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AHHOTALIUA

B npencraBnenHoit pabore pa3paboTaH MPOEKT CeTeld HapyKHOTO
AIIEKTPOCHAOKEHHSI MHOTO3TAXHOW >KUIION 3aCTPONKUA C OOBEKTaMU COILUATbHON
uHQPaCTPYKTYpHI B ropojie Mockse.

PaccMmoTpensl BOIpochl BbIOOpa ONTUMAIBHOM CXEMBI JIEKTPOCHAOXKEHMUS,
MPOBENEH PAcU€T AIEKTPUUECKUX HATrPy30K, OCYIIECTBIEH MOA00pP W IMPOBEPKA
CWJIOBBIX TpaHchopmaTopoB Ha nojcranuuax 10/0,4 xB.

BrinmonHeH pacu€T TOKOB KOPOTKOTO 3aMbIKaHUs, OINpPEACICHBI CEUYCHUS
KaOCJIbHBIX JIMHUM, MPOU3BENIEH BBHIOOP AJICKTPUUECKUX allllapaToB M CUCTEMBbI
y4€Ta U KOHTPOJISL SJIEKTPOIHEPTUU.

Ocoboe BHUMaHHE YACICHO oOOecreyeHu0 O€30MacHOCTH TMPOEKTa B
COOTBETCTBHH C JICHCTBYIOIMMU HOPMATUBHBIMHU TPEOOBAHUSIMHU.

[IpencraBiieHHble pEUICHUsS] HAMNPABJICHbI HA TMOBBIIIEHUE HAJEKHOCTU U
3 PEKTUBHOCTU CHUCTEMBbI AJIEKTPOCHAOKEHUS, COOTBETCTBYIOT COBPEMEHHBIM
TEXHUYECKUM CTaHAapTaM U MOTYT OBITh HCIIOJB30BaHbI MPU MPOSKTHPOBAHUU
aHAJIOTUYHBIX OOBEKTOB.

Takum 00pa3om, B pe3yabTaTe BHEIPEHHUS MEPOIPHUSATUN 1O pa3paboTke
CXEMBbl JJICKTPUYECKUX COCJUHEHUH, a Takke BbIOOPY COBPEMEHHBIX
AIIEKTPUUYECKUX CeTel U 000pyJ0BaHUs, HA O0OBEKTE MPOCKTUPOBAHUS YIYUIICHBI
nokasarenu OecrnepeOOMHOCTH Tepenadn AJIEKTPOIHEPTHH, a TaKKe TMOBBIIICHA
CEJICKTUBHOCTh U OBICTPOJCHCTBHE CHUCTEMBI 3allIUTHI, YTO obOecreunBaeT Oojee
s PexTrBHOE (PYHKIIMOHUPOBAHUE CUCTEMBI DJIEKTPOCHAOXKEHUS MHOTOITAKHOM

YKUJIOW 3aCTPOUKHM.
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BBenenune

Pa3Butne ropoackoit ”HGPACTPYKTYpHI B MEramojincax, Takux kak Mocksa,
TpeOyeT co3nanust HaAEKHBIX U IP(HEKTUBHBIX CUCTEM DJIEKTPOCHAOKEHUS IS
HOBBIX PallOHOB MHOTOATAKHOM JKWJION 3acCTpOiKM ¢ OOBEKTaMU COIUATbHOMN
UHPPACTPYKTYPBHI.

VYBenuueHue mIoTHOCTU HACEICHUS U POCT MOTPEOHOCTEH B 3JIEKTPOIHEPTUU
0OyCIJIOBIIMBAIOT HEOOXOAMMOCTh BHEIPEHUSI COBPEMEHHBIX TEXHUYECKUX PELICHUI
OpU NPOEKTUPOBAHWU BHEIIHUX CETEH 3JIEKTPOCHAOKEHUs, 00eCredrBaIOLINX
CTaOWIbHYIO  pabOTy  SHEPrOCUCTEMBI U  COOTBETCTBHE  TpeOOBaHUIM
HHEPreTUYECKON OE30MacHOCTH.

CoBpeMEHHOE COCTOSIHAE BOIIPOCA XapaKTEPU3YETCsl aKTUBHBIM BHEIPEHUEM
WHHOBAllMOHHBIX TEXHOJIOTMM B 00JacTH Tepeladyd M paclpeleieHUs
AIIEKTPOIHEPTUU, UYTO TpeOyeT OT HWHKEHEPOB-IPOCKTUPOBLUIMKOB TITyOOKOIrO
NOHUMAaHUS JEHCTBYIOIIMX CTAHIaPTOB U HOPMATUBHBIX TOKYMEHTOB.

B ycnoBusix ypOaHM3alMuM M OrPAHMYEHHOCTH TOPOJCKHX TEPPUTOPHIA
0c000€ 3HAYCHHE MPUOOPETAET ONTUMHU3AIUS CXEM DJIEKTPOCHAOKEHUsS, BHIOOD
HaJ&XKHOrO 00OpymoBaHUsS U o0ecrneueHre Oe30MacHOCTH  AKCIUTyaTalluu
AIEKTPUYECKUX CETEH.

AKTyanbHOCTh palOOThl  OOYCJIOBJIEHA HEOOXOIMMOCTBHIO  pPa3padOTKH
3¢ (}exTUBHBIX M O€30MAaCHBIX CETe HApPYKHOro 3JEKTPOCHAOKEHUS ISt
YIOBJETBOPEHUS] BO3POCLIMX MOTpeOHOCTEH HaceleHus U oOecredeHus
YCTOMYMBOTO PA3BUTHS TOPOJCKONU HHDPACTPYKTYPHI.

PannoHanbHOE TPOEKTUPOBAHME TAKUX CUCTEM SIBISETCS  KIIFOUYEBBIM
dbakTopoMm i cTaOUIBLHOTO (DYHKIIMOHUPOBAHUS JKUITBIX KOMIUIEKCOB U 0ObEKTOB
COLIMAJIBHOM 3HAYUMOCTH, BKJIIOYAsl IIKOJIbI, JI€TCKHE CaJbl, MEIUIUHCKHUE
YUPEXKIEHUS U Ipyrue 00IIeCTBEHHBIE 3/1aHusl.

[Ipu 3TOM rocynapcTBeHHass MOJJEpP)KKAa WIPAET CYIIECTBEHHYIO pPOJb B
peanu3alry TaHHbIX MPOEKTOB. B paMkax (enepalibHbIX MPOrpamMM U CTpaTeruit

pa3BUTUSL DHEPreTHUKUM MNPEIyCMOTPEHbI Mepbl MO (UHAHCUPOBAHUIO U



CTUMYJIMPOBAHUIO OOHOBIICHUS JHEPreTUYecKorn WHPPACTpyKTyphl. JlaHHBIC
aCIeKThl OTpPaXEHbl B HAIMOHAJBHBIX MPOEKTaX, HAIMPABICHHBIX HA pPa3BUTHE
KUJIUIITHO-KOMMYHAIBHOTO XO3SMCTBA, MOBBILMIEHUE JHEProdPGEeKTUBHOCTH U
o0ecrieueHrne DJHEpreTHUeckor Oe3omacHOCTH. ['ocymapcTBO MpeaocTaBiseT
cyOcuIuu, JbIOTHBIE KPEIUThl U WHBECTUIIMOHHBIE CTUMYIIBI JUIsl TIPUBJICUCHUS
YaCTHBIX MHBECTULIUHI B 3Ty cepy.

Taxke MPOEKTUPOBAHHE COBPEMEHHOM SHEPreTUYeCKOW HH(PPACTPYKTYpPbI
CO3Ja€T MPEANOCHUIKA JJIsI BHEIPEHUSI MHHOBAIIMOHHBIX TEXHOJOTHI U Pa3BUTHS
«YMHBIX TOPOJIOB», YTO OTKPBIBAET HOBBIE BO3MOXKHOCTH I SKOHOMHUYECKOTO
pOCTa U TEXHOJOTUYECKOTO MPOrpecca.

Takum o0Opa3oMm, TPOEKTUPOBAHHUE CHUCTEM HJIEKTPOCHAOKEHUS HOBBIX
palilOoHOB  MHOTOATaXKHOM  KWJIOW 3acTpOMikKU ¢ OOBEKTaMu  COLUAIbHOU
uHppacTpyKTypsl TOposoB Poccuiickoit deneparyiui SBISIOTCS CTPATETUYECKU
BOKHBIMU HAIMPABIICHUSMH, CIOCOOCTBYIOIIMMU TIOBBIIICHUIO HAIEKHOCTH U
3¢ (HEKTUBHOCTH SHEPreTHIeCKor cucTemsl cTpanbl [20].

OcHoBHas 1eb pabOThl 3aKIIOYaeTCAd B pa3pabOTKe ONTHUMAIbHOW CETH
Hapy>XHOTO 3JIEKTPOCHA0XKEHUSI MHOTOATAXXHOM KHUJIOM 3aCTpOMKH ¢ OOBEKTaMu
CoIMaIbHON MHQPPACTPYKTYpHI B roposie MockBe, oOecreunBaromei Haa&xKHoe 1
0e30macHOe ANEKTPOCHAOKEHUE BCEX MOTpEeOUTENECH MPpYU MUHUMAJIBLHBIX 3aTpaTax
U COOTBETCTBUU COBPEMEHHBIM TEXHUUECKUM U HOPMATUBHBIM TPEOOBAHUSIM.

OOBEKTOM HCCIEOBAHUS BBICTYNAET MHOTOATAXKHAS KHWJIasi 3aCTPOUKa C
00BEKTaMH COLUATILHON UHPPACTPYKTYPHI B TOPOJICKOM cpesie MOCKBBI.

[IpenmMeToM  HcClieIOBaHMS  SIBJISIIOTCA ~ METOJBI M TOAXOABI K
MPOCKTUPOBAHUIO BHEIIHUX JJICKTPUYECKUX CETeH, BKIIOYas BBIOOp CXeM
AIIEKTPOCHAOKEHHUSI, Pacy€T Harpy3okK, BBIOOp 00OpyJ0BaHMUS MU OOecredeHue
0€30MacCHOCTH CUCTEMBI.

JIist  MOCTWMIKEHWs TOCTaBIIGHHOW IIe7TM HEOOXOAWMMO TPOBECTH AaHAIN3
UCXOJTHOM XapaKTEepUCTUKU OOBEKTa MPOECKTUPOBAHMS, YUUTHIBAsT OCOOEHHOCTHU

TOPOACKOW 3aCTPOMKH, TpeOOBaHUS K DJICKTPOCHAOKEHHUIO M CYIIECTBYIOIIYIO

UHDPACTPYKTYPY.



Hanee  TpeOyercs  BbIOpaThb  ONTUMAIbHYIO  CXE€My  Hapy>KHOTO
AIIEKTPOCHAOKEHHSI, 00ECTIEYMBAIOIIYI0 HAIEXHOCTh U 3PPEKTUBHOCTH Mepeaaun
3JIEKTPOIHEPTUH.

3areM HEOOXOJHMMO BBIIOJIHUTH PACUET DBIEKTPUUYECKHX HArpy3oK IS
oIpeiesIeHUs] HEOOXOAUMBIX MOIIIHOCTEW U TapaMETPOB CUCTEMBI.

Hamee  cieqyer  OCYIIECTBUTH  HOJOOP M IPOBEPKY  CHIIOBBIX
TpancopmaropoB Ha monactanimsax 10/0,4 kB ¢ yuéTtoMm pacu€THBIX HArpy3ok u
TpeOOBaHUI HaEKHOCTH.

Takke BaXHO NPOBECTH PACUYET TOKOB KOPOTKOIO 3aMbIKaHUS IS
oOecrieyeHus: 0€30MaCHOCTH U MPABUIILHOTO BEIOOPA 3alIUTHBIX YCTPOMCTB.

Kpome Toro, Ttpebyercs oOIpenenuTb Cce4eHUs KaOeNbHbIX JIMHUH,
00eCTIeYnBAIOIINX MUHUMAIBHBIE TOTEPU PHEPTUU U COOTBETCTBHME HOPMATHUBHBIM
TpeOOBaHUSIM.

HeoOxonumo mpousBecTd BBIOOP 3JIEKTPUYECKUX amnnapaToB U CUCTEMbI
yu€Ta M KOHTPOJSL BJEKTPOdHEpruu sl 3(P(EKTUBHOTO yHpaBieHUS U
MOHHMTOPUHIA CUCTEMBI 3JIEKTPOCHAOKEHUSI.

Ocoboe BHUMaHUE CleAyeT YIEIUTh pa3padOoTKe MEPONPUATUH MO
o0ecrniedyeHnto 0€30MacCHOCTU MPOEKTa, BKIIIOYAs 3alUTy OT MEPErpy30K, KOPOTKUX
3aMBIKaHUW U IPYTUX aBapUHHBIX CUTYAILUN.

Pe3ynbTaThl paboThl HampaBiIeHbl HA CO3JaHUE KOMIUJIEKCHOTO PEIICHUS M0
OPOEKTUPOBAHUIO CETEH HapyKHOTO 3JIEKTPOCHAOXKEHHUS, CIHOCOOCTBYIOILIETO
MOBBIIICHUIO KAYeCTBA U HAJEKHOCTH IJIEKTPOCHAOKEHUSI TOPOJACKUX OOBEKTOB, a
TAK)K€  COOTBETCTBYIOLLIETO COBPEMEHHBIM TpPEOOBAHUSIM  SHEPIeTHYECKOU

3 PEKTHBHOCTH 1 OC30ITACHOCTH.



1 Ucxonnasi XapaKTepUCTHKA 00beKTa MPOEKTUPOBAHMS
PacnosI0KeHus "

reorpapu4eckoro

1.1 XapakTepucTHKA
KJIMMATHYECKUX YCJIOBUIA MHOT03TAKHOM KIUJIOH 32CTPOMKH

[IpoekTupyemMas B JaHHOW pabOTe MHOTO3TaKHAs JKWJIasl 3acTpoiika

MIPEACTABIISIET COO0I COBPEMEHHBIN KIIIOH KOMIUICKC, PACTIONIOKECHHBIN B OJTHOM H3
KOMILIEKCAa O0ecCIeurnBaeT

NEPCIICKTUBHBIX paiioHOB MockBbl Ha ynuie O3epHoi, BiI. 42-46 [3].

reorpapuueckoe  pacroyoKeHue
YAOOHBIM JOCTYH K OCHOBHBIM TPAaHCIOPTHBIM MAarucTpaisiM Tropoja, 4YTo

VY nauHoe
3HAYUTEIHHO MOBBIIIACT MOOMIIBHOCTD JKUTEJICH U yIIydIlIacT TPAaHCIIOPTHYIO CBS3b

C APYTHUMU PaOHAMU CTOJIULIBI.
Pacnionoxenue rpaHul] 00bEKTOB MPOEKTUPYEMOM MHOTOATAXHOU KUIOU

3aCTPOMKHU Ha KapTe r. MOCKBa peACTaBICHO HA PUCYHKE 1.
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3aCTpPOMKM Ha Kapte r. MockBa

Pucynok 1 — I'panuisl 005€KTOB MPOEKTUPYEMO MHOTOATaXKHOM JKUIION
7



ApPXUTEKTYpPHBII 00JIMK KUJIOH 3aCTPOMKHU CO3/1aéT TapMOHUYHOE COUETaHHE
(YHKIIMOHATBHOCTH M JCTETUYECKOM  TNPUBJICKATEIBHOCTH,  BOIUIOIIAS
COBPEMEHHBIE TPAJOCTPOUTEIBHBIE MMOAX0/IbI U OTpaXkasi aKTyaJIbHbIE TEHACHIUU B
POEKTUPOBAHUH TOPOACKUX KHIIBIX KOMILIEKCOB.

31anust KOMIUIeKca 00J1aJ1al0T He TOJIbKO COBPEMEHHBIM BHEIITHUM BUI0M, HO
U TPOJAYMAaHHONM HMH(PPACTPYKTYpOH, YTO J€NaeT UX MPHUBIEKATCIbHBIMU JIJIs
OyIyIINX KUTEIICH.

Jli1st BBIOOpa ONTUMATIBHOTO KIIMMAaTUYECKOTO UCTIOTHEHUST 000pYyI0BaHus, a
TaK)KE OIpPEACIICHUs] METOJIOB MPOKIAAKUA SJIEKTPUUYECKUX CETeH, MPOBOAUTCA
BCECTOPOHHUM aHATU3 KIIMMATHYECKUX U TONOrpadUuecKux 0COOEHHOCTEHN paiioHa,
rie OyzeT Bo3BeJeHa MHOTOATaKHAS JKUJIasi 3aCTPOMKa.

JlaHHBIN aHaNIU3 MO3BOJSET YUYECTh BIUSHUE KIMMATHYECKUX (PAaKTOPOB Ha
HKCIUTyaTallMI0 3JIEKTPOTEXHUUYECKOT0 O00OpYyIOBaHMs, BbIOpaTh MOAXOASIIEE
3alIUTHOE HCIIOJIHEHUE M 00ECHeUYUTh HaEXKHOE DJIEKTPOCHAOKEHUE B YCIOBUAX
MOCKOBCKOT0 perroHa. [Ipu aHamu3e npuMeHseTCs HCTOYHUK [5].

Tepputopus, BEIOpaHHAs I COOPY>KEHUS MHOTOATKHOM JKUIJION 3aCTPONKH
Ha ymuue O3épHas B ropojge MockBe, XapakTepuszyercs CheuupuyecKuMu
KIIMMAaTUYECKUMH ¥ TONOrpadUYeCKUMU YCIOBHUSIMU, KOTOPbIE HEOO0XOIUMO
YUUTBIBATh TP TPOCKTUPOBAHMM CETEH DIEKTPOCHAOKEHUS U BBIOOpE
obopynoBanusi. Kimmar  gaHHoro  pailoHa  OTHOCHUTCA K  YMEPEHHO
KOHTHHEHTAJIbHOMY C BBIPQKEHHBIMH CE30HHBIMH KOJCOAHHUSMHU TeMIEpaTyphl U
OCaJIKOB.

CpenneronoBas TeMiepaTtypa Bo3ayxa B Mockse cocrasiseT okojo +5,8°C.
3UMHHI NEepUoJ,  XapakTepHu3yeTcs YCTOMYHUBBIMU OTpUIIATEIbHBIMU
TEMIIEpATypaMH, TAE CPEIHsS TeEMIlepaTypa sSHBaps COCTaBIAET NMpuMepHo -9°C.
B03MOKHBI 9KCTpeMalbHbIE MOHMKEHUS Temnepatypsl 710 -30°C, uTo 00yCcIoBICHO
BIIMSHUEM AapKTUYECKUX BO3AYIIHBIX Macc. JleTHuil miepuos OTIMYaeTCs
OTHOCHUTENIBHO TEMIBIMU IOTOJHBIMU YCIOBUSIMHU, CPEIHSS TEMIIEpaTypa HWIOJI
nocturaet +19°C, ¢ BO3MOXHBIMH TOBbIIIEHUAMU 10 +30°C B mepuoabl

aHOMaJIbHOM >kapbl. Takue TeMIiiepaTypHble KoJieOaHUsl TPeOYIOT HCIOJIb30BaHUS



000pyI0OBaHUS C IMHUPOKUM JUANIA30HOM pab0dYNX TEMIEPATyp U yCTOMUYUBOCTHIO K
HU3KUM U BBICOKMM TEMIIEpaTypam.

TemnepatypHbliii rpaduk r. MOCKBBI IPE/ICTABIECH HA PUCYHKE 2.
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Pucynox 2 — Temniepatypusiii rpaduk r. MOCKBbI

['o10BOE KOJIMYECTBO OCAJKOB B pailOHE CTPOUTENILCTBA COCTABIISIET OKOJIO
700 mm. Hanbospiiiee KOJTUIECTBO OCAIKOB BBIMAIAET B JIETHUE MECSIIHI, 0COOEHHO
B HUIOJIE M aBI'yCTE, UTO CBSI3aHO C aKTUBHOW IUKJIOHUYECKOHN JeATEeTbHOCTHIO.

3UMHHUI NEPHOJT XapaKTepU3yeTcsl 3HAUUTEIbHBIM KOJMYECTBOM CHEra, 4To
MPUBOJUT K 00pPa30BaHUIO CHEKHOTO MOKPOBa TOJMIUHON 10 35-40 cMm. Bricokmii
YPOBEHBb OCAJKOB MOXET BJIUSAThH Ha BIAKHOCTh TPYHTA M OKPY>KAIOIIEH CpeIbl, 4YTO
HEOOXOJMMO YUYUTHIBATH TPH BBHIOOpE HW3OJSAIUU KaOEIbHBIX JIMHUA W CTEIIECHU
3aIUThl 000PYAOBaHUS OT BJIard U KOHJICHCATA.

['po3oBast nedarenbHOCTH B MOCKBE MPOSBISETCS MNPEUMYIIECTBEHHO B
JIETHUN TIEPUOJl, ¢ HaWOOJIBIIIEH YaCTOTOW Tpo3 B HIOHE W Hioie. B cpemnem

KOJIMYECTBO JIHEW ¢ Tpo3amu nocturaet 20-25 B rog.



MHTEeHCUBHOCTh TPO30BOM aKTUBHOCTH TpeOyeT 0co0Oro BHUMAHHS MPH
OpraHM3ali MOJHME3AIIUTHl 3AaHUA U O00OPYIOBaHMSA, a TaKXKe IPHU BBHIOOpE
CPEACTB 3aIIUThl OT WMIIYJIbCHBIX IIEPEHANPSIKEHUNM B JJIEKTPUYECKUX CETX.
['paduku cpeqHEMECSIYHOTO KOJMYECTBA OCATKOB ISl JIOK[ISA, CHETOBBIX U

CMCIIaHHBIX OCAaAKOB B T. MockBa MMpCaACTAaBJICHBI HA PUCYHKC 3.
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Pucynox 3 — I'paduku cpemHeMeCcSIIHOTO KOJTUIECTBA OCATKOB JIJIS IO,
CHETOBBIX M CMEIIAaHHBIX OCaIKOB B I'. MOCKBa

CkopocTh BeTpa B paiioHe ynuiel O3€pHas B CpelHEM COCTaBIsieT 3-5 m/c.
OpnHako B TIEPHOJBI YCHIICHHS aTMOC(EpPHBIX (PPOHTOB BO3MOXKHBI IMOPBIBBI BETpa
1o 15-20 m/c. Tlpeobnanaromuye HanpaBaeHUS BETpa — 3alaHbIC U IOT0-3ala HbIe,
YTO OOYCIIOBJICHO OOIIUM IUPKYISIIMOHHBIM PEKUMOM aTtMochepbl B JTaHHOM
pervone. BerpoBble Harpy3kd MOTYT OKa3blBaTh BIIMSIHHE Ha YCTOWYHMBOCTH
BO3MIYIIHBIX JIMHUN JJIEKTPOIEPEaadd W OIMOp, MOITOMY NpPH MPOSKTHPOBAHUU
CJIETyeT YYUTHIBATh TPEOOBAHUS 110 BETPOBBIM Harpy3KaM COTJIACHO HOPMATHUBHBIM
JIOKyMEHTaM.

['paduk «po3bl BeTpoB» B I'. MOCKBa MpeAcTaBiIeH Ha PUCYHKE 4.
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HEaRE apenb WoNb oTAGPD
Pucynok 4 — I'paduk «po3bl BeTpoB» B I'. MockBa

Tonorpadguueckue ycinoBus palioHa XapaKTEPU3YIOTCS OTHOCUTEIBHO
pPOBHBIM  penbeOoM € HE3HAYUTENIbHBIMH IepenajaMyd  BBICOT. [ 'pyHTHI
[IPEUMYLIECTBEHHO MPEICTABIICHBI CYIIIMHKAMU U TNIMHAMU C JOCTATOYHO BBICOKOU
HECYyIlIed CHOCOOHOCTBIO, YTO OJIArONPHUSTHO CKa3bIBAETCS HAa CTPOUTEIHCTBE
(GyHIaMEHTOB U TPOKJIAJAKE IMOA3EMHBIX KOMMYHUKauuid. OJHAaKO BO3MOXKHA
MOBBIIICHHAS BJIAYXHOCTh TPYHTOB B NEPHOJbI OOWIBHBIX OCAJKOB WM TasHHS
CHErOB, YTO MOXXET BJMATh HA KOPPO3UOHHYIO aKTUBHOCTH CpeAbl M TpeOyeT
COOTBETCTBYIOIIMX MEpP 3alIUThl KAaOEJIbHBIX JUHUNA U TIOJ3€MHOT0 000pY1I0BaHUS.

YyuThiBas KIIMMaTUYECKUE U Tonorpaduyeckrue 0COOEHHOCTU pailoHa, Mpu
BbIOOpEe ceTeil U 000pyIOBaHUS HEOOXOAMMO TMPEIYyCMOTPETh HMCIOJIb30BAHUE
KaOENbHBIX JIMHUM C TIOBBIIICEHHOM 3alIUTOM OT BJArd M MEXAHUYECKUX
MTOBPEKICHUMN.

PexoMenayeTcsi mpuMeHsATh KaOeau ¢ U30JSUel U3 CIIMTOTO MOJIUITUIICHA
Y BHEIIHEH 000JI0YKOH, YCTOMYMBOM K BO3JIEHCTBHUIO BJIATM U arpEeCCUBHBIX CPE/I.

Crenens 3amuThl 000pyAOBaHUA AOKHA ObITh HE HIDKE [P54 11st Hapy»kHOM
yctaHoBku U IP65 st oGopynoBaHus, MOABEPKEHHOTO MPSMOMY BO3JIEHCTBHUIO
aTMOC(EPHBIX OCAIKOB.

O6opynoBanue JOKHO 00JIalaTh MIMPOKUM JUANA30HOM  pabounx
TEMIIEPATYP, YTOOBI OOECIeUnBaTh HAIEKHYIO pabOTy B yCIOBUSX 3HAUUTEIBHBIX
KonebaHuil Temmneparypbl Bo3ayxa. lcmonb3oBaHuEe TEpPMHUECKH YCTOMUMBBIX

MaTepUaIOB ¥ KOHCTPYKIIMH TO3BOJUT W30€KaTh HETAaTUBHOTO  BIIMSIHUS
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TEMIIEPAaTypHbIX PACIIMPEHUAd M CKAaTUKW Ha COEAUMHEHUS M KOHTAKTHBIE
MTOBEPXHOCTH.

B cBs3M ¢ BBICOKOM I'PO30BOM aKTUBHOCTBIO PEKOMEHIYETCS yCTAHOBUTH
CHUCTEMbl MOJIHME3AIUTHl COTJIACHO TPeOOBAaHUSM HOPMATHBHBIX JOKYMEHTOB
OTpaciu. HeoOxonumo IIPENYCMOTPETH YCTaHOBKY OTpaHUYUTENICH
IIEpEHANPsHKEHNS Ha BBOAAX B 37aHUS U Ha KJIFOUEBBIX Y3J1aX JIEKTPOCeTH. JlaHHbIN
aCHeKT MO3BOJMT 3alIUTUTh 00OPYJOBAaHME OT MMITYJIbCHBIX MEPEHANPSKEHUN H
CHU3HUTH PUCK BBIX0J1a U3 CTPOSI JIEKTPOHHBIX KOMIIOHEHTOB.

BetpoBbie Harpy3ku TpeOyrOT 0coOOro BHUMaHHUS MpPU MPOEKTUPOBAHUU
OIIOP BO3YIIHBIX JTUHUI IEKTPOIepeaadyn U BBIOOPE KOHCTPYKIMI aHTEHH U MayT.
Crnenyer HCIONB30BaTh MaTepUalbl U KOHCTPYKILUH, CIIOCOOHBIE BbIIECPKUBAThH
pPacyYETHBIE BETPOBBIE HATPY3KH C yYETOM BO3MOKHBIX IOPBIBOB BeTpa. Kpené:xubie
AJIEMEHThl U COEJAMHEHUS JIOJDKHBI OBITh pAacCUMTaHbl Ha JOMOJHHUTEIbHBIC
JUHAMHYECKHE Harpy3ku, 4YTOObl MPEJOTBPATUTh MEXAHUUYECKUE MOBPEXKICHUS U
oOpyllIeHHEe KOHCTPYKIUH.

[ToBBIIIEHHAS! BIIA)KHOCTh TPYHTOB M BO3MO>XHOCTbH ITOATOIJIEHUI B IIEPUOJIBI
WHTEHCUBHBIX  OCAQJKOB  OOYCIaBIMBAIOT HEOOXOAMMOCTh  HMCIOJIb30BaHUS
CHELMATIBHBIX MEp 3alUThl KaOEIbHBIX KaHAJIOB U KOJOJUEB OT MPOHUKHOBEHUS
IPYHTOBBIX BOJ. ['MAPOM30IALMSA TOM3EMHBIX COOPYXKEHUH M NPUMEHEHHUE
JPEHAXKHBIX CHCTEM IIOMOTYT MPEJOTBPATUTh HETAaTMBHOE BIMSHHUE BJIard Ha
o0opynoBanue U HHPPACTPYKTYPY.

Takum o00pa3om, KIMMaTHYECKHME W TomorpapuyecKkre YCIOBHsS paiioHa
CTPOUTENIIBCTBA MHOTOA3TAKHOM KWIJIOW 3acTpoiiku Ha ynuue O3zépHas B Mockse
OKa3bIBAIOT 3HAYUTENIbHOE BIHUSHUE Ha BBIOOP CETeM SJIEKTPOCHAOKEHUS WU
000py10BaHUS.

YuuThiBas XOJIOAHBIE 3UMBI C HU3KUMH TEMIIEPATypAMH, KApKUE JIETHUE
NIEPHO/IbI, BBICOKYIO BIQXKHOCTh M I'PO30BYI0 aKTUBHOCTh, HEOOXOIMMO TUIATEIBHO
HOJIOMTH K MOAOOpY MaTepHalloB M TEXHUUYECKHUX PEUIEHHH, 00ecredMBaroIInX
HaAEKHYI0 U 0€30MacHyI0 IKCIUTYaTalUIo JEKTPHUUECKON CETH B TEUEHHE BCETO

CpOKa CITY>KOBI.
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1.2 XapaxkrepucTuka  HMCXOAHBIX TEeXHHYECKHX JIAHHBIX Ha

NMPOECKTUPOBAHNE MHOT0ITAKHOM KIUJI0H 32CTPOMKHU

Jlanee TpPUBOAMTCS  ONMCAaHWE M XapaKTEPUCTHKAa  NOTpeOuTeNneu
MPOECKTUPYEMOM CUCTEMBI AJIEKTPOCHAOKEHNS MHOTOITAXKHOM JKUIION 3aCTPOUKH T.
MOCKBBL.

B cocTtaB mpoekTupyeMol CHCTEMBI 3JIEKTPOCHAOKEHHS MHOTOITaXKHOU
KHWION 3aCTpOMKH B ropojae MOCKBE BXOJAT pa3iMuHble OOBEKTHI, KaXIbI U3
KOTOPBIX BBIMOJHAET OIpeaenéHHble (QyHKIMM M 00JafgaeT crneuuduuecKuMu
XapaKTEPUCTUKAMU, BIUSIOIIUMH Ha TPEOOBAHMS K JIEKTPOCHAOKEHUIO.

B cocraB mpoekTHpyeMoOW CHCTEMbI 3JIEKTPOCHAOKEHHS] MHOTO3TaXHOU
KUJIOM 3acTpoiiku T. MOCKBBI BXOJAT KUJIbIE MHOTOATaXHBIC J0Ma (SKUJIas
3aCTpOMKa), HEXWIble T[OMEUICHUS ©0€3 KOHKPETHOTO (PYHKIIMOHAIbHOIO
HasHaueHuss (BK®H), nomkonbHbie oOpa3oBatenbHble opranuzanuu (JJ0O),
cpennue oOpazoBarenbHble mKoibl (COLL), mapkuHrH, OQUCHl, anapTaMeHTHI,
TOPrOBBbIM LIEHTP.

XKunple MHOTOATaXXHBIE JOMa MPEJICTABISIOT COOOW OCHOBHBIE 3JIEMEHTHI
3aCTPOMKM, NPEAHA3HAYECHHBIE [UIA IIOCTOSIHHOIO IPOKMBAaHMS  T'PAKIaH.
ApXWTEKTypHass KOHUEINUMWS [IaHHBIX 3JaHUN IPENyCMAaTPUBAET COBPEMEHHBIN
MOAXOJ K OPraHU3alMyU >KUJIOTO0 MPOCTPAHCTBA, BKIOYAKOIIWN pPa3JIMYHbIE THIIbI
KBapTUp, OT OJHO- JO MHOTOKOMHATHBIX, ¢ Yy4éroM KomdopTa U
GbyHKUHOHATBHOCTH. KOHCTPYKTHBHO 3[aHMS BBINOJIHEHBI C HMCIOJIb30BAHUEM
MOHOJIUTHOTO xKese300eToHa U BBICOKOKAYECTBEHHBIX MaTepua’os,
00eCneurBaOIIUX JIOJITOBEYHOCTh U 3HEpProddeKTuBHOCTh. MHKeHepHbIe
CUCTEMBI JOMOB BKJIIOUAIOT COBPEMEHHBIE KOMMYHUKAIIMH, CUCTEMbI 0€30M1aCHOCTH
YU aBTOMATH3AllUM, 4YTO TPEIBSIBISET BBICOKME TpeOOBaHMUA K KadecTBy U
HaAEKHOCTHU AJIEKTPOCHAOKEHHUSL.

Hexwunbie nmomernienuss 6€3 KOHKPETHOTO (PYHKIMOHAIBHOTO Ha3HAYEHMUS
(BK®H) SABJIAIOTCSA MHOTO(YHKIIHOHATbHBIMU IIPOCTPAHCTBAMU,

NpeAHa3HAYCHHBIMU JIUISI TOCHEAYIONMIeH aJanTaiyuyd 1O  Pa3JIMYHble BHJIbI
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JeAaTellbHOCTH. Takue TOMEIIeHHs] MOTYT HCIOJIb30BaThCAd JJISI pa3MeElieHus
oUCOB, KOMMEpPYECKHX OpTaHHW3aIliid, 00pa30BaTEIbHBIX WJIA METUITTHCKAX
yupexaeHuii. Koncrpykrusabsie ocooennoctu BK®H no3BossitoT ru6ko u3MeHsTh
BHYTPCHHIOIO  IUITAHUPOBKY ¥  OCHAMATh  IOMEMICHHWS  HEOOXOIUMBIMU
WHXCHEPHBIMU KOMMYHUKaUsIMU. C TOYKHU 3pEHHS 3JIEKTPOCHAONKEHUS, JTaHHbIE
OOBEKTHl TPEOYIOT CO3/aHMsSI YHUBEPCAIHHOM W MaclITaOMpyeMOll CHCTEMBbI
ANEKTPONUTAHUS, CHOCOOHOM aanTUPOBATBhCS K PaA3IMUHBIM Harpy3kaMm u
oOecrieynBaTh HAAEKHOCTh TMPU HU3MEHEHUHM (YHKIIMOHAJIBLHOTO Ha3HAYCHUS
MTOMEIIICHUM.

JlomkonbHBIE OOpa3zoBarenbHbie opranuzanuu (JJOO) sgBiasioTcs BaXKHBIM
AJIIEMEHTOM COLIMANIbLHOM MH(PpACTPYKTYpHhI pailoHa, obecnieunBas 00pa3zoBaTeIbHbIC
yCIyru Uil JeTedl  JOLIKOJBHOrO  Bo3pacTa. 3/JaHusi JCTCKHX  CaJloB
CIIPOEKTHPOBAHbI C Y4ETOM TpeOOoBaHMI Oe30MmacHOCTH, KOMGOpTa U Pa3BUTHS
neTell. ApXUTEKTypa BKIIOYAeT UTPOBbIE W y4eOHBbIE TOMEIICHHMsSI, CIIOPTUBHbBIC
3aJIbl, TOMEIIEHUS U1 OTAbIXa ¥ nuTanus. uxenepusie cucteMsl JJOO ocHalleHbI
COBPEMEHHBIM O00OpyJOBaHHUEM, TPEOYIOIIUM CTaOUJIBHOTO U OE€30IacHOro
anekTpocHabxkeHust. Ocoboe BHUMaHUE yENSIETCSl CUCTEMaM 0€30MacHOCTH, TAKUM
KaK TO)KapHas CUTHAJIM3allUsl, CHCTEMbl KOHTPOJIS JIOCTYINa U BUACOHAOIIOCHUE,
YTO MOBBIMIAET TPeOOBaHUS K OecTiepeOOMHOCTH IIEKTPOIIUTAHUS.

Cpennue o6OpazoBatenbHbie 1Kokl (COLL) BBIMOMHAIOT — QYHKIUIO
MIPEIOCTaBIIeHUsT 001Iero oOpa3oBaHus ISl IeTed W MOAPOCTKOB. 3MaHUS IIIKOJ
npeaycMaTpUBAOT Hajduyue YydeOHBIX KJAaccoB, JiabopaTopuil, OUOIHOTEK,
CIIOPTHBHBIX 3aJIOB M aKTOBBIX 3aj0B. (COBpPEMEHHBIE IIKOJIbI OCHAIIECHbI
WH()OPMAITMOHHO-KOMMYHUKAITAOHHBIMA ~ TEXHOJIOTUSIMHU,  MHTEPAKTUBHBIMU
JOCKaMM, KOMIIBIOTEPHBIMU KJlacCaMM U JPYTMMH CpeICTBaMU OOydeHus,
TPEOYIOMUMH Ka4YeCTBEHHOTO 3JIEKTPOCHAOKECHHS.

Kpowme Toro, cuctembl 6€301MacHOCTH U )KH3HE00ECTICUCHUS TITKOJTBI, BKITFOYast
OTOIUUICHUE, BEHTUJISILIMIO U KOHIUIIMOHUPOBAHUE, 3aBUCAT OT HaJEKHOU pabOThI

AIEKTPUYECKUX CETEH.
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ITapkuHrH B COCTaBe KWUJIOW 3aCTPOMKH INMPEIHA3ZHAYEHBI Ul Pa3MEICHUS
JUYHOTO AaBTOTPAHCIIOPTA JKUTEIEM MW TOCTeW KoMmIuiekca. KOHCTpyKTHBHO
HAapKUHTH ~ MOTYT OBbITh MOJ3EMHBIMHM WJIM  HAa3€MHBIMH, OJHO- WIH
MHOTOYpOBHEBBIMH. (CHAIllEHWE MapKUHIOB BKIIOYAET CHCTEMBbl OCBELICHUS,
BEHTWJISILIUY, MTOKAPOTYILIEHUS U OXPAaHHOM CUTHAJIM3alUuu. B cBs3M ¢ pa3BUTHEM
3JIEKTPOMOOMIIEH, B MTAPKUHTaX MIPEAYCMaTPUBAETCS YCTAHOBKA 3apSAHBIX CTAHIIUM,
YTO YyBEIWYMBACT HArpy3Ky Ha CHCTEMYy OJEKTPOCHaOXeHus U Tpedyer
COOTBETCTBYIOILETO MPOEKTUPOBAHUS AIEKTPUUECKUX CETEH.

Oducel, pacnoyioxkeHHbIE B Mpeaenaax *KUJIOW 3aCTPOUKH, MPETOCTABISIOT
pabourie TPOCTPAHCTBA MJIs PA3IUYHBIX KOMIAHWN W opranuzainui. OducHble
IOMELLIEHUSI 000PYAYIOTCSI COBPEMEHHBIMH CPEJICTBAMHU CBSI3U, KOMIIBIOTEPHOM
TEXHUKOM, CUCTEMaMU KOHAUIIMOHUPOBaHUA U ocBelleHus. D(pdexTuBHas padora
0(pHCOB 3aBUCHUT OT KAUE€CTBEHHOTO 1 OecrepeO0HOr0 3JIEKTPOCHA0KEHUS, @ TAKKE
OT BO3MOKHOCTH aJalTallid CHUCTEMBI 3JEKTPONMTAHMS I0J W3MEHSIOLIUECS
TpeOoBaHMsI OM3HEca, BKJIOYAs BO3MOXKHOE VYBEIMYEHHE HArpy3oKk Mpu
paCIIMpPEHNH ITaTa WM BHEIPEHUU HOBBIX TEXHOJIOTUH.

AnapTaMeHThl MPEACTABISIIOT COOOM KUJIbIE MOMEIICHUS, COYETAIOIINE B
cebe (YHKIUA TOCTHHUYHOTO CEepBHCA M KOM(OPTa MOCTOSHHOTO IMPOKUBAHUSI.
JlanHble mOTpeOUTENM MpPEJHA3HAUYECHBl J/JII BPEMEHHOTO WU TOCTOSHHOTO
MPOKMBAHMS M YAaCTO OCHAUIAIOTCA JOMOJHUTEIbHBIMU YCIyraMu, TaKMMH Kak
yOopka, JOCTaBKa MUTAaHUS W JPYTUe CEPBUCHL. APXUTEKTypa amnapTaMeHTOB
IpeayCMaTpUBAET BBICOKOKAYECTBEHHYIO OTIEJKY, COBPEMEHHBIE WHKEHEPHbIE
CUCTEMBI, BKJIIOYAs] HHTEJUIEKTYaJIbHbIE CUCTEMbI YIPAaBIICHUS «YMHBIH 10M». Bcé
3TO 0OYyCIIaBIMBAET TMOBBIIICHHbIE TpPeOOBaHUS K CTAOMIBHOCTH U KadyeCTBY
ANEKTPOCHAOKEHUSI, a TaKKe K BO3MOXKHOCTHM MHTErpallud C CHCTeMaMu
aBTOMATHU3ALIMU U YIIPaBJICHUS SHEPTONOTPEOICHUEM.

ToproBelif LIEHTp B COCTaBe KWJIOH 3acCTPONKU BBIMOJHSICT (DYHKIIHIO
o0ecriedyeHus KUTeJIeH U rocredl paiioHa TOBapaMHM U yCIyraMu IOBCEIHEBHOTO
cupoca. JlaHHBIT OOBEKT BKIIOYAeT B Ce0s pasIWyHbIE TOPTOBBIE ILIOIIA[H,

CylepMapKeTbl, OyTUKH, PECTOpPaHbI, 30HbI Pa3BICYEHHN W J0ocyra. TOpromblii
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IIEHTP OCHAIAeTCA CJIOKHBIMA WHXEHEPHBIMH CHCTEMaMH: OCBEIICHUS,
BEHTWJISAIIUN, KOHIUITMOHUPOBAHUS, SCKAIATOPHI, TU(THI, CHCTEMBI O€30ITaCHOCTH U
aBromaTu3anuu. Harpy3ka Ha cucTeMy 3JEKTPOCHAOKEHHS TOProBOrO ILIEHTpa
SBJISICTCS] 3HAYUTEIBHON U TPEOYET TIIATEIILHOTO MPOCKTUPOBAHUS DJICKTPHUICCKUX
ceTeil ¢ Y4YETOM TIMKOBBIX HArpy30K, OCOOEHHOCTEH pPabOThl pPa3IMYHBIX
apeHJIaTOpPOB M HEOOXOIUMOCTH oOecrieueHus OecriepeOoiHON paboThl cHCTEM
XKU3HeoOecneyeHus: U 0€30MacCHOCTH.

Kaxxnpiii U3 yka3aHHBIX OOBEKTOB MTPACT BAXKHYIO POJb B (DOPMUPOBAHUU
GYHKIIMOHATBLHOTO W KOMGMOPTHOTO KHIJIOTO TMpocTpaHcTBa. IIpoekTupoBanHme
CHUCTEMBI DJICKTPOCHAOKEHUS JOJIKHO YUYUTHIBATh WHIWBUIYATbHBIC OCOOCHHOCTH
KOKJI0T0 0O0BeKTa, obecmeunBasi HaA&kHOEe U A(PPEKTUBHOE HHEPTrOMUTAHUE,
COOTBETCTBYIOIIIEE COBPEMEHHBIM TpeOOBaAHUSIM 0€30MacHOCTH,
HEpProdHEeKTUBHOCTH M HKOJOTHYECKOM ycToiumBocTu. WMHTerpanus Bcex
AJIEMEHTOB B €MHYIO0 CUCTEMY IO3BOJISIET ONTUMHU3HPOBATH dHEPronoTpedieHue,
BHEIIPSATh TEXHOJOTHH «yMHOTO» VIPABICHHWS W CO37aBaTh OJIarOMPHUSTHHIE
YCIJIOBUS JIJISl IPOYKUBAHUS K PpAOOTHI B HOBOM KUJIOM KOMILIEKCE.

Hcxognple TEXHUUYECKHE JaHHBIE MOTPEOUTENIE MHOTOATAXHON KUION
3aCTpOUKH T'. MOCKBa MpuUBEACHBI B Tadwmie 1.

CornacHo TIaHy 3acTpOMKH, Ha OOBEKTE MPEIYCMOTPEHO IMUTAaHHUE BCEX
MOTpPEOUTENEH OT JeCATH MOHU3UTENBHBIX TpaHchopMaTopHbIX noAcTanuumii 10/0,4
kB (TII-10/0,4 xB). C yuérom manHoro (axra, Bce morpeburenu B Tabnuie 1

pacnpenenensl o ceouM nurtarommm TI1-10/0,4 kB.

Tabnmuma 1 — VcxonHple TEXHUYECKHE JaHHBbIC MOTpPEOUTENeH MHOTO3TAKHOU
YKWJIOW 3aCTpOMKU I'. MOCKBa

Howmep no nmnany ‘ HaunmeHoBaHue 00beKTa ‘ Prpoexr., KBT
TII-1

1.1 BPVY-1-1.1 XXunas yacth 275,30
11 BPY-3-1.1 BK®H 52,80
1.2 BPVY-2-1.2 XXunas yacth 273,20
12 BPVY-4-1.2 BK®H 61,40
1.2 BPY-5-1.2 [Tapkunr 159,10

7 (100) BPY-100 292,00
Htoro na mmuax TII-1 861,11
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[Iponomxenue Tadnuub 1

Howmep no nany ‘

HaumenoBanue o0bekTa

P HPOEKT. kBT

TII-2

2.1 BPVY-1-2.1 KXumnas gacts 275,40
21 BPVY-3-2.1 BK®H 115,70
2.2 BPVY-2-2.2 Kunas gacts 303,20
2.2 BPVY-4-2.2 BKOH 101,40
2.2 BPVY-5-2.2 [lapkunr 149,50
BPIT HO-2 BPY BPII HO-2 50,00
Hroro Ha mumnaax TII-2 852,26
TII-3

1.3 BPVY-1.3 )Knunas gacte 279,70
1.3 BPVY-2 3 BK®OH 100,50
11 BPVY-3.3 INapkunr Ha 169 M/MecT 65,20
1.4 BPVY-1.4 )Xunas gacts 219,00
1.4 BPVY-2.4 )Xunas gactb 267,30
1.4 BPVY-3.4 BKOH 116,20
15 BPVY-1.5 )Xunas yactb 211 60
15 BPVY-2.5 BKOH 133,80
1.6 BPVY-1.6 )Kunas gacts 219,30
1.6 BPVY-2.6 JKuias gactb 267,20
1.6 BPVY-3.6 BKOH 148,00
BPIT HO-1 BPY BPIT HO-1 50,00
Hroro ua munaax TII-3 1852,29
TII-4

13.1 BPVY-1.1 Oducs 289,10
13.1 BPVY-1.2 AnaprameHTBI 330,08
13.2 BPVY-2.1 Oducs 149,30
13.2 BPVY-2 2 AnaprameHTsI 193,01
I11 BPVY-3 1 INapkunr Ha 90 m/mect 37,80
Hroro ua munax TII1-4 855,99
TII-5

121 BPVY-1.1 Oducs 175,30
12.1 BPV- 1.2 AnaprameHTsl 171,38
12.2 BPVY-2.1 Oducs 127,70
12.2 BPVY-2.2 AnapramMeHTsI 286,65
Hroro Ha munaax TII-5 683,29
TII-6

12.3 BPVY-3.2 Toprosblii HeHTp 2814,75
I12 BPVY-4.2 Tlapkunr Ha 307 M/mMecT 96,71
JOC 150 J0O0 Ha 150 mecT 213,00
Hroro Ha munaax TII-6 2986,98
TII-7

2.3 BPVY-1 XXunas gactb 319,60
2.3 BPVY-2 BK®OH 98,20
2.3 BPVY-3a/c 83,80
24 BPVY-1.1 JKnunas gacte 267,00
2.4 BPVY-1.2 )Kunas yactb 125,20
2.4 BPVY-2 BK®OH 283,10
2.4 BPVY-2 JKunas yacts 121,90
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[Iponomxenue Tadnuub 1

Howmep no nany HaunmenoBanmne o0beKTa Pupoexr., KBT
2.5 BPV-1 [lapkunr 143,80
2.5 BPVY-2 BK®OH 283,10
2.6 BPVY-1.1 XXunas yacts 329,00
2.6 BPVY-1.2 JXunas yacts 314,20
2.6 BPVY-2 BK®OH 172,00
COII 1100 mecTt | BPY-1 309,00
COII 1100 mect | BPY-2 201,00
Hroro Ha mmnaax TII-7 2556,53
TII-8

3.1 BPVY-1.1 XXunas yacts 298,06
3.1 BPVY-2.1 BKOH 210,00
3.2 BPVY-1.2 JXunas gacts 273,37
3.2 BPVY-2.2 )Xunas yactb 266,22
3.2 BPVY-3,2 BKOH 162,60
I11 BPVY-4.2 ITapkunr Ha 265 m/mMecT 92,75
3.3 BPVY-1.3 JKunas yacts 298,06
3.3 BPVY-2.3 BKOH 106,00
3.4 BPVY-1.4 )Kunas yactb 273,37
3.4 BPVY-2.4 Xunas yacth 267,29
3.4 BPVY-3.4 BKOH 150,00
Hroro Ha mmnaax TII-8 2062,04
TII-9

4.1 BPVY-1.1 JXXunas gacts 273,37
4.1 BPVY-2.1 XXunasg yactb 266,22
4.1 BPVY-3.1 BKOH 150,00
4.6 BPVY-1.6 XXunasg yacts 300,22
11 BPV-4.1 IMapkunr Ha 113 M/mMecT 4351
4.6 BPVY-2,6 BKOH 106,00
J0OO0 350 mect J0OO0 350 mect 348,00
COIII 550 mect COIII 550 mect 405,00
Hroro Ha munaax TII1-9 1305,41
TII-10

4.2 BPVY-1.2 )XXunas yacts 298,06
4.2 BPV-2.2 BKOH 106,00
4.3 BPVY-1.3 JXXunas yacts 273,37
4.3 BPVY-2.3 XKXunas yacth 269,44
4.3 BPVY-3B BK®H 181,40
4.4 BPVY-)Xunas yacts 298,06
4.4 BPV-2.4 BKOH 106,00
I12 BPV-3.4 [Tapkunr Ha 235 M/MecT 82,25
45 BPVY-1.5 JXunas yacte 213,31
4.5 BPVY-2,5 Kumas yactb 266,22
4.5 BPVY-3.5 BKOH 254,00
Htoro na mmumuax TII-10 2031,88
HToro mo MHOTOATaXKHOMN KHUJIOU 3aCTPONKE 11061,00
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[Inan pacnonoxenus moTpeOuTene M MOACTAHIIMI MHOTO3TaXXHOW JKUJIOU
3acTpoiiku r. MockBa npuBeAEH Ha rpapuueckom Jmcre 1.

Takum o00pa3oM yCTaHOBIIEHO, YTO K CYIIECTBYIOIIEH Harpyske
MHOTO3TQXHOW KWIOH 3acTpoiiku T. MockBa otHocutrcs 80 OOBEKTOB,
BKJIFOYAIOIIUX MOTpeOUTENn 2 U 3 KaTeropuil HaJAEKHOCTH, MOIyYarouue MuTaHue
oT necatu nounsurenbHbix TI1-10/0.4 xB.

BriBoab! 1o pazneiny.

YyuThiBas KIMMaTU4ecKue U Tonorpaduyeckue 0COOCHHOCTH pailoHa, Mpu
BbIOOpE ceTell W 00OpYydOBaHUS HEOOXOAMMO MPEAYyCMOTPETh HCIOJIb30BAHUE
KaOCJIbHBIX JIMHUW C TIOBBIIICHHOW 3alllUTOM OT BJIark M MEXaHUYECKHUX
ITIOBPEXKICHUN.

B cBsi3u ¢ 3TUM, peKOMEHYETCS IPUMEHSITh KaOeu ¢ U30JIS1UEH U3 CIITUTOTO
MOJIUATUJICHA W BHEIIHEW OOO0JIOYKOHM, YCTOWYMBON K BO3JEHCTBHUIO BIArd U
arpeccuBHbIX cpefl. CTeneHb 3auThl 000pyI0BaHUs JOJKHA ObITh He HUXE [P54
JUTsL HapyHOUM ycTaHOBKM U [P65 st 000pynoBaHus, MOABEPKEHHOTO MPIMOMY
BO3JICHCTBUIO aTMOC(EPHBIX OCATKOB.

Y CTaHOBJIEHO, YTO B COCTaB MPOEKTUPYEMON CUCTEMBI JICKTPOCHAOKEHUS
MHOTO3TaKHOM KUJIOW 3aCTPOMKHU I'. MOCKBBI BXOIAT KUJIbIE MHOTOATAKHBIE JJ0Ma
(ckuasi 3aCTpoiKa), HEKUJIbIC MOMEIIEHUsT 0€3 KOHKPETHOro (yHKIIMOHAIHHOTO
nasHadeHuss (BK®H), nomkonsHble oOpa3oBatenbhbie opranusamuu (J100),
cpennue oOpazoBarenbHbie 1IKONBI (COILLl), mapkuHTH, OQUCH], amapTaMeHTHI,
TOPIOBBIN LIEHTP.

OmnpeneneHo, 4TO K CYUIECTBYIONIEH HArpy3ke€ MHOTOITAXHOW KUJION
3acTpoiiku T. MockBa oTHOocHuTCs 80 0OBEKTOB, BKIIOYAIONTUX MOTpeOuTenu 2 u 3
KaTErOpuil HaJEKHOCTH, MOJIYyYarOIIME MUTAHUE OT NECATH NMOHU3UTENbHbIX TII-

10/0,4 kB (cornacHo miaHy 3aCTpOUKH O0BEKTa TPOCKTUPOBAHMS ).
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2 BpiOOp cxeMbl HApY/KHOIO  3JJIEKTPOCHA0KeHHsI  O00beKTa

MPOCKTHPOBAHUA

DnexTpocHaOXeHHe MHOTOSTaXHOM JKWJIOW  3acTpodku T. MockBa
IUIAHUPYETCSl OCYIIECTBUTH Y€pe3 CeTh JABYXTPAHC(HOPMATOPHBIX MOHU3UTEIBHBIX
noAcTanuui Hanpsbkeauem 10/0,4 kB.

VYkazannas osnektpuueckas cetb TI1-10/0,4 kB momydaroT muTaHue OT
pacnpenenurenabHoro myHkta 10 kB (nanee — PI1-10 kB) kaGeabHBIMU JTUHUSAMH.

JUIst  cxeMbl Hapy»XHOTO 3JEKTPOCHAOKeHHUA OOBEKTa HCCIEI0BAHMS,
MPUHUMAETCSl peKOMEHIyeMas NeTyieBasi MarucTpaibHasi CXeMa C JABYXCTOPOHHUM

IMATAHHUCM, IIPCACTABJIICHHAA B pa60Te Ha pPUCYHKC 3.

m10(5)—20x8
H—y T

mnt e

4xB 0%xB

Pucynoxk 5 — [IpuHIMIT KOMIIOHOBKH METIEBOW MaruCTpaibHON CXEMBI C
JIBYXCTOPOHHUM MUTaHUEM

[IpoBomuTcs OOOCHOBaHWE ¥ OMKHCAHWE BHIOPAHHOTO THUIA CXEMBI.
[Ipumenenue mnerneBord cxeMbl Ha HanpsokeHnn 10 kB  gnsg  nuranud
Tpancopmaropubix nojacrannuii 10/0,4 kB B MHOTOATaXHOH KUJIOM 3aCTpOMKe
ropoma  MoOCKBB  O0OOCHOBAaHO TEXHHMYECKUMHU H  DIKCIUTyaTallMOHHBIMU
MPEUMYIIECTBAMH, COOTBETCTBYIOIIUMHA COBPEMEHHBIM TPEOOBAaHUSAM HaJAEKHOCTH
1 3P PeKTUBHOCTH IIeKTpocHaO)eHus [12].
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[letneBast cxema mpeAcTaBisgeT coOOM 3aMKHYTYIO KOH(MUTYpaluio
DIEKTPUYECKON CETH, T/I€ KAXKIbIM y4aCTOK IHUTAETCSA OT ABYX HAIIPABIICHHM, YTO
o0ecreunBaeT pe3epBUPOBAHNE U TOBBILIAET YCTONUYUBOCTh CUCTEMBI K aBapUUHBIM
CUTYALHSIM.

B ycnoBusx BBICOKOW IJIOTHOCTH TOPOACKOM 3aCTPOMKM U 3HAUYUTEIBLHOU
KOHLICHTPalMy JJICKTPUYECKUX HArpy30K B JKHJIBIX KOMIUIEKCAX IPUMEHEHUE
METJICBOM CXEMBI IMO3BOJISIET O00ecTeunTh OecrepeOOHOe AIEKTPOCHAOKEHUE
NOTpeOuTENECH.

[Ipy BO3HMKHOBEHUM TIOBPEXKJIECHHUA Ha OJHOM M3 YYacTKOB CETH
BO3MOYKHOCTh MEPEKIIOUEHUS HAarpy3Kd Ha aJlbTEPHATHUBHBIA MyTh 00ECIEYMBAET
HENPEPBIBHOCTh MOAAUU 3JIEKTPOIHEPTUHU, UYTO OCOOEHHO BaXXHO il OOBEKTOB
NEPBOM U BTOPOW KATETOPUH HAAEKHOCTU, K KOTOPBIM OTHOCSITCS JKHIIBIE JIOMA,
OO0BEKTHI COIMAIBHON HH(PACTPYKTYPBI U CUCTEMBI KU3HEOOECIICUEHHUS.

TexHuueckMe NPEeMMYILIECTBA  IETJIEBOM  CXEMbl  NPOSBISIIOTCS B
PaBHOMEPHOM pACTPEACIICHUH HAarpy30K MO CETSIM CPEAHEro HalpsKeHus,
CHM)KEHUHM TOKOB KOPOTKOI'O 3aMbIKaHUSI U YMEHBIIEHUH ITIOTEPH 3JIEKTPOIHEPTUU.

3amMKHyTas KOH(UTrypauus MO3BOJSIET ONTUMHU3HPOBATH NapaMmeTphbl CETH,
COKpaTUTh JUIMHY KaOEJIbHBIX JIMHUN W YMEHBUIUTH KOJIMYECTBO HEOOXOIUMBIX
NOJICTAHIIMM, YTO MPUBOAUT K CHUXKCHUIO KAIMTAIBHBIX M SKCIUTyaTalMOHHBIX
3arpar.

Kpome Toro, BO3M0XHOCTb ONEPATUBHOTO YIPABICHUS TOTOKAMU MOILIHOCTH
B IETJIEBOM CETU CHNOCOOCTBYET MOBBIMICHUIO 3PHEKTUBHOCTH PabOThI CUCTEMBI
AIEKTPOCHAOKEHUS U YIYULIEHUIO KaueCcTBa 3JIEKTPOIHEPTUH Y TOTpeOUTeeH.

C ToukM 3peHHs] HaIEXKHOCTH, METJIeBas cXeMmMa OOECHEUYMBAET BBICOKYIO
CTENIEHb PE3EPBUPOBAHMUSI.

[Ipyn OTKJIFOYEHMHM OJHOTO M3 JJIEMEHTOB CETH, HAlpHUMEp, B PE3yJIbTATE
aBapuM WIM TPOBEJIEHUS IUIAHOBBIX PEMOHTHBIX paboOT, HSIEKTPOIHEPruUs
IPOAOJDKAET NOCTYNATh K MOTPEOUTEINSAM 0 aJIbTEPHATUBHOMY MapIIPYTYy.

JIaHHBII aCIEKT CHUYKAET BEPOSITHOCTh MTOJIHOM MOTEPH ANEKTPOCHAOKEHUS U

MHUHHUMU3UPYET BPEMA BOCCTAHOBJICHHA HOPMAJIbHOT'O pEKHUMaA pa6OTBI CCTH.
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Takas koH(purypammsi COOTBETCTBYeT TpeOOBaHUSIM  HOPMATHUBHBIX
JIOKYMEHTOB U CTaHJIapTOB, PETJIAMEHTUPYIOIINX HAJEKHOCTh JIEKTPOCHAOKEHUS
B TOPOJCKHUX YCIOBUSAX.

OKCIUTyaTallMOHHbIE  MPEUMYIIECTBA  METIEBOM  CXEMbl  BKIIOYAIOT
BO3MO>XHOCTh aBTOMATHYECKOTO WJIM AUCTAHIMOHHOTO YIPABJICHUS PEKUMaMU
paboThI CETH.

Hcnonb30BaHHE COBPEMEHHBIX CHUCTEM ABTOMATHU3ALMM M TEIEMEXAHUKHU
MO3BOJISIET OBICTPO OOHApPYKMBaTh M JIOKAJIU30BaTh MECTa TOBPEKICHUMH,
OCYULIECTBJISATh NEPEKIIOYEHUST 0€3 y4acTusi ONEPAaTUBHOTO MEPCOHAIA HA MECTE U
TE€M CaMbIM COKpAIlaTh BPEMS PEAKIIMHA HA ABAPUNHBIC CUTYAIUU.

JlanHbiil (pakTop MOBBINMIAET OOIIYIO ONMEPATUBHOCTH YIPABJICHUS CETHIO U
CHWKAET 3aTpaThl Ha SKCIUTyaTaluio U 0OCITyKUBaHHUE.

B ycnoBusix ropoickoit cpeibl, riie NpoKiiaaka JOMOTHUTEIbHBIX KaOeIbHbBIX
JMHUN MOXKET OBITh 3aTpy/IHEHA M3-3a OTPAHUYEHUHN O 3€MJICOTBOJY M BBICOKOM
CTOMMOCTH 3€MENBHBIX PECYPCOB, IETIEBAS CXEMa MPEIOCTABIIAET BO3MOXKHOCTh
0oJee palroOHaIBLHOTO UCTIONB30BAHMS CYIIECTBYIONIUX TPACC U MHGPACTPYKTYPHI.

KoMmnakTHOCTh ¥ THOKOCTh TaKOW CXEMbI MO3BOJISIIOT MHTETPUPOBATH €€ B
CYUIECTBYIOILIME  TOPOJCKHE  DJIEKTpUYECKHE CeTH  0e3  3HAYMTEIbHBIX
PEKOHCTPYKITUI M HAPYIICHHUI rOpOACKOTO JaHamadra.

C yd€TOoM BBIIIEHU3I0KEHHOTO, TPUMEHECHHE TETJIEBOM CXEMbl Ha
HanpspbkeHun 10 kB st mutanus tpanchopmaropusix noacranimii 10/0,4 kB B
MHOTOTXXKHOM JKUJION 3acTpoiike ropojia MOCKBBI SIBIsieTCSI 0OOCHOBAaHHBIM U
1EJIeCO00Pa3HBIM PEUICHUEM.

Takoe penienre Mo3BONSIET 00ECTIEUYUTh BHICOKYIO HAJIEKHOCTh U KA4€CTBO
ANEKTPOCHAOKEHUS, ONITUMU3UPOBATH 3aTPAThI HA CTPOUTEIBCTBO U HKCILTYaTALINIO
CeTH, a TakKXKe COOTBETCTBYET COBPEMEHHBIM TEXHUYECKUM TPEOOBAHUAM W
HOPMAaTUBHBIM JIOKYMEHTaM B 00J1aCTH 3JIEKTPOIHEPTETUKHU.

Ucxons w3 mnpuBen€HHON HH(POPMALUM, OKOHYATEIbHO TMPUHUMACTCS
METJIEBAass MAarucTpajibHas CXema C PE3EPBUPOBAHUEM ISl CETEM HapyKHOIO

ANEKTPOCHAOKEHUSI MHOTOATAXHOM KUIJION 3aCTpOMKU I'. MoCKBa.
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[TpoBomuTCst pa3neneHue MUTaHUs aecaTH pacupenenutenpubix TI1-10/0,4
kB Ha nurtatomume maructpanu 10 xB.

ITepBas maructpans M1 nutaet cetb noacranmui TI1-10/0,4 xB: TII1-TTI2-
TII3-TII4.

Ot BTOpOIi MarucTpaiu M2 nojay4aroT nutanue ceth noacranuii TI1-10/0,4
kB: TIIS-TTI6-TII7.

Tpetss Mmaructpans M1 nutaet cets noacranuuit TI1-10/0,4 kB: TII8-TII9-
TIT10.

[Turaromuii PI1-10 kB MHOr0o3Ta)KHOM KWJIOW 3aCTPOMKH MOJIY4YAET MATAHUE
ot ntoactanuu 110/10 kB «O4uakoBoy.

JIns mepeauu 3JIEKTPOIHEPTUr K TpanchopmatopHbiM noactanimsam 10/0,4
kB Ha crtopone 10 kB wucnonb3yrorcs KaOeiabHbIE JIMHUU, CEYEHHE KOTOPBIX
BbIOMpaeTcs B paboTe fajee.

Ha mnwratomem PII-10 kB ycTaHaBamBarOTCS BBIKJIIOYATENIHW BBICOKOTO
HaIpPsHKEHUS, KOTOPhIe KOMMYTUPYIOT U 3aIIUIIAIOT TPU MaruCTpajibHbIC JIMHUH.

[IpoBonuTcs BbIOOp panmoHanbHOM cxembl murtaromiero PII-10 kB cereit
Hapy>KHOTO JIEKTPOCHAOKEHUS MHOTOATaXXHOM JKHIJION 3aCTpOiiKu . MOCKBa.

[IpumMeHeHre cXeMbl ¢ OJTHOM CUCTEMOM COOPHBIX IIMH, CEKIIMOHUPOBAHHOM
BBIKJIFOYATEJIEM, Ha MMUTAIOLIEM PACIpPEACIUTEIIbHOM IMyHKTE HanpsbkeHueM 10 kB
JUTsl TuTaHus Tpaicopmatopubix nojactanuuii 10/0,4 kB B MHOT03Ta)KHOM sKHIION
3acTpoitke MOCKBBI OOOCHOBAHO C TOYKH 3PEHHSI TEXHUYECKOH d(PPEeKTUBHOCTH,
HaJIEKHOCTH U SKOHOMHYECKOH 11e71ec000pa3HOCTH.

OnHOLIMHHAA CHCTEMA C CEKIMOHUPYIOIIMM BBIKJIIKOYATEIEM TMO3BOJISIET
ONTUMHU3UPOBATH KOMIIOHOBKY PaCIpeIeIUTEILHOTIO MYHKTA, CHU3UTh KOJIMYECTBO
000py1I0BaHUS U YIIPOCTUTH KOHCTPYKIIMIO.

Takas cxema obecrieunBaeT KOMIIAKTHOCTh M SKOHOMUIO TIPOCTPAHCTBA, YTO
0COOEHHO Ba)XKHO B YCJIIOBHUSIX OTPAHUYCHHOTO MECTa B TOPOJICKOM Cperie.

BriOpannas myis npumenenus Ha nutaromem PII-10 kB cxema ¢ omHoi
CUCTEMOUW COOpPHBIX IIMH, CEKIIMOHMPOBAHHOM BBIKIIFOYATENIEM, TPE/ICTAaBlICHA B

paboTte Ha pUCYyHKE 6.
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Pucynok 6 — [IpuHIMIT KOMITOHOBKH CXEMBI C OJTHOM CHCTEMOM COOPHBIX IIHH,
CEKIIMOHUPOBAHHOM BBIKJIFOYATEIEM

CeKIMOHUPOBAHUE CHUCTEMbl COOPHBIX IIMH C IOMOIIBIO BBIKJIIOYATEIS
MOBBINIAECT HANEKHOCTh AJIEKTpOCHAOKeHUs notpeduTeneit. [lpu BOZHUKHOBEHUU
aBapUMHONM CUTYyalluu WM HEOOXOJMMOCTH MPOBEJCHUS PEMOHTHBIX pabOT Ha
OJTHOM U3 YYaCTKOB CHCTEMbI BO3MOXHa W30JISILIMS MOBPEXKAEHHOTO ceKTopa 0e3
MOJIHOTO OTKJIFOUEHHUSI 3JIEKTPOIHEPrUuu AJid MoTpeduTeneil. YKazaHHOE YCIIOBUE
JIOCTUTaeTCs 3a CUET pasfieieHus COOPHBIX IIWH Ha CEKIMHU, MEXIY KOTOPBIMU
YCTAHOBJICH CEKIIMOHHBIN BBIKTFOUaTeNb [15].

B HOpMasibHOM pekrMe paOOThl CEKIIMOHHBIA BBIKJIIOYATEIh HAXOIUTCS B
OTKJIFOYCHHOM COCTOSIHUH, O0eCIeunBas pas3ieIbHOE MUTAaHUE BCEX MOTPEOUTEIEH.
B ciywae aBapuum WM HEOOXOAMMOCTH OOCITYXUBaHHUS 0OOpYIIOBaHUS,
CEKI[MOHHBIM BBIKJIIOUATEh BKIIFOYAETCS, YTO MO3BOJISAECT MOIACPKUBATH YPOBEHD
HaIPsHKEHUS Ha CEKIIUU [ITUH, OCTaBIIelcs 0e3 MUTaHus.

Hcnonb3oBanre TpEX MAaruCTpalibHbIX KAaOENbHBIX JIMHUM HanpsokeHueM 10
kB nmns mutanus tpanchopmartopubix moxactanimmii 10/0,4 kB obecneunBaer
PAaBHOMEPHOE PaCIIPEAECICHUE HArPy30K M CHUIKEHHE IOTEPh MOLIHOCTH B CETH.
Takass koH(Urypaiusi MNO3BOJSET TUMOKO YNPaBIATh [MOTOKAMU MOIIHOCTH,
repepacupeacisiTh HArpy3Ku MEXY JUHHUSAMH B 3aBUCUMOCTH OT TEKYIIINX YCIOBUN

9KCILIyaTalhu XU OIITUMHU3UPOBATH PCIKUMBI pa6OTBI CHUCTCMbI G)J'IGKTpOCHa6)K€HI/IH.

24



Tpu wMaructpaneable auHuM 10 KB co34al0T JONOJHUTENBHBIA  ypOBEHb
pEe3epBUPOBAHUS, TOBBIIAS YCTOMUYMBOCTH CUCTEMBI K OTKa3aM U aBapUUHBIM
CUTYyalUsIM.

C TexHUYECKOW TOYKM 3pEHHS, JlaHHAs CHUCTEMa C CEKIIMOHUPOBAHUEM
oOecreynBaeT MPOCTOTY yIpaBieHUS U AKCIuTyatauud. CHUXKAETCS KOJIUYECTBO
KOMMYTAI[MOHHBIX ONEpaluid MMpU MEPEKII0YEHUAX, YIPOILIAECTCA CXeMa PeJICHHON
3alUThl M aBTOMATHUKH, YTO TIOBBIIIAET OINEPATUBHOCTh pEarupoBaHUs Ha
HEIITaTHbIE cUTyallnu. KpoMe Toro, yMeHbIIEHHE KOJIUYECTBA JIIEMEHTOB B CXEME
CHUYKAeT BEPOSITHOCTh OTKA30B OOOpPYAOBAaHUS M YHOPOIIAET IMATHOCTUKY U
YCTPaHEHUE HEUCIIPABHOCTEM.

B ycnoBusiXx MHOTO3Ta)KHOW >KUIJIOM 3acCTpPOMKH, TJE€ 3JIEKTPOCHAOKEHHE
noTpeduTeNel mepBOM U BTOPOM KATErOpPUU HAJEKHOCTU SIBIISIETCS KPUTHUECKU
BOKHBIM, Takasi cXxema O0OecrneunBaeT BBICOKMA YpOBEHb HAJIEKHOCTH U
MUHUMU3UPYET BpEeMs BOCCTAHOBIICHUS DJIEKTPOCHAOXKEHMSI TIOCIe aBapuu.
CokpalieHue BpEMEHHM IPOCTOSI AJIEKTPOCETH IMOJOKHUTENBHO CKa3bIBAC€TCs Ha
koMpopTe  kuTened U (PYHKIIMOHMPOBAHMU  OOBEKTOB  COIMAJILHOM
UHPPACTPYKTYPHI, pACTIONOKEHHBIX B )KHUJIOM KOMIIJIEKCE.

DKOHOMHUYECKasi  IEIeCO00pa3sHOCTh  NMPUMEHEHUS  JaHHOM  CXEeMbI
MOATBEPAKAACTCS CHIDKCHUEM KaNUTaJbHBIX M JKCIUTyaTallMOHHBIX 3aTpar.
YMeHbllIeHHe  KOJMYEeCTBA  OOOpYJOBaHHUS,  YNPOIIEHHWE  KOHCTPYKIUU
pacnpenenuTeNIbHOTO MyHKTa W ONTUMH3AIMs KaOCTbHBIX JMHHN TMPUBOIAT K
COKpAIIICHUIO WHBECTUIIMA B CTPOUTEIIBCTBO M CHUXKEHHME pACXOJIOB Ha
oOciy>)kuBaHME U PeMOHT. O(PGEeKTUBHOE UCIOJIB30BaHUE OOOpYAOBaHUA U
MaTepHaJOB CHOCOOCTBYET TOBBIMICHUIO 00meld 3(PQGEeKTHBHOCTH TPOEKTa U
CHUKEHUIO C€0ECTOMMOCTH AJIEKTPOCHAOKEHUS ISl KOHEUHBIX MOTpeOUuTese.

C y4€TOM TOpOJCKUX YCIOBUM, T[AE€ MNPOCTPAHCTBO [JIsi Pa3MEIICHUS
YHEPTreTUYECKUX 00BEKTOB OTPAHMYEHO, KOMIAKTHOCTh M MPOCTOTA OJHOIIMHHOMN
CUCTEMBl C CEKIMOHHPOBAHUEM SBISIOTCSA CYLIECTBEHHBIMH MPEUMYLIECTBAMU.
Takass  cxema  MO3BOJSIET  MUHUMHM3HMPOBATH  3aHMMAEMYHO0  IUIOILIA[b

PacopeaACiIuTCIIbHOTO ITYHKTA, 4YTO BaXHO IIPpU HMHTCIrpalnn 3HCpFCTH‘I€CKOﬁ
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UHPPACTPYKTYPHI B TUIOTHYIO TOPOJCKYIO 3aCTPOMKY, HE Hapyllas 3CTETUYECKOTO
o0nmka paitoHa u co0r01ast TpeOOBaHUS TPATOCTPOUTEIBHBIX HOPM.

Kpome Toro, mpumeHeHHE HAaHHOM CXEMbI COOTBETCTBYET COBPEMEHHBIM
TEHJICHIIUSIM Pa3BUTHSI SHEPIE€TUUYECKUX CHUCTEM, HAMPABJICHHBIX Ha IMOBBIIICHUE
HaJEKHOCTH, 3P(HEKTUBHOCTH M YCTOMYUBOCTH 3JIEKTPOCHAOKEHUS.

Hcnonb30BaHWE  COBPEMEHHBIX  TEXHOJOTMM B~ KOMMYTAallMOHHOM
00OpyZIOBaHUH, CHUCTEMax pEJIICHHON 3allUThl W aBTOMATH3AIlMH TI03BOJISET
peanu3oBaTh MOTEHUMAN OJHOLIMHHOW CHUCTEMBI C  CEKIMOHUPOBAHUEM,
oOecrieunBas BICOKHI YPOBEHb KOHTPOJISI U YIIPABICHUS SJHEPTOCUCTEMOM.

Takum  oOpa3oM, O0OOCHOBaHHME TIPUMEHEHHS CXEMbl C  OJHOU
CEKIIMOHUPOBAHHOM BBIKIIIOUATENIEM CHUCTEMOM COOpPHBIX IMUH Ha IHUTAIOIIEM
pacnpenenuTenbHoM myHKTe 10 KB 115 nutanus TpaHcpopMaTOpHBIX MOICTaHIUN
10/0,4 kB MHOrosTaxHOM KUIOH 3aCTPOMKH MOCKBBI C HCIIOJIB30BAHUEM TPEX
MarucTpajbHbIX KaOeabHBIX JIMHMA Ha HamnpsokeHud 10 kB ocHoBbIBaeTcst Ha
COYETAHUU TEXHUYECKHUX, DKOHOMUUECKUX U IKCIUTyaTallMOHHBIX TPEUMYIIIECTB.

Takas koudurypammss obOecneunBaeT Hané&xkHoe U dPPexTuBHOE
ANEKTPOCHA0KEHUE, COOTBETCTBYET TpEeOOBAHUSM COBPEMEHHOIO TOpPOACKOTO
CTPOUTEIHCTBA U CITIOCOOCTBYET MOBBIINICHUIO Ka4eCTBA KU3HHU HACEJIICHHUS] B HOBOM
KUIIOM KOMILIEKCE.

BriBoabl no pazupeny.

OOOCHOBaHO  TPUMEHEHHE CXEMbl C OJHOM  CEKIIMOHUPOBAHHOM
BBIKJIIOUATEJIEM CHUCTEMON COOpPHBIX IIMH Ha MHUTAIOMIEM pPACIPEACTUTEIBHOM
nynkre 10 kB, HeoOxomumoMm Ui TUTAHUS JIECSITH TpaHC(HOPMATOPHBIX
noactaniuid 10/0,4 kB MHOrosTa)kHO# KUII0K 3acTpoiikh MOCKBBI 10 TETIICBOM
CXEME€ JJIEKTPOCHAOKEHHUSI C HCIOJIb30BAHUEM TPEX MAruCTPabHBIX KaOeIbHBIX

nuHui Ha HanpsbkeHuu 10 kB.
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3 Pacuer 3j1eKTpUYECKUX HATPY30K

Pacy€r  snmexkTpuueckMxX  Harpy3oK  CHCTEMBI  DJEKTPOCHAOKEHUs
MHOT'03TaXKHOM >KHIJION 3aCTPONKH B Topojie MOCKBe IpecTaBisieT cOO0H OJIUH U3
KJIIOYEBBIX HJTallOB B TMpolecce oOecnedeHus HaASKHOTO U 3(P(HEKTUBHOTO
AIIEKTPOCHAOKEHHSI TAHHOTO paiioHa.

YuuThiBas NTMHAMUYHOE PA3BUTHE MHOTOATaXKHOW 3aCTPOMKH, YBEIMYCHHE
YUCJIEHHOCTH HACEJIEHUA M pacllupeHue HHQPPACTPYKTyphl, AaHHAs 3aaada
CTaHOBUTCS BCE Ooyiee  aKTyaJbHOM, TIOCKOJBKY pacTéT MoTpedsieHne
AIIEKTPO3HEPTUU, @ TPeOOBAaHUS K CTAOMJIBHOCTH M KayeCTBY 3HEProcHaOKeHUs
YBEIUYHUBAIOTCA. TOUYHBINA pacuy€T HArpy30K MO3BOJISET IPEIOTBPATUTH NEPETPY3KY
CeTH,  MOBBICUTH  HHEProdP(PeKTUBHOCT W O0OECHeuuTh  HAAEKHOE
(YHKIMOHUPOBAHUE BCEH IHEPTreTUYECKON CUCTEMBI.

HeoOxomumMocTh mpoBeAeHUS JAaHHOTO pacyéra MpPOAUWKTOBAaHA PSAOM
¢dakropoB. B nepByto ouepens, 6€300aCHOCTh U KOM(OPT MPOKUBAHUS SIBISIOTCS
KPUTUYECKH BaXXHBIMU aCMEKTaMH, TaK KakK cTa0uibHas paboTa 3JIEKTPOCETH
HAIpsSMYIO BIIMSET Ha KaueCTBO XKU3HU HACEJCHUs, (PYyHKIMOHAIBHOCTh KHJIbIX
3laHui, paboOTy YUYpeXIEeHU 0O0pa3oBaHUs, 3PABOOXPAHEHUS U KOMMEPYECKHX
00bekToB. M30eranne neperpy3ok U aBapuiHbIX CUTYalUl MO3BOJIAET OOECIEYHTh
OecniepeboitHOE SHEprocHa0)eHue Bcex nmorpeoureneit. KoppekTHbIil pacuér Taxxe
CHOCOOCTBYET  ONTUMHU3AIMU  3aTpaT Ha CO3JaHUE M  MOJEPHHU3ALUIO
PHEPreTHYecKoll  MHQPaAcCTpyKTyphl, H30eras HEHYKHbIX pacxoJOB  Ha
00opy10BaHUE, HE COOTBETCTBYIOIIEE TPEOOBAHUSIM 110 MOIITHOCTH.

IIpouecc pacuéra JJIEKTPUYECKUX HArpy30K IIPOXOJUT B HECKOJIBKO
nocnefoBaTeIbHbBIX ATanoB. Ha mepBoM srtame coOupaercs HHPOpMAIHS O
CYILIECTBYIOIUX U MJIAHUPYEMBIX MOTPEOUTENAX IIEKTPOIHEPTUU B MHOTOATAKHON
YKHAJIOW 3aCTPOMKE.

Omnpenenenre yCTaHOBIEHHOM MOIIHOCTH, PEXKHUMOB PAaOOTHI U TpauKoB

HOTpe6J'I€HI/I$I JJIA KaXKI0I0 00BEKTa MO3BOJISET CO3JaTh IIOJIHOC IMPCACTABJICHUEC O
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OyAyIIMX SHEPreTUYECKUX MOTPEOHOCTAX KHUIOTO KoMIulekca. B paborte maHHbIe
OBLIIM COOpaHbl M TPOAHAIM3UPOBAHBI B paMKaX HayaJbHBIX PA3EIIOB IPOEKTA.

CrenyrolyuM 1aroM sBJISIETCA HEMOCPEICTBEHHBIA PacyET JIEKTPUUYECKHUX
Harpy30K JUisl OTACIBHBIX TMOTpeOuTeneil. B cucreme 3ieKTpocHAOKEHUS
MHOTO3TaKHOU KHUJIOU 3aCTPOMKH omnpeseneHo Hanuuue 80 euHUI MOTPEOUTENEH.

Hcnonp30BaHrEe TOYHBIX JAHHBIX O HArpy3Kax MO3BOJISIET NPUHSAThH PELICHUS,
HaIlpaBJIEHHbIC HA YJIy4lIEHUE PabOThl CUCTEMBI 3JIEKTPOCHAOKEHHS, a TAKXKE Ha
ONTHUMM3ALMIO SHEPTETHYECKUX ITpoLeccoB. Tak, HA OCHOBE pe3yJbTaTOB pacuéra
Harpy30K BO3MOKHO OIPEAENIUTh MOTPEOHOCTh B PE3EPBUPOBAHMHM HWCTOYHHKOB
NUTAaHUS W TPUHATH MEphl MO  YIYYIIEHUIO 3(PQPEKTUBHOCTH  padOThI
TpaHc(OpPMATOPOB U pacHpelesUTeNbHbIX  YCTPOMCTB.  JlaHHBIM  acmekT
o0OecreuynBaeT BBICOKWM YPOBEHb KayeCTBA W HAJEKHOCTH SHEPrOCHAOKEHUS,
MUHHAMH3UPYET BEPOSITHOCTH IPOCTOEB M ABAPUWHBIX CUTyalUM, YTO HANPIMYIO
BIUsICT HA KOM(DOPT 1 0€30MAaCHOCTH KU3HU KUTEJICH MUKpOpaiioHa.

Pacuér Harpy3ok Takke WrpaeT BaXKHYIO poOJb B I[JJAHUPOBAHUU
CTPOUTENBCTBA U MOJIEPHHU3ALUU HHEPreTUYECKON MHPPACTPYKTYpbl, MOCKOJIbKY
TOYHBIC JIaHHBIE TMO3BOJSIOT Oojee OOOCHOBAHHO TMOJIXOAWTH K BBIOOPY
TpaHC(hHOPMATOPOB, PACIPENCTUTEIBHBIX YCTPOUCTB U KaOenbHbIX JUHUM. Taxoii
BbIOODP Aa€T BO3MOKHOCTH 00€CIEUUTh JOCTATOYHBIN 3alac MOIHOCTH Ha Ciy4ail
yBEJIMYEHUS MOTpebaeHus: B OyAylieM, npu 3ToM u30erasi H30bITOYHBIX 3aTPaT Ha
YCTaHOBKY HEHYXHOTO 000PYOBaHMS.

Takum  oOpa3om,  pacu€r  BIEKTPUUYECKUX  HArPY30K  CHCTEMBI
AIEKTPOCHAOKEHUSI MHOTOITAXKHOM KUJIOW 3aCTPOUKU MOCKBBI SIBISIETCS BAXKHBIM
¥ KOMIUIEKCHBIM IPOLIECCOM, OT KOTOPOTO 3aBUCUT CTAOMIBHOCTb U HAJEKHOCTh
ANEKTPOCHAOKEHUSI KakK IS OTIENbHBIX JKWIbIX 3JaHUM, TaKk W 1 BceH
UHOPACTPYKTYPHI paiioHa.

Metonuka pacuéra Harpy3ok JO/DKHA YYHMTHIBATh CHEHU(PHUKY KaxKIOTrO
00BEKTa, BKJIOYasg €ro Ha3HayeHUE M OCOOEHHOCTH HKcIuTyaranuu. B pabote

NpUMEHSeTCS METOAMKA pacuéra MeTojoM Kodddunumenta cnpoca [11].
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«PacuéTHas akTUBHAs Harpy3Ka MOTPEOUTEICH CHCTEMBI AIICKTPOCHAOKEHUS
MHOTO3TXXHOU KHUIIOH 3acTpoiikm» [14]:

P, =P, o - K., xBm, (1)

npoexm.

rae P — IIPOCKTHAA MOIMHOCTb HOTpe6I/ITeJ'ISI CHCTCMBI

npoexkm.
AIIEKTPOCHAOKEHUST MHOTOATAKHON KHUJION 3acTpoiiku, KBT (Tabmuma 1);
K. — «xoadunment cnpoca (mpuHUMAETCs HA CTaIUN MPOSKTHUPOBAHUS

3HaueHue K. = 1» [14].

«PacuétHas peakTMBHas Harpy3ka» [14] moTpeOuTenel  CHCTEMBI

AIEKTPOCHAOKEHUSI MHOTO3TAKHOU KUJIOU 3aCTPONKH:

Q, =P, -9, (2)

rae «tg ¢ — ko3 GUIUEHT peaKTUBHON MOIHOCTI [14].

«Pacuétnass  momHas  Harpy3ka»  [14]  morpeOuTenei  CHUCTEMBI

AIIEKTPOCHAOKEHUSI MHOTOATAKHOM YKUJION 3aCTPONKH:

S, =\/P2+QZ. (3)

«Pacu€THBII TOK HOPMAJIBHOTO PEXHMa» MOTpEOUTENIed  CUCTEMBI

3JIEKTPOCHAOKEHHST MHOTO3TaKHOW KHJION 3acTpoiku [14]:

S
| =2 — (4)

? - \/§-UHOM.’

rae Snp— MOJTHAsl MOIITHOCTh MTPUCOEAMHEHUS TOTpeduTes, KBA;

U - — HOMHHAJIBHOC HAIIPs’KCHUEC ITPUCOCANHCHU, KB.

HOM
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Pacuér  mHarpy3ok  moTpeOuTeneil = CHUCTEMBl  3JIEKTPOCHAOKECHHUS
MHOTOATaKHOU JKHJION 3aCTPOHKH MPOBOUTCS HA MPUMEPE MEPBOTO MOTPEOUTEIS

(BPY-1-1.1 XKunast yacTh):

P, =2753kBm,
Q,=275,3-0,4=110,1ksap,

S, =275,3* +110,1? = 296,5 kB4,

=200 _ 934

|
r/3.0,38

«Cymmapnas pacu€THasi Harpyska cekuuii cOopubix muH 0,38/0,22 kB

pacnpeaemmtenbHbiX TI1-10/0,4 kB MHOTO3Ta)KHO¥ KHUIT0M 3acTpoiikmy [14]:

PE = KOiPnp’ (5)
i=1

QZ = KOian’ (6)
i=1

riae «K, — ko3pdurrieHT ogHOBpeMeHHOCTHY [14];

n
anp — «CyMMapHasi akTHBHasI Harpy3ka npucoeannenui, kBr» [14];
i=1
n
Zan — «CyMMapHasi peakTUBHas Harpys3ka, ksapy» [14].
i=1

«3HauYeHUE TOJHOM PacyETHOM HArpy3kM M pPacy€THOTO TOKa CEKIUU

coopubix muH 0,38/0,22 kB pacnpenenurensusix TII-10/0,4 kB mMHOrOosTa)kHOM

KHITON 3acTpoiikny [14]:

SE=«/P§+Q§, (7)
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I Sz 8
N -RT (8)

Jlanee mpoBOAMTCS  pacy€T  JIIEKTPUYECKHX  HArpy30K MUTAKOLIUX
Maructpaieid M1, M2 u M3 nanpstxkennem 10 kB. ITonHas Harpyska nuTtaromen
maructpaau M1 (TII1-TTI2-TTI3-TI14) paBHa cymme Harpy3ok TII, xkoTopsie
MoJydyaroT OT He€ nuTaHue, ¢ Y4EToM KOI(PPHUIMEHTa OJHOBPEMEHHOCTU

MaKCUMYMOB Harpy3Ku, IpUHATOr0 B pabote paBHOMY 0,9:

Su= (STm + Sy + S+ STH4) -0,9, kB4, (9)
S,.= (1079, 64 + 964,68 +1809,93 + 968, 64) -0,9=4340,6 xBA.

AHaJIOTMYHO I NUTaroImMx Maructpainern M2 u M3 nanpsikenuem 10 kB:

S,.2=(Szz5 + Spze + Spir7) - 0.9, kBA, (10)

S,, =(737,69+3028,63+ 2957,33)- 0,9 = 6052, 25 xBA,
S,.3=(Srz7 + Srizs + Spr0) - 0.9, kBA, (11)

S,s =(2324,18+1834,28 + 2276,09) - 0,9 =5791,1 kBA.

[lonnas narpy3ka Ha mmHax nurarouiero PII-10 kB paBra cymmapHoi
Harpy3ke mUTalmMX Maructpaieit MI-M3 ¢ yuérom  koddduirenrta

OAHOBPCMCHHOCTH:

Sprr=(S,0+S,2+8S,3)-0,9, kB4, (12)
S, =(4340,6 + 6052, 25+ 5791,1) - 0,9=16182,99 kBA.

Hroroseie pe3ynpTarsl pacdy€ra DJIEKTPUYECKHX HArpy30K CHUCTEMBI

AIEKTPOCHAOKEHUSI MHOTOATAXKHOU KUJIOW 3aCTPONKH MPUBEJICHBI B TabIuUILE 2.
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Tabnuna 2 — VtoroBele pe3ynpTaThl pacu€ra dJIEKTPUUECKUX HArpy30K CHUCTEMBI

3J'ICKTPOCH36)K€HI/I}I MHOTO3TaKHOM >KUJIOMN SaCTpOﬁKH

Howmep mo HaumenoBaHnue o0bexkTa Py, Qp., Sp., 1y,
IJIaHy kBt KBap kBA A
TII-1
1.1 BPVY-1-1.1 )XKunas gactb 275,30 110,12 296,51 449,25
1.1 BPVY-3-1.1 BK®H 52,80 21,12 56,87 86,16
1.2 BPVY-2-1.2 JKunas 4acte 273,20 109,28 294,25 445,83
1.2 BPVY-4-1.2 BKOH 61,40 24,56 66,13 100,20
1.2 BPVY-5-1.2 [Tapkunr 159,10 63,64 171,36 259,63
7 (100) BPY-J100 292,00 116,80 314,49 476,51
Wroro na mmuax TII-1 (K, = 0,9) 1002,42 400,97 | 1079,64 | 1635,82
TII-2
2.1 BPVY-1-2.1 )Xunas yactb 275,40 110,16 296,61 449,42
21 BPVY-3-2.1 BKOH 115,70 46,28 124,61 188,81
2.2 BPVY-2-2.2 )XKunas gyactb 303,20 121,28 326,56 494,78
2.2 BPVY-4-2.2 BKOH 101,40 40,56 109,21 165,47
2.2 BPV-5-2.2 [Tapkunr 149,50 59,80 161,02 243,96
BPIT HO-2 BPY EPII HO-2 50,00 20,00 53,85 81,59
Wroro ua mmuax TII-2 (K, = 0,9) 895,68 358,27 964,68 | 1461,63
TII-3
1.3 BPVY-1.3 )Xunas yactb 279,70 111,88 301,25 456,43
1.3 BPVY-2 3 BKOH 100,50 40,20 108,24 164,00
IT1 BPY-3.3 Ilapkuar Ha 169 65,20 26,08 70,22 106,40
M/MeCT
1.4 BPVY-1.4 )Xunas yactb 219,00 87,60 235,87 357,38
1.4 BPVY-2.4 )Xunas yactb 267,30 106,92 287,89 436,20
1.4 BPV-3.4 BKOH 116,20 46,48 125,15 189,62
15 BPVY-1.5 )XXunas yacts 1,00 0,40 1,08 1,63
15 BPVY-2.5 BKOH 133,80 53,52 144,11 218,34
1.6 BPVY-1.6 XXunasg yacts 219,30 87,72 236,19 357,87
1.6 BPVY-2.6 )Kunas yacts 267,20 106,88 287,78 436,04
1.6 BPVY-3.6 BKOH 148,00 59,20 159,40 | 241,52
BPIT HO-1 BPY EPIT HO-1 50,00 20,00 53,85 81,59
Wroro ua mmuax TI1-3 (K, = 0,9) 1680,48 672,19 | 1809,93 | 2742,32
TII-4
13.1 BPV-1.1 Odwucsr 289,10 115,64 | 311,37 | 471,77
13.1 BPVY-1.2 AnaprameHTsl 330,08 132,03 355,51 538,65
13.2 BPV-2.1 Odwucs 149,30 59,72 160,80 243,64
13.2 BPV-2 2 AnapramMeHTsI 193,01 77,20 207,88 314,97
IT1 BPY-3 1 Ilapkuar nHa 90 37.80 15,12 40,71 61,68
M/MeCT
HWroro na mmuax TII-4 (K, = 0,9) 899,36 359,74 | 968,64 | 1467,64
Wroro mo marucrpanu M1 4030,15 | 1612,06 | 4340,60 -
TII-5
121 BPVY-1.1 Odwuce 175,30 70,12 188,80 286,07
12.1 BPVY- 1.2 AnaprameHTsl 171,38 68,55 184,58 279,67
12.2 BPVY-2.1 Oducs 127,70 51,08 137,54 208,39
12.2 BPVY-2.2 AnaprameHThI 286,65 114,66 308,73 | 467,77
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[Ipomomkenne TabIHIIBI 2

Howmep mo HaumenoBanue o0nexkTa Py, Qp., Sp., 1y,
IJIaHy kBt KBap kBA A
Wroro ua mmuax TII-5 (K, = 0,9) 684,93 273,97 ‘ 737,69 |1117,71
TII-6
12.3 BPVY-3.2 ToproBslii IeHTp 2814,75 | 1125,90 | 3031,58 [4593,30
112 BPY-4.2 Ilapkuur na 307 96,71 38,69 10416 | 157,82
M/MecT
J0C 150 J10O0 na 150 mect 213,00 85,20 229,41 | 347,59
Hroro na mmuax TII-6 (K, = 0,9) 2812,01 | 1124,81 | 3028,63 |4588,84
TII-7
2.3 BPVY-1 XXwunas gacte 319,60 127,84 344,22 521,55
2.3 BPVY-2 BK®H 98,20 39,28 105,76 160,25
2.3 BPVY-3 a/c 83,80 33,52 90,26 136,75
2.4 BPV-1.1 JXumas gactb 267,00 106,80 287,57 435,71
2.4 BPVY-1.2 XXunas yactb 125,20 50,08 134,84 | 204,31
2.4 BPVY-2 BK®H 283,10 113,24 | 304,91 | 461,98
2.4 BPVY-2 XXwunasg gyacte 121,90 48,76 131,29 198,92
2.5 BPY-1 IMapkunr 143,80 57,52 154,88 234,66
2.5 BPVY-2 BK®OH 283,10 113,24 | 304,91 | 461,98
2.6 BPVY-1.1 XXunas yacts 329,00 131,60 354,34 536,88
2.6 BPVY-1.2 )Xunas yacts 314,20 125,68 338,40 512,73
2.6 BPVY-2 BK®H 172,00 68,80 185,25 | 280,68
COLTI00 BPY-1 300,00 | 123,60 | 332,80 | 504,25
COLTI00 BPY-2 201,00 | 80,40 | 21648 | 328,01
Uroro Ha mmnax TII-7 274581 | 1098,32 | 2957,33 | 4480,80
Wroro o maructpamu M2 5619,38 | 2247,75 | 6052,25 -
TII-8
3.1 BPVY-1.1 )Xunas yacts 298,06 119,22 321,02 486,39
3.1 BPVY-2.1 BKOH 210,00 84,00 226,18 | 342,69
3.2 BPV-1.2 JXumas yactb 273,37 109,35 294,43 446,10
3.2 BPVY-2.2 )Xunas yacts 266,22 106,49 286,73 434,44
3.2 BPVY-3,2 BKOH 162,60 65,04 175,13 265,34
I11 BPVY-4.2 TIlapkunr Ha 265 92,75 37.10 99,89 151.36
M/MecT

3.3 BPV-1.3 Xunas yacts 298,06 119,22 | 321,02 | 486,39
3.3 BPVY-2.3 BKOH 106,00 42,40 114,17 172,98
34 BPVY-1.4 )Kunas yacte 273,37 109,35 294,43 446,10
34 BPVY-2.4 )Xunas yactb 267,29 106,92 287,88 436,18
3.4 BPV-3.4 BKOH 150,00 60,00 161,55 | 244,78
Hroro Ha mmuax TI1-8 2157,95 863,18 | 2324,18 | 3521,49
TII-9
4.1 BPVY-1.1 Xunas gactb 273,37 109,35 | 294,43 | 446,10
4.1 BPVY-2.1 XKXunas yacth 266,22 106,49 286,73 434,44
4.1 BPVY-3.1 BKOH 150,00 60,00 161,55 | 244,78
4.6 BPVY-1.6 JKumas gactb 300,22 120,09 323,35 | 489,92
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[Ipomomkenne TabIHIIBI 2

(marpyska nuraromero PI1-10 kB, K, = 0,9)

Howmep mo HaumenoBanue o0nexkTa Py, Qp., Sp., 1y,
IJIaHy kBt KBap kBA A
I11 BPY-4.1 Ilapkunr na 113 43,51 1740 46,86 71,00
M/MecT
4.6 BPVY-2,6 BKOH 106,00 42,40 114,17 172,98
J1O00 350 mect | 10O 350 mect 348,00 139,20 374,81 567,89
COII 550 mect | COI 550 mecT 405,00 162,00 | 436,20 660,91
Hroro ua muuax TII-9 1703,09 681,24 | 1834,28 | 2779,22
TII-10
4.2 BPVY-1.2 )XXunas yacts 298,06 119,22 321,02 486,39
4.2 BPVY-2.2 BKOH 106,00 42,40 114,17 172,98
4.3 BPVY-1.3 )Kunas yactb 273,37 109,35 294,43 446,10
4.3 BPVY-2.3 )Kunas yactb 269,44 107,78 290,20 439,69
4.3 BPVY-3B BK®H 181,40 72,56 195,37 296,02
4.4 BPVY-)Kunas gactb 298,06 119,22 321,02 486,39
4.4 BPVY-2.4 BKOH 106,00 42,40 114,17 172,98
I12 BPY-3.4 Ilapkunr Ha 235 82,25 32,90 88,59 134,22
M/MecT

4.5 BPVY-1.5 )XXunas yactb 213,31 85,32 229,74 348,09
45 BPVY-2,5 XKunas yactb 266,22 106,49 286,73 434,44
4.5 BPVY-3.5 BKOH 254,00 101,60 273,57 | 414,49
Hroro ua munaax TII-10 2113,30 845,32 | 2276,09 | 3448,63
Hroro o maructpamu M3 5376,91 | 2150,76 | 5791,10 -
HUtoro mo MHOroaTaxkHOM kuimoit 3actporike | 15025,53 | 6010,21 | 16182,99 -

BrinonHeHHBIE pacu€Thl CO3/1aI0T OCHOBY JIJISl IPUHSITHS PEIICHUH B 001acTH

pPa3BUTHS CUCTEMBI 3JIEKTPOCHAOKEHHUS, MOBBIMIAIOT €€ dHEProdPPeKTUBHOCTh U

YCTOﬁqHBOCTB, YTO 0COOEHHO Ba)KHO B YCIIOBUAX HHTCHCHUBHOI'O yp6aHI/ICTI/I‘ICCKOFO

Pa3BUTHS COBPEMEHHOTO rOpoa.

BriBoabl no pazupeny.

B pesynbTaTe mpoBeneHus pacuéra, Ha JaHHOM JTare MOJTy4YeHbl 3HAaYCHUS

pacu€THBIX HArpy30K CIEAYIOUIMX OOBEKTOB M CETEH MHOTO3TaKHOW JKUJION

3aCTpOVKH T'. MOCKBa:!

— OTIENBHBIX JIMHHUM JIJIS1 TUTaHUS ToTpeduTeneit Ha Hanpspkenuu 0,4 kB;

— muanid s mutadus TI1-10/0,4 kB MHOTOATaXHOW >KUJIOW 3aCTPOUKH

(TIT1-TIT10);

— ndrarommx maructpaineid M1-M3 nanpsokenuem 10 kB;

— mrarontero PIT-10 kB.
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4 BpIOOp M NpoBepKa CHJIOBBIX TPaHCPOPMATOPOB HA MOJACTAHLMUSX

10/0,4 xB

Panee B pabore Obuto ompexaeneHo, yto misg nuTanus 80 morpeduTtenei
MHOTO3TaXHOU Kuiou 3actporiku npumensiercss 10 TII-10/0,4 kB. PaccuuTtans
3HaueHus Harpy3ku Bcex TI1-10/0,4 xB.

Takum oOpazom, B paboTe HEOOXOAUMO BHIOpATh W MPOBEPUTH MOITHOCTH
Tpancdopmaropos Ha TIT1-TII10.

Ycranosneno, uto u3 Ha Beex TI1-10/0,4 kB HeoO6X01uMO IPUMEHSTH 1O JIBa
CWJIOBBIX TpaHcopMaTopa, TaKk Kak OOJBIIMHCTBO OOBEKTOB MPOCKTUPYEMOM
CUCTEMBI 3JIEKTPOCHA0KEHHSI MHOTOATaKHOW JKUJIOW 3acTpodku TI. Mocksa
OTHOCSTCA KO 2 KaTeropuu HaAEKHOCTH.

B ciyyae aBapuiiHOTO OTKJIFOUEHUSI OJJTHOTO U3 TPAaHCPOPMATOPOB, HArpy3Ka
noTpeduTeneil 2—i KaTeropuu HaJeKHOCTH IEPEBOJUTCS HA OCTABIIHICS B paboTe
tpancopmarop. Takum o0pa3om, B cCXeMe IPUMEHSCTCS HEOOXOIUMBIA H
JIOCTaTOYHBIN YPOBEHBb PE3EPBUPOBAHMUS.

«Bp1060Op MomTHOCTH TpaHCHOPMATOPOB MPOBOJUTCS IO €ro HArpy3ke B

HOpMaJIbHOM pexkume» [6]:

S
S, Kp—'njv,KBA, (13)
L

riae «K;— HoMHHaIbHBIN K03GhGUIIMEHT 3arpy3Kku TpaHchopmaTopa;

N — xonmuecTBO TpaHchopmaTopoBy [6].

Pacuer wmomuoctu Tpanchopmaropa s TII1 MHOTOITaKHOW  KUIOM

3aCTPOVIKH:

> —107%’ 24 = 674,78 kBA.

HOM.m 2 .0,
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[IpenBapurtenbHO MpUHUMAIOTCS K ycTaHOBKE Ha TI11 MHOTO3Ta)KHOM KUIOM
3aCTPOMKH J1Ba CHIIOBBIX TpaHchopmaTopa mapku TMI-1000/10 [16].
[IpoBepka 3arpy3ku TpaHchopMaropa B HOPMaJbHOM pexume (B paboTe —

oba Tpanchopmaropa, N,=2) [7]:
K, =—2"—<08. (14)

YcenoBust manHoit mpoBepku aiis TII1 MHOrosTakHOW >KUIION 3aCTpPOUMKH

BBIITOJIHATOTCA:

~ 1079,64

L= ~0,54<0,8.
"~ 2.1000

[IpoBepka 3arpy3ku TpaHchopmaropa B MocjieaBapuitHoM pexume (B padbote

— oquH Tpanchopmarop, N,=1) [7]:
K, =—-2""—<16. (15)

VYcnoBusi nanHou npoBepku st TII1 MHOrosTakHOM KUIIOM 3aCTPOMKH

BBIMOJTHSIOTCS [7]:

10 1 0s<1s.
“71000

Takum obpazom, myis yctaHoBkH Ha TII1 MHOTO3TaXXHOU KUJIONM 3aCTPONKH
OKOHYATEJIbHO MPUHUMAIOTCS JIBa CHJIOBBIX TpaHchopmaropa mapku TMI'-1000/10
[16]. PesymbraTthl BbIOOpa © TIPOBEPKHM YHCIAa M MOIIHOCTH CHJIOBBIX

TpaHc(OpPMATOPOB B HOPMAJbHOM M TOCJI€ABAPUHHOM pEXUMaX C IEIbIo
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ycranoBku Ha TII-10/0,4 xB MHoOrostaxkHoil »uinoi 3actpoiiku r. Mocksa

IpEeICTaBICHbI B Ta0IHIIE 3.

Tabmuua 3 — Pe3ynbrarhl BbIOOpa M MPOBEPKU YHUCIA M MOIIHOCTU CHUIIOBBIX
TpaHCc(HOpPMATOPOB B HOPMAJbHOM U TMOCJICABAPUHHOM pEXHMaxX C LEJbI0
yctanoBku Ha TII-10/0,4 kB MHOTr0oATaXHO# >KMIJION 3aCTpOMKU I'. MOCKBa

No TIT N, Sp.m, Sior.m, Ks.u Ks.a Mapka
IIT. kBA kBA TpaHchopmaropa

TI1-1 2 1079,64 1000 0,54 1,08 TMI'-1000/10
TI1-2 2 964,68 630 0,76 1,52 TMI'-630/10
TTI1-3 2 1809,93 1250 0,72 1,44 TMI'-1250/10
TII-4 2 968,64 630 0,77 1,54 TMI'-630/10
TII-5 2 737,69 630 0,59 1,18 TMI'-630/10
TT1-6 2 3028,63 2000 0,76 1,52 TMI'-2000/10
TII-7 2 2957,33 2000 0,74 1,48 TMI'-2000/10
TT1-8 2 2324,18 1600 0,73 1,46 TMI'-1600/10
TI1-9 2 1834,28 1250 0,73 1,46 TMI'-1250/10
TI1-10 2 2276,09 1600 0,71 1,42 TMI'-1600/10

Takum oOpa3om, BbIOpaHBI W  MPOBEPEHBI MOLIHOCTH  CHJIOBBIX

tpanchopmaropos Ha TII-10/0,4 xB.

BriBoab! 1o pazneny.

B pe3ynbrare BbIOOpa ¥ TPOBEPKU MOIITHOCTH CHIIOBBIX TPaHC(HOPMATOPOB HA

TI1-10/0,4 kB MHOT03Ta)KHOM KHUJIOM 3aCTPOUKH T'. MOCKBa, TOJTYUEHBI CIISTYIOITNE

pe3ybTaThI:

Ha TII-1 oOocHOBaHO TpUMEHEHWE ABYX CHJIOBBIX TpaHC()OpPMATOPOB
mapku TMI'-1000/10;

Ha TII-2, TII-4 u TII-5 00OCHOBaHO NPUMEHEHUE [IBYX CHIIOBBIX
tpanchopmaTtopoB Mapku TMI'-630/10;

Ha TII-3 wu TII-9 oOocHOBaHO TPUMEHEHUE [IBYX CHJIIOBBIX
TpanchopmaTtopoB Mapku TMI'-1250/10;

Ha TII-8 wu TII-10 o0o0oCcHOBaHO TPUMEHEHHE JIByX CHJIOBBIX
tpancpopmartopoB mMapku TMI'-1600/10;

Ha TII-6 wu TII-7 oOocHOBaHO TPUMEHEHHWE JBYX CHJIOBBIX

tparcdopmaropoB Mmapku TMI'-1000/10.
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5 PacueT TOKOB KOPOTKOI0 3aMbIKAHHUS

Pacuér TOKOB KOPOTKOrO 3aMbIKaHUSI B CHCTEME DJIEKTPOCHAOKEHUS
MHOT'O3T)KHOW JKWJIOM 3AaCTPOMKH SBIIETCS BAXKHEWIIMM 3TAallOM, KOTOPBIN
HEOOXOJMMO YYHUTHIBATh MPU MPOECKTUPOBAHUM CHUCTEMBI AJIEKTPOCHAOKEHUS
naHHOTO 00bekTa. [IpoBeneHne qaHHOTo pacyéra MPOAMKTOBAHO HEOOXOIUMOCTHIO
oOecrnieyeHnss HaAEKHOCTH, 0€30MacHOCTH M BBICOKON 3((HEKTUBHOCTH PabOTHI
DHEPrOCUCTEMBI.

TouHble 3HAUEHUS TOKOB KOPOTKOTO 3aMBIKAHMS CIYXaT OCHOBOM Jis
NpaBUJIBHOTO BbIOOpa M HACTPOMKHM amnmapaTtoB 3alllUThl U KOMMyTauuu. bes
TOYHOTO pacyéTa HEBO3MOXKHO HACTPOUTHh pEJCHHYI0 3alluTy, BBIOpaTh H
IIPOBEPUTH BBICOKOBOJIBTHBIE BBIKIIFOUATENH, IPEIOXPAHUTEIN U aBTOMAaTHYECKUE
BO3/yILIHBIE BBIKIIOYATEIN TaKUM 00pa3oM, YTOObl OHM MOTJIM CBOEBPEMEHHO U
(G (HEKTUBHO OTKIIOYUTH aBAPUNHBIN y4acTOK ceTu. M3BeCTHO, 4TO HEMPaBUIHHO
HACTPOEHHBIE 3alIUTHBIE YCTPOMUCTBA CO3JIAI0T PUCK HECpabaThIBaHUSI B aBapUMHON
CUTyalldd, 4YTO TMPUBOAUT K CEpPbE3HBIM IMOBPEXKICHUSAIM 000pYyIOBaHUS,
JUIMTENIbHBIM Tepe0osiM B  3JEKTPOCHAOKEHUH U TMOTEHUUAIbHBIM yrpo3aM
0€30IaCHOCTH JIOCH.

CeneKkTUBHOCTh CHCTEMBI penieitHon 3amuThl (P3) Takxke HanpsiMyO0 3aBUCUT
OT pacuéTa TOKOB KOPOTKOro 3aMbikaHus. (OOecrieueHue CceleKTUBHOCTH P3
MO3BOJISIET OTKIIFOYaTh TOJBKO MOBPEXKIEHHBIM y4acTOK CETH, COXpaHss
AIIEKTPOCHAOKEHNE OCTalbHBIX TOoTpeOuTeneil. JlaHHBIM acmekT OCOOEHHO
AKTYyQJIEH JUIsI MHOIOJTaXHOM JKUJIOM 3aCTpOUKH MOCKBBI, TIle HapylLICHUE
AIIEKTPOCHAOKEHNUS MOXKET IPHUBECTH K cO0sSM B padOTe COIMAIBHO 3HAYMMBIX
OOBEKTOB, TaKWX KakK IIKOJIbI, JE€TCKUE calbl U Jpyrue yupexiaeHusd. [lortomy
KOPPEKTHBIM PacyéT TOKOB KOPOTKOIO 3aMBIKaHHs CHOCOOCTBYET 0OECICUEHUIO
OecriepeOoitHON MOauM AJIEKTPOIHEPTUU K TaKUM OOBEKTaM, MUHUMU3HUPYS PUCK
HETATUBHBIX MMOCJIEACTBUN ISl AKUTEJIEH pAOHA.

Kpome TOro, pac4ér TOKOB KOpPOTKOIO 3aMbIKaHUS Ba)X€H IS OLEHKH

TEPMUUYCCKUX M JJICKTPOJHMHAMHUYCCKUX HArpy30K Ha 3JICMCHTBI CCTH. KaOenbHbIe
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JUHUM, TpaHcPopMaTOpbl H TMPOYHME KOMIIOHEHTHI JIOJDKHBI —BBIIEP)KUBATDH
BO3/ICICTBHS, BOSHUKAIOIINE B aBAPUMHBIX PEKHUMax pabOThl, YTOOBI COXPAaHUTH
LEJIOCTHOCTh M JIOJITOBEYHOCTh CHUCTEMbI. [IpaBWibHBIII BBIOOp CeueHUM
IPOBOJHUKOB W MAaT€pHAJIOB Ha OCHOBE pacyéToB TIO3BOJISIET M30€KaTh
IPEKIECBPEMEHHOIO  M3HOCA M aBapuil, 4YTO 3HAYUTEIBHO  ITOBBIIIACT
DKCILTYyaTALMOHHYIO HAJIEKHOCTh CUCTEMBI.

Poct »suepromoTpebnenuss W yCIOXKHEHHME KOH(pUTryparmuum  cerei
MHOTO3TaXKHOW >KWJIOH 3acTpOMKM MOCKBBI J€JIaeT NPOBEICHUE PACUETa TOKOB
KOPOTKOTO  3aMbIKaHHUsI OCOOCHHO  akTyalbHbIM. [loAKiItOYeHHME  HOBBIX
NOTPEOUTENEH, CUCTEMATUUECKOE YBEIMUYECHHE HArpy30K MPUBOIAT K U3MEHEHHIO
IapaMeTpoB CETH, 4YTO TpeOyeT akTyalu3aluu pacy€éToB s oOecrneueHus
NpaBUIbHOM pabOThl CYIIECTBYIOIIMX 3aUIUTHBIX YCTpoWcTB. OTCyTCTBUE
CBOEBPEMEHHBIX Pacu€TOB MOXKET NMPUBECTH K TOMY, UTO O0OPYI0BaHUE OKAKETCSI
HErOTOBBIM K HOBBIM YCJIOBHMSIM 3KCIUIyaTalUd, YTO CO3JAacT Yrpo3y Kak IS
HaJEKHOCTU SHEPTOCHAOXKEHHUS, TaK U JIJIs1 0€30MaCHOCTH JIIOJEH.

Takum oOpa3zom, mpoBeieHHE pacuy€Ta TOKOB KOPOTKOIO 3aMbIKaHHS B
CUCTEME DIIEKTPOCHAOKEHUSI MHOTOATAXKHOW KUJIOW 3aCTPOMKH SIBIISIETCS BaXKHOM
4acThlo oOecniedeHus e€ 0e30MmacHoN U HaAEKHOM dKCIuTyaTanuu. JlaHHbIl pacuér
MO3BOJIIET HE TOJIBKO MPEJAOTBPATUTh aBapuu M O0OECIEYUTh KadeCTBEHHOE
ANEKTPOCHAOKEHUE, HO W CIOCOOCTBYET  BBINOJIHEHUIO  TpeOOBaHUU
HEProdHEKTUBHOCTH U YCTOWYUBOTO PAa3BUTHS TOPOJCKOW HHEPTreTUYECKOU
UH(OPACTPYKTYPHI.

B pe3ynbprare pacy€ToB miaHUpPyeTCA ONMPEACIUTh MAKCUMAJIbHBIE 3HAYCHUS
CUMMETPUYHBIX TOKOB KOPOTKOTO 3aMbIKaHUs B TPEX(pazHOM pexxkume Juist cet 10
kB u 0,4 kB, a Takxke paccuuTaTh ynapHble TOKH, UCIOJIb3Ysl PEKOMEHAYEMBbIE
ynapubie kodddurmenTsl. [lomyueHnsie pe3ynbTaThl o0ecnedaT HaAEKHBINA BHIOOD
000pyIOBaHUS U ONTUMAJIBLHBIE TApaAMETPhl HACTPOUKH 3aIIUTHBIX YCTPOMHCTB, U4TO
CO3/1aCT OCHOBY [UIsl CTaOWIbHOW M 3(PQPEKTUBHON pPabOTBl SHEPrOCUCTEMBI

MHOTO3TAKHOM KUJION 3aCTPOMKH.
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Ha nmepBom 3Tame HeoOX0AMMO COCTaBUTh PACUETHYIO CXEMY AJIEKTPUICCKOM
cetu juis pacu€ta TokoB K3. Ha Heil onpenenstoTcss OCHOBHbIE PACUETHBIE TOUKHU
K3, B KkoTopbix TpeOyercss MpoBecTH pacu€r MakcuMmaiabHOoro Toka K3 B
nocieaBapuitHoM pexkume  (murtamme T11-10/0,4 kB  1npm  stom  Oynmer
ocymecTBisIThCs 1o oaHoi muaun 10 kB ot PII-10 kB). B kauectse TII-10/0,4 kB
paccmatpuBaercs TII1 ¢ tpancdopmaTopom MontHOCTEIO 1000 KBA.

Cxema nns pacuérta TokoB K3 B cucteme 31ekTpocHaOKeHUsI MHOTO3TaKHOU

YKUJIOW 3aCTPOMKHU MpUBEIeHA B paboTe HA pPUCYHKE /.

@ Cucrema
10 kB
KJI1 K1
Tl%
0,4 kB K2

Pucynok 7 — Cxema niis pacuéra TokoB K3 B cucteme 251eKTpoCHAOKEHUS
MHOT'O3TaKHOU JKUJIOU 3aCTPOUKHU

DOKBHMBAJICHTHAs CXEMa 3aMELLECHUS 1JIsl pacu€Ta TOKOB KOPOTKOTO 3aMbIKAHUS
B CHCTEME DJICKTPOCHAOKEHUS MHOTOATAXKHOW JKUJION 3aCTPOMKU TPECTABISET
co00l YIpOIIEHHOE H300paKEHUE HIIEKTPUUYECKOW CETH, Ha KOTOPOM YUTEHBI
OCHOBHBIE JJIEMEHTHI CETHM M KX MapaMmeTpbl. Takas cXxeMa HCHOJIb3YyeTCS s
onpeneneHus 3HaueHUil TokoB K3 B pa3nuyHbIX TOYKax CETH. DKBHBAJICHTHA
cXema IIOMOTaeT AaHAIMTUYECKU WUJIU YACIEHHO PACCYUTATh IIapaMeTPhbl aBapUMHBIX
peXUMOB pabOTHl. DKBUBAJCHTHAs cxema 3amenieHust ais pacuéra TokoB K3 B
CHCTEME 3JIEKTPOCHAOKEHUSI MHOTOATAXKHOM >KHIJION 3aCTPOMKHU MpeACTaBlieHa Ha

pucyHke 8.
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| 2
K2
0,4 kB

PI/ICYHOK 8 — DKBUBaJICHTHAs cXeMa 3aMCIICHUS I pacqéTa TokoB K3 B cucreme
3H€KTpOCH36)KeHI/IH MHOTO3TaKHOM >KUIJION 3aCTp0ﬁKH

PaccuntsiBaroTcs MapaMCTpbl CXCMbI 3aMCIICHUA.

«basucueie ycmopusi» [13]:

S, =S, =1000MBA,
U, =10,5«B,
S6

| = ,
6 \/§'U5

| __1ooo
° J3.10,5

KA, (16)

=55 KA.

«ConpoTHBiieHUs 3HEprocucTems» [13]:

86
=0 17
n= (17)

4

1000
X, =——=1
¢ 1000

YuuTeiBas oTHOIIEHHE X./I =50 (110 JaHHBIM SHEPTOCUCTEMBI):
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r=-°, (18)

86
X, =Xg %, (19)
u;
x,=0,08-2- 1002 =1,45,
53)
r=r-l-—%, (20)
6
r,=0,043-2. 1002 =8,04.
10,5

«AkTHBHOE conpotuBieHne Tpancopmaropa T1 (TII-10/0,4 kB) cuctemsl

9JIEKTPOCHAOKCHHSI MHOTOITaXKHOM KHJTOH 3acTpoitku» [13]:

AP, U2

HOM.m.

, (21)

rae AP, - moTepu KOPOTKOTO 3aMbIKaHUs CHIIOBOro Tpancpopmaropa T1

(TT1-10/0,4 xB) cucteMbl 31eKTPOCHAOKEHHST MHOTOITAXKHOM MKHITOM
3aCTpOMKU (CIIpaBOYHbBIE JIaHHbIE), KBT;

S -  HOMMHajbHasg  (MacmopTHas)  MOIIHOCTh  CHUJIOBOTO

TpanchopmaTopa, npuHATOro s ycraHosku wa T1 (TII-10/0,4 kB)

CHCTEMBI 3JIEKTPOCHA0KEHHUS MHOTOATAKHOM JKUIION 3acTpoiiku, KBA.

20000-102
rm=—2=2
1000?
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«aaykTuBHOE conpoTuBieHne Tpancopmaropar [13]:

u,.u?2
Xy =T 5
100-S

HOM.m.

, (22)

rac UK - HAIIPsAKCHUEC KOPOTKOTI'O 3aMbIKAHHA CUJIOBOT'O TpchcbopMaTopa

T1 (TII-10/0,4 kB) cucTeMbl 3J€KTPOCHAOKEHUS MHOTOITAXKHOM KHIIOM

3aCTPOIKHU (CIpaBOYHBIE TaHHBIE), Yo.

2
5, =220 g 065,
100-1000

«CyMMapHOE€ T0JIHOE CONPOTHBIICHHE TpaHchopmaropay [13]:

Z =./22+0,065 ~ 2,00.

«CymMmapHbIe conpoTuBieHus k Touke K1y [13]:

Xs=X,+Xx,, (24)
xs =14+1,45=2,45,
L=r+r1, (25)

I, =0,02+ 8,04 =38,06,

2= X2 —1Z, (26)

7=12,45% — 8,067 =8,42.

«Tox K3 B Touke K1» [13]:
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I_6!KA!
Z

55
¥ = =~ —6,5x4.
Mg 42

1 G =
VAt

«¥Y mapubrit Tok K3 B Touke K1» [13]:

: 3
|y0K1= 2 II(YJ). 'Ky’m’

rae «K, — ynapHsrit koagdurment [13].
i1 =3/2+6,5-1=9,2 4,
«CyMMapHbIe conpoTuBiieHus K Touke K2» [13]:

Xs =Xx,.+x,+tx ,
xy =1+1,45+0,065~ 2,52,
I=r.+r +r,

I, =0,02+8,04+2=10,06,

L=\ Xg — Iy,

7=1/2,52% +10,062 =10,37.
«Tok K3 B Touke K2» [13]:

I
8= s,
z

@ _ 95

19 = 5 3x4.
210,37

«Y napubiit Tok K3 B Touke K2» [13]:
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IyOKZZ\/E-II(?%.Ky’KA’ (33)

rie «K, — ynapusrii koadurment [13].

o2 = \2:5,3:1=7,5«A.
PesynpraTtel pacuéroB TokoB K3 B cucteme 3ieKTpocHAOXKEHUs
MHOTOATaKHOU KUJIOU 3aCTPONKHU MPEACTaBICHBI B Ta0uIie 4.

Tabnmuna 4 — Pesynbprarel pacuéroB TokoB K3 B cucteme 3ieKTpocHaOXKEHUs
MHOT'O3TaKHOU JKHIION 3aCTPOMKHU

[Tapametp YucioBoe 3HaYCHHUE MapameTpa, KA
Touka K1 (cerp 10 kB) Touka K2 (cets 0,38/0,22 kB)
|® 6,5 53
1i
iy oK 9,2 7,5

[Tomy4yennsie pe3ynbpTaThl TOKOB K3 OynyT ucnosib30BaHbl B paboTe gaiee.

BriBoabl no paznpeny.

B pesynprare mpoBen€HHOTO pacu€ra TOKOB KOPOTKOTO 3aMBIKAHUA B
CUCTEME DJIEKTPOCHAOKEHHUSI MHOTOATXXHOW KUJIOW 3aCTpOiku ropoaa MOCKBBI
YCTAHOBJIEHO, YTO B JJIEKTpUYECKOW ceTh HanpstkeHneM 10 kB 3HaueHwue
Tp€x(ha3HOTO TOKa KOPOTKOTO 3aMbIKaHUS B MAKCUMAJILHOM PEKUME COCTaBIseT 6,5
KA, a ynapHbIil TOK Tpéxha3HOro KOPOTKOTO 3aMbIKaHMs HocTUTaeT 9,2 KA.

B ceTr HU3KOT0 HANPSHKEHUST AHAIOTUYHBIE PACUYEThI MOKA3aJIH, UTO 3HAYCHUE
TpEXx(azHOTO TOKa KOPOTKOTO 3aMBIKaHUS COCTaBJseT 5,3 KA, a ymapHbId TOK
JIOCTUTACT 3HaueHus 7,5 KA.

[TonyueHHble pe3yNbTaThl MO3BOJSIOT OILICHUTH IMapaMeTpPbl aBAPUMHBIX
PEXKUMOB U MOJ00paTh COOTBETCTBYIOIIEE OOOPYIOBAaHWE JJIS 3AIUTHI CETU OT
MOBpPEXJEHUH, a Takke obecrieunTth €€ HaadkHOe W Oe30macHoe

(GyHKIMOHUPOBAHUE.
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6 Bb10op ceueHus: KadeJbHbIX JUHUH

Panee B paboTe ObLIO YCTAaHOBJIEHO, YTO dJEKTpUUecKas ceTb u3 aecsitu TII-
10/0,4 kB, mnomywarommx mutanue ot PII-10 kB Tpemss MaructpaibHbBIMU
KaOeIbHBIMH TUHUSIMHA M1, M2 u M3.

ITepBas maructpans M1 nutaet cetb noacranui TI1-10/0,4 xB: TII1-TTI2-
TII3-TII4. Ot BTOpO# MarucTpanu M2 nosy4aroT nutanue cetb noacranuuii TTI-
10/0,4 xB: TII7-TI16-TII5. Tpetbsa maructpaiab M1 nutaer ceth noacranmmii TII-
10/0,4 xB: TII9-TTI8-TIT10. Kpome Toro, nutatomuii PII-10 kB mHorostaxkHoi
KUJTIOM 3acTpoiiku nosyyaeT nutanue ot nojactanuuu 110/10 kB «OuakoBo». Bee
NEPEYUCIICHHbIE KaOelu COCTaBIISAIOT MUTAIOLIYI0 M paclpeneanuTeNbHyo ceTh 10
KB MHOTr03Ta:KHOM JKHJION 3aCTPOUKH.

Jlist mepenayu AJNEKTPOIHEPTUU K TPAHCPOPMATOPHBIM IOJCTAHIUSM Ha
ctopoHe 10 kB mnpennmaraercss ucHoib30BaTh COBPEMEHHBIE Kabemu MapKu
KaOenpHblEe JMHUU C HU30JSUMENd cOo cIMToro mnojudtwieHa Mmapku AllBIIyr
(u3roroButens — OO0 «Kamckuit Kabdenby) [2].

[Ipu 3TOM, HEOOXOAMMO YUECTh CXEMY 3JIEKTPOCHAOKEHHSI MHOTOATaXHOM
JKUJION 3acTpoiiku Ha HampsbkeHuu 10 kB, koTopas Oyner BIMATH HAa Pe3yibTaThl
pacuéra u BeIOOpa Kabeneit. [IpunsaTas panee netieBas cxema 3JIEKTPOCHAOKEHHUS
MHOTO3TaKHOU JKUJION 3aCTPOMKH MpeAcTaBisieT co00i 3 (HeKTUBHOE U HAAEKHOE
perieHue 11t ooecreueHns CTabMIIbHOTO SHEPTOCHA0KEHUS B YCIOBHIX TOPOJCKON
3aCTPOUKH C BHICOKOM MJIOTHOCTBIO MOTPEOUTENEH.

JHannas cxema npeaycMaTpuBaeT KOJIBIIEBOE COEIMHEHHE
pacnpenenuTeNbHbBIX CETEH, YTO MO3BOJISIET IOABOJIWUTH 3JIEKTPOIHEPTHUIO K
NOTPEOUTENSIM MO0 3aMKHYTOMY KOHTYpY. YKa3aHHBIM acleKT 00ecredyrBaeT psl
CYIIECTBEHHBIX MPEUMYIIECTB B CpPaBHEHHH C paJdaIbHBIMH CXEMaMu
anekTpocHaOkeHuss. OaHOM M3 KIFOYEBBIX OCOOCHHOCTEH TIETIECBOM CXEMBbI
SBJISIETCSI MOBBIIIIEHHAS! HAAEKHOCTD AJNEKTPOCHa0keHUs1. brarogaps Bo3MoxkHOCTH
Nepeayun 3JIEKTPOIHEPTUH C ABYX CTOPOH KOJIbLA, [IPY BOZHUKHOBEHUH aBaApUNHON

CUTyallui Ha OJHOM M3 Y4YaCTKOB CCTH 1'[0Tpe6I/IT€JII/I MpOoaOJIKAIOT IIOJIYUATh
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AIEKTPOIHEPTHUIO MO AJIBTEPHATUBHOMY IIyTH OT BTOPOTO HMCTOYHWKA IHUTAHUS.
Hanuuue nanHOro (akropa MUHUMHU3UPYET BpEeMs IPOCTOS U CHIDKACT PHUCK
MOJIHOTO 00ECTOYMBAHUS MOTpeOUTENel, YTO OCOOCHHO BaXKHO JII KPUTHUECKH
BOKHBIX OOBEKTOB HWHPPACTPYKTYPHl, TAKUX KaK IMKOJIBI M JETCKHAE Cajbl,
pacIOIOKEHHBIE B MIPEAEIaX MHOTOATAXKHOM KUIOU 3aCTPOMKH.

JI1s MarucTpaJbHOM METIEBOM CXEMBI, HCTIOJIb3yeMOl B paboTe, Ha BceX eé
y4acTKax CeUeHHUE JIOJDKHO ObITh OJIMHAKOBHIM [4].

[IpoBoauTcs BeIOOp nuTaronieit kadenpHoi muauu 10 kB, obecnieunBaromei
nutanue PII-10 kB MHOrostaxkHoit »kuiioit 3actpoiiku ot noactanuuu 110/10 kB

«O4akoBOY, «II0 IKOHOMUYECKOW TUIOTHOCTH ToKay [19]:

F3 = = ! (34)

rae |, - «3HaueHHe PacuETHOrO TOKa KabEIbHOM JIMHAN B HOPMaIbHOM

pexume Ha ctopore 10 kB» [14];

«j, — DKOHOMHYECKas! INIOTHOCTH Toka, A/Mm2» [12].

3HaueHue pacdyE€THOTO TOKa KaOeIbHOM JIMHUM B HOPMAJIILHOM PEXHUME Ha

crtopone 10 kB PII-10 kB npuaumaercs paBHbIM:

| = Sp 35
p._'\/§'UH0M.’ ( )

rae S, - «pacdy€THas Harpyska nuHud, KBA» [19].

g nuraromiero kabens 10 kB ¢ yu€TroMm TOro, 4ro Ha KaXKIyl0 CEKIUIO

coopubix mmH PII-10 kB npuxoauTcs nmojgoBruHa pacy€THON HAIPY3KU:

| _16182,99/2

e _467,7 A
P J3-10
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Ceuenne nuraromero kadens 10 kB g nuranus PI1-10 kB:

F = 467,7 =292,3 ym?.
1,6

2
1

Jns nutanus PII-10 kB ot mmH sHeprocucteMsl Ha HanpspkeHun 10 kB
IpeIBApUTEILHO TPHHUMACTCS JIBa CHUIIOBBIX Kaoes mapku AlTBITyr 3x300/25 [2].

«[IpoBepka BEIOpAaHHOTO CeueHHs KaOest B HopMalibHOM pexrmey [10]:

Ibon 2 Ip.’ (36)
rac I()O,, — ,Z[OHYCTI/IMBIP'I TOK KaOeJIbHOM JIMHUH (CHpaBOqHBIe JaHHBIC,
3aBHUCAIINEC OT MapKH Kabes M CeUYEHHS €TO KUJI, a TAKXKEC OT THUIIA

u3ossnun, A [12].
Jlns mutaromiero kabenst PI1-10 kB npoBepka BbITIoTHEHA:

6804 > 467,7 4.

«IIpoBepka KJI-10 kB B nocieaBapuitnom pexxume padoTe» [19]:

Idon 2 Ip.M’ (37)

rae «l,, — MakcumansHbIi TOK, A» [10].

Tox KJI-10 kB B nmocieaBapuitHOM peKume:

Ip-max = Kp ) Ip’ (38)
rae K, — koadduirent pesepBupoBaHus (C yIETOM CYIIECTBYIOLIETO
pe3epBUPOBAHUS IS IOTPEOUTENEH 2 KAaTErOpUH HaJEKHOCTH,

npuHuMaertcs 3Hauenue K, = 1,4) [14].
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Jlnst mararomero kadenst PI1-10 kB mpoBepka BhimoTHEHA:

680 4> 467,7-1,4=0654,7 A.

«[IpoBepka kabest Mo MeXaHUIECKUM ycIoBusiM» [12]:

cm MUuH?

Jlns nmutaromiero kabens PI1-10 kB npoBepka BbIToTHEHA:

300 mm? = 25 mm®.

(39)

CrnenmoBatenbHO, MPUMEHEHUE CHIOBBIX KaOeneit mapku AITBIIyr 3x300/25

s niutanus PII-10 kB cucTeMbl 2JIEKTpOCHAOKEHUS MHOTOATAXKHOM KHUJIOM

3acTpoiiku Ha HanpsbkeHuu 10 kB, o6ocHOBaHO.

Bbi0op ocTanbHBIX KaOenbHbIX JIMHUWA HampsbkeHueM 10 kB cucrembl

AIIEKTPOCHAOKEHUS MHOTOATAXHOU KUJIOW 3aCTPOMKK TMPOBEAEH aHAJIOTUYHO C

MPUBEACHUEM TIOJYYCHHBIX PE3YyJIbTAaTOB B TAOJIHULIE O.

Tabnuna 5 — Pesynbratsl BeiOOpa kabenbHbIX JuHUNM ceTu 10 kB MHOrosTaskHOM

YKUJIOW 3aCTPOUKHU

HaumenoBanue | S,, kBA Yucno b, A b, A | Mapka u cederue | loon, A
muaun 10 kB KaOenei, 1mr. Ka0Oest

I1C-110/10 xB — | 8091,5 2 467,7 654,7 | AllsIlyr 3x300/25 680

PII-10 kB

Marwuctpans M1, | 4340,60 2 250,9 351,3 | Allsllyr 3x150/25 440

10 kB

Marwuctpans M2, | 6052,25 2 349,8 489,8 | Allsllyr 3x185/25 505

10 kB

Maructpans M3, | 5791,10 2 334,7 468,6 | Allellyr 3x185/25| 505

10 kB

Takum oOpa3zom, TO pe3ynbTaTaM BbIOOpa NPOBOJAHUKOB IJsi CeTEH

HapY>KHOTO DJICKTPOCHAOXKECHUS HAMNPSHKCHUEM
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ONITUMAJIbHBIE BAPUAHTHI KAOEJIEH /IS MMTaHUs pacrpeaenuTenbHoro mynkra PII-
10 kB ot moacranmuu I1C-110/10 kB «OuakoBo». B kauecTBe cuioBhIX Kabenen
BBIOpaHbl ¥ MOATBEPKACHBI Ba kKabens mapku AlIBIIyr 3x300/25. Jlng nutaHus
TpEX MarucTpasiei OT MIMH PaclpeIeIUTeTLHOT0 MYHKTa ObLITH 000CHOBAHBI Pa3HbIe
ceueHus: kabeneil. Jlns Maructpasin M1 BbiOpaHO mpuMeHeHUE KalOenss MapKu
AllBllyr 3x150/25, Toraa kak ajis Maructpajieit M2 u M3 BeiOpaHbl KaOeau MapKu
AlIBITyr 3x185/25.

Hcnonp3oBanne kabeneil C pa3idUYHbBIMU  CEUEHUSMH OOYCIIOBIEHO
HEO0OXOIMMOCTBIO 00ECIIEYUTh PABHOMEPHOE PaCIpeieICHUE HArPy3KH MO CETSIM C
YYETOM TOIOJIOTUU CUCTEMBI.

BriGop meTieBoii CcXeMbl DJEKTPOCHAOXKEHMsSI OBbUT TaKkKe JeTaTbHO
o0ocHOBaH B JaHHOW pabote. IlerneBas cxema IMO3BOJISET CO3AAaTh 3aMKHYTYIO
KOH(UTypalMio CeTH, KOTOpas OOECIeUYMBAET pE3epBUPOBAHUE TMUTAHUA U
MTOBBIIIAET YCTOWYUBOCTD K OTKa3aM. B ciryuae aBapuu Ha OJJTHOW U3 JJUHUM IUTAHUE
MOXET OBbITb TMEpPEHANpPaBICHO 4Yepe3 aJIbTEPHATUBHBIM  MapIIPYT, YTO
MUHUMHU3UPYET BpeMs OTKJIOUYeHuss moTpebuteneit. Bwibop kabemelr ¢
COOTBETCTBYIOIIMMHU XapaKTEPUCTUKAMH M HCIOJIb30BAHUE TIETICBOM CXEMBbI
MO3BOJISIIOT HE TOJILKO 00ECTICUUTh BBICOKYIO HAJEKHOCTh U THOKOCTh CETH, HO U
ONTUMHM3UPOBATh 3aTpaThl Ha JKcrutyaramuio [11], CHmkas BEpOSITHOCTH
[Ieperpy30K U aBapUHHBIX CUTYalLUH.

BriBoae! o pazneiny.

B pesynbrate mnpoBeneHUss BbIOOpa MPOBOAHUKOB CETEH HAapPyKHOTO
anekTpocHabxkenust 10 kB, nis nutanus PII-10 kB ot I1C-110/410 kB «O4akoBo»
BBIOpAHBI U MTOATBEPK/ICHBI IBa CUIIOBBIX Kabemns mapku AIIBIIyr 3x300/25, a nns
nutanus Tpéx maructpaneit 10 kB ot mun PII-10 kB ob6ocHoBaHO mpumeHeHue
kabeneit mapok AIIBIIyr 3x150/25 (maructpans M1), a Takxe AIIBITyr 3x185/25
(maructpamn M2 u M3) ¢ uCnosib30BaHHEM TMETIEBON CXEMBbI, BEIOOP KOTOPOH

JeTalbHO 000CHOBaH B paboTe.
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7/ BpIOOp 3J1eKTPUYECKUX aANNAPATOB W CHCTEMbI Y4€Ta M KOHTPOJIS

AJNEKTPOIHEPTUHA

7.1 BplOOp DJJIEKTPUYECKHX  aNNapaToB  ceTeid  HapPY/KHOIO

JIEKTPOCHAOKEHNSI MHOT0ITAKHOM KIUJI0H 3aCTPOMKH

B pabGore nmamee mpoBOAWMTCS BBHIOOpP DIEKTPUUYECKHUX ammapaToB CETeH
HAPY>KHOTO AJIEKTPOCHAOKEHUSI MHOTOATAXKHON HKUJION 3aCTPOIMKH.

[IpaBUnbHBII BBIOOpP 3JIEKTPUYECKHX amnmnapatoB Ha HampsbkeHue 10 kB
SBJISIETCA Ba)KHEHIITUM aCIEKTOM MPOCKTUPOBAHUS CUCTEMbI AJIEKTPOCHAOKEHUS.
OnpeneneHue UX OCHOBHBIX MapaMEeTpoOB, TAKUX KaK HOMUHAJIbLHOE HAMNPSHKEHUE,
HOMUHAJIbHBIA TOK, JOMYCTUMAasi Harpys3ka, CIOCOOHOCTh BBIJIEPKUBATh TOKHU
KOPOTKOTO 3aMbIKaHHMsI M YCJIOBHUSl OJKCIUIyaTallUH, SIBJISIETCS OCHOBOM st
¢ pexkTBHOTO (PYHKIIMOHUPOBAHMS CUCTEMBI. Bee BRIOpaHHBIE anmaparhl JOKHBI
CTPOTO  COOTBETCTBOBAaTh  TPEOOBAHUSM  CHUCTEMbl W  XapaKTEPUCTHUKAM
MOJKTIOYAEMbIX HArpy30K, YTO TapaHTUPYET UX HAAEKHYIO pabOTy B YCIOBUSX
peanpHOM IKCIUTYaTaluH.

[Ipotienypa BbIOOpa 1 TPOBEPKH ANEKTPUUESCKUX allllapaToB BKIIIOYAET B CeOsI
HECKOJIbKO KPUTHYECKH BaXHBIX 3TamoB. HeoOXoaumo TIIATeNTbHO MPOBEPUTH
COOTBETCTBHE BBHIOPAHHBIX YCTPOWCTB HOPMATHBHBIM TPEOOBAHUSM U YCIOBUSIM
sKcIUTyatanuu. JlaHHple TpeOOBaHHWE BKIIIOYAET AaHAIN3 WX YCTOMYMBOCTH K
neperpyskam, crnocooHoCTh YPPEKTUBHO OTKIIFOYATh TOKH KOPOTKOTO 3aMbIKaHUS,
a TaKXe OLEHKY HX COBMECTUMOCTH C JPYTMMH DJIEMEHTaMH CHCTEMBbI
anekTpocHaOxkeHusi. Ocoboe BHUMAaHHE yAENACTCS TaK)Ke OLCHKE HaIEXHOCTH U
JIOJITOBEYHOCTU 0OOPYAOBAHUS B PEATHHBIX YCIOBUSIX IKCILTyaTallUH.

B ropoackoit cpene, OCOOCHHO B YCIOBHUSX MHOTOJTKHON >KUJION
3aCTPOMKHU, TN HArpy3ka Ha JIHEProCHUCTEMY MOXXET OBITh HEPaAaBHOMEPHOU U
TpeOOBaTh BBICOKOW aJaNTUBHOCTH, NMPOBEpKA HA YCTOMYMBOCTH K Pa3IU4YHBIM

peKrMaM IKCILTyaTallud CTAaHOBUTCSA e 60Jee 3HAYMMOM.
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BriGop ammapaToB JOMKEH YYUTHIBATH HE TOJBKO TEXHHUYECKHE
XapaKTepUCTUKU, HO U BO3MOXKHOCTh JlalibHEHIIIEH MHTErpaluu 00OpyJAOBaHUS B
CUCTEMY aBTOMATUYECKOTO YIIPaBJICHUS 1 MOHUTOPHUHIA, YTO OCOOCHHO BaXKHO JIJIs
MOBBIIICHUS THOKOCTH W aJalNTUBHOCTH CHUCTEMBI JJIEKTPOCHAOKECHMS, TTO3BOJISIS
ONEPAaTUBHO pPEarupoBaTh Ha U3MEHEHHUS B PEKUME pabOThl U OBICTPO YCTPAHSTH
aBapuiiHple  cUTyallud. B  COBpeMEHHBIX CHUCTEMax 3JEKTPOCHAOKEHHUS
MPUMEHSIOTCSI  YCTPOWCTBA ¢  (YHKIMSIMH  CAaMOJWArHOCTHKH, YTO  JaéT
BO3MOXXHOCTh ~ CHU3UTh BpE€Msl Ha  JUAarHOCTUKY  HEHCHPAaBHOCTEH U
MUHUMU3UPOBATH PUCKH ITTUTEIBbHBIX OTKIIOYEHUM.

Kpome Toro, HeoOXoAMMO  yYUTHIBATH cHElU(PUUECKUE  YCIOBUS
DKCIUTyaTallMM B KWIOHW 3acTpoiike, Takhe KakK TeMIepaTypHble KoJjieOaHusl,
BJIQXXHOCTb,  BO3JEHCTBHME BHOpalMii U  HEOOXOJUMOCTh  OOECHedYeHUs
MUHUMAJIBHOTO YpOBHSI Iiyma. JlaHHbI BbBIOOp TpeOyeT BbIOOpa ammaparos,
CIIOCOOHBIX COXPAHSATh CBOM JKCIUTyaTAllHOHHBIE XapaKTEPUCTUKU B TOJOOHBIX
YCJIOBUSIX, YTO CHOCOOCTBYET IOBBIIIEHUIO HX JOJTOBEYHOCTH M CHIDKCHUIO
AKCIUTYaTallMOHHBIX 3aTpar.

Takum oOpa3oM, BbIOOp M TMpPOBEpPKA BJIEKTPUUYECKUX alllapaToB Ha
HanpspkeHue 10 kB B cucteme 31eKTpOCHAOKEHHMS MHOTOAITAXKHOW  HKHIION
3aCTPOMKHU SIBISIFOTCSL KJIIOUEBBIMHM IPOLECCAMH, HANPSMYIO BIHSIOIIUMHU Ha
HaJEXKHOCTh, 0€30MacHOCTh U 3(PPEeKTUBHOCTH FHEProcucteMsbl. [IpoBeaeHue Bcex
YKa3aHHBIX JTAaloB OOECIEYMBAET COOTBETCTBHE CHUCTEMBl TpPEOOBAaHUAM U
CTaHJapTaM, 4TO rapaHTUPYyeT €€ CTaOWIbHYI0 M O€30MacHYI0 JKCIUTyaTalluio, a
TaKke CO3/1a€T OCHOBY JJI MOBBIMICHUSI SHEProdhOEKTUBHOCTH U YCTOWYUBOIO
pa3BUTHS TOPOACKON HHPpaCTpyKTyphI [17].

Ucxons w3 mnpunHsToM paHee cxembl nutaromein cetu 10 kB cucremsl
AJIEKTPOCHAOKEHUSI MHOTOATAXHOW JKWJIOHW 3acTpoiiku, B pabore Tpedyercs
BBIOpaTh U MIPOBECTHU MPOBEPKY CIAEAYIOUIUX TUIIOB AJIEKTPUUECKUX allapaToB:

— JUIsl yCTaHOBKHU B stuerikax nutaroniero PII-10 kB: Beikirouatenn BbICOKOTO

HaANpsDKEHUs, TpaHC(OPMATOPHI TOKA U OTPAaHUYHUTENH MepeHaANPKEHUS;
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— nnst yeranoBku Ha Beex T11-10/0,4 xB: BeiximrouaTenu Harpy3Ku U TJIaBKHE
MPEIOXPAHUTEIH.

Br16op 1 npoBepka Bcex AJIEKTPUUECKHUX alapaTtoB B padOTE MPOBOJIUTCS B
TabIMuHOM (hopMe, CpaBHUBAS pacUETHBIC MAPAMETPhI CETH U MACTIOPTHBIC JaHHbIE
AIEKTPUYECKUX aIllapaToB.

N3BecTHO, 4TO MakcUMalbHbIN pacu€THbIA TOK K3 — Tpéxdaszusiii, moatomy
IIPOBEpKa TPUHSTHIX PEIICHUN IO BHIOOPY 00OPYIOBaHUS MPOBOAMTCS IO €0
3HAYEHUIO.

Bri6op anmaparos 10 kB npoBoautes o uctounukam (katamoram) [9], [18].

Pesynbratel BeiOOpa BeikdtoyaTened 10 kB COC MHOrostaxHoO >KUION
3aCTPOMKH JIJIs yCTAaHOBKH B siuelikax nutatoniero PII-10 kB MHOTO3TaXXHOM XUI0#

3aCTPOMKH MPEACTABICHBI B TaOHIIE 6.

Tabmuma 6 — Pesynbrarel BeIOOpa BeIKIouaTesnein 10 kB COC mHOTOATaXKHOU
YKUJIOW 3aCTPOMKHU AJid yCTaHOBKHU B siueiikax nutatouiero PII-10 kB (Ha mpumepe
BBOJIHOTO BBIKItouarens PII-10 kB)

HaunmenoBaHue u YcnoBue Pacuernrie JaHHBIC CETHU HaCHOpTHLIe JaHHBbIC
MECTO YCTaHOBKH BbIOOpA
arrapara
BHKHIO};;?HEBLH Ucemu S UHOM Ucemu = 10 KB UHOM = 10 KB
10090, | < | | o = 654,74 ,.,,, =1600 4
10-20/1600 V3 max = "non max Hox
(BaKyyMHBIe) I}’l.’[ S IOWIK.HOM In.‘c = 6’ 5 M IOW!K‘.HOA/[ = 20 KA
I, <1y, I,=9,2xA4 Ly, =92 KA
B, <IL?-t, | 1,°t,=65"-3= B, =52%.3=

=126,75 xA’c =8112 kAd’c

Tpancdopmaropsl Toka Ha pactpeaeauTebHbIX myHKTaX (PIT) HanpsbkeHuem
10 kB wurpator KiIr04eByr poiib B obOecrieueHur d()PEKTUBHOTO M OE30MacHOTO
(YHKIIMOHUPOBAHUS CHCTEMBI JJICKTPOCHAOKCHUSI.

Poms TpaHCc(hOpMaTOpOB TOKa 3aKIIOYAETCs B TPaHCPOPMAIUU BBICOKHX
TOKOB TEPBUYHON Ienu B Oojee HU3KWE 3HAUEHUs, yIO0OHbIe Al 0€30MacHOro
UCTIOJIb30BAHUS U3MEPUTEIILHBIMU IPUOOPAMU M YCTPOUCTBAMH PesICHHON 3aIUThI

H aBTOMAaTHKH.
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Pesynbratel BeiOOpa TpanchopmaropoB Toka 10 kB COC mHOrostaxHou
YKUJIOMN 3aCTPOMKH /I yCTaHOBKU B siuelikax nutatoiero PIT-10 kB npencraBnens

B (popme TabmuIIbI 7.

Tabmuma 7 — Pesympratel BbeIOOpa TpancopmaropoB Toka 10 kB COC
MHOTO3TaKHOM JKMJIOW 3aCTPONKU JIJIsl yCTAaHOBKH B siuelikax nutatomiero PIT-10 kB

Tun TT Kos-o TT Knacc U, SH
Ha KaXI10€ TOYHOCTH , kKB , BA
U . S
IPUCOEINHE yem 22
HUe, IIT.
TOJI-CDIII-10 2 1,0 10 60,0
10 <60,0

Orpannunrenu nepenanpspkenus (OI1H) Ha nuTaroiem pacnpeaenuTeIbHOM
nyHkte (PI1) 10 kB urpatot ki1r04eByro pojb B 3alIUTE JIEKTPUUECKONW CUCTEMBI OT
BO3JICUCTBUIM TEpPEHANPSIKEHU, BO3HUKAIOUIMX BCJIEACTBHE aTMOC(HEPHBIX
pa3psoB M KOMMYTAalUMOHHBIX IPOLIECCOB. JIaHHBI 3JIEMEHT  3alUTHI
oOecreynBaeT CTa0MWIbHYIO M 0€30MacHy0 padoTy 000pyJ0OBaHUs, CHUXKAET PUCK
BBIXOJIa U3 CTPOsI M30JIALIMM U MPOJAJIEBAET CPOK CIIYKOBI AJIEKTPOTEXHUYECKOTO
000opy10BaHUS.

Pe3ynbTraTel BIOOpa orpannunrtesneil nepenanpsbkenus 10 kB 15 yctaHOBKH
B siueiikax nutaromiero PI1-10 kB MHOro3Ta>xHOM KUJIOHN 3aCTPONKH MPEICTABICHBI

B Ta0muie 8.

Tabnuua 8 — Pe3ynbratel BbIOOpa orpannuuteneil nepenanpsbxenus 10 kB

HammMmeHnoBanme Ycnosue Pacuernrle janHbIe [TacnopTHbIE TaHHBIE
anmnapara BEIOOpA
OrpaHHLIHTeHH Ucemu S UHOM Ucemu = 10 KB UHOM = 10 ’<B
nepeHanpsHKeHUs — —
apRot OLIELIE | <l | . =654,74 | =1000 4
10/12,7/10/1000 YXJII i, <y, i, =9,2x4 o, = 40 KA
B, <I?t | 1,°t,=653= B, =40%>.3=
=126,75kA%c = 48000 x4°c

Jlanee BwIOMparoTCcst ammapatrbl i yctaHoBku Ha TI1-10/0,4 «B:

BBIKJIIOYATCIIM HArpy3KH U IJIABKUC IIPEAOXPAHUTCIIN.
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Pesynbratel BeiOOpa Beikmouatenei Harpy3ku 10 kB COC mHorostaxHou

Kujou 3actpodikm mis yctaHoBku Ha TII-10/0,4 xB (ma mnpumepe TIII)

npejcTaBieHbl B Ta0uiie 9.

Tabnuna 9 — Pesynbrarsl BeiOOpa Beiktouaresneit Harpysku 10 kB (mms TII1)

Haumenosanue u VYcnoBue PacueTHble TaHHBIE CETH [TaciopTHbIE TaHHBIE
MECTO YCTaHOBKH BbIOOpa
amnmapara
Brxmosarenm Ucemu < UHOM Ucemu =10«B UHOM =10«B
HArpy3Kd MapKu — —
BBHP-10/630-20Y2 Ir_nax S IHOM I[nax =80,94 _IHOM =630 4
b, <l I,=9,2xA4 Ly, =315 KA
B, <IL?-t, | 1,°-t,=65"-3= B, =315°-3=
=126,75 kAd’c = 2977 kd’c

PesynbraTel BeIOOpa minaBkux npenoxpanuteneit 10 kB COC MHOrostaxHoi

KUIIOW 3actpoiiku it ycraHoBku Ha TI1-10/0,4 xB (wa npumepe TII1)

npeacraBieHsl B Tadmmie 10.

Tabnmuma 10 — PesynpraThl BbIOOpa miaBkux mnpepoxpanuteneir 10 kB COC
MHOTO3TaKHOU KUJIOM 3acTpoiku Ayig yctaHoBKH Ha TII-10/0,4 xB (Ha npumepe

TIT1)
HanmenoBaHue Ycnosue BeiOOpa PacuerHrie n1aHHBIE [TacnoptHBIE
arrapara JNaHHEIE
HpeI[OXpaHI/ITCJ'II/I Ucemu < UHO Ucemu = 10 KB UHOM = 10 kB
MapKHu _ —
TIKT-101-10-100-20 1'1_]“ 5IHOM.m S IHOM.ecm 1’ 5 I Hom.m 1' 5 X IHOM.ecm - 100 A
Vi x57,8=86,74
IHOM.H 2 IHOM.@C‘m IHOM.n = 100 A IHOM.GCI’V! = 100 A
B <I°-t, |,%-t,=6,5°-3= | B, =20%-3=
=126,75 kA%c =1200 xd?c

Taxum oOpazom, 17151 32U TH 1 KOMMYyTanuu nutatoieit cetu 10 kB cuctembr

AIIEKTPOCHAOKEHHS] MHOTOITAKHOM JKUJIOW 3aCTPOWKH, BBIOpAHBI U TMPOBEPEHBI

CICAYIOHIUE SJICKTPUUCCKUE aIlllapaThl:
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— Myl ycTaHOBKM B siyeiikax nwurtatomero PIT-10 kB: Bakyymnbie
BBIKJIFOUATEIM BBICOKOTO HampspkeHuss mapku BBY-C3II-10-20/1600
V3, Ttpanchopmaropsl Toka Mapku TOJI-COI-10, orpanuuutenu
nepenanpsixenns mapku OITH-11-10/12,7/10/400 YXJI1;
— 11t yeranoBku Ha TII-10/0,4 xB: Beikirouarenu Harpysku mapku BBHP-
10/630-20Y2 u mnaBkue npegoxpanutenu mapku ITKT-101-10-100-20 V1.
Bce BbIOpaHHBIE 3JIEKTpUYECKHE ammapaThl MPOBEPEHbI Ha COOTBETCTBHE
napamMeTpaM YCTAHOBKM B CHUCTEME 3JIEKTPOCHAOXKEHHS MHOTO3TaKHOM KUJIOU
3aCTpoOWKH T. MOCKBa.
Bce BblOpanHble anmapaTsl HampsbkeHueM 10 kB cereil Hapy»XHOTO
ANEKTPOCHAOKEHUSI MHOTO3TAXHOM JKWJIOM 3aCTPOMKM TIOKa3aHbl TakXke B

rpaduueckoif yacTu padoThl.

7.2 BbIOop cucTeMbl Y4€éTa W KOHTPOJIS JJIEKTPOIHEPTrUM B CeTH

HAPY’KHOTO0 JJIEKTPOCHAOKEHUS MHOT03TAKHOM KUJI0H 3aCTPOMKH

Boei6op cucrembl yuéta W KOHTPOJIS 3JIEKTPOIHEPTHUU B CETU HAPYKHOTO
AIEKTPOCHAOKEHUSI MHOTO3TAXHOW >KWIOH 3aCTpPOMKH SIBISIETCS Ba)KHEUIIUM
aCIeKTOM, HamnpaBJIeHHbIM Ha oOecreueHrne dS(OYEKTUBHOTO  yIpaBICHUS
noTpeOIECHUEM PIIEKTPOIHEPTUU U ONTUMH3AIUIO PA0OTHI SHEPTOCUCTEMBI.

TimarenbHbIii BHIOOP CHUCTEMBl Y4€Ta TO3BOJISIET OCYHIECTBISTH TOYHOE
U3MepeHue MoTpedisseMol 3Hepruu, olecreunBaTh €€ KOHTPOJIb B pEalbHOM
BPEMEHHU, a TAKKE CBOEBPEMEHHO BBISBIIATH JIIOObIE OTKJIOHEHUS M HEIITATHHIE
CUTyallul B CUCTEME.

Takast cuctema OJKHA COOTBETCTBOBATH COBPEMEHHBIM TPEOOBAHUSIM K
KaueCTBY HHEProcHaOXeHUs, HaA&KHOCTH W JHEProdPeKTUBHOCTH, a TaKKe
o0ecrieunBaTh BO3MOXKHOCTb HMHTETPALlMM B aBTOMATH3UPOBAHHBIE CHCTEMBI
YIPABJICHHS S3HEPTrOCHAOKEHUEM.

J74  MHOTO3TaXKHOM KWJIOW 3aCTPOMKH, TJI€ CYIIECTBYET MHOMXECTBO

noTpebuTeneil ¢ pasTUYHBIMU PEKUMaMHU TMOTPEOJICHUS SHEPrHH, HEOOXOIUMO
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UCIIOJIb30BaTh CHCTEMY Y4€Ta, KOTOpas crnocoOHa (GUKCUPOBATHh WHANBUAYAIbHOE
noTpedyeHue A Kakaoro norpedurens. JJaHHbI (akTop MO3BONSET HE TOJNBKO
TOYHO OMPEACNATh JIOJI0 MOTPEOIIEMON PHEPTUH AN KaXKIOTO OOBEKTa, HO U
IPEIOCTABIIATh JKWJIbLIAM BO3MOXKHOCTb 00Jieeé OTBETCTBEHHO MOJIXOIUTh K
UCTIOJIb30BaHUIO DHEPTETUUECKUX PECYPCOB, UTO CTUMYIUPYET dSHEProcOepekeHue.
B ycnoBusix pocta TapudoB u ycuieHHS TpeOOBaHHUH Mo 3HEProdhHEKTUBHOCTH
TaKOH MOX0/1 MPHOOpeTaeT 0co0yI0 aKTyalbHOCTh [1].

CoBpeMEeHHbIE CUCTEMbI Y4ETa AJIEKTPOIHEPTUU JIOJDKHBI 00ecrieunBaTh HE
TOJIBKO M3MEpEHHe MOTPeOIsieMOl SHEPTUHU, HO U KOHTPOJb HaJl KaueCTBEHHBIMU
MTOKA3aTeIISIMH 3JIEKTPOIHEPTUH, TAKUMH KaK OTKJIIOHEHHUS HAIIPSKEHUS ¥ 9aCTOTHI,
rapMOHUYECKUE HCKaKeHUsd u acummeTpus. CoOnrofieHue HOPM yKa3aHHBIX
MapaMeTpoB OCOOEHHO BaXKHO ISl KUJIBIX PAOHOB C BBICOKOW IJIOTHOCTHIO
3aCTPOMKH, TJIe BO3HUKAIOT KOJIEOAHUs HArPY3KH B 3aBUCUMOCTH OT BPEMEHHU CYTOK
Y BHEITHUX (PaKTOPOB.

Cucrembl yuérta, 000pymOBaHHBIE (DYHKIIMSIMH MOHHTOPHHIAa KadecTBa
AIIEKTPOIHEPTUH, TIO3BOJISTIOT CBOEBPEMEHHO BBISIBIISITH MOTEHIIMATBHBIEC TIPOOJIEMBI,
TaKHe KaK Meperpy3Ku, MPOCaIKi HANPSDKCHUSI WM CKaYKH, ¥ TPUHUMATh MEPhI IS
ycTpanenus HapymeHuil. Takum o00pa3om, TMOBBIIIAeTCS HAAEKHOCTh U
CTaOMJIBHOCTh ~ DJIEKTPOCHAOXKEHMS, YTO OCOOCHHO BaXHO JJII OOBEKTOB
COIMAITBHON MH(MPACTPYKTYPHI, TAKKX KaK ITKOJIBI M ICTCKUE CaJIbl.

Oco0oe BHMMaHME MPHU BHIOOPE CUCTEMBI yué€Ta HEOOXOJUMO YAETUTH €&
CHOCOOHOCTH pPaboTaTh B COCTABE ABTOMATH3MPOBAHHBIX CHCTEM YIPaBJICHUS.
BHenpeHrne aBTOMaTH3WPOBAHHBIX CHCTEM KOHTPOJS M Y4ETa DIEKTPOIHEPTHUHU
(ACKYD) mo3BoJiieT onepaTUBHO COOUpATh JaHHBIC O MMOTPEOIICHUH U COCTOSTHUHU
AJIEKTPOCETH, AHAIM3UPOBATh WX W TPUHUMATh PEIICHHS, HaIlpaBJICHHBIC Ha
ontumm3aiio pabotel cucrembl. ACKYD mpemoctaBisieT BO3MOXKHOCTH
HEHTPAIN30BAaHHOTO YIPABICHUS MOTPEOJICHUEM, YTO CHOCOOCTBYET CHUKEHHIO
NOTEePh YHEPTUH, ONTUMHU3AINNA PEKUMOB pabOTHl 000PYAOBAHUS M TOBBIIICHHUIO
oOmielt »HeprodpGHeKTUBHOCTH cUCTeMbl. B coBpemenHbix ycnmoBusx ACKYD

ABIIACTCA HCO6XOIH/IMBIM OJIEMCHTOM 1JIs1 CO34aHUA «YMHBIX» TOPOACKHX

57



DHEProceTe, KOTOphle obecmednBaloT A(()EKTUBHOE B3aUMOJCHCTBUE MEKIY
MOTPEOUTEISIMHU ¥ TIOCTABIIMKAMU AJICKTPOIHEPTHH.

Takoke BayKHO YUUTHIBATh, UTO CUCTEMA YyUETa SJIEKTPOIHEPTUH JI0OKHA OBITH
3allWIEHa OT BHEIIHUX BO3JACHCTBUH M HECAHKIIMOHWPOBAHHOTO JOCTYIIA.
Hanéxnas cuctema 3aluThl TaHHBIX 00ECIEYMBAET COXPAHHOCTh MH(OpMAIUU O
NOTPEOJICHUN DJIEKTPOIHEPTrUU M TpeoTBpaliaeT €€ HEeCaHKIIMOHUPOBAHHOE
W3MEHEHHE, YTO BAXKHO TSI 00ECTICUCHHUSI TOYHOCTH B JJOCTOBEPHOCTH Pacu€TOB U
peIoTBpaIIeHUs] (PUHAHCOBBIX IMOTEPh ISl TMOCTABIIMKOB M TMOTPEOUTEINECH.
Hcronp30BaHne CUCTEM C BRICOKMM YPOBHEM 3aIIUTHI JAHHBIX ITO3BOJISICT CHU3UTh
BEPOSTHOCTh 3JI0YMOTPEOJICHUI W TOBBICHTH JOBEpHE MOTpPeOUTENEH K CHUCTEME
AIEKTPOCHAOKEHUS.

CucrteMa y4éTa 3JIEKTPOIHEPIUU JOJKHA 00J1a1aTh BHICOKONH TOYHOCTBIO U
HaJ&KHOCThIO. COBpEeMEHHBIE CUCTEMBI MO3BOJISIOT WHTEIPUPOBATH Pa3IMYHbIC
JTATYNKU U U3MEPHUTENIbHBIC TPUOOPHI, KOTOPHIE 00ECIEYNBAIOT TOYHOE U3MEPEHUE
mapamMeTpoB CETH, YTO OCOOCHHO B&XHO IS OOECIICUCHUS COOTBETCTBHS
TpeOOBAHMSIM CTaHAAPTOB W HOPMATHBHBIX aKTOB, PETYJIUPYIOMIUX BOIPOCHI
sHeprocHabkeHust U dHeproddexTuBHOCTH. KpoMe TOro, BRBICOKOTOYHBIE CHCTEMBI
y4éTa MO3BOJISIOT M30€KaTh OMMUOOK B pacuérax ¥ MUHUMHU3UPOBATH BO3MOXKHBIC
PHCKH ITPH B3aMMOJICHCTBUM ¢ TIoTpeouTeasimu [1].

Takum 006pa3om, BEIOOP CHCTEMBI yUéTa U KOHTPOJIS SJIEKTPOIHEPTHUHU B CETH
HApY>KHOTO DJIEKTPOCHAOXKEHUS MHOTOATAXHOW JKHIIONM 3acTpOWKu TpedyeT
KOMITJIEKCHOTO TTOX0/a, KOTOPBI YYHUTHIBAET MHOKECTBO (DaKTOPOB, TAKUX Kak
TOYHOCTh W3MEPCHHH, BO3MOKHOCTH MOHHTOPHHTA KAa4eCTBEHHBIX ITOKa3aTelIeh
AJIEKTPOIHEPTUH, CTIOCOOHOCTh K WMHTETPAIMH B aBTOMATU3UPOBAHHBIC CUCTEMBI
VIOpPaBJICHUS W BBICOKMA YpOBEHb 3allUThI JAHHBIX. BHEIpeHHE COBPEMEHHBIX
CHUCTEM y4€Ta M KOHTPOJIS TO3BOJIAECT OOeCnednTh HAA&KHOE W I(PHEKTHBHOE
yIOpaBJICHHE JHEProcHAOKEHWEeM, YTO CO3Ma€T YCIOBHS IS CTaOMIBHOTO
DHEProCHAOXKEHUSI BCEX IMOTpeOuTEsIeH, MOBBIICHUS SHEProdddEKTUBHOCTH U

o0ecrnedeHrs yCTOMYMBOrO Pa3BUTHUS TOPOACKON HHDPACTPYKTYPHI.
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[Ipunstas crpykrypa ACKYD B ceTm HapyKHOTO 3JEKTPOCHAOXKEHUS

MHOTOATXHOU KUJIOW 3aCTPOMKH MMOKa3aHa Ha pUCyHKe 9.
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Pucynoxk 9 — [Ipunsitas crpykrypa ACKYD B ceTr Hapy>KHOTO 3JIEKTPOCHAOKEHUS
MHOT'O3TaKHOU JKUJIOU 3aCTPOUKHU

B ocnoBe ACKYD nexur mnpuMeHEHHE MHOTOTapU(PHBIX CUYETIYUKOB

«Mepkypuii 230 ART 00 PQRSIDN» [8], noka3zannsiii Ha pucyrke 10.

Pucynok 10 — Muorotapudusiii cuétunk «Mepkypuit 230 ART 00 PQRSIDN»

[Ipumenenne ACKYD ¢ muorotapudubeiMu cuétunkamu «Mepkypuii 230
ART 00 PQRSIDN» B ceTu Hapy>KHOTO 3JIEKTPOCHA0KEHUSI MHOTO3TaXXKHOM JKUJION

3aCTPOUKH OOOCHOBAHO COBPEMEHHBIMH TPEOOBAHUAMHU K SHEProdPPeKTUBHOCTH,
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HaAEKHOCTU M TOYHOCTH Yy4y€Ta MOTpeOSsieMoil 3lekTposHepruu. B ycrmoBusix
pacTyIIer0 3HEPronoTpeOsieHUs] W TOBBIMICHUS Tapu(OB HA DIECKTPOIHEPTHUIO
BO3HUMKAET HEOOXOJAMMOCTb BHEIPEHHUS CHCTEM, CIOCOOHBIX OOECHEeUnuTh
ONTHUMM3ALUI0 HCIOJB30BAHUS HHEPreTUYECKUX PECYPCOB U  CIPABEIIMBOE
pacnpeeneHue 3aTpaT Mexay HOoTPeOUTESIMHU.

ABTOMaTU3UPOBAaHHAs CHCTEMa KOMMEPUYECKOIO Y4€Ta 3JIEKTPOIHEPruu
MO3BOJISIET  OCYIIECTBIIATH  HENPEPBIBHBIA ~ MOHUTOPUHI  NOTPeOIEHUS
AJIEKTPO3HEPTUU B PEXHUME peajbHOrO0 BpeMeHHU. Takas cucreMa oOecreurBaeT
BBICOKYIO TOYHOCTb HW3MEPEHHM U ONEpPAaTUBHOE BBISBICHUE OTKJIOHEHUN B
NOTPEONEHUH, YTO CIOCOOCTBYET CHWXXEHHUIO TMOTEPh JJIEKTPOIHEPIHH U
noBbIIIeHNIO  3HeprodddextuBHocTH. Kpome toro, ACKYD mpenocramiser
BO3MOYKHOCTh JMCTAHIIMOHHOTO CUWTBHIBAHUS I[IOKA3aHUM, YTO 3HAYMTEIILHO
yIpoIlaeT npouecc coopa JaHHBIX U CHIKAET 3aTPaThl HA SKCILIyaTallUI0 CUCTEMBI
y4éra.

Mpuorotapudnsie cuétunku «Mepkypuii 230 ART 00 PQRSIDN» o6nanarot
PSAIOM TEXHUYECKHUX NMPEUMYIIECTB, KOTOPBIE AENAIOT UX ONTUMAJIbHBIM BEIOOPOM
11 uenodib3oBanus B coctaBe ACKYD. BbrICOKMI KiacC TOYHOCTH W3MEPEHUU
rapaHTUPYET JOCTOBEPHOCTb JAHHBIX O MOTPEOJICHUM 3JEKTPOIHEPTUU KAXKIBIM
norpedburenem. Hannume HECKONbKMX TapU(HBIX 30H MO3BOJSET OCYIIECTBISATH
nudpepeHIpPOBaHHBIN YUET SJEKTPOIHEPTUU B 3aBUCUMOCTH OT BPEMEHH CYTOK,
YTO CTUMYJHMPYET MOTpeOUTENel K mepepacnpe/ieIeHUI0 Harpy3KU U CHHIKEHUIO
noTpeOseHus] B NMUKOBbIE 4achl. Takoil Moaxoj CrnocoOCTBYET BBIPABHUBAHUIO
Harpy3KH Ha SHEPrOCHUCTEMY M MOBBIIICHHUIO e€ 001Ie ycroitunBoctH [8].

Cuétuuku «Mepkypuii 230 ART 00 PQRSIDN» ocHailieHbl COBpEMEHHBIMU
uHtepdeiicamu cBsi3u, TakuMu Kak RS-485 ¢ moaneprxkkoit mpoTokosioB Modbus u
Mercury, uro oOecneunBaeT JErKyH HHTETPALMIO B CYHIECTBYIOIIHWE CHUCTEMBI
aBTOMAaTU3alU{ U JUCIIETYEPU3ALIIH.

B03MOXHOCTB y1an€éHHOr0 10CTyIA K JAHHBIM U UX ONIEpaTUBHOU 00pabOTKH

MO3BOJIIET SHEPrOCHAOKAIOIICH OpraHu3aluu ObICTPO pearupoBaTh HA U3MEHEHUS
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B MOTPEOJICHUN U IPUHUMATh COOTBETCTBYIOIINE MEPHI I ONTUMHU3ALUU PaOOTHI
DHEPIOCHUCTEMBI.

Hcnonb3oBaHre JaHHBIX CYETUMKOB B CETH HAPYXKHOTO AJIEKTPOCHAOKEHUS
MHOTO3TaKHOU YKUJIOW 3aCTPOMKH MO3BOJISIET 00ECIIEUUTh BBICOKYIO Ha/IEKHOCTh U
0e30MacHOCTh PabOThI AIIEKTPUUECKON CETH.

Cuérunku oOnagatoT GYHKUUSIMH CAMOJUMATHOCTUKM M 3allUThl  OT
HECAHKIMOHUPOBAHHOTO JIOCTYIIa, YTO MPEIOTBPAILAECT BO3MOXKHBIE IIONBITKU
BMELIATEIbCTBA B PA0OTY CUCTEMbI M HCKAKEHUS JAHHBIX yUéTa.

Kpome TOro, cC4éTuymkm yCTOMYMBBI K BHEIIHUM BO3JCHUCTBUSM, TAKUM KaK
nepenaabl  HanpsOKEeHUs, OSJEKTPOMArHUTHBIE TOMEXHM U OKCTPEMalIbHbIE
TEMIEPATYPHBIE YCIOBUS, YTO OCOOEHHO Ba)KHO B YCJIIOBUSAX TOPOACKON Cpeibl.

Buenpenne ACKYD ¢ MHororapuHbsIMH CYETUHKAMU CIOCOOCTBYET
HOBBILICHUIO MPO3PAYHOCTH PACUETOB MEXKAY dHEProcHaOKaroLel opraHuzanuei
U TIOTPEOUTEISIMHU.

[ToTpebutenu mnoay4darOT AOCTYN K JeTalbHOW HHGOpPMAllUKM O CBOEM
noTpeOIeHUH, YTO MO3BOJISIET UM 00Jiee OCO3HAHHO MOAXOAUTH K MCIIOIb30BAHUIO
AIIEKTPOIHEPTUH U PUHUMATH MEPHI MO €€ SKOHOMUU, YTO MPUBOAUT K CHUKEHUIO
o0ImMX 3aTpaT Ha »JHEProcHaOXEHHE U MOBBILICHUIO YJIOBJIECTBOPEHHOCTU
noTpeduTeseil KauecTBOM NPeJOCTaBISEMBIX YCIYT.

C Touku 3peHUs SHEprocHaOXKAaIOIIeH opranu3aiuu, ucnojbzoBanue ACKYD
¢ mHOoroTapudubiMu cuétunkamu «Mepkypuit 230 ART 00 PQRSIDN» no3BossieT
ONTUMHU3UPOBATH MPOLIECCHI YIIPABIICHUS YHEPrONOTPEOIEHUEM, CHU3UTD MOTEPH B
CEeTH M TOBBICUTH 3(PPEKTUBHOCTh PabOTHI BCEW IHEProcUCTEMbl. BO3ZMOXKHOCTH
ONEPAaTUBHOIO  BBIABJICHHMS  HEUCHPABHOCTEM M HECAHKLIMOHUPOBAHHBIX
MNOAKIIOYEHUI CIOCOOCTBYET CHUKEHUI0O KOMMEPUYECKHX IMOTEPh U MOBBIIICHUIO
(uHAHCOBOM YCTOMYMBOCTH KOMITAaHUU.

BriBoabl 1o pazneiny.

BriOpanbl U IpoBepeHbl 3JIEKTPUYECKHUE aIllapaThl JJIsi YCTAHOBKU B CETH

Hapy>KHOTO0 3eKTpocHa0xeHus: 10 kB MHOTO3Ta)KHOM KUIIOM 3aCTPOINKH.
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JUis  3ammtel U KOMMyTauuu nuramome cetm 10 kB cucrtemsl
AIIEKTPOCHAOKEHHSI MHOTOSTAXHON JKUIIOW 3aCTPOMKH, BBIOpPAHBI M IMPOBEPEHBI
CJIEAYIOIIHNE DIICKTPUUECKHUE alapaThl:

— Il yCTaHOBKM B s4erkax nwmratomero PII-10 kB: BakyymHbIE

BBIKJTFOUATEIM BBICOKOTO HampspkeHuss mapku BBY-C3OII-10-20/1600
V3, Ttpanchopmaropsl Toka Mapku TOJI-COIL-10, orpanuuuTenu
nepenanpspkenus Mmapku OITH-11-10/12,7/10/400 YXIJIT,;

— nns yctaHoBku Ha TI1-10/0,4 kB: Beikitouarenu Harpy3ku mapku BBHP-

10/630-20Y2 u mnaBkue npepoxpanurean mapku [TKT-101-10-100-20 V1.

VYcTaHOBIEHO, YTO  NPUMEHEHHE  aBTOMATU3UPOBAHHOM  CUCTEMBI
KOMMEpPYECKOTO y4€Ta DIIEKTPOSHEPTUH C MHOTOTapU(PHBIMU CUETUUKAMU
«Mepkypuit 230 ART 00 PQRSIDN» B cetu Hapy>XKHOTO 3JIEKTPOCHAOKECHUS
MHOTO3TaXKHOW JKUJIOM 3aCTPOMKHU SBISIETCSI TEXHUYECKM OOOCHOBAaHHBIM U
HPKOHOMUYECKH LeJIecOo00pa3HbIM  pelIeHUEeM, 00eCleYUBAIONIMM  BBICOKYIO
TOYHOCTbh U HaJEKHOCTh YUETA DJIEKTPOIHEPTHH, CIIOCOOCTBYIOIIMM MOBBIIICHUIO
HEProd((HEeKTUBHOCTH M YCTOMYMBOCTH SHEPTOCHUCTEMBI, a TAKXKE OTBEYAIOLIUM
COBPEMEHHBIM TpeOOBaHUAM B O00JaCTH HHEProcOEpekeHuss | YIPaBICHUS

HHEPronoTPeOICHUEM.
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8 ObGecneuenne 0€30MaACHOCTH MPOEKTA

ObecnieueHre 0€30MACHOCTU MPOEKTA CETU HAPYKHOTO DJIEKTPOCHAOKEHHUS
MHOTO3TAKHOU JKWJIOW 3aCTPOMKH SIBIISIETCS KIFOYEBBIM ACHEKTOM MPHU CO3AAHUU
a(PeKkTUBHON U HATEKHON PHEPTETHUECKON HHPPACTPYKTYPHI B TOPOACKOMN cpejie.

B  ycinoBusX BBICOKOM IUIOTHOCTM HACEIIEHHS] W 3HAYUTEIBHBIX
EKTPUUECKUX HArpy30K O€30MacHOCTh JJIEKTPOCETel mpuodperaer ocoboe
3Hau€HHUE, MOCKOJIbKY JIO0bIE COOM WIIM aBapvM MOTYT MPHUBECTH K CEPBhE3HBIM
MOCJEACTBUSIM KakK JJIsl JKUTeNe, Tak W s (YHKIIMOHUPOBAHUS OOBEKTOB
TOPOJICKON HHPPACTPYKTYPHI.

[Ipy TpPOEKTUPOBAHUM HAPYKHBIX DJJICKTPUUYECKUX CETe HEoO0X0IUMO
YUYUTHIBATh KOMILJIEKC BO3MOKHBIX PUCKOB M yIpO3, CBSI3AHHBIX C JKCILTyaTaluen
OYHEPreTUYECKON CUCTEMBI.

BaxxubiMu (akTopamMu SBISIOTCS BEPOSTHOCTh BO3HUKHOBEHHSI KOPOTKUX
3aMBIKaHUM, IEPETPY30K, TOBPEKACHUN U3OJISIIIUN POBOTHUKOB, & TAK)KE BHEIIIHUE
BO3JICUCTBUSI, BKJIIOYAash  HEOJAroNMpUSATHBIE  KIMMATHYECKUE  YCIOBUS U
aHTPOIOTE€HHbIE (DaKTOPBI.

Ocoboe BHUMaHUE CIEIyeT VYACIATh BOMPOCAM AJIEKTPOMATHUTHOM
COBMECTUMOCTH, YTOOBI N30€KaTh HETAaTUBHOTO BIUSIHUS HA padOTY 3JIECKTPOHHBIX
YCTPOMCTB U CUCTEM CBSI3HU.

CoOuroieHrie IEWCTBYIOMNUX HOPMATHBHBIX TpeOOBaHWN W CTAaHIAPTOB B
00JaCTH  DJIEKTPORHEPTreTUKU  SBISIETCS  (PYyHIAMEHTAJIbHOM OCHOBOW IS
oOecrieueHus: 6€30MaCHOCTH.

Heo0xoaumo YYUTHIBATh [IOJIOKEHHUS IIpaBUII YCTPOUCTBA
AIEKTPOYCTAHOBOK, TOCYAApPCTBEHHBIX CTAHAAPTOB MW CTPOUTENBHBIX HOPM,
KOTOpPbIE YCTaHABIMBAIOT CTpPOTHE TpeboBaHMs K BHIOOPY OO0OpyIOBaHUS,
MaTEepUAJIOB U METOJIOB MPOKJIAJIKH CETEN.

[Ipu 5TOM Ba)KHO OPUEHTUPOBATHCA HA MEPENOBBIE TEXHUYECKUE PELICHUS U
MHHOBAIIMOHHBIE Pa3pabOTKH, CIOCOOCTBYIOIIME TMOBBIIICHUIO HAAEKHOCTH U

JOJITOBECYHOCTH CHUCTCMBI 3J'ICKTpOCH36}KCHI/IH.
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WuxeHepHble MEpONPHUITHS MO OOECIEeUeHUI0 OE30MaCHOCTH BKIIIOYAIOT
UCIIOJIb30BAaHUE  BBICOKOKAYECTBEHHBIX  MaTepUaJioB W 00OpyIOBaHUS,
COOTBETCTBYIOLLETO CHEHU(PUKALUAM U CEPTU(ULIUPOBAHHOTO B YCTAaHOBJIEHHOM
MOPSAKE.

BbiOOp NpOBOJHUKOB C TMOBBIIIEHHOW CTOMKOCTBIO K IEperpenawm,
MEXaHUYECKUM IIOBPEKICHUSM M BO3ACHCTBUIO arpeCcCUBHBIX CpEl IO3BOJSAET
CHU3UTH PUCK ABAPUNHBIX CUTYALUH.

IIppuMeHeHne COBPEMEHHBIX H3O0JIALMOHHBIX MATEPUAIOB M 3aLUTHBIX
NOKPBITUA 00ECIeYnBAET JIONOJHUTEIbHYIO O€30MacHOCTh M MPOJJIEBAET CPOK
CILY’KOBI AJIEKTPUUECKUX CETEH.

VYcraHoBka 3()@EKTUBHBIX 3aAIIUTHBIX YCTPOWCTB SBISETCS KPUTHUYECKH
Ba)KHBIM 3JIEMEHTOM CHUCTEMBbI 0€30MMaCHOCTH.

ABTOMaTHYECKHE BBIKJIIOYATEIH, yCTPOCcTBAa AU PepeHInanbHON 3aIUThI,
OTPAaHUYUTENIN TEPEHANPSIKEHUS] U CUCTEMbl MOJHHE3AIIUThl JOJUKHBI OBITh
NPaBUJIBLHO BHIOpaHbl U HACTPOEHBI B COOTBETCTBUU C PACUETHBIMU MapaMeTpamMu
CETH.

Takue ycTpoilcTBa 00OecCHeUYMBaIOT CBOEBPEMEHHOE OOHApy>KeHHE U
OTKJIIOUEHHE MOBPEKAEHHBIX YYaCTKOB, IPEIOTBpaLlas paclpoOCTpaHEHUE aBapuu
Y MUHUMU3HUPYS yiiepo.

Kimmmatnyeckue ¢ 3KOJOTMYECKHE YCIOBHUS MECTHOCTH, TaKHE Kak
TEMIIEPATYpHbIE Mepenaabl, BBICOKAs BIAXKHOCTb, KOPPO3MOHHAs AKTUBHOCTH
IPYHTOB U aTMOc(epHbI€ OCAJKH, OKa3bIBAIOT CYIIECTBEHHOE BIMSHHUE Ha BHIOOD
000pyZAOBaHUS U METOJIOB IPOKJIAJIKH CETEH.

VYuurteiBas gaHHbIE (HAKTOPbI, HEOOXOIUMO MPEAYCMOTPETh UCIOIb30BaHUE
CHEIUATbHBIX KOHCTPYKTHBHBIX pEIICHUH, BKJIOYas TepMETHYHbIE KaOeIbHbIE
MYy(TbI, aHTUKOPPO3UIHBIE TOKPBITUS U CPEACTBA 3aAILUTHI OT BJIATH.

BHenpenrve mNEpeYMCICHHBIX  MEPONPHUSTHNA  IMO3BOJSIET  00ECIEYUThH
YCTOMYMBOCTb CHUCTEMBl K BHEIIHMM BO3ACHCTBUSAM M  COXPaHHUTb €€

(YHKIIMOHATBHOCT Ha MPOTSHKEHUHU BCErO CPOKa HKCIUTyaTal|H.
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Oco0oe 3HayeHHEe MMEeT 4YeJoBeueckuid ¢aktop B obOecrnedyeHun
0€30MacCHOCTH CUCTEMBI AJIEKTPOCHAOKECHHUS.

KBanmudukanus nepcoHana, OTBETCTBEHHOTO 32 MOHTaX, JKCILTyaTaluio U
OOCITy’)KMBaHHE JJIEKTPUUYECKUX CETEW, JIOJDKHA COOTBETCTBOBATH BBICOKUM
npodeccuoHanbHbIM TpeOoBanusm [10].

PerynsipHoe mnpoBeieHHE HWHCTPYKTaXeill IO OXpaHe Tpyla, oOydeHue
COBpPEMEHHBIM METOJlaM Pal0OTHI M COOJIIO/IEHUE MPABUI TEXHUKU OE30MACHOCTH
SBJIIOTCSL 00S13aTENBHBIMU MEPAMU ISl IPEIOTBPAIICHHS] HECUACTHBIX CIy4aeB U
aBapwuii [10].

BHenpenue cucreM aBTOMATHU3UPOBAHHOIO KOHTPOJSI W MOHUTOpPUHIA
COCTOSIHMSI DJIEKTPUYECKUX CETEeH CIIOCOOCTBYET IOBBIIMICHHUIO OE30MacCHOCTH U
3 PEeKTUBHOCTHU HKCILTyaTaAlIUH.

CoBpeMmeHHbIE HH(OPMALIMOHHBIE TEXHOJOTUU TO3BOJSIOT B PEXHUME
pealbHOTO BPEMEHM OTCIIEKUBATh MapaMmeTpbl pabOThl CUCTEMBI, CBOEBPEMEHHO
BBISIBJISAITh OTKJIOHEHWS M NPUHUMATh OINEPATUBHBIE MEPBI MO HX YCTPAHEHHMIO.
JIaHHBI aCHEKThl 3HAYMTEIBHO CHUKAKOT PUCK BO3HUKHOBCHUS aBAPUNHBIX
CUTYyaIlMi 1 MOBBIIIAET HAJIEKHOCTh JIEKTPOCHAOKEHUS TOTPEOUTEIICH.

KommuiekcHblit moaxon K oOecrneueHuIo 0e30MacHOCTH BKJIIOYAET TaKXKe
MJIAHUPOBAHUE MEPONPUSATHN MO TUKBUIALUHA BO3MOXKHBIX aBapUii 1 MUHUMU3AUN
ux nocienactsuii [10].

Pa3paboTka maHOB MEWCTBHM B UYPE3BBIYANWHBIX CHUTYaIHSIX, CO3JaHUE
pE3epBHBIX HMCTOYHUKOB MHUTAHUS W OOECIEeUeHHE ONEepaTUBHOTO JAOCTyHa K
HEOOXOJMMBIM pecypcaM MO3BOJISIIOT OBICTPO pearupoBaTb Ha HEIITATHHIE
CUTYyallu{ ¥ BOCCTAHABJIMBATh HOPMAJIbHBIN pexkuM paboThl cuctemsl [10].

Takum o0Opa3om, oOecrieueHue O€30MaCHOCTU MPOEKTa CETU HAPYKHOTO
AIIEKTPOCHAOKEHUS MHOTOITAKHOUM >KUJION 3aCTPOUKH SIBISIETCS MHOTOTPAHHOU
3ajaueid, TpeOyroIIel TIaTeabHOro MOAX0/Ia Ha BCEX dTamax MPOCKTHUPOBAHUS U
AKCILTyaTal|H.

KoMOuHanusg TEXHMYECKMX  pELICHHWH, OpraHUu3aldOHHBIX MEp U

HpO(bGCCPIOH&JILHOfI INOATOTOBKKU IICPCOHAJIA ITI03BOJIACT CO34aThb Ha,Z[é}KHYI-O 141

65



0€30MacHyI0 IHEPreTUYECKYIO CUCTEMY, CIIOCOOCTBYIOIIYIO MOBBILIEHUIO KAYECTBA
YKU3HH HACEJICHUS U YCTOWYMBOMY Pa3BUTHUIO TOPOACKON MHPPACTPYKTYPBHI.

BrIBOzIBI IO pazaeny.

YcTaHoBIEHO, YTO oOecreyeHue O0e30MaCHOCTH MPOEKTa CETH Hapy»KHOTro
AIIEKTPOCHAOKEHUSI MHOTOATAXKHOM KUJION 3aCTpOilKU TpeOyeT BCECTOPOHHETO U
TIIATEJIBHOIO MOJX0/1a Ha BCEX 3Tanax MPOEKTUPOBAHUS U SKCIUTYaTAIUH.

Kommieke MeponpusiTuii, BKJIIOYAIOMIMN  COOJIIOJCHUE HOPMAaTHUBHBIX
TpeOOBaHUIl, HCHOJIB30BaHWE KAYECTBEHHOIO  OOOpYy/IOBaHUS, YCTaHOBKY
3(Q()EKTUBHBIX 3aIMUTHBIX CHCTEM, Y4Y€T KIMMATHYECKUX U SKOJOTHYECKHX
YCIIOBHI, a TaK)K€ BBICOKMH YPOBEHB NMPOPECCUOHAIBHON MOJTOTOBKH MEPCOHAIA,
MO3BOJISIET CO3/1aTh HAIC)KHYIO U 0€30IaCHYIO0 SHEPTOCUCTEMY.

[Toka3aHo, YTO BHEIpEHUE JAaHHBIX MEPOIPHUATUN B MPOEKT CETU HAPYKHOTO
AJIEKTPOCHAOKEHHSI MHOTO3TAXXHOW JKUJION 3aCTPOIMKHU CIIOCOOCTBYET MOBBIILICHUIO
KaueCcTBa KU3HM KUTEJEH, CTaOMIHLHOCTH PabOThI TOPOACKON MHPPACTPYKTYPHI U

YCTOMYMBOMY Pa3BUTHUIO TOPOJICKOUN CPEibl B LIEJIOM.
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3akJIroueHue

B pe3ynbraTe BBINOJHEHA PEKOHCTPYKUHUSA CXEMbl  DJIEKTPUUYECKHUX
COCIMHEHUA C MOJIEpHHU3ALMEN NUTAIOMMX CETEed MW 00OpYIOBAaHHS CUCTEMBI
AIIEKTPOCHAOKEHUSI MHOTOATAKHOM KUJION 3acTpoiiku r. Mockaa.

YuuteiBas KIUMaTHUECKUE U Tororpaduiyeckue 0COOCHHOCTH paiioHa, pu
BEIOOpE ceTell u 000pymoBaHUS HEOOXOAUMO TMPETyCMOTPETh HCIIOJIH30BAHUE
KaOENbHBIX JIMHUM C TIOBBIIICHHOW 3alIUTOM OT BJIArd U MEXaHUYECKUX
ITOBPEKACHUMN.

B cBsi31 ¢ 3TUM, pEKOMEHyeTCsI IPUMEHSITh KaOelu ¢ U30JISIIIUEN U3 CIIUTOTO
MOJIUATUJICHA W BHEIIHEW OOO0JIOYKOHM, YCTOWYMBOM K BO3JCHCTBUIO BIArd M
arpeccuBHbIX cpefl. CTeneHb 3aluThl 000pyI0BaHUS JOJIKHA ObITh HE HUXkE P54
JUTSL HapyXKHOUM ycTaHoBKH U [P65 st 060pynoBaHus, MOABEPKEHHOTO MPIMOMY
BO3/ICHCTBUIO aTMOC(HEPHBIX OCAIKOB.

Y CTaHOBJIEHO, YTO B COCTaB MPOEKTUPYEMON CUCTEMBI JICKTPOCHAOKEHUS
MHOTO3TaKHOM KUJIOW 3aCTPOUKHU T'. MOCKBBI BXOIAT KUJIbIE MHOTOATAKHBIE JJ0Ma
(>kuas 3aCTpOMKa), HEXKUJIbIE MOMELIEHUsI 0€3 KOHKPETHOro (yHKIHOHAIBHOTO
HasHaueHuss (BK®H), nomkonbHbie oOpa3oBatenbHble opranuzanuu (JJ0O),
cpennue oOpazoBarenbHble mKoybl (COLL), mapkuHrH, OQUCHl, anapTaMeHTHI,
TOPTOBBIN LIEHTP.

OnpeneneHo, 4YTO K CYLIECTBYIOUIEH HArpy3ke MHOTO3TAKHOM JKUJIOU
3acTpoiiku T. MockBa oTHocuTcst 80 00BEKTOB, BKIHOYAIOLIUX MOTpeOUuTenu 2 u 3
KaTEeropui HaJAEKHOCTH, MOJYYarOUIME MUTAHUE OT JECSITU MOHU3UTENIbHbIX T1I-
10/0,4 kB (cornacHo miaaHy 3aCTPOUKH O0BEKTa MMPOCKTUPOBAHHS).

OOOCHOBaHO  MPUMEHEHHE CXEMbl C  OJHOW  CEKIHMOHUPOBAHHOU
BBIKJTIOUATEJIEM CHUCTEMON COOpHBIX IIMWH Ha MHTAIOIIEM pPACTIPEASTUTEIBHOM
nyakte 10 kB, HeoOxomauMoMm [isi TUTaHUS JeCATH TpaHC(HOPMATOPHBIX
noactanuuii 10/0,4 kB MHOrosTa)kHOM KUJON 3acTpoilku MOCKBBI MO TETIEBOU
CXEME JJICKTPOCHAOXKEHHS C HCIOIh30BAHUEM TPEX MArUCTPATbHBIX KaOEThbHBIX

nvuHUM Ha Hanpsokenuu 10 kB.
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B pesynberare npoBeaeHus pacyéra, Ha JAHHOM JTAIl€ MOJIYYEHbI 3HAYCHUS
PacUE€THBIX HArpy30K CIHEAYIOIIUX OOBEKTOB U CETEd MHOTO3TAXKHOU KHUJIOU

3aCTpOVKH T. MOCKBa:

OTJIEIbHBIX JIUHUM IJI NUTaHUs oTpeoduTeneil Ha Hanpsxenuu 0,4 kB;
— nmuauil s nutanus TI1-10/0,4 kB MHOro3TaXXHOW KWIJIOH 3acTpONKU
(TTI1-TII10);

— ndraromux marucrpaineid M1-M3 nanpsokenuem 10 kB;

— mmrarontero PII-10 kB.

[TonyueHnHsbie 3HaUCHUS PACUETHON HATPY3KU UCIIOIB3YIOTCS B paboTe nasnee
IpU BbIOOPE U MPOBEPKE MOIIHOCTEW CHUIIOBBIX TPaHC(HOPMATOPOB AJIsl YCTAHOBKHU
Ha nutatromux TI1-10/0,4 kB (TII1-TII10) MHOrO3TaXkKHOM >KHJIOW 3aCTpPOMKHU, a
TaK)Ke JJI1 BbIOOpa M MPOBEPKHU AJIEKTPUUYECKUX allllapaToOB M MPOBOJHHMKOB Ha
paccMaTpuBaeMOM OOBEKTE UCCIIEI0BAHUS.

B pe3ynbrare BbIOOpa M MPOBEPKU MOITHOCTH CHIJIOBBIX TPaHC(HOPMATOPOB HA
TI1-10/0,4 kB MHOT03Ta)KHOM KHUJIOM 3aCTPOUKH T'. MOCKBa, TOJTYUEHBI CIISTYIONINE
PE3YNbTATHI:

— Ha TII-1 o0GoCHOBaHO TpPUMEHEHHE JBYX CHUJIOBBIX TpaHCHOPMATOpPOB

mapku TMI'-1000/10;

— "a TII-2, TII-4 u TII-5 o0GocHOBaHO NPUMEHEHHE JBYX CHJIOBBIX

TpanchopmatopoB Mapku TMI'-630/10;

—nHa TI-3 wu TII-9 o000cHOBaHO TNPUMEHEHHE JBYX CHJIOBBIX

tpanchopmaTopoB mMapku TMI'-1250/10;

—Ha TII-8 wu TII-10 o00OCHOBaHO TMpPUMEHEHHWE JBYX CHJIOBBIX

TpanchopmartopoB mMapku TMI'-1600/10;
—Ha TI-6 wu TII-7 000CHOBaHO TPUMEHEHHE JBYX CHJIOBBIX
TpanchopmaTopoB Mapku TMI'-1000/10.

B pesynbrare npoBen€HHOro pacué€ra TOKOB KOPOTKOTO 3aMBIKaHHS B

CUCTEME 3JIEKTPOCHAOXKEHUSI MHOTOSTAXKHOM KUJIOW 3aCTPOMKH ropoaa MOCKBBI

YCTAaHOBJICHO, 4YTO B 3JI€KTpI/I‘ICCKOI‘/’I CCTH HAIIPsAKCHUEM 10 kB 3HayeHue
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TpEX(PazHOTO TOKA KOPOTKOTO 3aMBIKAHUS B MAKCUMAIIBHOM PEKUME COCTABIISET 6,5
KA, a yIapHbIil TOK TpEx(ha3HOro KOPOTKOTO 3aMbIKaHMs HocTUTaeT 9,2 KA.

B ceTr HU3KOr0 HANpsHKEHUS AHAIOTUYHBIE PACUYETHI MOKA3aJIH, UTO 3HAYEHUE
TpEX(a3HOTO TOKa KOPOTKOTO 3aMBIKaHHS COCTaBIsieT 5,3 KA, a ymapHbI TOK
JIOCTUTAET 3HaueHus 7,5 KA.

[TonydeHHble pe3yNbTaThl MO3BOJSIOT OLICHUTh IapaMETpPbl ABAPUMHBIX
PEKUMOB U TMOJ00paTh COOTBETCTBYIOIIEE OOOPYIOBAaHWE VIS 3AIUTHl CETH OT
MOBPEeXJEHUNW, a Takke oOecreuynTh €€ HaaéxkHoe U 0Oe3omacHoe
(yHKIMOHUPOBAHUE.

B pesynbrate mnpoBeAeHUs BbIOOpa MPOBOJHUKOB CETEH HAPYNKHOTO
anektpocHabxenus 10 kB, nus nurarus PII-10 kB ot T1IC-110/410 kB «OuakoBo»
BBIOpaHbI U MOATBEPXKIAEHBI Ba CHIIOBBIX kaOemnst mapku AIIBIIyr 3x300/25, a nus
nutanus Tpéx maructpaiet 10 kB ot mmnu PII-10 kB o6ocHoBaHO mpuMeHeHue
kabeneit mapok AIIBIIyr 3x150/25 (maructpanbs M1), a takxe AIIBIIyr 3x185/25
(maructpamu M2 u M3) ¢ UCnoJIb30BaHUEM METIIEBOM CXEMbI, BHIOOP KOTOPOi
JeTalbHO 000CHOBaH B pabore.

BriOpaHbl 1 IpOBEPEHBI JEKTPUUECKUE anmaparbl sl YCTAHOBKU B CETH
HapYXKHOTO 3ekTpocHa0xkeHus: 10 kB MHOTOATaXXKHOU KUJIOW 3aCTPOIKH.

Jns  3amuTbhl W KomMMyTanuud nutaromein cetu 10 kB cucTemsl
AIEKTPOCHAOKEHUSI MHOTOATAKHOW JKUJIOW 3aCTpOMKH, BBIOPAHBI M IMPOBEPEHBI
CJIEAYIOIINE DIICKTPUUECKHUE arlapaThl:

— i1 yCTaHOBKM B sdeiikax nwuratomero PII-10 kB: BakyymHbIE

BBIKJIFOUATEIIM BBICOKOTO HampspkeHuss mapku BBY-COII-10-20/1600
V3, rtpanchopmatopel Toka wMapku TOJI-COII-10, orpanudyuTenn
nepenanpspkenus mapku OIMTH-I1-10/12,7/10/400 YXJI1;

— nns yctaHoBku Ha TI1-10/0,4 kB: Beikitouarenu Harpy3ku mapku BBHP-

10/630-20Y2 u mnaBkue npepoxpanurenn mapku [TIKT-101-10-100-20 V1.

YcTaHOBIEHO, 4YTO  MOPUMEHEHHE  ABTOMATHU3UPOBAHHOW  CUCTEMBbI
KOMMEpPYECKOT0 y4€Ta DJJIEKTPOSHEPTUH C MHOTOTApU(PHBIMU CUYETUUKAMU

«Mepkypuit 230 ART 00 PQRSIDN» B ceTu HapyXHOTO 3JIEKTPOCHAOXKEHUs
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MHOTO3TaXKHOW JKHJIOM 3aCTPOMKHM SBJISIETCS. TEXHUYECKM OOOCHOBAaHHBIM U
HSKOHOMHUYECKH LeJecOo00pa3HbIM  pelIeHHeM, 00eCIeYHBAIOIINM  BBICOKYIO
TOYHOCTbh U HaJEXHOCTh YUETA DJIEKTPOIHEPTHH, CIIOCOOCTBYIOIIMM MOBBIIIEHUIO
3HEeprodHPEeKTUBHOCTH M YCTOWYMBOCTH HSHEPTOCHUCTEMBI, a TAK)KE€ OTBEUAIOIIUM
COBpPEMEHHBIM TpEOOBAaHUSAM B OOJACTH DHEProcOEpPEKEHHUsT M YIpaBICHUS
HHEPIroNOTPEOICHUEM.

YcTaHOBIEHO, 4TO oOecreyeHue 0e30MaCHOCTH MPOEKTa CETH Hapy»KHOTro
AIIEKTPOCHAOKEHHSI MHOTO3TAXKHOW >KUJIOW 3aCTPONKU TpeOyeT BCECTOPOHHETO U
TIIATEIBHOIO IMOJX0/1a Ha BCEX dTanax NPOECKTUPOBAHUS U JKCIUTyaTallUu.

Kommieke MeponpusiTuif, BKJIIOYAIOIIMN  COOJIIOJCHUE HOPMaTHUBHBIX
TpeOOBaHUIl, HCHOJB30BaHWE KAYECTBEHHOIO  OOOpYyIOBaHUS, YCTaHOBKY
3(Q()EKTUBHBIX 3aIMUTHBIX CHUCTEM, Yy4Y€T KIMMATHYECKUX U SKOJOTHYECKHX
YCIIOBUH, a TaK)K€ BBICOKUN YPOBEHb MPOPECCUOHATBHON MOATOTOBKY MIEPCOHANA,
MO3BOJISIET CO3/1aTh HAICKHYIO M 0€30I1aCHYIO0 SHEPTOCUCTEMY.

[loka3aHO, YTO BHEAPEHUE JAHHBIX MEPONPUITUI B IPOEKT CETU HAPYKHOTO
AIEKTPOCHAOKEHUSI MHOTOITAXKHOM KUJIOW 3aCTPONUKH CITOCOOCTBYET MOBBIIIICHUIO
KAaueCTBa KU3HM KUTENEH, CTAOUILHOCTH PadOThI TOPOACKON MHPPACTPYKTYpPhl U
YCTOMUYHUBOMY Pa3BUTHIO TOPOJACKOU CPEbI B LIETIOM.

Taxum 006pazom, OCHOBBIBAsICh Ha MOJIyYE€HHBIX pe3yJIbTaTax, MOATBEPKIACHO,
YTO NPEIJIOKEHHBIN ITPOEKT MHOTOATAKHOW JKUIJIOW 3aCTPOMKU XapaKTEPU3YETCs
BBICOKMMH TIOKa3aTelsIMU  HAI&KHOCTH, HSKOHOMHYHOCTH, OecrnepeOoiHOCTH
NUTaHus  1NoTpeduTeneld, O€30MacHOCTH, a TaKXe  CENEeKTMBHOCTH U

YYBCTBHUTCIIbHOCTH 3allIUTEI.

70



Cnucok HCIOJIb3YEMbBIX HCTOYHUKOB

1. ACKYD: Buapl, mpuHOUIl pabOThl, TUIIOCKI U MHUHYCHI [DIEKTPOHHBIH
pecype]: URL: https://www.panpwr.ru/blog/tpost/mv3u92ijau-askue-vidi-printsip-
raboti-plyusi-i-minu (narta oopamenus: 19.10.2024).

2. Kabenms Allsllyr - 10 kB [Onekrponnsni pecypc]: URL:
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ah
UKEwjM972s50ZiJAxVa2wIHHbmY AmwQFnoECBKkQAQ&url=https%3A%2F%
2Fk-ps.ru%2Fspravochnik%2Fkabeli-silovyie%?2Fs-izolyacziej-iz-sshitogo-
polietilena-10kv%2Fapvpug-
10kv%2F&usg=A0vVaw0al0Bd4R4ANWTIMvy C8zyS&opi=89978449 (mara
oOpamenus: 19.10.2024).

3. Kapra MockBbI [DJIEKTPOHHBIM pecypcl]: URL:
https://www.google.com/maps/place/Mocksa,+Poccust/@55.582026,37.3855235,9
z/data='3m114b1!4m6!3m5!1s0x46b54afc73d4b0c9:0x3d44d6cc5757cf4c!8m2!13d
55.75582614d37.6172999!16zL 20vMDRzd2Q?entry=ttu&g_ep=EgoyMDIOMTAX
NSAWIKXMDS0ASAFQAW%3D%3D (nara obpamenus: 19.10.2024).

4. Kupeena 2.B. DnekTpocHab)keHUE U AIEKTPOOOOPYI0BAHUE OpraHU3aIuN
u yupexaennii. M.: Knopyc, 2019. 236 c.

5. Kimumar MOCKBBI. [ DneKTpOHHBIM pecypcl: URL:
http://www.pogodaiklimat.ru/climate/27612.htm (mara obpamienus: 19.10.2024).

6. KonroxoBa E.A. DnekrpocHabxkenne 00bekToB. M.: Akanemus, 2021. 400

7. Kykcun A.B. DnexTpocHaOXeHUE MPOMBIIUICHHBIX MPEeANPUSTUN.
VYuebnoe nocodue. M.: Undpa-Umxenepus, 2021. 156 c.

8. Mepkypuit 230  ART 00 PQRSIDN. Cueruuk TpéxdasHbiii
MHOTOTapHU(HBIH. [OnmekTtponnsiii  pecypc]:  URL: https://mercury.nt-
rt.ru/price/product/174728 (nara obpamenus: 19.10.2024).

9. Hemuporckuit  A.E. DnekTpoobopyaoBaHHUE DJIEKTPUYECKUX CETEH,

ctaniuii u nofactaniuii. M.: Uadpa-Umxenepus, 2020. 174 c.

71


https://www.google.com/maps/place/Москва,+Россия/@55.582026,37.3855235,9z/data=!3m1!4b1!4m6!3m5!1s0x46b54afc73d4b0c9:0x3d44d6cc5757cf4c!8m2!3d55.755826!4d37.6172999!16zL20vMDRzd2Q?entry=ttu&g_ep=EgoyMDI0MTAxNS4wIKXMDSoASAFQAw%3D%3D
https://www.google.com/maps/place/Москва,+Россия/@55.582026,37.3855235,9z/data=!3m1!4b1!4m6!3m5!1s0x46b54afc73d4b0c9:0x3d44d6cc5757cf4c!8m2!3d55.755826!4d37.6172999!16zL20vMDRzd2Q?entry=ttu&g_ep=EgoyMDI0MTAxNS4wIKXMDSoASAFQAw%3D%3D
https://www.google.com/maps/place/Москва,+Россия/@55.582026,37.3855235,9z/data=!3m1!4b1!4m6!3m5!1s0x46b54afc73d4b0c9:0x3d44d6cc5757cf4c!8m2!3d55.755826!4d37.6172999!16zL20vMDRzd2Q?entry=ttu&g_ep=EgoyMDI0MTAxNS4wIKXMDSoASAFQAw%3D%3D
https://www.google.com/maps/place/Москва,+Россия/@55.582026,37.3855235,9z/data=!3m1!4b1!4m6!3m5!1s0x46b54afc73d4b0c9:0x3d44d6cc5757cf4c!8m2!3d55.755826!4d37.6172999!16zL20vMDRzd2Q?entry=ttu&g_ep=EgoyMDI0MTAxNS4wIKXMDSoASAFQAw%3D%3D

10. [IpaBuna mo oxpaHe TpyAa MpU OKCIUTyaTaldd 3JIEKTPOYCTaHOBOK
(ITpukas ot 15 gexabps 2020 1. Ne 9031 / [Ipukas ot 29 anpens 2022 r. Ne 279h).
M3n-Bo Munu-Taiin, 2023. 216 c.

11. IIpaBuiia TEXHUYECKOM HKCILTyaTalK AJIEKTPOYCTAHOBOK MOTPEOUTENEH.
M3n-so JIEAH, 2022. 192 c.

12. IlpaBmiia ycTpoHCTBa DJIGKTPOYCTAaHOBOK. 7-¢ wu3manue. H3a-Bo
[entpMar, 2022. 584 c.

13. P/ 153-34.0-20.527-98 «PykoBojsdiiue yka3aHUs IO pacueTy TOKOB
KOPOTKOT'O 3aMbIKaHUs U BEIOOPY 3IEKTPOOOOPYAOBAHUS [ DIEKTPOHHBIN pecypc]:
URL.: https://files.stroyinf.ru/Data2/1/4294817/4294817179.htm (marta
oOpamenus: 19.10.2024).

14. Cubukun FO./1. [Tocobue k KypcoBOMY U TUILIOMHOMY IIPOEKTHPOBAHUIO
AJIEKTPOCHAOKEHUSI TPOMBIIUIEHHBIX, CEJIbCKOXO3AWCTBEHHBIX M TOPOJCKHX
00bekTOB. YueOHoe nmocodue. M.: ®opym, 2021. 383 c.

15. Cubukun 1O.Jl. DnekTpocHaOXeHHE MPOMBIIUICHHBIX U TPaXAaHCKUX
3nannii. YueOHoe nmocodue. M.: ®opym, Uadpa-M, 2022. 406 c.

16. CunoBsie TpancdopmaTopsl (karamor). [DmekTpoHHbIM pecypc]: URL:
https://transformator.ru/upload/iblock/434/katalog_Transi.pdf (mara oOpareHus:
19.10.2024).

17. ®puzen B.D., Hazapor C.JI. PacueT u BBIOOp 2JIEKTPOOOOPYIOBAHMS
HU3KOBOJIbTHBIX  PACTIPEICTUTEIIbHBIX CETEH MPOMBIIUICHHBIX TPEANPUITUN.
ExarepunOypr: M3narensctBo Ypansckoro yuusepcuteta, 2021. 184 c.

18. lllexoBuor B.I1. CnpaBoyHoe MOCOOME MO 3JIEKTPOOOOPYIOBAHUIO U
anekTpocHabxkeHnro. M.: Madpa-M. 2019. 136 c.

19. lllepbakoB  E.®., AnekcanapoB JI.C. DnekTpocHaOXeHHE U
anekTponorpediienne Ha mpennpusatusax. M.: ®opym, Uuadpa-M, 2019. 495 c.

20. Duepreruueckas crparerust PO na nepuoa 1o 2035 roga. Pacnopsoxenue
IIpaButensctBa P® ot 9 wmtons 2020 r. Ne 1523-p. MockBa: MHUHHUCTEpPCTBO

sHepretuku, 2020. 142 c.

72


https://files.stroyinf.ru/Data2/1/4294817/4294817179.htm

