«YTBepKIAION»

EXHHYECKUM BOMPOCAM-
FAaBHbIH HHKEHED
H.IT, Kupeeniko

2013r.

Ha MpoBeACHHE KOHKYpCa 10 BeIOOpY NOAPSIYHKA HA NPOCKTHPOBAHHE TEXHHHECKOTO
nepesoopykerus [1C 35-110 kB B pamkax uenesoil porpaMmel MOBbILICHUA HAJACKHOCTH
ICKTPHUCCKUX CeTeH

1. O6mmne nosoKenus.

1.1. Beinosnuts MHAHBHIYAIbHBIC (oOneKToBbIE) MPOCKThI TEXHHHECKOTO
nepesoopyxkenuss IIC 35-110 kB, sBxomsmmx B nporpaMmy NOBBILIEHHA HAJCKHOCTH
WIEKTPHYECKHX CETEH B HacTH:

— 3aMeHBl Mac/sHbIX Beikmovareneit w Onokos OJI-K3 35-110kB na anerasoswie
0aKOBbIE BHIK/ITIOHYATEH:

—~  3aMeHBbl MAJIOMAaCIAHBIX BeIKIIOUatTenei 6-10 kB Ha BakyyMHBIE BHIK/TIOYATE/IN:

~  PEKOHCTPYKUMH P3A;

~  3aMEHBl CHUCTEM ONEpaTHBHOI'O TOKA:

1.2.lepeuens pekonctpyupyembix I1C 35-110 kB ¢ ykpynHensusim oObemom pabor
npuseseH B [Ipuioxkennn 1.

1.3. Texuuueckue TpeOOBaHHMA K YCTAHABIMBAEMOMY MEPBHYHOMY OOOPYIOBAHMIO — B
[Mpunoxenun 2.

1.4."naBubie aexkrpuyeckue cxemsl [1C — B [puaoxennn 3.

1.5. BRINOJHUTS COrZIacOBaHME NPOEKTa ¢ 3aKa34uMKOM, 3aHHTEPECOBAHHBIMH CTOPOHAMM ¢
HA/I30PHBIMH OpraHamu.

1.6. JIOKyMEeHTALMIO 1O [POEKTY NPEACTABUTE B 4 IK3eMIUIpax Ha OyMakKHOM HOCHTENE H
B IeKTpoHHOM Buze B | sx3semmuape Ha CD nocuTeie, npn 9TOM TEKCTOBYIO H rpaguyeckyio
uHGOPMALMIO MpeACTaBUTh B cTanjapTHeix dopmarax MS Office, Acrobat Reader, AutoCAD,
NanoCAD, a cMeTHYI0 J0KyMeHTaumio — B hopmarte nporpammsl «I'pana-Caerar.

2. ObocHoBanMe LISl IPOEKTHPOBAHNS.

[leneBas mporpamMma [OBBIMIEHHS HAAEKHOCTH IekTpHueckux cereii OAO «MPCK
Llentpa» na 2014 roa, yreepxaennas [Tpukazom OAO «MPCK Llenrpay Ne292 or 22.09.10r.

BpiGop 00BEKTOB PEKOHCTPYKUMH [MPOM3BEACH HA OCHOBAHMH OUCHKH TEXHHUYECKOID
cocTosiHMs  ODOPY/IOBAHMS,  KATErOPHAHOCTH W COIMATLHOH  3HAYHMOCTH  ODBEKTOB
anexkrpocHabxenns, PeaepaibHOMN MPOrpaMMbl PEHOBALIHK.



3. OcnoBubie HOpMaTHBHO-TeXHHYeckHe aokymentnr (HT/I), onpeaeasomme
TpeboBaHHS K NPOEKTY.

- I1¥YD (aeiictByioutee n3nanue);

- IITD (neiicTByiouee u3nanue);

—  Crpoureasusie Hopmet u INpasuna (CHull) P®, lNocerpoit Poceni;

— Hopmsl TexHonoruueckoro npoekruposanns I1C repeMEHHOrO TOKA ¢ BBICIHM
Hanpsukenuem 35-750 kB (CTO 56947007-29.240.10.028-2009);

= CXeMbl  NPHHUMIIMANBHBIE — JNEKTPHYCCKHE  PACHPEACTMTENLHBIX  YCTPONCTB
noxcranumii 35-750 kB. Tunossie pemenns (CTO 56947007-29.240.30.010-2008);

- CucTeMBl ONepaTHBHOTO MOCTOAHHOIO TOKa nojcranumit. Texuuueckue TpeGoBanms
(CTO 56947007-9.120.40.041-2010);

— [Tlocranosnenue Ilpasurenscrsa PO Ne 87 or 16 despans 2008 r. «O cocrase
pasiesioB MPOSKTHOH JOKYMEHTALMK U TPeOOBAHUAX K MX COACPKAHUION;

- TFOCT P 21.1101-2009. OcuoBunie TpeGoBanus K IpoekTHOH #u  paboueii
JAOKYMEHTAlIMH;

- Meroauyeckne yKasanus Mo 3alllUTe BTOPHYHBIX UeNed IeKTPHUECKUX CTAHIMA W
I1C or umnynscHbIx nomex. PJ1 34.20.116-93, PAO «EDC Poccun», 1993 .

— PykoBoactBo no sammre ssextpuueckux cereit 6 — 1150 kB or rposoBex u
KOMMYTaUHOHHBIX nepeHanpskenuit. PJ1 153- 34.3-35.125- 99;

- Texnuueckas noautuka OAO «MPCK llentpa», yreepixuennas npukasom Ne 227 -
LA o1 16.08.2010 .

- Texnmueckas noautuka OAO «MPCK Ilentpa» B obGnactu IT Texuonorsii,
yreepxaeHHas CoseroM aupextopos (npotokoa Nel6/10 or 30.07.2010 r.);

— TexHuuyecKas MOIMTHKA MO YYETY OJJEKTPOIHEPIHH B  PACHPEAETHTEIBHOM
anexrpoceresoM komruiekce OAO «MPCK Llentpa», yrsepicaenHas COBETOM IMPEKTOPOB
(nporokoa Ne 23/11 ot 30.11.2011 r.);

— Tunossie TpeGoBanns K KOPHOPATHBHOMY CTHIIO oopmieHns 0OLEKTOB M TEXHHKH
NPOH3BOACTBEHHOI0 HasHaueHus, npuHamwiexammx OAO «MPCK Llentpa», yrsepiacHHbie
npukasom Nel38 or 27.05.2012 «O sHecenue usmeneHuit u gononsenuii B Aab6oM GUPMEHHOTrO
CTHISY.

JleHcTBYIO1IaA HOPMATHBHO-TEXHHUYECKAA JOKYMEHTAIIHA.

4. CraaniinocTs NPoBeJIeHHs NPOEKTHBLIX padorT.

[IpoeKkTHpOBaHNE BHINOIHACTCA B COOTBETCTBUM ¢ HACTOSIIMM TEXHHYECKHM 3a/[aHHEM B 5
ITANoB:

— OpeANpOeKTHOE 00CIeA0BaHNE;

— paspaboTka M corjacoBaHMe ¢ 3aKa3uMKOM [IPOEKTHOH JAOKyMeHTaumuu (B
coorsercTBHM ¢ Tpebosanmamu  [locranosnenns [lpasurenscrsa PO Ne 87 B obGnewme.
HEOOXOAMMOM JUIS MPOBEACHHS 3aKYNOMHBIX MPOLEAYP HA OCHOBHOE NEPBHYHOE M BTOPHYHOE
obopynosanue);

- paspaborka paboueii joKymeHTaumu (B cooTsercrBuM ¢ TpebGosaumsamu [OCT P
21.1101-2009 u apyroii aefcrsyiomeii HT/1). [Tpu 3tom ocHoBubie xapakrepuctukn [1C, B 1.4.
FIaBHas YICKTPHYECKas CXeMa, COCTAB OCHOBHOrO 060pya0BaHus (NEPBHYHOIO M BTOPHYHOID)



AOJKHBI  OBITH COracoBansl 3aKasumkom 10 paspaboTKn [OJHOTO KOMILIEKTa paboueii
AOKYMEHTallHK;

~ Ppaccmotpende  (cornacosamme) paGoveid AOKYMCHTALMH B TEPPUTOPHATHLHOM
ynpasiennn ®ezxepanbHoii caymOsl 110 IKOIOMHYECKOMY, TEXHOIOTHYECKOMY M ATOMHOMY
Hausopy (Pocrexnamsop);

= CorjiacoBaHue MPOCKTHO-CMETHOT JOKYMEHTalMK c 3aKkasunKom,
3aHHTEPECOBAHHBIMM CTOPOHAMMU.

5. OcHoBHbIE XapakTepHcTHRH pexoncTpynpyemeix IC u unmenepusie pemenns.

5.1.OcHoBHBIE  XapaKTepHCTHKH Cyectsylommx IIC: oM. oanonumeiinpie cxemu
HOpmanbHOTO peskuma (Tpunoxkenue 3).

5.2. XapakrepucTuku 00OpYAOBaHHS 10KHBI OBITH He XYyKe (HE HUKE) NMPHBEICHHLIX B
[punoxennn 2.

5.3.Bce Texumueckue Ttpebosanms, ONIpEACIAemMbIC HAa STane pa3paGoTKH NPOEKTHO!
AOKYMEHTALHM, JO/KHBI OBITH COIMIACOBAHLl C ¢ummazom OAOQ «MPCK [lenrpa» -
«CmoneHcKkaneproy.

5.4, YeranoBuTh wkads s nuTanus [PHBOJIOB 1 000rpeBa 31era3oBbiX BEIKIOYATECH.

5.5.Bce MetannokoHcTpyKimu, MPUMCHSCMBIC B MPOEKTE, JOKHBI OBITH 3AIMIEHB OT
KOPpO3HH AHTHKOPPO3HOHHBIM HOKPLITHEM, BLITOIHEHHBIM METOIOM FOpSAYEro UHHKOBAHHA.

5.6.Bce cpenctBa msmepenmii A00kHBI GbiTh BHCCCHBI B roCyaapcrBeHHblil peectp
CPEACTB UIMEPEHHH, PA3PELICHHBIX K NPUMEHEHHIO Ha Tepputopuu PO, u usmets aefictayiomme
CBHJICTE/ILCTBA O MOBEPKe.

5.7.Peaeitnyio  sammty PCKOHCTpYHpyemMoro  obopynoBanus —mnpeaycMotpers Ha
MHKPOINpOUeCCOpHBIX yeTpoiicTBax (MITY).

5.8.MITY P3A ponxusl oBecnieunsars CICAYIOMHE IKCTLIVATALMOHHBIC BO3MOKHOCTH:

= BBINOJHEHHE QYHKUMI 3alIHT, ABTOMATHKH M YNPABACHHA, ONPEACTCHHBIX POEKTOM:

— SaJaHue BHYTPEHHEH KOH(Urypauuum (BBOA/BBIBOA 3aMT W ABTOMATHUKH, BbIGOP
3ALIMTHBIX XapakTepUCTHK H T.J1.);

— BBOA M XPAHCHHE YCTABOK 3alUT M ABTOMATHKH, UTHTEIbHOCTBIO HECKO/ILKO JIeT, He
3aBHCHMO OT HATHYMSA MUTAHUS:

— Mepeaavy napamMeTpoB aBapHH, BBOJL W H3IMEHEHHE YCTABOK 110 JTHHHK CBSA3M;

~ HCNpPEpLIBHLIA OnepaTHBHBIN KOHTPOab paBoTOCNOCOBHOCTH (camoamartocTuky) B
TCHYECHHE BCEro BpeMeHH paboTsi;

~ NOAYYCHHE MMCKPETHBIX CHIHAIOB YOpaBJACHUA M O/IOKHPOBOK, BBIAAYY KOMaH1
YHPABICHHA, aBAPHIHHON W NPEAYNPeMTENLHOMN CHIHATH3AIMK:

— TQIbBAHMYECKYIO pa3sBA3KY BCEX BXOAOB H BBIXOJOB., BKIIOYAS MUTaHKe, s
obecreyeHns BLICOKOI MOMEX03aLIHIIIEHHOCTH;

= BCTPOCHHLIH apXuB coObITHII:

~ BCTpOCHHBIH UNDPOBOIT ocumtorpad;

— HOMHHARBHBI TOK (a3 (IA, IB, IC). A onpesenuts Ha 37ane pa3paboTku NpoeKTHO
JAOKYMEHTalINH;

— 4acToTa nepemMeHHoro Toka, I’ 50 £0.5:

— HOMHH&IBHOE Hanpsxkenue das, B 100:

— HapaboTKa Ha OTKa3 yCTPOIHCTBA J0/KHA COCTARIATE He menee 25000 vacos.



5.9.1lpn ycranoBke ycrpoiicrs YHPAB/ICHUA ONEPATHBHLIM TOKOM MPEAYCMOTPETH HX
KOMILIeKTaumio manorabapuroii HeoGcaykuBaemoii YCTOHYHBOH K LUMKIHYECKHM HArpyskam
Ab Ha nanpskenne 220 B, paGoraiowumeii s PEKHUME TTOCTOAHHOTO MOJ3aPANA CO CPOKOM CITYIKGbI
He MeHee 12 ner.

5.10. 3asemsieHue BHOBH yCTAHABAMBAEMOrO 000pyA0BaHHs BLINOIHHTE B COOTBETCTRHMN
¢ tpeboBanmsmu I1YD u  yerosusmu NPOTCKAHUA  UTHTENBHOIO HaHOOALLIErD TOKa
HECHMMETPHYHOTO peXnMa B COOTBETCTBHH ¢ «MeToaHuecKuMMu YKa3aHMAMH 1O 3auure
BTODHYHBIX Lenell 3/JeKTPUYeCKHX CTaHUMA M noacTaHuuii ot HMITYJIBCHBIX  [TOMEX ),
yTBepikAeHHbIMH [lenapravenTtom nayku u Texuuky 29.06.93 (P/134.20.116-93).

5.11. BHoBb ycTanasausaemoe obopy/i0BaHHe A0KHO NONAAATH B 30HY MOJIHHE3AUIHTEI
IC, cootsercrayiomeii tpeGosannam ITYD u Viazauusm mo NPOEKTHPOBAHMIO I'PO303AIINTbI
[1C nanpsxernem 35 kB u suie.

5.12. Tlpu peKOHCTPYKUMH HOIKHO ObITh NPEAYCMOTPEHO COOTBETCTBUE LIBETOBOI
FAMMBI NPHMEHAEMOrO 00OPYA0BAHIA, MEXAHM3IMOB W MPHCIOCOOEHHI Gupmennomy crumio
OAO «MPCK Ilentpay.

6. Obbem paGoT BKAIOYAEMBIX B IPOEKT.

[MpoexTHas noKymenTauns.

6.1. IToscuurensuas 3anucka.

6.2.1aBHas INEKTPHUECKAs CXEMa ¢ PELICHHAMH 10 THNaM obopyaosanus. Ha craanm
PaspaboOTKH MPOEKTHOH JOKYMEHTAUMH ONpPEACHHTH OCHOBHBIC TeXHHHECKHE peLieHus,
TeXHHYECKHE TPeOOBaHUA K OCHOBHOMY M BCIIOMOraTe/IbHOMY 000PYA0BAHHIO (BLIKIIOYATEIAM,
TT, ycrpoiicteam P3A u np.) u cormacosats ux c puamanom OAO «MPCK llenrpa» -
«CmoneHckaHeproy.

6.3. KOHCTPYKTHBHBIE PELIEHHs B COOTBETCTBHH ¢ BHAAMH BbIOpaHHOro 0Gopy0BaKNs.

6.4. Texunueckue TpeGoBaHns K 060PYI0BAHMIO HA OCHOBE BHIA o0cnyx)uBanus obnexTa.

6.5.Passen mo pacuery tokor K3 ma ummuax I1C. B pasjene ykasarbh TeXHUYECKHe
TpeGOBAHMA KO BHOBb YCTAHABIHBACMOMY 000pYAOBAaHMIO, TPOBEPKY CYUIECCTBYIOUIErO
06Opy/I0BAHNSA HA COOTBETCTBHE €TI0 TOKAM Harpysku u K3.

6.6. Pewienns 1o KOOpAMHALIMM M3OMALMK, 3aLHTE 000pYA0BAHUA OT NEpeHANpAKEHNI B
HanbGosiee BEPOATHBIX PEKMMAX, MEPONPHATHS M0 MPeOTBPALICHHIO  (PepPOPEe3OHAHCHBIX
NepeHanpAKeHU.

6.7. Texuudyeckne peuwenus no peneiiHoii  3ammmre (P3A), ¢ wucnoaszoBanmnem
MHKPOIPOLIECCOPHBIX YCTPOMHCTB:

— CXeMa pasMelleHHA YCTPOHCTB peneiiHOMN 3aimuTs:

~ CXeMa  pacnpenescHus no Tpanchopmaropam ToKa yerpoiicts  P3A, [IA.
ABTOMATH3HPOBAHHOH  MHPOPMAUMOHHO-U3MEPHUTENLHON  CHCTEMBI KOMMEPYECKOro  yuera
anextposneprun (AMMC KVYD, npu nanmunn), ABTOMATH3HPOBAHHON CHCTEMBI yIIpaB/ieHHs
TexHonorudeckum npoueccom (ACY TII, npu Hanuummu), npH ITOM Y4eCTh, YTO OCHOBHBIE ¥
PE3CPBHBIC 3ALIMTEI TIEMEHTOB CeTH JI0/UKHBI ObITh BKIIOYEHB! Ha pasHbie Kephsl TT;

— CXeMa OpraHM3alMy ueneiH NepeMeHHOro HanpsKeHNs;

=  CIPYKTYPHO-(YHKUMOHATBHBIE CXeMbl yCTpoiicTs P3A NPUCOCAMHEHHI ¢ yKa3zaHuem:
BXOJHBIX LENeH; BBIXOAHBIX UeNei; NepeKIovaonmx YCTPOHCTB (MCnbITarenbHbX G10KOB.
nepeKoyarenci 1 T.11.), HeoOXOAMMBIX /UIS ONEpPaTHBHOTO BBOAA/BLIBOIA i3 paboTsl yeTpoiicTs



P3A n oraeabnbiX Gpynxkumii u uenei: curuaios. OTOGPAKAEMBIX C TOMOLIBIO CBETOAMOAOB H
nepeaasaemsix B TM;

— nepeueHb BeeX Qyukumit P3A sammmaemoro snementa cetn. HEOOXOIMMBIX Ha
JaHHOM 00BeKTe, aHaAM3 peanH3aluun BoIOpanHbIX QyHKkuMilt Ha oGopyaoBanum pasHbIX
NPOU3BOANTEICH;

~ obocHoBaHHe (pacyeTsl) TPeGyeMBIX HOMHHAIBHEIX MEPBHYHLIX H BTOPHYHBIX TOKOB
TPaHC(HOPMATOPOB TOKA, @ TAKKE BEAMYHH MOLIHOCTH BTOPHYHBIX 0OMOTOK TpaHchopmaTopos
TOKa H HaNpsKeHHs (Ha OCHOBAHWH OGOCHOBBIBAIOUIMX PACYETOB C YUYETOM BHIOB YCTpONHCTB
P3A, X notpeGrenns, opueHTHPOBOUHBIX LMK KkaGesneil, snauenuii Tokos K3 u aotycrumoii
HOTPEIIHOCTH 1A Kak/10r0 BH/A 3alHT B MECTE HX YCTAHOBKH, B APYIHX TOYKAX CeTH H T.IL.):

— obute TexHnueckue TpeGoBanus K ycrpoiicteam P3A, u wKadam OTACHLHLIM TOMOM
(pasaenom);

~ OpPHCHTHDOBOYHBIH pacueT napamMeTpoB cpabaTbiBaHms yerpoicrs  P3A s
NOATBEPAKACHHA NPHHLMIIOB BBINOIHEHHA H YTOYHEHMS! KOIMYECTBEHHOTO COCTABA 3ALMT:

— obocHoBaHMe TPebGyeMOro KojMyecTsa cryneHeii pesepeHbIX 3ammT JIDI, mecra ux
YCTaHOBKH M HANpaBieHHOCTH;

= pacueT napaMeTpoB CpaGaThIBAHMA MHMKPONPOLECCOPHBIX YCTPOHCTB ylpaBieHus
PITH tpancdopmaropos;

— O0ocHOBaHME NPUHATEIX KOd(PHUHEHTOB TpaHchopMalMu TpaHcHOpPMATOPOB TOKa
AuddepennmuanbHbIX 3amAT 18 obecrieyenns NPOrpaMMHOIO BLIPABHMBAHHMSA BTOPHYHBIX TOKOB
Tpanchopmatopos Toka (Ge3 yeranosku npomesxkyrounsix TT):

~ @BTOMaTHKa onpeaeieHus MecT nospexaeHus Ha BJI (OMI1) B cocrase yeTpoicTs
P3A nuneiHsix npucoeannenuii.

6.8. OnpesenTs petieHns 1o oprasM3atmy AeKTponuTanus cucrem P3A, [TA, ACY TI1.
TM, cucrem cBA3M M APYIrUX CHCTEM, BKIKOYAS:

— Tabauus! noTpeGuTene ONEPATHBHOIO TOKA M MX XAPAKTEPHCTHKH:

~ OMpEICICHHE EMKOCTH M KONMYECTBA IEMEHTOB aKKYMYIATOPHO#N Garapen (AB) u
NapaMeTpoB 3aps/IHbIX YCTPOICTB;

=~ CX€MbI CEeTH ONEPATHBHOIO TOKA;

~ OPHCHTHPOBOYHBIC PACHETbl TOKOB KOPOTKOIO 3aMbIKaHHMSl ONEPaTHBHOIO TOKa (¢
HCTIO/TE30BAHHEM CHICLIHATH3HPOBAHHBIX [TPOIPaMMm);

=  BBIOJIHEHHE 3aLUMTEI CETell ONEepaTHBHOrO TOKa;

— TOCTPOCHHE KapT CEACKTHBHOCTH S3aIUMTHBIX annapaTtoB ONEPaTMBHOrO TOKA (¢
HCTIO/IB30BAHHEM CTICLMAIM3HPOBAHHEIX IPOrpaMM);

— KOHTPOJbL COCTOAHMA Ab M CeTH OnepaTMBHOIO TOKa, BKIIOYASN yeTpoiictsa
ABTOMaTHYECKOr0 H aBTOMaTH3MPOBAHHOTO MOMCKA «3EMIIHY 110 IPUCOCMHEHHUAM.

6.9. Pemenns 1o 31eKTpOMarHUTHON COBMECTHMOCTH yerpoiicts P3A, TIA, TM, AUHUC
KY3 u np., obecneunBaiommx ux HOpMaibHyio pabory, ¢ OTpakeHHEM B OTACIBHOM pasjiese B
cootsercteun ¢ I'OCT P 51317 (MK 61000) "COBMECTHMOCTh TeXHHYECKHX CpeacTs
anexkrpomariuTHas”. [lpu paspaborke pewennii no obecnevenmo IMC na PEKOHCTPYHPYEMOM
o0beKTe MpoOBECTH nNpeABapuTeNbHOE obCregoBanHe OIMO ¢ BblJa4uell  pe3yiasTaros
00C/Ie10BAHMA W PEKOMEHJIALNIL 110 €€ Y/IYYIICHHIO;



6.10. BeInonHuTh 3a3eMiIeHHe BHOBb YCTAHOBACHHOrO 0BopynoBaHNA B COOTBETCTBHH C
TpeboanuamMu  IIYD M ycnoBHAMM  NpoTeKaHus UIHTEABHOTO  HAMOOMBUIEro TOKa
HCCHMMETPHYHOIO pEXHMA B COOTBETCTBHM ¢ «METOAMMECKMMH YKA3aHHMAMM NO 3aufte
BTOPHYHBIX UETIEH JJICKTPHYECKHX CTAHUMI W NOACTAHUME OT MMIYJIBCHBIX  [TOMEXY,
YTBEPKACHHBIMH JlenapraMmenTom Haykn 1 Texuuku 29.06.93 (PJ1 34.20.116-93).

6.11. Paccunrath CMETHYIO CTOMMOCTH CTPOHTE/BCTBA, PACCYMTAHHYIO B ABYX YPOBHSAX
ed: B OasucHoM mno cocrosumo Ha 01.01.200]1 u Texkymiem, CHOKHBUIEMCH KO BPEMECHH
COCTaBJICHHA CMET.

PaGouas nokymentauns.

Bemonsauts  paGouylo JOKYMEHTALMIO B COOTBETCTBHM C BHIOPAHHBIMH  THIIAMH
obopynoBaHms:

— MOHTQXKHBIE CXEMbI;

— CX€Mbl OPraHH3allMK CETH ONEPaTHBHOrO TOKA;

—~ NPUBECTH pacueT Kabe/AbHONH NPOAYKUMH, HEOOXOAMMON Uid CO3JaHMA MOACHCTEM
P3A, TTA, TM u AMHC KV D, kaGeabubiii xypHai, niad packianky kaGeneii,

— 3aKasHble crnenmdukanun na obopyrosanne, marepuanst u 3UI1;

7. TpebGoBanns K NPoeKTHON OPraHu3aALNN:

— obnazanue HEOOXOAMMBIMH NPOGECCHOHATLHBIMH  3HAHMSIMM M OMBITOM  TIPH
BBIMOTHEHHH AHAJIOTHYHBIX MMPOEKTHBIX paboT He MeHee 5 Jjier.

— HaIMYHE CBHIACTEILCTBA O jonycke K paboram 1o paspaGorke [poeKTHOl
JAOKYMEHTALMK U1t OOBEKTOB KalnuTaJbHOIO CTPOMTENBCTBA, OGOPMICHHOIO B COOTBETCTBHH C
TpeboBanuAMH AeiicTBYIONIEro 3aKkoHoaaTeascTa PO u yerasa CPO.

— NpHBAeYCeHHE CYONOAPAIMYHKA MPOUIBOAMTCS MO COMMACOBAHMIO C 3aKA3YHKOM,

8. IlpoexTHas opranusauus B npase.

— 3anpamMBaTh HEOOXOAMMbIE JUIA TNpPOEKTHLIX paboT JaHHBIE [0 napamerpam
CTPOAIIErocs 00BEKTa, NMPHCOCAMHACMBIX noTpebuTeneit ¥ KoHQUIrypauun nutaiomeit cetn B
paitoHe CTPOHTENLCTBA.

— BECTH aBTOPCKHH Ha/30p 3a CTPOUTEALCTBOM OOBLEKTa H COOTBETCTBHEM BhINOIHACMbBIX
paboT MPOEKTHOM JAOKYMEHTALIMH (IIPH BHECEHHH COOTBETCTBYIONIEro TpeGoBaHMS B 10T0BOP).

9. Cpokn BbINOIHEHHS NPOEKTHBLIX padoT.

PaboTs! BHINOJHAIOTCA B C/IEAYIONINIT CPOK:

— MpOBEJCHHE H3bICKATENLCKUX pabor u  paspaboTKa NPOEKTHON JAOKYMEHTALMH,
NpeNOCTABICHHE CneUH@HUKAMH M ONPOCHBIX JIMCTOB €  OCHOBHBIMH  [apaMeTpaMu,
HEOOXOAHMBIX LTS 3aKyNKH 00OpY/IOBaHHA — B TEYEHHE YETHIPEX HEAENlb, C AaThl NOANUCAHUS
aAorosopa Ha seinosnenue [THP;

— paspaborka paboueil  JOKYMEHTaUMH M COIJIACOBAHME  MPOEKTHO-CMETHOIN
JIOKYMEHTAIIHH CO BCEMH 3aHHTEPECOBAHHLIMM CTOPOHAMH, B TEYEHHE BOCHMM HEICIb, C JaThl
OhHIHATBHOTO NpeOCTARICHHS 3aKa3unKOM HHOOPMALIMK 110 THNAM MPUMEHAEMOIO B POSKTax
OCHOBHOIO CWJIOBOrO M BTOpPHYHOro obopyaosauus (M0 pe3yiabTaTaM TOProBO-3aKyNOYHBIX

npoueayp).



10. Ocobbie yenosus.

10.1. PaspaGorannas npoekTHas A0KYMEHTALMS SBASCTCH COOCTBEHHOCTHIO 3aka3umuka, n
fiepe/aya ee TpPeThHUM HLam Ge3 ero corsiacus sanpenaercs.

10.2. Ilpodeccronanbhas  OTBETCTBEHHOCTh NPOEKTHOI OpraHM3auMM  A0KHa ObiTh
3acTpaxoBaHa.

Havwaasuux YVBC Jlobanos I1.B.

Hawaneunk CP3AUM Mepxkyaosuy A.B.

Havaaesuuxk OIP W Hoxyrosuu O.B.



TexHuyeckoe nepeeoopyxcerue NC 35-110xkB e pamkax yenesoii npozpammel
NoeblweHun HadeXHOCMuU 3n1eKmpuyvecKux cemeil

No No ta6 , Pacver Crom-
Ne Ne XapakrepucTika SO TN, Iy CTOMMOCTH MOCTS,
n/n NPeANPHATHA FUEIRNNN K CHpasoURiY ThiC.pyb Thic.pyD
’ Balosbix ueH Ha i R
JAHHA,
NpoeKTHbie paloTel ana
COOpYKEHHA H BHbI pﬂ60'r CTPOMTENILCTBA
I npoexmubie pabon:.
Cbop ucxodmwix dannsix onn 13740TM-T] maba. 7 n.
1. paspabomsu nameyaemvix Ku=11,33 (nep. 6 yenwi 0495x11,33x20 | 112,17
NPOEKMUBIX PEULCHUT 20012.) Koauvecmeo I1C
35-110=20wm.
Hmozo no pasoeay | 6 yenax 2001 2 112,17
Hmozo ¢ K ,=3,59 no cocmosnuwio na 395,95
4x6.201 22,
_Ilpoexkmusie pabomei.
Pexonempyxyus 11C 35-110xB 1470+((1750-
2. (20wm.) Cmowumocmes 1470/20000- 1743,00
cmpoumenscmea 6 yenax 2001 16000)x(18900-
2.~ Obopyoosanue § 16000))
- 67,950 man.. CBII 2003 wa
py6./3,82=17,788 man. pyé. npoexmutie pabomb:
CMP (18%) -12,231 mada, §
MAH.py6./5,79=2,112 man. pyb.
17,788+2,112=19,900 meic.
Py6.
Hmozo no pasdeny 2 6 yenax 2001 2, 1743,00
Hmozo ¢ K ,=3,53 no cocmoanuw na 6152,79
drxe.20122,
Hmozo no pazdenam | -2 6548,74
Hmozo 6548,74
HIC 18% 1178,77
Beezo no ecmeme 7727,51
Crommoct
b
Croumocrs
S v CroumocTs npoekThbix pabot 8 | npoetusix| Croumocts 8
48.2012r. ueHax 4 ke. 2012r. pabore | uewax 2010r.
UeHax
2010r.
6548,74 6548,74| 5917,983 5917,98273
Cocrasun: Jl'/atﬂ , Komapuha A.B.
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[Tpunoxenne 2

Texunyeckue TpeboBanus K ycraHasampaeMomy o6opya0BaHHIO

nerazosbie 6akosble BuikaO4arenn 110 kB

Tun npusoaa

NPYKHUHHBIH

HauGonbiuee pabouee nanpskenue, kB

He meHee 123

HomuuanbHeli TOK OTKIIONEHHA, KA

He MeHee 31,5

Tok Tepmuueckoii cTORKOCTH, KA

He meHee 31.5

Tok anexTpoaHaMHUUECKO# CTOMKOCTH, KA

He meHee 80

Pecypc 110 KoMMyTalMoHHOf criocOGHOCTH NPH HOMHHAILHOM TOKE,

onepaunii B/O

He mexee 5000

Pecypc no kommyTaumonHoii cnoco6uocty npu tokax 0,6-1,0 ot

TOKa OTKII04YeHHs, onepauuii B/O mEMRH4Y
CobcTBeHHoe BpeMsi OTKIIOYECHHS, C He Gonee 0,035
[Moanoe Bpems OTKIIOUCHHS, C ne Goaee 0,055
CobeTBeHHoe BpeMs BKIIOYEHHS, ne Gonee 0,062
Beanuuna yreukn anerasa B roa, % oT Macesl raza e Gonee 0,5
Cpoxk cinyx0bl 110 CpeiHero peMoHTa, JieT He MeHee 25
Cpok ciyx0sl, ner He meHee 40
KiMmaTHyecKOe HCIOIHEHNE M KATETOPUS Pa3sMeLeHHs, HE XYKe Yl

OJI0KHPOBKH OT MOBTOPHBIX BKJIKOYEHMI B LENAX YHPABICHHS

Haniume Mexaunueckoit 610KHPOBKH OT MOBTOPHOIO BKIIKOYESHHS, A TAKKE INEKTPHUCCKOI

Hannuue yerpoiicTBa aHTHKOHIEHCATHOIO 060rpesa

Hanuune yerpoiicTsa aononnurensHOro (3uMuero) oborpesa

Hanuume npeaoXpaHuTeabHbIX KIanaHos 11s c6poca H3OLITOYHOIO J1aBieHNS

Bo3moxHuoCTh PYHHOI'O ONCPHPOBAHUA H PYHHOIO HATAKCHUS [TPYIKHH

|

[Ipu Mcnonb30BaHUK BEIKIOYATENEH CO BCTPOCHHBIMH TpaHchOpMaTOpaMH TOKa J0JKHA ObiTh
npexaycmorpeda oomorka TT, menonszyemas s AMMCKYD, ¢ kiaccoM TOYHOCTH HE HitKe

0.2S. Komnyecrso TT onpenennrs npoekrom.

Janerazosbie HaKoBbie BhIKIO4aTenn 35 kB

[pyxunnbiit/
Tun npusosa
WIEKTPOMArHUTHBIH
Haubonsiee pabouee nanpsxenue, kKB 42

HomunansHbIi TOK OTKIIOYEHHA, KA

He meHee 12,5

Tok TepMH4ECKOi CTORKOCTH, KA

He meHee 12,5

Tok sneKTpoMHaMHYECKOH CTOHKOCTH, KA

HE MeHee 32

Pecypc no KoMMyTalMoOHHO#H COcOOHOCTH NpH
HOMMHATBHOM TOKe, onepauuii B/O

He menee 2000

Pecypc no KoMmyTauMoHHO# criocoGHOCTH MPH TOKAX
0,6-1,0 ot Toka oTKmoYeHus, onepaumii B/O

He meHee 30




Tun srewmsei wsonsumun papdop/nonumep
CobGersennoe Bpems oTkmouenns. ¢ He Gonee 0,035
Ionnoe Bpems orkmouenns. ¢ He Gonee 0,055
Colersennoe Bpems BRIOUCHNS, He Gonee 0,07
Besmunua yreukn amerasa s rox, % or MacChl He GoJiee 0,5
Cpok cyx6si a0 cpeanero PEMOHTa, JieT He MeHee 25
Cpok cayx6bl BeIKTIOYaTE S, STeT He MeHee 40
Kanmaruyeckoe ucnonnenne n KaTeropus pasmemeHus He Huke V]

Hanuune mexannueckoi GI0KHPOBKH OT NIOBTOPHOTO BKIIOYCHIA. & TaKke EKTPHUECKOI
OIOKHPOBKH OT MOBTOPHBIX BKIIOYCHHIT B Lersx ViIpaBjieHus

Hanuume ycrpoiictsa antukonaencarnoro oborpesa

Hanmune yerpoiicrsa nononnurensnoro (3umuero) oGorpesa

Hasnmune npenoxpanntenshuix kiananos s cOpoca H3BLITOYHOrO faBIeHNs
BoswmoxkHnocTs pyusoro onepuposanus 1 PYYHOrO HaTSKEHHUA MPYIKUH

——

Berpoennsie Tpancdopmaropsr Toka, Henoapsyemsie s AMMCKY?D, nomknsl 6uiTh Kiacea
TOYHOCTH He Hike 0.2S. Konmyectso TT OTIPECIIUTD MPOEKTOM.

Bakyymubie Boikaouarean 6-10 kB

NEKTPOMATHHTHBII/ T

Tun npusoza
NPYKHUHHbBIH

Pecype no kommyraumonsoii cnocobrocTH npu
HOMHHATBHOM TOKe, onepaunii B/O
Pecype no kommyTaunonnoii criocobnocTn IPH TOKax

He MeHee 25000

He menee 50

0,6-1,0 or Toka oTkmoYenus, onepauwmii B/O
CobereHnoe Bpems oTKIOYeHNS, ¢ He Gonee 0,04 |
[loanoe Bpems oTkmoueHns, ¢ He Gonee 0,07 ,
Cobcrrennoe Bpemst BKIIOUEHMS, ¢ He Gonee 0, ‘
Cpoxk cyx6sl BeIKTIOUaTE s, 6T He MeHee 25
Kimumariyeckoe nenonnenue u KaTeropus pasMeuleHus y3
Bo3mokHOCTH BKITIOYEHUS [PH OTCYTCTBHH ONEPATHBHOIO TOKA

Yerpoiicrsa ynpasiaenus ONEPATHBHBIM TOKOM

Hanmenosanne napamerpa 3Hauenue
3I1TY nonmen npencrasnsts coboil 3akonventoe -
mKadHOe H3enne
Hamuume sanupatomnx yerpoiicrs na ZIBEpAX -
tkada
Llensnomeraninueckne (aonyckaercs Ha
Henonnenne nsepeii mxada ABEpUAX WKapoB Aenarts OKHA A8
YCTAHOBKH B HHX npHOOPOB KOHTPOIIA)

DNEMEHTHOE HCTIOJIHEH e npeoGpasoparess TpansucToproe ¢ BY npeobpasosannem
Crenens 3aumTs! oGopynosanms He MeHee [P2]
Temneparyphas xomnencans pexuMa 3apsizia -




OrTKinoHeRHe HANPSKEHNS B PerkuMe

NOCTOAHHOIO MOA3APAA OT 3AaHHOI0 YPOBHS He Goes 1%

MakcHMabHas BeJIMMHEA TYIbCALMH TOKA |

HAUPFKEHUS TPH paboTe HA AKTHBHYIO HAIPYIKY i Goxee 0,5%

Koaduument nonesnoro aeiicrensg npu

HOMHHAIBHOK Harpyske ’ HeMenee 0,9

Kosuuectso s3anmuo pesepeupyenmsix

npeobpazosaresneii B eauHOM KOHCTPYKTHBE 2

(mkady)

Oxnaxnenne KomGuunposanroe Tokosasucumoe/

ECTECTBEHHOE

Hndopmaunonnsiit Bexon Ha Bepxuuil yposens Ja

ACY TII

loazepxka nporokona obmena nudopmauned no Ha

OAHOMY 13 cranaapTos MOK, npeanournrensuo

MDOK-61850

Hanuuue pynxumun asromarnyeckoro Ja

oTKmo4eHns ADB o1 Harpysku B npouecce

Paspsjia NpH I0CTHRKEHHH KPHTHHECKOIO

3HA4CHHA HANpAKeHUuA (HYHKIHS 3a1HTE

Garapen ot riyGokoro paspsia)

Temneparypras koMnencauus pexima 3apsia

AB A

KoHTposns conpotusienns u3onsimu Jla

ABTOMaTHYECKOE BKIIOUECHHE PE3EPBHOTO Ha

1 paszoBaresis

Kontposns pexuma sapsina Ab Jla

Koutpos uenoctaocts ueneii npucoenuenus Jla

AbB

Hanuume cucremsl sammms: ot K3 1 Ha

AHOPMAJIBLHBIX PEKHMOB CO CTOPOHBI CETH

NEPEMEHHOIO TOKa H BBIXOAHBIX 3@KHMOB

JMCTaHUMOHHBIH KOHTPOL B H3MEHEHHE Ha

[apamMeTpoB pexkuMa 3apsana Ab

Meros: sapana AB U, 1U, U1,
BhIDABHHBAIOLLHH 3apsi]

Kontpoas u xpasenne uudopmainn 06

aBapHiHbIX coObITHAX B 3TV Hla

ABTOMAaTHY€CKOE BOCCTAHAR/ICHMKE 3apsaa Ab

NOC/IE NEPEPLIBOB MHTAHHA CO CTOPOHBI Ha

NEPEMEHHOr0 TOKa

ABTOMaTHYECKOE HIMEPEHHE HIOIALAHM (eTeil Ila

[IPHCOAHHEH

CHrHanusains o CHIKEHHH H30ALKN Lenell Jla

NPHCOJHHEHHH

ABTOMATHYECKOE H3MEPEHHE HANPSIKEHHI Ha

UIHHAX CEeKLHHA ONEPaTHBHOTO TOKa H HX Ja

NPHCOCAMHEHHAX

KouTpoas 1 curiamusaums o cHukeHnN 1

NOBBINCHHH HANPAKCHHS HA LIMHAX Jla

[NOCTOAHHOI'O TOKA




KoHTponb # cHIrHATH3AMMS O NPEBHILICHHH

nynscaumit toka Ab Ha

Kontpons i cursanusanms o npesbieHun

NyJbLCAHA HANPOIKEHUA LIHH ONePATHBHOIO TOKa Ha

Paimelnenne oprasoB oTo0pakenus H3MEPREMBIX

napaMeTpos Ha asepH wkada Jla
Axkymyasitopuas barapes

Tun Ab HeoOC/Iy)KHBaeMasn

Hanpsokenue anementa, B 12

Tun anexrpoauta rejeodpasHbii

Hopmupyemas npoao/mKHTENbHOCTh aBapHitHOIo

pexuMa (NpH CHHXCHHH eMKOCTH ADB B KOHue | He MeHee 3 4acos

cpoka cnyxOm Ha 20%), 4

Cpoxk cayx0si AB He menee, ner 12




