CETH;

— CaMOJIMarHOCTHKA;

— U3MEpEeHHe TTapaMeTPOB PEKUMOB pabOTHI CETH;

— BEJICHUE )KYPHAJIOB ONIEPATUBHBIX U ABAPUMHBIX COOBITHI B JIMHUU;

— AUCTAHIIMOHHOC YIIPaBJICHUC.



[IpumeHeHne KOMILUIEKTAMU pPeKiIoy3epa ¢ (QyHKIMEH KOMMEpPYECKOro ydera
[03BOJIsIET 00€ecIeunBaTh PEUICHUE 3a7a4d y4eTa IEKTPOIHEPIHUH HETOCPEICTBEHHO
Ha IpaHulie 0aIaHCOBOrO pa3rpaHUYCHHUS.

Pekinoysep o0naaeT cieayomuMu OTINYUTEIbHBIMA OCOOCHHOCTSIMHU:

— OTCYTCTBHE HEOOXOIUMOCTH B 00CITYKUBAHUY;

— MHTETpalys B CUCTEMBI JUCIIETYEPCKOTO YIIPABICHUS;

— creuuagbHble QYHKUIUU peaeiiHON 3alUThl 1 aBTOMATUKU;

— yZ100CTBO U MPOCTOTAa MOHTAXKA HA OMOPHI JIMHUK;

— BCTPOEHHAs! CUCTEMA U3MEPEHUSI TOKOB M HAIPSLKEHHUI ¢ 00€HX CTOPOH KOM-
MYTalMOHHOI'O MOJYJIS;

— HUCTMOJIb30BAHNE KOMOMHUPOBAHHOW TBEPAON U BO3IYIIHOM M30JIALIMHA B KOH-
CTPYKLIUA KOMMYTALlHOHHOI'O MOJYJIS;

— HaJieXHas cucteMa o6ecrepeOOiHOro NUTaHus;

— BEJICHUE )KYPHAJIOB OIEPATUBHBIX U ABAPUNHBIX COOBITUI B JINHUU;

— MaJlble MaccorabapuTHbIE MOKa3aTeNH;

— 3aIIUIIEHHOCTh OT BHEIIIHUX BO3JICHCTBUU.

KOHCTpYKTMBHO BakyyMHBI pekioy3ep (Ha NpuMepe pekioy3epa MapKu
PBA/TEL) cocToWT W3 TpeX OCHOBHBIX JJIEMEHTOB: KOMMYTAIIMOHHOI'O MOAYJIS Ce-
pun OSM/TEL, koTopblil ympaBiseTcss MOCpPEeACTBOM IKada yHpaBlICHUS CEpPHUH
RC/TEL ¢ MUKpPOTIPOIIECCOPHOM PENICMHON 3allIUTON U aBTOMATUKOW. Mex 1y coOoit
oHM cBs3aHbl coeuHuTenbHbIM Kabenem CC/TEL (puc. 3.1).

Jlnis HacTpoiiku mapaMeTpoB mkada ympaBieHus, BBojaa ycraBok P3A u mpo-
CMOTpa HaKOIUIEHHOW PEeKJI0y3epoM MH(POpPMALMU UCHOJIb3YETCs CHELMAIBHOE MpO-
rpamMmHoe obOecnieuenre TELUS. B wactu BHemHux kommyHukainuii PBA/TEL
IpeiaraeT MoJIb30BaTeNI0 MIUPOKHE BO3MOXKHOCTH yIpaBiieHUs U oOMeHa HH)Op-
Malueil Kak MeCTHOTro (IOCPEICTBOM MEPCOHAIBHOIO KOMIbIOTEPA U IIAHENIN YIIPaB-
JIEHUs1), TAaK U TUCTAaHUMOHHOrO (ITOCPEICTBOM MPOBOAHBIX U OECIPOBOAHBIX CHCTEM
TeJIEeMEXaHUKH ).

Pexnoysep PBA/TEL npennaznaueH ajii Hapy»HOMl yCTaHOBKH M pPabOThI

B YCIIOBHUSIX YMEPEHHOTO KJIMMAaTa MPU TEMIIEPATYPE OKPYKAKOMIEro Bo3ayxa oT —60



1o +55 °C na Boicote 10 1000 M Hag ypoBHEM Mopsi. BepxHee 1omycTUMOE 3HaUEHUE

OTHOCHUTENBHOM BiaxxHOCTH Bo3ayxa 100% npu temneparype +25 °C.
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MpuHuMNUaneHaa cxema BakyymHoro pexnoyaepa PBA/TEL

Puc. 3.1. CocraBHBIEC YacTH BaKyyMHOTO pekioy3epa PBA/TEL

Bremrnnii Bun peknoysepa PBA/TEL, ycranosnennoro Ha omope BJI6(10) kB
B COCTaBE IMyHKTa CEKIIMOHUPOBAHUS M KOHCTPYKIUS KOMMYTAIIHOHHOTO MOJYJIA,
MIPEACTABIICH HA puUcC. 3.2.

BricokoBonbTHBIE BBOABI pekioyzepa PBA/TEL mpencraBnsioT coboii mpo-

XOOHBIC H3O0JIATOPBI, NPCAHASHAYCHHLIC JIA IMOAKIIOYCHHUSA KOMMYTAIlHOHHOI'O MO-
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IyJisl K BO3AyIIHOW nuHuM (puc. 3.2). BHenHss u30Iisiiusi BBICOKOBOJBTHBIX BBOJIOB

PCKIIOY3€Pa BBITIOJIHCHA U3 KpCMHGOpFaHH‘IGCKOI‘/’I PC3UHBI.

BbiCOKOBONETHLIE BBOALI

OTBEpCTH
ANA NPHCOBMHEHHA
MOHTEKHBIX PbiM

OTeepcTHe
NS NPHCOBAMHEHNA
MOHTEMHBDX KPOHIUTEAHOB

KomBuHHpoBaHHBLIA
[[ATYMK TOKA
H HaMPAMSHHA

LenH HamMepeHHs

Puc. 3.2. Pexnoyszep PBA/TEL na onope Bo3aymHO#M uHUM ¥ KOHCTpYKIHs Moxysst OSM/TEL

Marepuan u3onsnuu 00JaaeT MOBBIINICHHBIMU aATr€3WOHHBIMUA U THUAPO(POO-
HBIMH CBOWCTBaMH, YTO COOTBETCTBEHHO 00ECIIEUMBAET HAJCKHOE «IPUITUTIAHUE)
BHYTPEHHHX MOBEPXHOCTEN M30JIALMU K TOKOBEAYILUM YacTsAM, a TAKXKE COXPAHECHUE
ANEKTPUUYECKON MPOYHOCTH MPHU PATUYHBIX KIMMATUYECKUX BO3JIEUCTBUAX (YIbTpa-
¢buroseToBOE M3ITyYeHHE, OKEAHCKUH U MOPCKOUM Opu3, BO3JAEUCTBUE MBI W BIIATH).
PacnionoxeHre BBICOKOBOJBTHBIX BBOJOB KOMMYTAI[MOHHOTO MOJYJIS BBIIIOJHEHO
B OJTHOW MJIOCKOCTH C HEKOTOPBIM PAa3HECEHUEM IO OKPYKHOCTH.

B pexnoyzepe PBA/TEL ucnons3yercs BCTpoeHHast CUCTEMa U3MEPEHUsI TOKOB
Y HanpspKeHUs. B TpaaulMOHHBIX PEKI0y3€pax cO CTOPOHbI HArpy3Ky yCTaHABJIMBa-
I0TCS TpaHCHOPMATOPHI TOKA, TPAHCHOPMATOPHI HAMPSKEHUSI OTCYTCTBYIOT. B CcBsI3H
C 3TUM BO3HHUKAIOT OMNPEAECICHHbIE TPYAHOCTH IPU HCHOJIB30BAHWU ammnapara
B KOJIBIIEBBIX CETAX C HECKOJbKUMHU MCTOYHUKAMH MUTAHUS, KOT/1a HEOOXOAMMO BHI-

8



MOJIHATh KOHTPOJb HAMpsDKEHHsS C OO0euX CTOPOH pekioysepa. B pekmoysepax
PBA/TEL wucnons3yroTcsi BCTPOCHHBIE B BBICOKOBOJIbTHBIE BBOJIBI KOMOWMHHUPOBAH-
Hble naTurku Toka v HanpsbkeHus (KATH), cocTosimue U3 naTyuka Toka M aTYMKa

HarpskeHus (puc. 3.3).

Puc. 3.3. KomOuHnupoBaHHbIe qaTYuKy Toka 1 HanpsokeHnst PBA/TEL

Bcero B coctaB KOMMYTallUOHHOTO MOJYJSl BXOJAT 6 JaTYMKOB HampsikeHus (1o
3 ¢ KaxJ0W CTOPOHBI peKiioy3epa), 3 naruuka (a3HbIX TOKOB U | JaTYMK TOKa HYJIe-
BOM MOCIEN0BATEILHOCTH, 00pPa30BaHHBIN COeAMHEHUEM 3 MaTYMKOB (ha3HBIX TOKOB
B PA30MKHYTBIN TPEYrOJIbHUK JJIs1 u3MepeHus 31j.

B kauectBe matumkoB Toka pekioyzepa PBA/TEL ucnonb3yercs karymka Poros-
ckoro (puc. 3.4, a). Karymnika PoroBckoro cocTout u3 npoBoja, HAMOTaHHOTO Ha He-
MarHuTHBIN (06€3 HachlleHus) cepaedHrKk. Karymika pacronaraercs BOKpYT MPOBO/I-
HUKA, Yyepe3 KOTOPBIM MPOXOAUT U3MEpsAEMbI TOK. [IepBUYHBIN TOK, NMPOXOAALINN
BHYTpPH KaTylIKu POroBckoro, co3aaeT MarHUTHBIA MOTOK B OOMOTKE, KaK CIEJCTBHE
Ha BBIBOJIaX OOMOTKHM HABOJMUTCS HANpPsDKEHHUE, MPOMOPIIMOHATIBHOE CTEIICHH H3Me-
HEHUSI M3MEPSIEMOTO TOKa. B oTinume OT TpaauIMOHHBIX TpaHC()OpMATOPOB TOKA
BBIXOJHBIM CHUTHQJIOM KaTyIIKM POroBOCKOrO SIBISETCS HANpPSKEHHE, MPOMOPLMO-
HaJIbHOE MPOM3BOIHON U3MEPAEMOro TOKa. BBIXOIHOM CHUTHAI ¢ KaTylKu Poroscko-
ro oopabateiBaeTcs B mKkady ynpasienus pekinoy3epa PBA/TEL.

9



B kauectBe JaTdrKa HAIPSKCHUSA HCIIOJIb3YCTCA €MKOCTHOM ACIUTCIIb, BBIXO-
HOC HAIIPAXKCHUC KOTOPOTO IIPOIMOPHHUOHAJIBHO IICPBHUYHOMY HAIIPSKCHUIO CCTHU

(puc. 3.4, 0).

ir'(‘t)f;,ft)...i,,(t/ —
1
[y ~ G -
\ |
S [ <X U B
/ Co -
Us
ult)
______ _ v
KaTtywka Poroeckoro EMKOCTHOM fenuTenb HanpfaXXeHus
a o

Puc. 3.4. KomOuHMpOBaHHBIE TaTYNKU TOKa (@) 1 HanpspkeHus (6) PBA/TEL

Cucrema nsmepenust pexioyzepa PBA/TEL no3Bossier 6€3 yCTaHOBKH JIOTIOJ-
HUTEJbHBIX CPEJICTB M3MEpEeHHs NpuUMeHsTh pekioy3zep PBA/TEL B ceru nro0oit
KOHGUTYypauuu ¢ JIIOOBIM KOJUYECTBOM HCTOYHHKOB M KOHTPOJIHPOBATH BCE Mapa-

MCTPHI PCKHUMA pa6OTbI CHCTCMBbI 3JICKTp0CH&6}KGHI/IH.

3.2. BapuaHTbl IpUMEHEHNSI PEKJI0Y3€pPOB

PaccMoTpuM 0COOEHHOCTH MOCTPOEHHUS CXEM DJIEKTPUUYECKHUX CETeH, B KOTO-
PBIX TIPUMEHEHUE MMYHKTOB CEKIIMOHUPOBAHMS HAa 0a3e BaKyyMHBIX PEKIIOY3EpOB SIB-
JseTcs HanboJiee BOCTpeOOBaHHBIM M (P (HEKTUBHBIM:

1. PacnipenenurenbHbIe JIEKTPUUECKUE CETH CETEBBIX KOMITAHUH.

2. BronasTpaccoBble TMHUH JIEKTPOTIEpEIauu TpaHCTIOPTa HEPTH U rasa.

3. DIEKTpUYECKHUE CETU MPEANPUATHI TOOBIYM HEPTH U rasa.

4. JIlunum 35eKTpOoCHAOXKEHUsI cUcTeM IieHTpanu3anuu u 0nokupoBok (CILIb)
NPEANPUATUAN KEITE3HOTOPOKHOTO TPAHCTIOPTA.
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Pacnpenenurenbubie snekTpuueckue cetu 6(10) kB ceTeBbix KOMMaHUN Bbl-
MOJIHSIOTCS. MAarucCTpPajbHbBIMUA BO3IYIIHBIMU JIMHUSMU W HUMEIOT JPEBOBUIHYIO
cTpyKTypy (puc. 3.5). CeueHus npoBOAOB CTYNEHYATO YMEHBUIAIOTCA OT TOJIOBHBIX
Y4aCTKOB K KOHILY JIMHUHM, UMEET MECTO OOJIbIIOE YUCIIO PE3EPBHBIX CBsI3€H, BHINIOJI-
HEHHBIX HAa PYYHBIX pPa3bCIUHUTENSX. 3AIIUTHBIE AamnmapaTbl yCTAHABIMBAKOTCS
B LIEHTpax NHUTaHUS (B 3aKPBITBIX PaCHpEIEIUTENbHBIX YCTPONCTBAX IMOACTAHIIMMA
110/35/6(10) xB). Cpenuss mnpoTsSKEHHOCTh JWHUW IO MAarucTPajlyd COCTABIISIET
16 kM, IPOTSKEHHOCTh OTBETBIEHUN 5+6 KM. [IMOTHOCTH pacnpeneneHuss Harpy3Kku

HMCCT 3HAYUTCIIbHYIO HCOAHOPOJAHOCTb.

Mogcrasyma MNa1
neP MoncTtaHuma M3

P3A

P34

ne
p Noacranupua Ned
MogcTaHyua MNe2 n /& -_|_®
8 e
P3A

P3A — 3awmTa Ha aNeKTpOMEXaHUYECKMX pene;
JIP — py4HON NUHERHLIA PA3bLEAUHUTENS

Puc. 3.5. Tunosas cTpyKTypa pacupeaeanuTeIbHOW CETU CETEBbIX KOMIaHUMN

TpanuuuonHas cxema 3J1eKTPOCHA0KEHUS TUHEHHBIX 00BEKTOB TPYOOIpoBOIa
BBIIIOJIHEHA 110 MarucTpajibHOMY IPHUHIIMITY, 3a4aCTYI0 C OJHOKPATHBIM CETEBBIM pe-
3epBUpPOBaHUEM IO Maructpaiu (puc. 3.6). OTIUIUTEIBHBIMA OCOOCHHOCTSIMU ATUX
CXEM SIBJISIIOTCA:

— 3HAQYMUTENbHAS IPOTSKEHHOCTD 110 Maructpaiu — 10 100 km,

— PaBHOMEPHO pacIpeAesI€HHbII XapaKTep Harpy3o0K, 10 CETEBOT0 PE3EPBa;

— JUTMHBI OTBETBIICHUH nopsaaka 100 m.
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B kiaccuyeckoil cxeMe OCHOBHAs 3alllMTa JIMHUM OT NOBPEKIECHUN YCTaHOB-
JeHa Ha NUTAIOIIMX IMOACTAHUUAX (PacHoJIOKEHbl B HENOCPEICTBEHHOW OJIM30CTH
Kk He(prenepekaunBatrouum ctaniusaM (HIIC)). s 3Tux neneit MCHosb3yroTcs ma-
JIOMACJISIHBIE U BaKYyMHBIE€ BBIKIIFOUATEIH, IEKTPOMEXaHUYECKUE WIH JJIEKTPOHHBIE

TCPMHUHAJIbI pCHGﬁHOﬁ 3allIUThl U aBTOMATUKH.

Br e ne ne (L o Cerenon pesepe

- — - ey = =
i “ 40mA |/ a0BA } wwBa | | 40m8a 40 +BA

10 20 wm 30w 40 o 50 em

BI' — 3alyMTHLIA annapar Ha 0TX0AfALLER NUHNK,
P3A — peneiiHas 3aWnTa n aBTOMaTHKA;
JIP — nuHeiHbIA pasbeAUHNTENb.

Puc. 3.6. Tunosas cTpyKTypa CXeMbl JIEKTPOCHA0KEHUS TIMHEHHBIX 00BbEKTOB

PacnipenenurensHbie ceTu MpeAnpuaTHii J1oObuu HeTH U Ta3a B OOJBIIUHCT-
BE€ CJIy4aeB BBINOJHIIOTCSA MO pajauaibHoil cxeme. [lutanue norpedburenen ocyuiect-
BJISIETCSL OT CETEH CETeBBIX KOMITAHUW WM OT COOCTBEHHBIX LIEHTPOB MUTAHUS (MIO-
cranuuit 110/35/6(10) kB). B cocraBe anekTpuyeckoil Harpy3Ku npeoosiaiaet ABUra-
TenbHass Harpy3ka. Cpeasii TPOTSHDKEHHOCTh orxofsuux JuHuit 6(10) B
COCTaBJISIET 25 KM.

Pemenus mo peanuzauuu nepBUYHbIX 1Leneil pexnoyzepa PBA/TEL moryr
OBITH CIICTYIOIIUMH:

— NYHKT CEKIIMOHUPOBAHUS JIMHUM C OJHOCTOPOHHHUM IHUTAHUEM, OTIIAMKa
(puc. 3.7);

— IIYHKT CEKLIMIOHUPOBAHUS JIMHUU C JBYXCTOPOHHHUM NUTaHUEM (puc. 3.8);

— IYHKT MECTHOTO pe3epBupoBanus (puc. 3.9);

— MyHKT CEKIIMOHUPOBAHUS JTUHUU AJIEKTPOCHAOKEHHUSI MaruCTpPalbHBIX ra3o-

i HedrenpoBo 0B (puc. 3.10).
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Puc. 3.7. OnHoMMHETHAA cXeMa JId PELICHUS

«ITYHKT CCKIIMOHUPOBAHUA JINHUU

C OAHOCTOPOHHUM IMUTAHUCM, OTHaiKay
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Puc. 3.8 OgnonuHenHas cxema Jyisi peleHus
«IYHKT CEKIIMOHUPOBAHUS JIMHUU

C ABYXCTOPOHHUM IMUTAHUCM»

MeTounmk 1 AeTouHME 2

;

—©
re [ ]

P1 Y

R[]

P3 P4

[ea pexknoysepa

Puc. 3.9. OnHonuHeHasg cxema JJisl pelIeHUs

«ITYHKT MCCTHOT'O PE3CPBUPOBAHUS
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Puc. 3.10. OnHonuHeHas cxeMa AJis peLIEHUS «ITyHKT CEKLUOHUPOBAHUS JTUHUH

ANEKTPOCHA0KEHHUSI MATUCTPAIIbHBIX Ta30- WM HEPTEIPOBOIOBY

B ocHoBe aBTOMAaTH3alMKM aBAPUUHBIX PEKUMOB PabOThI paclpeieNUTEeIbHBIX
ceTel ¢ MPUMEHEHUEM BaKyyMHBIX pekiioy3epoB PBA/TEL nexut npunIiun aBToma-
TUYECKOTO CEKIIMOHUPOBAHUS BO3IYIIHBIX JUHUN AJIEKTpoNepeaaun (JIe1eHTpaIn30-

BaHHAs CUCTEeMa CeKIMOoHupoBaHus (puc. 3.11)).

o .-
nc 16448 ‘
1

P — pexknoyaepsi;

ABP - pexknoy3ep B Ka4ecTBe ABTOMATWYECKOr0 BBOJA PE3EPBHOMD NUTAHMA

Puc. 3.11. JlenieHTpann30BaHHOE CEKIIUOHUPOBAHHE IEKTPUUECKON CeTH
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[IpyHUMN AEHEHTPATU30BAHHOW CHUCTEMBI CEKLIMOHUPOBAHUS 3aKIHOYAETCS
B TOM, YTO BO3JYyIIHAs JUHHUSA IIyTEM YCTAHOBKU HECKOJIBKUX PEKJIOY3€pOB IECIHUTCS
Ha HECKOJBbKO Yy4acTKOB. Kaxk/blil OTIeNbHBIA CEKIIMOHUPYIOLUIUI anmnapar sBJIsieTCs
MHTEJUIEKTYaJIbHbIM YCTPOKWCTBOM, KOTOPOE aHAJIU3ZHUPYET MapaMeTpbl PEKUMOB pa-
OOTBI AJIEKTPUYECKONW CETH U aBTOMATUYECKHU IPOU3BOJUT €€ PEKOH(pUrypamuto (Jo-
KaJIM3allMI0 MECTa MOBPEKICHUS U BOCCTAHOBJICHHE AJIEKTPOCHAOKEHUS MOTpeOuTe-
JI€l HENMOBPEXKICHHBIX YYaCTKOB CETH) B COOTBETCTBHUHU C 3apaHee 3alporpaMMHpO-
BaHHBIM anroputmMoM. MHdopmanust o moBpexaeHUN Ha JIMHUKA 00padaThiBaeTcs 1O
MECTY YCTAHOBKHM PEKJIOy3epa B CETH — B MUKPOIPOIIECCOPHOM IKady ympaBICHHS.
Hanuuue TeneMexaHUKU HE BIMSET HA BBIIIOJHEHUE OCHOBHBIX (DYHKLUHN peKioy3epa
Y HOCHUT BCIIOMOTraTebHBIM XapakTep (OmepaTHBHOE yIpaBi€HUE, KOHTPOJIb Hapa-
METPOB CETH U T.A.). JIoKan3anus NOBPEXACHUS TPOUCXOAUT IELEHTPAIN30BAHO.

IIpenmy1iecTBOM ACHEHTPAIN30BAHHOIO NIOJX0/1A SIBJISAETCS 3HAYUTEIBHOE CO-
KpalleHUEe BPEMEHHU MOKCKa U JIOKAIM3alUU TOBPEXKACHHOTO YYacTKa CETH U BOCCTa-
HOBJICHUSI NTUTAaHUSI HEMOBPEXKACHHBIX MOTpeOUTENEH, KOTOPOE COKpAIIAeTCs 10 Ce-
kyHa. Kak cienctBue, cHUKaeTcs pucK yuepOa st moTpeOureneil, coKpalawTcs
3aTpaThl HA MOUCK U JIOKAJIM3ALUI0 NOBpexkAeHus. [[0JHOCTBIO yCcTpaHsaeTcsl YenoBe-
yeckuil gaktop. He TpeOyeTcst kakux-mmO0O KaHalIOB CBA3HM, YTO CYLIECTBEHHO CO-
KpalaeT 3aTparbl Ha aBTOMAaTH3alWI0 JUHUN. TpaguuuoHHbIe TyHKTHl CEKIMOHUPO-
BaHWs, BBHITIOJIHEHHBIE Ha Oa3e siueek KPY, uMeroT B cBoeM cocTaBe KJIaCCHYECKHE
3aIlUTHI, BHIIOJHEHHBIE HA 3JEKTPOMEXAHUYECKUX WM MHUKPOIPOLIECCOPHBIX TEp-
MUHajax peine. Takue 3alMTBl BECbMa 3aTPYJAHHUTEIBHO UCIOJIB30BaTh JUIsl aBTOMa-
TUYECKOI'0 CEKIIMOHUPOBAHUS JIMHUN HA MarCTPaJIbHBIX ydacTKaX CETH, OCOOEHHO B
CEeTSAX C HECKOJbKMMH MCTOYHMKaMH. K KilacCMueCKUM 3aluTaM He MPEeabsIBISIOTCS
TpeOOBaHM O BOZMOKHOCTH pealin3aliud MHOrokpatHeix AIIB, He TpeOyroTcs He3a-
BHCHMBIE YCTABKHU IIPU PA3JIMYHBIX HAIIPABJICHUIX IOTOKA MOLIHOCTH. MUHHUMaJIbHAS
CTYNEHb CEJEKTUBHOCTH KJIACCHYECKHX MHUKPOIPOLECCOPHBIX 3amMT cocTasiseT 0,3
¢, anexkTpomexaHnueckux — ot 0,5 c. Bcero 3Toro HeIOCTaTOYHO ISl peaju3alyu
JELEHTPATIM30BAHHOTO aBTOMATUYECKOro moaxoxaa. [lpu peanuzauum aBTOMaTuye-

CKOI'0 CEKI[MOHUPOBAHUS MpeArnoJiaraercs HeoOXoauMocTh corjacoBanusi P3A He-
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CKOJIBKHX IOCJIEOBATEIbHO YCTAHOBJIEHHBIX allllapaToB, U3MEHEHHE HacTpoek P3A
[P U3MEHEHUHN HAIIPABJICHUS MOTOKA MOIIHOCTH B MOCJI€aBapuiHbIX pexumMax. Kak
clie/ICTBHE, OOJIbIlIas YaCTh YCTAHOBJIEHHBIX TyHKTOB CEKIIMOHUPOBAaHUS pabOTaeT HEe
ABTOMATHYECKHU.

Bakyymurbiit pexnoyszep PBA/TEL — koMMyTalluOHHBIN anmapar, CreldaibHO
pa3pabOTaHHBIA JUI pealu3alyy NPUHLMIOB ACLEHTPAJIU30BAHHON CHCTEMbI CEK-
MOHUPOBAHUS BO3IYIIHBIX pacnpenenutenbHbix cereit 10(6) kB. Ilpu ucnons3oa-
HUU BaKyyMHbIX peksioy3epoB PBA/TEL BO3MOHBI CleAyIOIIHe OCHOBHbIE BapHaH-
Thl aBTOMAaTHYECKOTO CEKIMOHUPOBAHHUSI BO3YIIHBIX PACIIPEAECIUTENBHBIX CETEU:

— CEKLIMOHUPOBAHUE JIMHUM C OJJHOCTOPOHHUM ITUTAHUEM;

— CEKMOHUPOBAHHUE JINHUI C CETEBBIM PE3EPBOM;

— CEKIIMOHUPOBAHUE JIMHUM C MPUMEHEHUEM TUIABKUX MPEIOXPAHUTENECH;

— pa3z0opka u cOopKa JUIMHHBIX (PUICPOB;

— IMOCTPOCHUE OTKPBITHIX PACIIPEICIIUTENBHBIX YCTPOMCTB;

— MOJKJII0YEHHE a0OHEHTOB JIEKTPUUECKOM CETH;

— pa3rpaHuyeHue OaIaHCOBOM MPUHAIIEAKHOCTH MEXK]y CyOaOOHEHTaMU;

— ONITUMU3ALHUS JUCIIETYEPCKOrO YIPABICHUS CETHIO;

— PC3CPBUPOBAHUC HOTpC6I/ITCJICI\/JI OT IBYX U 0oJice HE3aBUCUMBIX HCTOUYHHKOB.

3.3. Bbi00Op KpuTepueB ONTUMHU3 AU

B 3aBucuMOCTH OT Ha3Ha4Y€HUs YCTAHOBKHU PEKJIOy3epa B CETH M BBHIOPAHHOTO
BapuaHTa NIPUMEHEHUS B PsJe CIIy4acB BO3HHKACT HEOOXOIUMOCTh OMPENCTUTh OTl-
TuMasibHble MecTa ycTaHoBkM PBA/TEL B nunuu. K takum ciiygasiMm oTHOCUTCS yC-
TAHOBKA PEKJIOY3€pPOB C LENbIO MOBBILIEHUSI HAIEKHOCTH 3JEKTPOCHAOKEHUS OTpe-
outeneit. [l Toro yToOBI YyCTaHOBKA PEKJIOY3€pOB pelliaia JaHHYI0 3a7a4y HauOo-
nee 3 PeKTUBHO, HEOOXOAUMO ONPENETUTh KPUTEPHUI ONITUMU3AIUY.

Kpurepuem ontumuzanuu BsIOOpa MECTa YCTAHOBKHU PEKIIOY3€POB B AJIEKTPHU-
YECKON CETH C IIEJIbIO MOBBIIICHUS HAJIEKHOCTH AJIEKTPOCHAONKEHUSI TOTpEOUTENeH
SIBJISIETCSI MUHUMM3AIUS CIICAYIOIIMX MTOKa3aTelen HaIe)KHOCTH:

— CyMMapHbIi TOJJOBOI HEIOOTITYCK 3JIEKTPUUYECKOMN 3HEPTUu (A Wip);
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— KOJIMYECTBO U JUTUTEIbHOCTh OTKIFOUEHUN MOTPEOUTENSI HIIA TPYIIIBI MOTpPe-
outeneit (oll, TII).
CyMMapHbIil TOJJOBOM HEOOTIYCK AIEKTPUUECKON 3HEPTUM paccMaTPUBAETCS
B KaueCTBE OCHOBHOI'O KPHUTEpPHUsI, €CIM HEOOXOAUMO OOECHeUYUTh MOBBIINICHUE Ha-
NEXKHOCTH noTpedutenet ¢puaepa B menoM. [leneBoit dyHKIMEH onTUMU3AIUYN SIBIISI-
€TCsl MUHMMU3allis TTOKa3aTelis HeJ00TIyCcKa M0 CeTH B 1ieJioM. B olmiem Bujae cym-
MapHbIN FOJI0BOM HEAOOTIYCK PACCUUTHIBAETCS AJISL CETU 1O hopMyIie
AW, =0,01 -, -T-L- S, - cos@K,, KBTu, (3.1)
rne o, — yaeapHas yactora nospexaeHui BJI 10(6) kB (1/na 100 xm B rox) mo nas-

HbIM [2]; T — cpegHee BpeMsi BOCCTAHOBJIEHUS OJIHOTO YCTOMYMBOTO MOBPEKJICHHS

(4)rio naHHBIM [2]; L — navHa yyacTKa JUHHUH (KM); S;,o, — HOMHUHAIbHAs MOILHOCTh
CHJIOBOT'O TpaHcopMaropa noTpeduTenbckoi noacranuu (kBA); cos¢ — koahdu-
LUEHT MOLIHOCTU 10 AaHHbIM [3]; K; — k03((UIHMEHT 3arpy3KH CHIOBOIO TpaHC-

dbopmaTopa MOTPEOUTETHLCKOM MOICTAHIINH.

KonndecTBo M MIUTETHHOCTh OTKIIOYEHUN MOTPEOUTENST WU TPYIIIBI MOTpe-
outenelt (or, 771) paccMaTpPUBAIOTCS B KAU€CTBE OCHOBHBIX KPUTEPUEB, €CITH HAEK-
HOCTb AJIEKTPOCHA0KEHUSI HEOOXOIMMO MOBBICUTH ajipecHo. LleneBoil ¢pyHkumeit on-
TUMU3AIUN SBISIETCS MUHUMHU3AIUS MOKA3aTENe B OTHOIICHWH KOHKPETHOTO IIO-
TpeOUTeNsl WU TpyNIbl noTpeduTeneid. B oOieM Buie nmoka3aTenu pacCuynuThIBAIOTCS
OTIIEJBHO ISl TOTpEOUTENIeH B Mpeesiax OJJHOTO ydacTKa MEX]y peKIoy3epamu 10
dbopmynam:

o, =0,01-0,-L, 1/rog, (3.2)
rne o, — yaenpHas yactora nospexxaenuit BJI 10(6) kB (1/na 100 xm B rox) mo 1aH-
HbIM [2]; L — nivHa y4acTka JIUHUH (KM).

T,=0y-T,d/ron, (3.3)
rae o, — KOJIM4YECTBO OTKIIIOUEHUH noTpedurens B rox (1/ ron); T — cpenHee BpeMs

BOCCTAHOBJICHUS] OJTHOTO YCTOWYMBOTO MOBPEXKACHUS (U) MO JaHHBIM [2].
Oxkomo 80 % moBpexkAeHUN B BO3AYILIHBIX PACIPEIEIUTEIbHBIX CETIX MO CBO-

el mpupoie SABIAIOTCS HEYCTOMYMBBIMU, IMOATOMY Iiesecoo0pa3Ho npumeHsaTs AIIB.
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CratucTuka moKa3bIBaeT, YTO yCHEIIHOCTh nepBoro 1ukia AIIB cokpamaer obiiee
KOJINYECTBO OTKItoUueHUM Ha 60 %, BTOpoil — nonmonHuTenbHO Ha 20 %. B cymect-
BYIOIIIMX PACHPENCIUTEIbHBIX CETSIX poJib mepBoro mnukia AIIB, kak npaBuio, BbI-
MOJIHAET ONepaTHBHAs Opuranaa, KoTopas MPOU3BOJIUT MEPBOE MPOOHOE BKIIIOUCHHE
BBIKJIFOYATENS] B IEHTPE MUTAHUS MPU €r0 aBapUUHOM OTKIIIOUEHHUH. JereHTpann3o-
BaHHAs CHCTEMa CEKIMOHHUpOBaHMs ceTH ¢ npuMeHeHueM PBA/TEL mpenmonaraer
MUHUMAJIbHO OfHOKpaTHOe AIIB. B psnme ciaydaeB Ha pekioy3epax HMCIOJIb3yETCA
IBYKpaTHOE, pexe TpexkpatHoe AIIB. B 3aBucuMocT OT Hanu4us WM OTCYTCTBUS
ABTOMATHKU MOBTOPHOTO BKJIIOUYEHHUSI B CETH, TJI€ IJIAHUPYETCS YCTAHOBKA PEKIIOY3e-
POB, IPUMEHEHHE JECHEHTPAIN30BAHHONW aBTOMATH3alMu ¢ MHOroOKpaTHbIM AlIB mo-
3BOJISIET B CPETHEM COKPATUTh KOJIMYECTBO OTKItOUEHUH Ha 20 % — Ipu UCHOJIb30Ba-
Huu aBykpatHoro AIIB u Ha 25 % npouenToB — npu tpexkpatHom AIIB. Jlns onen-
k1 gaHHoro 3¢dexra B pacuetHbie Gopmynsl (3.1)—~(3.3) BBoauTCS KOIPHUIIMEHT

kHY .B MPAaKTHYCCKUX pacuCTax kHY MOJKCT IIPUHUMATDH CIICAYIOIMNUC 3HAUCHUA:

0 — B ucxo/1HOM ceTu 0€3 PEKIIOy3€epOB, U €CIIU B CETH, I MIIAHUPYETCs yCTa-
HOBKA PEKJIOY3€POB, YK€ NUMEETCS aBTOMATHKA ITOBTOPHOI'O BKJIFOUEHUS WM KOJIMYeE-
ctBO UKI0OB AIIB Ha pekioy3epax, B COOTBETCTBUU C MPUHATHIM aJIrOPUTMOM pado-
Thl PAaBHO KOJIM4YeCTBY HMKIOB AIIB Ha roloBHOM BBIKIIIOYATEIIE;

0,2 — ecnu Ha peknoy3epe ucnoisibdyercs ABykpatrHoe AIIB, a Ha ronoBHOM
BeIKIIFOUarene AIIB oTHOKpaTHOE WiK BBINTOJIHSAETCS BPYYHYIO;

0,25 — eciiu Ha pekloy3epe peanuzoBaHo TpexkparHoe AlIB.

[Ipn BHeOpeHUM ACLIEHTPATU30BAHHOW aBTOMATH3AllMU BBIJCJICHUE YYacTKa
NOBPEKJCHUS U BKJIIOYEHUE PE3EPBHOIO MUTAHUS MPOUCXOIUT aBTOMATUYECKH, 32
CUMTaHHbIE CEKyHABL. Takum 00pa3zom, obliiee BpeMsi BOCCTAHOBIICHUS DJIEKTPOCHA0-
XKeHUsl (PaKTUYECKH COKpaIlaeTcsl 10 BEJIWYMHBI BPEMEHHU, 3aTPaurBaeMoOro Hero-
CPEICTBEHHO Ha 00XOJ M PEMOHT MOBPEKICHHOI0 yyacTka. KolnyecTBEHHO OLIEHUTh
3TOT 3(PPEKT TOCTATOYHO CIIOKHO, MOCKOJIBKY TpeOyeTcsl 3HAUUTEIbHBIN 00BEM HC-
XOJHOW MH(OpPMALMK: MPUHATHIA aNTOPUTM IEPEE30B ONEPATUBHBIX OpHUTAI MPH
JIOKaJIM3alliy MOBPEXKIEHHOTO yYacTKa, pelibe) MECTHOCTH U CPEAHHUE CKOPOCTH Iie-

peaBMKEHUs1 onepaTtuBHbIX Opuran. IloaToMy s yKpyNmHEHHBIX pacdeToB 3¢ dex-
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TUBHOCTH MOXXHO OTIEpUpPOBaTh cpenHuM mnokazateneMm 40 %. [ng onenku sddekra
B pacueTHbie ¢dopmynbl (3.1)—(3.3) BBOAUTCSA JOMOJHUTEIbHBIA KOIPHUIIMEHT
(kgp =0,6).

Takum oOpazom, aJid SAEKTPUUECKON CETU ¢ JELEHTPaTM30BaHHONM aBTOMAaTH-

3amueit GopMyIibl I pacyeTa nmoka3aresieil Haie)KHOCTH MPUMYT BU/T;

AW, =0,01-0,(1 =k, ) - T - kyg - L+ S;y0p, -COSP- K, KBT 4; (3.4)
o, =0,01-0,-(1-k4)-L, 1/rox; (3.5)
T,=0 kT, u/ron. (3.6)

B cnywae, Korjga riaBHbIM KPUTEpUEM ONTHMM3ALMUU SIBISETCS CYMMAapHBIA
HEJOOTITYCK JJIEKTPUYECKOW SHEPruM, HAMPSMYIO BIUSIOIIMI HA BEJIWYMHY DKOHO-
MHUYECKOr0 yiiepoa, SKOHOMUUYECKUHN yiepO MOKET ObITh OIICHEH C UCIIOJIb30BAHUEM

3HAYCHHH yICIbHBIX YIICPOOB 110 OTPACIISIM:
_ -6
Yio =AWy - Y, -107, MuH pyo., (3.7)
rae YV, — 3HaYEHHE yJETbHOrO SKOHOMHYECKOTO yIep0a Juis KOHKPETHOH OTpaciiu

npombinieHHOCTH (py6/kBT 1) o nanubIM [4].

Pexioy3epsl MOTYT OBITh YCTAaHOBJICHBI B Ka4e€CTBE IYHKTOB CEKIIMOHHPOBA-
HUs1, 00ECIIEYNBAIONINX JCIICHUE BO3AYITHOW JTUHUU HA HECKOJIBKO YYacTKOB. Takas
paccTaHoOBKa armapaTroB MO3BOJSET 00SCIICUNTh 3aJaHHBI YPOBEHb HAC)KHOCTH 10
bunepy B menom, o0JErdYnuTh MOMCK MECTa TTOBPEKICHUS U YCKOPUTH BOCCTAHOBJIE-

HUE MUTAHUSL.
4. CekunOHUPOBaHUE MAarucTpajabHoil BJI ¢ 01HOCTOPOHHUM NMUTAHUEM

HOCHGI{OB&TGHBHOC CCKIIMOHHUPOBAHUC JIUHUN C OIHOCTOPOHHHUM IIMTAHUCM
HCIIOJIB3YCTCA, KOI'Ja HCBO3MOXKHO 00eCICYNTh CETEBOE PE3CPBUPOBAHHUC OT CMCIK-
HBbIX UCTOYHUKOB. P CKJIOY3€pPhbl YCTAHABJIMBAIOTCA HA MAarucCTpaliu. HpI/I BO3HHKHOBC-
HHH ITOBPCKIACHUA Ha JIMHUKW dBTOMATUYCCKU OTKIHOYACTCA OmmKanIIni PEKIIOY3CP

N OTKJIIOYAacT BCCh HI/I}KGCTO}IH_II/Iﬁ Y4aCTOK CCTH.
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D} exkTUBHOCTD CXEMBI 00YCIOBICHA BO3MOXKHOCTBIO 10 KOJIMYECTBY OTKITIO-
YEHHBIX NMOTpEeOUTENEe TOYHO MAECHTU(MUIIMPOBATH MOBPEXKICHHBIM YYaCTOK JIMHUU
U OTIEPaTUBHO aJPECHO HAIIPaBUTh PEMOHTHYIO OpHTrany.

K mpeumyiiectBam cXeMbl ClIelyeT OTHECTH YBEIMYEHUE HANCKHOCTU DIICK-
TPOCHAOXKEHUSI MOTpeOUTENEN OTIACIbHBIX YYACTKOB [0 MEpe MPUOIMKEHHS K IEH-
Tpy nurtanug (puc. 4.1).

B ciaydae oTcyTCTBUSA OrpaHUYEHUN 1O BbIAEPKKE BpeMeH! P3A Ha roioBHOM
BBIKJIIOUATENIC B LIEHTPE MUTAHUSA JJISI HACTPOWKH 3AIUT U aBTOMATUKHU PEKJIOy3epa
VCIIOJIb3YIOTCS TPAJIUIIMOHHBIE CTYIIEHYAThIe MPUHLNIIBI COTJIACOBAHHS TOKOBBIX 3a-
nuT. [Ipu orpaHUMYEeHUSAX BBIIEPKKHA BPEMEHU HA TOJIOBHOM YYaCTKE MCIOJIb3YIOTCS
cnenunanbabie pyHkuuu PBA/TEL — manble cTyneHn CeNeKTUBHOCTU, KOOPIUHALIMS

MOCJIEIOBATEILHOCTH 30H, BBOJ MJIM BBIBOJI CTyNeHeH 3amuT B iukiaax AIIB.

BI'1 Rl Kl

N 35 10) uB =7 /1

. b |
[ —

Bl Ri

_ ]
/
MC 357%(10) «B A ] i

P — BakyymHbIe peKnOyIEpLl

Puc. 4.1. IlocnenoBatenbHOE CEKIIMOHUPOBAHHUE JTUHUU C OJTHOCTOPOHHUM IMUTaHUEM

[TpuHuMn paboThl cXeMbl NOCIEA0BATEIBHOIO CEKIIMOHUPOBAHUS JTMHUM € Of-
HOCTOPOHHHUM IHUTAHUEM CBOJAUTCA K YMEHBIICHHUIO KOJWYECTBA OTKIIOYAEMBIX IT0-
TpeOuTenell npu KOPOTKOM 3aMBIKAHMM Ha MAarucTpaid WiW OTHaikax (mpuMep Ha
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puc. 4.1). Ilpy BOZHUKHOBEHUHU MOBPEKICHUS Ha ydyacTke JiuHuu (Touka K1) aBToma-
TUYECKH OTKJIIOYAETCS PEKIIoy3ep co cTOpoHbl eHTpa nutanus (R1). He napymaercs
ANEKTpOCHAOXKEHUE NOTPEOUTENEH, MOAKIIOYEHHBIX K MAarucTpaiu A0 pekioysepa R1.
[Ipu BOBHMKHOBEHMM TOBPEXKJIEHUSA Ha ydacTke JMHUM (Touka K2) aBTOMarnyecku
oTKJII04aeTcs pekioysep R2. B aToMm ciiydae He HapymiaeTcs 3JIeKTPOCHAOXKEHHE T10-

TpeOuTenel, NoAKIIOYEHHBIX K MAarUCTPaIbHON JIMHUHU JI0 pekioy3epa R2.

4.1. Cxembl MarucTpaabHoii BJI 10 ceKuMOHUPOBaHUS
s yaoOGcTBa TpPEACTaBICHUS CXEMbl HOPMAIbHBIX COCAMHEHUNA M TOCIHe-
IYIOIIEro BbIOOpPa MECT YCTAaHOBKHM PEKJIOy3epoB IMoomnopHas cxema BJI-6xB

(mpuit. 1) mpencrapieHa B BUI€ 00IIeH CTPYKTypHOU cxembl (puc. 4.2).

U1
MC "Anmuzod”
35/6kB

1 CekUUs woH

¥

| ast | ass

0.2kn
KBA

KTA-1201

AC-85

0.53km

Puc. 4.2. CtpykrypHas cxema coequHeHnii BJI-6kB ¢ oqHOCTOpOHHMM NUTaHUEM
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ITockonbKy MarucTpasibHas BO3AYIIHAs JIMHUSA 6 KB monakirodeHa TOJBKO
K OJJTHOMY MCTOYHUKY MUTaHUs (MarucTpajibHas JUHUS C OJHOCTOPOHHUM MHUTAHU-
€M), BO3MOKHOCTb PE3EPBUPOBAHUS JIEKTPOCHAOKEHUS IOTPEOUTENIEH OTCYTCTBYET.

[Ipu BO3HMKHOBeHHMM ToBpexaeHus Ha otnaiike 1 (KTII-1204, KTII1205,
KTII-1206, KTII-1207) npoucxoaut oTkirodeHue BoikirodaTens Q1 ¢.12 B 3PY-6kxB
Ha [IC «Antyraii» (puc. 4.3). Jlokanu3anus Mecta MOBPEXIACHHS OCYIIECTBIIAECTCS
orepaTUBHO-BbIE3THOM Opuranoit (OBB) myTem oTkitoueHus pazbeqUHUTENS OTMHA-
k1 QS1 mocne HaxoXaeHUs MecTa OBpexkIeHus . Ha BpeMs moucka u JioKaau3auuu
MecTa TIOBPEXKIEHUs JIiekTpocHaOkenue motpedureneit KTII-1201, KTII-1202
u KTTI-1203 napymeno. DnexkrpocHabdxenue norpedouteneit KTII-1204, KTIT1205,
KTII-1206, KTII-1207 BoccTaHaBIMBAeTCs TOJBKO IOCIE€ PEMOHTHO-BOCCTAHO-

BUTCJIIBHBIX pa60T B MCCTC ITOBPCKACHH.

-1
MNC "Anmyzod"
35/ 6B

1 CEKUUS WK

¥

[-95 AC-95 AC-95

Al
0,77kn 0,05km 10km

ast | ass

0.2kmM
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Puc. 4.3. Cxema pexuma Ipyu MOBPEXKICHUY Ha oTHaike 1
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[Ipy BO3HMKHOBEHMHM MOBPEKICHUS MAarucCTpajyd HPOUCXOIUT OTKIOYEHUE
Beikirouatesst Q1 ¢.12 B 3PY-6kB na I[IC «Antyrait» (puc. 4.4). Jlokanuzarus mec-
Ta TMOBPEXKICHUS HEBO3MOXHA, TPEOyeTcs MPOBEACHUE PEMOHTHO-BOCCTAHOBUTENb-
HBIX pa®oT. Ha Bpems moucka MecTa MOBPEXJIECHUS AEKTPOCHAOXKEHHE MOTpeduTe-
neit KTII-1201, KTII-1202, KTII-1203, KTTI-1204, KTI11205, KTII-1206 u KTII-
1207 napymaetcs. BoccraHoBieHHE 37€KTPOCHA0KEHHUS BO3MOXKHO TOJIBKO IOCIHE

PECMOHTHO-BOCCTAHOBUTCIIbHBIX pa60T B MCCTC IIOBPCKIACHMA.

W1
NC "Anmyzou*
35/ 6kB

1 CeKUUS wuH

s
3

[N | #

[-95 AC-95 K3 AC-95

A
0,77km 0,05k 4 10km

1 ost | ose

0 2km
KBA

KTn-1201

AC-95

053kM

I L

| asz | as3 | ass | ass

L00 250 250 250
KBA KBA KBA KBA

KTn-1204 KTn-1205 KTn-1206 KTn-1207
Puc. 4.4. Cxema pexuma IpH MOBPEXKIEHUN HA MarucTpaibHoM yuactke BJI

[ToTpebuTenu, noakmoueHHbie K ¢.12 T1C «AnTyraii», BHOCAT CyIIeCTBEHHBII
BKJIaJ B 00beM A00bun HedTu. [TosTomy mns ¢.12 TIC «Anrtyraii» CymecTByIOT He-
00XOJUMOCTh U MOTEHIMAJIbHAs BO3MOYKHOCTH IOBBIIIEHUSI HAJEKHOCTH AJIEKTPO-
CHaOXXEeHMsI TOTpeOuTEeNe U CHIKEHUS BPEMEHHU IepephiBa B 3JEKTPOCHAOKEHHUU
IIyTEM NPUMEHEHHSI COBPEMEHHBIX MHTEIUIEKTYaJbHBIX CPEICTB YIPABICHHS PEXKU-

MAaMHU 3JIEKTPUYECKOMN CETH.
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4.2. IIpuMep CeKUMOHNPOBAHUS MATUCTPAIBLHON BO31YIIHON JUHUH

€ O/IHOCTOPOHHHUM NMUTAHHEM

B paccmarpuBaemMoM citydae BapHaHTOM KOHCTPYKTHBHOTO MCIIOJHEHUS TIaB-
HBIX LIeTel peksioy3epa OyJeT pelieHue 1Mo TUIy OJHOJIMHEHHas cxema AJis pelieHus
«IYHKT CEKIIMOHUPOBAHUS JINHUU C OTHOCTOPOHHUM MUTaHUuEeM» (cM. puc. 3.7).

C y4eTroM MOITHOCTH TOTPEOUTENICH U UX KOJMYECTBA IEIECO00pa3HO BHITIOJ-
HUTbh YCTAaHOBKY OJIHOTO ITYHKTa CEKLIIMOHMPOBAHUs, KOTOPbIM 00ecreuynuT aBTOMaTH-
YECKOE BOCCTAHOBJIEHUE 3JIEKTPOCHAOKEHHSI HAanOOJIBIIEro KOJIMYECTBA MOTpeOuTe-
neit. CymmapHasi MoJIHasg MOITHOCTh CHJIOBBIX TpaHC(OpMaTopoB moTpeduTeneld Ha
ormaiike 1 cocrasnger 1150 kBA (6osee 70 % momnoctu Beero dunepa). [loromy
IIPUHUMAEM MECTO YCTAHOBKM ITyHKTa CEKIIMOHUPOBAHUSA MEXAY ornopou 16 m omo-

poit 17 maructpansroii BJI-6 kB (puc. 4.5).

7l
MC "Anmyzad”
35/6KB

1 CeKULS wuH

—
Y

¥
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[ 50| |
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| |
| 00 00 ..

" Lés ‘o 52 = L50 kBA :
TH_tna Pt Zlomz=12kn

L Keteos  Kmewoz o _=fmesh S

o= 1150 kg J— i 1

[ s - | as2 usz | ase | mssl
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! +DD 250 250 750] !

| KBh KBA KBA kBa | |

' KT-1206  KTM-1205  KTn-1206 KTn-1207 |

- - - _

Puc. 4.5. Cxema cetu npu cekunonupoBanuu BJI-6xB
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JIns manbHEHIero aHanusza cxema cetu ympoiieHa (puc. 4.6). I[orpedburenn
CIpyIIUPOBAaHbI B COOTBETCTBUM C MECTOM YCTaHOBKH pekiioy3epoB. ChpopmupoBaHo
2 rpynnsl notpedurenei, noakiodaemsix k otnaiike 1 (KTII-1204, KTII1205, KTII-
1206, KTTI-1207) u k ormaiike 2 u maructpanu (KTII-1201, KTI11202 u KTII-1203).

[Ipumep paboThl pexinoy3epa B HOPMaJIbHOM, aBAPUUHOM U TOCIEaBAPUHHOM

pexXuMax IpUBEIEH Ha puc. 4.7.

Mn-1 - a1 a2
[::.’-.‘)—E] IMar = 0. 77km — Lrmar = 1.0km
Ly —J
b 12, NC “Annyzad T lotm= 053 km T lome = 0.2 &k
Ipynno [punno
nompedum ened nompedumened
S1= 1150 xkBA Sz = 450 kBA

Puc. 4.6. YnpouieHHast cxema ceTH

-1 @1 02
O =]
-

012, NC "Annyzau”

L 4
Ipynna pynna
\/ nompedumenel \/ nompedumenel
S1= 1150 kBA S2= 450 kBA
-1 a1 Q2
-
— =
(= 5
$.12, NC "Annyzal”
Fpynno punna
nompedumeneu nompedumeneu
S1= 1150 kBA Sz = 450 kBA
=1 a1 42 \
— 1
= 0
12, NC "Annyzau”
L 4
I'pynna pynna
\/ nompedumenel X nompedumenel
S1= 1150 kBA S2.= 450 kBA

Puc. 4.7. llpumep paboTsl pekioy3epa nmpu K3 Ha 0HOM U3 OTHaeK rpynibl 2
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B HOpMaIbBHOM peXHMME IIEKTPOCHAOKEHNE TTOTPEOUTENeH TPymIbl 1 u rpyI-
el 2 ocymecTtisiercs o ¢.12 ot I1C «Antyrai» pekioy3ep Q2 BKIIIOYEH.

[Ipu KOPOTKOM 3aMbIKaHUU Ha OJTHOM M3 OTHAEK B rpyIIe NOTpeduTenei 2 nuim
MarucTpagbHOM Y4aCTKE CO CTOPOHBI MOTPEeOUTENEH TPyNIbl 2 YCTOWYUBOE MTOBPEXK-
JICHUE OTKJIF0YAETCs 3alIMTON pekioy3epa Q2. OTkmoueHue pexioysepa Q2 nmokaiu-
3y€T MOBPEXKACHHBIM YyYaCTOK 3JIEKTPUUYECKON ceTu. JIokanu3anuus MpoOUCXOIUT B aB-
TOMAaTUYECKOM PEKHUME.

[TocneaBapuiiHbIil PEKUM B DJIEKTPUUECKOM CETHU XapaKTEPU3YETCS TEM, UTO
COXpaHEHO >3JIEKTpOoCcHaOkeHue norpedurenedl rpynnel 1. Takum oOpa3zom, yMeHb-
meH o0beM MmoTpeduTenel, s KOTOPBIX HAPYIIEHO 3JeKTpocHabkeHue. Boccra-
HOBJICHUE 3JIEKTPOCHAOXKEHHS OTPEOUTENIe IPyMIbl 2 OCYIIECTBISIETCS TOCIE BbI-
MIOJIHEHUSI PEMOHTHO-BOCCTAaHOBUTEIBHBIX PabOT.

CHmXeHre BpEeMEHHU OTKJIIOYEHHUsl MOTpeOuTeneil rpymmbl 2 Mpu HEYyCTOWYH-
BBIX KOPOTKUX 3aMBIKAHHIX OCYIIECTBIsAeTCS Onaromapsi mpuMmenennio AIIB pexio-
y3epa Q2 ¢ BBeJICHHEM YCKOpEHHUs cpabaThIBaHKsI MAaKCUMAaJIbHO TOKOBOM 3aIlIUTHI.

JlaHHBI BapuUaHT yCTAaHOBKU PEKJIOy3€pa MO3BOJUT OOJErdyuTh MOUCK MEcTa
noBpexaeHus. Ilpu cenekTuBHON paboTe 3amMTHI peKioy3epa, Oiarogaps CEKLUO-
HUPOBaHUIO MaructpainbHoi BJI myinHa yyacTka, Ha KOTOPOM JIOKaJIU3yeTcsl TOBPEXK-
JI€HUE, 3HAYUTEIBHO CHUXKACTCS.

JlaHHBIM BapHaHT YCTAHOBKH PEKJIOY3€pOB MO3BOJIUT CHU3UTH OO0IIEe Bpems
MPOCTOSI TEXHOJIOTHYECKOr0 He(Ten00bIBaOIIETO0 000pYI0BaHUS MOTPEOUTENCH.
[Ipu cenexTuBHOW paboTe 3aUTHI pekioy3epa u Boikiaouarens ¢.12 na I[1C «Anry-
rai» BOCCTAHOBJICHHE TMUTaHUA Il MOTPEeOUTENeH, pacroloKEHHBIX BHE MOBPEXK-
JEHHOT'O y4YacTKa, MPOUCXOJUT 3HAUUTENIBHO ObICTpee (NMPaKTHUYECKH MTHOBEHHO),
YeM MpU JEHCTBUSX OTIEPAaTUBHO-BBIE3THON OpUTabl U AUCTIETYEPA.

CHmxeHue 00111er0 BpeMEHH MPOCTOsI TEXHOIOTHYECKOTO He(Te100bIBaAOIIETO
000pyI0BaHUs MO3BOJIMT MUHUMHU3HPOBATh YIIEpO, BO3HUKAIOIIUN OT MEPEPHIBOB B

AIEKTPOCHAOKEHUU TIPH MOBPEKACHUSAX Ha MarucTpaibHbIX BJI u oTnaiikax.
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4.3. IIpuMmep pacyera nmokasaresieil HAAeKHOCTH
Pacuer mokazarenieil BBINOJHAETCS C HMCIOJIB30BAHUEM YIPOIICHHBIX CXEM
AIEKTPUUYECKON ceTu it 0a30BOTO BapuaHTa (AEHCTBYIOIIAsS CXeMa DJICKTPUYECKON

CETH) U IIPU CEKIIMOHUPOBAHUHU MaructpaibHoi BJI ¢ 0THOCTOpOHHUM MUTaHUEM.

Bapuaum 1 — 6azosvlii eapuanm (Oeticmayrowas cxema 31eKmpuyeckol cemu)
[lepBbIit BapuaHT MOKHO pacCMaTpuBaTh B KauecTBe 0A30BOT0 BapuUaHTa, pac-
YeT ToKa3aTelleil KOTOPOTO BBITIONHSETCS Ui CPAaBHUTEIHHOTO aHalW3a M TOCe-

JTYIOLIEro 00OCHOBAaHMS peallu3alliy MpeIaraeMbIX MeponpusdTuil (puc. 4.8).

M1 Qa1

@_D Lmar = 1,82KM

®12 MC "Anmyzad” % lotn = 053 km 2 lomz = 0.2 kM

Fpynna Ipunna [pynna
nompedumeneu nompedumeneu nompedumeneu
S1= 1150 kBA Sz = 200 kBA S3= 250 kBA

Puc. 4.8. PacueTHas cxema 3JeKTpUUYECKOM ceTu Aiis BapraHTta 1 (6a30Bblii)

CyMMapHBIi TOI0BO HEJIOOTITYCK PACCUUTHIBACTCS 1O opMyJIie
AW, =0,01- @) - T - (Lygpr +ZLory) - ZShom - €08@- K5, kBT 4, 4.1)
rae o, =10 (1/ma 100 kM B rox) ynensHas yactora nospexaeHuil BJI 10(6) kB no

CIPABOYHBIM JaHHBIM [2]; 7' =6 4 — cpeHee BpeMsi BOCCTAHOBJIEHHS OJTHOTO YCTOM-

YUBOTO IOBPEKJEHUS 110 CIPABOYHBIM NAHHBIM [2]; L, — JUIMHA MarucTpaabHOIo
ydJacTKa JIMHUU (KM); XL, — CyMMapHas JUIMHA BCEX OTHACK OT MATrUCTPAIBLHOTO
ydacTKa JHHUU (KM); 2S5, — CYMMa HOMHUHAJIBHBIX MOIIHOCTEH CHIIOBBIX TPaHC-
dbopmatopoB Bcex KTII (kBA); cosp=0,85 — x03ddUITUEHT MOITHOCTH COTJIACHO
nanubM [3]; K, =0,65 — x03(p(ULMEHT 3arpy3Kd CUIOBOrO TpaHchopmaropa Io-

TPEOUTEIbCKUX TIOICTAHITHH.
CyMMapHBIif TOI0BOM HEJOOTITYCK JJIs TepBOro (6a30BOTO BapraHTA)

AW, =0,01-10-6-(1,82+0,73)-1600-0,85-0,65=1352,5 kBtu.
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KonmdecTBo OTKITIOUEHUI PacCUUTHIBACTCS 1O (hOpMyJIe
oy =0,01- 0, - (Lysr +ZLyry), 1/TOn. 4.2)
KonuuecTBo oTkItoueHu /uist mepBoro (6a30BOro BapuaHTa)
oy =0,01-10-(1,82+0,73)=0,26 1/rox.
JIMUTENBHOCTh OTKIIIOUCHHM pacCUUTHIBACTCS 10 (hopMmyIie
I,=w,-T,4/ron. (4.3)
JIMMTEeNBbHOCTD OTKIIOUCHHM JIJIs ITepBoro (6a30BOro BapraHTa):

T,,=0,26-6=1,53 u/rox.

Bapuanm 2 — cexyuonuposanue BJI ¢ oonocmoponnum numanuem
Btopoii BapuaHT npeanosiaraetr pasueneHue marucrpainbHoid BJI-6kB Ha nBa
yuacTka (puc. 4.9). [lokazarenu HaAeKHOCTH PACCUUTHIBAIOTCS OTIEIBHO JJIs KaX-

A0r0 y4aCTKa U IJIs1 BCEX SHGKTpI/IquKOﬁ CCTHU B LICJIOM.

-1 31 G2

O - [Mar = 0,77kM — [Mar = 1.0km
- —J L

012, NC "Annyzad' X lorm =053 kn Y lomez = 0.2 kM

pynno pynna
nompedumenel nompedumenel
S1= 1150 kBA S2 = 450 kBA

Puc. 4.9. PacueTHas cxema 3JI€KTpUUECKON CETH MPU CEKIMOHUPOBAHUU MaructpaibHou BJI

C OZJHOCTOPOHHMM IUTAaHUEM (BapHaHT 2)

OOGmiee BpeMsi BOCCTaHOBIICHUS AJIEKTpOCHa0keHus Koieosercs ot 3 n1o 10 u
Oosiee vacoB. IIpu 3ToM okosio 60 % BpeMeHH TpaTUTCS HA MOUCK U JIOKAIH3AIUIO
MOBPEXKIEHHOTO y4yacTka U ToJibko 40 % — HemocpeACTBEHHO Ha BBHINOJIHEHUE pe-
MOHTHBIX pa0oT.

CyMMapHbIii TOI0BOM HEJOOTITYCK ISl KaXKJIOTO Y4acTKa JIEKTPUUYECKON CETH

C ,Z[GHGHTpaHI/IBOBaHHOﬁ aBTOMaTHSaHHCﬁ, PaCCUYUTBIBACTCA 110 (bOpMYJIC
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AW o0 =0,01- - (1 =k ) - T by - (Lyyr JrZLom)-ZLS’HOMYLI -cos@- K5, kBr'u, (4.4)
rae kyy, =0,2 — k03 GULMEHT, YUYUTHIBAIOLIUN BIUSHUE JELIEHTPAIN30BAHHON CHC-

TEMbI CCKIUMOHUPOBAHUA JIMHUKM Ha KOJHUYECTBO aBapHﬁHBIX OTKJ'II-O‘IGHHﬁ, 110 AaH-

HbIM [1]; kg =0,6 — KOAPOULMEHT, yUUTHIBAIOLIUI BIUSHUE ACLIEHTPAIU30BaHHON

CUCTCMblI CCKIMOHHWPOBAHUSA Ha O6H_[€€ BpEMs BOCCTAHOBJICHHA 3J'ICKTp00H36)KCHI/IH,

o JaHHbM [1]; XSy, — CyMMa HOMHUHAJIBHBIX MOLIHOCTEH CHIIOBBIX TpaHC(popma-

topoB KTII yuyactka (kBA).
CyMMmapHbIii rog0oBOI HEAOOTITYCK JIA y4acTka 1:

AW o =0,01-10-(1-0,6)-6-0,2-(0,77+0,53) -1150- 0,85 - 0,65 =406,4 kBt-4.

CyMMmapHsbIii rog0BOI HEAOOTITYCK JI y4acTKa 2:

AW o =0,01-10-(1-0,6)-6-0,2-(1,05+0,2)-450- 0,85- 0,65 =89,5 kBr-u.

CyMMapHbIii roA0BOI HEAOOTITYCK /I BTOPOT'O BapHaHTa!

AWi0y = M iop + AWop » KBT 45 (4.5)

AWy, =406,4 +89,5=495,9, kBru.
KonuuecTBO OTKITIOUEHUN pacCUUTHIBAETCS 1O (hopMyJie
o, =0,01 -0, -1k, ) - (Lyar + 2Ly ), 1/To0. (4.6)
KosmmuecTBo oTKIt0OueHUM 17151 yyacTka 1:

Oy =0,01:10-(1-0,2)-(0,77+0,53)=0,1 1/rom.

KosmmuecTBoO OTKIIOUEHUH 7151 y4acTKa 2:

®py,, =0,01-10-(1-0,2)-(1,05+0,2)=0,1 1/rox.
OO611ee KOTUYECTBO OTKIIFOUEHHHM 711 BTOPOTO BapUaHTa:

®y, =0,01-10-(1-0,2)-(1,82+0,73)=0,2 1/rox.
JUTUTENbHOCTh OTKJIFOYEHHUH pacCUUThIBaeTCs Mo (popmyiie

T =0T kg, d/ron. (4.7)

JIMMTENbHOCTh OTKIIFOYEHHM JJ1s ydacTka 1:
Ty =0,1-6-0,6=0,36 4/TOI.

JIMUTENbHOCTh OTKIIFOYEHHH JJIs1 y4acTKa 2:
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Ty =0,1-6-0,6=0,36 w/ron.

OO6miast IUTENBHOCTH OTKITIOUECHHH /111 BTOPOT'O BapUaHTA:

T,=0,2-6-0,6=0,72 u/ron.

4.4. IIpumep pacuera IKOHOMHUYECKHX U OTHOCUTEIbHBIX MMOKAa3aTeJ el

Jlis cpaBHEHMs TIOJYYEHHBIX Pe3yJIbTaTOB pacueTa Moka3aTesiel HaleKHOCTH
HEOOXOJMMO pacCUUTaTh SKOHOMMUYECKHE U OTHOCUTEJIbHBIE IMOKA3aTeIu AJs pac-
CMaTpUBAEMbIX BAPUAHTOB.

DKOHOMUYECKHUH yIIepd OT mepepbiBa B AIEKTPOCHAOKEHUU He(pTe100bIBaO-
U 00BEKTOB ompeensieTcss Ha ocHoBe (Gopmyisl (3.7).

Jliist mepBoro Bapuanta (6a30BbIil):
Yo =MWy - Yy, -10°, mH py6b.,
rae ¥V, =233 py6/kBr 4 3HaYeHHE y[ENbHOrO SKOHOMUYECKOro yuiepba st Hed-

Te00BIBaIOIICH MPOMBITIUICHHOCTH (pyO0/kBT-4) mo nanHbIM [4], KOTOpBIE TIPUBEIC-

HBI 4 IPUIL. 2.
Vo =1352,5-233-10° =0,315 mutn py0.
Jl1st BTOporo BapuaHTa (YCTaHOBKA PEKIIOY3€pa):

Vior =AWy, -V, -10° mun py6.

Yo, =495,9-233-10° = 0,115 mutn py6.
M3MeHeHrne 5KOHOMUYECKOro yiepba mpu peanu3alidyd BTOPOro BapuaHTa yc-

TaHOBKH PCKIIOY3CPOB:
AY.o =AY 0 =AYy, MIH pYO. (4.8)
AY,,=0,315-0,115=0,2 mun.py6.
OTHOCUTENBHBIN MMOKa3aTellb U3MEHEHUsI HEIOOTIYCKa JJIEKTPUUYECKON SHEp-
TUH, ompeesnseTcs mo hopmylie:
AWy = Ao =AM 109 o, (4.9)

HO
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1352,5—495.9
AW — 9 b
ot 1352,5

-100=63,3 %.

OTHOCHUTENBbHBIN MOKa3aTeIh U3MEHEHHUS KOJIMYECTBA OTKIIOYEHUH, Onpeens-
etTcs no popmye
Oy — Oy .
Oy =— ——-100, %j; (4.10)
Oy

Worh :%'100:61,57 %o,

b

OorH2 :%'100=61,5, %.

b

OTHOCUTENBHBIN MMOKa3aTeIh N3MEHEHUS KOJIMYECTBA OTKIIFOUCHUMN, OTIPE/IeIIs-
eTcs no popmye

T, —%.mo,%; (4.11)

OTH —
11

1,53-0,36

o =" 53 -100=76,5 %0;

1,53-0,36

-100=76,5 %o.
1,53

OTH2 —

Pe3ynbraThl, KOTOpBIE OBLIM TOJMYYCHBI MPU pacueTe MoKaszaTeleld HaJeKHO-
CTH, YKOHOMHUYECKHX M OTHOCHUTEJbHBIX ToOKa3arejedl nis Bapuanta | (6a30BBbIil)
U BapuaHTa 2 (yCTaHOBKa pek3oy3epa) mpuBefeHbl B Ta0n. 4.1 u 4.2. B Ta6n. 4.1
MPUBEJCHBI 3HAUCHUS TOKa3aTelied HAJe)KHOCTH M OTHOCHUTEIBHBIX ITOKa3aTeleH

(m3MeHeHue mokas3aresei), B Ta0. 4.2 — SJKOHOMUYECKHE TTOKA3aTEIIH.

Tabnuya 4.1. IlokazaTe/Id HATIEKHOCTH

Bapuanr 1 Bapmuanr 2
[Tapametp A, %
(6a30BbIit) y4acTok 1 y4acTokK 2
['010BOI1  HENOOTHYCK 3IIEKTpHYE- 1352 406,4 89,5 —
52,5
CKOM sHepruu, KBt u 4959 63,3
KonnuecTBo oTKIIIOUEHHUH, 1/T0ON 0,26 0,1 0,1 61,5
JITUTEeIbHOCTh OTKIIFOYCHHH, U/TOL 1,53 0,36 0,36 76,5
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PesynbraThel pacdyeTa mokazatesneil Hane:KHOCTH (Tadd. 4.1) CBUIETENBCTBYIOT,
4TO NP peaM3alii CEKIIMOHUPOBaHus MarucTpaibHoil BJI (BapuanT 2) nokaszarenu
U3MEHSIOTCS B JIYUIIYIO CTOPOHY. 3HAYEHHUE TOJOBOTIO HEIOOTIYCKA AJIEKTPUUECKON
sHEpruu cokpamaercs Ha 63,3 % u cocrapuser 495,9 kBT -u/rox npu nokasarene Oa-
3oBoro Bapuanta 13525 kBrt'u/ron. KonnuecTBo OTKIIOUEHHMM COKpamiaeTcsi Ha
61,5 % u cocraBnser 0,1 1/rox mmst kaxaoro ydactka cekunonupyemoi BJI mpu mo-
kazarene 0a3oBoro Bapuanta 0,26 1/rox. JMTENBHOCTh OTKIIOYCHUH COKpAIIAeTCs
Ha 76,5 % u coctabnser 0,36 4/rox.

Bce BbllIeyKa3aHHbIE U3MEHEHUS! MOATBEPKAAOT LEIECO00PA3HOCTh CEKIHO-
HUPOBaHUs MaructpaibHoi BJI ¢ OHOCTOPOHHUM NMUTAHUEM IOCPEICTBOM PEKIIO-
y3epa. BaxkHyro ponp B oOecriedeHMH MOJIyYEHHBIX PEe3yJbTaTOB WUIPAET BO3MOXK-
HOCTh peaju3aliu CEeJIEKTUBHOW 3aluThl ceKImoHupyemoit yactu BJI-6kB nocpen-
CTBOM  pekinoy3epa. Ilpu  3aMbplkaHMM Ha  y4acTKE 32  PEKIOY3€poM,
AJIEKTPOCHA0KEHUE 3HAUUTEIbHOM 110 MOLUIHOCTH T'PYIIbl HOTPEOUTENEH CoXpaHseT-
CA, YTO WU OIPEHCISAECT 3HAYUTEIIbHOE YMEHBIICHUE HEIOOTIIYCKa JJIEKTPUYECKOU
sHepruu. [lenenne BJI-6kB Ha nBa yyacTka mo3BOISE€T CHU3UTh BEPOATHOCTH MTOBpE-

KACHUA 1 YMCHBIIUTDL JJIMTCIBHOCTD OTKJIFOUCHUM.

Tabnuya 4.2. IkoHOMHYECKHE TOKA3ATEIN

Bapmuanr 1
[TapameTtp Bapuanr 2
(6a3oBBIif)
["'010BOI1 HETOOTIYCK JIEKTPUUECKOU dHEpPIrUn, KBT 9 1352,5 495.9
lNonmosoit ymep6, MitH pyo. 0,315 0,115
CHmKeHne rogoBoro yiiepoa (3KoHOMHUS ), MITH pyO. — 0,2
KanuranoBnoxkeHus: Ha peanusaiuio, MIH pyo. — 2,2
Cpoxk OKyIaeMocCTH, JIET — 11

[Tpu U3BECTHBIX 3HAUEHUSIX T'OI0BOTO ylepOa, KanuTajabHbIX 3aTpaTax Ha pea-
JAU3ALUI0 MEPONpUITHH 10 ceKuuoHupoBaHuio BJI u skoHOMUM (MHAHCOBBIX
CPEACTB OT pEANN3ALUHA MEPONPHUATUN BO3MOXKHO OIPENECIUTH INPHUMEPHBIA CPOK

OKYITAEMOCTH MEPOIIPUSATHUSL.
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IIpuMepHBIN CPOK OKYIIAEMOCTH MEPOIIPUATUS MOKHO ONPENEIUTH 110 BbIPA-
KEHUIO

K K
Tox =77= >
9 AV,

JIeT, (4.12)

rae K — xanuTanoBioOKEeHHsI Ha peaiu3alyi0 aJbTEPHATUBHOTO BAapUAHTa 3JIEKTPO-
CHAOXEHHUsI, ThIC. py0.; D — rogoBasi 3KOHOMHUS (PMHAHCOBBIX CPEACTB OT peaanu3aluu
MEPOIPUSATHUSA, THIC. PYO.

[To nanubIM Tab. 4.2 pu peanu3alny CeKIIMOHUPOBaHUS MarucTpaibHoi BJI
C OJIHOCTOPOHHUM MHUTAHUEM SKOHOMHUS OT IOBBIIIEHUS HAJEHKHOCTH 3JIEKTPOCHAO-
xeHust coctaBut 0,2 mutH py6/roa. Ilpu kanuTaabHBIX 3aTpaTax Ha pealn3aldio CeK-
uuoHupoBanus BJI okoso 2,2 MiH py0. CpOK OKyaeMOCTH MEPOIPHUATUS COCTABUT

2,2
T, =—
OK 0.2

=11 per.

CpoK OKyITaeMOCTH MEpONPHUATHS IO CEKIIMOHUPOBAHUIO MarucrpanbHou BJI
C OJJHOCTOPOHHUM TNUTaHueM cocTaBiseT 11 ner. J[nuTenbHbIA CPOK OKYyHNaeMOCTH
OOBSICHSIETCSI OTHOCUTEJIBHO HEOOJIBLIONW MOIIHOCTBIO MPUCOEAMHEHHON Harpy3KH.
OpHako npu 3asiBIEHHOM CPOKE CIIy>KObl peKJIoy3epa He MEeHee 25 JIET U OTCYTCTBUU
HEOOXOIMMOCTH TEKYILET0 PEMOHTA MOJYyYEHHOE 3HAYEHUE CPOKA OKYIIAaeMOCTU HE
ABJIAETCS] KDUTUYHBIM.

PesynbTaThl pacuera SKOHOMHUYECKMX MoOkKazaTeneil (cMm. Tabn. 4.2) cBujue-
TEJIbCTBYIOT, YTO MEPOIPHUATHUSA 110 IOBBIIIECHUIO HAJIEKHOCTU MarucrpaibHon BJI
C OJTHOCTOPOHHHUM IUTaHUEM IIyTEM NPUMEHEHHUs PEKIIOY3€pa B DIEKTPUUECKOH ce-
TH HEePTEeIOOBIBAIOIINX MPEANPHUITHH, MO3BOJISIOT TOOUTHCS SKOHOMUYECKOTO 3(-
(dekTa naxke Npu OTHOCUTEIBHO HEOOJNBIINX 3HAYEHUSAX HArPY3KU U JUIMHE BO3TYIII-

HOU JINHUU.

5. CexknuoHupoBaHue MarucTpajbHoi BJI ¢ AByXCTOPOHHUM NMUTaHHEM

[TocnenoBaTenbHOE CEKIIMOHUPOBAHUE JIMHUN C CETEBBIM PE3EPBOM HCIIOJIB3Y-

CTCA B MAruCTpajJbHbBIX JIMHUAX C IBYMA UJIH HCCKOJIBKUMHU CMCKHBIMU UCTOYHUKAMU
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nuTaHusa. Bo3M0XXHO MpUMEHEHHE NPU CETEBOM pe3epBrpoBaHuu JuHui 10(6) kB ot
pPa3HbIX CEKUMH IIMH OJHOIO LIEHTpa NUTaHUA. B TaHHOM cilydae IONOJHUTEIBHO
K PEKJIOy3€paM Ha MArucTpajy YCTaHABIMBAETCS PEKIOY3€p B Ka4ECTBE ITyHKTa Ce-
teBoro ABP.

PaccmoTpum npuHIMN paboThl CXEMBbI MOCIIENOBATEILHOTO CEKIIMOHUPOBAHUS

JUHUHA C CETEBBIM pe3CpBOM Ha IMPUMEPE CCTHU C JABYXCTOPOHHHUM IIMTAHUCM

(puc. 5.1).
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Puc. 5.1. IlocnenoBarenbHOE CEKIIMOHUPOBAHKUE JIMHUM C CETEBBIM PE3EPBOM

[Ipy BO3HMKHOBEHUM MOBPEXKIEHUS Ha ydacTke JuHuu (Touka K1) aBTomMaru-

YECKU OTKJIKOYAETCs OJIMKalluii KoMMyTalMoHHbIN anmnapat BI'1.
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[To dakTy McUe3HOBEHUS HAIMPSHKCHUS aBTOMATHYECKH BKIIOYACTCSI PEKIIOY3ep
R2, paboratomuii kak myHkT ABP. BkiitoueHue npoucxoauT Ha KOPOTKOE 3aMbIKaHHUE.

3ammuTel Ha pekioy3epe R1 nHampaBnenneie. [Ipu oTpuiiareTsHOM HampaBiie-
HUU TIOTOKA MOITHOCTH CpabaThiBa€T COOTBETCTBYIOIIAs CTYIEHb 3aluThi, 1 R1 aB-
TOMATUYECKU CEJIEKTUBHO OTKJIIOYAETCS paHbIIEe, YeM OTKIIOUUTCA pekiioy3ep R2.
Tem caMbIM TPOMCXOAWT aBTOMATHYECKOE BBIJICIICHUE MOBPEKICHHOTO YYacTKa
¥ BOCCTAaHOBJICHUE MHUTAHMS HEMOBPEKEHHBIX MOTpeOUTENeH Ha y4acTKe JUHUHU OT
R1 mo R2.

O} dexTuBHOCTh CXEeMBI 00YCIOBIICHa BO3MOXKHOCTHIO aBTOMATHYECKH JIOKA-
JM30BaTh MOBPEXKICHUE B Mpejesiax OAHOr0 ydyacTKa M aBTOMATHUYECKH IMOJaTh pe-
3epBHOE MTUTAHNE HE TTOBPEKICHHBIM TTOTPEOUTEIISIM.

PaccmarpuBaemblii BapuaHT TakKe MO3BOJSIET OOECHEYHUTHh ONTUMAIBLHOE pe-
3epBupoBanue norpedutenei. [locpenctsom ABP Bo3moxHO obecrneunTh BOCCTa-
HOBJICHHE TIMTaHUS TTOTpeOUTENeH 11esmoro guaepa, mpu OTKIFOYCHUH OJTHOTO U3 IICH-
TpoB muTaHus (puc. 5.2). T0 0COOEHHO aKTyaJbHO IMPHU OJHOTPAHCPOPMATOPHBIX
cXeMax TOJICTAHIINH, T. K. (PAKTUYECKU TO3BOJIIET 00ECIICUYUTh CEKIIMOHUPOBAHHUE OT

CMCXKHOI'O UCTOYHHUKA ITUTaHMA.

ABsapviHoOe OoTKNW4YeHMe nogcTaHumm 35/6(10) xB

Brr R1 R2 R3 Br2
W<l R il |_pam
= 1 ABP )

NC 356(10) uB .7 1 ] 1 nc 38101 «B

Cpab6aTteieanme ABP Ha R2 - poccTaHOBNEeHMe NUTAHMA NOT-
pe6uTenenn huaepa oT CMEeXHOW NoACTaHLUNM

p B R R2 s are

<8 = "=
ABP
Thwow 1 O L O O neuwme

Puc. 5.2. CeklnoHMpOBaHUE OT CMEXHOTO UCTOYHUKA MUTAHUS
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5.1. Cxembl pesxknMoB MaructTpajabHbix BJI 10 cekunmonnpoBanms

B paccMmarpuBaeMoM CETEBOM paiiOHE ANEKTPOCHAOKEHUE MOTpeOUTeNel ocy-
mectBisiercst oT [IC «KHC-28» nmo nsym dunepam. @unep Ne 8 moakimroueH k 1-it
cekiuu muH 3PY-6kB I1C «KHC-28y». ®uaep Ne 10 nojakiroueH Ko 2-i CEKIMU IIUH
3PV-6kB IIC «KHC-28».

Hopwmainbnast cxema coequHeHut ¢).8 mpuBeneHa B Mpuil. 3 U MpeaycMaTpUBaET
noakmoueHne 11 nedictByromux TpanchopmaTopHbix nojactranuuii 6/0,4xB. Cywm-
MapHO€ 3HAYEHHE YCTAHOBJIEHHON MOIIHOCTH CHUJIOBBIX TpaHC(HOPMATOPOB COCTABIIS-
eT 1606 kBA.

Hopwmanbnast cxema coenunenuid ¢.10 npuBegeHa B npui. 4 U npeaycMmarpu-
BaeT MojkioueHue 19 peiicTByronmx TpaHcpopMaTopHbix noxactanuuii 6/0,4xB.
CyMMapHOe 3HAYEHHE YCTAaHOBJIEHHON MOIIHOCTH CHJIOBBIX TpaHCc(hopmMaTopoB co-
craBisger 3603 kBA. Jlist yno6cTBa IpeaCTaBiICHUS CXEMbl HOPMaJIbHBIX COCIUHE-
HUW U NOCIEAYIOIIEro BbIOOpAa MECT YCTaHOBKHM PEKJIOY3€pOB cXeMbl (Ipwil. 3 u 4)
MIPE/ICTABIICHBI B BUJIE 001N CTPYKTYPHOU cxeMslI (puc. 5.3).

B03MOXHOCTh OpraHu3anuu pe3epBHOrO MUTAHUS MPEIYCMATPUBAETCSA I10-
CPEICTBOM:

—pazbeaunutens PO, KOTOphIi ycTaHOBIIEH Ha onope 4 U 00ecreynBaeT KOJib-
neBanne ¢ (.9 KHC-28 (puc. 5.4);

— pazpenunutens PO, xoTopelii ycraHoBieH Ha omope 4 u obecrneunBaeT
kosbleBanue ¢ .6 KHC-29 (puc. 5.4);

— passequuutenss PK-1, koTopelil ycTaHOBIIEH Ha onope 27 OTBETBIECHUSA OT
maructpaibHoit BJI-6kB ¢.10 (puc. 5.5).

[Ipu ucnosb30BaHUM pa3beIUHUTENEH KONBIYIOIMX JUHUHI (puc. 5.4) obecre-
YUBAETCS pPe3epBUPOBAHUE dIEKTpOCcCHaO)eHUs otpeduTeneit ¢.10 co cTopoHsI 11eH-
tpa nutanus (I1IC KHC-28, 1-s cexuust mmH).

[Tpu ucnonv3oBanuu pazweauuurens PK-1 (puc. 5.5) obecnieunBaercst pesep-
BUPOBaHUE dJIeKTpocHa0xkeHus: morpedoutenein .10 ot ¢.8 ¢ koHIIA MarucTpaibHOM
BJI ot nenrpa nuranus [1C KHC-28 2 cexums muH. Pazsequantens PK-1 nmo3somnser

BBITIOJIHUTh W oOpaTHOE pe3epBUpoBaHWE i moTpedutenet .8 ot ¢.10.
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VYkazaHHbIE CIOCOOBI Pe3epBUPOBAHUS HEOOXOJHMMBI B CIydyae BbIBOAA B pe-
MOHT 1-i1 u 2-i1 cexuuii mnH PY-6kB wiau npu BeIBOJE B PEMOHT CHJIOBBIX TpaHC-
dbopmatopoB 35/6xkB na [IC KHC-28. B cinyyae aBapuiHOTro OTKIIFOUEHHUSI MarucT-
pPaJbHBIX JIMHUN BKIIOYEHUE BBIINICYKA3aHHBIX pPa3beAUHUTEIEH BO3MOMKHO TOJIBKO
NOCJIE JIOKAJIU3ALUN TTOBPEKICHHUS.

Takum 00pa3zoM, pe3epBUPOBAHUE OCYLIECTBISAETCS B TOJIBKO PYYHOM PEXHME

Y BBITIOJTHSETCS JTHOO0 IIJTaHOBO, JI00 TOJIBKO MOCJIe JIOKAJIN3allH1 ITIOBPCIKACHUS.

5.2. lIpumep ceKIUOHUPOBAHUS

B paccmarpuBaeMoM ciiydae BapMaHTOM KOHCTPYKTHBHOI'O MCIIOJIHEHUS TJ1aB-
HBIX Ienel peksioy3epa OyJeT pelieHrue no TUIy OJHOJMHEHHAs cXeMa I PeIICHUs
«IYHKT CEKIIMOHUPOBAHUS JINHUU C IBYXCTOPOHHUM NMHUTaHUEM» (CM. puc. 3.8).

C yderoM OCOOEHHOCTEH CXeMbl JJIEKTPUUECKOW CeTH Ielecoo0pa3Ho pac-
CMOTpPETH CIEAYIOIINE BAPUAHTHI TPUMEHEHHUS PEKIIOY3€Epa:

— cexunonupoBanue BJI 0T cMeXHOro MCTOYHHKA MUTAHUS;

— cekunoHupoBanue maructpaibHoil BJI ¢ ABP oT cMeXHOro ucroyHuka mu-

TaHUW.

Bapuanum 1 — cexyuonuposanue om cmexncHo20 UCmouHuKa NUManus

JlaHHBIN BapuaHT NpelyCMaTPUBAET YCTAHOBKY PEKJIOYy3€pa B MECTE YCTaHOB-
ku pazbenunutens PK-1 (ormaiika ot ¢.10, Ha onope 26). CxeMa yCTaHOBKM MpUBE-
JICHA Ha puc. 5.6.

OTOT BapuaHT MO3BOJUT YIPOCTUTH MPOLECC MEePEeBOia HATPY3KHU MPU HEOOXO-
JUMOCTH BbIBOJIa B peMOHT obopyaoBanus Ha [IC KHC-28. [lepeBoa Harpy3ku Mo-

KET OBITh BBINOJIHEH aucneTdepom uepe3 SCADA-cucremy.
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Puc. 5.6. Cxema cetu npu CEKLIMOHUPOBAHUU OT CMEKHOI0 UCTOYHUKA TUTAHUS

JlaHHBIN BapHaHT MO3BOJIUT CHU3UTH TOJHKO BpEMsi BBITIOJHEHUS paboT 1o Te-
PEBOJly HArpy3Kd Ha PE3€pBHBI MCTOYHHUK B Cllydae BbIBOJA B PEMOHT |-l u 2-i
cekiuit muH PY-6kB uinu npu BeIBOJIE B PEMOHT CUJIOBBIX TpaHcpopmaTopoB 35/6xB
Ha [1C KHC-28.

DKOHOMHUYECKAs 11e1eCO00pa3HOCTh YCTAHOBKH PEKJIOy3epa B JJAHHOM Cilyyae
Oyner ompenensaTbcsi puckamu nospexaeHus BJI-6kB Bo Bpems npoBeneHust pe-
MoHTHBIX paboT Ha [IC KHC-28. byner obecnieueHa celeKTUBHAs 3aIlUTa CEKIHUO-

Hupyemoi maructpanbaoi BJI-6kB (¢.8 wiu ¢.10).

Bapuanm 2 — cexyuonuposanue macucmpanvnou BJI ¢ ABP

JlaHHBI BapuaHT MpEAyCMATPUBAET YCTAHOBKY TPEX PEKIIOy3epoB. Pekityzep
BC-1 ycranaBnuBaeTcsi Ha MaructpaibHOi auHUU (.10 1719 CEKIMOHUPOBAHUS -
Huu. Pexnyszep BC-2 ycranaBnuBaercs Ha MarucTpajJbHOM TUHUU (.8 IS CEKUUO-
HUpoBaHUs JUHUH. Pexnoy3ep B-ABP ycranaBiuBaeTcsi B MecT€ YCTaHOBKH pa3be-
muuautens PK-1 (ornaiika ot ¢.10, Ha omope 26) s BeimosiHeHUs1 GyHkiun ABP
IPU CEJIEKTUBHBIX OTKIIOUEHHUAX YYaCTKOB MarucTpajibHbIX JuHUU (.10 u ¢.8 pek-
noy3zepamu BC-1 u BC-2 coorBercTBeHHO. CXeMa YCTAaHOBKH PEKIIOY3€pPOB IPUBE-

JIeHa Ha puc. J5.7.
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Puc. 5.7. CxeMa ceTu pu CEKIIMOHUPOBAHUM MarucTpaibHbix BJI ¢ ABP

[ToTpebuTenu crpynnupoBaHbl B COOTBETCTBUU C MECTaMU YCTAHOBKHU PEKJIO-
y3epoB. Bcero chopmupoBano 4 rpynmsl norpeduTesneid, MoAKII0YaeMbIX KaK WHIN-
BUAYQJIbHBIMH OTHAalKaMH, TaK U TPYIIIOBBIMHU.

Jliist 6o71ee HATTIAIHOTO MPEACTABICHHS 1ajiee pacCMaTPHUBACTCS yIPOIICHHAs
cxema ceTH (puc. 5.8) u npuBesieH npuMep paboThl PeKIOY3epOB I MpeIaraeMoro
BApHAHTa YCTAHOBKH, ITPU KOPOTKOM 3aMbIKAHUM HA OJHOM M3 OTHAEK.

B HOpMalIbHOM pekUMe IIEKTPOCHAOKEHNE OTpeOuTeNel Tpymibl 1 u rpyr-
el 2 ocymectisiercs o .10 KHC-28, pexnoysep B-ABP oTkitoueH.

[Ipu KOPOTKOM 3aMBIKaHWU HA OJHOM M3 OTHACK B MEPBOU IpyIIe MOTpeOuTe-
JIEW yCTOMYMBOE TTOBPEKICHUE OTKIIFOYAECTCS 3alIUTON FOJIOBHOTO BhIKIrO4aTess Bl -
I na I[1C KHC-28.

3arem pekioysep B-ABP BkirouaeTcs Ha KopoTkoe 3ambikaHue. [Ipu moBTop-
HOM KOPOTKOM 3aMbIKaHUU Ha CeKUUOHupymlieMm pekioyzepe BC-1 cpabarbiBaer
HalpaBJICHHAs 3aluTa (MpU OTPUIIATEIbHOM HAMpaBJICHUU MOTOKAa MOIIHOCTH). OT-
KIoueHue pekiioyzepa BC-1 nmokanuszyeT MOBpEXAEHHBIN y4acTOK 3JIEKTPUUYECKOI

CCTH. HOK&HHS&HI/IH IMPOUCXOJUT B aBTOMATHUUYCCKOM PCIKUME.
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M1 Br-1 BC-1 B-ABP BC-2 Br-2 Wn-2
= gl = =)
.10, NC KHC-28 0.8, MIC KHC-28

U U U U
pynna I'punna I'pynna ['punna
nompedunened nompedumened nompedumened nompedumensl
W1 Br-1 BC-1 B-ABP BC-2 Br-2 W2
(-0 2l = =)
.10, NC KHC-28 \ 0.8, NCKHC-28
U U U
Tpynna Tpunna pynna pynna
nompedunened nompedumeneu nompedumeneu nompedumeney
1 2 3 [

W1 Br-1 BC-1 B-ABP BC-2 Br-2 W-2
- —O0—f—10O e = =—(~)
$.10. NC KHC-28 \ $.8, NIC KHC-28

U
Tpynna Tpynna Tpynna Tpynna
nompeduneney nompedumeneuy nompesumeney nompedumeney
-1 Br-1 BC-1 B-ABP BC-2 Br-2 WN-2
(-0 ] = 5 =)
.10, NC KHC-28 \ ©.8, NC KHC-28
U U U

'pynna
nompeduneney
1

'pynna
nompedumeney
2

['pynna
nompedumeney
3

['pynna
nompedumensu
L

Puc. 5.8. llpumep pabotsl pexsioy3epoB npu K3 Ha oHOM U3 oTmaek rpynimsl 1

[TocneaBapuilHbId PEXUM XapaKTEPU3YETCSd TEM, YTO OOECHEYEHO 3JIEKTPO-

AHAJIOTUYHBIN TPOLIECC TPOUCXOIUT MPU KOPOTKOM 3aMbIKAHWU HA OJIHOW W3
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cHaOxenue norpedurenerd rpynmsl 2 ot ¢.8 [IC KHC-28. Takum o6pa3oM, yMEHb-

1meH o0beM noTpeduTenei, yisl KOTOPBIX HAPYIIEHO 3JIEKTPOCHAOKEHHE.

OTIMaeK K norpedurensiMm rpynnsl 2 (puc. 5.9). B nanHOM ciydae IpOUCXOJIUT CelleK-
TUBHOE OTKJIIOYEHHUE CEKIIMOHUpPYIoIIero pekioysepa BC-1, BkitoueHne Ha KOpOTKOe
3ambIKaHe pekiioyzepa B-ABP u nocnenyromiee oTkiroueHue pekioysepa B-ABP.
OnektpocHabxenue norpedureneid rpynnsl 1 coxpaneno ot UII-1 (.10 KHC-28),

ANIeKTpOCHAOKEeHHE oTpeduteneit rpynmnsl 3 u rpymnmsl 4 coxpaneno ot UII-1 (¢.10

KHC-28).



W-1  Br-1 BC-1 B-ABP BC-2 Br-2 M[l—Z
(- = ] = 5—(~)
10. NC KHC-28 8. NC KHC-28

U O 4 O
Mpunna Mpunna Mpunna [punna
nomp-aﬁiuneneu nompegmeneu n-ampe?umenEL- r\c-meﬁlumeneu
-1 Br-1 BC-1 B-ABP BC-2 Br-2 Wl—z
(- — s & = E—{~}
0. NC KHC-28 b8, [0 KHC-28
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Mpunna lpynma pynna ‘ Tpynna
nomp-aﬁiuneneu nompedumened n-JmpE?umEﬂEL' r-c-mpeﬁ]umeneu
w1 Br-1 BC-1 B-ABP BC-2 Br-z Wn-2
o = ] = = =)
.10, NC KHC-28 .8, NC KHC-28
¢ \{}
Tpynna ‘ 'punna [pynna
IIIII[I['II'I?III 1eneu ‘ .’I!IilI|JI’PI:III‘.‘|’I!'.I III:II!['I!'?!IIIII’IIF‘[I
un-1  Br-1 BC-1 B-ABP BC-2 Br-2 WnN-2
== O gl = )
0, NC KHC-28 8, 1T KHC-28
U \ ¢ 4

Mpunna .
nompedunenel
1

lpunna
nompedumengl

Mpynna
nompefumened
3

Puc. 5.9. Ilpumep paboThl pexsioy3epoB nipu K3 Ha 071HOM U3 OTIACK TPYMIIBI 2

[Ipouieccbl BOCCTAHOBIIEHUSI 3JIEKTPOCHAOXKEHUS MPU KOPOTKUX 3aMBIKAHUSAX

Ha y4JacTkax MarucTpayibHbIX JuHui ¢.10 u §.8, unm ornaiikax dunepa 8 B 1eaom

AHAJIOTUYHBI TEM, KOTOPBIC OIIMCAHBbI BBIIIC.

JlaHHBIN BapUaHT YCTAHOBKH PEKIIOY3€pPOB MO3BOJIUT OOJIETYUTH TTOUCK MECTa
noBpexeHus. [Ipu cenexkTuBHON paboTe 3alIUT PEKIOY3EpOB, OJ1aroiaps CEKIMOHU-

poBaHMIO MarucTpanbHbiX BJI n1nmHa ydacTkoB, Ha KOTOPBIX IPUCYTCTBYET MOBPEXK-

JCHHUC 3HAYUTCIIbHO CHHNKACTC.

JIaHHBIN BapHaHT YCTAHOBKHM PEKIOY3€POB IO3BOJUT CHHU3UTH OOIEe BpeMs
MPOCTOSI TEXHOJIOTHYECKOT0 HedTeq00bIBaOMero o00pya0oBaHUS TMOTpeOUTeNeH.
[Tpu cenekTUBHO# pabOTe 3alIUT PEKJIOY3EPOB BOCCTAHOBJICHUE MTUTAHUS IS TOTPE-
OWTeseH, pacloOKEHHBIX BHE MOBPEKICHHOTO yYacTKa, MPOUCXOIUT 3HAYUTEIHLHO

ObIcTpee, YeM MPH ICUCTBUSIX ONEPATUBHO-BBIC3AHON OpHUrajpl U JUCTIETYEpPA.
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CHmxeHne 0011ero BpeMEeHH MPOCTOSI TEXHOJIOTHYECKOTO HePTe100bIBAIOIIETO
000pyI0BaHUsl TO3BOJIUT MHHHUMHU3UPOBATh YIEPO, BO3HHUKAIOIIUNA OT IMEPEPHIBOB

B AJIEKTPOCHA0KEHUU MPU MOBPEKACHHUIX Ha MarucTpaibHbix BJI u oTnaiikax.

5.3. [Ipumep pacyera nokasareJieid HAJACKHOCTH
Pacuer moka3zarenieil BBINOJHSAETCS C HMCIOJIb30BAHUEM YHPOIIEHHBIX CXEM
ANEKTPUUECKOM CETH MPU CEKIIMOHHUPOBAHUM OT CMEXHOTO HCTOuHHKa (puc. 5.10)

U IIpHU ceKUMOHUpoBaHuK MaructpanbHbix BJI ¢ ABP (puc. 5.11).

B-ABP Br-2 W2

-1 Br-1
— IMar = 2,35km — [Mar = 2 9km —
L L] =] -

Y lom= 437 kn Y lom = 7,8%km

l'pynna ['pynna
nompedumeneu nompedumened
S = 1606 «BA S = 3763 kBA

Puc. 5.10. PacuetHas cxema s Bapuasra 1

Bapuanm 1 — cexyuonuposanue om cMedCHO20 UCMOYHUKA NUMAHUSL

[lepBblil BapuaHT MOKHO paccMaTpuUBaTh B KauecTBe 0a30BOro BapuaHTa, MO-
CKOJIBKY YJIyYIIEHUE TEXHUKO-DKOHOMMUYECKHUX ITOKA3aTENIeHd JOCTUIAETCA TOJIBKO 3a
CHIDKEHHUS BPEMEHHU BBINOJIHEHUS paloT MO MEPEeBOAY HArpy3KH Ha pE3epBHBIN HUC-
TOYHHUK B CJIy4ac BbIBOJA B PEMOHT 1-i u 2-i cekuui muH PY-6kB ninn npu BeIBOAE

B PEMOHT CUJIOBBIX TpaHchopmaropos 35/6xB na [1IC KHC-28.

Wi-1 Br-1 BC-1 B-ABP BC-2 Br-2 MWN-2

IMar = 1.95km — [Mar = 1.0kM — [Mar = 0.9km — IMar = 2.0kM  —

=} —
[ L L L] L

Y lomi= 237 kn 2 lotz = 2.0 km Y lom = 2 25km Y lome = 5.664kn

Mpunno lpunna [punna punna
nompedumened nompedumenel nompedumenel nompedumened
S1=1563 kBA Sz = 1043 «kBA S3=2110 kBA St = 1653 kBA

Puc. 5.12. PacueTHas cxema s Bapuanra 2
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CyMMapHbIil TOZOBOM HEAOOTIYCK AJsl KaKIoro ¢uaepa pacCUMTHIBACTCA IO

dbopmyie
AWiop =0,01- @ - T+ (Lyyyr + 2Ly ) - XS0 - €08 Q- Ky, KBT 4, (5.1)

rne o, =10 (1/na 100 kM B roa) ynenpHas yactoTta nospexaeHuit BJI 10(6) kB no

CIPaBOYHBIM JaHHBIM [2]; T =6 (4) cpeaHee BpeMsi BOCCTAHOBIIEHHUS OJTHOTO YCTOM-
YHMBOI'O NOBPEKACHUS 110 CIIPABOYHBIM JaHHBIM [2]; L, — JUIMHA MarucTpajJbHOrO
ydacTKa JIMHUU (KM); 2L ., — CyMMapHas JUIMHA BCEX OTHAEK OT MAruCTPajabHOIrO
y4acTKa JIMHUU (KM); XS, — CYMMa HOMUHAQJIBHBIX MOIIHOCTEH CHJIOBBIX TpPaHC-
¢dopmatopoB Bcex KTII (kBA); cos¢p=0,8 — x03QPUIEHT MOUTHOCTH COTIACHO
nanHbIM [3]; K, =0,65 ko3¢ ¢uiuueHt 3arpy3ku CHIOBOrO TpaHc(hopMaTopa MoTpe-
OUTENTbCKUX MOACTAHLIUH.
CyMMapHbIif rogoBoM HeaooTITyCcK s puaepa 10:

AWiop10 =0,01-10-6-(2,95+4,37)-1606-0,8- 0,65 =3667,8 kB1u.
CyMMapHbIil r010BOM HEJOOTIYCK A1 pumepa 8:

AW, 48 =0,01-10-6-(2,947,89)-3763-0,8-0,65=12668,1 kBt-u

HO8
CyMMmapHblii TOJOBOM HEJOOTIYCK ISl PACCMAaTPUBAEMOM AIEKTPUUYECKON ce-
TH PACCUUTHIBAETCS MO hopMyIie

AWy =AY,

Hopto + AW,

Hogs» KBT4; (5.2)
AWy, =3667,8+12668,1=16335,9 kBt-u.

KonmnuecTBo OTKIIFOUEHUH paccUuThIBACTCS MO hopmyrie
®; =0,01-©, - (Lysr +ZLyy), 1/TOR. (5.3)
KonnuectBo otkirouenuii mist ¢.10:
Opg0 =0,01-10-(2,95+4,37)=0,732 1/ron.
KonmaectBo oTkimtouenuit st ¢.8:

Oy =0,01-10-(2,9+7,89) =1,08 1/roz.

O6HICC KOJUYECTBO OTKIFOYCHUH JIIA BHGKTqueCKOﬁ CCTH:

oy =0,01-10-(2,95+4,37+2,9+7,89) =1,8 1/rogx.
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JITTeThHOCTh OTKIIFOYEHHH paccuuThiBaeTcs 1o Gopmye (4.3):
I',=o,-T,d/rox.
JlmntensHOCTh OTKIIIOUeHHM 117151 huaepa 10:

Ty =0,732-6=4,4 w/ron.

JIMUTeNbHOCTh OTKIIIOUCHHH I uaepa 8:

Ty =1,08-6= 6,48 wron,

OO6m1ast VIUTENHHOCTh OTKIIOUCHHM 1JI DJIEKTPUUECKOMN CeTH:

T, =1,8-6=10,9 4/ron.

Bapuanm 2 — cexyuonuposanue macucmpanvruou BJI ¢ ABP

Bropoii BapuaHT npeanoiaraer pa3aelieHue Kaxaoro u3 (GuaepoB Ha JIBa yya-
ctka (puc. 5.12). ITokazarenu HaACKHOCTU PACCUUTHIBAIOTCS OTACIBHO JJISI KaX0TO
ydacTKa U JiJIsl BCeU AJIEKTPUUECKOM CETH B LIETIOM.

OOmiee BpemMsi BOCCTAHOBJICHUS dJIEKTpOoCcHAOX)eHus koseonercs or 3 mo 10
u 6osee yacoB. [Ipu aTom okomo 60 % BpeMeHH TpaTUTCS HA TIOWCK M JOKAIU3AIUIO
MOBPEXKIEHHOTO ydacTka U TONbKO 40 % — HEmocpeACTBEHHO Ha BBINIOJIHEHUE pe-
MOHTHBIX paloT.

CyMMapHBbIil TOJIOBOM HEJOOTITYCK JJIsl KaXJA0T0 y4acTKa AJIEKTPUUECKOU CETH

C ICTICHTPATN30BaHHON aBTOMATU3AIMEH, PACCUUTHIBACTCS 1O (hOpPMyJIe
AWioge =0,01- 00y - (1= ) - T+ kg - (Lo +ZLOTH)-ZSHOMW -cos@- K, kBr-u, (5.4)
rae kyy =0,2 — k03 GULMEHT, YUYUTHIBAIOLIUN BIUSHUE JELIEHTPAIN30BAHHON CHC-

TEMbI CCKIUMOHUPOBAHUA JIMHUKM Ha KOJHUYECTBO aBapHﬁHBIX OTKJIIO‘ICHPIfI, 110 AaH-

HbIM [1]; kg =0,6 — KOAQOULMEHT, yUUTBIBAIOIUI BIUSHUE ELIEHTPAIN30BAHHON

CUCTCMbI CCKIMOHHMPOBAHUS Ha 06mee BpCMsI BOCCTAHOBJICHUA BHCKTPOCHaG)KCHI/Iﬂ,

o JaHHbM [1]; XSy, — CyMMa HOMUHAJIBHBIX MOLIHOCTEH CHIIOBBIX TpaHC(popma-

topoB KTII yuyacTtka (kBA).
CyMMmapHsbIii roJ0BOI HEAOOTITYCK JIA y4acTka 1:

AW o =0,01-10-(1-0,2)-6-0,6- (1,95+2,37)-563-0,8-0,65=364,2 kBr-u.
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CyMMapHbIii rog0BOI HEAOOTITYCK JI y4acTKa 2:

AW oy =0,01-10-(1-0,2)-6-0,6- (1+2)-1043-0,8- 0,65 =468,6 kBr"u.

CyMMapHbIil ro10BOM HEJOOTITYCK JUIsl y4acTka 3:

AW oy =0,01-10-(1-0,2)-6-0,6-(0,9+2,25)- 2110-0,8-0,65=995,4 kBT1u.

CyMMmapHbIii rog0BOM HEAOOTITYCK I y4acTkKa 4:

AWy =0,01-10-(1-0,2)-6-0,6- (2 +5,64)-1653-0,8-0,65=1891,3 kBr-u.

CyMmMapHbIii TOJOBOM HEJOOTIYCK JUIsl PACCMAaTPUBAEMOM AIEKTPUUYECKON ce-
TH PACCUUTHIBAETCS 1O hopMyIIe

AWior = AWHqul +AWHqu2 +AVVHqu3 + AWHqu4a

AW, =364,2+468,6+995,4+1891,2=3719,5 kBr-u.

kBT 4; (5.5)

KonnuecTBo OTKIIIOUEHUN paccUuThIBaeTCs Mo popmyrie
0;=0,01-0, - (1-kyy) - (Lyar +2Loy), 1/rom. (5.6)
KosmdecTBo oTKIt0ueHUM 1151 yyacTka 1:

Op,; =0,01-10-(1-0,2) - (1,95+2,37) =0,35 1/ron.

KosmmuecTBo OTKIIOUEHUM 7151 yYacTKa 2:

Opyy, =0,01-10-(1-0,2)-(1,0+2,0)=0,25 1/ron.

KosaecTBo oTKIIOUEHUM 17151 yyacTKa 3:

Oy =0,01-10-(1-0,2)-(0,9+2,25)=0,25 1/rox.
KonmuecTBo oTKIIOUEHUM 7151 yyacTKa 4:

Opyyq =0,01-10-(1-0,2)-(2,0+5,64) =0,65 1/ron.
OO6111ee KOTUYECTBO OTKIFOUCHUM JJIS DJIEKTPUUYECKON CETH:
@, =0,01-10-(1-0,2)-(5,85+12,26) =15 1/rox.
JIMUTENbHOCTh OTKIIIOUEHHM paccuuThiBaeTcs 1o popmyiie (4.6):
T,=0, T kg, y/ron.

JIMUTENBHOCTH OTKIIFOUEHMM I yyacTkKa 1:

Ty =0,35-6-0,6=1,26 w/ron,
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JIMUTENbHOCTh OTKIIFOUECHHM 1J1 yyacTKa 2:

T4t =0,25-6-0,6=0,9 u/rog.

Iy
JIMATENBbHOCTD OTKIIFOYEHUH JJI Y4aCTKa 3:

Ty =0,25-6-0,6=0,9 u/rop.

JIMUTENbHOCTh OTKIIFOYEHHH JJ1s1 ydyacTKa 4:

Tipyes =0,65-6-0,6=2,34 u/ron.
OO6m1ast JVIUTENBHOCTh OTKITIOUCHHM JI SJIEKTPUUECKOMN CETH:

T,=15-6-0,6=5,2 u/ropn.

5.4. IIpumep pacyera IKOHOMUYECKHUX U OTHOCUTEJIbHBIX MOKA3aTeJIel

JIJisi cpaBHEHHS TIOYYCHHBIX PE3yJbTaTOB pacueTa MoKa3aTele Hale:KHOCTH
HEOOXO/IMMO paccYUTaTh SKOHOMUYECKHE M OTHOCUTEJIbHBIE MOKa3aTeau JUisl pac-
CMaTpPUBAEMbIX BApUAHTOB.

DKOHOMHUYECKHM yIiepd OoT mepephiBa B IJIEKTpOcHaO)eHUH HedTea00bIBaro-
Uit 00bEKTOB OMpeaeseTcss Ha OCHOBE (popMyisl (4.7).

JlJ1s mepBOro BapruaHTa yCTAaHOBKHU pekiioy3epa (0a30BbIil BApHAHT)

Yior =AWyo1 Y, -10°, mutH pyo.,

rae ¥V, =233 py6/kBr 4 3HaYeHHE yIENbHOrO SKOHOMHYECKOro yuiepba st Hed-

Teno0bIBarolel oTpaciu (py6/kBt-4) mo nanaeiM [4] (mpuit. 2).
Yo =16335,9-233-107° = 3,81 muH py6.
J17st BTOpOro BapuaHTa YCTAHOBKHU PEKIIOYy3epa:
Vior =AWy, - ¥, -10°, MutH py6.
Vo, =3719,5-233. 10° =0,87 wmuH pyob.
N3meHeHne 5KOHOMHUYECKOTOo yiiep0a Mpu peann3alid BTOPOro BapuaHTa yc-

TAaHOBKH PCKIIOY3CPOB:

AY o =AY 0, =AY 10, » MIIH PYO. (5.7)
AY o =3,81-0,87=2,94 mun pyO.
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OTHOCUTENBHBIN MMOKa3aTelb U3MEHEHUsI HEIOOTIYCKa JJIEKTPUUYECKON SHEp-
T'UH, orpesensercs no popmyse

_ AWHOl — AW,

AW, = HO2 . 100, %b; (5.8)
OTH AVVHOI
N L E S 1) CE P
16335,9

OTHOCHUTENBbHBIN MOKa3aTeIb U3MEHEHHUS KOJIMYECTBA OTKIOYEHUH, Onpeaens-
ercs o gopmyiie

Wory = P~ o -100, %; (5.9

1

Doy =%-100:20 %,

5
OTHOCHUTENLHBIN TIOKAa3aTeIb U3MCHCHUS JIINTCIIBHOCTH OTKJIFOUYCHUM onpcac-

asiercs o Gpopmyne

Ty =2 12-100, (%) (5.10)
m
L 10,9-5,2

Tom =— 5 100=52 %,

)

Pe3ynbTraThl, KOTOpbIE OBUIN MOJYYEHBI PU pacyeTe Moka3aTesne Hale)KHOCTH
SKOHOMMYECKUX M OTHOCUTEIBHBIX IMOKa3aTeNel JJisi pacCMAaTpUBAEMbIX BapHaHTOB
YCTaHOBKHU PEKIIOY3epoB (BapuaHT 1 — 6a30BbIN U BapUaHT 2) NMPUBEIEHBI B Ta0I. 5.1
u 5.2. 3HaueHus oKaszareyield HaJIeXXHOCTH U OTHOCUTEIIBHBIX MOKa3aTelnel mpuBese-
HBI B Ta0. 5.1.

AHanu3upysi pe3yJbTaThl pacyera IokaszaTtenei HajgexHoctu (tabin. 5.1), He-
00X0/IMMO OTMETUTH CYILIECTBEHHOE YJIYUIlIEHUE BCEX MOKa3aTeseil Mpu peaau3aiuu
cekimoHupoBanusa Maructpainbhbix BJI ¢ ABP (BapuanT 2). 3HaueHune rogoBoro He-
JNOOTITYyCKa 3JIEKTPUYECKOW AHEpPruu cokpamaercs Ha 77,2 % u cocrasuser 3719,5
kBT-u/ron nmpu nokaszatene 6a3oBoro Bapuanta 16335,9 kBt uy/rox. KonmuectBo oT-

KitoueHui cokparntaercst Ha 20 % u cocrasnsier 1,5 (1/ron) npu nokazaresne 6a30BOro
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BapuanTa 1,8 (1/rox). JInmuTenbHOCTh OTKIIOYEHUH cokpamaercs Ha 52 % u cocTaB-

aser 5,2 (u/ron).

Tabauya 5.1. Tloka3aTejJn HAAEKHOCTH H OTHOCHTEIbLHBIE MOKA3aTe U

Bapuant 1 (6a30-
[Tapametp BBIil) Dapaasr 2 A, %
¢.10 .8 yu.l yu.2 yu.3 yu.4
["'010BOI HENOOTIYCK BJIEK- 3368 12668 364,2 468,6 9954 | 1891,3 -
TpUYECKOI 3Hepruu, KBt u 163359 3719,5 77,2
KonndecTBO OTKITIOUCHUH, 0,7 1,1 0,35 0,25 0,25 0,65 -
l/ron 1,8 1,5 20
JIMATEeILHOCT OTKITIOUE- 6.5 4.4 1,26 0,9 0,9 2,34 -
HHH, 4/TOJ 10,9 5,2 52
Tabnuya 5.2. IkoHOMHYECKHE TIOKA3ATEIN
[Tapametp Bapuaur | Bapuanr 2
(6a30BbriT)
["'010BOI1 HETOOTIYCK JIEKTPUUECKOU dHEPIrun, KBT 9 163359 3719,5
l'omosoit ymep6, MitH pyo. 3,7 0,9
CHmKeHne rogoBoro yiiepoa (3KoHOMHUS ), MITH pyO. — 2,94
KanuranoBnoxxeHus: Ha peanusaiuio, MIH pyo. 2,5 7,5
Cpoxk OKyIaeMocCTH, JIET - 3
(ae 6oee)

Bce Bblleyka3aHHbIe U3MEHEHUS, OATBEPKAAOT 1EI€CO00Pa3HOCTh CEKIHO-

HupoBanus maructpaibHbeix BJI (¢.10 u ¢.8 TIC KHC-28) u Bemonnenue ABP mo-

CPEIICTBOM PEKJI0y3epoB. BaxkHyto poJib B 00€CIEUEHUH MOJIYUYEHHBIX PE3yJIbTaTOB

UrpacTt ACHCHTPAJIM30BAHHAA aBTOMATU3alWA JIOKAJIM3alluu MOBPCKACHHBIX YYaCT-

KOB M BOCCTAaHOBJICHHA 3JICKTpOCH36)K€HI/I}I HOTpG6HTCJIGI>i.

[Ipu M3BECTHBIX 3HAYEHMSIX T'OAOBOIO yIIepOa, KanuTalbHBIX 3aTpaTax Ha pea-

JU3alUI0 MEPOTNPUATUNA MO ceKiumoHnupoBanuio BJI u skoHOMUM (DUHAHCOBBIX

CpCACTB OT pcain3aliin MGpOHpI/ISITI/Iﬁ BO3MOKHO OIIPpCACINTL CPOK OKYIIaCMOCTH

MEpPONPUATHS.
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IIpuMepHBIN CPOK OKYyNaeMOCTH MEPOIPHUATHS, MOKHO OINPEIEIUTD 110 BbIPa-
KEHUIO

K K
TOK = — = N
DAY,

JIeT, (5.11)

rae K — xanuTanoBiOKEeHHs Ha peain3alyi0 aJbTEPHATUBHOTO BapUaHTa JJIEKTPO-
cHaOxeHus, ThIC. py0.; D — rogoBas SKOHOMHS (PHHAHCOBBIX CPEJICTB OT peaIU3aluU
MEPOIPHUATHUSA, THIC. PYO.

[To nanHbIM TaGa. 5.2 mpu peanu3anuu BapuaHta | U3MEHEHHs] CXEMbl BHEII-
HETO AJIEKTPOCHAOKEHHS] IKOHOMUS OT MOBBIIICHHUS HAJACKHOCTH JEKTPOCHAOKEHNUS
coctaBuT 2,94 muH py6/roa. [Ipu kanuTanbHBIX 3aTpaTax Ha peaynu3aliio CEeKIMOHH-
poBanus BJI okono 7,5 MiH py0. CpoK OKymaeMOCTH MEPOIPUSITHS COCTABUT:

15
.94

=2,55 ner.

Cpok MeporpuaTHs M0 CEKIUOHUPOBaHUIO MaructpaibHbix BJI ¢ ABP nytem
YCTaHOBKH TPEX PEKIIOY3€pOB COCTABIISET He Oosiee 3 JieT.

AHanu3upysi pe3yJibTaThl pacueTra 3KOHOMUYECKUX MoKazarened (tadn. 5.2),
HEO0OXOIMMO OTMETUTh, YTO MEPOIPUATHS MO MOBBIMICHUIO HagexxHocTu BJI mytem
MIPUMEHEHUS JNEUEHTPAIIM30BAHHOIO aBTOMATHYECKOTO CEKIIMOHUPOBAHUS U PeE3Ep-
BUPOBAHUS TMO3BOJISIOT 3HAYUTEIBHO CHU3UTH BEIWYMHY dKOHOMHYECKOTro yiepoa
IPU MPOCTOE TEXHOJIOTUYECKOTO 00opyaoBaHus. /s HedTeq00bIBAIOIINX MPEITPH-
ATUA 3HAYCHUE TOJIOBOM SKOHOMHUHU (DMHAHCOBBIX CPEACTB 00ECIIEUMBACT HU3KHE

3HAYEHUSI CPOKOB OKYIIAEMOCTH MEPOIPUSITUH.

6. CexnnuonupoBanue MmarucrpajabHoi BJI

¢ IPUMEHEHHUEM MpeAoXPaHuTe el

JlaHHbBII cI0CO0 UCTIONB3YETCS MPU HAIMYUU B CETH MPOTSIKEHHBIX OTIAEK CO-
BMECTHO C aJTOPUTMOM CEKIMOHUPOBAHHUS JIMHUM C OAHOCTOPOHHUM MHUTAHUEM WU
ceTeBbIM pe3epBoM. [Ipu Takol cxeme CEeKIIMOHUPOBAHUS JOMOJHUTEIBHO K PEKIIO-

y3epaM Ha MarucTpaid Ha MPOTSKEHHbIE OTHAWKHU, TOBPEKIAEMOCTh KOTOPBIX 10C-
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TaTOYHO BBICOKA, YCTAHABIMBAIOTCA IUIABKUE Ipenoxpanurenu. Hasnauenue ycra-
HOBKM NPEIOXPAHUTENS HA OTIAWKE — UCKIIOYEHUE BJIUSHHS MOBPEXKICHUI HA OT-
BETBJICHUAX Ha OOIIYI0 HaJEKHOCTh moTpedureneil cetu. Mcmonb3zoBaHue mnpeno-
XpaHUTEIEN Il 3alUTHl OTIHACK JIELIEBIIE HEKEIIN ITYHKTOB CEKLMOHUPOBAHUs, I10-
ATOMY JAHHBII BapUAHT HAIllE] IIMPOKOE MPUMEHECHHE B PA3JIMYHBIX CTPAHAX MUPA.

Oco0eHHOCTh aITOpUTMa CEKIIMOHUPOBAHUS JIMHUN C MJIaBKUMHU TPEIOXPaHH-
TEJSIMU Ha OTIAMKaX 3aKJIK0YaeTCs B TOM, YTO IIPU IIEPBOM IOSIBICHUH MOBPEXKACHUS
HEO0OXO0IMMO ONPENIETUTh €r0 XapaKTep — yCTOWYMBOE WK HeycToiunBoe. st 3Toro
PEKIIOy3€p Ha MAaruCTpaM JOJDKEH OTKIIOUYMTBHCS PAaHbLIE, YEM yCIEET NEPEroperhb
IUTaBKasi BCTaBKa npegoxpanutens. Eciu nmoBropHoe BritoueHue pekioysepa (AIIB)
OyJeT HEeyCIEeLIHbIM, 3 COOTBETCTBEHHO MOBPEKIEHUE YCTOMYUBOE, PEKIIOY3€ep 10J-
JKEH IIOJ0KJATh II0OKa IEPEropuUT IUIABKAsl BCTABKA IPEAOXPAHUTEIS U TEM CaMbIM
JIOKaJIM3yET MOBPEKICHHUE HAa OTIANKE.

JlpyruMu clioBaMH HEOOXOIMMO OOECIEYUTh «CIACEHHE» MpeIoXpaHUTEeNs
npu HeycTounBbiX K3 U ero rapaHTUpoBaHHOE «CKMTaHHWeE» B ciydae, eciu K3 yc-
ToitunBoe. Takol anropuT™M padOThl PEKIOY3€pOB B MEKIYHAPOIHOU MpPAaKTHKE IO-
Y4 Ha3BaHUE fuse-saving — CaceHUE Mpe1oXpaHUTEIs.

Peanuzanus anroputMma crajia BO3MOXHa OJjarojapsi BO3MOXKHOCTSIM PEKJIO-
y3epa paboTaTth ¢ pa3HbBIMU BPEMSITOKOBBIMU XapakTepucTukamu B nukiax AlIB.
PaccmoTpum NpUHLIMI CEKIMOHUPOBAHUS CETU C UCIIOIB30BAHUEM IUIABKUX IIPENO-
XpaHHUTENEN Ha IpUMeEpPEe paAralIbHON JTMHUHU C OJHOCTOPOHHUM MUTaHUEM (puc. 6.1).

[Iponsouio KOpOTKOE 3aMbIKaHue 3a pekioy3epoM R B touke K1 (puc. 6.2).
B nepBpiil MOMEHT BpEMEHHM HACTPOMKH PEKJIOYy3€pa HAXOMATCS HA XapaKTEPUCTUKE
nepBoro oTkiro4YeHus (1o neporo nukiaa AIIB). Ilpu aToM xapakTepucTrKa nepBoro
OTKJIIOUEHUS MPEATNONaracT 0JJHOBPEMEHHYIO paboTy JABYX CTyNEHEH TOKOBOM 3aliu-
el (BTX-1, BTX-2). BpemsatokoBas xapakrepuctuka nepBoi crynenun (BTX-1) me-
KUT HWKE BPEMSITOKOBOM XAPAKTEPUCTUKHU IPEIOXPAHMUTEINS], & BPEMATOKOBAs Xa-
pakrepuctuka BTopoil crynenn (BTX-2) — Boime. [Tockonsky BTX nepBoii cTynenu
TOKOBOM 3aIlUTHI JIeKUT HYKe BTX npenoxpanuresns, IpoOUCXOAUT CEIEKTUBHOE OT-

KIIFOUEHHE pekitoy3epa R.
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OsiTh

NC 35%(10) xB

k'l'lﬂl

M — BTX npegoxpanutens; . . W e e "

BTX-1, BTX-2 — BpeMATOKOBbIE XapaKTePUCTMKM NEPBOI M BTOPOMN CTYNEHN TOKOBLIX 3aLuT
peknoysepa

Puc. 6.1. cxonnasi cxema TUHUY MPU CEKIIUOHUPOBAHUH

C UCITIOJIb30BAHUECM IIJIAaBKHUX HpGIIOXpaHI/ITeJICf/i

i er R n
L) >—|—| [[ . 1
T m [] ns
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-
e 400 Boo 1200 1600 A

Puc. 6.2. CxeMa nTuHUM NIPU CEKIIMOHUPOBAHUH C UCIIOJIb30BAHUEM

IUIaBKUX MPEeI0OXpaHUTENeH PH eperopaHui NpeaoXpaHuTeNs

[To dakty oTkiItOueHUs pekioy3ep R aBTomaTHuecku mepexoauT Ha XapakTe-
PUCTUKY BTOpPOTO OTKJIIOUEHHs, Ha KoTopoll BTX-1 mepBoil CTyneHU BBIBOIUTCA.
Pexnoy3sep npousBogut nepBoe nosropHoe BkiatoueHue (AIIB). Ecin xopoTtkoe 3a-
MBIKaHHE OBLIO HEYCTOMYHMBOE, PEKIIOY3€p OCTAHETCS BO BKIIFOUEHHOM COCTOSIHHM,
¥ HOpMaJIbHOE MUTaHUE MOTpeOuTeaeit BOCCTAaHOBUTCSA. B MpOTUBHOM cilyyae pekio-

y3ep OyJeT 1aTh, MOKa MEePEeropuT IJIaBKasi BCTaBKa MPEJAOXPAHUTENS, T. K. HA BTO-
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poM OTKJIIOYEeHUHU pekioy3ep padortaeT mo BTX tonpko Bropoil crynenu (BTX-2).
Cropanue 11aBKOM BCTaBKHU MPEIOXPaHUTENST TPUBOIUT K aBTOMAaTHUECKOMY CEJICK-
TUBHOMY OTKJIIOYEHHUIO TOBPEXKIECHHOTO OTBeTBIeHUsA. [loTpedburenu Bcex ocrajb-

HBIX YYaCTKOB (uepa COXpaHUIN CBOE MMUTAHHE.

6.1. CxeMbl pe:kxuMoB MarucrpaiabHoii BJI 1o cekuuuoHupoBanus

Hopmanbnas cxema coeaunenuit ¢.1 IIC «Kapmackanbsl» npuBeneHa B mpu-
0. 1 u mpeaycmarpuBaeT MojkIouYeHue 19 AeHCTBYIOMMX KOMIUIEKTHBIX TpaHC-
dopmaropusix moactannmii 10/0,4kB (KTII 10/0,4xB) B MarucTpansHO# BO3TyITHON
munnu 10 kB. MomHocth cunoBeix TpanchopmatopoB KTII Bapeupyercs B npene-
gax 100-250 kBA. CymMapHOe 3Ha4€HUE YCTAHOBIIEHHOW MOIIHOCTH CHJIOBBIX
TpanchopmaropoB cocrtaBiser 2426 kBA. IloomopHas cxema BO3YIIHOW JIMHHUH
IIpUBEJEHA B IIPUIL. S.

Jist ynobcTBa MpeACTaBICHHUS] CXEMbl HOPMAJbHBIX COEIWHEHUW M TOCIe-
TYIOIIET0 BhIOOpa MECT yCTaHOBKM pekiioy3epoB cxema BJI-10xkB (mpun. 4) mpen-

CTaBJICHA B BUJIE 00IIIEH CTPYKTYpHOU cxeMhl (puc. 6.3).

M
MC "KopHockons”
10/35/10kB
1 cekuus wuk 3PY-10kB

Br [1\]
|
12km
182 kn } I Mk
J | po1 J P02 | Po3 | Poe J J
| Pt | 3 | 'p7 Trte | e
ﬁ .
KBA KBA kBA| [kBA| |xBA
i | P2 T3 [P | Ps M Tl -1
11331 1137) (22} (1zs)  H27)
15 k1 165 kM
KBA KBA KBA
-2 L TS
133 82 (93
e | p5 | pn | Po
To T T 1
| ps |pre |P7 P& KBA KBA KBA KBA
o e e

=16 M-13 n-1& -13
(131 (121 (136! (198}
100 100 100 63
KBA KBA KBA KBA

-5 -8 mn-17 -6
(15 (168) (129 (123

Puc. 6.3. Ctpykrypras cxema coenunenuit ¢.1 I[1C «Kapmackansn
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Crpykrypa cxemsl ¢.1 [1C «Kapmackans» npeamnonaraet HaTu4ue:

— Tpex MPOTSKEHHBIX ydacTKOB maructpaibHo BJI-10kB ¢ motpeburensmu,
KOTOPBIE PACIIOI0KEHbBI B HEIOCPEACTBEHHOM 0J1M30¢TH OT Tpacchl BJI;

— JIBYyX MPOTSKEHHBIX OTIAEK C MOTPEOUTEISIMHU, KOTOPBIE YAAJIEHBI OT TPACCHI
BJI na paccrostnue ot 1,5 1o 1,65 xm.

ITockonmbky MaructpanbpHas BO3AylIHas JuHuA |0kB moxgkirodeHa TOJIBKO
K OJJHOMY MCTOYHHMKY NUTaHUs (MarucTpajibHasl JIMHUS C OJHOCTOPOHHUM IHUTAHU-
€M), BO3MOXXHOCTb PE€3E€pPBUPOBAHUS JIEKTPOCHAOKEHUS OOJIbIIEH YacTH MOTpeOuTe-
JIEN OTCYTCTBYET.

[Ipy BO3HMKHOBEHHMH MOBPEXKACHUS HA MAaruCTpaJi WIM OTHANKaX JEUCTBYET
peneninas 3amura B ssuerike 3PY-10kB [1C «Kapmackanb» 1 OTKII0YAETCs TOJTOBHOM
BBIKJIFOUATENIb MarucTpaibHoi TuHuM. [Ipu HeycTtolunBbix noBpexaeHusx BJI-10xkB
ANEKTPOCHA0KEHUE BOCCTAHABIIUBACTCS JEHCTBUAMH aBTOMATHYECKOTO MOBTOPHOTO
BritoueHus (AIIB).

[Ipu ycroiiunBOoM mOBpeXIeHUM Ha mOpoTsikeHHoW otnaiike 1 (KTII-145,
KTII-168, KTII-129, KTII-123) npoucxoauT oTkiatoueHue Boikiroyarenas BI'1 ¢.1
B 3PVY-10kB na IIC «Kapmackane» (puc. 6.4). ABTOMaTH4eCKO€ MOBTOPHOE BKJIO-
YEHHUE B ATOM CJlydae SIBJISIETCS HEyCIHEIHbIM. JIoKanu3auus MecTa MOBPEXKICHHS
OCYILIECTBIICTCS ONepaTUBHO-BbIe3AHON Opuragoir (OBB) myreM oTkitodyeHuUs
pazbenunuTens ornaiiku PO3 mocne HaxoxxaeHuss mecta noBpexaeHus. Ha Bpems
NOMCKA U JIOKAJIM3alMd MECTa MOBPEKIEHUS IEKTPOCHAOKEHUE BceX MoTpedure-
nen maructpanbHo BJI-10kB HapymeHo v BOCCTaHABIMBAETCS TOJIBKO IIOCIE JIO-
KaJIM3allud MecTa TMOBpEeXKIAeHUs. DeKTpocHaOxkeHue mnorpedureneit KTII-145,
KTII-168, KTII-129, KTII-123 BoccTraHaBauMBaeTcss TOJBKO IIOCJIE PEMOHTHO-
BOCCTaHOBHUTEJIbHBIX pabOT B MECTE MOBPEKACHUS.

[Ipy BO3HUMKHOBEHHH TMOBPEKICHHUS MAarucTpaid HPOUCXOIUT OTKIIOUECHHUE
BeiktouatTens BI'l ¢.1 B 3PY-10xB na [1C «Kapmackanbe» (puc. 6.5). Jlokanuzanus
MECTa TOBPEXJICHUS HEBO3MOXHA, TpeOyeTcs NMpOBEACHHE PEMOHTHO-BOCCTAHOBH-

TeIbHBIX padboT. Ha Bpems morcka MecTa moBpexAeHUS IIEKTPOCHA0XKEHUE BCEX T0-

55



Tpeburesneil Hapymaerca. BoccTaHoBieHne 371€KTPOCHAOKEHUSI BO3MOYKHO TOJIBKO

I1O0CJIE€ PEMOHTHO-BOCCTAHOBHUTCIILHBIX pa60T B MCCTC IOBPECKIACHUA.

un

MC "Koprockom™

182 km } i
.L J_ OTK.1 J_ j.
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| p1 | 7
gl g {
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133l
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Puc. 6.4. Cxema npu NOBpeXICHNN Ha NPOTSHKEHHOM oTnaike 1
Mn
MC "Koprockoas”
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Puc. 6.5. Cxema npu noBpexI€HUN HAa MarucTpajibHOM ydactke BJI
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[Totpeburenu, noakmoueHHsie K .1 11C «Kapmackaibpy, B OOJBIIMHCTBE OT-
Hocarces K III xkareropuu B OTHOLIEHHMH HAJEKHOCTH 3JEKTPOCHAOXKEHUs, a AJis I0-
Tpebureneil | kareropun peann3oBaHbl HEOOXOJUMBIE MEPOIPUATHS MO olecreye-
HUIO HAJIEKHOCTH (JIOKAIbHBIE HCTOYHHUKH JIEKTPUUECKOU SHEPTHH).

OpnHako 4acThle W JUIMTENBHBIE OTKIFOYEHUS MPUBOJAT K CYIIECTBEHHOMY He-
TOOTITYCKY 3JEKTPUYECKON IHEPIUH, YTO CKa3bIBAe€TCA HAa (PMHAHCOBBIX MMOKA3aTENISAX
anektpoceTeBor kommannu OO0 «bamkupckas snektpocereBas kommnanus» (OO0
«BbCK»). Kpome Toro, npu HaJMm4uu TOJbKO OJAHOTO YCTPOMCTBA pENIEHHOMN 3alIUThI
(B 3PY-10kB) nns mpoTsKeHHOM MarucTpaibHOM JIMHUM 3JIEKTPONEpEIayd MOMCK
U JIOKAIM3alUsl MEeCTa HOBPEXACHUS TPeOYIOT 3HAUMTEIbHBIX BPEMEHHBIX 3aTpar
U TPYAOBBIX PECYPCOB.

[TosTomy 3amaya ceKUMOHUPOBaHUS MarucTpanbHoil BJI-10kB sBisieTcs: akty-
anbHOW. lcrnonp30BaHME IUTABKUX INPENOXPAHUTENEH NPENCTABIACTCS BO3MOXKHBIM
HE TOJbKO B coctase norpedurensckux KTII, HO u B Hayane MpOTSHKEHHBIX OTHAEK:
1 (KTII-145, KTII-168, KTII-129, KTII-123) n 2 (KTII-191, KTII-121, KTII-136,
KTII-196).

6.2. IIpumep ceKIUOHUPOBAHUS

B paccmarpuBaeMoM ciiydae BapuaHTOM KOHCTPYKTHBHOI'O MCIIOJIHEHUS TJ1aB-
HBIX IIeTIel peksoy3epa OyAeT pelieHne o TUIY OJHOJIMHEHAas cxeMa JJisl «ITyHKTa
CEKIITMOHUPOBAHUS JIMHUM C OJJTHOCTOPOHHUM NUTaHuem» (puc. 2.11)

C y4eToM MOITHOCTH TOTPEOUTENCH U UX KOJMYECTBA IEIECO00pa3HO BHITIOJ-
HUThH YCTAHOBKY JIBYX ITYHKTOB CEKI[MOHMPOBAHUS, KOTOPhIE o0ecreyaT aBToMaTHye-
CKO€ BOCCTAHOBJICHUE AJIEKTPOCHAOKEHUSI HAMOOJIbIIIET0 KOJIMYECTBA MOTpeOUTENEH.

B kadecTBe MECT yCTaHOBKM MYHKTOB CEKIIUOHUPOBAHUS IPUHUMAIOTCA TOUKHU
nepes MpoTsHKeHHBIMU oTHaiikamu (puc. 6.6).

Pexnoyszep Pl ycranaBnuBaercs mnepen mnepBoM NPOTSIKEHHOM OTHANMKON
k TII-145, TII-168, TTI-129 u TII-123 (nnuna otnaiiku 1,5 kM). Ha camoii ornalike

yCTaHaBIMBAIOTCA npenoxpanurenu Ipl-3.
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Pexnoyszep P2 ycranaBimmBaercss mepen BTOPOM NIPOTSHKEHHOM OTHAMKOMN
k TII-191, TII-121, TII-136 u TII-196 (anmuna ornaiiku 1,65 km). Ha camoit ormaii-

K€ TaKX€ YCTaHABIUBAIOTCS Npenoxpanurtenu [1p4-6.
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Puc. 6.6. Cxema cetn nipu cexrponupoBaanu BJI-10xB ¢.1

IIpu Takoil cxeme ycTaHOBKH (puc. 6.6) 3amuTa 3JIEKTPUYECKOW CETU OCyIile-
CTBJISIETCA CIEAYIOLIMM 00pa3oM:

— npegoxpanutenu [1p4-6 obecrneunBaroT JOKAINU3AIUI0 YCTONUYHUBBIX TOBPEX-
JI€HUI Ha BTOPOM MPOTSKEHHOM oTnaike (anuHa 1,65 km);

— pekioysep P2 obecnieunBaeT CENEKTUBHOE OTKIIOUEHUE CHAaYalIa HeyCTONYH-
BBbIX MOBPEXICHHUI HAa TPEThEM ydyacTKe Maructpanu (mumHa 1,1 kM) u BTOpoil mpo-
TSOKCHHOM oTmaiike (nuHa 1,5 kM) — crmaceHue npegoxpanuteneit [1p4-6 u 3atem yc-
TOMYMBBIX MOBPEXKACHUI Ha MarucTpajiud U pe3epBUpPOBaHUE pabOTHI MPEeJOXpaHUTE-
neit [1p4-6;

— npenoxpanurenu [Ipl-3 obecrieunBarOT JIOKaIU3aLUI0 YCTOWYUBBIX TOBPEXK-

JICHUI Ha BTOPOM MPOTSKEHHON oTnaike (anuHa 1,5 kM);
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— pekiioy3ep P1 o0ecrnieunBaeT ceIeKTUBHOE OTKIIOUEHHUE CHavYala HEYyCTONYH-
BBIX MOBPEXKJACHUN HA TPEThEM yuyacTke maructpanu (mumHa 1,0 kM) u BTOpoit mpo-
TsOKEHHOUM oTnaiike (mmHa 1,65 kM) — cmacenue npenoxpanuteneit [Ipl-3 u 3atem
YCTOMYMBBIX MOBPEXKICHUA HA MAarUCTPAIA U PE3EPBUPOBAHNE pabOTHI MPEIOXPaHU-
teneit [Ipl-3.

JInsl mabHENIIEeTo aHaIu3a U pacyeTOB TEXHUKO-IKOHOMUYECKUX MTOKa3aTenen
paccMaTpuBaeMas CTPYKTypHasi cXxeMa dJIeKTpuueckoi cetu (puc. 6.6) Obuta ympo-
nieHa. [lorpebuTtenu crpynmupoBaHbl B COOTBETCTBUU C MECTOM YCTAaHOBKH PEKJIO-
y3epoB. ChopMupoBaHo 5 rpymin moTpeOuTenei, moaKII09aeMbIX:

— K nepBomy MmaructpaibHomy ydactky (TTI-135, TII-133, TII-137, TII-192,
TII-193);

— K nepBoil npotskeHHou ormaiike (TI1-145, TIT-168, TII-129 u TII-123);

— KO BTOpoMy MaructpainbHomy yuactky (TII-144, TII-195, TTI-130);

— Ko Bropo# npotskenHon ornaiike (TTI-191, TII-121, TII-136 u TII-196);

— K TpeTbeMy MaructpasibHomy yuactky (TII-122, TII-125, TTI-127).

VYrpouieHHass CTPYKTypHasi cXema DJIEKTPUYECKOW CEeTH TpejcTaBieHa Ha

puc. 6.7.

P2
[Marz = 10km — [Mar3 = 1.1kM
—]
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n - BI1
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- —J

p.1 MC "Kaprackoas”
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— } FUI3 } FUL-6

nompedumened nompedumened
S1=620 kBA S3=383 kBA

['punna
nompedumengl
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Puc. 6.7. YoporieHHasi CTpyKTypHas CXeMa JIEKTPUIECKON CeTH

[Ipumep pabOTHI MYyHKTOB CEKIIMOHUPOBAHUS B HOPMAJIbHOM, aBapUHHOM
Y [IOCJICaBAPUUHOM PEXUMAX U1 HEYCTOMYUBBIX U YCTOWUMBBIX KOPOTKUX 3aMbIKa-

HUU ITpUBENIeH Ha puc. 6.8 u 6.9.
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Puc. 6.9. ITpumep pabotsl pexnoysepa P1 npu K3 Ha nepsoii otnaiike (rpymnrma 2)
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B HOpMansHOM pexume dIeKTpocHabKeHne notpedurenen rpynn 1-5 ocyre-
ctBisiercs 1o ¢.1 ot [1C «Kapmackamsly, pekiioy3epsl P1 u P2 BKIItOYCHBI.

IIpn KOPOTKOM 3aMBIKaHMM Ha BTOPOM IPOTSHKEHHOM OTHAWMKEe K IpymIle Io-
Tpebureneir 4 MOBpEXJACHUE OTKIIOYACTCS 3aluToi pekiioy3epa P2 mo Bpewms-
TokoBoM xapaktepuctuke BTX-1 (puc. 6.8). [Ipoucxoaut HapymeHue 3JIeKTpocHa0-
KEHUS NOTpeOuTeNei rpynmnsl 4 U rpyIIsl S.

IIpr HEyCTOMYMBOM IOBPEKIECHUM aBTOMAaTHYECKOE IOBTOPHOE BKIIIOYECHUE
(AIIB) peknoysepa P2 obecnieunBaeT BOCCTAaHOBIICHHE AJIEKTPOCHAOXKEHUSI TOTPEOU-
Teneu rpynm 4 u S.

[Ipu ycroiiunBom noBpexaeHun AIIB pekioy3epa NpOUCXOIUT HA KOPOTKOE
3ambIKaHue. B aTom ciydae pekinoysep padboraetr no BTX-2, obecnieunBas neperopa-
Hue npeaoxpanutenei [Ip4-6 u nokanuzamuio Mmecta noBpexaenus. [Ipu stom obec-
NEYMBACTCSI BOCCTAHOBJICHUE DJIEKTPOCHAOXKEHHs ToTpeduTenei rpynmsl 5. Boccra-
HOBJIEHHE 3JIEKTPOCHA0XKEHHS OTPEOUTENIEH IpyMIbl 4 OCYIIECTBISIETCS MOCIE BbI-
MIOJIHEHHSI PEMOHTHO-BOCCTAHOBUTENIBHBIX PA0OT HA BTOPOU MPOTSHKEHHOW OTIANKe
K MOTPEOUTENSIM TPYIIIH 4.

IIpr KOPOTKOM 3aMBIKaHWHM HAa MEPBOM IPOTSIKEHHOM OTHAWKE K TPyIIIE IO-
TpeOutenei 2 MOBpeXACHUE OTKIIOYaeTcs 3alMTod pekioyzepa Pl mo Bpems-
TokoBoi xapakrepuctuke BTX-1 (puc. 6.9). IIpoucxoaut HapylieHHe 3IEKTPOCHA0-
KEHUS Tpynn norpedurenei 2, 3,4 u 5.

IIpr HEyCTOMYMBOM IOBPEKICHHUM aBTOMAaTHYECKOE MOBTOPHOE BKIIOUECHHUE
(AIIB) pexnoysepa P1 oOecrieunBaeT BOCCTAaHOBJIIEHHE 3JEKTPOCHAOKEHHS TPYIII
notpebureneit 2, 3,4 u 5.

[Ipn ycroiunBom noBpexaeHnn AIIB peknoys3epa NpOUMCXOIUT HA KOPOTKOE
3ambikaHue. B aToMm ciydae pexnoysep paboraer mo BTX-2, obecnieunBas neperopa-
Hue npegoxpanurtenei [pl-3 u nokanuzamuio mecra noBpexaeHus. [Ipu atom obec-
MIEYMBAETCSl BOCCTAHOBJICHUE AJIEKTPOCHAOXKEHUs oTpedurteneit rpynmsl 5. Boccra-
HOBJICHUE 3JIEKTPOCHA0XKEHUS MMOTpeOuTeNnel Tpynisl 4 OCYLIECTBISETCS MOCIE BbI-
NOJIHEHUS PEMOHTHO-BOCCTAHOBUTENIbHBIX PA0OT HAa BTOPOM MPOTSKEHHOM OTHaiike

K IOTPEOUTENSIM TPYIIIIHI 4.
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IIpn yCTOMYMBBIX KOPOTKHMX 3aMBIKaHMSAX HA MAaruCTpajbHbIX ydacTkax BJI-
10xB 3ammTa ronosHoro Beikitouaresss BI'1 u pexnoysepor P1 u P2 6yner obecrne-
YUBATh CEJIEKTUBHOE OTKJIIOYEHHE TMOBPEKACHHBIX YYaCTKOB IO XapaKTEPUCTUKE
BTX-2 ¢ HeoOxoaumoi BBIIEPKKOW BpeMeHH (I 00ECTIeUeHUs CEEKTHBHOCTH
JNENUCTBUS yKa3aHHBIX 3alIUT nocie HeycnemHoro AIIB).

[IpensaraemMplii BapyaHT YCTAHOBKHM ITYHKTOB CEKLIMOHUPOBAHMS HE TOJBKO
MO3BOJIUT aBTOMATU3UPOBATH MPOIECC JOKAIU3ALNUN MOBPEXKIECHUSA, HO U OOJETYUT
MOMCK MeCcTa MOBPEXJEHUs omepaTuBHO-Bbe3HON Opuranoit (OBB). Ilpu cenek-
TUBHOU paboTe 3aIUThl PEeKIIoy3epa U IJIAaBKUX IMperoXpaHuTenel, omarogaps cex-
HMOHUPOBAHUIO MarucTpanbHoil BJI 3HaUMTENBbHO YMEHBIIAKOTCS JJIMHBI YYaCTKOB,
Ha KOTOPBIX JIOKAIU3YIOTCS MOBPEXKICHUE 3HAUUTEIbHO CHIXKAETCS.

IIpensaraemplil BApMaHT YCTAHOBKM ITYHKTOB CEKLMOHUPOBAHMS M IIPENOXPA-
HUTEJIEH Ha MPOTSHKEHHBIX OTMAWKaX MO3BOJIUT 3HAYMTENILHO CHU3UTH 0011ee BpeMs
BOCCTAHOBJICHHSI 3JICKTPOCHAOKEHUSI MOTPEOUTENEC M MOBBICUT HAJAEKHOCTh JJICK-
TpocHaOxeHus. Ilpu cenekTuBHON padOTE 3alUT TOJIOBHOTO BBIKJIIOYATENS JTUHUU
BI'l na IIC «Kapmackanel», pekioyszepoB Pl u P2 u npenoxpanureneit 1lpl-IIp6
BOCCTAHOBJICHHE MUTAHUS AJI MOTpEOUTENEH PacoOKEHHBIX BHE MOBPEKIECHHOTO
ydacTKa MPOMCXOIUT 3HAYUTENIbHO ObICTpee (IMPAKTUYECKW MTHOBEHHO), YeM IpH
JEHCTBHUSIX OTIEPATUBHO-BBIC3THOM OpUTaabl M TUCTIETYEpA.

CHmwxeHre OOIIET0 BPEMEHH HapYIIEHUs SJIEKTPOCHAOXKEHHs MOTpeOuTenei
MO3BOJIUT CETEBOM KOMIAHUU MUHUMHU3HPOBATH yIIEpO, BO3HUKAIOUIUN OT HEI0OT-

IIyCKa DJIEKTPUYECKON IHEPTUU.

6.3. Ilpumep pacyera nmokasareseil HaAeKHOCTH

Pacuer mokazareneil BBINOJHAETCS C MCIOJb30BAHUEM YIPOILEHHBIX CXEM
ANEKTPUUECKOM ceTH it 0a30BOro BapuaHTa (JIEHCTBYIOIIAs CXEMa 3JIEKTPUYECKOM
CeTH) U NPHU CEKIMOHMPOBAHUU MaructpaibHoil BJI ¢ ucnonb3oBaHuEM IIaBKUX

IIPEIOXPaHUTEIIEH.
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Bapuaum 1 — 6azosviii eapuanm (Oeticmayowas cxema 31eKmpuyeckoll cemu)

[lepBbiii BapraHT MOXHO pacCMaTpHUBATh B Ka4eCTBE 0A30BOI0 BapHaHTa, pac-
YeT ToKas3aTelled KOTOPOTO BBITIONHSETCS JUIS CPAaBHUTEIHHOTO aHalu3a M TOCe-
JYIOIIero 000CHOBAHUS pealn3alliy MpeiaraeMbIX MeponpusaTHil. PacueTHas cxema

MpUBEAEHA Ha pUCyHKE 6.10.

B

Wl
O — [Mar = &12km
= L

1, NC "Koprockons”

I'punno lpunno
nompedumened nompedumensy
S1=020 kBA S3=383 kBA

Ipunno
) . nompedumened
X lotm = 15 kM X lomz = 165 kM S5 = 300 kBA

punno punno
nompedumened nompedumened
Sz = 363 kBA St = 860 kBA

Puc. 6.10. PacueTHast cxema 31€KTpUUYECKOM CETH J1Jisl BapuaHTa |

CyMMapHbIii roJ0BOM HEAOOTITYCK PaCCUUTHIBAETCS MO (hopMyIie
AW, =0,01- @, - T - (Lyyur +ZLoyy) - ZSion - €OS@- K, KBT 4, (6.1)
rae o, =10 (1/ma 100 xm B ron) ynenpHas yactoTta nospexaeHui BJI 10(6) kB no

CIPaBOYHBIM JaHHBIM [2]; T=6 (4) — cpeHee BpeMsl BOCCTAHOBJIEHUS OJJHOT'O yC-

TOWYMBOI'O MOBPEKIEHHS IO CIIPABOYHBIM JIaHHBIM [2]; L, — JJIMHA MarucTpaib-
HOT'O Y4acTKa JINHUM (KM); 2L, — CyMMapHas JJIMHA BCEX OTHACK OT MarucTpajb-
HOIO y4YacTKa JUHHMH (KM); XS, — CYMMa HOMHHAJIBHBIX MOLIHOCTEH CHJIOBBIX
tpancopmaropoB Bcex KTII (kBA); cosp=0,85 — korpduuneHT MOIMHOCTH CO-
riacHo JaHHbM [3]; K, =0,5 — koadduIueHT 3arpy3ku CUII0BOro TpanchopmaTopa

NOTPEOUTEITHCKUX MOACTAHIINH.
CyMMapHbIil ro10BOM HEJOOTIYCK ISl TEpBOTo (0a30BOT0O BapuaHTa):

AW, =0,01-10-6-(4,12+2,7)-2426-0,9-0,5=4467 kBr-u.

KonmnuecTBo OTKIIFOUEHUH pacCUUThIBACTCS MO popMyrie

oy =0,01- o, - (Lyr + 2Ly ), 1/TO0. (6.2)
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KonnuectBo oTKIIIOYeHUH J1s1 IEpBOro (0a30BOro BapuaHTa):
0y, =0,01-10-(4,12+2,7)=0,68 1/rox.
JITMTeTsHOCTh OTKIIFOYEHHH paccuuThiBaeTcs 1o Gopmyte (4.7):
I,=oy-T,yron.
JIMUTENbHOCTh OTKIIIOUEHHM 171 epBoro (0a30BOro BapraHTa):

T,,=0,68-6=4,1 u/rox.

Bapuanm 2 — cexyuonuposanue BJI ¢ npumenenuem pexioysepos

U NIABKUX npedoXparHumereli

Btopoii BapuaHT npeanosiaraet pazaeieHue maructpainbHoil BJI-6kB Ha Tpu
yuyactka. Pacuernas cxema npuBeneHa Ha puc. 6.11. Ilokazarenn HamexxHOCTH pac-
CUUTHIBAIOTCS OTACJIBHO JJI KaXXJIOTO Y4acTKa U JJIsl BCEX AJIEKTPUUECKOUN CETH B I1e-

JOM.

1 B
O — IMarm1 = 2,026M
~ =

d1 NC "Kopmockons”

P2

IMarz = 10xm —
L

Tpynna ] [p1-3 l'pynno

nompedumened nompedumened
S1= 0620 kBA S3 = 383 kBA

Mara = 11kM

=

——
—

] Mpk—6

lpunna
, . nompedumened
X lomm = 15 km 2 otz = 165 kM Ss= 300 KkBA

punno punno
nompedumenen nompedumened
S2 = 363 kBA St = 860 kBA

Puc. 6.11. PacueTHas cxeMa 3JIEKTPUYECKON CETH NPU CEKLIMOHUPOBAHUM MarucTpanbHoi BJI

C IPUMEHEHHUEM IJIAaBKUX IPEeJOXpaHUTENEH (BapuaHT 2)

OOmiee BpemMsi BOCCTAHOBJICHHUS dJIEKTpOoCcHAOX)eHus koseonercs or 3 mo 10
u 6osee yacoB. [Ipu aTom okono 60 % BpeMeHH TpaTUTCS HA TMOKWCK U JOKAIU3AIUIO
MOBPEXKIEHHOTO ydacTka U TONbKO 40 % — HEmocpeACTBEHHO Ha BBINIOJIHEHUE pe-
MOHTHBIX paloT.

CyMMapHBbIil TOI0BOM HEAOOTHYCK JIsi KaKJIOTO Y4YacTKa WJIM MPOTSKEHHOM

ormaiiku BJI ¢ nenenTpann3oBaHHON aBTOMATU3alUEH PACCUUTHIBACTCS 1O (hOpMYJIE:
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AWHOW.:O,OI-QO-(I—kHy)-T-kBB-(LWi+2Lomi)-ZSHOMi-coscp-K3,KBT-q, (6.3)
rae kyy =0,2 — k03¢ GULMEHT, YUYUTHIBAIOLUIUN BIUSHUE JELIEHTPAIN30BAHHON CHC-

TEMbl CEKIIMOHWUPOBAHUA JIMHUM HA KOJWYECTBO aBAPUUHBIX OTKJIFOYECHUM, MO JaH-

HbIM [1]; kpy =0,6 — KOAQOUIMEHT, YUUTBIBAIOIUI BIUSHUE JELIEHTPAIN30BAHHON

CUCTCMbI CCKOMOHHMPOBAHUS Ha 0611166 BpCMs BOCCTAHOBJICHUA 3J'ICKTpOCHa6)KeHI/I$I,

1o JaHHeM [1]; ZS;,; — CYMMa HOMHHAJIbHBIX MOIIHOCTEH CHJIOBBIX TpaHCc(opMa-

topoB KTII yuactka (kBA).
CyMmapHsblii roJ0BOI HEAOOTITYCK JIA y4acTKa 1:

AWy =0,01-10-(1-0,2)-6-0,6- (2,02 +0,25)- 2426-0,9-0,5=714, kBr-1.

CyMMmapHblii rog0BOM HEAOOTITYCK I y4acTKa 2:

AW, =0,01-10-(1-0,2)-6-0,6-(3,02+0,15)-1443-0,9-0,5=593 kBr-u.

HOyu2
CyMMapHbIil ro10BOM HEJOOTITYCK JUISl y4acTka 3:

AW, =0,01-10-(1-0,2)-6-0,6- (4,12+0,15)-300-0,9-0,5=166 xBr-1.

CyMMapHbIi TOAOBOM HEAOOTITYCK JJIsl MPOTSKEHHOU oTnanku 1 (y4. 4):

AWy, =0,01-10-(1-0,2)-6-0,6- (0+1,5)-363-0,9-0,5=88 KBru.

CyMMapHbIil ro10BOM HEAOOTIYCK AJI MPOTSHKEHHOW oTnaku 2 (yd. 5):

AW, 16,5 =0,01-10-(1-0,2)-6-0,6- (0+1,65)- 760-0,9-0,5=162 kBr"u

CyMMapHbIil ro10BOM HEJOOTITYCK JJIsl BTOPOTO BapHaHTa:

AWios = Moy + AWiops T AWos + AWos + AWos, KBT UL (6.4)
AW, =714+593+166+88+162=1723 xBru.

HO2

KonnuecTBo OTKIIFOUEHUI PACCUUTHIBAETCS:
oy =0,01-0,-(1-kyy)  (Lyar +ZLyy), 1/r0m. (6.5)
KosmmuecTBo oTKIt0ueHUM 17151 yyacTka 1:

Oy =0,01:10-(1-0,2)-(2,02+0,25)=0,18 1/rox.

KonandecTBO OTKIIFOUCHHU I AJIA y4aCTKa 2:

Oy =0,01-10-(1-0,2)- (3,02 +0,15)=0,25 1/rox
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KosmaecTBo OTKIIOUEHUM 17151 y4acTKa 3:

Oy =0,01-10-(1-0,2) - (4,12+0,15) = 0,34 1/rox.

KonuuecTBo OTKIIFOUEHUH SISl TPOTSHKEHHOM oTHalku (y4acTok 4):

Opyes =0,01:10-(1-0,2)-(0+1,5)=0,12 1/rox.

KonuuecTBo OTKIIFOUEHUH SISl TPOTSHKEHHOM oTHalku (y4acTok S):

Opy,s =0,01-10-(1-0,2)-(0+1,65)=0,13 1/ron.
OO1ee KOMMYECTBO OTKIIFOUEHUH /JIsi BTOPOTO BapUaHTa!
®, =0,01-10-(1-0,2)-(4,12+2,7)=0,54 1/ron.
JIMUTENbHOCTh OTKJIIOUCHHM paccunThIBacTCs 1o hopmyiie (4.7):
T,=0y T kg, (4/ron).
JITMTETBPHOCTh OTKITIOYSHUH JIJIs ydacTka 1:

T4y =0,1-6-0,18=0,11 u/rox.

I[J'II/ITCJIBHOCTB OTKJIFOYCHUM IJIA y4aCTKa 2:

Tt =0,1-6-0,25=0,15 u/ron.

Iy
JIMUTENbHOCTh OTKJIFOYEHHH JJ1s1 ydacTKa 3:

T3 =0,1-6-0,34=0,2 9/rox.

JIMUTENHbHOCTh OTKITIOUCHHH IS MPOTSXKEHHOM OTMalKU (y4acTok 4):
104 =0,1:6-0,12=0,07 w/ron.

JIMUTENBHOCTh OTKIIOUCHHH IS MPOTSXKEHHOM OTMaMKU (y4acToK 5):

Tys =0,1-6-0,13=0,08 4/TO/I.

OO6m1ast IUTENBHOCTH OTKIIIOUECHHH /111 BTOPOT'O BapUaHTa!

T.,=0,2-6-0,54=0,65 u/rox.

6.4. IIpumep pacueTa IKOHOMHUUYECKHUX M OTHOCUTEJIbHBIX NOKa3aTeei

JInst cpaBHEHMS ITOJIYYEHHBIX PE3YJbTAaTOB pacyera IOoKa3aTesied HaJAeKHOCTH

HCO6XO,Z[HMO pacCUnuTaTb SKOHOMHUYCCKHUC M OTHOCHUTCIIBHBIC IIOKA3aTCIM JIA pac-

CMAaTpPUBACMbIX BAPHAHTOB.
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DKOHOMHYECKHI yIiepO OT mepepbiBa B 3JIEKTPOCHAOKEHUH ONpPENeNseTcss Ha Oc-
HOBE opMybl (4.7).
Jlst mepBoro BapuaHTa (0a30BbIN BapUAHT):
Vior =AW, -5, PYO.,
rie ¢, =1,94 py6/kBr'u croumocts TpaHcnoptupoBku 1 KBT-u 3nexkrpuueckoii
SHEPruu MO JAAHHBIM [5, 6].
Vo =4467-1,94-107° =8666 pyo.
Jl71st BTOporo BapuaHTa npu cekuuonupoBannu BJI-10kB:
Yior = AWyo, - €., 5 PYO-
Vo, =1723-1,94=3342 pyO.
N3meHeHue 3KOHOMHYECKOTo yiiep0a Mpu peain3alud BTOPOro BapuaHTa yc-
TAHOBKH PEKJIOY3€pOB:
AVo =AYV, 0 = AV, , PYO. (6.6)
AV, = 8666 —3342 = 5324 pyO.

OTHOCUTENBHBIN MOKa3aTeab M3MCHEHUS HCIOOTITYCKa SHCKTqueCKOﬁ 9HCP-

TUH, oTIpeiesiseTcs o hopmylie:

AW, —A
A, = =i 100 o 6.7)
A HO
AW, :%‘6;723-100%1 %.

HecMoTpst Ha 3HaUMTENbHOE U3MEHEHHE B HEAOOTIIYCKE JIEKTPUUECKON IHEp-
rum (61 %) u3mMeHeHne KOHOMHUUYECKOro yiiepoa mpu cekimonupoBanuu BJI He3na-
quTenabHO (5324 py6.). Takum 0O6pa3zoM, SKOHOMHUYECKas 11eJIeCO00Pa3HOCTh ISl Ce-
TE€BOH KOMIIAHWW B YaCTH CHUKEHUS HEAOOTIYCKa JICKTPUUYSCKON dHEPTUu (MOTEPH
YacTH IUIAThl 32 TPAHCIOPTUPOBKY) OTCYTCTBYET. DTO MOJTBEPXKAAECT paHEE BbICKA-
3aHHOE MPENOI0KEHHE O TOM, YTO OCHOBHBIM KPUTEPHUEM JIsl BEIOOpA MECT yCTa-
HOBKH ITYHKTOB CEKITMOHUPOBAHUS SIBJIICTCSI MIOBBIIIICHUE HAIC)KHOCTH.

OTHOCHUTENBbHBIN MOKa3aTellb U3MEHEHHUS KOJWYECTBA OTKIIIOYEHUHN Ompees-
eTcs 1o hopmyiie:

Doy = 1212100, 95, (6.8)
111
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o =205 100

b

_0,68-0,18

Q) =
OTHyul
O,

-100="73 %;

_0,68-0,25

Oy =—— " 100=63 %;

0,68-0,34

Q) =
OTHyu3
0,

-100=50 %,;

~0,12
Oorries =%-100=82 %;

0,68—013
(L — =—— — ~.100=81 %.
0,68
OTHOCUTENBHBIN ITOKa3aTelb U3MEHEHUS KOJIMYECTBA OTKIIOYEHUI JIsT BCEH
AJIEKTpUYecKoil cetn n3MeHmiIcsa Ha 20 % B COOTBETCTBUHU C MPHUHSITHIM 3HAUYCHUEM

ko3(punuenta k;,, KOTOPBI YYUTHIBAET BIUSHUE ICLEHTPAIN30BAHHOW CHCTEMBI

CEKIIMOHUPOBAHMS JINHUM HA KOJIMYECTBO ABAPUNHBIX OTKIFOYECHUH.

IIpn sTOoM nenenme maructpanbHOM BJI Ha ydacTkM mOCpPEICTBOM ITYHKTOB
CEKIIMOHUPOBAHHUS C PEKJIOY3EPAMHU U IIJIABKUX MPEAOXPAHUTENICH MO3BOJIUIIO 3HAYU-
TEJIbHO YMEHBIIUTh KOJWYECTBO OTKJIFOUECHHUH JJI KaXKJIOr0 OTAEIBHO B3SITOrO yda-
cTtka. OTHOCUTEJIbHBIE U3MEHEHHUS KOJUYECTBA OTKIIOYEHUM ISl OTJEIbHBIX Y4yacT-
k0B coctaBuiau oT 50 10 82 %.

OTHOCUTENBHBIN NTOKA3ATENb U3MEHEHHUS JIUTEIIbHOCTU OTKJIFOUEHUM, Opee-

asieTcst mo popmyiie:
T, —T,
Tomy =——2-100, %: (6.9)

11

41-0,65
Ty =———-100=84 %;
OTH 0.65 Y

>

Tt =%-100:97 %;

b

41-0,15
Torue == 100=96 %;

>
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4,1-0,2
TOTHy'B :#'100:95 %o;

9

TOTqu4 = 4—’110’07 100 =98 2%;

5

4,1-0,08
Totums == —100=98 %.

b
OTHOCUTENBHBIN MTOKA3aTEIh U3MEHEHUS JUIUTEIbHOCTH OTKIIFOUEHUN I BCEH
AJIEKTPUYECKOMN ceTr u3MeHwICs Ha 84 % B COOTBETCTBUM C MPUHSATHIMU 3HAUYCHUEM

K03((OULMEHTOB Ky U ky,, KOTOpBIE YyUUTHIBAIOT BIMSAHUE JCLUEHTPATM30BAHHOM

CHUCTEMbI CEKIIMOHUPOBAHMS JIMHUWA U HA KOJWYECTBO aBAPUMHBIX OTKIIOYCHUW W Ha
oO1iee BpeMsi BOCCTAaHOBJICHHSI DJIEKTPOCHAOKEHHSI COOTBETCTBEHHO.

IIpu stom penenune maructpanbHoil BJI Ha yyacTku mocpencTBOM IYyHKTOB
CEKIIMOHUPOBAHMS C PEKJIOY3EpaMHU U TIJIABKUX MPEAOXPAHUTENICH MO3BOJIUIIO 3HAYU-
TEJIbHO YMEHBIIUTh JJIMTEILHOCTh OTKIIFOYECHHMH JJI KaXXKJIOr0 OTIEIBHO B3SITOTO
y4yacTka. OTHOCUTEIbHBIE W3MEHEHHS UIUTEIBLHOCTH OTKIIOUEHUH JUIsl OTACIIbHBIX
YYaCTKOB COCTaBUIM OT 95 10 98 %. Pe3ynbTarhl pacyeTa OTHOCUTENIBHBIX U KOHO-

MHYECKHX IMMOKa3aTesen IMPUBCACHLI B Tabm. 6.1.

Tabauya 6.1. OTHOCHTEJIbHBbIE H YKOHOMHYECKHE MOKA3aTe N

Bapuant 2 (cekiimoHupoBaHUE)
Bapuanr 1
[Tapametp yu. 4 y4. 5
(6azoBbril) | yu. 1 yu. 2 y4. 3
(otmaiika 1)(oTmaiika 2)
['ooBOI  HEMOOTITYCK 3JIEKTPO-
pHepruu AW, kBt u 4467 1723
AWorn, % - l 61
['onoBoii ymep6 VY, pyo. 8666 3342
KomnyectBo oTKIIToueHuii 0.68 0,54
o, 1/ron ’ 0,18 0,25 0,34 0,12 0,13
®oTH, Y0 - 173 163 150 1 82 | 81
JIMATEIbHOCTh OTKITIOUCHUH il 0,65
T, u/ron ’ 0,11 | 0,15 0,2 0,07 0,08
Torn, % - 197 196 195 1 98 1 98

Ipumeuanue. Ctpenka B TaONHIIE 03HAYACT CHIDKCHHE.
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Kapra cenekTHBHOCTH pENEeUHON 3allUThl U BPEMATOKOBBIX XapPaKTEPUCTUK IIpe-
JNOXPAaHUTEIEU Il MarucTpalibHoW BJI, CEKIIMOHMPOBAHHOM PEKIIOy3€paMH U IIpe-

JTOXPAHUTEIAMU MPUBEJICHA HA puc. 6.12.
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Puc. 6.12. Kapra cenekTUBHOCTH peJIeHOM 3aIUThI 1J1si MaructpaibHoit BJI,

CEKLIMOHUPOBAHHON PEKIIOY3€PaMHU U TUIABKUMH MPEAOXPAHUTEISIMU
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7. 3agaHus 1J151 CAMOCTOSITEJIbHOM PadoThI

1. B cooTBeTCTBUM ¢ HOMEPOM BapHuaHTa 3aJaHus B IpUi. 6 BHIOpaTh MOOMOP-
HYIO CXEMY BO3IYIIHOM JIUHUM JIEKTPOIIEPEIAUH.

2. CocTaBUTh CTPYKTYPHYIO CXEMY BO3AYIIHOW JIMHUM JJIEKTPONEPENAUH, OIl-
pPEeAeNUTh MapaMeTPhl JIEKTPUUECKON HArPYy3KH W OMUCATh PabOTy JIMHHUH JJIEKTPO-
Iepelayd B HOPMAJIbHOM U ITOCJICABAPUMHOM PEXUMAX.

3. Onpenenurs KpUTEPUU ONTUMU3ALANA CXEMBI.

4. IlpennoxuTh BapuaHThl CEKIIMOHUPOBAHUSI BO3YIIHON JIMHUM 3JEKTPOIIE-
peaadu B COOTBETCTBUU C BEIOPAHHBIMU KPUTEPUSIMU ONTUMHU3ALIUU.

5. BBIIIOTHUTH pacyeT moka3aTenen Hale)KHOCTH.

6. BBINOJIHUTB pacyeT OTHOCUTEIbHBIX U SKOHOMUYECKUX MMOKA3aTeNe.

7. BBINOJIHUTB aHAIU3 PE3yJbTATOB pacueTa Moka3areyied Hale)KHOCTH, OTHO-
CUTEJIbHBIX U 9KOHOMUYECKUX MTOKA3ATEICH.

8. OhopMHUTH OTYET B COOTBETCTBHUH C YCTAHOBJICHHBIMU TPEOOBAHUSIMU.
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Cnucok JimTepaTypbl

1. PBA/TEL Bakyywmnslii pexioysep. Texuuueckoe onucanue. THIAT' 674153.101 TO. I'K
«TaBpuaa DneKTpuK».

2. P/1 34.20.574 Yxa3aHus 10 IpUMEHEHUIO NOKa3aTelel HaJeKHOCTH AJIEMEHTOB dHEPro-
cUCTEM M PabOThI PHEPTroOJIOKOB ¢ MapoTypOuHHBIME ycTaHOBKaMu. — MockBa: CIIO Coro3rex-
sHepro, 1985 —-19 c.

3. .M788-1069«CnpaBouHble JaHHbBIE 10 PACYETHBIM KOA(PQHUIMEHTaM 3JIEKTPUUYECKUX Ha-
rpy30k». TsoxnpompoekT umenu @.b. SIxkybosckoro, Mockaa: 1990r.

4. CTO 56947007-29.240.01.271-2019MeTroauyeckne  ykKazaHus IO  TEXHHUKO-
HKOHOMHUYECKOMY 00OCHOBAHHUIO 3JIEKTPOCETEBBIX 0OBEKTOB. DTajI0Hbl 000cHOBaHMM CTaHIapT op-
raau3anun [TAO «DCK «EDCy. [lara BBeacnus: 24.07.2019

5. Unrepner pecypc: https://mrsk-cp.ru/for_consumers/electric_power_transmission/ elec-
tric_power transmission_tariff/ (pexxum nocryna 11.01.2022).

6. Untepuet pecypc: https://www.bashes.ru/consumers/electricity-tariffs/ (pexxum moctyma

11.01.2022).
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Ipunoocenue 2

YaeiabHbIe IOKa3aTeJH yIep0oB 0T HapyLIEeHHs 3J1eKTPOCHAKeHH

ArperupoBaHHbIC 3HAUEHUS OT/IEIbHBIX YIIEpOOB

Pemaemas 3aJa4da

Y nenvHbIN yiepo, pyo/(xkBrt-q)

O1nieHKa HaZIGKHOCTH MaruCTpajibHbIX CETEH 42/244
OneHkKa NocNneCTBUN CUCTEMHBIX aBapHil 30/175
OLieHKa Ha/IKHOCTU PacIpeIeIUTENbHBIX CeTel 17/99

Ilpumeuanus. 1. Yucnurens — B nieHax 2000 r.; 3Hamenarens — B neHax 2018 r. 2. CpegHeB3BelIeHHOE

3Ha4YeHHUe yAeIbHOTo yiiepba B ctpaHax 3amaanoi EBponsl, CILIA u Kanagpl coctaBmnsier mo omyOJInKoBaH-

HbIM JaHHbeIM 9,53 nomn. CHIA/(kBt-4). C yyerom maputeTa nmokynareiabHo# criocooHoct 2018 r. pyoms k

nomnapy CIIA (mpumepno 23-24 py6/momn. CLHA) — 3TO0 COOTBETCTBYET YAEHbHOMY yiepOy 224

py6/(xBT-u) (cM. mannbie BeemupHoro Ganka)'.

3Ha4YeHUs yJIENbHBIX YIIEPOOB MO OTAEIHHBIM OTPACIISIM

OTtpacyib 5KOHOMHUKHU

Y nenvHbIN yiepo, pyo/(xkBt-q)

Jo6brya yriast 17/00
Jlo6br4ya HedTH 40/233
[lepepabotka HedTH 37/215
Mertamnyprusi, TOpHOPY/IHAsI TPOMBIILJIEHHOCTh 8/47
U JIEKTPOEMKHE MTPOU3BO/ICTBA
XuMUs 1 HEPTEXUMHUS 3/18
MarmmuHocTpoeHne u MeTauioo0padoTka 46/268
[IpOMBILIIEHHOCTh CTPOUTENBHBIX MaTEPUAIOB M 16/93
LIEMEHTHAs! IPOMBIIIIEHHOCTh
HepeBooOpabartbiBaromias IEUTIOI03HO-0OyMaXkHAast 36/210
IIPOMBIIIICHHOCTb
Jlerkast ¥ TEKCTUIIbHAS IPOMBIIIEHHOCTD 9/53
[TuieBast MpOMBIIIEHHOCTh 81/472
[Ipoune oTpaciau NpOMBIIIIIEHHOCTH 1/6
CrpoutenscTBO 123/716
Tpancmopr 50/291

CebcKoe X03IHCTBO

19/111

Ilpumeuanue. Yucnurens — B uenax 2000 r.; 3HaMeHaTenb — B LeHax 2018 r

" World Bank Open Data. URL: https://data.worldbank.org/PA NUS.PPP?view=chart
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