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MaliHCKMH rn.IJ:poy3en (MrY) pacrroJIO)KeH Ha IOre Pecrry6nMKM XaKacm1, B 

BepxoBMIX p. EHMCeli, B 22, 1 KM HM)Ke CTBOpa Ca51Ho-IllyrneHCKOH r3C. Ca51HO­

IllyrneHCKa51 r3C M MrY o6pa3YIOT e):(MHbIH Ca51HO-IllyrneHCKMH 

rH.IJ:p03HepreTMqecKMH KOMIIJieKC Ha peKe EHMCell. 

MaliHCKMH rH.IJ:pOy3eJI 51BJI51eTC51 KOHTpperyJI51TOpOM Ca51Ho-IllyrneHCKOH r3C M 

rrpe.IJ:Ha3HaqeH .IJ:JI51 crJia)KMBaHM51 KOJie6aHMH pacxo.IJ:OB M ypoBHeli Ca51Ho-IllyrneHcKoli 

r3C, ):(JI51 IIOJIHOrO MCIIOJib30BaHM51 ee 3HepreTnqecKMX B03MO)KHOCTeH. MaHHCKMH 

rH.IJ:pOy3eJI II03BOJI51eT TaK)Ke B 3HaqnTeJibHOH Mepe CHM3MTb OTpHII.aTeJibHOe BJIM51HMe 

Ha OKpy)KaIO:W:YIO cpe.IJ:y, BbI3BaHHOe M3MeHeHI-IeM BO.IJ:HOro pe)KMMa peKe EHMCell Ha 

yqacTKe rr. MaliHa - r. MnHycMHCK, C03.IJ:aeT Y.IJ:OBJieTBopnTeJibHbie ycnoBM51 .IJ:AA 

He3HepreTnqecKMX BO.IJ:OIIOJib30BaTeJieli M 51BJI51eTC51 3HepreTnqecKMM MCTOqHMKOM .Il:JI51 
o6ne.IJ:MHeHHoli 3HeprocncTeMnI Cn6npn. 

CpoKM cTponTeJibCTBa rM.IJ:poy3na: 1980 - 2000 rr. ( c BBO.IJ:OM BO BpeMeHHYIO 

3KCIIJiyaTaIJ.MIO B 1985 r.). 

AO «JleHrM.IJ:porrpoeKT» no .IJ:OroBopy OT 01.06.2011 Clll-313-2011 c OAO 

«Pycrn.IJ:pO» BbIIIOJIHMJIO pa3pa60TKY rrpoeKTHOH .IJ:OKYMeHTaIJ.MM no KOMIIJieKCHOH 

peKOHCTPyKIJ.MM MaliHCKOH r3C (Mr3C) M IIOJiyqMJIO B 2016 r. IIOJIO)KMTeJibHOe 

3aKJIIOqeHne <PAY «rnaBroc3KcrrepTH3a Poccnm>. B paMKax KOMIIJieKcHoli 

peKOHCTPYKIJ.MM rrpe.IJ:yCMOTpeHbI pa60TbI no TeXHMqecKOMY rrepeBoopy)KeHMIO c 

3aMeHoli Bcex Tpex rH.IJ:poarperaToB. 

CYUfeCm6}'10UJee nonoJJCe1me 
Ha r'.3C ycTaHOBJieHbl 'IplI I1I.IJ:pOT)'p6HHHhle ycTaHOBKII rnna nn20/8 l la c 

.IJ:HaMcrpaMH pa6oqJIX Ko11ec paBHhIMH 10 M. CnHpaJJ1>Ha5:I KaMepa - 6eTOHHa51, 

TaBpoBoro ceqeHM51 c yrnoM oxBaTa 210°. Pa6oqee Koneco zyp6HHhI - KpeCTOBMHHoii 

KOHCTPYKIJ.MM c rrp51MhIMM cep1>raMM, HMeeT qeTDipe norracTM M3 Hep)KaBeIO:rn:eli CTaJJM, 

Koprryc KOJieca - CTaJibHOH JIMTOH. BHyTpeHH5151 IIOJIOCTb Koprryca, B KOTOpo:H: 

pacIIOJIO)KeH MexaHM3M pa3BOpoTa norracTeli, OT):(eJieHa OT MaCJI51HOH IIOJIOCTM 

cepBoMoTopa MaH)KeTHbIMM yrrnoTHeHM5IMM. BTyJIKM IIO.IJ:llIMIIHMKOB M3 rronnMepHnIX 

MaTepRaJIOB ( CTeKJI03IIOKCM.IJ:Ha51 KOMII03MIJ.M51 c BKpaIIJieHMeM qnoporrnacTa) 

CMa3bIBaIOTC51 BO.IJ:OH. IIpRH51Ta51 rrpoeKTOM KOHCTPYKIJ.M51 .IJ:OJI)KHa 6nrna MCKJIIOqaTn 

rrorra):(aHMe rrpoTeqeK MaCJia B rrpoToqHbIH TpaKT Typ6HHbI. 

Ban Typ6HHhI M reHepaTopa - e.IJ:MHbIH, cBapHo-KoBaHHhIH. B 30He Typ6nHHoro 

IIO.IJ:llIMIIHMKa rrpe.IJ:yCMO'IpeHa py6arnKa M3 Hep)KaBeIO:ru:eli CTaJIM. 

HarrpaBAAIO:W:MH arrnapaT MMeeT 28 norraTOK M rrpRBO.IJ: OT qeTnipex rrp51MoocHnIX 

cepBOMOTOpOB, 3aKperrJieHHDIX Ha KpbillIKe Typ6HHhI. ,[(aBJieHMe MaCJia B CMCTeMe 

perynnpoBaHM51 cocTaBJI51eT 4,0 MIIa 

HarrpaBJI5IIO:W:MH Typ6RHHbIH IIO.IJ:llIMIIHMK - c o6pe3MHeHHEIM BKJia.IJ:nirneM, Ha 

BOMHOH CMa3Ke. 

rn):(poTyp6HHbl MaliHCKOH r3c 6nIJIM BbI6paHbl JleHrM.IJ:porrpoeKTOM ITO.II: 

Harrophl, orrpe):(eJI51eMnie OTMeTKaMM BepxHero 6necpa c HOpMaJibHDIM IIO.IJ:IIOpHbIM 

ypoBHeM (lllIY) paBHDIM 326 MM ypoBHeM MepTBOro o6neMa (YMO) - 319 M. 

HecMOTp51 Ha TO, qTo rM.IJ:POTyp6HHbl 6nIJIM IIOCTaBJieHbI Ha cepHHHOe 

IIpOH3BO.IJ:CTBO M IIOCTaBJI51JIMCb Ha .IJ:pyrne rM.IJ:pOCTaHIJ.MM (BOJI)KCKMe r3C), 
OT):(eJibHbie Y3Jibl pa6oqero KOJieca 6nIJIM He.IJ:opa6oTaHbl M MMeJIM HM3KOe KaqecTBO 
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H3rOTOBJiemu1. B nepB.bIH nepno.n: 3KCnJiyaTau:m1 Ha OTMeTKax OT YMO 319,0 .n:o 

322,0 M llMeJill MeCTO 6oJI.billlle BH6pau:nn CllCTeM.bI peryJinpoBaHll5I ll 6oii BaJia, 

HapymeHlle repMeTlll:.JHOCTll U:llJillH.IJ:pOB pa60l:.JMX KOJiec. 

CTaTHCTHKa cocT05IHll5I arperaToB 3a nepno.n: 3KcnJiyaTau:nn Ha 31.12.2015 r. 

npe.n:cTaBJieHa B Ta6JI. 1. 

T a6JI11u:a 1 

···· NcJ ,gat a ]3Bo;tiif 'B... Hapa§gTKA c ~a1:1aJia t HlicJ!o l:iacoB w HlicJ!ol:iaCoB B 
r:II):(po~ft:lerafa 9KPI1.J:IYaTaLU'.JJO 3KPIIJIYaTaIJJ-Jll, lI . < peiv.£OHT¢ ·· <pe3epBe 

1 31.12.1984 r. 181 521 40 851 49 019 

2 28.09.1985 r. 215 158 19 007 50 299 

3 12.12.1985 r. 229 907 17 755 4 285 

Cpe.n:HMH K03cpqmu:neHT llCnOJI.b30BaHll5I rn.n:poarperaTOB er A) MaiiHCKOH r3C 

COCTaBJI5IeT 77 ,5 o/o. 
OcHOBH.bIMll npM"llMHaMll aBapllHH.bIX OCTaHOBOK arperaTOB Ha MaiiHCKOH r3C 

6.bIJill: 

• npoTeqKn MacJia H3 pa6oqnx KoJiec; 

• nonoMKH .n.eraJieii MexaHH3Ma pa3BopoTa nonacTeii; 

• paccnoeHne H 3aKJIMHHBaHHe cTeKJJ03IIOKCH.IJ.HhIX BzynoK. 

IlpHMeHeHHe B pa6oqnx KOJiecax B napax TPeHll5I u:ancpa - Kopnyc, ph1qar -

Koprryc BTYJJOK co CTeKJI03nOKCll.IJ:H.bIM nOKp.bITlleM, cpoK cJiy)l(6hJ KOTOphIX He 

npeB.blillaJI .IJ:Byx JieT, He o6ecnel:.JllBaJIO Ha.n:e)l(HOCTM MX pa60T.bl ll npllBO.IJ:llJIO K noJIHOH 

pa36opKe arperaToB. Ilpn"llHHoii pa3pymeHmI BTYJIOK ll3 cTeKno3noKCM.IJ:H.bIX 
MaTepllaJIOB 5IBllJIOC.b llX Hey.n:oBneTBOpMTeJI.bHOe Kal:.JeCTBO ll3rOTOBJieHll5I. 

Me)l(Be.IJ:OMCTBeHHa5I KOMllCCll5I (1988 r.) COl:.JJia Heo6XO.IJ:MM.bIM no 
«JleHHHrpa.n:cKllH MeTaJIJIMl:.JeCKllH 3aBO.IJ:» (JIM3) B.bIIIOJIHMT.b pa3pa6oTKY ll C03.IJ:aHlle 

HOB.bIX noBopOTHO-JIOnacTH.bIX Typ6HH .IJ:JI5I Mr3C (B nepB)'lO Q"llepe.n:n pa60l:.JllX 
KOnec ), HO 3TO TaK ll He 6.bIJIO c.n:enaHO. 

IIo cornacoBaHHIO c JIM3 B nep110.n: 1994 - 1996 rr. nonacTH pa6ol:.JHX Konec 

Mr3C 6.bIJill ycTaHOBJieH.bI B nOJIO)l(eHMe 18,0°' paCKJillHeH.bI ll pa3BapeH.bI no paHee 

YKa3aHH.bIM npn"llHHaM, B HacT05IIIJ:ee BpeM5I pa6oTaIOT B pe)l(HMe c npaKTHl:.JeCKM 

cpHKCllpOBaHH.bIM OTKp.bITlleM HanpaBJI5IIOIIJ:ero armapaTa B 30He HallMeH.billMX 

Bn6pau:nii. ,lI;nana3oH ypoBHeii BepxHero 6necpa np11 3TOM no.n:.n:ep)l(HBaeTC5I Ha OTMeTKe 
322,0 - 324,0 M. 

3a nepno.n: 3KcnnyaTau:nn 6nrna B.binOJIHeHa Mo.n:epHH3aU:H5I KOHCTPYKU:MM PK 
r Al (OAO «CllJIOB.bie MamMH.bI») B .IJ:Ba 3Tana. 

Ilep6blU 3man npOBO.IJ:llJIC5I BO BpeM5I KanllTaJI.bHOro peMOHTa c OKT5I6p5I 2004 r. 
no Mali 2006 r. Kopnyc pa6o-qero Koneca (PK) 6nrn .n:ocTaBJieH B CaHKT-IleTep6ypr Ha 

JIM3 .IJ:JI5I peKOHCTPYKU:llll MexaHM3Ma pa3BopoTa nonacTeii. Enrnll H3rOTOBJieH.bI n 
3aMeHeH.bI HOB.bie p.bil:.JarM, cep.brll, npoymHH.bl 113 KOpp03llOHHO-CTOHKOH CTaJill. Enrna 
BhinOJIHeHa B 3aBO.IJ:CKllX ycnoBll5IX npoTOl:.JKa Kopnyca PK .IJ:JI5I yBeJinl:.JeHmI 
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MaKCHMaJII>Horo yrna ycTaHOBKH norrncTett PK c 29 ,5° ,n:o 31,5°, ,n:n51 pa6oTI>I 
rH,n:poTyp6HHhI rrpH MHHHMaJII>HhlX Harropax. lfaroTOBJieH HOBI>Itt o6TeKaTeJib PK c 
ycHJieHHbIM )l;HHII(eM, c yBeJIHqeHHeM TOJIII(MHbI KOHyca H ycTaHOBKOH pe6ep 
)KeCTKOCTH. IIo pe3ynoTaTaM peBH3HH Y3JIOB pa6oqero Koneca crreu:HaJIMCTaMH CKE 
«rH,n:poTyp6oMaIII» 6oIJIO rrpHH51TO perneHHe yBeJIHqHTb ,n:HaMeTp U:HJIHH,n:pa 
cepBoMoTopa PK H ycTaHOBHTh Ha rroprneHb cepBoMoTopa PK rronHypeTaHOBDIX 
MaH)KeT GARLOCK BMecTo qyryHHDIX rroprnHeBI>IX Koneu: (rrocTaBII(HK - 3AO 
«11HTeprrnacT» ). 

KpoMe 3THX pa6oT 6I>rno BhIIIOJIHeHo Ha,n:e)KHOe yrrnoTHeHHe u:amp norracTeH: H 
yrrnoTHeHHe IIITOKa c rrpHMeHeHHeM MaH)KeT qmpMI>I GARLOCK. B rrapax TpeHH51 
u:ampa Koprryc, po1qar Koprryc 6oIJIH ycTaHOBJieHbI IIO)l;IIIHIIHHKH c 

aHTH<l?pHKU:HOHHbIM MaTepHaJIOM «6poH30<l?ToporrnacT». 
IIocne ro,n:~Hott 3KcrrnyaTaU:HH B rroBopoTHo-norracTHOM pe)KHMe (IIJI pe)KHMe ), 

Typ6HHY r Al c OTpeMOHTHpOBaHHbIM pa6oqwM KOJieCOM rrpHIIIJIOCb BepHyTo B 
rrporrennepHbIH pe)KHM. IIpH BbIIIOJIHeHHH IIJiaHOBOI'O OCMOTpa B rrepHO)l; rapaHTHHHOI'O 
cpoKa 3KCIIJiyaTaU:HH ( rrpH OCMOTpe HH)l(Hett BTYJIKH IIITOKa) 6oIJIO o6Hapy)KeHO 
CTHpaHHe 6pOH30<l?ToporrnacTa Ha BKJia)l;bIIIIax ( II51Tb BKJia)l;bIIIIett 6oIJIH copBaHbI, 
BI>I,n:aBJieHo H rroBpe)K,n:eHo KOJII>U:O H cTorropHI>Ie rrnaHKH). IIpe,n:cTaBHTeJI51MH CKE 
«rH,n:poTyp6oMaIII» 6oIJIO rrpHH51TO perneHHe 0 rrepeBo,n:e PK r Al B rrporrennepHbIH 
pe)KHM c yrJIOM ycTaHOBKH norracTett 1 7 ,5°. 

Bmopou ::Jman np0Bo,n:H11c5I BO BpeMSI peKOHCTJ>YKQHH c H05I6p5I 2012 r. no Mall: 
2014 r. c :u;e111>ro BoccTaHoBHTh KHHeMaTHK)' PK c np11MeHeH11eM coBpeMeHHhIX 
TexH011ornH:. E1>ma npoBe~eHa 3aMeHa cyII(eCTBYJOIIUfX 6poH3oqnoponnacTOBhIX 
IlO)l;IIIHilHHKOB B y311ax TJ>eHH51 H B yrropax KpeCTOBHHhl Ha yr11ecTeKJI03IIOKCH)l;HhIH 
KOMil03HU:HOHHbIH MaTepHaJI (YC3K). KpoMe 3TOI'O, 6oIJI HCKmoqeH HH)KHHH 
rro~IIIHIIHHK IIITOKa, pacrroJio)KeHHI>Itt B ,n:HHII(e PK, a BMecTo Hero B ,n:HHII(e 
ycTaHoBneH KonrraK, oxBaTI>IBaIOII(HH HH)KHIOIO qacTI> IIITOKa PK. IIpoBo,n:HMI>Ie B 
3Kcn11yaTaU:HH rrepHo~HqecKHe H3MepeHH51 yBeJIHqeHH51 rrepecTaHoBoqHDIX ycHJJHtt He 
OTMeTHJlH. 

B rrepwo,n: BbIHY)K)l;eHHOI'O rrpocT051 r A 1 B CeHT516pe 2016 r. 6orn BbIIlOJIHeH 
BH3YaJibHbIH OCMOTP PK r Al. B pe3yJloTaTe OCMOrpa o6Hapy)KeH Ha~wp Ha IIITOKe 
~JlHHHOH . 150 MM, IIIHpHHOH 30 MM, r11y6HHOH 1,5 MM, KOTOpbIH rrpHBeJI K 
rroBpe)K,n:eHHIO MaH)KeT yrrnoTHeHHJI IIIToKa H rrpoTeqKaM Macna B Koprryc PK. 
IIoBpe)K,n:eHHe IIITOKa B pa6oqeil 30He HaHeceHo rrpH)KHMHhlM KOJJI>U:OM y3na 

yrrnoTHeHH51 IIITOKa. 
IIo perneHHIO OAO «CHJIOBbie MaIIIHHbI» PK r Al rrepeBe,n:eH B rrporren11epHbIH 

pe)KHM c yrJIOM ycTaHOBKH JlOilaCTett 17,5°. 
IIpH pa6oTe arperaToB B Y3KOM ,n:Harra3oHe Harpy3oK (52 - 72 MBT) H pacxo,n:e 

qepe3 Typ6HHY 420 - 550 M3/c He Bcer~a o6ecneqHBaeTC51 rrporrycK BO)l;hI TOJII>KO qepe3 
arperaTbI. 3To rrpHBO~HT K qacTbIM XOJIOCTbIM c6pocaM BO)l;bI, qeMy TaK)Ke 
crroco6cTBYeT orpaHHqeHHa51 B03M0)KHOCTb pery11HpOBaHH5I H MaJibIH o6beM 
BO~oxpaHHJlHII(a. 
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IIptt pa6oTe :Mr3C B nponennepHOM pe)lmMe Tep.sreTc.sr BI>Ipa6oTKa, ttMeIOT 

MeCTO nOCT05IHHI>Ie XOJIOCTI>Ie c6pocDI B 3HMHHM neptto.n: BpeMeHH, LJTO npttBO.IJ:HT K 

o6ne,n:eHeHHIO KOHCTpyK[(HM BO,n:oc6poca. 

B HaCT05II1(HM MOMeHT 3aKa3LJHKOM npttH5ITO OKOHLJaTeJII>HOe peIIIeHtte 0 noJIHOM 

3aMeHe rtt,n:pocttnoBoro o6opy,n:oBaHtt.sr. OcHoBaHtteM TaKoro peIIIeHH5I 5IBHJIHCI> 
OTLJeTDI OAO «CttJIOBI>Ie MaIIIHHI>I» no o6cne,n:oBaHHIO rtt,n:poTyp6ttH tt 

rtt,n:poreHepaTopoB, OAO IIlIO «U:KTH» no npoBe,n:eHHDIM 3HepreTttLJeCKHM, 
Btt6pa1(HOHHDIM H KaBHTa[(HOHHDIM HCnDITaHH5IM. 

Heo6xooUMocmb 3GMeJ-tbz 2uopoa2pe2amoe MI'3C 
Heo6xo,n:ttMOCTI> 3aMeHDI rtt,n:poarperaToB no,n:TBep)l(.IJ:eHa cne,n:JIOII(HMH 

.IJ:OKyMeHTaMH. 

• 3aKJIIOLJeHH5I no o6cne,n:oBaHH5IM rtt,n:poTyp6ttH H rtt,n:poreHepaTopoB 

3aBo,n:aMtt tt3rOTOBHTeJI5IMH OAO «CttJIOBDie MaIIIHHI>I» H XapI>KOBCKHM Typ6ttHHDIM 

3aBO.IJ:OM (Horne OAO «Typ6oaTOM» ). 

• 3aKJIIOLJeHtte B AKTe nptteMKH B 3KcnnyaTa1(ttIO 3aKOHLJeHHoro 
cTpottTeJII>CTBa Ca5IHo-IllyrneHcKoro rtt,n:po3HepreTttLJecKoro KOMnJieKca Hap. EHttceii 

B 2000 r., B KOTOpOM OTMeLJeHo: «Ha MaMHCKOM ry H3-3a He.[l;OCTaTOLJHOCTH 

Ha,n:e)l(HOCTH MaTepttana no,n:IIIttnHHKOBI>IX y3noB MexaHH3Ma pa3BopoTa nonacTeii tt 
OTKJIOHeHHM OT npoeKTa nptt HX H3rOTOBJieHHH zyp6ttHDI pa6oTaIOT B nponennepHOM 

pe)l(ttMe, LJTO yxy,n:IIIHJIO HX 3KCnnyaTa1(HOHHI>Ie xapaKTepttCTHKH H 

KOH'rpperynHpyiorn;ero m.n:poy31ia B nenoM. Tpe6yerc'1 3aMeHa zyp6HH». 

• Ilpe,IUIHCaHH'1 PocTextta~3opa N~~ 307, 308, 309, r~e CKaJaHo: «He 

BOCCTaHOBJieH MexaHH3M IlOBOpOTa nonacTeii pa6oLJero KOJJeca m~pozyp6HHhI CT. N~ 1 
(N~ 2, NQ 3) .n:n.sr BhmontteHH'1 MaiiHCKHM rtt,n:poy3noM $yHKQHH KOHrpperyn.srTopa tt 

pa6oTI>I c MaKCHMaJII>HhIM Kil,[( Bo BceM ,n:HanaJoHe ttarpy3oK H HanopoB>>. 

• IloJIO)l(ttTeJII>Hoe 3aKJIIOLJeHtte <I> A Y «rnaBroc3KcnepTtt3a Pocctttt» OT 

28.03.2016 r. 
TexHttLJecKtte orpattttLJeHtt5I: 

• 3KCnnyaTa1(HOHHI>Ie orpaHHLJeHH5I nptt 

nponennepHoM pe)l(IIMe. Y3Ka5I 30Ha pa3peIIIeHHoro 

ycJIOBII5IM BII6pa1(IIOHHOro COCT05IHH5I); 

pa6oTe rII,n:poarperaToB B 

,n:IIanaJOHa no MOII(HOCTII (no 

• Hey,n:oBJieTBOpttTeJII>HOe BII6pa1(IIOHHOe COCT05IHIIe rtt,n:poTyp6IIH npII 
OTKphITHH HanpaBJI5IIOI1(ero annapaTa Mettee 65 % H BDIIIIe 85 %; 

• XOJIOCTDie c6pOChI -qepe3 3aTBOpDI BO.IJ:OCJIHBHOH nJIOTHHhI B 3IIMHIIH 

neptto,n:, npttBO.IJ:.sIII(IIe K o6ne,n:eHeHHIO KOHCTPYK[(IIH 3aTBopoB (pa6oTa ,n:Byx II3 TPex 

r Ac XOJIOCThIMII c6pocaMII); 

• COCT05IHIIe OCHOBHhIX 3JieMeHTOB reHepaTopa rl ( o6MOTKa CTaTopa, 

cep,n:eLIHHK cTaTopa, nonIOca poTopa) no pe3yJII>TaTaM o6cne,n:oBaHII5I 3aBo,n:oM­

tt3rOTOBIITeneM O[(eHeHO KaK HettcnpaBHOe, Hepa60Tocnoco6Hoe, a COCT05IHIIe 
reHepaTopoB r2, r3 O[(eHeHO B 1(eJIOM KaK HeIIcnpaBHOe, Hepa6oTocnoco6Hoe (no CTO 

17330282.27.140.001-2006). 
• HenpoeKTHa5I 30Ha pa60TDI rII,n:poarperaTa BCJie.[l;CTBHe CHH)l(eHH5I IIlIY Ha 

2M. 
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OnpeoeJZeHue ocHOBHbZX napGMempoe 2uopoa2pe2ama 

HoM11HaJII>Ha>1 MOlIJ:HOCTh rrp11 pacqeTHOM Harrope paBHa 110 MBT. 

MaKCl1MaJihHhIM pacxo,n; Typ611HhI rrp11 MaKCl1MaJihHOM Harrope 19,6 cocTaBJrneT 

730 M
3/c. 
OnpeoeJZeHue cmoUMocmu 3GMeHbZ 2uopoa2pe2amoe 

ITo l1ToraM rronm1<11TenI>Horo 3aKmoqeH11>1 <I> A Y «I'naBroc3KcrrepT113a Pocc1111» 

no CMeTHOM qaCTl1 rrpoeKTa KOMIIJieKCHOM peKOHCTPYKQl111 MI'Y c l1CIIOJih30BaHl1eM 

TeXHl1KO-KOMMepqecKoro rrpe,n;no)l(eH11>1 (TKIT) OAO «C11noBI>Ie MaIIIl1HhI» OT 2015 r. 
o6ru:a>I CTOl1MOCTh 3aMeHbI Tpex r11,n;poarperaTOB COCTaBJI>IeT 8 585 MJIH py6. ( c H,ll;C B 

QeHax 2016 r.) (Ta6n. 2). 

Ta6n11Qa 2 

CToli~oC:l'~···~~@6HbI, ·~JIH .PY6·.••••(uei~1·••201•·6 
06opy.n;0Bam1e 6208,293 

161,473 

CMP II npoq11e pacxo,n;I>I 905,649 

Bcero 6e3 H,I(C 7275,416 

Bcero c H,I(C 8584,991 

PeK01-1cmpy-KlfU5l ecnoM02ameJZbHblX cucmeM zuopoa2pe2ama 

PeKOHCTPYKQl111 IIO,ll;Jie)l(lfT cne,n;yroru:11e Cl1CTeMbI BCIIOMoraTeJibHOro 

o6opy,n;oBaHl1>I, Herrocpe,n;CTBeHHO CB>I3aHHbie c 3aMeHOM r11,n;poc11JIOBOro 

06opy,n;oBaH11>1. 

CucmeMa nHe6MamUl/,eCK020 X035lUcmea I'3C. Ha r3C B HaCTO>Iru:ee BpeM>I 

rrpe,n;ycMOTpeHbI ,n;Be Cl1CTeMbI pa3nlfqHoro HOMl1HaJihHOro ,n;aBJieHH>I: 

• Hl13Koro ,n;aBJieHH>I 0,8 Mrra; 

• BhICOKoro ,n;aBneH11>1 4,0 Mrra. 

C11cTeMa rrHeBMaT11qecKoro X03>IMCTBa Hl13Koro ,n;aBneH11>1 Ha Mr3C 

rrpe,n;Ha3HaqeHa ,ll;JI>I o6ecrreqeHl1>I C)l(aTbIM B03,n;yxoM IIIKacpoB TOpMO)l(eHl1>I arperaTOB 

TexH11qecK11x Hy)l(,n;. 

I1HeBMaT11qecKoe X03>IMCTBO BhICOKoro ,n;aBneH11>1 ( 4,0 MITa) Mr3C 

rrpe,n;ycMaTp11BaJIOCh ,ll;JI>I o6ecrreqeHH>I C)l(aTbIM B03,n;yxoM KOTJIOB MaJIOHarropHOM 

ycTaHOBKH (MHY) arperaTOB, pe)l(l1Ma CIIHXpOHHOro KOMITeHCaTopa. I1p11 3aMeHe 

n1,n;p0Typ611H rrpe,n;rronaraeTc>I rrepeBo,n; c11cTeMhI peryn11poBaHH>I Ha 6onee BhICOKoe 

,n;aBneH11e c 40 ,n;o 70 Kr/cM2
• 

KoMrrpeccopbI Hl13Koro 11 BhICOKoro ,n;aBneHII>I 6y,n;yT 3aMeHeHI>I Ha 6onee 

COBpeMeHHbie. 

3arropHa>I apMaTypa, B03,n;yxorrpoBo,n;I>I B rrpe,n;enax KOMrrpeccopHo:H: 3aMeH>IIOTC>I 

Ha HOBbie. HoBbie KOMrrpeccopbI CHa6)1(eHbI COBpeMeHHOM Cl1CTeMOM yrrpaBJieHl1>I. 

I10Meru:eH11e KOMrrpeccopHOM coxpaH>IeTC>I B 3,ll;aHIIl1 Mr3C B 6noKe MOHTa)l(HOM 

rrnoru:a,n;Kl1 Ha OTMeTKe 300,20 11 OT,n;eJI>JeTC>I OT coce,n;Hl1X I10Meru:eHl1M rnyxIIMl1 
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HecropaeMhIMH cTeHaMH. B noMem:eHHH ycTaHaBJIHBaeTC5I KpaH 3JieKTpwqecKHii 

no,z:t:BeCHOll ,[(JI51 o6cJiy)KIIBaHH51 KOMnpeccopHhIX ycTaHOBOK H npoBe,z:t:eHH51 HX peMOHTa. 

IloMem:emfe OCHam:eHo CHCTeMOll BeHTHJI511.(HH H 3HeprocHa6)KeHH51, cpe,z:t:CTBaMH 

onepaTHBHOll H ,[(HCneTqepCKOll CB513H. 

CucmeMa mex1-1u'-lecK020 eoooc1-1a6:>1<:e1-1ufl a2pe2ama. Ha 11I"'3C cym:ecTByeT 

caMOTeqHa51 noarperaTHa51 CHCTeMa TeXHHqecKoro BO,[(OCHa6)KeHH51. IlpH 3aMeHe 

rH,z:t:pOCHJIOBoro o6opy,z:i:oBaHH51 ,z:t:aHHOll CHCTeMhI npHHU:HnHaJihHa51 cxeMa OCTaHeTC51 B 

ocHOBHOM 6e3 H3MeHeHH51. Bc51 3anopHa5I, perynHpy10m:a51 apMaTypa, KOHTPOJihHo­

H3MepHTeJihHhie rrpH6ophI, cpHJihTphI (BKJII0qa51 H cpHJihTphI Typ6HHHOI'O no,z:t:IIIHnHHKa), 

Tpy6onpoBO,[(hI Hapy)KHOH npOKJia,[(KH 3aMeH51IOTC51 Ha HOBhie. 1(eHTpo6e)KHhie HaCOChI, 

ycTaHOBJieHHhie B KaqecTBe pe3epBa B Ka)K,[(OM arperaTe, 3aMeH5IIOTC51 Ha HOBhie. 

OcHOBHhie napaMeTphI HacocHoro o6opy,z:i:oBaHH51 6y,z:i:yT yToqHeHhI nocne nonyqeHH51 

3aBO,[(CKHX napaMeTpOB Ha OXJia)K,z:t:eHHe HOBhIX Typ6HHhI H reHepaTopa. 

OcHOBHhIMH noTpe6HTeJI51MH TeXHifqecKOll BO,[(hl Ha arperaTax r3C 51BJI51IOTC51: 

B03,z:t:yxooxJia,[(HTeJIH reHepaTopoB, MaCJIOOXJia,[(HTeJIH no,z:t:n5ITHHKOB, reHepaTOpHhIX 

no,z:t:IIIHnHHKOB, Typ6HHHhlll no,z:t:IIIHnHHK Ha B0,[(51HOH CMa3Ke. 

Cma1-1Zfuo1-11-1oe Mac.nflrtoe X035tucmeo. IlpH nepexo,n:e Ha 6onee BhICOKoe 

,z:t:aBJieHHe B CHCTeMe perynHpOBaHH51 Typ6HH nOBhIIIIaIOTC5I H Tpe6oBaHH51 K KaqecTBY 

oqHcTKH Typ6HHHoro Macna. B cym:ecTBy10m:Hx noMem:eHH5IX arrrrapaTHoii Typ6HHHoro 

H rpaHccpopMaTOpHoro MaCJI5IHOro X0351llCTBa, pacnoJIO)KeHHOll B 6JIOKe MOHTa)KHOll 

nJJoma,z:i:KM, ycTapeBmee oqMCTMTeJJI>HOe o6opy,z:i:oBaHMe 6y):leT 3aMeHeHO Ha 

COBpeMeHHOe. 

3.neKmpomexHut.tecKoe o6opyiJoeaHue 2eHepamopH020 11anp5t:J1Ce11u5l 13, 8 KB. 

06opy,z:i:oBaHMe reHepaTopHoro Hanp51)KeHH51 B u:en.Hx rnaBHhIX H HeiirpanhHhIX 

BhIBOJlOB reHepaTopoB 11I"'3C 3KcnnyaTnpyeTC51 y)Ke 6onee 25 neT (nycK nepBoro 

arperaTa COCT051JIC51 B 1985 r.), noJIHOCThIO Bhipa6oTaJIO CBOH 3KcnnyaTal(HOHHhlll 

pecypc, cpH3HqecKH M MopanhHO ycTapeno H Tpe6yeT 3aMeHhI. 

IlpoeKT 3aMeHhI o6opy,z:i:oBaHH51 rJiaBHhIX BhIBO,[(OB reHepaTopoB 11I"'3C c 

ycTaHOBKoii KOMnJieKcoB 3Jiera30BhIX reHepaTopHhIX BhIKJIIOqaTeneii 13,8 KB HECS-

80S BhIIlOJIHeH JleHrH,z:i:ponpoeKTOM B 2008 r. B COCTaBe KOMIIJieKCHoro npoeKTa 

peKOHCTPYKU:HH OPY 220 KB B cooTBeTCTBHH c TexHHqecKHM 3a,z:i:aHHeM OAO 

«Pyc!H,z:i:po» K ,z:i:oroBopy OT 07 .11.2008 NQ 2566. IlpoeKT peanH30BaH. 

IlepeqeHh OCHOBHOro 3JieKTpOTeXHifqecKoro o6opy,z:i:oBaHH51, ycTaHOBJieHHoro B 

HeiirpaJihHhIX BhIBO,z:t:ax reHepaTopoB, Ha OTnaiiKe K rpaHccpopMaTopaM co6CTBeHHhIX 

tty)K,z:t: H B u:eII5Ix B036y)K,z:t:eHH51 MaiiHcKoii 13C, no,z:i:Jie)Kam:ero 3aMeHe B paMKax 

rrpoeKTa KOMnneKcHoii peKOHCTPYKU:HH no ,n:oroBopy OT 28.11.2014 NQ Clll-313-2011 

,z:i:. c. NQ 3 npe,z:i:cTaBJieH B Ta6n. 3. 

IloMHMO 3aMeHhI 3JieKTpoo6opy,z:i:oBaHH51 reHepaTopHoro Harrp51)KeHH51 13,8 KB 
rrpoeKTOM KOMnneKcHoii peKOHCTPYKU:HH MaiiHcKoro rH,z:i:poy311a npe,z:i:ycMoTpeHa 

3aMeHa 6noqHhIX nOBhIIIIaIOm:Hx Tpexcpa3HhIX ,z:t:Byxo6MOTOqHhIX rpaHccpopMaTopoB 

THna T.z::u_i:-125000/220-71 Yl, npe,z:t:Ha3HaqeHHhIX ,z:t:JI51 pa6oThI no 6noqHoii cxeMe c 

o,z:t:HHM reHepaTopoM e,z:t:HHHqHoii Mom:HoCThIO 107 MBT. 

IlpHpOCT MOm:HOCTH H Bhipa6oTKH no ro,z:i:aM npe,z:t:CTaBJieH B Ta6JI. 4. 
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06opy ,D;OBamie 

l-Iei1TpaJibHbie···Bl;IB0,D;bI ·• r6HepaT()JJOI3 

TpaHccpopMaTop Harrp.sDKemrn 

p a:n,e)lJIHHTeJib 0 ,D;H 0 II OJIIOC HbIM 

TpaHccpopMaTop TOKa 

illHHbI aJIIOMHHHeBbie Kpyrnoro 
ce1:1eHIDI 

Pa3ne.z:i;nHHTeJIB TpexrroJIIOCHbIH c 
.ll:BYM51 3a3eMJI51l01QHMH HO)l(aMH 
TpaHccpopMaTop TOKa 
lllHHbI aJIIOMHHHeBbie 

3HOn 0,6-15Y3 

PB0-10/400Y3 

TlllB-15 

<l>280xl2 

PBP3-2-20/6300Y3 20 KB, 
6300A 

TIIOfl-20 

Al20xl0 

Ta6mn~a 3 

Kom11:1ecTBO 

3 IIIT. 

3 IIIT. 

18 IIIT. 

10,2 M 

6 IIIT. 

18 IIIT. 

40M 

Ta6mu~a4 

npocT Bbipa6oTKH (HaKorrnTeJIBHb!H:), TBIC. KBr1:1 115 534 231 068 

II OKa3ame.nu KOMMepltecKou 3rjJrjJeKmueHocmu 

1.JHCTbIM ,z:t;HCKOHTHpoBaHHbIM .n;oxo.n;, MJIH py6. 

BttyTpeHHIDI HopMa .n;oxo.n;HocTH, % 
,II;ttCKOHTHpOBaHHbIM cpoK OKJIIaeMOCTH, JieT 

OcHoeHbze napaMempbz npuHRmou 2uopomyp6uHbz 

3aMeHa rtt.n;poTyp6ttHHoro 06opy.n;0Bamu1 Ha 
rrpe.n;rronaraeT 3aMeHy Bana, pa6oqero Korreca, 

HarrpaBJI51IOIQero arrrrapaTa, pa6oqttx MexaHH3MOB, 

yrrpaBJieHJUI (CAY). 

2667,536 
15,1 
21 

Ka)l(,z:t;OM arperaTe CTaHI~HH 

Typ6HHHOro IIO,z:t;IIIHIIHHKa, 
CHCTeMbl aBTOMaTHqecKoro 

CyinecTBYIOIQHe 3aKJia,z:t;HI>Ie qacTH rrpoToqHoii: qacTH (KoHyc oTcac:DrnaIOineii: 

Tpy601, KaMepa pa6oqero Koneca, cTaTop ), 06m1QOBKa rnaxTI>I Typ6HHI>I Ha arperaTax 

f3C He MeH5IIOTC5I. 
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ITp11 3aMeHe MHY .n:aBJieHHe Macna B CHCTeMe peryn11poBaHmI MO)l(eT 6hITb 
IIOBhIIIIeHO (ce:iiqac OHO COCTaBmieT 40 aTM.). c 3aMeHOH reHepaTopoB B03MO)l(eH H 

rrepeCMOTp CHHXpOHHhIX o6opoTOB. 
Pa6oqaH 30Ha cMern;eHa OT OIITHMaJihHOH 30HhI no KIT,[( np11 CHH)l(eHHH 

.n:11ana30Ha pa6oq11x HarropoB. 3HepreT11qecK11e B03MO)l(HOCTH cyrn;ecTB)'IOrn;ero 

pa6oqero Koneca ITJI20/811a He.n:o11cnoJih30BaHhI. ITp11 MaKcHMaJihHOM Harrope 16.4 M 

MaKCHMaJihHaH MOrn;HOCTh r11.n:poTyp6HHhI COCTaBHT 106 MBT, He 06ecrreq11BaH 

cyrn;ecTB)'IOru:)'IO reHepaTOPHYIO Morn;HoCTh paBH)'IO 107 MBT. 

ITp11 3aMeHe pa6oq11x Konec Typ611H MoryT 6hITh paccMoTpeHhI pa3JIHqHhie 

Mo.n:11¢11Kau:1111 yHHBepcanhHhIX xapaKTepHCTHK pa6oqHX Konec - ITJil 5, ITJI20. 

ITo.n:6op pa6oqero Koneca 6onee Ha):(e)l(HOH KOHCTPYKU:HH 11 c ynyqrneHHoii 

3HepreT11qecKOH xapaKTepHCTHKOH ):(OJI)l(eH CBO):(HThC.5.1 npH cne.n:)'IOru:Hx rpaHHqHhIX 

YCJIOBH}IX: 

• ycTaHOBJieHHaH MOrn;HOCTh r3C ):(OJI)l(Ha 6hITh He MeHee cyrn;ecTB)'IOIIJ:eH (321 

MBT); 
• coxpaH.5.leTcH ):(HaMeTp pa6oqero Koneca 10 M; 

• Tpe6yeMoe 3arny6neH11e ):(JIH HOBoro pa6oqero Koneca He ):(OJI)l(HO rrpeBhIIIIaTh 
5 M. 

' 
• coxpaHHeTC.5.1 THII pa6oqero KOJieca - IIOBOpOTHO-JIOIIaCTHOH (ITJI). 

OcHOBHbze xapaKmepucmuKu cyUJecmey10UJeu npomot/,HOU t{,acmu myp6w-lbz 
IIJI20/81 la-B-1000 

Cn11panhHIDI KaMepa TPaneu:eH):(aJihHoro rnna c yrnoM oxBaTa 210°: 

• OTHOCHTeJihHruI BhICOTa HanpaBJIS.UOIJJ:ero annapaTa, Bo - 0,43,ll). 
KaMepa pa6oqero Koneca ,[(l = 1 OM 

• OTMeTKa pa3BopoTa norracTeii pa6oqero Koneca - 302,40. 

0Tcachrnarorn;aH Tpy6a: 
• BhICOTOH 2,43,[(1 c pa3):(eJIHTeJihHhIM 6hiqKoM TOJirn;HHOH 2,5 M; 

• IIIHpHHOH 26,5 M; 

• ):(JIHHOH 4,05,[(1 = 40,5 M. 

Cyrn;ecTB)'IOru:aH rrpoToqHaH qacTh rrpH peKOHCTJJYKU:HH ):(JIH HOBOH 

r11.n:poTyp6HHhI ):(OJI)l(Ha 6hITh coxpaHeHa. 

OcHOBHbze noKmamenu 2udpoy3na dJZ5l Bbz6opa HOBblX 2udpomyp6uH 

YcTaHOBJieHHaH MOIIJ:HOCTh, MBT 321,0. 

LJ11cno arperaTOB 3. 

IillY, M 324,0. 

YMO, M 319,0. 
HarrophI (Herro ), M: 

• MaKCHMaJihHhIH 16,4; 

• cpe.n:HeB3BeIIIeHHhIH 14, 1; 

• MHHHMaJihHhIH 9, 4. 

,[(JIH o6ecneqeHH.5I ycTaHOBJieHHOH MOIIJ:HOCTH Mr3C rrpH CHH)l(eHHH IillY, 
):(HaIIa30Ha HarropoB HOBaH r11.n:p0Typ611Ha ):(OJI)l(Ha HMeTh 6onee BhICOK)'IO rrporrycKH)'IO 

cnoco6HocTh, pa6oqyro 30HY no KIT,[(. ITpe.n:Jio)l(eHHaH HaMH 3KcnnyaTaU:HOHHaH 
xapaKTepHCTHKa He B IIOJIHOH Mepe IIO):(XO):(HT ):(JIH HaIIIHX ycJIOBHH. B ):(aHHOM cnyqae 
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Mhl HMeeM MaKCHMaJihHYIO MOrn:HOCTh Typ6HHhI 110 MBT TOJihKO rrpH MaKCHMaJihHOM 

Harrope 16,4 M. MaKCHMaJihHDIH Harrop cpaKTffC:leCKH 5IBJI5IeTc5I pacLJ:eTHhIM HarropoM. 

CLJ:HTaeM, LJ:To 3aBo,n: rrocTaBrn:HK HOBOH rH,n:poTyp6HHhI ,n:oJI)KeH pa3pa6oTaTh 

coBpeMeHHoe pa6oLJ:ee Koneco ,n:n5I Mr3C Ha Tpe6yeMI>Ie rrapaMeTphr. PacLJ:eTHhiii 

Harrop rrpH 3TOM 6y,n:eT YTOLJ:H5IThC5I ITO COBpeMeHHOH 3aBO,I(CKOH YHHBepca.rrhHOH 

xapaKTepHCTHKe c yLJ:eTOM coxpaHeHH5I ,Z:(l, NycT = 321 MBT (rrpH NTyp6 = 110 MBT), 

cyrn:ecTByIOrn:eM 3arny6neHHH pa6oLJ:ero Koneca Hs H KII,II; HOBoli Typ6HHhI B 

pacLJ:eTHOH TOLJ:Ke. 

OcHOBHble napaMempbl Hoeo20 2uopo2eHepamopa 
AHa.rrH3 Bo,n:H0-3HepreTHLJ:eCKHX pe)KHMOB Mr3C H yTOLJ:HeHHe pacLJeTHoii 

OTMeTKH H pacLJeTHOro Harropa He Bhl5IBHJIH B03MO)KHOCTH yBeJIHLJ:eHH5I ycTaHOBJieHHOH 

MOrn:HOCTH Mr3C, TO eCTh OTIIaJia Heo6xo,n:HMOCTh IIOJIHOH 3aMeHhI reHepaTopa c 

yBeJIHLJeHHeM ero Morn:HoCTH H H3MeHeHHeM LJaCTOThI Bparn:eHH5I. Ho B pe3yJII>TaTe 

KOMrrneKcHoro o6cne,n:oBaHH5I rH,n:poreHepaTopoB cocT05IHHe Ka)K,n:oro H3 rpex 

reHepaTopoB o:o;eHHBaeTC5I KaK HeHcrrpaBHOe, Hepa6oTOCIIOC06Hoe (KnaccHcpHKa:o;H5I ITO 

!OCT 27.002-89, CTO 17330282.27.140.001-2006). 
B KaLJeCTBe OCHOBHOro rrpHH5IT BapHaHT 3aMeHhI Bcex rH,n:poreHepaTopoB c 

a,n:arrTa:o;Heli HX rrapaMeTpOB K cyrn:ecTByIOrn:HM HarropaM H c coxpaHeHHeM LJ:aCTOThI 

Bparn:eHH5I H MOrn:HOCTH. l(eJihIO peKOHCTpyKIJ;HH o6opy,n:oBaHH5I, He HCLieprraBIIIero 

cpoKa cJiy)K6hI, 5IBJI5IeTC5I 3aMeHa Hepa60TOCIIOC06Horo o6opy,n:oBaHH51 ,I(JI51 

o6ecneqeHH51 roTOBHOCTH K BhI,n:aqe MaKCHMaJihHOH MOII(HOCTH r'.3C, a TaK)Ke 

IlOBhillieHHe ypOBH51 aBTOMaTH3aIJ;HH. 

3aMeHe no.wie)l(aT rH.l(poreHepaTop1>1 KaK Hepa6oTocnoco6Hhie Ha 

rH,n:poreHepaTOphI, OTBeLJ:aIOrn:He COBpeMeHHhIM 1'pe6oBaHH5IM H OCHaII(eHHhie BCeMH 

Heo6xo,n:HMhIMH TeXHOJIOrHLJ:eCKHMH CHCTeMaMH: OXJia)K,I(eHH5I rH,n:poreHepaTopa, 

MacnocHa6)KeHH5I reHepaTopa, OTBo,n:a rrapoB Macna, TOpMo)KeHH51 rH,n:poreHepaTopa, 

TeIIJIOKOHTpOJI51, HerrpephIBHOro BH6pOKOHTpOJI51 B COCTaBe IIO,I(CHCTeMhI 

BH6po,n:HarHOCTHKH arperaTa ACY TII 13C, IIO)KapoTyIIIeHH5I, o6orpeBa 

OCTaHOBJieHHOro rH,n:poreHepaTopa ,I(JI5I coxpaHeHllil KaLJeCTBa H30JI51IJ;HH. 

THrr reHepaTopa 

Morn:HoCTh, KBAIKBT 
Ko3cpcpH:o;HeHT Morn:HOCTH, Cos cp 
lfacTOTa Bparn:eHH51, 06/MHH.: 

HOMHHaJihHa5I 

yroHHa5I 

lJaCTOTa TOKa CeTH, l:U: 
Harrp5I)l(eHHe HOMHHaJihHoe, KB 
MaxoBoli MOMeHT GD2, TM

2
, He MeHee 

,II;orrycTHMa51 oceBa5I Harpy3Ka Ha IIO,I(II51THHK, TC 

HH,n:yKTHBHhre corrpoTHBJieHH5I ( HeHacorrn:eHHhie 

3HaLJ:eHH5I), % 
CHHXpOHHOe ITO rrpo,n:OJihHOH OCH Xct 

CHHXpOHHOe ITO rrorrepeLJ:HOH OCH Xq 

CB 1490/170-96 YXJI4 
125880/l 07000 

0,85 

62,5 
135 
50 

13,8 
80000 
2400 

80 
60 
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ITepeXO)J;HOe ITO ITPO.IJ:OJJbHOH OCH Xct' 

cBepxITepexo.n:Hoe ITO ITpo.n:onhHOH ocH x" d 

CBepxITepexo.n:Hoe ITO ITOITepeqHoii ocH x" q 

o6paTHOH ITOCJJe)J;OBaTeJJbHOCTH X2 

ToK poTopa HOMHHannHDIH, A 
HaITp5DKeHHe poTopa HOMHHannHoe, B 
KpaTHOCTh cpopcHpoBaHIDI ITO HaITp5DKeHHIO, o. e. 

0THOIIIeHHe KOpOTKOro 3aMDIKaHH51 (OK3) 

Ko3cpcpHu;HeHT ITone3Horo .n:eiicTBH51, %, He MeHee 

Macca,T 

MaKCHMannHa51 MOHTmKHa51 Macca, T 

35 
22 
23 

22,5 
1860 
448 
2,5 
1,54 
97,4 
1060 
550 

KoHCTPYKU:IDI rH.n:poreHepaTopa H ero ITapaMeTpnI cooTBeTCTBYIOT 

peKoMeH.n:au;H5IM M3K. 

I'H.z:i:poreHepaTOp 30HTHqHOrO HCITOJJHeHH51 C paCITOJJO)l(eHHeM ITO)J;IT5ITHHKa Ha 

KpbIIIIKe Typ6HHDI, c O)J;HHM HaITpaBJJ5IIOII(HM ITO)J;IIIHITHHKOM B u;eHTpannHOH qacTH 

BepxHeii KpeCTOBHHbI, OITHpaIOII(eHC51 Ha KOPITYC CTaTopa. 

Cep.z:i:eqHHK CTaTopa B Hepa3neMHOe KOJJbQO 6y.n:eT IIIHXTOBaTbC51 B KpaTepe 

reHepaTopa. CTaTop rH.n:poreHepaTopa ycTaHOBJieH Ha cpyH.n:aMeHTHbie ITJJHTDI, a Ha 

BepxHeM cprraHu;e KOpITyca CTaTopa paCITOJIO)l(eHa BepXH5151 KpecTOBHHa. 

Pa,n:HannHDie ycHJIH51, BOCITpHHHMaeMnie HanpaBJUIIOII(HM ITO.IJ:IIIHTIHHKOM, 

nepe,n:aIOTC.sI BepxHeH KpeCTOBHHOH Henocpe,n:CTBeHHO Ha cpyH,n:aMeHT -qepe3 pacnopHhl e 

,I1;0MKpaThI. 

06MOTKa cTaTopa rn.n:poreHepaTopa - cTep)l(HeBaH, BOJIHOBa51, ,n:Byxcrroiitta5I, c 

TPeM51 ITapannennHDIMH BeTB5IMH B cpa3e, HMeeT TPH rrraBHDIX H TPH HeiiTPannHhIX 

Bnrno.n:a. Coe.n:HHeHHe cpa3 o6MOTKH - 3Be3.z:i:a. 

PoTop rH.n:poreHepaTopa - 6e3BanbHOH KOHCTPYKU:HH, K u;eHTpannHOH qacTH 

OCTOBa poTopa HeITocpe.n:CTBeHHO ITpHCOe)J;HH5IeTC51 CHH3Y Ban Typ6HHbI, a CBepxy -

Ha)J;CTaBKa Bana c BTYJJKOH HaITpaBJJ5IIOII(ero ITO)J;IllHITHHKa H KOHTaKTHhIMH KOJJbD;aMH. 

B KaqecTBe HCTOqHHKa CHrHana )J;JJ51 .n:aTqHKOB qacTOTDI Bpall(eHIDI, HCITOJJn3yeMDIX B 

cHcTeMe perynHpoBaHIDI Typ6HHDI H aBTOMaTHKH arperaTa, ITpe.n:ITonaraeTc51 

HCITOJJb30BaHHe 3HKO)J;epa. 

lfaom1u;H5I o6MOTOK cTaTopa H poTopa Knacca «F». 
Ilo.n:rrnTHHK - O)J;HOp51.IJ:HDIH, c caMoycTaHaBJJHBaIOII(HMHC51 cerMeHTaMH Ha 

BHHTOBDIX perymipyeMDIX OITOpax. IloBepXHOCTH TPeHH51 cerMeHTOB ITO)J;IT5ITHHKa H 

ITO)J;IIIHITHHKa HMeIOT 3JJaCTHqHoe MeTanJJOITJJaCTMaCCOBOe ITOKpbITHe. Ilo)J;IT5ITHHK H 

ITO.IJ:IIIHITHHK pa3Mell(aIOTC51 B Macn5IHDIX BaHHax. Maeno B BaHHax oxna)l(.n:aeTc51 

BCTpoeHHhIMH oxna.n:HTeJJ5IMH. ).:(n51 ITpe.n:oTBpall(eHH51 3arp513HeHIDI rH.n:poreHepaTopa 

MaCJJ5IHDie BaHHDI ITO)J;II5ITHHKa H ITO)J;IIIHITHHKa OCHall(eHbI YITJJOTHeHH5IMH. 

CHcTeMa oxna)l(.n:eHIDI reHepaTopa - KOCBeHHa51 B03.IJ:YIIIHa51, 3aMKHyTa51. ).:(n51 

OXJJa)l()J;eHH51 B03)J;yxa ITpe.n:ycMaTpHBaIOTC51 BO)J;.51Hbie OXJJa)J;HTeJJH. qaCTb rop51qero 

B03.IJ:yxa HCIIOJJn3yeTC51 )J;JJ51 OTOITJJeHH51 MaIIIHHHOro 3ana Mr3C. 

).:(n5I TOpMO)l(eHH51 arperaTa ITpe.n:ycMOTPeHa MexaHHqecKa51 CHCTeMa c 

HCITOJJb30BaHHeM TOpM030B-)J;OMKpaTOB, ycTaHaBJJHBaeMbIX ITO.IJ: 060.n:oM poTopa. IlpH 

TOpMO)l(eHHH arperaTa K TOpM03aM ITO)J;aeTC51 C)l(aTbIH B03.IJ:YX OT o6II(eCTaHQHOHHOH 
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MarHCTpanH, a .[(JUI IIO.[(beMa poTopa rrpH peMOHTHbIX pa6oTax - Maeno ITO.[( 

,n:aBJieHHeM OT MaCJIOHaCOCHOH ycTaHOBKH, ycTaHaBJIHBaeMOH HH.[(HBH,n:yannHO .[(JI51 

Ka)K.n:oro reHepaTopa. 

rH,n:poreHepaTop OCHam;eH CHCTeMOH IIO)KapOTYIIIeHH51 paCIIhIJI51eMOH BO.[(OH H 

,n:aTqHKaMH TeIIJIOBOro KOHYpOJI51. 

)J;JI5I .[(HarHOCTHKH COCT051HH51 OCHOBHOI'O o6opy,n:oBaHH51 Mr3C B COOTBeTCTBHH 

c Tpe6oBaHH51MH ,n:eHCTByK>m;Hx CTaH,n:apTOB reHepaTop .n:omKeH 6bITh OCHam:eH 

cpe,n:CTBaMH MOHHTOpHHra OT.[(eJibHbIX Y3JIOB. 

IIoMHMO TeMrrepaTypnI aKTHBHhIX qacTeH:, rro,n:IIIHIIHHKOBI>IX y3rroB H 

OXJia)l(.[(aIOm:Hx cpe.n: .[(OJI)KHbI KOHTpOJIHpOBaTbC51 crre,n:y10m:He rrapaMeTpbI: 

• 
• 

,n:aBJieHHe BO.[(hl Ha BXO.[(e B B03,n:yxo- H MaCJIOOXJia.[(HTeJIH; 

pacxo.n: BO.[(bl B B03.IJ:YXO- H MaCJIOOXJia.[(HTeJI5IX; 

• ypoBeHI> Macrra B MacrroBaHHax; 

• ypoBeHb BH6pal(HH. 

BH6pOKOHTpOJih rrpe.n:rrorraraeTC51 B03JIO)KHTh Ha COOTBeTCTByK>l1(yIO IIITaTHYIO 

JIOKaJihHYIO CHCTeMy B COCTaBe ACY TIT r3C. y CTaHaBJIHBaeMbie rrpH 3TOM Ha 

reHepaTope rrpeo6pa30BaTeJIH H ,n:aTqHKH .[(OJI)l(Hbl 6bITh cepTH<pHI(HpoBaHbI, HX 

pa6oTOCIIOC06HOCTh .[(OJI)l(Ha coxpaH51ThC51 B ,[(HaIIa30Hax qacTOT H aMIIJIHTY.IJ: 

BH6pal(HH, B03MO)KHbIX rrpH 3KCIIJiyaTal(HH rH,n:poreHepaTopa. 

c )J;OKJia,lJ;OM «TexuoJioru-.eCKHH H ... eHOBOH ay.z:i;uT HHBeCTU ... HOHHOro 
npoeKTa «3aMeua ru.z:i;poarperaTOB MrY» BhICT)'IIHJI - B. H. Buuorpa.r.os -

pyKoBo~HTeJih rrpoeKTa 000 «3<1>-HH)KHHHpHHr>>. HH)Ke rrpe~cTaBJieuo ocHoBuoe 

co~ep)KaHHe ~OKJia~a. 

XapaKmepucmuKa o6beKma 
MaH:HCKa51 H Ca51Ho-IliyIIIeHCKa51 r3C rrpe~cTaBJI.HIOT co6oH: e~HHbIH 

rH~p03HepreTHqecKHH KOMIIJieKC, TeCHO CB513aHHhIH TeXHOJIOrHqecKH: 

• MaHHCKa51 r3C (Mf'3C) - KOHTpperyrrHpyK>m;a51 CTaHI(H5I; 

• Ca51Ho-IliyIIIeHCKa51 r3C - IIHKOBa51 CTaHI(H51. 

0cHOBHa51 3a.z:i:aqa MaH:HCKOH r3C - crJia)KHBaTb KOJie6aHH51 ypoBH51 peKH B 

HH)KHeM 6ne<Pe (KOHYpperymipoBaHHe), Kor.n:a Ca51Ho-IIIyIIIeHCKa51 r3C Be.[(eT 

r11y60Koe peryrrHpOBaHHe Harpy3KH B 3HeprocHCTeMe. 

MaH:HCKHH rH,n:poy3err (MrY) pacrroJIO)l(eH HH)Ke no TeqeHHIO EHrrce51 B 21,5 KM 

OT Ca51Ho-IIIyIIIeHCKOH r3C. 

CocTaB o6neKTa: 

• rrpaBo6epe)KHa51 rpyHTOBa51 IIJIOTHHa; 

• pycJIOBa51 rpyHTOBa51 IIJIOTHHa; 

• JieBo6epe)KHa51 rpyHTOBa51 IIJIOTHHa; 

• 3,[(aHHe r3C C TpeM.H I'H.[(poarperaTaMH C IIOBOpOTHOJIOIIaCTHbIMH 

Typ6HHaMrr; 

• 6eTOHHa51 BO.[(OCJIHBHa51 IIJIOTHHa; 

• KPY3-220KB. 

y CTaHOBJieHHa51 MOm;HOCTh Mr3C COCTaBJI51eT 3 21 MBT' pacrrorraraeMa51 - 225 

MBT. IIpoeKTHa51 cpe,n:HeMHororreTH5151 ro,n:oBa51 BI>Ipa6oTKa 3JieKTp03HeprHH 
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cocTaBJrn:eT 1, 72 Mnp.n: KBT·q. <l>aKTMqecKa51 cpe,n:HeMHoroneTmrn ro,n:oBa51 Bbipa6oTKa 

3JieKTpo3HeprMM paBHa 1,53 Mnp.n: KBT·q. 

CpoKM cTpOMTeJibCTBa rM,n:poy3na 1980 - 2000 rr. ( c BBO.IJ:OM BO BpeMeHHYIO 

3KcrrnyaTa1(MIO B 1985 r.). 
Ilpei>Mem mexHo.no2u1./,eCK020 u 71eHoeo20 ayouma 

B o6oeM npoeKTHOH .n:oKyMeHTa1(MM, no.n:ne)l(arn:eH: 3KcnepTHOH ou;eHKe M 

onpe.n:eneHHOH npMJIO)l(eHMeM 1 «CocTaB npoeKTHOH .IJ:OKyMeHTa1(MM .IJ:JI51 npoBe,n:eHM51 

ny6nMqHoro TeXHOJIOrMqecKoro M 1(eHOBoro ay,n:MTa», BXO.IJ:51T. 

1. Ilo5ICHMTeJibHa51 3anMCKa. 

2. CBe,n:eHM51 06 MH)l(eHepHoM o6opy,n:oBaHMM, o ceT5IX MH)l(eHepHo-TeXHMqecKoro 

o6ecneqeHM51, nepeqeHI> MH)l(eHepHo-TeXHMqecKMx MeponpM5ITMH, co.n:ep)l(aHMe 

TeXHOJIOrMqecKMX peIIIeHMH. 

3. MeponpM5ITM51 no o6ecneqeHMIO co6n10,n:eHM5I Tpe6oBaHMH 3HepreTMqecKow 

3<l><l>eKTMBHOCTM M Tpe6oBaHMH OCHal1(eHHOCTM 3.IJ:aHMH, CTpoeHMH M coopy)l(eHMH 

npM6opaMM yqeTa MCnOJib3yeMbIX 3HepreTMqecKMX pecypcoB. 

4. TexHniieCKMe Tpe6oBaHM51 no npoeKTY «3aMeHa rM,n:poarperaToB MrY». 

I'uopomyp6uHbl 

CTaTMCTMKa cocT05IHM51 arperaTOB 3a nepMO.IJ: 3KcnnyaTa1(MM Ha 31.12.2015 r. 

npe,n:cTaBneHa B Ta6n. 5. 

Ta6nHu;a 5 

31.12.1984 r. 181 521 40 851 49 019 
28.09.1985 r. 215 158 19 007 50 299 
12.12.1985 r. 229 907 17 755 4 285 

Pa6oqMe KOJieca rM,n:poTyp6MH MrY - noBopOTHO-JIOnacTHOro TMna -

HaXO.IJ:5ITC51 B 3a<l>MKCMpoBaHHOM COCT051HMH ( nponennepHbIH pe)l(MM c )l(eCTKOH 

<l>MKcau;Mew nonacTew) M MMeIOT orpaHMqeHHYIO 30HY pa6oTbI OT 52 .n:o 77 MBT (npM 

HOMMHaJibHOH MOI1(HOCTM reHepaTopa 107 MBT Ka)l(.IJ:bIH) no npMqMHe 

Hey,n:oBJieTBOpMTeJibHOI'O BM6pa1(MOHHOro COCT05IHM51 rM,n:poTyp6MH Ha OTKpbITM5IX 

HanpaBJI5IIOI1(ero annapaTa 6onee 85 %. 
IIpoBe.n:eHHa51 ,n:Ba)l(.IJ:bI peKoHcTpyK1(M51 (2004 - 2006 rr. M 2012 - 2014 rr.) 

MexaHH3Ma pa3BopoTa nonacTew pa6oqero Koneca rM,n:poTyp6MHbI CT. N~ 1 MrY He 

n03BOJIMJia .IJ:OCTMqb HOMMHaJibHOH MOI1(HOCTM rM,n:poarperaTa B IJn-pe)l(MMe 107 MBT 

M3-3a BM6pa1(HOHHoro COCT05IHM51 rM,n:poTyp6MHbl. 

B Mae 2007 r. (nocne peKOHCTPYK1(HM 2004 - 2006 rr.) npM Hapa6oTKe r Al 
Mf'Y 8004 q B IJn-pe)l(MMe 06Hapy)l(eHO CTMpaHMe 6pOH30-<l>ToponJiaCTOBOrO 

noKpbITM51 BTYJIOK, noBJieKIIIee 3a co6oH: pOCT nepecTaHOBOqHblX ycMJIMH, BCJie.IJ:CTBMe 

qero rM.n:poarperaT 6I>m nepeBe.n:eH B nponennepHI>Iii pe)l(MM c <l>MKcau;Mew nonacTew Ha 

yron 1 7 ,5 rpa.n:ycoB 
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B ceHnr6pe 2016 r. (nocne peKOHCTPYKilIIl12012-2014 rr.) nptt Hapa60TKe rAl 
MrY 15700 qacoB B IlJI-pe)KttMe o6Hapy)KeH Ha,n:ttp o6nm..i;oBKH IIITOKa pa6oqero 
Koneca noBneKIIIHii 3a co6oll: npoTeqKH Macna c nopIIIHeBoii nonocTtt B Kopnyc 
pa6oqero Koneca. Ee3 pa36opKH r A BOCCTaHOBHTb o6nttQOBKY IIITOKa He 
npe,n:cTaBmreTc5I B03MO)KHbIM, Bcne,n:cTBtte qero rtt,n:poarperaT 6nrn nepeBe,n:eH B 
nponennepHbIH pe)KHM c tjlttKcar.i;tteii nonacTeii Ha yron 17 ,5 rpa,n;ycoB. 

Ilo COCT05IHHIO Ha 31.12.2015 r. cpe,n:HHH K03tjltjlHI.J;HeHT ttcnonb30BaHH5I r A 
Mr3C COCTaBn5IeT 77,5 %: 

• H3 31 ro,n:a 3KCnnyaTaQHH r Al HenpepnIBHO pa6oTan B TeqeHtte 20,7 neT 
(66,9 %); 

• M3 30 neT 3KCnnyaTaQHM r A2 HenpepbIBHO pa6oTan B TeqeHtte 24,6 neT 
(81,9 %); 

• H3 30 neT 3KcnnyaTaQHH, r A3 HenpepbIBHO pa6oTan B TeqeHHe 26,6 neT 
(87,6 %). 

I'uopo2e1-1epamopb1 
B 2013 - 2014 rr. OAO «HIIO L(KTI1» no ,n:oroBopy c Ca5IHo-IllyIIIeHcKoii 

r3C 6nrnH npoBe,n:eHbI KOMnneKCHbie o6cne,n:oBaHH5I BCeX Tpex arperaTOB C r.i;enbIO 
or.i;eHKH ttx TeXHttqecKoro cocT05IHH5I. OcHOBHbIM ,n:etjleKTOM Bcex Tpex reHepaTopoB 
onpe,n:eneHO Hanttqfie nOBbIIIIeHHOH BH6paQMM cep,n:eqHHKa CTaTopa «nonIOCHOH» 
qacTOTbI 100 rr.i;, BhI3BaHHOH cne,n:yIOII.J;MMM tjlaKTOpaMH: 

• He,n:ocTaT011HOH nnoTHOCTbIO CThIKOBKM ceKTopoB CTaTopa (nOBhIIIIeHHhlll 

ypoBeHb BM6paQMH <l>HKCHpyeTCSI Ha «XOilO~HOM» (~o 30 °C) cep~e"l.J:HHKe H 
yMeHhIIIaerc.SI no Mepe HarpeBa reHepaTopa); 

• Hey,n:aqHoii cxeMOH o6MOTKH CTaTopa M ypaBHHTeJibHbie TOKH reHepaTopa 
(B nepBOM cnyqae Ha6JIIO)l;aeTC5I pocT BH6par.i;HH cep,n:eqHHKa c yBeJIHqeHHeM Harpy3KM 
reHepaTopa, a BJIM5IHHe ypaBHHTeJibHbIX TOKOB o6Hapy)KMBaeTC5I no HanttqMIO 
nepHO,ll;HqecKHX M3MeHeHMH ypoBH5I Btt6par.i;Htt); 

• pa3BMTMeM ,n:etjleKTOB, CB.5I3aHHbIX c BbICOKOH Btt6par.i;tteii ( Tperr.i;ttHbI 
CBapHbIX IIIBOB, ocna6JieHtte KpenJieHMH o6MOTKH CTaTopa) M KOTOpbie 6y,n:yT 
yBeJIHqHBaTbC5I H nporpeccnpoBaTb. 

CocT05IHtte Ka)K,n:oro H3 rpex reHepaTopoB or.i;eHHBaeTc5I KaK HettcnpaBHoe, 
Hepa6oTocnoco6Hoe. 

I'nae1-1bze cUJZoebze mpa1-1crjJopMamopb1 
3Heprtt5I, Bnrpa6aTnrnaeMa5I reHepaTopaMtt MrY, nepe,n:aeTc5I B ceTb 220 KB 

qepe3 TPH noBbIIIIaIOrr.i;ttx rpextjla3HbIX ,n:Byxo6MoToqHbIX rpaHctjlopMaTopa Tttna T,I.(1.:(-
125000/220-71 Yl, pa6oTaIOrr.i;ttx no 6JioqHoii cxeMe c o,n:HHM reHepaTopoM e,n:ttHttqHoii 
MOII.J;HOCTbIO 107 MBT. 

B 2011 r. Ca5IHo-IllyIIIeHCKa5I r3C 3aKJIIOqHJia OT)l;eJibHbIH ,n:oroBop c HI1I13C 
no o6cJie,n:oBaHHIO TpaHctjlopMaTopoB CHJIOBbIX T,I.(1.:(-125000/220-71 Yl Tl. .. T3 
MaiiHCKOH r3C. 

B xo,n:e npoBepKtt 6nmo BbI5IBJieHo cJie,n:YIQrr.i;ee: 
• 3HaqeHHe KHCJIOTHOro qfiCJia npeBbIIIIaeT 3HaqeHHe, orpaHttqHBaIOrr.i;ee 

o6JiaCTb HOpManbHOfO COCT05IHH5I MaCJia. OcTanbHbie nOKa3aTeJIH KaqecTBa MaCJia B 
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6aKe TpaHccpopMaTopa COOTBeTCTByeT Tpe6oBaHJUIM HOpMaTIIBHO-TeXHIIqecKOM 

,n:oKyMeHTaIJ;IIII; 

• no pe3yJibTaTaM BII6paIJ;IIOHHOro o6cne,n:oBaHII51 3acpIIKCIIpoBaHo 

CHII)l(eHIIe 3arrpecCOBKII o6MOTOK; 

• MexaHIIqecKIIe, 3JieKTpIIqeCKIIe II TeMrrepaTypHbie xapaKTepIICTIIKII 

TpaHccpopMaTopoB COOTBeTCTByIDT Tpe6oBaHII5IM HOpMaTIIBHO-TeXHIIqecKOM 

,n:oKyMeHTaIJ;IIII. 

K rrnaHIIpyeMoMy cpoKy Haqana 3aMeHI>I ocHOBHoro o6opy,n:oBaHH5I Mr3C cpoK 

cJiy)l(6bI rJiaBHbIX TpaHccpopMaTOpOB COCTaBIIT 35 II 6onee JieT. 

071eHKa 3Kcnnyama71uoHHblX 3ampam e nepuoo c 2011no2025 22. 

Heo6xo,n:IIMOCTb peKOHCTPYKU:IIII TaK)l(e rro,n:TBep)l(,n:aeT cy:r.u;ecTBeHHbIM pocT 

3KCIIJiyaTaIJ;IIOHHbIX 3aTpaT 3a rrocne,n:HIIe mITb JieT II Ha 6JIII)l(aMrnyro rrepcrreKTIIBY 

(Ta6JI. 6). 

Ta6nIIu;a 6 

_··· ~l{criiryaTa.~J!gil~11e __ / >. Cio~M-. · ·os'l'I>~i<sl1~a.Ta~.•-• -u_r_· •. ·.•
6
0: ___ •efe .. 

3
1l_•·Hr> __ ._. _r~-· -- · · ... c3. a)···-Tp·'·••-•.·. __ ·.·.•_·.-_ .. •. -_ ..•. · .. a .• _.••.··-····T·····-·-·-·-···-·· I10 £94~1'1.]'i,1c ~. py6; ·· 3a:rp~'.1.'tt\ · · · · · · · ·· .-.... . , f--1, < · .· .... _. 

·..... / ·••• > > \ / x··· ··. 20[1 •••••••• I 2012 > •. <· 2013 / ./ ... 2014 > 2015 · ·. /2020 
TeKyll(Hii peMOHT 7 425,23 10 751,03 11 503,60 12 308,85 14 629,25 21 148,1 
KanHTaJII>HbIH 
peMOHT 
TexHHqecKoe 
o6cJJy)l(HBam1e 

10 188,66 0,00 0,00 0,00 0,00 0,00 

14,98 16,03 17,15 18,35 21,801 36,10 

lfroro CTOHMOCTb 
3KCm1yaTaU:HH 

17 628,87 10 767,05 11 520,75 12 327,20 14 847,26 21 184,2 

, CTOHMOCTb YKa3aHa Ha rH,n:poTyp6HHbI H rH.n;poreHepaTOpbI 

B rrepIIo,n: peKOHCTPYKU:IIII (2012 - 2014 rr.) ,n:JI51 BoccTaHOBJieHH5I IIJI-pe)l(IIMa 

6orno 3aTpaqeHo 97,514 MJIH py6. (6e3 H,[J;C). 

0cH06Hbze npeonocblJZKU peaJZU3a71uu IlpoeKma 
• cpoK cJiy)l(6bI rII,n:poTyp6IIH 3aKaHqIIBaeTC51: .I1:JI5I r Al B 2016 r. (rrpo,n:JieH 

,n:o ,n:eKa6p51 2019 r.), .I1:Jl51 r A2 II r A3 - B 2017 r.; 
• Hey,n:oBJieTBOpIITeJibHOe BII6paIJ;IIOHHOe COCT05IHIIe rII,n:poTyp6IIH rrpH 

OTKpbITHH HarrpaBJI5IIOII.J;ero arrrrapaTa CBbIIIIe 85 %; 
• 3KcrrnyaTaU:HOHHI>Ie orpaHHqeHH51 rrpH pa6oTe rH,n:poarperaTOB B 

rrporrennepHOM pe)l(HMe COCTaBJI5IIOT: .I1:JI5I r Al 71MBT; .I1:Jl51 r A2 Hr A3 - 77 MBT; 

• HeorrpaB,n:aHHbie XOJIOCTbie c6poCbI qepe3 3aTBOpbI BO,n:OCJIHBHOM IIJIOTIIHbI, 

B TOM qHcne B 3HMHIIM rrepHo,n:, rrpHBOMII.J;He K o6ne,n:eHeHHIO KOHCTPYKU:HM 3aTBopoB; 

• He,n:oBI>Ipa6oTKa 3JieKTpo3HeprHH H3-3a orpaHHqeHH51 pacrronaraeMoli 

MOII.l;HOCTH rH,n:poarperaToB; 

• cpoK cJiy)l(6bI rH,n:poreHepaTopoB K MOMeHTY Haqana 3aMeHbI COCTaBHT 35 

H 6onee neT. 
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3aKJZJOl.[eHu5l no o6cJZeooeaHURM 2uopomyp6uH u 2uopo2eHepamopoe 3aeooaMu 

u32omoeumeJZ5lMU DAO «CuJZoebze MautUHbZ» u XapbK06CKUM myp6uHHbZM 3aeoOoM 

(HbZHe GAO «Typ6oamoM») 

CocT05IHIIe reHepaTopoB 

II3rOTOBIITeJieM OQeHeHO KaK 

17330282.27.140.001-2006). 

I(eHoeaR l.[acmb 

no pe3yJibTaTaM o6cne,IJ,oBaHII5I 

HeIIcnpaBHOe, Hepa6oTocnoco6Hoe 

3aBO,Il,OM 

(no CTO 

B pe3yJibTaTe aHaJIII3a IICXO,Il,HbIX ,IJ,aHHbIX B MO,IJ,eJIII ,IJ,eHe)l(HbIX nOTOKOB 

Ay,IJ,IITop ycTaHOBIIJI cne.z:i:y10~ee: 

• 
KaqecTBO. 

npe,II,cTaBJieHHa5I CMeTHa5I ,IJ,OKyMeHTaQII5I IIMeeT y,IJ,oBJieTBOpIITeJibHoe 

OcHOBHbie cTaTbII 3aTpaT yqTeHbI II cooTBeTCTBYIOT npoeKTHOH 

,Il,OKyMeHTaQIIII, 3a,IJ,aHIIIO Ha npoeKTIIpOBaHIIe, TeXHIIqecKIIM ycJIOBII5IM; 

• cMeTHa5I ,IJ,OKyMeHTaQII5I no IIpoeKTY B QeJioM cooTBeTCTByeT Tpe6oBaHII5IM 

«3a,IJ,aHII5I Ha npoeKTIIpOBaHIIe», npe,II,CTaBJieHHbIM K CMeTHOH ,Il,OKyMeHTaQIIII, 

pa3pa6aTbIBaeMOH Ha CTa,IJ,IIII «II»; 

• npe,II,CTaBJieHHa5I Ha paCCMOTpeHIIe CMeTHa5I ,Il,OKyMeHTaQII5I COCTaBJieHa B 

nOJIHOM o6neMe Ha OCHOBaHIIII HOpMaTIIBHOH 6a3bl <I>EP-2001 II <I>EPM-2001 B 

pe,II,aKQIIII 2016 r.; 

• aHaJIII3 JIOKaJibHbIX CMeT nOKa3aJI Kpa:H:He He3HaqIITeJibHOe npeBbIIIIeHIIe B 

HIIX 3aTpaT Ha 1 119,51 ThIC. py6. (6e3 H,L(C). 

YqeT Bcex 3TIIX HeToqHocTeii He npIIBen K cy~ecTBeHHOMY H3MeHeHHIO 

IlOKa3aTeJieii 3KOHOMHqecKOM 3cp$eKTIIBHOCTH IlpoeKTa. 

Ay,IJ,HTop no,n:TBep)l(,II,aeT ,I1,HCKOHTHpoBaHHhIH cpoK OKYnaeMOCTH 21 ro.z:i:. 

PucKu npoeKma. HHeecmuiJUOHHblU pucK 

IlpoeKT OKynaeTC5I, O,IJ,HaKO CTaBKa ,Il,HCKOHTIIpOBaHII5I npIIH5ITa, no MHeHHIO 

Ay,IJ,IITopa, Ha HII3KOM ypoBHe (B pa3Mepe 11,6 %), a ,IJ,IICKOHTHpoBaHHbIH cpoK 

oKynaeMOCTII cocTaBJI5IeT 6onee 20 neT. IIo3TOMY Ay,IJ,IITop oQemrnaeT ypoBeHb 

IIHBeCTIIQIIOHHoro pIIcKa no IIpoeKTY KaK cpe,II,HIIH. 

OnepaiJUOHHbZU pucK 

K OCHOBHOMY IICToqHIIKY onepaQIIOHHoro ( 3KcnnyaTaQIIOHHoro) pIIcKa MO)l(HO 

OTHeCTII OTKJIOHeHIIe cpaKTIIqecKIIX 3KcnnyaTaQIIOHHbIX 3aTpaT OT nJiaHOBbIX, qTo He 

no3BOJIHT nonyqIITb noTOK ,IJ,eHe)l(HbIX cpe,II,CTB, ,Il,OCTaToqHbIH ,IJ,JI5I Be,IJ,eHII5I 6II3Heca H 

o6cJiy)l(IIBaHII5I ,Il,OJira. yqIITbIBa5I, qTo B ,IJ,aHHOM cnyqae npe.z:i:ycMaTpIIBaeTC5I TOJibKO 

3aMeHa o6opy,II,oBaHII5I Ha ,IJ,aBHO 3KcnnyaTIIPYIO~e:H:c5I 3JieKTpocTaHQIIH, 3TOT BII,II, 

pIICKa MO)l(HO cqIITaTb MIIHIIMaJibHbIM. 

BaJZJOmHbZU pucK 

,L(aHHbIH pIICK CB5I3aH c BbICOKOH Bep05ITHOCTbIO KOJie6aHII5I BaJIIOTHbIX KypcoB II 

IICnOJih30BaHIIeM B npoeKTe IIMnOpTIIpyeMOH qacTII nocTaBOK. B paccMaTpIIBaeMOM 

cnyqae OH MHHIIMaJieH, TaK KaK OCHOBHOe o6opy,n:oBaHIIe nJiaHIIpyeTC5I npIIo6peTaTb y 

OTeqecTBeHHbIX nocTaB~IIKOB. 

IlpoiJeHmHbzu pucK 

CxeMa cpIIHaHcIIpoBaHII5I IIpoeKTa ,IJ,eTaJihHO noKa He pa3pa6oTaHa, no3TOMY 

OQeHIITb ypoBeHh ,IJ,aHHoro BH,IJ,a pIICKa He npe,II,CTaBJI5IeTC5I B03MO)l(HhIM. 
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HaJZozoebzu pucK 

l1CTOLJHIIK pIICKa - Bep051THOCTb BBe,n:eHII51 HOBbIX BII,[(OB HanoroB II c6opoB, 

yBeJIIILJeHIIe ypoBH51 CTaBOK no cyII(eCTBYIOII(IIM HanoraM II c6opaM. c yLieTOM 

nocne,n:HIIX TeH,n:eHU:IIH B 3KOHOMIIKe cTpaHbI Ay,n:IITop ou;eHIIBaeT 3TOT BII,n: pIIcKa KaK 

cpe,n:HIIH. 

I!J-tpn5tiJUOHHbZU pucK 

Ay,n:IITop ou;eHIIBaeT ypoBeHb 3Toro BII,[(a pIICKa KaK cpe,n:HIIH, TaK KaK B 

cpe,n:HecpoLIHOH nepcneKTIIBe ,n:oxo,n:Ha51 LJaCTb ITpoeKTa He 6y,n:eT 3aII(IIII(aTb ero OT 

B03MO)KHbIX BCnJieCKOB IIH<iJJI51U:IIII: CTaBKa Ha MOII(HOCTb B 6JIII)KallrnIIe ro,n:bI 6y,n:eT 

HaXO,[(IITbC51 npaKTIILJeCKII Ha <PIIKCIIpOBaHHOM ypOBHe 

PucK HeKoHmponupyeMozo U3MeHeHU5l mapupoe Ha 3neKmpu4ecKy10 3Hep2u10 

MaHHCKa51 r3C yLiaCTByeT B KOHKypeHTHOM pbIHKe 3JieKTp03HeprIIII II 

MOII(HOCTII B pe)KIIMe u;eHonpIIHIIMaHII51, a TaK)Ke npe,n:ocTaBn51eT AO «CO E3C» 

ycnyrII no nepBIILIHOMY perynIIpoBaHIIIO LJacTOTbI. Bepo51THOCTb cyII(eCTBeHHoro 

HenporH03IIpyeMoro CHII)KeHII51 ypoBHell u:eH II TapII<iJOB Ha Bcex 3TIIX pbIHKax B 

o6o3pIIMOM 6y,n:yII(eM MIIHIIManbHa51. 

PucK U3MeHeHU5l o6beMa c6bzma 3JteKmpu4eCKOU 3Hepzuu 

OnbIT 3KcnnyaTaU:IIII Mr3C no3BOJIIIT 3aKa3LJIIKY ycnernHo MIIHIIMII3IIpoBaTb 

HeraTIIBHbie nocne,n:CTBH51 KaK OT HenporH03IIpyeMbIX Kone6aHIIll Bbipa6oTKII 

3JieKTp03HeprIIII Ha Mr3C B KpaTKO- II cpe,n:HecpOLIHOll nepcneKTIIBax, TaK II 

,[(OCTaT01:J:HO yBepeHHO nporH03HpOBaTb 3arpy3ey Mr3C B ,n:onrocpO"IJHOll 

nepcneKTHBe. YpoBeHh :noro BH,n:a pHcKa Ay,n:HTop ou:eHHBaeT KaK MHHHMaJihHhIH. 

PucK yiJopo:»eaHU5l cmowwocmu IlpoeKma 

HecMO'Ip51 Ha pR,n: 3aMe1:J:aHIIH, npe,n:nRBJieHHhIX Ay,n:HTopoM K cMeTHoli . 

,n:oKyMeHTaU:IIII no IlpoeKTy, Ay,n:1nop C1IIITaeT pIIcK y,n:opo)KaHII51 IlpoeKTa HII3KIIM. 

PucK HeOopuHaHcupoeaHU5l IlpoeKma 

TaK KaK IlpoeKT ell(e He peanII3yeTc51, ypoBeHb pIIcKa ero He,n:o<iJIIHaHcIIpoBaHII51 
MO)KHO npII3HaTb HII3KIIM. 

3aKJZJOl/eHue e l/acmu mexHonozu4ecK020 ayouma 

1. TexHII1:J:eCKIIe perneHII51, CB513aHHbie c BbI6opoM o6opy,n:oBaHII51 ,n:nR 

KOMnJieKCHOH peKOHCTPYKU:IIII CTaHU:IIII, B 3HaLJIITeJibHOll CTeneHII orpaHIILJeHbI 
npoTOLJHOll qaCTbIO rII,n:poTyp6IIHbI. 

2. Heo6xo,n:IIMOCTb 3aMeHbI rII,n:poTyp6IIH o6ycnoBneHa IIX pa6oToli B 

orpaHII1:J:eHHOM ,n:IIana30He Harpy30K (no BII6pau;IIOHHOMY COCT051HIIIO) 52 - 77 MBT, 

LJTO npIIBO,[(IIT K CHII)KeHIIIO pacnonaraeMOll MOII(HOCTII CTaHU:IIII c 321 ,n:o 225 MBT II 

LJaCTOMY IICnOJib30BaHIIIO 3aTBOpOB Bo,n:oc6pocHOM nJIOTIIHbI B 3IIMHIIH nepIIO,[(. 

3. YLIIITbIBa51 cocT051HIIe rII,n:poreHepaTopoB, ou;eHIIBaeMoe 3aBo,n:oM-

II3rOTOBIITeneM KaK Hepa60Tocnoco6Hoe, II ,[(OCTII)KeHIIe IIX cpoKa CJiy)K6bI K MOMeHTY 

Haqana peKOHC'IpYKU:IIII 35 neT, cne,n:yeT npII3HaTb perneHIIe 06 IIX 3aMeHe 
o6ocHOBaHHbIM. 

4. 3aMeHa TpaHc<iJopMaTopoB no IICTe1:J:eHIIII IIX cpoKa cny)K6bI npIIBe,n:eT K 

Heo6xo,n:IIMOCTII OCTaHOBa 3aMeHeHHbIX rII)J,poarperaTOB II He,n:OBbipa6oTKe 

3JieKTp03HeprIIII. Ha ocHoBaHIIII 3Toro nnaHIIpyeMa51 3aMeHa rnaBHbIX 
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TpaHccpopMaTOpOB 

o6ocHOBaHHOH. 

O):(HOBpeMeHHO c rII,n:poarperaTOB BblI'JI5I):(IIT 

5. Dp0Be,n:em1e peKOHCTPYKU:IIII IT03BOJIIIT yBeJIII1:IIITh pacITonaraeMyIO MOII(HOCTh 

MaiIHCKOH r3C ):(0 321 MBT, o6ecITe1:IIIT 6e30ITaCHYIO 3KCITJiyaTaQIIIO II yBeJIII1:IIIT 

3KOHOMII1:IeCKYIO 3cpcpeKTIIBHOCTb CTaHU:IIII. 

6. Ay,n:iITop caMOCT051TeJII>Ho BhI):(eJIIIJI II3 o6m:ero cBo,n:Horo cMeTHoro pac1:1eTa 

(CCP) ITpoeKTa «KOMITJieKcHa51 peKOHCTPYKU:II51 MaiIHcKoro rII,n:poy3na» 3aTpaTI>I, 

KOTOpnie OTHOC51TC51 K IIHBeCTIIU:IIOHHOMY ITpoeKTY «3aMeHa rII,n:poarperaTOB MrY 

«ITO):( KJII01:1», H 3KCITepTHO ou:eHIIJI IIX B 8 584 990,59 TDIC. py6. c H,I(C (33,35 % BCeiI 

CTOIIMOCTH KOMITJieKCHOH peKOHCTPYKU:IIII MaiIHCKOI'O rII,n:poy3na). 

7. CMeTHa51 ,n:oKyMeHTau:irn cooTBeTCTByeT Tpe6oBaHH5IM, ITpe,n:o5IBJI5IeMDIM K 

CMeTHOH ):(OKyMeHTaQIIII, pa3pa6aTbIBaeMOH Ha CTa):(HII IIHBeCTIIU:IIOHHOI'O ITpoeKTa. 

8. CTOHMOCTh DpoeKTa 3aBI>1meHa KpaiIHe He3Ha1:IHTeJII>HO - Ha 1 119,51 ThIC. 

py6. (6e3 H,I(C). 

9. CornacHo ,n:aHHDIM 3a5IBKH Ha IIHBeCTIIU:HOHHI>IiI ITpoeKT «3aMeHa 

rII,n:poarperaToB MrY» ITPII cTaBKe ):(IICKOHTIIpoBaHII51 11,6 % DpoeKT oKyITaeTc51. 

qIICTDIH ):(IICKOHTIIpoBaHHbIH ):(OXO):( (NPV) paBeH 2 667 536 TDIC. py6., BHyTpeHH5151 

HOpMa ):(OXO):(HOCTII (IRR) COCTaBJI5IeT 15,1 %, ):(IICKOHTIIpoBaHHDIH cpoK OKyITaeMOCTII 

-21 ro,n:). 

10. Ay,n:IITOpOM ITPII aHaJIII3e IICXO):(HbIX ,n:aHHbIX B MO):(eJIII ,n:eHe)l(HblX ITOTOKOB 

Bhl5lBJieH p.SI):( HeT01:IHOCTeiI, f1:IeT KOTOphIX He np:1rnen K cyll(eCTBeHHOMY H3MeHeHmo 

I10Ka3aTeneiI 3KOHOMW:IeCKOH 3<}.><}>eKTHBHOCTH IlpoeKTa. 

11. Ay,n:HTop He BhI.SIBIIJI cyrn;ecTBeHHhlX pIICKOB ITO IlpoeKTY. 

B o6cy~euuu )J,OKJia)J,OB npnHHJIH y-iacTue: 
qneH-Kopp. P AH E. B. AMeTHCTOB, ,n:.T.H. B. A. EapuuoB - 3aBe,n:yIOII(IIH 

OT,n:eneHHeM rrepcITeKTIIB pa3BIITII.SI 3JieKTp03HepreTIIKII OAO «3HHH HM. r.M. 

Kp)l(II)l(aHOBCKoro», ,n:.3.H. A.H. Ky3oBKHH - 3aMeCTIITenn reHepannHoro ,n:IIpeKTopa 

OAO «HHCTIITYT MIIKp03KOHOMIIKII», ,n:.T.H. I>. K. MaKCHMOB - ITpocpeccop HHY 

«M3H», A. <I>. Eou,l1,apeuKo - coBeTHIIK ,n:IIpeKTopa ITO yITpaBJieHIIIO pe)l(IIMaMII E3C 

- rnaBHoro ,n:IIcITeT1:1epa AO «CO E3C», T. M. IOcynoB - ITepBDiiI 3aMeCTIITeJib 

,n:IIpeKTopa - rnaBHI>IiI IIH)l(eHep cpIInIIana TIAO «PycrII,n:po» - «Ca.SIHo-lllymeHcKoiI 

r3C HM. n. C. HeITopO)l(Hero», K. B. 3aBU3eHOB - 3aMeCTIITeJib ,Il;HpeKTopa 

,I(eITapTaMeHTa pa3BIITII51 3JieKrp03HepreTIIKII MIIH3Hepro PoccIIII, K.T.H. I>. H. 
IOpKeBu-i - rnaBHhIH IIH)l(eHep AO «neHrII,n:poITpoeKT», 0. IO. CoJioMaTuu -
Ha1:1annHIIK yrrpaBneHII51 TIAO «PycrII,n:po», B. A. l>eJio6poB - Ha1:1annHIIK oT,n:ena 

KOHCaJITHHra 000 «3<1>-HH)l(IIHIIpIIHr>>, IO. A. CTenauoB - 3AO «CBeKo CoI03 

HH)l(IIHIIpHHr>>, ,n:.T.H. <I>. JI. Koran. 

C 3aKJIIO-IHTeJihHhIM CJIOBOM u no npoeKTY pemeuuH BhICTYITIIJI Dpe3H,IJ;eHT 

HD «HTC E3C» ,n:.T.H., ITpocpeccop H. ~· PoraJieB. 
OH ITpe,n:JIO)l(IIJI C03,IJ;aTb pa601:1yIO rpyrrITy ITO BDipa60TKe pemeHIIH COBMeCTHOI'O 

3ace,n:aHII5I. B pa601:1yIO rpyITITY BoiI,n:yT ,n:0Kna,n:1:1MKII II BDICTYITIIBmIIe Ha coBMecTHOM 
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3ace)lamu1, a TaK)l(e 3aHHTepecoBaHH:Die opraHH3aI1HII H JIHIIa. Pa6011y10 rpyrrrry 

B03rJiaBHT )l.T.H., rrpo<t>eccop B. B. MoJIO)JJOK. 

CosMeCTHoe 3ace)J,aHue OTMeqaeT. 

1. Heo6xo)lHMOCTh peaJIH3aIIHH pa3pa6oTaHHoro AO «JleHrH)lporrpoeKT» 

HHBeCTHIIHOHHOro rrpoeKTa «3aMeHa rH)lpoarperaTOB MrY», o6ycJIOBJieHHOro 

OIIeHKOH COCT0.51HH.51 rH)lpOTyp6HH H rH)lporeHepaTopoB KaK HeHcrrpaBHOe, 

Hepa6oTocrroco6Hoe. IIpoBe)leHHe peKOHCTPYKIIHH II03BOJIHT yBenuc:IHTh 

pacrronaraeMyIO MOIIIHOCTh MaHHCKOH r3C, o6ecrre11HT 6e30IIaCHYIO 3KCIIJiyaTaIIHIO H 

yBeJIH11HT 3KOHOMUC:IeCKYIO 3<l><l>eKTHBHOCTh CTaHIIHH. 

2. B pe3yJinTaTe rry6nH11Horo TexHonoruc:1ecKoro H IIeHoBoro ay)lHTa 

HHBeCTHIIHOHHoro rrpoeKTa «3aMeHa rH)lpoarperaToB MrY», BhIIIOJIHeHHoro 000 
«3<!>-I1H)l(HHHpHHr>>, IIO)lTBep)l()leHa IIOJIHOTa H )lOCTaTO"l:JHOCTh rrpe)lCTaBJieHHOH 

rrpoeKTHOH )loKyMeHTaIIHH, pa3pa6oTaHHOH AO «JleHrH)lporrpoeKT», a TaK)l(e TO, "l:ITO 

rrpe)lJIO)l(eHHhie TeXHH"l:JeCKHe pemeHH.51 COOTBeTCTBYIOT COBpeMeHHbIM Tpe6oBaHH.51M B 

o6JiaCTH Ha)le)l(HOCTH H 3KOJIOrH"l:leCKOH 6e30IIaCHOCTH o6oeKTOB rH)lp03HepreTHKH. 

Ilo3uu,uS1 ~enapTaMeHTa pa3BUTUH 3JieKTp03HepreTUKU MuH3uepro Poccuu 
COCTOUT B CJie)J,yIOIIJ,eM. 

B HHBeCTHIIHOHHOM rrpoeKTe «KoMrrneKcHa.51 peKOHCTPYKIIH.51 Ma.H:HcKoro 
rH)lpoy3Jia» IIeJiecoo6pa3HO BhI)leJIHTh 3Tan nycKOBoro KOMIIJieKca, COOTBeTCTB)'lOIQHH 

THTYJIY «3aMeHa rn)lpoarperaToB MrY», a TaK)l(e yqecTh B oTIIere Ay)lHTopa npH 
aHaJil'.13e cpHHaHCOB0-3KOHOMH11eCKOH MO)leJIH IIOJIH)'IO CTOHMOCTh pa6oT no npoeICTy 

«KoMnJieKcHa.51 peKOHCTPYKIIH.51 Ma:HHcKoro rn)lpoy3na» H BJIH5IHHe cxeMuo­
pe)l(HMHhIX IIOKa3aTeJieH H rrporH03HhIX 6anaHCOB. 

CosMeCTHoe 3ace)J,auue pemuJio. 
1. 0)lo6pHTh rrpe)lCTaBJieHHOe 000 «3<!>-I1H)l(HHHpHHr>> IIOJIO)l(HTeJihHOe 

3aKJIIO"l:JeHHe TeXHOJIOrH"l:leCKoro H IIeHOBOro ay)lHTa HHBeCTHIIHOHHOro rrpoeKTa 
«3aMeHa rH)lpoarperaTOB MrY» <l>HJIHaJia IIAO «PycrH)lpo» - «Ca5IHo-lllymeHcKa.51 
r3C HMeHH II. C. HerropO)l(Hero». 

2. PeKoMeH)lOBaT:D IIAO «PycrH)lpo» rrpHBJie11n AO «JleHrH)lporrpoeKT» B 

Ka"l:JeCTBe rrpoeKTHOH opraHH3aIIHH )IJI.51 pa3pa6oTKH pa6011e:H )lOKyMeHTaIIHH rrpH 

peaJIH3aIIHH HHBeCTHIIHOHHOro rrpoeKTa «3aMeHa rH)lpoarperaTOB MrY » <l>HJIHaJia 

IIAO «PycrH)lpO» - «Ca.51Ho-lllymeHCKa.51 r3C HMeHH II.C. HerropO)l(Hero». 

3. PeKoMeH)lOBaT:D AO «JleHrH)lporrpoeKT» y-qecT:D rrpe)lJIO)l(eHH.51 H 3aMe11aHH.5I, 
rrpe)lCTaBJieHHble 000 «3<!>-I1H)l(HHHpHHr>>, Ha CJie)lyIOIIIHX CTa)lH.51X peaJIH3aIIHH 

HHBeCTHIIHOHHoro rrpoeKTa «3aMeHa rH)lpoarperaToB MrY» <l>HJIHaJia IIAO 
«PycrH)lpO» - «Ca.51Ho-lllymeHCKa.51 r3C HMeHH II.C. HerropO)l(Hero» 

4. B IIeJI.51X o6ecrre"l:leHH.51 CHCTeMHOH Ha)le)l(HOCTH 3HeprocHcTeM:DI CH6HpH B 

COOTBeTCTBHH c Tpe6oBaHH.51MH TeXHH"l:JeCKHX perJiaMeHTOB H HHhIX HOpMaTHBHhIX 

aKTOB peKoMeH)lOBaTn IIAO «PycrH)lp0>> BnrnorrHHTh peanH3aIIHIO HHBeCTHIIHOHHhIX 
rrpoeKTOB «3aMeHa rH)lpoarperaToB MrY » H «3aMeHa TpaHc<l>opMaTopoB CHJIOBhIX T 1 
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- T3 MrY» tjnurn:ana IIAO «PycrH,z:i;po» - «Ca5IHo-IllyrneHCKa5I r3C HMeHH rr.c. 
Henopmirnero» coBMeCTHO ,z:i;o 2022 r. 

IlepBDIH 3aMeCTHTem, Ilpe,z:i;ce,z:i;aTeJI5I 
HayqHo-TeXHHLieCKOH KOJIJierHH 
HIT «HTC E3C», 
,z:i;.T.H., npocpeccop 

B .B. MoJIO,ZJ;IOK 

YLieHI>IH ceKpeTapo CeKl(HH no npo6JieMaM 
Ha,ZJ;e)l(HOCTH H 6e3onacHOCTH 6oJibIIIHX 
cncTeM 3HepreTHKH Hay-LIHoro coBeTa P AH 
no CHCTeMHbIM HCCJie,ZJ;OBaHH5IM B 
3HepreT.HKe, 3aBe,z:i;yIOil(HH OT)J;eJieHHeM 
OAO «3HepreTHLJeCKHH HHCTHTYT HM. r.M. 
Kp)l(H)l(aHoBcKoro», ,z:i;.T.H., aKa,z:i;eMHK A3H 

r~ B.A. EapHHOB 

Y LieHI>IH ceKpeTapo 
HayLIHO-TeXHHLiecKott KOJIJierHH 
HIT «HTC E3C», 
K.T.H. 

/(ruP( ~~- HcaMYJ<aMe!IOB 
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