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KOHKYPEHLNA

Opepxatb nobeny
B OUTBE CUJTbHEULLUNX

CeMb net Ha3ap, B anpene 2008 roaa, B
HuxxHem HoBropoge Ha fipmapKe aToMHOro
MaLUMHOCTPOEHHUS COCTOS/IUCH NepBbie B UCTO-
pumn Poccum oTKpbITbIe TOPru cpeau nocras-
LMKOB aTOMHOM oTpaciu. Mbl, }XypHanucTbl,
cYMTaNMn Toraa CKOpPOCTb, C KAKON YHaCTHUKKN
TOproB B 60pb6e 3a 3aKa3bl aTOMHOW Kop-
nopawMmn CHUXKaau CTapToBble LieHbl JIOTOB,
Y B NepBblil JeHb SPMapKKU 3Ta CKOPOCTb CO-
ctaBuna 35 MUIIMOHOB py6neil B MUHYTY. B
LleJIOM e 3a TPU AHA TOProB Ha spMapkKe
6bl10 peann3oBaHoO TpUALATb JIOTOB 06LLEN
cTapToBoO# cymMmoii 6onee 3,5 munnunapaa py-
6nen. OKOHYaTe/NIbHaA LieHa No uToram Tex
TOopros coctaBuna 2709 MUNNIMOHOB pyGnen,
TO ecTb, 9KOHOMMUA GloAKeTa cocTaBuia 6e3
manoro 798 MWUIMOHOB.

CraBKa Ha KOHKYpPeHLHIo

MHOrMm 31O AENCTBO Ka3anoch TOraa AaHblo
pbIHOYHOM MoAe Nnubepana Ceprea KupueHko,
BO3rNaBnaBLIEro K Tomy BpemeHu K «Pocatom»
4yyTb 60nee roga. Cam ke KnpveHko npu noase-
[lEHMM UTOTrOB MEPBOro ayKLIMOHHOMO AHS rOBOPWI
06 3TOM HaYMHaHWM TaK:

— [NaBHOE, 4TO NPeANPUATUA TeNepb NOHUMa-
lOT, 4TO aTOMHasi OTpac/ib OTKPbITa 415 YECTHOM
M NPO3paYvHOM KOHKYPEHLMU: MPUXOAM, BbIMIPb-
Baw. A ecnu Tbl Npourpan, To cam B 3TOM BUHO-
BaT v Buaen, noyemy npowurpan. Npourpasimne
CeroaHsa A0MKHbI AyMaTb O TOM, NOYEMY UX LieHa
OKa3anacb C/IMWKOM BbICOKON: MOXET BblITb, UM
HaJo MOAEepPHN3MpPOoBaTb MPOM3BOACTBO, AyMaTb
0 COKpalleHnn HaKnaaHbIx pacxoaos. Hago npo-
CTO MOHMMAaTb, YTO 3HAYUT oaepKaTb nobeny B
HOPMaNibHON KOHKYPEHLIMW.

MOHO CKa3aTb, 4TO NOBbILEHWUE CBOUX KOH-
KYPEHTHbIX NPEUMYLLECTB M €CTb OHA N3 OCHOB-
HbIX 3a4ay, KoTopble pellaeT PocatoMm B nocnesa-
HWe rofbl. XOpoLo 3apeKoMeHjoBaBLIee ce6s
3D-npoeKTupoBaHue, TpaHchopMmnpoBaBLLeecs
3ateM B MynbTu-D, 1 akTyanu3aums aToMumnkamm
BCEro nnacra TemM, CBA3aHHbIX C W3HEHHbIM
LIMKIJIOM CNIOXHbIX MHXXEHEPHbIX 00 EKTOB, — BCE
3TO M €CTb AIBUKEHMWE B HaMpaB/eHUM NOBbIWEHUS
KOHKYPEHTOCMOCOBHOCTU POCCUMNCKOM aTOMHOM
oTpacnu.

M BOT yb6eauTenoHoe ToMy NOATBEPKAEHME.
Hoa6pb 2013 roga: PocaTom BbiMrpan TeHaep
Ha CTPOWUTENIbCTBO aTOMHOW 3/1EKTPOCTaHLUMK
B MopaaHuu. AreHTCTBO N0 aTOMHOW 3HEPruu
MopaanuK, noareepxaas nobeay Pocatoma, noa-
YepKHyNo Torga B oduumManbHOM COOBLLEHMUMU,
YTO «POCCUICKOE NMpeanoXeHne SBNSeTCa Hau-
NYYLWMM C TOYKM 3PEHUS TEXHONOMMMU COOPYIKEHUS
n cuctem 6e30NacHOCTHY.

B atom TeHaepe Mbl onepeaunu GpaHLys-
CKO-INOHCKUM anbaHc AREVA u Mitsubishi
Heavy Industries Ltd, Ha paHHen cTaguun cpeau
npeTeHAeHTOB 6biIn TakKe KaHaga u HOxHasa
Kopes. NHTepecHo, 4To dpaHLy3bl, XUBYLLUE
B CTpaHe, y KOTOPOW NPOTSXEHHOCTb MOPCKMX
rpaHuy 6onee 5000 KunomeTpoBs, npeanaranm
MopaaHum noctpontb ASC B paloHe 3anvBa AKa-
6a Ha KpacHom mope, rae KoponeBcTBO MMeeT
€AMHCTBEHHYO MOPCKYIO 6€peroByto IMHUIO NPo-
TAXEHHOCTbio MeHee 30 KunomeTpoBs. B Akabe
HaxoAMTCA eAMHCTBEHHbIM MOPCKOM NOPT, 34eCb
co3gaHa v NpUINYHO GYHKLMOHMPYET cBO6OA-
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Mensaxxu UopaaHumn

Has 3KOHOMMYeCKas 30Ha, HO TeppUTOPKS NpU
3TOM pa3BMBaETCH KaK TypucTMYecKas: Xalu-
MUTCKOE KoponeBcTBo, 90 NpoLeHTOB NioLaan
KOTOPOro 3aHWMMaloT MEeCKU M MYCTbIHK, Ype3-
BblYalHO AOPOXMT 3TUM HEBONbWNM 0a3UCOM
y mopsi. A Poccus npegnoxkmna noctpomts A3C
B NPOMbILWIEHHON 30HE 33-3apkKa, TpeTbero no
BeNUYMHe ropoja MopaaHuu, Haxogsuerocs B
Tpex AecaTKax KUNOMETPOB K CEBEPO-BOCTOKY
OT CTONMLbI U COCPEeAOTOUMBLLENO Y ce6si NOYTH
NONOBUHY BCEWN MPOMbIWNEHHOCTH CTpaHbl. OT
NPUMOPCKoN AKabbl 4O 3TOr0 NPOMBbILLIIEHHOMO
ueHTpa — 6onblwe 300 KUIOMETPOB NecHaHoOM
NYCTbIHK W GE3NI0AHBIX FOP, MO KOTOPbIM Npes-
CTOSNO0 6bl, BbIMrpan TeHaep dpaHLy3bl, TAHYTb
NIMHUK aNeKTponepesay.

KcTatn, nommmo aHeprogeduuuta, B Mopaa-
HWUM eLLle M OFPOMHbI HEIOCTATOK NPECHOM BOfbI,
KOPONEBCTBO HAXOAMTCS B TPOMKE CaMblx 3acyLL-
NMBbIX CTpaH Mupa. B npoBuHLMK 33-3apka, rae v
6yaeT BO3BOAMTLCS aTOMHas CTaHLuMs, MpoTeKkaeTt
Hebo/bllas ropHas peyka Cennb-33-3apka, pac-
XO[ BOJAbl B KOTOPOMW B TPU pa3a MeHblUe, YeMm,
K NpuMepy, B HWKeropoackow Kyabme, HO and
MECTHbIX — 3TO BTOPas No BE/IMYMHE peKa nocne
MoppaHa. TaK BOT, ecnn poccuickui npoeKt ASC
npeanonaraeT rpagnpHu (a Kyaa 6e3 H1x?), To Ha
Cennb-33-3apKe cpean ropHbIX CKII0HOB Henpe-
MEHHO MOSIBUTCS He6ONbLIOE BOLOXPaHUMLLE,
KOEMY WUTEeNM ropoaa, rae K Kaxxaomy agepesuy
M KYCTUKY Ha ra3oHe NoABeAeHa CUCTeMa UCKYC-
CTBEHHOIO OPOLIEHWS — MHa4ye PacTeHUsaM 34ecb
He BbIXXWUTb — BYAYyT OCOGEHHO pajbl.

HoBble pbIHKH U CTapbie Apy3bs
MHdpopMaLnoHHOe coobLeHNe C HOBOCTHOM
nentbl PUA «HoBocTw» 3a 10 dpeBpana yxe Te-
Kywero roga: «B xoge oduumanbHOn BCTpeUH
npesungeHTa Poccuiickon ®eaepaunm Bnagummpa
MyTuHa v npe3ungeHTa Apabckon Pecnybnnku
Erunetr A6aena ®atraxa ac-Cucu CTOPOHLI B
NOJIOXKUTENbHOM KJTlo4e 06CyAnSIM COBMECTHbIN
NMPOEKT COOPYKEHUS aTOMHOM 3/1IEKTPOCTaHLUM».
M ewwe napa yutat n3 coobleHus: «Poccun-
CKMeE aTOMLUMKN HamepeHbl MOCTPouTb B ErvnTe
COBPEMEHHYIO, COOTBETCTBYIOLWYIO MOCTHYKY-

CUMCKUM TpeboBaHmnaMm 6e3onacHocT ASC 13
4 6nokoB no 1200 MBT Kaabli, Npn 3TOM Ha
CTPOUTENBCTBO CTaHLUMM MOCKBa rotoBa npego-
ctaBuTb Kaunpy kpeaut, — 3aasun C. KUpUeHKO».

«Ecnu 6yayT NPUHATLI OKOHYaTeNbHble peLle-
Hus, Poccrsa MoXeT nocTpouTb ErvnTy He npocto
A3C, a co3aaTb Lenyo aTOMHy0 oTpacib, 3a-
aBun B Kanpe npesngeHt PO Bnagumup MyTuH
no UToraM NepPeroBoOpPOB C EMMMNETCKUM KOeron
A6penb ®atraxom ac-Cucm».

CnpaBeanuBoCTY pafu cnefyeT ckasaTb, 4To
noKa paHo yTBepxaaTb, 4To Poccusa nepeurpana
3[eCb KOro-TO U3 KOHKYPEHTOB — OKOHYaTesb-
Hoe pelleHne O BbI6ope KOMMNaHuW Ans CTpou-
TenbcTBa A3C Kaunpowm elie He npuHaTo. B xoae
Bu3uTa B. MNyTnHa B Ernet ynosIHOMOYEHHbIMU
opraHusauusamu, PocatoMoM v MUHUCTEPCTBOM
3M1EKTPO3IHEPT UM M BO30OHOBASAEMbIX UCTOYHUKOB
3Hepruu ErnnTa, 66110 nognucaHo CornalleHue o
pa3paboTKe NpPoeKTa, onpeaensioLLero xapakTe-
PUCTUKM aTOMHOW 3/IEKTPOCTaHLMK, KoTopas no
npocbbe Ernnta 6yaeT coBMelLeHa C OMpPeCcHU-
TeNlbHbIM KOMTMIEKCOM (4TO AenaeTcs Bnepsble!).
MNoanucaHHoe cornalleHne npeanonaraet co-
opyxeHue aByx 6nokoB AJC. PocaTtomy B cBA3MU
C 3TUM HEOBX0AMMO «B OYEHb CXaTble CPOKM
MOArOTOBMTb K NOANUCAHUIO ABA MEXNPaBUTENb-
CTBEHHbIX cornaweHus — o coopyxeHun AIC
W 0 KpeauMToBaHuW», 3aaBun Cepren KupmeHko
ypHanuctam B Ernnre, OoTMETUB, 4YTO B Te4YeHUe
Tpex mecsiues Poccua n ErmneT nnaHupytoT noa-
nucaTb MEeXNpaBuTENbCTBEHHOE COMMalleHve, a B
TeyeHue roga — KOHTPaKT Ha cTponTenbcTBo ASC.

A npegabicTopusa TakoBa. PeleHune o cTpoun-
TeNbCTBE aTOMHOM CTaHLUUKU Ha nobepexbe Cpe-
OM3EeMHOro mops B pavioHe Anb-[abaa 6bi10
NPUHATO eLlLé NpexxHen agMUHUCTpaumen Ervnta,
n aKkcnepTbl MATATO gaBHO NOATBEPAWIIU, YTO
BblGpaHHaa TeppuTOpUS NpurogHa Ans CTpou-
TenbctBa ASC. B 2009 roay ana ynpaBneHus
NMPOEKTOM U OKa3aHWS KOHCaNTUHIOBbIX YCNyr
6bina Bbi6paHa aBcTpanuckas komnaHus Worley
Parsons. B aBrycte 2010 roga 3aBeplimnach
NoAroToBKa KOHKypca no BbIGOPY NOCTaBLIMKA,
OAHaKo TeHAep 6bin OTIOXKEH, @ paboTbl MO NPo-
KTy 3aMOpPOXKEHbI N3-3a MaCcCOBbIX BOJIHEHWW,




BO3HMKLKX B AHBape-deBpane 2011 roaa v npu-
Be[LIMX K OTCTaBKe NpaBUTENbCTBA U NPE3NIEH-
Ta. HblHeWwHee NpaBUTENLCTBO HE OTKa3anochb
oT naeu ctpomtenbctea ASC 1 Bpoae HaMepeHo
npoBecTu TeHaep. A6aens Patrax ac-Cucu Bo
BpemMsa Bu3uTa Bnagumupa lNyTtuHa 3aaBnan, B
YacTHOCTK: «Mbl yBEAOMWIM KOMMAHWUWU-TUTaH-
Tbl, KOTOPbIE CMOTYT BMECTE C HAMW 3aHMMaTbCA
peanusaunen JaHHOro NPoeKTa — B TOM Yucne,
pPOCCUNCKUE, KUTaUCKue, dppaHLy3CcK1e u ame-
pUKaHcKuer. MNpu aToM npe3unaeHT Erunta BbI-
pasun Hagexay, 4To «Haln POCCUMCKMUE Apy3bs
NOMOrYT HaM B CTPOWUTENbCTBE 3TOW CTaHLMH,
KaK 3T0 6bIN0 paHblle — B NATMAECATbIE U Le-
cTuaecaTble rofbi».

B ErunTte c TeX NeT AENCTBUTENbHO OCTaNoCh
[106p0E OTHOLLIEHUE K Hallen CTpaHe, U KenaHue
npesngeHTa A6aenb datrtaxa ac-Cvucu peanu-
30BaTb NMPOEKT UMEHHO ¢ Poccuelt oueBMAaHO.

BoT Kak oueHMBaOT NePCNeKTUBbI AaHHO-
ro coTpyaHuyectBa B AHaNUTUYECKOM LEHTP
MI'MMO:

«TOProBO-3KOHOMMUYECKMNE OTHOLLEHMS MEXIY
Poccuert n Eruntom gnarcs He 0gHo gecatuneTtue.
BcnomHumMm, 4To NepBoe cornaluexue ¢ Ermntom o
COTpyAHUYecTBe B chepe MUPHOro aToma 6bi10
nognucaHo eule B 1956 rogy. B coBeTckue roabl
C Halen nomMollbio B Ermnte 6b110 NOCTPOEHO
HEeMasno KPyMHbIX UHPPACTPYKTYPHbIX 06 EKTOB,
KOTOpble NMPOAOKAOT UrpaTbh BaXKHYKO pPosib B
3KOHOMWYECKOM pas3BUTMKM CcTpaHbl. Eule oamH
TaKon MHPPACTPYKTYPHbIN MPOEKT, CNOCOGHbLIN
NpMMEPHO BABOE yBENWYUTb TOBapoob6opoT
MEX[Yy HallMMKW CTpaHamu, — CTPOUTENbCTBO
aTOMHOW CTaHuMKM Ha ceBepe Ermnta no poc-
CUWCKOM TEXHONIOTUN.

[MoKa 3To N1Lb BO3MOXHOCTb. Poccus noa-
TBEpAUSIa CBOE HaMepPEHME y4acTBOBaTb B TEH-
fnepe Ha ctpoutennsctBo A3C, 1 y Hee ecTb BCce
lWwaHcbl Nno6eanTb, Tak Kak PocaTom BbicTynaet
C OYEHb KOHKYPEHTOCMOCOGHbLIM MPEAJIOKEH!-
€M, KOTOpoe BK/I0YaeT B ce65 Kak nepefosble
TEXHOMOMMK, y4UTbIBaOWME NOCTHYKYCUMCKUI
OnMbIT, TaK U NPUBAEKaTeNbHYIO YacTb MO PUHAH-
CMpPOBaHMIO MPoeKTa. BarHo, 4To PocaToM MOXKeT
He ToNbKO nocTpouTb ASC, HO M NPeaoCcTaBUTb
ErMnTy BO3MOXKHOCTb MCNOJIb30BaHUS TEXHOJIO-
'MW OnpecHeHus Bogbl. ITO HECOMHEHHOE npe-
MMYLLIECTBO POCCUICKOrO NPOEKTa.

be3 comMHeHusl, pa3BUTUE COBGCTBEHHOM
aTOMHOWM 3HEPreTUKM (MK, Kak CKasan npesu-

A3C «KypaHKkynam», UHaus

neHt Bnagumup MyTuH, pa3BuTHE LEeon HOBOM
[Ns1 CTPaHbl OTPacan) CTaHET MaclTabHbIM Tex-
HONMOrMYEeCKUM pPbIBKOM Ans Erunrta, no3sonut
NoAHATb Ha HOBbIN YPOBEHb 3KOHOMMWYECKOE U
coumanbHoe pa3BUTHUE CTPaHbI B Lienom» (JleoHug,
IyceB, aHanuTuK).

34ech BOT YTO BaXKHO OTMETUTL: ecnu B 3a-
nagHon EBpone nponcxoanT NnoaTanHoe CBEPTbI-
BaHWe aTOMHbIX nporpamm, 1o Abpuka u Asua
HaMepeHbl MX pa3BMBaTb: COrNacHO OT4YeTaMm
MAIAT3, A3us 3a nocnegHve Tpu roga yTpou-
na NpPon3BOACTBO aTOMHOM 3HEPrUU. ATOMHbIE
CTaHUMKN HamepeHbl CTPOWTb TaKXKe rocyaapcTea
Adpukun, banxkHero BoctoKa u lNepcunackoro 3a-
nvBa. MHorve n3 pacnofioxeHHbIX Tam CTpaH, oT
Amxunpa ao AbraHucTtaHa, Kak 1 Ermnet, nomHat
BpeMeHa, Korga CoseTtckuit Colo3 BO3BOAUI UM
MeTannypruyeckne KoMbuHathl, 3aBofbl U M-
[APOTEXHMYECKME KOMIM/IEKCbI, yCNelwHo paboTa-
lolmMe n noHbiHe. M Poccuun BnosiHe No cunam,
OTK/IMKHYBLLMCb Ha YKenaHWe 3aTUX CTpaH, AaTb
UM AOCTYMHYIO 3HEPTUIO U, B KOHEYHOM UTOTE,
o6ecneynTb X MPOMbILWIEHHO-3HEPTETUYECKUI
CYyBEPEHUTET.

Ho TonbKo Nuwb AO6POro pacnonoxKeHus K
HaMm Ans pelleHuns Takon 3aAayun, KaKk CTpoUTETb-
ctB80 A3C, ABHO HegocTaTo4Ho. ErvnTy, rae B no-
cnegHve rogbl, HECMOTPS Ha HE O4YEHb BbICOKME
TEMMbl 3KOHOMMWYECKOr0 pocTa, UAET ObICTPbIN
W CYLLECTBEHHbIA POCT NOTPEBNEHUS IHEPTUM,
KpanHe Heob6xoanMbl CTabubHble, 6e30nacHble
W OTHOCUTENIbHO HE1I0POrME NCTOYHUKM SHEPT UK.
MMeHHO 3TK noKasaTtenu: cTabuibHOCTb, 6€3-
0MacHOCTb U LieHa, a He HOCTanbrunsg no apyoée
C PYCCKMMM, U 6yayT B KOHEYHOM MTOre UMETb
pellatoLee 3Ha4yeHMe Npu BbIGOpe ErMNTAHaMM
napTHepa U3 BCEX MMPOBbIX KOMMaHUH-TMraHToB.
My Hac ecTb BCe WaHChl HE TONbKO Ha NoJly4eHne
KOHTpaKTa cTpouTenbctBa ASC B erMneTckom
Anb-abaa, HO U Ha CTPOUTENBLCTBO AaTOMHbIX
CTaHUMKW B ApYrMx cTpaHax aTon 4actu mupa.

M BOT noyemy.

KnioueBble noKasartenm

Kak oTMeyaloT aKcnepTbl, OCHOBHbIE MPEnMy-
LEeCTBa POCCUMCKMNX NPOEKTOB CBSA3aHbl Kak pa3
C BbICOKOW CTeNeHbto 6e30MacHOCTH, OTBEYato-
e MOCTPYKYCUMCKUM TPEBGOBAHUSM, M HUBKOM,
N0 CPaBHEHMIO C KOHKYPEHTHbIMU NMPOEKTamu,
CTOMMOCTbIO BblpabaTbiBaeMOM 31EKTPOIHEP-
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KOHKYPEHLNA

rMn. 3aBeayolnii CEKTOPOM 3KOHOMUYECKOIO
AenapTameHTa doHa MHCTUTYTa aHEPreTUKn u
¢duHaHcoB Cepren KoHgpaTtbeB CUMTaET, 4TO
MMEHHO MO 3TUM ABYM K/IOYEBbIM NOKa3aTe-
JIAM POCCUNCKMI NPOEKT ABASETCA ANa erunTsaH
NPUOPUTETHBLIM, MOCKONbKY AeLleB/ie MPOEKTOB
€BPONENCKNUX U aMEPUKAHCKMX NMOCTaBLUMKOB MO
nepsbiM NoacyeTam B 1,5-2 pa3za. A No ypoBHio
6e3onacHon akcnnyaTauun AACy Poccun cenyac
HET AOCTOMHbIX KOHKYPEHTOB.

MNMonpo6yem pa3obpaTtbca B 3TOM BoMpoce,
B3MNSAHYB, K NPUMEPY, Ha UCTOpUIO peaKkTopa AP-
1000, npefnaraemMoro cerofiHg MMpy amepuKaH-
LlaMK, OLIEHUBAIOWMMHK €ro KaK «npocTow, 6e3-
onacHbIN, UHHOBALMOHHbIM» 0CO60 3KOHOMUYHbIN
NPOEKT «3 Ntoc», NO3BONSIOWMIA CYLLECTBEHHO
CHU3WTb M 3aTpaTbl Ha CTPOUTENBCTBO, U CTOU-
MOCTb BbIPaBGOTKM 3N1EKTPO3HEPT K. BOT 10BOBHO
6onbluas uutarta U3 nyénunkawmun areHtctea PUA
«HoBocTtw» oT 10 mapTa: «[lepcneKkTnBbl CTPOU-
TeNbCTBaA HOBbIX aTOMHbIX 3HEPrO6/IOKOB C ame-
pUKaHCKUMK peaktopamu AP-1000, Ka3aBLlumnecs
roHayvasy ONTUMUCTUYHBIMU, B HacTosILLEee BpeMS
BbIrNSAAT 6e3pafoCcTHO M3-3a Nepepacxoia CMeT 1
MHOIOIETHWX 3aJEPIKEK C NyCKaMMn 6/IOKOB 3TOrO
Tvna, nuwet The Wall Street Journal.

PeakTtop AP-1000 cnpoeKTupoBana amepu-
KaHckas Westinghouse. ABTopbl pa3paboTKu yBe-
PSIIOT, YTO 3Ta YCTaHOBKa aBnseTca Hanbonee
[eleBON cpeaun ApYrux NPOEKTOB PeaKTopoB
TPETLEro NOKONEHUS, MOCKOMbKY B HEW LUIMPOKO
MCMONb3YIOTCA CYLLECTBYIOLLME TEXHONOMUM.

TeM He MeHee, Ha MPOTAXKEHUN HECKONbKMX
neT K 6e3onacHocT AP-1000 BO3HMKalOT BO-
NpOCbl CO CTOPOHbI 3KcnepToB Aaxke B CLUA. B
2011 roay rpynna aMmepuKaHCKUX 06L,eCTBEHHbIX
opraHu3alui o6paTtuiacb B KOMUCCHIO NO saep-
Homy perynupoBaHuio (NRC) CLLIA ¢ Tpe6oBaHveM
BHUMAaTENbHO PAacCMOTPETb P MPOEKTHbIX He-
[lOCTaTKOB, KOTOPbIE, MO UX MHEHWIO, UMEIOTCSH
y AP-1000.

[lo cvx nop B MMpe He 3anyLeH He OWH 3Hep-
ro61ok AP-1000. B HacTosliee BpeMs CTpoAaTCS
BoceMb 6/10KOB ¢ peakTopamu AP-1000 — no
yeTbipe 6n0Ka B Kntae 1 CLUA. NepBbiM J0OMKEH
6bl1 COCTOATLCSA NYCK 6/10Ka Ha KuTanckon ASC
«CaHmeHb-1» B 2013 rogy, o4HaKo ero nycK 6bi
CABMWHYT Ha Tpu roga v Tenepb NPoU3onaeT He
paHee 2016 roaa-.

M3 OTKPbITbIX UCTOYHUKOB HEC/IOKHO Y3-
HaTb, YTO MepPEeHOC CPOKOB CBHA3aH KaK pas3
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C KOPPEKTUPOBKOWM NPOEKTa, NOTPe6HOCTb B KO-
TOPOW BO3HWKNA NOC/E aBapuu Ha ANOHCKOWM
A3C «PyKycuma-1». JleToMm MUHyBLUErO roga
areHTcTBO «Pentep» coobuiano o ToM, YTO B
NPOEKTHYIO AOKYMeHTauuio 6noka AP-1000
Kkutamnckon ASC «CaHmMeHb» 6bl10 BHeceHo 18
TbicaY (1) n3meHeHun. «KayectBo n 6e3onac-
HOCTb AO/MKHbI ObITb HALIMM NPUOPUTETOM. Mbl
He MMeeM MpaBa XepTBOBaTb UMW paau Toro,
4TOObI YIOXUTLCSA B CPOK», — OTMeYan Toraa lao
XOoHG60, odULMaNbHbLIM NpeacTaBUTENb CYyOMno-
ApSiAYMKa CTPOUTENbCTBA, KUTaNCKOM KOMNaHuu
SNPTC, 06bsICHSIA NepeHOC CPOKOB NycKa 6/10Ka
Ha Tpu roga.

Y10 Kacaetcsa ctonmocTu, To The Wall Street
Journal B TOM e cTaTbe coobLaeT, 4To aMepu-
KaHCKas aHepreTMyeckas KomnaHus Southern
Co. «<HegaBHO yBeAOMMUNIA 3HEPTrOPEryIsaTOpPoB
wrata [)Kopaxma 0 TOM, YTO ee A0NS PacxoaoB
npv CTPOMTENbCTBE B 3TOM LUTATE ABYX HOBbIX
6nokoB ¢ AP-1000 Ha A3C «Bortnb» Bo3pacteT
Ha 1,4 munnuapga 4onnapoB U COCTaBuUT yxe 7,5
Munnnapga gonanapos. Mpu atom gons Southern
Co. B npoekTe coctaBnsieT meHee 46%. CooT-
BETCTBEHHO BO3PacTyT U pacxofbl NpPo4mx Co-
BflafenbLeB CTaHLMM»,

M3 Bcero ckazaHHOr0 MOXHO cAenatb Bbl-
BoA, 4To PyKycMma BHecna CylwecTBEHHble
KOPPEKTUBbLI B 06ecneyeHne cuctem 6e3onac-
HOCTM NPOEKTa «CaMOoro AeLIeBOro» 3HeprobaoKa
TPETbEr0 MNOKONEHMS, NONYYUBLLETO cepTUdUKaT
Komuccun CLLUA no sgepHomy perynmpoBaHuio
eule B Havyane 2006 roga, YTo 3HAYMTENBHO 3a-
TpyaHwWno npoasuxkeHune AP-1000 Ha pbiHKe. 3TH
BOMPOCbI, B YaCTHOCTW, 3aHANN CYLLECTBEHHOE
MECTO B MpPEeTEeH3UsX aBCTPUWCKUX IKCNEepToB,
B IHBaApe HblHELIHEro roaa packpUTUKOBaBLLMX
OLIEHKY BO3AENCTBUS Ha OKpyKalolylo cpeay
(OBOC), noarotoBneHHyto ans cegbmoro 61oKa
6onrapckon ASC «Koanofyw», Ha KOTOPOW Npeano-
naraetcsl ycTaHOBWTb NepBbIv B EBpone peaktop
AP-1000.

To ecTb, Mbl MOXXEM OTMETUTb, 4YTO Y aMepu-
KaHLeB eCTb 04eBWAHbIE NPOBAEMbI, HA KOTOPbIE
PbIHOK pearmMpyeT COOTBETCTBYIOLMM 06pa3oM.
A KaK 4yBCTBYIOT ce65 Ha pblHKe dpaHLy3bI?

OceHblo MpoLWoro roga akuuu Areva, Kpyn-
HeMLWwero B MMpe Npon3BOAUTENS aTOMHbIX PeaK-
TOPOB, ynanu Ha 23% nocne Toro, Kak KOHUEepH
YXyAWnn cBon GUHAHCOBbIE MPOrHO3bl Ha 61K-
anwwe aBa rofa, 4To, B CBOIO 04epesb, CBA3aHO
C TeMm, 4To Areva He cnpaBnseTcs C NPUHATBIMU
0653aTeNnbCTBaMM N0 CTPOUTENBLCTBY aTOMHbIX
3Hepro610KoB 3a pyb6exom. B Hayane mapTa
NOSIBUANCH JaHHble 0 PUHAHCOBbIX pe3y/bTaTtax
KomnaHuu 3a npownbi, 2014 rog. Bot uHodop-
MaLusa C HOBOCTHOW JIEHTbI AIMOHCKON BelaTenb-
Hoi Kopnopauun NHK ot 4 mapta 2015 roga:
«®PpaHuy3cKas KOMNaHUsa-ruraHT No pa3paboTke
M NpoM3BOACTBY 060pyAOBaHMA 4N aTOMHOWM
3HepreTuku — Areva 3adukcuposana B 2014 rogy
y6bITKM B pa3mepe 4,8 mnpa espo. OduunanbHble
npeacTaBuTeEN 3TOM KOMMNAHWK 3asaBUN, YTO
yObITKM Bblpocnu noyTu B 10 pa3 no cpaBHEHUIO
C npeablaywmm rofgom. 3ta KomnaHus GUKecupyet
Kaxkabli rog neduumt, HadymHas ¢ 2011 roaa.
Mpefcenatensb coBeTa AMPEKTOPOB 3TON KOMMa-
Hun dununn KHoxe Ha3Ban NpUYMHOM aeduumTa
najatolue LieHbl Ha ypaH v ocTaHoBieHHble ASC
B AAnoHuK nocne aBapuu B 2011 rogy B PyKycu-
Me». TaK, dpaHLy3CKME aTOMLUUKKN TOXKE UMEIOT
npo6siembl.

A yto y Hac? Cepren KnupuneHko B cepegnHe
2013 roaa B MHTEPBbIO paguocTaHumm «3xo Mo-
CKBbI» cO06LWan, 4yTo 06beM 3aKa3a y Pocatoma
nocne Pykycumbl BbIPOC MNOYTM B MOATOPa pasa U
Ha 1o BpeMs (20 nioHa 2013 roga.— Pe.) ToNbKO
Mo 3aK/IOYEHHBIM KOHTPaKTaM coctaBnsin 66,5
MApa AONNapoB.
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A BOT odpuumManbHaa MHGopmaLma U3 rogo-
Boro or4yeta Pocatoma 3a 2013 roa:

«...fockopnopauusi «<Pocatom» npogomKuna
aKTUBHYIO paboTy No HapalwuBaHuio noptdens
3apy6erKHbIX 3aKa30B Ha AECATUNETHUI Nepu-
0f, KOTOPbIM COCTaBMA B OTYETHOM rogy 72,7
$ Mnpa, yBeAMYUBLIKCH MO cpaBHeHuto ¢ 2012
rogom Ha 9,5%».

Ha koHew, 2013 roaa, cornacHo oT4eTy, Ko-
NN4ecTBO 3apybexHbiXx aHepro6nokos A3C B
noptdene Pocatoma coctasnsno 19 6510Ko.. Ho
yXKe B KoHue 2014 roga, cornacHo coobLeHnto
Cepresa KnpreHko 21 Ho6ps B Xo4e CBOEN NeK-
umnun ctyaeHtam MUOU, nopTtdens 3aKn04EHHbIX
3apyberHblX KOHTPaKTOB PocaToMa HacyuTbiBan
27 aHepro6aokos AJC. PocCT owyTUMbIN.

MHoro nn ato — 27 aHepro6aoKos? 1o aaH-
HbiIM MATAT3, Ha KoHel 2014 roga B Mupe B
cTaTyce AeNCTBYIOLWMX HaXoannoch 437 aTOMHbIX
3Hepro6soKoB, 1 70 6/10KOB UMENU CTaTyC CTPO-
Awmxcs. MOHATHO, YTO MeXAY 3aK/I0YEHHbIMU
KOHTPaKTaMu U CTPOSILLUMMUCS 3HEPTrOBIOKaMu
€CTb onpegeneHHas AnucTaHums, TeM He MeHee,
3TV AaHHblEe NO3BONIAOT HAaM C ONpeaeNeHHOCTbIO
3aaBATh, 4TO POCCUMCKas JONA B CTPOUTENLCTBE
aTOMHbIX CTaHUMI B MMPE BeCbMa CyLLLEeCTBEHHA,
6osee TOro, Hawa Jons pacTeT.

KcTtaTtu, ata Hala JoNa U Halu JOCTUXKEHUS
B aTOMHOM cdepe BUAHBI HE TONIbKO POCCUSIHAM.

«[lpoeKktamu roga» B HOMMHaLWUK «<ATOMHas
3HepreTnka» npuaHan poccuickne A3C B UpaHe
M MHOWKW CTapenwnin HepPreTMYeCKUn KypHan
CLUA «Power Engineering». lNpu onpeaenexHuu
NIYHLLMX NPOEKTOB Y4UTbIBANOCh UCMONb30BaH1e
HOBEMLIMX TEXHONOMMI, @ TaKIKe SHEPrOMOLLHOCTb
N CUHEpreTMyeckn aGdeKT OT COOPYKEHUS U
BBeJEeHMS aTOMHbIX 6/I0KOB B 3KCMayaTaumio.

M npexpe, 4eM Nopas3mMbIWNATb Ha TEMY, KaK
CNy4nnoch, 4To Poccus, 3KOHOMKUKa KOTOPOK, MO
onpeaenenuto npesunaeHta CLLUA, «pasopBaHa B
KNOYbsl», YBEPEHHO ABUMETCH K NNAEPCTBY Ha
MUPOBOM PbIHKE MUPHOIO aTOMa, CTOUT OCTaHO-
BUTbCH YyTb NOAPOGHEE Ha CTPOUTENBLCTBE ITUX
caMblx «npu3oBbix» ASC B UpaHe 1 UHauu.

CuHepreTuyeckum apdexr

MpaHckas ASC «bywep» — nepsas aToMHas
3NIEeKTPOCTaHLMA Ha binxHeM BocToke, MHOMO-
CTpajanbHbIi ¥ AENCTBUTENBHO YHUKaNbHbIN NPO-
€KT, CTpouBLIKMKMCS Ha npoTskeHun 37 (1) net. Ewe
B 1974 rogy HeMeLKui KoHLepH Kraftwerk Union
AG (Siemens/KWU) Hayan coopy»KaTb 3Ty CTaH-
LMI0, HO CNYCTS WeCTb NET HEMLbl NPUCOEANHU-
NIMCb K aMEePUKaHCKMM CaHKLMSAM NpoTuB MpaHa
M OCTaHOBW/IN CTPOMKY. M TONbKO Yepes nontopa
necsatunetns MpaH cymen peaHMMmnpoBaTb Npo-
eKT. Nomorna emy B atom Poccusi: B 1995 roay
mexzay Mockson u TerepaHoM 6bii1 noanucaH
KOHTPaKT Ha 3aBepLUeHne CTPOUTENbCTBA NEPBO-
ro aHeprobnoka ctaHuuun. Hago ckasaTb, 4TO
POCCUICKNE aTOMLLMKN COoBepLLIMIM BecnpeLie-
[IEHTHYIO Onepaumio: UHTErpMpoBanu POCCUNCKUI
3HEpPro6/10K B HEMELLKYIO KOHCTPYKLMIO, MPK 3TOM
«pa3mMopoO3uB» U MYCTUB B Aeno 12 TbicAY TOHH
HemeLKKoro o6opyaoBaHus.

A3C «bywep», UpaH

MNepsbi 610K ASC «Bylwiep» NOAKMNOYMAN K
HauWOHanbHON 3Heprocucteme MpaHa B CeH-
Ta6pe 2011 roaa, a 30 aBrycta 2012 roga oH
6bi1 BbiBeAeH Ha 100% NPOEKTHOM MOLLHOCTH.

[MoToMy He cTouT yamBnaTbes, 4To B 2014
rogy Poccus u ipaH nognucany LONONHUTENbHBbIV
NPOTOKON K CyLECTBYIOWEMY MeEXNpaBuUTeNb-
CTBEHHOMY COrNalLeHMIO Ha CTPOUTENLCTBO eLLE
8 3Hepro6/IOKOB, @ TaKXe KOHTPaKT Ha Coopy-
YXEeHWe BYX COBEPLUEHHO HOBbIX 3HEPro6/10KOB
Ha ASC «bywep», rage ycTaHOBST COBPEMEHHbIE
BOLO-BOASHbIE POCCUIACKUE PEAKTOPbI MOKONEHNS
«3 nnc», ¢ MowwHocTbio 1000 MBT, Kak y ame-
PUKAHCKMUX «CaMblx AeLleBbIX Cpean APYrux npo-
E€KTOB peaKTopoB TpeTbero nokosneHns AP-1000».

Tenepb — UHaunsA. ASC «KygaHKkynam», BO3-
BogMmMas B MHAMM MO POCCUIACKUM TEXHOJOMM-
M M nonaBwas B «[IpOeKT roga» No Bepcuu
aMepuKaHUEB, TOXXe UMeEeT AONTYI0 UCTOPUIO.
CornateHue 0 CTPOUTENbCTBE CTaHLMW NOAMUCHI-
Banocb B Hosi6pe 1988 roga PagxmBom laHam u
Muxaunom fop6a4é€BbIM, HO K MOMEHTY pacnaja
CCCP oKoHYaTeNbHbIM KOHTPAKT Ha CTPOUTENb-
CTBO CTaHUMM elwé He 6bin nognucaH. Poccuuy,
cTtaBwen npasonpeemuuuen CCCP, B Havyane
[EeBSHOCTbIX r040B 6bI10 He A0 NOAOGHbIX CTPO-
eK; Tonbko cnycta 10 net, B vioHe 1998 roaa,
6bIN0 NOAMUCAHO OKOHYaTeNbHOE cornaleHue
O CTPOUTENBLCTBE CTAHLUMM.

YMeCTHO cKa3daTb HECKOJIbKO ClI0B 06 aToM-
HoM 3HepreTuke NHauu, rae Ha BocbMn AQC ce-
roAHsa 3KcnnayatupyeTcs 6onee ABYX AECATKOB
3Hepro670KOB.

MepBas nHannckas ASC B Tapanype, cnpo-
E€KTMpOBaHHas aMepUKaHCKOM KoMnaHuen «[xe-
Hepan 3aNeKTPUK», Bblna NylleHa B aKcnnyaTaLmio
ele B 1969 rogy. B peaktopax B KayecTBe aaep-
HOro TonJMBa MCNONb30Bancs o6oraleHHbIV
ypaH, noctaBku Kotoporo u3 CLUA 6binn o6e-
crneyveHbl cornaweHnem Ha 30-1eTHUM CPOK, HO
aMepuKaHUbl Hapywunu cBou ob6sa3atenbcTea
n B 1980 rogy npeKpaTnam NocTaBKuM Tonaunea.
MHaMa cMmorna pelwmnTb 3Ty npobaemy TONbKO B
1982 roay, nognucas cornalleHne o NocTaBKax
ypaHa ¢ PpaHunen.

Cnegyowue ctaHuuu (B PagxactxaHe, Ma-
apace, Hapope) MHausa cTpovna ¢ KaHaguamu, Ho
M OHW, KaK 1 aMepUKaHLbl, OKa3aa1Cb HEHALEX-
HbIMW NapTHEPaMU U HE OKa3biBasu B JOIKHOM
o6beme UM BOBCE NpeKpallanm Heob6xoanumyto
TEXHUYECKYIO MOAAEPHKKY. B cuny atoro, a Takxe
WHbIX MPUYMH, C HaYana BOCbMUAECATbIX FOA0B
A3C «PagKacTxaH», K Npumepy, AencTtsoBana
b Ha 40% cBOeW HOMUHAbHOM MOLLHOCTH,
1 3Ta paboTa NOCTOSIHHO COMPOBOXAaNach Tex-
HUYECKMMM HenonaaKamu.

M BOT Ha TakoMm ¢oHe B UHAMIO cO cBOMMMU
NPOEeKTaMu U KPEMKUMU TPaaULUAMU MUPHO-
ro atoma npuwna Poccus. MepBbit 610k AAC
«KypaHKynam», COOTBETCTBYLLMI Hanbonee co-
BPEMEHHbIM Tpe6oBaHWAM 6€30NacHOCTH U 9B-
NSAOWMNCA Ha CErOAHSAWHUIA AeHb CaMbiM MOLL-
HbIM B MHAUK, Gbin BKIOYEH B HaLMOHANbHYIO
3HeprocucTeMy cTpaHbl B 2013 roay v B KOHUE
2014 ropa chaH B rapaHTUMHYIO KCnayaTauumio.
lMycK BTOPOro aHepro6ioKa CTaHLMK OXX1aaeTcs B
2015 roay,  eCTb HaMepeHWe CTOPOH NOCTPOUTL
elle HECKO/bKO 3HEPro6/10KOB Ha 3TOM CTaHUMK.

«BmecTe ¢ MHAMWCKMMKM napTHepamu Mbl
npoLwan AOATMIA U NNOAOTBOPHLIN NyTb COTPYA-
HU4yecTBa no nepsomy 650Ky ASC «KygaHKynam».
[apaHTMHas aKcnyaTauns CBUAETENLCTBYET,
BO-MNepBbIX, 06 yCNewHOM 3aBepLIEeHNN BCEX
Heob6xoAuMbIX paboT U UCMbITaHWUK Ha GNoKe,
a BO-BTOpPbIX, O MOJIHOM AOBEPUMN CO CTOPOHbLI
WHAWMNCKUX NMapTHEPOB K POCCUNCKUM aaep-
HbIM TexHonorusm. CTaHuus ye BblpaboTana
MUAnapAbl KMIOBATT-4acOB 3/IEKTPOIHEPTUN
B 9HeprocucteMy NHaMK 1 ee ByaylimMn BKNaa




MoanucaHMe AOKYMEHTOB, paclUMpPSAIOLWUX COTPYAHNYecTBO mexay UpaHom u Poccuein. Hoa6pb, 2014 1.

B CTabuIbHOE, HaAEeXHOe 3HeprocHabxeHue
CTPaHbl TPYAHO NEPEOLEHUTb», — OTMETUN Npe-
3UAEHT POCCUNCKOM 06bEeANHEHHON KOMMaHUK
AO «<HWNA3IM» — 3A0 «ATomcTponakcnopT» Bane-
puii JIuMmapeHKo B CBSI3U C Mepexoaom NepBoro
6/10Ka CTaHUMK B rapaHTUIHYLO SKCnayaTauuio.

lNepeoLeHnTb TPYAHO, HO CMeLManucTbl oTMe-
YaloT, 4To € nyckoMm Bcex 6110koB ASC «KyaaHkynam»
MHana noytn Ha 50 NPOLEHTOB YBENNYUT Bblpa-
60TKY 9aneKTpoaHepruun. To ectb, Poccus ycnelwHo
M BECOMOW MOCTYMbiO BOLWIA HA 3TOT PbIHOK.

M ¢ 6onbLUOK A0NeEN BEPOATHOCTU MOXKHO YT-
BEPXAaTb, 4TO UMEHHO 3TO NOGYANSIO aTOMLLMKOB
CLUA BepHyTbcs B MHAMIO Nocne TpuauatuieTHero
nepepsbiBa. B 2006 roay CLUA v MUHans nognucanu
cornalleHue o COTpyaHUYecTBe B chepe MUPHOro
aToMa, Mo KOTOPOMY aMepUKaHCKUe KOMMNaHMK
Westinghouse Electric u General Electric Hayanu
NoAroToBUTENbHbIE PAGOTLI Ha NJoWAAKax Ans
cTpouTenbcTBa 6yaywmnx AC B wraTax [ymkapat
n AHgxpa-lpageL.

Takum o6pa3om, B UHAMM HaLLK aTOMLLMKK
BMJIOTHYIO COLINCL C aMepuKaHLuaMu. MOXHO
npeanosnoXuTb, YTO 3Ta 6UTBa ByaeT He MeHee
YapKOW, YeM CTaBLIMe NlereHjapHbIMK NepBbie
BCTPEYU COBETCKUX M CEBEPOAMEPUKAHCKMUX XOK-
KEMCTOB B Hayane ceMuaecaTbix rogos. KakoBbl
HalwK WwaHcbl? Ha nepsor odepean ASC «KyaaH-
Kynam», 6narogaps POCCUNCKUM TEXHOSIOTUSIM U
peakTopy BB3P-1000, Tapud Ha 3neKTpo3Hep-
rvio coctasnset 3,5 pynuu 3a KBT/4. Tapud,
npeanoXeHHoln aMmepukaHckon Westinghouse
[ONs 3annaHupoBaHHbIX K nocTporike A3C B lya-
aparte v AHaxpa-lpagelue, coctaBnset 6 pynuin
3a KBT/4. M aT0 — npoeKTHas ueHa, a Mbl yxe
paccKasann 0 TOM, KaK amepuKaHCcKas aHepre-
TMyecKast KomnaHua Southern Co, coBnagenel,
cTposiuierica ASC B wrate Anabama, ceTyeT Ha
TO, KaK pacTyT pacxofbl CBEPX NAaHUPOBaBLUWX-
cs1. Tak 4To ieHbrn — 3a Hac, a o 6e3onacHoOCTU
poccumnckmx ASC u cuHepretTuyeckom adpodexTe
CKasanu caMu aMepuKaHLbl.

3a cueTt 4ero Bce NoJly4Mocb

[0BOPS O HALUMX KOHKYPEHTHBIX NPEUMYyLLE-
CTBaX, YMECTHO BCMOMHUTb CNOBa Npe3nieHTa
Poccun Bnagumupa lNytuHa o Tom, 4to «Poccus
MOXET nocTpouTb Ernnty He npocto A3C, a cos-
[aTb LEeNyo aTOMHY0 OTpac/b».

Yuctasa npasaa. CerogHsa Pocatom — eauH-
CTBEHHasi KOMMaHUs B MMpe, cnocobHas npea-
JIOXWTb NOJHYIO IMHENKY MPOAYKTOB MO BCEN Tex-
HOJTIOMMYECKOM LIeNOYKEe aTOMHOM 3HEPTETUKU: OT
[106bI4M ypaHa A0 BblBOAA aTOMHbIX CTAHLUIA U3
3KcnayaTaumn. M ato — cepbe3Hoe KOHKYpPEHTHOE
NpPenmMyLLEecTBO.

[eno B ToM, yTo elle B 2006 roay B.B. My-
TMH B CaHKT-lMeTepbypre Ha cammute EBpA-

33C BbICTYNWA C UHULMATUBOKN CO3aHUS TAaKOM
CUCTEMbI OTHOLIEHWH, KOTOpas no3sonuna 6bl
obecneynTb paBHbIM JOCTYN BCEX 3aUHTEPECO-
BaHHbIX FrOCyAapcTB K aTOMHOM aHepruun. Co-
rnacHo 3TOW KOHUEMNLUWKU, rocyaapcTBa, HaKo-
NUBLUKE AOCTATOYHbIV OMbIT U NI@HUPYOLWMeE B
JanbHenweM npogomxkatb cTpouTb A3C, Mornu
6bl, pewasi CO6CTBEHHbIE MHPPACTPYKTYPHbIE
npo6semMbl, 0HOBPEMEHHO OKa3biBaTb MOMOLLb
cTpaHaM-HOBMYKaM Ha aTOMHOM nonpwuiie. 3ta
MHULMATMBA nonyyuna Ha3BaHue [nobanbHON
MHOPACTPYKTYpbl aTOMHOM 3HepreTuku (FTMAJ).
M ecnv mup He 0c060 aKTUBHO OTKIMKHY/CS Ha
3TO NPEAJSIOKEHME POCCMIMCKOro NpesnaeHTa (ay
CLUA, Kak Bcerga, Hawnacb cBOs HapaboTKa no
3TON TeMe), To Kopnopauus «PocaToM» aKTUB-
HO MOAK/I0YMIACh K peannsaumm MHULMATUBDI
npe3ugeHta Poccuu. Mo cytu, Poccus ceroa-
HA B NoJIHOM dopmaTe M YCNELWHO peanuayeT
KoHuenuuio TMA3, yto n obecneymBaeT Ham
KOHKYPEHTHble NpenMyLlecTBa.

BoT KaK paccka3sbiBas 06 3TOM B CBOEM WH-
TEepPBbIO }KypHany «BecTHnK PocaTtoma» 3amecTu-
TeNb reHepanbHOro AMpeKTopa — PyKoBOAUTENb
610Ka MexayHapoaHoro 6u3Heca v pa3BUTUS
Kopnopauun Pocatom Kupunn Komapos:

«Mano NocTpouTb CTaHLMIO, HAZ0 TaKKe obe-
CMeynTb ee cTabunbHy0 paboTy C XOPOLUMMM 3KO-
HOMMYECKMMM MOKazaTtensamu. s aToro Hago
nepefarb He TOIbKO CaM 0ObEKT, HO U TEXHOIOMMK
3KcnayaTalmu, MoMoYb B MOArOTOBKE Kaapos, B
0TpaboTKE BCEX PErNTaMeHTOB, B GOPMUPOBaHMMU
NOJSIHOLLEHHOrO perynsaTtopa. M nonyTHO pewwunTb
OrpPOMHOE KOMMYECTBO APYrux BOMPOCOB: YTO
fenatb ¢ O4AT, ¢ PAO, KaK BbiCTpanBaTb JIOTMKY
No KOHTPaKTaLMW TONAMBA. 3aKa34uK A0SIKEH
NoHWMaTb, rae oH 6yaeT 6paTtb TonanBo Bce 60
NeT, TO eCTb, BECb MUHUMaJbHbIV CPOK PaboThbl
A3C. U Mbl cerofjHs rotoBbl NPeSIOKMUTb PELLEHUS,
KOoTopble B HaGope OTBeYatoT /Il0GbIM MoXKena-
HUSIM HaLUKUX KIIMEHTOB, BKJTlOYasa U GpUHaHCOBOE
peleHune. 3aecb, KOHEYHO, Mbl MOIL3YEMCS O4YEHb
cepbe3HOM NOAAEPHKKON HaLLEro rocyapcTea Kak
B popMaTe MEKrocyaapCTBEHHOro GUHaHCMpPOBa-
HWS HaLLKWX NPOEKTOB, TaK U B peanunsauuu 6onee
CNOXHbIX 3afa4, Tak1x KaKk npoekTbl BOO, rae Mol
CcaMu CTPOMM CTaHLMIO, Camu siBAsieMcs ee Ba-
LenbLEM 1 MPOU3BOAMM Ha HEV SNEKTPOIHEPTUIO.
BrnepBble No TakoW MoAenn Mbl OpraHnM3oBanu
pab6oTy ¢ Typuvew, B NPOLLIOM rofy CTapToBas npo-
KT B PUHNSAHAMM, OCHOBAHHbIN Ha 3TUX XKe NPUH-
umnax. Mbl ctanu coBnagenbuamm GUHCKOM KOM-
naHum Fennovoima, npno6penu 34% ee akumi, 1
NONHOLIEHHO, KaK COMHBECTOPbI, Pa3BMBaEM 3TOT
NpoeKT. ToT ¢aKT, YTO Mbl CTAHOBMMCS COMHBE-
CTOpaMM, KOHEYHO, CBA3aH C TeM, YTO GUHCKME
napTHepbl BbIGUPAIOT POCCUNCKYIO TEXHOMOMMIO AN
A3C, poccuicKoe ToNIMBO, NOANUCHIBAOT C HAMU

KOHKYPEHLNA

Pl KOHTPAKTOB Ha BECH XM3HEHHbI LIMKN paboThl
cTaHumu. To ecTb, Hala CNocoGHOCTb NPUHECTH
KOMOGWHMPOBaHHOE NpPeaioKeHUe 3HaYUTENbHO
YCUNMBAET HaLLW NO3ULUN».

Ycnex PocaToma Ha pblHKe, MOMUMO BEPHO
BblGpPaHHOM CTpaTerMyecKkom MHUKU NO peanu-
3aumn KoHuenuun MMAQ, cBsi3aH C cepbe3HoMn
NoAAEPIKKOM rocyaapcTea, 6narogaps KOTOpon
POCCUIACKME aTOMILLMKK He OLLyLaoT npobnem
¢ duHaHcupoBaHneM. Kopnopauwnsa gobusaetcs
ycrnexa npu CUNbHOM 1 CUCTEMHOW POy rocyaap-
cTBa, Npeanaratowero Tomy e Erunty Kpeaut
Ha CTPOWUTENBLCTBO MO KOHKYPEHTHbLIM /191 MUPO-
BOM GUHAHCOBOM CUCTEMbI MepKaM Ha 15 nert.
Bo cKonbKo TaM amepuKaHLbl MON0BUHY 3aTpaT
Ha CTpouTeNnbCTBO ABY6M104HON ASC «Bortib» B
Apu3oHe oueHnnun? B 7,5 munnnapaa gonnapos?

M BOT KaKoM HanpalwmnBaeTcs BbIBOA. TOSIbKO
TaK — npeanaras MOLHblE MPOEKTbI Pa3BUTUS U
BbICTPamMBas Noj Ux peanusaumnio pUHaAHCOBYIO
CHUCTEMY, BO3BOAS NMPOTEKLIMOHN3M B PaHr rocy-
[apCTBEHHOM MOMUTUKU — B HbIHELHWUX peanusax
rocynapcTBo v 6U3HEC MOTYT pa3BMBaTbLCA U A06U-
BaTbCs ycnexa. Pocatom TOMy HarnsiaHbIA NpUmep.

Metp HYPYX0OB

Moka BepcTancsa Homep...

... CTano U3BECTHO, YTO B Ha4asle anpens ame-
puKaHckas komnaHusa Westinghouse oTka3zanacb
OT MHBECTULMIN B CTPOUTENLCTBO CeAbMOro 610Ka
6onrapckon ASC «Koanoaym», rae nnaHMpoBanocb
YCTaHOBWTb TOT cambliit peakTop AP-1000, KoTo-
pbIvi cTan 6bl NEPBbLIM AENCTBYIOWMM NOL06HbIM
peakTtopom B EBpone.

Kak coo6wmno PUA «HosocTu», «Westinghouse
06bsBMNA, YTO, COMNIAcHO ee nofcyetam, 6a3oBas
LleHa CTpoUTENbCTBaA 3HEProbaoKa cocTaBuT 7,7
MUAvapaa 4oNN1apoB (4To MOYTH B ABa pasa Ao-
poXke CTOMMOCTH ABYyx 610KkoB AIC «beneHer, Ko-
TOpble paHee npeanonaranoch CTPOUTL C y4acTUeM
Poccumn — Pea.)». A nockonbKy y bonrapuun Het
TaKWX AeHer, NpaBUTeNbCTBO CTPaHbl opuLmanb-
HO NMPEeANOXKNI0 aMEPUKAHCKON KOMMaHUK CTaTb
WHBECTOPOM MpoeKTa ¢ gonen B 49%. Ho «kopno-
paTMBHasa nonutMka komnaHum Westinghouse,
npeanoYuTaloLLen NpoaarKy TEXHONOTMI U CTPO-
UTENbCTBO 3HEPro6/I0KOB, He NpegycMaTpuBaeT
WHBECTUPOBaHWE B aTOMHble NMPOoeKTbl». N BOT
utor: bonrapus, HECKONbKO NeT Ha3aj OTKa3aBLLa-
§cs NoA AaBleHUeM aMepUKaHLEB OT JOCTPOMKM
poccusinamu ASC «beneHe», a 3aTem 1 3a6M0KK-
poBaBLUast CTPOUTENBLCTBO POCCUICKOrO «KOXKHOMo
NoTOKa», 0cTaeTcsl 6€3 HOBbIX 6/IOKOB AENCTBYIO-
wen ASC «Kosnoayn», a 3HauuT, 6€3 BaXKHeNLLIEN
COCTaBASAOLLEN A/ PAa3BUTUS 1I0OON MPOMBbILLIEH-
HOCTW — JOCTaTO4YHOro O6bEMa IHEPTUN.

Beab 310 poccuicKasa nHuumatuea TMAD
npeanonaraet o6ecneynTb paBHbIM U 6e3onac-
HbI 4OCTYN BCEX 3aMHTEPECOBaHHbIX FOCYAapcTB
K aToMHOM 3Hepruun. A Westinghouse »uBet no
APYrMM 3aKOHaM, peann3yembliM, B HaCTHOCTH, Ha
YKpawvHe, rae B mapTte 2015 r. raBa KOMNaHuu
[xopax PogepuK npsaMo 3asBuil 0 CTPEMAEHUU
«MONYYUTb Ha YKpanHe CTONbKO BU3HECA, CKONbKO
BO3MOXHO». M BOT ye Ha HOKHO-YKpauHcKon
A3C BHOBb NbITalOTCA BHEAPUTb TOMIMBHbIE
c6opku Westinghouse, HecMOTps Ha To, YTO Bec-
Hoi 2012 roaa Ha TPETbEM 3IHEProb/IoKe yKe
npousolna aBapuHas cuTyauus, cBa3aHHas
C NOMbITKOM UCMONb30BaHUSA TOMIMBHbIX KAacceT
NPOW3BOACTBA 3TOM KOMMNaHWMU.

Ha TakoM ¢doHe He BbI3blBalOT YAUBIEHUS
TONbKO YTO MpuLiedlmne U3 XaHosi cCoobLEeHUs
0 ToM, 4To Poccusa u BbeTHam nnaHupyloT 3a-
K/I0YUTb FeHepanbHOe paMoYHOoe cornalleHne
o ctpoutenbctBe ASC «HUHbTXyaH-1» U co3aa-
HuK LleHTpa agepHOM HayKu M TeXHONOrMi BO
BoeTHawme.
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COMPETITION

Win the Battle of the Strongest

Back in April 2008, i.e. seven years ago,
a tender of the nuclear sector suppliers was
organized at the Nuclear Sector Fair in Nizh-
ny Novgorod. During a three-day fair 30 lots
were sold for the total amount of 3.5 billion
rubles. With the final value of 2.709 billion,
the budget economy amounted to 798 mil-
lion rubles.

Focus on competition

Many people thought then that the tender
was all the rage initiated by liberal Sergey Kirienko
who had been at the head of Rosatom Corpora-
tion just for a year. Summarizing the results of the
first day of the tender, Mr. Kirienko said:

— Itis most essential that enterprises under-
stand now that the nuclear sector is open for fair
and transparent competition: come and win. If
you lose, it is you who are to blame, and you know
why. The losers must analyze why their price is
too high. Maybe, it is necessary to upgrade the
production facilities or to cut overheads. One
should understand what it means to win in a
fair competition.

Enhancing its competitive advantages is one
of the key tasks being solved by Rosatom now. 3D
design technology that, having proved its worth,
was transformed into Multi-D technology as well
as investigations into the complex engineering
facilities life cycle help boost the competitiveness
of Russia’s nuclear sector.

The fact is confirmed by the victory in a tender
for constructing an NPP in Jordan in November
2013. In its statement, Jordan Atomic Energy
Agency underlined that «<Russia’s bid is the best in
terms of the construction technology and safety
systemsn».

In the tender Russia won from French-Jap-
anese AREVA and Mitsubishi Heavy Industries
Ltd. Alliance; at the early stage Canada and
South Korea were among the bidders. It is note-
worthy that the French, with their coastline of
5,000 kilometers, proposed to build the NPP
on the Gulf of Agaba where the Kingdom has
a 30-km coastline. There is Jordan’s only sea
port in Agaba and a successfully operating free
economic zone, still Agaba is developed as a
tourist area. The Kingdom of Jordan treasures
this small oasis on the seaside. Russia proposed
to build the NPP in the industrial zone of the
city of Az-Zarga, 30 km to the north-east from
the capital, where almost half of the country’s
industry is focused. It is 300 km of sands and
deserted mountains from Agaba to Az-Zarqa,
and it would be necessary to build power sup-
ply lines to connect the two cities, in case the
French won the tender.

Jordan lacks not only energy but fresh water
too. It is among the top three most torrid coun-
tries in the world. Should the Russian project
is implemented, a fresh water reservoir will be
built in the mountains, and the city residents will
appreciate it very much.

New Markets and Old Friends

On February 10, 2015 RIA Novosti reported:
«Vladimir Putin, President of the Russian Federa-
tion, and President of Egypt Abdel Fattah el-Sisi
discussed a joint project of constructing a nuclear
power plant».

12 ATOMHbIV MPOEKT

«Russian atomic specialists plan to build a
modern 4-unit NPP with capacity of 1,200 MW
that would conform to post-Fukushima safety
requirements. Moscow is ready to grant a loan
to Egypt».

«Ifthe parties agree on the project plan, Rus-
sia would build not only a NPP but the nuclear
sector», — said Mr. Putin after his talks with his
Egyptian counterpart.

It is fair to say that it is too early to state
that Russia has outgamed its competitors as the
final decision is not made by Cairo yet. During
Putin’s visit to Egypt the designated institutions
of Rosatom and the Ministry of Electricity and
Renewable Energy of Egypt sighed an Agree-
ment on launching the project of determining
the specifications of the NPP. The NPP would be
coupled with a demineralized water generator
(which is done for the first time). The Agreement
envisages construction of two units. <Rosatom
must promptly prepare two intergovernmental
agreements: on NPP construction and on credit
provision», — Sergei Kirienko said to reporters in
Egypt. He also noted that within three months
Russia and Egypt are expected to sign an inter-
governmental agreement and within a year — to
conclude a contract for NPP construction.

The decision to build a NPP on the Mediter-
ranean coast at El Dabaa was made by the previ-
ous government of Egypt, and IAEA experts have
confirmed that the designated area is suitable
for the NPP construction. Worley Parsons com-
pany of Australia was chosen in 2009 to manage
the project and to provide consulting services.
In 2010 a tender for supplying the project was
prepared, but it was postponed and the project
was scrapped because of the unrest of January-
February 2011 that resulted in the president’s
resignation and the government’s dismissal.
The present government has not dropped the
idea of the NPP construction. Egypt’s President
expressed his hope that «Russian friends would
assist in the NPP construction, as was the case
in 1950s-1960s».

The MGIMO Analytical Center has the follow-
ing vision of the cooperation prospects:

«Russia and Egypt have cooperated in trade
and economy for dozens of years. Suffice it to say
that the first agreement on cooperation in the civil
nuclear energy was signed in 1956. During the
Soviet period many large infrastructure projects
were implemented with the help of the USSR;
those facilities still are very important for the
economic development of the country. Construc-
tion of the Russian-designed NPP on the Egypt’s
north is another project that would double the
volume of trade between the countries.

It is only an opportunity now. Russia has
confirmed its intention to take part in the ten-
der for the NPP construction, and it stands a
good chance to win, as Rosatom’s competitive
bid envisages the use of advanced technologies
conforming to the post-Fukushima requirements
and is attractive financially. It is essential that
Rosatom can not only build the NPP but can
also offer the water demineralization technology.

Undoubtedly, nuclear engineering develop-
ment (or, as President Putin has said, the devel-
opment of a new industry) will be a technological
breakthrough, a booster of the economic and

social development of Egypt». (Leonid Gusey,
an analyst).

It is noteworthy that, while West Europe
scraps atomic projects, African and Asian coun-
tries intend to implement them: according to
IAEA statistics, production of nuclear energy in
Asia increased three-fold during the recent three
years. Plans to build NPPs have been made in the
countries of Africa, Middle East and the Persian
Gulf. Many of them, e.g. Algeria and Afghanistan,
still remember that the Soviet Union has built
metallurgical plants and hydropower plants that
are still in operation. Russia has the capacity to
provide these countries with accessible energy
and, in this way, to ensure the countries’ indus-
trial and energy sovereignty.

But friendly feelings of the countries are
not sufficient to implement the NPP construc-
tion project. Egypt, with its substantial growth
of energy consumption on the background of
moderate economic growth, desperately needs
sustainable, safe and inexpensive sources of
energy. Stability, safety and the price, not the
nostalgia for the friendship with Russian, will
be used as the criteria of selecting a partner
among large companies. We have good chances
to win a contract for the NPP construction in El
Dabaa and for building NPPs in other countries
of the region.

And here are the reasons why.

Key parameters

Experts say that the main advantages of Rus-
sian atomic projects include safety in conformity
with the post-Fukushima requirements and low
energy product cost, as compared with the offers
of the competitors. Sergei Kondratiev, Head of
the Sector, Economic Department of the Institute
of Energy and Finance, believes that the Russian
project is most promising for Egypt because it is
1.5-2 times cheaper than projects of European
and American suppliers. In terms of NPP safety
Russia has no rivals.

In the mid 2013, Sergei Kirienko said to
«Echo of Moscow» radio station that Roatom’s
order value had grown by half since the Fuku-
shima nuclear disaster and amounted to USD
66.5 billion.

At the end of 2013 Rosatom had 19 unit
projects to be built abroad in its portfolio. At the
end of 2014 Sergei Kirienko said that they had
27 projects. It is a significant growth.

Isitalarge number? According to IAEA, there
are 437 operating nuclear power units and 70
units under construction in the world. Sure, there
is some distance from concluding a contract to
constructing a NPP, but still we can state that
Russia has a significant share in NPP construc-
tion. Moreover, the share is growing.

By the way, Russia’s achievements in this
area are obvious for everyone abroad.

The «Power Engineering», the oldest energy
journal in the USA, has acknowledged Russian-
built NPPs in Iran and India to be the «Projects
of the Year». The criteria included the use of
advanced technology, the capacity and syner-
getic effect of the power units construction and
commissioning.




Before we discuss the reasons for Russia’s
leadership in the civilian nuclear energy, though
«its economy is in tatters» (as Barack Obama
would say), we shall review the construction of
the «prize» NPPs in Iran and India.

Synergetic Effect

Bushehr NPP in Iran is the first nuclear
power plant in the Middle East; it is, indeed,
a unique and long-suffering project that has
been built for 37 years. It was in 1974 when
Kraftwerk Union AG (Siemens/KWU) began the
construction, but six years later Germany joined
the American sanctions against Iran, and the
project was frozen. Only fifteen years later the
project was brought back to life. Russia provided
its assistance: in 1995 a contract for the com-
pletion of the first power-generating unit was
signed by Moscow and Teheran. It should be
noted that Russian atomic specialists did an
unprecedented thing: they integrated a Russian
unit into German design using 12,000 tons of
German equipment.

Bushehr-1 was connected to Iran’s national
grid in September 2011, and on August 30, 2012
it reached the design capacity production.

It is not surprising that in 2014 Russia and
Iran signed a supplement to the intergovern-
mental agreement on construction of 8 power
units and a contract for constructing two new
power-generating units at Bushehr. They will be
water-cooled water-moderated reactors of the
generation 3 Plus, with capacity of 1,000 MW,
similar to American Generation 3 plus AP-1000
reactor that is claimed to be the cheapest among
others.

Now let us speak about India. Russian-
designed Kudankulam NPP acknowledged as
the «Project of the Year» by Americans has a
long history too. The agreement on the plant
construction was signed by Rajiv Gandhi and
Mikhail Gorbachev in November 1988, but by
the collapse of the USSR the final contract for
the NPP construction had not been signed yet.

In the early 1990s Russia, the successor of the
USSR, was not capable of engaging in such
projects; only ten years later, in June 1998,
the final agreement on the NPP construction
was concluded.

Kudankulam-1 NPP, the most sophisticated
NPP in terms of safety as well as the most power-
ful in India, was connected to the national grid
in 2013 and was put into maintenance. Com-
missioning of the 2nd unit is expected in 2015,
and plans have been made to build several more
units at Kudankulam.

Itis very likely that because of this project US
atomic specialists returned to India after thirty
years of absence. In 2006 USA and India signed
an agreement according to which Westinghouse
Electric and General Electric began mobilization
works at NPP construction sites in Gujarat and
Andhra Pradesh states.

Thus, Russian atomic specialists compete
with Americans in India. What are the odds? With
the use of Russian technology and installation
of VWER-1000 reactor at Kudankulam-1, energy
tariff is 3.5 rupees for one kilowatt. The tariff of
Westinghouse company after construction of
NPPs in Gujarat and Andhra Pradesh states will
be 6 rupees. It is only a rated tariff. Meanwhile,
Southern Co, a co-owner of an NPP in Alabama,
complains that costs are growing. So, we are
strong on the financial side, while the safety of
Russian NPP and synergetic effect are admitted
by Americans themselves.

How did it happened?

Speaking about Russia’s competitive advan-
tages, one should recall Vladimir Putin’s saying:
«Russia would build not only a NPP but a whole
nuclear sector».

This is the genuine truth. Today Rosatom is
the only company in the world that can offer a
whole line of products along the nuclear engi-
neering technical chain — from uranium extrac-
tion to NPP decommissioning. This is Russia’s
competitive advantage.

COMPETITION

As a matter of fact, as early as in 2006,
speaking at EurAsEC summit in St.Petersburg,
Vladimir Putin put forward an initiative to build a
system of relations that would provide all stake-
holders with a free and fair access to nuclear
power. According to the concept, the states that
are experienced in nuclear power engineering
and ready to build NPPs could assist newcomers
while solving their own infrastructural problems.
The initiative was called «Global Nuclear Power
Infrastructure» (GNPI). Though other countries
were not quick to respond to the initiative (USA,
as usual, had its own opinion concerning the is-
sue), Rosatom immediately started to implement
it. Fundamentally, Russia implements GNPI fully
and successfully, in this way gaining competitive
advantages.

Apart from benefiting from strategic imple-
mentation of GNPI concept, Rosatom enjoys
substantial federal funding and does not face
any financial problems. It is the state that of-
fers Egypt a credit on beneficial terms. What is
the Americans’ estimation of the half of Alvin W
Vogtle Plant construction cost in Georgia? Wasn't
it USD 7.5 billion?

The following conclusion should be drawn. A
state and business can successfully develop now
only if they launch large projects supported by
substantial funding, if they make protectionism
a state policy. Rosatom experience confirms it.

Petr CHURUKHOV
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[lepcneKkTnBbl MUPOBOIO pPbiHKa BbIBOAA
M3 aKcnnyataunum o6 bEKTOB aTOMHOMN SHEPTETUKMU

«BbIBOA M3 3KcnlyaTaLumum

06BEKTOB UCNO/Ib30BaHUSI aTOMHONM 3HEPrun
— 3T0 6YypHO pa3BUBalOLUMICSl GU3HEC B MUpPE»
C.B. KupmeHko, 2011r.

r.0. TENKSIH, U.B. 3AHLIEB,
0.M. KOPOBSIKOB, 10.H. YASIHCKHH,
AO HHA3M»

B 2012 rogy B cTpaHax M1Mpa HaxoaWInChb B 3KC-
nnyataumm 437 3Hepro6/10K0oB 06LLEeN yCTaHOBNEH-
HOM MoLHoCTbIo 372,325 'BT; OKOHYaTebHO ocTa-
HoB/eHbl 146 3Hepro6/10K0B 06LLEeN YyCTAaHOBNEHHOM
MolLHocTblo 51,818 'BT.

HKM3HEHHBIN LMK NI060ro 06beKTa aTOMHOM
3HEPreTUKM COCTOUT U3 ITaroB MPOEKTUPOBaHMS,
CTPOUTENBLCTBA, 3KCM/lyaTalunn U BbiBOAA U3 3IKC-
nnyatauuu. Nocne ncyepnaHus NPOEKTHOro CPOKa
CNYy>KObl 06BLEKT AOMKEH ObITh NEpeBEEH B SA4EPHO
6e30MnacHoe COCTOSHWE U BbIBELEH U3 SKCMyaTaLmu.
MpeKpalleHne aKcrnyaTaumm MOXeET GbITb OCYLLECT-
BNIEHO ¥ MO APYrMM NPUYUHAM:

® aBapus, NOC/e KOTOPOW IKCMlyaTaLmns HEBO3-
MOXHa WSIW HeLlenecoobpasHa;

® U3MeHeHWe TpeboBaHWM K HaIeXKHOCTU U 6e3-
OMacHOCTU 3KCMyaTaLun, KOTopble HEBO3MOMXHO
WK Helenecoobpas3Ho yaOBNETBOPUTb B paMKax
CYLLLECTBYIOLLEN KOHCTPYKLIMK;

® MONIUTUYECKAs CUTyaLMs B CTPaHE;

® 3KOHOMMUYECKas HeLenecoobpas3HoOCTb IKC-
nayataumu.

MprMepbl NOJO6HbIX CUTYyaLMi NPeacTaBAEHbI
B Tabnuuax 2, 3 [1].

C yyeTom o6o6uatolmx paspabotok MAFATS
[2], MHEHWIN aBTOPUTETHbIX OTEYECTBEHHbLIX U 3a-
pyoeXHbIX aKcnepToB [3, 4] MOXHO Bblaenutb 3
OCHOBHbIE BO3MOXHble CTpaTeruu Boisoga A3C 13
3KcnyaTaumu:

1. HenocpeacTBEHHbIN GbICTPbIA AE€MOHTaX
aneKTpocTtaHuuu. OAT 1 TennoHocUTeNb NOcne Npo-
[LOMKUTENBHOIO OTCTOS BbIBO3ATCH B XPaHWUULLE C
pagvaunoHHON 3aLmTown. Bee 3arpa3HeHHble paau-
auven matepuansl 1 060pyLoBaHUe AEMOHTUPYIOTCS
W YTUN3MpytoTcs. Tepputopus CTaHLMM MPUBOAUTCS
B paAuaLMOHHO 6e30MacHoe COCTOsSIHME.

2. OTCcpoYeHHbIN feMoHTaxX. C Tepputopun ASC
youpatoT OAT 1 TENNOHOCHUTENb, @ NOCE OKOHYaHUs
CpOKa KOHCepBaLLMK CTaHLMK (B [epMaHum 3TOT CPOK
— 30 nert, B Benukobputanmnm — ot 50 go 100 ner)
NMPOU3BOASAT AEMOHTaX U OKOHYaTENbHYIO OYUCTKY
TEPPUTOPHM CTaHLLMM OT PaAUOaKTUBHbIX MaTepuasnos.

Ta6nuua 1. OKOH4YaTeNbHO OCTAHOBJ/IEHHbIE 3HEProG/IOKU NO CTpaHam

CtpaHa
BenvkobputaHus
CLIA
fepmaHnus
dpaHuus
AnoHus
Kanapa
Poccusa
YKpauHa
Utanus
Bonrapus
LLBeuwns
CnoBakus
NutBa
Mcnanus
ApmeHus
KaszaxcTaH
fonnangmsa
Benbrus
LLiBenuapwmsa
Bcero

3. U3onsauusa. Bce pasMoaKTMBHbIE MaTepuansl
OCTaloTCA Ha CTaHLUMKU M 3aK/1lo4aloTCs B 6ETOHHbIV
capkodar, No3BoONSLINIA NEPUOANYECKN KOHTPO-
NIMpoBaTh Ux cocTosiHMe. MpumepHo Yyepes 100 net
MOXET ObITb Mpou3BeneHa pa3bopKa CTaHUuu U
ee je3akTtuBauus. JIM6o Mcnonb3oBaHWe metoda
ENTOMB, nnu Kancynsaumus 3arpsa3HEHHbIX 3/IeMEH-
TOB 3HEProbioKa B TaKUX MaTepuanax, Kak 6eToH.

pu BbIGOPE CTPATEMMK OAHWUM U3 FaBHbIX GaK-
TOPOB ABNSIETCS KOMMYECTBO U PaAUOHYKINAHBIN
cocTaB TBepabix U Xuakux PAO 1 cTeneHb 3anon-
HeHUs UMK xpaHuauw, Ha ASC. K MmomeHTy BbiBOAa
13 3KCNyaTaLumM 0co60€e BHUMaHWe JOMKHO BbiTh
yAaeNneHo TPyAHOCTAM obpalleHus ¢ rpadutoBbIM
3aMeaNnTeNeM U HaTpUEBBLIM TEMNJOHOCUTENEM
MO CPaBHEHMIO C KOMMOHEHTaMM1 B BOAO-BOASAHbIX
peakTopax.

OKoHYaTeNbHOEe COCTOSIHWE NNOLLAAKM BblBELEH-
HOro M3 3KcrnyaTauum aTOMHOrO 0GbeKTa MOXET
NPeACTaBNATbCS B JBYX OCHOBHbIX BapuaHTax:

1. CocTosiHWE NNOLLaAKV B BUAE «3e/1eHOM Ny-
YKalKu» NpegycMaTpUBaEeT AEMOHTaX 34aHui 1 co-
OpPYKEHWI PEaKTOPHOW YCTaHOBKM, MepPepaboTKy,
U30A5LMIO U yaaneHUe PaanoaKTUBHbIX U HepaanoaK-

KonnyecTtBo aHepro610KoB

29
28
27

PP P RPPEPOMN®®AERBR®ODORLR

H
S
(0]

3neKTpuyeckas MoLHOCTb, MBT
4225
9764
14301
3789
4337
2143
1080
3515
1423
1632
1210
909
2370
621
376
52
55
10
6
51818

TUBHbIX OTXOZ0B, PEKYNLTUBALIMIO OCBOGOANBLLENCS
TEPPUTOPUM NS €€ HEOTPAHUYEHHOI 0 JanbHENLWEero
MCMOJIb30BaHMS.

2. 9TOT BapuaHT Noapa3ymMeBaEeT AOCTUKEHME
BO3MOXHbIX IBYX CTaWM KOHEYHOIO COCTOSIHWSA pe-
aKTOpHOM ycTaHOBKKU. OcBOGOXAEHME NOWALKM
npeaycMaTp1BaeT IEMOHTaX 060PyA0BaHMS, 3aaHWI
1 COOPYXKEHWN, He NpeaHa3HauYeHHbIX AN JanbHeN-
LIero Ucnonb3oBaHuUs, NepepaboTKy U BbIBO3 BCEX
PAO ¢ nnowagKkv peakTopHOM yCTaHOBKM M JoBeae-
HWe NOLWaAKM [0 COCTOSIHWSA, MPUTOAHOIO AN HYXKA
ANePHOV 3HEPreTUKM, HanpUmep, [N CTPOUTENbCTBA
HOBOrO 3Hepro6soKka uan xpaHuaunwa PAO. Takoe
COCTOSIHME MJIOWaAKM Ha3blBaeTCs «KOpPUYHeBas
Ny)KanKa.

Komucewns no saepHomy perynunpoanuio (NRC)
CLUA, Hanpumep, TpebyeT, 4TOObI N0 OKOHYaHMK pa-
60Tbl 3HEPro610Ka pagraLmOoHHbIM GOH Ha ero nno-
WaaKe JOMKEH OblTb CHUXKEH 4O YPOBHS, KOTOPbIM
NMO3BOJIUT NepeonpeaenuTb NIoLWaaKy nog Ucnonb-
30BaHWe ANs APYrvX HyX.

TaKoWM NpoLiecc Ha3bIBaeTCA «BbIBOL U3 3KCIITya-
Tauum» (decommissioning) v CTOUT COTHYU MUIJIMOHOB
[I0/11aPOB 11 KaX0ro 3Hepro6/ioKa.

Ta6nunua 2. PeaKTopHble yCTaHOBKM, BbiIB€A€HHbIE U3 IKCIUlyaTaLuun BCNeACTBME aBapuu UK CEPbE3HOI0 MHLUAECHTA

Ctpana 3HeproGnoKku Tm;::aa:::::ou Mo':l"B:_c“’ I'leg::::;«::;)ya- 3akpbiTHe NMpuumna

fepmanus [pancBanbg 5 VVER-440/V213 408 0,5 11/1989 Pacnnasnenue yactu TBC
[yHApEMMUHIEeH A BWR 237 10 01/1977 HecaHKUMOHWPOBaHHbIN OCTaHOB

AnoHuns dykycuma [aunumn 1 BWR 439 40 03/2011 Pacnnasnenune yactu TBC
dyKycuma [aunuun 2 BWR 760 37 03/2011 PacnnaBnenue yactu TBC
dykycuma [aunyun 3 BWR 760 35 03/2011 PacnnaeneHue vactn TBC
dykycuma Jaunuun 4 BWR 760 32 03/2011 3akpbiTve ASC

CnoBakus BoryHuue Al Prot GCHWR 93 4 1977 MNMoBpexxaeHne TBC

Mcnanus BaHngennoc 1 GCR 480 18 cepeanHa 1990 Tloxap B Typ6uHe

LLBenuapua  JlyceHc Exp GCHWR 8 3 1966 PacnnaBnenune yactu TBC

YkpauHa YepHoGbinb 4 RBMK LWGR 925 2 04/1986 ;’Z:Sﬁg;g";g:ﬁpr°6”°“a BCnenctene

CLIA Tpu Mawn Anneng 2 PWR 880 1 03/1979 Pacnnasnenuve yactn TBC
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Ta6nuua 3. PeaKTopHble YCTAaHOBKH, BbiBeJ€HHbl€ U3 3KCIJlyaTaluu NpeXXAeBPeMeHHO COrlacHO NMPUHATOMY NOJIMTUHECKOMY peLueHUIo

Ctpana 3HeproGnoKu Tun peaKkTOPHOH YCTAaHOBKM Mownoctb, MBT NMepuop 3akcnayaTtayum (rog) 3akpbiTHe
ApmeHus Meuamop 1 VVER-440/V270 408 13 1989
Bonrapus Kosnoayn 1-2 VVER-440/V230 408 27,28 12/2002

Koanoayi 3-4 VVER-440/V230 408 24,26 12/2006
dpaHuus Cynep deHuKe FNR 1200 12 1999
fepmaHus [pancBanbg 1-4 VVER-440/V230 408 10,12, 15,16 1990
Mynbxaim Kaepnumy PWR 1219 2 1988
PeliHc6epr VVER-70/V210 62 24 1990
UTanus Kaopso BWR 860 12 1986
JlatnHa GCR 153 24 1987
TpuHo PWR 260 25 1987
NnTBa WUrHanuHa 1 RBMK LWGR 1185 21 2005
NrHanuHa 2 RBMK LWGR 1185 22 2009
CnoBakus BoryHuue 1 VVER-440/V230 408 28 12/2006
BoryHuue 2 VVER-440/V230 408 28 12/2008
LLiBeuuns bapcebak 1 BWR 600 24 11/1999
Bapcebak 2 BWR 600 28 5/2005
YKpauHa YepHobbinb 1 RBMK LWGR 740 19 12/1997
YepHoObbinb 2 RBMK LWGR 925 12 1991
YepHobbinb 3 RBMK LWGR 925 19 12/2000
CLLA Llleperam BWR 820 3 1989

Mo Tpe6oBaHusim NRC BbIBOA U3 aKCNyaTaLmnm
0653aH 3aBepLUNTLCA He no3aHee, Yem cnycta 60
JIET NOC/Ee OKOHYAaTEIbHOMO OCTaHOBA 3HEPro6/oKa.
370 06YyCNOBNEHO, B OCHOBHOM, HAKOMIEHUEM He-
06X0AMMbIX CPEACTB A1 BbIBOAA M3 3KCM/lyaTaLmMm
B CMeunanmM3MpoBaHHbIX GoHAax.

B HacTosiee Bpems B CLLA 3aBepLUéH npouecc
BbIBO/Ia M3 3KcNnyaTaLmm 10 aHepro6/1oKoB, a ellé
18 HaxoasaTcs Ha aTon cTagum [5).

Bce aKoHOMUYeCKMe pacyeTbl, CBA3aHHbIE C Bbl-
BoaoM ASC 13 aKcnnyaTaumu, UMeKoT 04eHb 60MbLLYI0
NOrpPEeLHOCTb. 10 HEKOTOPbLIM IKCMEPTHLIM OLLEHKaM,
peanbHble 06LwMe pacxofbl coctaBnsatoT oT 10 o
37% ctoumocTu ctpoutenbctea ASC [1, 3, 4]. Apy-
rMe OLEHKM CBMAETENLCTBYIOT O TOM, YTO CTOMMOCTb
BbIBOAa 3HeProb/10Ka conoctaBrMa co CTOMMOCTbIO
ero cTpouTenbcTaa [6].

Ta6auua 4. CroumocTtb ytunusauuu PAO

3atpatbl Ha BbiBOA ASC 13 aKCnayaTaumu, NOMu-
MO TaKUX NoKa3aTesnei, Kak MOLLHOCTb 3Hepro6/oKa,
CPOK €ro cny>6bl 1 BpeMS 40 OKOHYaTeIbHOW OCTa-
HOBKM, 3aBUCAT TaKXKe OT MHOTUX APYrux GaKkTopos
(B OCHOBHOM 3TO TUN M cocTosiHME AJY, Npobnemsl,
CBA3aHHbIE C 06pabOTKOM 1 XPaHEHWEM OCTaTO4YHbIX
MaTtepuanos, npeaesbHble HOPMaTUBbI paaraLLMoH-
HOW 3aLUMTbl, METOAMKA NOMYYEHUS NULIEH3UI, 3a-
TpaTbl Ha NepcoHarn, rpaduK padoT). CyLecTBEHHbLIM
daKToOpOM Npu OLEHKe 3aTpaT ABnseTcs knacc PAO,
HaxoAsLLMXCs Ha 06BEKTE M B Npeaesnax MioLaiKu
(cm. Tabn. 4). MNpefcTaBneHHbIE AaHHbIE CBUAETE b
CTBYIOT O 3HAa4YUTENbHOM pa3bpoce yaenbHbIX 3aTpaTt
Ha ytunuaaumio PAO B pa3nnyHbIx cTpaHax. B cBoto
o4epefpb, 3T0 06CTOATENLCTBO NO3BONSET CAENATb Bbl-
BOZ 0 TOM, YTO MMPOBOM PbIHOK yTinn3aLmn PAO noka
He cTabunmaunposancs. MHTerpanbHble GakTyeckue

[JaHHble Mo 3aTpaTaM Ha BblBOA U3 3KCMnnyaTauuu
3Hepro6/70KoB HeKoTopbix ADC NpeacTaBfieHbl B
Tabn. 5. O4eBMAHO, 4TO U B ITOM Ciyvae yaebHble
3aTpaThl HaXo4ATCS B LUMPOKOM Ananas3oHe: (0,12-
4,65) MnH gonn/MBT. [ToaToMy 45 KomnaHum, npe-
TEHAYIOLWMX Ha POJIb FOSIOBHOMO UCMONTHUTENS PaboT
Nno BbIBOAY SAEPHOI0 06bEKTa U3 IKCMIyaTaLuu,
NosBNAIOTCHA AOMOJIHUTESIbHbIE CTENEHWU CBOGObI
B Bbl6OpEe NpeanoyTUTENbHOM CTPaHbI-3aKa34mKa.
[0 2030 roga oxkugaeTtcs BbiBog 6onee 40 BT
aTOMHbIX MOLLHOCTEN B cTpaHax 3anagHon EBponbl
[7]. Mpw aTOM 6onee 65% Bcex BbIBOAUMBIX PEAKTO-
pOB NpuxoauTcst Ha BenukoGpuTaruio, PpaHumio 1
[epmaHuto. Kak nokasbiBaeT aHanus, Hanbosbluee
KOJIMYECTBO SAEPHbIX PEAKTOPOB GyAET BbIBOAUTLCS
13 aKcnnyataumm B nepuog 2020-2030 rr. Cymmap-
HbIM MOTEHLMANbHbIM 06BbEM PbiHKa BbIBOAA M3 3KC-

YaenbHble 3aTparbl
Knacc PAO Buabl PAO, nepefaBaeMbiX Ha 3aXOPOHEHUe Ctpana 06bem, m3 B LlleHax 2011 r.,
$/m?
B HacTosilee BpeMS NYHKTOB 3aXOPOHEHUS pafUOaKTUBHbIX OTXOA0B
Knace 1 TBepAable BbICOKOAKTUBHbIE 0Tx0Abl (BAO) ¢ npeaBaputenbHon Bbiaepxkon (M3PO) gaHHoro Buaa BAO B MUpe He cylecTByeT. B HEKOTOPbIX CTpaHax
(ocTaTo4HOE 3HEproBblaeneHue — He 6onee 1 KBT/m3). NOCTPOEHbI NOA3EMHbIE NabopaTOPUM ANs NPOBEeAEHUS UCCeA0BaHUI
C uenbto noatBepxaeHus 6esonacHoctu MN3PO.
B HacTosiwee Bpems M3PO aaHHbIx Buagos BAO 1 CAO B MUpe He cy-
Knacc 2 Teepable BAO 1 TBEpAbIE AONTOXKUBYLLME CpeaHeaKTUBHbIE oTxoabl (CAO). M ET ) ST LU Iy eeTaieb AT e IR S niaoparopun
ANS NPOBEAEHUS UCCNeA0BaHWI C LieNblo NoATBepXKAeHUs 6e3onac-
HocTu M3PO.
dunnaHauns Olkiluto 8432 5682
duHnaHamsa Loviisa 5400 6721
LBeuns SFR 63000 3731
Knacc 3 Teepable CAO 1 TBepAble AONTOXUBYLLME HU3KOAKTUBHbIE 0TX0Abl (HAO).
fepmanua Konrad 650000 3803
Kopes 20000 5869
Lsenuapus Wellenberg 200000 6433
Yexua Dukovany 18520 504
®dpaHuus Aube 1000000 527
AnoHust Rokkasho 80000 11338
Knacc 4 Teepable HAO, BKtoYas 04eHb HU3KKEe aKTUBHbIE 0Txoabl (OHAO) Wcnanusa El Cabril 100000 1705
Benuko6puraHus Drigg 1650000 326
Benbrus 60000 3519
BeHnrpusa Udvari 40000 1583
3axopoHeHue xungkmx CAO n HAO B Hegpax B npegenax ropHoro oT-
Knacc 5 Hunakune CAO n HAO BOAa, rae Takve PAO noKkanndoBaHbl, NPOM3BOANUTCS TONIbKO B Poccuu.
AHanoros B MMpe TaKOro BMAa 3aXOPOHEHWI He CyLLeCTBYET.
Knacc 6 Hunakune CAO 1 HAO, o6pasytoLimecs npu 4obblve U nepepaboTKe ypaHOoBLIX pya, oanexaT 3aX0pOoHEHWIO B MyHKTax MPUNOBEPXHOCTHOIO 3aXOPOHEHMS

a TaKxXe npm gobbive n nepepaboTKe MUHEPaNbHOro M OpraHMyYeckoro coipbs.  PAO.
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Ta6nuua 5. 3aTpaTbl Ha BbIBOA U3 3KcMlyaTalum aHepro6noxkos A3C [1]

A3C, cTpana MBT
Bur-Pok MowHT, CLLUA BWR 70
®opT CeHT-BpaitH, CLUA HTGR 330
Tokan Mypa, AnoHus GCR 166

LLtane, lepmaHus PWR 672
Bubnuc-A, fepmanua PWR 1225
JNloBuca-1, PUHNAHANS BB3P 440

nayataumuu MOXeT ObITb OLEHEH BennymHon o 200
mnpa gonnapos CLUA.

Ha pbiHKke BenukobputaHum Kpome A3C 3Ha-
YUM TaKXKe 06bEM BbIBOJA U3 SKCMTyaTaLmmn NPoymx
06bEKTOB UCMO/Ib30BaHWUSA aTOMHOW SHEPTreTUKM.
Mo 6a30BOMY CLIEHAPUIO KOIMHECTBO BbIBOAUMbIX
13 aKcnnyaTtaumm peaktopos ao 2030 roga Bbirns-
1T cneayowmm o6pa3oM: Bennkobputanus — 17;
®dpaHuma — 9; fepmanus — 9; Pocecusa — 8; LLiBeuus
— 4; lWeenuapua — 4; benbrua — 3; dUHNaHANS — 3;
Mcnanusg — 3.

B nepuroa o 2030 roga pblHOK MO BbIBOAY M3 3KC-
niyaraLum 6yneT cocpefoTodeH B BenmkobputaHuu,
DpaHLumm v [epmannu, rae 6yayT BoIBOAUTBCS U3 KCTITY-
aTtaLmmn HambonbLLEe KONMYECTBO SAEPHbIX PEAKTOPOB.

YuutbiBas fedumnT GUHAHCOBbLIX U MaTepu-
anbHbIX CPEACTB, NMOArOTOB/IEHHbIX CNELMaNUCTOB,
a TaKkKe HeonpeaeneHHOCTb METOA0B U CNOco60B
3aBeplieHus ATLL B aTux cTpaHax, paccMmaTpuBae-
MbI PbIHOK MPEACTaBNSETCA NEPCNEKTUBHbBIM ANS
[esiITeNbHOCTU OTEYECTBEHHbIX MHXWUHUPUHTOBbIX
KOMMaHui. Mpu 3TOM KNOYEBbIMKU KOHKYPEHTamMu
'K «Pocatom» B 3anagHow EBpone 6yayT SBASTbCS
KomnaHwuu Areva n Westinghouse. lMpeanonaraetcs,
410 BennkobputaHusa napannienbHo C BbIBOLOM CBOUX
ra3oBblx PeaKTOpoB 6yaeT NOCTENEHHO CBOPayYMBaTh
COOTBETCTBYIOLLME MOLLHOCTH Mo nepepaboTke OAT.

NTaK, BO3MOXHbIW AOCTYMNHbIA PbIHOK Ans lo-
cKopropaumu «Pocatom» B 3anagHow EBpone moxet
cogepatb [7]:

® BbIBOJ M3 3KCMyaTalun — BECb PbIHOK, KpOMe
dpaHuUmK (MO NOAUTUYECKUM MPUYMHAM) U GpUTaH-
CKMX peaKkTopoB Magnox (Mo TEXHONOMMYECKUM NPK-
YuHaMm) — 310 NpUMePHO 10% COBOKYMHOro pbiHKa
BblBOZa U3 3KCNyaTaLuy;

o nepepabotka OAT — OTKPLIT PbIHOK BCEX CTPAH
pernoHa, Kpome PpaHumm 1 BennkobputaHum, Ko-
Topble pa3pabaTbiBaloT COGCTBEHHbIE TEXHONOMMK
nepepaboTKK, a TakxKe Kpome LLseuun, Ucnanmm n
DUHNAHAMK, KOTOPbIE Pa3BUBAIOT NPOrPaMMbl OKOH-
YyaTeslbHOro reoIorM4ecKoro 3axopoHeHust OAT. Mpu
3TOM nepepaboTka eBponeickoro OAT Ha ropu3oHTe
1o 2030 rofa ManoBeposiTHa BBUAY OrpaHUYeHUst
POCCUMCKUX NepepabaTbiBaloW X MOLLHOCTEN.

B apyrvx ctpaHax Mupa cuTyaLmusi MeHee onpe-
feneHHa. B aTux ycnoBusix MoKa BO3MOXHa NinLb
KayecTBEeHHas OLeHKa.

TaK, HanpumMep, B BocTouHOM A3un JOCTYMeEH,
B OCHOBHOM, CEFMEHT aTOMHOI O PbiHKa BblBOJa U3
3Kcnnyatauum, B KOro-BoctouHom A3um npucyTCTBYIOT
BCE CErMEHTbI aTOMHOTO PbIHKa B NOIHOM 06beme. B
HOxHOM A31KM PbIHOK BblBOAA U3 3KCNJyaTallMmn NoKa
3aKpbIT (N0 KparHer Mepe, oo 2030 r.). JocTtyneH
PbIHOK BbIBOAA M3 3KCM/lyaTaLymn O4HOro 3Heprobno-
Ka B ApMeHuu u peaktopa BH-350 B Ka3axctaHe.

B KOxkHOM U LleHTpanbHow AdprKe pbIHOK Bbi-
BOJa U3 aKkcnnyataumm o 2030 roga OTCyTCTBYET.

PbiHOK Ku1Tas 3aKpbIT BBUAY €r0 OpUeHTaLIMK Ha
pa3BuTHE COBCTBEHHOW NMPOrpaMMbl BbIBOAA U3 IKC-
nayataumu, nepepadboTku n 3axopoHeHuns PAO 1 OAT.

B Poccuv onbIT BbiIBOAA U3 3KCNyaTaLMy aToM-
HbIX 06BEKTOB rMraBaTTHOrO Kiacca NpaKTU4YecKu
OTCYTCTBYET. TeM He MeHee, HaKomnneH 60/bLLIOV OMbIT
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TN peakTopa, MOLWHOCTD,

CTOMMOCTb, $ M/H

Mocne Bbirpy3kn OAT Kopnyc peakTtopa BbiBe3eH. O61asn macca PAO coctaBuna
25,0 290 T1. Ha nnowaake octanock xpaHununwe OAT nnowaabto 43,3 ra. Mnowaab

A3C coctaBnana 182,2 ra
MpnHAT BapuMaHT HeEMeANeHHOro AeMoHTaxa. MNepeobopyaoBaHa B rasoTyp-

173,9
OUHHYIO CTaHLMIO

772,5

JdemoHTax Havat B 2001 r., 6ygeT 3aBeplueH B 2017 1.

MNepBas ASC, BbIBOAMMASA U3 SKCMJTyaTaLlMmn Nnocne NpuHATUS 3aKkoHa 06 OTKase

668,4

o1 3. Tonnneo 6yaeT oTnpaBieHo Ha nepepaboTKy Bo PpaHuumio. U3 300 co-

TPYAHMKOB Ha AEMOHTaXKHbIX paboTax octanocb 150

141,2
166,5

no yTuan3auumn aToMHbIX NoABOAHBIX 040K (AlS1).
[pv 3TOM CoXKMIach U aKTUBHO AENCTBYET MEXAY-
HapoaHas Koonepauus, BKAtovatowlas Poccuio, CLLA,
DdpaHuuio, Utanuio, Hopeeruio 1 apyrve ctpaxbl [8].

PaccmatpuBasa npouecc BbiBOAa aTOMHOWM
CTaHLMM U3 3KCNayaTalumMn KaK CNOXKHbIM 06bEKT
ynpaBneHusl, BNOHE YMECTHO NPEANONOKUTb, 4To AO
«HMA3IM» B COCTOSAHMM OCBOUTDL U YAEPKMBATb 3HAYM-
TeNbHYI0 YaCTb MMPOBOTO pbiHKa Mo BbiBogy ASC 13
3KCMyaTaLuy. 3HaunUTENbHbIE OXKUAAHWS CBA3aHbI,
npexae BCero, C OrpOMHbIM Y Pa3HOCTOPOHHUM Ofbl-
ToM AO «HMNAIIM» B CTPOUTENBLCTBE IHEPrETUYECKNX
OGbEKTOB Ha pa3/iyHbIX GU3UYECKUX NPUHLIMNAX
(MeTofax reHepaLmm), a TakKe C BNalEHNEM eIUHbIM
MHOOPMaLMOHHOM MPOCTPAHCTBOM.

B naHHOM NpoCTpaHCTBE NPUCYTCTBYIOT CTaTUye-
ckasn 3D-mopenb, AMHaMu4yeckas mogens (Multi-D),
3NEKTPOHHbIN KaTanor o6opyaosaHusi, cbopmMmnpo-
BaHbl BCE PECYPChI, MPeACTaB/eHHbIE KaK MPOrHo3
MCMOb30BaHUS MHTENNEKTYaTbHbIX (MHGOPMaLIMOH-
HbIX), MaTepUasbHbIX U TPYAOBbIX PECYPCOB, a TaKKe
onpejeneHa CTOMMOCTb 06beKTa Ha cTauu «[IpoeKT»
B BM/€ CBOJHOI0 CMETHOIO pacyeTa U COOTBETCTBYIO-
Lasi CTOMMOCTb B peanbHbIX LleHax C yYHeTOM WX 3CKa-
nauwmu B pesynbrate UHdnauum [9]. Takum o6pasom,
Ha cTaanu «[1poeKT» MMeeTcs peasibHasi OCHOBa AN
pa3paboTku 1 GopMUPOBaHUS NnaLaapmMa ans pas-
BepTbIBaHMS MpoLiecca BbiBOAA M3 3KCNyaTaLuu.

B 3TOM HanpaBneHuu yxe npeanpuHsATbl KOH-
KpeTHble aencteus. Tak, noa aruaon fockopnopa-
uun «Pocatom» co3aaH KOHCOPLIMYM MO BbIBOY M3
3KcMyaTaumm 4epHO M paavMaLMOHHO OMacHbIX
06bEKTOB, 06paLLEHMIO C OTPABOTaBLUNM SAEPHBIM
TONNUBOM W PaJMOaKTUBHbLIMK OTX0AaMu. B KOH-
copuuym Bownm NATe Komnanui: AO «HUA3MM», 3A0
«AtomcTponakcnopt», NUKEM Technologies GmbH,
OAO «[ocyaapCTBEHHbIN crneuuanManpoBaHHbIM Npo-
EeKTHbIN MHCTUTYT» (FCMN) n OAO «CBepagHUNXMM-
Mawb. [lee nocnegHue KoMnaHun BXOAST B COCTaB
OAO «AToM3aHepromal» [10]. B pamkax KOHcopuu-
yMa o6beanHeHHas komnaHus AO «HUAIM» — 3A0
«ATOMCTPOWIKCNOPT» BYAET BbINOMHATL GYHKLMHK re-
HepanbHoro noapsaYuka; N'Crn 6yaet ocylecTsnaTb
MaPKETUHI BHYTPEHHErO PbiHKA, NPOEKTHblE pabo-
Tbl U KOMMNJIEKCHbIE MHXXEHEPHO-PaAMONorMyecKkne
o6cenenosanus; NUKEM Technologies GmbH 6ynet
3aHMMaTbC MAPKETUHIOM BHELIHEro pbiHKa, BHe-
[pPEeHEM COOTBETCTBYIOLLMX TEXHOIOMMM U MporpaMm
YNpaB/iEHWS NPOEKTaMM MO BbIBOAY U3 SKCNyaTaLuy,
o6palenuto ¢ OAT n PAQ; «CBepaHUNxMMmalL» 6y-
et obecneyvBatb pa3paboTKy, M3roToBEHME U MO-
CTaBKy creuuanbHoro o6opynosaHus. MacltabHbIN
3aKa3 Ha MPOEKThbl BbiBOAA M3 aKcnayataumum ASC
N 06BLEKTOB «AEPHOro Hacneaus» B Poccun gact
BO3MOHOCTb chopMMUpoBaTh BHYTPK [OCKOpropa-
unm «PocatoM» GUM3HEC C KOHKYPEHTOCMOCOBHbLIMM
KOMMETEHLMAMM peanm3aLmm NPOEKTOB «MOA KNoY»
He TONIbKO BHYTPWU CTpaHbl, HO U Ha PacTyLUux 3a-
PYGEXKHBIX PbIHKAX MO BbIBOAY M3 3KCMJTyaTaLmy.

B ycnoBmsAX }KeCTKON KOHKYPEHLUMU Ha MEXayHa-
POAHOM aTOMHOM PbIHKE KOHCOPLMYM MO CBOUM BO3-
MOXXHOCTSIM MOXKET NPETEHA0BATb Ha ONPEAENEHHYIO
07110, Hanpumep, B YacTi CO34aHUs «<KOPUYHEBOM

3aTparthl Ha NOJHYIO TIMKBUAALMIO dHEPro6/ioKa
3aTpathbl Ha MOJHYIO TMKBUAALMIO SHEPro6/ioKa

NIyXKaWKu» Ha MecTe BbIBOAMMOTO M3 3KCMNyaTaLlum
o6bekTa. [pu 3TOM Nocne peanv3aLmMy NPOEKTa K-
BUAALMK OTCNYKMBLLErO CBOM CPOK OObEeKTa BO3-
MOMXHO CTPOMTENBLCTBO Ha «KOPUYHEBOW NyXKanKe»
HOBOIO aTOMHOMO COOPYXKEHUS, HO YXKe MO NPOEKTY
KoHcopLmyma. Mogo6HbIM NOAX0A NO3BOAMT NOMYYUTb
[BOMHOM adEKT: B npeaenax ogHOW NaoLaaxku B
3TOM Clydae peanuayloTca cpasy [ABa MpoeKTa —
BblBO/la CTaporo 0GbeKTa U3 3KcrlyaTaLmm 1 cTpo-
UTENbCTBO HOBOro. O6beanHeHUE ABYX NPOEKTOB
MO3BOJIUT KOHCOPLMYMY AOCTUYb CUHEPTETUYECKOrO
addeKTa: B HacTM GUHAHCOBLIX U MaTepuanbHbIX
CpepCcTB, UCNONb3YEMbIX MaLLWH, MEXaHU3MOB 1 060-
pyaOBaHMS, MPUBEKaeMbIX CeLManvMcToB. Boirogbl
3aKa34yunKa paboT TaKKe He MOANeXaT COMHEHMIO,
TaK KaK CyLLEeCcTBYeT peasibHasi BO3MOXHOCTb COXpa-
HEHUA KBanMOULMPOBAHHbLIX KagpoB, YCTOMYMBOIrO
Pa3BUTUS IHEPTOCETU U MPOMbILLIEHHOCTU PErMOHA.

OTMETUM, YTO AeTalbHbIX NMPOEKTOB BbiBOAA U3
3KcnnyaTaumm ASC no aHanorMm ¢ NPOeKTamm CTpo-
UTENbCTBA aTOMHbIX 3NEKTPOCTaHLUMIA B HacTosiLee
BpeMS He cyLlecTByeT. HeobxoamMma ux paspaboTka
C Y4ETOM COBPEMEHHbIX MHPOPMALIMOHHbIX TEXHONO-
rMi, B YacTHOCTU, Multi-D TexHonorun.

B Lenom, no Hallemy MHeHuto, B Poccuu BnosiHe
CO3penv HeOBX0AMMbIE M JOCTATO4HbIE NPEAMNOCHITKM
ONS aKTMBM3aL MK AENCTBUI HA MUPOBOM PbIHKE
BbIBOJa M3 3KCryaTaLMn 06 beKTOB aTOMHOIO Npo-
$wuns. 3Tomy Cnoco6CTBYET U BHELLHAS cpefa: OTKa3
psiga CTpaH OT MPOAOIKEHUS aTOMHbIX MPOrpamMm,
BHYLLWUTENbHbIM 0GbeM NOTEHLMANIbHOrO PbiHKA, No-
BblLLEHWE UHTEepeca KOHKYPEHTOB K paccMaTprBae-
MoV npobnemMaTtuke. B nnaHe pa3sButus fanbHeNLLnX
NeACTBMI He UCKIIIOYEeHa Y BO3MOXHOCTb MNP He-
06X0AMMOCTU MPUBNEYEHNA 3aNagHOEBPOMENCKNX
UIPOKOB B CTpaTerMyeckune anbsiHebl/napTHepCTBa.
MpomeaneHune B 0CBOEHMM PacCMaTPMBAEMOrO PbiH-
Ka NpeacTaBaseTcs HeaonycTUMbIM.
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In 2012, 437 power generating units of
installed capacity 372,325 GWt were in operation
worldwide; 146 units with installed capacity 51,
818 GWt were finally shutdown.

Life cycle of any nuclear facility consists of
designing, construction, commissioning and
decommissioning. After the end of design life,
plant must be transferred into a nuclear safe
mode and decommissioned. A plant may be
shutdown due to other several reasons:

e An accident after which plant operation is
impossible or inappropriate;

e Changes in reliable and safe operation
requirements that cannot meet the scope of an
existing construction;

e Political situation in a country;

e Economic impracticality of operation.

Taking into account the generalizing
developments of IAEA [2], opinions of home and
foreign experts [3, 4] it is possible to distinguish 3
basic possible NPP decommissioning strategies:

1. Direct rapid plant dismantling In this case
spent fuel assembly and coolant are transferred
to spent fuel storage with radiation protection after
a long-term settling. All the nuclear contaminated
materials and equipment are reassembled and
utilized. The plant territory is set in a nuclear-safe
condition.

2. Postponed dismantling .In this case spent
fuel assembly and coolant are removed from the
NPP territory and after a plant preservation period
(in Germany it is 30 years, in Great Britain- from 50
to 100 years) NPP is dismantled and its territory is
finally cleaned from radioactive materials.

3. Isolation. All radioactive materials are left on
the plant and are put into a concrete containment

Table 1. Finally shutdown power units by countries

Country
Great Britain
USA
Germany
France
Japan
Canada
Russia
Ukraine
Italy
Bulgaria
Sweden
Slovakia
Lithuania
Spain
Armenia
Kazakhstan
Holland
Belgium
Switzerland

Total

that enables periodic monitoring of their state.
After about 100 years a plant may be dismantled
and deactivated. Any use of ENTOMB method or
capsulation of contaminated units elements in such
materials as concrete.

While choosing a strategy, one of the key factors
is quantity and radionuclide composition of liquid and
solid RW and their filling degree of storages in NPP. By
the decommissioning time special attention should
be paid to the treatment difficulties with graphite
moderator and sodium coolant in comparison with
components in water- cooled reactors.

Final state of a decommissioned plant site may
have two basic variants:

1. Site state in a form of a «green lawn» envisages
dismantling of buildings and structures of reactor,
reprocessing, isolation and removal of radioactive

Table 2. Reactor units decommissioned in result of an accident or a severe accident

Number of power units

29
28
27

B R R R R NN ® A RR0O 0L

[N
o
()]

Electrical power, MW
4225
9764
14301
3789
4337
2143
1080
3515
1423
1632
1210
909
2370
621
376

52
55
10
6
51818

and non-radioactive wastes, recultivation of the free
territory for its non-restricted further application.

2. This variant envisages achievement of two
possible final states of reactor. Site clearing envisages
dismantling of equipment, structures and buildings
not designated for further use, reprocessing and
removal of all RW from reactor, and site putting into
a state appropriate for the needs of nuclear energy,
for example, for a new unit construction or a RW
storage. Such site state is called a <brown lawn».

Nuclear Regulation Committee (NRC), USA
demands, for instance, that on Unit shutdown a
radiation background on its site was decreased to
the level that would enable to use the site for other
purposes.

Such state is called decommissioning and costs
millions of dollars for each unit.

Country Power units Reactor type Power, MW Operat;:§ :)eriod, Shutdown Reason

Germany Graisvald 5 VVER-440/V213 408 0,5 11/1989 Fuel assembly melting
GundremmingenA BWR 237 10 01/1977 Unauthorized shutdown

Japan Fukusima Daiichi 1 BWR 439 40 03/2011 Fuel assembly melting
Fukusima Daiichi 2 BWR 760 37 03/2011 Fuel assembly melting
Fukusima Daiichi 3 BWR 760 35 03/2011 Fuel assembly melting
Fukusima Daiichi 4 BWR 760 32 03/2011 NPP shutdown

Slovakia Bogunice A1 Prot GCHWR 93 4 1977 Fuel assembly damage

Spain Vandellos 1 GCR 480 18 Mid 1990 Fire in turbine

Switzerland Lucens Exp GCHWR 8 3 1966 Fuel assembly melting

Ukraine Chernobyl 4 RBMK LWGR 925 04/1986 Unit destruction in result of a nuclear

accident
USA Three Mile Island 2 PWR 880 1 03/1979 Fuel assembly melting
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Table 3. Reactor units prematurely decommissioned by political solution

Country Power units
Armenia Metsamor 1
Bulgaria Kozloduy 1-2

Kozloduy 3-4
France Super Fenix
Germany Graisvald 1-4
Mulhaim Kaerlich
Reinsberg
Italy Kaorzo
Latina
Trino
Lithuania Ignalinal
Ignalina 2
Slovakia Bogunice 1
Bogunice 2
Sweden Barsebak 1
Barsebak 2
Ukraine Chernobyll
Chernobyl 2
Chernobyl 3
USA Sheregam

In concurrence with NRC requirements a
decommissioning process must be completed no
later than 60 years after a final Unit shutdown. In the
main, it is stipulated by accumulation of the capital
necessary for decommissioning in specialized funds.

Presently, in the USA the decommissioning is
completed on 10 Units and 18 more Units are in
this stage. [5].

All economic calculations related to NPP
decommissioning have a big error. Certain peer
estimations suggest that total expenditures account
for no less than 10-37 % from NPP construction
[1, 3, 4]. Other estimations indicate that the

Table 4. RW utilization cost

RW class

Class 1

RW types to be dumped

Solid high-radioactive wastes (SHW) with preliminary
settling (residual energy release no more 1kW/m3).

Reactor type Power, MW
VVER-440/V270 408
VVER-440/V230 408
VVER-440/V230 408
FNR 1200
VVER-440/V230 408
PWR 1219
VVER-70/V210 62
BWR 860
GCR 153
PWR 260
RBMK LWGR 1185
RBMK LWGR 1185
VVER-440/V230 408
VVER-440/V230 408
BWR 600
BWR 600
RBMK LWGR 740
RBMK LWGR 925
RBMK LWGR 925
BWR 820

decommissioning Unit cost is equal to its construction
cost [6].

NPP decommissioning expenditures, apart from
such indices as power, its design life and period till
the final shutdown, also depend on many other
factors (in the main it is reactor type and condition,
problems germane to treatment and storage of left
materials, license acquisition method, personnel
expenditures, work schedule). A significant factor in
expenditures estimation is class of RW presentin the
plantand off the site (see table 4). The revealed data
speaks of substantial scatter of specific expenditures
on RW utilization in different countries. This fact

Country

Operating period, year Shutdown
13 1989
27,28 12/2002
24,26 12/2006
12 1999
10, 12, 15, 16 1990

2 1988

24 1990

12 1986

24 1987

25 1987

21 2005

22 2009

28 12/2006
28 12/2008
24 11/1999
28 5/2005
19 12/1997
12 1991

19 12/2000
3 1989

enables to conclude that the global market for RW
utilization has not stabilized yet. Integral actual data
on decommissioning expenditures of some NPPs are
represented in table 5. Obviously that in that case
specific expenditures are in big range: $0,12 - 4,65
min/MW. That is why for the companies pursuing the
role of the key executor of NPP decommissioning
appear additional liberty degrees in selecting a
preferred country-customer.

Till 2030, over 40 GWt of nuclear power is
expected to be decommissioned in the Western
European countries [7]. At that, over 65 % of all
decommissioning reactors are in Great Britain, France

Specific expenditures in

3
L] 2011 year prices, $/ m?®

Nowadays there no places of RW disposal (PRWD) of this SHW type in the world. In cer-
tain countries there are underground research laboratories to validate safety of PRWD.

Class 2 Solid RW and solid long-lived medium-active RW (MAW).  Nowadays there are no PRWD of these types of HRW and MAW in the world. In certain
countries there are underground research laboratories to validate safety of PRWD.
Class 3 Solid MRW and solid long-lived low-active wastes (LAW).  Finland Olkiluto 8432 5682
Finland Loviisa 5400 6721
Sweden SFR 63000 3731
Germany Konrad 650000 3803
Korea 20000 5869
Switzerland Wellenberg 200000 6433
Class 4 Solid LAW including very low-active wastes (VLAW). The Czech Republic Dukovany 18520 504
France Aube 1000000 527
Japan Rokkasho 80000 11338
Spain EI Cabril 100000 1705
Great Britain Drigg 1650000 326
Belgium 60000 3519
Hungary Udvari 40000 1583
Class 5 Liquid MAW and LAW Disposal of liquid MAW and LAW in depths of in a mining claim area where such RW are
localized is performed only in Russia. There is no analogous disposal in the world.
Class 6 Liquid MAW and LAW that generate from extraction and  Subject to disposal in near-surface RW disposal places.

processing of autunite, and also from extraction and
processing of mineral and organic raw materials.
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Table 5. NPP units decommissioning expenditures [1]

NPP, country Reactor type, power MW
Big-Rock-Point, USA BWR, 70
Fort Saint- Vrain, USA HTGR, 330
Tokai Mura, Japan GCR, 166
Stade, Germany PWR, 672
Biblis-A,Germany PWR, 1225
Loviisa-1, Finland BB3P, 440

and Germany. As research results suggest, the major
number of reactors will be decommissioned in 2020-
2030 years. Total potential decommissioning market
may be estimated up to $ 200 billions.

On the Great Britain market apart from NPP is
also significant the amount of other nuclear facilities
decommissioning. As per the basic scenario the
number of decommissioning reactors runs as follows:
Great Britain- 17; France- 9; Germany- 9; Russia- 8;
Sweden- 4; Switzerland- 4; Belgium- 3; Finland- 3;
Spain- 3.

In the period till 2030, the market for
decommissioning will be concentrated in Great
Britain, France and Germany, where the major
number of reactors will be decommissioning.

Taking into account deficiency in finance and
materials, in trained specialists, and also vagueness
of methods and ways of nuclear fuel cycle completion
in these countries, the considered market seems
to be perspective for activity of home engineering
companies. At that, the key competitors of SC
Rosatom in the Western Europe will be Areva and
Westinghouse. It is assumed that Great Britain
concurrent with decommissioning of its gas reactors
will be gradually curtailing the corresponding powers
on SFA reprocessing.

Thus, a potential available market for the State
Corporation Rosatom in the Western Europe may
contain [7]:

* Decommissioning- the entire market except
France ( due to political reasons) and British reactors
Magnox ( due to process reasons)- it is about 10 %
of total decommissioning market;

e SFA reprocessing market — is open of all the
region countries except France and Great Britain that
are developing their own reprocessing technologies,
and also except of Sweden, Spain and Finland that are
developing programs of final geological RW disposal.
At that, reprocessing of the European SFA in prospect
till 2030 is unlikely due to the Russian reprocessing
power limits.

The situation in the other world countries is less
determined. In these circumstances only a qualitative
estimation is possible.

Thus, for example, in the Eastern Asia, only a
decommissioning segment is available, in the South-
Eastern Asia present all the segments of the nuclear
market in full amount. In the South Asia the market
for decommissioning is closed yet (at least till 2030).
The decommissioning market is available for one Unit
in Armenia and for BN- 350 reactor in Kazakhstan.

In the South and Central Africa market for
decommissioning is absent on the prospect till 2030.

The Chinese market is closed due to its
orientation towards development of in-house
programme of decommissioning, reprocessing and
disposal of RW and SFA.

In Russia decommissioning experience of gig watt
class facilities is almost absent. Nevertheless, major
experience was accumulated in utilization of nuclear
submarines. At the same time was established and
is now working an international cooperation that
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Cost, $ min. Notes

25,0 The reactor containment was carried away after SF removal. Total mass of RW
accounted for 290 tons. A spent fuel storage is preserved on the site with 43,3
hectare square. NPP square amounted to 182,2 hectare.

173,9 Selected a variant of immediate dismantling. Turned into a gas-turbine station.

772,5 Dismantling started in 2001 and will be completed in 2017

668,4 The first NPP decommissioned after law adoption concerning refusal from nuclear
energy use. Fuel will be sent in France for reprocessing . 150 men out of 300 left
for dismantling works.

141,2 Expenditures on complete Unit liquidation

166,5 Expenditures on complete Unit liquidation

includes Russia, the USA, France, Italy, Norway and
other countries[8].

Treating nuclear plant decommissioning process
as a complex management facility, it is appropriate
to suggest that JSC NIAEP is able to master and
preserve a significant part of the market for NPP
decommissioning. Substantial expectations are firstly
connected with major and diverse experience of JSC
NIAEP in construction of nuclear facilities basing on
different physical principles (generation methods),
and also with existence of the unified information
space.

In this space present a static 3D model, a dynamic
model (Multi-D), electronic equipment catalogue,
there are formed all the resources presented as a
use forecast of intellectual (information), material
and labour resources, and also defined a plant cost
on the stage «Project» in an aggregate estimation
and corresponding cost in real prices with account
of their escalation due to inflation [9]. Thus, on the
stage «Project» there is a real base for development
and formation of a platform for development of the
decommissioning process.

Certain steps have already been made in this
direction. Thus, under the auspices of the State
Corporation Rosatom was established a consortium
to deal with decommissioning of nuclear and
radiation hazardous wastes, treatment of spent
fuel assemblies and radioactive wastes. Five
companies make up the consortium: JSC NIAEP, JSC
Atomstroyexport, NUKEM Technologies GmbH, JSC
Gosudarstveny specializirovany proektny institute
(GSPI) and JSC SverdNIlkhimmash. The two latter
companies are within JSC Atomenergomash [10].
Within the consortium the merged company JSC
NIAEP- JSC Atomstroyexport will perform act as
general contractor. GSPI will be dealing with domestic
marketing and complex engineering radiological
investigation.

NUKEM Technologies GmbH will be dealing
with foreign marketing, implementation of the
corresponding technologies and project programs
management on decommissioning, treatment
with SFA and RW. SverdNIlkhimmash will provide
development, production and procurement of special
equipment. A major order for NPP decommissioning
projects and those of «nuclear heritage» in Russia
gives an opportunity to organize business within SC
Rosatom with competitive competences in turnkey
projects implementation not only within the country
but also on burgeoning foreign decommissioning
markets.

In tough competition circumstances on the global
nuclear market the consortium may have a claim on
its certain segment, for instance, in part of <brown
lawn» creation on the territory of a decommissioning
facility. At that, after liquidation of a decommissioned
facility it will be possible to construct a new nuclear
structure as per the consortium project. Such
approach will permit to gain a double effect: within
one site two projects are implemented in this case-
decommissioning of an old facility and construction of

a new one. Consolidation of the two projects will allow
the consortium to reach synergetic effect: in the part
of financial and material means, used machineries,
mechanisms and equipment, involved specialists.
Customer’s advantages are also undoubted, since
there is a real possibility of qualified personnel
preservation, steady development of energy network
and regional industry.

It is worth mentioning that nowadays in the
world there are no detailed NPP decommissioning
projects in analogy with NPP construction projects.
They require development with account of modern
information technologies, particularly Multi-D
technologies.

Upon the whole, in our opinion, in Russia have
matured the necessary and sufficient prerequisites
for start of actions on the global market for
decommissioning of nuclear facilities. External
environment is also favours to it: refusal of some
countries from nuclear programs, substantial
prospect market, and interest increase of competitors
to the considered issue. Under the plan of further
actions development the possibility of Western
European players involvement in strategic alliances
/ partnerships is not excluded. Delay in mastering of
the considered market is inadmissible.
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KOHKYPEHLNA

CucTteMHasa oLeHKa cTpaterm4yecKmx niaHoB
Beaywmx nocrtaBlmkos ASC Ha MMPOBOM PbIHKE

W.B. 3AWLIEB,
MOCKOBCKMM dunuan AO <HUA3M»
4. 1. H., npodeccop ABH

OCHOBHas LeNb AaHHOr0 aHa/JIMTUYECKO-
ro matepuana 3ak/o4yaeTcs B onpeaeneHuun
YPOBHEW 3KCMAHCUM NUEpPOB 3apybGexKHoro
peaKTopoCcTPoeHUst Ha MMPOBOM pbiHKe A3C.
CoBpeMeHHbI MapKeTUHI CUTyaL UM BbiCTyna-
€T KaK OCTUXKEeHUe HOBOro NOHUMaHUSA 0Co-
GeHHOCTel NPOABMKEHNS OTeYECTBEHHbIX pas3-
pa6oToK Ha GpOHe 3apyserKHbIX NPeasioKeHUN.

AHanUTUYeCKMn MaTepuan gacT BO3MOXK-
HOCTb MOBbLICUTb TOYHOCTb OPUEHTUPOBAHMS Ha
MWUPOBOM pblHKE cTpoutenbcTBa A3C, No3BoNuT
HaMeTUTb NyTK JaNbHENLIEro NPOABMKEHWS Npea-
noxeHun lpynnsl kKomnanmin AO «<HUAIMM» — 3A0
«ATOMCTPOM3IKCNOPT».

3agayaMu HacTosLWEro aHannsa ABAsTCS:

® MOWUCK MHPOPMALIMOHHbIX AA@HHbIX O AeN-
CTBUAX GUPM-KOHKYPEHTOB B CTpaHax, NMoTeH-

LlManbHO 3anMHTEpeco-

BaHHbIX B Pa3BUTUM

aTOMHOW 3HEPreTUKH;

° 0606 -

LleHne U CUHTEe3 no-

NYYEHHbIX AaHHbIX MO

NPU3HaKy — W/Wnu:

Hann4yMe NPOTOKONOB

0 HaMepeHMUsIX, 3aKto-

4YeHue ABYXCTOPOHHMUX

cornaweHun MIMK, yya-

CTvie B TEHAEPAX, HannyMe KOHTPaKTOB, BeAeHNe

ctpoutenbctBa ASC mnun 3Hepro6soKoB u ap.

(cobbIT1S OTMEYEHbI 3HAKOM + B NpunaraeMomn
Tabnuue);

e dopmupoBaHMe Tabnnubl pe3ynbraTos,

a TaKXKe UX HarnagHoe npeacTaBfieHne B rpa-

dunyeckom Buae B pasfiMiHbIX CUCTEMAX KO-
opAuHaT;

e MPOrHO3MpPOBaHUE BO3MOKHbIX JENCTBUM

AO «HMA3MM» B 3aBUCMMOCTH OT C/IOXUBLLENCS

CUTyaLMK UM ee U3MEHEHWW, BbipaboTKa npea-

JIOXKEHWUW NO NPUHLMNAM OENCTBUN M MPaKTUye-
CKMX pEKOMEHIaLMM.

B KayecTBe 06beKTa UccnefoBaHus pac-
cMaTpuBanucb aHepro6nokmn A3C Ha ocHoBe
PEeaKTOPOB C 3/IEKTPUYECKON MOLHOCTbLIO
knacca 1000 MBT »n 6onee, aBnsaowmecs
Hanbonee 6M3KUMKU aHaNoraMm POCCUNCKUX
npoektos MWUP-1200, BB3P-1000. B xoae
nccnegoBaHua paccMmaTpuBatloTca AeBATb
KOHCTPYKL MW peaKTopoB, NpeacTaBieHHbIX
Ha MMPOBOM pPbIHKE:

— EPR-1600 (peaKktop ¢ Bogon noja aaB-
neHnem mMouwHocTblo 1600 MBT pa3zpaboTku
AREVA);

— AP-1000 (peaKkTop Cc BOAOW noAa AaB-
neHvem mMouwHoctblo 1100 MBT paspaboTku
Westinghouse Electric/Toshiba);

— CR-1000 (peaKTop Ha TsxKenow BoAe MolLL-
HocTblo 1200 MBT pa3pa6otkun AECL);

— ABWR-1300 (MoaepHW3npOBaHHbIN pe-
aKTop C KMnswen Boaon MmowHocTbio 1300 MBT
pa3paboTku General Electric/Hitachi);

20

ADC EPR- ATMEA-1, AP-1000 APR-1400 | ACR-1000 | CPR-1000 | MHP-1200, | ESBWR ABWR,
1600 KERENA (Westinghouse- | (KEPCO) (AECL) | ( CGNPG) | BB2P-1000, (GE- US-ABWR,
(Areva) (Areva&MHI) Toshiba) BH-1200 Hitachi) | EU-ABWR
Crpanbi (3A0 ACD) (GE-Hitachi)
Mpanuns, CUIA, CLUIA, CLIA,
Dpanums HAnonnn Hnonnn 10.Kopes Kanana Kwuraii Poceunn Anonun HAnonun
1. Beaukodbpuranus + + + +
2. CIIA + + + + + +
3. ®dpanuus +
4. Kuraii + + + + +
5. Huausn + + + + + + + +
6. Upan +
7. Poccust +
8. Anonun +
9. TaiiBanb +
10. Typuns + + + + +
11. boarapus + +
12. Benrpusi + + +
13. Beernam + + + + +
14. Eruner + + + +
15. Hopaanus + + + + + +
16. JIupus + + + +
17. Mapokko + + + +
18. CoBakus + + +
19, @unasHAHA + + + + + +
20. Yexun + + + + +
21. AprenTuna + + + +
22. bauranagem + + + + +
23. Bpasuaus + + + +
24. Benecydna + + +
25. Uujonesns + T
26. Hamuons + + + +
27. Hurepus + + +
28. IMoakswma + + + + +
29. Ynau +
30. FOAP + + +
31. OAD + + +
32. Uranun + + + + +
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KOHKYPEHLNA

ADC EPR- ATMEA-1, AP-1000 APR-1400 | ACR-1000 | CPR-1000 | MHP-1200, | ESBWR ABWR,
1600 KERENA (Westinghouse- | (KEPCO) (AECL) | (CGNPG) | BBIP-1000, (GE- US-ABWR,
(Areva) (Areva&MHI) Toshiba) BEH-1200 Hitachi) | EU-ABWR
Crpansi (3A0 ACD) (GE-Hitachi)
Dpanunsn, CIHIA, CIHIA, CIIA,
DOpanuusn Hnonna Hnonna 10.Kopesn Kanana Kurai Pocens Hnonusn HAnonnsn
33. Maanaiizus + +
34. Kennn +
35. Benapycnb + + +
36. Apmennsn + +
37. 10.Kopesn +
38. Kanana +
39. ¥kpauna + + +
40. JIutea + + + + +

— APR-1400 (ycoBepLUeHCTBOBaHHbIV peaK-
TOp C BOAOM NoA AaBfieHnem MolHocTbio 1400
MBT pa3pa6oTkn KOPEC KEPCO);

— CPR-1000 (KnoH dpaHLy3cKov pa3paboTKu
MowHocTbio 1080 MBT dupmbl China Guangdong
Nuclear Power Group (CGNPQG));

— ATMEA-1 (nerkoBofHbI# peaKTop Noja aa.ne-
H1em molHocTbio 1100 MBT rpynnsl AREVA/MHI),

— KERENA (peaKTop ¢ Knunsiuien Bo4oM MOLL-
HocTblo 1200 MBT pazpa6oTtkn AREVA&E.ON);

— ESBWR (3KOHOMUYHbIA W YNPOLWEHHbIN
peaKTop ¢ Kunsalen Bogoi mowHocTbio 1390-
1500 MBT paspa6oTtku General Electric/Hitachi)

— MNP-1200 (MoAepHU3UPOBAHHbIN UHTEP-
HalUMOHaNbHbIM peaKkTop MoLlHOCTb0 1200 MBT
— 6a3upyetcs Ha npoekTte «A3C-2006», paspa-
6014nKn OAO «CMBAIM» n AIl, MockBa),

— BH-1200 (peaKktop Ha 6bICTPbIX HEWTPO-
Hax MoLHocTbio 1200 MBT pa3pabotku OKBM
AdbpuKaHTOB).

BbiBOAbI

e Hanbonbluyto akTMBHOCTb B MPOABUMKEHNH
COBGCTBEHHbIX pa3paboTOK Ha MMPOBOM PbIHKE
NpoABASIOT B HacTosiwee Bpems Ipynna Komna-
Hu AO «HUA3M» — 3A0 «<ATOMCTPOMIKCNOPT»
(MMP-1200, BB3P-1000, BH-1200), AREVA
(EPR-1600), KEPCO (APR-1400), Westinghouse/
Toshiba (AP-1000).

e B WHAMK cocpeaoToyeHbl yeunus npakTuye-
CKM BCEX Y4aCTHUKOB MMPOBOro pbiHKa A3C, 4To
MOYHO 06BACHUTb MaCLUTaBHOCTbIO HaLMOHas b-
HOW NpOrpaMMbl pa3BUTUS aTOMHOW SHEPTETUKM
(ycTaHOBNEeHHas MolwHocTb Bcex ASC fonmKHa
cocTtaBuTb 470 'BT K 2050 1.). PaccmatpuBatoTtcs
BapuaHTbl cTpouTenoctBa AQC ¢ peaKktopamu
pa3nnyHbIX TUMOB: Ha ObICTPbIX HEMTPOHAX, TH-
KeNoBOAHbIe, nerkoBogHble. O6nagas Heob6xoau-
MbIM NOTEHLMANOM U OTPabOTaHHOM TEXHONOTMEN
COOPYXXEHUSA TAKENOBOAHbIX peaKTopoB, MHaus
MMEET peasibHble MEPCNEKTUBLI CTaTb NOCTaBLUU-
KOM aaHHoro Tuna A3C B apyrue cTpaHbl, npexae
BCEro B cTpaHbl KOXHOW A3uK. AHanorm4yHas cuty-
aLMs MOXKET COXMUTBCS, HanpuMep, U ¢ ApYrumMu
TUMNamu PeaKTopoB Mo MePE NX OCBOEHWUS UHAWIA-
CKMMU cneumanmctamMu. KoHKypeHTHas 6opb6a
Poccuu B aToM cTpaHe o6ocTpsieTcs Bcneactene
06UNUSA anbTePHATUBHbBIX NPEaNOXEHUN.

e [1o yncny nonyvyaembix NPEeANOKEHUN U
paccmaTpmBaembix TMNoB ASC Takke nuanpy-
10T cTpaHbl: Mopaanusa, duHnaHaus, CLUA, Be-
NKo6putaHus, Typums, BoeTHam, baHrnagel,
Hurepwus.

o OTHOCUTENbHO CBOGOAHLIMM ANS AaNbHEN-
LIero NPOABMMXEHNS POCCUNCKUX TEXHONOIMI AB-
nawTcs YkpauHa, benapycb, Apmenuns, Kenus,
Manansus, Yunu.

Mpepnoxennsa

e Mcxoas M3 nonyvyeHHbIX pesynbTaToB Lene-
coobpa3Ho pa3suBaTh ycunus no 6onee rny6o-
KOMY OCBO€EHWIO PbIHKOB ASC npenMyLL,ecTBEHHO
ctpaH CHI: YkpauHbl, benopyccumn, ApmeHun m

[p., @ TaKKe paclwmpuTb 6a3y OTHoWweHWN ¢ Ke-
Huen, Mananauen, Yunu, Hurepuen.

e [1n 605nee 06BLEKTUBHOM OLEHKU KOHKY-
PEHTOCNOCOBHOCTH OTeHECTBEHHbIX Pa3paboToK
6nokos A3C, HanpaBfieHW pa3BUTUSA MapKe-
TUHIOBbIX AENCTBUIN B TOM WU MHOW CTPaHE He-
06X0AMMO MCMNONb30BaTb MHOrOKPUTEPUAbHbIN
noaxof, y4uTblBatoLLMM TEXHUKO-OKOHOMUYECKHE,
nonuTnyecKue, GuHaHcoBble, U3MKo-reorpadu-
YyecKue v gpyrue nokasatenun. CootTBeTCTBYlOLWanN
MOJeNb NOAAEPHKKM peLleHn pa3pabaTbiBaeTcs
rNaBHbIM yripaB/ieHNEM MapKeTUHra u 6usHeca
MocKoBCKoro ¢oununana AO «HUAIMM».

e Hapsgy c npoektamu 6nokoB ASC nmeert

CMbIC/1 OAHOBPEMEHHO BbIABUIaTb NPEANOKEHNS
No CTPOUTENbLCTBY UCCNIEAOBATENbCKUX LLEHTPOB
(MeaMLMHCKKX, MaTepuanoBegyeckmx). MNpu atom
ANS CTpaHbl-3aKa34yMKa NosiBNSETCH BO3MOX-
HOCTb OJHOBPEMEHHOrO pelleHuns npodnem OAT
N CHABXEHUS CBEXUM A4ePHbIM TOMMBOM YCU-
MMM NOoCTaBLMKa.

e PaccMOTpeTb BO3MOXHOCTb 06beAUHEHUS
ycunuin no ctpoutenbcTBy ASC ¢ 3apy6erHbIMK
d1pmMamu B 4aCcTW 3aMMCTBOBaHWUSA Ha B3aMMOBbI-
rOAHbIX YCNOBUSX TAKUX arperaToB U NOACUCTEM,
KaK TYpOUHHbIN 610K, CUCTEMA yrnpaBneHUs n
3alMThl, MaporeHepaTopbl, BEHTUAbHAA anna-
patypa, U3MepuTeNbHble NPUGOPLI 1 ap.
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COMPETITION

Strategic Plans of NPP Leading Suppliers in the Global Market:

Systemic Evaluation

1. ZAITSEV, NIAEP, Moscow Branch

The main objective of the present analysis is to
determine the extent of expansion effected by the
foreign nuclear reactor industry leaders in the NPP
global market. The modern situation marketingis a
manifestation of the understanding of how Russian
technological developments can be promoted in
light of the offerings of foreign companies.

The following specific tasks are solved:

e search for information about the actions of
competitors in the countries interested in the de-
velopment of the nuclear sector;

e summarizing and consolidation of the data
according to the principle «and/or»: availability of
protocols of intent, IPC bilateral agreements, partici-
pation in tenders, availability of contracts, construc-
tion of NPP or power-generating units, etc. (events
are marked + in the Table);

o making up a table of results and their graphical
expression in various models;

e forecast of probable NIAEP actions depend-
ing on the situation and its changes, elaboration of
practical recommendations and proposals concerning
the operation principles.

The subject of research is NPP power-generating
units with reactors of 1,000 MW of capacity and over,
analogous to Russian MIR-1200 and WWER-1000
reactors. The research investigated nine reactor de-
signs offered in the market:

— EPR-1600 (AREVA-designed pressurized-water
reactor with capacity of 1,600 MW);

— AP-1000 (Westinghouse Electric/Toshiba-
designed pressurized-water reactor with capacity
of 1,000 MW);

— CR-1000 (AECL-designed heavy-water reactor
with capacity of 1,200 MW);

— ABWR-1300 (General Electric/Hitachi-designed
boiling-water reactor with capacity of 1,300 MW);

— APR-1400 (KOPEC KEPCO-designed pressur-
ized-water reactor with capacity of 1,400 MW);

— CPR-1000 (French-designed reactor with ca-
pacity of 1,080 MW, China Guangdong Nuclear Power
Group (CGNPQG));

— ATMEA-1 (AREVA/MHI-designed pressurized
light-water reactor with capacity of 1,200 MW),

— KERENA (AREVA&E.ON-designed boiling-water
reactor with capacity of 1,200 MW);

— ESBWR (cost-effective simplified boiling-water
reactor with capacity of 1,390-1,500 MW, General
Electric/Hitachi);

— MWP-1200 (modernized reactor with capacity
of 1,200 MW, based on AES-2006 project, designed
by Saint-Petersburg Atomenergoproekt Engineering
Company and Moscow AEP);

— BH-1200 (fast-neutron reactor with capacity of
1,200 MW, designed by Afrikantov OKBM).

Conclusions

o NIAEP-Atomstroyexport Group of Companies
(MIR-1200, WWER-1000, BN-1200), AREVA (EPR-
1600), KEPCO (APR-1400) and Westinghouse/
Toshiba (AP-1000).are most active in promoting their
designs in the global market.

e Efforts of practically all NPP market players
are focused in India which implements a large-scale
national program of nuclear power sector develop-
ment (total capacity of all NPPs is estimated at 470
GW by 2050). Projects of constructing NPP with
various types of reactors (fact-neutron, heavy-water,
light-water) are considered. India can become a sup-
plier of this type of NPP to other countries, mainly
to South Asia states. The same situation can occur
in relation to other types of reactors after they are

mastered by Indian specialists. Competition of Rus-
sia in India gets tougher due to a large number of
alternative offers.

e Jordan, Finland, USA, Great Britain, Turkey,
Vietnam, Bangladesh and Nigeria are among the
leaders in terms of the number of offers and NPP
types being considered.

e Ukraine, Belarus, Armenia, Kenya, Malaysia
and Chile are relatively open for offers of Russian
technologies.

Offers

e The investigation results show that it is rea-
sonable to develop the NPP market mainly in CIS
countries, such as Ukraine, Belarus, Armenia, etc.
and to develop relations with Kenya, Malaysia, Chile
and Nigeria.

e To evaluate objectively the competitiveness
of Russian NPP units designs and marketing efforts
effectiveness in various countries, it is necessary
to use a multi-criteria approach that accounts for
technical and economic, political, financial, physical
and geographical and other indicators. An appropri-
ate model of solutions support is being developed
by Marketing and Business General Directorate of
NIAEP Moscow branch.

e Apart from NPP unit projects, proposals of
constructing research centers (medical, material
studies centers) are to be put forward. A customer
country obtains an opportunity to have the waste
nuclear fuel problem and the problem of nuclear
fuel supply solved by a supplier.

e |tis reasonable to join efforts of Russian and
foreign companies in NPP construction; foreign com-
panies are expected to supply the turbine system, the
reactor control and safety system, steam generators,
valves, measuring instruments, etc.

NPP EPR-1600 ATMEA-1, AP-1000 APR-1400 ACR-1000 CPR-1000 MIR-1200, ESBWR ABWR,
(Areva) KERENA (Wesnghouse (KEPCO) (AECL) (CGNPG) WWER-1000 (GE-Hitachi) US-ABWR,
(Areva&MHI) Toshiba) BN-1200 USA, Japan EU-ABWR
(ASE JSC) (GE-Hitachi)
Country France France, Japan USA, Japan South Korea Canada China Russia USA, Japan
1. Great Britain + + + +
2. USA + + + + + +
3. France +
4. China + + + + +
5. India + + + + + + + +
6. Iran +
7. Russia +
8. Japan +
9. Taiwan +
10. Turkey + + + + +
11. Bulgaria + +
12. Hungary + + +
13. Vietnam + + + + +
14. Egypt + + + +
15. Jordan + + + + + +
16. Libya + + + +
17. Morocco + + + +
18. Slovakia + + +
19. Finland + + + + + +
20. Czech Republic + + + + +
21. Argentina + + + +
22. Bangladesh + + + + +
23. Brazil + + + +
24. Venezuela + + +
25. Indonesia + +
26. Namibia + + + +
27. Nigeria + + +
28. Poland + + + + +
29. Chile +
30. South African Republic + + +
31. UAE + + +
32. Italy + + + + +
33. Malaysia + +
34. Kenya +
35. Belarus + + + +
36. Armenia + +
37. South Korea +
38. Canada +
39. Ukraine + + +
40. Lithuania + + + + +
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benA3C: nnaepcKun NPoekKT

Uctopus cospaHus nepBoin 6e10pyCCKOMn
aTOMHOW CTaHLMM He TaKas npoctas. Tema
UCcnoNb30BaHUA MUpHoOro atoma B Pecny-
6nuke benapycb usyydyanacb cneuyumanbHoOMn
npaB1TE/IbCTBEHHOW KOMUCCHEN, KOTopas B
1998 ropay pewuna Ha 10 net 3amMopo3UTb
Bce pa6oTbl B 3TOM HanpasneHuun. Korga no
UCTEYEHUU Ha3BaHHOIO CPOKa uAaes CTPou-
Te/NIbCTBa aTOMHOM CTaHL MU NOJly4Ynia HoBoe
pa3BuTHe, B pecny6anke chopmupoBasncsa
NpoTecTHbIA BEKTOp: B MapTe 2008 roga 66110
co3aHo ABMKeHue «3a 6e3baaepHyilo be-
Nlapycb», Y4aCTHUKHU KOTOPOro yTBEpXKAa/u,
YTO HU NPMU KaKnx ycnosBusax ctpoutb A3C B
Bbenapycu Henb31.

370 Tenepb Tema cTpoutenbcTea AAC rpoMKo
3BYYUT BO MHOTMX CTPaHax M1pa v NOMKY xena-
IOLWMX pa3BMBaThb Y ce6si aTOMHYIO SHEPreTUKyY
BCe NpubblBaeT 1 NnpubbiBaeT. Ho nATb neT Ha-
3aj Aaxe B coceaHen JInTBe HapoA BbIXOAM/ Ha
NPOTECTHbIE MUTUHIU C NIaKkaTamu «AcTpaBeLiKas
A3C — a351IKyH, He Tpabal» MNpaBaa, B npoTecTax
npuéanToB, 03ab604YeHHbIX CTpouTENbCTBOM ASC
B cocefHen benapycu, MHOroe 661510 OT lyKaBo-
ro. Begb Tenepb, Kak U3BECTHO, BNactu JINTBbI,
JlaTBuK 1 ICTOHMM camKn HaMepeHbl 06beANHUTb
YCUAKS, 4TOObI MOCTPOUTL O6LLYIO aTOMHYIO CTaH-
LIMI0, U HUKAKOM 03a604E€HHOCTH Y UX OOLLECTBEH-
HOCTM 3TO Ha yAMB/EHWE HE Bbl3bIBaET.

UcTopua xe cTtpoutensctBa benopycckon
A3C, reHepanbHbIM MPOEKTUPOBILUKOM U re-
HepanbHbIM MOAPSAYMKOM KOTOPOM fiBNsieTCH
ob6beanHeHHaa Komnanua AO «HUA3IM» — 3A0
«AC3», Hayanacb B mapTe 2011 roga, Korga B
MwuHCKe 6blI0 NOANMCAHO CornalleHne Mexay
npaBuTenbcTBOM Poccuitckon deaepaunm 1 npa-
BUTENbCTBOM Pecnybnukn benapycb o coTpya-
Hu4yecTBe B cTponTenbcTBe ASC Ha TeppUTopUn
Pecny6nuku benapyco.

3HaKoBbIM COObITMEM CTaNo NoanucaHue 25
Hos16pst 2011 roga B xoae 3acedaHus Boicwero
rocyaapcTBeHHoro coseta Coto3HOro rocyaap-
CTBa MEXNPaBUTENLCTBEHHOIO COrNaLleHnst o
npenocTaBfeHUM POCCUIMCKOM CTOPOHOM 6eno-
PYCCKOM CTOPOHE roCcyAapCTBEHHOIO KpeamTa Ha
CTpouTenbCTBO B Pecnybnvke benapycb aToMHON
aneKTpocTaHumu. CornaweHune cosgano Heob-
XOAMMYIO MeXAyHapoaHO-NpaBoByo 6a3y And
OCYLLECTBNIEHNA MEXaHU3Ma dUHaHCMpPOBaHUSA
paboT No NPOEKTY.

2 Hos6ps 2013 roga AnekcaHap JlykaweHKo
noanucan ykad N 499 «O coopyeHuun beno-
PYCCKOM aTOMHOM 371EKTPOCTaHLIMM», YTO NO3BO-
JIUNO reHepanbHOMY NoAPSAAYNKY, POCCUMCKOMY
3A0 «ATOMCTPOMIKCNOPT», Ha4YaTb COOPYKEHUE
aTOMHOM CTaHuuu Henoganeky oT OcTpoBLa B
[poaHeHCKOM obnacTu.

M BOT ye no3aaun rog akTMBHOM paboThbl Ha
CTPOUTENBbHOM MNOLWaAKE, MOXHO NOABOAUTL
nepsble UTOrU.

«[1n9 Hac aTo NNAEPCKNIN NPOEKT. Y HacC B Ta-
KOM TeMINe 1 B TAKOM LUTaTHOM peXnMe CoopyKe-
HWe He MAET HU NO OAHOM 3apybeXKHON CTPOMKE,
3[leCb HeYyero TauTb — 3T0 AENCTBUTENbHO TakK:

KOHKYPEHLNA

3TO YHMKanbHas mogenb. B Lenom, 1 ato camoe
rnaBHOE, eCTb OFPOMHOE YAOBIETBOPEHNE TEM
COTPYAHUYECTBOM, KOTOPOE C/I0XKMUIIOCh Y HacC C
6enopycCKMMMU Konneramu», — TaKoe MHeHue
BblCKa3an B Hosi6pe NpoLUIoro roaa 3amecTuTeNb
reHepanbHOro AMpeKTopa — AMpeKTop 610Ka
MEXAYHapOAHON AeSTEeNIbHOCTU FroCyJapCTBEHHOM
Kopropaumu no aToMHOW 3Heprum «PocaTom»
Hukonau CnaccKkui, OoTMETMB MpY 3TOM, YTO Ha
CTPOUTENBCTBE HAA3EMHOM 4acCTU COOPYKEHUS
nepBOro aHepro6/0Ka CTaHLMK YKe nepeceyeH
ABaJLaTUMETPOBbLIN pybexK. 34ecb YMECTHO Ha-
NOMHUTb, YTO B HaA3EMHYIO CTaUIO CTPOUTENb-
CTBa COOPYXEHWE aTOMHOW 3NeKTPOCTaHLUMK
nepeLusio N1lb B Havyane ceHTabps, Koraa 6bin
CMOHTUPOBaH NnepBbiii 6/10K BHYTPEHHEN 3aLLUT-
HOM 060/104KN. TaKOBbI TEMMbI.

YTo KacaeTcs WTATHOro0 peXxuma, TO YUCNeEH-
HOCTb CTPOUTENbHOrO NepcoHana 6enA3aC B ae-
Kabpe MUHYBILLEro roaa Bblipocna 4o 3,5 Tbicayun
YyenoBekK, 4To 6osiee YeM B [iBa pa3a NpeBbICHIIO
yucno paboyunx Ha Havano roaa. «[pu atom gons
y4yacTnsa 6e10pPyCCKMX CTPOUTENbHbIX OpraHu3a-
unn — 6onee 85%», — coobLNN 3aMECTUTENb
reHepanbHoro gupektopa PYI «benopycckas
A3C» AHapen BapKyH, OTMETUB MNPU 3TOM, 4YTO
«cpeaHas 3apnnata nepcoHana benA3C coctas-
naeT 8 MNH 6enopyccKux pyénen». Ytobbl 66110
NMOHATHO POCCUSIHAM, MO TEKYWEMY Kypcy 3TO
oKosio 32.000 poccuickux pybnen.

Mpn atom Ha benA3C peanusyetcs npo-
rpamMma MXWIULWHOro cTpoutensctBa: B 2014
rogy BBEeAEHO B 3KCniyaTauumio BOCEMb JOMOB
ana obecneyeHnsa XKunbem okono 1,8 Thic. ye-
NoBeK. B TeKyllem rofly 3a cyeT cpeacTB pecny-
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GNMKaHCKOro 6loXKeTa NnaHMpyeTcs BBeAeHWE
B 9KCMNyaTaLMIo elwé CEMM XKUITbIX JOMOB 06LLen
nnouwaabo 26,8 Thic. KB. MeTPoB B OcTpoBLE —
Mo CyTH, 3[1eCb CTPOUTCS HOBbIM ropog. Moatomy
}enawumx paboTatb Ha naowaake benopyc-
cKkon ASC pgocTtaToyHo. Mpnyem, Kak oTmedvaeT
3aMeCTUTENlb MUHUCTPa 3HepreTukn benapycu
Muxann MuxagloK, MHOIO NpPeasIOXKeHUN Npu-
X0AMT n3 Poccumn v YKpauHbl, YTO HE MOXET He
pafoBaTbh: PYCCKWE, YKpauHLbl U Genopychl Bce
60/bLLIME COBETCKME CTPOMKM BO3BOAMIM NJIEHOM
K naeyy, B TOM U 6blna Hawa cuna.

Cenyac Ha nnouwagke B OcTpoBLEe BO3BOAAT-
CS1 OCHOBHbIE 3JaH1S U COOPYKEHUS — CTPOUTENN
n cneunanucTel pabotatoT Ha 71 o6bekTe ASC
(Bcero B npoekTe 128 06beKTOB). TONIbKO CTPO-
UTENbHOro NepcoHana Ha nnowaaxke benA3C go
KoHua 2015 roaa 6yget okono 6000 yenoBek.
06beM CTPOUTENBbHO-MOHTaXKHbIX paboT Npwu co-
opyeHuun benopycckon ASC B 2015 roagy 6yaet
yBenunyeH B 1,6 pasa.

Mo cnosam Uropsa LWeroneBa, BuLe-npe-
3uaeHTa o6beanHeHHon KomnaHum AO «<HUAIM»
— 3A0 «AC3», Kypupylouiero npoekT benopyc-
cKon ASC, KntoyeBble paboTbl TEKYLLEro roga Ha
cTponniowanxke 6yayT cBsi3aHbl C YCTAHOBKOM
B NMPOEKTHOE MOJIOXEHNE U BETOHUPOBaAHUEM
3allMTHOM 060JI0YKM 3[1aHUS peaKTopa NepBoro
610Ka, a TaKXKe C MOHTaXXOM BHYTPEHHUX CTEH U
nepeKpbITUA 3LaHNs peaKTopa nepBoro 6/10Ka o
NPOEKTHbIX OTMETOK. 3a 2015 rof TONbKO N0 KOH-
TpaKTam C POCCUMCKOM CTOPOHOW Ha CTPOUTETb-
CTBE aTOMHOW CTaHLUUW NNaHUPYeTCs OCBOWTL M3
CPEe/ICTB rocyAapCTBEHHOr0 3KCMOPTHOI0 KpeauTta
Poccuitckon depgepauun 570 MaH gonnapos. A
B Lle/IOM Ha Hayano MapTa Ha CTpouTeNnbCcTBe
A3C yxe ocBOeHO 0Kono 1,3 Mapa A4onnapos,
4TO cocTaBnseT npumepHo 15% o6uiero o6bema
PUHaAHCMPOBaHUSA MpoeKTa.

M 3TO Npu TOM 4TO, 6€3YCNOBHO, AatoT O cebe
3HaTb «HOBbIE 3KOHOMUYECKME YCNIOBWSI»: CAHKLIMK,
KpW3KC, NafieHne Kypca pyons. «Mbl CTPOMM Hallly
CTaHLMIO HE B KAKOM-TO 3KOHOMMWYECKOM 3aroBef-
HWKe, He B KaKOW-TO 0COB0M IKOHOMUYECKOM 30HE,
— 3aa8u1n AHgpen BapKyH Ha npecc-KoHpepeHLmK
B Havane mMapta. — [1o3Tomy, eCTECTBEHHO, BCE
npo6aeMbI, KOTOpPble BO3HUKIM B POccuu, a reHno-
OPSAYMK Y HAc POCCUMCKUIA, B TOW MW MHOW Mepe
Ha X0/le CTPOUTENLCTBA OTPAXKAKOTCS».

C oceHMu, Korga HedTb ynana B LIEHE M poc-
CUWCKWU py6ib CyLLeCTBEHHO NojeLleBes no oT-
HOLLEHUIO K BEAYLIMM MUPOBbLIM BantoTaMm, Ha
€BPONeNCcKUX MHPOPMALIMOHHBIX MNolaaKax
NPOU30LLIO 3aMETHOE OXUBIEHUE.
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«...[lNpoeKTbl PocaTtoma 4acTto GuHaHCHpYLoTCA
3a CYeT JeleBbIX 3aMMOB OT POCCUIMCKOro npa-
BWTENbCTBA, — 03a60TUIMCL GUHAHCUPOBAHUEM
BenA3C B puHCKOM oTaeneHuns Greenpeace u
[axke npefctaBuMaM No 3TOMy NoBoAy OTAeNb-
HbIK JOoKNaa 6enopycaM. — O4HOBPEMEHHO Mbl
BMAMM, 4TO 3anackl HedTH 1 rasa B Poccum co-
KpaulatoTtcs. Ecnv Pocatom He OTKaKeTcs oT oa-
HOrO UM HECKOMbKMX NMPOEKTOB, TO POCCUIACKME
[eHbrv oT HedTU 1 rada ObICTPO 3aKOHYATCS».

«POCCUICKMI KpU3KUC MOXKET CKa3zaTb «HeTtl»
6enopycckon ASC», — BellaeT OanH U3 «eBpobe-
JIOPYCCKUX» CaWTOB, NPU3bIBas «KaK MUHUMYM,
OT/IOKWTb pelleHne o cTpoutenbctee ASC», no-
TOMY KaK «CerofjHsl HeT abCOIOTHO HUKaKOW ra-
paHTuu, Yto Benopycckasa ASC 6yaeT koraa-nmMéo
NOCTaBAATb NEKTPUYECTBON.

Ho HM poccuicKast, H1 6enopyccKkas cTopo-
Hbl MA@HMYECKMUX HAaCTPOEHUIN KaTeroOpUYECKH He
pasgensior.

«/3 cOBMECTHbIX MPOEKTOB 0C060 OTMEYyY
coopyxeHune B benopyccuun aToMHOM 3NeKTPO-
cTaHuuu. CTOMMOCTb KOHTpaKTa cocTaBnser
10 munnunapgos gonnapos, 90 NpoLEHTOB U3
3TOM CYMMbl — POCCUMCKME KpeauTbl. CTpou-

TenbCTBO MAET Mo rpaduky, Ha 2018 roa 3a-
nnaHMpoBaH 3anyck nepBoro 610Ka, — OCTy-
[AWN NaHWKepoB nNpe3unaeHT Poccun Bnagumup
MyTuH Ha BCTpeYe C XKypHanucTaMu no utoram
3acepaHus Beicwero focygapctBeHHoro Co-
BeTa COl3HOro rocygapctea, NPOXoAMBLLEro
3 mapTa B MockBe. — CneunanncTbl CHUTaIOT,
4yTo coopyeHue benopycckon AIC 310 06-
pasuoBas CTponKan.

«3Halo, 4To Bam HenpocTo, MpaBuTensCcTBy
HenpocTo B 3TM BpeMeHa. Ho Mbl 4yBCTBYEM
Bawy noagepky — 1M He NpoOCTO NOAAEPHKKY:
Mbl p€annM30BblIBAaEM TaK1e KPyrnHble NPOEKThI,
KaK aTOMHas 3/IeKTpoCcTaHLnsa ctoumocTtbio 10
MUNAMapAoB foNnapoB. JomKkeH ckasaTb, 4TO
CEroAHsl Mbl y}Ke€ Ha ABa Mecsiua onepexaem
npoeKT. benopyckl  poccusiHe CTPoAT €€ BMeCTe,
pyka 06 pyKy», — BTOPUT CBOEMY POCCUICKO-
My Konnere npesuaeHT Pecny6nvku benapycb
AnekcaHpp JlyKalleHKo.

[apaHTUM NPOAOMKEHUSA CTPOUTENBLCTBA
[laHbl Ha CaMOM BbICOKOM YPOBHeE. A 3T0 03Haua-
eT, 4to benopycckaa ASC cTaHeT HaaeXHbIM UC-
TOYHUKOM 3KONOMMYECKMU YACTON M SKOHOMUYECKHM
BbIFOAHON 3HEPrUM B 3annaHnpPOBaHHbIR CPOK.

Kcratu:

® B 2013 roagy B exxerogHoM goknage MATA-
T3 otmeyanocs, 4to benapych ctana BTOpoK
CTPaHOK 3a NOCNEeHI0 YETBEPTL BEKA, NPH-
CTYNUBLUEN K CTPOUTENBLCTBY CBOEN MEPBON
aTOMHOW 3M1EKTPOCTaHL M.

® B 2014 roay PecnybanMKkaHCKoe yHUTapHoOe
npeanpusatne «benopycckas A3C», ocylecT-
Bnsowee GpyHKUMM 3aKa34ymKa no coopy-
YKEHUWIO CTaHLUMKU M onepaTopa, NPUHSATO BO
BceMupHyto accoumaLmio opraHMsaLmm, aKke-
nayaTMpyloLWMX aTOMHbIE 3/IEKTPOCTaHLMK.

® 3anpolweawnn rog ctponnnowaaky benA3C
nocetuno 6onee aecAtka muccun MATATI.
AreHTCTBO OLIEHNBAET CTPOMKY aTOMHOM CTaH-
LMK KaK 06pa3L0BbI 06bEKT U NpUMep ans
pa3BUTUS EPHON IHEPTETUKN B MUPE.

® 26 mapTta 2015 roaa, akcneptol MATAT3, B
oyepeaHon pa3 nobbiBaBluMe Ha OcTpoBeL-
KOW NnoulaaKe, Aanv NoaOXKUTENbHYIO OLEHKY
X0[a CTPOUTENBCTBA y4e6HO-TPEHUPOBOYHOIO
ueHTpa benA3C.

Metp HYPYXOB




Belarusian NPP: Flagship Project

The history of construction of the Belaru-
sian NPP, the general designer and general
contractor of which is NIAEP - ASE United
Company, started in March, 2011, when the
agreement between the governments of the
Russian Federation and the Republic of Be-
larus on cooperation in construction of the
NPP in the territory of the Republic of Be-
larus was signhed in Minsk. On November 2,
2013, the president of the republic, Alexander
Lukashenko, signed decree N2 499 «On the
Construction of the Belarusian Nuclear Power
Plant». This enabled the general contractor,
Atomstroyexport JSC, to start the construction
of the nuclear power plant near Ostrovets in
the Grodno region.

It has been one year of vigorous work on the
site and the first results can now be summed up.

«This is our flagship project. No other con-
struction project we run abroad is progressing
so fast. It is really so. This is a unique project.
Most importantly, we are greatly satisfied with
the cooperation with our Belarusian partners»,
— said Nikolay Spassky, Deputy Director General,
Director of the International Operations Division
of the Russian state nuclear energy industry cor-
poration Rosatom in November 2014.

The number of the construction personnel in
December 2014 was 3.5 thousand, which more
than twice exceeds the number of workers at the
beginning of the year. <And the share of Belaru-
sian construction organizations in this is over
85%», — reported Deputy Director General, Head
of the Capital Construction Office of Belarusian
Nuclear Power Plant, Andrey Barkun.

In 2014, eight apartment buildings were
commissioned to accommodate approximately
1.8 thousand persons. This year it is planned
to withdraw funds from the republican budget
to commission seven more apartment houses
with a total area of 26.8 thousand square metres
in Ostrovets. «In fact, a whole new city is under
construction here», — noted Mikhail Mikhadyuk,
Deputy Minister of Energy of Belarus.

Currently the key buildings and structures are
being built on the Ostrovets site. Builders and
experts are working on 71 construction objects
(the whole project includes 128 objects). Only
the on-site construction team will include about
6000 people by the end of 2015. The scope of
construction and erection works in 2015 will be
increased by 1.6 times.

According to Igor Shchegoley, Vice-President
of NIAEP — ASE, supervising the project of the
Belarusian NPP, the key work on the site in the
current year will be placing in the permanent

location and concrete casting of the first sec-
tion reactor building containment and erection
of internal walls and floor structures of the first
unit reactor building to design marks. In 2015,
it is planned to apply 570 million dollars of the
state export loan from the Russian Federation
only under contracts with Russian construction
contractors. In general, by the beginning of March
about 1.3 billion dollars were already implement-
ed, which makes about 15% of the total amount
of project financing. All this taking certainly into
consideration «the new economic environment»:
sanctions, crisis, weakening rouble.

«We are building our plant not in some eco-
nomic reserve, not in some special economic
zone», — said Andrey Barkun at the press con-
ference at the beginning of March. «Therefore,
naturally, all problems, which arose in Russia
— and our General Contractor is Russian — have
had an effect on the process of construction».

Since the last fall, when oil slumped and
rouble fell sharply against the leading world cur-
rencies, there has been a noticeable revival on
European information platforms.

«...Rosatom projects are often financed
through cheap loans from the Russian govern-
ment», — claimed the Finnish Greenpeace con-
cerned about financing of the construction. «At
the same time we see that oil and gas reserves in
Russia are reducing. If Rosatom does not give up
one or several of its projects, Russia will quickly
run out of its oil and gas money».

«The Russian crisis can say “No!” to the
Belarusian NPP», — declares one of the «eurob-
elarusian» sites, calling «at least, to postpone
the decision on the construction of the NPP»,
as «there is absolutely no guarantee today that
the Belarusian NPP will ever supply electricity».

However, neither Russian, nor Belarusian
party shares the panic.

«Among our joint projects | should note the
construction of a nuclear power plant in Belarus.
The value of the contract is 10 billion dollars.
Loans from Russia make 90 percent of this sum.
The construction goes according to the schedule,
the start-up of the first section is planned for
2018, - said Vladimir Putin to comfort panic-
mongers at a media briefing following the results
of a meeting of the Supreme State Council of the
Common State held on March 3 in Moscow. —
Experts regard the construction of the Belarusian
NPP as a model construction project».

«l know these are difficult times for you and
for the Government. Nevertheless, we feel your
support, and not simply support: we execute such

COMPETITION

big projects as a nuclear power plant worth 10
billion dollars. | should say that today we are two
months ahead of the schedule. Belarusians and
Russians build it together arm in arm», — said
the President of Belarus, Alexander Lukashenko,
echoing his Russian colleague.

Thus, guarantees of continuation of the con-
struction are given at the highest level. And this
means that the Belarusian NPP will become a
reliable source of environmentally friendly and
economical energy within the time planned.

By the way:

In 2013, the annual report of IAEA read that
Belarus became the second country in the last
25 years that started construction of its first
nuclear power plant.

In 2014, the Republican Unitary Enterprise
«Belarusian NPP» carrying out customer and op-
erator functions was admitted to WANO (World
Association of Nuclear Operators).

During the previous year the site was visited
by more than ten IAEA missions. The agency
regards the project as a model one and an exam-
ple to follow for further development of nuclear
energy in the world.

Quite recently, on March 26, 2015, IAEA ex-
perts once again visited the Ostrovets site and
gave a positive assessment of the progress on
construction of the NPP training center.

Petr CHURUKHOV

ATOMHbIN NMPOEKT 25




KOHKYPEHLNA

Cnaraemble ycnexa OAO «[pogHoOnNpoMCTpOU»

MNepBbIM Ky6 6eToOHa B OCHOBaHWe ¢yHAaa-
MeHTa benopyccKkov aToMHOW CTaHLUMKU 6bin No-
[laH cneuunanicTaMu dnarmMaHa CTpoOMMHAYCTPUK
Benapycu — OAO «[pogHONPOMCTPOM».

PykoBoagutenb npepctaButensctea AO
«HWNA3MM» B Benapycn — AUPEKTOP NO CTPOUTESb-
ctBy benopycckoi A3C HOpui MycToBon y6exaeH,
4YTO NpaBO Ha CTO/b MOYETHY MUCCUIO opra-
HU3auMs nosyywna He cnyydanHo, a 6narogaps
BbICOKOMY MpodeccnoHanbHOMy MacTepcTBy
cneuunanmcToB [POAHOMPOMCTPOS.

[poaHONPOMCTPOEBLbI OAHUMW U3 MEPBbIX
NPULLAM Ha OCTPOBELLKYIO CTPOUTENBHYIO NoLwasa-
Ky ¥ BO3BE/IN NMUOHEPHYIO 6a3y — COBPEMEHHOe
npeanpusiTue No NPoM3BOACTBY 6ETOHA U Xene-
3006€TOHHbIX U3AENUI 419 CTPOALLMXCA OOBbEKTOB
nocenka aTOMLIMKOB, a TaKXe BNepBble Npo-
JIOXWIN KENEe3HOLOPOXKHYIO BETKY K NaowagKe
ctposuienca ASC annHon 34 km. C 2013 roga
cvnamu Bcex nofpasaeneHnin npesnpuaTus co-
opyXKatoTcs 6alleHHble UCnapuUTeNbHbIE FPaanPHK
C NOABOASLLMMM KaHaNaMu U HaCOCHbIMM CTaHLLU-
SIMW, 34aHNA OCHOBHOIO Nepuoaa CTPoUTENbCTBA
nepBoro U BTOporo aHepro6aokos. Kpome Toro,
ctpoutenun OAO «[pogHonpomcTpon» BeayT pabo-
Tbl N0 BO3BEAEHMIO KBAPTaNOB XWI0M 3aCTPOMKHM
ropoga atomwmnKoBs — OcTpoBLa.

KaKoBbl XXe cnaraemble ycrnexa npeanpusaTus,
KOTOPOE Ha MPOTSXEHUN CEMUOECATH NET aB-
naeTca BegywuM npeanpusaTMeM CTPOUTENTbHOM
oTpacnu pecnyb/iMK1 1 KOTOPOMY AOBepsieTcs
CTPOUTENBCTBO 0CO60 BaXHbIX U YHUKaNbHbIX
06bEeKTOB?

Kak cuutaloT camu rpogHONpPoOMCTPOEBLbI,
CUNIbHBIMW CTOPOHaMM UX NPeanpUaTUs aBaS-
toTcs:

e anBepcuduKaLmna NpoM3BOACTBa 3a CHET
OCBOEHWS HOBbIX BUAOB AEATENbHOCTU (B T. Y.
M3roTOBNIEHWE U MOHTaX METaNIoU3aenni ¢ nNo-
JIMMEPHBLIM MOKPbITUEM, MOHTaX CUCTEM MpPO-
TMBOMNOXapHOW aBTOMAaTUKK, CBA3K U 3N1EKTPO-
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CHabBXeHUS, NOKaNbHO-BbIYUCAUTENbHbIX CETEN,
oTAe/IKa NOBEPXHOCTEN rPaHUTOM, MPOU3BOACTBO
neHononucTupona v ap.);

® CHWXEeHMe 3aBUCUMOCTU OT BHELLHUX CY6-
NOAPALYUKOB — BbINOSIHEHNE CAHTEXHUHECKUX U
3NIEKTPOMOHTaXHbIX paboT U ceTen CBS3U, paboT
Nno 03e/leHEeHMI0, YCTPOWCTBO BEHTUANPYEMbIX
dacagos;

e OMNbIT PaboTbl C UHOCTPAHHbIMU PUpMa-
MU — CTPOUTENbCTBO OOBLEKTOB B ApMEHUH, B
[omenbckon v [poaHeHCcKon o6nacTsx, B Poc-
curickon depepauuu, B Pecnybnuke BeHecyana,
Pecny6nunke AzepbanarkaH;

® OMbIT COOPYKEHUS YHUKANbHbIX CMIOPTUB-
HblX 0GBbEKTOB M 06BHEKTOB COLMANbHO-KYNbTYp-
HOro Ha3HayeHus (HabepexHble, WNo3bl, Aambbl,
NAOTUHbI, B3/1IETHO-NOCAA0YHbIE NONOCHI U PYNIEK-
Hble JOPOXKK a3pOoAPOMOB, N1efJ0BbIM ABOPELL,
TpaHCNopTHbIEe pa3Ba3kK, [poaHeHcKas MAC, Tex-
HOMOrMyecKas MMHUS No NMPOU3BOACTBY KIMHKepa
«CyXMM» COCOGOM U1 YrNenoaroToBUTENbHOE OTAEe-
nexve Ha OAO «KpacHocenbcKcTponmartepuanbi»,
3aB0f MO NPOU3BOACTBY XKENEe3HOA0POXKHOIo 1
rOPOACKOro NaccaXMpCKOro aNeKTpoTpaHenopTa,
HaLMOHaNbHbIM a3ponopT «MUHCK» U Ap.);

e HanuMyne Cob6CTBEHHOrO 3aBoja Nno npo-
M3BOACTBY ene306eTOHHbIX KOHCTPYKLUA ©
TOBapHbIX CMecew;

e Hanuyune cCO6CTBEHHOrO Kapbepa rpaBun-
HO-MecYaHbIX cMecew;

e CO3JaHue CO6CTBEHHOMO MPOEKTHO-TEXHU-
YeCKOro yrnpaBfeHus;

e 60ONbWOM NapK CTPOUTENbHbIX MaWWH U
MEexaHU3MOB;

e OGHOBJ/IEHNE @KTMBHOM YaCTU OCHOBHbIX
doHA0B;

e Hanunyune cepTudMKaTa Ha COOTBETCTBUE
CUCTEMbI MEHEIXKMEHTa KayecTBa TpeboBaHNAM
CTB ISO 9001-2009.

N Bce e rmaBHas cocTaBasolas ycnew-
HOM paboThbl NpeanpuaTus — ato atoau. CeroaHs
OAO «[pogHonpoMcTpon» npeacTaBnsieT coboun
MOLLHYIO MHOFOMPO®UIIbHYIO CTPOUTENbHYIO Op-
raHu3aumio, Kotopas o6xoauTcs 6€3 MaccoBoro
npvBnedyeHuns cyénoapsainkos. Becero B wrate
opraHm3zaumm noytn 6000 YyenoBeK — BbICOKO-
NpodeCCUOHanbHbIX CNELMANUCTOB, BIOGAEHHbIX
B CBOtO Npodeccuio, npeaaHHbix geny. NpuaHaHue
UX TpyZia — nony4yeHve opraHusaumen atrectata
COOTBETCTBUS NEPBON KaTeropuu.

Bce 310 1 no3BongeT NpeanpuaT1io BbINo-
HATb PabOTbl NOA K04 CBOMMM CUNaMK B rapaH-
TMPOBaHHbIE CPOKM, HE 3aBUCETb OT cybrnoapsaa-
HbIX OpraHuM3aunn. Pasymeetcs, ato gaet OAO
«[pogHONPOMCTPOM» BECOMblE MpenMyLLecTBa
nepejn KOHKypeHTaMu.

OAO rPOIHONPOMCTPOM»

Pecny6auka Benapycb, 230003,

poaHo, npocnekr KocmonaBToB, 52
Tenedon: +375 (152) 74-41-08

E-mail: grodnopromstroy@mail.grodno.by
http://grodnopromstroy.by




OAOQ «BENJNIEKTPOMOHTAX>

Pecny6nuka Benapycb, 220034,

r. MuHcK, yn. BepecraHckan, 12

E-mail: bem@belbem.by

www.belbem.by

Ten.: (017) 294-50-22

®dakc: (017) 293-07-45

3amecTuTeNb reHepanbHOro gUpeKTopa
Mo BHELIHEe3KOHOMUYECKOMN eATe/IbHOCTH
Fonyapoe Anekcanap MuxainoBu4, Ten.:
(017) 395-82-37, m06.: +375 29 6799353

OAHUM U3 KpYNHEWLWnX NnpeanpuaTiin CTpou-
TenbHoM cdepbl Pecnybnvku benapych ¢ 70-net-
HeW UcTopren SBSETCH OTKPbITOE aKLMOHEePHoe
061WecTBO «benaneKTpoMOoHTax», OCHOBaHHOE
B 1944 ropay.

OAO «benaneKTpoMOHTaX» — COBpEMEHHOE
MOLLHOE NpeanpusaTie, C KONEKTUBOM BbICOKO-
KBaNMOUUMPOBAHHBIX CNeunanmcToB 6oee Yem
B 2,5 TbICAYM YENIOBEK.

B cTpyKTypy KOMNaHuu BxoauT 13 aneKTpo-
MOHTaKHbIX yNpaB/iEHWI, PAcnoOSIOXEHHbIX B 26
ropogax Pecnyénuku benapycb, a Takxe ¢unuma-
Nbl: 3aBOA INEKTPOMOHTAXHbIX U3AENU, M3roTaB-
NIMBAIOLLMI BbICOKOBOMBTHOE U HU3KOBOJIBTHOE
3NEKTPOTEXHUYECKOEe 060pyaOBaHNE, U3aenus,
KOHCTPYKLIMK, U «DNEKTPOMOHTaXKKOMMNNEKT», 3a-
HUMaOLWKUNCA KOMMNEKTaLMen 06bEKTOB CTPO-
uTenbLCcTBa.

CerogHsi OAO «benaneKTpoOMOHTaX» — aK-
TUBHbIV Y4aCTHUK CcTpouTenbCcTBa benopycckon
AJC, BbINONHAIOWMNIA INEKTPOMOHTaMHbIE U My-
CKOHanafgouHble paboTbl HAPYXKHbIX U BHYTPEHHUX
CeTen 3/IEKTPOCHABKEHUS, ANEKTPOOCBELLEHNS,
CcNnaboToYHbIX ceTen U cucteM. OnbIT BbINONHe-
HUSA 3NEKTPOMOHTAXHbIX PaboT opraHusauus
npuobpena Ha PEKOHCTPYKLNKN JIEHUHTpaACKOM
A3C (r. CocHoBbIM bop).

WU.A. Kpyrnei, reHepanbHblii AUPEKTOP
Igor Kruglei, General Director

OAO «benaneKkTpoMOoHTaK» 0CBOMIO BbIMYCK
nagenun 2, 3, 4 KnaccoB 6€30NacHOCTU AN
Mcnonb3oBaHus ana Hyxg benopycckon A3C,
TaKuX KaK NpoXoAKu KabenbHble MOAYNbHbIE,
3MIeMEHTbI KpenieHus kabenen n Tpy6, Kabenb-
Hble METaTOKOHCTPYKL MU, CTEHAbI NEPBUYHbIX
npeo6paszoBaTenen KMUMWA, a Takke BbiCcTyna-

KOHKYPEHLNA

€T B poNv NPOU3BOANUTENS BbICOKOBOJIETHOO U
HU3KOBONBLTHOIO 31IEKTPOTEXHNUYECKOI0 060pY-
[IOBaHWUS U U3aenni Ans cTposLmMxcs 06beKTOB
A0EPHON SHEPTrETUKMN.

OAOQ «benaneKTpoMOHTaX» UMeET AaBHUE
M TECHble NapTHEPCKME OTHOWEHMS C TaKUMM
POCCUICKMMM KOMMNaHUAMM KaK accounaumns
«PocaneKTpomMoHTax» U MOHTaxcneucTpon
(r. MockBa), TutaH-2 (r. CocHoBbI Bop), Tyna-
yepwmerT (r. Tyna), CeBepctans (r. Yepenosew),
«CoapyectBo» (. KanuHUHrpag); a Takxe ¢
TaKMMU 3anafHbiMW KOMNaHUAMK KaKk BatomeH-
6ekep (lfepmanus), Afcon (M3paunnb), Schneider
Electric (PpaHuums), Viltesa UAB (r. BunbHtoc,
Jlutea) u ap.

OAO «benaneKtpomoHTax» ¢ 2009 r. aBns-
eTcs YN1eHOM camMoperynMpyeMon opraHn3salLmm
«HeKommepyecKoe NapTHEPCTBO MEXKPErmoHasb-
HOro o6beanHeHuns ctpoutenen» r. MockBa, ocy-
LLLeCTBAAOLLLEN BO3BEAEHNE 0OGBEKTOB MO BCEW
Tepputopumn Poccuiickon deaepauun.

B OAO «benaneKkTpomMoHTax» BHeAPEHbI 1
[EeNCTBYIOT CUCTEMblI MEHEMXKMEHTA Ka4yecTBa,
OXpaHbl TpyZAa U IKONOMMYECKOro MEHEAKMEHTA
Ha 6a3e MexxayHapofaHbIx ctaHaapTos MCO 9001,
14001, OHSAS 18001.

BELELEKTOMONTAZH JSC

12, Berestyanskaya st., Minsk, 220034,
Republic of Belarus

E-mail: bem@belbem.by
www.belbem.by

Phone: (017) 294-50-22

Fax: (017) 293-07-45

Alexander Goncharoy,

Deputy General Director - Foreign Trade
Phone: (017) 395-82-37

Mobile: +375 29 6799353

Belelektromontazh JSC founded in 1944 is
one of the largest construction companies of
the Republic of Belarus. It is a modern com-
pany with a team of 2,500 highly qualified
specialists.

The company comprises 13 electric work
divisions in 26 tons of Belarus as well as the
following branches: Wiring Products Plant pro-
ducing high-voltage and low-voltage electri-
cal equipment and Elektromontazhkomplekt
engaged in supplying electrical equipment to
construction sites.

Belelektromontazh is actively engaged in
the construction of Belorusskaya NPP where

it performs electrical installation, start-up and
adjustment of inner and outer networks, electric
lighting, low-current networks and systems. The
company gained its expertise of electric instal-
lation work during reconstruction of Leningrad-
skaya NPP (the town of Sosnovy Bor).

Belelektromontazh manufactures products
of the 2nd, 3rd and 4th safety classes to be
used at the construction of Belorusskaya NPP.
The list of products includes: cable passages,
cable fixings and pipe supports, cable metal-
works, transducer stands for instrumentation
and controls. It also produces high-voltage and
low-voltages equipment for nuclear facilities
under construction.

Belelektromontazh JSC has long estab-
lished partnership relations with Roselek-
tromontazh Association and Montazhspetsstroy
(Moscow), Titan-2 (Sosnovy Bor), Tulachermet
(Tula), Severstal (Cherepovets), Sodruzhestvo
(Kaliningrad) as well as with foreign companies:
Blumenbecker (Germany), Afcon (Israel), Sch-
neider Electric (France), Viltesa UAB (Vilnius,
Lithuania), etc.

Since 2009 Belelektromontazh is a mem-
ber of Self-Regulating Non-Profit Partnership of
Inter-Regional Union of Construction Companies,
Moscow. The partnership is engaged in building
facilities all over Russia.

Belelektromontazh JSC has introduced ISO
9001, 14001, OHSAS 18001 quality manage-
ment, labor safety and eco-management inter-
national standards.
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MCP B AENCTBUU

KynbTypa MU3MeHeHU!

MpousBoacTBeHHasn cuctema PocaTtoma
pa6oTeT B OTpac/u yxe veTbipe roga. 3a
nje4yamMu opraHM3aTopoB — YCNeLwHo peanu-
30BaHHbIe NPOEKTbl, CMI0YEHHasA KoMaHaa,
yAauHble pelleHUs U TOHHbI BbIBE3E€HHOro
meTtansnonoma. Ho 3agaua u Torga, npu BHe-
APEHUN CUCTEMbBI, M ceYac CTOUT LMpe: He
NpPOCTO CUCTEMHbIE U3MEHEHUS, a MeHTaNb-
HOE BOCNpPUSATHE KYNbTypbl 6epeJUBoOro
Npou3BOACTBA.

3BonoUMA U peBoNIoUMA

MN3meHeHre Npon3BOACTBEHHON KyNbTypbl
019 TaKOW MacluTabHOM OTpac/v, Kak aToMHas
3HEepreTMKa, No NOHATHLIM NPUYUHaM, NpoLecc
He 6bICTPbIN. Pa3Hble AMBU3KMOHbI, pa3Hble npes-
NPUATUSA, U3HaYaNbHO pa3Hoe oTHoLeHne K NCP
— OT HEMOHUMAHUS 40 aKTUBHON BOBNEYEHHOCTH.
Yero CTOMT TONIbKO NONyNsipHas HblH4e NOroBop-
Ka: «[1CP — He HOBasl MPaKTUKa C SNOHCKUMM KOp-
HSIMM, @ Hay4yHas opraHM3aL s Tpyaa COBETCKUX
BpeMeH». [Ins 0AHMX 3TO NOMbITKa OTKPECTUTLCS
OT HEOOXOAUMbBIX UBMEHEHUI, ANA APYTUX — CTU-
My BKIOYUTBLCS B NpoLecc.

BHeapsis MHCTPYMEHTbI NPON3BOACTBEHHOM
CUCTEMbI Ha NnoLlajKax, CneLmanucTbl, No CyTH,
NPOW3BOAAT HEGONbLLYIO TEXHUYECKYIO PEBOJIIO-
Li1i0, MOTOMY YTO MPOAYKTUBHOCTb Y4aCTKOB Bbl-
pacTaeTt B pa3bl. Ho, Kak oKa3anoch, ycneuwHo
peann30BbIBaTb MPOEKTbI MO MOBbILLEHNUIO 3P PEK-
TMBHOCTM NPOM3BOACTBA MPOLUE, YEM BOBJIEYb B
npouecc Bcex 6€3 UCKITIOYEHUS COTPYAHMKOB. [Ans
peLLEeHNs 3TOro BONpoca HyXHa He peBontoLmS,
B yMax JO/IKEH MPON30ONTN eCTECTBEHHbIN 3BO-
NIIOLMOHHBIN NpoLiecc. PyKOBOACTBO oTpacnu 3To
NMOHMMaET, NO3TOMY PeXUM «Mbl Te6S Hay4uM
MNCP no6buTb» HUKOrga He BKOYancs.

MN3meHeHWe ypoBHS KynbTypbl NPOM3BOACTBA —
NPOLLECC, BKIOYAIOWMIA KaK MMHUMYM YETbIpE CTa-
aunn. Npexae Bcero, Heo6X041MO NOHATbL. IMEHHO
Ha 3TOM 3Tane HaxoauTcs cenvac 60MbLINMHCTBO
COTPYAHUKOB W PYKOBOAMUTENEN, BOBNEYEHHBIX B
MNCP. Cnepyowmi war — NPUHATb. Y4aCTHUKOB
3TOro 3Tana MOXHO ONPeAEUTb MO KenaHUIo
BHUKHYTb BO Bce npovecchl NCP, n3y4nTb MHCTPY-
MEHTbI ¥ BHEAPATb X Yy cebs Ha NPOM3BOLACTBE.
Ha TpeTben ctagmMu HauyMHaloT aenatb, TO eCTb,
NoKa3blBaTb KOHKPETHbIE pe3ynbTaThl. [JOCTUMLMX
3TOro atana B OTPaCc/v BUAHO MO COCTOABLUMMCS
npoeKkTaM. lNoKa He Tak MHOro cpeaun COTPYAHUKOB
oTpac/un Tex, KTO He OrpaHM4MBaeT BHeAPEHUE
MCP npo6neMHbIM y4aCTKOM, a HeceT 3Ham$ Npo-
M3BOJCTBEHHON CUCTEMBbI Janblie, MOCTOAHHO
COBEpLUEHCTBYS NPoLEeCC.

MNepBoro 3amectutens rmasbl [K «Pocatom»
Hukonaa ConomoHa cMeno MOXHO OTHECTU K
TaKMM «3HaMeHocuaM». bnarogaps peanusauuv
B 2014 rogy ero nnyHoro MCP-npoeKTa, CpoKu
YTBEPKAEHMUS U NONYyYeHUs pa3peLleHni Poctex-
HaA30pa Ha UCNOb30BaHWE UMMOPTHbLIX MaTepy-
anoB Ha Npou3BoAcTBe cokpatnnunck B 10 (1) pas.
[pamOTHbIN aHanu3 BbISBWI, YTO B COrNacoBaHuu
y4acTBYIOT MHOIO pa3HbIX OpraH13alui, B aen-
CTBMSX KOTOPbIX HE 6bII0 COMNMacoBaHHOCTH, Kak
He 6bl10 U 3aUHTEPECOBAHHOCTU B CKOpenLleM
peLleHnn BoNpoca, No3ToMy AOKYMEHTbI XOAWUN
no Kpyry. bbinn NpuHATE HEO6X0AMMbIE MepbI
W, eCn1 paHblle Ha MNojlydYeHue paspelueHui
PoctexHaa3opa yxoanno 600-700 gHen, Tenepb
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LLeneBon CpoK —
60 aHen.

Onsa peanunsa-
uMn cnegyouiero
MNCP-npoekTta Co-
TIOMOH BblGpan
CMONEeHCKYIo
A3C. 31O 3Hauu-
Moe npeanpusTue,
OnbIT peanusaunu
NPOeKTa MOXHO
6yaeTt TUpaxKnpo-
BaTb Ha Apyrux
CTaHUMAX, Aa u
reHepanbHbIV An-
PEKTOP CTaHLuUK
A.1O. lMeTpoB., 4TO
Ha3blBaeTcs, C ropswnmu rnazamu. «Camas
rnagHasa npoénema npu ctaHoBneHuu MNCP —
3TO MOTMBALMSA reHepanbHbIX AMPEKTOPOB. byaeT
MOTUBUPOBaHHbLIN pyKOBOAUTENb — GyaeT Bce
ocTtanbHoe, — yBepeH H.U. ConomoH. — Kntoye-
Bas posib B pa3sutuu MNCP Ha npeanpuaTtmax 3a
reHepasbHbIM AMPEKTOPOM, 3TO AN MEHS OAHO-
3HayHO. PykoBoauTeNb 4151 CBOMX COTPYAHUKOB —
3TO onpeaeneHHas MofeNb Nnaepa, Kak oH cebs
BeJEeT, B TOM 4yucne no oTHoweHuto K MNCP, Tak
BeayT ce6s v NOAYMHEHHbIE. IMpPEKTOP AOMKEH
3a60TUTbCS HE O TOM, 4TO6bI 60/blLE NPON3BeE-
CTU Ha MMEIOLLMXCS MOLLHOCTSX, @ O TOM, YTOObI
NPON3BECTU UMEHHO CTOSIbKO, CKOJTIbKO HYXKHO,
C MMHUMaSbHbLIM KOIMYECTBOM 3aTpaT M NoTepb,
1 He06X0AMMbIM Ka4ecTBOM. B 3TOM OTHOLWEHUH
MOKa elle He y BCeX pyKOBOAUTENEN MeHTanuTeT
M3MEHWNCS TaK, KaK Toro Tpebyet MCP».

Monyyaetcs, YTO, KaK 1 B Nt060M CEPbE3HOM
nene, B [ICP HyXHO HayuHaTb ¢ cebq. He cTo-
UT AaTb, KOraa crneunanbHo 06yyYeHHble noan
npuayT U Hanagsat addeKTMBHOE NPON3BOACTBO.
HasHayeHne HavanbHMKa no MCP — He rapaH-
TUS UIBMEHEHUS NMPOU3BOACTBEHHOW KyNbTypbl.
CTaTUCTMKa roBOpPUT O TOM, YTO TONIbKO 5% co-

H.U. ConomoH,
nepBbii 3aMeCTUTENb
rnasbl 'K «<PocaTom»

—

CnoBapb ICP

Matb «C»: cnctema 3pHEKTMBHOMN opraHn3aLmmn
paboyero mecta, OCHOBaHHasi Ha BM3yalbHOM
KOHTpone. BrawoYaeT B cebs nATb MPUHLMMOB:
COpPTUPYH, CO34aK CBOE paboyee MeCTO, COAEPIKMN
B YMCTOTE, CTaHAaPTU3UPYHM, COBEPLIEHCTBYH.

IMoKa-HoK3: «3alynTa OT OLMBOK» — crneynasb-
HOe yCTPOMICTBO MM METOZ, b1arofjapsi KOTOPoMy
AepeKT MPoCcTo HE MOXKET 06pa30BaThCH.

«TO4YHO BOBpeMsi»: cUCTeMa, NP1 KOTOPOH 13-
€1l MPOM3BOAATCS M JOCTABASIOTCS B HyMHOE
MECTO TOYHO B Ha3HaYeHHOE BPEeMsl U B HY)KHOM
KoJinyecTse.

KarigaeH: HernpepbiBHOE COBEPLIEHCTBOBAHNE
JeATe/IbHOCTH C BOBJIEYEHUEM BCErO MepcoHana
B MOCTOSIHHYIO paboTy M0 COKPALLEHUIO MOTEPbD,
BOIM/IOLEHHOE B KOHKPETHbIE (POPMbI, METOABbI,
TEXHOJIOrMU U 06PaLLEHHOE K JIIOASAM.

«TaHyLWasa cucTemar: KackagHas cuctema npo-
M3BOACTBA 1 NOCTaBKM M34€/IMI B COOTBETCTBUM
C CUrHanamm KianeHTa (BHyTPEHHEro 3aKka34ymKa),
onpeaensirmMMmu BPEMS UM 06bEM MOCTaBKM
nsaennin.

7 OCHOBHbIX BUAOB NOTepb Ha MPOU3BOACTBE:
nepenpou3BOACTBO, INLLIHWE ABUMEHUS, 3anachkl,
n36bITOYHasi 06paboTKa, oxKmgaHue, 6pak, He-
Hy)KHasl TPaHCMOPTUPOBKA.

TPYOAHUKOB roToBbl NonTH 3a MNCP-nuaepom, HO
70% NoMHOCTbIO NOAAEPXAT Mnaepa B nuue re-
HepanbHOro gMpeKTopa.

3aBepLINTL CBOIO MEPBYIO NATUNIETKY NPOU3-
BOACTBEHHas cucteMa PocaTtoMa nnaHupyeT mac-
wrabHo, HavaB peann3aLmio Cpasdy HECKOSIbKUX
rno6anbHblX NpoeKToB. CerogHsa nporpaMmma Bbl-
LWNa 3a PaMKu MUNIOTHBIX Y4aCTKOB M CTAHOBUTCS
HEOTbeMIEMOM YacTbto NOObIX chep aeaTenb-
HocTu [ocKoprnopaumu.

#

C.A. 060308, gupekTop no passutuio NCP lckopnopauuu «Pocatom»




da6puKa npoyeccoB

Ha KoBpOBCKOM MexaHM4YeCKOM 3aBoje 1
MOCKOBCKOM 3aBOA€e NOIMMETaNNoB Co3aaHbl
TaK HasbiBaeMble «Pabpuku npoueccos». OHM
CTaHyT KNOYEBLIMKU 3neMeHTaMu B 06pa3oBa-
TenbHon cucteme MNCP. Takme nnowanxku — non-
Has UMHUTaLMA peanbHOro NPOU3BOACTBEHHOIO
uMKna. Ha aTanoHHbIX TMHUSX CMOTYT NPOUTH
MCP-06y4yeHne COTPYAHUKM BCEX NPEanpUATUN.
DabprKK — xopoLLas BO3SMOXHOCTb U3Y4MuTb NPO-
Lieccbl Ha npakTuke. Mo cnosam 3amecTuTens
[AMPEKTOPa AenapTameHTa KagpoBOM NOAUTUKK
'K «PocaTtom», Ha4yanbHWKa OTAeNa OLEHKHM 1 pas-
BuTHSA KOnum YKakuHown, sHaHue MNCP npocTto
Heo6Xx0AMMO BCEM COTPYAHUKaM, NAaHUPYIOLWNM
ycrelwHyto Kapbepy B Pocatome: «[IpuHATO pelue-
HUe, 4TO B cucTemy oby4deHus MNCP 6yaeT BxoauTb
6a30BbIV Kypc A9 BCEX COTPYAHMKOB, KOTOPbIN
paCCKaeT, 4To Takoe NPOU3BOACTBEHHAs CUCTe-
Ma, KaKMMU MHCTPYMeHTamMu obnajaeT U Kak eé
npUMeHsTb. B fanbHenwem nnaHunpyetcs 6onee
cneundunyecKkas 4acTb 06y4eHUs peannsauuu
MCP-npoeKToB, METOAWKAM KyNbTYpbl MOCTOSHHbIX
yny4ylweHun. B KoHLe o6pa3oBaTeibHOro Kypca
— 9K3aMeH AN NOATBEPKAEHNA KBanndrKaLmu,
370 BaxHo. CeroaHs BoBneyeHHocTb B NCP —
[IONONHUTENbHOE YCNOBUE ANS BbIABUXEHUS B
KaApoBbIvi pe3epB PocaToma, a co cneaylowero
roga MOXKeT cTaTb 06513aTeNbHbIM YCNOBUEM, Ha
3TOM HacTauBaeT rnaBa [ockopnopaunn Cepren
KunpwneHKo: ecnu Tbl He BoBneyeH B INCP, Te6e He
MeCTO B KapOBOM pe3epBe».

3TaNoHHbIE NPOM3BOACTBA

PykoBoactBo PocaTtoma onpegenuno 10
MNCP-npeanpuaTMin: 3TO NAOLWAAKKU, KOTOpble
CTaHyT 06pa3L0BO-NOKa3aTeNlbHbIMU A1 BCEN
oTpacnu. KoHuepH «PocaHeproatom» npeacra-
BAT CMoneHcKas n banakoBckas aTOMHble CTaH-
umu, TonnneHyto komnanuto TBIJT — Ypanbckum
3MIEKTPOXMMMUYECKUI KOMBMHAT, MC3 n KM3.
MawwnHoCTponTENbHbIN ANBU3NOH PocaToma
npeactaBneH Huxeropoackum OKBM Adpu-
KaHToB M nutepckum LLKEM. Brnok no ynpas-
JIEHUIO MHHOBaUMsAMK npeacTtaBnaet UHCTUTYT
PEaKTOPHbIX MaTepuanos, A4ePHbIN OPYXKENHbIN
KOMM/IEKC — NPOU3BOACTBEHHOE 06bEANHEHNE
«CTapT», UHXUHUPUHTOBLIN ANBU3NOH — AOHEPHNAS
KomnaHus HWA3Ma Tpect PocCIM.

OTpabaTbiBaTb NPUHLMMbI MPOU3BOACTBEH-
HoM cuctembl TpecT PocC3M Havan npu cTpo-
UTenbCcTBe TpeTbero 61o0Kka PoctoBcKkon A3C,
0XBaTUB BCIO TEXHOMOMMYECKYIO Lenoyky. Cne-
LManucTbl NOCMOTPENU, B KAKOM COCTOSIHWUM
HaxoasaTtcs paboyue mecTta, pas3buan TEXHO-
NOTMYECKWUM LIMKN M3rOTOBNEHUSA HA MOTOKMW.
B pe3ynbraTe yMeHbLWWAN CKNaACKUe 3anachl,
3arpy»KeHHOCTb I0AeN U NOBbLICUIU NPOU3BO-
AMTENBbHOCTL TpyAa. «[ofy4eHHbI ONbIT Mbl MPK-
MEHWUNIM Ha YeTBepPTOM 6/10Ke, — paccKa3blBaeT
FeHHaguu loBraHb, AMpeKTop BonrogoHckoro
dunnana Tpecta PocCAM, — TaM, MOMUMO COOPY-
EHUS repMOoO06ONIOYKM 1 Kynona, onpeaennnmu
HeCcKonbKo NNCP-NpOeKTOB BHYTPU PEaKTOPHOro
otaeneHus. MoCKoNbKY CTPOUTENBCTBO YETBEPTO-
ro 610Ka cetyac BbIWN0 Ha GUHULLIHYIO MPSMYIO,
Hala OCHOBHas 3ajaya — MUHUMU3UPOBATb
TPyAOBble 3aTpaThl, HE YMEHbLUAs NPy 3TOM Npo-
M3BOAUTENIbHOCTb».

B OKBM AdprKaHTOB O4HOW M3 MepBbiX
npo6nem BHeapeHus NMCP-NpoeKToB Ha3biBaloT
HeonpeaeneHHocTb. CoTpyaHWKaM He06X0ANMMO
06bSACHUTb, KaKMe 3aayun CTOAT nepes npea-
npusaTMeMm, u 06beauHUTL BCEX OOLLEN LeNblo.
B OKBM pykoBOACTBO BKIOYMIOCH B MpoLecc
BHeapeHus MNCP cpasy, KaxKabli 3aMecTuTeNb
aupeKTopa B35 cebe Npob6aeMHbIM GU3HEC-NPo-
Lilecc Nno CBOEMy HanpaB/IEHUIO U Havan paboTty
B pabouux rpynnax. Mo cnoeam AneKcaHapa

MNCP B AENCTBUN

OAvpeKTop no 3aKoHomMuKe U punancam Nockopnopayum «PocaTtom»
Unbs PeGpoB:

«MHBEeCTULMH, BKNaabiBaeMble PocaTtoMoMm B pa3sutue NCP, npsiMo cKaxeM,
He camble 60/ibLINe, eC/IU CPABHUTbL C APYTMMU MO3ULMAMU B CTPYKTYPE MH-
BECTULIMOHHOM NporpaMmbl. Ho aTn feHbrv B 1l060M C/y4ae O4HM U3 caMblX
appeKkTMBHbIX. Camas 60/1bluas MHBECTULMS B AaHHOM CJly4ae — 9T0 He eHbIU.
3710 paboTta MO3roB, aHa/n3, MOUCK PEeLUEHUM».

3amecTuTeNb reHepanbHOro AMpeKTopa — aupexrop bnaoka no ynpas-
NeHuIo HHoBauuaviu Frockopnopauyuu «<Pocartom» Bauyecnas lMepuykos:
«MIHCTUTYT PEaKTOPHbLIX MaTepuasioB BOLES B YUCA0 06pa3LoBbix [TCP-
npeanpuaTUi, akTMBHO Pa3BUBAETCS MPOM3BOACTBEHHasS cuctema Ha HIMO
«Jly4», nogrntoyaetca HUMAP. Halumm MOCKOBCKUM MHCTUTYTaM €ELLe NpeaCcToNT
BHeapeHue CP, n cerogHs OHM HaxoAATCS B MPOLIECCE KOMMaKTU3aLnm —
CbEe3)KaloTCs Ha 0A4HYy NIOLaAKy. Y)Ke Ha 9TOM 3Tarne Mbl CAEANM, YTOObI TEX-
HOJI0rM4eCKNe IMHUM OTBEYa M TPeBOBaHMAM MPOU3BOACTBEHHON CUCTEMbI».

OupexkTop [lenapraMeHTa METORO0JIONMM U OpPraHu3auUMM 3aKynoK
Fockopnopauyuu <Pocatom» Poman 3umoHac:

«[ICP gomkHa 6bITb B 1l060M rfpoLecce, KaK B NPOU3BOACTBEHHOM, TaK U B
0PUCHOM, M B 3aKyrkax. [Ipon3Bo4CTBEHHas cMCTeMa — 3TO TaKOM OCMbIC-
JIEHHbIN MPOLECC NMOCTOSHHbIX yay4weHni. OgHo3Ha4yHo y lCP y»xe ecTb cBos
Mo3uumsi B 0TPacsm, M 0CTaao0Cb COBCEM HEMHOIO, YTO6bI MPOM3BOACTBEHHAS
cuctema Ha 100% cTana 4acTbio KOPopaTMBHOM Ky/lbTypbl Pocatoma, 6biia

BHe/JpeHa BO BCeX rpoLeccax U NnoCcTosaHHO pa3BuBasiachb».

YaspoBa — Ha4ya/sbHWKa OTAena no pasBuUTUIO
npouaBoacTBeHHoM cuctembl OKBM AdpuKaHn-
TOB, 3@ NPOWNbIV rog 6610 peanndosaHo 18
OCHOBHbIX M TPU AONOSHUTENbHbIX MPoeKTa. MTb
M3 HUX GblIN NMPOU3BOACTBEHHbIE, OCTaNbHbIE
cBs3aHbl C GU3Hec-npoueccaMmu, 0bopMneHUeEM
[IOKYyMEHTOB, JOrOBOPOB, C OLEHKOM KayecTBa.
o Toram BbINOMHEHUS NPOEKTOB GblN NOAYYEH
CYMMapHbIN 3KOHOMUYECKUI apdeKT B 137 MSTH
py6nen natoc ot 20 fo 30 NpoueHTOB COKpaLLeHO
BpPeMS NPOTEKaHMs NPOLLECCOB.

Cpeau nunoTHbIX MCP-npeanpmaTiii oaHo M3
caMmblx OMNbITHbIX — KOBPOBCKMI MexaHUYeCKUM
3aBoa. bnarogaps NponM3BOACTBEHHOM cUCTEME
Ha KM3 yganocb COKpaT1Th BPEMS U3rOTOBEHNS
razosom LeHTpudyrun ¢ 500 go 189 aHen. UHcTpy-
MeHTbl [ICP nomornu rpaMoTHO opraHu3oBaTb
NPON3BOACTBEHHbIV MPOLLECC M paLMOHaNbHO
Mcnonb3oBaTtb nomelleHns. CneynanucTel OT-
CTpaunBaloT NMOTOK TaKMM 06pa3oM, YTOGbI NpakK-
TUYECKM BCE MPOM3BOACTBO LIeHTPUDYr, BKIOYas
c60pKy, 661710 COCPESOTOHEHO B OAHOM KOpMyce.
3PDEKTUBHOCTb 3TUX PELLEHUI B MOAHOM Mepe
OLLYTWIIU, KOrAa 06bEM NPOM3BOACTBA COKpaTUII-
Csl MPaKTMYeCKM B ABa pa3a, a ce6eCToMMOCTb
130enua NPpaKTMYeCKM He U3MeHUNach. «3To Npu-
Mep TOoro, 4Tto npoucxoaut 6narogaps NCP, — ro-
BopuT npe3ungeHT OAO «TB3J1» FOpuir OneHuH.
—B TB3Jle Bce npeanpuaTna B pas3Hom CTeneHu
OXBayeHbl NPON3BOACTBEHHOM cucteMon. KM3

PoctoBckas A9C

n MC3 - nepBble 3aBOAbl, rAe Havyanacb aTa
KamnaHus, No3Tomy Ha npumepe KoBpoBCKOro
MexaHMYeCcKoro 3aBoja 4eTye BMAHbI pe3ynb-
TaTbl peanusaunmn cucTeMbl. ECTb KOHKpPETHbIE
n3aenus, ectb Npobaembl, KOTopble 6bIM OYEHb
KPENKMMK UcnbiTaHUsAMK 415 3aBoaa. M ¢ nomo-
wbto NCP Ham yaanocbk 3T1 Npo6eMbl BbiTallUTb
M X pewntb. bnarogaps npon3BoOACTBEHHON
CUCTEME Mbl YYYLLIMAN NMPOU3BOACTBEHHOE CO-
CTOosIHME 3aBoJa, 3PPEKTUBHOCTb PabOThbl, KOH-
KypeHTOCMOoCO6GHOCTb NpoayKuuu. Mpeaenos ans
coBeplleHCcTBa HeT. HeT Tabnnyku «Bcé, KoHel,
60/blle MOXeM He 3aHuMaTbes». [ICP Ha KM3
6yaeT 4o TOro MOMEHTa, NoKa 6yaeT U3roTaB/u-
BaTbCs XOTS 6bl OAHA LieHTpUdyrar.

HacTpow pykoBocTBa pa3aensioT U coTpya-
HUKN KM3. «<HecmoTpsl Ha To, YTO Ham MHoroe
yAanochb caenatb Ha niouwagKke, g no npexHemy
CYMTalo, YTO Mbl TOJILKO B HA4Yane nyTu, — cHUTaeT
HavyanbHUWK OTAeNa yNpaB/ieHUS U NJTaHUPOBaHMS
KOHTpons nponssoactesa KM3, — 1 Ha aToM nyTH
MHOroe 3aBWUCUT OT BOBJIEYEHHOCTU NtofleN B
npouecc. MNpu 6e3pa3nMyHOM OTHOLIEHUU CO-
TpyaHvKoB MCP He 6ygeT pa3BuBaThCs Ha NPOU3-
BOACTBE. Ml HUKaKOM aIMUHUCTPATUBHbIN pblYar
HE CMOYKET 3TO M3MEHUTb. A C APYron CTOPOHBI,
JII0AN — OCHOBHOW pecypc 3Ton cuctembl. Kor-
[la NloAn roToBbl MEHATLCS, XOTAT U NMOHUMALOT
3a4eM, Toraa OHW MOTYT caenaTb MPaKTUYECKU
HEBO3MOXHOE».
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3ddeKkT macwuTaGUpoBaHUNA

OtgenbHble MCP-NpoeKTbl Ha oTpacneBblX
CTPOMKax Havanu peann3oBaTb HECKONbKO neT
Has3afd. Tenepb NpeacTouT caenatb KOBPOBYIO
MacwTabHyl0 CUCTEMY KOHTPONS, BblAayu Cy-
TOYHbIX 3aaHWI1, BHEAPUTb LENOYKy NOMOLLM.
[na npou3BOACTBEHHOM CUCTEMbBI BO BCEM MUpe
CTPOMKa — camasi CNoXHas naowagKka ans BHe-
[peHus. B Liexe 4enoBeK CTOMTy CTaHKa, a AeTanb
nBueTtcs. Ha cTpoiKe ntogn NoCTOAHHO nepe-
MeLLaloTea U NPoAYKT nameHsetcs. Ho 3to He
NMOBOJ CYMTaTb, YTO Ha 3aBOJE KOHBENEP caenaTb
MOXHO, a Ha cTpoiKe — HeT. MpuHuunbl NMCP 1 ans
NPOV3BOACTBA, U ANS CTPOUTENLCTBA OAWHAKOBBI.

«HeTbipe MecsLa Ha3aj Ham nepejany B
aHTUKPU3UCHOE ynpasneHne o6beKT HoBo-
BOpOHeXcKon A3C-2 . 3a 310 BpemMs BMecTe
C AMPEKLMEN aTOMHOM CTaHUMKW HaM yaanocb
Hanagutb cuctemy «flocneaHui NNaHUPOBLLMK»,
— paccKa3blBaeT reHepasbHbli AMPEKTOP 06b-
egvHeHHown KomnaHuun HUASIM-ACO Banepumi
JlIumapeHKo. - lNocnegHue NnaHUPOBLLUKK — 3TO
nycKOHanag4vKku. Mget nocnegHuii roa nepeg ny-
CKOM, MO3TOMY UMEHHO NYCKOHaNag4YMKu CTaBsaT
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3a4a4u nepes MOHTaXKHUKaMU, @ MOHTaXHUKK
nepes CTpouTensaMu, CHabXKeHLaMu, NPOeKTU-
POBLIMKAMWN, KOTOPble BHOCAT KOPPEKTUBLI B
yepTexu. Cuctema otnaxeHa. Kaxabln aeHb
3aKaH4YMBaETCA NOCTaHOBKOW CMEHHbIX 3aJaHUI
Ha cnegylowui. ECTb HelenbHOE NnaHMpoBaHue,
CyTO4HOEe. M pabouni AeHb He 3aKaH4yMBaeTCs
[10 TeX Nnop, NoKa CMEeHHOEe 3afaHune MOMHOCTbI0
He BbINOMHAETCS».

BHeapeHuem cuctemsbl «[locnegHuin nnaHu-
POBLUMK» MHXUHUPUHIOBASA KOMMaHUS He orpa-
Hu4mTCH. [Anpektop no passutuio NMCP Cepren
06030B yBepeH, 4To BMmecTe ¢ HNA3I ygacTes
peann3oBaTb NMPOEKT, KOTOPbIN B Aa/bHENLIEM
MOXHO 6YyET TUPAXMPOBATb Ha BCEX CTPOSILLMXCS
o6beKTax.

«Mbl NnaHnMpyem oaHy n3 «aodek» HUA3M cae-
naTtb «rBapAenCKoW opraHuM3aunen», NMNoTHOM
nJoLWagKon, Ha KoTopok nonpobyem peannso-
BaTb [1CP B NnoAHOM 06beMe B Te4EHUE OAHOTO
roga. N ogHoBpeMeHHO 6yaeM BECTU 3Ty paboTy
Ha BCEX «J0YKax» UHXUHWPWUHIOBOIO AUBU3KO-
Ha. [TOHATHO, YTO CHa4Yana Mbl AO/MKHbI caenatb
3alyMaHHOE Ha CBOMX NPeanpuaTUsX, a NoTom

92 npeanpuaTua Pocatoma y)Ke BKIIOYEHb!
B KamrnaHuIo no BHeapeHuio MNCP

3a yeTbIpe roga B 0Tpac/M peaan3oBaHo 6osee
1000 lNCP-npoeKToB

94 pykoBoauTensa Pocatoma B35/M Ha cebs
JIMYHYIO OTBETCTBEHHOCTbL 3a [CP-npoeKTb!

1,6 MAIH TOHH MeTasl/10/10Ma BbIBE3/N C Npes-
MPUSATUH, OpraH13ys NPOU3BOACTBEHHbIE M/10La-
/A1 B COOTBETCTBUU C npuHumnamu [1CP.

57 npeanoxXeHHH o yny4lieHnIo npon3Bos-
CTBEHHOM fesATeNIbHOCTH 3a oanH 2014 r. nogan
nHxeHep-TexHonor «CXK» Muxann MscHUKOB, 1
BC€ OHM Gbln peann30BaHbl MPU ero y4actum.

[0o6UTbCA TOro, YTOBbl B 3TOWM e Normke pabo-
Taau U YacTHble Cy6noapsaAYNKM Ha OTpacneBbIX
CTponKax. 1o cneaytowmi war. Ho yxe cerogHs
cucTEMA NaHUPOBAHWS U KOHTPOA pacnpocTpa-
HsieTCs Ha Bcex. To, YTO KOMMaHWA YacTHas, He
MmeeT 3HaveHuns. Ecnun cybnogpsayunKk npuwen
Ha Hally CTPOWMKY, 3Ha4WT, OH NoAnucan AoMNoAHHM-
TenbHoe cornalweHne 06 06513aTeNbCTBax BECTH
NMPOW3BOACTBEHHbIN KOHTPOJb MO JIOFUKE Mpo-
M3BOACTBEHHOM cUcTeMbl PocaTtom. MHaye oH
BbINIETUT C aTOMHOW CTPOMKM KaK Nyns».

MCP n Ha Takon TpyaHOMW Niouwagke, Kak
A3C, cTaBuT am6U1LIMO3HYIO 3agady. Llenb — co-
KpaTWUTb CPOK CTPOMUTENbCTBA C AECATU NeT Ao
wecTtu. YeToipe poccuiickne ASC yxke yyacTBytoT
B 3TOM paboTte: BTOpas ovepenb Kypckon A3C,
HoBoBopoHexcKasa u JleHuHrpaackas A3C-2,
a TaKXKe 4yeTBepTbin 610K PocTtoBckon A3C. B
3TOM rogy nogxoabl MCP nnaHupyeTcs pacnpo-
CTPaHUTb Ha 3apyberKHble NPOEKTbI, TaKne Kak
COOpYKEeHME HOBbIX 6510KOB TaHbBaHbCKOM ASC
1 ASC «AKKyto», «byliep-2» n «[akw-2», aTOMHble
cTaHumm «KygaHkynam» u «Pynnyp».

«[IpOM3BOACTBEHHAsA cUCTEMA He pellaeT
3a Hac Npobnembl — OHa NO3BOJNIAET UX YBUAETb
W pelwunTb», — yBepeH rnaBsa Pocatoma Ceprei
KupueHko. MIHcTpyMeHTbl n TexHonormm MCP He-
06X0IMMO pacnpocTpaHUTb Ha BCE MPOLIECChHI
B OTPacnu, 1 Toraa aToOMHas MPOMbILLIZIEHHOCTb
CMpaBUTCS C MOCTaBNIEHHON CTpaTerMyeckomn
uenbto: K 2017 rofly COKpaTUTb ce6eCTOMMOCTb
NpoAyKLUUKN B cpeaHem no otpacnu Ha 30%.

Monuna CTYNMUHA




Culture of Changes

Rosatom production system has been in
operation for four years. The system initiators
have implemented projects successfully, have
built up a tight-knit team, found good solu-
tions to many problems and disposed of lots
of scrap metal. But now and then, when the
system was introduced, the task was more
sophisticated - not only to make systemic
changes but to ensure clear understanding
of the lean production culture.

Evolution and Revolution

Itis clear that it takes a lot of time to change
the production culture in such a large industry
as the nuclear sector. Different divisions and
enterprises reveal different attitudes towards
the Rosatom Production System (RPS) — from
sheer ignorance to active involvement. Some try
to avoid necessary changes, others see it as a
stimulus to get involved into the process.

Changing the production culture is a compli-
cated task, and the process is divided into four
stages. First of all, it is necessary to understand
it. The largest number of employees and manages
engaged in RPS are exactly at this stage now.
The next step is to accept it. Those who are at
this stage can be recognized by their anxiety to
understand all RPS processes, to master its tools
and to use them in their operations. The third
stage is the stage of doing, of achieving specific
results. Those who are at this stage are visible
thanks to the projects implemented. There are
not many players in the sector who do not limit
the RPS to areas of concern but use the RPS to
improve the process.

Nikolay Solomon, Rosatom First Deputy Di-
rector, is surely one of the banner-bearers of the
RPS. After his personal RPS project was imple-
mented in 2004, the term of receiving permits
of the Federal Service for Ecological, Technical
and Nuclear Supervision to use imported ma-
terials was cut 10-fold. His analysis revealed
that many organizations participated in the con-
sensus building process, and there was neither
coordination of their actions nor any interest in
the prompt settlement of the problem. That is
why documents went round in circles. Necessary
measures were taken, after which the standard
period of 600-700 days was reduced to the target
period of 60 days.

Nikolay Solomon chose Smolenskaya NPP
to launch his next project. It is a very important
facility, and the experience in the project imple-
mentation can be duplicated at other plants.

With the launch of several large-scale pro-
jects, RPS fifth anniversary will be celebrated on a
noble scale. RPS program has crossed the limits
of pilot projects and has become an integral part
of all Rosatom activities.

Process Factory

So called «process factories» have been or-
ganized at Kovrov Mechanical Plant and Moscow
Polymetal Plant. They will be the key elements
in the RPS training system. The platforms simu-
late real life production cycle and can be used
for training specialists of all enterprises of the
corporation. They offer opportunities to see the
processes in practice. Yulia Uzhakina, Head of

the Evaluation and Development Department
and Deputy Director of Human Resources Depart-
ment, Rosatom, says that RPS is necessary for
all Rosatom specialists who want to make good
career in the corporation. «Today mastering RPS
is an additional requirement to those who want
to get into the Rosatom talent pool, and in the
next year it can become a must. Rosatom General
Director Sergey Kirienko insists that if a person
is notinvolved in RPS he or she cannot be listed
in the talent pool», — she says.

Benchmark Production

Rosatom management has designated 10
plants that will be showpieces for the whole sec-
tor. Rosenergoatom Concern will be represented
by Smolenskaya and Balakovskaya NPP, TVEL
Fuel Company — by Urals Electrochemical Inte-
grated Plant, Machine Building Plant and Kovrov
Mechanical Plant. Rosatom’s machine building
division is represented by OKBM Afrikantov and
Central Machine Building Design Office (CKBM).
Innovation management division is represented
by Reactor Materials Institute, nuclear weaponry
complex — by Start Production Amalgamation
and RosEm Trust, a NIAEP subsidiary.

RosEm Trust mastered RPS during the con-
struction of Rostovskaya NPP 3rd unitintroducing
it within the whole process flow. Experts analyzed
the state of work places, divided the process
flow into separate stages. It resulted in smaller
inventories, lower personnel load and higher
productivity. «\We used our expertise at the 4th
unit, — says Gennady Dovgan, Director, RoOsEM
branch in Volgodonsk. — Apart from the reactor
containment and the dome, several RPS projects
were developed for the reactor compartment.
With the construction of the 4th unit being com-
pleted, our main task now is to reduce labor cost
maintaining the present level of productivity».

Specialists of OKBM Afrikantov treat un-
certainty as the major problem of RPS-project
implementation. Personnel is to be explained
the tasks of the enterprise and united by the
common goal. OKBM management got involved
into RPS process at the very start; each deputy di-
rector became responsible for an area of concern
and initiated activity in task forces. Alexander
Chaerov, Head, Department of RPS Development
at OKBM Afrikantoyv, says that 18 main projects
and 3 supplementary projects were implemented
last year. Three of them were production projects,
others concerned business process, documenta-
tion, agreements and quality assessment. The
accumulated profit drawn from the projects im-
plementation amounted to 137 million rubles;
besides, the process duration reduced 20 to
30 percent.

Kovrov Mechanical Plant is the company
which is most experienced in RPS. The use of
RPS helped reduce the time of gas centrifuge
manufacture from 500 to 189 days. RPS tools
were used to organize the operations efficiently
and to utilize the premises effectively. The overall
centrifuge production including assembly is ef-
fected in the same building. The effectiveness
of these solutions were fully realized when the
output halved while the production cost remained
the same.

RPS IN OPERATION

Scaling Effect

Some RPS projects were launched at con-
struction sites several years ago. Now the task is
to organize a large-scale control system, a daily
targets system and to introduce a support chain.
A construction site is the most complicated target
for the production system. In a work shop a man
works at his machine-tool while the component
is moving; at a construction site people are mov-
ing constantly while the product is changing. But
this is not a reason to think that a conveyor is
possible in a plant and is impossible at a con-
struction site. RPS principles are the same in
the both environments.

«Four months ago we became responsible
for the anti-crisis management of Novovoronezh-
skaya NPP-2. Since that time we have managed
to introduce the «Final Planner» system, — says
Valery Limarenko, NIAEP-ASE General Director.
— Final planners are those who are engaged in
adjustment and commissioning. Now it is the
last year before the commissioning, and itis the
adjustment workers who set tasks for assem-
blers, while assemblers set tasks for builders,
suppliers and designers who make adjustments
in their drawings. This system is fine-tuned. At the
end of each day assignments are specified for
the next day. But weekly and monthly planning
also exists. A working day is not over if the daily
assignment is not fulfilled».

The engineering company will not limit itself
with the «Final Planner» system introduction. Ser-
gey Obozov, Director for RPS Development, is
confident that NIAEP will be able to implement a
project that later will be duplicated at all facilities
under construction.

Introduction of RPS at Novovoronezhskaya
NPP, a very difficult plant, is an ambitious task.
The goal is to reduce the construction time from
ten years to six years. Now four Russian NPPs are
engaged in the process: Kurskaya NPP-2, Novo-
voronezhskaya NPP, Leningradskaya NPP-2 and
Rostovskaya NPP-4. Plans have been made to
start introducing RPS at facilities abroad: Tainwan
NPP, Akkuyu NPP, Bushehr-2, Paks-2, Kudanku-
lam NPP and Ruppur NPP.

«Rosatom Production System does not solve
our problems; it helps understand and solve
them, — says Sergey Kirienko. — RPS tools and
technologies must be used in all processes within
the nuclear sector. After that the industry will be
able to achieve the strategic task of reducing the
production cost by 30 percent by 2017».

Polina STUPINA
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Cuctema yrnpaBJ1€eHNAd Ka4eCTBOM

B 06beanHeHHon KomnaHuu AO «HUNAIT» —

3A0 «ACIO»

C.A. CTPENIbLOB,

B.10. CMEJIOB,

MocCKOBCKOeE npeACTaBUTeNIbCTBO
AO <HUAIM»

«Bce JoCTUKeHUs yesloBeYeCcTBa MUMeIoT
LeHHOCTb IULLb B TOH CTENEHH,

B KOTOPO# OHM COXPAHSIIOT U yy4LlwaloT
KayecTBO KU3HN»

Yapnb3 JiuHaGepr — neTyuK,
nepBbIM NnepesieTeBLUIUN
yepe3 ATNaHTU4ECKUIA OKeaH

UcTopunyecku cnoxunucb BbiCOKMe Tpe6o-
BaHUSA K KauyecTBY 06 bEKTOB aTOMHOM 3Hep-
retuku. Umeetcsa Hemano npumepoB Toro,
KaKue 4ype3Bbl4aiHble CUTyaLuu, CBA3aHHbIe
C aTOMHOW OTpac/blo, MOryT BO3HUKHYTb. Mo-
cnepcTBUS MHOTUX U3 HUX 10 CUX NMOP He/b3S
OLEeHUTb B NoJIHOW Mepe. UMEeHHO noaTtomy
Ka4yeCcTBO B Halle#l oTpac/iiu 3aHMMaeT OJHO U3
rNaBHbIX MECT, @ N0 CYTU CIYKUT CHHOHUMOM
U 06a3aTeNbHOM COCTaBAAOWEN BCEro, 4To
MMeeT XOTb KaKoe-TO OTHOLLUEHUE K AefiTeNb-
HOCTU 06beaguHEHHON KomnaHuu AO <HUAIM»
- 3A0 «ACI».

CyuiecTBytoLlas cMCTeMa yrnpaB/eHns Kadve-
ctBoM B AO «HMA3M» n 3A0 «AC3» GepéT cBoé
Ha4vano ¢ BHeApPeHUs U cepTudUKaLMK CUCTEM
MEHeIXMeHTa KayecTBa 06enx KOMNaHWi B
2003 roay.

O6uiee popmmrpoBaHue 1 pa3BUTHE ynpaBs-
JIeHWNs KayecTBa YCIOBHO MOXHO pa3aennTb Ha
cnegytouime atansbl:

e Hal aTane KayecTBo He 6blNo onpeaensto-
WMM haKTOpPOM, BaXKHO 6blI0 Hann4mMe camoro
TOBapa 1 ero COOTBETCTBME Ha3BaHMI0. XOTS No-
cnefHee TaKXe MOrno 6blTb He 0693aTeNbHbIM
ycnosuem. ITOT 3Tan YC/I0BHO MOXKHO onucatb
C/10BaMM «xo4ellb — 6epu, He Xo4eLlb — He 6epu»;

e Ha |l atane notpebuTtenu crtanu 6onee
n3bupartenbHbIMK, 4TO MPUBENIO K MOSIBIAEHUIO
crneunduKaL i, TEXHUYECKUX YCIIOBUIM UIU UHBIX
aHaNoroB TaKWX AOKYMEHTOB, COAEPHKaLLMX YET-
Kne TpeboBaHMa K CBOWCTBAM NpoAyKLUKU. ITO
B CBOIO 04epeb MPMBENO K TOMY, YTO Ka4yecTBO
NOATBEPHAANO0Ch, @ 3a4acTyto M o6ecneynBanochb
KOHTponeM. ITOT 3Tan flydLwe BCero onucbiBaeTcs
CNoOBaMMW «Ka4yecTBO rapaHTMpOBaHO (CTOMPO-
LLEeHTHbIM) KOHTPOSIEM»;

e |ll aTan Havyan cBoé popmupoBaHME B
nepeon Tpetn XX BeKa 6narogapsi pabotam
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Y. lWyxapTta. PaccBeT aTtoro atana npexje sce-
ro CBfA3aH C ANOHWEN U UMEHaMU TaKuX rypy B
0651acTu KayectBa, KaK 3. leMuHr u K. Ixy-
paH. Ha aTom aTane Ka4yecTBO — He TOIbKO U He
CTOJIbKO CBOWCTBO KOHEYHOIO MPOAYKTa, CKOIbKO
pe3ynbTaT UK aaxe No6oYHbIN 3QPEKT CUCTEMBI,
co3jalollen aToT NPoAyKT. [leBn3 atoro atana:
«HernpepbIBHOE COBEPLUEHCTBOBaHWE BCEX acnek-
TOB AeATeNbHOCTU GU3Hecan.

[loHATHE «KayecTBO» BCeOOGBLEMIIOLLE M
TpyaHo noaaaétcs onpeaeneHuto. B punocodpun
nonb3ytoTcs onpeaenexHunem lerens, cornacHo
KOTOPOMY «Ka4yeCTBO — 3TO O6bEKTUBHO Cyllle-
CTBYlOLLAs COBOKYMHOCTb CBOMCTB U XapaKTepu-
CTUK M3AeNus, KoTopas onpenenseT uagenme Kak
TaKoBOE M OTIMYaeT ero ot apyroro». LLnpoko
npumeHsieTcs onpegenexue, gaHHoe B 1ISO 9000.
30ecb «<KayecTBO — CTeNEHb, C KOTOPOW COBOKYI-
HOCTb COOCTBEHHbIX XapaKTEPUCTUK BbINOHAET
NoTPEBHOCTH UK OXKUAAHUS, KOTOPbIE YCTAHOB-
NeHbl, 06bIYHO NpeanosiaraTcs UK SBASIOTCS
ob6s3aTeNnbHbIMWy. Y. LyxapT roBopwuT, 410 «...
KOHLENUMA Ka4yecTBa HEKOTOPOM BELIU O3HA-
YyaeT nocnefoBaTelbHOCTb BOCMPUHUMAEMBbIX
COCTaBASIOLWMX, CBA3AHHbIX C NpeaBapuUTENbHO
06yMaHHbIM UM 3aaHHbLIM HabopoMm onepa-
umi». CornacHo Y. LLyxapTy umetotcs Tpu Tmna
KayecTBa:

e TUN 1 — TO, YTO «XxapaKTePU3YET BELLb camy
no ce6e, HE3aBMCMMO OT BCEX APYrUX BELLEN U
BOJIY U MHTEPECOB YeN0BEKA;

e TUM 2 — TO, YTO «XapaKTepKU3yeT Belllb A B ee
OTHOLWIEHMM K Apyron Belm b KaK yactv uenoro,
He3aBWCKMMO OT BO/IM U MHTEPECOB YENOBEKaY;

e TN 3 — TO, 4YTO «AENAET BELLb KENAEMOWN
CO CTOPOHbI OAHOr0 MK 60nee NeEPCOH».

Mo cyTi, KaxAabliM TUN HaNpPsSMylo CBSA3aH C
COOTBETCTBYIOLLMM 3TANOM pa3BUTUS yNpaBieH s
KayecTBOM.

OaHUM M3 Hanbonee pacnpocTpaHeHHbIX
NoAxoJ0B K ynpaB/IEHUIO KAYECTBOM Ha Ceroj-
HSAWHWIA OEHb CNYXXWUT CUCTEMA MEHEMKMEHTa
KayectBa (CMK), cootBeTcTBYIOLasa TpeboBa-
HUAM cTaHgapTa ISO 9001. CtaHAapT COAEPKUT
MWHWMabHble TPEGOBAHMSA K CUCTEME YyNpaB-
NIeHWs opraHusauuen, 10 ecTb, ob6ecneyeHunio
KayecTBa CUCTEMbI ynpaBfieHus. Hapsay co
MHOTMMU MEXAYHaPOAHbIMU M OTEYECTBEHHbLIMU
komnanuamu AO «HUAIIM» n Tpynna KomnaHum
(3A0 «AC3», mockoBckui dunnnan AO «<HUAIMM»
M MOCKOBCKoe npegctaButenbctBo AO «HUA-
3l») BHegpunu n ceptuduumposanm CMK. Op-

raHbl no ceptuduraumum TUV SUD Management
Service 1 Bureau Veritas Certification Bbiganu
cepTuduKatbl noarsepxaeHns CMK komnaHun
Tpe6oBaHusaM ctaHaapTa ISO 9001 «Cucrtembl
MeHemKMeHTa KavyecTBa. TpeboBaHus». Hanum-
yune cepTuduumnposaHHon CMK B aBTOPUTETHOM
MeXAyHapoaHOM opraHe no cepTuduKaLum Tpe-
6yeTcs AN KOHKYPEHTHOro yyacTus B peasnu-
3auMu MexayHapoaHbix NpoekToB. Ho 1 aTtoro
HefocTaTo4yHO. CerogHs B HalMX KOMNaHMUAX
BHeApPEHbI U cepTuduumnpoBaHbl CucTemMa KO-
NIOTMYECKOr0 MEHEMKMEHTA Ha COOTBETCTBME
Tpeb6oBaHuam ISO 14001 n Cuctema meHea-
YXMeHTa OXpaHbl TPyAa U TEXHUKKM 6e30MacHOCTH
Ha cooTBeTcTBME TpeboBaHMaMm OHSAS 18001.
3TK cMUCTEMbI MO CYTH IOTMYECKKU JONOMHSAIOT M
passusatoT CMK. IMeHHO NO3TOMYy BCE OHU
06beanHEeHbl B €AUHYI0 CUCTEMY YnpaBieHus
— WHTErpMpoBaHHYyl0 CUCTEMY MEHeaXMeHTa
(MCM).

HecmoTps Ha T0, 4To CMK npeo6pa3unacb
B ICM, B €€ OCHOBE BCe TaK e fiexart BoceMb
NPUHLUMNOB MEHEMKMEHTA, onpeaenéHHble B
ISO 9000 «CucTtembl MEHEIKMEHTa KayecTBa.
OCHOBHbI€ NONOoXKEeHUs 1 cnoBapb». MNogpobHee ¢
HUMM MOMKHO O3HAKOMMUTCS B CTaHJapTe U cTaTbe
[5]. Mbl paccMOTPUM KX KpaTKO:

1. OpueHTaumMsa Ha noTpeourens. bes
notpebutens HeT 6GU3HecCa, Tak Kak OH eAuH-
CTBEHHbIW, KTO FOTOB MAaTuTb HaM 3a pe3ynbraT
Hawero Tpyaa.

Ho Hago BuaeTb B uncne notpebutenen He
TOMIbKO TeX, KTO nnaTtuT HaMm AeHbru. Cnepyet
NMOMHWTb M O TEX, KTO CTaHEeT noTpebutenem pe-
3yNbTaToB QYHKLMOHWPOBAHMSA MPOEKTUPYEMbIX
1 COOpYyKaeMbIX HaMK 0GBEKTOB, O TeX, KTO ByaeT
HUTb PSAOM C HUMM, 06 OKpYKatoLen cpeae v o
TeX, KTO CErOAHs eLle He poauncs.

2. JinaepcTBO pyKoBoauTens. Bcem scHo,
4yTo 6€3 cornacus v MHMLMATUBbI CO CTOPOHbI
BbICLUErO0 PYKOBOACTBA M 3aMHTEPECOBaHHOCTH
nepBoro nvua nobble Ha4YNHAHUS, HOCSLLME CU-
CTEMHbIN xapaKTep, 06peyeHbl Ha nposarn.

MpuHUMNManbHOE OTNMYMe nuaepa oT Ha-
YyasbHMKa B TOM, YTO Ha4yasJbHMKa Ha3Havalor,
a nupepa Henb3s Ha3Ha4YuTb, UM MOXKHO TONIbKO
cTaTtb 6yAy4u NPU3HAHHBIM KOMNIEKTUBOM M OCO3-
HaHHO NPUHATL Ha cebs OTBETCTBEHHOCTb. Jlnaep
He UCNob3yeT CUy CBOEW BNacTu, BNacTb emMy
NMPOCTO He HYXHa.




Nlnpepamu fonKHbl 6bITh HE TOMILKO NEPBbIe
nvua. Kaxabii cOTpYAHMK JOMKEH BbITb FOTOBbIM
B35Tb Ha ceb6s nuaepckue GyHKunn. N ato He
BeleT K 6ecYUCEHHbIM KOHONUKTaM, @ Hao60poT
— TONbKO YKpPEenaseT opraHM3auuio, NoBbIiWaeT
YPOBEHb JOBEPUS U B3aUMOMOHUMaHMS.

3. BoB1Ie4EeHHOCTb PAGOTHHUKOB. CeroHs
NS pelleHns KOMMNIEKCHbIX 3aAaY, HanpaBeH-
HbIX Ha YAOB/IETBOPEHME NOTPEBUTENEN, HYXKHO
MHOTO CreLnanmMcToB PasnnyHbIX HanpaBaeHUN.
Bce aTv noanM A0MKHbI CTaTb €AUHbIM LEeNbiM,
0AHOM KOMaHJ0i1. BoBne4yEéHHbIE 1 MOHUMaIOLLME
LLEHHOCTb CBOErO0 TPyAa COTPYAHWKM BCerga pa-
60TatoT B pa3dbl IQDEKTUBHEE TEX, KTO BbIHYKAEH
[lenatb 3TO NOCTOJIbKY NMOCKObKY.

4. MpouyeccHbIM NOAXOA. TONbLKO npa-
BWNbHbIVA NPOLECC AAET XenaeMblil pe3ynbrart.
CoBepLeHHbIM 1 aBCONOTHO BEPHbLIM caenaTb
npoLecc HeBO3MOXHO. Ho 370 BOBCe He 3Ha-
4WT, 4TO K ITOMY He Hado cTpeMuTbes. K Tomy
e Lenn npouecca Bce BpemMs MeHSTCH, Tak
KaK MEeHS0TCS NOTPEBGHOCTU HALLMX KITUEHTOB,
Mbl CTAHOBMMCSl YMHeEE (XO4eTCs Ha 3TO Haje-
ATbCS), BCe 60nblie 1 60/blle 3Haem O HaleMm
NpOoAYyKTe, 0 NpoLecce ero co3aaHus. B nio6on
opraHu3aumu, B TOM YUC/E W Hallen, BENuKoe
MHOXECTBO NpoLLeccoB. Mx cneayeT BbIABUTb.
[anee Hago onucaTb UX TEKyllee COCTosiHWE
«KaK eCTb celyac», YeCTHO M He NpUyKpawu-
Basi peanbHOCTb. MHa4ye Mbl 06MaHeM cebs. Ho
onucaTtb BCe NPoLecchl 04eHb CNOXKHO. [oToMy
Nyyle Ha4yaTb C cCaMblX 3HAYUMbIX ANS HALWKX NO-
TpebuTenen, ¢ Tex, 3a pe3ynbTaTbl KOTOPbIX HAM
roToB NnaTUTb 3aKasyukK. [lanee Hago onpeje-
NUTb BNafenblia KaXxaoro npouecca. Y Kaxaoro
npovecca JOMKEH ObITb BbIX0OA — NOTpebuTeNnb 1
ero TpeboBaHu1s K Ka4eCTBY M, COOTBETCTBEHHO,
BXO[, OT NOCTaBLWMKOB. O4eHb BaXHO NpaBub-
HO onpeaenuTb KpUTepmm ahOEKTUBHOCTHU NPO-
LLeCCOB M MX METPOJSIOrMYecKn obecnevyeHHble
n3mepuTenun. ECTecTBEHHO, 4TO npouecc Hago
onucaTb. Jlydlle Bcero ero onucbiBatb B BUAe
anropuTma unun 610K-cxembl. Takon cnocob nme-
€T OrpPOMHOE KOMMYEeCTBO MIOCOB U, Npexae
BCEro, T0, YTO npoLlecc Bu3dyanuaupyetcs. Janee
HayMHaeTcs npouecc aHanusa npouecca Ha
COOTBETCTBME OMUCAHMIO (415 3TOr0 NPOBOASAT
BHYTPEHHWE ayanThl). ATOT aHanu3 bygeT AInTbes
[10 Tex nop, NoKa cyLecTByeT cam npouecc. Mo
pesynbTaTam aHann3a KoppeKTupyeTtca nn6o
ero onucaHue, nn6o cam npoLiecc.

5. CUCTEeMHbIN NOAXOA K MeHeXMeH-
Ty. MOXHO BbISIBUTb, ONUcaTb U paboTaTb Haj
COBEepLIEHCTBOBaAHWEM OAHOMO Npouecca, ABYX.
Ho nx mHoro. Bce aTv npouecchl A0MKHbl OblTb
yrnopsiAoyeHbl U COHamnpaB/eHbl; HE MewWwaTb, a
rapMOHWYHO AOMONHATL APYT APYra Ans AOCTUKE-
HUA 06LEN KOHEYHOW LUenn — yaoBAETBOPEHNUS
noTpeéuTenen.

TaK)Xe BarKHO CUCTEMHO OLEeHUBaTb 3dh-
GEeKTMBHOCTb 6u3Heca B LienoM. N nokasartenu
3PHEKTUBHOCTM AOMHKHbI ObITb HE TONbKO PUHAH-
COBble, HO 1 YA0OBNETBOPEHHOCTL NOTPEGUTENEN,
3O PEKTUBHOCTb NPOLIECCOB U YI0BNETBOPEH-
HOCTb COTPYAHMKOB.

6. MocTrosinHOe yny4yweHue. MeHsaeTcH
MUP. N OH MeHsAeTCs NOCTOSHHO. 3TO Aenaer
HEN3BEXHbIMX U HallW NepemMeHbl, HaM Mpu-
X04MTCH BCE BpeMs coBeplueHcTBoBaTbCs. Ho
COBEPLIEHCTBOBATLCH MOXHO [BYMSA MyTAMMU:
YYUTbCH Y APYrUX UK BCE BPEMS IKCNEPUMEH-
TpoBaTthb. MepBbii NyTb XOPOLL, HO FOBOPUT O
TOM, 4TO KTO-TO ywen Bnepef. Ecnu 3to TaK, He
CTOMUT CTECHATLCH; HEe Tepss BPEMEHWU, CTOUT
HayaTb M3y4eHWe U ajanTaLuio YYXKOro onbiTa

Nnoja 0CO6EHHOCTHU Hallen KonaHuK. Ho ecnu Mol
BMnepeau, To M 3TO He AaeT nNpaBa paccnabnstb-
cs. CerofHs CTOUT Ha CeKyHAy 3a3HaTbCs, Kak
OKa3sblBaellbCs B YMcie AoroHswolwmx. Noromy
COBEPLIEHCTBOBATLCS MPUXOAUTCS BCE BPEMS.
M TYT NyTb TONbKO Yepe3 NOCTOSAHHbIE 3KCMEpPH-
MEHTbI U U3YyYEHWE NMPOLECCOB KOMMaHUKU. 3TO
No3BOJIAET YCMELWHO CNPaBAsTbCa ¢ Npobiemamu,
fenatb paboTy 6bICTpee, Ka4yecTBO Bbile, Mo-
Tpebutenen noeBonbHee. UMEHHO HeNpepbIBHOE
COBEpPLIEHCTBOBAHME BCEX ACMNEKTOB AesiTellb-
HOCTW OpraHM3auuun JOMKHO CTaTb MOCTOSTHHON
M HEM3MEHHOMW LIeNblo BCEN OpraH13aLnu.

7. NMpuHATHEe pelleHUH, OCHOBaHHOe
Ha ¢akrax. Onatb Bpoae Bce o4eBUAHO. Ha
YeM MOTYT OCHOBbIBATbCS HallW PELUEHMS, KaK
He Ha dakTax? OkasbiBaeTcs, PaKTbl dakTam
pPO3Hb. 1 B 3aBUCMMOCTH OT TOr0, KAKOBbI 3TH
camble GaKTbl, Hy>KHbl PELIEHUS U AENCTBUS Ha
pasHbIX YPOBHSX. YPOBEHb peLleHUs 3aBUCUT
OT COCTOSIHUS CUCTEM M XapaKTepa NMPUYNUH KX
Hey0BNEeTBOPUTENIbHOIO COCTOAHUS. Ans ava-
rHOCTUPOBaHMUS CTabUIbHOCTU CUCTEM UCMOb-
3yl0TCS CTAaTUCTUHECKME METO/bl yNpaBieHNUs
KayecTBOM. 3a 3TMM Ha3BaHMEM KpPOOTCH A0-
BOJIbHO-TaKM NPOCTble U YA06HbIE B UCMOJIb30-
BaHWWU UHCTPYMEHTbI.

8. B3auMoBbIrofHbl€ OTHOWEHUSA C No-
cTaBWMKaMM. [1poLeccbl NOCTaBLMKOB TaK
YK€ BaHbl, KaK 1M Hawn cob6CTBeHHble. OnbIT 1
3HaHWe nocTaBlMKa, yMeHMe paboTaTb C y4é-
TOM HaWwwux TpeboBaHUM U TPeBOBaHUM HaLWIKUX
KOHEeYHbIX noTpebuTenemn Kyaa LLeHHee MHUMBbIX
GUHaHCOBbLIX BbIr04 NpW BbiGOpe nocTaBLinKa
No HaMMEHbLLEN LeHe ANS KaXKAoro OTAEbHOMo
cnyyas. K Tomy ke Ham BaXKHO BCE BpeMsi MOMO-
raTb HalWWM NOCTaBLUMKaM COBEPLLEHCTBOBATb UX
[AEATEeNbHOCTb. ATO NONOXKMUTENBHO OTPA3UTCA Ha
YOOBNETBOPEHHOCTM HALLIMX KOHEYHbIX KITMEHTOB
1 YBEIMYUT Hally COBMECTHYIO Npubblib. Becem
BbIFr0AHEE, ECNIM K B3aMMOOTHOLLEHUAM C NOCTaB-
LMKaMu1 NOAXOAWNTb CUCTEMHO U BOCNIPUHUMATD
MX KaK YacTb Halwero 6usHeca.

[na peannsaunu Bcex BbllenepeynucneH-
HbIX MPUHLMMNOB B 06beAUHEHHOM KoMNaHun AO
«HUA3M» — 3A0 «AC3» co3aaH bnok ynpasneHus
KayecTBOM. IM pyKOBOAMT AMPEKTOP MO ynpas-
nexuto Kadyectsom AO «<HUAIMM» — npeactaBuTeNb
pykoBoacTBa lpynnbl Komnanui no MCM.

B 610K ynpaBfieHWsi Ka4yecTBOM BXOAWT
ynpaBfieHWe KayecTBa U CTaHfapTM3aLMK MO-
CKoBCKoro npegctasutensctsa AO «HUA3M»
(TeppuTOpUanbHO pacnofioxeHo B MockBe) U
ynpaBneHne KayecTBa v KOHTpons 6e30nacHoCTv
AO «HUA3MM» (TeppuTopUanbHO pacnosioxeHo B
HuxHem HoBropoae n MockBe). B ynpaBneHue
KayecTBa M cTaHgaptnsdauvmu MM AO «HUA3M»
BXOAAT 7 OTAENO0B: MHTErPUPOBAHHOW CUCTEMBbI
MeHeMKMEHTa; ayAUTOB M IKCMEPTU3bI; OTAENbI
obecneyeHnss KayecTBa NO MpoOeKTaMm; oTaen
KadectBa YKC 3A0O «AC3» Ha nnowaaKke TaHb-
BaHbcKkon AQC (KHP).

B ynpaBneHue KayecTBa M KOHTpons 6e3-
onacHocth AO «<HWA3MM» BxoadaT 4 otaena: ynpas-
NEHNSA Ka4eCTBOM; MHCMEKTOPOB KOHTpONS 6e3-
ONacHOCTU; OpraHn3auun KOHTPONS KavyecTBa;
TEXHUYECKOM MoadepKKu. TakKe B PyHKLMO-
HaNbHOM MOAYMHEHMU AMPEKTOPa MO KavyecTBy
HaxoAATca OTAenbl ynpaBneHUs KayecTBOM M
nmueHsunposarHung edunnmanos AO «HUAIM» Ha
nnouwagkax crposumxcs ASC.

Kak B AO «HWA3I», Tak u B [pynne Komna-
Hu, NCM gOKyMeHTMpOBaHa B COOTBETCTBUMU
¢ TpeboBaHWAMM CUCTEMHbIX CTaHAapToB. Ha
BepxHeM ypoBHe foKyMeHToB MCM HaxoadaTcs
nonutuka AO «<HWUA3I» B o6nactn Ka4vecTsa,
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3Kon0ruu, npodeccroHanbHonm 6e30nacHOCTH U
3[0p0BbS U NONWTUKA Pynnbl KomnaHui — 3A0
«ATOMCTPOMIKCNOPT», MOCKOBCKOro dununana AO
«HWA3IM» n MocKoBcKoro npeactasutensctea AO
«HWA3IMM» B 06n1acTh KavyecTBa, 0OXpaHbl OKpYXKa-
loLLen cpebl, NPoPEeCcCMoHanbHOro 3J0P0BbA U
6e30MacHOCTU. TN IOKYMEHTbLI ONpeaensioT oc-
HoBOMoNarawuwue NpMHUMUNbI U GyHKuMmM MCM.

ExxerogHo B 06beAMHEHHOM KOMMNaHWK Ha
OCHOBaHMWM NPOBEAEHHOIO aHann3a GyHKLMO-
HUMpoBaHusa MCM 3a npolueawni KaneHaapHbI
roj onpegensoTcs Lenu B o6nactv KavecTsa,
3KONOrMun, NnpodeccmoHanbHon 6e30MacHOCTH
1 300poBbs. CTeENEHb AOCTUKEHNUS ITUX LEeNnen
CNYXWUT OHMM UX NOKa3aTenen apbeKTMBHOCTH
NCM.

B AO «<HMWA3M» pgencTBytoT «PyKOBOACTBO
no KayecTBy», «PyKoBOACTBO MO CUCTEME IKO-
NOTMYECKOro MeHeKMeHTa», «PyKoBOACTBO MO
cuctemMe 6e3onacHocTu Tpydar. B [pynne Kom-
naHWi aHanorMyHble PyKoBOACTBa 06 beAUHEHDI
B «PyKOBOACTBO MO MHTErPUPOBAHHOM CUCTEME
MeHeKMeHTa». TaKXKe Ha BEPXHEM YPOBHE A0-
KymeHToB MICM HaxoaaTcsa «OnmMcaHus nporpaMmm
obecrnevyeHuss KavyectBa». Ha gaHHbIh MOMEHT
o6beanHéHHon Komnanunen AO «HUAIM» — 3A0
«AC3» B 06LEN CNOXKHOCTK pa3paboTaHo 6onee
50 nporpamm obecrneyeHuss KayecTsa.

B cTpyKTypy AokymeHToB MCM BXxoasT npo-
Lieaypbl ynpaBneHusl, pernameHTbl, CTaHAapTbl
opraHuM3aumu, UHCTPYKLUKU, MNONOXKEHMS, NONO-
EHUS O CTPYKTYPHbIX NOAPa3AeNeHNUsIX, JOK-
HOCTHbIE MHCTPYKLMKU, METOLNYECKME MHCTPYKLIMK
1 peKOMeHAaalL MK, pa3pabaTbiBaeMble N0 Mepe
Heo6Xx0AMMOCTH. Bce 3T JOKYMEHTbI AOMOHAIOT
PYKOBOACTBaA M HamnpaBieHbl Ha peann3auuio
NONIUTUK.

NMomnmo cncteMHbIx cTaHaapToB 1ISO 9001,
ISO 14001 1 OHSAS 18001 NCM pernameHTu-
pyeTtcsi Hopmamu MexayHapoaHOro areHTcTea no
aTOMHOW 3HEpPreTMKe 1 HopMaTUBHbLIMUK NpPaBo-
BbiMK akTamu (HIA) Poccuiickon depepaumn.
B ux uncno Bxogat 50-C-QA (pes.1) Csoj no-
NOXEHWUM No 6€30MacHOCTN aTOMHbIX 3/1EKTPO-
cTaHuui: O6ecneyeHune kavectsa Ha AJC; 50-SG-
QA1+11 (PykoBoacTBa no 6e3onacHocTtu); 50-C/
SG-Q CBopa nonoxeHui: 06ecnevyeHre KayecTB
ans 6e30MacHOCTU aTOMHbIX 3/1EKTPOCTaHLUM
M ApYrux saepHbix yctaHoBoK; Q1+Q14 PyKo-
BoAcCTBa no 6e3onacHocTH; GS-R-3 TpeboBaHua
no 6e3onacHocTn. CucteMbl ynpaBneHus ans
YCTaHOBOK U aeatenbHocTH; GS-G-3.1 PykoBoa-
cTBO Nno 6e3onacHoOCTU. [pUMEHEHNE CUCTEMBI
yrnpaBneHus 4as YCTaHOBOK M 4S9 AeATeNbHO-
ct1; GS-G-3.5 PykoBoacTBO No 6€30MacHOCTM.
CucteMbl ynpaBneHns ans saepHbIX yCTaHOBOK.
N3 oTeyecTBeHHbIX HINA ocHoBOMonarawowmmm
asnatoTca PeaepanbHbii 3aKoH oT 21.11.1995
N2170-d3 «06 ncnonb3oBaHWM aTOMHOW 3HEP-
rmn» 1 HM-090-11 depepanbHble HOPMbI U
npasuna B 061acT¥ UCNONb30BaHWA aTOMHOWM
3Heprum «TpeboBaHMA K NporpamMmmam obecne-
YeHus KayecTBa A/159 O6bEKTOB MCMONIb30BaHNUS
aTOMHOW 3HEeprum».

OueHKa cooTBeTCTBMS TpeboBaHUSAM CU-
CTEMHbIX CTAaHAAPTOB NPOBOAMTCS B XO4€ BHeLU-
Hero cepTudMKaLMoHHOro ayauTa. NMposoaunTca
TaKasi NpoBepKa BHELWHUMW ayaMTOpaMu, KOTo-
pble 3HAIOT He TOIbKO TPe60oBaHUA CUCTEMHbIX
CTaHAapTOB, HO M OCOGEHHOCTH OTPAC/IU, B KO-
TOpo GYHKUMOHUPYET opraHusauns. Ceptuou-
KaLMOHHbIV ayanT NPOBOAWTCS COrNacHO naaHy
ayauTa. Mo pesynbtatam ayauTa NnpuHUMaeTcs
nm60o oTpuuaTeNbHOE (OTKas B Bblgaye cepTu-
dHKaTa COOTBETCTBMSA) INGO MNONOKUTENbHOE
(Bblagava cepTudurKaTa COOTBETCTBUSA) pelleHue.
CepTuduKaTbl COOTBETCTBUS TPEGOBAHUSAM CH-
CTEMHbIX CTaHAApPTOB Bbl4alOTCs CPOKOM Ha
Tpu roga. ExxerogHo opraH no ceptuduKaLmnm
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NpPoBOAMT HabnaaTeNbHbIN UAX MHCNEKLM-
OHHBbIV ayauT Ansl Toro, YTo6bl Yy10CTOBEPUTHLCS
B TOM, YTO CMCTEMA HaAnexawmm obpasom
PYHKLMOHUPYET, paHee BbIIBIEHHbIE HECOOT-
BETCTBMS YCTPAHEHbI, a TAKKE UMEITCA peasb-
Hble pe3ynbTaTbl, AEMOHCTPUPYIOLLNE Pe3ySib-
TaTUBHOCTb CUMCTEM MeHeMmeHTa. B cnyyae
HeHagnexallero GyHKLUMOHUPOBAHUSA CUCTEM
MEHEeIKMEeHTa OpraH no cepTuduKaumm MoxeT
NPUOCTaHOBUTb AeNCTBUE CEPTUDUKATOB UK
BOBCE 0TO3BaTb MX.

B uensax o6ecneyvyeHuns BbIMNONHEHUS Tpe-
60BaHUI pernameHTUPYOWKUX OJOKYMEHTOB B
061acT aTOMHOM MPOMBILLJIEHHOCTH, a TaKXe
BbINOJIHEHUS KOHTPAKTHbIX 0683aTENbCTB NpPU
NPOEKTUPOBAHMMU U coopyKeHUn AQC B paMKax
MCM ocyliectBnseTca AeaTenbHOCTb MO crneay-
IOLLMM HanpaBieHUsaM:

1) pa3paboTKa 1 cornacoBaHue ¢ 3aKasyu-
KaMu cTaTer U NPUIOXKEHUN MO MEHEMKMEHTY
KayecTBa 151 BKIIOYEHMS UX B KOHTPaKTbl/O0-
roBopbl Ha coopyxeHue AIC;

2) pa3paboTtKka u cornacoBaHue MOK;

3) oueHKa CMK noteHuMnanbHbIX MOCTaBLLM-
KOB M MX MNNaHOBbIE ayauThl;

4) pa3paboTKa 1 KOHTPOb TpebGOBaHUM No
MEHEeOXXMEHTY Ka4yecTBa Ha BCex aTanax pabor
npu coopyxenun A3C;

5) opraH13auus v ocyLlecTBleHWe Hag3opa
3a Ka4yecTBOM NMpu U3roToBNEHUN 060PYA0BAHUSA
W ero NpMeMKa Ha 3aBOfe-U3roToBUTENE;

6) MEHEXKMEHT KayecTBa Npu NpoBeAeHUN
MOHTaKHbIX, MYCKOHaNago4HbIx paboT 1 BBOAE
B aKcnnyaTtauuio ASC;

7) ynpaBfeHWe HeCOOTBETCTBUSIMU, Opra-
HU3aLNS U NPOBEEHNE KOPPEKTUPYIOLINX Me-
pPOnNpUATUN.

B 06beanHEHHON KoMnaHum AO «HUAIM» —
3A0 «AC3I» NpoBOAATCS BHYTPEHHWE ayauTbl AN
nosly4eHust 06 bEKTUBHbIX CBUAETENLCTB BbINOJI-
HeHust Tpe6oBaHUM, ONpeaeNEHHbIX B JOKYMEH-
Tauun MCM 1 cucTeMHbIX CTaHAapTax.

[nsi OLLEHKM NOTEHLMANbHbIX MOCTaBLMKOB B
pamkax NCM npeaycMoTpeHo NpoBeaeHMe oLie-
HOYHbIX ayaMTOB KayecTBa. B xoae ux nposege-
HUS onpeaenseTcs ypoBeHb 3PENOCTU CUCTEMbI
yNpaBAeHUs HalUX BO3MOXHbIX MapTHEPOB, X
NPOV3BOACTBEHHbIE BO3MOXHOCTU, KBanubuKa-
LLMS U KOMMNETEHTHOCTb NepcoHana. ns oueHKu
X0[a peanu3aumnmn KOHTPaKTHbIX 0683aTeNbCTB U
nporpamMm obecnevyeHns KayecTsa NpPoBOAATCA
nnaHoBble ayanTbl. OHM MPOBOASTCS B COOTBET-
CTBWM C TPEHOBAHNSA KOHTPAKTOB,/OrOBOPOB (B T.
4. M 0693aTeNlbHOro NpUNoXKeHma «MeHempKMeHT
KayecTBar), NnporpaMm obecrneyeHns KavyecTea
M onpenenéHHbIX B KOHTPaKTe,/AOroBope JOKy-
MeHToB MATATO.

[pu peanu3aunm KOHTPAKTHbLIX/A0rOBOPHbIX
0653aTeNbCTB paboThl BbIMNOJHAKTCA B COOT-
BETCTBUU C AnddepeHLMPOBaHHbIM NOAXOA0M
K ynpaBfeHuio ka4yectBom. CornacHo emy ane-
MEHTbI aTOMHOM SHEPreTUKM NoApa3AensioTcs Ha
Knaccbl 6e30MacHOCTH U KaTeropmmn obecnevyeHums
KauyecTBa. Knacc 6esonacHocTv onpegensietcs le-
HepasbHbIM MPOEKTUPOBLLMKOM B COOTBETCTBUM
¢ ONb88/97. Kateropusi o6ecneyeHnsa KayectTsa
onpeaensieTcs [eHepanbHbIM NPOEKTUPOBLLMKOM
cornacHo Tpe6oBaHMAM KOHTPaKTOB,/A0roBOPOB
c yyeToMm ny6nukauuin MATATI. B HacToslee
BpeMS KaTeropuu obecnevyeHns KayectBa He
NPUMEHSOTCA Npu coopykeHnn ASC Ha Teppu-
Topun PO.

CornacHo nocTaHOBMIEHUIO MpPaBUTENbCTBA
Poccuitckon denepaumm N2982 ot 1 nexkabps
2009 roga «O6 yTBEPXK/AEHUM €OUHOro nepey-
HSI NPOAYKLIMKM, NoASIexKallen cepTuduKkaumu, n
€AUHOro nepeyHs NPoayKLUuUK, NoATBEPHKAEHNE
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COOTBETCTBUS KOTOPOK OcyLLlecTBAseTcs B dopme
NPUHATUS AeKnapaunM 0 COOTBETCTBMU» 060-
pyaoBaHve, U3AEeNUs U TEXHONOTMK ANs aaep-
HbIX YCTAHOBOK, pagnaLOHHbIX UCTOYHUKOB U
NyHKTOB XpaHeHWsa nognexar obs3aTenbHom
cepTudMKaLmm COOTBETCTBUS.

Ona o6opyaoBaHua v paboT, BarKHbIX AN1s
6e30nacHOCTH, pa3pabaTbiBaloTCs NaaHbl Ka-
yecTBa, MO KOTOPbIM OCYLLECTBASIOTCA HaaA30p
M MHCNeKuus. Jns ocylwecTBneHus Haa3opa
Ha3Ha4yaeTcs ynoNHOMOYEHHas opraHu3auus,
KoTopas NpeactaBaseT UHTepechl reHNnoapsaa-
YMKa MK 3aKal34ynKa 1 JEeNCTBYET OT UX UMEHM.
[lo Hayana NpoM3BOACTBA NPOBOAMTCSA UHCMEK-
LMSA No NpoBepKe rOTOBHOCTU NPeanpuUaTUs.
Takasa nHCcneKumMsa 3aBepliaeTcs CoBelaHueM
nepeg 3anycKkom Npou3BOACTBA, Ha KOTOPOM
NPUCYTCTBYIOT NpeCTaBUTENN 3aKa34nKa, reH-
noapsia4MKa 1 ynonHOMOYEHHOM OpraHn3aLuu.
MonoxutenbHoe pelieHune, gatoliee NpaBo Ha-
4yaTb NPOMU3BOACTBO, GUKCUPYETCA B NPOTOKONE
coBellaHus u B «[lnaHe KavyecTtBar. B «[naHe
KayecTBa» ONnpeaensitoTcs KOHTPONbHbIE TOYKK
CO6bITUM, O HACTYMIEHUM KOTOPbIX NOCTaBLUKK B
oduLmManbHOM NopsaKe 3aBeoMO YBEAOMASET
3auHTEepPeCOBaHHbIE OpPraHn3aunn. 3akasuuk,
reHnoApsAYMK U YNOJHOMOYEHHas opraHn3aums
NPOBOAAT MHCNEKLMU, O YEM 3aHOCHATCH COOT-
BETCTBYlOLWME 3anncu B «[naH Kayectsar. Exxe-
KBapTa/ibHO MNOCTaBLLMK NpefoCcTaBnseT ceeje-
HWS O BbISIBJIEHHbLIX HECOOTBETCTBMAX, MEPaX No
WX YCTPAHEHMIO U KOPPEKTUPYIOLLMX AERCTBUAX
Nno YCTPaHEHWIO MPUYUH UX BO3HUKHOBEHMUS.
Mo 3aBeplieHnio NpoM3BoOACTBa NPOBOAUTCSH
npuMéMoYHasa uHcnekums. NMpu cooTBEeTCTBUM
o6opynoBaHWs BceM TpeboBaHMAM 3aHOCATCS
3anucu B «[lnaH KayecTBa» U BblAaéTcs ya0CTO-
BepeHne NPUEMOYHON MHCNEKLMMN.

[eAaTenbHOCTb MO ynpaBieHUIo HECOOTBET-
CTBUSIMM TaKXKe OCHOBaHa Ha anddepeHumpo-
BaHHOM MoAxo4e, KOTOPbl OCHOBbLIBAETCS Ha
OTHOCUTENIbHOM Ba*KHOCTH BAUSHUS HECOOTBET-
CTBUIM NMPOAyKLMKN Ha 6e30MacHOCTb U HaJeX-
HOCTb.

YnpaBneHne HeCOOTBETCTBMAMM NpeaycMa-
TPUBAET BbIIB/IEHWE HECOOTBETCTBUI U UCKIIOYE-
HWe NonajaHus HeCOOTBETCTBYIOWEN NPOAYKLMK
notpeéutento NM60 BANAHUSA AAaHHOTO HECOOT-
BETCTBMS Ha Ka4yeCTBO KOHEYHOW NpPoAyKLUH.
YnpaBneHve HeCOOTBETCTBUSIMM OCYLLECTBASETCS
Ha OoCcHoBe anddepeHLMpPoBaHHOIo noaxosa B
3aBUCUMOCTU OT BJIUSIHUS HECOOTBETCTBUM Ha
6€e30nacHOCTb. B KayecTBe Mep No ynpasneHuio
HEeCOOTBETCTBYIOLLEN NPOAYKLIMEV NPeayCcMOoTpe-
Hbl TaKWE BapuWaHTbl, KaK Nepeaenka, PEMOHT,
NpYMEHEHWe No MHOMY HadHayveHwuto. Ho ecnu
HW OOMH U3 3TUX BapuaHTOB HE NMPUMEHUM, TO
NPoAyKLNs 6paKyeTcs.

Ho HefocTaTo4HO yCTPaHUTb CamMoO HEeCcooT-
BeTCTBME. BaxHO onpeaenuntb NepBONPUYUHbI
BO3HUKHOBEHWUS HECOOTBETCTBUIM U YCTPAHUTb WX.
Takoe fencTBMeE Ha3bIBAETCA KOPPEKTUPYIOWMUM.
HecooTBeTCTBUSA, a fiyyLle UX NPUYnHbI, abdek-
TUBHee onpeaensTb U YyCTPaHATb A0 BOSHUKHO-
BEHUS HECOOTBETCTBUW. Takne AENCTBUSA B CBOIO
oyepeab Ha3blBalOTCA Npeaynpexaatolmmu.

B pamkax NICM n B cooTBETCTBMU C TPebO-
BaHuaMKM MATAT3 cnegyeT ocylecTBATb Henpe-
PbIBHOE COBEPLIEHCTBOBAHME KaK AeATeNlbHOCTH
06beMHEHHOM KOMMNaHUK, TaK U HaLLKMX NOCTaB-
LMKOB. B 0CHOBE HEMPEPLIBHOMO COBEPLLEHCTBO-
BaHUA nexuT unkn Wyxapta-[emuHra.

Lmkn WyxapTta-[leMUHra COCTOUT U3 YeTbIpex
3TanoB: NnaHnpoBaHue (paboTbl, HanpaBneH-
HOM Ha o4yepefHble yayylleHns npoLecca uu
€ero 4acTtu), peanusaumsa (HaMe4yeHHoro niaHa),
NPOBEPKa U N3y4EHUE (TOro, YTO MOYHUSIOCh) U
U3MEHEHME (CNOXKMBLUENCS MPAKTUKK U MOpaaKa

peanu3aumu nnaHa). AToT LMK AOSIKEH BbiTh HE
pas30BbIM, @ NOCTOSAHHBLIM MPUMEHUTENBHO KO
BCEM MpoLeccam.

[naBHon uenbto UCM aBnseTcs NOCTOSHHO
pa3BMBalOLAACs U COBEPLLEHCTBYIOLAN cMcTeEMa.
[ns 3Toro Heo6xo0AMMO CUCTEMHO COBEPLLEH-
CTBOBATb BCE €€ 3/IeMEHTbl. ATO AO/IKHO CTaTb
0o6WnM NpaBuIOM 415 BCEX.

ExerogHo pykoBoACTBOM 06beAMHEHHOM
komnaHun AO «<HMA3M» — 3A0 «AC3» npoBo-
auTes aHanua dyHKumMoHupoBaHus NCM. Bxoa-
HbIMW J@aHHBLIMW A1 aHaNM3a CNy»KaT AaHHble O
PYHKLUMOHMpPOBaHNKN Bcex aneMeHToB MCM, a
TaKKe BbIBOAbI U NPEANOXKEHMS MO YyyLLEHHUIO.
BbixoaHbIMM AaHHBIMKW aHanu3da UCM cnyxart pe-
LLUEHNS MO COBEPLIEHCTBOBAHMIO BCEX aCNEKTOB
[eATENbHOCTU OpraHn3aumnu, Ux NiaHnpoBaHue,
a TaKe onpefeneHune TpebyeMbix pecypcoB Ans
UX peanunsauuun u gocTmxeHus uenen NCM.

TonbKo B opraHu3aumu, rge Bce npouecchl
GYHKLMOHUPYIOT CUCTEMHO U Haj/1exallumm o6-
pa3oM, BefETca cucteMHasn paboTa Haj WX He-
npepbIBHbIM COBEPLLEHCTBOBAHUEM, BO3MOXKHO
BHeApeHWe NPOEKTHOro ynpasneHus. Ho B ocHo-
BE M BO rnaBe Nto60oi opraHM3aunmn HaxoasTcs
0K, X JOBPOCOBECTHbLIN M OTBETCTBEHHbIN TPYA
BO 6/1ar0 BHYTPEHHUX U BHELLHUX NOTpebuTenen.
A 310 GOPMUPYETCH CUCTEMOM, B KOTOPOM HaXo-
[OATCA MoK, NOBEAEHWE KOTOPbLIX onpeaenseTcs
B 3aBWUCTU OT CUCTEMbI yNpaBfeHUs. Taknum 06-
pa3om, nosiyyaetcs, 4To abPeKTUBHOE QYHKLIU-
oHupoBaHue NCM — 310 ocHoBa 61arononyyuns
BCEW KOMMaHUKU U ee COTPYAHWUKOB.
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Quality management system of NIAEP — ASE

united company

S. A. STRELTSOV,
V. Y. SMELOV,
Moscow Representative Office NIAEP

«All the achievements of mankind have value
only to the extent that they preserve and
improve the quality of life»

Charles Lindberg - aviator, the first person to
make a solo transatlantic airplane flight

The quality management system currently
used by NIAEP and ASE has its origins in the
quality management systems implemented and
certified in the companies in 2003.

In general, the genesis and development
of quality management can be divided into the
following stages:

Stage I. Quality was not a determining fac-
tor. Availability of product and its compliance
with its denomination was most important. And
the latter was not indispensable. This stage can
be described by the phrase «take it or leave it».

Stage Il. Customers became more selective.
This led to emergence of standards, specifica-
tions or similar documents containing exact re-
quirements to product properties. As a result,
quality was confirmed and often inspected. This
stage is best described by the expression «quality
is guaranteed by (complete) control».

The formation of stage Il started in the first
third of the XX century stemming from the works
of W. Shewhart. The peak in the development of
this stage was associated with Japan and such
gurus in the domain of quality as E. Deming and J.
Juran. At this stage quality is not only and not so
much a property of any final product, but a result
or even a side effect of the system producing this
product. The motto of this stage is «continuous
improvement of all aspects of business activity».

The concept of quality is all-embracing and
difficult to define. In philosophy they use Hegel’'s
definition, according to which quality is an objec-
tively existing set of properties and characteristics
of a product, which determines the product as
such and makes it different from another prod-
uct. The definition given in ISO 9000 is widely
applied, according to which quality is a degree
to which a set of inherent characteristics fulfils
requirements or expectations, which are set,
ordinarily assumed or obligatory. W. Shewhart
wrote that the concept of quality of any object
is a sequence of perceived attributes related
to a set of operations previously considered or
determined. According to W. Shewhart there are
three types of quality:

- type 1 - that characterizes a thing in itself,
irrespective of all other things, desire or interest
of a person;

- type 2 - that characterizes a thing Ain its
relation to another thing B as to a part of a whole,
irrespective of desire or interest of a person;

- type 3 — that does a thing desirable for
one or more persons.

In fact, each type is directly related to a
corresponding stage of development of quality
management.

One of the most widespread approaches
to quality management nowadays is a quality
management system (QMS) which complies with
the requirements of ISO 9001. This standard
contains minimum requirements to a system
of organization administration, that is, to con-
trol system quality assurance. Along with many
international and domestic companies NIAEP
and the Group of Companies (ASE, NIAEP Mos-
cow branch and NIAEP Moscow representative
office) have implemented and certified a QMS.
TUV SUD Management Service and Bureau Veri-
tas Certification issued certificates that confirm
compliance of the QMS to the requirements of ISO
9001 standard «Quality Management Systems.
Requirements». An established QMS certified by
an authoritative international body is required for
competitive participation in execution of inter-
national projects. However, it is not enough. Our
companies have implemented and certified an
Environmental Management System according
to ISO 14001 and an Occupational Health and
Safety Management System according to OHSAS
18001. These systems logically supplement and
develop the QMS. Therefore, all of them were
united into a uniform control system — integrated
management system (IMS).

Though the QMS became IMS, the eight
principles of management defined in ISO 9000
«Quality management systems—Fundamentals
and vocabulary» are still used as the basics. For
more detail see the standard and the article [5].
Let us go through them briefly:

1. Customer Focus. Without a customer
there is no business, as only the customer is
ready to pay us for results of our work.

But customers are not only those who pay
us money. It is necessary to remember about
those who will become customer of the results
of functioning of the objects designed and con-
structed by us, about those who will live near
the objects, about environment and about those
who will be born.

2. Top Management Leadership. Itis clear to
everybody that without approval and initiative from
the top management or interest of the first person
all system undertakings are doomed to failure.

The fundamental difference between a leader
and a manager is that a manager is appointed
and a leader cannot be appointed. One can only
become a leader after he or she was recognized
as one by the team. Then he or she must con-
sciously assume responsibility. A leader does
not make use of his/her power, it is simply not
necessary.

Not only top managers must be leaders. Each
employee has to be ready to assume leader func-

tions. And it should not cause uncountable con-
flicts. On the contrary, it should only strengthen
organization, increase level of trust and mutual
understanding.

3. Involvement of Employees. Nowadays
solution of complex tasks aimed at satisfaction
of customers requires use of many experts in
various domains. All these people have to unite,
become a team. Employees who are involved and
understand the value of their work are always
many times more effective than those who simply
work according to their job description.

4. Process Approach. Only a correct pro-
cess yields desired result. It is impossible to
make a process perfect and absolutely cor-
rect. But it does not mean at all that it is not
necessary to strive for it. Besides the process
targets change all the time as do the needs
of our clients, we become cleverer (hopefully),
we know more and more about our product,
about the process of production. In any organi-
zation, including ours, there is a great variety of
processes. They should be revealed. Then it is
necessary to describe their current state «as of
now», honestly and without varnish. Otherwise,
we would delude ourselves. However, it is very
difficult to describe all processes. Therefore, it
is better to start with those most significant for
our customers, those the results of which the
Customer is ready to pay us for. Then it is neces-
sary to define the owner of each process. Each
process has to have its own output, customer
and requirements to quality, and, correspond-
ingly, input from suppliers. It is very important
to determine correctly the criteria of efficiency
of processes and metrological instruments.
Naturally, a process should be described, and
best of all in a form of algorithm or a flowchart.
This form has many advantages. First of all,
the process is visualized. Then analysis of the
process for compliance with the description is
started (internal audits). This analysis continues
during the whole life of the process. By results
of the analysis the process description or the
process itself is corrected.

5. System Approach to Management. One
process or two can be revealed, described and
improved. But there is a lot of them. All these pro-
cesses have to be put in good order, correlated,
not obstructing, but harmoniously supplement-
ing each other to achieve the common ultimate
goal — satisfaction of customers.

It is also important to systemically assess
business efficiency in general. And KPIs have to
include not only finance, but also satisfaction of
customers, efficiency of processes and satisfac-
tion of employees.

6. Continuous Improvement. The world
changes. And it changes constantly. It inevi-
tably makes us change ourselves; we have to
improve all the time. However, it is possible to
improve in two ways: learn from others or make
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own experiments. The first way is good, but
it shows that someone is better than you are. If
thisis s0, you should start learning without waste
of time or hesitation, and adapt experience of
others for the needs of your company. But, if we
ahead of others, it does not give us the right to
relax. Nowadays if you relax for a second you find
yourself among those catching up. Therefore, it
is necessary to improve all the time. And this is
possible only through continuous experimenting
and studying of company processes. This allows
coping successfully with problems, making work
faster, quality higher, and customers happier.
Continuous improvement of all aspects of activ-
ity of an organization must become a constant
and invariable target for all departments in the
organization.

7. Fact Based Decision Making. Again, it
seems that everything is obvious. What could
be a better basis for our decisions than facts?
However, there are facts and facts. Depending on
the nature of facts, necessary decisions and ac-
tions should be taken at different levels. Decision
level depends on the state of systems and the
character of the reasons for their unsatisfactory
state. Statistical methods of quality management
are used to diagnose stability of systems. They
are simple and convenient tools.

8. Mutually Beneficial Supplier Relation-
ship. Suppliers’ processes are as important as
our own. Experience and knowledge of a supplier,
ability to work taking into account our require-
ments and requirements of our end users are
much more valuable than supposed financial
benefits from a supplier with the smallest price
in each separate case. Besides, for us it is im-
portant to help our suppliers to improve their
work all the time. It produces a positive effect
on satisfaction of our end clients and increases
our joint profit. Using a systematic approach and
working with suppliers, as if they are a part of
our own business, is beneficial for everybody.

For the purpose of implementation of the
above-mentioned principles NIAEP — ASE estab-
lished the Quality Control Unit (QCU). The Quality
Director of NIAEP (management representative
of the Group of companies for ISM) is in charge
of the unit.

The QCU includes the quality and stand-
ardization management of the Moscow repre-
sentative office of NIAEP (located in Moscow)
and the Quality Management and Safety Control
Department of NIAEP (located in Nizhny Novgorod
and Moscow). The management of quality and
standardization of the MRO of NIAEP includes 7
departments: IMS; Audits and Inspection; Project
Quality Assurance; the Quality Department of ASE
Capital Projects Division on the site of Tian-Wang
Nuclear Power Plant (PRC).

The Quality Management and Safety Control
Department of NIAEP includes 4 departments:
Quality Management; Safety Control Inspectors;
Quality Control Organization; Technical Support.
Besides, the quality management and licensing
departments of the branches of NIAEP (on sites
of NPPs under construction) are under functional
control of the Quality Director.

Both in NIAEP, and in the Group of Compa-
nies, the IMS is documented in compliance with
system standards. At the top document level
of the IMS there are the policies of NIAEP for
quality, environmental protection, professional
safety and health, and the policies of the Group
of Companies — Atomstroyexport, the Moscow
branch of NIAEP and the Moscow representa-
tive office of NIAEP for quality, environmental
protection, professional health and safety. These
documents determine the fundamental principles
and functions of the IMS.
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Quality, environmental protection, profes-
sional safety and health targets are set annu-
ally based on analysis of IMS performance in
the previous calendar year. Attainment of these
targets is one of the IMS performance indexes.

NIAEP uses the following documents: Quality
Manual, Environment Protection Manual, Occu-
pational Safety Manual. The Group of Companies
uses similar manuals integrated into the IMS
Manual. Also at the top level of the IMS docu-
ments there are Quality Assurance Programs
Descriptions. By now NIAEP — ASE united com-
pany has developed over 50 quality assurance
programs.

The structure of the IMS documents includes
management procedures, regulations, organiza-
tion standards, instructions, provisions, struc-
tural division’s rules, job description, procedural
instructions and recommendations developed
when it is required. All these documents sup-
plement the manuals and are intended for im-
plementation of the policies.

Apart from ISO 9001, ISO 14001 and OHSAS
18001 system standards the IMS is regulated
by the norms of IAEA and laws and regulations
of the Russian Federation.

External certified audit is used for assess-
ment of conformance with the requirements of
system standards. In case of inadequate func-
tioning of management systems the certifying
body can suspend certificates or withdraw them
completely.

For the purpose of compliance with the re-
quirements of regulating documents and also
contractual obligations as for design and con-
struction of NPPs in the framework of IMS the
following activities are carried out:

1) development and approval by customers
of articles and appendixes regarding quality man-
agement to further include them in contracts/
agreements for construction of NPPs;

2) development and approval of Quality As-
surance Programs;

3) assessment and audits of potential sup-
pliers by the QMS;

4) development and control of quality man-
agement requirements at all stages of NPP con-
struction;

5) organization and implementation of quality
surveillance in production of equipment and its
acceptance at the manufacturer’s facility;

6) quality management during assembly,
commissioning and start-up of NPPs;

7) nonconformity management, organization
and execution of corrective actions.

NIAEP — ASE carries out internal audits to
get objective evidence of conformance to the
requirements defined in the IMS documentation
of and system standards.

For assessment of potential suppliers, the
IMS provides for quality assessment audits of
suppliers.

For equipment and works critical for safety,
quality plans are developed according to which
surveillance and inspection are carried out. An
authorized organization is appointed for surveil-
lance. The organization represents interests of
the general contractor or customer and acts on
their behalf. Once per quarter a supplier pro-
vides information on revealed nonconformances,
measures for their elimination and corrective
actions for elimination of their root causes. Upon
completion of a production trial an acceptance
inspection is carried out. In case of compliance
of equipment with all requirements correspond-
ing records are made in the Quality Plan and
an acceptance inspection certificate is issued.

Nonconformance management provides for
detection of nonconformances and prevention

of delivery of nonconforming products to the
customer or effect of such nonconformance on
the quality of end products. Nonconformance
management is carried out on the basis of the
differentiated approach depending on the effect
of nonconformances on safety. Nonconforming
products management includes rework, repair,
use for new purpose. If none of these options is
applicable, products are scrapped.

However, it is not enough to eliminate non-
conformances. It is critical to determine root
causes of nonconformances and eliminate them.
Such actions are called corrective. Nonconform-
ances and better still their root causes are de-
termined more effectively before emergence
of nonconformances. Such actions are called
preventive.

According to the IMS and IAEA requirements
continuous improvement of the united company
and our suppliers should be carried out. The
Shewhart-Deming cycle is used as the basis for
continuous improvement.

The Shewhart-Deming cycle consists of four
stages: plan (work intended to further improve
a process or its part), do (work planned), check
(results) and act (may include change of estab-
lished practices and plan implementation order).
This cycle must not be used just once, but must
be applied for all processes.

Implementation of project management is
possible only in organizations, where all pro-
cesses function systemically and properly and
continuous improvement is systematically per-
formed. Nevertheless, at the basis and at the top
of any organization are employees with their con-
scientious and responsible work for the benefit
of internal and external customers. This attitude
is formed by the system embracing employees,
whose behavior is determined by the manage-
ment system. Thus, it turns out that effective
functioning of IMS is the basis for wellbeing of
the company as a whole and its employees.
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N B HayKe ecTb MmecTo anqa [NCP

Eweé B aHBape 2014 roaa no pe3ynbratam
npoBeAeHUsa Ynpasnsaiowero copeta npoeKkra
«KomMnieKkcHas onTumu3auus NpoM3BoACTBa
npeanpuATMA aTOMHOW oTpacnu» UHCTUTYT
peaKTOpHbIX MaTepuasoB OKa3aJjics B CNU-
cKke aecATU nunoTHbIX NMCP-npeanpuaTui.
CyTb uaeu — AeMOHCTPaLUs KOMIJIEKCHOIo
noaxoaa npumeHeHus metogos NCP u ero
nocnepaylowiee TMpaXxMupoBaHue Ha Bce npeg-
NMPUATUA OTPaC/n.

Jiuxa 6epa - Ha4Yano...

Peanuzauus npoekra «[MCP-MHCTUTYT» Ha
nnowaake OAO <MPM» ctapToBana B sHBape
2014 ropa, Korga no pesynbraTaM 3acefaHus
Ynpasnsiowero coseta npoekrta «KomnnexkcHas
ONTUMMU3aLLMSA NPOU3BOACTBA NPEANPUATUIA aTOM-
HOWM OTpacnu» UHCTUTYT Obll BHECEH B CMUCOK
opraHu3zaumi Ha 2014 rog anst GOpMUPOBaHNUS
06pa3suoBbix MCP-npeanpuATUIA B LENSX A€MOH-
CTPaLMM KOMMIEKCHOro noaxofa NpuMeEHeHuUs
metogos NCP un ero nocneaylowero TMpaXumpo-
BaHUWA Ha NpeanpuaTusa oTpacnu.

M nepBbIn e BOMPOC, KOTOPbIM BO3HUK Y
MHOIMX COTPYAHUKOB MHCTUTYTA: «A BO3MOXHO NN
B MPUHLMNE MPUMEHUTb CUCTEMY, pa3paboTaH-
HY'0, MO CYTH, AN KOHBEMEPHOro NPOM3BOACTBA,
Ha TaKylo TBOPYECKYI0 chepy, Kak npoBeaeHne
MUCCNefoBaHUM U HayYHbIX U3bICKAHUA?». ..

Ho, Kak METKO 3amMeTUN AUPEKTOP NO pa3Bu-
Tunio MNCP 'K «Pocatom» Ceprei AnekcaHapoBumy
060308: «3T0 KaK C HarnMcaHeM My3blKK. Henb3s
CTaHAapPTM3MPOBATb TOT YAUBUTENbHbIA MOMEHT,
Korpa Ha Te6s cxoanT boxkecTBeHHOe 03apeHue,
M TOT TBOPYECKUIM MPOLIECC, KOTAa BHYTPU TebA
poXKAaeTcs MeNOAUS, HO, KaK TOMbKO Tbl 6epéLlb
B PYKM KapaHAaLl U NayKy CBEMXMUX HOT, 4TOObI €€
3anucatb... ITO YXKe MOXHO CTaHAapTU3MPOBaTb».

LOeno 3a nmaepamm

K cyacTblo, TaKom e (6bITb MOXKET, MEHEE 06-
pa3HoM, HO OT 3TOr0 HUYYTb HE MEHEE B3BELLEH-
HOW) MO3ULMKN NPUAEPKMBANUCH U BbISIBNIEHHbIE
OyKBanbHO Ha cTapTe npoekTa «[MCP-UHCTUTYT»
NIMAEPLI, KOTOPble U3bABWUIN TOTOBHOCTb, KaK
roBOpUTCSH, B35iTb Ha ce65 MOBbIWEHHbIE 065-
3aTenbCTBa.

«Ycnex NpoeKTa, — oTMeYaeT PyKOBOAMTENb
npoekTa co ctopoHbl OAO «[CP» Anekcew bapa-
HOB, — 06YCNOBJIEH, B MEPBYIO 04EPeb, TEM, YTO
y)Xe Ha 3Tane Hadvana peanusauuu NosBUINCH
0K, KOTOpble NPUHAAK uaeto. Jliogun, Kotopble
BMECTO TOro, YToGbl TPATUTb CWUJIbI HA CMOPbI,
BO3pPaXKeHWUs, BHUK/IM B CyTb CUCTEMbI, OLEEHWN
MHCTPYMeHTbI NMCP 1 Hawnn um npumeHeHue B
cBOeW cheper.

OnbIT MHOTKUX NPEANPUATUIA, BCTaBLLIMX Ha
nyTb BHEAPEHUS NPOU3BOACTBEHHON CUCTEMBI,
HaCTOMYMBO roBOPUT 06 OAHOM — BHEApPEHME 06-
peyeHo Ha NpoBa, eciu UHULIMMPOBAHO «CBEPXY»
W IMLWEHO NOALEPHKKM NMAEPOB, FOTOBLIX, a raB-
HO€e, CNOCOGHbIX BECTU 3a COOOM KOMEKTUB,
06bACHASA AaXKe camblM HEeJOBEPYMBLIM CYTb
NPOMCXOAsALLMX NPOLECCOB U GOPMUPYS CMbICA
NpOeKTa B CO3HaHUK ntogen. MHCTUTYT peaKTop-
HbIX MaTepuanos Bbl6pan aAng cebsa nyTb paboThbl
¢ MNCP-nupgepamun. HackonbKo BEpHbIM OKa3ascs
3TOT MyTb, MOXHO CYAUTb MO pe3ynbraTtam.

He npocto
«HaBeCTH NOPAAOK»

MepBoe, ¢ vero
Heo6xoAnMMO Oblo
HayaTb — 3TO MOJIHO-
MacwTabHoe BHe-
apeHune cuctembl 5C.
MNocTeneHHo, noctyna-
TENbHO, War 3a lWarom
npuoas 100% pa6o-
YMX MECT B COOTBET-
cTBME C TpebyeMbiM
cTaHAapToOM.

«4eCTHO rosop#,
Bcerga npuaepxunBanacb CUCTEMbI «TBOPYECKO-
ro 6ecrnopsiika» Ha paboyem cTone, — CMeETcs
crneumanmcT No KOMMyHuKauusam Jlio6oeb Pup-
CTOBa. — $1-TO 3Hat0, B KAKOW CTOMOYKE Yy MEHs
YTO NIEXMUT... Ho cTonNo yexaTb B KOMaHANPOBKY,
M NPULWIOCE NosilYaca No TenedpoHy 06bACHATb
Konnere, rae HauTu TOT CaMbli JOKYMEHT, KOTOPbIN
CPOYHO HY}KHO OTMNPaBMUTb MO aApPecy... KOTOPbIN
TOXe rae-To B COCeAHEN CTOMoYKe... M obpaTtHas
cuTyaums, Korga mos Konnera, nHxeHep no MNCP,
YXOAMT B OTMNYCK, 1 51 B €€ 06pa3L,0BOM CTOSIE Nier-
KO B CYMTa@HHbIE CEKYH/bl HAXOXy HYKHble MHE
[OKYMEHTbI M KaHuTOBapbl... [locne atux apKux
npUMepoB He BO3HMKAET Bomnpoca «3a4em?» 1
Cnopbl NPO «TBOPYECKMI 6ECMOPSA0K» TOXKE KaK-TO
camMu coboM ncyesatoT.

OaHaKo HaBecTM MopsAoK mMasno. YenoBeky
CBOMCTBEHHO CO BPEMEHEM BO3BpallaTbCs K
CTaBLUeMy 3a JOAr1e roabl NPUBbIYHBIM MOPSAKY
Bellen. [MoaToMy cTaHaapTM3aumMs pabovero me-
CTa CTaHEeT AeNCTBUTENIbHO 3PDEKTUBHOMN TONLKO
npu cobnt04eHNN ABYX YCNOBUN:

1. «[1CP = ygo6bHo» — BCce npeameTbl JOMXK-
Hbl pacnonaraTbCsl POBHO TakK, YTO6bI UX 6bINO
yAO6GHO MCNONb30BaTh, @ He MO NPUHLMMY «ybpan
noganblie ¢ rna3 gonon».

2. «[pubpancs, 3akpenu pesynbtam — BO
BCSIKOM Cny4ae, Ha NepBbIx Nopax nepeg rna-
3aMu BCe BPeMS AO/KEH 6biTb BU3yalibHbll
CTaHAapT TOro, Kak AO/MKHO B naeane BbirsaaeTb
TBOE paboyee mecTo. Jllo6as npuBbidKa dop-

A.B. Mapkos,
aupekTop AO <UPM»

Pe3ynbraT BHegpeHus cuctembl 5C

MNCP B AENCTBUN

MUpPYEeTCH U 3aKpennseTcs B CO3HaHUK 21-28
nHen. A 3Ha4yuT, 5C Kaxgoro otaenbHO B3ATOro
paboyero Mecta CTaHeT CMCTEMOW B MOMHOM
CMbIC/ie CNOBa, TONIbKO €CNU HENPEPLIBHO U
nocnefoBaTeslbHO 3aKpennaTb AOCTUMHYTbIN
OfIHaXAbl pe3ynbTarT.

MepBble NacTo4Ku

B HECKONbKMX CNOBax MOXHO OTMETUTb pPaa
MNCP-npoeKToB, peann3oBaHHbIX B paMKax npo-
eKTa «[ICP-UHCTUTYT.

«[lunute, lypa, nuaure...»

MpoekT «[MoBbiweHne ahdeKTUBHOCTU PaboTbl
y4aCTKOB Pe3Ku WM NpoGONoAroTOBKM KOMIIEKCa
3alUMTHbIX Kamep» Gblf1 HanpaBfieH Ha COKpallle-
HWe BPEeMEHM MTaHOBbIX U BHEMAHOBbLIX NMPOCTOEB
Y4aCTKOB Pe3KM M NPoOOMOArOTOBKU. Yaanock He
TONTbKO COKPaTUTL NPOCTOM B cpeaHeM ¢ 58% a0 19%,
HO W YCTPaHWTb HEPaBHOMEPHOCTb 3arpy3ku 3a-
LUMTHBIX Kamep, KoTopas Konebanack ot 0 o 600%.

«bbIcTpee, Bbile, CU/IbHEE»

Bnarogaps peannsauuv npoekra «oBblwe-
HWe 3PPEKTUBHOCTU UCNONb30BAHUS UCCNEA0Ba-
TenbcKoro peaktopa MBB-2M», HanpaBneHHOro
Ha COKpalleHue noTepb B NpoLecce TpaHcnop-
THO-TEXHOIOTMYECKUX ONepaL i ¢ aneMeHTamMu
@KTUBHOM 30HbI, YAanocb A4OCTUYb COKPaLLEHNS
BpemMeHu neperpysku ¢ 40 go 32 yacos. Takon
pe3ynbraT LOCTUIHYT BO MHOrom 6narogaps
peanusaunu COTPyAHUKaMM peaKTOpHO-3Kcne-
PUMEHTaNbHOro OTAENEHUS MPEANOXEHUHR Mo
YNYYLIEHHUIO.

«PaccKaxkn MHe npo 3aKynkKH...»

NHTepec 6onblIMHCTBA KONEr B oTpacnu
BbI3blBalOT pe3ynbraTbl NPOEKTOB, HanpaB/eH-
HbIX Ha NoBblWweHWe 3PHEKTUBHOCTH 3aKyNOYHOM
aestenbHocTn. bnarogaps BHeApeHWIO MHCTPY-
meHToB CP yaanocb CHU3WUTb BPEMS NPOTEKAHUS
NPOLLECCOB 3aKyMNKK TOBapoB, paboT 1 yCiyr Ha
cymMmy ao 500 Teicay pyénen ¢ 74 no 17 aHewn.

Kyaa nyTb gepxure?..

«BaxkHo, 4TO6blI NPOEKT «[MCP-UHCTUTYT»
6bl/1 CUCTEMHbLIM, — FTOBOPUT AUPEKTOP UHCTU-
TyTa AMutpuin MapkoB. — Ecnu oo HegaBHero
BPEMEHMU CyTb MPOEKTa 3aK/oyanach B OLEHKe
CyLLECTBYIOLLEN CUTyaLMK, MPOPUCOBKE U pelle-
HUK Hanbonee OCTPbIX MPOGIEM B BbIIBIEHHbIX
«y3KMX MeCTax», TO TeMepb CW/bl HanpaBieHbl
Ha TO, YTOObLI YNoPAA0YUTbL 3Ty paboTy, YTOOLI
npuHUmMnel NMCP opraHMYHO BAMAUCH B XM3Hb
MHCTUTYTa, CTaIM HEOTbEMJIEMOW YaCTbIO HaLLewn
NOBCEAHEBHON AEATENIbHOCTWY.

B 2014 roay B UIHCTUTYTE peaKTOpHbIX MaTe-
puanoB 6biau ycnewHo peannsoBaHbl 13 MCP-
NPoeKTOoB, a B 2015 ye oTKpbITbl 39. Pazsutue
NPOU3BOACTBEHHOW CUCTEMbI NMPOJOIKAETCS,
TPaHCPOPMUPYSCb B KOPNOPATUBHYIO KyNbTypy
HenpepbIBHbIX Yy4LEHUN.

AO <MHCTHUTYT PEAKTOPHBIX MATEPUAJIOB»
624250, CBepanoBcKan o6nacTb,

r. 3apeuHbi, a/a 29

Ten.: +7 (34377) 3-50-01,

®dakc: +7 (34377) 7-33-46

E-mail: irm@irmatom.ru
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NcP B AENCTBUMK

NPOU3BOACTBEHHAA CUCTEMA «POCATOM»

HoBbIM UMNYNbC A4

A.10. NeTpoB, aupekTop CAIC

Ha CmoneHckoi A3C HOBbI UMMYJbLC NO-
JNlyyuna npou3BopcTBeHHas cuctema «Poc-
aTtom». ATOMHasi CTaHLUA onpeAeneHa OAHUM
W3 rMaBHbIX «MJlaLAapMoB GepeXxXIMBOCTU» B
oTtpacnu. [laH ctapt npoeKty «O6pa3uoBoe
MNMCP-npeanpusaTue». Ero uenb — ¢ NoMoLbio
COBPEMEHHbIX MOAXOAOB U NPUHLUNOB NOBbI-
CUTb YypoBeHb 6e3onacHoctu AJC, co3aaTb
ycnoBus ansi npopeccUoHaNbHOro pa3BuTusa
Y KapbepHOro pocta nepcoHana. lMony4yeHHbIn
ONbIT OJ/KEH CTaTb MPUMEPOM ANA APYIUX
npeanpUATUA B aTOMHON 3HepreTuke.

— CmoneHcKon ASC xopollo 3HakoMa Tema
obpasua, — Nog4YepKnBaeT AMPEKTOP No pas-
BUTUIO NPOU3BOACTBEHHOM CUCTEMBI «POcaTom»
Cepren 06030B. — B 2011 roay KOANEKTUB
6nectawe npowen muccuio OCAPT MATATI.
MexxayHapogHble 3KCnepTbl OTMETUIN BbICOKME
pe3ynbTaTbl, AOCTUIHYTbIE B 061aCTU HENpepbIB-
HOro COBEPLIEHCTBOBAaHUS NPOU3BOACTBEHHbIX
npoLeccoB. Bce 310 BpeMsi aTOMHas CTaHUMS
[BuUranacb Bnepea. mesi cepbesHbii 3afen, oHa
rnonana B CMUCOK 3TaNOHOB, KOTOPbIE AOMKHbI
cTaTb 06pasuamu 4sia Bcen oTpacnu. B 6nnxan-
Wwee BpeMs noarotoBka CMONEHCKON CTaHLuK
K MOBTOPHOM NapTHepcKon npoBepke BAO A3C
o6peteT [CP-aKLeHT. [ocne rny6oKoro u BHUMa-
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pPa3BUTUS

L "._. .

TENbHOr0 aHann3a obnacten Ana ynydweHns v
COEMHEHNS UX C JIOTUKON MPOU3BOACTBEHHOW CH-
cTeMbl, Mbl paclmpum noptdens NCP-npoeKToBs.

Peanusauma npoekta «06pa3suosoe [CP-
npeanpusatue» 6yaet NpoxoauTb B dopmare,
OT/IMYaloLWEMCS OT paHee UCMOoNb3yeEMbIX Noa-
xopa0B. CyTb ero — BHeApeHne MHOroypoBHEBOIO
NMPOEKTHOrO yrnpaBneHus no BCeMy MPoM3BOa-
CTBEHHOMY QPOHTY.

— Mbl Nepexoanm K CUCTEMHOMY BHEAPEHUIO
NPOV3BOACTBEHHOM CUCTEMbI «POcaToM», BOCMPHU-
HMMasi ee KaKk OCHOBHOM MHCTPYMEHT OCTUKEHMS
CTpaTErnyecKux Lenen NnpeanpuaTus, — oTMeTU
ampektop CmoneHckon ASC AHvgpen lMNetpoBs. —
CBOM yCUIUA Mbl HanpaBWM, C OJHOM CTOPOHHbI,
Ha obecneyeHne 6e30MacHOCTM U KayecTBa, C
[OpYyron — Ha ycTpaHeHue notepb. [oBbiwas 6e3-
0MacHOCTb K KA4eCTBO, Mbl NOJHUMAEM YPOBEHb
KWYM v pelwaem rnaBHyO0 NpON3BOACTBEHHYIO
3ajayvy — BbipabaTbiBaeM HEO6X0AMMbIN 06bEM
3/IEKTPO3HEPTUN. YCTPaHSA NOTEPU B PEMOHTHbIX
ornepaumsx, B CUCTEME OTHETHOCTH, Ha CKagax
— CHWXKaeMm 3aTpaTtbl, ONTUMU3KUPYEM NPOU3BOSA-

CTBEHHbIE npovlecchl. Mog nMyHoe ynpasneHve
PYKOBOAMTENM BbICLLIErO YPOBHS B31/11 OK0/10 20
NPOEKTOB B 06/1aCTW 3KCNyaTauun, peMoHTa,
KanutanbHOro CTPOUTENbCTBa, paanaLMOHHOM
6e30MacHOCTH, CKIaACKOro Xxo3a1cTea, NoAroToB-
KW nepcoHana, couunanbHon 3auuTbl, obUCHOM
[esiTeNbHOCTU W Apyrux HanpasfieHun. 3agaya
— npeBpaTUTb MOWUCK U YCTpaHeHWe NoTepb BO
BHYTPEHHIOKO NOTPEGHOCTb Kaxaoro COTpyAHWKa
npeanpusaTus.

Kak nssectHo, 95% peaynbrata unm ero oT-
CyTCTBMA — paboTa KoMaHbl, U N1lb 5% 3aBuU-
CWT OT BHELHUX 06CTOATENbCTB. PYKOBOACTBO
CmoneHckon A3C yBepeHo, YTO Halll KOMIIEKTUB,
He pa3 AoKa3aBLlWi CNOCOGHOCTb CMIOTUTLCH
ONS peleHus 3agad, cCnpaBuTCs U C HOBbIMU
ueneBbiMM OpueHTUpaMn. MMeHHO paboTHUKHK
npeanpusaTUs, MX UHULKUATUBA, ONbIT, 3HAHUS,
TBOPYECKWUI NOTEHUMan — rnaBHble crnaraemble
ycnexa.

— CeropHs Kaxkabli COTPYAHWK Npeanpuatus
[omKeH y3HaTb o INCP, 3axoTeTb CTaTh y4aCTHUKOM
npoeKTa, 06y4nTLCA BCEM MHCTPYMEHTaM NPOU3-




NMnPOU3BOACTBEHHAA CUCTEMA «POCATOM»

BOACTBEHHOW CUCTEMbI U YMESIO MPUMEHSITb UX B
paboTe, — roBOpUT AMpeKTop AHapen MNeTpoB. —
MNoespn «CmoneHckas ASC — MCP-npeanpusatne»
oTnpasnsieTcs. KTo ycneeT B HErO BOMTK, MONYYUT
MHTEPECHYI0 PaboTy, yBaXKeHWE, BO3MOXKHOCTU Ka-
PbEPHOro pocTa 1 NPoheccHoHanbHOro pa3BUTHUS.

Mo cnosam Cepres 06030Ba, No BCEMN OT-
pacnn 2015 rog — rog MacwTtabHOro pasBep-
TbiBaHus cTpateruu MNCP, cucteMHoro oby4yeHus
1 BOBJeYEeHMS B 3Ty paboTy BCEro nepcoHana.
A 2016 roa — roa pbiBKa.

— Y106bl 4OCTUYb aMOULIMO3HbIX LEeNnen, Ko-
Topble 3an0XeHbl B cTpaternn Pocatoma, Hago

€034aTb MOLLHYIO, YETKYIO M BHATHYIO CUCTEMY
ynpaBneHns apOEKTUBHOCTLIO, OCHOBAHHYIO Ha
Ny4lIeM MMPOBOM OMbITE OpraHu3aLuun Tpyaa, B
TOM 4Yucne oTeyecTBeEHHOM. M Toraa Mbl 6yaem
Heno6eaumbl. Ewe Edum MNasnosuy Cnasckum —
OTeL-0CHOBATE/b OTPAC/M — pa3BUBas Ny4llyto
B CTpaHe Hay4Hylo opraHusauuio Tpyaa, npo-
M3BOACTBa W ynpasfeHus, 6narogaps KOTOPon
yAanocb COBEPLUUTL HACTOSILLIMI NPOPbIB, — YOEK-
[leH AUPEKTOP MO Pa3BUTUIO MPOU3BOACTBEHHOWM
cuctemsbl «Pocatom» Cepren 06030B.

Haranba ®OPMHWHA

RPS IN OPERATION

OUNTUAN

OAO «KOHLLEPH POC3HEPIOATOM»
«CMOJIEHCKASl ATOMHASA CTAHLIUA»
216400, CmoneHcKan 06., r. [leCHOropck
Ten./daxc: (8-48153) 7-47-69

E-mail: mail@saes.ru;
snpp@sci.smolensk.ru
www.snpp.rosenergoatom.ru

New Impulse for

Smolensk NPP gave a new impulse for the
development of Production System «Rosatom»
(PSR). The nuclear power plant has been de-
fined as one of the «thriftiness launching
grounds» in the industry. Start was given to the
project <Exemplary PSR enterprise». Its target
is to enhance NPP safety, create conditions
for personnel professional development and
career growth through the implementation of
up-to-date approaches and principles. This
experience shall make an example for other
enterprises in the nuclear energy industry.

— Smolensk NPP is well familiar with the role
of example, — underlined Sergey Obozov, the di-
rector on the development of Production System
«Rosatom». — In 2011 the plant has passed the
IAEA OSART mission in great style. The interna-
tional experts pointed at high results achieved
in the area of production processes continuous
improvement. All this time the power plant has
been moving on. With a wide capacity the plant
enriched the list of best patterns which should
become role models for the whole industry. In the
nearest future preparation of Smolensk NPP for
the Follow-up WANO peer review will obtain the
PSR-emphasis. After deep and attentive analysis
of the areas for improvement and their conjunc-
tion with the logic of production system we will
enlarge the portfolio of PSR-projects.

Implementation of the project «<Exemplary
PSR enterprise» will be in the format different
from earlier applied approach. Its essence is
introduction of multilevel project management
throughout the whole production front line.

Development

— We are moving to the systemic imple-
mentation of production system «Rosatom»
and address it as the main tool to achieve
strategic goals of our enterprise, — pointed
Andrey Petrov, director of Smolensk NPP. —
We will direct our efforts to safety and quality
assurance on one hand, and to the elimina-
tion of losses — on the other. With safety and
quality enhancement we increase Installed
capacity utilization factor and solve the main
production task — generate required amount of
electrical energy. With elimination of losses in
maintenance, reporting system, warehousing
— we decrease costs, optimize production pro-
cesses. Top level managers have undertaken
about 20 projects in the areas of operation,
maintenance, radiation safety, capital construc-
tion, warehousing, personnel training, social
protection, office activity and other areas. The
task is to turn detection and elimination of
losses into the inner need of every employee.

It is well known that team work makes 95%
of the result or failure, while 5% depend on the
externals. Smolensk NPP managers are sure that
our staff who have proved their ability to team-
up when solving tasks for many times, will cope
with the new targets. The main components for
success are namely made up of the employees,
their initiative, experience, knowledge, creativity.

— Today every employee should learn about
PSR, want to participate in the project, learn all
the tools of production system and proficiently
apply them in work, — says director, Andrey Petrov.
— Train «<Smolensk NPP — PSR-enterprise» is
starting. The one who is in time for it will get

interesting job, respect, career growth and pro-
fessional development opportunities.

According to the words of Sergey Obozov
— the year 2015 in the whole industry — is the
year of a wide-scope expansion of PSR strategy,
systemic training and involvement of all the staff
in this work. And 2016 will be the year of rapid
progress.

— To achieve ambitious targets which form
Rosatom strategy it is needed to develop power-
ful, concise and well-defined system of perfor-
mance management based on the best world
and home practice of labor organization. Then
we will be superior. It was yet Yefim Pavlovich
Slavskiy — the founding father of the industry —
who was developing the best scientific organiza-
tion of labor, production and managementin the
country, thanks to which we managed to make
a real breakthrough, — assures Sergey Obozov,
director on the development of production sys-
tem «Rosatomp.

Natalia FORMINA

SMOLENSK NUCLEAR POWER PLANT
SUBSIDIARY OF JSC ROSENERGOATOM
(REA)

Desnogorsk, Smolensk region, 216400,
Russian Federation

Phone: +7 (48153) 7-47-69

E-mail: mail@saes.ru;
snpp@sci.smolensk.ru
www.snpp.rosenergoatom.ru
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MCP B AENCTBUU

BHeapeHne TEXHONOMMN WTPUXKOONPOBAHMUSA B MPOLECC
aBTOMaTU3NPOBAHHOIO ynpaBneHUs XXM3HEHHbIM
unknom nagennu B NKO «TennoobMeHHUK»

A.B. CTPYYKOB, U.H. ®POJIOBA,
OAO MNMKO «Tenno0GMeHHHK»

OAO NKO «Tennoo6MeHHUK» — Npeanpusa-
THe Mo pa3pab6oTKe M NPOM3BOACTBY CUCTEM U
arperaToB [/i1 BCE€X TUMOB JieTaTe/IbHbIX anna-
paroB. lpoayKuua npeanpuaTUs oTain4aeTca
CNOXHOCTbIO KOHCTPYKLIMWA, HAQYKOEMKOCTbIO
U BbICOKOTEXHOJIOrMYHOCTbIO. Pa3pa6oTKa
HOBbIX U3/1€/IMI B C}KaTble CPOKM, NOArOTOBKA
NMPOU3BOACTBA U NPOU3BOACTBO C BbICOKUM
KayeCcTBOM M3roTOBJIEHUA B COBPEMEHHbIX
YCNOBUAX HEBO3MOXHbl 6€3 UCNONIb30BaHUA
MHPOPMALMOHHOW CUCTEMbI, aKKYMY/TUPYIO-
wen BClo HeoGxoaumyto uHdopmauuio. Ha
npeanpuATMM BHeapeHa uHopmauuoHHan
cucTeMa noaAepKKU Bcex 3TanoB XKU3HEHHO-
ro uukna uspgenun (JKLLU). B ocHoBe uHdpop-
mMauuoHHou cuctembl (MUC) nexxut npuHuMn
eAMHOro MHPOPMAaLMOHHOIO NMPOCTPaHCTBa
npeanpuatua. UC peanusoBaHa Ha OCHOBe
CYB/[1 ORACLE u PDM-cuctembl Teamcenter,
6€e3LO0BHO UHTETPUPOBAaHHbBIX MEXKAY COGOoM
U 06pabaTbiBalOWMX AaHHbIe, HAXoAfALWMecs
B eauHon 6a3e ORACLE (puc. 1).

CuctemHbiM nHTerpatopom OAO MKO «Tenno-
0B6MeHHMK» ABnseTca Huxeropoackas ceteBas
nabopatopusi. Cneunanmnctol KOMNAHWKU NPUHK-
MaloT HeNocpeacTBEHHOE yyacTie BO Bcex UT-
NpoeKTax, BHeApsieMbIX Ha NpeanpuUsTUK.

-

4 -‘;.

Ona noBbllweHUa 3dbEKTUBHOCTU ynpas-
NIeHNs maTepuanbHbIMK MOTOKaMK U peLleHns
YYETHbIX 3aja4 Ha NPeanpPUATUK, ypaBieHUEM
MHPOPMALIMOHHBIX TEXHOMOMU BbIMOMHEHbI He-
CKOJIbKO MPOEKTOB MO BHEAPEHMIO TEXHONIOTMI
LUTPUXKOAMPOBAHUS, paHee He NPUMEHSBLLIMXCS
Ha NPOM3BOACTBE. [TMNOTHLIM NPOEKTOM ABNSAETCS
pa3paboTKa 1 BHeApeHWEe CUCTEMbI LUITPUXKOAM-
poBaHus cneLmanbHOro MHCTPYMEHTa U OCHacT-
KW. BTOpbIM NPOEKTOM B 061acTu WTPUXKOAM-
poOBaHUs ABNSETCA BHEAPEHWE CUCTEMbI yYeTa
BbINOMHEHUSA TEXHONOIMYECKUX onepaunin B
MexaHoo6pabaTbiBalolWeM NPOM3BOACTBE.

Ha npeanpuatnax ¢ MHOrOHOMEHKNATYPHbIM
MENKOCEPUNHBIM MPOU3BOACTBOM OCHOBHbIE
MaTepuanbHble 3aTpaTbl U NOTEPU MPOUCXOAAT
B chepe obecrnevyeHus npous3BoacTBa obpa-
6aTbiBaeMblM MaTep1anom, MHCTPYMEHTOM, OC-

HaCTKOW, cpeacTBaMu U3MepeHUI. ITU noTepwm
UMEIOT HEAOCTaTOYHYIO CTaTUCTUKY, NMOCKONbKY
MaTepuanbHbIX LLEHHOCTEN MHOI0, MHCTPYMEH-
Tbl U MPUCNOCOGNEHUSA UMEIOT CNOXKHbIA U Ha-
NPSKEHHbIA MapWpyT ABUKEHUS B Lexe, y4eT
WX ABUKEHWUS BECbMA NPUGIU3UTENEH.

MeTann ans U3roToBNEHUS BblAAETCS Ha nap-
Mo agetanen. OTcnexxMBaHue BoO3BpaTa Me-Tanna
B Buie 6paKoBaHHbIX AeTanein NpoucxoamuT c
0Mno3a4aHNEM, HE UCKIIOYEHbI MOTEPU AOKYMEHTOB.
B pesynbraTte Takon opraHu3aunn MHBEHTapK-
3alMs OCYLLECTBNIAETCS CMOXHENIUMN HEID-
GEKTMBHbLIMM MPOLIeAyPaMu, YacTb MaTep1asoB
HaWTh HEBO3MOXKHO. HecoBepLLEHCTBO CUCTEMDI
yyeTa Bcerga o6opaynBaeTcs JONONHUTENIbHbIMU
PUHAHCOBbIMU NOTEPSMU.

MHCTpyMeEHTbI 1 npucnocobnexHuns nepepa-
OTCS CO CKNafa B LEeX M 06paTHO, B aBpasibHbIX
CUTyaLMsIX MHCTPYMEHT M OCHAacTKa nepeaaeTcs
HemnocpeaCcTBEHHO PaboyMMMK MeX Iy COOOM, MUHYS
CKNaja v, COOTBETCTBEHHO, y4ETHYIO Npoueaypy. Jo-
CTaTO4HO YacTo JaXKe CaHHas Ha CKJla[ OCHacTKa
M MHCTPYMEHT 6e3 NpoBeAeHUs yHETHbIX onepa-
UMM BblaaeTtca cneayouwemy padodyemy. MHorune
pabo4yne NPOCTO He CAAIOT Ha CKIag OCHACTKY U
WMHCTPYMEHT, MOTUBMPYS 3TO TEM, H4TO CKOPO ONSATb
GyaeT nogo6Has AeTasnb, U UHCTPYMEHT CHOBaA Mo-
HagobuTcsl. B pe3ynsraTte oKoso CTaHKOB 06pa3y-
lOTCA 3aNEXM U «CKNAAMKW», B KOTOPbIX paboyne
XPaHAT HEYYTEHHbIN MHCTPYMEHT U OCHAcCTKy. A B

Puc. 1. Ha npeanpuaTtun BHegpeHa UHPOpMaLMOHHAsA CUCTEMA NOJAEPKKU BCEX 3TAaNOB }XU3HEHHOI 0 LMKAa usgenumn
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Puc. 2. Takoe 0603Ha4YeHne npoyutaer
NMWb YesioBeK. CpeacTBa aBTOMaTU3aLUum
TYT 6€CCU/IbHbI

3T0 Xe camoe BpeMsi AaHHble MHCTPYMEHTbI U Npu-
crnocobneHuns TpebyloTcs ANs BbINOJHEHUS APYTUX
onepauuin. N uex 3akasbiBaeT aybnepbl, KOTopble
TaK e oceaaloT B TyMGo4Kax pabouyvx. MonyvaeTcs
3aKOoN40BaHHbIN KPYT: 3aKa3blBaETCA MUHCTPYMEHT U
OCHaCTKa, TpaTaTcs PUHAHCOBBIE CPEACTBA, CKNafbl
pacTyT, @ MHCTPYMEHTa M OCHACTKW He XBaTaer...
B pesynbrate OCHaCTKM B Liexe CTaHOBUTCS Ha-
CTONIbKO MHOTO, YTO OCYLLECTBUTb MOLITYYHbIN y4eT
BCEX MHCTPYMEHTOB, OCHACTKK, AeTanew B pexvmMe
on-line KaxeTcs HEBO3MOKHbIM.

3710 cTaBWT 3ajadvy aBTOMATM3UMPOBAHHOMO
KOHTPONS Haj BCEMU MepeMeLleHnaMun maTe-
puanbHbIX LLEHHOCTEW Ha LLIEXOBOM YPOBHE.
KOHTPOMb MOXHO OCYWECTBUTb TONIbKO MyTeEM
NOJIHOTO CTPYKTYPUPOBAHUSA U OTCNEXUBaHUSA
nepemeLleHnMin maTepranbHbIX PecypcoB.

[JaHHana 3agaya 6blna adPEeKTUBHO pelleHa
CEeTAMM PO3HUYHOM TOProBAW Ha OCHOBE LUTPUX-

KoanpoBaHus. Beab No 60nbLlIeR YacTh OTHOLLE-
HUSl «Mara3uH-noKynaTesb» U «CKNaa-paboymnin»
WMAEHTUYHbI, TONIbKO B3aMeH AeHer UCNoJb3yeTcs
noanucb pabo4vero o Noay4eHUU TOro UAN MHOTO
npegmMeTa co cknaga. OTivyMe Nuilb B CNOXK-
HOCTM y4yeTHoro nyTtu. NyTb ToBapa B MarasuHe
KOPOTKMI: CKNag — NoJika MarasuHa — Kacca.
MHCTPYMEHT M OCHACTKa B LiEXe MMeIoT ropa3ao
60nee CNOXHbIN NyTb: CKNag — pabo4ynin — cknag
— paboyni — PEMOHT — cKNlaa — paboyum......
— CKNlag — fopaboTka — ckiag — paboyunn —...
CKnag — paboyui — cknag — ....M3014T0p — yTU-
nmsaums.

B ycnoBusix TaKMx CNOXKHbIX NepemelLeHni
WHCTPYMEHTA U OCHACTKMU COBEPLEHHO HEO0b-
XoAMMa ux uaeHtTudbukauus. [na aBtomatnsa-
LMK M YCKOPEHUS BbIMOHEHUS NpoLueayp yy4eTa
nepemeLleHni 06a3aTebHbIM YCIIOBUEM TaKKe
ABNAeTCA UAEHTUdMKALUUS HE B «TOJIbKO YeNloBe-
KountaeMom» Buge (puc. 2). Kpome atoro, Bos-
HUWKaeT npobsemMa npaBuUIbHON OpraHn3aLunu
y4yeTa C MaKCUMasibHO KOPOTKOM U NPO3payHomM
LIeNOYKON nepemMeLLeHunm.

Taknum 06pa3oM, BbiNOIHEHWE NMPOEKTa Nnpe-
cnenoBano paj Lenen:

— co34aHue OQHO3HAYHOM CBSA3M MeXay Ma-
TepuanbHbIMU U UHOOPMALIMOHHBIMKU MOTOKaMU;

— cO3/aHue peanbHON aBTOMaTU3MPOBAHHOM
CUCTEMBI YYETa;

— NpoBefeHune peanbHoW (a He dopmanbHomn!)
WHBEHTapu13auuu;

— co3jaHune eanHon MHGOoPMaLMOHHOM cpe-
Abl ans addEKTUBHOrO ynpasieHns pa3paboTKon,
NPOU3BOACTBOM M MOLLUTY4HbIM Y4ETOM OCHACTKM
M MHCTpyMeHTa B BUMX Lexa 1 Ha pabo4ymx mecTax.

Mpu peweHnn gaHHbIX 3aga4y He06XxoaAnMo
MaKCcUMasbHO CHU3WUTb BANSHUE YENOBEYECKOIO
daKTopa B y4ETHOM NPOLLECCE Ha OCHOBE UCMOJb-
30BaHWs MHOOPMALIMOHHON CUCTEMBI U CPEACTB
aBTomMaTM3aLu1HK.

Cknagbl BUX 1
LHKX

Knagoswmua

Paboumit

-

KapToTeKka KapTo4yeK CK/l1aACKOro y4yeTa

Puc. 3. CTpyKTypHaa cxema ABUXXEHUAl MaTepHuaibHbIX PECYPCOB B Liexe

Puc. 4. KapTouKka cKnagcKoro yueta: no4yBCcTByiTe pasHuuy!

MNCP B AENCTBUN

BHeipeHHe CUCTeMbl Y4eTa ABUKEeHUA
OCHACTKM M cnielHaNibHbIX UHCTPYMEHTOB
Ha cknagax BUX

YT106bI OLEHWTb 061acTb paboThl, cHavana
HEeo6Xx0AUMO OMpPEeAEeNnUTbLCS C CYLLECTBYIOLLMUM
NPOLLECCOM ABUMKEHUS MaTepuasbHbIX PeCypcoB
B Lexe. B pesynbrate npogenaHHoro aHanumaa
nony4ymnacb 4OCTAaTOMHO HEC/IOXHAas CTPYKTYpa,
KOTOPYIO MOXHO NpeacTaBuUTb B BUAE CXEMbI
(puc. 3).

B cBoei ocHOBe gaHHas CTPyKTypa COOT-
BETCTBYET BCeM TpeboBaHMUAM K aBTOMaTU3unpo-
BaHHOW y4eTHOM cucteme. ns pelweHns 3agadm
aBTOMaTM3aLmm y4eTa 6binun pa3paboTaHbl U Bbl-
NOJIHEHbI CNIEAYIOLLME OCHOBHbIE OPraHU3aLMoH-
HO-TEXHUYECKME MEPONPUATUS:

e Pa3paboTaH MOPSAOK yYeTa OCHACTKU U
WHCTPYMEHTa Ha OCHOBE LITPUXKOAMPOBAHUS,
a UMEHHO:

— pa3paboTaHbl KnaccuduKaTopbl U coaep-
aHWe KOAoB 11 OCHACTKM U PabOTHUKOB;

— pa3paboTaH CnpaBOYHUK MECT XpaHEHUS;

— onpegeneH YeTKkum NopsaoK AenNcTBMM No
yyery.

e [Ipno6peTeHo Heobxoanmoe 06opya0Ba-
HUe: NPUHTEPDLI WITPUXKOAOB, CKaHepPbl LWTPUX-
KOZOB, TEPMUHaNbI c60pa AaHHbIX AN CYWUTbI-
BaHUS WITPUXKOAOB.

e PaspaboTaHo nporpamMMHoe obecrnevyeHume
«YYeT ABUMKEHUSA OCHACTKM».

e [IpoBeaeHa KOMMblOTEPHAs CETb BO BCE
Heob6xoauMble nomelleHns BUX.

o OpraHvM3oBaHO BbINOJIHEHME PabOoT No:

— MAaeHTUPUKaLMM OCHaCTKMU cKnaja uexa
(HE06X04MMO YCTaHOBUTbL 0603HaYeHMe OCHaACT-
KW, MPOBEPUTb KOMMIEKTHOCTb, CPaBHUTbL C Yep-
TEXOM U ap.);

— KOAMPOBAHUIO OCHACTKK, ee NPUBA3KKU K
KnaccuduKaTopam KopnopaTtuBHoOM MHGopmalLm-
OHHOM cuctemsbl (KUC);

— neyaTv WTPUXKOAOB;

— HaK/IeMBaHMIO LUTPUXKOLOB HA OCHACTKY
n ap.

e MecTa xpaHeHUs OCHaCTKMU TaKxe npo-
MapKUPOBaHbl 3TUKETKAMKU CO WTPUXKOAAMM
(MaAeHTUOULMPOBAHbI LUTPUXKOAAMM).

e [IpoBegeHo obyyeHne Knagoswmy BUX
Lexa, cneLmanncToB TEXHONOMMYECKUX OTAENOB.

e PaboynM U CKNaLCKUM paboTHWKaM po3aa-
Hbl N1aCTUKOBbLIE KaPTOYKU C UHAMBUAYANbHBIMU
LUTPMXKOAaMM A4J19 UCMONb30BaHMA B nNpoLuecce
NPUEMKHU-BbIAAYN OCHACTKM.
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MCP B AENCTBUU

e BhinyweH npukas o BeAeHUn yyeta ocHacT-
KM N0 BHOBb BHEAPEHHOM CUCTEME LUTPUXKOAM-
poBaHus (Npuem/Bblgadva TONbKO MAEHTUDULK-
POBaHHOM LITPUXKOAOM OCHACTKM).

PaspaboTaHHOe nporpammHoe obecneye-
HUE «YYeT ABMKEHUS OCHACTKU» UMEET ApYyrKe-
NO6HbIN MHTEPDENC, MOXOXKMUN Ha NPUBbLIYHYIO
paboTHMKaM CKnaga GyMaKHylo KapTo4Ky y4eTa
(puc. 4) n obecrneynBaeT cneaytowme OCHOBHbIE
BO3MOXHOCTHU:

— MOWCK 3N1EKTPOHHOW KapTO4YKM yyeTa B
KOprnopaTUBHOW MHPOPMALIMOHHOW CUCTEME MO
CKaHy LITPUXKOAA, NeyaTb KapTo4yKM Npu Heo6-
XOAWMOCTH;

— MOMWCK MeCTa XpaHEeHUs OCHACTKM N0 CKaHy
LWTPUXKOZA UK NO ee 0603HAYEHWIO;

— aHanM3 CBeAEHU O XpaHsLLencs ocHacT-
Ke: Hanu4yue, NPUMeHSEeMOCTb, cocTossHMe. UH-
dopmaLma 06 OCHaCTKe CTaHOBUTCS AOCTYMHOM
nonb3oBatensmM UC, Hanpumep, TexHonoram, Yyto
UCK/ItOYaeT HE06X0AMMOCTb XOXAEHNS TEXHONO-
ros B BUX nnu Ha pabo4yne mecTa 3a CBEeIEHUSIMHU
MO OCHaCTKE;

— MpPKY UCNOb30BaHUKN TepMUHana ans c6o-
pa faHHbIX o6ecrneynBaeTcs BO3MOXHOCTb MO
LWUTPUXKOZY Y3HaTb BCIO MHPOPMALMIO MO KOH-
KPETHOW eanHMLEe OCHAaCTKM Ha NtoboM mecTe
XpaHeHUs, Hanpumep, HENOCPEACTBEHHO Ha
noske B bUX.

BHeApeHHe cUCTeMbl y4eTa

onepauun TeXHONOrM4eCK1X NpoLueccos
B MeXxaHooGpaGaTtbiBalowem
npPou3BOACTBE

Onpo6oBaB OCHOBHble CNOCO6bl paboThbl CO
LWTPUXKOAAMK B CUCTEME Y4eTa OCHACTKU U UH-
CTPYMEHTA U MONY4YMB NONOXKUTENbHbIE PE3Y/b-
TaTbl, KOMaHAa cneuManucToB ynpasneHuns UT
MPUCTYNMUAA K BbIMOIHEHUIO CNEAYIOLLEro NpoeKTa
B 061aCTH LITPUXKOAMPOBAHMKS.

OcHOBHOM 3ajayver yyeTa BbIMONHEHUSA
onepauuin TEXHONOrMYECKMX MPOLECCOB B Me-
Xa-Hoob6pabaTtbiBaloWeM Lexe aBnsetTcad OukK-
cauua Bcex COObITUM B NPOU3BOLCTBEHHOMN
CUCTEME: MOMEHTOB AENCTBUTENBHOIO Havyana
M OKOHYaHMS 06pabOTKM NapTUh OeTanen Ha
KOHKpPEeTHOM paboyem MecTe, Nto6biX onepexe-
HWUM 1 3ana3abiBaHWUM TEX MW UHBIX MPOLIECCOB U
T. 4. U T. . Hannune takon nudopmauunm B KUC
Nno3BONSET OCYLECTBUTb €€ aHanun3 Ha npeameT
BbISIBIEHUS «y3KNX MECT» MPOU3BOACTBA, a TaK-
e onepaTuBHO, B pexuMme on-line, pearnposatb
Ha 3afepPKK1, KOTOpPble MOTYT Bbi3BaTb CPbIBbI
CPOKOB BbIMO/IHEHWS BaXHbIX MPOU3BOACTBEH-
HblX 3agau.

DdurKcaLuma Bcex aTUX CO6bITUI NPOM3BOANTCS
CKaHWpPOBaHWEM LUTPUXKOAOB onepauui, HaHe-
CEHHbIX Ha MaplUpPyTHYO KapTy-Hapaa (MKH),
$popmMupyeMyto MacTePOM y4acTKa nepea Hava-
IoM paboT B KOPNopaTUBHON MHOOPMALIMOHHOM
cucteme Ha 6ase TEXHONOMMI U noonepaLmMoH-
HO-TPYAOBbLIX HOPMaTMBOB 06PabOTKM BCEX Bbl-
nycKaeMmbix getanen n c6opok (puc. 5).

B KapTe aBTOMaTnyecku dopmupyetcs MaplLu-
PYT NPOXOXAEHMA NapTUu AeTanen no pabo4ymm
mMecTam B Lexe. Kaxxgas onepauusa MaeHTuou-
LMpOBaHa yHUKaNbHbIM WTPUXKOAOM, KOTOPbIV
B KUC npeanpuatua onpegenser getanu, nap-
MK, onepauuu, 060pyaoBaHUeE, Ha KOTOPOM OHM
[IOJIXKHbl 6blTb BbINOSHEHbI.

Mpu BHeApeHUn cuctemMbl 6bina paspabo-
TaHa MocnefoBaTeNlbHOCTb YHETHbLIX NpoLeayp
npu pa6ote ¢ onepaunsimm MKH, nmetowmmm
LUTPUXKOAbI:

1. MKH co wTpuxKkogamu onepauumn aons
paboyux neyataeT MacTep yyacTKa MexaHoo-
6pabaTbiBatollero uexa. AaHHble B MKH — 13
KOpnopaTtuBHON MHPOPMALMOHHOW CUCTEMDbI
npeanpusaTms.

42 ATOMHbIV MPOEKT

Puc. 5. HoBbiM aneMeHTOM MapLIpyTHON
KapTbi-Hapsaaa ABAAeTCA LWUTPUXKOA

2. Havyanom pa6oT no JaHHOMY TEXHONOMM-
4yecKoMy npotieccy cuutaetcs BHeceHme B KUC
cotpyaHuKom MAB ceeaeHni o KonmyecTse Bbl-
NaHHbIX B paboTy aetanen no gaHHon MKH. B
3MIEKTPOHHOM KypHane peructpaunn MKH ort-
KpblBaeTcs.

3. MpucTynas K BbINOIHEHMIO ONepaLymm, pa-
6041 CaMOCTOATENIbHO CKaHUPYET CBOW LUTPUX-
KOJ, HAHECEHHbIV Ha NNAaCTUKOBYIO KapTy (INYHbIM
naeHTMduKaTop), U WTPUXKOA Ha onepauunv B
MKH. 370 siBnsieTcq Ha4anom BbIMOSIHEHWUS KOH-
KPETHOM onepaLiMm TEXHONOMMHYECKOro npoLiecca.

4. TMNocne oKoOHYaHMsa 06pabOTKM BCEN NAPTUK
[leTanen Ha onepauunu paboynin caMoCcToATeNIbHO
CKaHWpYeT CBOK LUTPUXKOA U LUTPUXKOA Ha CBOEW
onepauun B MKH.

5. MacTtep noatBepxaeT OKOHYaHne paboTbl
(06paboTKM BCeEW NapTUK AeTanen), CKaHUpys
WTPUXKOA Ha CBOEW NNACTUKOBOM KapTe 1 WTPUX-
KoA Ha onepauuu B MK.

6. Ecnn y paboyero ectb IMHHOE KNIEMMO, TO
Janee geTanu MAyT Ha CneayloLlyto onepauumio.
Cnyx6a BTK He ocyllecTBASET Mexonepauu-
OHHbIM KOHTPOJb AeTanemn y pabo4mx, UMeoLnx
JIMYHOE KNEeWMO, eCcnn 3TOT KOHTPOSb He npej-
YCMOTPEH OTAE/NbHOM onepaLumen B TEXHONOMMK
N3roToBNIEHMS.

7. Ecnuny paboyero HeT IMYHOrO Kienma, To
nanee getanb otnpasnsetca B BTK.

8. MNpu nepepaye getanen n3 uexa B bTK
pabo4ynin CcaMoOCTOATENIbHO CKaHWpPYeT CBOW
WTPUXKOA M WTpuxKkos MKH ckaHepowm, ycTa-
HoBneHHbIM B OTK. KUC pacnosdHaeT npusHak
«aetanb nepegaHa B OTK».

9. MNpyn OKOHYaHUKM KOHTpoONA aeTanen B BTK
PUKCHPYETCH NUYHBIV WTPUXKOL paboTHMKa BTK
W LWITPUXKOA KOHTpONnpyemomn onepaumm B MKH.

10. JanbHenwwne onepaunm MKH BbinonHs-
toTca no nn. 3-9.

11. MNocne BbINONHEHUS NOCNEAHEN OnepaLuu
B MKH naptus getanen otnpaBnsetcs B bTK BHe
3aBMCMMOCTU OT HaNMYNS y pabOoTHUKA IMYHOTO
Knenma (cm. n. 8 — 9). B BTK BbinonHseTcs oT-
MeTKa 0 TOM, YTO JaHHas onepauus — nocnes-
HSK, BbINUCbIBAETCA HaknagHasa v T. 4. Jetanu
otnpasnstoTes B MNAB.

12. B N4b Ha MKH npoctaBnsieTcs oTMeT-
Ka 0 3aKpblTuM MKH, B aneKTpoHHOM XypHane
pernctpaunm MKH 3akpbiBaetcs.

OCHOBHbI€E pe3ynbTaTbl NPOEKTOB

B pesynbrate BHeapeHus y4eTa Ha cknage
OCHaCTKM ¥ onepaLLMin TEXHOMOrMYECKMX NpoLiec-
COB B MexaHoo6pabaTbiBalOLLEM Liexe Ha OCHOBE
TEXHOMIOTUU LUTPUXKOAMPOBAHUS OblIM NONYHEHbI
cnefytouime nNonoXuTenbHble peaynbraThl:

e yeTKas M 04HO3Ha4yHas CBA3b MaTepuasb-
HbIX U UHPOPMaLMOHHBIX NOTOKoB B KMC;

® CHWXXEHWe pacXxoAoB Ha y4YeT U UHBEHTa-
pu3aunio MaTepuanbHbIX LEHHOCTEN;

e aBTOMaTu4ecKkoe GUKCUpOBaHWe AaTbl U
BpPEMeEHU NpoBeaeHus y4eTHon dyHKumn B KUC,

YTO JaeT NPO3payHOCTb MPOLIECCOB B pexume
on-line;

e COKpalleHWe BPEMEHM NPOBEAEHUS yHET-
HOW onepauuu, UCKII0YEHUE BAUAHUS YenoBe-
yeckoro ¢akrTopa:

— ans Toro, 4To6bl B KUC BBECTM MHPOPMa-
LMI0 O HaUMeHOBaHUKU, 0603Ha4YE€HUU OCHACT-
KW, GaMunnmn paboTHUKA WM HOMEpPE MOJKHU,
Ha KOTOPYIO OCHACTKa NOJIoKeHa, AOCTAaTOYHO
CKaHepoM cuuTaTb ABa LWITPUXKoAa: cHavana
OCHaCTKM, a 3aTeM — MecTa XpaHeHus (~3 ce-
KyHAbl Ha OAWMH WTPUXKOA). Bcero — nopsaka
6...10 ceKyHp;

— ans Toro, 4to6bl B KNC BBECTM MHDOPMa-
LMIO 0 Havasne, OKOHYaHMK onepauuu, LOCTaTOYHO
TaKXXe CKaHepOoM CYMUTaTb [Ba LUTPUXKOAA: CHava-
na B MKH, a 3aTeM — pab0oTHKKa, BbINOSHAOLWLErO
[aHHyto onepaumio (~3 CEKyHAbl Ha OAWMH WTPUX-
Kop). Bcero — takke nopsigka 6...10 ceKkyHp;

e 6bICTPbI NoncK B KUC 1 aHanna cBegeHuni
0 TOM, Ha KaKoW onepauuu HaxoguTcs napTus
netanen B Lexe, CKONbKO AeTanen B AaHHOMU
napTum 3abpakoBaHO, KaKoBa peanbHas anu-
TeNbHOCTb LMKNa 06paboTKM MapTUK C y4E€TOM
MeXKonepaLuMoHHOro NPosiEXMBaHUS, KaKoBa
CcTeneHb rOTOBHOCTM TOW MAM MHOWM NapTUKX U
MHOrMe gpyrue cBegeHus. AHanus aTux cee-
IeHUin obecne4ynBaeT NoBbIlLIEHNE NPOU3BO-
OWUTENbHOCTU Tpyda paboynx, BbISBASET y3KNEe
MecTa MPOM3BOACTBa U BbICTPOE pearnpoBaHmne
Ha cuTyaumio B Lexed;

e Ha cknagax bUX:

— HaBeJeHuWe NopsaaKa B CKIaACKOM X035M-
CTBE;

— aBTOMaTU4yecKoe popMUpOBaHUE Kap-
TOYKM CKNaACKOro yyeta Kak otyeta u3 KNC
(6bICTPLIN BbINYCK AOKYMEHTOB, COAEPKALLNX
npaBu/ibHble 06BbEKTUBHLIE cBeaeHus). MNna-
HUPYeTCs OTKa3aTbCs OT ByMaKHbIX KapToyeKk
M He BECTU MX BPYYHYIO (pacnedvaTtbiBaTb Npwu
HEeob6X0AUMOCTH);

— aBTOMaTM4EeCKOE BeAeHME KypHanoB pe-
rMCTPaLUK BblAa4yM OCHACTKU U MHCTPYMEHTa;

— BO3MOXHOCTb NMPOBEAEHUS MOLWTYYHOrO
yyeTa ABUKEHMUSA creunanbHON OCHACTKU, 4To
0CO6EHHO BaXXHO NpKW NPOBeAEHUN A0PaBOTOK
WM PEMOHTa AOPOroCTOSWEN OCHACTKM.

PyKoBoacTBO NpeanpusaTMa NONOXUTENbHO
OLIEHMNO pe3yNbTaThl MUNOTHbIX MPOEKTOB BHE-
[IPEHMSA TEXHONOT MM WITPUXKOAMPOBaHUS. MnaHu-
pyeTcs pa3BUTHE BHEAPEHMS WTPUXKOAMPOBAHHMS
no BCEM LiexaM NPeanpusTUs, a Takxe BHeape-
HWe CUCTEMbI A5 y4eTa MaTepManoB, MOKYMHbIX
MHCTPYMEHTOB, OCHACTKM, COOPOYHbIX KOMMEK-
TYIOLLMX, FOTOBOM MPOAYKLMMK U Ap.

B pesynbraTe BbICOKOWM OLEHKU 3adDDEKTUB-
HOCTM BHeApeHWS GblJ0 PELIEHO pPacCLIMPUTb
ee NpPUMEHEHNE 3a CYET BHEAPEHUS CUCTEMbI
LUTPUXKOAMPOBAHUS AN1a yyeTa:

— BbINyCKa roTOBOW MPOAYKLMY;

— BbINOJIHEHMSA onepaLunin c60pKM B c60POY-
HOM Lexe;

— PEXKYLLErO MHCTPYMEHTa;

— CPeAcTB U3MEpPEHUN;

— TEXHWYECKOMN JOKYMEHTaLMK;

— OpraH13aLnoHHO-pacnopsANTENbHON A0-
KyMeHTaLuu v ap.

B uTore: nepexoa Ha peanbHbI YY4€T U UH-
BEHTapusaumio.

MonoxuTenbHble pe3ynbTaTbl BHEAPEHUS
TEXHOMOMMI WTPUXKOAMPOBAHMS NMOKa3ann mx
BbICOKYI0 3G (EKTUBHOCTL B NPOU3BOACTBE arpe-
raToB U CUCTEM M3HeobecrneyeHns netaTesb-
HbIX annapaTtoB Ha 6a3e eaAMHON MHPOPMaLMOH-
HOWM cucTeMbl. B HacTosiLLee BpeMs yxke BefyTcs
paboTbl NO pacliMpeHunto chepbl MPUMEHEHUS
TEXHOJIOrMI WTPUXKoAMpOBaHUsA. be3dycnosHo,
3TO NOMOXKET MNOBbICUTb 060 3OPEKTUBHOCTD
paboTbl NPOM3BOACTBA M NPEANPUATUASA B LIESIOM.




CBOM Ha CTPOUKe

PocT Kypca BanloT cy6nogpsiaHbie CTPOU-
TeNbHble opraHu3auuu Pocatoma owyTUIM Ha
ce6e B nosiHON mepe. 06beMHbIe NOCTaBKU
MaTepuanoB U geTtanein, Heo6xogumMble AN
BO3BEeJ€HUSA aTOMHbIX 0GbEKTOB, Tenepb
MPUXOAAT n3-3a py6erka 3HauuTeNbHO Noj-
pocwmumu B LeHe. OTKa3 OoT TaKUX 3aKynoK
paBHOCHUNEH OTKa3y oT noapaaa. Komnnekc-
Had nporpaMmma mmnoprto3ameLlleHusd npu-
3BaHa He TONbKO peLlUTb 3Ty Npo6aemy, HO
U OTKPbLITbL ABEPU B MacLUTaGHbIN PbIHOK ANnfA
OTe4YeCTBEHHbIX npoussonmeneﬁ.

MNepen camoperynnmpyembiMy opraHn3aum-
SIMW B 3TOM rofly CTOMUT rno6anbHaa 3ajavya —
pa3paboTaTb NporpaMMy UMMNOpPTO3ameLLeHUS
NPOAYKLMU, UCMOb3YEMOIN MPU COOPYKEHUHM
06bEKTOB aTOMHOM oTpacau. [Nporpamma onpe-
[JenvT nepeyeHb MaTepuanoB, KOHCTPYKLUWUA U
U3L4EeNni, KOTOpble 3aMeHAT UMMOPTHbIE aHaNorv
OTeYeCTBEHHbIMU. [119 0TO6GpaHHOM NPOAYKLIMK
6yayT onpeaeneHbl NpeanpuUsaTUa-NPoU3BoanTe-
i, HUOKPbI 1 0693aTenbHas cepTuduKaLms Ha
COOTBETCTBUE CTaHAapTam, KOTOpble TOXeE eLle
npeactout paspabotatb. MNogpobHee 06 3TOM
Mbl no6ecegoBan ¢ npesngeHtTom CPO aToMHOM
oTpacnv Buktopom OneKyHOBbIM.

- Buktop CeméHoBMY, cO3jaHUe Nporpam-
Mbl UMMOPTO3aMeLLeHUs AJI CTPOMKOMIUIEK-
ca aTOMHOWM OTpac/u CTaJio NPUOPUTETHOM
3ajauen, He TaK nn?

— [a, at0 TaK. [leno B TOM, 4TO Mpu COOpy-
EHWU aTOMHbIX 06bEKTOB NMpMMeEHseTcs Ao-

YcraHoBKa peaKtopa Ha JIA9C-2

B.C. OneKyHoB, npe3uaeHT CPO
aToOMHOM oTpacnu

BO/IbHO MHOIO UMMOPTHbIX TEXHONOTMYECKUX U
KOHCTPYKTUBHbIX 3/1eMeHTOB. Ceitvac nosiBunacb
HEeo6Xx0ANMMOCTb CPOYHOr0 Pa3BUTUS 34€ECb, B
Poccuun, npon3Boacts, NpM3BaHHbIX 3aMeCTUTb
MMMNOPTHbIE NOCTaBKKU. Bonpoc cToMT 04eHb OCTPO
M3-3a CYLLECTBEHHOI0 POCTa LieH Ha NPoayKLuio
3apybeXKHbIX MPOU3BOANTENEN ANS HALLIMX CTPOEK.
KoHeuHo, Mbl B cucteme CPO 6yaem npeaMeTHO
3aHMMaTbCs 3TUM BONPOCOM. Mbl HAMETUIU pa3-
paboTKy 1 6yaem yTBepxaaTb pag CTaHAapToB,
KOTOpble PernaMeHTUpPYIOT MNopTo3amellato-
LLtO MPOAYKLMIO CTPOUTENBHOIO NPON3BOACTBA.

MMIMOPTO3AMELLEHMNE

- Mo Bawum nporHo3am, Koraa NnoABATCA
K/lloYeBble MMMopTo3amMeLyaolue nosuumun?

— Pa6oTa 6bina HavaTa elwé 3aA0ro A0 Kpu-
3uca, MOTOMY 4TO 3TOT BOMPOC CTOSAN BCEraa. Yxe
cenyac ecTb pag MMNopTo3ameLlalowmnx No3u-
uuin. Hanpumep, CPO aToMHoWM oTpacnv B deBpa-
Ne yTBepAUIM CTaHAapTbl Ha aHKepa. ECTb KOM-
naHus HILTI (wta6-kBapTupa Hilti pacnonoxkeHa
B KHSXKecTBe JInxteHwTenH — Peg.), Kotopas B
CBOE BPeMS NMPeanoxunna HoBbl KOHCTPYKTUB,
npexae He UCnonb3yeMbli. PaHblue NnpuMeHs-
JIUCb 3aKNagHble geTanu, KoTopble HYy>KHO 6bl110
3apaHee 3abeToHUpoBaThb, a HILTI npeanoxu-
Nla COBpPEMEHHbIe TEXHON0rMK, NO3BONSIOWNE
yCTaHaBNnBaTb aHKepa Ha 4YUCTYl0 GETOHHYIO
cTeHy. Ho ceroaHsa aTa KOMMNaHMA nocTaBnseT
aHKepa No o4eHb BbICOKOW CTOMMOCTH, U B NPU-
HaToM CPO cTaHgapTe y»Ke He oroBapuBaeTcs,
4TO NPOM3BOANUTENEM aHKEPOB 0653aTeNbHO
[o/mKHa 6bITb Komnanusa HILTI. B gokymeHTe
COLEPKUTCS NOMHbIV CBOA TEXHUYECKMX XapakK-
TEPUCTUK U TPEBOBAHUM K 3TUM U3LENUSAM, U
CerofHs ecTb Y)Ke oTe4eCTBEHHble KOMMaHuWH,
rOTOBblIE MPUCTYMUTb K M3FOTOBNEHUIO TaKUX
aHKepoB. Cenyac HaM He06x0aAMMO CTaHdapTa-
MU, KOTOPbIE€ Mbl MPUHUMAEM, NPOSTIOXKUTb NYTb
OT JAOCKM NMPOEKTUPOBILLMKA A0 CTPOUTENbHOM
nnowaakn. Kak TonbKo cTaHaapT YTBEPXKAEH,
NMPOEKTUPOBLLUK UMEET OCHOBAHUSA 3al0XMUTb
3TW U3LeNus B CBOIO JOKYMEHTaLMIo, yKe 6e3
yKa3aHWs KOHKPETHOro Npov3BoauTens, a co
CCbIZIKOM Ha cTaHdapT. M Torga KomnaHms, Ko-
TOpas U3roTaB/MBaET aHKepa, MOXET NPOUTH
cepTudUKaLmio U cTaTb NOIHONPABHbLIM y4acT-
HUMKOM pbIHKa 3TOW MPOAYKLMU.

ELLé oinH cepbE3HbIit CTaHAAPT, KOTOPbIN
npuHsanm CPO aToMHOM oTpacnu, KacaeTcs CTbl-
KoB lNepenepus (06beaANHEHNE Kene3006eTOoH-
HbIX KOHCTPYKLIMIM C MOMOLbIO chelnanbHbIX
neTneBbIX apMaTypHbIX BbIMYCKOB. [JaHHbIN
CTbIK IBNSIeTCA YHMBEpPCalbHbIM — obecne-
ynaeT paboTy 06bEANHEHHOM KOHCTPYKLMUK
He TONbKO Ha cpes, U3rmb, HO U Ha pacTsaxe-
Hue — Pep.).

[oaTtomMy MOry CKasaTb, YTO Mbl yXKe UAEM
NyTEM MMNOPTO3aMELLEHUS.

- MoyemMy UMEHHO 3TU AeTanu cTaHAap-
TU3UPOBAIU NEePBbIMU?

— 310 BbIGOP NpodcoobuiectBa. NMpodeccu-
OHanbl, YeHbl 3KCMEPTHOIO COBETA, NpeaCcTaBU-
TENU NPOEKTHbIX OpraHu3auni, CTPOUTENbHbIX
KOMMaHWN BMeCTe paccTaBAsfOT MPUOPUTETDI.
AHKepa 1 NeTneBble CTbIKM O4YEHb LUMPOKO MpU-
MEHSIOTCA Ha aTOMHbIX CTPOMKax. IT0O TO, 4TO
NIEXWUT Ha NOBEPXHOCTU, NOITOMY POCCUICKKE
aHanorn UMEeHHO 3TUX U3AENNI HYXKHO BHEAPSTb
6bICTpee BCeEro.

- CPO atomMHoOIA oTpacau 6yayT oTémparthb

npeanpUsaTUS, CNOCOGHbIE CO3AaTb POCCUM-
CKMWe aHanoru npoaykuuu. Ha Baw B3rnsg,
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MMMNOPTO3AMELLEHNE

€CTb U3 KOro BbiGUpaTb, XBAaTUT /I KoMne-
TEeHLUA OTe4eCTBEHHbIM NPOU3BOAUTENAM?

— B oTpacnu HyxHble KoMnaHuun ecTb. Uy
HWX B 3anace He TONIbKO OrPOMHbIH OMbIT NPOU3-
BOZCTBA, HO U, CaMoe rMaBHOe, €CTb TEXHOJNIOTUMU,
cnocobHble 06ecneynTb MMNopTo3ameLleHue.
Ecnv roBopuTb 0 KOHKPETHBIX MpUMepax, To Ha-
308y TUTAH-2. MydTbl ansa apmatypbl UX Npo-
M3BOACTBA Y)K€ MCMOMb3YIOT MPU COOPYKEHUMU
JNleHnHrpaackon A3C-2.

- A KaKum o6pa3oMm Bbl 6yaeTe KOHTPO-
NIMpoBaTb KOHEYHbIN NPOAYKT?

— Kaxkpoe nsgenue, kotopoe 6yaeT natm no
MMMOPTO3aMELLEHMIO, AOSIKHO MPONTH NOJHbIN
umkn HUOKPoB, ncnbiTaHUi, UccneaoBaHui,
npexae 4em GyaeT YyTBEPKAEHO CTaHAapTOM U
NoATBEPKAEHO CePTUUKATOM COOTBETCTBUS.
KOHeYHO, Mbl CerogHs o4eHb HageemMcs Ha uc-
nblTaTeNibHO-UCCNeaoBaTeNbCKylo 6a3y MICY
ana nposeaenns HNOKPoB. Kctatn roBops,
nofy4MB CTaTyC Hay4YHO-UccneaoBaTeNlbCKOro
o6pa3oBaTeNibHOro LeHTpa, YHUBEPCUTET Nosy-
4Yun 60NbLINE UHBECTULMKU U NEPEOCHACTUI CBOU
nabopaTtopHble KoMmnaeKcbl. Ceryac, Hanpumep,
B MbiTuiiax MI'CY MOHTUPYET COBEPLUEHHO YHU-
KaslbHYl0 CUCTEMY 151 UCTNbITAHWUIA CTPOUTENbHbIX
KOHCTPYKUMW. Ha aToi nnowaake 6yayT A0BOAWUTb
CUCTEMbI 0 pas3pyLleHuns, 4TOObl MOXHO 6bl10
TOYHO 3adUKCHMpPOBATbL BCE NPEAENbHbIE COCTOS-
Hus. ECTb psj Apyrux uccnefoBaTenbCKUX MHCTH-
TYTOB, B TOM Y1CIE, HaLK oTpacnesble. [0N10BHbIE
opraHusaumu PocaTtoMa no MaTepuranoBeieHnto
cenyac 6yayT BOBJIeYEHbI B BOMPOCHI, CBSA3aHHbIE
C cepTUdUKaLUUen, ¢ UCNbITAHUSAMMU, C UCCneno-

Huxonaii lMeTpoB, pyKOBOAHTENIb NPOEKTa N0 NPOH3BOACTBY METa/l/ION3/1e/INH CTPOUTE/IbHOro
xonpuHra «TUTAH-2»:

— VMaes nponsBoAcTBa MMIopTO3aMeLLaloles npoayKUum npuwia K Ham ewé B 2011 rogy, crnycts rog
Mbl €€ peann3oBain. PaHblle MydTbl MPUOBPETANINCH 3a PYOEKOM, HO UMMOPTHAsS MPOAYKLUMUS CTOUT
6€e3yMHbIX AEHEr A5 CTpaHbl, 415 MPOU3BOACTBA, A1 CTPOHKKU. bnarogaps Hawemy npou3BOACTBY 3a-
Py6EXHbIM NOCTaBLYMKaM MPULLIOCH B ABa pa3a CHU3UTL LIEHY Ha CBOIO MPOAYKLMIO, M BCE paBHO HaLlM
My@TbI cenyac B Ba pa3a geluessie UMIMOPTHLIX aHa/l10roB.

Ha ceroaHsWHWA geHb My®Tbl, KOTOPbIE Mbl MPOU3BOAUM — €ANHCTBEHHbIE OTEYECTBEHHbLIE MyPTOBbIE
pe3b60Bble COEANHEHNS apMaTyphbl. TOJILKO YTO OTIrPY3uIM OYEPESHYIO MapTHio 3TOM NPOoAYKUMKU Ha Jle-
HUHrpaackyto ASC-2. Halue npon3BoACTBO MOXET MOHOCTbIO 3aKPbITh MOTPEGHOCTH 10 3TOH NPOAYKLMU
BCEX CTPOUTENbHbIX nolaaoK ASC. Hageroch, YTO BMOCAEACTBMM Mbl CMOXXEM 06ecreynBaTh el BCIO
aToOMHYI0 OTpac/ib.

Pa3BuUTHIO UMITOPTO3aMELLEHNS MELLAET yKa3aHne Ha KOHKPETHOro nocTaBLyMKa, MponnucaHHoe B npo-
eKTax. 310 anpuopu orpaHNYMBaET KOHKYPEHLMIO. Ha MoV B384, AOIXKHbI ObITb yKa3aHbl 06LyMe yCcioBus,
TEXHUYECKHUE TpeboBaHUS A/151 POAYKLUMH, MO KOTOPbIE NOAXOAUT U POCCUICKAs MPOAYKUMS, M MPOAYKLUNS
pon3BOANTENEN APYrUX CTPaH. M Toraa B YHECTHON KOHKYPEHTHOM 60pb6€E PELLAETCS, KTO Ka4eCTBEHHEE
u felleBsie CMOXXET BbIMOJIHUTL TOT UM MHOM 3aKa3. IMMopPT HaM, KOHEYHO, HYy)KEH, HO HE B TAKOM KO/U-
4ecTBe, B KOTOPOM OH MPeACTaB/IeH cenyac. A y Hac eCcTb BCE PECYPChI, YTOBbI co34aBaThb elé 60/bLIe
MMIopPTO3aMeLLatoLLEN MPOAYKLMM.

BaHMaMKu, HHOKPamu no MMnopTo3aMeLleHuIo.
3710 paboTa He OAHOr0 AHS, HO YeM paHbLue Mbl
HayHEM, Tem BbICTpee NPonaéM 3TOT NyTh.

- Kak Pocatom 6yaeT MOTMBUpOBaThb Nepe-
X0/, Ha OTEeYECTBEHHYIO NPOAYKLUIO?

— Pocatom yxe moTuBupyert. Hem 6bicTpee Mbl
nepexoamM Ha oTevecTBEHHble NPOU3BOACTBA,
TeM 6bICTPEeE CHUKaEeTCA CTOMMOCTb CTPOUTESb-
cTBa. Bbl e NoOHMMaeTe, YTO CEroAHs 3a CYET
pa3HuLbl KypcoB B3neTaeT noj Hebeca CToM-
MOCTb MHOTMX U3JENUN, KOTOpble NOKyNatTCs
3a py6exoM. [NoaTomy 0CBOEHME HOBbIX NPOU3-
BOACTB — HacyliHas HeobxoaAMMOCTb.

— B cBI31 C pOCTOM KypCcOB BaJloT, 6yaeT
1M NnepecMaTpyMBaTbCA CMeTa Mo TEeKylW UM
cTponKam?

— beccnopHo, Tam, rae HEBO3MOXHO 3aMe-
CTUTb UMMOPT, CMeTa ByaeT nepecMaTpuBaTbCs.
Be3 aToro Henb3s, MHayve NoapsiAHbIE OpraH13a-
LMM M NOCTaBLLMKM MPOCTO HE CMOryT paboTaThb.
MoaTomy TaK BaxKHO dopcMpoBaTb CTaHAAPTH-
3auMi0 MMNOPTO3aMeLLaloWnX U3aennn, onpe-
[ennTb TeEXHU4YecKkne TpeboBaHus, onpeaenutb
OTeYeCTBEHHble NPeanpUaTUs, KOTOpble CMOTyT
WX MPOM3BOAMUTb.

AnHa KAPTALLOBA

060opyaoBaHue KanunuHckoin A9C
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IMPORT SUBSTITUTION

«Buddies» at the Construction Site

Rosatom’s subcontractors are adversely
affected by the rise in foreign currencies.
Materials and components required for nu-
clear facilities construction are imported at
much higher prices now. Any refusal of the
imported components equals to a refusal of
completing the facilities. The comprehensive
import-substitution program is designed to
solve the problem and to give Russian pro-
ducers access to the market.

An important task for self-regulated organiza-
tions this year is to develop a program of import-
substitution of products used in construction of
nuclear facilities. The program is to contain a
list of materials, units and components that will
be used instead of similar imported products.
Manufacturers, R&D and certification process are
to be specified in the program. Standards for cer-
tification are also to be developed. We discussed
the issue with Victor Opekunov, President of Self-
Regulated Organizations of the nuclear sector.

- Is it true that the import-substitution
program in the construction division is a pri-
ority for the nuclear sector?

— Thisistrue. A lot of imported technological
elements are used in the construction of nuclear
facilities. Now we need desperately to develop
production of import-substitution materials in
Russia. The issue is topical because the prices of
foreign manufacturers have grown significantly.
Of course, self-regulated organizations will be
actively involved in the solution of the problem.
Plans have been made to develop and adopt
a number of standards for import-substitution
construction materials.

- When can we expect the key import-
substitution products to appear?

— The work had been initiated long before
the crisis, as it was always a topical issue. Some
import-substitution materials are already avail-
able. In February Self-Regulated Organizations
of the nuclear sector adopted standards for wall
dowels. Some time ago HILTI Company of Lichten-
stein offered a new technology that had not been
used before. Originally, concrete inserts were
used, while HILTI proposed to use a technology
of installing dowels on a clean concrete wall. But
today the company supplies wall dowels at a very
high price, and the adopted standard does not
stipulate that HILTI should be the only supplier of
the wall dowels. The document contains a list of
specifications and requirements to the product,
and now some Russian companies are ready to
manufacture these components. The standards
we adopt are expected to pave the way from a
designers’ office to a construction site. When the
standard is approved, a designer can foresee
the use of components in the design documen-

Nikolay Petrov, Project Manager, Hardware Production, TITAN-2 construction holding:

— Itwas as early as in 2011 when we began thinking of import-substitution, and one year later the project
was implemented. Originally, clutches were purchased abroad, but imported products are very expensive
for the country, production and construction. Because of our production, foreign suppliers have had to
half their prices, still our clutches are twice as cheap in comparison with foreign-made similar products.
Today our clutches are the only Russia-made socket-joints. We have shipped a batch of the clutches to
Leningradskaya NPP-2 recently. We can satisfy the needs of all NPP construction sites in these clutches.
| hope that we shall be able to provide the nuclear sector as a whole with our products.
Import-substitution is hindered by the specification of a concrete supplier in the design documents.
This restricts the competition a priori. In my opinion, it is necessary to specify general conditions and
product specifications which are met by production of both Russian and foreign manufacturers. And
then fair competition will show who can meet an order at a lower price and with a better quality. We
need imported products, of course, but not in the present amounts. And we have resources to produce

more import-substitution goods.

tation, not indicating a specific manufacturer
but referring to the standard. A company that
produces the dowels is liable for certification
and can be a full-fledged player in the market
of these products.

Another important standard adopted refers
to castellated joints.

Thus, we are engaged in import-substitution
already.

- Why these components were the first
to be standardized?

— It is the choice of the professional com-
munity. Professionals, experts, representatives
of the design organizations and construction
companies choose the priorities. Wall dowels
and castellated joints are widely used in the con-
struction of nuclear facilities. It is obvious that
these are the products that must be developed
in Russia as soon as possible.

— The Self-Regulated Organizations will
choose companies able to develop Russian
analogues. Do you think that the pool of com-
panies is large enough, and companies have
sufficient competencies?

— There are competent companies in the
nuclear sector. They have vast experience in pro-
duction and possess technologies necessary to
ensure import-substitution. TITAN-2 is an exam-
ple. Their clutches are used in the construction
of Leningradskaya NPP-2.

— Are you going to supervise the final
product?

— Each import-substitution product must
undergo R&D procedures and a whole cycle of
tests in order to be approved by a standard and
a conformance certificate. Today we hope to use
the research and testing facility of Moscow State
Construction University for conducting R&D. By
the way, with its new status of a research and
education center, the University has received

large funding and managed to update its labora-
tories. For example, a unique system for testing
structural steel is being installed in Mytischi now.
Building constructions will be crashed there to de-
termine all limit states. There are other research
institutes, and in our industry too. Rosatom’s
principal agencies engaged in material studies
will be involved in certification, testing and re-
search issues of import-substitution. It will take
time to solve the issues, but the sooner we begin
to do it, the sooner we find solutions.

— What are the means of motivating the
companies to transfer to Russia-made prod-
ucts?

— Rosatom does motivate them already. The
sooner we start using Russia-made product, the
quicker the construction cost reduces. You surely
understand that due to the rise in foreign cur-
rencies, prices of imported products skyrocket.
That is why development of new production is
a crying need.

- Will the project estimates be reconsid-
ered because of the price rise?

— Certainly, where import is impossible to
replace project estimates will be reconsidered.
Otherwise, contractors and suppliers will not be
able to operate. That is why it is so important to
boost the process of standardization, to deter-
mine specifications and to specify Russian com-
panies that will manufacture new components.

Anna KARTASHOVA
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Typ6oyctaHoBka 1200 MBT ana ASC ¢ TMxoxogHou TypOUHOM
ARABELLE™ — onTMMHn3npoBaHHbIE pelleHnsa MallMHHOrro 3ana

A.M. LLBETKOB - TeXHU4YECKHH AUPEKTOop
000 «<AA3M»,

A.B. AIEKCAHAPOB - HaYanbHUK
ynpaB/ieHHs1 BCIOMOraTe/ibHbIX CUCTeM,
AUPEKLUUS N0 UHXXUHUPUHrY 000 <AAIM»

000 «AASM>», AO «<HWA3M» (HUA3M) 1 Anb-
ctom MNayap Cuctema CA (AnbCcTOM) NpegnaratoT
CerofHs rotoBoe pelleHne ans CTPouTenbCTBa
A3C ¢ TMxoxoaHon Typ6uHon ARABELLE™ B on-
TUMM3MPOBAHHOM MaLIMHHOM 3ane.

[MpOEKT C TUXOXOAHOM TYPOUHOM — 3TO aTOM-
Has 3NeKTpoCcTaHuMs, obecneynBatoLas caMbli
BbICOKMI B MUPE YPOBEHb IKOHOMUYHOCTH, IKC-
nayaTauMOHHOM rOTOBHOCTU N 6€30MacHOCTH:

— BbICOKas afieKTpuyeckasn MmolHoctb 1200
MBT Ha KneMmax reHeparopa;

— 60NblIOK Anana3oH MaHeBpPUPOBaHUSA
MOLHOCTbIO: B npegenax 100 — 20 — 100%;

— Bblcokun KMNA: 37,7%;

— BbICOKas 3KcniyaTaunMoHHas roToBHOCTb:
97,5%;

— BblCOKas HagexHocTb: 99,97;

— 60/bLLOKN CPOK CNy6bl: 60 nerT;

— Knaccudumkauus no 6esonacHoctu (3H/4)
HesiaepHow Yactu A3C;

— CEeNCMOCTOMKOCTb: 7 6annoB No LkKane
MSK-64;

— TennoduKaLMOHHas YCTaHOBKa;

— ACY TN n KomnbloTepm3oBaHHbI HMI nH-
Tepdenc.

MapoBasa Typ6uHa

Ncrnonb3ysa texHonornio ARABELLE™, Ko-
Topas NOAXOAWT Anst paboTbl C NOGLIM TUMNOM
SAEPHOr0 peaKTopa B Anana3oHe 3NEKTPUYECKON
MouiHocTn ot 1000 MBT go 1800 MBT anek-
Tpnyeckon mowHocTtu, Anbctom/AAIM /HNAIT

CMPOEKTUPOBaNMU TYPOUHY, aaanTUPOBaHHYIO Noj
BCe NepeyncneHHble Bbllle TpeboBaHUs (BbICO-
Kui cymMMapHbin KM, yBenMYeHHbIM MPOEKTHbIN
CPOK CNY6bl, KOPOTKME PEMOHTHbIE MEPUOADI U
CHWXEHHbIe 3aTpaTbl Ha Texo6CNyXMBaHUe) u B
3HaAYUTENbHON CTEMNEHN aJanTUPOBaHHYI0 Noa
POCCUICKME OOBLEKTBI, YCNOBUS 3KCMAyaTaunm
M TEXHONOrMKU. Kak NoKa3aHo Ha PUCYHKeE HUXKe,
TypbuHa npoekTa BBAP-TON nmeet 3 4actu: Bbl-
COKoro gasnenus (BA), cpeaHero nasnenus (C)
W HU3KOro gasneHus (HA).

OgHonoTo4YHas KOHCTpyKuunsa Y4B v HYC[,
ob6ecrneynBaeT nosblilweHune K[ 6narogaps
CHWXEHMIO BTOPUYHBIX NOTepb, KoTopble ¢op-
MUPYIOTCS B KOPHEBOM U NepudepunHon 30Hax
NPOTOYHOM YacTU.

YacTb cpefHero gaBneHWs BblHECEHA U3
moaynen UHA v crpynnupoBaHa ¢ LMAUHAPOM
BbICOKOro AaBneHnsa B 06beanHeHHbIv LICBA, 4To
NO3BOINMN0 YMEHbLUUTb ANUHY TYPOUHbI, @ TaKXKe
NnoBbICUTb pa3aenuTensHoe aaBnexnue nepea Crr
[0 10,7 Krc/cm2,

MoBblWweHWe pa3gennTenbHOro AaBlieHus
yBenunyusaeT KIN/J uvkna v ymeHbluaeT pa3mepbl
1 KonnyecTBo 610K0B KnanaHos nocne CIMM. bno-
KW KnanaHoB nepepg LLHZ, npu 3TOM OTCYTCTBYIOT,
4YTO ONTUMM3UPYET KOMMOHOBKY Typ6oarperara.

B KOHCTPYKUMK NpeaycMoTpeHa KoHdurypa-
LM BbIXOMHOW YacTu TypOuHbl HA ¢ nonatka-
MU nocneaHen ctynexdy H, 57 gronmoB (annHowm
1430 MM npwu cKkopocTu BpauleHnsa 1500 06/
MWH), KOTOpble JOKa3anu cBoto 3OHEKTUBHOCTb
N Ha[EeXHOCTb.

Typ6uHy ARABELLE™ nerye mMoHTMpOBaTb
N 06CNyXunBaTb, NOCKONbKY MOAY/N HU3KOrO
[aBIEHUS UMEIOT HE3aBUCUMYIO KOHCTPYKLMIO,
4TO NO3BONSET COOGUPATb LUAUHAPLI HU3KOrO
[aBNeHns OTAENbHO OT KOHAeHcaTopa v obner-
YyaeT LUEeHTPOBKYy BanonpoBoaa. [Ba Kopnyca

cenapartopa-naponeperpesartens onpeaensor
Hanuyue ToNbKOo 4 6/10KOB CABOEHHbIX K/lanaHoB
npomMneperpesa, TeM CaMblM 3KOHOMUTCS MECTO
NS TEX06CNyKMBaHUS BAONb LMAMHAPOB HU3KOrO
fasneHus. Kpome Toro, 6onee nerkui goctyn K
LUMAMHAPaM HU3KOro JaBieHns obecneyvnBaeTcs
3a CYEeT yCTaHOBKMU nepenycKkHblx Tpy6 CA/HA
HWKe BepxXHer GyHAAMEHTHOWN MAUTbI TYPOUHbI
(npu TexobenyxkuBaHun LUH/ ucknioyaetcs He-
06X0AMMOCTb Pa36opKKU AaHHbIX NEPEnyCKHbIX
Tpy6), TakMM 06pa30M, 0CBOOOKAAETCH MHOIO
MecCTa Noj NNoLWajKv Ans packnajaku obopyao-
BaHWS M yMEHbLUAETCS Bpemsi TEXO6CYKMBaHUS
mogaynewn UHZ.

TypGorenepartop

B npoeKkTe npumeHeH Typ6GoreHepatop
GIGATOP™ mouwHocTbto 1200 MBT ¢ BOAO-
pPOAHO-BOASAHBIM oxnaxaeHveM. Ero ocHoBHble
NPenMyLLECTBA U OTIMYUTENbHbIE 0COBEHHOCTH
3aK/04aloTCs B CneayloLeM:

— BOJOPOAHO-BOASHOE OxnaxaeHue Typb6o-
reHepaTtopoB 60/1blLIOM MOLWHOCTU B MUPOBOM
NnpaKTMKe 3apeKoMeHA0Bano cebs Kak Hage-
HOe M pedepeHTHOoe pelleHne Ana Bcex TUMoB
3NEKTPOCTaHLUN;

— MpY UCNONb30BaHMM BOAOPOAA KaK xna-
nareHTa JocTuraeTcs BblCOKOoe 3HaveHune KIlz
(98,98%), cKntovaeTcs NpexaeBpeMeHHoe cTa-
peHME N30M5LMKM, COKPALLAOTCS IKCMIyaTalMOH-
Hble pacxobl 3@ CYET OTCYTCTBUS YBIAXKHEHUN,
OKMUC/IEHNS U 3aMbINEHUS;

— OpUrMHaNbHas cxema BOAOPOAHOI0 OXNax-
[eHus poTopa obecneynmBaeT 0O4HOPOAHOE TEM-
nepaTtypHoe nose no Bcew anmMHe 604KM poTopa
W yCTPaHSET PUCK TeMNepaTypHoro ancbanaHca;

— NPOBOJHUKN OBGMOTKM CTaTOpa U3 Hepa-
BEOLLEV CTanM NO3BONSIOT U3GEKATb OKUCIEHUS,
CHM3WTb JO6aBOYHbIE MOTEPU B NaA3y, YMEHbLLUUTb

Puc. 1. MpuHuunuanbHas cxema TYpGUMHHOM U reHepaTOPHON YCTaHOBKH

46 ATOMHbIV MPOEKT




Puc. 2. O6u1ee KOMMNOHOBOYHOE pelleHne TYp60yCcTaHOBKU

BEPOSATHOCTb NPOTEYEK U YBNaXKHEHUSA Mexbas-
HbIX 30H;

— 3Ha4YUTENbHO yrpoLaeTcs NpoLecc BoAo-
NOArOTOBKMU;

— KOHCTPYKUMS KpenieHns No60BbIX YacTen
06MOTKM cTaTopa o6ecneynBaeT HUSKUIN YpOBEHb
BMOpaLMK B NpoLecce aKcnayaTauuu;

— MacnsHble ynaoTHEHUS Bana — OAHOMO-
TOYHblE, KOMbLLEBOro TMna. CoyeTatoT NPOCTOTY
M HaJEXHOCTb KOHCTPYKLMM C HEYYBCTBUTENBHO-
CTblO K OCEBOMY MepeEMELLEHNIO poTopa U 06e-
cneyYynBaloT HEAONYCTUMOCTb NPOTEYEK BOLOPOAS;

— KOMMNaKTHbI GECLLETOYHbIN BO36yaUTENb
6e3 JOMONHUTENbHbIX NOAWMUMHUKOB, a TaKKe
LMTOBOE MCNONHEHME NOAWMUNHUKOB reHepaTopa
3aMeTHO CHUXAIOT AIMHY BCEW IMHUK Bana;

— HW3KME MeXxaHUYECKME Harpy3Ku OT LieH-
TPOGEXHBIX CU HA 3N1IEMEHTblI POTOpa U OTCYT-
cTBME BAUAHMA 3ddeKTa HEPABHOXKECTKOCTH
obecneynBaloT BbICOKME NOKa3aTenn Hagex-
HOCTK TexHonornn ARABELLE™.

KoMnoHoBO4YHbIE pelueHus
MalWKWHHOIO 3ana

B npouecce NnpoeKTMpoBaHMA MalWMUHHOIO
3ana cneunanuctel AASM/Anbctom n HAAIM
COBMeCTHO paboTanu Hag onpeaeneHnem on-
TUMaNIbHON KOHOUTypaLunn TYypboyCcTaHOBKMU
C TOYKM 3PEHUS ee IKCMNyaTalnOHHbIX BO3-
MOHOCTEN, a TaKXe Haubonee uUenecoo-
6pa3HOM KOMMNOHOBKM M KOHCTPYKTUMBHOIO
MCMNOJIHEHUS MalUMHHOIO 3ana. B utore Gbina
CNpoeKTMpoBaHa Typ6oycTaHOBKa B MOSHOM
COOTBETCTBUM C TpebOBaHUAMMN 3aKa3yuKa
W YCNOBUSIMU 3KCMnyaTaLMn Ha POCCUUACKUX
A3C, ob6ecneymnBatoLLas BbICOKUIA CYyMMapHbIn
KNA, yBennyeHHbIN NPOEKTHbLIN CPOK CYXObl,
KOPOTKME PEMOHTHbIE Mepunoabl U HU3KKNE 3a-
TpaTbl Ha Texo6CnyKnBaHue.

B uenom 6bina npogenaHa 6osbluas pabota
no o6LLein KOMMOHOBKE 3AaHns TYPOUHbI C LENbIO
CHUXXEHWS CTOMMOCTU CTPOUTENLCTBA U 06nierye-
HUS NpoLiecca TeEXO6CNYXUBaHUS.

KOHCTpYKTUBHbIE OCOBEHHOCTU Typ6OoyCTa-
HoBKM ARABELLE™ 1 KOMNOHOBOYHbIE pELLEHMS
34aHusa TYpOUHbI 3HA4YMTENbHO 06neryatoT ee
MOHTa M 06CNy>KUBaHWE.

OCHOBHbIE NpenmylLecTBa KOMMNOHOBKK Ma-
LUMHHOrO 3ana cnegyloume:

— KOMMaKTHaa naowajb MalWWHHOro 3ana
C BO3MO}HOCTbIO BHECEHWSA U3MEHEHUI B 3a-
BMCUMMOCTHU OT PacnooXeHUs OTAENbHbIX KOM-
NMOHEHTOB B COOTBETCTBUM C 06LLEN KOHLIEMLIMEN
reHnaaHa UM UHbIMU OrpaHUYEeHUaIMMU;

— MPSAMOW JOCTYN MOCTOBbIM KPaHOM K KOH-
[leHCaTHbIM HacocaM, BaKyyMHbIM HacocaM, Ha-
cocaMm oxnaxatolen Boapl, MacnsHbIM Hacocam
Typ6MHbI, HaCOCaM OxNaXKAaloLen BOAbl 3aMKHY-
TOro KoHtypa, NHA v NBA;

— 6aK 3anaca nuTaTeNbHOM BOAbI, pacnoso-
YKEHHbIM Ha onepaTMBHON OTMETKe nepea Typou-
HOW, NO3BONSIET OTKA3aTbCs OT AOMOIHUTENILHOTO
nposieTa, B KOTOPOM TPaAWLMOHHO pacnonara-
NoCb leaspaTopHOe OTAENEHUE;

— cBo6oaHas 30Ha Ans 3aMeHbl Tpy6 BCex
Tennoo6MeHHNKOB, BKtovas CIIM;

— BAOJb BCEX NUTATENbHbIX HACOCOB Npea-
yCMOTpPeHa nnolwaaKka ansg TeXo6CnyKuBaHus,
KOTOpasi Haxo4MTCS B 30HE AENCTBUS JOMOSHM-
Te/IbHOro MOCTOBOIO KPaHa;

— 6JI04HOE UCMONIHEHWE BCNOMOraTe/bHbIX
cucTeM Typ6GOyCTaHOBKM.

NMpoeKkTHpoBaHHe B €fUHON
uHpOpPMaLMOHHOW MogeNnH

Pa60oTbl N0 MPOEKTY BbIMOAHANNCH C UCMOSb-
30BaHMEM HOBENLUMX UHOOPMALIMOHHbBIX TEXHOMO-
M B NOJIHOM COOTBETCTBUU C TpeboBaHUAMMU K
«PocaTom» K MPOEKTUPOBAHMI0 aTOMHbIX 3/1EKTPO-
CTaHUMIN HOBOIO MOKOMEHMUS.

KoMnneKc NpoeKTHbIX paboT, BbINOIHAEMbIX
COBMECTHO C FEHMPOEKTUPOBLLMKOM MaLUMHHOIO
3ana, npeanonaran cTaH4apTU30BaHHYIO CTPYKTY-
pYy A@HHbIX M OTHETHOW IOKYMEHTALNN, KOTOPbIE,
HayMHasa co cTaanm TeXHMYECKOro NPoeKTa, Bbl-
NOJSIHANUCH B €4MHON MHPOPMALMOHHON MOAENN
Nnpu TECHOM COTPYAHUYECTBE C NPODUIbHBIMU
crneuvanncTamm reHnpPoeKTUPOBLLMKA: TEXHOSO-
ramu, pacyeTdymkamu, nHxeHepamu no KUMuA
n ACY Tr.

B KauyecTBe egnMHON MHPOPMALIMOHHOM cpe-
Ibl 6bl1 NPUHAT NpoayKT SmartPlant kKomnaHuu
Intergraph, a umeHHo: Smart Plant 3D gna mo-
[enun MalwuHHoro 3ana, Smart Plant P&ID gns

MMIMOPTO3AMELLEHMNE

TexHonormyeckux cxem, Smart Plant Foundation
B Ka4yeCcTBE MHTErpaumnoHHOM NnathopMbl.

CoBmecTHas paboTa MHKEHEePOB reHNPoeK-
TUPOBILLMKA U NOCTaBLLMKa OCHOBHOIO 060pya0-
BaHWS MalMHHOIO 3ana NPOBOANSIACh B €IMHON
MHPOPMALIMOHHON cpefle, Ha4YMHasa co CTaauu
TexHMYeCcKoro NpoeKTa, Npy afiMMHUCTPUPOBAHUK
crneunanmcTamm reHNPoOEKTUPOBLLMKA.

Pesynsratom cOBMECTHOWM paboTbl C reHnpo-
EKTUPOBLIMKOM SIBMIOCb, B TOM Yucne, bopMmUpo-
BaHMWe NaKeTa YepTexen Ans Bblaayun «3agaHus
Ha CTPOMUTENbHYIO YacCTb», FAe UHTErPUPOBaHHas
3D Moaenb cucTeMbl 061aaaeT 4OCTAaTOMHOM CTe-
NeHblo AeTanmsaunu, 4ToObl M36eXKaTb KONTU3UIA
Npv NPOEKTUPOBAHMN.

CosfaHHas B npoLecce NpPoOeKTUMpOoBaHUS
MHTerpmvpoBaHHas 3D Moaesnib MallMHHOMo 3ana
o6nafjana 4OCTaTO4YHOM CTEMNEHbIO AeTann3aumm
1 no3eonuna chopMmMpoBaTb NaAKET HYepTeEKEN
[N BblAa4yu «3alaH1sl Ha CTPOWUTENbHYIO YacTb».

[EHNPOEKTUPOBLUMK MPU ITOM CyMENT MUHU-
MW3UPOBATb PECYPChbl, KOTOPblE TPAAULMOHHO
TpebyloTCs Ha MEPEHOC UCXOAHbIX AAaHHbIX MO-
CTaBlMKa B MOJeNb MalUMHHOIO 3ana.

CXEMHbI€ peLIeHUsI MO CUCTEMAM, HaYMHas
€O cTaamu TeXHUYECKOro NPOeKTa, peannsyoTcs
HernocpeaCcTBEHHO B e4MHON MHOPMaALMOHHON
MoAeNu reHnpoeKkTupoBliMKa — Smart Plant
P&ID, no3Bonsis onTMMM3NPOBaThb LMK Corfa-
COBaHMWA TEXHUYECKHUX PEeLLIEHUN.

BbinonHeHne cxem B MOAENWN FEeHNPOEKTH-
POBLLMKa N03B0OSIMI0 06ecneyYnTb BEAEHWE ean-
HOW 6a3bl JaHHbIX M0 0OBLEKTY Ha BCEX CTaAMax
npoekTa.

Ha ocHoBe cornacoBaHHbIX C FEHNMPOEKTUPOB-
LLIMKOM MalLLMHHOrO 3ana TEXHOIOMMYECKMX CXEM
6blna BbINOJIHEHA anropuTMU3aLms NpPoLeccoB
KOHTPONS ¥ yNpaB/IEHUS CUCTEMOW. ANTTOPUTMBI
BbIMOMHANMCL B cheunanM3npoBaHHON 6ase
[aHHbIX NpoeKkTupoBslunKa ACY TI1 610Ka.

BbiGOp maTepuanoB TPy6onpoBoaoB
CHUCTEeM TYPGOYCTaHOBKHM

B xofe npoeKkTMpoBaHus 6bia1 UCNOAb30BaH
ONbIT KOMNaHuv ANbCTOM MO BbIGOPY MaTepuanos
TPy60npoBOAOB CUCTEM TYPOOYCTAHOBKM C YHETOM
Tpe6oBaHUM NO CYyLEeCTBEHHOMY YBENUYEHUIO
pecypca akcniyaTaumm ao 60 ner.

OcHOBHOW BKNaj B yBENMYEHUE pecypca Tpy-
6onpoBoaoB ASC BHOCKTCS 3a CHET KOPPEKTHOIO
y4eTa UM CHUKEHUS 3PO3UOHHO-KOPPO3UOHHOTO
M3HOCa maTtepuana Tpyéonposoaos. MNpu npo-
E€KTUPOBaHMKU Typ6OYCTaHOBOK MO TEXHOIOMUK
ARABELLE™, AASM onunpaeTcs Ha OnbIT U HOP-
Mbl AnbCTOM MO BbIGOpy MaTepuanoB. MMeEHHO

Puc. 3. 0606u1eHHan cxema nogcuctem cpeabl SmartPlant
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MMMNOPTO3AMELLEHNE

COOTHOLEHNE MaTepuanos Tpy6onpoBoaos,
TPaAULMOHHO NPpUMeHsiemoe
NP1 NPOEKTUPOBAHNU YCTAHOBKH

CooTHOWeHHWe MaTepuanos TpyGonpoBoAoB,
npumeHsieMmoe AN TYp6oycTaHOBKKU
no texHonornu ARABELLE

Puc. 4. CooTHOLIEHNE MaTepuanoB CUCTEM TYPGOYCTaHOBKMN

3TUM BbI3BAHO NMPUMEHEHWE ANS psha CUCTEM,
KOoTOpble B POCCHM TPaANLIMOHHO BbIMOMHANUCH
U3 yrnepoancTbiX cTanen (Mcxoas U3 pacyeTHo-
ro pecypca B 30 net), maTep1anos, CNOCOBGHbIX
3dbeKTUBHEN NPOTUBOCTONATb IPO3UOHHO-KOP-
PO3MOHHOIO U3HOCY.

[na cpaBHeHMA NpeAcTaBNEeHO MPOLEHTHOE
COOTHOLLEHWE MaTepunasnoB cucTeM TypGoycTa-
HoBKM npoekTa ASC 2006 u MNpoekta BBAP TOU
¢ Typ6oyctaHoBkon ARABELLE™:

TpaAMUMOHHbIA NOAXOA K MPOEKTUPOBAHMUIO
Typ6oycTaHOBOK B Poccuu npegnonaraet pacyet-
HbIM CPOK 3KcnnyaTaumu 30 NeT U NPUMEHEHNe
YrNepoanCTbIX CTanen ansa 6onbwen YacTv TEXHO-
NIOTMYECKUX cUCTEM TYPOOYCTAaHOBKM, MPU 3TOM
04eBMAHO, 4TO NpY NOAO6GHOM NOAXOAE YBENnye-
HWE pacyeTHOro pecypca aKcnayaTaLum JOCTUKH-
MO UCK/IIOYUTENBHO 3a CYET YTOJILLEHUS CTEHOK
Tpy6oNpoBOAOB AN1F MONyYeHUs He06X0AUMOro
3anaca no 3p03MOHHO-KOPPO3UOHHOMY U3HOCY.

[Toaxoa, OCHOBaHHbIM Ha onbiTe AbCTOM MO
NPOeKTUPOBaHMIO TYPOOYCTaHOBOK Ha 6a3e Tex-
Honornv ARABELLE™, nns o6ecneyeHns rapaH-
TMPOBAHHOIO pecypca 3Kkcnayataumm B 60 nert,
npeanonaraert 6onee WHPOKOe UCNONb30BaHNe
cTanew, cnocobHbIX 3GPEKTUBHO NPOTUBOCTOATL

3PO3NOHHO-KOPPO3MOHHOMY M3HOCY, ANS Yero
CTaHOBMTCS HEO6XOAMMbIM: @) pacluMpeHUe ava-
na3oHa CUCTEM, IAe MPUMEHSIOTCH ayCTEHWUTHbIE
KOPPO3MOHHOCTOMKME CTanu; 6) NpUMEHeHne ans
psiAa CUCTEM NEPUTHbLIX CTanem ¢ coaeprKaHMem
xpoma 6onee 0,4%.

Moao6HbIM nNoaxoa No3BonseT uaberatb
LLenoro psifia HeraTMBHbIX NOCNEACTBUI TPaaM-
LMOHHOro noaxofa ans obecnevyeHns pecypca
aKcnnyatauuun B 60 net, a UMEHHO NPSAMOro
YBENIMYEHUS TONLMHBI CTEHOK TPy60NpPOBOAOB
M3 YyrnepoancTomn cTanu, U KaKk cneacteune, yBe-
NIMYEHNs Maccbl TPY6ONPOBOAOB C AaNbHeNLWeN
HEeO06X0IMMOCTbIO YCUEHWUS OMOPHO-NOABEC-
HOM CUCTEMbI U YXYALIEHUIO CaMOKOMMeEeHca-
LUMU. TaKKe CTOUT OTMETUTb AOMONHUTENbHYIO
HEe06X0MMOCTb YCUIEHWUS CTPOUTENBHOM YacTH
151 BOCNPUSATUS YBENNYEHHbIX HAarpy30K OT Tpy-
60nNpoBOAOB.

PelueHus ANs BCOMOrarTe/ibHbIX CUCTEM
TYPGMHBI M TYpGOreHepaTopa

Hapsagay ¢ BbilenepeyncneHHbiM K MHHOBa-
LLMOHHBbIM M KOHKYPEHTHbIM MPeuMyLecTBam
npoeKkrta no TexHonornn ARABELLE™ cnepyet
OTHECTU KOMMNEKCHYIO ONTUMMU3aLIMIO peLleHmni

Mo NPOEKTUPOBAHUIO BCIOMOraTenbHbIX CUCTEM
TypOuHbI M TypboreHepaTopa.

OTa 3afjava pelwanacb no cneayowum Ha-
npaBieHUsM:

— ONTUMM3aLMA MPOEKTHbIX pPeleHni Ha
cTagusax TexHnyeckoro u paboyero NpoeKTos,
HanpaB/ieHHas Ha MHTEerpauuio ¢ peweHnsaMu
reHNPOEKTUPOBLLMKA MaLlMHHOIO 3ana B e41HON
MHPOPMaLMOHHOW Moaenw;

— ONTUMMU3ALMSA KOHCTPYKTOPCKMUX peLleHnI
no paspaboTtke PK/[ n o6ecnevyeHunio U3rotos-
neHus obopyaoBaHus, HanpasieHHas Ha obe-
crnevyeHne MmakcMManbHOM FOTOBHOCTM CUCTEMBI
K MOHTa)y 1 NyCKOHanagkKe.

Mpu MoaynbHOM UCNONHEHUU paboyas KOH-
CTPYKTOPCKas AOKyMEHTaLMUs BCMOMOraTenbHbIX
cuctem TypboreHepaTopoB MMeEET AOCTaTO4HO
BbICOKUW KOIPODULMEHT CIIOKHOCTU, MOITOMY He-
06X0ANMbIM CTaHOBUTCH ncnonb3osaHue CAD/
CAE cuctem TBEpAOTENBHOMO MOAEMPOBaHMA
ypoBHs Solid Edge npu ogHOBpeMeHHON uHTerpa-
LMW B YIpaB/EHNE YXUBHEHHbIM LIUKNOM U3AENni
Product Lifecycle Management (PLM) B Ka4ecTBe
KoTopou BbibpaHa nnatdopma Teamcenter.

Mpenmyuwiectsa nogo6Hon cesazku CAD/
CAE 1 PLM cuctem o4eBMAHbI M MO3BOASIOT CY-
LeCTBEHHbIM 06pPa30M ONTUMMU3NPOBATL LMK
pa3paboTku Bcero naketa PK/.

3aknoueHue

B 3akntoveHuu cnegyet OoTMETUTb, YTO Ha-
psiAy € UICNONb30BaAHUEM NPEUMYLLECTB TYPOUHbI
ARABELLE™, Takux KaKk Hausbiclwas adbeKTnB-
HOCTb M KOMMAaKTHOCTb KOHCTPYKLMK, NPUOPK-
TETHOM 3ajayven Ha MPOTSKEHUN BCEro MPOeKTa
6bIN0 JOCTUMKEHWE ONTUMANbHOIO CoYeTaHus
CTOMMOCTU CTPOUTENLCTBA U MPOCTOThI TEXO6-
CnyXKMBaHusl.

YHuBepcanbHble CBOMUCTBA U GYHKLMOHaNb-
Hbleé BO3MOXHOCTV Typ6oycTaHoBKM ARABELLE™,
a TaKXKe peLeHuns Nno HTerpaLum 060pyLoBaHus,
peanuayemble 418 o6ecneyeHns BbICOKOro ypoB-
H$ 9KCNlyaTaLlMOHHON FOTOBHOCTU U HAEXKHOCTH
pas3nunYHbIX cUCTeM HesgepHom YacTu ASC genatot
[aHHbIN MPOEKT YHUKaNbHbIM M KOHKYPEHTOCMO-
CO6HbIM He TONbKO B PoccuK, HO 1 Ha 3apyberk-
HOM 3HEPreTM4EeCKOM pbIHKE.

Puc. 5. Mpumep 3D moaenn n usomeTpuuecKoro Buaa c60povyHOro Yyeprexa Moay/if BCNoMoraTesibHbIX CUCTEM TYPOOYCTaHOBKU
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JIoKanu3auma n MMNopTo3amMeLlleHne —

CTparterngd, rnpnBoadwaad K ycriexy

]
ST7\
000 «I'EA MALLUMNIKC>

105082, r. MockBa, yn. Manasa MNouroBas,
A- 12, ctpoenune 1

Tenedon: (495) 234-95-03

®dakc: (495) 234-95-04
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MmnopTo3amelleHve, HapaliMBaHue aKenop-
Ta ¥ TEXHONOrMYECKOE Pa3BUTUE — MPUOPUTETHbIE
3ajayv B rocygapcTBeHHOM NonuTuke Poccum-
ckov depepaumn. MHorve rocyaapCTBeHHbIE U
YyaCTHble KOMMNaHuK npopabaTtbiBaloT BO3MOXK-
HOCTM OpraHM3aLmMmn NPoM3BoACTBa 060pya0Ba-
HUS Ha TeppuTopun Poccun ¢ MaKCUManbHbIM
MCMONb30BaHNEM NOKaNbHbIX KOMMAEKTYIOLLMX,
O[IHAKO, Ha NyTW peLleHns aTUX 3ajad, HecMoTpsA
Ha BOB/IEYEHHOCTb B Npobnemy rocygapcTea,
BO3HMKAIOT CyLLECTBEHHbIE TPYAHOCTU:

e WHBECTULMM B HOBOE NMPOU3BOACTBO CY-
LEeCTBEHHbI, ¥ M0 haKTy HEMHOTUE NPEeANPUATUS
CMOCOGHbI peann3oBaTb NPOEKTbl UMMNOPTO3a-
MeLEeHNs Ha CBOM AeHbrn 6e3 npuBieYeHus
rocyapCTBEHHbIX CPEACTB MM AOPOrOCTOSLLMX
KpeauToB, KOTOpble yBenn4yaT ce6ecToMMOoCTb
npoayKuuun. B nepsylo ovyepenb 3TO Kacaetcs
TSKENOro MallMHOCTPOEHUS, CTAHKO— W NpU-
60pOCTPOEHUS, ABUTraTENeCTPOEHUS;

e HEeJOCTaTO4HO POCCUMMCKMUX MOCTaBLLUKOB
KOMMEKTYIOLWMX, COOTBETCTBYIOLWMUX €BPONen-
CKMM M MUPOBbLIM CTaHAapTaM KayecTBa;

e 3apy6exKHble NapTHePbl HEOXOTHO Nepeja-
0T POCCUICKMM KOMMaHUAM TEXHONOI MU, HEOBXO-
AMMble AN UMNOpPTO3aMeLLeHus, a pa3paboTKa
COGCTBEHHbIX TEXHOMOMMI TpebyeT CePbe3HbIX
WHBECTULINIA U BPEMEHMU;

e He xBaTaeT KBanMdULMPOBaHHbIX KaapoB,
KOTopble MoK 6bl pellatb COBPEMEHHbIE 3a-
[layn, CBSi3aHHble C UMMOPTO3aMeLLEHNEM W
TEXHONOMMYECKUM Pa3BUTUEM.

B cBA3M ¢ BblleCKa3aHHbIM NPOLLecc MMMop-
TO3aMeLlleHna MAET He TaK GbICTPO, KaK XoTenoch
Obl, HO, TEM HE MEeHee, Ha POCCMMCKOM PblHKE
NPUCYTCTBYET P KOMMNaHW, KOTOPbIM yaaeTcs
ycnewHo 1 npodeccuoHanbHO OpraHM30BbIBaTb
NpPOn3BOACTBa TEXHONOMMYECKOro 060pyL0BaHMA
B Poccuu, fencTBysa B paMKax CTpaTerum nokanm-
3aumu 1 Mmnopto3amelleHnsa. OfHOM U3 TaKKx
KomnaHun asnsetcs 000 «EA Mawnmnake».

Komnanusa «'EA MawmmnaKcer», OCHOBaHHas
B 1995 roay Kak pocCUMCKas MHXUHUPUHTOBas
KOMMaHus, CerogHs fBNAeTCA OAHUM M3 Npu-
3HaHHbIX IMAEPOB B NPOU3BOACTBE U MOCTaBKe
nnacTMHYaTLIX TENN006MEHHMKOB. [POM3BOACTBO
KoMnaHuun «F'EA Mawnmnake» B Poccun ceptu-
GUUMpPOBaHO NO MEXAYHAPOAHbBIM CTaHAapTam
MOCT ISO 9001-2011 (ISO 9001:2008). Ha BCce
Npo13BOAMMOE ¥ NocTaBAsseMoe 060pyaoBaHKe
MMEETCS MOJIHbIV KOMMNNEKT cepTudurKaToB. Kom-
naHua obnagaet He06X0AMMbIMU IULEH3UAMM
®C 3TAH Ha U3roToB/IEHME U KOHCTPYMPOBaAHME
060pyaoBaHus 4N aTOMHbIX CTaHLMM.

Crtpaterust KomnaHuu ¢ MOMeHTa o6pa3oBa-
HUS Gblfla HaueneHa Ha MaKCMMalbHYIO fIOKa-
NIM3aUMI0 KaK UHXWHWPWHIOBOW, TaK M NMPOU3-

Puc.1

BOACTBEHHOM AesiTenbHocTU: B 1997 rogy 66110
OpraHW30BaHo IMLEH3UPOBAHHOE NPOVU3BOACTBO
pa360pHbIX NAACTUHYATLIX TENNO0GMEHHUKOB MO
TEXHOJIOTUM U C MPUMEHEHNEM KOMTIEKTYIOLLMX
HeMeuKon KomnaHun GEA Ecoflex GmbH, B 2010
rogy — NPOM3BOACTBEHHbIV Y4aCTOK CBapHbIX
Ten1006MeHHNKOB. LLIMpOKKMi TMNopa3MepHbIN
paa (puc. 1), KOTopbIn NOCTOSIHHO pa3BUBaETCA
W JONONHSETCA HOBbIMW MOAENSIMU, NO3BONSET
KomnaHuu «FEA Mawnmnake» npegnaraTtb pas-
60pHbIe M CBapHble NNacTUHYaTble TENN00OMEH-
HUKK ONs 6ONbLUMHCTBA chep NPUMEHEHUS Ha
aTOMHbIX CTaHLMSX, BKIOYasa 34aHue peakTo-
pa, 3qaHue Typ6uHbl, 34aHne 6e30nacHOCTH, BO
BCMOMOraTeflbHOM Kopnyce, B 3aH1u pe3epBHOM
[M3ENbHOW 3NEKTPOCTaHL MM CUCTEMbI aBapuii-
HOrO 9/IEKTPOCHAOKEHNS U T. 4. OHM MOTYT BbITb
yCTaHOBJIEHbl, HAaNPUMeEp, B KavecTBe:

— ox/laguTens Bbinapa pacwuputenen gpe-
Haxen;

— nojorpeBaTens ceTeBow BOAbI;

— ox/laguTenst MpoAyBKM NaporeHepaTtopos
Ha IMHWK OpeHaxa;

— pooxnaguTens NpoayBKuW naporeHeparo-
pos;

— pereHepaTUBHbIX TENI006MEHHMUKOB MpPo-
[lyBKM MaporeHepaTopos;

— TennoobMeHHWKa aBapMMHOro BrpbICKa
HU3KOro AaB/eHUS;

— TEN1006MEHHNKa CUCTEMbI CMUraHUS BO-
fopoja;

— TENNOOBGMEHHWKA CUCTEMbI O4UCTKM paano-
aKTUBHOro ra3a v T. a.

B ¢eBpane 2015 r. B pamMKax peanusauuu
cTpaTernun nokanuMaauuun NponM3BOACTBA U UM-
nopTo3aMeLLEHNSI COCTOSNOCh OTKPbITUE HO-
BOW MPOU3BOACTBEHHON 6a3bl KOMNaHuK «EA
Mawunmnake» No NPOM3BOACTBY HACOCOB AN
TpaHchOPMaTOPHOro mMacna B NOAMOCKOBHOM
ConHeyHoropcke. C60pKka 060pyL0oBaHMSA OCY-
LEeCTBNAETCS MO IMLEH3UM OAHOTO N3 MUPOBLIX
NMAEPOB Ha PblHKE AaHHOro Tuna o6opyaoBa-
HUS — HemeLKon KomnaHun GEA Renzmann &
Grunewald. Hacocbl ans TpaHcdopmaTopHOro
macna (puc. 2) ABASIOTCA BbICOKOTEXHONOMMYHbBIM
o60pyaoBaHWeM, KOTOPOE NPUMEHSETCS B CUCTe-
Max OX11aXAEHUS CUNTOBbIX TpaHCHOPMaTOPOB Ha
3HepreTMYEecKMx 06bEKTax U CUCTEMAX OXNaxae-
HUS TATOBbIX TPAHCPOPMATOPOB rPy30BbIX U Nac-
CaXMPCKMX TOKOMOTUBOB Ha Xene3HbIX oporax
ANs nepeKkavnBaHus TpaHcGopmMaTopHOro macna
N UHbIX AU3NTEKTPUYECKUX HKULKOCTEN.

YKe cenyac npoayKuusa BocTpeboBaHa Ha
POCCUWCKOM pbliHKE: B HacTosiliee BpeMs Ha
HOBOW MPOM3BOACTBEHHOW NioWagKe OCyLLecT-

Puc. 2

BsieTca c60pKa NepBoM NapTUmM HacoCcoB, Npea-
Ha3Ha4YeHHbIX 415 HOBbIX IOKOMOTUBOB, KOTOPbIE
npuobpeTtatoTcs POCCUNCKUMU KenesHbIMU [0-
poramMu B pamMKax MporpamMmmbl MOAEPHU3aALMUK
TArOBOro NMOABUKHOIO COCTaBa.

CneKtp o60pynoBaHus, noctaBnsemoro «FEA
MawnmnakKe», B TOM YWUCEe M AS19 aTOMHbIX CTaH-
Li1W, He orpaHWYMBaEeTCs TONbKO NAacTUHYaTbIMK
TEN1006MEHHUKAaMM 1 HacocaMm ans TpaHcdop-
MaTopHoro macna. [pumeHeHne o6opyaoBaHuMs
«EA MalluMMnaKc» BO3MOXHO BO MHOTMX YHU-
KaNbHbIX U BaXKHbIX A/19 6€30MacHOCTU cCUcTEMax
A3C (2, 3 knacc 6e3onacHocTn no HIM-001-97
(MHA3 I-01-011-97), npeacTaBAEHHbIX HUXKE:

e annapaTtbl BO3AYWHOro OXNaXaeHusa au-
3e/lb-TeHepPaToOPHbIX YCTAHOBOK;

e GUNbTPbI AW3ENLHOMO TOMAMBaA AU3ENb-
reHepaToOpPHbIX YCTAaHOBOK;

e PafVpHU BEHTUASTOPHbIE CUCTEMbI MPOM-
KOHTYpa OTBETCTBEHHbIX NOTpebutenen;

e PajgupHKU Cyxme C eCTeCTBEHHOM UK NpU-
HYAWTENbHON TAroMn;

® KOMOGWHMPOBAHHbIE CUCTEMbI BO3/YLIHOMO
oxnaxaeHus (cyxoe +MoKpoe);

e BOASHble PUALTPbI C aBTOMaTMYeCKOWM
OYUCTKOW.

KomnaHnus «FEA MawnmnaKke» — npodeccuo-
Han B 061acTn TennoobmeHa, o6ecneyvBatoLmin
3aKa34nKam MHHOBALIMOHHbIE BbICOKOIPDEKTUNB-
Hble peleHns 3agay TennoobMeHa B pasfiyHblX
TEXHOIOMMYECKUX Mpoueccax ¢ NPUMEHEHUEM
COBPEMEHHOr0 TeNN006MEeHHOro 060pya0BaHMS.
BbicoKas HageHOCTb 060PYA0BAHMSA U OTIMHHOE
KayecTBO OKa3bIBaeMbIX YCAYr — 3T0 NPUOPUTETI
paboTbl KOMNaHWW.

Cnepysa ctpaTternv nokanusaumu, «F'EA Ma-
LIMMM3KC» NPOAOSTKMT pa3BUTHE MPOM3BOACTBA
HOBbIX TUMOB TENJ1006MEHHOro 060pyA0BaHKSA B
Poccuun, o6ecneunasn 3aKynKy KOMNAEKTYIOLLMX
M MaTepManoB Yy OTEYECTBEHHbIX MOCTaBLLMKOB,
4YTO cOo3JacT AONoNHUTENbHbIe paboyne mecTa
1 NO3BONUT BHEAPSATb COBPEMEHHbBIE MUPOBbLIE
TEXHOJIOTMM U MPaKTUKM MPOU3BOACTBA Ha OTeYe-
CTBEHHbIX NpeanpuaTusX. Npu 3Tom B BbIFOAHOM
no31uUMK OCTaHyTCs NoTpebuTenn o6opyaoBaHus,
TO €CTb, aTOMHbI€ CTaHLMK, MOCKOJIbKY B KOHEY-
HOM UTOre OHM ByayT 3aKynaTb POCCUMCKOe 060-
pyLoOBaHWe C BbICOKMM €BPOMNENCKUM Ka4eCTBOM.

N.B. AMUTPHUEB, pykoBoauTenb
HanpaBneHuN <ATOMHasi 3HepreTuka»
000 «F'EA Mawmmnakc»

A.A. XOMBAK, meHeaxep npoeKrTa
HanpaBneHuna <ATOMHasi 3HepreTuka»
000 «F'EA Mawmmnakc»
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OnbIT NPUMEHEHNSA TEPMOCTOMKOro paguaLlMOHHOIo
NaKoKpaco4yHoro nokpbitna Apmokot® Ab01 nponsBoacTBa
AO «MOpPO30BCKUN XMMNYECKUIN 3aBO» B aTOMHOM 3HEPTETUKE

000 «T/]1 MOPO30BCKOI'0
XUMUYECKOI0 3ABOJIA~

198216, Cankr-lleTrepGypr, np. HapogHoro
OnonyeHus, . 10, naurt. A, op. 22H

Ten.: +7 (812) 320-94-53 (54)

E-mail: info@tdmhz.ru

www.tdmhz.ru

AO «MOpPO30BCKUIM XMMUYECKUI 3aBO» YIKEe
ANWTeNbHOE BpeMs OCYLLEeCTBASET MPOMbILL/IEH-
HOE MPOM3BOACTBO TAKOKPACOUHbIX MOKPLITUIA
[N aTOMHOW 3HepreTUKu. He ogHOMY NOKONEHUIO
aTOMLUMKOB U3BECTHbI HalUK OPraHOCUINKaTHbIE
Komno3auumm OC 51-03, OC 12-01, OC 12-03,
0C 82-05, nsrotaBnuBaemble no TY 84-725-78.
3aBoa o6nagaeT nateHTaMu Ha U3roToB/EeHME
3TOM NPOAYKLUMH.

Hawwn maTtepunansl npumeHsanacb Ha JIEHWUH-
rpaackon, Konbckon, PoctoBcKon, KannHWHCKOM,
banakoscKow, benosapckown, Kypckon, CmoneH-
ckon A3C (Poccus), KOxxHo-YKkpauHckon ASC
(YKpauHa), TaHbBaHbckon ASC (Kutai), ASC by-
wep (MpaHn), Kyaankynam (MHAMS) M 3apeKOMEH-
[0Banu cebs TONbKO C NONOXKUTENBHON CTOPOHbI.

[ns Hanbonee NONHOIO peLeHns BONPoOCcoB
@HTMKOPPO3MOHHOWM 3aLLWUTbl aTOMHbIX 06 EKTOB
Mbl aKTMBHO COTPYAHWYAEM CO BCEMM TPEMS WH-
XUHUPUHIOBbLIMU KOMNAHWUAMM, CO3AaHHLIMU Ha
6a3€e NPOEKTHbIX UHCTUTYTOB «ATOM3HEPrONPOEKT»
B MockBe, CaHKT-lNeTepbypre n HmxHem HoBro-
pozae, a TaKkKe KoMnaHuen «<ATOMCTPONIKCMIOPT»,
OKB «naponpecc», CMKB OAO «3Hepro3atiiu-
Ta», BHUMWIT u gpyrumu. MaTtepmanbl 3aBoja
NpoeKTaHTaMu BbllleHa3BaHHbIX OpraHu3aLuui

BbanakoBckas A9C / Balakovskaya NPP
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npegycmMaTpmMBaloTCs B MPOEKTax A8 3aluThbl
METaNNOKOHCTPYKLMIA, 060pyaoBaHKA, TpybOmnpo-
BOZOB, MHbIX CTaNbHbIX U 6ETOHHbIX NOBEPXHOCTEWM
B HEOOCNYKMBaEMbIX, MEPUOANYECKN OBCIYHKMU-
BaeMbIX U 06CNyKMBaeMbIx nomMelleHusax ASC B
npegenax CBOEro Ha3Ha4yeHUs U NPUMEHSIOTCS
npaKkTMYeckun. Hawm matepuanbl UCMONb3YOTCA
TaKXe ANst OKpalMBaHUA XpaHUULL OTpaboTaH-
HOro fi4epHOro TonanBa, KOHTEMHEPOB AN 3a-
XOPOHEHUSI PAANOaKTUBHbIX OTXOA0B.

MoTpebuTensiMu Hallen NPoayKLMK ABNSIOTCS
MaLKUHOCTpOoUTENbHBIM 3aB0oa «3M0 MoaoNbCK,
Mopckuin 3aBoa, dupma «3Heprozaiutar,
JHepromauw-AToMmall, KoMnaHua «TutaH-2»,
CneuxumMmmoHTax, OAO «ATOM3HEPrOpPEMOHT» U
ero oununanbl, [OPHO-XMMUYECKUI KOMOBUHAT (I.
HenesHoropck) u agpyrue npeanpusaTvs, Bbinos-
HSloWmMe paboTbl B MHTepecax U Ha OO6beKTax
aTOMHOWM 3HEPreTUKM.

B 2008 roay Ha cMeHy CTapoMy COBETCKOMY
MOKONEHUIO OPraHOCHANKATHBIX KOMMO3WULIMIA ANst
aTOMHOW 3HEepPreTMKn 6bin pa3paboTaH MHHO-
BaLMOHHbIN MaTepunan ApMokoT® A501 Ha no-
JINCUNOKCAHOBOM OCHOBE. HOBbIN TUM MNOKPbLITUA
obnagaeT psaOM CYLECTBEHHbIX MPENUMYLLECTB
nepepa ctapbiM NOKoNeHMeM — 6onee BbiICOKOE
cofepaHue renb-Gpakumm M TemnepaTypsbl
CTEKNOBaHUSA NMOKPbITUSA, 6onee cyllecTBeHHas
CTOMKOCTb NOKPbITUS ApMOKOT® A501 B BOAHbIX
cpefax nNpuy NoBbIWEHHbIX TeMnepaTtypax.

PagnauMoOHHOCTOMKMIM, TEPMOCTOMKUIA A0
300 °C ApmokoT® A501 crnelanbHO cosfaH ans
3allLMTbl METaNIM4eCKNX, BETOHHbIX U ene3obe-
TOHHbIX KOHCTPYKUWUIA. [JBYXKOMMOHEHTHbIW CO-
CTaB CTO€EK K nepenagam Temnepatyp ot —60 °C
0o +300 °C, o6naaaeT BbICOKON KOPPO3MOHHOWM
CTOMKOCTbIO, OT/IMYHBIMU PUBUKO-MEXaHUYECKM-

MU CBOWCTBaAMMW, HAHOCUTCS NpU TeMnepaTypax
oT —30°C g0 +35°C. bbICTPO COXHET: CYLIKa «Ha
otaun» (o ctenenun 3) coctaBnset 60 MUH. Npu
20°C. }un3Hecnoco6HoCTb MaTepuana — 24 yaca
npu Temnepatype 20°C. Pacxog — no Metanny —
300 r/m?; no 6eToHy — 360 r/m>2. CpoK rogHOCTH
npu XxpaHeHun — 1 rog ¢ MOMeHTa u3rotosrne-
HWMS NpW COGNIOAEHMN BCEX YCNIOBUIM XPaHEHMUS,
BO3MOXHbI XpaHEHWE M TPaHCMNOPTUPOBKa Npu
oTpuLaTenbHbIx Temnepatypax. MoXHO HaHo-
CWUTb KakK B PEXMME XONI0AHOr0, TaK U ropsyero
oTBepaeHns. ApMokoT® A501 narotaBiMBaeTcs
pa3HbIX LIBETOBbIX TOHOB.

ApMOKOT® A501 npoLen UcrbiTaHue 1 nosy-
4Yun 3aKIlYeHWe ronoBHoM opraHusauun OAO
«HUKUMT-ATOMCTpOIM» Ha COOTBETCTBMM CBOMX
nokaszartenen tpeéoBanHuam MOCT P 51102-97 no
KpuTEpUaM «Je3aKTMBMPYEMOCTb» U «PaguaLoHHas
CTOMKOCTb». [TOKPbITUE MMEET CAHUTaPHO-3NMAEMU-
0/10rM4ECKOE 3aKTI0YEHNE N CEPTUDMKAT NOKaPHOM
6e30nacHocTu. MoKpbITUE ABASETCS CNaGoroproymM,
TPYAHOBOCM/IaMEHSAEMbIM, C YMEPEHHOW AbIMOO-
6pagsytoLlen crnocobHOCTbIO, YMEPEHHO OMacHbLIM
MO TOKCUYHOCTU MPOAYKTOB rOPEHUSI.

ApmoKkoT® A501 o6najaeT BbICOKON paau-
aAUMOHHOM CTOMKOCTbIO (> 1 MIp), ycTonymB B
napoBO3AYLIHOW cpefe Npu BbICOKWUX Temnepa-
Typax (o 150° C) 1 no 3aTum nokasaTtensim, Kak
NoKa3biBaeT MMEIOLMICS ONbIT, yA0OBIETBOPSET
TpeboBaHWAM ANUTENIbHON 6€3PEMOHTHON 3KC-
nayataumn MeTanloKOHCTPYKLMI 1 060pyao-
BaHWSA Ha Pa3nMYHbIX PeaKTOPHbIX YCTaHOBKax
n oTBevaeT npeagycmotpeHHon OAO «<HUKUMT-
ATOMCTpOWM» cXemMe MOKPbITUS 419 AUTENbHON
AHTUKOPPO3MOHHOM 3alUTbl MEeTaNINYECKUX
KOHCTPYKLMA M 060pyAOBaHWS repMO30HbI B
NPOEKTax IHEPreTUYECKNX PEAKTOPOB,




YcnewHoe npumeHeHne ApmokoT® A501
[N BbllLENepeYnCIEHHbIX Liesie 06yCoBNEHO
XMMUYECKOMN NPUPOLOMN NNEHKOOBPa3yoLLEro Be-
LleCTBa, MUKPO— M MaKpPOCTPYKTYPOM NOKPbITUS,
0CO6EHHOCTAMM NOBEAEHNS MOKPbLITUM MPU IKC-
nayaTaunu B pasfiMyHbiX yCIOBUSIX.

XoTenocb 6bl NPOBECTU CPABHUTENbHbIV aHa-
NIM3 BO3MOXHOCTW NPUMEHEHMS NMOIMCUNOKCAHO-
BOro NOoKpbITMA ApMOKOT® A-501 1 aNOKCUAHbIX
MOKPbITUM B aTOMHOM aHepreTnke. MoXHO npu-
BECTY crieaytouine gaHHble. 06a TMna NoKpbITMI
yaosneTsopsioT TpebosaHusam NOCTa no gesak-
TUBUPYEMOCTH.

[ns NOKPLITUI, NOABEPTHYTbIX BO34ENCTBUIO
06ny4eHuns, Boabl U A€3AKTUBUPYIOLMX PacTBO-
POB, NOBbILLIEHHON TEMMNEPATYPbI, 6bIN OLIEHEHDI
GU3NKO-MEXaHNYECKME Y 3alUUTHbIE CBOMCTBA U
BHELWHWN B1A. Kak n3BeCTHO, BHELLHWUW BUA U 3a-
LLMTHbIE CBOMCTBA MNOC/E BO3ENCTBMUSA BbllLEyKa-
3aHHbIX GaKTOPOB AO/IKHbI COOTBETCTBOBATD MO-
KasaTtensMm: 4ns HeobCcny>KMBaeMmblX NOMeLLEHUI
— A4, A31; ana nepnoanM4eckun o6¢cnyKMBaembIx
— A13, A31. PM3MKO-MexaHMYecKue CBOMCTBA
[OMKHbl COXPaHATbCH HEM3MEHHbIMU. 10 3TUM
CBOWCTBaM MOKPbITUS 060MX TUMOB Y10BIETBO-
PSOT NpeabaBASeMbIM TPEGOBaHUSAM.

O6paTnMcs K aKcnayaTalnMoHHbIM XapakK-
TepucTukam. MokpbiTne ApmokoT® A501 o6na-
[aeT BbICOKOM pajvalMOHHON U TEPMUYECKOMN
CTOMKOCTbIO U MO 3TMM NapaMeTpam NpurogHo
[N19 UCNONb30BaHMS B Nt0ObIX nomMeweHnax ASC.
3aliMTHbIE CBOWCTBA MOKPbLITUS COXPaHSAOTCS
BO BCEX CMy4yasx M OTCIOEHUS MOKPbLITUS HE Ha-
6ntofaetcs. B napoBoit dpase ApmokoT® A501
NpaKTMuyeckn obnagaet Heo6Xo0AUMOW TepMUYe-
CKOM 1 pagnaLMOHHOM CTOMKOCTbIO B aBapUMHbIX
cuTyaumsax. Ana noBblleHUs BOJOCTOMKOCTH No-
KpbITs ApMOKOT® A501 MoandULMPOBaH NyTEM
npumMeHeHus otsepantens ArM-9.

AnoKcHUaHble MOKPLITUA CTOWKKM B BOAE M
[1e3aKTUBMPYIOLLMX pacTBOpax Npu TeMnepary-
pe fo 100° C, Ho HeoCTaTOYHO YCTONYMBLI NP
Temnepatype 150° C 1 061y4eHnun. B aBapuinHbix
peXnmax anoKcuaHble NOKPbITUS B MAapoOBOK, U
0co6eHHO B BOogHOM dase, He NOSIHOCTLIO YA0B-
NneTBoOpSAIOT TpeboBaHMAM Mo NoKkasatensam A32
n A33. lNpu atom HabnwgaeTca BCnyYnBaHue
NOKPbLITUIN, 06pa3oBaHne KPYMHbIX My3bipen K
MHOTrAa faxke oTcnoeHue. Takue SBNEHUS Hexe-
naTefibHbl, TaK KaK KPyMHble KYCKW OTC/TIOMBLLE-
rocsi NOKPbITUS MOryT 3abMBaTbh BCOC HAacOCOB,
nepeKkaynBaloLLMx NpU aBapun oxnarxaatolime
BO/IHbIE PACTBOPbI, HTO MOXKET NPUBECTHU K HEXKE-
natenbHbIM paguaLMOoHHbIM NocneacTeusam. MNpu
paspyLUEHMM XKe NOMCUNIOKCAHOBOIO NMOKPbLITHSA
ApMoKoT® A501 06pa3syeTcst MeNKOAUCNEPCHbIN
Wwnaam, He NpensaTcTBYOLWMI paboTe HAacoCoB.

ApmoKoT® A501 MMeeT BbICOKME MansipHO-
TEXHONOMMYECKME CBOMCTBA, JIErKO HaHOCUTCS,
06n1ajaeT BbICOKOW YKPbIBUCTOCTbIO, XOPOLen aj-
reauemn, ObICTPO COXHeT. lNoslyYaeTca KavyecTBeH-
HOE MOKPbITUE, KaK C TOYKM 3PEHUS 3aLLUWUTHbIX
CBOWCTB, TaK U C TOYKM 3PEHNS AEKOPATUBHOCTH
Y TOBaApHOro Buaa.

ApMoKoT® A501 ABnsieTcs 3aperncTpupoBaH-
HOW ToproBomn MapKow. Mmetouleecs obopygosa-
HUE, BbICOKOKBaNIMPULIMPOBAHHbIA NepcoHan
NO3BONSAOT BbINOMHATL CamMble OTBETCTBEHHbIE
3aKa3sbl KaK No KONMYeCTBY, TaK U No KavyecTBy
NpoayKUMU U CPOKaM €ro M3roToB/IEHHS.

Ha AO «MOpO30BCKMI XUMUYECKWI 3aBOa»
BHEApeHa cUCTeEMa MEHEXMeHTa KayecTBa B
COOTBETCTBUMU C MEXKAYHAPOAHbIM CTaHAapPTOM
MCO 9001:2008. Ucxoas U3 MMEIOLLMXCS BO3-
MOXHOCTEN, MONY4EHHOO ONbITa COTPYAHUYECTBA
C NPeanpUATUSIMU aTOMHOM OTPacC/u, Mbl Nona-
raem, YTo MOXEM BHECTM CBOM BKJaj B ycrex
KOMMaHWM, BbIMOMHSAIOLWMX paboTbl B MHTEpecax
aTOMHOWM 3HEPreTUKMu.
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For many years Morozov Chemicals Plant has
been manufacturing lacquer coatings for the nuclear
industry. Many generations of nuclear specialists are
familiar with our organic-silicate compositions OC
51-03,0C 12-01, 0C 12-03, OC 82-05 produced in
accordance with specification 84-725-78. The plant
has patents to manufacture the products.

Our materials are used at Leningradskaya, Kol-
skaya, Rostovskaya, Kalininskaya, Balakovskaya,
Beloyarskaya, Kurskaya, Smolenskaya NPPs (Rus-
sia), Yuzhno-Ukrainskaya NPP (Ukraine), Tianwan
NPP (China), Bushehr NPP (Iran), Kudankulam NPP
(India) and have proved to be very effective.

To ensure complete anticorrosion protection of
nuclear facilities we cooperate actively with the three
engineering companies founded at Atomenergoproekt
design institutes in Moscow, Saint-Petersburg and
Nizhny Novgorod as well as with such companies as
Atomstroyexport, Hydropress Special Design Office,
Energozashchita JSC, VNIPIET, etc. Designers of the
said organizations plan the application of the plant’s
materials for anticorrosion protection of hardware,
equipment, pipelines and other steel and concrete
surfaces of the equipment installed in non-maintaina-
ble, partially maintainable and maintainable premises
of NPPs. Our materials are also used for painting
the surfaces of spent fuel storages, containers for
radioactive waste disposal. Among the consumers
of our products there is ZiO Podolsk Plant, Izhor-
sky Plant, Energozashchita company, Energomash-
Atommash, Titan-2 company, Spetskhimmontazh,
Atomenergoremont JSC and its branches, Mining and
Chemical Plant (the town of Zheleznogorsk) and other
companies that perform works at nuclear facilities
and in the interests of the nuclear industry.

In 2008 innovation Armocoat® A501 siloxane-based
material was developed for the nuclear industry to re-
place the Soviet generation of organic-silicate composi-
tions. The new type of coating has important advantages
as compared to the old material: a higher content of the
gel-fraction and vitrification temperature of surfaces,
higher coating durability in the aquatic environment at
high temperature. Radiation-resistant Armocoat® A501
with its heat-resistance to 300° C has been developed
especially for protecting metal, concrete and reinforced
concrete structures. The two-component composition
is resistant to the temperature difference of -60° C to
+300° C, is of high corrosion resistance, has excellent
physical-mechanical properties and is applied at the
temperature of 30° C to +35° C. The material dries
quickly: the drying period to the 3rd degree is 60 min
at the temperature of 20 °C. Viability of the material is
24 hours at the temperature of 20° C. The consump-
tion is 300 gr/m2 for metal surfaces and 360 gr/m2
for concrete surfaces. Working life is 1 year since the
production date provided the storage conditions are
observed; storage and transportation are possible at
negative temperatures. The material can be applied in
the regime of both cold and hot hardening. Armocoat®
A501 is produced in various colors.

Armocoat® A501 material has been tested and
attested by the directing agency of NIKIMT-Atomstroy
JSC in accordance with the requirements of GOST
P 51102-97 for deactivation and radiation resist-
ance properties. The coating has been granted a

sanitary and epidemiological certificate and a fire-
safety certificate. The material is low-combustible,
hardly inflammable, it has low smoke-forming ability,
products of its burning are moderately hazardous.

Armocoat® A501 coating is radiation resistant
(> 1 MQy), stable in the air at high temperatures
(to 150° C). Experience in the material shows that
due to such properties it meets the requirements of
long operation of hardware and equipment without
repairs at various reactor units and conforms to the
coating technology of long anticorrosion protection
developed by NIKIMT-Atomstroy JSC for metal hard-
ware and equipment of the hermetic zone of power
reactors. The successful application of Armocoat®
A501 for the said purposes is determined by the
chemical composition of the filming agent, the coat-
ing’s micro— and macro-structure, by the specific
features of the material behavior in various condi-
tions of operation.

Below comparison is made between the applica-
tion possibilities of siloxane-based Armocoat®A501
coating and epoxy coatings in the nuclear industry.
The following data is available. The both types of
coating meet the requirements of GOST in terms of
deactivating. Physical-mechanic properties, protective
properties and appearance of the coatings subjected
to radiation, water and deactivating agents have been
analyzed. It is known that the appearance and pro-
tective properties of the material after the exposure
to the said factors should meet the requirements of
Al4, A31 for non-maintainable premises and of A3,
A31 for periodically maintainable premises. Physical-
mechanical properties should remain unchanged. The
both coating materials meet the said requirements.

Let us analyze the field-performance data.
Armocoat® A501 coating has high radiation resist-
ance and heat resistance and, thus, can be used in
any premises of NPPs. Protective properties remain
unchanged in all cases, and no exfoliation has been
registered. In the vapor phase Armocoat® A501 has
the necessary heat and radiation resistance in emer-
gency situations. To increase its water-resistance
Armocoat® A501 has been modified by means of
using AFM-9 hardening agent.

Epoxy coatings are stable in water and deactivat-
ing agents at the temperature of up to 100° C but
not quite stable at the temperature of 150° C and
when exposed to radiation. At the emergency regime
in the vapor phase and especially in the water phase
the epoxy coatings do not completely meet A32 and
A33 requirements. Heaving and large bubbles and in
some cases even exfoliation have been registered. It
is undesirable, since large pieces of exfoliated coat-
ing can jam the intake of the pumps that pump the
cooling water during an accident. It might results in
dangerous radiation. When Armocoat® A501 coating
is destructed, fine-dispersed sludge is formed that
does not hinder the pumps operation.

Armocoat® A501 coating is good for painting, it
is easily applied to surfaces, it has good spreading
capacity, very adhesive and dries quickly. The surface
produced is good both from the point of view of the
protective properties and appearance.

Armocoat® A501 is a registered trade mark.

Benefiting from the available equipment and
highly qualified personnel the company can meet
customers’ requirements to the quality, quantity of
the product and dates of delivery.

Morozov Chemicals Plant SC has introduced a
quality management system in accordance with ISO
9001:2008. Having good capabilities and experience
in cooperation with enterprises of the nuclear industry,
we are confident that we are able to contribute to
the success of the companies that operate in the
interest of the nuclear industry.
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YBUOETb, 4YTO 3eMNg Kpyriag,
MOXHO TOJIbKO B MOpP€

B npowsiom Homepe XypHana Mbl ony-
6/1MKOBanuM martepuanbl, NPUypovYeHHble K
55-neTnio oTe4ecTBEHHOro atToMHoro ¢Jora
U OCBOEHHUIO apKTU4YECKUX npocTpaHcTB. Ho
ApPKTUKa — 3TO He TOJIbKO MHOroMeTpoBble
NbAabl, 6enble MeaBeAU U MOry4ue aToMHble
nepoKonbl. ATo Npeae Bcero AU — 0co6oro
poaa, oco6o# 3aKanku. OAMH U3 HUX — NNereH-
AapHbIA NeOKONIbHbLIN KanuTtaH AneKcaHap
BapuHoB. Ero gHeBHUKOBbIE€ 3aluCH yKe
3HaKoMbl cnywaTtenam «<Atom Paguo», a Ham
NoKa3ajloCb MHTEPEeCHbIM NO3HAKOMUTb NO-
GIMKe CBOMX YUTaTeNel C 4eJIOBEeKOM 0CcO60oM
aTomMHoOM npodeccuu.

PaccKasbiBaeT AnekcaHap HukonaeBu4
BapuHOB, HbiIHe — KanuTaH JiereHgapHoro
nepokona «JleHuH», o aroro 28 net npopa-
6oTaBLUKUI Ha nefoKoNne <ApKTUKa», rae U ctan
KanuTaHoMm, 3aTeM TPU roga — Ha iefoKoJe
«Poccusa», TOXKe KanuTaHoM.

Xo3AMH APKTUKH

«B peTcTBe yacTo 3agatoT Bonpoc: «Kem Tbl
6yfelb, Koraa BblpacTelwb?» 9, Kak 1 BCe, Ha Ta-
KWe cTaHJapTHbIE BOMPOCKI OTBEYas CTaHAapTHO.
B M0€ Bpems MOAHO 6bl1I0 CTAHOBUTLCS KOCMO-
HaBTaMu, notoMy 4To KOpuin Anekceeswud lara-
PWH noneTen B Kocmoc. CnycTsa Kakoe-To Bpems
0YEHb YAUBUN POAWUTENEN U BCEX POACTBEHHMKOB
CBOEN Me4yTon cTaTb TakcuctoM. oTom nonan
B CYOMO/IE€NbHbIA KPYXKOK M KaK-TO 3anasn: Tpu
roga oTxoaun, caenan agse mogenu. Bot Kak-to
3TO HEMHOXKO cpaboTano, MOTOM, MOXET ObiTb,
Masfb4YMILECKME MeYTbl Be3/e NobbiBaTb, MOCMO-
TPETb MUP... 3aKOHYMN JIeHMHIPaACKoe Bbicliee
MHXXEHEePHOe MOPCKOE YYUIULLE UMEHM agmupana
MaKkapoBa no crneuuanbHOCTU MHKEHEP-CYI0-
BOAMUTENb M Hamnucasn 3asiB/IEHUE Ha aTOMHbIH
neaoKon.

91 04eHb He X0TeN NonacTb B 3KMNaX «APKTH-
Ku». JlegoKon ToNbKO YTo nNpuwén ¢ CeBepHoOro
nostoca. [pakKTM4yecKkn Bce YaeHbl aKkMnaXka obiim
HarpaxkaeHbl opaeHamMm1 U MeaansaMu, a KanutaHy,

rnaBHOMY MeXaHWKy U cTaplemy mactepy My
npucBoeHo 3BaHue fepoeB CouTpyaa, Mo Hbl-
HELUHWMM MepKaM 3TO O4eHb KpyTo. M BAnBaTbLCS
B repoOMYECKUI IKMNaXK MO0LOMY MOPSIKY 6blf0
CcTpalHoBaTo. XoTenocb Yero-HMbyab nonpouye.
Ho cyabba pacnopsiaMnach Tak, YTo BCE e nonan
Ha «ApKTUKy». OKa3anocb, TaM O4eHb XOPOLINW
3KMUMNaXK, 1 HaMEKa He 6blI0 Ha 3BE3AHYI0 60-
Nne3Hb. JTioan X0Tb U HOCUKM OPAEHA, HO KAKUMK
OblK, TAKUMU M OCTaNMCb. Booblue, 7 3BE3bI-TO
NpW3Hato TONbKO Ha Hebe 1 Ha rpyan. OcTanbHble
«3BE3/bl» A1 MEHS HE CYLLECTBYIOT.

B nepBylo HaBurauuio, Korga Bnepsble
BbIWN B Mope, ApKTMKa npocTo ovapoBana!l
HacToNbKO MHTEPECHbLIN YrONOK Hallen NnaHeThl,
npUYemM MHTEPECHbIN CBOEN HEAOCTYNMHOCTbIO.
Mexay npoynm, OTKPbITUE apxunenaroBs 1 Bce
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nocnegHue reorpadmyeckne OTKPbITUS, KaK HU
CTPaHHO, caeNlaHbl UMEHHO B ApKTUKe. OrpoMHble
TeppuTopun, 6obLIME OCTPOBA, CPaBHUMbIE B
TEPPUTOPHANIbHOM U3MEPEHUU C EBPOMNENCKU-
MU rocygapcTesamu, 6blIM OTKPbITbI B HaYane XX
BeKa. ECTb garke ocTpoBa, OTKpbITble YentoCcKu-
HbiM B 30-€e roabl. Toraa Beapb He 66110 CNYTHUKOB,
aBMaums TONbKO HavyuMHana pa3BuBaTbCd, UM B
ADKTUKY XOAMNM TONbKO CyAa, OHW U OTKPbIBaNu
HOBble 3eMJIn. AGCONOTHO HEAOCTYNHbIM panoH
6b1n1! [la, B 06WemM-To, n cenyac OH Takon, Tyaa
TO/IbKO Ha aTOMOX04e W/N CaMONETOM MOXHO
nonactb, yBUAETb 3T KpacuBenwure mecta. Kak
rOBOPST MOPSIKU: «YBUAETb, YTO 3eMJIA Kpyrnas,
MOXHO TOJIbKO B MOpe€».

«ApPKTUKa» — NOXanymn, camoe KpacuBoe U TOY-
HOe Ha3BaHwue A1 CyaHa, NpegHa3Ha4YeHHoro 4ns
paboThl B apKTUYECKMX LuMpoTax. lopaoe n gobpoe.
A ero Beab meHsnum! (C 1982 roaa go 1986 roaa
nefoKon Hocun ums «Jleoung bpexxHes» — Peg.).
Korga negokony BepHynu nepBoHavanbHoe UMs,
6bl/1 KOHeL, ceHTA6pS. MNanybHyio KoMaHay He Hao
6blN10 3aCTaBNATb, CPa3y pa3Becuiv 3a60pPTHbIE
6eceaKun. Yctapesllee Ha3BaHMe ycnenu 3axkpa-
CWUTb, @ HOBOE Ha 0AHOM 60PTy MOPO3 He Aan Ao
KOHLa BbiBeCTU. B mope JlanteBbix Aeno 6bino,
NIETO YXKe 3aKOHYMNOCh. Tak U NpuwWwAu B Nopt. Ha
npaBoM 60PTy KpacoBasIUCb TONIbKO ABE GYKBbI:
AP. Kto-TO WwyTnn: «<HoBbIN NegoKkon «AP» NnpuLwén».
Ho Bce 6b111 cHacTnBbl. HUKOraa He nepenMeHo-
BblBanTe napoxoabl! OHM Beab He NPOCHT.

Mnun BOT roBOPSAT: YENOBEK — XO35IMH APKTUKM.
YenoBeK B APKTUKE — 3TO He TO YTOObl UHOPOAHOE
CyWwecTBo, 3710 Npuwenel. OH Tam ocywecTBaseT
CBOIO TPYAOBYIO AEATENbHOCTb: U3yYaeT YTO-TO,
unun nobbiBaeT. XO39IMHOM €ro Ha3BaTb HENb34.
ApKTUKa — 310 ApKTWKa. TaM BeTep AyHYA, U Tbl
CTaHOBMLIbCS MECYMHKON, KOTOPYIO MOXET CAYTb
¢ nany6bl. Korga Tbl Ha nefjoKone, B TENNE U yioTe
— YyBCTBYeLWb cebs1 KOMDOPTHO. CTOUT TONBKO
COWTU MO Tpany Cc nefoKosa — BCE, Thbl yKe Ha-
XOAWLbCS OAMH Ha NbAy, U 3TO COBCEM Apyroe




ouyuieHre. Kakon Tbl X0391H? obbicTpee 6bl
[0 Kopabnsa gobpatbes! Ho ecTb ntoau, KoTopble
MHOTrMe MecsiLibl M Aaxke rofabl MOCBATUAN paboTe
B ApTuKe. OHM TaM M NELWKOM XOAUAN, U Ha fbl-
¥ax nblTanucb goctyb CeepHoro MNontoca. 310
onpeaenEHHbIV TUM JII0AEN, KOTOPbIE MOTYT XWUTb
B TaKMX YCNIOBUSX, U TO UX X039eBaMU APKTUKU
Henb3a Ha3BaTtb. OHW NPOCTO YacTb TOro MUpar.

Moi# nepokon

«JleoKon y Hac No-406POMY Ha3bIBatOT wKe-
neso». OH Xe ¥enes3Hbin. B Kaxkaom negoxkone
no-cBoemy paboTaloT MexaHn3Mbl, 3anaxu CBOU.
Tbl NpUXoAKLLb Ha APYTrOM NIejoKoN — cpasy cebs
no-apyromy ouyuiaelb. Hago npuBbIKHYTb. Ko-
HEeYHOo, Koraa BCE paboTaerT, KpyTuTcs — co3ja-
€TCA BNevaTtieHne }KMBOro opraHn3ma, KoTopbliv
AbILWWT, LAET 3NEKTPUYECTBO, TENO, KOPMUT TEBS,
BO3UT. MOXHO /M NI06UTb «wKene3o»? KoHe4yHo,
MOHO. Koraa aywa npukunena, Korga 3Haellb
M YyBCTBYELWlb €ro OT KWNA 40 KNOTUKa, Koraa
ero BMATMHa — TBOS 60/b, KOrAa nyywue rojbl
oTAaHbl emy, Korfa yaayu v NpoKosbl mononam,
Koraa o63aH eMy TEM, KEM CTa, U «OHO» K Tebe
c Tem xe. Kopabnb — «Kkeneso». Ho TonbKo cBom
B [JOCKY MOXET TaK K HeMy obpallaTbCes.

Ha nto6om cyaHe cyaoBoe Bpems NbiTatoTes
[epxaTb N0 MeCTHOMY BpemMeHW. Mbl paHblie
TOXe NepeBoaMN CTPEKM HYacoB. YXoauLb pa-
60TaTb B BOCTOYHbIN CEKTOP APKTUKK, BHAUUT, Ha
9 4acoB — Ha NEeBEKCKOe BPeMS — NepeBOAMLLb
cTpenku. B nocnegHue, HaBepHoe, NeT AecdTb
nepectanv nepeBoanTb. O4eHb YTOMUTENbHbIN
NPOLLECC M 3a4acCTyl0, €C/IM YXOAUM B BOCTOYHbIN
CEKTOP HEHaAoNro, AOMYCTUM, NPOBECTU OHO-ABa
CyAHa 1 BEPHYTbCS, Mbl CTPENIKU HE NEPEBOAUM.
XuBéM no mockoBCKOMY BpemeHu. [NpaBaa, no-
NyYaeTcs TaK, YTO COMHLLE BCTAET — Mbl JIOXKUMCS
cnaTb, COMHLE 3aX0AUT — Mbl BCTaéM, y Hac pa-
604Mit aeHb. MepeBEépThill Takon. Ho ecnu ato
HEeHajonro, opraHM3m He ycneBaeT 3TOro NOHSTh.

Y NefoKoNbLMKOB eCTb NOCN0BULA, MOXKET
6bITb, HE 04EHb MOPCKad, HO O4EHb K HaM MNoa-
xoasuwas: «Konb TpM BEPCTbl OKONMLEN, TO MATb
UX HaNpPsiMKW». CMbICN TaKOW, YTO MHOTAA NydLle
no6onblue paccTosiHWe NPoWTU, HO 0BOWTKU Npe-
NATCTBUE, YHEM TOMUTLCS YepPea TAHENbIE YHaCTKM
nbga. boictTpee nonyuntcs. MHe o4eHb HpaBHUTCS
3Ta NocnoBu1La, Bedb 3ajavya Cy4oBOAMTENS Ha
MOCTUKE — HaWTh Hanbonee NpocTom, NErKMi un
6bICTPbIN NyTb. MNPONTM N3 TOYKK A B TO4Ky B 3a
MWHMMaNbHOE BPEMS C MaKCUMallbHOM CKOPO-
CTbl0, HY M 4TOObI 6bIN0 6e30NacHoO, pasymeeTcs.
JlegoByto 06CTaHOBKY He BCerga MOXHO npej-
BWAETb, HEOXNAAHHOCTM YacTo BCTpeYaloTcs, 1
NPUXoanTCa BbiGUpaTh NyTb. NpaKkTMyeckn Bce
yeTblpe Yaca Ha BaxTe YeNoBeK, yNpaBasiowmin
NefoKOOoM, He OTpblBaeTCcs OT GUHOKASA, ecnu
Xopoluas BUAMMOCTb, v OT pajapa, eciv BUau-
MOCTb nnioxasi. [paBMAbHOCTb BbI6Opa 3aBUCUT
OT OMnbITa, HO Aa)ke ONbITHbIW CyA0BOANUTENb He
3acTpaxoBaH OT TOro, 4Tob6bl B KaKoM-HUOYAb
TOPOC HY 3aexaTb. Y MON0AbIX 3TO, KOHEYHO, Yalle
BCTpeyaeTcs. Ho noka cam He NoyyBCTBYELb,
NnoKa He Hanomaelb ApOB, He CTaHelWb HacTo-
AWMM NpodeccrmoHanom.

Korga s 6bIn1 MONOALIM MOPSKOM, Hal Ka-
NUTaH Kak-To BblWesa Ha nanyby, ocMoTpencs
1 6ypKHyn: «Cuna ectb — yma He Hafo». Mon,
NefoKON MOLHBIN, cuna ecTb, BbiIGMpaTb 4opory
He 06a3aTenbHO. HO 3a4acTyto fayke nefokony
He XBaTaeT CUfbl, U BbiGUpaTb BCE paBHO Npw-
X0AuTCS. B Takux cuTyauumsx, noxanyw, He yma
HepocTaeT, a UMeHHO onbiTa. OnbiTa, onbiTa
u onbital Hy 4yTO, Kazanocb 6bl: CMOTPU B OU-
HOKJ/1b, BblGMpaw aopory. Ho HeT, Hago Hay4YnTbCs
4YyBCTBOBAaTb, rAe NejOK0N NPOWAET, a rae He
cymeeT. 3a4acTytlo ynpEewbCs O NbAUHY U YyB-
CTBYElLb: 3[1eCb OH NPOMAET. Kopabsib yKe No4Th
OCTaHOBWACSH, HO OH MAET, UAET, noAnamMblBaeT
HEMHOXKO, TPELWNHKa NosaBuMNack, U MOHEMHO-
KEUKY pacxoauTca nef, pacxoautes. Jleaokon He
OCTaHaB/IMBaETCS, MEANIEHHO-MEANEHHO, YXKe Mo
CaHTUMEeTpaM [BUraeTcs, HO NPOXOAMUT. A UHO-
raa — HeT. Yepe3 MHOro net paboTbl 5 Ha4Yan He
TO 4TOObl NOHUMATb, @ YyBCTBOBaTb, cam AN
cebs pewatb, NPONAET unu HeT. Co BpemeHem
3TO NMPWUXOAMT, ECNIU YEIOBEK XOYET, ECNIU emy
HpaBuTCSa ero paboTar.

Kusasa ApKkTuka

«benbix measeaen B ADKTUKE MHOMO BCTpe-
yaetcsl. Mbl aarke nHoraa 3abupanv measexart
Ha Kopabnb — OHM BblpacTanu, CTaHOBUIUCH
onacHbIMUW /1 YeNoBEKa, U Mbl OTAaBa n UX B
300napk. KnTbl BCcTpeyvatoTcs, Mop:Ku. ToneHen
04eHb MHOr0, 0C06eHHO B benom mope. OgHax-
[ibl Mbl IETOM BO3BpallanMcb B MypMaHcK, 1 Ha
NefoKoN cenun AeBSTb NONSIPHbIX COB. Buanmo,
peLnnm oTaoXHyTb. M3 HUX HECKONBKO LUTYK TaK
W He yneTenu, u Mbl UX B MypMaHCK NpuBE3nu.
Ho camoe 3K30TUYECKOEe XMBOTHOE — 3TO MyXa.
Mx Ha nefoKone He 6btoT. ECnn 3aBenacb myxa
— OHa C TO60M BCIO HAaBUTaLMIO TaK U XOAUT. Tam
e, B ADKTUKE, HACEKOMbIX HET.

MNcTopuii BCAKMX O BCTPEYAX C apKTUHECKUMM
obuTaTtensiMm — nonHo. Takas, HanpuMmep: Mbl
ctosnn y HoBon 3eMnu B 0XknaaHuv KapaBaHa,
BOKPYr Hac cobpanucb Aecatok measegen. U
O[lHa M3 AHEBa/bHbIX MOLLIA BbITPSXMBATh Me-
LLIOK OT Mbliecoca U ypoHuna ero. Xanko — 6e3
MeLoYKa Nbliecoc He nbinecoc. boumaH roBopuT:
«f poctaHy». Hy nagHo, Tpan cnycTuu, u 6oLmaH
nones. CeMb METPOB BCEro-TO CnycTuTbes. Ho
mMefnBeab ydysn ero. OH Tak nocmotpen! — 6oumaH
[0 NONOBWHbI A0SIE3, U MeABEAb MOLEN B €ro
CTOPOHY. boumaH 6bICTPeHbKO Ha3ad. He ycnen
6bl MOAHATL MeLOoK. [laxe nonbITOK 60/blie
He ycTpavBanu, NoToMy 4To onacHo. Toraa e,
KCTaTu, S BNepBble YBUIEN, KaK B apKTUYECKMX
ycnoBusix cndat measean. Kak niogn. Measeau-
Lua JIOXWUTCH, a Me[BeXarta K Hel NoAMbILLKY
KOMOYKOM. MeTefnb METET, X 3aMeTaeT, a UM
[10 NaMMOYKK, OHM CMAT CNOKOMHO. CemenHas
UOUNNNS TaKas.

Mnu BoT B 2006 rogy y HoBon 3emnu ogHa
3KCNeanLmsa uckana mMecTo CTosHKU bapeHua
— W Hawna ero. Boicagunucb Tyaa Ha He6Osb-
LIOM KaTepKe — OHWU ero 60TMKOM Ha3blBasM.
MocTaBunK nanaTku, HO HOYEBATb PELIWAK Ha
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cBOeM 60TMKe. YTPOM MPOCHYNNCb — nanaTku
pa3opBaHbl. Measeau npuwnu. Notom nx 60TMK
Ha 6eper Bo/lHaMU BbIHEC/O, U OHU U3-3a BeTpa
He cMOornu oT 6epera OTOMTH. Y HUX coBaKa bblna,
pyXbs ¢ cCo60in. Ho MmeaBeb — OH XOTb U 6OUTCSH
3BYKa BbICTpena, HO AaneKo He YXO4uT, ero Bce
HeoObbl4YHOEe NpPUBNEKAET, 3TO Nt0603HaTENbHOE
cyllecTBO. M BOT 3Ty aKCNeAMLMIO NPULWIOCH
cnacatb. [lBa atomoxofa Tyaa NpuLLIv U CBOUMU
KaTepaMu nx oTtackmBanu. Ocob60oir onacHOCTH
[N }KU3HM He 6blNo, HO OKONO AecsiTKa MejBe-
e pafoM C HAMW BCE Xe NporynvBanuncb. A
KOrAaa Mbl 3TUX pebaT CHAnu, npuwna Hoso3se-
MenbcKas 6opa. ITo BeTEp, AYIOLNI C TOPHOIO
nobepexkbs B MOpPe C OrPOMHOM CUNON. bbiBaeT,
60pa cyfa oTpblBaET OT AKOPEN U YHOCUT. Hawu
aHeMOMeTpbI, paccyuTaHHble Ha 30 M/CeK., 3a-
WKanueanu. 91 gaxke He BbiMyCKan Ha nanyoby
MaTpoOCOB M3MepuTb BETep, NOTOMY YTO Tyaa
HEBO3MOXHO 6bIN0 BbIMTU. M caM NeoKoN 0anH
SAKOPb He yaepxuBan — ABa SKops NpuWaochb
CTpaBnAMBaTb. TaK 4TO 3Ty IKCNEANLMIO, He 3a-
6epu Mbl UX, TaMm 6bl, HaBEPHOE, cay/No. B Takux
Cnyyasix Hago NOXUTbCS B CHEr, NpaTaTbes, 3a-
KanblBaTbCH...»

He JleHun!

«Ha negokone «J1IeHWH» Cny)un KanuTtaH 3ur-
dpuna Agonbdosuy Bubax. O4eHb UHTEPECHbIN
YesoBeK, U C HUM 3abaBHas UCTOPUS MPUKIIO-
yunacb. O6bIYHO, KOrha pPa3roBop B KapaBaHe
WAET, HEe TOBOPSAT, AOMYCTUM: «ATOMHbIN NIe[0KON
«JTIEHWUH» UK «ATOMHBIN 1e40KON «ApKTUKa». [po-
CTO Ha3blBaloT: «ApKTUKa», «CMBUPLb», «JIEHUH».
M BOT ogHabl, CONPOBOX/Aas KapaBaH CyaoB,
Bubax nepenaet no3blBHbIE: «A — «JIeHUH»! A —
«JleHnH»! VI BApYr KTO-TO U3 WUTYPMaHOB YCTaBLIUM
rosnocom emy oteevaeT: «Kakow Tbl JIEHUH? Tbl
Bubax! 1 Te65 y3Han.

[oBopAT, faxe y 6enbix measenen npucTyn
X0X0Ta CNy4YUNCS».

ApKTHYecKHe vyyaeca

«Bce yyneca, 3aragku — ot He3HaHus. Korga
NoOMMELLb MPUYUHY OYEPEAHOIO Yyaa, OT HEro U
cnefa He ocTaHeTcs. PaccKay MCTOpHIo. A 6bin
MONOAbIM elle WTypMaHoM. CMOTPIO KaK-TO Ha
CyOBbI€ Yacbl U BUXKY, YTO CEKYHAHas CTpesKa
naeT B 06paTHOM HanpasfeHuKn. To ecTb, He No
4aCoBOW CTPeJIKe, KaK 3TO JOMKHO 6bITb, @ — NPO-
TuB. Momopran. [lymato, nokasanock. Her, ctpen-
Ka ynpsiMo ABUKETCA He B Ty CTOPOHY. Mbicnu,
KOHEYHO, 3aMesbTeLNIM pasHble, B TOM Yucne
1 0 nowealem BcnaTb BpeMeHu. Octanochk Tofb-
KO 3aceyb KOOpAMHATbl, Ha KakoW WwWupoTe aa
[ONroTe 370 BCE NMPOUCXOAUT. A CTpenKa B3sna
W ynana coBcem, oTBanunack ot undepbnara.
[pocTo KpensneHue oT BUbpauuun cygHa ocnabno,
1 OHa NMOTUXOHbKY, C KaXKAbIM TOJTY4KOM HacoBOro
MexaHu3ma najana B CTOPOHY, Kyaa e 6b1710 No
BCEM 3aKOHaM rpaBuTauuun ygobHee nagatb. A
NOTOM KpenjaeHne COBCeM OTOLNO, CTPESKa M
oTopBanacbk. Korga g €€ Ha MecTo npuKpennsan,
3a6bl/1 yXKe 0 BCAKOM Yyae».

3anucana Upuna ABAPUHA
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ROSATOM PERSONS

Only Offshore it is Possible to Make Sure
that the Earth is Round

In the previous issue of the «<Atomic pro-
ject» we published articles dedicated to the
55th anniversary of Russia’s nuclear fleet
and development of the Arctic region. But the
Arctic regions is not about only thick ice, sea-
bears and powerful icebreakers. It is, first and
foremost, about people of strong character.
Alexander Barinov, a legendary icebreaker
captain, is one of them. We introduce to you
a man of special atomic profession.

Alexander Barinoy, the captain of «Lenin»
icebreaker now, has served on «Arktika» ice-
breaker for 28 years. He became the cap-
tain there, and later served as the captain
on «Rossiya» icebreaker.

Master of the Arctic Region

«| did not want to become a member of the
«Arktika» crew. The icebreaker had just returned
from the Arctic Pole. Almost all crew members
were rewarded with orders and medals, the cap-
tain, the head engineer and the senior foreman
of the steam generating plant were bestowed the
title of the Hero of Social Labor. In our perception
it was a great honor. And joining such a heroic
crew was a very uncomfortable thing. | wanted
something that was less responsible. But by some
quirk of fate | found myself on «Arktika». The crew
turned out to be very good, and it did not suffer
from star fever.

During the first navigation, after we had put to
sea, the Arctic region fascinated me. It is a very
interesting region of the globe. It is interesting
mainly for its inaccessibility. Incidentally, it was
in the Arctic region where the recent geographi-
cal discoveries were made. Vast regions, large
islands equal to European countries in terms of
the territory were discovered in the early 20th
century. Some islands were discovered by Chely-
uskin in the 1930s. Satellites were non-existent
that time, aviation was only developing, and only
ships navigated to the Arctic region and discov-
ered new lands there. The region was absolutely
inaccessible! It is still the same, it can be ap-
proached only be an icebreaker t a plane. As |
use to say, «only offshore it is possible to make
sure that the Earth is round.

«Arktika» («Arctic») seems to be the best and
most beautiful name for the vessel that is de-
signed to float in the Arctic latitudes. It is a proud
and kind name. Yet, the vessel was renamed
once (from 1982 till 1986 it had the name of
«Leonid Brezhnev». — Editor’s note). It was at the
end of September when the icebreaker got its
initial name. It was not necessary to strongarm
the deck crew to paint out the obsolete name
on the board. Boatswain’s chairs were hanged
immediately, but because of the frost we did not
manage to paint the new name on one board.
We were in the Laptev sea, and the summer
was over. Thus, we came to the port with only
two letters AR on the right board. Somebody
made a joke: <A new AR icebreaker came». But
everybody was happy. Never rename ships! They
do not ask for this.

They say that a man is the master of the
Arctic region. But a man is almost a foreign body
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in the region, he is a newcomer. He works there:
investigates something or extracts something. He
can hardly be called the master. When the wind
blows in the Arctic region you become a grain of
sand that can be blown off the deck. When you
are in the cozy warmth of the icebreaker you feel
comfortable. But when you step ashore, you find
yourself alone on the ice, and feel differently. Are
you the master? Hardly so. You only think of get-
ting back to the vessel as soon as possible. Yet,
there are people who have spent months and
years in the Arctic region. They have walked on
foot and on skis to get to the Northern Pole. They
are a special type, they can live in such harsh
Arctic environment, but they cannot be called
masters of the Arctic region. They are simply a
part of that world».

My Icebreaker

«They call an icebreaker an «iron» in the
nuclear fleet. Mechanisms operate differently
on different icebreakers, the vessels smell dif-
ferently. When you come to another icebreaker
you feel differently, and one should get used to
it. Certainly, when all the wheels are screwing
and spinning, the vessel is like a living organism
which that is heating, feeding and transporting
you. Can you love the «iron»? Yes, of course. You
have your heart chained to the vessel, you know
it and feel it, you feel painfully every bruise on
its body. You have given a part of your life to it
and you must be grateful to it for what you are
now. Yes, the icebreaker is the «iron», but only
a close friend has the right to call it this name.

On any vessel they try to fix the board time ac-
cording to the local time. In the past we reversed
the points too. When we sailed to the eastern
sector of the Arctic region, we reversed the points
9 hours. But we stopped doing it in recent ten
years. It is a tedious process, and when we go
to the eastern sector for a short period of time
we never reverse the points, and live by Moscow
time. But when the sun is rising we go to bed, at
sunset we start working. If the trip is short the
organism is not seriously affected.

Sometimes it is more reasonable to cover a
longer distance in order to by-pass an obstacle.
It would be quicker too. The navigator's main
task is to find the simplest route, i.e. to come
from point A to point B fast and safe. The ice
situation is not always predictable, there can
be surprises, and the captain has to choose the
best way. For four hours on the watch the man
navigating the vessel looks through binoculars if
the visibility is good, or uses the radar when it is
bad. The choice of the route is dependent on the
navigator’s experience, but even an experienced
navigator can come across a haycock. Of course,
it happens to younger navigators more frequently.
But unless you make a lot of blunders you would
never become a real professional».

Living Arctic Region

«l know a lot of stories about Arctic dwellers.
Here’s one of them. We were staying at Novaya
Zemlya waiting for a convoy, and a dozen of bears
had gathered around us. A keeper wanted to emp-

ty a vacuum cleaner dust collector and dropped it
over the side. Sure, a vacuum cleaner is no good
without the dust collector. The boatsman decided
to fetch it. We got out the side ladder, but the
boatsman got down only halfway because the
bear smelled him out, stared at him with threat
and walked his way. The boatsman was quick
to return. So we did not try it again as it was too
dangerous. That time | saw for the first time how
sea bears sleep. The she-bear lies down, and
bear cubs cling under her armpits. It is snowing,
and though they are covered by snow they sleep
calmly. It a kind of a family idyll.

An expedition was looking for Willem Bar-
entsz’s staging post near Novaya Zemlya — and
found it in 2006. They landed from a boat, in-
stalled tents, but decided to spend the night on
the boat. In the morning the expedition members
found out that the tents had been torn: sea bears
had come. Then the boat was washed ashore,
and because of the wind they could not clear
the land. They had a dog and rifles. But, though
sea bears are afraid of gun shots, they never go
far away. They are attracted by everything that is
strange, they are very curious. We had to rescue
the expedition: two nuclear icebreakers with their
motor boats pulled them afloat. There was not
any danger, but still a dozen of sea bears were
walking around».

Arctic Miracles

«All miracles and puzzles are products of
ignorance. When one understands the reason
for a miracle, the miracle vanishes. Just another
story. | was a young navigation officer that time.
Once | looked at the ship’s clock and noticed
that the second hand turns counterclockwise.
| thought | got mistaken. But still the second
hand was stubbornly turning counterclockwise.
| thought many things, including that the clock
turned back. The only thing | had to do was to fix
the latitude and longitude of the point where it
happened. Meanwhile the second hand dropped
from the clock-face. It turned out that the hand’s
fixture had got loose due to the ship’s vibration
and the second hand was turning aside under
the influence of gravitation. Finally it dropped.
When | was fixing it to the clock-face | did not
think of any miracle».

Irina AZARINA
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MWU3HEHHbIA LMK ASC

KoHuenuua ynpaBneHus
MHHOBALUMOHHbIMW MPOEKTaMK

B.B. KY3bMMHH,
OAO «<HUNMOM»

Llenbio paHHOW paGoThbl ABNAAIETCA aHa-
NIMTUYECKUI 0630p HaubGonee pacnpocrpa-
HEHHbIX CUCTEM YyMNpaBJ/ieHUA NPOEKTaMu U
KOHCOJIMAALMA ONbITa yNpaB/ieHUs NPoeKTa-
mu Komnavum OAO <HUMOM», peanu3ylowen
KOMIJIEKCHbIE NPOEKTbl B 06/1aCTH 3N1IEKTPO-
CHaG)XeHns n aBToMaTU3aLum ANs Kalo4YeBbiX
npeanpUATUIA POCCUICKOWN NPOMbILLIEHHOCTH
(fasnpom, PocHedTb, TpaHcHedTb, PocaTom,
Poccetu u ap.).

B HacToflLee BpeMs MMpOBas 3KOHOMMKA
nepeXKMBaeT He NydliMe BpeMeHa U, Kak cneg-
CTBME, KPUBUCHbIE U MOCTKPUIUCHDBIE ABNEHUS
HaKna4blBaloT CBOM OTNeYaTOK Ha COCTOAHUE
3KOHOMMWK OTAESNbHO B3ATbIX CTPaH, B TOM YUCe
n Poccuu. CornacHo ctatuctuke (Puc. 1), ¢ 2013
roga B MMPOBOW 3KOHOMWKE HaMeTUNCs pocCT,
HO OH 3HA4YUTENIbHO OTCTAEeT OT NyYLUMX NOKa3a-
Tenen (2007 n 2010 rr.), 3TUM KU 06bSICHAETCH
YX€CTOYEHWE Ha PbIHKaX KOHKYPEHTHOM 60PbObI.
LLlaHC 3aHSATb CBOE MECTO B 3KOHOMUYECKOM HULLEe
MMeeTcs TONIbKO Y Hanbosnee addeKTUBHbIX Npea-
npUATUN. SPPEKTUBHOCTHU KE MOXKHO JOCTUYb
AByMs cnocob6amu:

1. MpeanoxeHne MUHUMaNbHOM LiEHbl, YTO
Nno 3aKOHaM 3KOHOMMWKM AOCTUKMMO MpPU MaK-
CUMasnbHbIX 06bemMax NPOU3BOACTBA; AaHHOMY
HanpaBiEeHMWIO XapaKTepHa BbICOKasi BEPOSTHOCTb
PWCKOB B HalleM U3MEHYMBOM MUPE, TaK KaK Tpe-
6yeT NPUBAEYEHUST MaKCMManbHOro KONn4yecTaa
pecypcoB, Npu 3TOM Heo6xoanMo o6ecneynTb
MaKCUManbHYI0 TEXHONOMMYECKYIO TMBKOCTb NPO-

M3BOACTBEHHOM CUCTE-
Mbl, pearvpyloLlyo Ha
M3MEHEHUS PbIHOYHOM
cpegbl.
2. MHHOBALMOHHOE
pa3BUTUE, B OCHOBE
CBOEN npegycMmaTpu-
Balollee Hann4me Ha-
YYHOM WKOMblI U Bbl-
COKOTEXHOMOTMYHbIX
NPOU3BOACTB, HO Npu
3TOM HeTpe6oBaTebHOE K KONIMYECTBY PECYPCOB.
[ymato, JaHHOe HanpaBneHve 6onee NPeanoYTyH-
TENbHO 4151 POCCUMCKMUX KOMMaHWM B GnvxKanLen
nepcnexkTnBe.

Oco6ylo 3Ha4YMMOCTb NpUoBpeTaloT c/oBa
npodeccopoB CTOKrONIbMCKOWN BbICLLEN LLIKOSbI
3koHomuKkm K. Hopactpem v M. Pugaepctpan: «B
YCNOBUSX AUKON PbIHOYHOM 3KOHOMMKM, rocnos-
CTBYIOLLEN B HALLX AHWU, CTAHOBUTCS BCE TPyaHEE
caenatb CO6GCTBEHHbIN BU3HEC HEMOXOXMM Ha
apyrue. Ecnv 3agymatbes, 60nblias 4acTb TOro,
4YTO Bbl NPOM3BOAUTE, MOXKET 6bITb NpUObGpeETE-
Ha y KaKuX-HMOyab APYrMx Npou3BoAnUTENEN, U
Ons TOro, Yto6bl MX HAWTKU, JOCTATOYHO MPOCTO
BOCNO/Ib30BaTbCs TeNedOHHbIM CNPaBOYHUKOM
«Kentble cTpaHULbl» UM MOUCKOBOM CUCTEMON B
MHTepHeTe. Ecnn y Bac eCTb yHUKaNbHas Uaes, He
NPOMNAET v ABYX HefleNb, KaK KOHKYPEHTbI CTAHYT
ee. Korga Tpu Munnvapaa YenoBeK MbiTaloTcs
NnocTpouTb 06LLECTBO, NOAOGHOE BaleMy, KOH-
KypeHTHas 60pbba 6bICTPO AOCTUIAET TOYKM KU-
NeHs, HO ake He HafleMTech, YTO OroHb 6yaeT
y6aBneH.

Hapo npocTo caenatb 4YTO-TO HOBOE, YTO-
HWOYAb, Yero Mup elle He Buaen. MNMpuaymante
YTO-HMOYAb, YTO cAenaeT Bac Ha CEKyHAY YyHU-

Puc. 1. Temnbl npupocTa MMPOBO 3KOHOMUKHM, NporHo3s MB® u UM3IMO, % *
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Ka/ibHbIM ¥ AaCT BaM YHWKalbHOe KOHKypeHTHOe
npenmyLLeCTBO.

Ho, aomkHbl Bac npeaynpeanTb, YHUKaNb-
HOCTb Balla W JOCTUIHYTa AO/MKHa ObITb YHUKaNb-
HbIM NyTEM...»?

Haunbonee pacnpocTpaHeHHbIM CNOCO60OM
[OCTUXEHUS YHUKaNbHOr0 KOHKYPEHTHOIO npe-
UMyLLEeCTBa yHUKaNnbHbIM nyTem asnsetcs [po-
EKTHbI MEHEIXKMEHT, BEPOATHO, N0 3TOW Npu-
YUHE MeXAYHapoAHbIVi CTaHAAPT Mo ynpaBfeHuio
npoektamu ISO 21500:2012 6bin yTBEPKAEH
eanHornacHo Poccuen, CLUA v EBpocoto3om.
«[IpoeKTbl peannayloTcs BPEMEHHbIMU KOMaH-
[aMu, He NMOBTOPSAIOTCS M CO3al0T YHUKaNbHble
pesynbTatbi»® — JaHHOE onpeaeneHue noayep-
KWBaeT YHUKaNbHOCTb Pe3ynbTaTtoB U cnoco60B
NX JOCTUMKEHUS.

B A3un n CLUA goctaTovyHO WKMPOKOoe pac-
npocTpaHeHue Noay4ynn B NiaHe peanu3auuu
MHHOBALMOHHbIX NMPOEKTOB TAaKOW MHCTPYMEHT
6epexIMBOro NPOM3BOACTBA KaK MeToa XOCUH
Kanpu (Hoshin Kanri): «ato n metoa ctpatermye-
CKOrO MJ1aHUPOBaHUS, U UHCTPYMEHT ynpaBieHus
NPOEKTaMM, ¥ CUCTEMA YTPaBNIEHNUS Ka4ECTBOM»,

[ns 6onee getanbHOro aHanu3a npegnarato
paccMoTpeTb 06€ KOHLEMNLWUW B OTAENbHOCTH.

B CtaHgapTe no ynpasneHuio npoektamu ISO
21500:2012 gpoM1HMUpPYeT GYHKLMOHANbHbBIN NOA-
xop (Pvc. 2) c pernameHTaL e B3aMMOAENCTBUSA
BHYTPU KOMaHfbl U C NOCTaBLWMKaMK1, NOAPO6-
HbIM OMMCcaHWeM NpeanpuHUMaeMblx 4eNCTBUM
M aHanM3a PUCKOB, BCE OXBAYEHO XKECTKUM
nnaHNMpPOBaHWEM CPOKOB W GlofXKeTa NPOeKTa ¢
OTBJ/IEYEHMEM OT OMNepPaLMOHHON AEATENBHOCTH
y4aCTHUKOB npoekTa. «OpraHnsauns GyHKLKO-
HUPYET C LieNbio AOCTUKEHUSA KOHKPETHbIX Lienen.
B Lenom Bcsi geATenbHOCTb OpraHmM3aL M MOXeT
6bITb pasaesneHa Ha NPOEKTHYIO U ONepaLOHHYIO.
OnepauunoHHas LedaTeNbHOCTb OTIMYaEeTCs OT NPo-
€KTHOW B NepBYI0 04epeab TEM, HTO OHa OCYLLECT-
BNSETCH OTHOCUTEIbHO NOCTOSHHBIMU KOMaHAamMu
Ha NPOTSXKEHUWU NMOBTOPSIOWMXCA NPOLLECCOB U
HaleneHa Ha noaaepXaHne X13Hecnoco6HOCTH
opraHusauuu»2. Cuctema ynpaBieHUs NpoekK-
Tamu 1SO 21500:2012 paeT psig HEOCNOPUMBbIX
NPenMyLLEeCTB, TaKWUX KaK pa3rpaHuyeHue oTBeT-
CTBEHHOCTU MEXAY Y4aCTHUKaMM NpoeKTa, YeTKoe
NOHWMaHKWe NocneaoBaTeNbHOCTM M CPOKOB Npes-
NPUHUMaEMBbIX JeNCTBUIM, KOHTPONMPYEMOCTb U,
KaK cneacTeue, NPo3payHoCcTb npoLiecca.

Ho paHHbIM noaxod UMeeT v paa HeagocTaT-
KOB: jleNlast akLeHT Ha MHHOBaUMSX B NPOAYKTe
NpoeKTa, OH He yaenseT JOMKHOro BHUMaHUSA
yNyyLlWEHUIO NpoLLecca B X0Ae peanusaumnm npo-
€KTa; HalM4yme KOPPEKTUPOBOYHBIX U COrnaco-
BaTeNbHbIX NETEeNb; BblICOKasi BEPOSATHOCTb pac-
COrNacoBaHHOCTU AEWCTBUI, TaK Kak BCS Aesi-
TEeNbHOCTb 3aLMKIMBAETCS Ha O4HOM Ye/loBeKe
— MeHe[Xepe NPOoeKTa; CPaBHUTENbHO HU3Kas
NPOW3BOANUTENBHOCTb; AOBOILHO HU3KMI YPOBEHb
MHULMATUBDI; 3afepKKa MHPopmaL MK o xoae
peanu3auunmn NPOEKTa; MNOBbILWEHHas Harpy3Kka
Ha nepcoHan, He 3aleMCTBOBaAHHbIM B NPOEKTE,
TaK KaK onepaunoHHble 0693aHHOCTH Y4aCTHU-
KOB NpOEKTa NepeKnafbiBaloTcs Ha AaHHbIX CO-
TPYAHWKOB. Cneayet OTMETUTb, YTO B KPYMHbIX
NpoeKTax ans peanusaummn GyHKLMK AeTanbHOro
nAaHNMPOBaHUS BO3HWKaeT HE06X0AMMOCTb B CO-
OTBETCTBYIOLLEM NMPOrpaMmMHOM o6ecrneyeHunu,
4YTO OKa3blBaeT HeraTMBHOE BAUSHWE Ha CTO-
MMOCTb MpPOEKTa (HO NpU 3TOM AenaeT NPoeKT




Puc. 2. Cuctema ynpasneHus npoekramu ISO 21500:2012

6onee «Npo3payHbIM»), MPUYEM, MPOCIEKNBAETCS
npsiMas 3aBUCUMOCTb: YEM CIIOXKHEE MPOEKT, TEM
[IOpOoXKe nporpamMmmMHoe obecrneyeHue.

B anbtepHatuBHOM cucteme XocuH KaHpwu
npeobnagaet npoueccHbi noaxoa, (Puc. 3),
OPWEHTUPOBAHHbIN Ha MHULMATUBY NepcoHana,
MaKCMMaJlbHY0 CTaHAapTU3aLMIo onepaLoHHON
[eITENIbHOCTU U BOB/IEYEHHOCTb B J€ATEIbHOCTb
no yny4dleHuto NpoLeccoB. BaxkHbiM dpaKTopom
B AA@HHOM cUCTEME SIBIIETCS BOBJIEYEHME MO-
CTaBLLMKOB B 06LMI MOTOK MPOEKTA, a He CTaH-
napTM3auusi B3BaMMOOTHOLLEHWUM C HUMK. [JaHHbIN
noaxoa MMeeT CBOM NPENMYLLLECTBA: CO CTOPOHbI
PYKOBOACTBA 60/bWMI aKLLEHT AENAETCH HA BHU-
MaHWe K NPOEKTY, HEM K KOHTPOJIO; OPUEHTUPYSCh
Ha MHULMATUBY «CHU3Y», 3a CHET CTaHAapPTU3aLIMM
onepaunoHHON JeaTeNbHOCTHN JocTuraetcs 6onee
BbICOKas NPOM3BOAUTENBHOCTb; MEHbLLIE HAarpy3-
Ka Ha PyKOBOACTBO M MEPCOHas, He 3aHATbIN B
NPOEKTe; BU3yanbHOE MN1aHMpoBaHue He TpebyeT
3aTpaT Ha NporpaMMHoe o6ecrneyYeHme, 1 Bce U3-

Puc. 3. Cxema XocuH KaHpu

MEHEHUS X0a peann3aLmmn NpoeKTa oTpaxaloTcs
B PEXMME peanbHOro BpeMEeHU Ha YypOBHE rpynnbl
B BUAE BM3yannM3nMpOBaHHbIX N1aHOB; A0NyCTUMa
rMOKOCTb MpoLiecca BHYTPU NPOEKTa; MOCTaBLLH-
KW agantupoBaHbl Nog TpeboBaHWs KOMNaHUu.

Ho npeumyuiectBa BAEKyT 3a co60M U He-
[OCTaTKW: ocnabneHne KOHTPONS NPMBOAUT K
notepe onepaTMBHOCTU NPUHATUS PeLUEHUS Py-
KOBOACTBOM B C/ly4ae OTK/IOHEHWI; BO3HWUKAtOT
TPYAHOCTWM C MOTMBMPOBAHMEM NepcoHana Ha
BOBJIEYEHHOCTb B y/ydlleHMe NpoLecca, Tak Kak
JaHHasa GyHKuMa 6onblue ONMpaeTCcs Ha CoO3Ha-
TeNbHOCTb, YeM Ha JOMKHOCTHblEe 06513aHHOCTH;
60Mblle OPUEHTUPOBAHHOCTb Ha YHUKaNbHOCTb
npoLiecca, Yem Ha UCKIIIOYUTENbHOCTb NPOAYKTa
npoeKTa.

Mcxoas U3 MeHTanuTeTa COTPYAHUKOB, BO3-
MOXHOCTEW M PUCKOB, KaXKAblM PYKOBOAWUTEND
MOXET Bbl6paTb Ha OCHOBE CBOMX NPEeANOYTEHUH
M YCNOBUM GYHKLIMOHMPOBAHUS KOMNaHWK NIo6yto
TEXHONOTUIO ANS peanu3aunn NpoektoB — Cu-

Puc. 4. Cuctema ynpasneHus npoekramu OAO <HUIMOM»

U3HEHHbIN LMK ASC

cTemy ynpaBieHus npoexktamu 1ISO 21500:2012
unu XocuH KaHpw, HO B pe3ynbTate KoMnaHus,
NOJTy4MB YHUKaANbHbIN NPOAYKT, HE AOCTUTHET ero
YHUKaNbHbIM MyTEM, @ CnefoBaTeNbHO, KOHKY-
pPEHTHOE NMpeumyLecTBO 6yaeT HefoNruM Uu
COMHUTENbHbIM. HO BbIXOA CYLLECTBYET, U 3aKI0-
YaeTcs OH B 3KNEKTUKE NYHLNX KayecTB 06enx
CUCTEeM ynpaB/ieHWsi MPOeKTaMu C MUHUMU3aLMeN
oTpuuaTefibHbiX 0CO6EHHOCTEN.

PaccmoTpuMm npumep KOMGUHUPOBAHHOIO
noaxofa: KOHLEMNUMUIo NPOEKTHOro ynpasne-
HUS, 6a3MpPyIOLLYIOCH Ha COBMELLEHNN ABYX CU-
cteM — CucTembl ynpaBneHus npoektamu 1ISO
21500:2012 u XocuH KaHpu (Puc. 4), paspa-
60TaHHyto B OAO «HUTOM».

K nonoxutenbHbiM paKTopam gaHHOM cucte-
Mbl MO}KHO OTHECTHU TaKne GYHKLMK, KaK HU3Kas
pPeCypcoeMKoCTb MNaHNpPOBaHUS 3a CHET COBMe-
LLeHWs CUCTEMbI NNAaHUPOBAHUS BEPXHETO YPOBHS
no BexaM Ha 6a3e NporpaMmmMHOro o6ecnevyeHuns n
onepaTMBHOrO NIaHMPoBaHuUs Ha 6a3e BMU3yasb-
HOro NNaHMpPOBaHKWS; TMOKOCTb CUCTEMBI, TaK Kak
B CUCTEME OTPAXKalOTCA U3MEHEHUS B TeYeHue
0fHOr0 paboyero AHS OT onepaTUBHbIX NIAaHOB A0
nnaHa BepXHEero ypoBHS; BU3yanu3aLus noteps B
npoLiecce, Hag KOTOPbIMU MOXHO paboTaTb B Nna-
He MUHWMW3aLNUK; padyMHas KOHTPOIMPYEMOCTb
npouecca, OCHOBbIBaOLWasACa Ha pearnpoBaHun
Ha OTK/IOHEHMS, HO NPKU 3TOM He CKOBbIBatOLLas
MHULMATUBY «CHU3Y»; MpeackasyemocTb; A0-
CTaTO4YHO BbICOKas NPOU3BOAMTENLHOCTb U, HTO
BaXKHO, y4acT1e B MPOEKTax He UCKI0YaeT CTaH-
0apTU3MPOBaHHYIO ONEePaLMOHHYIO0 AeATENbHOCTb.
CnepnyeT OTMETUTb, YTO paboTa C NoCTaBLMKaMM
BeJeTcs CKopee Ha OCHOBE BOBJIeYEHMWS NOCTaB-
LLMKOB B MpOLLeCC peanun3almMm NPOEeKToB, YeM
B BUAE MHCNEKLMOHHBIX MPOBEPOK.

Bb110 6bl UCKaXKEHNEM UCTUHDBI HE YNOMSHYTb
0 HefocTaTKax, KOTopble NPUCYTCTBYIOT B JaHHOM
KOHLLeNLMK: TPYAHOCTM C MOTMBaLMEN nepcoHana
Ha yny4leHus npouecca (HO Npu COOTBETCTBYIO-
e cMcTemMe BO3HarparKaeHus CHUXKaeTcs cTe-
neHb BO3AENCTBUS AaHHOro daKkTopa), Hanu4une
KOPPEKTUPYIOWNX U cornacylolmx netenb (HO
OHU ONTUMU3UPOBAHbI B paMKax KOMMNEeTeHL MM
nepcoHana u cBeAeHbl K MUHUMYMY).

KoHuenuus ynpasneHns npoektamu OAO
«HUMOM» He aBnsieTca abCONMOTHON U coBep-
LUEHHON, ee MOXHO NnoaBepraTb 06CYKAEHUIO U
COMHEHMSAM, HO TO, Y4TO OHa yHUKasbHa v pabo-
TaeT, NOATBEPKAEHO XU3HbIO U AeATENIbHOCTbIO
KOMMaHWK B Te4eHne nocneaHux aByx net. Ceu-
LEeTeNbCTBOM ee 3QPEKTUBHOCTH CAYIKUT TO, 4TO
Ha NpeanpuaTUM OAHOBPEMEHHO peanuayeTcs
27 NHHOBALMOHHbIX MPOEKTOB, OfIMH N3 KOTOPbIX
0406peH NpaB1TENbCTBOM HUXeropoackon obna-
CTW; KoMnaHua B 2013 rogy ctana nobegurenem
BCEPOCCUMMCKOro KoHKypca «100 ny4limx ToBapoB
Poccun» 1 3aHsina TpeTbe MeCTo BO BCEPOCCHM-
CKOM peunTuHre «Mpon3BOACTBEHHbIE CUCTEMBI
2013» B HOMUHaUMK «Jlydllas cucTtema opraHu-
3auun paboumnx mect 5S».

Nutepatypa:

1. POCCUA N MUP: 2014. IKOHOMMKA 1 BHELLHAS NO-
nuTuKa/ ExxerogHeli nporHo3 — UM3MO PAH MOCKBA,
2013.

2. K. Hopactpem u WM. Puaaepctpan. BusHec B ctune
daHK. Kanutan nnawet noa AyAKy TanaHTa — Translation
Copyright © CTOKronbMcKas LWKona 3KOHOMUKHM B CaHKT-
MNeTep6ypre, 2002.

3. MexayHapoaHbI cTaHhapT No ynpaBAeHUIo Npo-
ektamu 1SO 21500:2012.

4. T. JxxeKcoH XocuH KaHpu: Kak 3actaBuTh cTpatervio
pa6otatb — MHCTUTYT KOMMNNEKCHbIX CTpaTerMYecKux
nccnegoBaHuin Mockea, 2008.
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YnpaBneHune npoeKkrtaMmum CTpouTebCTBa
NPOMbILLIEHHbIX MPEeAnpPUATHUN.
JTan BBOAa B aKcnyaTauuio

A.H. YEPENAHOB,
MocKoBcKan BbiclUaf WWKONa
MHXHWHUPHUHra

OCHOBHas uenb cTaTb¥ — NPEANOKUTb
OCHOBY NMPaKTU4YE€CKOro U BCECTOPOHHEro
noaxoaa K Tomy, YTo Heo6xoAMMO caenartb,
4YTOOGbl NPeBpPaTUTb CMOHTUPOBAHHbIE TPY-
60npoBoAbl, pe3epByapbl, peaKTopbl, Kaa-
MaHbl, KOHTPOJIbHO-U3MepUTeJibHble NPUGO-
pbl, Ka6enu, cucTembl yrpaBieHUs, Hacochl,
BEHTUIATOPLI, KOMNpPEcCcOopbl B padoTaloLwmumn
NPOU3BOACTBEHHbIN OObLEKT.

BBoa B akcnayaTauuio B psagy AUCLMIMIWH
yrnpaB/ieHWs MPOEeKTamMu1 YacTo NpeAcTaBaseTcs
4eM-TO BpOAe YepHoM marun. Ecnu nogrotoBka
K BBOAY B 3KCMyaTaluio HOBOro 3aBoja, Liexa,
yCTaHOBKM OTCYTCTBYET WM OCyLLecTBASEeTCS 6e3
npoBeaeHns NpeaBapuUTeNIbHOro UCCIeA0BaHUS,
He cnnaHuMpoBaHa A0MKHbIM 06pa3oM, TO U MYCK
OyneT TakuMm xe. Heobxognma cuctema ynpasre-
HUS MPOLIECCOM BBOAA B IKCMyaTaumio.

HayKka o0 BBOA€E B 3KCMayaTaLMio B HacTos-
Lee BpemMs HeocTaTo4YHo pa3paboTaHa. Huka-
Kue BbiClIME y4ebHble 3aBeAeHNs He FOTOBSAT
CMeLnanncToB No BBOAY B aKCMyaTaLuio XMMK-
YeCKMUX M apyrux nepepabaTbiBatlolimMx 3aBOOB.
Ha pblHKe Tpyaa Bbl HAWAETE MHKEHEPOB pas-
JIMYHbIX cNeumanm3almin: TEXHON0roB, MEXaHu-
KOB, 3JIEKTPMKOB, N0 CUCTEMAM yrnpaB/ieHUs, a
TaKXXe MEeHe/KepOoB C OMNbITOM 3KCMayaTaLuu.
JKcnepThbl MO BBOAY B 3KCMyaTauuio — cneum-
aNUCTbl, KOTOPbIX MPAKTUYECKN HEBO3MOMKHO
HanTh. K coxaneHuio, n3-3a 6ecnpeueaeHTHOro
ynajKa NnpoMbIWAEHHOCTH B Hallen cTpaHe 6bin
NMPaKTUYECKU YyTPayeH OnbIT BBOAA 3aBOAOB B
3KcnayaTaumto. CoBpeMEHHbIN NOgbEM Nepepa-
6aTbiBatoLLMX OTPACNEeN, CTPOUTENbCTBO HOBbIX
3aB0J0B, LiEXOB, YCTAHOBOK TPEGYET NOHUMaHUS
npoLecca Ux BBOAa B 3KCM/yaTaLMio, a Takxe
noAroTOBKW KaapoB.

BBoa 3aBoAa B 3KCNyaTaLuto ABASETCS KpU-
TMYECKMM (DaKTOPOM ycnexa npoekTa B LeSioM
1, 2].

BBoga B aKkcnnyaTaLmio — 370 UCMONb30BaHWe
cucTemaTMyecKon U npodpeccmoHanbHOM METOA0-
IornK, 4To6bl NPeobpasoBaTh HEAABHO NOCTPO-
€HHbIN NepepabaTbiBaloLWmMi 3aBO B NOJHOCTLIO
dyHKLMOHUpPYloLllee 6e3onacHoe, abdEeKTUBHOE U
peHTabenbHOEe NPOM3BOACTBO, COOTBETCTBYIOLLEE
naeany «npaBwbHO C NepBoro pasar». Beog B aKc-
nnayartauuio — 370 psj NPOBEPOK M NpeojoNieHne
NPensTCTBUIA, KOTOPble NOATBEPAST, YTO HEAABHO
NOCTPOEHHbIM MPOMBbILLIEHHbIN O6LEKT COOTBET-
CTBYET BCEM TEXHUYECKUM M UHBIM NMPOEKTHbLIM
napamMeTpam U MOXET HayaTb NPOU3BOAWUTL NPO-
OyKUMio. 3TU NpoOBEPKK NPOU3BOAATCH Ha BCEX
CcTaauax peannsauun NPoeKTa, a He TONbKO cpasy
nocrne Toro, Kak CTPOWUTENbCTBO 3aBEPLLIEHO.

Y10 TaKoe BBOA B IKCNAyaTayuio?
Heo6xoaMmo onpeaenutb, 4To nogpasyme-
BaeTCs No TEPMUHOM «BBOJ B KCMyaTaumio»:
1. MNpenBapuTenbHbie MEPONPUATHA MO BBO-
Oy B aKcnfyatauuio, 4ENCTBUSA, BbIMNONHEHHbIE
BO BPEMS CTPOUTENBLCTBA, KOTOPbIE MO3BONSAIOT
3aBojy NepenTy B rMaBHylo dasdy BBOJA B IKC-
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nnyatauuto. nanasoH npeaBapuTeNbHbIX MEPO-
NPUATUI No BBOAY B 3KCMNyaTaLmio BKOYaeT B
ce6sl: KOHTPOSb 3a XOA0M MOHTaKa Bcero 060-
pynoBaHUsi 3aBojia, 3arpy3Ky Hacaku U KaTanu-
3aTopa, YACTKY TPy6onpoBo10B U CMOHTUPOBAH-
HOro 06OpPYA0BaHMSA, MPUEMOYHbIE UCTIbITAHWUSA Y
nocTaBLUMKOB 060pyA0BaHMS, MPOBEPKY HANUYKS
WMHCTPYMEHTA, 3NIEKTPUYECKNE UCTbITaHUS.

2. Mpu BBOJE B 3KCMIyaTaLMIO BCE CUCTEMDbI
n o6opynoBaHue JOMKHbI GbiTb B NPeAnyCKOBOM
COCTOSIHUM M TOTOBbI K MYCKy. dHeprooGecne-
YyeHue, UHCTPYMEHTASIbHbIN CXKaTbl BO3AYX, OX-
naypjatouiaa Boja v Boaa o6Lero HasHayeHus
JIONIXHbl HAXOAUTLCA B paGo4em COCTOSHWUM, OC-
HOBHblE TEXHONIOTMYECKUE CUCTEMBI MpoLiecca
TaK¥Ke [0MKHbI OblTb FOTOBbIMM K 3KCMNJyaTaLuM,
KaK NpaBuno, ¢ 6e30nacHbIMU XMMUKaTaMu, BO3-
ZlyxoM vnu Bogon. O6opyaoBaHue AOMKHO ObiTh
NPOBEPEHO Ha NPeAMET yTeyeK, MPoTecTMpoBaHO
npu 3anycke U ocTaHOBKe, 4YTo6bl y6eauTbes,
4TO, KOraa Chipb€ U Apyrve matepuansl 6yayT
BBe/eHbl B MpoLecc, 3aBoj HayHeT paboTtaTb
TaK, KaK 3aniaHMpoBaHO MPOEKTOM.

3. 3anyck, Korga 3aBoj BBeAEH B haKTuye-
CKYlO 3Kcnyatauumto.

«CyxoM» BBOJ B IKCIUTyaTaLHIO

TecTbl U NpoLieaypbl, KOTOPblE NPOBOASTCS,
Koraa He BefETca KaKow-nMbo npolecc v 6es-
onacHble (41 TECTUPOBAHMSA) XMMUKATbI ellle He
BBefeHbl. [Nprumepamu 3TUX JENCTBUN SBASETCH
npoBepKa 6/1I0KMPOBOK M CUCTEM aBapPUMHOM OCTa-
HOBKM, MPOBEPKMU NoceaoBaTeNlbHOCTH paboThbl
CUCTEMbI yIpaB/EHWS U yNpaBieHUe OCHOBHbIMU
3NEKTPOoABUraTeENIMU N/UNM 060pya0OBaHUEM U
BCMOMOraTebHbIMX CUCTEMAMM, TAKUMMU KaK CH-
CTEMbl CMa3KK KOMIMPECCOPOB, Pa3beMHEHHbIX
OT NPUBOAUMbIX UMW MEXAHWU3MOB.

BBoj B 3KCcnNyaTauMio C XXUAKUMHU cpeiaMm

Boga vnun HekoTopas Apyras OTHOCMTENbHO
6e3o0nacHas cpeja BBOASTCS B MpoOLECC U Te-
CTUPYIOTCS BCE CUCTEMbI, CUMYNUPYS MpoLecc
no BCEM OMepPaLMOHHbIM CLEHAPUAM, HTOGbI
cMopenvpoBaTth GYHKLMOHUMPOBAHMWE YCTPOMCTBA.

KomaHaa BBoja B aKcnlyaTauuio 40/KHa
OblTb COCTaBMEHa U3 ABYX YacTel. Bce npeaga-
putenbHble Npoueaypbl BBOAA B IKCNyaTaLuio
M 4aCTMYHO caM BBOJA B 3Kcrayatauuto moryT
OblTb BbINOSIHEHbI MEPCOHAIOM FreHepanbHOro
noapsiiuMKa, B TO BPeEMS KaK 60/blUeNn YacTblo
paboT Mo BBOAY B 3KCMyaTalMio U 3amnyCKOM
ynpaBnsieT KoMaHAa 3aka34ynKka, 6e3ycroBHO, C
noMoLLbio NepcoHana noapsaynka. Heobxoagumo
pa3paboTaTb YETKYO M AICHYIO NpoLIeaypy nepe-
[ayun 3aBoja OT NoApsiAYMKa 3aKa34ymKy, YTOObI
BCE YJIEHbl 06beANHEHHOW KOMaHbl MO NyCKy B
3KCMJlyaTalMIo 3HaAN rpaHuLbl 4EATENBHOCTU U
OTBETCTBEHHOCTU KaA0M OTAENBHOW Fpynmbl, YTO
CYLLLECTBEHHO 06/1er4unT n o6ecneynT 6e3onacHble
COBMECTHbIE, B3aMMOAOMNONHAOWME 4ENCTBUS.

Bce npoeKTbl NOKa3bIBaloT, YTO Y 3anycKa u
nocneayouwen ycnewHon paboTtbl HegaBHO Mo-
CTPOEHHOro 06beKTa ecTb HEMOCPEACTBEHHAS
CB$13b C KA4eCTBOM pPaboThbl M YCUANSAMM, BbINON-
HEHHbIMU BO BpeMs npeaBapuUTENbHbIX MeEpO-
NpWaTUI NO BBOAY B 3KCMyaTaLmio, Ha4yasabHOro
3Tana BBOJa B 3KCMyatauuio U CO6CTBEHHO
3anycka. MNonHble, XOpoLo CnlaHNMpPOBaHHbIE
M TOYHO 3aperncTpMpoBaHHble AENCTBUSA MO
BBOAY B 3KCnayatauuio — OANH U3 KIOYEBbIX
$aKTopoB, KOTOPbIE MOTrYT CNoco6CcTBOBaATL 6€3-
aBapuMHOMY 3aMyCcKy M NaaBHOMY nepexoay K
NMPOM3BOACTBY BCEr0 KOMMJIEKCa B COOTBETCTBUU
C NPOEKTHOW AOKYMEHTauuMen, obecrneymBato-
e BCce TEXHUYECKNE XapaKTEPUCTUKM FOTOBOWM
nNpPoAYyKLMH.

Y4ye6HbI moaynb MBLUW no BBoay 3aBoaoB
B 3KCMyaTalMio AacT NOJIHbIe M NOAPOGHbIE OMNK-
CaHUWs KaXXJoro BuAa AesiTeNnbHOCTM M 0b6ecneymT
METOA0/IOrMI0 PaboTbl caMblM 3GPEKTUBHBIM
cnoco6om. MMony4yeHHble 3HaHUSI MOXHO TaKXe
MCMNoSIb30BaThb He TONbKO NPU BBOAE B AEVNCTBUE
HOBOr0O 3aB0/1a, HO TAKM e NPU PEKOHCTPYKLINK U
MOAepHM3aLnn 060pyaoBaHus B Npeaenax aeu-
CTBYIOLLErO 3aBOAA, NPU Nepexoae Ha HOBYHO
NPOAYKLMIO UM BBOIE 060PYAOBAHWS B SKCMY-
aTaumio Nocse KanutanabHOro peMoHTa. Y4ebHbIN
MOAyNb NpeAcTaBnseT NPOBEPEHHYIO 6OMbLLIMM
onbiTom aKkcneptoB MBLLW ¢ MHOroneTHUM u pas-
HOCTOPOHHWM OMbITOM CTPOWUTENLCTBA U BBOAA
B 9KCMyaTaumio pasnnyHbIX XUMUYECKUX U ApY-
rux nepepabaTbiBatoLiMX 3aBOAOB METOA0NOMMIO
BBOJA B aKCMyaTaumio.

OnpeaeneHune coctaBa
1 Tpe6oBaHMI K KOMaHae
no BBOZAY B 3KCMNayaTaLuio

MnannpoBaHune

lNpoBepka 06beMOB
1 KayecTBa BbIMOIHEHUS
CTPOUTENbHbIX PaboT

MNepegaya cuctem ynpasne-
HWSA KOMaHAe Mo BBOAYy
B 3KCNAyaTauumio

TecTMpoBaHMe HOBOIO
o6opynoBaHusa

3anyck npou3BoacTBa

MpoBepKa npoLeccos
1 NapaMeTpoB MPOAYKTOB
Ha COOTBETCTBME MPOEKTY

MNepenaya o6beKTa
NPOVM3BOACTBEHHOMY
nepcoxany




B moayne no BBoAy B 3KCMyaTaLMIO XUMU-
YeCKMX U Apyrux nepepabaTbiBaloLLMX 3aBOA0B
[aéTtcsa onpegeneHme n onMcaH1Me Bcex cocTas-
NSALWKUX NpoLiecca BBoAa B 3KcnyaTalmio. Pac-
CMaTpu1BaloTCSs CleAyoLME KITIOYEBbIE MOMEHTbI:

e MpoBepKa KOHOUIypaLMn CUCTEMBI;

e POBEpPKA CUCTEMbI KOHTPOSIbHO-U3MEPU-
TeNbHbIX MPUOOPOB M aBTOMATUKN — NPOBEPKa
TpeBOr U 6/TOKUPOBOK;

e MPOBEPKA CUCTEM CMYCKA M OYUCTKU TPY-
60MNpoBOAOB M CYA0B BOAOM;

e OLleHKa BCcrnomoraTefbHoro 060pyaoBaHus;

e KanuMbpoBKa COCY0B U MOBEPKA KOHTPO/Ib-
HO-U3MEPUTENbHbIX MPMOOPOB;

NPOTOKON 3anycKa;

NPOTOKON BbIBOJA U3 3KCMyaTaLuu;
XMMWYECKUE UCMbITaHUS;

nepefaya B aKcnayataumio.

®da3za

Pa3BuTHe npoLieayp BBOAA B aKCMNyaTaLmio
XMMMUYECKMX U Apyrux nepepabaTbiBalowmx 3aBo-
[0B MPOMCX0ANNO0 B nocneaHue 25 neT, NoCKONbKY
NPOEKTHbIE KOMaH/bl 40/KHbI Gblin paboTaTb B
YCNOBUSAX OFPaHUYEeHNs 3aTpaT U MECTKOro rpa-
dvKa BbiNonHeHns pabort. MNpeanaraeMbli MOAY b
[laeT peKoMeHaauun, OCHOBaHHbIE Ha nepeno-
BbIX MPaKTUKax, TOro, Kak GyHKLMS BBOAA B IKC-
nayaTaumio MOXeT ObITb Nyylle peann3oBaHa B
paMKax 60/1blLOro NpoekKTa, 4To6bl 06eCcneYnTb
CBOEBPEMEHHbIN yCMeLWHbIN 3anycka 3aBoja.

B Kypce paccmatpuBaloTca daKTMyeckue
[EVCTBMSA Ha TPEX CTaansax peannsaLmm NpoeKTa
[1]: noaAroToBKM, peanusaunn n 3aBepLueHus.

XoTs cTagun nsobpaxaloTca B BUAE He-
NPepbIBHOr0 NOTOKa, €CTb MHOr0 TOHKOCTEN B
[enCcTBUAX B paMKax nepeceyeHuns CTaani v no-
TEeHLManbHOro napannenbHoro BefeHuns pabor.

AencTBuna

U3HEHHbIN LMK ASC

Bce warw, npeactaBneHHble B Tabnuue, B
npegenax Kaxaoro atana Hy»KHo paccMaTpuBaTb
Ana no6oro NpoeKkrta, He3aBMCUMMO OT ero pas-
Mepa; aTo 6yAeT rapaHTUEN, YTO Bce Tpebyemble
[encTBMUSA Mo BBOAY B IKCMNJyaTaLMIO BKIIIOYEHbI
B CMCTEMY ynpaBieHus, o6ecrneynsaloLLyto CBO-
€BPEMEHHbIN W yCnewHbIA 3anycK 3aBoaa.

Nutepatypa

1. Killcross M. Chemical and process plant
commissioning handbook. A practical guide to plant
system and equipment installation and commissioning.
Oxford.— Elsevier.— 2012, 312 p.

2. Watermeyer P. Handbook for process plant project
engineers. Stuffolk.— Professional Engineering
Publishing.— 2002, 326 p.
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3ABEPLUEHHME

HasHaybTe MeHeaxkepa No BBOAY B 3KCMyaTaLumio
Onpepenute coctaB paboT Mo BBOAY B IKCMayaTaLmio

CucteMaTU3npynTe TEXHUYECKYIO OKYMEHTALMIO NPOEKTa 419 BBOAA 0ObEKTa B 3KCMyaTaLmio: TEXHONOrMyeckue cxemol (P&l - gnarpammst) n
Apyrne CooTBETCTBYIOLWNE AOKYMEHTbI, BK/IOYaA YEPTEXN PaCnOJIOKEHNA OGODyAOBaHMﬂ 1 MexaHu4yecKkne 610K-CXeMbI.

MHTerpupynTe AOKYMEHTALIMIO NO BBOAY B IKCMNJyaTaLMIO B TEXHUYECKYIO JOKYMEHTALIMIO.

PaccmoTpuTe NpoeKT: KoMaHAa BBOAA B IKCMNJlyaTaLuio Mo cornalleHunio Mexay MeHeaxepom npoexkta u MeHeaxepom no BBOAY B 3KCryaTa-
LLMIO JO/MKHA O3HAKOMMUTLCS CO BCEM NPOEKTHON AOKyMeHTauunewn: P&l-guarpammamu, nsomeTtpuen Tpy6onpoBOA0B, reHepanbHbIM MAaHOM U
nnaHamu pacrnosnoxeHus o6opyfoBaHus, TEXHONOrMeN cTpouTensbeTea, 3D-Moaesnbio, rpadrKoM NpoeKTa, aHaM30M (Knaccamu) TOHHOCTU MpU-
60p0oB, aHaNIM30M YPOBHEW 3aLUUThbl U AENCTBUSMU B YPe3BblHaNHbIX CUTYaLUSX.

Pa3pab6ortaiTte rpaduK BBOAa 06bEKTa B IKCMyaTaLMIo.

OueHuTe 3aTpathbl / GIOMKET BBOAA B SKCMNAyaTaLMio.

Cornacyinte nopsaoK B3aumoencTsuns / npoueaypy nepeaayun ¢ NPOEKTHOM KOMaHAoM, 3aKa34YMKOM U CTPOUTENSMM.
Monyynte HEO6XOANMbIE AOKYMEHTbI U CO3JaMTe 3NEKTPOHHbIE BUBIUOTEKMN.

O3HaKoMbTECh C pasfenamu NpoeKTa No NPOMbILLIEeHHON 6€30NacHOCTH.

PaspaboTanTe Ha4yanbHbI NNaH BBOAa 06bEKTa B aKCMayaTaLmio.

Onpeaenute mecto 6a3MpoBaHMs KOMaHLbl M COCTaBbTE CMUCOK NPEAMETOB, KOTOPbIE Bam NOTpebyioTcs B paboTe.
PewwTte, 4em 6yaeT 3anonHATLCA 060pyAOBaHME ANA CUMYNALMK NpoLiecca U ob6ecneysTe NOCTaBKYy 3TUX MaTtepranos.
PaspaboTainTe pyKOBOACTBO MO BBOAY B 3KCNIyaTaLuio.

Pa3pab6oTaiite cTaHAapTHbIE MPOM3BOACTBEHHbIE NpoLeaypbl.

Pa3pab6oTaiite Kypcbl No 06y4eHKUI0 NnepcoHana.

Cornacyite 6e30nacHble NPUEMbI Pa6GOTbl CO BCEMU 3aUHTEPECOBAHHLIMU CTOPOHAMM.

Pa3pab6oTaiiTe npoLeaypbl MO BBOAY B IKCMNyaTaLMIO.

[POMHCTPYKTMPYIMTE KOMaHAY Mo BBOAY B 3KCM/lyaTaLMio B COOTBETCTBMM C PYKOBOACTBOM AJiS MOJIb30BATENIEN M CUCTEMOW YpaBAEHHS.
Pa3pab6ortaiTte npoLeaypbl Ae3aKTMBaL MK, 06e33apaxnBaHms.

MpUMHTE yHacTve B UCMbITaHUAX 0G0PYLOBaHUA U B NPOBEPKE Y NOCTaBLiMKa KOMMbIOTEPHOW TEXHUKHM, MPOrPaMMHOro 06ecneyeHus,
paccmoTpuTe crneLnduKaLMm NocTaBasieMoro 060pyLoBaHUa AN CUCTEM YNPaBeHUs U MPUMUTE YHacTUe B ero TECTUPOBAHUM.

Mpy HEe06X0AMMOCTH Y4aCTBYMTE B YIPaB/EHWU CMIMCAHUAMU U BLIBOJOM M3 IKCMyaTaLuu U/Unn B NpoLeaypax Ae3akTuBaLmu,
06e33apaxnBaHns CyLLECTBYIOLLETO NPOW3BOACTBEHHOrO NPeanpUATHS.

MpoBepbTe 06BHEM U KAYECTBO BbIMOIHEHWUA CTPOUTESNIbHbIX PAaBGOT.

HayHuTe BeCTU XKypHan peructpaLuuv paboT no BBOAY B IKCMAyaTaLmio.

BbInonHWTe TeCcTMpoBaHWe (KOHTPOJIb) U YUCTKY TPY6OMNPOBOAOB.

HayHute BecTn aedeKTHyi0 BEAOMOCTb.

HayHuTe o6y4eHne Npon3BOACTBEHHOIO M TEXHUHECKOro NepcoHana ang éyaylien paboTbl Ha AeNCTBYIOWEM NPOU3BOACTBE.
YnpaBnawute npoLeccom rnepefayu 3aBepLIeHHOro CTPOUTENIbCTBA KOMaHAe Mo BBOZY B 3KCIyaTaLmio M/1Man NPOM3BOACTBEHHOMY NepcoHarny.
MpumuTe yqactne u/unu ynpaBnsgnte npeanycKoBbIMU MPOBEPKaMK CUCTEM 06ecneveHns 6e30NacHOCTU.

3aBepLlunTe ruapaBaMyecKme UCnbITaHUs TPY6oNpoBOLOB, EMKOCTHOrO 060pyA0BaHMS.

BbINonHWTE NpeanycKoBble UCNbITaHUS.

Ynpasnante nocnenyckoBbiMU MOAUDUKALIUAMMU.

Ynpasnante BBefieHemM 6e30nacHblX (419 TECTUPOBaHMS) U paboymx Cpes U XMMUKaToB.

lNepeBeauTe 4eHOB KOMaHAbl MO BBOAY B 9KCMNyaTaLMIO Ha POib Ha4aibHUKOB CMEH (ecnn Heobxoanmo). BeinycTuTe nepBylo Bepcuio
«CTaHAapTHbIX pa6o4ymx NpoLeayp».

3anyctute 3aBoa.

YTBEpAUTE / Neranusynte Npon3BoAUTENLHOCTb NPEANPUATUS C KOMaHAON 06ecrnevYeHns KavyecTsa.

O6HOBMWTE / NPOBEPLTE, BCIO JOKYMEHTALMIO MO BBOAY B 3KCMyaTalMIo U CTaHAapTHble pabo4yve npoueaypbl KaK «[TpuHATO».
YnpaBnaunte nocnenycKoBbIMU MOANDUKALMAMU.

O6HOBMWTE / NPOBEPLTE BCIO AOKYMEHTALMIO MO 06YHEHMIO NEPCOHAaNa Ha MOMEHT NPUHATUA B IKCMJTyaTaLMIo.

BepanTte NponM3BOACTBEHHbIN MPOLLECC M yNpaBnsnuTe NpesnpuaTMemM A0 BbiBOAa Ha NMPOEKTHYIO MOLHOCTb U CTaBuSIbHOro NPOu3BOACTBaA
B TeyeHue Tpe6yeMoro BpeMeHMN.
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MWU3HEHHbIA LMK ASC

BbiBOA M3 aKCcMlyaTaLMM OObEKTOB
MCMONIb30BaAHMWSA A4EPHON IHEPT UM

1. AAHKOBLIEB, Dassault Systemes

B pamKax ogHOM CTaTb¥ HET BO3MOXXHOCTH
6onee-meHee NoJIHO OXBaTUTb CNEKTP BONpo-
COB BbIBO/ia U3 IKCNJlyaTaLuu 0GbEKTOB UC-
NoJib30BaHUSA aTOMHOW 3HEpPruu, NoaTomy s
KOCHYCb TOJIbKO T€X TeM, KOTOpPbl€ UHTEPECHbI
Ha MO CyGbEKTUBHbIA B3MNAA.

BcnoMHKWM OCHOBHbIE 3Tanbl BbIBOAA U3 3KC-
nnyaTtaumy aToMHbIX 0GbEKTOB, BbipaboTaBLLMX
pecypc Ha npumepe ASC.

9Tan 1: ocTaHOBKa peaKTopa 1 NpeKkpalleHe
NPON3BOACTBA 3/IEKTPOSHEPT UK.

3T1an 2: KoHcepBalKs U COoXxpaHeHue noj
HabnwaeHneM.

[poeKT BbiBOAA M3 3KCMNyaTalny HayMHaeT-
€1 MOC/e OKOHYaTeNbHOM OCTaHOBKM peaKTopa.
CHavana vaeT NoAroToBUTENbHbIA 3Tan NpoTs-
KEHHOCTbIO A0 NATU NET. B 3TO Bpems peakTop
nepeBoANTCSA B S4epHO 6e3onacHoe COCTosHME.
M3 aKTMBHOW 30HbI, @ NOTOM U C TEPPUTOPUHU
6110Ka yaanseTcs aaepHoe TonAnBo. YaansaioTes
PAO, nony4yeHHble B pe3ynbraTe aKcnayatauuu,
npoBoAMTCS NnaHoBas Ae3aKTuBaL s 060pyno-
BaHMS M Apyrue paboTbl. ITOT Nnepnog GpopmanbHO
He BKJIIOYEH B NpoLecc BbiBOAA U3 3KcnyaTa-
uMn. IHeprobaoK ASC BCe elle cYMTaAETCs Ha-
XOASLLMMCS B 3KCNNyaTaunm v 06CnyKMBaeTcs B
COOTBETCTBUM C YCTAHOBJIEHHBIM PErNIaMEHTOM.
daKTUYECKM NOATOTOBUTENbHbIN NEPUOI MOXKET
3aHUMaTb HECKOJbKO IET B 3aBUCUMOCTH OT Ha-
NIMYKS pernoHanbHbIX Unn deaepanbHOro xpaHu-
v, OAT u PAO ana gaHHOro TUNa peaKkTopoB.
PeaKktopbl MOryT AeMOHTMpOBaTbCS Nocne He-
CKOJIbKMX NIET BbIAEPKKW. KpynHoe o6opyaoBaHue
MOXKET AEMOHTUPOBATLCSA M BbIBO3UTLCH B He-
pa3o6paHHOM BUae. Takoe 060pyaoBaHUE MOXKET
MCMoNb30BaTbC KaK 6apbep ANg yaep:KaHus
BHYTPUW paanoOHYKIMAOB. Ha pa6oTax no CHATUIO
C 3KcnyaTaunm LenecoobpasHo UCMONb30BaThb
3KcMnyaTaumMoHHbIM nepcoHan A3C. MomelleHuns
3aXOPOHEHMUS OTXOA0B OT IEMOHTaXKa Coopy»Ka-
t0TCS Ha TEPPUTOPUM CTaHLMK, Ha ONPEeAENEHHON
BbICOTHOM OTMETKE, KOTOpas 3aBUCKUT OT reorpa-
duyeckoro pacnonoxeHusa ASC. C TeyeHnem Bpe-
MEHU XpaHeHWs B paIMOaKTUBHO 3arpsi3HEHHOM
o60pyaoBaHMK pacnajaloTcs KOPOTKOXKUBYLLNE
paavoHYKNUAbI U OCTalOTCS AONTOXKMBYLLME. Ta-
KM 06pa3oM, 06beM paanoaKTUBHBIX OTXOA0B

yMeHbllaeTCcH.
Yepes 10-30 net
3T0T 3P DEKT «ca-
MONMKBUAALMUM
aKTUBHOCTMW» 3aTy-
xaeT. [na HeKoTo-
PbIX 3KONOrMYeCKH
onacHbIX paguoHy-
K/TIMAOB CaMOJIMK-
BMAaLMA MOXKeT
npogomxkatbes 70
n 6onee nert.

J1an 3: BbIBOA M3 3KCMyaTaumu.

JTOT aTan MOXET NPOUCXOANUTb MO HECKO/b-
KWM aNbTePHaTUBHbIM CLeHapusam. s Beibopa
O[JHOrO M3 BapvaHTOB aHaNU3UPYIOT HE TONTbKO
TEKYLLYIO COLManbHYO, 3KONOTMYECKYIO, NOK-
TMYECKYIO CUTyaLMIO. YYUTBIBAKOTCS BOSMOXKHbIE
[ONroBpeMEHHbIE re0nHaMUYeCcKue, KnmaTu-
YyecKue 1 apyrue n3MeHeHusi B panoHe BbIBOAU-
MOro M3 3KcMyaTauMu 06beKTa U MecTa opra-
HU3aLuu XpaHunuLla (MorunbHuka) OAT u PAO.

CoxpaHeHue noj Ha6GnwzeHUeMm O3Ha-
YaeT, YTO PEaKTOPHYIO YCTAaHOBKY, BCE CUCTEMBI
M o60opyaoBaHME KOHCEPBUPYIOT, U30UPYIOT
OT BHELIHEN cpefbl U 3aTEM MOAAEPKMBAIOT B
6e30MacHOM COCTOSIHMU. [1pK 3TOM HEAKTUBHOE
o60pynoBaHue AEMOHTUPYIOT ANS NOCneayoLWwero
MCcnonb30BaHWA UK yTunmsauun. CnaboaKTms-
Hoe 060pyaoBaHMe NnocneaoBaTe/lbHO Ae3akK-
TUBUPYIOT A0 YPOBHS, KOTOPbLIA NO3BONSET €ro
HeorpaHM4YeHHOE NCMNOoNb30BaHWeE UK YTUNN3a-
umto. OcBoboKaaemMble MOMELLEHUS, 3AaHNUS U CO-
OPYKEHWS MOXXHO AEMOHTUPOBATb UK MOBTOPHO
Mcnosib30BaTh NS APYrMX BUAOB AEATENbHOCTHU.

3axopoHeHue pagnaLMoHHO-0NaCHbIX Y3108
U KOHCTPYKUMW. PeakTop, o6opyaoBaHue nepBoro
KOHTypa 1 Apyroe BbICOKOAKTMBHOE 060pyaoBa-
HUWE M KOHCTPYKLIMM KOHCepBupytoT. Hanpumep,
3aKo4aloT B 6ETOHHYI0O 060104KY U NPOU3BO-
OAT BbIAEPXKKY, MOKa He pacnaayTcs Hanbonee
aKTUBHbIE KOPOTKOXKMBYLLME PAAUOHYKANAbI. [pn
TaKoMm crnocobe nposiBaAseTcs CBOMCTBO camo-
JIMKBMAALUMN aKTUBHOCTH.

JInkBMAaumaA nogpasymeBaeT JOCTUKEHME
OQiHOM M3 [BYX BO3MOXHbIX CTaAUN KOHEYHOro
COCTOSIHUSI peaKTOPHOM NPOMMOLWAAKMK:

e Brownfield (kopnyHeBas nyxavika) npeano-
naraeTt ileMOHTaX 060pyaoBaHNs U 0CBOBOXKe-

eorpadimy

HWe 3[4aHUM U COOPYXKEHUH, HE MPeaHa3HaYeHHbIX
NS fanbHeNWero UCnonb3oBaHus, nepepaboTKy
1 BbIBO3 BCEX PAMOAKTMBHbIX OTXOLOB C TEPPU-
TOPUU U JoBefeHWE ee 10 COCTOSHUS, NPUrOAHOIO
NS XO3NCTBEHHbIX HY)KA HE TONbKO aTOMHOM
3HEPreTUKU, HO MHOM AKOHOMMUYECKOM feaTenb-
HOCTU, Hanpumep, ANs co3jaHus TexHonapKa.

o Greenfield (3eneHas nyxarka) npegnona-
raeT NoJHbIN AEMOHTaX COOPYKEHUW peaKTop-
HOW YCTaHOBKMU, 3[jaHWi, a TaKKe nepepadboTKy,
YNaKOBKY U yaaneHne paavoaKTUBHbIX OTXOA0B
C MOMIHOW NIMKBMAALMEN BCEX CNefoB AesTeNb-
HOCTM MO 3KCMyaTaLmm pagMaLMOHHO ONacHoro
06beKTa. [Ins HeOrpaHMYEHHOro UCNOAL30BaHUS
0CBOGOAMBLLENCH TEPPUTOPUN MPOBOLSAT PEKY/Ib-
TMBaLMIO 3eMeb.

Teauc N2 1. BbiBO M3 3KCIUlyaTalum -
3TO NepcneKTUBHbIA GU3HeC

CoBpeMeHHOE COCTOSIHWE pPblHKa aTOMHOWM
3HEpPreTMKM 3o06parkaeT AOCTAaTOYHO YETKYIO Kap-
TUHY, LEMOHCTPUPYIOLLYIO HEMIOXME NEPCNEKTUBBI
pa3BuUTMSA GM3HECa MO BbIBOJY U3 3KCMyaTaLun
[N9 y4aCTHUKOB 3TOrO pbiHKA. 10 AaHHBIM MeXay-
HapoaHow atoMHon accoumaummn (World Nuclear
Association) KONMYeCTBO 3HEPrO6I0KOB, KOTOPbIE
6yayT BbIBOAUTLCS WM BbIBOASATCS U3 3KCMY-
atauuu, NpeBbllaeT KOAMYECTBO CTPOSLLMXCS
3Hepro6soKkoB — 145 npotuB 71 — 605€e 4em
B [IBa pasa.

3T UMPPbI HArNFAHO 06 BACHAIOT MOBbILLIEH-
HbIA UHTEPEC KOMMAHUWI, 3aHUMAaIOLLMXCS aaep-
HbIMMW TEXHOJTIOTUSIMM, K BbIBOAY U3 3KCMyaTaLun
06BHEKTOB UCMONb30BaHUSA aTOMHOW 3HEPTUM.

[aHHas TeMa He HOBa, Ha NPOTAXEHWM fecs-
TUNETUI PYKOBOASLLME U TEXHONOMMYECKUE YMbI
npeanaranyM M Npo6GoBanu pasnMyHble MAEUN U
cnocobbl yTMUAM3aLmMm aTOMHbIX 06 bEKTOB, HO
B [OCTaTO4YHOM cTeneHn 3apHeKTUBHOIO U yHU-
BEPCaNbHOI0 PEWEHNs A0 CUX MOP HET. FACHO
O[HO: IEMOHTaX 3apaKEHHbIX 06 EKTOB — O4YEHb
TPYAOEMKUI, LOPOroCTOALWMM U ANUTENBHBIN NPO-
uecc. He 6e3 coxaneHus CToutb OTMETUTD, YTO
TEXHOrEHHbIE aBapuu B 3HAYUTENIbHOM CTEMNEHM
CNocoGCTBYIOT Pa3BUTUIO TEXHOIOTUI BbiBOJA
onacHbIX 0OBEKTOB U3 3KCnyaTauuu, NoToMy
41O TPEBYIOT HEMELEHHbIX AENCTBUN.

Ha cerogHsiWHWM OeHb MHOIME NMpPOLECCHI
BblBOJa OMNMUCaHbl M PEramMeHTUPOBaHbI B IOKY-

AJC, xoTophie MoryT Dkt

MbIE W3

KonuyectBeHHbI aHaNU3 BBOAUMbIX B IKCIJlyaTaLuio U BbIBOAUMbBIX U3 3KCIJlyaTalUu aTOMHbIX SHEPro6/1I0KoB
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MeHTax MATAT3 n maTepuanax CooTBETCTBYIOLLMX
opraHusaumi pasnuyHbIx ctpaH. OgHaKo npak-
TUYECKMIM ONbIT UMEETCS Y OFrPaHUYEHHOr0 YMucna
KOMMNaHWI U, KaK NpaBu1IO, B PELIEHWUU OrPaHn-
YyeHHbIX 3aday. LleneBoi BbIBOA A0 COCTOSIHMSA
«3€NEeHON NyXKanKu», Koraa 3emss, Ha KOTopoKn
CTOSIN1 aTOMHbIV OGBEKT, MOXKET UCMOJIb30BATLCS
ans No6bIX XO39MCTBEHHbIX WKW UHbIX Lenen,
noKa sBNseT HeJOCTUXKUMbIM 419 MOAaBAAOLLErO
60MblUIMHCTBA 06BLEKTOB. [Togo6Haa cutyauma
CK/aJblBaeTCH He TOMIbKO B Hallel cTpaHe, HO
1 B Mupe. Ha AaHHbI MOMEHT MOXHO rOBOPUTb
06 ycrnelHoM onbiTe BbIBOJA M3 3KCMyaTalum
HEB60/bLUNX U IKCMEPUMEHTabHbLIX PEaKTOPOB
(MmeeTcs B BUAY MOMHbIV AEMOHTAX).

C Te0peTMYEeCcKomn U TEXHONOrMYECKOM CTOPOH
CUTyaLMs C BbIBOAOM M3 3KCMayaTaLun BbIrNs-
nuT 6onee nepcneKkTMBHOM. Bo-nepBbix, 60/b-
LUMHCTBO HEOGXOAMMbIX TEXHONIOTUI CYLLECTBY-
10T, NYCTb AaKe OHW 06s1afatoT HeJOCTaTOYHOM
3OPEKTUBHOCTLIO. MIMEIOTCA TEXHONOTMK AUC-
TaHUMOHHOro aHanun3a, po60TU3NPOBAHHOIO
[IEMOHTaa, CUMYNSLUMN CNIOXKHbIX paboT, pas-
paboTaHbl pernaMeHTbl, co6paHbl TPE6OBaAHUA
M T. N. BONbWWHCTBO TEXHONOMMI NPOBEPEHbI Ha
npaKktuke. CyllecTBYyOT AeTasbHO NpopaboTaH-
Hble MPOEKTbI BbIBOAA UM PEHOBALMK SAEPHbIX
0GbEKTOB, 1 €CTb NOTPEOHOCTL B MX peann3auuu.
370 ABNAETCA HaAeXHOW NoYBon Ang Gyayliero
6u3Heca, KOTOPbIN MMEET He TONbKO Mepcrek-
TUBbI B §1€PHOM OTPac/n, HO TaKXe NoJoGHbIe
METOAbl MOXHO YCMELHO pacnpoCcTpaHATb A4S
06BHEKTOB TEMIOBOW 3HEPreTUKU, XMMUYECKOM
NPOMBbILLIEHHOCTH U Np.

Teauc N2 2. Xapakrepu3sauyus (c6op
NPOEKTHbIX JaHHbIX) — NepPBbIA U O4EeHb
3HA4YMMbIH 3Tan BbIBOA U3 3KCI/IyaTaLuu

MpaKTnyeckas LEHHOCTb 3Tana BO MHOrOM
3aBWCUT OT YMEHMS NOCTPOEHNUA MHPOPMALIMOH-
HbIX moaenen (MM).

[JaHHbIn 3Tan noapasymeBaeT TOYHbIN U aKKYy-
paTHbIvi C60p MHOOPMALIMM O TEKYLLEM COCTOSHUM
06beKTa, BK/IKOYas NOMHYI0 UCTOPUIO EM0 MPOEKTH-
pOBaHMs, COOPYKEHUs, aKcnyaTauun. bonbas
paboTta cocpefoTo4eHa B HEOO6XOAMMOCTU HanTH
W aKTyanM3MpoBaTb Kak MOXHO 6osiee NoMHbIN
06beM JOKyMeHTauun. CNoXKHOCTb KpoeTcs B
TOM, YTO UBHEHHBIN LIMKN aTOMHbIX 06bEKTOB CO-
CTaBNSET AECATKMU NET, B TEHEHNE KOTOPbLIX MHOTOE
6bIBaeT yTpavyeHo. HepeaKo siaepHble 06beKThI
coopyanucb 6e3 Heo6X0AMMOro JOKYMEHTH-
poBaHus, a 60/bLUIMHCTBO NPOEKTOB He npes-

MATATI o xapaKTtepu3auuu

ycMaTpuBano BbIBOA U3 3KCNAyaTaL MK Ha aTane
NPOEKTUPOBaHWS 1 CTpouTenbCTBa. LieHHenwmnm
pe3ynbTaToM 3TOro 3Tana ABASEeTCs TO4HbIM cOop
JaHHbIX N0 PaANOAKTUBHO 3arpsi3HEHHbIM y4acT-
KaM 006beKTa, X 30HNPOBaHME.
OCco6€eHHOCTbI0 3TOr0 3Tana ABAfeTca Ha-
CyLWHas He06X0ANMOCTb CO3AaHUsA MHbOPMaLU-
OHHbIX Mogenen. OrpoMHbIM 06bEM MHPOPMaLUH,
KOHCONMMAMPYEMbIV Ha 3TOM 3Tane, HEBO3MOXHO
06paboTaTb U COXpPaHUTb 6€3 NPUMEHEHUS UH-
GOpPMaLMOHHBIX MHCTPYMEHTOB. HegoctaTo4yHo
NpPOCTO cobpaTh BCIO MMEOLLYOCA MHPOPMaLHMIO,
HY)XHO UMETb AaHHble O TOM, KaK OHa CBs3aHa
ApYyr C ApYrom, ¢ Tpe6oBaHWAMM, C UISMEHEHUS-
MW B TE€YEHME XKU3HEHHOrO UuKna. CobpaHHyio
MHDOPMALIMIO HYXKHO YMETb GbICTPO aHanu3u-
poBaThb, ANS 3TOr0 O4EHb NONE3HON CTAHOBUTCSH
3D-Mopenb, Ha OCHOBE KOTOPOM ycTaHaBauBa-
0TCS IOrMYECKME CBA3M, UCMOoNb3ytoWwmecs ans
HarnsgHoro u 6bICTPOro AOCTyNa K AaHHbIM.
OyeHb None3Ho, B Ka4ecTBe 0HOro U3 pe-
3yNbTaTOB XapaKTepu3auuu, NoCcTPOUTb eau-
HYI0 MHOOPMALIMOHHYIO MOAENb BbIBOANMMOIO
M3 3Kcnayataunmn obbekta. OHa gomKHa 6biTb
M3MEHAEMON U aKTyalbHOM — Takaa UM Tpe-
6yeT 3Ha4YMTENbHOrO OMblTa B UCMONb30BaHWMU
MHDOPMALMOHHbIX TEXHONOTMI, KaK MUHUMYM,
YHKLMOHANBbHOCTM ypaBNeHUs USBMEHEHUSIMMU.
[pyrum He MeHee 3Ha4MMbIM Pe3ynbTaTom
3TOro atana ABNSETCS aHannM3 MaTepmanbHoOro co-
CTaBa 06beKTa, 06beMbl MaTEPUANOB, YPOBEHb UX
paanaLOHHON aKTUBHOCTM U T. M. YacTo Ha 3TOM
3Tane Takxe paccMmartpualoTcs 6a3oBble cue-
HapWu1 BbIBOAA WX 3KCMNJlyaTalunu, COOTBETCTBUE
TpeboBaHUSAM PerynsiTopos 1 6€30NacHOCTH.
3JTOT 3Tan MOXKHO Ha3BaTb CamMblM pa3pabo-
TaHHbIM WM NPUMEHAEMbBIM U3 BCEX MPOLIECCOB
BbIBOA@ U3 3KcnnyaTaumu, notomy 4to Bce ASC

U3HEHHbIN LMK ASC

Ye MMEIoT UK co3aatoT Takne MHPOPMaLMOH-
Hble MoJenv B paMKax TpeboBaHu perynsTtopos.
OpHaKo B noaaBnsiowemM 60/1bWNHCTBE 3TU MO-
€N He MOTYT GbITb B NMOMHOM Mepe MPUMEHEHbI
ANs peanbHOro BbiBoAa. MNpHUYmMHbI KpotoTcs B
TOoM, 4TOo MM co3patoTcs onepaTopamu, KoTopble
3KOHOMMYECKM HEe 3auHTEpPECOBaHbI B peasibHOM
BbIBOAE M3 3KCMyaTauuu. TakKe y onepaTopos
HeJOCTaTOYHO ONbITa Kak NOCTPOEHUS, TaK U UC-
Nonb30BaHWs TaKMX UHGOPMALMOHHBIX Mofenen.
[ocTtonHcTBa UM pacKpbiBalOTCS UMEHHO Yepes
WX peanbHoe MNPUMEHEHUS 1 OMbIT UCNOb30Ba-
HWS, HO UMEHHO MPUMEHEHMNE U UCMONIb30BAHUE
HaxoAsATCs B HACTOALLMI MEPUOA B NpoLiecce oc-
BOEHMS.

Te3uc N2 3. BbiBOANTDb U3 IKCNIIyaTallum
WM NoAOKAATbL?

TeXHUKO-3KOHOMUYECKne 060CHOBaHMUSA
NPOEKTOB BbIBOAA M3 3KCMJlyaTaunn 06bEKTOB
MCMoNb30BaHWs aTOMHOM 3HEPIUM YacTO NoKa-
3bIBAET, YTO TAKME NPOEKTHI ABAAIOTCA Meranpo-
eKTamu (6onee $1 mnpa ctoumoctv 1 6onee 10
NeT NPOAOIKUTENBHOCTM paboT). MeranpoeKTbl
TPaAMLMOHHO CNOXHbI KaK B yNpaBneHuu, TaK un
B COOTBETCTBMM pac4yeTHOM CTOUMOCTU. MUpoBOWM
OnNbIT peann3dauunn MeranpoeKToB rOBOPUT: pac-
YeTHas LleHa MOXET OT/IMYyaTbCs OT peanbHou B
cpeaHem Ha 60% B CTOPOHY yBeMYEHUS, OCTa-
HOBMWTb MeranpoeKT M60 HEBO3MOXHO, TM60
o4eHb goporo. Cnabas NporHo3mMpyeMocTb Mera-
NPOEKTOB AenaeT NPUHATUE PeLleHns O BbIBOAE
M3 3KCNayaTaLumMm KpanHe CIOXHbIM.

He B nocneaHtoto ovepeb NO3TOMY Mbl Ha-
6nioaaeM xenaHue OTTAHYTb TaKoe pelueHune
Ha 60Jsiee No3gHUe CPOKW, NMpoaneBas CPoK
3KcnAyaTauuun unu 3atarueas 6esonacHoe co-
XpaHeHue nop HabnwaeHnem. 3T0 OCHOBHOM
BapuWaHT BbIBOAa M3 3KcnyaTaumm 6n1okos ASC
B CNOMXWMBLUENCA COLMANbHO-3KOHOMMUYECKOM
cuTyaumn. OKOHYaTENbHbIN AEMOHTAX peaKTo-
pa nnaHupyeTcs nocne ANTEeNbHOM BbIAEPHKKM
(30-100 ner) B Lensix CHUKEHUSA aKTUBHOCTH €ro
KOHCTPYKLMI 3a CHET eCcTeCTBEHHOro pacnaja
PaAnOHYKINAOB.

OaHaKko 060CHOBAHHbIX pacyeToB O BbIro-
HOCTM TaKoro nogxofa 3ayacTylo HET, BMOJHe
BO3MOHO, 4TO 3aTpaThl Ha HEMEANEHHbIV BbIBOA
MOTYT OblTb 3KOHOMUYECKU LienecoobpasHee.
OTCpPOYEHHBIN CTapT BbIBOAA U3 3KCMayaTaLmMm
3HEepro6/10Ka MOXET NPUBECTU K 60N1ee KPYnHbIM
3aTpatam Ang oblecTBa, TaK Kak MOryT BO3-
HUKHYTb pacxofbl, 3a KOTOpble Bnajenblbl He

UHBeHTapu3auusa 1 yyeT paguoaKTUBHbIX MaTepuanos
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MWU3HEHHbIA LMK ASC

HecyT OTBETCTBEHHOCTU. B Nonb3y HeMeaneHHoro
BblBOJa rOBOPWT TOT PaKT, 4TO cpasdy e nocne
OCTaHOBKM peaKTopa BO3MOXHO MaKCumasbHO
MCMNOb30BaTh OMbIT U KOMMETEHTHOCTb NEPCOHa-
Na, paboTatoLLero Ha 3TOM peakTope. EcTb Takxe
Apyrve npo6nembl, CBA3aHHbIE C TEM, YTO BbIBOJ
M3 3KcnayaTauun HaunHatoT aKCnayaTupyoLl e
OpraHu3aLmnu, KOTOPbIM N0 06 LEKTUBHBLIM NPUYK-
HaM HEBbIFOAHO NPUHMMaTb PELLEHME O BblIBOAE
M3 aKcnnyaTaumu.

Kak y»ke roBopunocb, onepartop 3anHTepe-
COBaH B MaKCHManbHO BO3MOXHOM NPOANEHUM
CpOKa 3KcnyaTaunmn o6bekTa. OfHaKo CyLlecTBy-
lOLMEe eCTECTBEHHbIE OFPAHUYEHUS KUBHEHHO-
ro CPOKa PeaKTOPOB AMKTYIOT HEOTBPaTUMOCTb
OCTaHOBKM M Nocneaytoulero BbiBoaa. YpaH-rpa-
¢duToBble peaKktopbl (PEMK, 3MI-6) coxpaHstoT
npuemnemMbole CBOMCTBa rpaduTOBON KNagKku B
TeyeHue npumepHo 50 neT, peakTopbl TNa BBIP
noABepralTcs PUCKY HEMTPOHHOIO OXPynyMBa-
HMS Kopryca: CPOK 6e30MaCHOMN aKcnyatauum
MOXeT gocturatb 60 net. Bropas BaxHas npu-
YMHa OTCPOYKM BbIBOAA UX IKCMAyaTaLumm — 31O
GOHI CpeAcTB, HAKOMEHHbIN ANA 3TUX Lenen
B KOHLIe nepuoaa aKkcnnyatauuu. Ecnu otraru-
BaTb peasibHble paboTbl MO BbIBOAY, TO AOXOAbI
OT XpaHeHus atoro ¢oHaa B 6aHKax 6yayT npu-
HagnexaTb 3KcnayaTMpytoLlen opraHnsauumn m
NPUHOCKUTBL BbIroAy A0 TEX NOp, NOKa NPOLEHTHblE
CTaBKMW He NPEBbICAT pacxofbl Ha CoaepXKaHune
OCTaHOBJ/IEHHOIO O6bEKTA.

PeweHne akoHOMUYECKON aPpDEKTUBHOCTHU
BbIBOJA U3 3KCMyaTaLuuy ULLYT Yepes co3aaHune
crneunanmM3npoBaHHbIX KOMNaHWK, KOTopble no-
NlyqatoT B PacCnopsiKEHWE HAKOMAEHHbIR B NPo-
Lecce nocnefHux NaTv net aKcnayataunn GoHA
cpeactB ans D&D. CuntaeTcs uenecoobpasHbiM
npvBieKaTb K BbIBOAY M3 3KCMayaTauMu Hesa-
BUCUMYIO OT aTOMHOW MHAYCTPUKM OpraHn3aLmio,
NOTOMY 4TO 3TO NO3BOJIUT MPUHATL PeLLEeHUs,
Nlydlle oTpakatlowue rnaBHble 06LECTBEHHbIE
LEHHOCTU U HOPMbI.

CpaBHuWTENbHas OLleHKa HEMEAIEHHOT O Bbl-
BOJa C NepeBoAOM 06bEeKTa Ha COXpaHeHUe Noa
HabnoLeHNEM MOXKET 6blTb OTAENbHbIM MPOEK-
TOM, KOTOPbIV MO3BOSIUT NPUHATL NpaBuibHOE
peLlleHne B KaxaoM KOHKPETHOM cllydae BblBOAa
13 aKcnayaTaLuun. B nonb3y HeMeaIeHHOro Bbl-
BOJa M3 aKCMayaTauuun roBopuT onbIT [epmaHunn
n LBeunu:

® [IEMOHTaX 3arpsi3HeHHOro 060pyA0BaHUS

BO3MOXeH 6e3 oxxunaaHus B TedeHune 50-70 ner,

Akcnnyaraumsa

OnupaeTcs Ha NOCTOSIHHYIO MHGPACTPYKTYPY

YctosBleecs ynpasfieHne 6e30nacHOCTbI0

YnpaBneHve OpueHTMPOBAHO Ha 3dDEKTUBHOE
NPOM3BOACTBO

MocTosiHHasa 3aHATOCTb NepcoHana, MoCTOAHHbIE
3a[a4n U NoKasaTtenun

[ocTosiHHbIE yTBEPKAEHHbIE MpaBuna

Mpeob6nagaHve pagMaLmMOHHbIX PUCKOB

MoBTOpSAIOLWMECH MEPOTPUATHS

Xopowo u3BecTHas paboyas cpega

YcTosBLUMECH CBA3KW C NApTHEPAMU U NOAPAAYUKaAMHU
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HEeo6XoANMBIX ANS pacnaga KOPOTKOXMBYLLMX
PaAVOHYKNNLOB 3arpsisHEHHOr0 060PyA0BaHNS;
npuv 3TOM JO30Bas Harpy3Ka Ha nepcoHan, pa6o-
TaloWMM Ha AEMOHTaXe, OKa3anacb HUXE, YeM
npwv aKCnyataunv cTaHumu;

e MPpKW BbIBOAE M3 3KCMJyaTauuu Bblpa-
60TaBLWMKX pecypc 3HePro6/10KOB LLenecoo-
6pas3HO UCnoab3oBaTb MHOPACTPYKTYPY caMom
A3C, 4TO NO3BONSET CHU3UTb GUHAHCOBbIE
3aTpaThl Ha ee AeMOHTa), co3jaTb HOBble
pa6oyne MecTa, CHU3UTb OCTPOTY NPOBAEMDbI
6e3paboTnubl.

Ecnun cMOTpeTb Ha POCCUNCKME peanuu, To
HeNb3s He OTMETUTb CYLLEeCTBEHHbIE 0COGEH-
HOCTM KaK B NOJb3y CKOPEeNnLLero BbiBoja, Tak
M NPOTMB HUX. Bo-nepBblx, 60NbWWNHCTBO Ha-
WKMX CTaHLMMA MHOro6M04HbIE, 3TO NO3BONSET
peann3oBaTtb NO3TanHblM BbIBOA, TEM CaMbIM
CHW3UB CoLManbHyto ocTpoTy. Bo— BTOPbLIX, NpK-
HATO CYMTaTb, YTO HaNMYne 6ONbLLIOro Konuye-
CcTBa CBOGOAHbIX TEPPUTOPUIM He TpebyeT nosn-
HOro0 OCBOGOXKAEHUS TEPPUTOPUM NOCIE CHATUSA
610Ka c aKcnayatauuu. B-TpeTbux, coumanbHas
yS3BMMOCTb rOpoAoB-cnyTHMKoB A3C, nx 3a-
KPbITOCTb, CO34al0T TPYAHOCTU A1 CO34aHus
anbTepHaTUBHbIX paboymx MecT. B-4yeTBepThbIX,
OTCYTCTBME pernoHanbHbix xpaHunuy PAO, LieH-
Tpanu3oBaHHas nepepaboTKa U 3aXOpPOHEHUe
npeabaBAaioT JONONHUTENbHbIE TPE6OBAHUSA K
NIOTUCTUKE, MOTYT MOPOANUTb AOMNONHUTENbHbIE
counanbHble Npobnemsbl.

Te3uc N2 4. OTanuMTENbHDbIE 0COGEHHOCTH
BbIBO/la U3 3KCIUTyaTalUuMU

MpuBeaeHHan HUXKe Tabnu1La UNICTPUpPyeT
pasHuLY MeXay aKcnnyatauMen u BbIBOAOM M3
aKcnnyaTauuu, a TakKe NpuMBOAUT Hanbonee
3 bEKTUBHbBIE HA AaHHbIN MOMEHT TEXHOJIOMUH,
Heo6xoauMble ans D&D.

[puBeaeHHbIM 3Kcnpecc-aHann3 NoKasblBa-
€T, YTo GU3HEC BbIBOAA M3 3KCnayaTauuun Tpe-
6GyeT OT KOMMaHW KPOME YMEHHWA yNpaBeHUs
WHXUHUPUHTOBBIMU NMPOEKTaMKN 3HAYUTENbHbIX
KOMMETEHUUI B yNpaBieHUN aKTUBaMM (4acTb
KOMMEeTEHLMI onepaTopa), YMEHUS KAYECTBEHHO
BbIMNOMHATb CUMYNALIMIO NAAHUPYEMbIX PaboT U
HaBbIKOB TPEHUPOBKU NepCcoHana nepea BbinoJi-
HEHWEM OTBETCTBEHHbIX 3a4au.

JKcnepTn3a BMPTYabHOro MOAENMPOBaHUSA
niaHUpyeMbIX NPOLIECCOB ABNSETCA O4YEHb LIEH-
HbIM KOHKYPEHTHbLIM MPEUMYLLIECTBOM Ha PbIHKE
BbIBOZA U3 aKCMyaTaLuuu.

BbiBOA U3 IKCI/IyaTauum

Heo6Xx04MMO COOpy*KEHME BPEMEHHbIX 34aHWI
W KOHCTPYKLUMH

YnpaBneHne 6e30MacHOCTbIO AMHAMUYECKH
MeHsoLwerocs o6beKTa

[POEKTHO-0PMEHTUPOBAHHOE YrpaB/eHne

lNepcoHan opMeHTUPOBaH Ha BbINOSIHEHWE KOHEYHOW
3ajayn. KoHeyHas 3aHATOCTb.

MeHsitowmics GoKyc HopMaTUBHbIX TPEGOBaHWM

MocTeneHHoe CoKpalleHne paanaLMoHHbIX PUCKOB,
UX U3MEHeHMe. 3HauYnTeNbHbIE MPOU3BOACTBEHHbIE
PUCKK

PazoBble Meponpusatus

B0O3MOXHO NosiBlIEHNE HEU3BECTHbIX,
HenporHo3npyemblx 3agay

HoBble TpeboBaHUS K NOCTaBLLMKaM M NoApsa4YUKamM

Teauc N? 5. YnpaBneHue o6pawjennem ¢ POA
lpu BbIBOAE M3 IKCM/IyaTaLMn aTOMHbIX 06b-
€KTOB HET Masio3Ha4YnMbIX 3a4ad, HO obpalleHne
¢ PAO, noxkanyi, camasi OTBETCTBEHHAs 4acTb.
Mano Toro, Ka bl TaKoN NPOEKT ABNSETCH 3a-
noxHuKkom PAO, TakKe 3Ta TeMa 06bl4HO CTaBuUT
HeNpOoCTble coLMalbHble 3a4a4n, OCNOXKHAOLWME
BblNonHeHWe npoeKTa. KoHuenuus obpalueHmns ¢
PAO npegycmaTtpuBaeT He06X0AMMOCTb KOMMNNEKC-
HOro peLleHns Npobnembl, HauMHas ¢ MOMEHTA UX
06pa30BaH1s O OKOHYaTENbHOr0 3aX0OPOHEHUS.
OcHoBHOM Lenblo o6palleHns ¢ PAO asnseTcs
npefoTBpalleHre pacnpeaeneHvs pagmoHyKIu-
[I0B M ApYrux BpeaHbIX BELLECTB B OKPYatoLemn
cpefe v UCKIYeHne o6yyeHus nepcoHana u
HaceneHus. HaTypanbHO 3Ta 3ajaya pelsaetcs
yepes co3faHne ecTeCTBEHHbIX U UCKYCCTBEHHbIX
3allUTHbIX 6apbepoB. [NaBHbIMK Gapbepamu, fnpe-
NATCTBYIOLLMMM PACnpOCTPaAHEHMUIO PaAUOHYKIIU-
[I0B ¥ MOHU3MPYIOLErO U3My4eHns B npoLieccax
cbopa, nepepaboTku 1 xpaHeHus PAO, aBnstoTca
6uonornyeckas 3alura, repmeTusaums 060pyao-
BaHUS, BEHTUNSALMSA NOMELLEHWUI, O4YUCTKA BEH-
TUIAUMOHHOIO Bo3ayxa. [Mpu 3axopoHeHun PAO
OCHOBHbIMW Gapbepamu cnyaT reofiornieckune
dopmauum n GU3nKo-xnuMmyecKas Gopma OTX0A0B.
BarkHoe 3Ha4veHue B npoLiecce obpatleHus ¢ PAO
MMeeT MX KOHAMLMOHMPOBaHWe, BKOYaloLee B
cebs onepauun, Npu KOTOPbIX XKUAKWE U TBEpAble
oTXoabl nepeBoaaTcs B GOpMbI, MPUroaHble Ans
nepeBO3KM, XpPaHEHHUS U (UNIN) 3aXOPOHEHUS.
MpofOMKUTENBHOCTL BbIAEPKKM OTXOA0B, He-
o6xoanMast Ans nepeBofa UX B KaTeropuio Hepaau-
0aKTWBHbIX U ABNSETCSH OCHOBHbLIM UCXOAHbIM AaH-
HbIM A4/151 OLLEHKM 6€30MacHOCTM NPU OpraHn3aLum
nx xpaHeHwus. MNMpu nokanusaumun PAO peluatoliee
3HayYeHne UMeloT BeNn4uHa yaenbHON paanoak-
TUBHOCTU, XMMUYecKast dopma pafnoHYKIUAOB U
PaANOHYKINIHbIN COCTaB XUAKMX U TBepabix PAO,
o6pasytowmxcs npu Bbioge AIC 13 akcnnyaTaumm.
06bem PAO, o6pa3ytoLmxcs Npu BbIBOAE U3
3KcnyaTauum, oKa3biBaeT NepBOCTENEHHOE BU-
SIHWE Ha 06LLYI0 CTOMMOCTb NPOEKTa, NO3TOMY MUX
MUHUMHU3aLMS UMEET NepBOCTENEHHOE 3HaYe-
HWe NPU NIaHUPOBAHUU TEXHONOMMK BbIBOAA U3
3KcnayaTauun. Hacto 3HaYUTENBHOM SKOHOMMUMK
MOXHO AOGUTLCS NpoaHanuM3npoBaB 3aTpatbl
Ha obe33apaXuBaHue Ha MecTe B CpaBHEHWU
C BblIBO30M. BO3MOXHOCTb BbIBO3WUTb KPYMHbIE
6710KKn 6e3 pa3bopKKu K UCMoNb30BaHUe pobo-
TM3MPOBAHHbLIX KOMMIEKCOB TaKXKe No3BonseT

CHU3WUTb 3aTpathbl.

MpeanoyTUTENIbHDbIE TEXHOJ/IOTUM,
mMeToAabl peweHua 3apay D&D

Hy>xHO o6ecneynBaTth LLeNOCTHOCTb MHPPACTPYKTY-
pbl, AOCTATOYHYIO AN BbIMOSIHEHUA PaboT.

BupTyanbHble TPEHUHTU. CUMynsaLmna paboymnx
NpPOLLECCOB.

YnpaBneHne U MOHUTOPUHT NMPOEKTa Ha OCHOBE
TpeboBaHuw

MopenupoBaHue pabo4mnx onepauui. TouHoe
nnaHMpoBaHWe 3arpy3Ku.

CTporasi cucTema yrnpas/eHus Tpe6oBaHNAMM

LLinpokoe npumeHeHne npeaBapuTebHOM
cumynaunun paéot

Bonblwas noTpebHOCTL B pa3paboTKe pasnnyHbIX
TEXHONIOTMYECKMX NMPOLLECCOB AUKTYET UCMNONb30Ba-
HWEe aBTOMaTU3UPOBAHHbLIX PELLEHUI

YeTKoe ynpaBneHue aktuBamu, NocTaBLUKamMH.
ABTOMaTU3MPOBaHHbIE CUCTEMbI KONNabopaL .

YHeTKoe ynpaBs/ieH1e akTuBamu, NOCTaBLUUKaMK.
ABTOMaTU3MPOBaHHbIE CUCTEMbI KOITabopaLuy.




Bbi30Bbl MPOEKTOB MO BbIBOAY U3 3KCIJlyaTaLluM SAepHbIX 06bEKTOB

Te3uc N2 6. Bbi30oBbl BLIBOAA U3
3KCM/lyaTaluMM 06bEeKTOB HCNOJ/Ib30BaHUA
aTOMHOM 3HEeprum

Bblgenvm natb, Ha Hal B3rnaa, nepBoCcTeneH-
HbIX BbIBOBOB BbIBOJA M3 3KCMNyaTauuu S4epHbIX
06BbEKTOB:

e 6€30MNacHOCTb;

e N3y4yeHue, ayauT 06bEKTa;

e yyeT paMOaKTUBHbIX OTXOAOB;

e MOAENMPOBAHUE U CUMYNSALIUS;

e ob6ecrneyeHne JOCTaTOYHOM LEIOCTHOCTH
MHOPaCTPYKTYPbI.

Be3onacHoCTb — caMoe MlaBHoe, YTO 069-
3aTefIbHO A0/MKHO OblTb 06ecneyeHo Npu Bbl-
BOAE M3 3KCMayaTauuu, oHa SBASETCS MMaBHOM
cocTaBngowen noboro npouecca BbiBoga. U3
3TOW OOLWMPHOM TEMbI BbIAENIO PaguaLMOHHYI0
6e30MacHOCTb KaK rMaBHYK OTIUYUTENbHYIO
0CO6EHHOCTb BblBOAA U3 AKCMyaTalmm 0ObeK-
TOB MCMONb30BaHNA aTOMHOM 3Hepruu. Llenbto
pagnauMoHHOM 6e30MacHOCTU ABNAETCS He-
06X0AMMOCTb CHUMXEHMS JO30BbIX HAarpy3oK Ha
nepcoHasn u HacesneHue, a TakKe MakcumalsibHoe
YMEeHbLUEHWE NOCTYNAEHNS PagnOaKTUBHbIX NPO-
[OYKTOB B OKpYKaloLLyto cpeay.

06a3aTeNnbHbIM YCIOBUEM ABASIETCA MOAEP-
HU3aLMa CUCTEMbl paavaLMOHHOIO KOHTpOnS
o6beKTa ans Lenen BblBOAa U3 aKCMyaTaluu:
3ameHa BblpaboTaBLIEro CBOM CPOK 060pyaoBa-
HUS; co3aaHne N3MepUTENbHbIX KOMMIEKCOB AN
npoBeaeHns pagnaLMOHHOro KOHTPOs MeTanna u
MaTepuanoB, NpeaHa3Ha4YeHHbIX 4/19 NOBTOPHOro
MCNOoNb30BaHMA U METOAUK MX MPUMEHEHUS; 060-
pyAOBaHWE NyHKTOB Ae3aKT1BaL M1 TpaHecnopTa 1
KOHTEMHEPOB C 0TX04aMM Ha Bble3e C 06beKTa 1
BHYTPW; PEKOHCTPYKLMUSA CUCTEM BEHTUASLIMM; CO-
XpaHeHWe 30HaIbHOCTV MOMELLEHMI B MpoLecce
[lEMOHTa)Ka; pa3paboTKa 1 yCTaHOBKa TpaHCNopT-
HbIX BEHTUASILLUOHHbIX CUCTEM B 30HaX AEMOHTaXa;
OpraHn3aLums CaHLWI030B U Apyrue MeponpuaTus.

370 NoKasbIBaeT, 4To obecrneyeHne 6e3onac-
HOCTKM TPeBYET He TONbKO cobnaeHns onpeae-
NIEHHbIX MEPOMNPUATUN, HO U MOCTPOEHUS LIENOMN
CUCTEMBbI, OT/IMYHOM OT CUCTEMbI 6€30MacCHOCTH
npu aKcnayaTauuu.

U3yyeHue o6bEKTa NpoBogutcs B Poccum
B paMKax KMPO, HO 34ecb OCTaHOBMMCS NHLLb
Ha acnekTe pagvMauMOHHOrO KOHTposs. Mpwu
NpoBeAeHUN KOMMIEKCHOIO UHXEHEPHOro u
pagvMauMoHHOro o6cnefoBaHMa HEOBX0AMMO
NPOBECTU MHOXECTBO 3aMepoB, CBA3aHHbIX C
paavMaumoHHbIMK pUcKamu. He Bcerga MOXKHO
BbIMOMHWUTL 3aMepbl, B34Tb NPo6bl MU 06pas3Lbl
OUCTaHUMOHHO, HEMPEMEHHO OCTaeTcs Heob-
XOAMMOCTb B GU3NYECKUX UBMEPEHUAX Ha Me-
cte. MNoatomy ogHomn u3 3aga4y KUPO sasnsetca

onpeaenexHne o6bemMa pagnaLlMOHHOIrO KOHTPONS.
PaanaunoHHbIN KOHTPOSb pa3aensieTcsd Ha Tex-
HONOMMYECKMI, KOHTPOSb 3aLLMTHbLIX 6apbepos,
KOHTPOJb 3@ HepacnpoCcTpaHeHWeM 3a npeaenbl
06beKTa, J03UMETPUYECKUIN KOHTPOb. CTPYKTY-
pa paguaLnoHHOro KOHTPONA Ha 3Tane BbiBoAa
3Hepro60Ka U3 aKcnyaTaLMn OCTaeTcs TaKon
)K€, KaK Ha aTtane akcnnyatauuun. OgHako, o6bem
M NepUOAMYHOCTb KOHTPOAS B MpoLiecce BbiBoAa
M3 JKcnyataunm NOCTOSTHHO U3MEHSIOTCS AN
COOTBETCTBUS COCTOSIHUIO 3HEPro6/IoKa, a 3aTem
ans xpaHeHus. OCO6EeHHOCTbIO paanaLMOHHOro
KOHTPONSA Ha 3Tane BblBOAa 3HEepPro6/joKa 13

Pacuet go3 paguauuu npm paéorte B 3apa>Ke€HHOM

nomMew,eHuun

U3HEHHbIN LMK ASC

3KCnayaTauun ABNSETCA U3MEHEHWUE CTPYKTYPbI
pafMoMETPUYECKUX MPUOOPOB B CTOPOHY MpU-
60poB C MajablMWU 3HAYEHUAMU MUHUMATbHO
perucTpupyemMblx 3Ha4eHUn U HU3KOPOHOBOM
annapaTypbl, MPaKTUYECKMU MOMHOCTLIO NcHe3aeT
noTpe6HOCTb B annapaType KOHTPO/A ra3oBoMn
AKTMBHOCTM, O[JHAKO BO3PACTET Po/ib annapaTypsbl
M NpUBOPOB AN19 KOHTPONS aKTUBHOCTU Pagmo-
aKTUBHbIX a3po30sier, B TOM 4YuUc/e C ManbiMU
3HaYEeHUSIMU 3HEPTUK b-4acTuL, 1 y-KBaHTOB.

BaxkHenwmnmM nokaszatenem 6e30nacHoOCTH
npv npoBeaeHny paboT No BbIBOAY U3 3KcMyaTa-
Unmn Npu 3GHEKTUBHOM paanaLMoOHHOM KOHTpone
ABASETCA NNaHMpPOBaHWe MHAWBUAYaNbHOM 403bl
M [0O30BbIX 3aTpaTt nepcoHana, MMHUMMU3auus
YUCNEHHOCTKM NepcoHana, NPUMBIEKAEMOro K pa-
60TaM, KOPPEKTUPOBKA OpraHn3aunmn TEXHONO-
rMYECKMX MPOLLECCOB MO pe3ynbTaTtam aHanu3a
061y4aemMocT1 nepcoHana.

BupTtyanbHoe MoaenMpoBaHue 1 pacyeTbl
ABNAIOTCH, NOXanyn, Hanbonee apdOEKTUBHbIMU
npwv BbIBOAE ONACHbIX 06LEKTOB. MpaKTUyecKue
npvMepbl HarnsaHO JOKa3bIBaIoT, YTO AelleBne n
6e30nacHee cHavyana getaibHO CMOAENNPOBaTh,
BO3MOHO AaXKe He OAMH pa3, 4To6bl 6e3aBapumt-
HO BbINONHWUTL PaboThbl. Hepeako cnyyanHoe naje-
HWe KOHTeWHepa ¢ paAMoaKTUBHLIMU MaTepuana-
MW MPUBOANT K ANWUTENbHBIM BOCCTAHOBUTENbHbLIM
paboTaM M HENPOrHO3MPYEMO 3aTArMBAET CPOKMU.

BnapeHune cpegctBaMu CUMyNSiLMK U BUPTY-
anbHbIMK pacyeTamu No3BONSET 3HAYUTENBHO
noBbICUTb 6€30MNacHOCTb M KavyecTBO paboT no
[AEMOHTaXy 3arpsi3HeHHOro o6opyaoBaH1s 1 06b-
€KToB. T. K. He Bceraa BO3MOXHO U36exaTb Hau-
4usa Nloaev B 3arpsi3HEHHbIX MOMELLEHUSX, BaXKHOe
3HayeHre NprMobBpeTaloT aBTOMaTU3UPOBaHHbIE

MopaenupoBaHue aBTOMaTU4ECKOW Pe3KN 06OpyAOBaHUSA
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MWU3HEHHbIA LMK ASC

Mu3HeHHbI uuKn PAO npu BbiBOAE U3 IKCNJlyaTaLuu

PeweHunsa Dassault Systemes ana KomnaHui aHepreTU4ecKomn oTpaciu

CUCTEMbI yHeTa PAAUOAKTUBHOCTU KaK ANst NnaHu-
poBaHus paboT, TaK 1 LO3MMETPUYECKOTO yyeTa.

YuyeT PAO Ha Bcex aTanax BblBOAa U3 3KCMNya-
TaluK 9BASETCA eLle OAHUM CEPbEe3HbIM BbI30BOM.
YueT o6palueHns ¢ PB n PAO cTporo pernameHTu-
poBaH rocyaapCTBEHHbIMU U MEXAYHAPOLHbIMU
TpeboBaHUAMU, UX COONOAEHUE HEOBXOAUMO
06ecneynTb B COrnacoBaHHOCTU C TEXHONOMUSIMU
nposeaeHuns paboT Ha o6beKTe. OgHoM M3 3adad
[aHHbIX MEPOMPUATUI ABASIETCA MOCTPOEHWE MOA-
HOro OMMUCaHUs BCEX MaTepuasnoB 1 OObEKTOB, a
TaKXKe Bcex onepauun, NpoOM3BOANMBIX C HUMU B
npovecce BbIBOAa U3 aKcnyaTauun. PazpaboTka,

64 ATOMHbIV MPOEKT

afjanTaums U NnpumMeHeHne MeToauk ydeta PAO
TpebyeT KOMMNETEHUMI B 06/1aCTU ynpaBieHus
Tpe6oBaHUAMMU, NPOEKTAMMU, TOTMCTUKOW.
MNocnegHMM, HO He MeHee 3Ha4uMMbIM Bbl30-
BOM HYXHO CYMTaTb LIENIOCTHOCTb KOHCTPYKLIUM
ob6beKTa. Hanpumep, ans obecneyeHns 30Hanb-
HOCTM NPU AEMOHTAXKE BaXKHO COXPaHWUTb U yCO-
BEPLIEHCTBOBATb CUCTEMbI BEHTUASALIMM U O4UCT-
KW. TOT NpMMep NoKasbIBaeT, YTO HEO6X0ANMO
TWaTeNbHO NAaHUPOBAaTb NOC/IeA0BaTE/IbHOCTb
BbIBOAA M3 3KCMIyaTalMn CUCTEM, YHACTBYHIOLLMX
B o6ecrneyeHnn 6e3onacHocTu. bonee Toro, Hyx-
HO UCK/TIOYNUTb HEKOHTPONMPYEMOE Pa3pyLieHne

1 camopaspylueHne KOHCTPYKLMI B npoliecce
JeMoHTa)a. 3Ta 3aja4a TpebyeT B npolecce
nnaHWpoBaHWs Pa6oTbl BbIMOHATL 60/1bLLIOE KO-
JINYECTBO PaACYETOB M UCMONb30BaTb MHCTPYMEH-
Tbl NPEABAPUTENbHON CUMYNALIMU NAAHUPYEMbIX
pa6oT. [lononH1TeNbHO NoTpebyloTcs pas3paboTKa
¥ U3roTOBJIEHME CrieLnanbHOro 060pyaoBaHKs.

Te3uc N2 7. BmecTo 3aKnioueHus

BbiBOA M3 aKcnyaTaunm aHeprobnokos ASC
TpebyeT 3HaYUTENbHbIX MHTENNEKTyalbHbIX, Ma-
TepuanbHbIX 3aTpaT W TWaTebHOro NAaHUpo-
BaHMA. Heob6xoanuMo co3gaHue UHGPaCTPYKTY-
pbl ANs peweHns aTon npobnemsol, Tpebytouen
MHHOBALMOHHbIX MONUTUYECKUX, UHKEHEPHbIX U
CoLManbHbIX peleHni. N, HakoHel, Heo6xoamMm
XOPOLIO OPraHM30BaHHbIM BbICOKOKBaNUOULMU-
pPOBaHHbLIM NepcoHan, a TakKe 3POEKTUBHbIN
MOHMWTOPUHI 6€30MacHOCTM 3TOro npoLiecca co
CTOPOHbI 06LlecTBa.

Tpe6oBaHUsA 6€30NacHOCTU AUKTYIOT WKNPO-
Koe npumeHeHue cpeacts 3D-mogenvMpoBaHus,
BU3yann3auuu U CUMynsiuuM o60pyaoBaHus u
npoueccoB. Heo6xoAnMMoOCTb cb6opa M onepu-
poBaHUs 60/bWNM 06GbEMOM UCTOPUYECKON U
NPOEKTHON MHPOPMaLUK POXKAAET NOTPEOBHOCTL
B MHOOPMALMOHHbIX CUCTEMAX MO CO3AaHuUI0 U
paboTe ¢ MHGOPMALIMOHHLIMU MOAENSIMU U yHeTa
paanoaKTUBHbLIX MaTepunanoB 1 0TxoaoB. Kpome
TOro, UHGOPMALIMOHHbIE UHCTPYMEHTbI JOSIKHbI
MMETb CBA3W C rOCyAapCTBEHHLIMU CUCTEMAMM
obpalueHns ¢ PAO n PB.

Komnanwusa Dassault Systemes BknagbiBaet
60nbliMe pecypcbl B pa3paboTKy COBpeMeH-
HbIX pelweHn, 6a3npyIOLLIMXCS Ha peanbHOM
onbiTe. PelweHns ana BbIBOAA M3 aKCnayaTaLmm
Sustainable Plant Decommissioning asngetca
O4HVWM M3 CEMMU KOMIMEKCHbIX pelleHnn ansg
3HEPreTM4yecKUx KomnaHum.

[laHHOe pelueHne — 3TO NepBoe Npeanoxe-
HWe Ha PbIHKE, KOTOPOE KOHCONUANPYET Nepeso-
Bble MHGOPMaLMOHHbIE MHCTPYMEHTLI AN OTBETA
Ha Bbl30BbI, BCTalOWME NPU BbINOSHEHWU NPO-
€KTOB BblBOJa M3 aKcnayataumu. Ho nepsoe He
3HaYUT He3pesnoe: 6oraTbln ONbIT B pa3paboTke,
cUMynsaumMKn, Konnaéopauuun npegnaraioT npo-
deccuoHanbHyto nnatdopmy. laHHoe pelueHune
MO3BOAISET C BbICOKOM TOYHOCTLIO CMOAENUPOBaTh
npaKTUYeCKn BCe NpoLecchbl BbiBOAA U cMmoje-
IMPOBaTh BO3MOXHbIE OLIMOKMU.




U3HEHHbIN LMK ASC

«[pabnu» 3anapannenmMBaHng aTanos
YU3HEHHOro LMK/1a CTPOUTENBbHOIO NPOEKTa

E.B. KOJIOCOBA, K.A. CYXAYEB,
000 K4»

CoKpaluieHMe CPOKOB BBoja 06beKTa
B 3KcnjyaTauui — 3To TUNUYHAA 3aja-
Yya, KOTOpPYIO NbITAOTCA pewaTb Ha Bcex
cTagusaX XXU3HEHHOro LUK/a COOpYyKeHus
o06beKTa. O6bIYHO eLe Ha paHHel NpeuH-
BECTULIMOHHOM cTaauM y 6yayuien aKkcniay-
aTtupyiouiein opraHusalum, MHBecTopa uin
3acTpoiMKa ecTb YeTKoe npeAcTaBJ/ieHue
0 TpeGyeMoM aaTe Hayana IKcnayatauuu
oyayuiero o6beKra.

He BgaBasch B NoAgpo6HOCTH, YeM 3Ta AaTta
onpegensieTcs, B nogaBnsowemM 60/blIMHCTBE
CNy4yaeB MOXHO CKa3aTb, 4TO OHa Y}Xe B MOMEHT
YTBEPKAEHUS MOXKET ObITb JOCTUIHYTA TOJIbKO
MPY AOCTAaTOYHO HAMPSKEHHON U CNaXKEeHHOWM
paboTe BCEX YHAaCTHUKOB CTPOUTENbHOMO Mpo-
eKTa. A Beab 10 Havyana [axe NPOeKTHbIX paboT

o

(He roBopsi 0 COBCTBEHHO CTPOUTENBLCTBE) elle
60/1bLON NyTb: 060CHOBaHUE UHBECTULMI U BO3-
[IeNCTBMSA Ha OKpyxatolyto cpeay, MOOBb 1 BAB
(ecnv peyb naet 06 ONAJ), obLLeCTBEHHbIE CNY-
LWaHUs, Nofy4yeHne paspeLlleHuns Ha pa3melle-
HWe M MHOTOoe pyroe. HecmoTps Ha HeGObLIYIO
(MO OTHOLWEHUIO KO BCEMY 06BEKTY) CTOMMOCTb

[laHHbIX paboT, MX OpraHn3aLus 1 BbINOSHEHNE
TpebyloT CyLEeCTBEHHOI0 BpeMeHU. MUHUManb-
HOEe KO/In4ecTBO MHOPMaLUK Ha 3TOM 3Tane,
60/1bLLIOE KOIMYECTBO B3aUMOLENCTBUIN MEXKAY
y4aCTHMKaMM NpoeKTa, NPOXOXKAeHWe cornaco-
BaHWW C peryampyroLliMmMmm 1 Hag30pHbIMKU Op-
raHamu 4acTo Yye B 3TOT nepuoj NpuMBoOauT K
CYLLECTBEHHbIM 3afieprKKaMm, KOTOpbIe NbITaloTCcs
HaBepcTaTb Ha cneaylowux atanax.

MepBbIM pelweHnem, nexauwum Ha no-
BEPXHOCTU, ABASETCSH COKpalleHWe CPOKOB
pa3paboTKU MPOEKTHON AOKYMeHTauun. Cme-
€M NpeanosioXKUTb JIOTUKY AaHHOIO pPeLleHus:
370 Befb He NepBbIM 0OBLEKT, 3HAYUT, B apxmBe
MOXHO HalTW YTO-TO NOAOGHOE A1 OCHOBBI, BCE
paBHO elle Bnepeay paboyas JOKyMeHTaLus,
a yyuTbiBasg, 4To 060pyaoBaHne B OCHOBHOM
6yaem BbiIGMpaTb MO KOHKypcaM nosaHee, no-
TOM ¥ TaK BCe «[epepnucyem», ia U 4ero Bpems
Ha «bymary» TpaTuTb. HaBepHoe, ¢ TOYKMK 3pe-

components layout

¢

TpeboBaHW 6e30MNacHOCTH IKCNayaTaLmm

taking into account operation security

PaboTa TexHonorm4ecKkoro otaena
Technological department responsibility

)

C

Pa3paboTKa apxuTEKTYPHOro 06/1MKa 34aHUs C yHeTOM

Development of architectural image of the building

Pa3paboTka TexHonormyeckon cxemsol (2D) 1 BbiNONHEHWE pacyeToB AN1a BbiGopa o60pyaoBaHus | Tom 12 / Volume 12
Elaboration of process chart (2D) and calculation for equipment selection
-
s | Tom 1/ Volume 1
g 5 (: 3apaHna cMexHbIM crneumanbHocTaM / Tasks for related professions
==
= o
T MNpopaboTKa peLleHnn CMEXHbBIMU CNeLUaNbHOCTAMU: ANEKTPUKE, BEHTUNALUS,
0 0 - : .
o ACY TI, reHnnaH... / Elaboration of solutions for related professions: NMpoekTHas
electrical parts, ventilation, automatic process control system, general layout... AOKYMeHTaLus
Project I
documentaion ||
0 PaspaboTka npeaBapu- 3afaHna Ha KOMMOHOBKY BCNOMOraTeibHoro 060pyaoBaHus
TebHON KOMMOHOBKK / Tasks for auxiliary equipment arrangement
Elaboration of preliminary

YTOYHEHWE KOMMOHOBKM C YHETOM CMEMKHbIX CNeLmanbHOCTEN
Correction of arrangement taking into account related

professions

.

PacyeT Harpy3ok 1 pa3paboTka 06LLecTPOUTENbHOM Ya-
ctn / Calculation of loads and elaboration of general

construction part

.

YTO4YHEHME KOMMOHOBKM C YHETOM CTPOUTESIbHOM
yactn / Correction of arrangement taking into

account construction part

.

KOppeKTUpoBKa TEXHONOMMYECKUX PELLEHMUI
Correction of technological solutions

)

PaspaboTka Gp1HaNbHOM KOMNOHOBKMK
Elaboration of final arrangement

)

MosicHuTeNnbHasA 3anuckKa
Explanatory note

Pacuertsl / Calculations

P&ID guarpammbi
P&ID charts

Cneuundukauum
Specifications

3D-mopenb
3D-model

Puc. 1. ®parmeHT rpaduka paspaboTKuU NPOEKTHOW JOKYMEHTaL UM B 4YaCTU KOMNOHOBOYHbIX PeLleHU N0 06bEKTY NYCKOBOro KOMIJIeKca
Fig. 1. Fragment of the project documentation elaboration schedule concerning layout solutions for the start-up complex
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MWU3HEHHbIA LMK ASC

HUA OEMOHCTPALIMK YCMNELIHOW AeaTeNlbHOCTH
M cob6MI0AEHNS CPOKOB, 0COGEHHO B NepBOE
BpEMS, TaKOM MNOAX0A KaxeTCs ONTUManbHbIM.
Ho Hagonro nu atoro noaxofa xsatut? K cnoBy
CcKasaTb, 3a py6exxoM Mpoao/IKUTENbHOCTb U
YPOBEHb AeTann3aunm npopaboTKU NPOEKTHbIX
pelleHnn ANa CNOXHbIX OObEKTOB C KaXKbIiM
OeCcATUNETUEM TOJIbKO YBENMYNBAIOTCS.

Ecnn peyb naet o NpoeKTMpoBaHUKU HO-
BOro 06beKkTa, TO HapyweHWe IOTMKK Bbipa-
60TKM KOMMOHOBOYHbIX, KOHCTPYKTUBHbIX K
APXUTEKTYPHbIX pPeleHn NPUBOAUT TONTbKO K
YXYOLEHWIO KaYecTBa: «yTAXKENEeHUO» 3qaHUN,
yBeNMYeHUo 06bEMOB M Noulagen, o4eBUAHO
BeAYLWMX K YBEMYEHUIO CTOUMOCTU U CPOKOB
cTpoutenbcTBa. HeT BpeMeHM Ha onTUMU3aLnio
M AONOSTHUTENbHbIE PacyeTbl — AenaeM ¢ 3ana-
com. CoKpalleHve CPOKOB NMPOEKTUPOBAHUS He
MOMET HE CKa3aTbCsl Ha Ka4eCcTBE NPOEKTHOM
OOKYMeHTaLMn, NO3TOMY YBEIMYHEHNE CPOKOB
NMPOXOXAEHUSA IKCMEPTU3bI TaKKe HEMUHYE-
MoO. [laneKko He BCe MPOEKTbl CEroAgHA MOryT
noxBacTaTbCsl MOJYy4EHUEM MONOKUTENBHOIO
3akntoyeHns MaBrocakenepTuabl 3a HopMa-
TUBHOE BpeMmS.

[MoaToMy Mbl NOAXOAMM K CTaiMM CTPOUTESTb-
CTBa C HEM3BEKHbIMU 3aePKKaMU U NbITaeMcs
HaWTM cnocobbl COKPALLLEHNS €0 NPOACIHKUTENb-
HOCTK. OIHAaKO BO3MOXHOCTH BIUSIHUS YIKE MU-
HUMasbHbI: FPadUK Bblgayun paboyen JOKYMEH-
TaluuMu onpeaeneH U BO MHOIOM ClepXUBaeTcs
npoBeaeHMEM KOHKYPCOB Ha Bbi6op o6opyao-
BaHu1s; peanbHble BO3MOXHOCTU U3roToBUTE-
e 060pyao0BaHUS U CBSI3aHHbIE C 3TUM CPOKHM
NMOCTaBKM M KA4yeCcTBO MOCTaBASIEMbIX U3OENNN
3a4acTytlo cOMBaloOT PUTM CTPOMKK. B 3TOM CUTY-
aLUuKn TaKTUYECKME PeLlEHNS NO ONTUMMU3aLMK
OpraHM3aLUnOoHHO-TEXHOJIOTMYECKMX peLIEeHUI
HEe MOTYT CyLleCTBEHHbIM 06pPa30M HUBENUPO-
BaTb 3a/IEPKKM U NPeaoTBPaTUTb POCT BloKeTa
cTpouTenbCcTBa.

[ne e pelieHne? bonbLMHCTBO MHHOBALIU-
OHHbIX PELUEHWI CErOAHS TIEXMUT Ha CTbIKE HayK,
npodeccui, cneynanusauymi. B gaHHoM cnyvae
npeanaraem B3rsHYTb Ha MPOLECC COOPYKEHMUS
TEXHOJIOrMYECKM CITIOXKHOMO 0GbEKTA KOMMIEKCHO.
[Monpo6byem HanNTW BbIXOA Ha CTbIKE MPOEKTUPO-
BaHWSA U CTPOUTENLCTBA.

3agaua 1. OnTHMHM3aLUHUA NPOEKTHbIX
pelueHui

OTa 3afja4ya JOMKHA Ha4YMHaTb BbIMONHATLCA
elle Ha cTaanmn 060CHOBaHWS MHBECTULIMI U ObiTb
3aBeplieHa npu pa3paboTKe NPOEKTHON AOKY-
MeHTauun. KomnaKTHble peLleHns, NnpUMeHeHne
HOBbIX TEXHO/IOTMI U MaTepUanoB, COBMECTHbIE
HaX0AKM C KOHCTPYKTOPCKMMM OPraHn3aunsiMu
— 3TW U Apyr1e HanpaBneHUs oNTUMMU3aLumn Npo-
EKTHbIX PELLEHWUI MOTYT CYLLLECTBEHHO COKPaTUTb
NNaHoOBYK CTOMMOCTb U CPOKM COOPYXKEHUS 00b-
eKTa. Ho 310 TpebyeT BpeMeHU, NpoBeaeHns
HWOKP, NoBTOpPHbIX pacyeToB U NpopaboToK.
Mo 3apy6erKHbIM OLEHKaM 3TUM NMyTEM MOXHO
COKpaTuTb nopsiaka 20% OoT nepBOHaYanbHOM
CTOMMOCTHU 06beKTa. [1na obecrneyeHns Takoro
pe3ynbTata MOTUBALMA BOBIEYEHHbBIX KOMaHA
crneuuManucToB JoMKHa 6a3MpoBaThCs Ha Tpex
OCHOBHbIX NOKa3aTensx:

1. CHWXKEHUEe MaTepranoeMKOCTU pelleHuns
6e3 yxyaleHuns nokasaTtenen Kayectsa (6eToHa,
mMeTanna u npouy.);

2. COKpalleHWe NPOAOIKUTENbHOCTH CTPOU-
TeNbHO-MOHTaXHbIX paboT;

3. CBOEBPEMEHHOCTb Bbla4u MPOEKTHOM J0-
KyMeHTaLun. Ho ans Toro, YTo6bl OLLEHWUTb peanu-
CTUYHBIN CPOK Pa3pabOTKU MPOEKTHBIX PELIEHUH,
rpaduK paboT No pa3paboTKe NPOEKTHOM OKY-
MEHTaLMW OOMKEH OTpaxaTb OCHOBHbIE 3Tarbl
pa3pabOoTKM U MPUHATHA
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3apaya 2. OnTMMH3aLUA OPraHu3aLHOHHO-
TEeXHONIOrH4YEeCKHUX pelleHuH

Pa3paboTka 1 oNTMMKU3aLMs OpraHU3aLmnoH-
HO-TEXHONOMMYECKHMX PELUEHN SOMKHA HaYUHaTb-
csl Ha cTagunu pa3paboTkum MNOC 1 npogomKaTbea
BeCb nepuof BbinonHeHns CMP. Heobxoanmo
OTMETUTb, YTO BbIGOP psiga CTPOUTENIbHO-MOH-
TaXHbIX TEXHOJIOMMI CYLLECTBEHHLIM 06pPa3oM
MOXET B/IUATb U Ha NPOEKTHbIE PELIEHMS.

OfgHMM M3 cnocob0oB COKpalleHUs MPoAoI-
KUTENbHOCTU CTPOUTENLCTBA ABMSAETCA UCMOSb-
30BaHMe HOBbIX MaTepuanos v TEXHONOMMI. B
4aCTHOCTH, SPKUM NPUMEPOM ABASETCA NPUMEHE-
Hue dnbpobeToHa, MO3BONSIOWENO, B TOM YUCTE,
CYLLECTBEHHO CHU3UTb TPYAOEMKOCTb 6ETOHHbIX
pa6ot. [ipyrum He MeHee 3DPEKTUBHbLIM CMO-
co6oM ABASIETCA NPOrpeccMBHas opraHu3aums
CTPOUTENbCTBA, KOTOPasi COCTOUT B onpeaene-
HUK ¥ peanu3auunn ycnoBui, obecnedynBaroLmx
cornacoBaHHOe BO BPEMEHU U MPOCTpaHCTBE
6bICTPOE NPeBpalLeHe MaTePUaNoB, KOHCTPYK-
LMIA 1 060pYya0BaHNUA B FOTOBYIO CTPOUTENBHYIO
NPOAYKLUMIO MPU MUHUMaNbHbIX 3aTpaTax Tpyaa
Ha CTPOMTENbHOMN NNoLWagKe.

MporpeccrBHas opraHn3aLmsa CTpouTenbCTBa
npUMeHseTCcs A4/19 NOBblLEeHU 3PDEKTUBHOCTH
OpraHn3auMoHHbIX PELLEHUI, HanpuMep:

— MaKCMMa/lbHOe COBMeELLEeHME NeprMoaoB
(3TanoB) CTPOMTENLCTBA;

— pauMOHanbHbIA COCTaB M KOHLUEHTpaLms
TPYAOBbIX Y TEXHUYECKUX PECYPCOB 3a CYET Lie-
necoo6pas3Horo pacnpeaeneHns pecypcos BO
BPEMEHU 1 NPOCTPAHCTBE;

— CBOEBPEMEHHOE OTKpbITUE GPOHTOB PaboT;

— KOMMNEKTHas noctaBKka 060pyaoBaHus,
MaTepuanoB, KOHCTPYKLUNI;

— MOBbILEHWE NPOU3BOAUTENBHOCTHU TPYAA 38
cyeT aOPEKTUBHOMO UCMONb30BaAHUSA TPYAOBbIX
N TEXHUYECKMX PECYPCOB;

CHWXKeHue TpygoemKoctu CMP 3a cyeT npu-
MEHEHUS MHAYCTPUANbHbIX METOAOB NPON3BOA-
CcTBa paboT.

puv CBOEW KarKyLLEeNCs «<KHUKHOCTU», dpa3a
COLEPHKUT rNyOOKUM cmbich. Moapsa4YMKn MoryT
o6ecneynTb CyLecTBEHHO 6onee BbICOKYHO MPo-
M3BOANUTENbHOCTb (4TO, KCTaTH, UM BbIFOLHO), €CNK
UM 6yayT CBOEBpPEMEHHO obecneyeHbl GPOHTHI
pa6ort, noctaBneHbl MTP, BbigaHa PA. Torga He
npUAETCS CNeanTb 3a KOMYECTBOM «O/10B» Ha
nnowaaxke, NOTOMy YTO B KOHEYHOM CYETE HU
NOAPSAYMKY, HA 3aKa34MKY He BbIFOAHO AepKaTb
Ha CTPOWKe M36bITOYHOE KOMYEeCTBO paboymx.
OpraHusauma pMTMMYHOrO NOTOYHOrO MPOMU3-
BOACTBa MOXET 06ecneynTb Nyyluyto pesynbra-
TMBHOCTb MPU MMHMMMU3aLMK Tpyao3aTpaT. HYto
ON9 3TOr0 HYXHO? Ye Ha cTaguun pa3paboTKku
NPOEKTHON JOKyMeHTauun B coctase N0C pas-
paboTaTb KOMMIEKCHbBIN YKPYMHEHHbIN CeTeBOM
rpaduk (KYCI), KOTopbii, C OAHOM CTOPOHbI,
060CHOBbIBAET NPUHLMUMNUANBHYIO TEXHONIOTUIO
BbINOJIHEHWA paboT, a ¢ Apyron — onpegenser
TpeboBaHMA K CpOKaM Bblaayn paboyen [OKy-
MEeHTaLunu 1 NOCTaBOK 060pyaoBaHus. M ato —
nepBbIi War K pPUTMUYHON OpraHu3sanmm pabot
Ha cTponKe. MMeHHO rpaduK nyCKoHanago4HbIX 1
CTPOWUTENbHO-MOHTaXHbIX PabOT AOMKEH onpeae-
NIATb CPOKM U 06beMbI paboT, o6ecneynBaoLmx
3bPEKTUBHOE CTPOUTENLCTBO, @ HE HA060POT.

[1pv 3TOM He Hy>KHO 3abblBaTb M NPO aHaNu3
B/IUAIHWUA BblGPaHHbIX OPraHN3aLMOHHO-TEXHO-
NIOTMYECKUX pelleHnn Ha obwunin rpaduk. Mpu
N3MEHEHUMN TEXHONOMMU KPUTUYECKUI NYTb Me-
HseTcs. B HEKOTOPbIX CnyyYasx MpU Kaxyliemcs
COKpaLLEeHUN NPOAOIKUTENBHOCTU 3a CHET BHE-
[APEHWS HOBOW TEXHOSIOTUM MPU MOHTAXeE OAHMX
KOHCTPYKLMI HabnoaaeTcs yBennyeHne obLero
CpOKa NpoeKTa 13-3a 3aflepPXKU MOHTaxa apy-
rMX KOHCTPYKLMI, Npoun3ollealwen BcneacTene
TOro e caMoro BHeapeHus. B niobom cnyyae,

KayJoe M3MeHeHMe TEXHONOrMYECKOW nocneao-
BaTeNbHOCTM paboT JOMKHO 6blTb NCCNEA0BAHO,
W NPUMEHEHWEe BU3yasbHOMO NaHUPOBaHUS B
3TOM cny4vyae KpanHe adPEeKTUBHO.

3apaua 3. Oprannsayun
NOAroTOBUTE/IbHOIO Nepuopa

HecmoTpsi Ha To, YTO NpKW aHaNM3e NPOAOIHKM-
TenbHOCTU cTpouTenbctBa OMAD oTcHeT 06bIYHO
Ha4YuHaloT OT «NepBoro 6eToHa», BbINOMAHEHUE
NoAroToBUTENIbHOIrO Nepuoja CyLeCTBEHHO BNU-
SIeT Ha CPOKM COOPYKEHMUS.

HayHeM ¢ Toro, 4To0 MHOIrMe NPOEKTbI UCTIbI-
TbIBAOT C/IOXXHOCTU C CAMMM MOMEHTOM Hadvana
noAroToBuTENbHOro Nepnoaa. Kasanock 6bl, OH
[IOMIKEH Ha4YMHATLCA Nocse Noy4eHUs NONOMKMK-
TeNIbHOro 3ak/to4eHusl [MaBrocakcnepTuabl, HO
COIMMacCHO YKPYMHEHHbIM rpaduKkam, B 3TOT MO-
MEeHT TpebyeTcs Ha4yMHaTb OCHOBHOM nepuos.
[ns aToro yxe O0MKHbl 6blTb FOTOBbI JOPOrH,
ob6ecrnevyeHo 3/1IeKTPOCHabKeHne U cHabXeHune
WMHEPTHBLIMW MaTepuanamu, NoCTPOEHbI XKuible
rOPOAKK U, YTO HEMANOBaXKHO, CTponbasa (He
rOBOPS yXKe O XKeNaHMM UMETb K 3TOMYy MOMEH-
Ty TOTOBbI KOT/I0BaH M 3aKpbITbll NEpUMETP
cTpovniowankm). [laxke He Kacascb BONpoCcoB
odopMNeHNs pa3peLleHnit, 4OCTaTOYHO OYEBUA-
HO, 4TO pa3paboTKa paboyen JOKYMEHTaLUN Ha
06bEKThI NOArOTOBUTENIbHOMO NepMUoaa A0KHa
BbIMOJIHATLCA Ha CTaAMM pa3paboTKM MPOEKTHOM
[OoKymeHTauuu. MNpu aTom onpeaeneHune Tpebo-
BaHWM K cTponbase, naowagkam BPeMEHHOro
XPaHEeHWSs Ha HETUMOBOM (HECEPUIMHOM) O6bEKTE
B YCNOBUSAX HEU3BECTHOCTU M B 4acTn obopyao-
BaHUs, BbIGMPAEMOro Mo KOHKypCy, U B YacTu
OpraHM3auMOHHO-TEXHOMOTMYECKUX PELLUEHUH,
3aBUCALLMX OT BbiGpaHHOro 060pyaoBaHuUs, cTa-
HOBWTCS B 60/bLUEN CTEMNEHU UCKYCCTBOM, YEM
OAHO3HAYHO pellaeMon MHKEHEPHON 3aJaden.

BbiBOAbI

be3ycnoBHO, Kax bl 3aCTPONLIMUK BbIGUPaET
CBOIO CTpaTervio peannaauum npoekra. MmasHoe,
YTO BbIGOP 3TOT AOSIKEH AENATLCH C OTKPbITLIMU
rnasamu: 3acCTPOWLMUK JOJIKEH XOTH Obl 3HATb
0 Hanuuuu «rpabnew», pa3bpocaHHbIX Ha ero
nyT4, a B ugeane — BUAETb UX Bce. enaHue
3anapanienuntb Bce BO3MOXHbIe NPoLEeCcChl Ang
COKpalLeHWs CPOKOB peann3almmn NnpoeKTa ove-
BUOHO M 3aKOHOMEPHO, HO TaKOM MYTb COAEPKUT
MHOI0 PUCKOB, CBA3AHHbLIX C MPUHATUEM PELLEHUI
npv HegoCcTaTo4YHON MHPOPMHUPOBAHHOCTU. Ha-
CTyMNJIeHNE PUCKOB MPUBOAUT K HENIOBEKHOMY
YBENNYEHUIO NPOLOIKUTENBHOCTU U CTOUMOCTH
CTPOMUTENBCTBA, YTO C/IULWIKOM YaCTO MOXHO Ha-
6nto0aaTb CEerofHs Npu peannsaLmmn CTPOUTENbHbIX
npoeKToB. KayecTBeHHasi NpopaboTKa NPoeKT-
HbIX M OPraHM3aLMOHHO-TEXHOIOTMYECKMX peLle-
HUM faeT BO3MOXHOCTb PeasMCTUYHO OLEHUTb
NPOLO/IKUTENBHOCTL U CTOUMOCTb CTPOUTENLCTBA,
OpraHn30BbIBaTb paboTbl B COOTBETCTBUM C NJia-
HOM ¥ gocTuraTb TpebyeMbIX pe3ynbTaToB 3a cHeT
PUTMUYHOMN 3DDEKTUBHON PabOThbl, IKOHOMMUYE-
CKM BbIFOAHOM BCEM Y4aCTHMKAM CTPOUTENTIbHOIO
npoekTa.




NPP LIFE CYCLE

Obstacles for Making in Parallel of the Life Cycle of Construction Project

E.V. KOLOSOVA,
K.A. SUKHACHEYV,
JSK Ka»

Reduction of plant commissioning terms is
a typical objective to be resolved at all stages
of the life cycle of construction. Usually, still
at the early preliminary investment stage,
the future operating organization, investor or
builder have all necessary information about
required date of commissioning and operation
beginning. Without giving specifics, how this
date should be determined, in the majority of
cases, you may note that this date, already at
the moment of approval, can be reached only
at condition of intensive and coordinated work
of all participants in the project.

Nevertheless, even before project works
beginning (without mentioning construction itself),
there is a long way to pass: justification of investments
and of influence on environment, preliminary report
on safety case and probabilistic safety analysis (when
nuclear energy institute is involved), public hearings,
reception of permit for placement and construction
and so on. Despite small cost of these works (to
compare with the whole plant) their organization
and execution requires considerable period of
time. A minimal amount of information at this
stage, a large amount of interactions between the
participants in the project, approvals by regulating
and supervision bodies often lead, already at this
stage, to considerable delays to be overtaken at
the further stages.

The first decision, laying «at the surface», is a
reduction of time terms for project documentation
elaboration. We may suggest what is the logic of
such decision: it is not at all the first project, so we
may find in archives something similar as base for
documentation development, anyway, production
documentation is to be elaborated later, and taking
into account that the most part of equipment will be
also chosen by means of tenders later, we’ll have
time to «redraw» everything and to not spend time for
paper job. Maybe, from the point of view of successful
activity and terms observation, such approach seems
to be optimal. But is this approach convenient for a
long time? By the way, in foreign countries duration
and detalization level of complex project solutions
development increase within each decade.

Provided that the question concerns a new plant
project design, so a breach of logic during development
of layout, design and architectural solutions still will
lead to quality deterioration: «increase in weight»
of buildings, as well as augmentation of volumes
and areas, and, evidently, to increase of cost and
of construction terms. No time for optimization and
additional calculations, and we proceed to more
ample design. Reduction of design terms gives a
negative impact on quality of design documentation,
that is why augmentation of expertise terms is also
unavoidable. By no means all projects can display
reception of positive conclusion from Glavgosexperiza
within normative period of time.

That is why we approach the construction stage
with inevitable delays and try to find methods for their
reduction. However, possibilities of influence have
been already reduced to minimum: the elaboration
schedule of production documentation is already
determined, and, to a large extent, restrained by
tenders for equipment selection; real capacities of
equipment manufacturers and related delivery terms
as well as quality of items to be supplied often breach
the rhythm of construction. In this situation, tactic
decisions concerning optimization of organizational
and technological solutions cannot considerably
reduce the delays and prevent the increase of
construction budget.

What is the adequate solution? Today, the most
part of innovation solutions are laying at junction
of sciences, professions, specializations. In this
case, we suggest to look at construction process of

technologically complex plant at aggregated base.
Let’s try to find issue at the junction of design and
construction stage.

Problem 1. Optimization of project solutions

This problem should begin to be performed
already at the stage of investments justification, and
to be finished at the stage of design documentation
elaboration. Compact solutions, use of new
technologies and materials, conjoint findings together
with design organizations — these and other directions
of project solutions optimization may considerably
reduce planned cost and plant construction terms.
However, this requires additional time, research and
technological development, reiterated calculations
and design works. As per foreign evaluations, you
can reduce, by this way, initial cost of the plant
for about 20%. To reach such result, motivation of
experts teams involved should be based on three
main parameters:

1. Reduction of materials output ratio without
deterioration of quality parameters (concrete, metal
and others).

2. Reduction of construction and erection works
duration.

3. Elaboration of project documentation just-
in-time. But to evaluate correctly a realistic time for
project solutions elaboration, the schedule of project
documentation development should reflect principal
stages of elaboration and decision-making (Fig. 1),
instead of terms necessary for presentation of the
project documentation volumes.

Problem 2. Optimization of organizational and
technological solutions

Development and optimization of organizational
and technological solutions should begin at the stage
of construction method statementand continue during
all the period of construction and assembly works. It
should be noted that the selection of construction and
assembly works range may considerably influence
on the project solutions.

One of the methods for reducing construction
duration consists in using of new materials
and technologies. In particular, the remarkable
example may be use of fiber-reinforced concrete
allowing to considerably reduce the concrete works
intensity. Other method, being also very efficient, is
the advanced organization of construction which
consists in determination and realization of conditions
ensuring fast transformation of materials, structures
and equipment, coordinated in time and in space,
into final construction products with minimum of
labor expenses at the construction site.

Advanced or progressive construction
organization is used for increasing the efficiency of
organizational solutions, for instance:

— maximum combination of construction periods
(stages);

- rational composition and concentration of labor
and technical resources due to effectual distribution
of resources in time and in space;

— well-timed beginning of spread of works;

— complete delivery of equipment, materials,
structures;

— labor productivity amelioration due to the
efficient use of labor and technical resources;

— labor intensity reduction of construction and
asembly works due to use of industrial methods of
works performance.

Under its apparent <bookishness», this statement
contains a profound meaning. The contractors may
ensure a considerably higher labor productivity (and,
by the way, this is advantageous for them), if they
are being provided with spreads of works, material
and technical resources and detail production
documentation. In this case, they do not need to
observe «workers quantity» at the construction site,
because, ultimately, it is not advantageous either for
the contractor, or for the customer to have at the site an

excessive workers team. The organization of rhythmic
series production may ensure a better effectiveness
with minimum labor expenses. What we need for it?
Already at the stage of the project documentation
elaboration, to develop a complex enlarged network
schedule (CENS) which, on the one side, is a basis
for the process works execution in principle, and on
the other side, determines the requirements to the
terms of production documentation issue and of
equipment supply. This is the first step for rhythmic
organization of works at the construction site. Just
the schedule of commissioning and assembly works
should determine the terms and volumes of works
which will ensure the efficient construction, and not
the reverse.

With this, you should not forget about the
analysis of influence of chosen organizational and
technological solutions on the general schedule.
When the technology is changed, the crucial way
will also change. In some cases, when an apparent
reduction of time due to implementation of new
technologies for mounting of some structures, there
is being observed an augmentation of the total project
period due to delay in construction of other structures,
appeared as a consequence of this implementation.
In any case, every change of technological sequence
of works should be investigated, and, in this case,
use of visual planning is very efficient.

Problem 3. Organization of preparation period

Notwithstanding that during analysis of NPP
construction duration, the accounting is usually
will begin from the «first concrete», because the
preparation period considerably influences on the
construction terms.

Let’s begin with the fact that many projects have
difficulties from the moment of the preparation period
beginning. It seems that this period should begin after
reception of positive conclusion by Glavgosekspertiza,
but according to enlarged schedules, just at this
moment you should begin the principal period of
works. And for this, there must be ready roads, power
supply and supply of inert materials, hometowns,
and construction base (it is important, but even
better to have a ready construction pit and closed
at perimeter construction site). Even if we do not
touch questions concerning permits reception, it is
evident that the elaboration of detailed production
documentation should be performed at the stage
of project documentation elaboration. With this, the
determination of the requirements to the construction
base, to the temporary storage areas at to the non
typical (non series) object at conditions of uncertainty,
as well as to the equipment to be chosen by tender,
and to the technological solutions depending on the
chosen equipment, becomes, in a large extent, a
kind of art, rather than a engineering problem to
be resolved.

Conclusions

Certainly, every builder chooses its own strategy
for the project realization. The main thing that this
choice should be done with open eyes: the builder,
at least, must know that there are some obstacles
in Russian named «rakes», situated at his way, and,
ideally, to see all of them. A desire to make parallel all
eventual processes, in order to reduce the terms of
the project realization, is evident and natural, but this
way passes through many risks, related with decisions
taken under conditions of insufficient awareness. The
appearance of risks leads to inevitable increase of
duration and of construction cost, and that is too often
visible today during realization of the construction
projects. A qualified elaboration of the project and
organizational-technological solutions gives the
possibility to realistically evaluate duration and cost of
the construction, to organize the works in accordance
with the plan and to reach required results due to
rhythmic efficient work, economically advantageous
for all participants in the construction project.
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MWU3HEHHbIA LMK ASC

OueHKa COOTBETCTBUA NPOAYKLIMK ANA OOBbEKTOB
MCMNONb30BaHUA aTOMHOM 3HEPTUK B dOpME
0693aTeNbHOM cepTUPUKaLMU CETOaHS

ATOM
TexHo
TecT

A.B. ATEEB, reHepanbHbI# AUPEKTOP

AHO «AtomTexnoTecT»,

U.A. ATEEB, 3amecTuTeNIb reHepasbHOro
AUPEeKTopa — UCNOJIHUTE/IbHbIA AUPEKTOP
AHO «AtomTexnoTecT»,

A.B. MUTPO®AHOB, samecTuTennb
pyKoBoauTtens Otaena aKCnepTUs3bl
3/IeKTPOTEXHUYECKOro 0GOpyAOBaHHS,
npuGOpPOB U CPEACTB aBTOMaTU3aLUM
AHO AtromTexnoTecTt»,

A.B. BOPO1KHH, samecTuTenn
AMpeKTopa [lenapraMeHTa TeXHHYECKOro
perynupoBanun Flockopnopauum «PocaTom»

Heo6xoanMmocTb 0693aTenbHOn cepTudrKaumm
NPOAYKLMM Ans 06bEKTOB UCMONb30BaHWUS aTOMHOWM
3Hepruu 6bina yctaHoBneHa deaepanbHbiM 3a-
KOHOM OT 21 Hos16psa 1995 roga N2170-P3 «06
MCNoNb30BaHWUKM aTOMHOW SHEPrUK», 1 ee peann3a-
LMs B 061aCTU UCMONb30BaHWSA aTOMHOW SHEPTUn
Havanacb ¢ 1999 roga. B otinyme ot gpyrnx dopm
OLIEHKM COOTBETCTBMS OLEHKA COOTBETCTBUS NPO-
OyKUuuK B dopmMe o653aTeslbHON cepTudmKaumm
NPOAYKLIMK ANsi 06GbEKTOB MCMONb30BaHWUS aToM-
HOM 3Heprumn o6ecne4ynBaeT JOKYMEHTUPOBAHHOE
NoATBEPKAEHNE COOTBETCTBUSA BCEX HEOOXOANMbIX
nokasatenen (mapameTpoB) MPOAYKLNK, BarKHbIX
ans obecneyeHus 6e30MacHOCTH, TpeboBaHUAM
HOPMaTUBHbIX JOKYMEHTOB B 0611aCTU UCMONb30-
BaHWS aTOMHOMN 3Hepruu (beaepanbHbiX HOPM U
npaBw/, HaLMOHabHbIX CTaHAAPTOB U T. A.).

Kakue ke 1ameHeH1s Npon30LLwIv 3a nocnea-
Hee BpeMs B opraHM3aLMm U npouieaypax npoBe-
AeHUs 06s13aTesIbHOM cepTUdUKaLMK NPOAYKLUK
11 0GBLEKTOB UCNOJIb30BaHUA aTOMHOMN 3HEPrun?

Bo-nepBbix, U3MEHEH NOPALOK aKKpeanTa-
LM OpraHoB no cepTudUKaLMmM 1 UCTIbITaTENbHbIX
nabopartopui (LLEHTPOB), BbIMOMHSAOWMX paboThbl
no nNpoBeaeHunto 0693aTenbHON cepTudUKaLmMm B
06/1aCT1 UCNOJSIb30BaHUSA aTOMHOM aHepruu. Mo-
CTaHOBJIeHMeM npaBuTenbcTBa Poccunckon
®depepauum ot 20 uiona 2013 roaa N2 612
«06 aKKpeguTaLuu B 061aCTU UCNONIb30BaHUSA
aTOMHOW 3Hepruu» GbUI0 YCTAaHOBJIEHO, YTO
lfocypapcTBeHHas Kopnopauusa nNo aToMHOM
3Hepruu «Pocatom» (aanee - lockopnopauus
«PocaTtom») ocywecTBASEeT aKKpeaUTaLuio
opraHoB no ceptuduKauum M UcnbiTaTeNb-
HbIX f1a6opaTopuit (LEeHTPOB), BbIMOJTHAIOLNX
paboTbl MO NOATBEPKAEHMIO COOTBETCTBUS NPO-
LYKUMK, ANst KOTOPOW YCTaHOBNEHbI TPE6GOBaHuUS,
CBfi3aHHble ¢ o6ecrneyeHnem 6e30MacHOCTH B
06n1acTv UCNONb30BaHUSA aTOMHOM 3HEPTUMN.

Takke AaHHbIM NOCTaHOB/IEHWEM NPaBUTENb-
ctBa Poccuiickon ®eaepaLmm yTBEPKAEHbI M BBE-
[eHbl B Ae1CTBME HOBbIe «[1paBuna akkpeanTaumm
OpraHoB Mo cepTudUKaLmmM U UCMbITaTENbHbIX 1a-
6opaTopui (LEHTPOB)», yCTaHaBINBalOLWME, B TOM

68 ATOMHbIV MPOEKT

yucne, KpUTEPUU aKKpeauTaLLMm, HoBbIE Npasunia
BeJeHWs peecTpa BblaaHHbIX cepTudUKaToB, 6onee
YKeCTKve TpeboBaHWs K 061acTh akkpeauTaLmu, ee
060CHOBaHMIO, TPE6OBAHUSA K 3KCMepTam — LWTaT-
HbIM COTPYAHWKaM OPraHoB Mo cepTUdUKaLmUu.

[ockopnopauuein «PocaToM» B CxaTble CPOKU
6bl1a NpoBefeHa 60sbluas paboTa no noaéopy,
06Yy4EeHUIO M aTTecTalLMm SKCNEPTOB MO aKKpeau-
Tauuu ansa Toro, Y4Tobbl HavaTb paboThl NO NPo-
BEAEHUIO aKKpeanuTaumu.

AHO «ATomTexHoTecT» B ceHTabpe 2014 roga
nojana 3asBKy Ha aKKpeauTaLmIO B Ka4ecTBe op-
raHa no ceptuduKaLmmn n 26 gekabps 2014 roga
nony4una ot fockopnopaumm «Pocatom» aTrectat
aKKkpeauTauum Ha 5 net, NoATBEPAMNB BbiNOHe-
HWEe YCTaHOBIEHHbIX KPUTEPUEB aKKpeauTaLmm, B
TOM uucne 6narogaps KomaHae npodeccroHanos,
nmMeloLLen 60bLLIOV OMbIT NPOBEAEHUS IKCNEPTUS
1 BbIMOSIHEHNS CNIOXHENLW WX 3a4a4 NO NOATBEPK-
[IEHMIO COOTBETCTBMUSA B popme cepTudmKaLmu.

O6nactb akKpeautauum OpraHa no cep-
Tudukauum AHO <AtomTexHoTecT» BKJIlOHaAET:

— Np16OopbI U cpeacTBa aBTOMaTU3aLmMuy;

— o6opyaoBaHWe U U3[eNnsa ANEeKTPOTEXHH-
YecKue;

— HacocChl M HacoCHbIe arperarbl;

— 060pya0BaHVE TEXHOMOTMYECKOE CreLabHOE;

— apmaTtypy Tpy60npoBOAHYIO;

— U3AeNus pagnaLMOHHO3aLWMTHON TEXHWUKH;

— NPOAYKLMIO N3OTOMHYIO;

— 060pyAoBaHMe CUCTEM aBapPUMHOIO 3EK-
TPOCHabBXeHus;

— 060pynoBaHue TENI006MEHHOE M EMKOCTHOE;

— 060pyfOBaHME CUCTEM BEHTUNIALMMU U ra-
3004UCTKM.

Bo-BTOpbIX, NPOJO/IKMB NOCNE NONy4YeHUs
atTecTtaTa akKkpeguTauuu BbiNoAHEHWE paboT
no ceptndukaunu, cotpyagHukn AHO «ATomTex-
HoTecT» OAHOBPEMEHHO NPOAOIKAT COBMECTHO
¢ lockopnopavmewn «Pocatom» pa3paboTKy npea-
BapuTe/IbHbIX HALlMOHa/IbHbIX CTAHRAPTOB NO
oL eHKe COOTBETCTBMS B 06/1aCTH UCNO/Ib30Ba-
HUA aTOMHOM 3Hepruu B popme ceptuduKka-
LiMKU, KOTOPbIE 3aMeHAT AOKYMeHTbI CucteMbl OUT.

B-TpeTbux, B COOTBETCTBMM C MOCTAHOBIE-
HMeM npaBuTenbcTBa Poccuiickon Pepepatmm
oT 01 mapta 2013 roga N2 173, yTBEPAMBLIMM
«lonoxeHune 06 0CO6EHHOCTAX CTaHAaPTU3aLIMK
NpPOAYKLMK (paboT, ycnyr), AN KOTOPOW ycTaHaB-
nnMBaloTcs Tpe6oBaHUs, CBA3aHHble ¢ obecneye-
Hvem 6e30nacHOCTM B 06/1aCTU UCNONb30BaHUS
aTOMHOW 3HEPIUM, a TaKXKe NPOLLECCOB NPOEKTUPO-
BaHWs, NPOM3BOACTBA, CTPOUTENLCTBA, MOHTAXa,
HanagKu, aKcnnyaTaumm, XpaHeHus, NepeBo3KH,

peann3auuu, yTuaM3auun n 3aXopoHEeHUs yKa-
3aHHOW NpoayKumMm», focKopropauunen «Pocatom»
ocyuiecTBnseTca GopMMpoBaHne, BEAEHWE U aK-
Tyanusaunsi CBOJHOIo NnepeyYHss JOKYMEHTOB
Nno cTaHAapTU3aL UK, COAEPIKaLLEero nepevHu
AOKYMEHTOB MO CTaHAapTU3aLuu, KoTopble
NMPUMEHSAIOTCA B 06/1aCTU UCNOJIb30BaHUA
aTOMHOM 3HEepPrumu Ha o6a3aTesIbHOM OCHOBE.
B-uyeTBepTbIX, YTBEPHKAEHO [OCKOpropauuen
«Pocatom» n PoctexHaazopom «PeLueHue o npu-
MeHeHWUU BpeMeHHbIX Mep Npu cepTudUKaLum
NPOAYKLMK, ANA KOTOPON yCcTaHaB/IMBAIOTCA
Tpe6GoBaHus, cBA3aHHble C 06ecneyeHnem 6e3-
onacHocTH B 06/1aCTH UCNOIb30BaHUA aTOMHOMN
3Heprum, N2 00-03-11/134 ot 17.02.2015»,
yCTaHaB/MBaloLlee B Ka4eCTBE BPEMEHHON MepbI
npu nposegeHnn paboT No 0b6s3aTeNlbHON cep-
TMdHKaLmmM B 061aCTU UCNONb30BaHNSA aTOMHOM
3HEPruun Ao MPUHATUS M BBEAEHUS B AEUCTBUE
0COBEHHOCTEN OLEHKM COOTBETCTBUSA B 06/1aCTH
MCMNONb30BaHMsA aTOMHOW 3HEPruu, NpeaycMo-
TPEHHbIX cTaTben 5 PeaepanbHOro 3akoHa oT
27.12.2002 r. N2184 «O TeXHUYECKOM perynu-
pOoBaHWMW», PYKOBOACTBO JOKYMeHTamun Cuctembl
ceptudukaummn OUT B YacTu, He NpOTUBOPEYaLLEN
[eVcTByloLLEMY 3aKOHOAATENLCTBY, @ TaKkKe No-
CTaHOBNEHMIO NpaBuUTenbCcTBa Poccuickon depe-
paumm ot 20 nions 2013 roga N2 612.
B-nAaTtbix, [0OcyaapcTBEHHOM KopriopaLuumen no
aTOMHOM aHepruu «Pocatom», € ysactmem npea-
NPUATUMI OTpacnu, opraHn3oBaHa MoAroToBKa
NpeanoXeHnn ana pa3paboTKu NepeyHs NPoayK-
LMK, nognexaluen obasatenoHom ceptTuduKaumu,
B 06/1aCTU UCMO/Ib30BaHUSA aTOMHON 3HEPTUM.
MpaKTuKka noKasana, 4To Ha CerogHSALWHUA
AeHb cepTUudUKaLUs — 0JHO U3 cambix 3PpPek-
TUBHbIX CPEACTB N0 CBOUM GYHKLIMAM U rNyoum-
He OLleHKN COOTBETCTBUSA, YTO COCOGCTBYET
NOBbILEHUI0 06ecnevYeHu s IKClyaTaLlMOHHOM
HaAEeXHOCTU U 6e30NacHOCTU OOGBLEKTOB UC-
noNb30BaHUA aTOMHOW 3Hepruu. lockopnopa-
uusa «Pocatom» nNaaHUpyeT paclUnpATb nepe-
YyeHb NPOAYKLMH, NoANeXallen o06a3aTelbHON
cepTudUKaLmm, KoTopas 6yaeT NPOBOAUTLCS
aKKpeaUTOBaHHbIMU OpraHU3aLlusaMu.

AHO <-ATOMTEXHOTECT»

123022, r. MockBa,

2-a 3BeHMropoacKan ynuya, pom 13,
cTpoeHue 37

Ten.: (499) 370-01-05

E-mail: info@atomtechnotest.ru
www.atomtechnotest.ru




U3HEHHbIN LMK ASC

Ot Lo po dnamaHBung n bantumnckom ASC:
MHHOBALMOHHOE KOHCTPYKTUBHOE peLleHune
MalUlMHHOro 3asla ¢ HageXHOCTbO Ha YPOBHE
MWPOBbIX CTaHAapTOB

OnuBbe MAHAEMAH,
BuHceHT XXYPA3H,
Alstom, ®panyus

BrnepBble TEXHONOTUA MapoBOW TypOUHbI
ARABELLE™ pgns A3SC 6bina pa3paboTaHa elle
B 80-x rogax NpoLnoro Beka ans ocHalleHns A9C
¢ peaktopoM N4, NOCTPOEHHbIX BO PpaHLmK B
Lo (Chooz) n Cuso (Civaux). lMocne oueHKM 04eHb
BbICOKOM 3QPEKTUBHOCTU 3TOM TEXHOOTMK ANS
Typ6GUH OQHOBPEMEHHO B NapameTpax TepMoau-
HaMWYeCKOM NPOU3BOANUTENBHOCTHU U HAAEKHOCTH
OblI0 NPUHATO peLIEHME O pacwmnpeHmm cdepbl
NPUMEHEHWS 3TON TYPOUHBI /19 OCHaLLLeHWS BCEX
OCHOBHbIX KOMMEPYECKMX PEAKTOPOB, BK/OYas
peaktop BB3P-1200 PocaToma 1 eBponencKkum
peakTop 3-ro nokonenua EPR Areva. [ina co-
BPEMEHHOIr0 MMpa HacCywHOW NOTPeBGHOCTbIO
ABNSETCA yBEMYEHME KONNYEeCTBa MeraBatT-
4acoB 3NEKTPO3HEPrMM, BbipabaTbiBaeMon 3a
CYET IKONOrMYECKM YUCTbIX UCTOYHUKOB 6€3 Bbl-
6pocoB CO2 B atmocdepy. [NoaToMy B OCHOBY
CUCTEMHOrO Noaxoaa, KOTOpoMy crefoBany Ha
3Tane NPOeKTMPOBaHMA MalMHHOrO 3ana Ans
3-ro 6noka A3C «dnamaHBwWb», Gblna NoNoXKeHa
Lenb 3aGPEeKTUBHOIro NCNOSIb30BaHUSA 4OCTYMHOM
TENNOBOW 9HEPIUU, BbipabaTblBaeMON peaKTo-
pom EPR. Co6biTe, KOTOPOE CKOPO CTaHET HOBbIM
MUWPOBbLIM PEKOPAOM MO NMoKa3aTesto 3NeKTPo-
3Hepruu, BolpabaTbiBAaEMOV OLHUM FreHepaTopoMm
(1750 MBT B BanioBOM MCHUCIEHUM), POXKAAETCS
cenyac Bo PpaHuUMM Ha 3aKIOYUTENBHOM 3Ta-
re CTpouTeNbCTBa aTOMHOM 3/1EKTPOCTaHLMK B
HopmaHauu.

OnuBbe MaHgemaH
Olivier Mandement

BuHceHT XKypasH
Vincent Jourdain

B HacTosiwen cTaTbe npeactaBfeHbl TEXHU-
YyecKne 0CO6EHHOCTM MALLMHHOIO 3ana, KoTopble
6blIN Bbl6paHbl OJHOBPEMEHHO NS yBenuye-
HUS BblXxoAa BanoOBOM MOLLHOCTH, NOSYYEHHOM
Ha KJIemMMax reHepartopa, ¥ Bbixofa Nosie3HOwM
MOLHOCTHU, AOCTYNHOW ANg noTpebuTenen B
CETU BbICOKOrO HaMPSXKEHNS, N AeNnaeTcs cpaB-
HeHue npoeKkTta dnamaHBUIb-3 C aTOMHbIMU
3NEKTPOCTaHUMAMM NPeabIAyLLErO NMOKONEHUS,
NocTPoeHHbIMU BO PpaHunn. JonoSHUTENBHO
K YBE/IMYEHWIO KONTMYECTBA NPON3BEAEHHbIX Me-
raBaTT NosIe3HON MOLLHOCTH, YCTaHOBKa NPOoeK-
TMpoBanacb ans obecnevyeHns MakcMmasabHOM
HaAEXHOCTH, ANS NOSyYeHUs MaKCMMabHOro
Konu4yecTBa NPOU3BELEHHbIX MeraBaTT-4acos.
B cTatbe nogpo6HO paccMaTpMBaloTCs YPOBHM
HaAEXHOCTW, JOCTUTHYTbIX B MOC/EAHME rogbl
3a CYET NPUMEHEHNS KOMMOHEHTOB, B KOTOPbIX
MCNoNb3yeTcs Ta e TEXHONOrus, KoTopas pea-
/IM30BaHa B MalLMHHOM 3asie 3-ro 3Heprobsioka
A3C «dnamaHBUNb».

HaKoHel, B cTaTbe AenaeTtcs BbiBOA O TOM,
4YTO 60/bWNHCTBO KOHCTPYKTUBHbIX Yy4LIEHWH,
pa3paboTaHHbIX A1 MalIMHHOIO 3ana dnamaH-
BWNb-3, ByayT YacTbto NpoeKTa bantunckon ASC

TpexmepHoe nsobGpakeHue MaLUMHHOro 3aaa ¢ napoBoi Typ6uHoilt ARABELLE TpeTbero aHepro6ioka A3C
«PnamaHBunb» / 3D-view of the ARABELLE-based Turbine Island at Flamanville 3 Nuclear Power Plant

c peaktopamu BB3P-1200, Ha npe3eHTauum Ko-
Toporo AASM BnepBble npeacrtasun B Poccum
TexHonorunto ARABELLE™,

®dnamaHBUNb-3: KOHCTPYKTUBHbDIE
yny4lieHUsi OCHOBHOIO 0GOpyAOBaHuA
MaLUWHHOro 3ana

3pPeKTUBHasE KOHCTPYKLUSI NapOBOH

Typ6HHbI M 6GONbLIAsA NMJ/IOWaAb BbixJiona

Kak 1 yeTbipe ASC Bo PpaHumm ¢ peaktopa-
mu N4, HeakTMBHas YacTb 3-ro 6110ka A3C «Pna-
MaHBWb» 060pPyAOBaHa NapoBOM TUXOXOAHOM
Typ6uHon ARABELLE™ yHUKanbHOM KOHLENLUMHK,
KoTopas BpallaeTcs ¢ Yactoton 1500 o60poToB
B MUHYTY. YHUKaNbHbIM B KOHCTPYKL KU TYPOUHbI
ARABELLE™ Ha 3TOM ypOBHE BbIXO4HOW MOLL-
HOCTU SBNSETCH UCNONb30BaHWEe KOMOBUHMPO-
BaHHOrO LiMAMHAPA BbICOKO-CPEAHEro JaBNeHUS
(LBCA). Nap, noctynatwowmi M3 peaktopa EPR
noa aaBneHueMm 75 6ap, NpoxoauT OAHOMOTON-
HOe paclMpeHne B CTYNEHSX YacTu BbICOKOro
naBnenuns (UBA) umnuugpa LIBCA n, nocne yaa-
JIEHUS U3 Napa Bnaru u ero neperpesa B ABYX
cenapaTopax-naponeperpesarensx, noctynaer
06paTHO B TOT XXe LUMAWHAP U paclimMpsieTcs B
NPOTUBOMO/IOKHOM HanpasfieHUK, HO BCerga no
0flHOMOTOYHOM cxeme B cTyneHsax YC/. B KoHue
pacwupenus napa B HCA npnbamMsntenbHo o 3
6ap, 0AHOMOTO4HbIV Nap pa3aensercs Ha 6 NoTo-
KOB, KOTOPbIE PacLIMPSAIOTCS B TPEX ABYXMOTOYHbIX
LMnmMHApax HU3Koro gasneHus (LHA). B uenom,
O[JHOMOTOYHOE pacllMpeHue napa, KOTopoe
NPUHUMUNKaNbHO aBnseTcs 6osee 3PEeKTUBHbBIM,
4YeM paclmpeHne HeCKONIbKMUX NOTOKOB napa,
NPOMCXOAMWT C AaBneHmem ot 75 6ap 1o 3 6ap 1
coctaBnsieT 4o 60% MexaHUYeCKOM 3HEPTUun, No-
cTaBnsiemMon naposov Typ6uHon ARABELLE™, yTto
1 06BACHSAET €€ BbICOKYIO MPOU3BOANUTENBHOCTb.
B napoBbix Typ6uHax ana A3C npeaplayLero no-
KONEHWS NOTOK Napa, NOCTyNaloLwmi n3 peaktopa
HernocpeaCcTBEHHO Ha BNYCK NapoBOM TypOuHbI,
06bI4HO iENMUNCA Ha ABA CUMMETPUYECKMX MOTOKa
0N paclwunpeHuns B AByxnotoyHoMm LIBJ.

MyTn npoxoxaeHus oAHOMOTOYHOro napa
B Typ6uHe ARABELLE™ noTtpe6oBanu UcCnonb-
30BaHus 60nee ANMHHbBIX NONaToK, B KOTOPbIX
OTHOCUTENbHAas BaXHOCTb HEM3BEXHbIX a3POoau-
HaMMUYEeCKMX MOTEPb B HUMKHEN YaCTW U Ha KOHLLaX
/IONAaTOK MeHbLUE, YeM B NYTAX NPOXOXAEHMUS C
HECKOJIbKMMUK NOTOKaMu napa, B KOTOPbIX UC-
nosb3yloTcs 60siee KOPOTKME nonaTku (Puc. 1).

PoTtopbl Bcex napoBbix Typ6uH ARABELLE™
npeacTaBnaoT co60M CBapHble POTOPbLI B NPO-
TMBOMOJIOXHOCTb MOHOG/104HBIM MACCUBHbLIM
poTopam Wan poTopam € AUCKaMu, Hanpecco-
BaHHbIMMW ropsiyen nocagkon. CBapHble poTopbl
NpeacTaBAsioT CO60M HAAEMKHYIO M MPOBEPEHHYIO
TEXHOJIOTUI0, UCMOMNb3YEMYIO KOHLEepHOM Alstom
N5 POTOPOB ra30BbIX M MapoBbIX TYyPOWH, KOTO-
pasi 6bl1a ycoBeplleHCcTBOBaHa 3a nocneaHune 90
neT. ITa TEXHONOrMA NPUMEHSIETCS 4Ns POTOPOB
napoBbIX Typ6uH ans ASC ¢ 60-x rogos NpoLnoro
BEKa, M Ha CErofHsLWHNN AeHb KOHLUEpH Alstom
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MWU3HEHHbIA LMK ASC

Puc. 1. YBenuyeHne npon3BoanTE/IbHOCTH
lonaToK ¢ 60/1bLWKUM OTHOLIEHUEM BbICOTbI

K wupuHe / Fig. 1. Efficiency benefit of blades
with high aspect ratio (height/width)

noctaswn 6onee 200 60bLIMX CBAPHbIX POTOPOB
N5t aTOMHbIX 3/1IEKTPOCTaHLNUIM MO BCEMY MUPY.
Potopbl Alstom n3rotaBnanBaoTca M3 HEGONbLIMX
NMOKOBOK, KOTOpble COEAMHSAIOTCS CBapKon. ns
04YeHb 60JIbINX POTOPOB, YCTAHOB/EHHbIX B TU-
XOXO/IHbIX MapoBbIX Typ61Hax AAC, MCnonb3yoTcs
NMOKOBKM C He6onbWKMK pa3mepamu. Ux nerye
LUTaMnoBaTb M OCMaTPUBATb, JIerye KOHTPOJIMPO-
BaTb CBOMCTBA MaTepunanos. Kpome Toro, 3a cueT
YMEHbLUEHWUS YPOBHEN HaNPSKEHWUM B CBApPHOM
pOTOpE MO CPaBHEHMUIO C POTOPaMU C AUCKaMM,
HanpeccoBaHHbIMU ropsiYer NOCaaKom, MOXKHO
BbIGUPaTb CTajb C 60/71€ee HU3KUM NpeaenoMm Te-
KydecTu, obecneymsas nyyLlylo yCTOMYMBOCTb K
AIBMIEHUIO KOPPO3MOHHOMO pacTpeckmBaHus (SCC)
W NpV 3TOM AOCTUras afeKBaTHbIX CBOWCTB, He-
06X0AMMbIX AN POTOPHbIX AUCKOB, Ha KOTOPbIX
KpensTcs 1onacT NocnefHeN CTyneHu 4acTu HKU3-
Koro gaBneHus (HHA). NMokoBKa o4eHb 60bLINX
pa3MepoB, KoTopas TpebyeTcs AN KOHCTPYKL MK
poTOpa MOHOB/I04HOM TYPOUHbI, MOXKET OKa3aTbCs
Y3KMM MECTOM B CUCTEME CHabGXKeHWs NpoeKTa
aTOMHOM 3MEKTPOCTaHLMK, TOr4a KaK NocTaBKU
NMOKOBOK HEGObLUIMX Pa3MepOB, UCMOMb3YEMbIX B
TEXHONOTMKN CBapPHOIO POTOPA, MOXKHO JOCTAaTO4HO
NIerko 3aKasaTb 3Ha4YuUTebHO 6osiee WUPOKOMY
4YUCNy U3rOTOBUTENEN LUTAMMOBAHHbIX U3OENUN,
YTO NOBbILWAET HAAEKHOCTb NOCTaBKN KOHEYHOIO
n3genus.

OOHWM M3 OCHOBHbIX PasnuMynin Mexay na-
poBbIMM Typ6UHamu ansa 3-ro 651o0ka AAC «dna-
MaHBub» 1 ASC ¢ peaktopom N4 BNSIETCS KOH-
durypaums Bbixsiona H4acti HU3KOro JaBlieHUs.
B mawwuHHbIX 3anax ASC ¢ peakTopom N4 B Lo
n CMBO, KOHAEHCATOPbl OxNaxaaloTcsa BOAOW,
nocTynatoLlen U3 rpagupHu ¢ 06bIYHOM TeMne-
paTtypoi 20°C. Bo ®namaHBune, rae niowanka
pacnonoxeHa Ha 6epery Mopsi, BONpPoC o Temne-
paType UMen NpUHLMNManbHoe 3HaveHune, YTobbl
M3B/eYb BbIrogy U3 OTHOCUTENBHO HU3KOW TEM-
nepaTypbl BOAbl nponunsa Jla-MaHw, KoTopown
HenocpeAcTBEHHO OXnaXaaloTcs TPy6onpoBoab
KOHZeHcaTopa. YuuTbliBas 60/1ee MOLLHbIA MOTOK
napa, nocTynawuwmm n3 peaktopa EPR, n noteH-
uuan ansa nonyvyeHus 6onee HU3KOro NPOTMBOAAB-
NeHus B NpoeKTe B HopmaHauu No cpaBHEHWIO ¢
npoektamu N4, nocnegHss ctyneHb LIH/, Typ6uHbI
Ha dnamaHBWIb-3 OCHALLLEHa fionaTKamu ATMHOM
1750 MM, 4TOGbI MPUCNOCOGUTL ASA BbIXaoNa
NOTOK Napa 04eHb 601bLOoro 06bemMa, CoxpaHss
npu 3TOM CKOPOCTb BbIX/IONa napa B pa3yMHbIX
npegenax ¢ Lenbio MMHAMW3aLUK NOTepb Bbl-
xnona. JeNcTBUTENbHO, KUHETUYECKAs 3HEPTUs
napa BbIX/lona MOXET COCTaBNATb HECKOMbKO
NPOLEHTOB OT MOLWHOCTU TypOUHbI, U ero co-
KpalleHne o4eHb BaXKHO A8 3POEKTUBHOCTH
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Puc. 2. MOHTaX LiMIMHAPOB HU3KOI0 AaB/IeHUA TYp6GUHbI Ha PnamaHBuab-3 (poto EDF) /
Fig. 2: Erection of the Flamanville 3 Low Pressure turbine modules (photo by courtesy of EDF)

npoekTa. [Ans cpaBHeHUS, NocneaHas CTyneHb
Typ6uHbl Ans peaktopa N4 ocHalleHa nonatkamu
AnunHon 1450 mm, 4to cooTBeTcTBYeT 111 Mm?
naouiaam Bbixsona, a Nno3Tomy, Npu 3Ha4eHUU B
o6lei cnoxHocti 156 M2, nnowanb Bbixiona
TYP6UHbI Ha 3-M 610oKe ASC «dnamaHBUAb» NOYTK
Ha 40% 6onblue, 4em Ha ASC ¢ N4, yto obecne-
ynBaeT 60nee BbICOKYIO NMPOM3BOANTENBHOCTb
TYpO6uHbI (Puc. 2).

B wunpoKunx macwtabax ionatku nocnegHemn
cTyneHu Ha 3-m 6noke ASC «PnamaHBuUb» ge-
MOHCTPUPYIOT TE e AoKa3aHHble 0CO6EHHOCTU
KOHCTPYKLUMHK, 4TO M Ha ASC ¢ N4: 0co6eHHOCTbIO
aBnseTca agemndep, 06pasyoLimMii eaMHoe Lenoe
1 ob6ecneynBaloLWnin HaaEeXHOCTb, U XBOCTOBUK
€/104HOro T1Na, obecneymBatoLmMin cBOOGOAHbLIN
[AOCTyn Ana ocMoTpa. bnarogaps KOHTPOnO BU-
6paumnn 3a cHET coeIMHEHUS aemndepa Mexay
nionaTkamu, IoNaTku 3TOro TUMna BbIrOAHO OT/IN-
YaloTCcs YMEHbLIEHHbIM BECOM — MPUBAN3UTENb-
HO 80 Kr Ha nonaTKy Ha 3-M 3Heprobnoke — no
CPaBHEHMWIO C OTAENbHO CTOALWMMK NonaTKkamu
noao6HOW AnvHbI. [1na ob6ecnevyeHns Heo6xoau-
MOW }ECTKOCTU OTENbHO CTOALLME NOMNATKN TAaKOW
e AJIMHbI MOTYT UMETb Ha KOHLLaX B TPU-YETbIpE
pasa 605blyl0 Harpyaky. Mpu HanMyumn oTHO-
CUTENbHO NErkux B3aMMOCBSA3aHHbIX J10NaToK
MOXHO CMPOEKTUPOBATL NOJALLIMMHUKOBYIO CUCTE-
My TypOU1HbI TaK, 4TO6bl OHa MOrfia BblAepKaTb
HapylleHWe paBHOBEeCUNA B peay/bTaTe Teope-
TMYECKM [I0MYCKAEMOro pa3pyLeHns OAHOMo U3
NoALWNMHMKOB nocnegHewn ctyneHn. CobnogexHve

3TOr0 KPUTUHECKOTO KPUTEPUS KOHCTPYKLIUKU HE
npeacTaBaseTcs BO3MOXKHbIM NP CyLLECTBEHHO
6onee Taxenblx 1onaTkax.

OnTUMHU3npoBaHHasi KOHCTPYKUUS

cenaparopoB-naponeperpeparenei

ANs1 YMeHbLUeHUsl nafeHns1 JaB/ieHns

Mo cpaBHeHwuto ¢ AAC ¢ peaktopom N4, ans
dnamaHBWb-3 KOHLEPH Alstom cnpoeKTnpoBan
2-cTyneH4yaTble cenapaTopbl-naponeperpesarenu
ANS YMEHbLUEeHUS NafeHns BHYTPEHHEro AaBs-
NIEHUS M PAa3HOCTU KOHeYHbIX TemnepaTyp (PKT)
Ana o6ecneyeHnss KOHCTPYKTUBHBIX YAy4LUeHWUM
o6LLier NPoM3BOAMTENBHOCTM TEMNOBOIO LIMKNA.

Ha A3C «dnamaHBMIb-3» C IBYX CTOPOH KOM-
6uHMpoBaHHoro LUBC/ Typ6uHbI pacnonaratoT-
cs ABa cenapaTopa-naponeperpeBatens (CrIM)
BEPTMKaNbHOroO TUMa, B TO BPEMS KaK B MPOEKTe
Typ6uHHoro 3ana Ha A9C ¢ N4 ncnonbaytotesa CIM
ropu30HTaNbHOro Tuna. B Alstom 6b110 HanaeHo
TEXHWYECKOEe pelleHre Ans agantauun obenx
KOHCTPYKLMI K onpeaeneHHbIM Tpe6oBaHMAM K
o6uien cxeme. Takas cxeMa He OKa3blBaeT BO3-
[encTBMS Ha 3PDEKTUBHOCTb TEMIOBOIO LIMKNA
6naroaapsa 6anaHcy BCeX «3a» U «MPOTUB».

CHW)KeHMe nafjeHnsl BHYTPEHHEro AaBieHns
B CII 6bin10 o6ecneyeHo 6aarogapsa nydemy
MCNoNb30BaHuWIO BHyTpeHHero o6bema CIIM v 3a
CYeT UCNONb30BaHMS CXeMbl CBA30K TPy6ONpPoBo-
noB. bnarogaps atomy o6ecneymBaetca 6onee
LUIMPOKOE U Bonee pa3perxeHHOe NPoXoXKAeHNe
OCHOBHOrO Mapa 4Yepe3 MeHblUee YUCo npe-

OnTuMKU3nMpoBaHHas KoHCTpyKums CIIT

Btopas cTyneHb

MNepBas cTyneHb

Cenapatop

Cxema KBagpaTHOM 06BA3KHM
— bonee BbICOKOE NafeHWs JaBneHus

Jlydwee ucnonb3oBaHWe BHyTpeHHero o6bema CIMM
Map npeogoneBaeT MeHbLIEE YUCNO NPENATCTBUM

Cxema nNpsiMOyrofibHOn 06BA3KU
— CHWXeHHOe NajeHue AaBneHuns

Puc. 3 BHyTpeHHAIA cxeMa cenapaTtopoB-naponeperpeBarenei Ha 3-m 6n1oke A3C «dnamaHBUIb»
B cpaBHeHum ¢ A3C ¢ peaktopom N4 / Fig. 3. Internal arrangement of the Flamanville 3 moisture

separator re-heaters compared to N4




NATCTBWUM BHYTPM 060104KM CIIMN no cpaBHEHUIO
C npeablaywen KoHcTpykumen ansa N4 (Puc. 3).
YMeHbleHHOe 3HadeHne PKT B npoekTte dna-
MaHBW/b-3 ObISI0 NOMYYEHO 3a CHET YBEIUYEHHUS
NOBEPXHOCTH TennoobmeHa. O6a NpoBEPEHHbIX
M3MEHEeHUs UMEIOT CyLLLeCTBEHHOE BO3AENCTBUE
Ha BbIXoA4 TypOUHbI, HE cO3[aBast TEXHUYECKUX
PUCKOB.

CoBpeMeHHasi KOHCTPYKLMA

4-nonocHoro Typ6oreHeparopa

KoHuepH Alstom noctaBun gna ®dnamat-
BWUb-3 Typ6oreHepatop GIGATOP MOLHOCTbIO
2000 MBA, KoTopbIv NpeacTaBnseTt co6oi 4-no-
JIIOCHBIM arperart ¢ poTopoM, UMeLWMM BOJO-
poAHOE OXNnaXKaeHue, U CTaTopoM, 06MOTKa KO-
TOPOro MMEeET BOASHOE OXNaXeHHWe (Ha pUCYHKe
4 — dpoTorpadus TypboreHepaTopa, caenaHHas
BO BpeMsl MoHTaxa). GIGATOP umeet yactoty
BpalleHns 1500 060poTOB B MUHYTY, BbIXOAHOE
Hanps>keHne 23 KB 1 KoadPULMEHT MOLLHOCTH
0.9. OCHOBHbIMU TEXHUYECKUMMU XapaKTEPUCTU-
KamMu 1 npeumyliectsaMun TypboreHepaTopa
dnamaHBUNb-3 ABAFIOTCA CneayloLme:

e 1CMNoNb30BaHWe TPy60oNpoBOAOB OXNIaXaa-
IOLLLEN BOABI U3 HEpXKaBeloLLen cTanu ans npsmo-
ro OXJIaXKAeHUs CTepKHen ctatopa. Koppo3unoH-
Hasi CTOMKOCTb HEepXKaBeloLL e CTanun No3BonseT
n3bexaTb 3acopeHuns, KoTopoe HabnojaeTcs B
MeAHbIx TpybonpoBoax oxnaxjaowen Boabl.
ONEeKTPUYECKUI U OXNTaXKaaloWMUIM KOHTYPbI pas-
[eneHbl Ha N1060BbIX YacTax 0OMOTKM, YTO eLle
6onblle ynyylwaeT HaJeXHoCTb. 3a nocnegHve
35 net TexHoNormus oxnaxkaatowmnx TpybonpoBo-
[I0B U3 Hep)aBelolen cTanu, NpeanoxeHHas
KOHUepHOM Alstom, foKa3ana CBOM BbiCOKME
XapPaKTEPUCTUKM M HAZEKHOCTb B IKCNyaTaLuu;

e MpPsSIMOE BOAOPOAHOE OXNaXKAEHNE aKTUB-
HOM YacTW poTopa Mo NPUHLMMY «IPAMOro Mno-
TOKa» NO3BOJIAAET NOAYYUTb MOYTU OAHOPOAHYIO
TemnepaTtypy No BCew AMHE poTopa;

® KCMOSIb30BaHME TPOMHOMO YMIOTHEHUS B
KOHType BOAOPOAHOI0 OXNTaXAEHUS rapaHTMpyeT
04YeHb HM3Koe noTpebneHne BoAOPOAa M BbICO-
KWW NOCTOSIHHbIA YPOBEHb YUCTOTHI BOAOPOAA.
TaKkoe TpPOMHOE YCTPOMCTBO HaAEXKHO Bblaep-
MBaeT HOMWHaNbHOEe AaBfneHue BoJopoaa B
Typ6oreHepaTope 1 cnocobCTBYET 06€CnevYeHuto
Bbicokoro KI/[ Typ6oreHepatopa. 3T1 TEXHMU-
YeCKne 0COBEHHOCTU ye 6biin onpoboBaHbl
npu MogepHusaunm 6onblunx yctapeswnx ASC
C NoMoubto TexHonorum Alstom;

e KpenaeHne nob6oBbIX YacTen O0OMOTKHK
cTatopa MMeeT YHUKaNbHYI0 KOHCTPYKLMIO, HTO
COKpalLaeT nepeyeHb paboT Mo TEXHUHECKOMY
06CNYXMBaAHUIO M CNOCOBCTBYET MOBLILEHUIO
3KcnayaTauMoHHOM rOTOBHOCTU TYpOUHbI. [en-
CTBUTENbHO, 3Ty KOHCTPYKLMIO MOXHO NPOBEPUTD
1, B KOHEYHOM cyeTe, MOATAHYTb KPenaeHus npu
NpoBeAeHUM MNIaHOBbIX PEMOHTHbIX paboT, obner-
yasi TEXHMYEeCKoe 06CNyBaHWe 1 yBenMynBas
CPOK CNy»6bl 06MOTKH;

® UCNO/SIb30BaHMUE CUCTEMbI BO3OYKAEHUS
6e3 WeTOoK ynpoLLaeT TeEXHUYecKoe 06CnyKuBa-
HUWe (He TpebyeTcs 3amMeHa WETOK); 6naroaaps
CBOEN KOMMNAaKTHOCTH CUCTEMA NO3BOJIUIIA YMEHb-
LWUKWTb ANUHY TYPOUHHOrO 3ana.

MHOrvx n3 BblLLEYNOMSAHYTbIX TEXHUYECKUX
ocobeHHOoCTen TypboreHepaTopa Ha 3-M 6noKe
A3C «dnamaHBUNb» He GbINO B OPUrMHANbHOWM
KOHCTpYKUuK Typb6oreHepatopoB Ha ASC ¢ N4
(Hanpumep, He6OMbLLOE YBENNYEHME AnamMeTpa
W O/IMHBI @aKTUBHbIX YacTer, obecneymBaloLmx
BbIXOAHOE HanpsieHne 23 KB BmecTo 20 KB Ha
peakTope N4 ans nonydyeHus mouwHoctu 2000
MBA, ncnonb3oBaHKe TPyb6onpoBOAOB OX/1a-
[laloLen BOAbl U3 HEPXKaBEIOLLEeN CTanw, yBesnu-
YyeHue AaBneHus H, 1 UCnonb3oBaHus TPOWHOTO
YNNOTHEHWS AN BOAOPOAHOr0 KOHTypa). Takne

U3HEHHbIN LMK ASC

Puc. 4. YcTaHOBKa poTtopa reHepaTopa B cTaTop B NoMeLleHUM MaLLMHHOIO 3asa Ha 3-M 3Hepro6JioKke
A3C «PnamaHBuib» (poto EDF) / Fig. 4. Generator rotor introduced into the stator at Flamanville 3

site (photo by courtesy of EDF)

KOHCTPYKTUBHbIE YNYULIEHHWS yKe AoKa3anu cebs
B paboTte npu moaepHu3aummn ctapbix ASC 1 B
APYrUX NPaKTUYECKUX MPUMEHEHUSIX U1 aTOMHOWM
oTpacnun. OHM 6yayT cNOCO6CTBOBATb CHUXEHMIO
3KCNyaTauMOHHbIX 3aTpaT U PacxofoB Mo Tex-
HUYECKOMY OBCNYXMUBaAHUIO Ha 3-M 3HEpPro6ioxke
A3C «PnamaHBUNb».

®dnamaHBUNb-3: KOHCTPYKTUBHbIE
yNny4leHUs ApYyroro oGopyaoBaHusa
M CUCTEM MALUMHHOro 3ana

KoHpeHcaTHbIe HacoCbl BbICOKOH

npou3BOANUTENIbHOCTH

Ha 3-m 6noke ASC «dnamaHBUb» YCTAHOB-
NIeHbl TPU KOHAEeHcaTHbIX Hacoca no 50% npous-
BOAWUTENLHOCTU (ABa paboynx, OAvH Pe3EePBHbIN),
KOTOpPbIE TaKXe NoCTaBuA KoHLEpPH Alstom. 3aecb
MCMNONb3YIOTCA MHOroCTyneH4yaTble pOTOpHbIE
Hacochl ¢ anddy30poM BEPTUKANbHOIO TUNa,
yCTaHOBJIEHHbIE BO BcacbiBatowen Kamepe. Ux
KOHCTPYKLMS OT/IMYAETCS BbICOKOW HALEXHOCTbIO
M XOPOLLO 3apeKomeHAoBana cebs Ha Apyrux
A3C 3a 6onee 4yeM 25 neT ¢ MUHUMaNbHbIM TEX-
HUYECKUM 06CyKMBaHMEM. B KOHCTPYKLUMM UC-
NoNb3YIOTCS KPbIbYaTKM ABOMHOM0 BCacbiBaHUS,
NO3BOMMBILME YMEHbLUUTb AJIMHY Hacoca U Ao-
6UTbCH BbICOKOW NPON3BOAMTENbHOCTU. Kamepa
yCTaHOBJIEHa B GETOHHOM KONO/LIE HUKE YPOBHS
KOHJeHcaTopa, M3 KOTOPOro KoHAeHcaT OTBO-
OWTCS Noj AaBieHneM B KOHAeHcaTtope. [1Bon-
HOe BcacblBaHWE NPOUCXOWT B CaMOM HUXKHEN
yacTu Hacoca, 4Tobbl OH paboTan Npu caMom
NydleM nokasaTene BbICOTbl CTO/16a XKUAKOCTH
Ha BcachblBalolLeW CTOPOHe Hacoca. KoHCTpyKuuma
BCacbIBaloLWEro paboyero Kosieca NpoeKTUpoBa-
nacb 1 NpoBepsiach C TaKMM pacvyeToM, YToObI
NoNy4YuTb CaMyto HU3KYtO TPeBYIoLLYtOCS BbICOTY
cTton6a }MAKOCTU BO BCeX paboymnx TOYKax, B
TO BPEMS KaK CTyneHu AaBneHus 6biau pacno-
NOXEHbl KaK MOXXHO GIMXKE K BbINMYCKHOM YacTu
HaCOCOB. dneKTpoaBurate/lb OCHalLEH CBOUM
BasiOM C BKNafbllamMun NOANSATHUKA, PaCMONOXKEH
Ha OTAeNbHON pame Ansl YCTPaHEHUS BO3MOXK-
HbIX B3aMMOAEWNCTBMI C HACOCOM M CHUXKEHMS
[0 MMHMMYyMa BU6paumin. KoHuepH Alstom yxe
noctaBun 6onee 200 TaKMX KOHAEHCATHbIX Ha-
cocoB gns ASC Bo BceM MUpe.

[naBHOE OTINYMNE MEXIY KOHAEHCATHLIMU Ha-
cocaMu Ha AQC ¢ peaktopom N4 1 Ha 3-m 6/10Ke
A3C «dnamaHBU/Ib» COCTOUT B TOM, YTO YacToTa
BpauweHusa yeennyunacb ¢ 1000 o6opoToB B
MUHYTY 0 1500 060p0OTOB B MUHYTY, MpHU 3TOM

pasmep HacoCOB W ABUraTenen, UCnonb3yeMbix
Ha PnamaHBWNb-3, ymeHbwwucs. Mapasavye-
CKMe NOTOKM B Hacocax Oblsin yny4ylleHbl 3a cHeT
MCNoJSIb30BaHUA NporpammMHoro o6ecneyexnsa 3D
CFD, a nony4yeHHble pe3ynbTaTbl MPOBEPEHbLI B
X0/€ UCMbITAaHUK, BbIMOHEHHbIX HA MacLUTabHOM
Mozenun. BbICOKMIM ypoBEHb NPOM3BOANTENIbHOCTH
3TUX HACOCOB NO3BONSET YBENNYMBATb MOSIE3HYIO
MOLLHOCTb, AOCTYMHYIO ANS Nepeaayn notpedurte-
NSIM Yepes CETb BbICOKOI0 HaNpsi*KeHus.

Bonee npon3BoaUTENIbHasi KOHCTPYKUUS
HarpeBaTe/ibHOM YCTaHOBKH
nuTaresibHOM BO/bl

Ecnu cpaBHuBaTh C opraHu3aLumen MalmHHO-
ro 3ana Ha A3C c N4, BanoBas BbIX0gHas MOLL-
HOCTb, MNOJlyYEHHANA Ha KlleMMax reHepaTopa Ha
dnamaHBuUNb-3, TaKKe NoBbicUIachk 6narogaps
601ee NPON3BOANUTENIbHON KOHCTPYKLIMK Harpe-
BaTe/IbHOM YCTAHOBKM MUTATENIbHOM BOAbI.

KOHCTPYKLMA HarpeBaTe/ibHOW YCTaHOBKM
nuTaTenbHon Boabl Ha 3-m 610Kke ASC «dna-
MaHBM/b» 6Gblna MOAEPHU3NPOBaAHa Mo cpaB-
HEHWIo ¢ Npeablaywnm nokoneHnem ana N4 3a
CYeT elle OAHOW CTyNeHW nogorpeBartens nu-
TatenbHOW BOAbl. B Lenom Ha dnamaHBWUIb-3
HarpeBaTte/ibHas yCTaHOBKa COCTOUT U3 CEMMU
CTyNeHen NUTaTeNbHOM BO/bI, YCTAHOBEHHbIX
nocnefoBaTesibHO, YTO CEroAHs COOTBETCTBYET
AydlWMM MeToamMkam. ns nogo6HOro nosHoro
NoBbILEHUS TEMNepPaTypbl B HarpeBaTeNbHOM
yCTaHOBKE NuTaTeIbHOM BOAb! AOMNO/IHUTENbHAsA
cefbmasl CTyneHb NO3BONSET YMEHbLIUTb «Bbl-
COTy» liara Harpesa, NMPOM3BOANMOr0 Kaxaon
CTyNeHbIo, U CBSA3aHHble HEO6paTUMbIE MOTEPH,
4YTO OKa3blBaET NPSMOE NO3UTUBHOE BAUSHUE Ha
o6wmn unkn Tennosoro K.

Mo cpaBHeHUIO ¢ N4 KOHCTPYKLIMS 06004KH,
Tpy6onposoaos HA v HarpesaTenen nuTatebHOM
BoAbl B, o6ecneynBaeT 60nee HU3KYIo pa3HoCTb
KOHEYHbIX Temneparyp, 4To o6ecneymBaerT ynyy-
LUEHWE XapaKTEPUCTUK LUKNa.

[ononHutenbHo, nocne pereHepauuoHHOro
nojgorpesa KoHAeHcaTa B nogorpesatene H Ha
3-m 610Kke ASC «dnamaHBUI» OCHOBHOW KOHAEH-
caT nojaeTcs Ha Tpu HarpeBaTensa nuTaTenbHOM
BoAbl HJ. Takasi cxeMa nepexkayku UMeeT rnoso-
UTENbHOE BO34ENCTBME HE TOSIbKO Ha BaslOBYIO
BbIXOAHYIO MOLLHOCTb, HO M Ha NMONE3HYI0 BbIXOA-
Hyto mowHocTb ASC. [ins cpaBHeHus, Ha ASC ¢ N4
TONbKO HarpeBaTenb nuTaTenbHow Boabl HA NG 2
060pyaoBaH TaKMM HacocoM oT6opa KOHAEeHcaTa.
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MWU3HEHHbIA LMK ASC

Cucrema UUPKy/sIUHOHHON BOAbI

YnyJleHne BanoBOro 3NEeKTPUYECKOrO BbIXO-
[la Ha KneMMax reHepaTopa He 6blf0 eAMHCTBEH-
HbIM HOBOBBEAEHWEeM co cTopoHbl EDF n Alstom
B NpoekTe 3-ro 6noka A3C «dnamaHBUb». Bbinn
TaKKe NPeanpPUHATbI YCUNWS AN MaKCUMalibHOro
yBEMYEHUS NOSIE3HOM BbIXOAHOM MOLLHOCTH 3a
CYET UCMONb30BaHUSA CXeMbl C HU3KUM NoTpe-
61eHneM B HaCOCHOM CTaHLMKW MOPCKOM BOAbI,
Ha KOTOPOW YyCTaHOB/EHbI ABa HAacoca LMPKys-
LMOHHOM BOAbl N0 50% Npon3BOAUTENLHOCTH
B GETOHHbIX CMMpanbHbiXx Kamepax. B aTom oT-
HoweHuM NpoeKT PnamaHBUIb-3 BKIKOYaET ABa
HaCOCHbIX arperara /19 OXJlaXAeH1st OCHOBHOIMO
610Ka, Kaxabli U3 KOTOPbIX NOJAET HA KOHAEH-
catop 6onee 30 TOHH MOPCKOW BOAbI B CEKYHAY.

3T Hacocbl Alstom KOHCTPYKTMBHO BbINOS-
HeHbl B 6ETOHHbIX CNMpPanbHbIX Kamepax (Puc. 5).
B HMX coyeTaeTca HM3Kas CKOPOCTb C BbICOKOM
rMapaBAMYECKOM NPON3BOAUTENLHOCTbLIO. Hacochl
C GETOHHBIMU CMMpPanbHLIMKU Kamepamu UMeloT
MHOECTBO NPEUMYLLECTB nepes 06bI4HbIMM LieNb-
HOMeTaIM4eCKMMU Hacocamu, B TOM Yucie 6onee
NPOAOMIKMUTENBHBIA CPOK CMYKObI, MOBbILEHHYO
YCTOMYMBOCTb K KOPPO3WU, CHUMKEHHBIN LWYM U BU-
6pauuto Hapsay ¢ MUHUMasbHbIMU TPEGOBAHMAMM
no o6cnymnBaHuto. Koxkyx Hacoca (cnupasnbHas
Kamepa) 1 BcacbiBatoLWwui Tpy6onpoBoa N3rotos-
NeHbl U3 CTaHAAPTHOrO eneldo6eToHa, UMetoT
OYeHb HaJEeXHYI0 KOHCTPYKLIMIO K BO3AENCTBUIO
KOPPO31K 1 abpas3nBHOMY M3HALLMBAHWIO, XapakK-
TEPU3YIOTCS XOPOLLEN PEMOHTONPUIOAHOCTbIO, KO-
Topas JOCTUraeTcs 3a CHET NPUMEHEHUS NPOCTOW
KOHCTPYKLIMM C BEPTUKAJIbHBIM BbITaCKUBaAHUEM
Bana. [Mogo6Hasa KOHCTPYKLIMS NO3BOJISET NIEMKO
CHMMAaTb AN NPOBEAEHNS TEXHUYECKOro 06Cny-
KMBaHUS TaKMe KPUTUYECKME y3Mbl, KaK Ban 1
paboyee Koneco. 3a cHET HU3KOW CKOPOCTH Bpa-
LEeHUs NoTepu JaBNEHUS yMEHbLUIAIoTCs, @ Macca
6ETOHHOM KOHCTPYKLIMM 06ecrneynBaeT HacocChl
OT/IMYHBIMU MHEPLIMOHHBIMU XapaKTEPUCTUKAMM.
Bce atn paKTopbl 06ecrneynBatoT BbICOKYIO NMpo-
M3BOAMTENBHOCTb, KOTOPasi COXPaHSETCS Ha BECb
CPOK Cny*6bl Hacoca.

CnupanbHas Kamepa 1 BcacblBatoLuii Tpy6o-
npoBoJ, BxoAsLiMe B 060pyaoBaHne HaCOCHOM
CTaHUMKN, OCOBEHHO YCTOMYMBbLI K KOPPO3UU U
abpa3nBHOMY U3HALLMBAHWIO; U AaXKe K BO3AeN-
CTBMIO MOPCKOW BOJibl, KaK Ha nepBom 610Kke ASC
«dnamaHBWb»; 31€Cb CHUXEHa OMacHOCTbL o6pa-
CTaHWsl MOBEPXHOCTEW paKylKkamMu. MeTannunye-
CKMe YaCT MUHUManbHO NogBepralTcs Bo3aen-
CTBMIO BO/bI, YTO NO3BONSET U36exaTb Npobnem
C Koppo3uew. Mo coobpaxkeHnsam 6e30nacHoOCTH,
BCE 3/IEKTPUYECKME YaCTH PACMNONOXKEHbI Bbllle
YPOBHS HaubobLero NpuInBea.

Bonee BbiCOKas o6ulan NPOU3BOAUTEb-
HOCTb nNpu cpaBHeHuu N4 v ®namanBunn-3
TexHU4YeCcKMe XxapaKTEPUCTUKK, OMUCaHHbIE
BbllLE, CNOCOBCTBYIOT YBENUYEHUIO YPOBHS Bbl-
XOAHOW MOLLHOCTH, NPON3BEAEHHON Ha 3-M 6/10Ke
A3C «dnamaHBWNb». B 4ONONHEHME K UBMEHEHM-
SIM, ONMUCaHHbIM Bbllle, KOHCTPYKLMS peaKkTopa
EPR o6ecneunBaeT 60/bliMA TENIOBOW BbIXO
no cpaBHeHUIO ¢ peakTopom N4, n HavanbHbIN
nap nocTtynaeTt B TypObuHy C JaBNEHWEM Ha He-
CKOJIbKO 6ap Bblwe. Bce BMecTe N03BOJIUT yBE-
JIMYUTb BaNoBYIO BbIXOAHYID MOLLHOCTb Ha 3-M
3Hepro6noke 6onee 4eM Ha 10% (NpMHMMas BO
BHMMaHWe He06X0AMMbIE MONPaBKK, CBA3aHHbIE
C MOLLLHOCTbO HACOCOB NUTaTENIbHOM BOAbI), U 3Ta
BbIr0[a NPMMEPHO YpaBHOBELLIMBAETCA Mexay
KOHCTPYKTUBHbIMM YNYYLIEHUSIMU CAMOro peak-
TOpa U MaWWHHOro 3ana. NoBbllWeHWEe NPOMU3-
BOAMTENbHOCTM MaLUMHHOMO 3ana 06yCcnoBNEHO,
rnaBHbIM 06pPa30M, XOPOLO aganTUPOBaHHOM
nnowaabto Bbixnona ¢ UHZ Typ6uHbI, 419 KOTOpO-
ro ucnosb3ytoTcs 6oee 6naronpUATHbLIE YCI0BHS
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Puc. 5. MoHTa)X 6eTOHHOM cnupanbHOW KaMepbl
Ha 3-m 6n10ke AIC «dnamaHBUI»b. CNpaBa
BHU3Y: BaJl Hacoca u pa6oyee Koneco /

Fig. 5. Flamanville 3 concrete volute
installation. Bottom right corner: pump shaft
and impeller

oxflaxaeHus 3a cyeT pasMelleHusa 3-ro 6/10Ka
A3C «dnamaHBUNb» Ha MOPCKOM Mo6Gepexbe.
OcTanbHast YacTb NOBbILWEHWS NPOM3BOAUTENBHO-
CTV MaLIMHHOrO 3ana o6ecnevnBaeTcs, rMaBHbIM
06pa3oMm, BbICOKUMU XxapakTepuctukamu CINIM n
HarpeBaTeNbHON YCTaHOBKWU NUTATENbHOM BOAbI.

[okasaHHana 6eccrnopHas Hafle}XHOCTb
ARABELLE™

[.OoNONHUTENBHO K YBETMYEHWUIO MOLLHOCTHU B
MeraBaTTax, OCHOBHbI€ Y3/ibl MalMHHOIO 3ana
Ha 3-M 610Ke ASC «dnamMaHBUb» TAKKE AOSMHHbI
ObITb COBEPLWEHHO HaAEKHbIMU, 4TOObLI Nony-
YUTb MaAKCUMasbHOE KOMMYECTBO MeraBaTT-4a-
COB, KOTOpblE MOTyT MPOM3BOAUTLCS aTOMHOM
3NeKTPOCTaHLUMEN.

beccnopHasa HagexHoCTb, paBHas 99.96%,
6blla OTMEeYeHa 3a nocnepHee aecaATuneTve
B OTHOLUEHMM BCEX 4YETbIpEX TypbuH Arabelle,
pa6oTatolmnx Bo PpaHumnm ¢ KoHua 90-x rogos
npoLunoro Bexka. Bce BMecTe aTu YyeTbipe napo-
Bble TYPOMHbI, KOTOPbIMU yNpaBAseT KOMNaHUs
Electricité de France (EDF), Ha ASCB o 1,2 n
CuBo 1, 2 K HacToslLeMy BpemMeHu HapaboTtanu
6onee 350.000 yacoB. Ha cerogHAWHWN aeHb
OHM OCTalTCH CaMblMU MOLLHBLIMX NMAapPOBbIMU
Typ6MHaMK B MUPE, HaxoAAaWMMUCS B IKCNy-
atauuu. 3a nocnegHue 12 net (BKkaoyasa 2000-
2011 rr.) cpeaHnin KoapodULMEHT aBapuUMHOro
npoctosi (FOR) coctaBun He 6onee 0.04% (Pwuc.
6). 3TO 3KBMBANIEHTHO, B CPeJHEM, BCErO TpeM
YyacaM He3annaHWpPOBaHHOIO OTKIIOYEHUS ANEK-
TpuyecTBa Ha oaHy Typ6uHy Arabelle B roa, 4To,
TaKkMM 06pa30M, 3Ha4YUTENbHO NOMOraeT CoOKpa-

Puc. 6. KoadduumneHT aBapuitHoro npocros
YyeTbipex napoBbixX TYyp6uH ARABELLE™, KoTo-
pbiMu ynpasnsier kKomnauus EDF, B cpaBHeHUMn
€ o6WKUM Yncnom TypouH A3C Bo dpaHumnu u
cpeaHuM 3HavyeHuem B CLUA (aaHHbie NERC-
GADS) / Fig.6. Forced outage rate of the four
ARABELLE™ steam turbines operated by EDF
compared with overall French fleet and U.S.
average (NERC-GADS data)

TUTb CTOMMOCTb 3/1EKTPUYECTBA. [leNCTBUTENbHO,
370 Ha 5 YacoB He3annaHUMPOBAHHOIO OTKIIO-
YEeHMS 3NEKTPUYECTBA MEHbLUE MO CPaBHEHUIO
¢ apyrumu A3C Bo ®PpaHuuu (BCero B cTpaHe
HacuuTbiBaeTcs 58 mapoBbix Typ6uH ana A3C,
BCe OHW nocTtasneHbl Alstom). 3TOT Nnokasatenb
cpenHero KoadduumeHTa aBapuMHOro NpocTos
TaKXe B WeCTb pa3 nyylle No CPaBHEHMIO CO cpes-
H1M nokasaTenem B CLLA 1 co cpaBHUTENbHbLIMU
oueHkamu (benchmark) B CLUA. 310 16 4acoB ao-
NOMHUTENIbHOIO NPOU3BOACTBA 3/IEKTPOIHEPT NN
B rof Ha oaHy Typ6uHy Arabelle Bo ®paHuuu, 4yto
o6ecneynBaeT JOMNOMHUTENbHbIA JOX0A onepa-
Topa B pa3Mmepe He MeHee 1 MJIH eBpO B roj ¢
0/JIHOro 3HeprobnokKa.

Typounsl ARABELLE™ B Poccuu

B HacTosiLee Bpemsi BO MHOTMX CTpaHax M1pa
B 3KCMIyaTauumn Haxoasates 136 napoBbix TYypOUH
ons ASC, 6narogapst 4eMy KOHLEpH Alstom 3aHu-
MaeT NepBoe MECTO B 3TOM cermeHTe pbiHKa: 30%
aTOMHbIX 3/IEKTPOCTaHLUMM, HAXOAALMXCS CErOaHS
B 3KCM/lyaTauum no BceMy M1pY, OCHalLEeHbl Napo-
TypOoreHepaTopoMm, KOTOPbIV OblN1 CNPOEKTUPOBaH
Alstom. B uenom texHonorns ARABELLE™ oLieHu-
BaeTCA KaK JlyyLlasi TEXHONOr1s NapoBOM TYPOUHbI
reHepatopa ana 6onbwmx ASC. Penytauus 1 nepe-
[10Bble TEXHOIOrMYEeCKMe 0COBEHHOCTM MapoBbIX
Typ6MH U reHepaTopoB Alstom ABMUAUCL OCHOBHbIMK
npuinHamu ana npuHatns POCATOMOM pelierust
06 1Mcnonb3oBaHMKM Ha HOBbIX ADC ¢ nepenoBbIMU
peaktopamu BB3AP TexHonorum Alstom.

B 2007 rogy OAO «ATOM3HepromMall» U KOH-
uepH «Alstom» yypeamnu coBMECTHOe Npeanpu-
aTue «AnbcTom-ATomaHepromall» (AASM), koTopoe
6yfeT NOCTaBNATb MaLLUMHHbIE 3a/bl 4151 PEAKTOPOB
BB3P Pocatoma. TexHONOorns TUXOXoaHoM TypOuHbI
ARABELLE™ 6bina nepegara AAOM. [lpyroi 0CHOB-
HOM NpoayKumew, npegnaraemon AASM, ssnstoTcs
cenapaTopbl-naponeperpesaTeny, KOH4eHcaTopsbl
W nogorpesartenu nutatenbHon Boabl. Cl AASM
nnaHupyeT HanaguTb B Poccum noctaBky o60py-
[OBaHUS ang MawuHHoro 3ana. C aton uenbto,
AAOM BbI6pan BonrogoHcK B Ka4yecTse MecTa 4/isl
M3roToBNEHUS NapoBbIX Typ6uH Arabelle B Poccum.

MpoekT bantuickon ASC ¢ aAByMSi 3HeEpro-
6nokamu BBAP-1200, KoTopas cenyac CTpouTes
B KanuHuHrpage — nepBbli KPYNHbIA KOHTPAKT,
BblMrpaHHbIn AASM. B aTOM NpoeKTe HanayT pea-
NIN3aLMI0 MHOTME TEXHUYECKWE MHHOBAaLMK, Npes-
CTaBNeHHbIe B HAaCTosILLeN cTaTbe. B aTomM npoekTe
AASM CcMOXET NPoAEeMOHCTPUPOBaThL BCe MNoo-
UTENbHbIE CTOPOHbI ATUX TEXHUYECKMX PeLIEeHUN,
COOTBETCTBYIOLLMX BCEM Tpe6GOBaHMAM MO 3aluTe
OKpY)KaloLLen cpeabl, ycTaHOBNEHHbIM B Poccuu.

3aknouyeHue

HasHavyeHune malwmHHoro 3ana ASC coctout
B Npeobpa3oBaHUM 6ONbLIOrO Konnyectea Te-
NA0BOW 3HEPr1K, KOTOpas COAEPIKMUTCA B nape,
NnocTaBNSIEMOM PEAKTOPOM, B 3N1EKTPUYECTBO C
MaKCHManbHO BO3MOXHOW NPOU3BOAUTENLHO-
CTblO U HaAEXHOCTbI0. Bbnarogaps HenpepbIBHbIM
KOHCTPYKTUBHbIM YNTy4LUEHUAM OCHOBHbIX Y3/10B
M MX BCECTOPOHHE NPOAYMaHHOM MHTErpauuun B
ONTUMWU3UPOBAHHbLIA MALUMHHBIA 3a/, KOHLEep-
Hy Alstom yaanocbk caenatb Ha 3-M 6510Kke ASC
«PnamaHBWIb» 3aMETHbIN LUar Bnepes no cpas-
HEHUIO C NpeabIAYLLMMU TEXHONOMMYECKMMU pe-
weHusMK. Bce BHMMaHWe B paboTe MalMHHOIO
3ana Tenepb NepeHeceHo ¢ MPOEKTUPOBaHUSA U
N3roTOB/IEHNSI KOHCTPYKLUMI Ha CTPOUTENLCTBO,
B KOTOpoM Alstom yyacTByeT Ha CTPOUTENIbHOM
nnowagKe BMeCTe CO CBOMM 3aKa34MKOM, KOM-
naHuen EDF, 4To6bl NpoeKT 3-ro aHeproboka
A3C «dnamaHBWIb» JOCTUT BbICOKOrO YPOBHS
KauyecTBa. B Poccuun npogonmkaetcs paboyee npo-
eKTupoBaHue bantuickom AQC, KoTopasi Moay4uT
caMble Nyylwme NpUMeHsieMble TEXHOIOTUMN.




3AKPLITOE AKLUMOHEPHOE OBLWECTBO
NPOEKTHO-U3bICKATEIbCKMAN UHCTUTYT

{ OPTCTPOUMPOEKT

3A0 «OPTCTPOMNPOEKT>»

115162, Poccus, r. MockBa,
yn. JliocuHoBCKas, A. 70, cTp. 1
Ten.: (495) 663-91-42

UHcTUTYT pacnonaraer cneyuanusu-
pOBaHHbIM OTAEeNIoOM 06c/ieOBaHuUsA
U UCNbITAHUA CTPOUTEJIbHbIX KOH-
CTPYKLUMUH, pabéoTalowmumM B TECHOM
COTPyAHUYECTBE C UCNbITaTe/ibHOM
naéopartopuein, NPOEKTHO-KOHCTPYK-
TOPCKUM OTAEJIOM U NPEeANPUATUAMM,
3aHMMAaLWMUMUCHA UHXKEHEepPHOo-reo-
JIOTUMEeCKUMM U3bICKAHUSIMMU.

CneuunanuctaMmn MHCTUTYTa BbIMONHANUCH
paboTbl N0 06CNef0BaHNUI0 CTPOUTENbHbIX KOH-
CTPYKLMI KPYMHEWLWNX IHEPreTUHECKUX 06b-
€KTOB, B 4ucne Kotopbix: O6HUHCKasa A3C,
Nlennnrpaackas ASC, UrHanuHckaa ASC (JTut-
Ba, B nepuoj ctpoutennctsa), banakosckas
A3C, YepHobbinbckaa A3C (nocne aBapuu),
BonrogoHckas A3C (B0O306HOBNEHUE CTPOU-
TenbctBa), Konbckaa A3C, MaHrblWAaKCK1i
3Heprokomo6umHar (r. LleB4yeHKo), KannHuHcKasn
A3C. NMomumo aToro, Hapsay ¢ o6¢cnegoBaHnem
CTPOUTENbHbBIX KOHCTPYKLMIA CaMblX pa3HOO-
6pasHbIX 34aHWN U COOPYKEHWUN NPeanpPUATUI
MuHcpeamalla-MuHaToma-PocaToMa BbIMNos-
HANUCb 06CNea0BaHNS 34aHUM U COOPYKEHNUN
peaKkTopoB Hay4YHO-UCCNea0BaTENbCKUX UHCTH-

TyT0B: PHLL «KypyaToBCKMI MHCTUTYT», MDY,
T3P, HUTKU (r. CocHoBbIN Bop), dunuana
HUKWU3T (r. 3apeyHbin).

Pa6oTbl BbINONHAKTCA MO cneyuanbHOM
nporpaMMe KOMMIEKCHOro o6cnengoBaHus,
pa3pa6oTaHHoi 3A0 «OPTCTPOMMPOEKT» Ha
ocHoBe «TpeboBaHWM K 06OCHOBAHUIO BO3-
MOXHOCTU NPOASIEHUS Ha3HAYEHHOro CpoKa
3KkcnayaTaunum o6bEKTOB MCMNONb30BaHUS
aToMHOM aHeprun» (HMN-024-2000); «Tunoson
WMHCTPYKLMM NO 3KCMayaTalumMmM Npon3BOACTBEH-
HbIX 34aHUN U COOPYKEHUN aTOMHbIX CTaHLUM»
(PA-30-0007-93), <MeToANKHM OLLEHKM COCTOS-
HUSA 1 OCTAaTOYHOTrO pecypca ene306eTOoHHbIX
KOHCTPYKLUMi AQC, BaxHbIX N5t 6€30nacHOCTU»
(P4 30 0447-03) 1 HOpMATHUBHbIX JOKYMEHTOB
PoccTtposi. OTnen o6¢cneaoBaHMs CTPOUTENb-
HbIX KOHCTPYKUMIM pacnonaraeT ONbITHbIMU
crneunanMctaMu, COBPEMEHHLIM 060pyao-
BaHWEM, HOBEWLWMUMU BbIYUCAUTENBHBIMU U
nporpaMMHbIMKU CPeACTBaMU, UMEET TECHbIE
CBSI3M C y4EHbIMU U CcrieyManucTtaMmn BeayLmx
NMPOEKTHbIX W Hay4YHO-MUCCNEen0oBaTENbCKUX WH-
cTUTYyTOB POCcuu.

ORGSTROYPROEKT CJSC

Build 1, 70, Ljusinovskaya st.,
Moscow, Russia, 115162
Phone: (495) 663-91-42

The Institute incorporates a specialized build-
ing structures survey and testing division that
closely cooperates with the testing laboratory,
the design division and enterprises engaged
in geological engineering survey. Specialists of
the Institute have performed survey of building
structures of the largest power facilities.

The works are performed within a special
program of comprehensive survey developed
by ORGSTROYPROEKT in conformity normative
documents of Russian Agency for Civil and In-
dustrial Engineering.

The building structures survey division
is staffed with experienced specialists and
equipped with modern machinery, state-of-the-
art computing facilities and software, has close
ties with scientists and specialists of the lead-
ing design and research institutes of Russia.

YBaxaemble YUTaTE/NIM — PYKOBOAUTENIN U CNELMaNUCTbI npennpmrrui'l aTOMHOM oTpacnum!

HKypHan «<ATOMHBIN NPOEKT» — 3TO HAAEXHOoe CBA3YKLEe 3BEHO MEXAY CreLunannMcTtamm KpynHenwen B cTpaHe
UHXUHUPUHIOBOM KoMNaHM HUAIIM-AC3, Ha KOTOPYIO BO3/10XKEHa BCA OTBETCTBEHHOCTb 3@ KOMIMJIEKTALMIO, CTPOUTESTb-
CTBO, NYCKOHaNaao4Hble paboThl M caady «nof Ktoy» 0qHOBPEMEHHO 60s1ee YeM Ha 20 06bEKTax aTOMHON SHEPrEeTUKHM
B Halllen cTpaHe 1 3a pybexom, 1 NPpoM3BOAUTENSIMM M NOCTaBLIMKamMK o6opyaoBaHus and ASC. Mbl paabl, 4TO Halle
n3aaHne yCrewHo BbINOAHAET 3Ty GYHKLUMIO: XKypHan «ATOMHbIV MPOEKT» NOoAy4atoT NPOEKTUPOBLLMKN KPyMNHeWLwen B
cTpaHe HuXKeropoackom NHXUHUPUHIOBOW KOMMaHUKN «<ATOM3HEPronpoeKT», CNeLManncTbl MHKUHUPUHIOBbLIX KOMMNa-

HUM MockBbl U CaHKT-lNeTepbypra.

lMpaKTMKa NnoKasana, YTo He MeHbLLee 3Ha4YeHne UMeeT U apyras GyHKLMA KypHana — tHGopMUpoBaTL camu npes-
NPUATHSA OTPacC/IM O HOBbIX padpaboTKax Apyr Apyra, 6biTb AN HUX MHCTPYMEHTOM MOUCKa NOTEeHLMaNbHbIX 3aKa34MKOB
1 AenoBbix NapTHepoB. C 3TOM LieNblo Mbl paccbliaeM 3Ha4YMTENbHYIO YacTb Tpaxa (40 1000 3K3. KaxAoro BbinycKa)
Ha BCe 3Ha4yMMble OTeYeCTBEHHbIE NPEeAnpPUATUS aTOMHOM OTpac/in (CMUCOK 0653aTeNbHON Paccbliku Ony6/IMKOBaH
Ha HaweM cante www.kuriermedia.ru B pasaene «*KypHan «<ATOMHbIN NPOEKT»), a TAKKe y4aCTBYEM B BaXKHEMLLUMX OT-
pacneBbix popyMax, CEMUHapax U KOHbOEPEHLMUSX.
AneepcudunKaumna Nnponus3BoacTBa CTaHOBUTCH OLHOM U3 BarKHEWLWKUX 3ajay ANF MHOMMX Npeanpusdtuii aTOMHOM
oTpacnu. YuuTbiBas NnoxenaHnsa napTHeEPOB, peaaKkums KypHana «ATOMHbIA NPOEKT» CyLeCTBEHHO pacluMpuia coctTas
yuTaTENbCKON ayauTOPUKN, BKIIKOYMB B HEE MPEANPUATUS MHOTUX CMEXHbIX C aTOMHOW 3HEPreTMKon oTpacnen. 31o
nomoraer HalWuM peKnamMmogartefiaM NpeacTaBuTb CBOU BO3MOXHOCTU Ha CMEXHbIX PbIHKaX: TPAAULMOHHOM 3HEPTreTUKM,
MaLMHOCTPOEHUS, CTAHKOCTPOEHUS U APYIUX.
Cnepyouni BbINYCK XypHana BbineT B cBeT B utoHe 2015 r. n 6yaeT nocssueH 70-neTuio aTOMHOM oTpacan Poccuu.
Mpurnawaem Bac K cotpyaHuyecTBy! B KaHyH 106UNENHON AaTbl pacCKaXuTe HacTosAWMM U 6yaywmMm napTHepam o
CBOWX JOCTUXKEHMSAX, 06 yHacTun B 6a30BbIx NPOeKTax PocatoMa, Nojenmtechb NepCcneKkTUBHLIMU NaHamK, Npeanoxure
COTPYyAHWYECTBO. Mbl yBEPEHDBI B TOM, 4YTO Balle 6yayuiee 6yaeT ycnelwHbim!
Hoem Balm matepuansl Ha CTpaHULax XypHana «ATOMHbIM NPOEKT». Mbl coeguHAeM NyyLmx ¢ ny4wnmm!
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ANNGABUTHBIN YKASATESTb / INDEX

Mpepanpuatue Topop CTtp.
ANbCTOM dpaHuus 67
AnbcToM AToMaHepromall, 000 MNMoponbcK, MocKoBcKast 06:1. 44
AtomTexHoTect, AHO MockBa 66
BenanektpomoHTax, OAO MuHck, Pecny6nunka benapycb 25
'EA Mawunmnake, 000 MockBa 47
mapolpomCrpon, 000 MockBa 1
IpogHonpomcTpon, OAO [poaHo, Pecny6nvka benapycb 24
MHCTUTYT peaKTopHbIX maTepuanos, AO 3apeuyHbin, CBEPAIOBCKas 06/. 35
K4, 000 Mocksa 63
Mop0o30BCKUIM xuMmnieckui 3asog, AO CaHKrt-Metepbypr 48
MocKoBcCKas BbiCLUas WKONa MHXUHUPUHTA MockBa 56
HWA3M, AO HuxHui HoBropos 12
HWA3IM, AO, MOCKOBCKUI dunuan MockBa 18
HWUMOM, OAO [3epKUHCK, Huxkeropoackas o6n. 54
OPICTPOMMPOEKT, 3A0 MockBa 71
CmoneHckas ASC [ecHoropck, CmoneHcKas 0611. 36
TennoobmeHHuK, NMKO OAO HwxHui HoBropog 38
Dassault Systems MockBa 58
Undertaking City Page
Alstom France 67
Belelektomontazh, JSC Minsk, Republic of Belarus 25
Morozovsky chemicle plant, LLC Saint-Petersburg 49
NIAEP, Moscow Branch Moscow 20
ORGSTROYPROEKT, CJSC Moscow 71
Smolensk Nuclear Power Plant Desnogorsk, Smolensk region 37
K4, JSK Moscow 65
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rPOOHOMNMPOMCTPOI
YNOB/IETBOPEHHOCTb 3AKA3YMKA — HALL MPUOPUTET

Hawim gocTmxeHun:

e 10 uTOram pa6otsl 3a 2005 rog noctaHoBneHem CoBeTa Mu-
HWUCTPOB YAOCTOEHbI 3BaHUA laypeaTa NpemMun NnpaB1TeNbCTBA 3a
BHeApeHUE BbICOKOIDDEKTUBHbLIX METOAOB YpaB/EHNS KA4ECTBOM;
e 33 JOCTUXEHUS B CTPOMTENBHOKW OTpacnun Pecnybnnku benapycb
no utoram pa6otbl 2004, 2005, 2006, 2007, 2008, 2009, 2010,
2011 r.r. MHOroKpaTHO YAOCTOEHbI 3BaHWU Nobeantens u naypeara
KOHKYPCOB B HOMWHaLuMaX «[peanpusatue roga», «Jlydwmm o6beKT
roga», «<PykoBoautenb rofa», «<IexHON0rng roaar;

e o MTOram pabotsl 2012 roga — no6eanTenb B HOMUHALUUSX: «Py-
KOBOAMTENb rogar, «Jlydwnm 06beKT roga — [poagHeHckas M3C Ha peke
Hemah». MNpeanpuatvem NocTpoeH YHUKanbHbIM 06bEKT — nepBas
rMapo3aneKTpocTaHLUmsa B Pecnybnuke benapych Ha peke HemaH;

e N0 uTOram pabothbl 3a 2013 roa HarpaxaeHbl AMNIOMOM Nobeam-
Tens IX MexayHapo4HOro KOHKypca B CTPOUTENbHOW AEATENbHOCTH
rocyfjapcTB — y4acTHMKOB CoapyxecTBa He3aBUCUMbIX FOCYAapCTB.
JnnnomaHTbl KOHKYpPCa Ha COMCKaHWe NpemMuu npaBuTeNbCTBa
Pecny6nvku benapycb 2013 roaa;

e B KOHKypce benopyccKoro cot3a ctpoutene MUHUCTEPCTBA
apXUTEKTYpbI U cTpouTenbcTBa Pecnybnuku benapycb yaoctoe-
Hbl [ToYeTHOro guniomMa B HOMUHaUWK «PyKoBoAMTENb roga» Nno
mtoram 2013 roaa;

e 3a nocnegHue 10 net npeanpusatTve 9 pas 3aHocunock Ha Pe-
Cny6/IMKaHCKyo AoCKY lNoyeTa no MToram CoOpeBHOBaHUM cpeau
CTPOUTENbHbIX OpraH13aLmm.

Crpaterus passutua O6Lectsa B 2015 rogy — 310 NPOM3BOACTBO KOHKYPEHTOCMOCOOHOW NMPOAYKLIMHU, YAOBETBOPSIOLLEN TPEOOBAHUAM
W OXXMOaHUAM NoTpebuTens, HapalwmBaHUe 06 LEMOB NMPOU3BOACTBA 3a CHET OCBOEHNSA HOBbIX BUAOB MPOAYKL MU, PaBOT, YCAYT.
OAO «[poaHONPOMCTPOM» BbINOMHAET NPaKTUYECKN BECb NEPEYEHb PabOT M YCyr, COCTaBASIOLWMX AEATENbHOCTb MO MPOEKTUPOBAHMIO

W CTPOUTENLCTBY 3[1aHUI U COOPYIKEHMIA.

CepTudnLmMpoBaHbl Bce BMAbI BbIMOAHAEMbIX PaboT, CepTUDUKALIMA KOTOPbIX 06s3aTesbHa.
B HaleMm nule Bbl HaWaETe HAAEKHOrO NAapTHEPA, CTPOSLLIEro NPOGECCUOHANBHO M KaYecTBEHHO, 06ecnevyMBalolLEero BBOA
06BLEKTOB CAMOr0 LWPOKOro Ha3HaYeHUs! B COOTBETCTBHM C 3aKNOYEHHBIMWU KOHTpaKTamMu. Mbl pajibl COTPYAHUYATL 418 AOCTUKEHUS

B3aUMOBbITOAHbIX PE3Y/1bTAaTOB Ha OCHOBE [1€/I0BOro NapTHépcTBal

OAO «popHONPOMCTPOM>»
Pecnyonuka Benapycb, 230003, 'poaHo, npocnekt KocmoHaBeToB, 52
TenedoH: +375 (152) 74-41-08
E-mail: grodnopromstroy@mail.grodno.by, http://grodnopromstroy.by




