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NCTOPUYECKAA JATA

60 et otTe4eCTBEHHOM aTOMHOM 3HEPreTuKe

B 1945 roay oauH U3 co3partenen agepHoun
W HEUTPOHHOW PU3UKKU, OCHOBATE/NIb HAYUYHbIX
wkon B UTanum n CLLUA, UHOCTPaHHbDIN YNeH-
KoppecnoHgeHT AH CCCP JHpuko ®epmu cKa-
3an: «[lepBas cTpaHa, KoTopas pa3pa6oraeTr
peaKTop Ha GbICTPbIX HEUTPOHAX, MOJYUYUT
KOHKYPEHTHO€e NMpeuMyLLecTBO B MCNOJIb30-
BaHMM aTOMHOMW 3HEPrum».

B atom e 1945 roay TeXHUHECKUIM KOMUTET
MepBoro rnaBHoro ynpasnexHus npu CoBHap-
Kome CCCP paccmoTpen 3anucky akagemuKka
MeTtpa Kanuubl «O NpUMEHEHMUN BHTYTPUATOMHOM
3HEPrMm B MUPHbIX Lensax». CoBETCKME yYEHbIE
NpPUCTYNUAK K pa3paboTKe NepBbiX NPOEKTOB
MUPHOIO MCMONb30BaHUA aTOMHON 3HEPruu,
reHepanbHbIM HanpaBieHMEM KOTOPOro cpasy
YKe cTana 3fleKTpoaHepreTnKa.

B 1948 roay no npeanoxexunio U.B. Kyp-
YyaToBa Hayanucb nepsble paboTbl NO MPaKTy-
4YeCKOMY MPUMEHEHMIO IHEPTMM aToMa Ans Mno-
Nly4eHnsa aNeKTpoaHepruun. 16 maa 1949 roga
npasuTtensctBo CCCP n3gano nocraHoBfieHWe
0 CO3[aH1K1 NepBOV aTOMHOW 3NIEKTPOCTaHLIUM.
Hay4HbiM pykoBoauTenem paboT 6bin Ha3zHa4veH
Mropb Bacunbesny Kyp4yatoB, rnaBHbIM KOH-
CTPYKTOpPOM peakTopa — Hukonan AHTOHOBMY
Jonnexans. CBOMM 3aMeCTUTENEM MO HAY4HOMY
pykoBogactBy lNepson ASC KypyaToB Ha3sHauun
OmuTtpua MeBaHoBWYa BnoxuHueBa, KOTOpOMY
nopy4anocb He TOJbKO Hay4YHOe, HO M OpraHu-
3alMOHHOE PYKOBOACTBO CTPOUTENBLCTBOM M
nyckom A3C. lMepBbiM gupektopom A3C 6bin
Ha3Ha4vyeH Hukonan AHapeeBny Hnukonaes. He-
nocpeacTBEHHOE PYKOBOACTBO CTPOUTENLCTBOM
M MOHTaXom nepsov B myvpe ASC ocyuiectsnsan
Edunm Nasnosuy CnaBCckuv — 6yayLLMn MUHUCTP
cpegHero MawmnHoctpoeHms CCCPR.

B mae 1950 roga BbIWwno NocCTaHOBNEHWE
npaBUTENbCTBA CTPaHbl O Havane pa6oT Mo
ctpoutenbctBy [MepBoin ASC. Hepes rog, B 1951
rogy — noctaHoBneHve Coeta muHuctpo CCCP
0 pa3paboTKe MEPONPUATUI NO COOPYKEHUIO
nepson ASC.

K atomy Bpemenu B CoeanHeHHbIx LTatax
6b111 yXKe co3aaH U 20 aekabps 1951 roaa 3any-

LLLeH B 3KCMyaTaLmIo NepBbI aTOMHbIN peaKkTop
Ha 6bICTpbIX HeWTpoHax EBR |, BbipabaTbiBatoLmit
3NEKTPO3Hepruio. OaHAKO, K BHELIHWM 3/1EKTPO-
CETSM OH MOAKMIOYEH He Bblfl, IHeprusa peaxkTopa
MCMnonb30Banacb B OCHOBHOM [ANSi OCBELLEHUS
3[1aHus, B KOTOPOM OH HaxoAWCs, MO3TOMY Ha-
3bIBATbCS «3NEKTPOCTaHLMUEN» aMEPUKAHCKUI
peaKTop He MOr.

CTpouTenbCTBO NEPBOM B MUPE aTOMHOM
3N1EKTPOCTaHUMK Havanocb B CoBeTckom Coto3e,
B61M3K cTaHUmMM O6HMHCKOE KanycKor o6nacTu,
B «WKWNOM Mocenike o6beKTa «B»: Ha 6epery peku
MpoTBbI, Ha MecTe 6biBlWEN AepeBHU TATKUHO,
41O NprmepHo B 100 KM OT MOCKBbI.

Benocb 0HO TEMNaMU, yAMBUTENbHLIMU AaXe
Mo COBPEMEHHbBIM MEepPKaM: OT MPUHATHUSA MocTa-
HOBNEHMSA NPaBUTENBCTBA A0 NYCKa 3HeprobyoKa
npoLwno Bcero Yyetoipe roga. B mae 1950 roaa
Havyanucb cTpouTesbHble paboTbl. 30 mapTta 1952
roga Obln 3anuT NepBblit 6ETOH B OCHOBaHWe
peaKTtopa, pa3BepHyauChb paboTbl N0 NOA3EMHOM
Yyactn ASC, CTPOUTENBCTBY Wb U COLKYNbTObI-
Ta, NOAbE3AHbIX MyTEN, NNOTUHBI Ha peke MpoTse.
a yXke Yyepes rog, B 1953 rogy, 6bi1 BbINOMHEH
OCHOBHOM 06BEM CTPOUTENBHBIX MU MOHTaXHbIX
paboT: BO3BEeAEH PeaKTOPHbIM KOpNyC 1 3gaHune
TypboreHepaTopa, CMOHTMPOBaHbl METAITOKOH-
CTPYKLMK peaKTopa, naporeHepaTopbl, TPy6o-
npoBobl, Typ61Ha U MHOroe apyroe. B ato xe
BpeMms B ceKpeTHou JTabopaTopuu «B» (6yayLwunim
P® ®3W), Ha 6a3e KoTopo# 1 cTpounacsk MNepBas
A3C, 3aKaHuMBanacb pa3paboTKa TenaoBbIaens-
IOLLEro anemMeHTa.

PucyHok 1. Peaktop MepBoi B mupe A3C. 1 — GoKoBas BoAsiHasA 3almTa; 2 — KOXKYX KNaJKu;
3 — BepxHee nepeKpbiTUe; 4 — COOPHbLIA KOMJIEKTOP; 5 — TONIMBHLIA KaHan; 6 — BepXHAA NauTa;
7 — rpaduToBan KnajgKa; 8 — HMKHAA NAUTa; 9 — pacnpeaenuTe/ibHbIA KOJUIEKTOP
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B 1953 rogy cTpoiKe 6bi1 npuaaH cratyc
«BakHenwen B MuHcpeamatuer». Cam Kypyatos
4acTo NpuesXkan Ha CTPOUTENbCTBO; eMy Aarke
NOCTPOW/IN HEBONbLLOW AepPEBAHHbIA JOMUK B
cocefiHeM Jiecy, e OH NPOBOAWI COBELLaHUS C
pyKoBoauTensiMu obbekTa.

OcHoBHasa 3afjavya CTpouTeNnbCTBa NepBow
AJC 3aKno4anach B NPOBEPKE TEXHUYECKOM OCy-
LLeCTBMMOCTM 6e30nacHon paboTbl B €AUHON
TEXHOIOMMYECKOM CXEME C TYPOMHOM B YCIIOBUAX
Bblla4M 3HEPIMMU B CETb, NO3TOMY MHOTUE TEXHU-
YecKue peLleHns No peaxkTopy 6bln BbiGPaHb! J0-
CTaTO4YHO KOHCEPBATUBHbLIMU, CO 3HAYUTENbHbIM
3anacoM HaleXHOCTU. DHEPreTUYECKUIM PeaKTop,
nosy4ynBLWNK Ha3dBaHWe AM-1 (<ATOM MUPHbIN»),
MMen MoLWHOCTb Bcero 5 MBT.

K coopyXeHuto 6bla1 NPUHAT NPOEKT ypaH-
rpaduTOBOro peakTopa KaHanbHOro Tuna ¢
Tpy64aTbIMM TEMNOBLIAENSIOWMUMU ANEMEHTAMM C
TENNOCbEMOM HEKUMSILLEV BOAbI NOA AaBNEHUEM.
Hapo oTMeTuTb, 4T0 Npu co3aaHunu Mepsorn ASC
0Ka3anoCb HeJOCTaTOYHO OMbITa, HAKOMJIEHHOTO
npuv pa3paboTKe 1 COOPYKEHNM NPOMbILISIEHHbIX
peaKTopoB. [epexoa oT NPUMBbILLIEHHOr0 peak-
TOpa, B KOTOPOM YPOBEHb TemnepaTyp Matepu-
anoB B aKTUBHOM 30HE peaKTopa OTHOCUTENBHO
HW3KKI, K 9HEPreTMY4eCcKoMy peaKTopy ¢ 6onee
BbICOKMM YPOBHEM TEeMNepaTyp MaTepnanos, He-
06X0aAMMbIM N5 NONYYEHNS BbICOKOTEMMepaTyp-
HOro Tenna, noTpe6oBan NPoBeAeHUs 6ONbLLOrO U
Pa3HOCTOPOHHEro 06bema IKCNepUMEHTabHbIX
W pacyeTHbIX UCCeoBaHNUM.

O6blYHble ypaHOBbIe 6/10KU He 6blM NpUroa-
Hbl anst ASC. MNpurLLNOCh KOHCTPYMPOBAaTb CNELM-
anbHble TEXHOMOMMYECKUE KaHasbl, COCTOsLLINE
M3 CUCTEMbI TOHKOCTEHHbIX TPYOOK HEGONbLIOrO
AnameTpa, Ha HapyXHbIX MOBEPXHOCTSAX KOTOPbIX
pasmMeLlanoch aaepHoe ToNAnBO. TexHonormye-
CKWe KaHanbl B HECKOMIbKO METPOB ANIMHON 3arpy-
aNUCb B A4ENKM rpadMTOBON KNafKu peakTopa
MOCTOBbIM KpaHOM peaKTOpPHOro 3ana 1 npuco-
eAVHANUCH K TPy60oNpoBOAaM NepBOro KOHTypa
CbEMHbIMU AeTaNnsgMM.

B KauecTBe KOHCTPYKLIMOHHOro matepuana
TEXHO/IOMMYECKNUX KaHanoB 1 060/I04EK TBINOB
Obl1a NPUHSATa HepXKaBetowas CTab; LIUPKOHM-
€BblIX CMNaBOB, NOAXOASLLMX MO CBOMCTBAM AN
pa6oTbl Npu Temnepatype 300°C, elue He 6bI10.
PeakTop MepBow B Mnpe A3C oxnaxaancs Bogon
noa aasnexHvem 100 aT, 4TO MO3BOMMUIO NONY-
yaTb nap npu Temnepartype 280°C, T. e. Becbma
YMEpPEHHbIX MapaMeTpoB.

KOHCTpYKUMS KaHaNoB SAepHOro peaKTopa
6blna Bbi6GpaHa NosIHOCTLIO CMEHAEMON U3 YCio-
BWUW OrpaHuyeHuns ee pecypca noj o6sy4eHnem
BpemMeHeM npebbiBaHWs TONAUBA B aKTUBHOM
30He. PaccuuTbiBaTh Ha pecypc paboTbl KOHCTPYK-
LMOHHbIX MaTepuanoB B aKTMBHOM 30He noj 06-
JlydeHneM, paBHbI NONHOMY CPOKY CNy»6bl ASC
(20-30 nert), He 6bl10 OCHOBaHUW. KOHCTPYKLMIO
TB3/I0B NPUHANK TPyOYaTyl0 ¢ OLHOCTOPOHHUM
oxflaxaeHneM, 4To6bl YMEHbLINTL BEPOSTHOCTb
nonagaHva NPOAYKTOB AENEHUs B KOHTYp npw
BO3MOXHbIX NOBPEXAEHNUSAX TBINOB. N9 CHU-
eHUs TemnepaTypbl 060/104EK TBIIOB B Kaye-
CTBE TOMIMBHOM KOMMNO3MLMK BblN MCNONb30BaAH
ypaH-MOnM6AEHOBbIN CNNaB B BUAE KPYMKH, AUC-
neprupoBaHHOM B TEMNOMNPOBOAHON MaTpuLe.

[ucneprupoBaHHoe siaepHoe ropioyee B
TennonpoBoasiwen maTpuue-pasbasutene no-
3B0onMN0 co3aatb Ang lMepson ASC BbICOKOHA-
[leXKHble TB3/1bl, CNOCO6HbLIE paboTaTh € 60/bLLOH
3IHEProHanpPSAXEHHOCTbIO MPU 3HAYUTENbHbIX Te-




NNoBbIX Harpyskax. lNepsas NnapTus Tonauea ans
06HMHCKOoM ASC B Konnyectee 514 TBanoB 6bina
M3rotoBfieHa Ha MalwWHOCTpoUTENbHOM 3aBoje
ropofa Anektpoctanb B MOCKOBCKOM o61acTw.
McnbiTaHus aTUX TB3/IOB B peaKTope NoKasanu,
4YTO OHM TaK)Ke Becbma cnabo nojsepratoTcs
fedbopmMaumm 1 pacnyxaHuto nog o6ayyeHuem
npu AOCTaTO4YHO 60bLUOV ryOGUHE BbirOpaHus
AE€PHOro roptoyero.

[epMeTUYHOCTb Koprnyca peaKTopa 3apaHee
MCNbITanu YyBCTBUTENIbHLIM FEIMEBLIM METOLOM.
BHyTpb Kopryca nofanu ras renvi nog Hebosnb-
UMM JaBNEHWEM, @ CHapyXK BCe CBapHble CO-
eMHEHWS «oLlynanv» renneBbiM TeHencKaTenem,
KOTOPbIN 06HapyKMBaET Manble NPOTEYKU renus.

Bo Bpems renueBbIX UCMbITaHWUM Bbln Bbl-
SIBNEHbl HeyAa4Hble KOHCTPYKTUBHbIE PELLEHUS 1
NPULLIOCH Koe-4To nepeaenatb. lNocne pemoHTa
CBapHbIX COEANHEHUI Y NOBTOPHON NMPOBEPKM
Ha repMeTUMYHOCTb BHYTPEHHWE MOBEPXHOCTH
METaINIOKOHCTPYKLMI TLaTeNbHO 06eCcnblnan
W canv nog KNagaky.

B Havane 1954 roga Benacb rpadutoBas
KNnagKa peaKkTtopa, KOTOpylo C HeTeprneHuem
XAanu Kak pabouune, Tak U PyKOBOAWUTENN MPO-
eKTa. 970 cBoeobpa3Has Bexa Ha AJIMHHOM
nyTM MOHTaxka peakTopa. Knagka oTHOCUTCS K
paspagy YMCTbiX paboT K TpebyeT CTepUbHOM
yuctoTel. Paboune yknagbiBanu rpadputoBble
610K/ B 6€N0Kn creuoaexie n cnelobysu, B
6enbix Wanoykax, YTobbl BONOCOK He ynan. B
pPeaKTOPHOM 3ane Takas e CTepuibHas YucToTa,
HUYEro NIMILHEro, BAaxKHas ybopKa noyTu Hernpe-
pbiBHO. KnaaKky Benu 6bICTPO, KPYrIOCYTOYHO, a
3aKoH4YMB paboTy, caaBanu ee NPUANPHUBLIM
KOHTponepaM. B 3aBeplueHnn 3aKpbinn 1 3a-
BapWM NIOKKM B pPeaKTop, Y4To6bl NPUCTYNUTb K
MOHTay TEXHONOMMYECKMX KaHal0B M KaHanoB
ynpaBfeHns 1 3awuTbl peaktopa. Ha nepsow
A3C NpoMbILLIEHHOCTb BNEPBbLIE OCBauBana npo-
M3BOACTBO M CBAPKY TaKMX TOHKOCTEHHbIX TPYO6,
0TYero ciyyanancb NPOTEYKMU BOAbl YEPE3 HEeMoT-
HOCTM CBapKM. TeKylmne KaHanbl NPUXoAUNI0Ch
MEHSITb, TEXHOOIMIO UX U3rOTOB/IEHNS TOXKE, BCE

3T0 OTHMMAanNo BpeMs. Bblin 1 Apyrue CNoXHOCTH,
0AHaKOo BCe NpensaTCcTBMUS NPeosoNeny.

KcTtaTtn, He3aaonro nepes NyCKOM peakTopa,
B deBpane 1954 roaa, B JlTabopatopuu «B» 6bin
COOPY)XEH PeaKTop HYNEeBOM MOLLHOCTM (TaK Ha-
3blBaeMbI «<KPUTUHECKUI CTEHA»), COBPaHHbIN
B OHOM M3 NabopaTopHbIX KOMHAT, pacnono-
YKEHHbIX Ha NepBOM 3TaXe rmaBHOro Kopnyca
npsimo nof kabuHetom .M. bnoxmHueBa. Lienbto
€03[aHuns cTeHaa 6blna He06X0AMMOCTb IKCNEpPU-
MeHTaIbHOM NPOBEPKM MPUTrOSHOCTU PaCYETHbIX
METOAMK, UCMOb30BaBLLMXCS NPU ONpeaeneHun
XapaKTepuUcTuk peaktopa MNepson ASC. Ha atom
cTeHge 3 mapTa 1954 roga 6bina ocywecTane-
Ha nepBas caMOMNoAAepKMuBaloLancs LenHas
peakums AeneHus ypaHa.

HakoHeL, Ha4yanucb NycKkoBble paboThbl. 3a-
nyck peakTtopa ocyuiectensanu A. K. KpacuH u
b. I. Ay6oBCcKkui noa pykosoactsom U. B. Kypua-
ToBa. 9 Mas B 19 yacoB 7 MWHYT Npu 3arpy3ke
npumepHo 60 TK 6b1710 4OCTUTHYTO KPUTUYECKOE
cocTtosiHne. B ganbHenwem 6blia 3arpyxeHa
MOJIHOCTbIO aKTUBHas 30Ha, BMecTuBLlasn 128 TK.

26 wioHa 1954 roaga Ha nepBov B mupe ASC
Obl/1 OCYLLECTB/EH S3HEPrETUYECKMM NYCK. Havanb-
HUK 06beKTa «B» AMUTpui BnoxuHues 3anucan
B OMNepaTUBHOM KypHane: «17 4yacoB 45 MUHYT.
Map nogaH Ha Typ6buHy». AKageMnkn Kypyatos
1 AneKkcaHApOB NO34paBWIM BCEX Y4aCTHUKOB
MCTOPMYECKOro COObITUS COOTBETCTBYIOLLE, MO-
pyccku: «C nerknum napom!»

CTaHuus cTpounach B YCOBUSX CTPOXaMLWen
CEKPETHOCTH, U BAPYT HE TONIbKO Ha BCIO CTPaHy
— Ha Becb MUp Npo3By4vano coobuieHne TACC: «B
CoeTtckoMm Coto3e YCUITUSMU YHEHbIX U UHXKeHe-
POB yCMeLwHo 3aBepLueHbl paboTbl MO NPOEKTUPO-
BaHMIO M CTPOUTENLCTBY NEPBOV NPOMbILLNIEHHOM
9NEKTPOCTAHLMMU Ha aTOMHON IHEPT UK MONE3HON
MouHocTbio 5000 KunosatT. 27 UIOHS aToMHas
CcTaHuMA Gbina nyweHa B aKCnyaTauuio 1 gana
3NIEKTPUYECKNUI TOK AN MPOMBbILWAEHHOCTU U
CeNbCKOro X039MCcTBa NpuiexKallmx panoHoB».

370 cobbITME O3HaMeHOBas0 cO60M Havano
HOBOW 3pbl B MUPOBOM 3HEPreTUKe.

NCTOPUYECKAA JATA

06HUHCcKas AQC npuBneKna BHUMaHKWe nioaen
BCero Mupa. Ha Hel no6biBann MHOMOYUCIEHHbIE
fenerawumm noytn n3 Bcex ctpaH. OHM xoTenu ceo-
MMM rna3amu NOCMOTPETb Ha «pycCcKoe Yyaor». He
HaJ0 KaMEHHOIO yrns, HedTU UM TOPIOYEro rasa;
Tenno OT peaKTopa NPMBOAWT B ABUKEHUE Typ6Oo-
reHepaTtop v BbipabaTbiBaeT 3NEKTPOIHEPTUIO,
KOTOpPOM No TeM BpemeHaM 6blj10 JOCTaTOYHO
ONS HyXA ropofa ¢ HaceneHnem 30-40 Toicay
YeNoBEK, NPW pacxo/e A1ePHOro TonaMBa OKoo
[IBYX TOHH B ro.

MNepsas B mvpe ASC Haxoaunacb B aKCMIy-
atauuun 48 net. 29 anpens 2002 roga B 11:31
Mo MOCKOBCKOMY BPEMEHMU €€ peaKTop 6bin Ha-
Bcerga 3arnyweH. Kak coobwun MuHatom Poccuu,
CTaHUuMs 6blna OCTaHOBJIEHA UCKITIYUTENBHO MO
3KOHOMMUYECKUM COOBPaXKEHUAM, MOCKOJbKY «M0f-
JepaHve ee B 6€30MacHOM COCTOSIHWUM C KaXKabIM
rofjoM CTaHOBMIOCb BCE [JOPOXKE U JIOPOIKED.

Onepauus no octaHoBKe peakTtopa B O6HMH-
CKe npoluna wraTHo, 6e3 HapyLweHWI, B MPUCYT-
CTBMM Hay4YHOW O6LLECTBEHHOCTM U BETEPAHOB
OTe4YeCTBEHHOW SAEPHOM IHEPreTUKn. B ceHTs-
6pe 2002 roga 6bina BbIrpy:KeHa nocnegHsas
TonMBHas c6opkKa.

MNepsas A3C gana Havyano MMPHOMY UCMOSb-
30BaHWI0 aTOMHOM 3HEPrMM — 3TO €€ rMaBHbIN
BKIaJ B MUPOBYIO LiMBUAN3aUMi0. ONbIT 3KCMy-
aTauuun NepBoK, MO CYTU 3KCMEPUMEHTabHOM
aTOMHOW CTaHLUMK NOSIHOCTBLIO NOATBEPAUN WUH-
KEHEPHO-TEXHUYECKUE PELLEHWS, MPEANOKEHHbIE
cneumanucTamm aToMHOM OTPac/u1, YTO MO3BONIO
NPUCTYNUTb K peanu3auunn LMpPoKoMacLITabHON
nporpamMmel nNo ctpountenbcTBy HoBbIXx ASC B CCCP.

«[lpoeKTUpoBaHMUe 1 co3faHue peaKTop-
Ho# ycTtaHOBKM [epBo# B mupe A3C 6bino
nepBbIM U, BePOSITHO, CaMbIM 3HaYUTE/IbHbIM
AOCTUXKEHHEM B 06/1aCTH sI4E€PHON IHEPreTH-
Ku. Ee nycK foKa3an n npogeMoHCTpupoBa
NPaKTU4eCKYIl0 BO3MOMXHOCTb MOJIy4eHUs
3/1eKTPo3Heprum Ha A3C».

Axapemuk H.A. AOJIIEXAJIb
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NCTOPUYECKAA JATA

The 60th Anniversary of Nuclear Power Engineering

In 1945 Enrico Fermi, who was one of the
founders of nuclear physics and neutronics,
founded schools of sciences in Italy and the US,
and was a corresponding member of the Academy
of Sciences of the USSR, said: «<The country, which
first develops a breeder reactor will have a great
competitive advantage in atomic energy».

In the same year, the Technical Committee of the
First Main Directorate of the Council of People’s Com-
missars of the USSR considered the memorandum
of Peter Kapitsa «On Peaceful Utilization of Internal
Atomic Energy». The Soviet scientists started devel-
oping the first research projects for peaceful uses of
nuclear energy. And from the very start generation of
electric power became the main line of investigation.

In 1948 the first works for practical uses of the
energy of atom for generation of electric power were
started at the suggestion of I.V. Kurchatov. On May
16, 1949 the USSR government issued the resolution
on construction of the first nuclear power plant. Igor
Vasilyevich Kurchatov was appointed the scientific
supervisor of the works, and Nikolay Antonovich
Dollezhal — the chief designer of the reactor for the
future plant. Kurchatov appointed Dmitry lvanovich
Blokhintsev as his deputy for scientific supervision.
Dmitriy lvanovich Blokhintsev was entrusted with not
only scientific, but also organizational management
of the construction and start-up of the nuclear power
plant. The first director of the nuclear power plant
was Nikolay Andreyevich Nikolayev. Direct manage-
ment of the construction and installation of the first
nuclear power plant was carried out by Yefim Pav-
lovich Slavsky. Later he was appointed the Minister
for Nuclear Industry of the USSR.

In May 1950 the decree of the government on
the start of works for the construction was issued. In
1951 the Council of Ministers of the USSR issued its
resolution on the development of the building meas-
ures for construction of the first nuclear power plant.

By this time, the first breeder reactor EBR | pro-
ducing electric power had been already built and
commissioned in the United States on Dec 20, 1951.
However, it was not connected to exterior electri-
cal grids. The power of the reactor was mainly used
for lighting of the building, in which it was located.
Therefore, the American reactor could not be called
«an electrical power plant» proper.

The construction of the first nuclear power plant
was started in the Soviet Union near the railway sta-
tion Obninskoye in the Kaluga region in the «project
«B» housing community»: on one of the banks of
Protva river, where village Pyatkino had been located,
which is approximately 100 km away from Moscow.

The speed of construction was astonishing even
by modern standards: four years only from the day
of the governmental decree to the start-up of the
power-generating unit. In May 1950, construction
began. On March 30, 1952 the first concrete pouring
was made for the reactor base. The works started
for construction of the plant substructure, housing
and objects of cultural and social activities, access
roads, a dam on river Protva. And within only one
year, in 1953, the bulk of the construction and instal-
lation works was completed: the reactor block and
the turbogenerator block, reactor metal structures,
steam generators, pipelines, the turbine and many
other elements were installed. At the same time the
development of the fuel element was being completed
in the secret «B» Laboratory (later — the Institute of
Physics and Energy), which became the base for the
first nuclear power plant.

In 1953 the project was considered as «the most
important project of the Ministry». Kurchatov often
came to the site; there was even a small wooden hut
built for him in the neighboring forest, where he held
meetings with the construction managers.

The main target of the construction was to ana-
lyze the technical feasibility of safe work in a uniform
process scheme that includes a turbine under the
conditions of energy output into an electrical mains.
Therefore, many of the technical solutions were quite
conservative, with a considerable safety margin. The
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electrical capacity of the reactor named AM-1 (Rus-
sian for: Atom Mirny, or «peaceful atom»), was only
5 megawatt.

A project for construction of a carbon-uranium
pressure-tube reactor with tubular fuel elements and
heat transfer to non-boiling pressurized water was
approved for construction. It is noteworthy, that the
experience accumulated during the development and
construction of commercial reactors was not enough
to construct the first nuclear power plant. Transition
from a commercial reactor, with rather low tempera-
tures of materials in the core, to a power producer
with higher temperatures of materials necessary
for production of high-grade heat, required a large
number of experimental studies and a large-scale
design analysis.

Standard slugs could not be used in the nuclear
power plant. Special technological channels had to
be designed, which consisted of a system of thin-wall
tubes of a small diameter with nuclear fuel on their
outer surfaces. These technological channels were a
few metres long and were loaded into the cells of the
graphite stack of the reactor using a traveling crane
of the reactor room and connected by removable
parts to the primary circuit pipelines.

Stainless steel was approved for use as the
structural material of technological channels and
jackets of fuel elements. There were no zirconium
alloys with necessary properties for work at 300°C.
The reactor of the first nuclear power plant was cooled
by water under 100 atmospheres of pressure. This
allowed production of steam at 280°C, i.e. with rather
moderate parameters.

The selected design of the channels ensured their
complete replaceability as the time of residence of
the fuel in the core restricted the life of the structure
exposed to radiation. There were no good grounds to
think that the life of the structural materials exposed
to radiation in the core would be 20-30 years (full life
cycle of the nuclear power plant). The design of the
fuel elements was tubular with cooling on one side to
reduce the danger of getting of the fission products
into the primary circuit of the fuel elements. To reduce
the temperature of the jackets of the fuel elements
uranium-molybdenum powder dispersed in a heat-
conducting matrix was used as the fuel composition.

Dispersed nuclear fuel in a heat-conducting di-
lution matrix allowed building of highly reliable fuel
elements for the first nuclear power plant, capable
to work with a high fuel rating and considerable heat
loads. The first batch of the fuel for the Obninsk
nuclear power plant in the total quantity of 514 fuel
elements was produced at the Electrostal Machine
Engineering Plant in the Moscow Region. The trials of
these fuel elements in the reactor showed that they
are not easily deformed and swollen when exposed to
radiation with a considerable burnup of nuclear fuel.

The reactor vessel was helium tested for leak-
tightness in advance. Helium was injected under a
small pressure into the vessel, and all welds were
«felt» using a helium leak detector, which detects
small leakages of helium.

During the helium testing unsuccessful design
solutions were revealed, and some adjustments had
to be made. After repair of welds and another inspec-
tion for leak-tightness the internal surfaces of the
metal structures were carefully cleaned from dust
and approved for graphite stacking.

At the beginning of 1954, the stacking of graphite
was carried out. Workers and the project managers
waited with impatience for the stack to be ready. It
was a critical milestone for installation of the reactor.
Stacking of graphite requires sterility. Workers stacked
graphite blocks wearing white overalls, special foot and
head gear. The same sterility was maintained in the
reactor room: only necessary thing were allowed, wet
cleaning was done almost continuously. The stacking
was done quickly, round the clock, and when finished
the work was checked by exacting inspectors. When the
stacking was complete the manways were closed and
welded to get down to the installation of technological,
control and protection channels. It was for the first time

that pipes with such thin walls were produced and
welded, and there were water leakages through welds.
The leaking channels had to be replaced together with
the technology of their production, and all this took
time. There were also other difficulties. However, the
team overcame all obstacles.

Shortly before the reactor start-up, in February of
1954, a zero-power reactor (the «critical test facility»)
was built in Laboratory «B». It was assembled in one
of the laboratory rooms at the ground floor of the
main building directly under the office of D.l. Blokh-
intsev. The purpose of the facility was experimental
verification of reliability of the design methods used
to determine the characteristics of the reactor of the
first nuclear power plant. The first self-sustaining
uranium fission chain reaction was carried out in
the test facility on March 3, 1954.

Finally, the start-up began. It was carried out
by A.K. Krasin and B.G. Dubovsky under the guid-
ance of L.V. Kurchatov. On May 9 at 19:07 with an
approximate loading of 60 TC the critical state was
achieved. Later, the core was fully loaded. The core
accommodated 128 TC.

On June 26, 1954 the power start-up was car-
ried out. Dmitry Blohintsev wrote down in the log
as follows: «17:45. Steam has been supplied to the
turbine». Kurchatov and Alexandrov congratulated
all participants of the historical event.

The plant construction had been strictly classi-
fied, and suddenly the whole world heard the TASU
statement: «In the Soviet Union, through the effort
of scientists and engineers the works for design and
construction of the first commercial nuclear 5000
kilowatt electric power plant have been successfully
completed. On the 27 of June the nuclear power plant
was commissioned and supplied electric power for
the industry and agriculture of the adjacent districts».

This event heralded the beginning of a new era
in the world power engineering.

The Obninsk nuclear power plant drew atten-
tion of people from all over the world. Numerous
delegations almost from all countries visited the
plant. They wanted to see «the Russian miracle»
for themselves. No bituminous coal, petroleum or
combustible gas was now necessary; the heat of the
reactor actuated the turbogenerator and produced
electric power, which was enough to meet the needs
of a city with a population of 30-40 thousand people,
with a consumption of nuclear material of about two
tons per year.

The first nuclear power plant was in operation for
48 years. On April 29, 2002 at 11:31, Moscow time,
its reactor was shutdown forever. According to the
Ministry for Nuclear Energy of Russia, the plant had
been shut down exclusively for economic reasons as
«keeping it in a safe state became more expensive
every year.

The shutdown in Obninsk was performed nor-
mally without violation of rules or standards, in the
presence of scientists and veterans of the Russian
nuclear power engineering. The last fuel assembly
was unloaded in September of 2002.

The first nuclear power plant gave rise to peaceful
uses of nuclear power energy and this is its main con-
tribution to the world’s civilization. The experience of
operation of the first experimental nuclear power plant
confirmed the effectiveness of the technical solutions
proposed by the Soviet nuclear power engineering
specialists. This made possible the implementation
of the large-scale program for construction of new
nuclear power plants in the USSR.

«The design and construction of the reactor
unit for the World'’s first nuclear power plant was
the first and probably the most significant achieve-
ment in the domain of nuclear power engineer-
ing. The start-up of the power plant proved and
demonstrated the practical feasibility of electric
power production at a nuclear power plant».

N.A. Dollezhal,
Member of the Russian Academy of Sciences




CoKpyLwas nbabl APKTUKM

OaHa u3 Tem, HaxoAALWMUXCA B nocnep-
Hee BpeMs B NOBeCTKe AHA KaK 3anajHbIX
cTpaH, TaK u Poccun — ocBoeHue ApPKTUKM.
Ho KaKkune 6bl aMGULIMO3HbIE L&/ HA CTaBUIU
nepea co6oi NpeTeHJeHTbl Ha HeCMEeTHble
apKTU4YecKue 6oraTcTBa, CKpbITbie NOA MHOIO-
MeTPOBO# ToJleN Nbja, UX NPaKTU4ecKoe
AOCTUXKEHUEe HEBO3MOXHO 6e3 o6ecnevyeHus
CYyAOXOACTBA NO CEBEPHBIM MOPSM.

Poccusi noTomy 1 cHMTaETCS MOLLLHOM apKTH-
YeCKOM iepyaBou, YTo 061aaeT eAUHCTBEHHbIM
aTOMHbIM JIe40KO/IbHbIM ¢pioToM B mupe. Ce-
BEPHbIM MOPCKOM MyTb NpeBpaTtusca énarogaps
aTOMHbIM JIeA0K0NaM B MOCTOSIHHO AENCTBYHOLLYO
BOAHYIO Maructpanb. ATOMHbIe Ne0KO0bl Ha-
Xxo4atcsa Ha Tpaccax CeBMopnyTu AnuTenbHoe
BpEMS, He Hy)XAascb B 3anpaBKe, o6ecrneynBas
TemM caMblM aBTOHOMHOCTb BbINO/IHEHUS 3a[auM,
4YTO 0COGEHHO BaXKHO B C/IOXHbIX YCIOBUSAX Ne-
naHoro Ceepa.

KaK n3BecTHO, aTOMHbIN IeAOKO/bHbIN GnoT
pasBuBasnca NOYTU NapanienbHo C 0Te4ECTBEH-
HOM aTOMHOW 3HepreTMKon. MuMumaTopom cos-
[aHus SAepHbIX YCTAHOBOK A5 FParKAaHCKOro
dnoTta, B NepBylo o4epeb, 419 N1eJOKO0NI0B Oblf
AHaTonuw MeTpoBUY AneKcaHapoB. A peaKTOpHYIO
YCTaHOBKY AN51 NEPBOro IeJOKONa, KaK, BMPOYeM,
W NS BCex nocnegyolmx, paspabotanm U us-
rOTOBW/IM COBMECTHbIMU CUIAaMU FTOPbKOBCKMM
3aBog N292 n ero OKB.

O TOM, KaK 370 6bI710, Mbl MONPOCWN BCNIOM-
HUTb B HEIaBHEM MPOLLIOM IMIaBHOr0 KOHCTPYK-
TOpa PEeaKTOPHbIX YCTAHOBOK BOAO-BOASHbIX
3HEPreTMYeCKUX PeaKTOPOB, HblHE — COBETHMKA
[IMpeKTopa — reHepasnbHOro KoHcTpykTopa OAO
«OKBM AdprKaHTOB», 3aCNy>KEHHOI0 KOHCTPYK-
Topa Poccuiickon ®enepauun H0.K. MNaHoBa.

— Opuit KnupunnoBud, Kak Bce e ciy-
4YUNocb, 4To UMeHHo OKBM ctano npeanpu-
fAATUEM, CO3JaBLUMM NEPBYIO PEeaKTOPHYIO
YCTaHOBKY A1 neoKonbHOro ¢pnora?

— 3arog Ao peleHus npaBuUTeNbCTBaA O CTPO-
UTEeNbCTBE NEPBOro NiefoKona 6bi10 NPUHATO
NOCTaHOBNEHWE O CTPOUTENLCTBE NEPBOMN CO-
BETCKOM NOABOAHON aTOMHOW 10AKM (MOANMCAHO
M.B. CTanuHbIM B ceHTA6pe 1952 roga. — Peg.).
MHnummpoBanu ato peweHne WU.B. Kypyatos n
A.l. AnekcaHgposB.

PazpaboT4MKOM TEXNPOEKTa yCTaHOBKM NoA-
BO/IHOM N10JIKM 6bII0 crelnanbHO co3aaHHoe AN
3toro mockosckoe HUN-8 (HbiHe — HUKU3T um.
H.A. Jonnexans), a U3rotoButenem yCTaHOBKHM
no co3gaHHomy B MOCKBE TEXTIPOEKTY Ha3HaYU/M
Hal ropbKoBCcKuMi 3aBog N292, B cocTaB KOTO-
poro Bxoanno 0coboe KOHCTPYKTOPCKOe 61opo.
3tomy OKB u 6b1710 MOpPY4EHO BECTM NPOU3BOA-
CTBO PEAKTOPHOM YCTAHOBKM Ha 3aBoje.

Cneunanuctel OKB — a UMEHHO U3 Hero
BMOCNEACTBUMN U 6GbIN0 06Pa30BaHO HbIHELIHEE
npeanpuatve OKEM AdpnKaHTOB — ycMOTpenu
B NpeACTaBNEHHOM UM TEXMPOEKTE TaKue pelle-
HUS, peannsalms KoTopbix caenana 6bl 6yayLlyo
noanoaKy paxkTuyecKku HegeecnocobHoM. B ntore
pabo4mri NPOEKT, N0 KOTOPOMY NPOBOAMIOCH U3-
roToBNIEHWE, CTan NPaKTUYECKU HOBLIM MPOEK-
TOM SiAE€PHOWM YCTaHOBKM AJ15 NEePBOM COBETCKOM
NOABOAHON NOAKMW, UMEBLLMM Mano obLiero c
nepBoHaYabHbIM BapUaHTOM.

N korga yepes rog (20 Hos6pa 1953 roga
— Pep.) CoseT MuHucTpoB CCCP npuHan nocta-
HOBJIEHME O CTPOUTENILCTBE aTOMHOI0 lejoKona
«JIeHUH» — NEepPBOro B MUPE CyAHa rpaXaaHCKoro
Ha3Ha4YeHus C SAEePHOM CUNIOBOW YCTAHOBKOW —

10.K. NMNaHoB

Uropb NBaHoBUY AdpuKaHTOB, ObIBLWLMK B TO
BpeMs rnaBHbIM KOHCTpykTOopoM OKB 3aBoga,
fobuncs, YTobbl BCE NPOEKTUPOBAHWE PEaKTop-
HOWM YCTaHOBKM M BXOASLLEr0 B Hee 060pyL0BaHMs
BbINoAHANUCE cunamun OKB. M3rotoBneHue 060-
pyAOBaHUS peaKTopHoW ycTaHOBKM (PY) npoBo-
[AMNOCb, B OCHOBHOM, HalLMM 3aBOJOM, @ MOHTaX
M ucnbiTaHne PY — cunamu AoMUpanTeNCKoro
3aBofa B J/IeHUHrpaje npu NOCTOSHHOM y4acTuK
1 KOoHTpose coTpyaHunkos OKB. Cneunanuctamu
OKB B Te4yeHue Bcero cpoka cny*6bl PY npoBo-
Anncs aBTOPCKUIM Haa30p 3a paboTon yCTaHOBKM.

[epBbI COBETCKMI Nef0KON «JIeHUH» NPOEK-
TUpOBancs 1 cTpounncsa ans obenyxmsanus Cerep-
HOro MOPCKOro NyTu. MoLHas aHeproycTaHoBKa U
BbICOKasi aBTOHOMHOCTb NMO3BOJISIN 3HAYUTENTbHO
YBEMYUTb CPOK CEBEPHON HaBurauuu. Mmes
NPaKTUYECKN HeorpaHMYeHHbIM PaNoH NnaBaHus,
NlejOKoN MOr No6biBaTb 3a OAMH PENC B CaMbIX
OTAANEHHbIX panoHax ApKTUKM.

[nvHa aToMHOro negokona coctasnana 134
MEeTpa, WnpunHa — 27,6 MeTpa, BOAOU3MELLEHNE
— 16 TbiCsAY TOHH, CKOPOCTb X04a — 18 y3/10B Ha
yncTon Bode M 2 yana (0Kono 4 KM/4) BO Nbaax
TONWMHOM 6onee ABYX MeTPOB. Kopnyc negokona
6blN1 U3rOTOB/EH M3 CNeLuanbHOM BbICOKONPOYHOM
cTanu, pa3paboTaHHOM B UHCTUTYTE «[TpomeTei».

5 pekabpa 1957 roga 6bi1 OCYLLIECTBAEH
CMNyCK IeA0oKoa Ha BoAy, B ceHTA6pe 1959 roaa
Hayanucb Xx040Bble UCMbITaHUs B PUHCKOM 3a-
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nvmBe, a 3 aeKabps TOro ke roga CocTosnochb
ycnelwHoe 3aBeplleHne UCNbITaHUI, U Ha ne-
foKone «JIeHWH» 6bl1 NOAHAT rocyaapCTBEHHbIN
dnar CCCP. 9Ta gata cuMTaeTcs AHEM POXKAEHUS
COBETCKOro aTOMHOI0 JIeA0KONbHOIo dioTa.

Kak u nonaranocb, agepHasl ycTaHOBKa
ycnewHo npopab6oTana WecTb NeT, NOKa3aB
BbICOKYI0 3pPEKTUBHOCTL CBOErO NPUMEHEHHS,
rnocse 4Yero nocTynui 3aka3 Ha U3roToBJieHMe
TOYHO TAKOro e KoMMJiekTa 060opyaoBaHus,
4TO6bl aTOMOX0[ «JIEHUH» MO HaxoAWTbLCH B
cTpoto elle gonrue rogbl. Ho B 310 e Bpems
6b110 U34aHO MOCTAHOBNEHUE NPaBUTENLCTBA O
co3aaHuu 6osee MOLLHOro aTOMHOMo nejoKona
«ApPKTUKa», peaKTOPHYIO YCTaHOBKY A1 KOTOPOro
Takke paspabatbiBann B OKBM.

Koraa npopa6oTanv BapuaHT HOBOM, 6onee
MOLLHOW YCTAaHOBKM, MOHSAMM, YTO Ha NefoKone
«J1IeHWH» IeMOHTUPOBAaTb AENCTBYIOLLYIO TPEXPE-
AKTOPHYIO M YCTaHOBUTb HOBYIO, [1IBYXPEAKTOPHYIO
YCTaHOBKY, NMpolle 1 yaobHee, YeM 3aMEHSATb Ha
aHasnor.

CpoK MoaepHM3aLmMmn atomoxoa 6bla 0O4eHb
CXaTbiM, MOCKOJIbKY GU3MNYCK AOMKEH OblS1 BO 4TO
6bl TO HU cTano coctoaTbes B AeHb 100-netus
BOXAS MUPOBOK peBontoLuun, 22 anpensa 1970
roga. LIK KMNCC n CoeT muHucTpoB CCCP BbI-
NycTUAU cneLmanbHOe NOCTaHOBEHME, YCTaHaB-
NiMBatollee 3aayv ANa HECKOJIbKMX [1eCATKOB
npeanpuaTUin, NPUMHUMAaBLIKNX y4acTUe B 3TOM
pa6ote. U 22 anpena ¢u3nyck negokona 6bin
OCYLLECTBNEH, a y}Ke B Havane maa 1970 roga oH
yllen B roaMyHoe TypHe no CeBepy ¢ COBEPLIEHHO
HOBOW yCTaHOBKOW, KOTOpas, Mo CyTW, HUTAe 40
3TOro He onpo6biBanach.

— B 4eM 0COGEHHOCTH 3TOW YCTAaHOBKHU NO
CpaBHEHMUIO C NepBbIM peaKTopom? Bbino B
HeM 4TO-TO NPUHLUNUANBHO HOBOE?

— Bce B Hel 6bI10 NpUHLUMNMANbLHO HOBOE.
MNepBas peaKTopHas ycTaHOBKa Ha iejoKkone «Jle-
HWH» BCS Gblna onyTaHa Tpy6amMu: peaKkTop pac-
nonarasncs oTAeNbHO, NaporeHepaTop OTAENLHO,
HacoChbl OTAENBLHO, U K KaXKAoMy 060pya0BaHUio
TAHYNCS TPy6onpoBoj 60/1bLWOro AnameTpa, pac-
CUYMTaHHbIN Ha BbICOKOE AaBneHne. Hacoch! 6binu
rOPU30HTaJIbHBbIMM, YTO HE OYEHb YOO6HO KaK B
06CNyXMnBaHUK, TaK U B paboTe. B HoBOK ycTa-
HOBKeE B NaporeHepaTtopax BMECTO HEPXKaBEWKM
npumeHnnu 6onee CTOMKNUIM K XITOPHOM KOPPO3uK
TUTaH, KOTOPbIN HE pacTPecKMBaETCs Noj Hanps-
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MouToBas MapkKa, BbinyweHHas B 4ecTb co3Aa-
HUsl aToMoXofa ApPKTUKa

KEHMeM; cama KOHCTpyKuus PY npeacrasnana
Cco60M peaKkTop, COeANHEHHbIN ¢ 060PYA0BaHU-
€M MOLLHbIMW, PaBHOMPOYHBIMMU C KOPMYCHbLIMK
KOHCTPYKLMSAMM, KOPOTKUMKU naTpybKkamu. Ito
noYTH B NONTOPa pasa yMeHbLUN0 06bEeM U Maccy
YCTaHOBKM, NO3TOMY Ha negoKone «JIeHnH» oHa
pa3mecTunacb COBEPLLUEHHO CMOKOMHO, fa ele
0CTanocb MecTo «11 TaHLeB». Cam peakTop Toxe
6blN NPUHLMUNUANBHO APYTUM, C ATUNTUYECKUM
OHULEM, 1 6oiee 3alMLLEHHBIM OT KOPPO3KK 3a
CYEeT HanNaBKM Ha BHYTPEHHIOK NOBEPXHOCTb
Kopnyca HepxaBetolwen ctanu. MNpu cosgaHunm
3TOW YCTaHOBKM MPULLIOCH pa3paboTaTtb HeMano
HOBbIX TEXHONOMMK, K MPUMEpY, NO3BONAIOLMUX
HaJeXHO COEeAMHATb TUTaH U HepXKaBetoLyto
cTanb. B peaynbrate 6bina cos3jaHa HagexHas,
KOMMNaKTHas ycTaHOBKa, KOTOpas yCrnewHo GyHK-
LIMOHMPYET MHOTME AECATUNETHS.

Nepokon «J1eHnH» npopaboTtan 30 neT, Ha NATb
neT 60nblle NPOEKTHOMO CPOKa aKcnyaTauuu. B
1989 roay oH 6bl11 BbIBEAEH M3 cocTaBa GJioTa, U
TO TOMIbKO MOTOMY, 4YTO O6BETILAN KOPMYC CyAHa.
Y10 KacaeTcs peaKTopHOM YCTaHOBKM, 6€30TKas-
HO npopaboTaBLLen K TOMYy BPEMEHMU NOYTU ABa
[OecsATUneTnsl, Ha MOMEHT BblBOZa NeoKona 13
3KCM/yaTalumM OHa ocTaBanacb aBGCoOMOTHO NpU-
rofHOWM K Ja/ibHENLIEMY UCMONb30BaHUIO (1eJOKOS
«J1eHnH» npowen 654,4 TbicT41 MOPCKUX MUJTb, U3
HUX 563,6 Tbicsun — 30 3eMHbIX 9KBATOPOB — BO
Nbfax, To eCTb, B CPEAHEM 3a OAWH roj efoKon
NpOoKaAblBas Nno ceBEPHbLIM MOPSIM MapLUPYT Mpo-
TSYKEHHOCTbIO B O4HO KPYrOCBETHOE NyTELLECTBUE.
3a Bpems cnyK6bl 1elOKoN NpoBen Yyepes Nbapl
ApKTkn 3741 TpaHcnopTHoe cyaHo. — Peg.).

Mocne anpo6aLumun NepBoro aToMHOro fefo-
KoJla CTaNio COBEPLUEHHO SICHO, YTO 6€3 aTOMHbIX
N1eJOKONOB HEBO3MOXKHO 06€eCMneYnTb HageXHoe
OYHKLMOHUPOBaHWE BaXKHENLLEN TPaHCNOPTHON
maructpanu — CeBepHOro MOpCcKoro nytu. U ¢
NeOKOIOM-TO YAan0Cb OCBOWTb TONIbKO 3anagHyto
4acTb NyTH, @ Ha BOCTOK, rAe B onpeaeneHHble roapl
Oblna 6osee TKenas nefjosas 06CTaHOBKaA, axe
«J1eHnH» NpowT He Mor. MNoatomy B mione 1971
roga Ha bantuickom 3aBoje B CaHKT-lNeTepbypre
30NN 1eJOKON «APKTUKa» MOLLHOCTbIO 75 ThIC.
. c. (y nepokona «JleHnH» — 44 ToIC. N1. €. — Pep.).
Ctpowvnu ero yeTblpe roaa. 26 aekabpsa 1972 roaa
6bl1 MPOU3BEAEH CMYCK Ha BoAy, a B Mae 1975
roga «ApKTvKa» BOwW/a B COCTaB AENCTBYIOLLErO
aTOMHOrO NIeJOKONbHOrO doTa.

HacTtoswmm «38e34HbIM Yacom» Ans «<APKTUKM»
cTano nokopeHue CeBepHoro nontoca. HecmoTtps
Ha TO, 4TO NI03YHr «K nontocy — Hanposnom!» 6bia
BbIABMHYT elle B Havyane XX BeKa agMupanom
C.0. MakapoBbIM, 4O 3TOr0 MOMEHTA HWU OAWH
NefOKON He peluancs Ha TaKylo akcneauumio. B
3KCNEPUMEHTaNbHOM IKCNEANLMM MPUHUMANO Yya-
ctve 6onee 200 Yenosek. 17 aBrycta 1977 roga
B YeTblpe Yaca yTpa Nno MOCKOBCKOMY BPeEMEHM
aTOMHbIW N1€40K0/, MPeofoNIeEB MOLWHbIN neas-
HOM NOKPOB LleHTpanbHOro nonsapHoro 6accenHa,
BMNepBble B MUPE AOCTUI B @KTUBHOM MNaaBaHUu
reorpaduyeckon Toukmn CeBepHoro nontoca. Hag
nontocom 6bin nogHAT dnar Coetckoro Coto3a.
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Atomoxop «50 net MoGeabl»

MOpSIKM 1 y4eHble COBEPLUMIU «KPYrOCBETHOE
nyTewecTBue»: BOKPYr AeCATUMETPOBON CTasb-
HOM MauyTbl, K KOTOPOM KPENUIOChb MOMOTHULLE,
npoTonTanu Kpyr pagMycoM METPoB B ABaALaTb
W, cnenys Apyr 3a Apyrom no atomy Kpyry, nepe-
CEK/N BCE 3eMHble MepuanaHbI.

Mepen yxofom € nostoca MOPSIKK CMyCTUK
B BoAbl CeBepHOro J1ejoBUTOro OKeaHa namsaT-
HYIO MeTaNNMYeCKylo NAUTY ¢ M306parkeHnem
[ocynapctBeHHoro rep6a CCCP, kancyny ¢ npo-
ektoM KoHctutyumm CCCP n TEKCTOM rMMHa, a
TaKXe CyBEHMPHbIN WTEMNEeNb noxoda. B ncropum
OTEYEeCTBEHHOrO0 MOpenfiaBaHUs HalaeTcs He-
MHOro NPUMEpPOB, KorAa no utoram OA4HOro penca
BECb 3KMMaX, a 3TO OKOJI0 ABYXCOT YENOBEK, 6blN
HarpakgeH opaeHamu v Megansmu. OpgeHom
OblS1 HArpakaeH U caM aTOMHbIV NeJ0KOoN.

K 1999 roay aToMHbIM Ne10K0N «<ApKTUKa» 3a
25 net cBoew paboTbl NPOLWeNn BO JibAax MoyTH
MUWIMOH MU/b, MOKOPKW NOAOC, MPOBEN 3a Co-
60 OKOMO TpexX ThiCAY CyaoB C rpy3amu. Ho go-
CTOVHYIO UCTOPUIO IeA0KONa MPOAOKMNIT HOBbIN
pekopa. He 3axoas B nopT, atomoxof «ApKTUKa»
poBHO 365 cyToK, ¢ 4 maa 1999 roga no 4 mas
2000 roaa, pa6otan B mopsix CeBepHoro Jlego-
BUTOr0 OKeaHa, 3aHNMasiCb MPOBOKOM CYA0B Ha
Tpaccax CemopnyTtu (npoBeaeHo 110 cyaos), 1
fo6aBun K cBOEMY 6OraToMy NOCYXKHOMY CIIUCKY
50 TbICSY NPONAEHHBIX MUJIb, U3 HUX 32 ThICAYM
BO /ibAax 6e3 eMHOM NONOMKM y310B U Mexa-
HM3MOB NlejoKona. Ha MOMEHT BO3BpaLLeHUs
U3 penca HapaboTKa OCHOBHOIro 060pyA0BaHuUsA
M 06CNYKMBAIOLWMX CUCTEM aTOMHOIO flejoKona
«ApKTuKa» coctaBuna 146 Toicsy 4yacoB. MIMEeHHO
3TU pe3dyNnbTaTbl MNO3BOUIN YYEHBIM U IKCMIya-
TaUMOHLLMKaM NOCTaBUTb BOMPOC O NPOASIEHUH
pecypca paboTbl aTOMHOM YCTAHOBKU «APKTUKM»
00 175 ThicA4 YacoB, a OCTalbHbIX aTOMHbIX 1e-
nokonoB — Ao 150 Tbicay.

B aBrycte 2003 roga nocne Komniekca pa-
60T MO NPOANEHMIO pecypca aTOMHbIN N1e40KoN
«ApKTMKa» BHOBb BblleN Ha Tpaccbl CeBepHOro
MOPCKOro MyTW M ycnewHo paboTan B Te4yeHue
eule gesatu net. 31 miong 2012 roga negokon
6blN UCKNIOYEH N3 PErncTpoBOM KHUIMM Cy0B U Ha-
4af NOAroTOBKY K yTUIM3auum, HapaboTtas 6onee
177 TeicA4 YacoB Npu CpoOKe cnyx6bl 34 roaa.

MNocne cnycka atomoxofa «ApKTuKa» B 1972
rofy, c pa36exKKom B TpU-4eTblpe roga co crane-
nen banTMMcKoro 3aBoja cxoannu aToMHble fe-
noKosbl «CMBUpb», «Poccus», «CoeTckuin Cotos»,
«Aman». NocneaHui B aToM psigy — negokon «50
net Mo6eapbl» aocTpanBanca 17 net v 6bin NPUHAT
B 9KCnyaTaumto Tonbko B Mapte 2007 roaa.

Bce Ha3BaHHble NefoOKONbl OTHOCATCH K
Knaccy «ApKTuKar. [aporeHepupytowmnin 610K —
«cepaue» 94epHON YCTaHOBKM — Ha 3TUX cyaax
NPaKTUYECKM He OTIMYAETCS OT NOCTaBIEHHOIO
B CBOE BpeMs Ha «ApKTUKe». HO OT nefoKona K
NefoKoNy B CBA3M C YXKECTOYEHMEM HOPM aaep-
HOM 6€30MacHOCTV NOSIBASIUCE HOBbIE CUCTEMbI
6e30MaCHOCTU: pacxofiaXKMBaHus, BBOAa Xua-
KOro nornoTuTens v T. 4. bonble Bcero HOBbIX
CcuUCTEM BBOAMNIOCH, KOrAa Havyanucb paboTbl Mo

ATOMHbIW negoKon «Tanmbip»

NPOANEHMIO pecypca AeNCTBYIOLMX YCTAHOBOK,
C Lenbto ycTpaHeHus geduvunta 6€30nacHOCTy.
OpHako, «cepaLe» ycTaHOBKM OCTanoch 6e3 nsame-
HEeHUS, HaCTONbKO 3 PEeKTUBEH Obll CO34aHHbIN
nosiBeKa Ha3ap NpoeKT.

Bonee TOro, 3Ty e ycTaHOBKY MCNONb30BasM
W Ha NnaBy4yen aTOMHOW TEMNO3EKTPOCTaHLNUM
«AKageMnK JToMOHOCOB» — rOIOBHOM MpPOEKTe
cepun MOBUIbHBLIX TpaHCcNopTabenbHbIX 3HEp-
ro61oxkoB Manon mouHocTH (MAT3C). OcHoBHOE
OT/INYME 3aKITI0YAETCH NNLLb B TOM, H4TO aKTUBHas
30Ha Ha [AT3C ans BbINOJHEHUS TPEBGOBAHUI
MATAT3 0 HepacnpoCTpPaHEHUN JOMKHA ObITb
He Bblwe 20% o6oraweHuns. 3To BbI3BaNO He-
KOTOpblE N3MEHEHUSI B KOHCTPYKLMUKU (BMECTO
KaHaJIbHOM OHa CTasia KaCcCEeTHOM), HO CYLLEeCTBEH-
HbIX UBMEHEHWI YyCTaHOBKa He npeTepnena, 3a
UCK/ItlOYEHUEM BHEAPEHNS 60Nee COBEPLIEHHbIX
cucteM 6e30NacHOCTY.

[ns BbIBO3a pa3niMyHbIX FPY30B U3 YCTbEB
CEeBEPHbIX PEK NosiBUNacb He06X0AMMOCTb 3a-
XOAMUTb B YCTbS peK, 4Tobbl 6paTtb Ha 60pT no-
Nle3Hble UCKoNaeMmble, NePeBO3UTb UX B JOCTYI-
Hble MOPTbl Pa3rpy3Kku. [Ing aToro HyXHbl 6bl1M
MenKocuasme nefoKosbl. Tak 6blvM co3aHbl
aTOMHble OHOPEAaKTOPHbIE IeAOKObI «TanMbIp»
n «Banray». Bce o6opyagoBaHue n Kopnyc aTux
NefoKoNoB Aenann B ®UHAAHAMK, @ aTOMHYI0
yCTaHOBKY MOHTMpOBanu Ha bantunckom 3a-
BoAe B JleHnHrpage. PeakTopHas ycTaHOBKa
MCNoMIb30Banach Ta Xe, 4YTO U Ha NPeabIayLmnx
cyAax, C He3Ha4YuTeNbHbIMU USMEHEHUAMM, Ha-
npaBNeHHbIMU Ha CHUXEHUE MacCOo-rabapuUTHbIX
XapaKTEPUCTUK. «TanMblp» OblUT MPUHAT B IKCMY-
ataumio 30 nioHsa 1989 roaa, a «Bavrau» — 25
uiona 1990-ro.

[lo HacTosLero BpemeHun Ha CeBepHOM MOp-
CKOM NyTW paboTatoT YeTbIpe aTOMHbIX leoKona:
«50 net MNobeabl», «Banrayr, «Tanmbip» U «AMan».
MaTbIv negokon — «CoBeTckmi Coo3» — HAaXoAnT-
€S B 3KCMyaTaLMOHHOM pe3epBe. CPpoK CyKobl
«Tanmblpa» 1 «Banravar, ¢ y4eTOM NPOASIEHHbIX
pecypcHbIX NoKa3aTenen, 3akaHumMBaeTca B 2018
roay, «<Amana» — B 2020-m.

KctaTtn, B nocnegHne roabl MOLWHENLLUN B
MUpe aTOMHbIV negokon «50 net Nobeabl» akTHB-
HO MCMONb30BaCs B KAYECTBE KPYU3HOrO CyaHa,
Ha KOTOPOM TYPUCTOB A0OCTaBNANN Ha CeBepHbIf
nostoc. 3T0 MPUHOCKIIO XOPOLLME AEHbIU, HO C
2015 roga apa nefoKoNbHbIX KPYM30B 3aBep-
LUMTCS, NOCKONbKY NNeA0KONbI CTAHOBATCS O4YEHb
BOCTpe6OBaHHbIMU /191 BbINOSHEHUS NPOM3BOS-
CTBEHHbIX 3aJa4y No0 OCBOEHMIO APKTUKM.

— IOpui KupunnoBu4, yauButesnbHoO, 4TO
Ha CerofHAWHUA AeHb Hawa cTpaHa no-
NnpeXXHemy ocTaeTcs €AUHCTBEHHOW B MuUpe
AepXXaBoW, UMeIoLEed aTOMHbIe JIefOKOJIbl.
Heyxenn HUKTO TaK M He NbITaCA COCTaBUTb
HaM KOHKypeHuuio?

— A 3a4eM UM 3TO 6bIN0 HYXHO? Kak naeect-
HO, C APKTMKOM rpaHuWyunT BCEro NATb CTPaH B
mupe: JaHusg, Hopserus, Kanaga, CLUA u mbl.
Mpu atom CoBeTcKkui Coo3 UMEET camytlo Npo-
TSHKEHHYI0 6eperoByto IMHWIO, 3aTparMBaloLLyto




noyTH TpeTb Been nnouwaam Apktuku. OcBoeHne
TaKMX OFPOMHbBIX TEPPUTOPUI GbINO NPOCTO He-
obxoanmocTblo ans CCCPR.

Y apyrux ctpaH 6eperosas NMHWUA ropasgo
MeHble. KaHagy, KOHEYHO, TOXEe MOXHO B NMOHOM
Mepe cyMTaTb apKTUYECKOW AEPKaBOn, TaK Kak
40% ee TeppuUTOpUK OTHOCUTCS K ApPKTUKE, HO
NS Hee co3aaHne aToMHoro ¢Gnota okasanocb
C/TIMWKOM JoporocTosiuen 3agaven. KaHagubl
OAHO BPEMS pellanu BOMNpPOChbl OCBOEHUS ap-
KTUYECKMX TEPPUTOPUI 3a CYET TOro, 4TO 6panu
HallKW IeAOKOSbl B IN3UHT.

Cewyac, Koraa peyb naet 06 0CBOEHWUM apKTH-
4eCKMx HedTAHbIX U ra30BbIX MECTOPOXKAEHUN,
HaBepHsKa 3aMMyTCs cCO3aHNeM COOCTBEHHbIX
NefOKONIOB aMepUKaHLibl, a, BO3MOXHO, U Apyrue
CTpaHbl. Ho 1x elle Haao caenartb.

- Ewe Gonee yauBUTENbHO, YTO Mbl CyMe-
JIN COXPaHUTb CBO aTOMHbIN G1I0T, HeCcMOTpS
Ha Bce NPOUCXOAMUBLUKE B CTPAHE NEePEeMEHbI...

— Koraa Havyanacb nepectpoka, 4nsa 1oro,
4YTO6bI BbIXWUTb, MHOIME Ha4vann HanpaBo U Ha-
NeBO pa3faBaTb CBOW CEKpPEeTHble pa3paboTKu.
JlegoKonbl, N0 c4acTbio, OKa3annucb HUKOMY He
HYXHbI, MOTOMY YTO K 3TOMY BPEMEHM UX IKCMNY-
aTaums okasanacb rnyboKo yobITo4Hon. O6beM
nepeBO30K B pasbl COKpaTtuncs. Hy 4to Takoe
nepeBe3TU NOATOHHbI rpy3a no CeBepHOMy MOp-
ckomy nyTn? KoHeyHo, 3aTpaThbl Ha TaKyto nepe-
BO3KY HE OKyMnanucb 1 He MOI/IN OKYNUTbCS. TeM
60nee 3aTpaTHbl 1€A0KONbI, CTOSALLME HA MPUKONE.
Mx Beab Haao noaaepxmnBaTb B paboyem nopsa-
Ke, ¥ 3KMNaXK HWKyAa He aeHellb. BoT HUKomy
B FO/I0BY U He MPULLIO NpoAaTb MHOCTPaHLam
TaKyto «HEBbIFOHYIO» pa3paboTKy.

Mornu 6bl, KOHEYHO, HalL K BeNUKKe «pedop-
MaTopbl» NYCTUTb BECb NI€A0KONbHbLIN GNOT Nog
HOX, KaK 3TO CNy4Mnocb C MOABOAHLIMU N0Of4-
KaMu, Aa, BUAHO, PYKM He gownu. A noToM BOT
0GHaPYXMNU 3aNexmn None3HblX MCKONaeMbIX B
ApKTHUKe...

Hapo ckasatb, YTO POCCUMICKUIA aTOMHbIN GoT
BO MHOMOM CyLLEeCTBYeT 6narojaps nporpamme
NpPoANEeHNs pecypca AENCTBYIOWMX YCTAHOBOK.
Korga peaKtopHas ycTaHOBKa ANa nejokona
TONbKO pa3pabaTbiBanach, CPOK IKcMyaTaLum
[Na Hee orpaHuMYMBancs ABeHaduaTtblo Tbicsya-
MM YacoB. 3To Bcero nontopa roga. lorom atot
CPOK noBbicKAKn A0 25 ThicAY YacoB, 3atem Ao 50
Tbica4, A0 100 Tbicay, 4o 150 ThicaY, a cenyac Ha
nepokonax «Bawray» u «TaMblp» NOANEH pecypc
[0 175 ThicAY YacoB M CPOK CNy6bl nefoKona
10 32 neT. HMKaKmx CylecTBEHHbIX PEMOHTOB
PEaKTOPHbIX YCTAHOBOK Ha IeA0K0/1ax He MPOBO-
aunocb. Kak nto6un noBTOpsATh Hall NePBbIN ras-
HbI KOHCTPYKTOP Uropb MBaHoBMY AGpPUKaHTOB,
«yCTAHOBKM HaJo NPOEeKTMpOBaThb B pacyeTe Ha
[lypaKoB», 4TOObI HUKaKas CrydanHas oWwnbKa He
Morna ctaTb POKOBOW. Hallv ycTaHOBKM OKa3anuch
0O4Y€eHb XOPOLUMMU, YTO NOATBEPHKAAETCS BOT YIKe
LLIEeCTON AECATOK NET.

B aBrycte 2008 roga aToMHbIM 0T 6Gbla
nepeaaH Ha 6anaHc [ockopnopaunn «Pocatomn.
C Tex nop paboTon BCeX NeOKON0B ynpaBnset
dryn «Aromonot» B MypmaHcke. [1Ba roaa Hasaa
Halle NpaBu1TENbCTBO NOANMUCAN0 NOCTaHOBNEHWE
0 CTPOMUTENBCTBE FONOBHOMO YHUBEPCAbHOIO
aTOMHOrO leloKona. YHMBepcanbHbIM OH Ha3bl-
BaeTcs NoTOMY, 4TO COBMeLLaeT B cebe BO3MOXK-
HOCTU W NYyGOKOCUASALLErO, U MENKOCUAALLETO
NefoKONOB, TO €CTb, Y HEFO MOXET 6bITb OCajKa
1 10,5 meTpa, n 8,5 MeTpa 3a CYET NepeKayvKu
BO/bl M3 MOpPS B /IeIOKO/ 1 C leloKoNa B Mope.
370 yHUKaNbHas KOHCTPYKLMS, No3Bonstowas
nepokony pa6otatb M Ha CEBMOPNYTH, U B YCTbAX
CUBUpCKKx pek. LnpuHa — 34 meTpa — No3Bo-
NsieT NPOBOAUTb TAHKEPbI AEABENTOM CTO ThICAY
TOHH. 1py 3TOM 3KCNepUMeEHTabHblE MPOBOAKM
NOKasblBaloT, 4TO JIEAOKON MPUMEPHO BABOE Obl-

Atomoxop «Bairau»

Mogaenb yctaHoBkn PUTM-200

YHuBepcanbHblii aTOMHbI 1IeAOKON

cTpee 6yaet npeogoneBatb CeBepHbIM MOPCKOM
nyTb, YEM €ro NPeaWecTBEHHNKM.

B coctaBe sa4epHON 3HepreTMyecKom ycrta-
HOBKM MCMONb3YETCH HOBbIM TUM MHTErPabHOWM
peaKTopHoM ycTaHoBKM «PUTM-200», paspabo-
TaHHon B OKBM AdpwkaHTOB. TennoBas MoLL-
HOCTb OfHOro peaKtopa — 175 MBT. PeaKtop-
Hasl yCTaHOBKa BbINOJIHEHA C MHTErpaabHbIM
naporeHepupyoLwmm 6J10KOM, 4TO NO3BOJIUNO
KOHCTPYKTOpam J06MTbCS MEHbLUUX pa3MepoB
1 maccol PY. lfinHa yCTaHOBKMW — WWECTb METPOB,
LWMPUHA TOXKE LeCb METPOB, BEC B 3aLUUTHOM
0605104Ke — Ao 1000 ToHH. PacyeTHOe Bpems
paboTbl peaKkTopa Ha OfHOW 3arpy3Ke Tonansa
(c oboralweHnem no ypaHy-235 go 20%) — go
10-12 net. «<PUTM-200» aBNAETCA CErogHsa ca-
MbIM COBPEMEHHbIM, BbICOKOTEXHOIOTUYHBIM U
6e30nacHbIM SAEPHBIM PEAKTOPOM C MUHUMAaSb-
HbIMW Macco-rabapuUTHbIMU XapaKTepUCTUKaAMMU.
YKe nnaHupyeTcs co3[aTb TaKMe e YyCTaHOBKMU
n ans nnasy4unx AQC.

B nekabpe 2017 roga AToMbNOT NiaHUpyeT
Nosly4nTb NEPBbLIA B HOBENLLIEN UCTOPUM YHUBED-
CanbHbl aTOMHbIM NeA0K0N MOLIHOCTbLIO 60 MBT.
BTopow v TpeTuh negoKonbl AONXKHbI BBECTU B
aKcnayaTtaumto K 2020 rogy. 3Tn CPOKM NPOAMK-
TOBaHbI XECTKOW HEOOXOANMOCTBIO, T. K. Mocne
2020 roga B cocTaBe AEMCTBYIOLLENO aTOMHOIO
NefoKONbHOro $GbnoTa MOXET OCTaTbCsl TONbKO
atomoxog «50 net MNobeabi».

JlegoKonbl HOBOro NOKONEHUS, OCHALLEHHbIE
COBPEMEHHbIMW 3N1EMEHTaMW aHTUTEPPOPUCTU-

AKTYAJIbHO

YeCKOW 3alluTbl U HaBuraLuuu, yayt MoLHee U
6bICTpee CBOUX NPeALWecTBEHHNKOB. OHM MOTyT
y4yacTBOBaTb ¥ B NPOBOAKE CyAoB no CeBepHOMy
MOPCKOMY MYTW, U B OCBOEHUN MECTOPOKAEHUN
pa3nnyHbIX NONE3HbIX UCKOMAEMbIX Ha Wenbde
M Ha mMaTepuKe, U B obecrneyeHnn BCEMU He-
ob6xoaMmbiMu ToBapamu xutenen Cesepa, U B
pbi6onoBcTBE. YUMUTbIBAs, YTO rPy30MOTOK MO
CeBepHOMY MOPCKOMY MYTU C KaxAblM rOAOM
TONIbKO YBeNN4YnBaeTcs, NOTPeOHOCTb B aTOMHbIX
NlefoKoNax B POCCUMCKOM APKTUKe ByaeT TONbKO
BO3pacTartb.

KcTtatu, oxkmaaetcs, 4To K Havany 20-x rogos
aKcnnyatauma CeBMopnyT BbIMAET Ha KOMMeEp-
YeCKylo OCHOBY, M Torga Poccus MOXeT NonyynTb
6onblure auBuaeHabl. Ho TonbKO B TOM cryyae,
€C/IN Y Hac 6yaeT aTOMHbIN NeOKONbHbIN GOT.

Mexay Tem, B paMKax roc3akasa Ha 2014-
2016 roabl nnaHnpyeTcs pa3paboTKa NpoeKTa fe-
[OKOa cneaytoLero noKONEHNs, OH HOCUT Ha3Ba-
Hue JIngepr. 3To GyaeT KpynmHEWLMI POCCUNCKUI
nenokon ¢ MolHocTtbio 110 MBT. ThaBHasg uenb
6yfyLLero cyaHa — ocyLecTBNEHWE KPYrnoroanyHom
HaBurauum Ha CeBepPHOM MOPCKOM MyTH, B JtO-
6bIX NOroAHbIX ycnosusix. Cenyac Mbl OrpaHuyeHbl
CPOKOM 5-6 mMecsiueB. 310 CBSI3aHO U C paboTon
CaMVX 1e[JOKOSI0B, U C TeMV CydaMu, NPOXOXKAEHNe
KOTOPbIX OHM 06ecnevmBatoT. MowHOCTb «Jluaepa»
6ecrnpeLefeHTHa, oHa B [Ba pa3a 6onblue, Yem
MOLLHOCTb J1I060r0 MMEIOLLErocs Ha CeroAHALIHNMA
[leHb aTOMHOro Nlefjokona. BoeHHble 1 naccaxup-
CKMe Kopabnu ¢ MoLHocTbio 110 MBT cyLlecTBytoT,
HO NleJoKOJbl — HeT. ELle ogHO NnpenmMyLLecTso 6y-
Zyuiero Kopabns — ero pasmepsl. LLnpuHa Halwmx
COBPEMEHHbIX lefoKkonos — 30 METPOoB, € y4ETOM
noAsoMa fibAa OHUW JenatoT KaHanbl 33-34 meTpa.
A lUMPUHA MHOTMX FPY30BbIX CYA0B, KOTOPbIE HY}KHO
npoBoanTb No CeBMopnyTH, gocturaet 45-50 me-
TPOB. [03TOMY HYXXHO CTPOUTB Y3Ke 60/1ee KpyrHble
Kopabnu, Kakum un 6yaeTt Juaep».

— KakoBbl nepcneKkTMBblI pa3BUTUA pe-
AKTOPHbIX YCTAHOBOK A/1A nefoKonos? Bos-
MOXKHO /1M coO3aHue aBTOHOMHbIX YCTAaHOBOK,
B 5-10 pa3 MeHbLIUX NO CBOUM ra6apuram,
yem «PUTM-200»?

— HerT, peaKkTopHbIX yCTAHOBOK «4/11 0COGHS-
KoB» He 6yaeT! To, 4TO Halla ycTaHOBKa npu 6onee
BbICOKOV MOLLHOCTM B NO/TOPa pa3a yMeHblunna
pasmepbl MO CPpaBHEHUIO C NpeaLlecTBEHHULEN
— 3TO0 Y)Ke rpoMagHoe JocTueHue. Mo3aToMy Mbl
yBEPEHbI, YTO Y HaLLWX YCTAHOBOK O4€Hb XOpoLLne
nepcneKkTnBbl U 6onbluoe byayLllee.

- Y710 X, Mbl MOXX€M CKa3aTb, 4TO B poc-
CMACKOM aToMHOM ¢JioTe BCe CMOKOMHO U
BC€ XOpOLLUO...

— Bce cnokornHo. Ho noKa He Bce XOpoLwlo.
Koraa nefokonbHbIM GNOT NnepeLen B Kopnopa-
umto «<PocaTom», 6bIN0 O4EHb MHOrO€E CieNnaHo,
4TOGbl NPUBECTM CUTYaLMIO Ha GNOTe B NOPALOK:
B 4aCTHOCTHW, pacniaTtuTbCa C 3KMNaxamu no
fonram no 3apnnate. 3To BOOAYLIEBWUIIO NiaB-
cocCTaB, ano Hagexay Ha pa3BuThe 6a3bl 4ns
obcnyKmMBaHus nefokonoB. Ho 6a3a pa3BuBa-
eTcsl, ee MOLHOCTEN He XxBaTaeT, HYXHbl COOT-
BeTCTBYtOLWMNE AOCTPOMKKU. Cyfa aBTOHOMHOIO
TEXHUYECKOro 06CNYKNBaHWA BCe O4YEHb CTapble,
[laBHO NpeBbLICUBLUXE HOPMATUBHbLIE CPOKM IKC-
nnyataumun. Cenyac 3akasanu CTPOMTENLCTBO He-
CKO/IbKMX HOBbIX, HO MPOWAET roaa Tpu, MOKa OHK
nosiIBATCS. YYUTbIBas NOSABNEHUE HOBbIX CYAOB,
Heo6xoAMMO paclwupsaTb Nupc. Hago Kyaa-To
feBaTb 1e0KO/Ibl, KOTOPbIE CEFOAHS HAaX0AATCS
B oTcToe. CnoBom, npo6nem MHoro. Bce oHu
HaxoasaTcs B BegeHun AtomdnoTa, v Hago npu-
3HaTb, YTO cenyac paboTbl B 3TOM HanpasBneHUK
BeyTCs [OCTaTO4HO aKTMBHO. B o6lem, ectb
nosof A4ng onTumu3ama.

Fanuna MUTbKHUHA
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Breaking the Ice of the Arctic Region

Exploration of the Arctic region is a topical
issue on the Russian and Western agenda. But
the ambitious goals of the claimants upon the
illimitable wealth covered by the ice can be
practically achieved only if a maritime traffic
is organized in the northern seas.

Russia is considered a powerful Arctic nation
because it has the world’s only icebreaker fleet.
The Northern Sea Route (NSR) is a permanent
thoroughfare due to the use of nuclear icebreak-
ers. Nuclear-powered icebreakers have been
navigating the NSR for a long time; they do not
need refueling, thus helping to solve various tasks
independently, which is especially important in
the conditions of the Arctic.

Russia’s nuclear icebreaker fleet has been
developing concomitantly with the development
of Russia’s nuclear sector. Building nuclear power
units for the civil fleet, first and foremost, for
icebreakers was initiated by Anatoly Alexandrov.
A reactor for the first and other icebreakers was
designed and produced by joint efforts of a plant
N292 in Gorky and it’s design office.

Yuri Panov, former Chief Designer of WWER-
type reactors, Counsellor of OKBM Afrikantov
Director — Chief Designer, Honored Designer of
the Russian Federation, recollects the events
of the past.

- How did it happen that OKBM became
that very company that developed the first
reactor for the icebreaker fleet?

— Ayear before the governmental decree on
construction of the first icebreaker was issued,
the Government adopted a decree on construc-
tion of the first Soviet nuclear submarine (the
decree was signed by Joseph Stalin in Septem-
ber 1952). The decision was initiated by Igor
Kurchatov and Anatoly Alexandrov.

NII-8, a specially organized research institute
in Moscow (now — NIKIET named after Nikolai
Dollezhal), was assigned a mission to develop
a reactor for the submarine while Gorky Plant
N292 that incorporated a design office had to
manufacture the unit. The design office was set
a task to produce the unit at the plant.

The design office specialists who later formed
the core of OKBM Africantov team found that
the engineering design developed in Moscow
contained such solutions that would make the
submarine unviable. As a result, a detailed design
was developed that had little in common with
the initial draft.

When a year later the USSR Council of Minis-
ters adopted a decree (on November 20, 1953)
on building «Lenin» nuclear icebreaker, the world’s
first nuclear-powered civilian ship, Igor Afrikantov,
then the Chief Designer of the Plant N292 design
office, insisted that the reactor and all the equip-
ment would be developed by his design office.
The reactor was produced mainly by Plant N292
while assembly and testing were performed by
Admiralteisky Plantin Leningrad under constant
supervision of the design office experts. Designer
supervision over the reactor was also performed
by OKBM specialists.

«Lenin» nuclear-powered icebreaker was ex-
pected to aid shipping along the Northern Sea
Route. With its powerful power plant and its long
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self-sustaining period, the vessel extended navi-
gation significantly in the Arctic. As its navigation
zone was practically unlimited, the vessel was
able to visit most remote Arctic areas during
one voyage.

The length of the icebreaker was 134 m, the
width — 27.6 m, the displacement — 16,000 tons,
speed — 18 knots in ice-free waters; it can force
through ice with thickness of 2 m (6.5 feet) at
speeds up to 2 knots (about 4 km/h). The ice-
breaker’s hull was made of high-strength steel
developed at Prometei Research Institute.

On December 5, 1957, the icebreaker was
put afloat; a sea trial began in September 1959
in the Gulf of Finland; on December 3, 1959, the
sea trial was successfully completed and the
USSR state flag was hoisted on Lenin icebreaker.
It is the date of the birth of Soviet nuclear ice-
breaker fleet.

According to the initial plans, the reactor was
in successful operation for six years demonstrat-
ing its good performance. Then an order was
received by the plant to produce another set
of similar equipment to make the icebreaker
useable for many years. At the same time, the
Government adopted a decree to develop a more
powerful nuclear icebreaker «Arktika», and OKBM
developed the reactor for the icebreaker.

After the analysis of a new version of the
reactor, conclusion was made that it was easier
and more reasonable to decommission the reac-
tor under operation on «Lenin» icebreaker and
to replace it by the upgraded one.

The icebreaker must be upgraded very quickly
since its first criticality was scheduled for April
22, 1970 to celebrate Vladimir Lenin’s 100th
anniversary. A special decree of the Central Com-
mittee of the Communist Party and the USSR
Council of Ministers set tasks to several dozens
of enterprises participating in the project. The first
criticality of «Lenin» icebreaker was effected on
April 22. In the beginning of May, the vessel sailed
for a year-long voyage in the Arctic region with
a new plant that had never been test-operated.

- Did the plant differ greatly from the first
reactor? What was so new in it?

— Everything was new. The first reactor plant
on «Lenin» icebreaker was wrapped in pipes: the
reactor, the steam generator, the pumps were
separated from each other, and each unit was
connected with other units by large-diameter
high-pressure pipes. The pumps were horizon-
tal, and it was inconvenient for operation and
maintenance. In the steam generators of the
new plant stainless steel was replaced by tita-
nium that is more resistant to chloric corrosion
and does not crack under tension. The reactor
plant consisted of the reactor connected to the
equipment by short and strong connectors. As
a result, the dimesnsions and weight of the in-
stallation decreased 1.5 times; thus, there was
enough room to erect it. The reactor itself was
also absolutely different. It had an elliptic bottom
and was protected against corrosion by stainless
steel overlaid on the inner surface of the reactor
vessel. To produce the installation, designers
had to develop many new technologies. For ex-
ample, a technology of surfacing stainless steel

on titanium was developed. Thus, a compact and
reliable installation was designed that has been
in operation for dozens of years.

Nuclear-power icebreaker «Lenin» was in op-
eration for 30 years, five years longer than its
design lifetime. In 1989, it was decommissioned
just for one reason: its hull had deteriorated. That
time the reactor plant that had been in operation
for about 20 years was still exploitable (Lenin
icebreaker has covered 654.4 thousand nauti-
cal miles, among them 563.6 thousand miles,
which equals to 30 equators, in ice; it means that
the annual average voyage of the ship equals to
one equator length; the icebreaker has piloted
3,741 vessels).

After the first nuclear-powered icebreaker
had been tested, it became clear that nuclear
icebreakers were indispensable for ensuring
navigation along the Northern Sea Route. Even
when the icebreaker was available, it became
possible to explore only the western part of the
route; as for the eastern part, sometimes the
ice conditions there were so hard that even nu-
clear icebreaker «Lenin» was unable to force its
way through the ice. That is why in July 1971 a
keel of Arktika icebreaker with the capacity of
75,000 h.p. («<Lenin» icebreaker had the capacity
of 44,000 h.p.) was laid down at Baltic Plant in
Saint-Petersburg. It was built for four years, and
on December 26, 1972, the vessel was put afloat
and in May 1975 became a unit of the nuclear
icebreaker fleet.

The conquest of the North Pole became the
sidereal hour for the fleet. Though the slogan
«Baldheaded to the Pole!» was proposed by Admi-
ral Stepan Makarov as early as in the beginning
of the 20th century, no icebreaker managed to
undertake such an expedition. Over 200 special-
ists participated in the trial expedition to the
North Pole. On August 17, 1977, 04.00 a.m.
Moscow time, the nuclear icebreaker reached
the Pole having forced its way through a powerful
ice cover of the central basin of the Arctic. The
flag of the Soviet Union was hoisted at the Pole.
Seamen and scientists made a round-the-world
trip: they stamped a trail in the snow and, walking
one after another around the flag pole, crossed
all meridians of the Earth.

Before leaving the Pole, the seamen plunged
into the water of the Arctic Ocean a metal plate
with the USSR coat-of-arms inscribed on it, a
capsule with the USSR Constitution draft and
a text of the national anthem and a souvenir
punch of the expedition. Rare are cases when the
whole crew, i.e. about 200 people, was rewarded
with orders and medals for the participation in
an expedition. The icebreaker itself was also
rewarded with an order.

By 1999, for 25 years of operation, «Arktika»
ship had covered about one million miles, con-
quered the North Pole and piloted about 3,000
vessels. Yet, one more record was added to the
glory of the icebreaker. Since May 4, 1999 to
May 4, 2000 «Arktika» icebreaker was navi-
gating along the Northern Sea Route without
touching at a port and a single damage of its
units. The ship covered 50,000 miles, among
them 32,000 miles in ice. By the time «Arktika»
returned from the voyage, the operation hours




of its main and servicing facilities amounted
to 146,000 hours. This allowed scientists and
operation specialists to propose extending the
lifetime of «Arktika» nuclear plant to 175,000
hours and the lifetime of other nuclear icebreak-
ers — to 15,000 hours.

After the completion of works related to the
extension of the nuclear plant’s lifetime in August
2003, the icebreaker again put out to sea and
then operated for nine more years. On July 31,
2012, nuclear-powered icebreaker «Arktika» was
excluded from the Register Hook having worked
for 177,000 hours for 34 years, and preparation
for its disposition began.

After the commissioning of «Arktika» ice-
breaker in 1972, nuclear icebreakers Sibir,
Rossiya, Soviet Union, Yamal were launched
from the building slips of the Baltic Plant once
in three-four years. The last one was «Fifty Years
of Victory» icebreaker that was built for 17 years
and was commissioned only in March 2007.

The above icebreakers belong to «Arktika»
class. The steam generator — the core of the
nuclear plant — has little difference from the
one that was installed on «Arktika» ship. But new
safety systems were added on each icebreaker:
an emergency cooldown system, a soluble poi-
son injection system, etc. More systems were
introduced when it became necessary to extend
the lifetime of the units under operation and to
solve the problem of the safety deficit. But the
core of the plant remained unchanged as the
design made half a century before proved to be
exclusively efficient.

Moreover, the same nuclear plant was used
on the floating nuclear power plant <Academician
Lomonosovw», the trial project of mobile small
capacity nuclear plants. The only distinguishing
feature was that the enrichment in the reactor
core was beyond 20% to meet the IAEA require-
ments of non-proliferation. It entailed some
changes in the design (instead of channel design
a cartridge design was used) without any other
substantial alterations. And more sophisticated
safety systems were introduced.

In order to take aboard natural resources and
to transport them to unloading ports, icebreakers
must be able to enter river mouths. So, shallow-
draft ships were required. «Taimyr» and «Vaigach»
single-reactor icebreakers were developed. Their
hulls and equipment were manufactured in Fin-
land while the reactor installation was produced
at Baltic Plant in Leningrad. It was the same reac-
tor plant but with some insignificant alterations
made to reduce the weight and dimensions of the
plant. «Taimyr» ship was accepted for operation
onJune 30, 1989, and «Vaigach» icebreaker on
July 25, 1990.

Four nuclear-powered icebreakers have
been operating on the Northern Sea Route:
«Fifty years of Victory», «Vaigach», «Taimyr» and
«Yamal». The «Soviet Union» icebreaker is at the
operating reserve. The lifetime of «Taimyr» and
«Vaigach» icebreakers will be over in 2018, of
Yamal ship — in 2020.

By the way, in recent years «Fifty years of Vic-
tory» ship, the world’s most powerful icebreaker,
has been used as a cruise boat for bringing tour-
ists to the North Pole. It has brought a good re-
turn, but in 2015 the era of icebreaker cruises
will be over since icebreakers are in demand for
the Arctic exploration.

- The fact is surprising that Russia re-
mains the only country with an icebreaker
fleet. Hasn’t any other country tried to com-
pete with us?

— Nobody needed to do so. Only five countries
border with the Arctic region: Denmark, Norway,

Canada, USA and Russia. Russia has the longest
coastline along a third of the Arctic territory. For
the Soviet Union, exploration of the vast territory
was a vital necessity.

The coastline of other countries is much
shorter. Canada can be considered as an Arctic
country since 40% of its territory is in the Arctic
region, but building a nuclear fleet was too ex-
pensive for Canada. At one time Canadians tried
to solve the task of exploring the Arctic territory
leasing our icebreakers.

Today, when the issue of exploring Arctic oil
and gas fields has become topical, Americans
are likely to start building nuclear icebreakers
of their own. But it will take time to build them.

- It is still more surprising that we have
managed to keep our nuclear fleet despite all
the transformations in the country...

— When the perestroika began, many re-
searchers handed around their secret know-how
just to survive. Fortunately, icebreakers were
not in demand since their operation turned out
to be too costy. The volume of transportation
reduced manifold. Is it worth to transport half a
ton of cargo along the Northern Sea Route? The
costis too high. Laid-up ships are even more un-
profitable. They are supposed to be maintained,
and the crews must be retained. So, nobody
thought of selling such an unprofitable product
to foreigners.

Certainly, our «great reformers» could take
all icebreakers to pieces as it happened to sub-
marines but, apparently, they did not have time
to do this. Later, deposits of natural resources
were found in the Arctic region...

It is noteworthy that Russia’s nuclear fleet
has been preserved due to the extension of the
lifetime of units under operation. When the ice-
breaker reactor plant was developed, its life-
time was rated at 12,000 hours. It means only
one year and a half. Then the operation time
was extended to 25,000 hours, 50,000 hours,
100,000 hours, 150,000 hours, and the opera-
tion time of Vaigach and Taimyr icebreakers has
been extended to 175,000 hour, or 32 years. No
significant repair works have been made at the
reactor plants. As our first Chief Designer Igor
Afrikantov used to say: «Reactor plants must
be designed fool-proof» so that no accidental
error would become a fatal flaw. Sixty year of
experience in our reactor plants proved that they
are very good.

The nuclear fleet was transferred to the bal-
ance sheet of Rosatom State Corporation in Au-
gust 2008. Since then Atomflot of Murmansk is
in charge of all icebreaker operations. A decree
on construction of a universal nuclear icebreaker
was adopted by the Government two years ago.
The vessel is called universal because it com-
bines properties of deep-draft and shallow-draft
ships: its sea-gauge can be changed from 10.5 m
to 8.5 by means of pumping water from sea to the
vessel and vice versa. The design is unique, and
allows using the icebreaker both on the Northern
Sea Route and in river mouths. With the width of
34 m, it can pilot tankers with the deadweight of
100,000 tons. Trial navigations proved that the
icebreaker will navigate the NSR twice as fast
as its predecessors.

RITM-200 integral reactor unit developed by
OKBM Afrikantov is used in the reactor plant. A
reactor’s thermal power is 175 MW. Installation
of an integral steam generator unit allowed to
reduce the weight and dimensions of the reactor
plant. The length of the plant is 6 m, the width
is 6 m, the weight of the reactor in containment
is 1,000 tons. Estimated operation time on one
fuel load (20%-enriched uranium-235) is 10 to
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12 years. RITM-200 is the most sophisticated,
hi-tech and safe nuclear reactor with the mini-
mal weight and dimensions. Plans are made to
develop similar plants for FNPP.

Atomflot expects to receive the first universal
nuclear icebreaker with the capacity of 60 MW.
The second and third icebreakers will be commis-
sioned by 2020. Itis a vital necessity to observe
the deadlines since after 2020 only «Fifty Years
of Victory» icebreaker will be afloat.

As compared to their predecessors, the new
generation icebreakers equipped with modern
counterterrorist protection and navigation sys-
tems will be faster and more powerful. They will
be used for piloting ships along the NSR, for
exploration of off-shore and on-shore fields, for
transporting goods to inhabitants of the Arctic
Region and for fishing. Given the increase of
the transportation volume along the NSR, the
demand for nuclear icebreakers will only grow
in Russia’s Arctic region.

Incidentally, by early 2020s operations on
the NSR will be commercialized, and Russia will
be able to receive large dividends. But it will be
possible only if the country has a nuclear fleet
of its own.

Meanwhile, plans have been made to develop
a new generation icebreaker named «Leader
within the state order for 2014-2016. It will be
the largest Russian icebreaker with the capacity
of 110 MW. The principal mission of the vessel
is to navigate year-round along the NSR in any
weather conditions. Now the navigation is limited
to five-six months due to the capacities of the
icebreakers and the ships they pilot. The «Leader»
icebreaker has an unprecedented capacity that
is twice as much as the capacity of any nuclear
icebreaker. There is no icebreaker with the capac-
ity of 1210 MW though military and civilian ships
of the same capacity are available. Dimensions
are another advantage of the icebreaker. The
width of the icebreakers under operation is 30 m;
with consideration of ice breakage, the vessels
make channels of 33-34 m wide. Yet, the width
of ships to be piloted along the NSR is 45-50 m.
It means that larger icebreakers must be built,
such as Leader vessel.

- What are the prospects of icebreaker
reactor plants development? Is it possible to
build self-contained reactors five-ten times
smaller than RITM-200 reactor?

— No, we are not going to develop self-con-
tained units. With the capacity 1.5 times greater
and smaller dimensions, our reactor plant pre-
sents a tremendous achievement. We are con-
fident that our plants have very good prospects.

- Well, one may say that everything is OK,
everything is calm in Russia’s nuclear fleet...

— Everything is calm but not OK. After the
icebreaker fleet had been transferred to Ro-
satom, quite a lot was done to improve the
situation, in particular, to wipe off debts to the
crews. The shipboard personnel got inspired,
and it gave hope for the improvement of the
servicing base. The servicing base has limited
capacity now, new facilities are required. Ships
of self-contained maintenance are very old, their
lifetime has long expired. An order has been
made to build several new ships but they will
be ready in three years. For the new ships the
pier must be expanded. The laid-up icebreak-
ers must be disposed of. Thus, there are many
problems, but they are being solved by Atomflot
quite energetically. Upon the whole, there are
all reasons to be optimistic.

Galina MITKINA
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KOH®EPEHLNA

«Ky3bKWMHa MaTb» B IT-npenomnaeHnmn

UHPopmMaLUOHHbIE TEXHONIOTUU JABHO
y}Xe cTa/M HeoTbeMJieMoW 4YacTblo fef-
TEeNIbHOCTU KPYNHbBIX U YCNELWHbIX MUPOBbIX
KoMnaHui. UMeHHO no3Tomy, Koraa npaBu-
TeNbCTBO CTPpaHbl nocTtaBuno nepep lockop-
nopauuen «Pocatom» 3agayvy ctaTtb IMAEPOM
rnoGanbHOro pbiHKa ifepPHbIX TEXHOJIOTUH,
Ha IT 6b110 06GpaLeHo caMoe NpUucTasbHoe
BHUMaHue.

B ycnoBuax rno6anbHOro pblHKa Beaylime
KOMMaHWW KOHKYPUPYIOT HE TONbKO No napame-
TpaM peaKTopoB WK SAEPHOro TOMIMBA, HO U
no YPOBHIO NPOM3BOAUTENBHOCTU U cebecTou-
MOCTH, HaCTblO KOTOPbIX ABASIOTCA COBPEMEHHbIE
PUHaHCOBbIE U MHPOPMALIMOHHbIE TEXHONIOTUN.
BHeapsis coBpemMeHHble IT, opraHmM3aumm cyle-
CTBEHHO NOBLIWAOT 3QPEKTUBHOCTb U CHUMKAIOT
U3LEPIKKKU, cnefoBaTenbHO, Noay4atoT Heobxo-
[MMOE KOHKYPEHTHOE NPenMyLLECTBO.

[MMNoTHOM 30HON ANs pa3paboTKKM U BHe-
apexus «TunoBov MHPOPMaALMOHHON CUCTEMDI
NPeAnpUATUI AAEPHO-OPYXKENHOIO KOMMIEKca
(TUC A0K)» ctan PPAL-BHUNID. Mporpamma
TUC BKto4aeT 25 NPOEKTOB MO HECKONIbKUM
HanpaBfieHUAM: BU3HEC-MPUNOKEHNS, CHUCTe-
Mbl MPOMBbILIJIEHHOW aBTOMaTU3aunn, MHHOP-
MaunoHHas 6e30nacHOCTb U opraHusauusa u
noaaepxka IT-ycnyr. Ha peanusaunio NpoeKkTa
[ockopnopauus Beigenuna 5 mnpg pyénen. Pa-
60Tbl 3aBepliatotes B 2014 roay.

Bbi6op B KayecTBe NMUAIOTHOM 30HbI POSALL-
BHUN3® Bonpocos He Bbi3biBaeT. Bo-nepsbix,
13 Bcex npeanpuatui A0K nmeHHo 3aech npea-
CTaBJ/IEHO BCE MHOro06pa3sne Hay4HO-KOHCTPYK-
TOPCKOM M NPOM3BOACTBEHHON AEATENLHOCTH.
Bo-BTOpbIX, B SAEPHOM LiEHTPEe paboTaloT che-
LLManuCTbl BbICOKOM KBannduKauuun. B-tpeTbux,
UM NPUXOAWUTCS ONUPATLCA Ha OTe4YeCcTBEHHOE
nporpaMMHoe o6ecnevyeHune, NOCKOSbKY Cylle-
CTBYIOT OFpaHM4yeHMs Ha NMOCTaBKM OTAENbHbIX
KOMMoHeHTOB IT, 1 umeHHo B CapoBe pa3paba-
TbIBAIOTCSA CBOW NPOrpaMMHbIe NMPOAYKTbI.

Bbi6paHHbIn Kypc, HagetlTes cneunanmcTl,
nomoxkeT Poccun nepenTn oT CblpbeBOW 3KOHO-
MUKM K NPOMbILLIEHHOW.

HepasHo B CapoBe cocTosnach TpeTbsl KOH-
depeHunst <(MHPopMaLMOHHbIE TEXHONOMMKU Ha
cny>x6e 060POHHO-MPOMBILLIEHHOIO KOMMEeKca
Poccuu». B TedeHUe yeTbipex JHEN Ha nnolajKe
Poccuickoro peaepanbHOro 14epHoro LeHTpa
«BCcepocCcUnCcKmm HaydHo-UccnenoBaTebCKum
MHCTUTYT 3KCNepumMeHTanbHon Guankm» (POALL-
BHUN3®P) npeactaBuTenn opraHoB rocyaap-
CTBEHHOWM BNlacTh, POCCUUCKMUX U 3apPyOEKHbIX
IT-koMNaHWK, cneuuanncTbl M 3KCnepTbl B 061a-
CTM MHOOPMALIMOHHbBIX TEXHOOMMI 06CYyKAanm
aKTyanbHble Npo6aemMbl pa3BUTUA Npeanpu-
atnin OMK.

B HanpaBneHHOM B afgpec KoHdepeHLunn
NpPUBETCTBMMU 3aMeCcTUTENb NpeaceaaTens npa-
BUTenbcTBa Poccunckon depepaumu, npeace-
natenb BoeHHO-NPOMbIWAEHHON KOMUCCHUK NPU
MpaButensctee PO AMuTpuii PorosuH otmetun,
4TO 3TO MEPONPUSATUE NPU3BAHO AaTb UMNYNbC
JanbHeWweMy pa3BUTUIO U CO34aTb YCIOBUSA
NS npopbiBa B ynpaBieHun 6usHecom, npo-
M3BOACTBOM, TEXHONOTMAMM U pecypcamu npes-
NPUATUNA.

Bcero B KOHbepeHLUnn NpUHAAK y4acTne 60-
nee 700 npeactasutenen 3 180 IT-komnaHun
n 300 npeanpuaTMii 060POHHO-NMPOMBbILLNEH-
HOro Komnaekca Poccru, MHOTME U3 KOTOPbIX
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npe3eHToBaNM CBOU pa3paboTKU M peLleHus
B cohepe IT.

Mbl XOTUM NO3HAKOMMUTL YuTatenen «All» ¢
HEKOTOPLIMU BbICTYMNEHUAMM, MPO3BY4aBLIMMHU
B X04€ KOHbEpEeHLMH.

3amecTuTennb npepceparTens
BOEHHO-NPOMbILLIIEHHOW KOMMCCHH NPH
npaButenncTBe Poccuiickoi Peaepauum
Oner Boukapes:

«34ECb JTYHLUUE PELLEHUA
B POCCUN»

— MHbopMaLMOHHbIe TEXHONOMMK 3aHUMaloT
B 9KOHOMUMKe Poccun ocoboe mecto. Ux npume-
HEeHWe 3Ha4yuUTeNbHO COKpallaeT TPYAOEMKOCTb
NpOoLLEeCCOB yNpaBNeHYeCKOM AeATeIbHOCTH 1 NO-
BbILIAIOT €€ Ka4yecTBO. YPOBEHb UCMOb30BaHUA
MHGOPMALMOHHBIX TEXHONOMUIA Ha NPEANPUATUAX
OlK, rocyaapCTBEHHbIX KOPNOpaLusx, opraHax
MCNONHWUTENBHOW BNAacTU BO MHOIOM onpeaens-
€T ypoBeHb 060pOHOCNOCOBHOCTM M 6e3onac-
HOCTM rocyaapctea. Pa3sButne aBToMatnsaunm
CNoco6CTBYET NOBbIWEHUIO KOHKYPEHTOCNOCO6-
HOCTM MPOAYKLMKU 060POHHO-NPOMbIWAEHHOIO
KOMMJIEKCa Ha MUPOBbIX pbiHKax. Mbl pa6o-
TaeM B 3MOXy LWMPOKOro dbpoHTa NPUMEHEHUNH
npeumyulects IT gns aBTOMaTU3UPOBAHHbIX
cUcTeM ynpaBineHUsi B NPOMbIWNEHHOCTH, rae
peanusyloTcs 3aavu CUCTEMHOIO pasBUTUSA U
yrnpaBfeHus 6usHecom. MHGOPMaLMOHHbIE TEX-
HOJIOrMK M aBTOMAaTU3auUMa — 3TO 3HAYUTENbHOE
ynyylleHne yCnoBui BeAeHUs AesTeNbHOCTU B
o6nactn pa3paboTKK, MPON3BOACTBA M COMpPO-
BOX/EHWS BCEr0 YXU3HEHHOO LiMKNa NPOAYyKLMH
BOOPYKEHUS 1 BOEHHOW CNeLnanbHOM TEXHUKM.
MHbOPMaLIMOHHbIE TEXHONOTMKU BAUSIOT Ha 3¢-
deKTMBHOCTb GM3HeCa, N03BONKIOT YNPaBAsATh B
peXxume peanbHOro BpeMeHU B TOYKax CoO3aaHus
MaTepuanbHbIX LLEHHOCTEWN.

..."HbOpPMaLMOHHbIE TEXHONOTMK — 3TO CTPa-
Tervyeckas Lenb, Kotopas CTOMT nepej HalwuMm
npodeccnoHanbHbiM co06LWECTBOM. Mbl Mpo-
BOAMM KOHbepeHLMIo B 3HaKoBoM ans Poccum
mMecTe. MMeHHO 3[ecb 6blnin co3aaHbl 3aenus,
KOTOpble NMO3BOJIUAN COBETCKOMY FOCyAapcTBY
3aHATb pellalollee MecTto B pa3BUTUM BCEro
mupa. CeroaHsa oHOM U3 NepBooYepeaHbIX 3a4a4
ABNSIETCS CKopenwee nonyyeHue pesynbratos
NnpopbiBa OTEYECTBEHHbIX peleHni B chepe IT,
KaK CMOI/v 37O cfienath NpeaplayLine NoKoNeHus
Hallew CTPaHbl B O4HOM U3 PELLAIOLLIMX TEXHONOTU-
YECKMX CPaXKEHWM TOro BPEMEHHU, CO3aaTb O4HY U3
CcaMbIX MOLLHbIX OTpacnemn, Kotopas 6osee 4eMm Ye-
pes noneeka sBnseTca GnarMaHoM OTe4eCcTBEH-
HOWM MHAYCTPUU. 1 roBOpto 06 aTOMHOM OTpac/u.

HacTtano Bpems co3natb cBOO MHGOPMALIMOHHYIO
«Ky3bKMHY MaTb», KOTOpasi MOBEPHET UCTOPUIO B
nonb3dy Poccmn Ha MHGOPMaLMOHHO-TEXHONOTU-
4YeCcKOM nose 6UTBbI 38 KOHKYPEHTOCMNOCO6HbIE
BO3MOHOCTM POCCUMICKOM MPOMBbILIEHHOCTH
N 3KOHOMMUKM.

B CapoBe 04eHb CUMbHbI MHXEHEPHAs, TEX-
HUYEeCcKas, IKOHOMMYECKas WKOoJbl. [103TOMy Mbl
W caenanu CTaBKy Ha CMeLnanucToB saaepHowm
oTpacau 1 roga nonTopa Hasag yBUAENU NepPBble
3a4aTKuM cepbe3HOoM paboTbl No IT-TexHonornam
B 060POHKe, Noaaepxanu ux, u pesynbrat He
3acTaBui ce6s 1oNro KaaTb. CerogHa Mbl BUAUM
npeKpacHble pe3ynbraThl.

OTeyecTBeHHble pa3paboTKM OAHO3HAYHO
MOTYT 3aMEHUTb BCE PELLUEHUS MO UMMOPTY. Mbl
nepBOHaYanbHO cTaBuIK cebe Lienb CTaTb MaKcu-
ManbHO HE3aBUCUMbIMU OT BHELLIHUX GAKTOPOB.
370 6bla 3afava cTpaTerMyeckas. [a, eule He
BECb MyTb NPOMAeH. 3a 0aWH rog Henb3s nepe-
NIOMWUTb UK NEPEBEPHYTL LIENYI0 UCTOPUIO, HO
TOT NyTb, TOT TPEHA, Ta AMHAMUKA, KOTOpas 3a-
NI0}EeHa 34€eCb Y CNELMNannCcToB, Mo MOEN OLEHKE
Yyepes HECKOMbKO NIET MO3BOMUT Hallen cTpaHe
OblTb HE3aBMCUMOWM OT BCEX BHELLHUX PELIEHWN.

OupekTop POAL-BHUUIOD
BaneHTuH KocTIiOKOB:

«"JTYBOKOE 3ABJTYXAEHME,
4TO C HAMU bYAYT AENTUTbCA»

— Xota BHUNID u He aABnsieTca opraHu-
3aTOPOM 3TOM KOHPEpPEHLMK, OHa npolna Ha
nnowaaKke aepHoro LieHTpa, NOCKONbKY 3[ecb
peann3oBaH NoJIHOMacWTa6HbIM NPOEKT, KOTO-
pbl MOXET GbiTb NpeAcTaBfiEH 3KCNEPTHOMY
coo6ULeCTBY HE TO/IbKO B TEOPETUYECKOM, HO
M NpaKTM4yecKoM nnaHe. Mbl 6narogapHbl Bo-
E€HHO-NPOMbILWNEHHOW KOMUCCHUM 3a TO 6OJbLIOE
[loBepue, KoTopoe 6blS10 HaM OKa3aHo.

[ny6oKoe 3abnyKaeHune, YTO Mbl MOXKEM NpU-
06pPECTU CErOaHS TEXHOMOMMK 3a PYGEKOM, H4TO
C HaMK OXOTHO 6yayT aenutbes. C Hamu ByayT
[IENUTLCS TONIbKO TEMU TEXHOJSIOTMSAMU, KOTOPbIE
He AatoT npeumyllecTBa Ha pbiHKke. Co3gaHue
YCOBUI AJ19 POXKAEHUS 3TUX TEXHOJSIOTUI ABNS-
€TCsl OCHOBOW A/11 3KOHOMWYECKOr0 pa3BUTUS
Hallew cTpaHbl, OCHOBOW BbINOJIHEHUS NMOCTaB-
NeHHbIX Npe3unaeHToM 3a4a4y. Bot nouemy Hapsaay
C peanu3aLme CBOMX OCHOBHbIX 3aay UHCTUTYT
3aHMMaeTCs TaKMMK HanpaB/IEHUMU, KaK cynep-
KOMIMbIOTEPHbIE, Na3epHble U MHGOPMAaLIMOHHbIE




TexHonoruu. Peanvsauus aTux MeranpoeKTos, ¢
Hallen TOYKKM 3peHust, 6yaeT cnocobCTBOBATL U
NPOPbLIBHOMY Pa3BUTUIO UHPOPMALIMOHHBIX TEX-
HONOIMK. ATO HEOBXOAMMO, MOCKOJIbKY NOKa Mbl
HaXxoAMMCS B Y3KMX PpaMKax pelleHni npuKknaa-
HOrO MPOAYKTa, KOTopble B caMoe GnunxKaniiee
BpEMS OrpaHUyUT Halle pa3Butue. Hago aymatb
Ha NepcneKTMBY, Haao AyMaTb O CO3aHMN HOBOM
TEXHONOrMK Ha 6a3e coeanHeHUs Tex HanpaBge-
HUWI, KOTOPbIE Y HAC yKe eCTb.

B 2014 rogy Mmbl 3aKaHYMBaEM peanun3aumio
MacwTtabHoro npoekta TUC AOK, 1 HaMm HyxKHa
6bln1a 3KCNepTHas oLieHKa NpodeccnoHanbHoro
coobuecTBa JOCTUMHYTbIX pe3ynbraToB. C yaoB-
NeTBOPEHNEM MOrYy OTMETUTb, YTO 3Ta OLEHKa
NnosioXKMTeNbHas.

B xoae KoHdepeHUMU 6GbINO BbiCKa3aHOo
npeanoXeHne o co3gaHnn HauMoHanbHON an-
napaTHO-NpPorpamMmMHON UMNOPTOHE3ABUCUMONM
nnatpopmbl M ydacTun BHUNID B ogHoM M3 rpynn
B Ka4yecTBe OCHOBHOro ucnonHutens. lymato, y
Hac Brnepeam 4oCTaTo4YHO Cepbe3HbIN 3Tan caayu
B NPOMBbILLZIEHHYIO 3KCMNyaTaLuio 1 peanusaums
3ajay No co34aHui0 HauMOoHanbHOW annapart-
HO-NporpaMmMHon nnatdopMbl AN BBEAEHUS
MHDOPMALMOHHbBIX TEXHONOTUN.

MHHMCTP CBSI3M U MACCOBbIX
KoMmmyHuKauuu P® Hukonai Hukudopos:

«CPE[LCTBA YXXE HAUJEHbI»

— Poccusa MoXKeT cTaTb akTUBHBIM UTPOKOM Ha
none nHdopmaTM3aLm 060POHHO-MNPOMBbILLIEH-
HOr0 KOMMJIEKCA 3a CYET HOBbIX OTEYECTBEHHbIX
npoayktoB. CerogHs Mbl MPUHUMaEM aKTUBHOE
y4actve B pa3paboTKe CUMCTEMHOro noaxoda K
nHpopmatmzaunun npeanpuatum OMNK 1 npume-
HEeHWIO MHHOPMALMOHHbBIX TEXHONIOTUIA B UHTE-
pecax pa3paboTKM HOBbIX CPEACTB BOOPYKEHWI
M BOEHHOW TEXHWKKW. Bo-nepBbix, 3TO yyactme B
pa3paboTke KoHuenuun nidopmatnzauum OMK.
Bo-BTOpbIX, aHann3 BO3MOMHbIX MCTOYHWKOB
GUHAHCMPOBAHMA Hay4yHO-UCCNef0BaTENbCKUX
paboT B MHTEpPECAX PAa3BUTHS CTPATEMMUYECKUX UH-
dopmaumoHHbIX TexHonorun ans OMK. CoBmecT-
HO ¢ MMHOGPHAYKM Mbl yXKe Hallu cpeacTea U
nnaHupyem aty paboTy 3anyckaTb. 3T0 paspa-
60TKa NepeyHs Mep NoAAEPKKN UCCneoBaHuM
1 paspaboTok B coepe IT B uHTepecax OlK.
Bo3MOXHO, HaM NpUAETCS co3[aTb U Kakne-To
HOBblE MEXaHN3Mbl. HakoHel, Mbl JOMKHbI JOBE-
CTV yXKe nmetolmnecs B Poccuickon degepauimm
oTeYyeCTBEHHbIe NPoAYyKThl 40 TpeboBaHui OMNK.

Teme nHdopmatnzaumm OMNK cerogHs yaene-
HO 60/1bLIOE BHUMaHWE U B paMKax pa3suTus IT-
oTpac/u (AOKYMEHT YTBEPKAEH NPaBUTENLCTBOM
B KOHLe 2013 roaa; co3aaHa fOpoXKHas KapTa no
ero peanunsaumu). JOKyMeHTbl NpeanonaratoT 3a-
nycK B uHTepecax OlNK cneunanbHoM nporpammbl
ONFOCPOYHbIX UCCNEeaoBaHUIA, MaKCUMabHO 3¢-
HEKTMBHOE UCMONb30BaHME yiKe nMetoLmxcs B PO
CYNePKOMIMbIOTEPHbIX MOLLHOCTEN, KOMIMJIEKCHOE
CTUMY/IMPOBaHWe pPa3BUTUS MPON3BOACTBA OTeYe-
CTBEHHOM MHOOKOMMYHWUKALMOHHOW NPOAYKLIMHK.

BaHO, 4TO peyb MaeT o pa3paboTKe U 3a-
nycKe Mo CyTU OTAENbHOW nporpamMMbl UMMIOP-
To3amelleHus ana npeanpuatuin OMNK. Yrpo3sbl
CeroAHsALWHero AHA fenatoT 3TOT 3anycK coBep-
LWEeHHO HeobxoanmbiM. Co3aaHne nNporpaMmbl
nopy4yeHo MWHAPOMTOPTY.

B camom 6amKanliem BpeEMEHU HEOBX0an-
MO cO3[aTb MOJIHOLLEHHYIO KapTy POCCUMCKUX
MHOOKOMMYHUKALMOHHBIX TEXHONIOTUW, @ TaKKe
06ecneynTb MEXaHNM3Mbl CO34aHNA NPOAYKLIMMK,
KOHKYPEeHTOCMOCOOHON Ha MeXAyHapoAHOM
ypoBHe. PoccuCKMe aKcnepTbl CXOAATCA BO
MHEHUU, 4TO 3a BAnKanLWwme NATb N1EeT BO3MOX-
HO pa3paboTaTb Lenbln psag nnathopMeHHbIX
peLeHnn.

3amecTuTenn reHepanbHOro AUpeKTopa
FK <PocaTom» no o6ecne4YyeHHUIo rocyaap-
CTBEHHbIX NOJIHOMO4YMH U GIOXKEeTHOr o
npoyecca Tarbsina Enbdpumona:

«EANHCTBO YIMNPABJIEHUA
NOCTPOEHO, PEAJIN3OBAHO
N PABOTAET»

— ba3zoBasi 3agaya, nocrasneHHas nepeg NK
«PocaTtom», — 3T0 €AMHCTBO yrpaBieHWs OTPaC/bo
Ans obecneyeHns 060pOHOCNOCOBHOCTU CTPaHbI U
KOHKYPEHTOCNOCOGHOCTV aTOMHOWM oTpacnu. MoHaT-
HO, 4TO 6€3 eAnHON CUCTEMbI aBTOMaTU3NPOBAH-
HOro ynpaBneHus 1 peleHnst MHOPaCTPYKTYPHbIX
1 GYHKLMOHANbHbIX 3aa4y 3T0 cAenaTb HEBO3MOX-
Ho. Cuctema, pa3paboTaHHas B SAEPHOM LEHTPE,
nosly4mnacb MHOroGaKTOpHON U MHOTOGYHKLIMO-
HaslbHOM: 3TO M OTKpPbITas aTOMHas SHEPreTuKa,
1 NEPCNeKTMBHOE MEeAULIMHCKOE HamnpaBeHue. ..
beas pa3paboTok 1 oTKpbITUA AOK 3T rparkaaHcKue
4aCTU HUKaKOW KOHKYPEHTOCMOCOBHOCTU MMETH
He MoryT. Tak 4To 13 obnactu IT 3agada nepeluna
B MHOTrOQYHKUMOHaNbHYIO, TEXHOMIOTMYECKYIO U
MHOPACTPYKTYpPHYO. M ONbIT A4epHOro LieHTpa
OKa3ascs 6ecleHeH, MOCKOMbKY 34eCb MOXHO
6bI/10 MPOBEPUTDL, OTPENETUPOBATL M 3aMNyCTUTL B
TECTOBbIE UCMbITaHUSA TEXHOMOMMYECKYIO CUCTEMY
ynpasneHus. Jlyyiien nnowaaxkm B cTpaHe nonpo-
CTy HeT. He cTtouT 3a6biBaTth, 4To IT — 3TO pecypc:
YNPaBAEHNs, 3KOHOMUKU, KOHKYPEHTOCNOCOGHOCTH.

Mbl 4OCTAaTOYHO MHOIO CW/ MOJSIOXMUIIU Ha TO,
4TO6bI NPOEKTbI AOLIAN 10 PeasnbHOM peann3alimu,
[10CTAaTO4HO EMKOWM U MHTEepecHOW. HaunHaeTtca
HOBBbIN 3Tan, Korga KOMYeCcTBO NEPEXoamnT B Ka-
4eCTBO, KOr4a MOXHO FOBOPUTL O TUPaXKMPOBaHUU
nakeToB W MeToponorun. CerogHs poccumncKkue
npeanpuaTMa npuobpenn Hekyto nnatdopmy,
HEKWI CTaHAapT, KOTOPbIM NO3BOMUT UM CAeNaTb
6onblwow war Brnepesd. TpyaHo NepeoLeHUTb 3Ha-
YyeHue KoHdepeHumnn ans Pocatoma, NOTOMY 4TO
rocKopnopaums co3gaBanach Ans eAMHOro ynpas-
NEHUs1 BCEM OTpac/bio CTpaHbl. NpeactaBneHune
cteHaa BHUNID — 3710 1 ecTb OTBET Ha NocTaB-
NEHHbIM BOMPOC: BOT OHO — €JMHCTBO YNpaBaeHus,
KOTOpOEe MOCTPOEHO, peann3oBaHo U paboTaerT.
Bonee BbICOKYIO OLLEHKY TPYAHO 3aCNYXKUTb.

MaTtepuanbl NOAroToB/IeHbI NPU
copeHcTBuM npecc-otaena POSAL-BHUNID

KOH®EPEHLINA

We Shall Show
What is What
in IT-Sector

Information technologies are an indispen-
sable tool in activities of any large company.
That is why after the Russian Government
had assighed Rosatom State Corporation a
task of assuming leadership on the global
nuclear technology market, IT became the
focus of attention.

In the global market, the leaders compete in
reactor and nuclear fuel properties, productivity
and production cost determined by application
of modern financial and information technolo-
gies. Introducing IT, organizations boost their
effectiveness and cut their costs, thus obtaining
competitive advantage.

Russian Federal Nuclear Center — Russian
Research Institute of Experimental Physics has
become a testing ground for development and
introduction of «Standard Information System
for Nuclear Weapons Complex (SIS)». SIS incor-
porates 25 projects in various areas: business
applications, industrial automation systems,
information security and IT services support.
Rosatom has invested 5 billion rubles in the
project. The completion is scheduled for 2014.

The choice of the Russian Federal Center as
the testing ground is obvious. First, it is the only
nuclear weapons developer that presents the
diversity of research, designing and production
activities. Second, it employs highly qualified
specialists. Third, they have to use Russia-made
software since supply of some IT components
is limited; it is in Sarov where the software is
developed.

Specialists hope that this policy will help
Russia to transit from raw-material economy to
production economy.

The 3rd Conference «Information Technolo-
gies for Russian Defense and Production Com-
plex» has been held in Sarov recently. Hosted
by the Russian Nuclear Center, representatives
of Russian authorities, Russian and foreign IT
companies and IT specialists discussed the vi-
tal issues of the defense industry development.

Addressing the conference, Dmitri Rogozin,
Vice-Chairman of the Government and Chairman
of the Military and Industrial Committee at the RF
Government noted that the conference was to
give impetus to further development and create
conditions for a breakthrough in business, pro-
duction, technology and resources management.

Over 700 representatives of 180 IT com-
panies and 300 defense industry enterprises
participated in the conference, and many of
them made presentations of their IT products
and solutions.

The «Atomic Project» offers some presenta-
tions at the conference.

Oleg Bochkarev, Deputy Chairman,
Military and Industrial Committee at the
Government of the Russian Federation:

«THE BEST SOLUTIONS
ARE HERE»

— Information technologies hold a unique
position in Russia’s economy. Due to their ap-
plication the labor intensity of management
is reduced while the management quality is
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enhanced. The degree to which IT is used at
defense industry enterprises, state corporations
and executive bodies determines the state’s
defense capacity and security. Automation helps
to boost competitiveness of the defense and
industrial complex in the world markets. Now
we witness the extensive use of IT advantages
in industrial automation systems for solving
tasks of systemic development and business
management. IT and automation imply better
conditions for development, production and
support of the weapons and military equipment
life cycle. IT help enhance business efficiency
and allow management of production on a real-
time basis.

...Our professional community sees IT devel-
opment as a strategic goal. We hold this confer-
ence in the place that is symbolic for Russia.
Here products have been made that allowed
Russia to play the most important role in the
world. Today, our top-priority goal is to obtain
quickly results of the breakthrough in the IT solu-
tions in the way it has been done by the previous
generations during one of the decisive battles
of technologies of the time, and to ensure the
development of the powerful industry that has
been the flagship of Russian economy for half a
century. | mean the nuclear sector. Time is right
to toss an IT challenge that would ensure Rus-
sia’s upper hand on the information technology
battlefield for Russian production and economy
competitiveness.

Sarov boasts of its developed engineering,
technical and economic schools. That is why
we place stake on nuclear engineering spe-
cialists, and a year and a half ago we saw the
beginning of a serious work in IT application in
defense industry. We supported the activities,
and soon had the first fruits. Today the results
are splendid.

Russia-made products can definitely replace
imported production. From the very beginning,
our strategic goal was to become independent of
any external factors. Yes, we have not gone the
whole way. One year is not enough to reverse the
history, but the trend and dynamics initiated by
the specialists of the Center will let our country
be independent of all external solutions.

Valentin Kostyukov, Director, Russian
Federal Nuclear Center - Russian
Research Institute of Experimental
Physics (VNIIEF):

«T’S WRONG TO THINK THEY
WILL SHARE THEIR EXPERTISE
WITH US»

— Though VNIIEF is not among the organizers
of the conference, we have hosted it because
it is here where a large-scale project has been
implemented. The project is worth presenting
in both theoretical and practical aspects at the
forum of experts. We are grateful to the Military
and Technical Committee for the confidence in
our Institute.

It's wrong to think that we can purchase
technologies abroad, that foreign companies
will eagerly share their expertise with us. They will
share only those technologies that cannot secure
competitive advantage. Economic development
of the country, fulfilment of the tasks set by the
President can be achieved only through the crea-
tion of the conditions for developing competitive
technologies. Therefore, along with performing
its main tasks, the Institute is engaged in such
areas as supercomputer, laser and information
technologies. Implementation of these mega-
projects will bring about a breakthrough in IT
development. The task is most essential because
so far we have been dealing with applied solu-
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tions that can hardly be further developed. We
should foresee the future and plan to create a
new technology through unification of the lines
of activity we are engaged in.

We complete «Standard Information System
for Nuclear Weapons Complex (SIS)» project in
2014, and we needed to know the experts’ opin-
ion of the project results. | can note with satisfac-
tion that their opinion is very positive.

At the conference, an idea was voiced to
develop a Russian import-substitution soft-and-
hardware platform. VNIIEF is ready to participate
in the project as one of the main performers. So,
we are entering a new phase of commission-
ing and development of the soft-and-hardware
platform for information technologies.

Nikolay Nikiforov, Minister of
Communications:

«THE NECESSARY INVESTMENT
HAS BEEN FOUND»

— With its new products, Russia can be one
of the main players in the defense industry infor-
matization. Today, we are active in the develop-
ment of a systemic approach to informatization
of the defense industry enterprises and in ap-
plication of IT in development of new weapons
and military equipment. First, we participate in
the elaboration of the defense industry informa-
tization concept. Second, we analyze probable
sources of financing research in the field of stra-
tegic IT for the defense industry. In the partner-
ship with the Ministry of Education and Science
we have found the necessary investment and
plan to launch the project. A list of measures
to support IT research and development for the
defense industry will be compiled. Probably,
some other mechanisms of support will have
to be envisaged. Finally, available Russia-made
products will be improved to meet the require-
ments of the defense industry.

The defense industry informatization is a topi-
cal issue for IT sector too (an appropriate docu-
ment was approved by the government at the
end of 2013), and a road map of informatization
has been worked out. The documents envisage a
launch of a special program of long-term research
in the interests of the defense industry, effective
use of available supercomputer technologies,
enhancement of IT production in Russia.

Important is the fact that a program of import
substitution at the defense industry enterprises

should be developed and implemented. Threats
we face make the program absolutely imperative.
The program will be developed by the Ministry
of Industry and Trade.

In the near future it will be necessary to work
out a map of Russian information technologies
and to ensure manufacture of products that
would be competitive on the global market. Rus-
sian experts share the opinion that a number of
platform solutions can be developed within the
next five years.

Tatiana Elfimova, Rosatom General
Director Deputy for State Authority and
Budgeting:

«THE UNITY OF MANAGEMENT IS
REALLY ENSURED»

— The key task of Rosatom is to ensure the
unity of managementin order to provide the coun-
try’s defense capacity and the nuclear sector
competitiveness. It is clear that it can hardly be
achieved if a single automated management
system is not developed and infrastructure and
functional problems are not solved. The system
developed in the Russian Nuclear Center is mul-
tifactorial and multifunctional: it integrates civil
nuclear engineering, medical engineering, etc.
Without solutions and inventions made in the
nuclear weapons complex these civil branches
will not be competitive. Thus, the IT problem has
transformed in a multifunctional, technological
and infrastructural problem. The expertise of the
Nuclear Center is most valuable since it makes it
possible to test the technological management
system. Itis the best testing ground in the coun-
try. We should bear in mind that IT is a resource
of management, economic development and
competitiveness.

We have invested a lot of efforts to bring the
projects to the stage of exciting implementation.
Now a new stage begins when quantity trans-
fers into quality, when packages of solutions
and development methods can be replicated.
Russian companies have developed a kind of a
standard that will enable them to make a step
forward. Significance of the conference for Ro-
satom is hard to be overestimated because the
state corporation has been founded to manage
the whole nuclear industry of the country. VNIIEF
stand offers an answer to the question: here is
the unity of management that is really ensured.
This is the highest appraisal.
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Oco6eHHOCTH yripaBAeHUa KPYNHbIMU MPOEKTaMu

H.fl. JleoHTbEB, HAYaNbHUK OTAENA
Hay4YHO-TEXHH4YECKOro pa3BUTHA
ynpaeneHun crpareruu 0AO <HUHAIM» -
3A0 «ACI», K.3.H.

E.A. CTeHbLUMH, BeyLHi cneyuanamucTt
OAO <HUAIM»

Mo mepe pa3BuTUA LUBUAU3ALIMU Yeno-
BeYecTBO NMpuUoGpeTano KoMneTeHuuu no
CTPOUTENIbCTBY BCE G6oee U 60Jiee CNOKHbIX
coopyXeHul. bonee Toro, UMeHHO ymeHue
CTPOUTb rUraHTckue popTuduKaumoHHbie,
UPPUraLuoHHbIE U KYJIbTOBbl€ COOPYKEHHUA
fAIBJINJIOCb OCHOBHbIM NMPU3HAKOM CTENEHU
3penocTy U MoryuecTea Hauuin. BossegeHune
BEJIMKONENHbIX U rPAHANO3HbIX COOPYXKEHUN
ApeBHen Mpeuun, Erunta, UHaun, Kutas u
HEKOTOPbIX APYrMX CTPaH NPUXOAUIOCH HA
nepnoabl MaKCMMaJibHOro MoryuiecTsa u npo-
LBETaHUA JaHHbIX FOCYAApPCTB, 8 BO3HMKaB-
Wi 6naropapa 3TOMy «CoLMaibHbIA 3aKas»
oGycnaBanBan He06X0AUMOCTb Pa3BUTUSA ap-
XUTEKTYPbl U CTPOUTENbHbIX TEXHONOIMIA, Ma-
TeMaTUK1, MEXaHUKU, NPUKNAAHBIX UCKYCCTB
U NPOYMX HAYK U KOMNeTeHUUA. BaymumuBbIn
TYPMUCT, B NepBbi# pa3 nocewaowmi Jlykcop
unu myseu apeBHero Erunta, 3apaer ce6e
MHOXXeCTBO BONPOCOB, HanNpumep: Kak 6e3
KPaHOB Ha AWU3€IbHOW WU 3/IEKTPUYECKOMN
TAAIre CTaHOBUJ10Cb BO3MOHbIM NOAHMMATDb U
nepemMellatb OrpOMHbI€ CTPOUTEJIbHbIE KOH-
cTpyKuun? Kak 6e3 coBpeMeHHbIX windo-
BaJibHbIX CTAHKOB 60Jiee YeTbipex ThicAY et
Ha3aj eruneTcKue MHxeHepbl J0GUBaNUCh
TaKoW CTeneHU NOJIMPOBKU rPaHUTHbIX No-
BepxHocTen? Kak 6e3 nporpaMMHbIX NaKeToB
TMna «Autocad», <Archicad» unu «Primavera»
MH}XeHepbl ABaALAaTOro BeKa A0 Halle# 3pbl
NPOEKTUPOBAJIU U OBOJIbHO PUTMHUYHO BO3-
BOJWIN 3TN UCTIOJIMHCKHUE COOPYIKEHUS, BNO-
C/NIeACTBUM NpPOCTOSIBLUKE ThicAYeneTua?

Erunerckue nupamuabl

H.fl. JleonTbEB E.A. CTEeHbLWHH

Celyac MOXHO C COXaneHuem KOHCTaTupo-
BaTb MPUCKOPOHbLIN GaKT, 4TO NOTEPS OFPOMHBbIX
Macc1BOB MHGOPMaLMKU O CTPOUTESbHBIX TEXHO-
norusix, 06 UCKyccTBe YyrnpaB/eHUs CTPOUTENb-
CTBOM, HapaboTaHHbIX B APEBHOCTH, CYLLECTBEH-
HO 3aTOpMO3ua pa3BUTUE BCEV HETOBEYECKON
LMBUAN3ALIMM, U HTO B CUY 3TOFO COBPEMEHHbIN
HeboraTbi Ervner yxe He BnseTcs NnpeamMeToM
BOCXMLUEHWSA M 060XKaHWUA COCEAHUX rocyaapcTB.
MNoao6HOoE coxaneHne MOXHO Bblpa3uTb U B OT-
HOLLUEHWM psifa APYrux CTPaH, B NePBYIO o4epeab
[peumnun, nmeBLLIEN MHOIO BEKOB Ha3ag nnesgy
BblAatoLMxcs MateMaTnkoB, punocodos, apxu-
TEKTOPOB. ICTOPUS 04eHb CypOBa C TeMU CTpaHa-
MU, KOTOPbIE HE CMOIMK CO3AaTb NPoobpas Toro,
4TO cenyac Ha3blBAETCS «CUCTEMOM YNpaBeHns
3HaHWAMW», 1 Bnarofaps aToMy o6ecneymTb BoC-
npon3BoacTBo Apxumegnos, lNMudaropos n Co-
KpaToB, WU e apXUTEKTOPOB, CMOCOGHbIX BO3-
BOAMTb BENMYECTBEHHbIE CTPOEeHUS. [Ipobnema
nepeaayv u cCoxpaHeHus 3HaHW B HacTosLlee
BpeM$ Bbl3blBaeT CEPbE3HYI0 03a604EHHOCTb
CMeunannMcToB NOYTU BCEX BbICOKOTEXHOMNOIMY-
HbIX KOMMaHWM pasnnyHbIX OTpacien 3IKOHOMM-
KW, OAHAKO JaHHas cTaTbsl CTaBUT CBOEN LieNbio
BbIAENUTb U MOHATL NPO6AEMbI, BO3HUKAalOLWME
Nnpu peann3aLunm KPynHbIX IHEPreTMYeCcKux unm

MHPPACTPYKTYPHbLIX MPOEKTOB, B NEPBYIO 04epeb
Npu CTPOUTENbCTBE aTOMHbIX 3/1EKTPOCTaHLIMNA.

WTaK, OCHOBbI yNpaBneHus rpaHano3HbIMU
NPOEeKTamMun 3apoanInCb HECKOMbKO Thica4ene-
TWI Ha3aja. MHTepecHO OTMETUTb, YTO B paMKax
[leCATU Hanbonee 3Ha4YMMbIX U TPaHANO3HbIX NPO-
€KTOB Ye/I0BeYeCTBa COBPEMEHHOE MHKEHEPHOE
CcOo06LLEeCTBO CTaBUT ErMNETCKUE NMpamMuabl U
BenuKyo KUTaNCKyo CTEHY B OJIUH PSfl C TaKUMMU
NPOEKTaMMU, KaKk TyHHeNb Nog Jla-MaHwem unu ke
BblCaJKa aMepPMKaHCKMX acTPOHaBTOB Ha JlyHe.
0OpaHaKo, B OT/IM4YME OT IPEBHMX BPEMEH, B COBpe-
MEHHOM MUPE KOJIMYECTBO KPYMHbIX 0GBbEKTOB U
WX CNIOXHOCTb Bbille Ha nopsigok. Kpome Toro,
NpU BCEM YBa)KEHWM K HaLWIMM Janéxkum npeg-
Kam, cnegyet OTMETUTb, YTO MPU CTPOUTENLCTBE
KPYMNHbIX 06LEKTOB HE CYLLECTBOBANO HECTKUX
OrpaHUYeHuUIn Ha TaKkue pecypchbl, KakK, Hanpwm-
Mep, GU3UYECKUI TPpya, TaK KaK B YCNOBUAX
pa6oBnaaenb4eCcKoro CTposi U NOCTOSHHbIX 3a-
XBaTHUYECKUX BOMH GecnnatHasa paboyas cuna
6blna B MU306MAUN.

YnpaBneHue npoeKramMmm
KaK NpUKAagHas AUCLUIVIMHA

Cnepyet faTb 4eTKOe onpeaeneHune NoHATUSA
«MPOEKT». UICTOPUYECKM CNOXKMNOCH TaK, HTO MHO-
rMe 3aMMCTBOBaHHbIE C/IOBA B PYCCKOM f3blKe
noTepsnn cBoe nepBoHavyasbHOE 3Ha4YeHue U
HecyT B ce6e HECKOIbKO Apyrov cMbich. Tak, npu
TOJIKOB@HUU TEPMMHA «MIPOEKT» O4YEHb YaCTO BO3-
HWKaeT onpeaeneHHas ABYCMbIC/IEHHOCTb, HaMpu-
Mep, B 3aBUCMMOCTM OT KOHTEKCTa NoJ MNOHATUEM
«MPOEKT» MOHUMAETCS «<KOHCTPYKLIMS, yCTPONCTBO»
(MpMMeEp: NPOEKT MOCTa, 3AaHMSA U T. [1.) UN Ke
«4epPHOBMK, HAGPOCOK» (MPUMEP: MPOEKT BbICTY-
NnaeHus), 4To He COBCEM TOYHO. Ha camom pene,
NPOEKT — 3TO YHUKasbHasg AeATeNbHOCTb, Npea-
nonaratowas KOOpANHUPOBAHHOE BbINOJIHEHME
B3aMMOCBSI3aHHbIX IEWCTBUIN AN AOCTUKEHUS
onpeAeneHHbiX Lenen B yCnoBUSX BPEMEHHbIX
M PECYPCHbIX OrpaHuyeHni. JoCTUKEHNe Lienm
npoeKTa TpebyeT NosiyYyeHns pesynbraToB, Co-
OTBETCTBYIOLLMX ONpeaenEHHbIM Tpe6oBaHMAM,
M B MpoOLieCcCe AOCTUKEHUS LIENEeN CyLIECTBYOT
orpaHuWYeHns Ha OCHOBHbIE PECYPChI, BKJIOYas
BpeMs, Ntoaew, AeHbrM, MaTepu1arnsi.

CoBpeMeHHas HayKa 0 MEHEIXKMEHTE HapsaLy
C MOHATMEM «MPOEKT» BBOAMUT TaKXKe MOHATUE
«GnsHec-npoueccr. Jllobble NPOM3BOACTBEHHbIE
npeanpuaTns UM GUHaHCOBbIE YUYPEKAEHUS
YHKLMOHUPYIOT B BUAE COBOKYMHOCTU BU3HEC-
NpoLEcCoB, NMPOMNCXOASALWMX NO CTPOro onpeje-
JIEHHbIM TEXHONOrMYECKUM UM GUHAHCOBBIM pe-
rnameHTaM, CunamMm yCTosIBLLEMCS OpraHn3aum-
OHHOW CTPYKTYPbI M MPecneayoLmx LMKIMYECKH
nosTopsiowmecs Lenu. B pamkax npoexkTa Bce
BU[bl AEATENBHOCTU BbINONHAIOTCSA CUIaMKU HOBO-
ro cocTaBa nepcoHasna, no OpUrMHanbHbIM, BHOBb
YCTaHOBJIEHHbIM PerfiaMeHTaM, U NOCTaB/IEHHbIE
NPy 3TOM LLeNu BCeraa Tak Uan MHave yHUKalbHbl.
BuaHec-npoLecchl NPOMCXOAAT MOBTOPSAIOLLMMCS
o6pa3om, Hanpumep, aBTOMOOU/bHbIA 3aBOj
Ka)XblM AeHb BblMYyCKaeT yCTaHOBMIEHHbIE OT-
[1leNI0OM MapKeTHMHIra KONM4ecTBO U aCCOPTUMEHT
aBTOMOGUIIEN, M BECb NEPCOHAN U30 AHSA B A€Hb
CKpYynyne3Ho paboTaeT N0 yCTaHOB/IEHHbIM MPo-
rpammam, MHCTPYKLMSIM M pernameHTam. Bee 6e3
MCKIOYEeHUS BU3HeC-NpoLLeCcChbl YCTaHOBEHbI,
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Kaxas onepaums HOpMUMpoBaHa No BPEMEHH,
Kaxgas aeTanb MMeET 3aKynoyHyto LieHy, 6na-
rogapsi 4emy c60pOYHbI KOHBENEP PUTMUYHO
BblaeT npoayKumto. Ecnu aBTo3aBog NpUHUMaeT
pelleHne pa3paboTaTb M NOCTaBUTb B MPOU3BOS-
CTBO HOBYIO MOJ€e/lb aBTOMOGWNS, 3TO YxKe byaeT
«MPOEKTHas fesTeNbHOCTb», 6yAyT yCTaHOBNEHbI
CPOKM Hayana v 3aBepLueHns pa3apaboTK1 HOBOM
MOAENU U BbiCTaBNeHbl HOBblE Lienn. B pamkax
YETKOM nepapxmyecKom CTPYKTypbl 3aBoja 6yaeT
co3aaHa paboyas rpynna ¢ Tak Ha3blBaeMoW
MaTpPUYHOW OpraHM3auMOHHOM CTPYKTYPOH, TO
€CTb, COTPYAHUK NO-MPEXHEMY BYAET YNCIUTb-
Csl B CBOEM MOApasfeNieHnun, Ho peanbHo 6yaeT
co3aaBaTtb HeYTO HOBOE B paMKax peannsaumu
npoekKTa.

MeHemepbl NPoLLEeCCOB, Ha3blBaeMble TaKkKe
PYHKLMOHANbHBIMU MEHeKepamu, NOAAEPHKM-
BalOT TEKYLL,EEe COCTOSIHWE MPOM3BOACTBA, MO BO3-
MOXHOCTM OCYLLECTBIAS MPU ITOM ONTUMMU3ALMIO
6M3HeC-NPOoLECccOoB. 19 AOCTUKEHNA ITUX Lienewn
TpebyloTcs y3Kan NnpodeccrmoHanbHas cneuuanu-
3auus U yMepeHHbIM KoHcepBaTU3M. MeHemxep
NMPOEKTOB NOCTOSHHO yNpaBAseT USBMEHEHUAMMU,
paspeluaeT HensbexHble KOHPANKTLI MeXay Bce-
MW y4aCTHUKaMu, OH paboTaeT Ha CTbIKe pasnny-
HbIX AUCLMMANH M MO3TOMY NPOCTO 0653aH 06n1a-
[laTb LWWMPOKMMM YHUBEPCANIbHLIMU 3HAHUAMK BO
BCex 06/1acTsX, BKIOYasa TEXHONOMMK, GUHAHCHI,
KOMMYHMKaLIMK, a TaKKe 6blTb XOPOLUMM MCUXO-
JIOrOM M CTOPOHHUMKOM HOBOBBeAeHUI. MeHes-
YKep NPOEKTOB — He KOHCepBaTop, a HOBAaTOP, OH
HaxoAauTCsa B MOCTOSSHHOM MOWCKE ONTUMasbHbIX
pelleHn Bce 60nee CRoXHbIX Npobnem.

WTaK, ynpaBneH1e NpoeKTaMm — 310 NPUPOXK-
[EeHHOe YMeHUe, a TaKKe NPUobpeTeHHbIe ONbIT

Jlykcopckuii xpam B Erunte

W 3HaHUS 0 MeToAax yrnpaB/eHus, onvpatoLime-
CSl Ha AOCTUXKEHWUSI COBPEMEHHbIX TEXHOMOMUW.
MeHenxep NPOeKTOB 4OCTUraeT NOCTaBAEHHbIX
Lenem npu nocTostHHOM 6anaHCMPOBaHUU MEXK-
[y 06beMOM paboT, AEHEXHbIMU, TPYAOBLIMU,
BPEMEHHbIMM U MPOYUMU pecypcamu, CPOKamu,
KayeCTBOM U puckamMu. KnioyeBbiMu paktopamu
ycnexa MpOEeKTHOro ynpaB/ieHUs ABNKIOTCA Ha-

NIMYMe YETKOro 3apaHee onpeaeNeHHoro niaxHa,
MUHUMU3ALLUSA PUCKOB M OTKIIOHEHWI OT NNaHa, a
Takke aQPEeKTUBHOE yNpaBieHNe UBMEHEHUAMMU.

MpaBuNbHO CKa3aTb, 4TO OCHOBbI yNpaBieH!s
NPOeKTaMM1 KaK NpuKnagHas Hayka 6biv 3anoxe-
Hbl B 1957 roay 6narofapsi COBMECTHbIM YCUUSM
WHXeHepa BCEMWPHO M3BECTHOM KOMMNaHWK «[to-
noH» MopraHa Yonkepa 1 KOMNbIOTEPHOIO 3KC-
nepta u Mmatematuka [Ixkevimca Kennv ns Hekorga
3HaMEHUTON KOMNaHUU «PEMUHITOH», cHopMy-
IMPOBaBLWNMKU METO[ YNpaBieHUs CMOXHbIMU
npoexktamun. Metoa nony4yumn HassaHue «Metog
KPWUTUYECKOro NyTh» (No-aHrnMncku «Critical Path
Method»), n nosaBMNCA OH B NpoLiecce naaHupo-
BaHuWs paboT No MoAgepHU3aLuun 3aBoA0B GUPMbI
«Du Pont». CyliecTByloT pa3Hble onpeaeneHus
[aHHOro NOHATUSA, HO, BEPOSITHO, Hanbonee ém-
Kyto GopMynupoBKy aaeT ctaHgapt I1ISO 21500:
«KpUTUYECKHU NyTb — 3TO TaKasa 04epeaHOCTb
paboT, KoTopas NO3BONSET 3aBEPLUNTL MPOEKT
B Hanbosee paHHWU CPOK».

NHTEepecHO, YTO MPUMEPHO B 3TO Ke BPeMS
[eHTaroH nopy4un oco6oMy NPOEKTHOMY 6i0pO
BMC CLLA co3gatb pakeTHblt KoMMneKc «Polaris».
[ns peann3aumnmn faHHOro NpoeKTa Tpe6oBanoch
CKOOPAMHMPOBATb YCHMIUA MHOXECTBa Hay4HO-
TEXHWYECKMX U MPOU3BOACTBEHHbIX NpPeanpu-
ATURN, ANg Yero 6bl1a pa3paboTaHa MeToaMKa
PERT (nonHoe HanmeHoBaHwue «Project (program)
evaluation and review technique», B npn6nuau-
TenbHOM nepeBoge «MeToa OLEHKM U NepecMo-
Tpa nnaHoB»). [laHHas MeToAuKa nogpa3ymeBaeT
[eKoMMno3unumio 6onee KpynHblX BUAOB AesTeNb-
HOCTW Ha cocTaBHble paboTbl UK 3afayu, ¢ Npo-
BeeHMeM aHann3a BpemMeHu, kotopoe TpebyeTcst
ONA BbINOMHEHWUS KaXKaoM OTAeNIbHOM 3a4ayu, 1

Ta6nuua 1. CooTBeTCTBME NPOLLECCOB YNpaB/ieHUA NPOeKTamMu rpynnam npowueccoB U NpeAMeTHbIM rpynnam

MpepmeTHbIE rpynnbi WUHuumauus

Pa3paboTKa yctaBa

UHTerpauumsa
pau npoekKTa
. Onpepenexve

Crekxongepbl pea
CTENKXONAEPOB

CopepikaHue
Co3aaHune KomaHzabl

Pecypchbl A A
npoekxTa

Bpems

CroumocTb

Pucku

KavectBO

3aKynKu-nocTtaBKu

KommyHuKkauumn
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Ipynnbl npoueccos
NMnaHupoBaHue BbinonHeHue

PaspaboTka nnaHoB PykoBoacTBo pabotamu

npoeKkTa Nno NPOEKTY
YnpaBneHue
CTENKxonaepamu

— Onpepnenexve

COfepXaHua NpoeKTa

— Co3paaHune CTPYKTYpbI

[EKOMNO3MLMK paboT

— OnpepneneHuve coctaBa

pa6ot

— OueHKka pecypcoB

— OnpegenexHue KomnneKkroBaHue

opraHn3aunoHHoOM KOMaHAbl NpoeKTa

CTPYKTYpbl NpoeKTa

— PacnonoxkeHune
oTaenbHbIX paboT

B ONTUMasibHOM
nocnefoBaTeNbHOCTH

— OuEeHKa AnnTenbHOCTH
oTaenbHbIX paboT

— Pa3paboTka ceTeBoro
KanengapHoro nnaHa

— OueHKa pacxoaoB
— Paspa6oTKka 6GloaKeTa

— OnpeaneneHne pMcKoB

— OueHKa p1ckoB pUCKOB

O6ecneyeHune

MnaHnpoBaHue KavecTBa ~
TpeboBaHWM KavyecTBa

MnaHvpoBaHWe 3aKynoK-
Bbi60op nocTaBLMKOB

NnocTaBoK
MnaHvpoBaHue PacnpocTtpaHeHune
KOMMYHHUKaLMn nHpopmaumm

KoHTponb

YnpasneHue pabotamu rno NpPoeKTy

KoHTpMepbl B OTHOLLEHUMK

3aBeplueHune

3aBeplueHne
dasbl
npoekTa

WM NPOEKTa
B Lie/IoM

YnpaBneHue cofeprkaHnem npoexTa

— YnpaBneHue pecypcamu
— YnpaBneHne KoMaH4on NpoeKTa

YnpaBneHve CeTeBbIM KaneHaapHbIm
nnaHom

YnpaBneHue pacxogamu

YnpasneHve puckamu

YnpaBneHue Ka4ectBoM

AAMUHUCTPUPOBAHUE KOHTPAKTOB

YnpaBneHve KoMMyHUKaLMAMK




onpeaeneHnem B peayfibTate MUHUMaSbHO He-
06X0ANMMOro BpEMEHU A9 BbIMOJHEHNUS BCErO
npoekTta. Metoanka PERT 6bina pa3paboTtaHa
rnaBHbIM 06pa30M /15 YNPOLLEHWUS NNaHUPOBa-
HUS Ha Bymare u coctaBfieHUst rpaduUKoB 60/1b-
LUMX U CITOXHbIX MPOEKTOB, Y €€ OCHOBHOM Maeen
Nno-npexHeMy GbIfo onpeaeNieHne «KPUTUYECKOro
nyTW» NPY NOCTPOEHMM ceTeBOro rpaduka. bnaro-
naps PERT npoekT, KoTopblii cocTosn na 60 Teicsay
onepauumn n o6beanHan okono 3800 OCHOBHbIX
noapsiAYMKOB, YAanocb 3aKOHYUTb Ha ABa roga
paHblle 3annaHMPOBaHHOIO CPOKa.

CTOMT OTMETUTb, YTO B HALLEW CTpaHE TaKKe
BbIMOJIHANIMCb HE3aypsAHble BOEHHbIE, KOCMUYE-
CKME M MHPPACTPYKTYpHbIE MPOEKTbI, peann3o-
BaHHbIE B CXaTbl€ CPOKU B TPYAHENLLIMX YCII0BU-
ax. CoBpeMeHHasi poccuicKas aToMHasi 0Tpacib
TaKKe BO MHOroM 6a3upyetcs Ha GyHAaMeHTe,
3a/I0KEHHOM B TAXEsble MOCNEBOEHHbIE TOAbl
6narogapsi CaMOOTBEPKEHHOCTU, SHTY3Na3My 1
KOMMETEHTHOCTM HaLIMX OTLOB 1 aefoB. OgHaKo,
peanusauus rpaHAUO3HbIX CTPOEK OCYLLECTBASA-
nacb B pamMKax LieHTpann30BaHHOM NiaHOBOM
3KOHOMMWKM NMOA MAEONIOTMYECKUM AaBlIEHUEM,
4YTO HEMPUEMIIEMO B peasiMsix COBPEMEHHOM pbl-
HOYHOW 3KOHOMUKK. TeM He MeHee, B MocneaHee
Bpems NoCTENEHHO MPUXOAMT MOHMMaHWe Heob-
XOAMMOCTM UCMONb30BaHMS TYHLUNX MHKEHEPHbIX
NPaKTUK COBETCKOro nepunoaa NpUMEHNUTENTbHO KO
MHOIMM acneKTam X03gWCTBEHHOW AeATENBHOCTY.

CTaHpapThbl ynpaB/ieHUsl NPOEeKTaMM

WTaK, ynpaBneH1e NPOEKTOM — 3TO NPUMEHE-
HWE METOLO0B, MHCTPYMEHTOB, TEXHONIOTUI U KOM-
NeTeHUMn AN JOCTUKEHMUS LIENEN, a MOCKOJIbKY
yrnpaBieHNe NpoeKTamMm SBASETCS NPUKIaaHOM
HayKoW, BMOJIHE €CTECTBEHHO MPEANONOXKUTb,
YTO CYLLLECTBYIOT CTAHaPThl, PEYIUPYIOLLME JaH-
HbI BUA AesTenbHOCTU. B ceHTabpe 2012 roga
Poccus, CLLUA n cTpaHbl EBpocoto3a Ha rocyaap-
CTBEHHOM YPOBHe Yepe3 MexayHapoaHyto opra-
HW3aLuuMto No cTaHaapTam ISO BBenu B aencrame
ctaHaapT ISO 21500. CtaHaapT OCHOBbLIBAETCS Ha
TaK Ha3blBaemon moaenv PMBOK (cokpallleHHO
oT «Project Management Body of Knowledge»), 4to
NepeBOANTCH KaK «CBOA 3HAHMWM MO yripaBieHUIO
NpoeKTamm».

CraHpapT ISO 21500 oTpakaeT Bce Ao-
CTUXKEHUS HAYKM O MeHemKMeHTe, BK/to4Yas
[IEKOMMNO3MLINIO JINTESNTbHBIX NPOLECCOB Ha CO-
CTaBHbl€ YacTH, KnaccuduKaL Mo orpaHUYeHnn
Ha BbINOJIHEHWE NPOEKTOB, Pa3buBKy Ha dasbl
YU3HEHHOro uukna. CtaHgapT BbigenseTr 10
«MPeAMETHbIX FPYNM», ABNAIOLMXCS CyObeKTaMu1
ynpaBAeHus Npu peanmsalmm KaxKaoro npoeKxTa:
MHTErpauus, CTaNKxonaepsbl (To ecTb Bce nnua n/
WK OpraHu3aLnm, BOBIEYEHHbIE B NMPOEKT), CO-
[epxaHune, pecypchbl, BpeMS, CTOMMOCTb, PUCKH,
Ka4yecTBO, 3aKyMNKK-NOCTaBKU, KOMMYHUKaLMK.
Kpome Toro, ctaHaapT KnaccuduumpyeT nstb
rpynn NpoLeccoB, KOTOPbIE MOTYT 6bITb MPUCYLLM
KaK OTAeNbHbIM dasam NpoeKTa, Tak U Bcemy
NPOEKTY B LENOM: MHULMALMS, NNaHUPOBaHKE,

MopaepHusauusa MaHaMmcKoro KaHana

CTpouTeNbCTBO TOHHENA noA Jla-MaHuwem

BbINO/IHEHME, KOHTPONb, 3aBepleHune. Becero
CTaHAapTOM BbIAENEHO M NpOaHanM3npoBaHO
39 npoueccoB, BCTPEYAIOLWMXCS NPY BbINOAHEHUH
ntoboro npoekta (cmotpute Tabnuuy 1). O3Ha-
KOMJ/EHWE C AaHHbIM CTaHJapToOM, TEM 6onee ero
TUWaTenbHOE N3y4yeHne, B 3HAYUTENIbHON Mepe
NOMOryT MeHeaKepaM MPOEKTOB yNopsAoUnTb
3HAHWUS 1 PYKOBOAMTb NPOEKTAMM C YYETOM JyH-
LIMX MMPOBbIX MPAKTUK.

B paMKax gaHHOM CTaTbu U3 AECATU «MpeaMeT-
HbIX Fpynn» ctaHgapTa ISO 21500 Mbl HACKObKO
MOHO NOAPOGHO NMPUMEHMUTENBHO K KPYMHbLIM
MeXAyHapOoAHbIM MPOEKTaM OCTaHOBUMCSH Ha
NATU: «CTOUMOCTb», PUCKU», <KA4YECTBO», «3aKyM-
KW-NMOCTaBKMW», <cKOMMYHUKaLUK».

B pononHeHue K ctaHaapty 1ISO 21500 Kax-
[las UHAYCTpUanbHO pa3BuUTast CTpaHa MMEET CBOU
HaLMOHanbHble cTaHaapThl. B Poccuun gencreytor
cnepyloliMe HauMoHanbHble CTaHAapTbl ynpas-
NeHUs NPoEeKTaMu:

e [OCT P 54869—2011 «[1pOEKTHbIN MeHeS-
XMeHT. TpeboBaHMsa K ynpaBieHUo NPOEKTOM»
(Poccus)

e [OCT P 54870—2011 «[1pOEKTHbIN MeEHES-
XMeHT. TpeboBaHMs K ynpaBneHuio nopthenem
npoektoB» (Poccus)

e [OCTP54871—2011 «[NpOEKTHbIN MeHES-
MEHT. TpeboBaHUs K ynpaBieHuto MporpaMmMon»
(Poccus)

OTmMeTMM, 4YTO AaHHble CTaHAAPTbl BCE e
yCTynatoT MO COAEPXKaTeNbHOCTU U HAy4YHOCTH
noaxoga craHgapty MCO 21500.

Ta6n. 2. Mhanupyeman u paKTU4ecKas ctoumocTb 6n10koB A3C B CLUA

loabl ctpoutenncTea A3C

1966-1967 11
1968-1969 26
1970-1971 12
1972-1973 7
1974-1975 14
1976-1977 5
CpepHee 3HavyeHue 13

KonunyectBo 6nokoB

Mpeanonaraemas
CTOMMOCTb MeraBarTa

MPAKTUKA

Mepeyncnum ans NoNHOTbl KAPTUHbI OCHOB-
Hble HaLMOHasbHble CTaH4apTbl Pa3HbIX CTPaH:
NASA Project Management (CLUA)

BSI BS 6079 (BenMkobputaHums)
APM Body of Knowledge (BennkobputaHus)
OSCEng (BennkobputaHus)

DIN 69901 (fepmaHus)

V-Modell (fepmaHus)

VZPM (LBenuapus)

AFITEP (®paHuus)

Hermes method (LUBenuapusa)
ANCSPM (AscTpanus)
CAN/CSA-ISO 10006-98 (KaHaaa)
P2M (AnoHusa)

C-PMBOK (Kutawn)

South African NQF4 (HOAP)

CEPM (MHawns)

PROMAT (lOxkHast Kopes)

CyLLecTBYIOT TaKXKe CTaHAapTbl OLLEHKN KOM-
neTeHUMM MeHeaKepa NpoeKTa:

e |CB IPMA Competence Baseline (IPMA)

e HTK - HauuoHanbHble Tpeb6oOBaHUA K
KOMMETEHTHOCTK chneunanncTos (Accoumnauuns
ynpasneHus npoexktamu «COBHET», Poccus)

e PMCDF (CLUA)

o NCB UA - National Competence Baseline,
Version 3.0 (YkpauHa)

NMnaHupoBaHHe KaK 3ai0r ycnexa

AHanus 60/blLIOro KosinyecTsa MpPOEKTOB,
BbIMOJIHEHHbIX B Pa3Hble roAbl U B pa3HbIX OT-
pacnsix, pa3fMyHbIX CTENEHEN CIIOXKHOCTU U CTOU-
MOCTH, NO3BOSET NPUITH K BbIBOAY, YTO onpeae-
naowWum GaKkTopoMm AN yCnewHown peanmsaunm
NPOEKTOB ABNSETCA NaHupoBaHue. NoaobHo
TOMY, KaK ycnex KpoBOMPOJIMTHOIO CpaKeHus
B 3HA4YMTE/NIbHOM CTENEHU 3aN0XeH 3apaHee B
CMOKOWHOM M KPOMNOTANBOW LWITabHOW paboTe,
TaK e U YCMEXU WU Heycnexu peanusauuu
BCeX 6€3 UCKJIIDYEHUS MeranpoeKToB 3aBUCAT
npexae BCEro oT ONbITHOCTU M KOMMETEHTHOCTH
NJaHUPOBLLMKOB.

Kpome TanaHTa M KOMMNETEHTHOCTU MHKe-
HepoB, 06pa6oTKa MraHTCKMUX MOTOKOB MH-
dopmaumn HeBO3MOXKHa 6€3 NMpPUMEHEHMUSN
IT-TexHonorun. ing ynpaBneHns npoeKktamu, u
OCYLLIECTB/IEHWUA KaneHOapHO-CETEBOro MiaaHu-
pOBaHUA B YaCTHOCTU, pa3paboTaHO 6onbluoe
KONMYECTBO NPOrpaMmMHbIX MaKkeToB. [10Ap0o6HbIV
aHanu3 AaHHbIX CoOGTOB — TEeMa OTAENbHOWM CNELM-
anbHOW CTaTbM, Mbl e YTOMSHEM BCErO TPW MPo-
rpaMMHbIX CpeAcTBa: AN HEGONbLIMX MPOEKTOB
BMOJIHE AOCTATO4YHO NPUMEHEHUE 3NEKTPOHHOM
Tabnuubl Microsoft Excel, 4ns npoeKToB cpeaHero
MacwTaba MOXHO NpuMeHaTb Microsoft Project,
[N KPYMHbIX MPOEKTOB M MEranpoeKToB Npu-
MeHsieTcs Oracle Primavera.

BONbLWMWHCTBO MUPOBbIX MHKUHUPUHIOBbIX
KOMMaHWM MMEIOT COGCTBEHHbIE CUCTEMbI KaNeH-
[lapHO-CETEBOIO MNaHUPOBaHMS, «3aTOYEHHbIE»
NoA KOHKPEeTHble KOprNopaTuBHbIE CTaHAAPThI,
METO/lbl M TEXHONOMMK, @ TaKXKe y4uTbiBaloLLME
HaKOMMEHHbIM OMbIT M HOY-Xay MpW peanusaumnu

®daKTU4ecKasa CTOMMOCTb

YnopoxxkaHue B %

MeraepaTtTa B TbiC. fOoJ//lapoB

B TbiC. AON1APOB
612
741
829
1220
1263
1630
938

1279 109
2180 194
2889 248
3882 218
4187 281
4377 169
2959 207
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MPAKTUKA

npoekToB. Hanpumep, komnaHusa Bechtel ana
yrnpaBneHusa NpoeKTamun paspaboTtana Kopno-
patusHyto cuctemy KASE TM (Key Activities and
Successful Execution, To ectb «Knto4eBble BUAbI
paboT M ycrnewHoe BbliNo/IHEHWE»). [laHHas cu-
cTeMa No3BOMSET OCYWECTBAATbL TWaTelbHOe
nnaHWMpoBaHue, OLEHWBaTb PUCKK nepep pas-
MeLLEeHWEM PecypcoB, HabnlogeHNe BbINOHEHUS
KOHTPO/bHbIX TOYEK MpOeKTa.

MHXWHUpUHroBasa komnaHmsa OAO «<HNAJI»
yCMNELWHO BHeApPsieT COBCTBEHHYIO TEXHOIOTUIO
MHOFOMEPHOro KaneHjapHO-CeTEBOro niaHu-
poBaHUs, TaK HadbiBaemyto Multi-D TexHonoruto.
[laHHasi TexHOMOrs N03B0ONAET ONTUMU3NPOBATL
B pamKax eiMHOM Mofenu pacnpegeneHve yeno-
BeYECKMX, GUHAHCOBbIX PECYPCOB, CPEACTB MeXa-
HM3aLMK (KpaHbl, Fpy30MoAbeMHbIE MEXaHWU3MbI,
W T. .) HA CTPOUTENBLHON M/IOWaAKe CIOXHOrro
MHXXEHEPHOro 06beKTa.

Mpo6aembl ynpaBieHus
CTOMMOCTDbIO NNPOEKTOB

Mpu peann3aLmm NPOEKTOB, 0COHGEHHO MpK
CTPOUTENbCTBE aTOMHbIX 9HEPreTUYeCcKnx 6,10-
KOB, ynpaBfieHWe CTOMMOCTbIO BASETCH O4HOM
M3 K/IOYEBLIX U TpyAHEeNWnXx npobnem. Tak,
amepuKaHcKue aKkoHoMmucTbl Jasug Wnuccep
n bptoc buBana Ha4yMHatoT cBOtO CcTaTbio «CTOU-
MOCTb CTPOUTENbCTBA aTOMHbIX CTaHLWW», OMy-
611MKoBaHHyto B utone 2008 1., ¢ HeyTewWwnTeNb-
HOro BbiBOAA O TOM, YTO «OLLEHKW CTOMMOCTH
cTpouTenbcTBa HoBbIx ASC MMeloT 60/bluylo
NMOrpewHoCTb U HEOMNpPEENEHHOCTb, a caMa
CTOMMOCTb cTpouTenbcTBa A3C 3a nocnegHue
roabl BeCbMa CUNbHO yBennymnacb». B ctatbe
NPMBOAATCS KaK ONTUMMUCTUYHbIE OLEHKU Mu-
HUcTepcTBa 3HepreTuku CLUA, yTBepaaioume,
4TO CTOMMOCTb YCTAaHOBNEHHOr0 Kunosatra A3C
6e3 acKanaunu LeH n 6aHKOBCKMX MHTEPeCcoB
HaxoauTtcsa B MHTepBane ot 1200-1500 gonna-
pOB, TaK 1 60/1ee peannCcTUYHble OLEHKHN INeK-
TporeHepupytowen koMmnaHun FPL us ®nopuasbl,
COrNacHO KOTOPbIM YCTaHOBNEHHbIA KU10BaTT
C y4eTOM BCeX HeU36EXHbIX Pacxo4oB CTOUT
o1 5492 pno 8081 gonnapoBs. [JaHHas BEPXHAS
rpaHuua noATBepXAaeTcs BblknagkaMu u apy-
rMX KomnaHumn, Hanpumep «Progress Energy»
n «Georgia Power» (Ha 0OCHOBE peanbHbIX pac-
X0JOB Npwu cTpouTenbcTBe AByx6no4Hon A3C
Vogtle c peaktopamu AP1000). Kak BuAHO 13
Tabnuubl 2, Aaxe B TaKOM NepesoBOM C TOYKH
3peHusa TexHonorum ctpaHe kak CLUA npu mac-
coBOM cTpouTenbcTBe 6n10KoB ASC B «TyyHble
rogbl» HEM3MEHHO NpUCyTCTBOBaNa npobnema
NOCTOSHHOIO YAOPOXaHuUS.

Taknum 06pa3om, NpuBeAEHHas CTaTUCTUKa
3a 60s1ee YeM JeCATUIETHUI «30/I0TON» Nepuoa
ctpoutenbctBa A3C B CLUA o3HayaeT, 4yto Ansa
75 siaepHbIX 6/I0KOB cpefHee yaopOXKaHue co-
ctaBuno 207%, To ecTb, TPOMHOE YAOPOXKaHne
nepBoHaYanbHbIX 6t0aKeToB!

B uMTMpyemoMn cTaTbe aMeprKaHCKUE 3KOHO-
MUCTbl NOAPOBGHO aHaNM3MPYIOT NPUYMHBI YLOPO-
aHUs 1 HecobnAeHUs NnepBoHaYanbHOro rpa-
dU1Ka CTPOUTENBCTBA HE TONTbKO MPUMEHUTENBHO K
A3C, Bo3BoanmMbiM B CLUA. ®paHuy3ckas rpynna
KoMmnaHui AREVA no pesynstataM BblIMrpaHHOro
TeHaepa nonyymna B gekabpe 2003 roga KoH-
TPaKT Ha CTPOMTENbCTBO 6/10Ka «ONKnIyoTo-3» B
duHnaHamK. Myck 6n1oKa 6bin UICXOAHO HaMeYeH
Ha mai 2009 roga. Nocne HeOAHOKPATHBLIX Nepe-
HOCOB Oblfl YCTAHOBNEH HOBbIA CPOK — aBrycT
2014 roga. Cenyac GpUHHbI Ha3biBaOT HOBbLIM
cpokoM 2016 roa. MNepepacxon cpeacts MOXKeT
OOCTUIHYTb, MO HEKOTOPbIM oueHKaM, 100% ot
HavanbHOM cMmeTbl. [10 yTBEpPKAEHUIO DpaHLy3-
CKoro nonutuka Mapka lya, peanbHasi CTOUMOCTb
6/10Ka cocTaBuT 6,6 MuIMapaa eBpO Npy NepBo-
HavanbHOM cmeTe B 3 MunnMapaa.
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Mocrt B [ly6an

B HacTosiwee Bpems Ha TarBaHe CTPOUTCS
aByx6no4yHasa ASC c peaktopamu ABWR, npu-
4yeMm, 3ajepKKa CTpouTenbcTBa CoCTaBnseT
5 neTt cTOMMOCTb CTPOUTENbCTBA BbIpOCaa C
nepBoHayvanbHbIX 3,7 MUAInapaa 40N1apoB a0
BeMIMYMHbI B AnanasoHe ot 7,4 Ao 9,1 munaunap-
na ponnapos CLUA. MprvMepbl MOXHO NPUMBOAUTL
eleé v eué. B 4yncno npuynH gaHHOro nevasb-
HOro COCTOSIHWA [ieN uccnegoBaTeny oTHOCAT
HEeAOCTaTOK rPaMOTHbIX CMELUaNUCTOB 1 yTEPIO
KomneTeHuun. Ecnu aBa gecatunetua Ha3aj B
CLUA 6bi10 6onee 400 cepTUdULUMPOBAHHBIX
NoCTaBLMKOB aTOMHON MPOMBbILWIEHHOCTH,
cenyac ux octanocb meHee 80. bonee TorO,
CLWA yTpaTnuaM KOMNeTeHuun no npou3Boa-
CTBY KPYMHOKOBAaHbIX 3aroTOBOK M B noJyye-
HWK Koprnyca peaKTopa, naporeHepartopa, UHbIX
KpynHorab6apuTHbIX KOMMNOHEHTOB MOJHOCTbIO
3aBuCAT OT 3aBogoB HOxHoM Kopeun, AnoHuu
n ®paHumn. Kpome TOro, pecypcbl 1 maTepu-
anbl, NpUMeHaemble Npu ctpoutenoctee A3C,
BK/lOYasA, B NepByl0 o4yepenb, CTalb, UMEOT
BbICOKYIO LLEHOBYIO BONATU/IbHOCTb.

B oTAnymne oT aMepuUKaHCKUX MHMKUHUPUH-
rosblx KomnaHum, MK «Pocatom» ABnsieTca Bep-
TUKaNlbHO UHTErPUPOBAHHON CTPYKTYPOM, KOH-
Tponupylouwen 3a He6oNblKUM UCKIOYEHUEM
BCIO MPOU3BOACTBEHHYIO LIEMOYKY U3roToBJIE-
HUS OCHOBHbIX KOMNoHeHToB AJC. OgHako, B
cTpoutenbctBo ASC 3a rpaHuLen 6yaeT Hens-

6€eXHO BOBJIeYeHO 60/bLIOe KONMYEeCTBO MeCT-
HbIX KOMMaHWI, CpaBHUTENbHAsA HEOMbITHOCTb U
HeJoCTaToYyHas KBanMdUKaLMUS KOTOPbIX MOryT
BHECTM HEKYIO HEOMNPEAENEHHOCTb KaK B CPOKM,
TaK 1 B 06LLYyI0 CTOMMOCTb NPoeKTa. YnpaBneHue
MECTHbIMW KOMMaHWSMWU-MOCTaBLIMKAMMU, a TaKKe
B3aMMOJENCTBUE C PETYSIUPYIOLLMMU U KOHTPO-
JIMPYIOWLMMK OpraHamMmu SBASIOTCS CIOXHbIMU
3aja4yamMu, TEM He MeHee, MUpPoBas NpaKTUKa
M OMbIT MO3BO/AIOT HAAEATLCA Ha yCrNeLWHoe pe-
LIEeHWe 3TUX Npobnem.

MonuTHU4YecKHe U CoOUHaNIbHbIE PUCKH
KaK OCHOBHas yrpo3a crpourenbcrea A3C

B coBpeMeHHOM CTpeMUTENbHO MeHsoLLLEMCS
MUpEe ynpaBieHe puckaMu Npu peanvaauuu
KPYMHbIX MPOEKTOB ABMSETCS KIIOYEBON TEMOW.
Hapsigy ¢ puckom Bo3pacTaHWs CTOMMOCTHM MPo-
€KTa, 0 YEM Mbl FOBOPWN TOJIBKO YTO, OTMETUM
crepylouime TUNoBble PUCKMU:

® TEXHUYECKUE PUCKM

® PUCK, CBA3aHHbIN C COAEPKAHMEM U Mac-
lwTabom NpoekKTa

e PUCK OLIMBOK KaneHaapHO-ceTeBOro nna-
HUPOBaHMS

® PUCK, CBSAA3aHHbIV C HEAOCTaTKOM YenoBe-
YeCKMX pecypcoB

® DWUCK, CBA3AHHbIV C yXKECTO4YEHUEM TPE6O-
BaHWM peryanpyowmnx opraHoB

® MOJIMTUYECKME U COLMANbHbIE PUCKM

Buaayk Bo ®paHuuu




C coxkaneHunem cneflyeT Npu3HaTb, YTO CTPO-
nTenbcTBo AJC KpanHe yi3BMMO C TOYKM 3peHuUs
MMEHHO COLManbHbIX U NONUTUYECKUX PUCKOB.
BcnomHuMM orpoMHoe Konndectso A3C, cTpou-
TENbCTBO KOTOPbIX 6bI0 NPEKPaLLEHO B Nepu-
0[ COLManbHO-NOIMTUYECKOW HEeYCTOMYNBOCTH
90-x rogoB. B 3T0T nepuoa 66110 NpeKkpaLeHo
cTpoutenbcTBo KpbiMcKkon A3C co cTeneHblo
rotoBHocTh 6onee 80%, OCTaHOBMIEHbI FOTOBbLIE
Ha 95% 610KK [OPbKOBCKON M BopoHexcKomn
ACT, npeKpalleHO CTPOUTENbCTBO ballkupcKowm
n Tatapckon ASC, MuHckom n Ogecckon ATILL.
Bcero e B 6biBlemM CCCP 6b110 npeKpalleHo
CTpouTeNnbCTBO 601€€ Yem 10 aTOMHbIX CTaHLUMK;
NOMWMO 3TOr0 6bII0 OCTAHOBNEHO CTPOUTENBCTBO
A3C B lNonblie, YexocnoBakuu, bonrapuu.

HepaBHui nyck AQC «KyaaHkynam» B MHaMK
NOCTOSIHHO OTKNaAblBaACa U CONPOBOXKAANCA
MHOTOTbICAYHBIMM JEMOHCTPALMAMHU U FONOA0B-
KaMu, PyKOBOAUMbIMHU, MO CBeAEHUM o0duLMU-
anbHOM UHAMWCKOM neyaTu, cunamu mexayHa-
POAHbIX HEMPaBUTENLCTBEHHbIX OpraHu3aLmit. Mo
CYaCTblo, CTPOUTENBCTBO AaHHOro 6/10Ka BENOCh
Ha AeHbrM MHAMMCKOro 3aKasyuKa, U Bce BO3-
HUKLWWE NpU 3TOM pacxogbl He 3aTpoHynun MK
«PocaTom» Hanpsamyto. MevanbHbIM MPUMEPOM
NONUTUYECKUX PUCKOB SIBNIIETCSA NMPOEKT CTPOU-
TenbctBa AQC «beneHe» B bonrapuun. Hecmotps
Ha BbIMrPaHHbIVi TEHAEP M NOANUCaHHbIN N0 BCEM
npaBuiam MeXNpaBUTEbCTBEHHbIN KOHTPaKT Ha
cTpoutenbcTBo AJC, 601rapcKoe NpaBUTENLCTBO
daKTM4eCcKM 0TKa3an0Chb OT BbINO/HEHUS CBOWX
0653aTenbCTB.

CBOpayMBaHue U TOPMOXKEHME aTOMHbIX MPO-
€KTOB NPOUCXOAMUT HE TONbKO M3-3a NOIMTUYECKUX
WHTPWI 1 KO3HEN KOHKYPEHTOB. Hanpumep, atom-
Has nporpamMma B [epmaHuuK, camomn pa3BUToON C
TEXHOI0rMYECKOM TOYKHM 3peHns cTpaHe EBponbl
C BbiCOYaMLLEN KybTypor NpoM3BoACTBa, Obla
PaKTMYecKu cBepHyTa ele a0 aBapun Ha A3C
«@yKycumar. HecmoTpsi Ha TO, 4TO B [epmMaHum
HUKOrAa He 6biN0 HU CKOMb-HUBYAb 3HAYUMBbIX
3eMNETPSICEHNI, HU TEM 6onee LlyHaMu, HU CKOMb-
HUOYAb 3HAYUTENbHbIX (4@ U HE3HAYUTENbHDIX)
npoucluecTBuit Ha ASC, o6LecTBEHHOE MHEHME
Bceraa 6b110 B noAaBnstoLem 60bLUNHCTBE Ha-
CTPOEHO MPOTUB aTOMHOMN 3Heprun. ABapwms e
Ha AJSC «DyKycMMa» MPOCTO HaHec a aTOMHOM
3HepreTuke OPI «<KOHTPOJIbHbIN BbICTPES».

[N§ CHUXKEHUS PUCKOB OYEHb MPaBUIIbHbBIM
xoaoM pykosogacTea 'K «Pocatom» aBnsietcs npu-
BJiIeYEHME B COO3HMKM MO peann3aumnm aToMHbIX
NPOEKTOB Ha MeXAyHapOoAHON apeHe BCEMUPHO
M3BECTHbIX KOMNaHWK, Hanpumep «Ponnc-Ponc»
nnun «ApeBar. [laHHas paboTa MOXeET 6bITb NPo-
[O/MKEeHa C HaxoXaeHWeMm B utore «prHaHCOBOro
COIO3HWKa» MMPOBOr0 YPOBHS, NOTEHLMANbHO
roTOBOroO A€NUTb HE TONbKO MPUBLINAN, HO U K-
HaHCOBbIE PUCKM, COMNYTCTBYIOLLME peann3aunm
KPYMHbIX aTOMHbIX MPOEKTOB.

PUCKM, CBA3aHHbIE C HanUM4Mem npodeccu-
OHa/bHbIX KaapoB ANA aTOMHOW 3HEPreTuKM,
cTaHoBATCA 06LIeMUMPOBOM Npobnemon. MHorue
cTpaHbl, BKtoyas CLUA n BennkobputaHuio, yxxe
YyTPaTUAX KloYEBblE KOMMETEHLUN B aTOMHOM
MaLLMHOCTPOEHMU U BbIHYKAEHbI pa3mellaTb 3a-
Ka3bl Ha 060pyAOBaHWe B ApYyrux ctpaHax. [op-
[blM TYMaHHbIA ANTbOUMOH BbIHYXAEH CMUPUTLCA C
TeM, YTO Ha MECTHbIN PbIHOK aTOMHOM reHepaLmm
NPUXOAAT KUTaNCKUE U POCCUIACKME KOMMAHUM.
[ns HeponyweHWs yTepu KIo4YEeBbIX 3HAHUIA U
KomneTeHuunn MK «Pocatom» B Koonepauuun ¢
MATIAT3 paspabaTbiBaeT U BHeAPSET CUCTEMY
ynpaBAeH1s 3HaHUSIMU, YTO 3HAYUTENBHO CHU3UT
OCTPOTY AaHHOM Npo6nembl.

B OTHOLIEHUM PUCKOB yXKeCcTo4eHUs TpeboBa-
HWI CO CTOPOHbI PEMYIMPYIOLLMX OPraHoB cneayeT
OTMETUTb «3aKOH 06pPaTHOM CUJbl», MPUHATLIN
WMHAWNCKMM NapnaMeHTOM B OTHOWEHUM KPYMHbIX

HedTtenepepabaTbiBalowmm KOMNIEKc

XMUMUYECKUX U SHEPTETUHECKUX OGBEKTOB. XOTH
B MEXAyHapoAHOM aTOMHOM 3aKOHOaTe/IbCTBE
OTBETCTBEHHOCTb 3a 6€30NacHyo IKCnyaTaumio
A3C HeceT UMEHHO 3KCnyaTupyloLlLas opraHu-
3aums, B MHAMKM nocne runoTeTMY4ecKon saepHon
WX MHOM aBapuu, Npou3oLle et UMEHHO No
BWHE ONepaTMBHOIO NepcoHana, rraHTCKMe UCKK
0 BO3MeILLEHMM ylep6a MOryT 6biTb NPEAbABNEHbI
TaKKe K NocTaBLLMKaM TeEXHONOrn 1 06opynosa-
HUA. [JaHHbIM 3aKOH, NOSIBUBLIMKCS B OCHOBHOM
noj BneyaT/iEHNEM OT NevasbHbIX MOCNEACTBUN
aBapuu Ha XuMKoM6uHaTe B I. bxonan, aBnaeT-
CSl 04EHb BaXHbIM ANS NAPTHEPOB UHAMMCKMUX
KOMMaHWK.

YnpaBneHue KauyecTBOM

B nocnefHee aecAtuneTne cHavyana B oteve-
CTBEHHOM aBTOMpPOMe, 3aTeM B APYrMX POCCUM-
CKMX KOMMaHUSAX Havano NnpuxoauTb OCO3HaHWe
HEeOo6X0AMMOCTU MPUMEHEHUS NYYLLIMX MUPOBbIX
NPaKTKK NO ynpaBneHuto KayecTBom. BHavane
B MaccoBOM MOPSAKE CTano NPOUCXOANTb BHe-
OpeHune ctaHaapToB KavecTBa ISO 9001, 3atem
MHOrMe KomnaHuu, Bkatoyasa MK «Pocatom»,
NPUCTYNUAN K BHeApeHuio NMpon3BoACTBEHHON
Cuctembl TonoTta (TPS) ¢ y4eToM 0CO6EHHOCTEN
NPOU3BOACTBEHHbIX U MHbBIX MPOLLECCOB B Pa3HbIX
oTpacnsx.

MpumepHo B 3TO e Bpems Gonee nono-
BWHbI MUPOBbIX MHXWHUPUHTOBbIX KOMMNaHUM,
BK/oYas «BectuHrxaycr, « xkeHepan NeKTpuk»,
«XOHHEBEN» U APYIWX, AOBUNUCH KPYMHbIX YCNEXOB
6naroaaps BHeAPEHMWIO KOHLLENUUK YNIpaBieHus
NPOU3BOACTBOM Moj Ha3BaHuneM «LlecTb curm»
(Six sigma).

HasBaHwe «LLlecTb cMrm» MPOMCXOANT OT CTaTh-
CTMYECKOrOo NOHATUS CpeaHEKBaAPAaTUYHOIO OTKIIO-
HeHusi, 0603Ha4YaeMOro rpe4ecKkomn 6yKBon curma

OHepro6/J10K aTOMHOW CTaHLUKN

MPAKTUKA

(o). NMpouecc ynpaBneHus Ka4ecTBoM 60 Ha BbIxoae
[a€T 99,99966% BbIx0A0B 6€3 AEPEKTOB, MU HE
6onee 3,4 fedeKTHbIX BbIXOAOB Ha 1 MUAIKOH (1)
onepauunin. KomnaHusa «MoToponna» — pa3apaboTink
[aHHOM KOHLeNLMK — yCTaHOBW/a B Ka4yecTBe Lienu
[OCTUXKEHWE MOoKa3aTens KadectBa 60 4N1a Bcex
NPOU3BOACTBEHHbIX MPOLIECCOB.

Takum 06pas3om, cnegyeT NPOAoIKaTb U3Y-
YyaTb M BHeAPSTb NepefoBble NPaKTUKK ynpaB-
NEeHWs KayecTBOM.

0COGEeHHOCTH yNpaB/ieHHUsl NoOCTaBKaMM
B 3apy6eXHbIX MeranpoeKkrax

KakK y»e 6bI710 yNoMsHyTO paHee, B HacTos-
Lee BpeMs Npv peannsaLumm KpynHbix 3apyoer-
HbIX MPOEKTOB KOMMNaHUA-reHNnoapsaa4nMK 0653y-
eTcs BbINONHATb YacTb paboT U ycnyr, BKAYas
M3roToBNEHME U MOCTaBKYy 060PyA0BaHWSA, CUna-
MU MECTHbIX MPOU3BOLCTBEHHbIX U CTPOUTENBHbIX
KoMnaHui. OgHaKo B psje cny4yaeB BO3HUKAOT
cepbesHble puanyeckne npobriembl n3-3a
HapyweHWUs MeCTHbIMW MOCTaBLWMKaMMU CBOUX
KOHTPaKTHbIX 0683aTenbCcTB. Hanpumep, ¢ 3Tum
CTONKHYNacb aMepuKaHcKas KoMnaHus «bextenb»
npv peanu3aumnun meranpoexkTos B CayaoBCKow
ApaBuu. [Npu 3TOM BOCTOYHbIE Cyie6Hble OpraHbl
MMeIoT CBOM NPEACTaBIEHNS O CrpaBea/IMBOCTH,
M COBCEM He 00643aTeNbHO UX peweHus 6yayT
NPOUCXOANTb MO OBLLENPUHATBIM B MUPOBOW
NpaKTUKe lopuandYecKnm npolenypam. Takum o06-
pa3oMm, BO U36EKaAHNE HEHYIKHbIX OCTOXXHEHUI K1
pacxoAoB, KOMNaHWUA NpeanoyuTana He CCoOpUTb-
CA U He CyAWTbCS C MECTHbIMM MOCTaBLUMKaMM
CTPOUTENbHbLIX PaboT M peLlaTb BCe BONPOCHI MO
BO3MOXHOCTHU Ha «HU30BbIX» YPOBHSX, TO €CTb, HE
BbIHOCSl HA PacCMOTPEHME Ha BbICOKOM YPOBHE.

Bo n36exaHue aTnx npobaem npu nposee-
HUK TeHaepoB «bexTenb» TpeboBana oT y4acTHU-
KOB TOProB NpeAoCTaBIATb B YMC/Ie JOKYMEHTOB
TaKkXe nogpobHble rpaduKK BbINONHEHWS CTPO-
UTENbHO-MOHTaXHbIX MM UHBIX PaboT, a TaKXe
onucaHve MeTofoB NPou3BOACTBa PaboT U Ha-
nuymne pecypcoB. KomnaHus Takke pa3paboTtana
3hDEKTUBHYIO CUCTEMY NPEeaKBaANNPUKALIMOHHbIX
Tpe6oBaHUM K NOCTaBLMKaM, 4YTO MO3BOJIANO
OTCeKaTb COMHUTENbHbIX MOCTaBLIMKOB ele A0
Havyana TeHaepoB. Bo Bcex KOMMaHUsX NpoBo-
AWNCS ayauT, NO3BONSIOWMMI OLLEHWUTb UX YPOBEHb
KayecTBa M HafeXHOCTU KaK nocTaBlymKa. Kpo-
Me TOro, HECMOTPS Ha Pa3HOCTb MEHTANIUTETOB,
amepyrKaHLbl KyNnbTUBUPOBaNH, U He 6e3ycneLlHo,
[yX «<KOMaHAHoM paboTbl», K 4emMy, 6€3yCNoBHO,
cneayeT CTPEMUTLCS U POCCUMCKUM KOMMaHUAM.
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YnpaBneHue KOMMYHUKaL UMK
MeX Ay Y4aCTHUKaMM NPOEeKTOB

MpoGnema ynpaBneHUss KOMMYHUKaLUAMM
MeXay yHaCTHMKaMM NPOEKTOB TaKKe ABSeTCs
Cepbe3HbIM PUCKOM, CNOCOBHbLIM 3aTOPMO3UTb
BbINO/IHEHME MPOEKTA U BbI3BaTb €ro CyLLIECTBEH-
Hoe yaoporxkaHue. Kak npaBuio, B Meranpoek-
Tax y4acTBYIOT NPEeACTaBUTENMN Pa3HbIX CTPaH U
Ky/bTyp, FOBOPSILLMX U AyMatOLLMX COBEPLLUEHHO
no-pasHoMy. Hapsay ¢ yCTHbIM O6LIEHMEM C
npeacTaBUTENSAMMU MECTHbIX MOCTaBLLMKOB 060-
pyaoBaHUsl, MaTepuanosB U ycnyr, Heo6XxoaAMMo
TaKKe MpefocTaBnsiTb BCIO AOKYMEHTaLMIO Ha
MHOCTPAHHOM $13blKe, YTO NO-MPeXHeMy npes-
CTaBNSET 3HAYMTENbHOE 3aTPyAHEHME AJ18 pOC-
CUNCKMX KOMMaHun. CTOUT OTMETUTb, 4YTO POC-
CUMCKME KOMMaHUKU B 3TOM MNJ1aHE He ABNSIOTCS
UCKJTIOYEHUEM: GPaHLY3CKUM, KUTAUCKUM MK
KOPENCKUM KOMMaHUSAM TaKKe npuxoauTcs ne-
PEBO/IMTb HA @HIMUNCKUIM 93blK MHOTME ThICSYK
CTpPaHUL, AOKYMEHTALMMH.

K 3apep)XKe OKOH4YaHUs CTpOUTENbCTBa
MOTFYT NPUBOAUTb HE TONIbKO IMHIBUCTUYECKUNE
npo6aemMbl, HO U Pa3HOCTb MEHTAIMTETOB U CMO-
co60B BefeHWs GnaHeca y 3apyberKHbIx nap-
THepoB. Knaccuyeckum npumepom aBnsieTcs
CTPOUTENBCTBO TYHHENS noj Jla-MaHweM. Kak u
MHOIrMe MeranpoeKTbl, CTPOUTENbCTBO TYHHENS
npoanunocb Ha 20% Aonblue 3anfaHMpoBaH-
HbIX CPOKOB, TO €CTb, WIECTb NET BMECTO NATH,
6l0aKeT 6bia1 npeBbilleH 6onee 4em Ha 80%
— 06beKT oboulencs B 4,6 mnpa GyHTOB CcTEp-
JIMHrOB BMeECTO 2,6 MApA 3aniaHMpPOBaHHbIX.
HeapekBaTHbIN ypOBEHb BHYTPEHHMX KOMMYHMU-
Kauun mexay dpaHuy3CKUMU U BPUTAHCKUMHU
y4aCTHMKaMKU KOoHcopuuyMa 6bin NnpeooneH
6narogaps amepuKaHCKOW KomnaHuu «Be-
CTMHIXayc», NpULLIEALLINIA B NPOEKT B KA4YecTBe
HEe3aBUCMMOWM TPETbEN CTOPOHbLI U CbirpaBLlen
ponb pacwnutaTtopa (aHm. facilitator, ot nar.
facilis — «n1érkni, yao6HbIi»; 06ecrneYynBaloLLni
ycrelHyto rpynnoByo KOMMyHUKauuio. — Peg.).

BosBegeHne 3HaMeHUTOro cTaguMoHa
Wembley Stadium B JToHAOHE TaKXKe NPUBOAUT-
CSl KaK NpUMep MJIOXMX KOMMYHUKaLMA MeXay
y4yaCTHMKaMK NpoeKTa OAHOM HalMOHaNlbHOWM
npuHagnexHocTtu. Mpu peanusaummn gaHHOro
KPYMHOro NpoeKTa MNOTOKM MHbOopMaLun 6binu
OpraHM30BaHbl TaKUM 06pa30M, YTO UCMOTHUTENN
MHOOPMUPOBANUCH NyYlle, HEXENU UX PYKOBO-
OWUTENN U MEHEKEPbI BbICLLErO 3BEHA.

Jliogam, npopaboTaBliMM onpeaeNieHHoe
BpeMs B 3anajfiHblx KOMMaHusx, 6pocaeTcs B
rnasa KpawHsas 3a6l0poKpaTM30BaHHOCTb KOM-
naHWM oTe4yecTBEHHbIX. B 3anagHbix KOMNaHMaX
HET TaKMX NPaKTUK, Kak, Hanpumep, MHOrOAHEB-
HOe «cornacoBaHWe NpuKasa» UK «NOAroTOBKa
cnyXebHow 3anncKku». PykoBoautenb 06blYHOM
3anafHon KoMNaHuK, Takux Kak «PUAT», «MBeko»
unu «dopa», NPOCTO pacchiiaeT CoTpyaHMKaM No
3/IEKTPOHHOW MOYTE MEMOPAHAYM, U HUKOMY 13
NOAYUHEHHbIX X UCMIONHUTENEN HE MPUXOAUT B
rofIoBY rOBOPUTb, YTO OH «HUYEro He nonyyasn». B
NIYYLIMX 3anafHblX KOMMNaHWSAX CYUTaeTcs Hegony-
CTUMbIM HE OTBEYaTb Ha ANEKTPOHHYI0 NoyTy. Kak
npaBuI0, 04EHb CUJIbHBI MEXDYHKLMOHANbHbIE
KOMMYHMWKaLMK, TO eCTb, PabOTHWK OAHOMO oTAena
3anajHon KoMnaHuu obpalLaeTcs No 3NeKTPOH-
HOW NoYTE K KoJJIere U3 apyroro otaena, npocto
CTaBsl B KOMWIO €ro HavyalbHUKa.

OyeHb 60nblUMEe HapeKaHUs Mo-NpexHemy
BbI3blBAaeT PYHKLMOHUPOBAHWE 3NEKTPOHHOWM
CUCTEMbI JOKYMEHTOO60pPOTa (Tak Ha3biBaeMom
EOCAO0). NMpo6nemMbl BO3HUKAIOT KaK C TEXHUYe-
CKOW CTOPOHbI (MOCTOSIHHOE «3aBUCaHUE» CUCTE-
Mbl), TaK U OT HEXENaHU MHOTMX PabOTHMKOB
oTBeYaTb B CPOK. Kpome Toro, coTpyaHUKam poc-
CUMCKMX KOMNaHWW cnegyeT yaenutb 6onbliee
BHMMaHWE aHIMICKOMY TEXHMYECKOMY A3bIKY,
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MeKayHapogHaa KOCMUYecKas cTaHUus

TaK KaK 60/bLUMHCTBO KYPCOB MOCBSLLEHO Je-
IOBOMY @HITIUACKOMY.

CTpaTterm4yeckue pelieHus Jisi pa3BUTHA
MHXXUHUPHUHIrOBOM leAATEe/IbHOCTH

[lng NOHMMaHKWS «K/toya K ycnexy» npu ynpas-
NIeHUN NpoeKTamMun obpaTUMCs K OMbITy U OCO-
6EeHHOCTAM CTUIA PaboTbl HEKOTOPbIX HAanbonee
N3BECTHbIX MHKUHUPWUHTOBbIX KOMMNaHWI, pabo-
TaloWuMX Ha pblHKE aTOMHbIX ycayr. Hanpumep,
OCHOBHbIM KOHKypeHToM K «Pocatom» B Boc-
To4yHoM EBpone aABnsetca KomnaHus «BecTuHr-
xayc» (Westinghouse Electric Company, aToMHbI
[IMBU3MOH), Ha TEXHOMOIMSX KOTOpoW 6a3mpytoTcs
0K010 50% BCErO MMPOBOIO PbiHKA PEAKTOPOB.
BeposiTHee Bcero, 0CHOBHOM OCOGEHHOCTbLIO U
npeaMeToOM rOpAOCTM KOMMaHUKU SBASETCH UH-
HOBALMOHHOCTb, Beflb B XX BEKE KOMMaHMUS Mo-
nyymna 6onee 28.000 (!) nateHToB. K npumepy,
KOPENCKUE U KUTaUCKMe peaKTopbl CO3AaHbl Ha
OCHOBE /IULEH3NOHHBIX COrNalleHnin ¢ «BecTuHr-
xayc». B otanume ot 'K «Pocatom», KomnaHus
crneuunanu3npyeTcs BCEro B HEKOTOPbLIX CEKTOPaX,
a MMEHHO: TONJIMBO, YCNyru, TEXHONOMMK, obliee
npoeKkTupoBaHue A3C, a TaKke NPOEKTUPOBaHWe
OCHOBHOro o6opyaoBaHus. KomnaHus cumtaer,
4TO YEeTbIPbMS CTONNAMU €€ ycnewHown paboThbl
ABNSAOTCS:

1. bepexnunBoe npoussoacteso (Lean
Production)

2. MeTog 6 Sigma (M3HavanbHO pa3pabo-
TaHHbIM Motorola)

3. Yny4yweHue yenoseyeckoro dpakropa —
(Human Performance), To ecTb, ycTpaHeHune ¢yH-
JaMeHTanbHbIX NPUYUH COBEPLIEHWNS OWKNBOK
B paboTe M co3agaHne GapbepoB NPOTUB Mpe-
BpalleHUs owmnboK B npobnembl. MHTepecHo
OTMETUTb, 4YTO B MPOMU3BOACTBEHHOW CUCTEME
TonoTa cyuwecTByeT aHanor JaHHOW NPaKTUKK
noj Ha3BaHWEM «[TOKaNoKe».

4. CTpaTerusa noBeaeHus nepcoHana Ha oc-
HoBe Teopuun Behavioral Differentiation — npo-
JymaHHas Ha Bcex aTanax cuctema obpalleHuns
¢ notpebutenamu. B camom gene, B obuiectee
C CUNbHENLIEN KOHKYPEHLIMEN, NPU KOTOPOM BCe
KOMMNaHWW NpegnaratoT NoTpebuTento NPOAYKTbI
WK YCyru NPUMEPHO Ha OAHOM YPOBHE LIEHbI,
KayecTBa 1 cepBuca, He06X0aNMO BbipaboTaTb
TaKkue noaxoapl B paboTe ¢ KNMeHTamu, 6naro-
Japs KOTOPbIM KNMEHT Bbi6epeT MMEHHO Bac.

[pyras BCEMUPHO M3BECTHAs KOMMaHWUS
«Betchel» Tak)Ke NpuUMeHseT cucteMy MeHen-
YMeHTa KayecTBa 6 Sigma. Kak yxke otmevanoch,
KOMMaHUS UMeeT COBCTBEHHYIO CUCTEMY YNpaB-
nenus npoektamm KASE TM u npugaet IT Tex-
HOJIOrMAM MpUCTanbHOE BHUMaHWe, Hanpumep,
pa3pabaTbiBas cUCTEMY 0OMeHa MHPopMaLmen
MeXay BCEMM YHaCTHUKAMM XU3HEHHOMO LUKNa
COOpYKaemoro o6beKTa, ANEKTPOHHbIE KaTano-
rM 3aKynoK, BUPTyanbHble NPOEKTHblE ODUCHI,
«Betchel» yaenser 60nbwoe BHUMaHUE TEXHUKe
6€30MacHOCTH, BHEAPSAS CUCTEMY «MUTMOH pabo-
4yMx YacoB 6€3 HecHacTHOro cnyyas». Komnaxus

CTPEeMUTCS K AMBepPCUdUKaLMK, HO BMECTE C TEM
fobunach ycrnexoB nepef CBOMMMU KOHKYpPEHTaMu
B HEKOTOPbIX BUAAX pajMaLMOHHO ONacHbIX pa-
60T, Hanpumep, B 3ameHe naporeHepartopos A3C.
KomnaHus «Betchel» go6unacb coBeplieHCTBa B
ynpaBfieHUU CPOKaMu CTPOUTENbLCTBA U nepe-
[laBana CBOW nocnejH1e NPOeKTbl 3aKa34yuKy
6€e3 e4MHOro AHA 3a4epPrKKH.

KomnaHus «Burns and Roe» BbiGpana cBoum
eBn30M «[poeKTUpPOBaThL U CTPOUTb TO, YTO HE
no cunam KoHKypeHTam». KomnaHus 6epetcs 3a
0YeHb CMOXKHbIE U HECTaHZaPTHbIE NPOEKTHI, en
npvcyla MHHOBALMOHHOCTb Ha Bcex aTanax. B
HacTosilee BpeMS KOMMNaHUs co3aaeT eanHoe
MHPOPMaLIMOHHOE MPOCTPaHCTBO Ha BCEX CTaau-
ax XL, ¢ goctynom n3 nto6omn TO4KM Mupa (B ToM
yucne, Ang ynpaBneHus UameHeHusmu). B kom-
naHuu JaBHO nepeLwnv Ha 3D-NpoeKkTMpoBaHue
1 NONb3YIOTCA BUPTYaNbHbIMU MOAENAMM C BO3-
MOXHOCTbIO «MIPOrYNIOK» BHYTPU.

«Rolls-Royce» B cBoen paboTe oTaaeT npu-
opuTeT 6€30MacHOCTH, Ka4ecTBY, YMEHbLUEHUIO
puckoB. KomnaHus pa3pabaTbiBaeT u co3aaeT
TEXHONOTMYECKM HENTPanbHble CTpaTernyeckne
peLIeHNs, pacCYUTaHHble Ha AecATUIEeTUS Bhe-
pen. «Rolls-Royce» 3aHMMaeT NpoaKTUBHOE OT-
HOLlEeHWe K TEXHUYECKMM BOMpocaM, Hanpumep,
CO3/aET PErMCTP KPUTUYECKMX KOMMOHEHTOB ANs
ynpaBneHus MopasbHbIM U GU3NYECKUM CTape-
HUMEM OO6BbEKTOB.

MpucTanbHOE M3y4eHne nyywero MMpoBOro
onbiTa NO3BOMSET ONPEAENUTb Te cTpaTernye-
CKMe HarnpaB/ieHns pa3BUTUS, K KOTOPbIM cnegyeT
CTPEMUTBLCS AN NOBbILEHNS KOHKYPEHTOCMNOCO6-
HOCTU Ha MMPOBbIX PbIHKaX.

B HacTosleln cTaTbe aBTOPbI NOMbITANUCh B
C)XaToM BMAE NPeACTaBUTb T€ OCHOBHbIE MPO-
61eMbl, KOTOpPble NPUXOAUTCA peLlaTb Npu pea-
NIM3aLMN CNIOXKHbBIX MHXXEHEPHbIX MPOEKTOB, UMK,
ynoTpebnsis Apyromn TepMUH — «<MEranpoeKToB».
ABTOpPbI pacCcKasanu 0 HEKOTOPbIX 0COBEHHOCTSAX
CcTUNS PaboThbl YETbIPEX BCEMUPHO M3BECTHbIX
WUHXXWHUPUHTOBBIX KOMMaHWI; 6biM pa3obpaHbl
NATb M3 AECATU NPEeAMETHbIX FPynn, NPUCYLLUX
Npw BbINOJHEHUU NG00 NpoeKTa. HeCOMHEHHO,
nporpaMMHbIe NMPOAYKTbI MO MJaHUPOBAHUIO U
yNpaBneHUo NPOeKTaMn ABASIOTCA OTAENbHOWM
TEMOW Ans nogpo6Horo aHanuaa. bonbliasa oT-
[OenbHas Tema TWwaTeNbHOro UccnegoBaHma —
ynpaBieHne u3MeHeHnamMu: npobnema, TMnu4Has
W YyBCTBUTENIbHAS /11 BCEX MPOEKTOB. ABTOPbI
Ha[elTCs, YTO AaHHas CTaTbs MOCYKWUT CTUMY-
NIOM 4719 TeMmaTUYeCKUX NyGanKaLnim pasHonpo-
GUNbHbIX CMeLUanncToB, 3aHATbIX HA pa3HbIX
CcTaguax U B pas/IMYHbIX OTPACAsX ynpaBaeHUs
NPOEKTaMHu.

CnM1COK MCNonb30BaHHOM nutepatypbl U UHTEpHeT-
pecypcoB:

1. Nuclear Power Plant Construction Costs, Synapse
Energy Economics, David Schlissel and Bruce Biewald,
2008

2. Matepwuansl B cBo6oaHoM goctyne B Wikipedia

3. KPMG, How to successfully manage your mega-
project, part 1., 2012

4. Mega-project construction management: the Corps
of Engineers and Bechtel Group in Saudi Arabia, Jeffrey
Craig Smith, 1991

5. Draft International Standard ISO/DIS 21500, 2011
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With the development of civilization the
mankind has acquired appropriate compe-
tences in building of more and more complex
structures. Moreover, it was the ability to build
huge fortifications, irrigation and religious
buildings that was a major sign of maturity
and strength of the nation. Erection of mag-
nificent and grand buildings and structures in
ancient Greece, Egypt, India, China and some
other countries fell within the periods of su-
preme power and prosperity of these states,
whereas «social order» emerging through that
necessitated further development of archi-
tecture and building technologies, mathemat-
ics, mechanics, applied arts other sciences
and competencies. A thoughtful tourist for
the first time visiting Luxor or museums of
ancient Egypt tends to ask a lot of questions,
like: How was it back then possible to lift and
move huge constructions without any diesel-
powered or motor-driven cranes? How did
Egyptian engineers more than four thousand
years ago achieve such a degree of polishing
of granite surfaces without modern grinders?
How did engineers of the twentieth century
BC with no «Autocad», «<Archicad» or «Prima-
vera» software designed and erected quite
rhythmically those gigantic structures that
would exist for millennia onwards?

Regretfully a deplorable fact is to be stated
today that the loss of huge amounts of infor-
mation on construction techniques, the art of
construction management developed in antiquity
significantly slowed down the upward tendency
of the whole human civilization, and that is why
poor modern Egypt is no longer the object of ad-
miration and adoration of the neighboring states.
Similar regret can be expressed in respect to a
number of other countries, especially Greece,
which many centuries ago spawned a galaxy
of outstanding mathematicians, philosophers
and architects. History is grueling towards those
countries that failed to create a prototype of what
is today called <knowledge management systemn,
and thus to ensure reproduction of Archimedes,
Pythagoras and Socrates, or architects able to
build majestic structures. The issue of trans-
mitting and preserving knowledge is presently
one of the major concerns of experts in almost
all high-tech companies in various sectors of
economy. However, this article aims to identify

and understand the problems arising during im-
plementation of major energy and infrastructure
projects, primarily in the construction of nuclear
power plants.

Thus, the basics of managing grand projects
originated several thousand years ago. Curiously
enough, among the ten most significant and
ambitious projects of the mankind the modern
engineering community names the Egyptian Pyra-
mids and the Great Wall of China together with
such projects as the Channel Tunnel or landing of
the American astronauts on the Moon. However,
unlike ancient times, the modern world sees an
increasing number of large-scale objects charac-
terized by much higher complexity. Moreover, with
all due respect to our forefathers it still should
be noted that the construction of large-scale
objects imposed no severe restrictions on such
resources as physical labor, since slavery and
invasive wars provided free labor in abundance.

Project Management as an Application
Discipline

At this point we should give a clear definition
of the concept of «Project». Historically many
loan words in the Russian language lost their
original meaning and have a slightly different
sense attributed to them. Thus, the interpretation
of the term «project» very often causes certain
ambiguities, since depending on the context the
term «project» is defined as «design, construc-
tion» (e.g.: bridge design, building design, etc.),
or «draft, outline» (e.g.: speech project), which
is not entirely accurate. Actually, «Project is a
unique activity that implies coordinated execution
of interrelated actions in order to achieve spe-
cific goals within time and resource constraints.
Achieving the goal of the project requires obtain-
ing the results that meet certain requirements,
and in achieving the objectives certain limits may
arise on key resources, including time, people,
funds and materials».

Along with the concept of «project», modern
management science also introduces the con-
cept of «<business process». Any manufacturing
enterprises or financial institutions operate as
a set of business processes that occur under
strictly defined technological or financial regu-
lations within a well-established organizational
structure and pursue cyclically recurring goals.
Within the project, all kinds of activities are per-
formed by the new staff according to the original,
re-established regulations, whereas the goals
set are always somewhat unique. Business pro-
cesses are invariably recurring: let’s say a car
factory is day by day producing a number and
range of cars set by the Marketing Department,
and all the employees are meticulously working
in line with the established software, instructions
and regulations. All business processes are set

PRACTICE

indiscriminately, each operation is standardized
in terms of time, and each item has a purchase
price, all this making the assembly line rhythmi-
cally yield products. If the car factory decides to
develop and launch the production of a new car
model, it will already be referred to as «project
activity», commencement and completion dead-
lines will be set for the development of a new
model and new goals will be identified. Within
the framework of its well-defined hierarchical
structure the factory will establish a task group
with the so-called matrix organizational structure,
i.e., an employee will continue to be enrolled in
his unit, but will actually create something new
within the project.

Process managers, also called functional
managers, support the current state of produc-
tion, along with possible optimization of business
processes. To achieve these goals, one should
have focused professional specialization and
be moderately conservative. A Project Manager
shall constantly control the changes, settle the
inevitable conflicts between all the participants,
he shall actually work across disciplines and,
therefore, shall have broad universal knowledge
in all areas, including technology, finance, com-
munications, as well as be a good psychologist
and support innovations. Project manager is not
a conservative, but an innovator, who is con-
stantly looking for better decisions to still more
complicated problems.

Thus, project management is an innate abil-
ity coupled with the acquired experience and
knowledge of management techniques based
on the achievements of modern technologies.
A Project Manager achieves the set goals while
constantly balancing between the scope of work,
funds, labor, time and other resources, deadlines,
quality and risks. The key factors of successful
project management include a clear, predeter-
mined plan, minimized risks and deviations from
the plan, as well as effective change control.

To be precise enough, we should say that
the basics of project management as an applied
discipline were laid back in 1957 as a result of
joint efforts of Morgan Walker, an engineer of
a world famous DuPont Company, and James
E. Kelley, computer expert and mathematician
of once well-known Remington Rand Company,
who developed a modeling technique for manag-
ing complex projects. The technique came to be
known as the «Critical Path Method» and emerged
while planning the works on modernization of
«DuPont» plants. Definitions of this concept vary,
but probably the most succinct wording is pro-
vided in ISO 21500: «Critical Path <...> consists
of those activities that determine the shortest
time for project completion».

It is notable that about then the Pentagon
requested the U.S. Navy’s Special Projects Office

ATOMHbIN NMPOEKT 23




PRACTICE

to develop Polaris Missile System. Implementa-
tion of this project required concerted efforts
of many scientific and technical, as well as in-
dustrial enterprises, for the purpose of which
the Program (or Project) Evaluation and Review
Technique, commonly abbreviated PERT, was
designed to evaluate and review plans. This
technique involves breakdown of larger activities
into constituent works or tasks, with analysis of
time required to perform each task, and finally
determination of the minimum required time to
complete the entire project. PERT technique was
developed primarily to simplify paper planning
and scheduling of large and complex projects,
and its basic idea still involved determination of
the «critical path» while plotting a network sched-
ule. Owing to PERT a project, which consisted
of 60,000 operations and committed around
3800 main contractors, was completed two years
ahead of schedule.

It is worth noting that our country also per-
formed extraordinary military, space and infra-
structure projects implemented in the shortest
possible time and in the most difficult condi-
tions. Modern Russian nuclear industry is still
largely based on the foundations laid back in
the difficult postwar years thanks to dedication,
enthusiasm and expertise of our fathers and
grandfathers. Ambitious construction projects
were however carried out in the framework of
a centrally planned economy under ideological
pressure, which is unacceptable in the current
climate of a modern market economy. Never-
theless, in recent years there gradually comes
an understanding of the need for using better
engineering practices of the Soviet era in relation
to many aspects of economic activity.

Standards of Project Management

Thus, project management is an application
of methods, tools, technologies and competen-
cies to achieve the set goals, and since project
management is an applied science, it is rather
natural to assume that there are standards
that regulate this type of activity. In September
2012, Russia, the U.S. and the EU countries

enacted standard I1ISO 21500 at the national
level through the International Organization for
Standardization. The standard is based on the
so-called PMBOK model (abbreviated from Pro-
ject Management Body of Knowledge), which is
a collection of processes, terminology, guidelines
and knowledge areas that are generally accepted
as best practice within the project management
discipline.

ISO 21500 sets forth the achievements of
management science, including breakdown of
long processes into constituent parts, classifica-
tion of restrictions as to the execution of projects,
lifecycle phasing. The standard has 10 «subject
groups» acting as management units during im-
plementation of each project: Integration, Stake-
holders (i.e. all individuals and/or entities involve
in the project), Scope, Resource, Time, Cost, Risk,
Quality, Procurement and Communication. Ad-
ditionally, the standard classifies five process
groups that may be inherent to both individual
phases of the project and the project as a whole:
Initiating, Planning, Implementing, Controlling,
Closing. All in all, the standard has identified
and analyzed 39 processes encountered in the
implementation of any project (see Table 1). Fa-
miliarization with this standard, or even its careful
examination, will to a great extent help project
managers to streamline knowledge and man-
age the projects based on global best practices.

In this article out of 10 «subject groups» of
IS0 21500 we shall elaborate and primarily focus
on 5 of them with respect to major international
projects: Cost, Risk, Quality, Procurement, Com-
munication (underlined and in bold type).

In addition to ISO 21500 standard, every
industrialized country has its own national stand-
ards. Russia has the following national standards
for project management:

e GOST R 54869-2011 «Project Manage-
ment. Requirements for Project Management
« (Russia)

e GOST R 54870-2011 «Project Manage-
ment. Requirements for Project Portfolio Man-
agement» (Russia)

e GOST R 54871-2011 «Project Manage-

Table 1. Compliance of project management processes with process groups and subject groups

Subject Groups Initiating

Integration Develop Project Charter

Stakeholders Identify Stakeholders

Scope

Resource Establish Project Team

Time

Cost

Risk

Quaity

Procurement

Communication
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Process Groups

Planning Implementing

Develop Project Plans Direct Project Work

Manage Stakeholders

Define Scope
Create Work
Breakdown
Structure
Define Activities

Estimate Resources
Define Project
Organization

Develop Project Team

Sequence Activities
Estimate Activity

Controlling

Control Project Work

ment. Requirements for Program Management»
(Russia)

In terms of consistency and scientific ap-
proach these standards are still inferior to ISO
21500.

For the sake of completeness we shall list
major national standards of different countries:

e NASA Project Management (USA)

BSI BS 6079 (UK)

APM Body of Knowledge (UK)
OSCENg (UK)

DIN 69901 (Germany)
V-Modell (Germany)

VZPM (Switzerland)

AFITEP (France)

Hermes method (Switzerland)
ANCSPM (Australia)
CAN/CSA-ISO 10006-98 (Canada)
P2M (Japan)

C-PMBOK (China)

South African NQF4 (RSA)
CEPM (India)

PROMAT (South Korea)

There are also standards for assessing the
competence of the Project Manager:

e |CB IPMA Competence Baseline (IPMA)

o NRC (National Requirements for Compe-
tence of Experts) (SOVNET Project Management
Association, Russia)

e PMCDF (USA)

o NCB UA (National Competence Baseline,
Version 3.0) (Ukraine)

Planning as the Keystone of Success

Analysis of a large number of projects carried
out in different years and in various industries,
characterized by varying degree of complexity
and at different cost allows us to conclude that
the determining factor for successful project
implementation is planning. Just like the suc-
cess of a bloody battle is largely laid in advance
through quiet and diligent staff work, the success
or failure of the implementation of any and all
mega-projects depends primarily on expertise
and competence of planners.

Closing

Close Project Phase or
Project

Control Scope

Control Resources
Manage Project Team

Duration
Develop Network
Schedule

Estimate Costs
Develop Budget

Identify Risks
Assess Risks

Plan Quality

Plan Procurement

Plan Communications

Treat Risks
(Countermeasures)

Perform Quality
Assurance

Select Suppliers

Distribute Information

Control Network
Schedule

Control Costs

Control Risks

Perform Quality Control

Administer Contracts

Manage Communication




Table 2. Estimated and actual costs of power plant units in the USA

Years of power plant
construction

1966-1967 11
1968-1969 26
1970-1971 12
1972-1973 7

1974-1975 14
1976-1977 5

Average value 13

Apart from talent and expertise of engineers,
processing of giant flows of information is impos-
sible without IT technologies. A particularly great
variety of software packages were developed for
project management and network scheduling.
Detailed analysis of this software is a subject
matter for another article, here we shall just men-
tion only three software tools: for small projects
Microsoft Excel spreadsheet is quite enough, for
medium-sized projects one can use Microsoft
Project, for large projects and mega-projects
Oracle Primavera can be used.

Most global engineering companies have
their own network scheduling systems specifically
tailored to certain corporate standards, methods
and technologies, which also take into account
experience and know-how gained during im-
plementation of projects. Bechtel Company, for
instance, developed a corporate system of KASE
TM (Key Activities and Successful Execution) for
project management. This system allows for care-
ful planning, risk evaluation before allocation of
resources, monitoring of the project checkpoints.

NIAEP Engineering Company has successfully
introduced its own technology of multidimen-
sional network scheduling Multi-D. This tech-
nology within a single model allows to optimize
distribution of human and financial resources,
means of mechanization (cranes, hoists, etc.)
at the construction site of a complex engineer-
ing object.

Problems of Project Cost Management

Cost management represents one of the key
and most difficult issues in project implementa-
tion, especially in the construction of nuclear
power units. Thus, American economists David
Schlissel and Bruce Biewald begin their article
«Nuclear Power Plant Construction Costs» pub-
lished in July 2008 with a disappointing conclu-
sion that «the construction cost estimates for
new nuclear power plants are very uncertain
and have increased significantly in recent years».

The article describes optimistic estimates
made by U.S. Department of Energy, claiming that
overnight costs (with no escalation or financial
costs) lie in the range of $1200 — 1500, and more
realistic estimates by FPL , Florida-based power
utility, according to which the total cost (including
all necessary expenses) is between $5492/kW
and $8081/kW. This upper limit is confirmed by
calculations made by other companies, such as
«Progress Energy» and «Georgia Power» (based
on actual construction costs of two-unit NPP
Vogtle with AP1000 reactors).

The table below shows that even the United
States, an avowed leader in terms of technology,
saw an invariably persistent problem of the con-
stantly rising costs during the years of massive
construction of nuclear power units.

Thus, the above statistics for more than a
decade of the «golden» period of nuclear power
plant construction in the United States means

Number of units

Estimated cost of MW
(thousand dollars)

612
741
829
1220
1263
1630
938

that for 75 nuclear units the average cost in-
crease was 207%, which is a triple rise in the
initial budget!

In the article quoted, the U.S. economists
analyze in detail the reasons for riseing costs
and non-compliance with the initial construc-
tion schedule not only for nuclear power plants
being built in the United States. As a result of
the tender won in December 2003, a French
group of companies AREVA got a contract for
the construction of the unit «Olkiluoto 3» in Fin-
land. Unit launch was initially scheduled for May
2009. After being repeatedly postponed a new
deadline was set — August 2014. Now the Finns
are discussing a new term in 2016. By some
estimates overspending can reach 100% of the
initial estimates. According to the French politi-
cian Mark Gouat, the actual cost of a unit will be
€6.6 billion with the initial estimate of €3 billion.

Currently in Taiwan there is a two-unit NPP
with ABWR reactors under construction with
a b5-year (!) delay, and the initial construction
cost has risen from the original $3.7 billion to
a value in the range of estimates from $7.4 to
$9.1 billion. Multiple examples can be provided.
According to the researchers, one of the reasons
for such a poor state of affairs is a lack of quali-
fied specialists and loss of competences. If two
decades ago, the U.S. had more than 400 certi-
fied nuclear suppliers, now they have less than
80. Moreover, the U.S. has lost competence in
producing large forged workpieces, and depends
entirely on South Korean, Japanese and French
plants in producing reactor pressure vessels,
steam generators and other bulky components.
In addition, resources and materials used in nu-
clear power plant construction, including primarily
steel, have high price volatility.

Unlike American engineering companies, Ro-
satom State Corporation is a vertically integrated
structure with a few exceptions controlling the
entire production chain of the main components
of NPPs. However, nuclear power plant construc-
tion abroad inevitably involves a large number
of local companies, whose relative inexperience
and lack of qualifications can add uncertainty
to the timing and the total cost of the project.
«Management» of local supply companies, as
well as interaction with regulatory and supervi-
sory bodies represent complex issues, however,
international practice and experience let us hope
for a successful solution of these problems.

Social and Political risks as the main
Threat to NPP Construction

In our modern and constantly changing world,
the key issue of project implementation is risk
management. Along with project cost rise men-
tioned above the following standard risks occur:

e technical risks

e scope and scale risks

e wrong scheduling and network analysis
risks

Actual cost of MW
(thousand dollars)
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Cost rising (%)

1279 109
2180 194
2889 248
3882 218
4187 281
4377 169
2959 207

e human resource shortage risks

e regulatory restrictions risk

e social and political risks

Unfortunately, from the viewpoint of social
and political risks, the construction of NPP is
extremely vulnerable. Here we can recollect a
huge number of NPPs the construction of which
ceased amid social and political instability of
the 90s. The construction of the Crimean NPP,
complete for over 80%, was suspended, power
units in Gorky and Voronezh, which were ready
for 95%, were abandoned, NPPs in Bashkiria,
Tatarstan, NCPs in Minsk and Odessa were also
left unfinished. In the former Soviet republics,
the construction of more than ten NPPs was
stopped; moreover, they suspended construc-
tion of NPPs in Poland, Czechoslovakia, and
Bulgaria.

The Kudankulam NPP start-up in India faced
several delays due to demonstrations of many
thousands and hunger strikes, led by interna-
tional non-governmental organizations, as official
Indian press says. Fortunately, the construction
of the unit was financed by an Indian client, so
Rosatom was not to cover the expenses directly.
A miserable example of facing political risks is the
construction project of the Belene NPP, Bulgaria.
The Bulgarian government merely canceled its
obligations despite a tender won and an inter-
governmental construction contract having been
drawn up in due form.

Nuclear projects are scrapped and sus-
pended not only due to political intrigues and
rivals’ scheming. Actually, nuclear program in
Germany, a country that is considered to be
the most developed in terms of technology and
production culture, has been scrapped even
prior to the accident at the Fukushima NPP. Pub-
lic opinion was always biased against nuclear
energy, despite the fact that Germany never
suffered any serious earthquakes, much less
tsunami, or any still minor accidents at NPPs.
The Fukushima tragedy actually dealt the final
blow to the nuclear-power engineering of the
Federal Republic of Germany.

To guarantee stability, Rosatom does the
right thing by attracting international renowned
companies like Rolls-Royce and Areva to col-
laborate in global nuclear projects. This kind of
job can be done in order to find a «financial ally»
ready to share financial risks, associated with the
implementation of large-scale nuclear projects,
as well as profits.

Personnel risks are global challenges. The
USA and Great Britain, as well as many other
countries, have lost their key competences in
nuclear engineering and have to order equip-
ment abroad. London, high and mighty, has to
put up with the fact that the local market of nu-
clear generation now lets Russian and Chinese
companies in. To prevent competence and key
skills losses, Rosatom in cooperation with the
IAEA elaborates on and introduces a system of
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knowledge management designed to mitigate
and cope with this burning issue.

As for regulatory restrictions risks, the «aw of
retroactive effect» adopted by the Indian Parlia-
ment, should be taken into consideration. The
law concerns large-scale chemical and power
objects. Although in international nuclear law
practice an operator bears responsibility for safe
NPP maintenance, in India hardware and technol-
ogy vendors can also be sued for huge losses in
case of hypothetic nuclear or any other accident,
caused by operating staff. This law was called
up by the Bhopal disaster, a gas leak incident at
the pesticide plant, and the partners of Indian
companies consider it to be a very important one.

Quality Management

In the last decade, first the domestic auto
industry, and then other Russian companies were
becoming aware of the need to apply global best
practices in quality management. Initially 1ISO
9001 standards were introduced, then many
companies, including Rosatom, started to imple-
ment the Toyota Production System (TPS) with
due account to the peculiarities in production
and other processes in various industries.

Around the same time, more than half of
global engineering companies, including West-
inghouse, General Electric, Honeywell and others
made great strides owing to the introduction of
production management concept of «Six Sigman.

The name «Six Sigma» is derived from the
statistical concept of mean-square deviation de-
noted by the Greek letter o. The 6o quality man-
agement process yields 99.99966% defect-free
outputs, or no more than 3.4 defective outputs
in 1 million operations (!). Motorola Company,
an actual developer of the concept, set a goal
to achieve 60 quality index for all manufacturing
processes.

Thus, we should continue to explore and
implement best quality management practices.

Features of Supply Management
in Foreign Megaprojects

As mentioned earlier, currently, while imple-
menting large overseas projects, the general
contractor agrees to perform a part of works and
services, including manufacturing and supply of
equipment, with the help of local manufactur-
ing and construction companies. However, in
some cases, there are serious legal issues due
to violations of contractual obligations by local
suppliers. For example, the American company
Bechtel had to face these issues during imple-
mentation of megaprojects in Saudi Arabia. For
all that, eastern judiciaries have their notions of
justice, and their decisions are not necessarily
taken in accordance with internationally accepted
legal procedures.

Thus, in order to avoid unnecessary difficul-
ties and costs, the company preferred not to
fall out with and not to sue local construction
work suppliers and settle all the disputes as
much as it is possible on «grassroots» levels,
that is, without addressing higher bodies. In
order to avoid these issues on inviting tenders
Bechtel required bidders to submit a number
of documents, including detailed schedules for
construction and erection works or other works,
as well as description of production methods and
the availability of resources. The company also
developed an effective system of pre-qualification
requirements for suppliers that allowed cutting
disputable suppliers off even before the tenders.
All companies underwent auditing procedures,
allowing to estimate their level of quality and
reliability as a supplier. Furthermore, despite the
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difference in mentality, Americans quite success-
fully cultivated the spirit of «teamwork», what
Russian companies should certainly strive for.

Project Members Communication
Management

Project members communication manage-
ment is an issue that carries serious risks, able
to suspend project execution and increase its
cost significantly. As a rule, large-scale megapro-
jects bring together people of different states and
cultures, speaking different languages, thinking
in absolutely different fashion. Along with oral
communication with the local distributor of equip-
ment, materials and services, the translation of
all documentation should be provided, and it is
still a challenge for Russian companies. It should
be noted that as well as Russian colleagues,
French, Chinese or Korean companies have to
translate thousands of pages into English.

Not only the linguistic challenges, but differ-
ent mentality and foreign methods of conducting
business can also cause construction delays.
The construction of the Channel Tunnel is a vivid
illustration. Like with many others megaprojects,
the period of construction grew by 20%, and
lasted six years instead of five, with a budget
exceeding the plans by 80% and a total cost of
J4 billion instead of J2,6 billion planned. Inter-
nal communication problems between French
and British members of the consortium were
coped with by the Westinghouse Corporation,
an American company that joined the project
as an independent third party which played the
«facilitator» role.

Erecting the renowned Wembley Stadium in
London is also a good example of poor commu-
nication process between the project members
of the same nationality. While implementing the
project, information flows were arranged in the
fashion that the executors were informed better
than their supervisors and top managers.

An extreme level of bureaucracy in Russian
companies is always compelling attention of
people engaged or having been engaged in
the Western business. Western companies are
not experienced in «coordination of orders» or
«working on a memon». In an ordinary Western
company like Fiat, Iveco, and Ford, a man-
ager sends memos via e-mail to executors and
they do not reflect for a single moment they
can deny the fact they have got the letter. It
is totally inappropriate not to answer e-mails
in Western companies. Interfunctional com-
munications are very well established, so that
one employee can address another employee
from another department by adding his su-
perior to the recipients. The unified sectorial
electronic document management system of
Rosatom State Corporation (EOSDO) is still
being strongly criticized. Problems arise when
it comes to technical aspects (system jams),
as well as employees’ reluctance to answer in
time. Moreover, employees of Russian com-
panies should give significant consideration
to technical English terms because most of
courses are focused on business English.

Strategic Decisions to Develop
Engineering Activities

To get the right «key to success» in project
management let us refer to the experience and
style which some of the most well-known en-
gineering companies demonstrate in the mar-
ket of nuclear services. The main competitor
of Rosatom in Eastern Europe is Westinghouse
Electric Company (the nuclear division), whose
technologies about 50% of the world market
reactors is based on.

Most likely, the main feature and the pride
of the company is its focus on innovation, as in
the 20th century, the company obtained more
than 28,000 patents. Korean and Chinese reac-
tors are based on license agreements with the
Westinghouse Company. Unlike Rosatom, the
company specializes in just a number of sec-
tors, namely: fuel, services, technology, general
designing of nuclear power plants, as well as
designing of the main equipment. The company
believes that the four pillars of its success are
the following:

1. Lean Production.

2. 6 Sigma Method (originally developed by
Motorola).

3. Improving Human Performance, i.e. elimi-
nation of the fundamental reasons for making
mistakes at work and creation of barriers against
turning mistakes into problems. It is worth noting
that the Toyota Production System has a similar
practice of mistake-proofing called «poka-yoke».

4. Staff Behavior Strategy based of the The-
ory of Behavioral Differentiation is a thoughtful
system of handling users. In fact, in a society
characterized by tough competition, where all
companies offer the consumers products or ser-
vices at almost the same level of price, quality
and service, it is necessary to develop such ap-
proaches to dealing with clients that would make
client choose you.

Betchel, another world famous company,
also applies 6 Sigma quality management sys-
tem. As noted in Chapter 4, the company has
its own project management system KASE TM
and pays particular attention to IT technologies
by developing a system for sharing information
between all the participants of the lifecycle, pro-
curement electronic catalogues, or virtual project
offices. Betchel places high emphasis on safety
measures: «<million working hours without an ac-
cident». The company is seeking diversification,
but at the same time has made great strides
ahead of their competitors in certain radiation
hazardous operations, such as replacement of
nuclear steam generators. Betchel has achieved
excellence in construction schedule management
and passed their latest projects to the customer
without a single day of delay.

Burns and Roe Company has chosen the
motto «Design and build beyond the competi-
tors». The company takes up very complex and
unusual projects and is highly innovative at all
the stages. The company is currently developing
a unified information space at all stages of the
life cycle enabling access to it from anywhere in
the world (including for the purposes of change
management). The company has long moved
to 3D design and uses virtual models with the
possibility of taking «walks» inside.

Rolls-Royce in its work gives priority to safety,
quality, and risk mitigation. The company devel-
ops and produces technologically neutral stra-
tegic solutions designed for decades to come.
Rolls-Royce takes a proactive attitude to technical
issues, for example, develops a register of criti-
cal components to control moral and physical
aging of facilities.

A close study of the best global practices
allows to determine those strategic directions
for further development that should be aimed
at in order to enhance competitiveness in the
world markets.




MPAKTUKA

YnpaBneHue Ka4yecTtBOM NPOLLECCOB }U3HEHHOIO
LIMKJ1a CNIOMKHbIX MHXEHEPHbIX COOPYIKEHUH

C.A. ®areeBa, HayanbHUK oTAeNa
ynpaeneHus Kauecreom OAO <HUAIM»
A.B. NpoKoneHKo, rnaBHbIA
cneyuanuct OYK OAO <HUAIM»

HuxxeropoacKkasi MHXXMHUPUHroBasi KOM-
naHusa «<AtomaHepronpoekTt» (0OAO <HUAIMM»)
ocyuiecTBaseT NPOEKTUPOBaHUE U COOpYIKe-
HUE CJIOXKHBIX UHXXEHEPHbIX COOPYKEHUM:
ATOMHbIX 3JIEKTPOCTAHLUN, 0GbEKTOB MUC-
nonb30BaHUA aTOMHOW 3HEpPruu, o6GbEeKToB
3HEpPreTMKU U 06 bEKTOB NMPOMbILLIIEHHOIO U
rpakjaHCKOro Ha3Ha4eHus.

MOCTOSIHHLIM CTPEMIEHUEM KOMMAHWKU ABNS-
eTca obecneyeHne rapaHTMi BbICOKOTO YPOBHS
Ka4yecTBa, HaJeXHOCTU M 6e30MacHOCTU Bbl-
nycKaemow NpoayKLMK U OKa3blBaeMbIX YCyr,
MaKcuMasnbHOe yaoB/ieTBOpeHue Bcex Tpebo-
BaHUI M OXMAaHWW NoTpebutens (3akasyuka)
¢ obecneveHnem TpeboBaHWM, YCTAHOBIEHHbIX
POCCUMCKUMU N MEXAYHAPOAHBIMU HOPMaMK U
npasuiamMu No 6e30NacHOCTY 06BHEKTOB UCMOSTb-
30BaHUs aTOMHOM 3HEPIUK, a TaKKe pasBuTHe
KOMMaHWKU C y4ETOM KOHBIOHKTYPbl MMPOBOIO
pbIHKa.

YnpaBneHuve kadyectsom B OAO «HUAIIM»
CTPOMTCS Ha NpUHLUMNax Bceobluero MeHeaKMeH-
Ta KayecTBa, OTPaXKEHHbIX B MEXAYHapOAHbIX
ctaHgapTax ISO cepuun 9000.

CuctemMa MeHeaXMeHTa KayecTBa (ganee
CMK) OAO «HMA3IM» aBnsieTca 4acTbio obLen
CUCTEMbI YNPaBIEHUS U paccmaTpuBaeTcs Kak
cpeacTBo peannaauum MoAUTUKKU U JOCTUIKEHNS
uenew B obnactu kayectsa. CMK OAO «HMA3MM»
pa3paboTaHa, AOKYMeHTaNbHO obopMeHa, BHe-
ApeHa, nogaepxveaeTtcs B pabo4yeM COCTOAHNUM
M MOCTOSIHHO Y/Ty4LIaeTCs B COOTBETCTBUM C Tpe-
6oBaHuaMuK 1ISO 9001:2008.

BnepBble cuctema Kavyectsa KomnaHnuu 6bina
ceptnuduumpoBaHa Ha 6a3e ISO 9001:2000 mexk-
nyHapoaHbiM LeHTpom TUV SERT — opraHom no
ceptudumkaumm TUV SUD Management Service
GmbH B 2003 roay n mena o6nactb pacnpocTpa-
HEeHWs Ha Hay4YHO-UCCNefoBaTeNbCKHE, MPOEKTHO-
KOHCTPYKTOPCKME U MHKEHEPHO-N3bICKATENbCKNE
paboTbl MO A4EPHbBIM, APYTMM SHEPTrETUHECKUM U
cTpouTenbHbIM 06beKTam (cepTudumkat N2 12 100
19917 ot 29.08.2003). Mocneayouias pecep-
Tudumkauma B 2006 rogy umena Ty xe o6nactb
npumeHeHus (ceptnoumkat N2 12 100 19917 ot
19.08.2006).

Mony4ymB CTaTyC MHKUHUMPUHIOBON KOMNaHUH,
OAO «HMA3IMM» B 2009 rogy npoxoauT peceptu-
dMKaumo cMCTeMbl MEHeXKMeHTa KavecTBa Ha
6a3e SO 9001:2008 ¢ pacwmpeHnem o6nactu
nencteusl ceptuduKaTta Ha reHnoapsaHble pabo-
Tbl MO COOPYXKEHMUIO aTOMHbIX 3NEKTPOCTAHLNMA,
Hay4YHO-UcceoBaTeNbCKME, NMPOEKTHO-KOH-
CTPYKTOPCKUE W MHXKEHEPHO-U3bICKaTENbCKME
paboThbl N0 AAEPHBIM U APYTUM IHEPTETUHECKUM
M CTpOUTENbHBIM O06beKTam (perncrpauuoH-
HbI HOMep cepTuduKata 12 100 19917 TMS
o1 29.07.2009).

Cuctema meHempKmeHTa kavectea OAO «HU-
A3l» NOCTOAHHO NoaaepXMBaeTcs B paboyem
COCTOSIHWM, PErynsipHO aHanu3upyeTcs, pa3su-
BaeTcs M ynydlwaercs. ITo NoATBEPXKAAIOT Npo-

BOAMMbIE EXErofJHO ayuUTbl CO CTOPOHbI MeXay-
HapoAHOro cepTMdHUKaLMOHHOro opraHa. B nione
2012 roaa opraHom no ceptudukaumm TUV SUD
Management Service GmbH B OAO «<HUA3I» npo-
BeAeH pecepTnduKaumoHHbii ayant CMK. Mo
pesynbratam ayauta He BbIIBNEHO HM OAHOro
OTKJIOHEHMS N0 GYHKLMOHUPOBAHWIO CUCTEMBI
MeHeIKMeHTa KayecTBa, 0 YeM CBUAETENbCTBYET
ceptudukat cootsetcTBMA N2 121001991 7TMS
o7 07.08.2012.

BbICLUMM pyKOBOACTBOM KOMM@HMKU Nocpea-
CTBOM MOJIMTUKM B 06NACTU Ka4ecTBa, IKONOrunu,
npodeccnoHanbHon 6€30NacHOCTU U 300POBbS
(nanee Monutnka) cdopMynmpoBaHbl M JOBOAATCA
10 Kaxpgoro pa6otHuka OAO «<HUAQM» obuime
HaMepeHus 1 HanpasBfieHNe AeATENbHOCTU KOM-
naHWM B 3TOM 061acTy.

MNonuTnKa paspaboTaHa B COOTBETCTBUU C
MWUCCUEN KOMMaHUK, onpeleneHHon Kak obe-
cneyeHvne 6€30MacHOro 1 yCTon4MBOro pasBuTms
aTOMHOW 3HEePreTUKn U yaoBneTBopeHune Tpebo-
BaHWM NOTpPeGUTENEN U APYrnX 3aUHTEPECOBAH-
HbIX CTOPOH MyTeM NpPefoCcTaBAE€HUA NOSHOMO M
Ka4yeCTBEHHOro KOMMIEKCa UHKUHUPUHIOBBIX
yCnyr.

B KauyecTBe 0CHOBHbIX Lenew Monntmka Kom-
naHun bopmynunpyet:

— NPOEKTUPOBAHMNE U COOPYKEHNE OO HLEKTOB
MCNOSIb30BaHUS aTOMHOM 3HEPruKn B COOTBET-
CTBMM C NporpaMmon focyaapcTBEHHOM Kopnopa-
iK1 N0 aTOMHOM 3Hepruu «PocaTom» ¢ BbICOKUMM
TEXHUKO-IKOHOMUYECKUMU NOoKa3aTtensamu, obe-
creynBalolLee BbICOKOE Ka4yecTBO OKa3blBaeMbIX
ycnyr npu cobntogeHnn 6e3onacHbIX yCnoBum
TpyAa nepcoHana, MMHUManabHOM BO34ENCTBUM
Ha OKpYyKatoLLyto cpeay U B COOTBETCTBUM C 3a-
KoHoZaTeNnbCcTBOM PD, a TaKkKe HOpMaTUBHbLIMK
TpebOBaHUSIMU CTaHLaPTOB, HOPM W NpaBun B
06nacTv UCNoJib30BaHUSA aTOMHOM 3HEPTUK, OX-
paHbl TpyAa U OKpYyKatoLen cpeabl;

— obecrneyeHne ycTon4MBOro IKOHOMUYECKO-
ro pasBuTUS U AKOHOMUYECKOW CTabUIbHOCTH
KOMMNaHWK, SBNSIOLWMXCS rapaHTUen JOCTOMHOro
CYLLECTBOBaHUSA Kamaoro paboTHNKa KOMMNaHuu,
peLleHNst HaMeYeHHbIX CoLManbHbIX MPOrpamMmm,
a TaKXXe B3avMOBbIFOHOIO0 COTPYAHUYECTBa C
napTHepamu M BCEMW 3aWHTEPECOBaHHbLIMU
CTOPOHaMM.

B lMNonutuke paccrtaBneHbl NPUOpPUTETHI B
LOCTUMXEeHUW uenen. Boicwum npuoputetom
B o6bnactn kavyectea OAO «HMAJIM» ycTtaHOB-
NleHo obecreyeHne aepHoOn, pagmaLMOHHOMN,
TEXHUYECKON W 3KoNornyeckon 6e3onacHoCTH
JHEPreTMYeCcKUX 06bEKTOB, NMPOEKTUPYEMBIX U
coopyxaembix OAO «<HUAII».

MeToabl U cpeacTBa AN AOCTUKEHUS Lienen
B 06/1aCTM Ka4yecTBa, onpegeneHHble MonuTuKkon,
npuBeaeHbl Ha puc. 1.

B paMKax ynpaBneHu1s })KU3HEHHbIM LIUKNOM
CNOXHbIX MHXKeHepHbIX 06bekToB OAO «<HUAIIM»
OCYLLEeCTBNSET CBOIO MPOM3BOACTBEHHYIO fesi-
TeNbHOCTb MO ABYM OCHOBHbIM HamnpaBieHUsAM:

— MPOEKTHO-U3bICKaTENIbCKas AeATENbHOCTb;

— reHnoapsaaHas AesTeNbHOCTb MO COOPYXKe-
HMIO CNOXKHbBIX MHXEHEPHbBIX 0ObEKTOB.

O6ecneyrBas NPUHLIMN NPOLIECCHOro Noja-
Xo4a K ynpasneHuto KadectsoMm, B OAO «HUAII»

BCE BUAbl AEATENBHOCTM Pa3bunun Ha oTaesbHble
B3aMMOCBSA3aHHbIE MPOLIECCHI.

Mpoueccbl OAO «<HUA3MM» nogpa3aensaoTcs Ha:

— NnpoLuecchbl MEHEXMEHTA: MpPoLecchl
yrnpaB/eHNS U PYKOBOACTBA;

— MnpoLeccbl NPOU3BOACTBEHHON AeAATENb-
HOCTW: MPOLECCHI, CO3AalolIMe LLEHHOCTb NPOo-
aykuun OAO «HUA3IMM» Ha aTanax XU3HEHHOrO
LIMKNa eé co3aaHns;

— Mpouecchl NoAAEPHKKKU: npoLecchl, obe-
crneynBatoLLMe yrpaBasemble YCII0BUS U PECYPChI
[ OCHOBHbIX MPOLLECCOB.

CxemaTtunyecKoe onucaHue npoueccos CMK
0AOQ «HWA3IM» B pamKax ynpaBfieHUs })U3HEHHbIM
umknoMm A3C U1 ¢ yKasaHWeM MOTOKOB BXOAHbIX
M BbIXOAHbIX JaHHbIX NPeAcTaB/eHO Ha pUc 2.

OAO «HWA3MM» ocyuwecTBAsieT cucTtemaTu-
YECKUA MOHUTOPUHI U U3MEPEHUE MPOLLECCOB
C LIeNbl0 OLIEHKM MX CMOCOGHOCTU AocTUraTb
NOCTaBNEHHbIX Lenerh M 3anlaHMpPOBaHHbIX
pe3ynbrTatoB, NpocnexuBaHua 3bPeKTUBHO-
CTM B3aMMOAENCTBUS OTAENbHbIX NMPOLLECCOB,
yrNpaBAsSeMOCTU UMW, a TaKXKe BbISIBIEHUS MO-
TEeHLMaNbHbIX BO3MOXHOCTEN AN NOCTOAHHOIO
ynyyleHUs NoKa3aTtesien NpoLeccoB.

Mpoueaypa MOHUTOPUHIa M USMEPEHUS MPO-
LLeCCOB Ha NpPeanpPUSaTAM MPOU3BOANTCS Nocpea-
CTBOM ONpeaeneHns KIoYeBbIX NoKalaTenen
apdexTnBHOCTH — KIM3.

PeaynbTatbl MOHUTOPUHIA M UBMEPEHUS KITIO-
4yeBblX NoOKa3aTenen adPeKTMBHOCTM NPOLLECCOB
ABNSOTCSA BXOAHBIMU JaHHbIMM Anst aHann3a CMK
co cTopoHbl pykosoactea OAO «HUA3MM».

OCHOBHOWM MHCTPYMEHTaPW CUCTEMbI MEHE-
MeHTa KayecTBa KomnaHuu oTpaxeH Ha puc 3

YuyutbiBas cneLmdbuKy COOPYHEHUS CIOMKHbIX
MHXEHEPHbIX 0GbEKTOB MCMNONb30BaHWS SAEPHON
3HEPrMK M NPUHMMas BO BHUMaHWeE TOT GaKT, 4To
OCHOBHbIMMK TpeboBaHWAMM K geaTtenbHocTn OAO
«HUAIIM» aBnsatoTca obecneyeHne KavyecTsa, 6e3-
0OMacHOCTU U Ha[IEXHOCTU MPOEKTUPYEMBIX U CO-
OpyKaeMbix 06bEKTOB, JOMOMHUTENBHO K UHCTPY-
MEHTapUI0 CUCTEMbl MEHEIXKMEHTA Ka4ecTBa Ha
cUCTEMBbI (3NEMEHTLI), PaboTbl U YCIYru, BaXKHbIE
Ans 6e30nacHOCTH, MpeaycMoTpeHa pa3paboTka
1 BbINOJIHEHME Nporpamm o6ecrneyeHns KayecTa
(MOK) Bcemu opraHM3auusiMmM — y4yacTHUKaMK
paboT Ha KaX4OM M3 3TanoB XU3HEHHOTO LiMKNa
0GbEKTOB aTOMHOW 3HEPTETUKM, @ TAKKe NNaHoB
KayecTBa NMpu U3rotoBiEHMM 060PYAO0BaAHUS.

MNocTosiHHOM 0693aHHOCTBIO KoMNaHuu SB-
NSIETCA KOHTPOSb BbIMOIHEHUS KAK COBCTBEHHbIX
MOK, TaK 1 YacTHbIX NporpaMm obecrnevyeHuns Ka-
YyecTBa NOAPSAHbIX OpraHn3aLmi v NoCTaBLLMKOB,
a TaK¥Ke perynsapHas oLeHKa nx abdeKTMBHOCTH
Mo yCTaHOBNEHHbIM B KOMMaHUu Kputepusm.
KoHTponb BbinonHeHuns NOK v oueHKa ux ad-
HEKTUBHOCTM NPOBOASATCS B paMKaXx BHYTPEHHMUX
1 BHeWHUx ayautoB CMK.

B o6uiem Buae ynpaBneHue Ka4yecTBOM B
OAO «HWNA3T» npeacTaBneHo Ha puc. 4.

Bobicwee pykosoactso OAO «HUA3MM» ycTa-
HaBMMBaET Lenu B 061acTi KayecTBa B LeIoM
NS NPeAnpUNATUS Ha AIUTENbHbIA CPOK (CcTpa-
TEern4yeckue uenu) u Ha GnmKanwum nepumon
(TakTMYecKkue Lenu). PykoBoauTenu nogpasge-
NeHui (BKoYas dunnanbl U NpeacTaBUTENbCTBA)

ATOMHbIN NMPOEKT 27




MPAKTUKA

OpueHTauusa Ha noTpeéuTenein n 3amHTepecoBaHHble CTOPOHbI NOCPEACTBOM:
— ONpeaeneHns 1 yaoBNeETBOPEHUS NOTPEOHOCTEN U OXKUAAHUIA MOTPEBUTENEN U APYrUX 3aUHTEPECOBAHHLIX CTOPOH B MPOLLECCe AeATENbHOCTU U B pe-
3y/ibTaTaX BbIMOJHAEMbIX paboT.

MocTosiHHOE yny4lleHue NocpeACTBOM:
— obecneyeHns addOeKTUBHOrO GYHKLMOHUPOBAHUSA MHTErPUPOBAHHON CUCTEMbI MEHEMXKMEHTA HA OCHOBE TpeboBaHuK cTaHaapToB ISO 9001:2008,
1ISO 14001:2004, OHSAS 18001:2007 npu BbINOAHEHUN TpebOBaHW POCCMMCKOro 3aKoHoAaTeNbCTBa M ¢ y4etom HopM MATAT3 no 6e30nacHoCTy;
— o6ecneyeHns TEXHUYECKOro pa3BUTUS OpraHn3aL Ha OCHOBE MHHOBALMOHHbIX MOAXOLOB K YNPaBAEHUIO MPOEKTUPOBAHUEM U COOPYKEHMEM 06b-
€KTOB WCMO0/b30BaHUs aTOMHOW 3HepPruu, 6as3upytoLLmxcs Ha COBPEMEHHbIX MHGOPMALIMOHHbIX TEXHOIOMUSIX;
— obecneyeHns aGHEKTUBHOrO NCMONb30BaHNUSA BCEX BUAOB PECYPCOB, COBEPLLEHCTBOBAHUS M MOAEPHU3ALIMM OCHOBHbIX MPOM3BOACTBEHHbIX MPOLLEC-
COB, BHepeHUsi MHHOBALMOHHbIX MPOEKTOB, Y4aCTUs PYKOBOACTBA U BCEX PAGOTHUKOB KOMMaHWU B GYHKLMOHMPOBAHUU UHTEFPUPOBAHHOM CUCTEMbI

MEHEeIKMEHTa;

6e30MacHOCTU U 340POBbLS;

MeToabl U cpeacTBa ANA JOCTUXKEHUA Lenen B 061acTU KayecTBa

COTpPYAHUYECTBO C NapTHepamu:

— YCTaHOBNEHWE HaAEXHbIX U B3aUMOBbITOAHbIX OTHOLLUEHWUIM C NapTHeEpPamu;
— NoABOpP Ha KOHKYPEHTHOM OCHOBE MOAPSAAHbLIX OpraHn3aLui, CNOCOGHbLIX MPY OKa3aHWKM yeayr ob6ecneynTs Bo3mMoXKHocTb anst OAO «HUAIMM» peannsauuu
HacTosLEeN NOAUTUKM B 06N1ACTU KayecTBa, IKONOrMK1, NPodecCcMoHanbHoM 6e30MacHOCTU U 3J0POBbS;

— OTKPbITOCTb W JOCTYMHOCTb 3KONOrMYeCKon nHGopmaLmMu, a TakxKe nHdopMaLun B 061acTi KadectTBa U 6€30MacHOCTU NepcoHana U HaceneHus.

Pa3BuTHE Ye/I0BEe4YECKUX PECYPCOB:

— pasBuTHE U NoAAEPIKAHUE KYNbTypbl 6€30NacHOCTM y NEPCOHaNa KOMMNaHuu;
— Bceob6lee BoBNeYeHne nepcoHana B GyHKLUMOHUPOBAHUE MHTEFPUPOBAHHON CUCTEMbI MEHEAXKMEHTA KOMMNaHWUK;
— peryaspHoe U3y4yeHue u npoBepKa 3HaHUM paboTHUKaMU KOMMNaHWK TpeboBaHW HOPM M NpaBui B 061aCTU UCMOMb30BaHUA aTOMHON 3HEPTUM;

— NPeAoTBPaLLEHNA 3arpA3HEHUS OKPYXKatoLWeN cpeabl, NpeaynpexaeHns TpaBmMaTu3mMa M co3aaHna 6e3onacHbIX YCN0BUIM TpyAa nepcoHana;
— NpenynpexaeHns HeCOOTBETCTBMM Ha BCEX 3Tanax *M3HEHHOMO LiMK/1a OObEKTOB UCMOIb30BAHNA aTOMHOM 3HEPIUK;
— perynspHom OLEeHKU MHTErPUPOBAHHON CUCTEMbl MEHEAXMEHTA C LIeJIblo CE€ MOCTOAHHOIO Y/yHLWEHHS.

— MOCTOSIHHOE MOBbLILEHWE YPOBHS NPOGECCUOHANBHbIX 3HAHWI U HAaBLIKOB NEpPcoHana KoOMNaHWK B 061aCTU KadecTBa, 3KON0rMK, MPodeccuoHanbHoM

— MOTUBaLMS NepcoHana u NoaaepaHue ero naen u NpeanoXeHu, HanpaBneHHbIX Ha COBEPLLEHCTBOBaHME BCeX chep AEATENbHOCTU KOMMaHUM.
MoHnmas BaxkHOCTb Lenen OAO «HUASMM», pyKoBOACTBO KOMMNaHWM HECET OTBETCTBEHHOCTL 3a peann3almio HacToswen MonMTMKkM B 061acT KadyecTBsa,
3KONOrnK, NpodeccrnoHanbHoOM 6€30MacHOCTH U 300POBbS, U BYAET aKTUBHO COAENCTBOBATL €€ JOBEAEHMIO 1O KaXA0ro paboTHUKA, MOMHOIr0 NOHUMaHUA

U NPUHATUSA €€ KaxabiM PaGoTHUKOM.

Puc. 1. Metoabl u cpeacTBa ANA AOCTUXKEHUA Liesieil B 061acTU KayecTBa

B COOTBETCTBUU C Lendmu agesatensHoctn OAO
«HWA3IM» ycTaHaBAMBaAIOT LEeNu Ans BO3rnaBns-
eMblX UMW noapasjeneHuin B nopsiake, perna-
MEHTUPOBAHHOM BHYTPEHHUMM Npoueaypamu
npeanpusaTms.

C uenbto pazsutus (ynydwenuns) CMK He pexxe
O[IHOr0 pasa B rofj COCTaBASETCS M yTBEPKAAETCS
Npe3vAeHTOM KOMMNaHWK NaaH MeponpuaTUin no
YNYyYLWEHMUIO CUCTEMbI MEHEXKMEHTa KavecTBa 1
pa3 B nonyroane — nnaH pa3paboTKU AOKYMEH-
To0B CMK. OcHOBaHueM gns pa3paboTKu 3TUx
NnaHoB crnyXaT pe3ynbraTel aHann3a pyKkoBos-
ctBom OAO «HUA3T» pyHKUMOHMpoBaHMa CMK
W NMPeaNoXKeHUs pyKoBoAUTENEN noapa3aeneHni
W JOMKHOCTHBIX JIUL, OpraHu3aumu.

MpuBegeHne B coOOTBETCTBUE TPEeOOBAHUM
[OKYMEHTOB CUCTEMbl MEHEKMEHTA KayecTBa
C npoLeccamu KOMNaHuu, a Takxke obecrneyeHune
cobnoaeHus TpeboBaHUM 3aKa34ynKoB K Mpo-
OYKLMU U COOTBETCTBMSA MPOLECCOB CTaHAapTy
1ISO 9001:2008 ocyLecTBnseTcs NOCPEACTBOM
pa3paboTKK 1 aKTyanusaunm AJOKYMEHTUPOBAH-
HbIx npoueayp CMK. InHamuka pa3paboTKu v aK-
Tyanusaumn sokymerntos CMK B OAO «HUA3MM» 3a
nepuop 2010-2012 rr. npeactaBnieHa Ha puc 5.

PocTt KonnyectBa BHOBb pa3paboTaHHOM U
aKTyanM3nMpoBaHHON AOKYMEHTaLUU CUCTEMBbI
MEeHeKMEHTa KayecTBa XapaKTepuayetcs He-
06X0AMMOCTbIO pernaMeHTpoBaHua NPoLEeccoB
B CBSI3U C NOSIB/IEHNEM HOBbIX 06 bEKTOB CTPOU-
TeNbCTBa U MPOEKTUPOBAHUS, BHEAPEHWEM UHHO-
BaLMOHHbIX MPOEKTOB, CTPEM/IEHWIO K YyHUDUKa-
LMK npoLeayp npu COOPYXEeHUU 3HeProb10KOB B
dununanax u npeacrasutenscreax OAO «HUAIIM».

[aHHble no pa3paboTaHHbIM 3a Mepuoj
2012 roaa AOKYMEHTMPOBaHHLIM MpoLueaypam
C pa36uMBKOW NO HanpaBneHUAM AEATENbHOCTH
npeactasfeHbl Ha puc 6.

B KayecTBe npumepa npuBeaéEM HEKOTOPbLIE
npoueaypbl CMK, pazpaboTaHHble nogpa3aene-
Huamu OAO «<HUA3M»: CTM 35.01 «CtaHaapT npea-
npuATUA. YnpaBaeHue NpoeKkTaMun pasButus»,
CTN 78.01 «CtaHgapt npeanpuaTms. [0TOBHOCTb K
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aBapUMHbLIM CUTYaLMSIM U MEPbI PearMpoBaHms»,
CTN 04.01 «CtaHpgapT npeanpuatusa. MaeHTu-
PdUKaumsa cnocobHOCTU HaHOCUTL Bpea. OueHKa
PUCKOB U yrpaB/ieHne puckamur, «[flonoxxeHune
0 nopsiaxke paboTbl C KagpoBbIM PE3EPBOM A1
BbIABUXEHUS Ha PYKOBOASLLMUE OOMKHOCTMU».

C uenbto COOTBETCTBUSA NPOAYKLIMM KOMMAHUK
pacTyLWuM Tpe60BaHMSAM Kak OTEYECTBEHHbIX, TaK
1 3apy6eXKHbIX 3aKa34MKOB, HAA30PHbLIX OPraHoB
n notpedutenen, pykosoactesom OAO «HNAII»
OAMH pa3s B rog nposoauTtcs aHanus CMK.

Mpn aHanu3e paccmaTpuBaloTcsd BOMpPO-
Cbl NOBbIWEHKUS pe3ynbTatuBHoCcTM CMK # ee
NpoLECcCcOoB, yy4YlleHMs MPOAYKLMM U KavyecTBa
pesynbTaToB BbIMOMHAEMbIX paboT, onpegens-
loTCS NOTPeGHOCTM B pecypcax, Heo6xoanMmble
ans adbdeKTMBHOro GyHKUMOHUpoBaHus CMK.

3afayamu aHanMsa aBASOTCS:

— obecrneyeHne yBEPEHHOCTHU Y BbICLIErO
PYKOBOACTBaA B MPUIrOAHOCTU U 3PDEKTUBHOCTH
CMK ans peannsauuun noaMTUKKM B 061acTu Ka-
4yecTBa;

— OLlEHKa BO3MOXHOCTHK YNyYLEHUR U MO-
TpebHOCTN B n3MeHeHusax CMK, BKaovasa 13-
MeHeHUA MNoNUTUKK U Lienen B 061acTh KayecTBa;

— OLleHKa Heo6X0AMMOCTU U3MEHEHUI OT-
nenbHbix npoueccos CMK,;

— OLleHKa Heo6XoAMMOCTU U3MEHEHWI B
OpraHu3aLMOHHOW CTPYKTYpe MEHEeMXMEHTa
KayecTBa.

B KayecTBe 0IHOrO 13 OCHOBHbIX UICTOYHUKOB
BXOZHbIX AaHHbIX AN19 aHann3a CMK BbicTynatoT
BHYTPEHHWE U BHELUHWE ayauTbl:

BHYTPEHHWE ayauTbl — ayAuTbl, NPOBOANMbBIE B
nogpa3sgenexuax OAO «HUAIIM», Bktovasa punu-
anbl U NpeacTaBUTENbCTBA, HAa COOTBETCTBME Tpe-
60BaHUAM AOKYMEHTOB CUCTEMbI MEHEMKMEHTA
KayecTBa, B TOM YMC/le Nporpamm obecrnevyeHus
KayecTBa. BHyTpeHHWe ayanTbl noapasaeneHnn
KOMMaHW1 NpoBOAATCA B NJaHOBOM NOPSAKE C
npusnevYeHnemM 06y4eHHbIX BHYTPEHHMX ayauTO-
POB U3 Yncna paboTHUKOB pPa3nyHbIX CTPYKTYp-
HbIx noapasgeneHnn OAO «<HUA3MM», KoopanHauus

[eATENbHOCTM NO BHYTPEHHUM ayMTaM OCYyLLeCT-
B/IIETCA rMaBHbIM ayauMTOPOM. B CTPYKTYpHbIX
noapasgeneHunsax dbunvanos (NPeacTaBUTENbCTB)
BHYTPEHHWE ayanUTbI NPOBOASATCA ayAUTOPaMu U3
yucna oby4eHHbIX paboTHUKOB dunnanos (Npes-
CTaBUTENbCTB), KOOPAWHALMS AEATENBHOCTH MO
WX NPOBEAEHMIO OCYLLECTBNAETCS OTAENaMMU MO
ynpaBneHuto Ka4ecTBOM B dpununanax (npeacra-
BUTENbCTBAX);

BHELUHWE ayauTbl (ayAnTbl BTOPOW CTOPOHbI)
NOAPSIAHBIX OpraHn3auni Ha BbIMONHEHUE UMK
TpeboBaHMM YaCTHbIX MporpamMmm obecnevyeHns Ka-
yecTBa. BHelWwHWe ayanTbl (BTOPOW CTOPOHbLI) MPO-
€KTHO-U3bICKaTeNbCKUX NOAPSAAHbBIX OpraHu3aLui
M OpraHM3auuin-nocTaBLMKOB (M3roTOBUTENEN)
060pyaoBaHUa U MaTepmnanoB OCYLLECTBASAIOT-
cs B NN1aHOBOM NOPSiAKE ayAMTOpPaMu U3 Yucna
COTPYAHWKOB OTAena ynpaBfeHUs KayecTBOM,
NPoeKTHoro 610Ka, 6510Ka NOCTaBOK W oTaena
opraHusauun KoHTpons kadectsa OAO «<HUA3(M».
BHeluHWe ayanTbl BTOPOM CTOPOHbI CTPOUTENTbHO-
MOHTaXKHbIX NOAPSAHbLIX OPraHU3aL i OcyLLecT-
BNSIOTCS Ha N/10LWaAKax CTPOUTeNbCTBa 06 bEKTOB
ayauTopamu M3 Yucna oby4eHHbIX pabOTHUKOB
dunmManoB (NpeactaBUTENbCTB), KOopaUHaLMA
[esiTeNbHOCTU MO UX NPOBEAEHMIO OCYLLEeCTBNS-
eTcs oTaenaMu no ynpasieHUI0 KayecTBOM B
dununanax (NpeactaBuTenbCcTBax). KoopanHauuio
[eATeNbHOCTU N0 BHEWHUM ayauTam NoapPsSAHbIX
opraHu3auui oCcylWeCcTBASET MaBHbIV ayauTop
KOMMaHUu;

BHeLWHWe ayanTbl aestenbHoct OAO «HUA-
3l» co CTOPOHbI 3aKa34YNKOB U PETYINPYIOLLNX
OpraHoB, B TOM 4ucne:

— CO CTOPOHbI FeHepaNbHON MHCNEKLMK
[ockopnopaunn «Pocatom»;

— ¢0 cTopoHbl OAO «KoHuepH PocaHepro-
aTom»;

— CO CTOPOHbI CamMOoperynMpyemMon opraHm-
3aunn HIMT CPO «Coto3aTtoMCTpom».

OcHOBbIBasiCb Ha NPUHLMMNE OPUEHTALLMM Ha
NOTPEBHOCTHN 1 OXKMAAHUS 3aKa34NKOB, y4nUTbIBaS
CTpeMEHNE KOMMaHWW K NMOBLIWEHWIO YAOBNET-
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(B 3aBMCUMMOCTH OT BaXXHOCTHU BJIMSTHUA NPOAYKLUM, YCIYTHY, NpoLecca
Ha AAepHy0/paguaLOHHYI0 6€30MNaCcHOCTb)

FEHNOAPAOHAA

Puc 3. UHCcTpyMeHTapuit cuctemMmbl MEHEXKMEHTa KayecTBa

AEATENIBHOCTbL MO

COOPYHEHUIO

MNoapasaeneHunsa punnanos
(NpeacTtaBUTENBCTB)

Ha o6beKTax

CTpouTenbHbIv
KOHTPONb

CrpouTtenbHo-

MpeanaeHT OAO «<HUAIM»

[Ju1peKTop No ynpaBieHUIO Ka4eCTBOM, OTBETCTBEHHbIN

npeacrtaBuTelb PyKoBOACTBa B

Otaen ynpaB/ieHUA Ka4eCTBOM

ATTecToBaHHble
ayauTopsl,
npvBieKaemble n3
noapasaenexHum
OAO «HWA3MM»

MPOEKTHO-
N3bICKATE/TbCKAA
JEATENIbHOCTb

MNMoapasneneHus
NpoeKTHoro 6710Ka

KOHTpONb NPOEKTUPOBAHUS

MOHTaXHble nogpsaaHble

opraHusauuu

ATOMHbIV MPOEKT

MpoeKTHo-
M3blCKaTeNbCKMe
noapsaHbIe opraHu3aunm

CMK

Otaen opraHu3aLmnm KOHTPoNs

MOCTABKM

KavyecTBa

OBOPYOBAHUA
N MATEPUAIOB

MNMoapasnenexus
6/710KOB NOCTaBOK

KoHTponb noctaBok

MocTtaBLwnKK/
N3roToBUTENN
obopynoBaHus
1 MaTepuanoB

Puc. 4. OpraHu3auuoHHas cTpyKktypa CMK

Mpoune
noapasaeneHus
OAO «HWNA3MM»

AOMUHUCTPATUBHOE yrpaBneHune
BHYTpeHHWE ayauTbl
AyauTbl 2- CTOPOHbI

KoppeKTtupytolime MeponpusaTms,
OTY4ETHOCTb




MPAKTUKA

Puc. 5. invHamunKka pa3pa6oTKM U aKTyanu3sauumn gokymeHtos CMK

BopeHHocTK notpebutenen, OAO «<HUA3MM» npak-
TUKyeT NpoBefeHNe aHKETUPOBaHMS 3aKa34MKOB
Ha NpeaMEeT OLeHKMW UX Y4OBNETBOPEHHOCTU Ka-
4eCTBOM BbINOMHAEMbIX paboT.

AHKeTUpOoBaHWe npeaycmaTpuBaeT c60p AaH-
HbIX MO HaJNYMIO Y 3aKa34YMKOB 3aMevaHui K
BbIMOJIHEHHbIM paboTam (3Ha4uTeNbHble/HE3Ha-
YyuTenbHbIE), N0 ONpeaeneHunIo ypoBHS KayecTBa
3a UCTEKLKK nepuog (ynydweHue/yxyaweHue)
a TaKXe cBefeHWIM N0 UCMONHEHNIO CPOKOB Bbl-
nosHeHUsa paboT (3aTsaHYTbl BO BPEMEHW/Bbl-
NOSHEHME paHee CPOKOB).

Ha ocHoBaHWKM 06pabOoTKM AaHHbIX, MOSTy4eH-
HbIX U3 @aHKET yAOBNETBOPEHHOCTH, MPOBOAUTCS
aHanu3s, y4uTbiBaloLWMin MIAMEHEHUS NOKa3aTenen
M0 0T3blBaM 3aKa34MKOB B CPABHEHWUM C JaHHbI-
MM 3a npeablaylue nepuoasbl.

OcHoBbIBasiCb Ha pe3ynbTaTax MPoOBOAUMOro
aHanuaa, B Uenax ynydweHus adPpeKTMBHOCTH
N pe3ynbTaTUBHOCTU CUCTEMbI MEHEeLKMeHTa
KayecTBa B KOMMaHUW perynsipHo NpoBOAATCS
MepOonpUATHSA MO yNy4yLleHWIo 1 pa3pabaTbiBatoT-
€Sl NporpaMmbl MO Pa3BUTUIO Pa3IMYHbIX BUAOB
LesTenbHOCTH.

Bceobuee BoBnevyeHme COTpyAHUKOB KOM-
naHWK BCeEX YpoBHeN B GYHKLUMOHWPOBaHUE
CMK KaK peanusauusi OGHOro U3 NPUHLMNOB

Mpouune
13%

MpoeKTHOEe ynpaBieHue
6%

MeTponoruyeckoe
obecnevyeHne
4%

MeHeaKMeHT
6€30MacHOCTH /
TpyAa
10%

O6uecucTemMHble
npoweaypbl
16%

MEeHeXKMeHTa Ka4yecTBa ABNSETCS MOCTOAHHbIM
ctpemnernem OAO «<HUAIM». JaHHbIM NPUHLAN
OCYLLECTBNSETCA NOCPEACTBOM CUCTEMATUYECKO-
ro oby4yeHusa nepcoHana B o6nacTv KayecTBa,
npoBeAeHUs NOATOTOBKM M aTTecTalnm BHYTPEH-
HUX ayAUTOPOB (Ha CEeroAHsWHWUM AeHb B KOM-
naHuu okono 100 aTTecToBaHHbIX ayAuTOpPOB,
paboTalolmx B pasnnyHbIX CTPYKTYPHbIX NOA-
pa3geneHusix), NPaKTUKYeTCs MHCTUTYT YNOJHO-
MOYEHHBIX M0 Ka4eCTBY, HA3Ha4YaeMbIX B KaxaoM
CaMOCTOATENbHOM CTPYKTYPHOM NoApa3aeNieHnm
KOMMaHuu.

MHdopmupoBaHue NogpasfeneHnin n Kax-
[loro coTpygHuKka o dyHKUMoHUpoBaHun CMK
OCYLLEeCTBASETCA NOCPEACTBOM:

— MpoBeAeHNs coBellaHni «[leHb KavyecTBar»
B NoApasfeneHnsx npeanpusaTus;

— BHYTPEHHero oby4yeHus Tpe6oBaHnam CMK
cunamu crneunanncTosB NpeanpusaTms.

B noctosiHHOM 0614eM JOCTyne HaXOANTCS aK-
TyanbHas AgoKymeHTauus no CMK, pasmelleHHas
B 9/IEKTPOHHOM BUAE Ha BHYTpeHHeM cante OAO
«HWA3IMM». TaM e B OTKPLITOM AOCTyNe Ang co-
TPYAHMKOB OPraHn3aLMmn pacnonaraloTcs oT4eTbl
06 aHann3e CMK co cTopoHbl pyKoBOACTBa, NPo-
TOKOSbI 3acefaHui CoBeTa Mo KavecTBy, «JHewn
KayecTBar.

C y4eToM 3Ha4YUTEeNbHOMO paclnpeHns nes-
TEIbHOCTU KOMMNaHUKU KaK Ha POCCUNCKOM, TaK U
Ha 3apy6eXXHOM pbIHKE, a TaKXe NpuHMMas Bo
BHMMaHWe BO3pocLlune TpeboBaHus notpebute-
Nler K KayecTBY, HaZleXXHOCTU U 6e30NacHOCTU
NPOV3BOANMOW NPOAYKLNN N OKa3blBaEMbIX YyC-
nyr, Bbiclwnm pykosoacteom OAO «<HUA3IM» 6bino
NPUHATO pelleHne 0 pa3paboTKe U BHeELPEHUU
CUCTEMBI 3KONIOMMYECKOT0 MeHeaMeHTa (CIM),
COOTBETCTBYIOLLEV TPEHOBAHWAM MEXLYHAPOAHO-
ro ctaHgapta ISO 14001:2004, cucteMbl MeHeq-
*MeHTa 6e3onacHocTv Tpyaa (CMBT), cooTteT-
ctBylowen TpeboaHuam OHSAS 18001:2007, n
nocnegyowas MHTerpaLmsa nx ¢ CyLwecTayioLen
B KOMMNaHWu cepTUOULMPOBAHHON CUCTEMOM
MeHeKMeHTa KayecTBa.

[o3TanHO U MaKCUManbHO AEeTannu3npo-
BaHHO MflaHMpOBaHWe 3TOro npouecca npes-
cTaBneHo B porpamMmme MeponpusaTMin No pas-
paboTKe, AOKYMEHTUPOBAHWIO, BHEAPEHUIO U
ceptudumkaumnn CAM n CMBT B OAO «HUAIIM»
B COOTBETCTBMMU C MEXAYHAPOAHbIMU CTaHAap-
Tamun ISO 14001:2004 n OHSAS 18001:2007
M MHTErPUPOBAHHON CUCTEMbI MEHELKMEHTa
(MCM) KayecTBa 3KONOrMU U 6€30MaCHOCTH
Tpyaar, YTBEPKAEHHOM MPUKa30M NpesuaeHTa
OAO «HWNA3MM».

npOGKTVI poBaHue

15%

/

CoopyrkeHune

o 13%

YnpaBnenue
nepcoHanom
10%

JOKYMeHTOO60pPOT 1 ynpasfeHue

[OKyMeHTaunewn
13%

Puc. 6. lnarpamma 4OKYMEHTUPOBaHHbIX NpoLeayp ¢ pa36UMBKOM NO HanpaBNeHUAM AeaTeNbHocTH (2012 r.)
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PRACTICE

Quality Management of Complex Engineering Facilities Life Cycle

S. Fateeva, Head, NIAEP Quality Manage-
ment Department

A. Prokopenko, Chief Specialist, NIAEP Qual-
ity Management Department

Nizhny Novgorod Atomenergoproekt Engineer-
ing Company (NIAEP JSC) is engaged in design and
construction of complex engineering facilities, such
as nuclear power plants, nuclear installations, power
engineering facilities, industrial and civil facilities.

The company’s priority is to ensure high quality,
reliability and safety of products and services, to meet
the requirements and expectations of customers
along with meeting the requirements of Russian and
foreign regulations related to nuclear safety as well
as to ensure the company’s development with due
account of the world market situation.

Quality management in NIAEP is based on the
principles of the Uniform Quality Management stipu-
lated in ISO-9000.

NIAEP quality management system (QMS) is an
integral part of the overall management system and
is viewed as a tool of the policy implementation and
achieving the objectives of quality ensuring. QMS
is developed, documented, introduced, maintained
and improved in conformity with ISO 9001:2008.

For the first time QMS was certified as per ISO
9001:2000 by TUV SERT, a certification body of TUV
SUD Management Service GmbH, in 2003, and cov-
ered research, design and engineering works related
to nuclear and other energy and construction fa-
cilities (Certificate No 12 100 19917 of August 29,
2003). The next certificate issued in 2006 covered
the same activities (Certificate No 12 100 19917 of
August 19, 2006).

In 2009, having acquired the status of an engi-
neering company, NIAEP recertified its QMS as per
IS0 9001:2008, and the scope of activities expanded
to General Contractor activities in NPP construction,
research, design and engineering works related to
nuclear and other energy and construction facilities
(Certificate No 12 100 19917 of July 29, 2009).

NIAEP QMS is constantly maintained, analyzed,
developed and improved. The fact is confirmed by
annual audits performed by an international certi-
fication body. In July 2012, TUV SUD Management
Service GmbH performed recertification audit of NI-
AEP QMS. The auditing revealed no drawbacks in the
QMS functioning, which is confirmed by Certificate of
Conformity No 1210019917TMS of August 7, 2012.

The company’s top management policy in the
field of quality, ecology, safety and health (the Policy)
serves the purpose of communicating the plans and
main goals to each NIAEP employee.

The Policy has been developed in conformity
with the company’s main mission which is to en-
sure safe and sustainable development of nuclear
engineering and to satisfy the needs of customers
by means of offering a complete package of quality
engineering services.

The company’s Policy envisages the following
main objectives:

— design and construction of nuclear facilities
in accordance with the program of Rosatom State
Corporation and with good technical and economic
performance, including high quality of services, safe
labor conditions, low environmental impact, con-
formance to the laws of the Russian Federation and
other regulations on nuclear power use, labor and
environmental protection;

— sustainable economic development and eco-
nomic stability of the company ensuring wellbeing
of each company member, implementation of social
programs, mutually beneficial cooperation with part-
ners and other persons concerned.

The Policy determines the priority of the set goals.
The top priority in the quality area is to secure nuclear,
radiation, technical and ecological safety of energy
facilities designed and built by NIAEP.

NIAEP performs its activities related to complex
engineering facilities life cycle in two areas:

— design and survey work;

— general contracting in constructing complex
engineering facilities.
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To implement the process approach to quality
management, all activities have been divided into
interrelated areas.

NIAEP activity areas are subdivided into:

— management processes: management and
administration:

— production processes: processes of producing
value at the life cycle stages:

— supporting processes: processes supporting
controlled conditions and resources for the main
processes.

NIAEP performs constant monitoring and meas-
urement of the processes to estimate the ability to
achieve the set goals and planned results, to moni-
tor the effectiveness of the processes interaction,
their manageability, to find possibilities of constant
process upgrade.

Monitoring and measurement of processes are
done with the use of key performance indicators (KPI).

For NIAEP management, monitoring results and
key efficiency parameters serve as an inputinforma-
tion for QMS analysis.

Taking into consideration the peculiarities of
constructing complex nuclear facilities and the fact
that quality, safety and reliability of the facilities under
construction are the main criteria of NIAEP operations
analysis, the tools of managing quality of systems,
works and services relevant for safety have been
coupled with quality assurance programs (QAP) of
all organizations engaged in the nuclear facility life
cycle and with QA plans implemented in the produc-
tion of equipment.

The Company permanently monitors how its QAPs
and programs of contractors and suppliers are fulfilled
as well as regularly estimates their effectiveness
using criteria adopted in the Company. The work is
done by means of internal and external QMS audits.

NIAEP management sets long-term quality
goals (strategic goals) and short-term goals (tacti-
cal goals). Heads of the Company subdivisions (in-
cluding branches and representations) set goals for
their subdivisions in accordance with the internal
procedures of the Company.

To develop QMS, the President of the Company
annually approves a QMS action plan and issues a
plan of QMS documents development twice a year.
The plans are based on the analysis of QMS made by
the company management and proposals made by
heads of subdivisions and company officials.

Development and updating of QMS documented
procedures serve to ensure the conformity of the
QMS documents with the company procedures,
to meet the customers’ requirements to products
and to provide conformity of the processes to I1ISO
9001:2008 standard.

The growing number of developed and updated
QMS documentation is due to the need of regulat-
ing processes at new facilities under design and
construction, launching innovation projects, unifying
procedures of constructing power-generating units
at NIAEP branches and representations.

Here are some examples of QMS procedures
developed by NIAEP subdivisions: STP 35.01 «Plant
Standard. Development Projects Management», STP
78.01 «Plant Standard. Readiness to Emergencies
and Reaction Measures», STP 04.01 «Plant Standard.
Identification of Damageability. Risk Assessment and
Management», Regulations of Handling Personnel
Reserve for Executive Positions.

To ensure the conformity of the Company’s prod-
ucts to severe requirements of Russian and foreign
customers, oversight bodies and consumers, NIAEP
management analyzes QMS once a year.

The analysis includes issues of QMS effective-
ness, improvement of products and services quality,
the needs in resources required for effective QMS.

The analysis serves the following tasks:

— assurance of the management that QMS is
effective in implementing the quality policy;

— assessment of the potential of QMS improve-
ment and QMS changes, including changes in the
quality policy and quality objectives;

— assessment of the needs to upgrade some
QMS procedures;

— assessment of the need to modernize the QM
organizational structure.

Internal and external audits provide input infor-
mation for QMS analysis:

— internal audits are carried out in NIAEP sub-
divisions including branches and representations
to assess the QMS documents including QAPs. The
internal audits are carried out routinely by qualified
specialists of NIAEP subdivisions. Coordination of
internal auditing is effected by the principal auditor.
Internal audits in branches and representations are
conducted by qualified specialists of branches and
representations. Coordination of auditing is effected
by QM departments of branches and representations;

— external audits (second-party auditing) are car-
ried out at contracting agencies to assess the imple-
mentation of QAPs by them. External audit of design
and exploration contracting organizations and suppli-
ers (producers) of equipment and materials is carried
out routinely by specialists of the QM department,
design departments, procurement department and NI-
AEP quality control department. External second-party
audits of construction and erection organizations are
carried out at construction sites by qualified specialists
of the branches (representations); coordination of their
activity is effected by QM departments of the branches.
Coordination of external auditing of contracting agen-
cies is effected by the Company’s principal auditor;

— external audits of NIAEP operation by custom-
ers and regulating authorities, including:

— Rosatom’s Inspectorate-General;

— Rosenergoatom Concern JSC;

Soyuzatomstroy self-regulating non-profit partnership.

Striving to satisfy fully the needs and expecta-
tions of customers, NIAEP interviews customers as
to whether they are satisfied with the quality of works
performed.

Interviews help to find out whether customers
have any complaints concerning the quality of works
(serious/non-serious), what was the quality level in
the previous period (higher/lower), and what was the
duration of works (extended/ahead of time).

Results of the interviews are used in the analysis
of the changes in the customers’ satisfaction level
as compared to the previous periods.

On the basis of the analysis results, measures
are taken to improve QMS and work out programs
of activities development.

NIAEP strives to get all employees involved in
QMS, and sees it as one of the basic principles
of quality management. The principle is exercised
through constant training of personnel in the quality
area, training and attestation of internal auditors (the
company’s subdivisions have about 100 attested
auditors), an institution of quality commissioners
for each subdivision has been created,

Subdivisions and specialists are kept informed
about QMS by means of:

— conducting «Day of Quality» meetings in the
subdivisions;

— in-home training in QMS requirements by the
company’s specialists.

Updated QMS documents are published at NIAEP
internal web-site. The management reports on QMS
analysis, minutes of Council of Quality and «Days of
Quality» meetings are also available to the personnel.

Taking into account that the Company’s activi-
ties have expanded significantly in the domestic and
foreign markets and that the customers’ require-
ments to the quality, reliability and safety of prod-
ucts and services have become more severe, NIAEP
management has made a decision to develop and
introduce an environmental management system
(EMS) in conformity with ISO 14001:2004, a labor
safety management system (LSMS) in conformity
with OHSAS 18001:2007 and to integrate them in
the Company’s certificated QMS.

Time-phased and detailed planning of this activity
is included into the Program of development, docu-
menting, introduction and certification of EMS and
LSMS in NIAEP in accordance with ISO 14001:2004
and OHSAS 18001:2007 and integrated environmen-
tal and labor safety management system approved
by an order of NIAEP President.
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KA3C-1: 30 net 6e30TKa3HOM 3KCNyaTaumm

B panekue 60-e roabl B LLEeHTPa/IbHOM pau-
oHe EBponeicKoi yactu Poccum Havanuchb
pa6oThbl NO BbISIB/IEHUIO TEPPUTOPUIA AN pa3-
MeLLEeHUS aTOMHbIX 3JIeKTpoCcTaHUMA. Pa6oThbl
BeNUCb B ABeHaauaTh o6nactax. insa LieHTpannb-
Hoi A3C 6bl1 BbIGpPaH perMoH osepa yagomns B
KannHUHCKOM, HbiHe TBepCKOK, 061acTu.

B 1973 roagy CoBmuH CCCP yTBEpAWA TEXHU-
YeCKUM nNpoekKT. U B sHBape 1974-ro B Ygomnto
npvobbinun nepBble cTpoutenu. CTpoKy 06bIBHUAN
Bcecoto3Hom yaapHoM KOMCOMObCKON. B oKTS-
6pe 1975-ro 6b1M BbiHYTbI NEepBblE KYyBOMETPbI
rPyHTa 1 3a/10XKeH NepBbIi 6€TOH Nof rMaBHbIM
Kopnycom. 9 masi 1984 roga aHepro6/10K Bbigan
nepBbI TOK, @ 28 MIOHSA 6bl NOANUCAH aKT O
npuemMKe 6/10Ka B aKCnayaTauuio.

BTopon 650K 3aBepwunu B 1986 roay.
3 anpensa 1987 I. OH BbilL€ Ha MPOEKTHYO MOLL-
HOCTb — MW/IJIMOH KnnoBaTT! 3TuM 3aBepLumniIoch
coopyeHue nepsoi ovepean KannHmHckom A3C.

C 1985 no 1997 roabl COOpPYKEHUE IHEPrOo-
6/10KOB 13-3a 3KOHOMMYECKOr0 KpU3Uca B CTpaHe
NpPaKTUYeCKn He Benoch. [IpoeKT BTOpoW ovepean
Kanuuuuckon AIC c aHepro6nokamun N23 u 4
6blN yTBEPXKAEH NPUKA30M MUH3IHepro eule B
OKTsi6pe 1985 roga, v B niaHax KOJJIEKTUBA
CTaHLMK 6bIN0 OAWH 3a APYrMM BBECTH UX B CTPOW.
Mpuka3 MuHaTomaHepronpoma CCCP, BbinylLeH-
HbI B 1991 roay, HECKONIbKO MOAKOPPEKTUPOBAN
B3rNsAbl Ha 6yayllee. Bo3seaeHue aHeprobnoka
N23 6b1710 NPUOCTAHOBMIEHO, a CTpoMNoWaaKa
3Heprobsioka N24 3aKoHCepBMpOBaHa B COCTO-
AHUN 20% roTOBHOCTH.

KanuHuHckon A3C BbiNnana Ba)kHasa 3ajava
3aBepLUUTb Nepunos «6e3BpemMeHbs» KPU3UCHbIX
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M.10. KaHblwweB, 3aMecTUTe/lb reHepanbHOro
AUpeKTopa - aupekTop punmana OAO «KoHuepH
PocaHeproarom» <KalMHUHCKaa aTOMHasA CTaH-
uus» / Mikhail Kanyshev, Rosenergoatom Deputy
General Director, Kalininskaya NPP Director

JIeT — JOCTPOMKOMN TPETLETO, @ 3aTEM U HETBEP-
TOro aHepro610KoB. B XXI BeKe pa3BuBatoLlencs
3KoHOMMKe Poccun noTpe6GoBanoch BBEAEHME
HOBbIX FTEHEPUPYIOLLMX MOLWHOCTEN. CTpounTeNb-
CTBO 3Hepro6noka N23 Bo306HOBMNOCH B 1997
roay. B 2000 roay 6bina nonyvyeHa MMLEH3US Ha
[OCTPOWKY 6510Ka.

16 pekabps 2004 roga TpETUN IHEProBIOK
KanunHmHcKkon ASC 6bin BKIKOYEH B ceTb. MMEHHO
B 3T0T AeHb KanuHuHckyto ASC nocetwn [lpe-
3uaeHT PP B.B. lNyTtuH. OTKpbIBaa 3acenaHue
npesungnyma [occoBeTa, KOTOPOE MPOLLIO Ha
aTOMHOW CTaHLUMK, OH OTMETUN: «34ecb oTpa-
60TaHbl KOHTYPbI AAEPHON SHEPrETUKK ByayLle-
ro: 9KOHOMMYecKM 6onee 3pdeKTUBHOM, 6€3-
OoMacHoM, oTBeYvalLwen BCEM CaMbiM CTPOrUM
3KONOrMYeCcKMM cTaHgapTaM. lNycK aHepro6no-
Ka, — MOAYEPKHYN NPE3UAEHT, — 3TO peaynbrar

CNaXeHHbIX YCUINUI O4EHb MHOTUX KONNEKTUBOB
Y4EHbIX, MPOEKTUPOBLLMKOB, MalMHOCTpOUTENE
— cneumanucToB co Bcer Poccun. Mel ewé pas
y6einInCh, 4T0 y OTeHECTBEHHON aTOMHOM 3Hep-
reTUKM eCTb BCE BO3MOXHOCTU AN AaibHERLWero
pa3BuTtHd...». 8 HoA6psA 2005 roga 6bin NognNucaH
AKT rocyaapCTBeHHON NPUEMOYHON KOMUCCHUN O
BBOZE B NPOMbILWNIEHHYIO 3KCMyaTaluumio TPETbEro
3Hepro6noka KanmHuHckon A3C.

B 2007 roay 6bin yTBEPXAEH OKOHYATENbHbIN
npoeKT pacwmperns KannumHekon A3C go 4000
MBT, npoeKT npowen [ocyaapCTBEHHYIO 3KONOI M-
YECKYI0 3KCnepTnay, 7 ceHTabps PeaepanbHoM
CNYX60W N0 3KON0rMHECKOMY, TEXHONOrMYECKOMY
M aTOMHOMY HaA30py BbljaHa IULLEH3US Ha CO-
OpY>eHUWe 3Hepro6oKa. ATOT JeHb MOXKHO CMENo
Ha3BaTb TOYKOM OTCYETa Havyana CTpouTeNbCTBa
6noka N24.

CTpouTenbcTBO aTtOMHOro o6beKrta Lo
yAapHbIMKU TemnamMu. OCHOBHbIE CTPOUTENbHbIE
paboThbl 6biNM 3aBeEPLUEHbI YKe K KoHLy 2009
roga. B 2010 rogy npon3BeaeHbl onepauumn no
MOHTaXy OCHOBHOro o6opyaoBaHus. B Hoabpe
2011 roga NPomn30LLIIO KITHOYEBOE COBLITUE KaK
ons konnektuea KA3C, Tak 1 ans xxutenew Bcero
perMoHa — aHepreTM4ecKknn nyck 6noka N24.

B cBOWM BTOpPOM BU3UT, B Ka4eCTBE Npembep-
MUHKCTpa PD, Bnagnmup MNyTWH NpuHan ysactue
B LLlepeMOHMMU NoAbEMA MOLHOCTM 3HEeprob/oKa
N24 no 500 meraBartr. «<Ectb 500 meraBartt!» — 3T1a
KOpoTKas ppasza, NPoOU3HeceHHas Ha 6104YHOM
wmnTe ynpasneHus 6noka N°4 KA3C, o3HaMeHo-
Basia 3aBeplleHne 6oJbLLIOro NyT CTPOUTENLCTBA
n ctaHoBneHusa KanmHuHckon AQC.

...BoT ye Ha npotsxeHunn 30 neT M30 aHA B
neHb aHepro651oKk N21 KASC paboTtaeT Ha nnaHo-
BOM ypoBHe molHocTM B 1000 meraBatt. 190
MUWIMaPA0B KMNOBATT-4aCOB — MMEHHO CTONTbKO
CyMMapHO Bblgan nepBbli KanMHUHCKOW 610K
B €AMHYIO 3HEepProcucTemy CTpaHbl. 3TO Konoc-
canbHasg uMdpa, JaneKko BbIXOAdLLaa 3a paMKu
4enoBEeYEeCKOro BoOGpaXeHUs 1 3aypsaaHomn
CTaTUCTUKM.

M3 cMeHbl B CMEHY KONIJIEKTUBbI LIEXOB He-
npepbiBHOM acTadeTon nepegasanu Apyr Apyry
[1Ba rMaBHbIX MPUHLMNA IKCNyaTauun, KoTopble
cTanu HernacHblM 6peHgoM Bcel KannHUHCKOM
A3C, npoMbILLNEHHbIM 06eperoM, ConpoBoXaato-
WM NpeanpuaT1e: HaaeXHoCTb U 6€30MacHOCTb.
Ka)kgaa peMoHTHas KamnaHus, Nto6on 13 rogos
uctopum KA3C xpaHuT B cebe nepedeHb pabor,
KOTOpbIX 6blal HanpaB/ieH Ha MNOBbILEHUE 3TUX
napameTpoB.

HekoTopble U3 onepauni No cev AeHb npea-
CTaB/IAOT COBOM NyYLYI0 MUPOBYIO NMPaKTUKY.
MMeHHO Ha NnepBOM 3Hepro6ioke KannHuHcKom
A3C 6binM BbINONHEHbI YHUKabHblE PaboThl MO
NOBbIWEHNIO HAZEXHOCTU NaporeHepaTtopos
(MT). OHM HaxoasTca B CcTpoto yxe 6onee 200




TbICAY4 YAcOB W BK/IIOYEHbLI B MPOrpamMmmMy npoa-
JIEHUS CPOKa CNyX6bl 3Hepro6soka 6e3 3ame-
Hbl. 3HA4YMMbIM 3TOT GaKT MOXHO cyuTaTb Mo
TOW npuymHe, 410 KannHuHckas A3C — eauH-
CTBEHHas B MWpe aTOMHas CTaHLMSA C peaK-
Topamun Tuna BBIP, koTtopas cmorna goctuyb
Ha CEroAHSWHUMN MOMEHT TaKoro pesynbrara.
Bnarogaps opraHn3auMOHHO-TEXHUYECKUM, UH-
YXEHEPHO-TEXHONOTMYECKUM, MOAEPHU3ALMOH-
HbIM paboTam U COBNIOAEHMIO KECTKUX Tpebo-
BaHWW HOPMaTMBHbIX JOKYMEHTOB, PaBHO KaK
M OTBETCTBEHHOMY TPYAYy KaxAoro coTpyaHMKa
npeanpusaTUs, CTano BO3MOXHbIM COXpaHeH1e
«POAHbIX» MApPOreHepaTopoB M AEMOHCTPALIUS
Ha MUPOBOM YpPOBHe npodeccroHanmama Kon-
JIEKTMBa CTaHUWK B 3TON 06s1acTu.

B mae 2013 roga BnepBble B UCTOPUM FOpU-
30HTa/bHbIX MApOreHepaTopoB C peaKTopamu
Tvna BBIP KannHunHckas ASC no6una 3ToT pe-
KopA. IToMy NpeALecTBOBaNM rofbl YHUKaNbHbIX
paboT: NpoBeeHa MoePHM3aLINA BOLONUTAHNS
I, ¢ uenblo coKkpalleHnss o6beMa OTIIOKEHUN
Ha TennoobMeHHbIX Tpy6Kax Obl1 OpraHn3oBaH
BbIBOJ COJIEN C NPOAYBOYHOM BOAOM M3 30H C
HanboNblIEN KOHUEHTpaunen npumecen (cos-
[laH «CONeBOW OTCEK»), 3HAaYUTENBHO YCOBEPLUEH-
CTBOBaH PEXUM MPOAYBKU NaporeHepaTtopoB.
B 2013 roay 3aKoH4YeHa 3aMeHa *ano3UnHbIX
cenapatopoB Ha MOTOMI0YHbIE MApPONpPUEMHbIE
[blpYaTble NUCTbI.

Ha KanuHuHckoin ASC Bnepsble B Poccuu
NPOXOAMT OMbITHO-MPOMBbILWIEHHYIO 3KCnyaTa-
LIMI0 TOMIMBO HOBOW KOHCTPYKLMK. TO HE MMeeT
OTHOLLEHMS K KaKUM-TMB0 UBMEHEHNAM TOMIUB-
HOM cocTaBnsoLEN — HOBasl, 60/1ee COBEpLLEH-
Has KacceTa JaeT BO3MOXHOCTb BECTU Mepe-
rPY3KY C MOBbILEHHBIMU CKOPOCTSIMU, TEM CaMbIM
COKpallas CPoK peMoHTa 6/10Ka. AKTMUBHas 30Ha
nepBOoro aHepro6s10Ka MoXeT B 6yayLiem NnosHo-
CTblO COCTOSATb M3 HOBbIX MOAEPHU3UPOBAHHbIX
TOMJIMBHbIX KACCET anbTepHaTUBHOM KOHCTPYK-
umn. O4eBMAHO, YTO U3rOTOBJIEHWE TOMMBHbIX
KacceT anbTepHaTUBHOM KOHCTPYKLMK AaeT Ha-
len cTpaHe peasbHble NepPCrnexkTUBLI Bbixoaa
Ha MMPOBOM PbIHOK, a MJOWaAKOW yCnewHoN
OMbITHO-MPOMBbILLIEHHON 3KCMyaTaLuum ABsSeTcs
MMeHHo KanuHuHcKkas A3C.

Kpome 3Toro, 3a TpuALATUAETHUIR CTax
pa6oTbl 3Hepro6aoKka N°1 KanuHuHckon A3C
OrPOMHbIV NepeYeHb UHKEHEPHO-TEXHUYECKUX
onepaLuit KOCHyNcsa peaktopa, TYypuHbl, reHepa-
TOpa, eABa Jin He BCex BCNIOMOraTe/lbHbIX CUCTEM
n arperatoB. [10 daKTy — 3TO MONOAOW, UHHO-
BaLMOHHbIN 610K, YBEPEHHO HECYLLMIA HArpy3Ky
B 104 npoueHTa » NpoaBUraloLlmii nepeaoBbie
pa3paboTKKM OTpacnu.

OHepro6nok N2, cTaBWWM raBHbIM HauK-
HaTenem 60/blIOr0 3HEPTETUYECKOrO ABUKE-
HWUSA Ha TBEPCKOM 3eMIie, U cerofHsa apnaeTcs
4acTbl0 BCErO BaXKHOI0 ANS OTPacau U CTpaHsbl
npon3soacTBa. CoxpaHas MCTOPUIO M y4acTBysA
B pa3BMTUM aTOMHOM reHepauuun, oH HeceT
M cepbe3Hble 3ajayv Ha 6yaywee. OguH U3
NPUOPUTETHBIX acneKkToB agedtenbHoctn OAO
«KoHuepH PocaHeproatom» Hapsay ¢ BBOAOM
HOBbIX MOLLHOCTEN — NPOAJIEHNE CPOKOB 3KC-
nayatauum aHepro6noKoB. BaxHoin cocTas-
nawoouwen pa3utusa 1 KanMHUHCKOM aTOMHOM
CTaHLMK B TOM YUC/Ee ABNASIOTCA MEPONPUATHS
no MoAepHM3aumnmM obopynoBaHus, Lefb KO-
TOpbIX — yBeNn4yeHne BbipabOTKMU 3NEKTPO-
3Hepruu, noBbileHne KoadduumeHTa ycta-
HOBNeHHOM MowHocTh (KUYM) u npoaneHue
3KCNAyaTaLMOHHOIO pecypca AenCTBYIOWMX
3Hepro6/10KOB.

B0O3MOXKHO N1 6bIN0 pelnTb BCE 3TU 3aaauv
6e3 KBannd1LUMPOBaHHOIO Noaxo4a K Aeny u
CNOXMBLUErOCS KONNEKTUBa NpodeccroHanoB?
OTBeT 04eBUAHbIN. MHOrMe U3 creymManunucTos,
KOTOpble CerofHs COCTaBAAT KOCTAK KO-
NIeKTUBa, NPULLAK Ha NpeanpuaTue Ha atane
CTPOUTENBCTBA M MyCKOHaNagKuW U CONpoBO-
Aanu nepBbi 6N0K Ha KaXAom atane npo-
MbllWwneHHon 6uorpadun KannHuHckon A3C.
HKU3HEHHbIM UMK aHepro6aoka Ne1 npownu
MHOrne paboTHUKK cTaHuuu: Muxaun KOpbeBuny
Kanbiwes, Bnagumup Cepreesuny banawos,
Butanun Muxannosu4 PasnHueB, KOHCTaHTUH
Anekceesuny lMacbKo... MOXHO nepeynucnnTb
LEeCATKM Nlo4en, KOTopble Cbirpany CyLeCcTBEH-
HYIO PO/ib B Pa3BUTUUN MHKEHEPHbIX TPAAULIUMA
npeanpuaThs, yCnexos U LOCTUMKEHUN CNYXKObI
aKcnnyaTaumMm n pemoHTa. MHorne damunnm
06beanHunun nctoputo KA3C c ceMenHbIMU Tpa-
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avuuamMu, naB Ha4dasno TpyaoBbIM AWMHACTUAM
TBEPCKUX aTOMLLMNKOB.

CeroaHs KanuHWHCKas aToMHas CcTaHuuUs
— O[HO U3 KPYNHENLWNX NpeanpusaTun BepxHe-
BO/MKbA. Ha gonto KASC npuxoantea 70% Bcen
BbipabaTbiBaeMom B TBepcKow 061acTu 3N1EKTPO-
3Hepruu, 25% oT 06beMa TOBapHON MPOAYKLMMK
TBepcKown o6nactu, 98% o6bema NPOMbILLAEHHO-
ro Npon3BoACTBa YAOMENbCKOro panoHa. Yepes
OTKPbITOE pacnpeaenuTenbHoe ycTponcTeo Kanu-
HWHCKas aTOMHas CTaHLMS Bbl4aeT MOLWHOCTb B
06beanHeHHYto aHeprocucTeMy LieHTpa no BbICO-
KOBOJIbTHbIM IMHUAM Ha TBepb, MocKBy, CaHKT-
Metep6ypr, Bnagnmup, Yepenoseu,. 3a 30 net
aKcnnyataunn KA3C BbipaboTtana nopsgka 450
MUInMapaoB KBT/4 aneKkTpoaHepruu. MNpu atom
NPUOPUTETOM NPOUIBOACTBA INEKTPUYECKOW U
TENN0BON 3HePruu 6obina u octaeTcs 6esonacHasg,
HagexHas paboTa 3HepPro610KOB.

KanuHuHckaa ASC — 3To cnnaB BbICOKUX
TEXHOJIOTWUIA U 3HAHUM CneLManncToB, SKCnaya-
TUPYIOLWMX SAEPHBIN 0OBEKT, KOTOPbIV ABASETCA
3a/10rom yCrnewHoro pa3suTus npeanpuatus. Ha
cTaHuum TpyasaTces nopsaka 4000 BbiICOKOKNace-
HbIX CMeLManncToB.

Pa3BuTMeE cTaHLMKU He OCTaHaBNMBaeTCS.
MNpopomkaetcs macwTabHas nporpamMmma no
MoAepHM3aLMKU U NPOAJEHUID CPOKOB 3KC-
nnyataumMmn aHepro6aokos N2l u N°2 Kanu-
HUHCKOM AQC.
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Kalininskaya NPP-1: 30 Years of Reliable Operations

Back in the remote 1960s locations for
NPPs were found in twelve regions of the Eu-
ropean part of Russia. The vicinities of the
Udomlya lake were chosen for Tsentralnaya
(Central) NPP in the Tver region.

The engineering design was approved by the
Council of Ministers of the USSR in 1973, and
first constructors arrived at the town of Udomlya
in January 1974. The construction was declared
a top-priority project for the Young Communists
League. In October 1975, the first cubic meters of
earth were excavated and first concrete was laid
under the main building. The power-generating
unit produced first energy on May 9, 1984, and
was put into operation on June 28.

The second unit was completed in 1986. On
April 3, 1987, it achieved the rated capacity of
1 million KW. The first stage of Kalininskaya NPP
project was over.

In the period of 1985 through 1997, due to
economic problems, new power-generating units
were not built. The project of Kalininskaya NPP-3
and 4 was approved by the order of the Ministry
of Energy as early as in October 1985, and plans
were made to put two units in operation one after
another. But the order of the Ministry of Atomic
Energy of 1991 altered the plans. Building of
the 3rd unit was stopped while the construction
site of the 4th unit that was 20% complete was
gummed up.

With the completion of the 3rd and 4th units,
Kalininskaya NPP terminated the stoppage pe-
riod of the crisis. Russia’s developing economy
needed badly more energy in the 21st century.
Construction of the 3rd unit was renewed in
1997. In 2000 a license was issued to com-
plete the unit.

On December 16, 2004, the 3rd unit of Ka-
lininskaya NPP was cut into main. It was the day
when Vladimir Putin, President of Russia, visited
the plant. In his opening remarks to the State
Council the meeting of which was held at the
plant he said: “Here the foundations of nuclear
power engineering of the future have been laid,
of the engineering that is more effective and
safe and that meets the most severe ecological
requirements. The commissioning of the unit
resulted from united efforts of many teams of
researchers, designers and machine builders, of
specialists from all over Russia. We are confident
now that Russian nuclear sector has potential for
further development.” On November 8, 2005, the
Act of the acceptance of the 3rd unit was signed.

In 2007 the final project of enhancing the
capacity of Kalininskaya NPP to 4,000 MW was
approved, and was subjected to the examination
of the State Ecological Inspection. On September
7 the Federal Service for Ecological, Technical and
Nuclear Supervision issued a license to complete
the unit construction. The day is the starting point
of the 4th unit construction.

The construction of the unit was effected
rapidly. The main works were completed by the
end of 2009, and the primary equipment was
assembled. In November 2011 the start-up of
the 4th unit was performed; it was an important
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event for Kalininskaya NPP team and residents
of the region.

During his second visit to the plant Vladimir
Putin, in his capacity of the Prime-Minister, par-
ticipated in the ceremony of boosting the ca-
pacity of the 4th unit to 500 MW. “Here is 500
MW!” — this short phrase said in the 4th unit
control room meant that the long period of the
NPP construction and establishment was over.

For 30 years, day after day, the first unit
has been operating with the planned capacity
of 1,000 MW. 190 billion kilowatt-hours — such
is the total production of the 1st unit. This fig-
ure is tremendous, and is beyond the scope of
imagination or plain statistics.

Each day the teams of the plant handed down
two main operation principles that have become
an informal brand of Kalininskaya NPP, namely
reliability and safety. Each repair integrated the
works that were aimed at enhancing these two
parameters.

Some of the works constitute the best world
practice. Unique works to enhance the reliabil-
ity of the steam generators were performed at
the 1st unit. They have been in operation for
200,000 hours, and are included in the life exten-
sion program without replacement. The result is
significant because Kalininskaya NPP is the only
plant with WWER reactors that has achieved it.
Having performed organizational, technical and
modernization works and complied with strict
requirements of regulating documents, the team
of the plant managed to retain the original steam
generators and demonstrated its unique exper-
tise to the world.

In May 2013, Kalininskaya NPP broke a re-
cord in the operation of steam generators with
WWER reactor. The even had been preceded by
a lot of unique works: the SG feedwater system
was modernized; to reduce the amount of scale
on the heat exchanger pipes, removal of salt
from the highest impurity concentration zones
was ensured (a “salt section” was added); the
SG blow-down regime was improved. Corrugated
scrubbers were replaced by perforated distribu-
tion plates in 2013.

A new design of the fuel assembly is being
tested at Kalininskaya NPP for the first time in
Russia. It does not imply any changes in the fuel
composition: a new upgraded fuel assembly al-
lows to perform reloading more quickly and to
reduce the repair time. In future the core region
of the 1st unit will consist of modernized fuel
assemblies of the new design. It is obvious that
with new fuel assemblies Russia’s nuclear sector
will have real prospects for entering the world
market, while Kalininskaya NPP serves as the
testing ground for the experimental-industrial
pilot production.

...Moreover, during the 30-years operation of
Kalininskaya NPP-1 a great number of engineer-
ing works have been performed on the reactor,
the turbines, the generator, almost all accessory
systems. In fact, it is a young innovation unit that
operates at a 104% capacity, and helps promote
the best innovations of the nuclear sector.

The 1st unit that began the nuclear engineer-
ing innovations in the Tver region is still important
for the industry and the country. Preserving the
history and participating in the development of
nuclear power generation, it solves important
tasks relevant for the future. Along with introduc-
ing new facilities, Rosenergoatom Concern JSC
solves another priority task of power-generating
unit life extension. Therefore, an integral part
of the plant development is modernization of
equipment with the aim of greater power gen-
eration, increasing the installed power capacity
and extending the operational life of the units
under operation.

Was it possible to solve these tasks without
a professional approach and a united team of
specialists? The answer is obvious. Many special-
ists who form the core of the team were employed
at the construction and start-up stage and were
there at every phase of Kalininskaya NPP his-
tory. Many specialists came through the plant’s
life cycle, and among them — Mikhail Kanyshey,
Vladimir Balashov, Vitaly Razintsev, Konstantin
Pasko. Dozens of people have played an im-
portant role in the development of engineering
traditions of the company, in ensuring success of
operation and repair works. Many of them have
united the plant’s history with family traditions
and have given birth to dynasties of Tver atomic
specialists.

Today Kalininskaya NPP is one of the largest
companies in the Upper Volga regjon. It produces
70% of the power generated in the Tver region,
25% of the region’s overall production, 98% of the
industrial production of Udomlya district. Through
its switchyard and via HV lines it transports energy
to the Unified power system for further transpor-
tation to Tver, Moscow, Saint-Petersburg, Vladimir
and Cherepovets. For 30 years of its operation
Kalininskaya NPP has generated about 450 bil-
lion kWh of energy. In its production of electrical
and thermal energy, reliability of the power units
is a top priority.

Kalininskaya NPP is a combination of high
technology and expertise of specialists; this com-
bination guarantees successful development of
the company that employs about 4,000 highly
qualified specialists.

The plantis constantly developing. The imple-
mentation of a large-scale program of the units’
modernization and life extension is underway.
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B atom roay ncnonHsietca 20 neT co AHsA oc-
HoBaHUs 3A0 «HyKneapKOHTPOsIb».

B 1994 r. B uensx 6biCTpenLlero ocHalie-
HUs ASC, CTPOSILLMXCS NO POCCUNCKUM MPOEKTaM
coBpeMeHHon ACYTI, B MuHatome PP 6bina
NpUHATa Nporpamma, npegycmarpuBsaioLLas no-
KynKy y dupmbl SIEMENS nuueH3unm Ha npous-
BOACTBO cucTeMbl aBToMaTu3auum TELEPERM
ME 1 Bbinyck o6opynosanusa ACYTI B Poccuu.
Ee ycnewHo ocsonn BcepocCUNCKUM HayvHO-
nccnefoBaTeIbCKMM UHCTUTYT aBTOMAaTUKKU UM.
H.J1. QyxoBa noa Ha3BaHueM «Annapatypa TIMTC».
[na ocBoeHWs nepefoBbIX METOLOB UHMKUHU-
pUHra uMdpoBbIX CUCTEM aBTOMaTU3aLMK 6biNo
C03]aHO COBMECTHOE POCCUNCKO-repMaHCcKoe
npeanpuaTMe — 3aKpbiToe akuMoHepHoe obLe-
CTBO «HyK/I€apKOHTPONb».

29 unioHsa 1994 1. cocToanoch y4peanTensHoe
cobpaHue, Ha KOTOPOM y4peauTenu (MPeanpUaTUS
aTOMHOW NpoMbILWAeHHOCTM Poccun n dupma
SIEMENS) npuHanu pelweHue o ero o6pasosa-
HUK, a 31 OKTAGPS TOro e roga oHo 6blno 3a-
pervcTpupoBaHo [ocyaapCTBEHHOM permcTpaum-
OHHOW Nanaton Npu MUHUCTEPCTBE IKOHOMUKM
Poccuiickon deaepauun.

Begywmmmn akumMoHepamu ¢ POCCUMCKON
CTOPOHbI CTaNN UHCTUTYT «ATOMIHEPrOMNpPOEKT»
(MockBa), KoHuepH «PocaHeproatom», BIO
«3apyberkatomaHeproctpoi», Pryn «-BHUUA»
n apyrue. MNepBbiM NpeacefaTenem coBeTta au-
PEKTOPOB CTan BblAAOWKICS AeaTeNlb aTOMHOWM
3HEPreTUKM — NepBbIv BULLE-NPE3UAEHT KOHLEP-
Ha «PocaHeproaTom» E.N. UrHaTeHKo. Ha ponx-
HOCTb reHepasnbHOro AMPEKTOPa KOMMNaHUK Bbin
n36paH N.C. MrMHo, 3aHMMatoOWMM 3TOT NOCT No
CEroAHsAWHUA AeHb. Pe3ynstaToM COBMECTHON
nestenbHoCcTM paspaboTynkoB TITC U UHXKK-
HUPUHIOBbIX GUPM SIBUNOCb CO34aHWE HOBOM
ACYTI, BnepBble BHEAPEHHON Ha 3HEProboKe
N°3 KanuHuHckon ASC 1 npuMeHsieMon Ha no-

leHepanbHbIA AUPEKTOP
3A0 «HykneapKkoHTponb» U.C. MuHo

cneayoumx aHeprobnokax KannHmHckon, Po-
cToBCcKoW, benoapckow u gpyrux A3C.

BHeapeHuto HoBon ACYTI Ha KannHUHCKOM
A3C npealecTBoBaNu Taxenble 4na aTOMHON
oTpacnu rogpl, KOraa CTPOUTENbCTBO aTOMHbIX
3HEepPro610KOB 6110 NPAKTUYECKN MPEKPALLEHO.
Ho aTa BbIHyKAeHHas nepeablwKa 6blia UCnonb-
30BaHa Ha OCBOEHWe NPOM3BOACTBa annapaTypsbl
TNTC, paboTbl B TENIOBOW 3HEPTETUKE, TEXHUKO-
3KOHOMMYECKHME M NPOEKTHbLIE NPOPaBGOTKM OCHa-
weHunst ASC ¢ BB3P-1000 HoBbIMM cpeacTBamu
aBTOMaTU3auUMKN KaK HUXKHErO, TaK U BEPXHEro
YPOBHS, MX aganTaLumio ApYr K ApYry U K npume-
HieMOMY Ha poccuicknx ASC TexHonornyeckomy
1 3NEKTPOTEXHMYECKOMY 060PYA0BaAHMIO.

B aT0 Bpems cneumanmcTbl 3A0 «<HyKneapKoH-
TpO/b» pa3paboTany U BHeApWK Nepsyio B Poc-
CuK LMD POBYIO MOACUCTEMY 3aLUMT U GNOKMPOBOK
[N Kotna v Typ6uHbl Ha TAL-12 OAO «MocaHepro»,
coBMecTHO ¢ dupmort SIEMENS aBTomaTnanpo-
Ba/IN UCMbITaTeNbHbINA CTEH B DNIEKTPOrOPCKOM
Hay4yHO-WUCCNeA0BaTENbCKOM LIEHTPE.

CeroaHsi 3A0 «HyKkneapKoHTPOb» MPUHUMAET
aKTUBHOE y4acTue B npoeKTtupoBaHun ACYTII
CTPOSILLMXCA 3HEPro6OKOB, Cneunanuanpyscb
Ha pa3paboTKe NPOrPaMMHO-TEXHUHECKUX KOM-
NJIEKCOB CUCTEM KOHTPONSA M ynpaBieHus o6opy-
[OBaHWEM PeaKTOPHOro oTaeneHus, cuctem 6es-
0onacHOCTH, aneKkTpuyeckon yactn, CBO n XBO.

3A0 «HykneapKOHTpONb» MpepocTaBnseT
cnegytouiMe Buabl ycnyr:

e 06crnefoBaHue 06BLEKTOB;

e pa3paboTKy TEXHMKO-KOMMEPYECKMX Npes-
NOXEHUI NO TEXHNUHECKOMY NEPEBOOPYKEHMUIO
ACYTI;

tOBUIEN

e KOHCy/nbTalMu 3aKa34yMKoB;

e MPOEKTUPOBaHWE CUCTEM aBTOMaTM3aLnn
Ha BCex cTaausx;

e LiedpMOHTaxXK, Hanagky, caady MNMTK B aKc-
nayatauuio;

e 006y4yeHwue nepcoHana NPoeKTUPOBLLMKOB,
Hanag4yvMKoB, 3aKa34MKOB;

e aBTOPCKOE COMPOBOXKAEHNE IKCMNyaTaLum.

MeTtoanka paboTbl 3A0 «<HyKneapKOHTPOb»
3aK/lo4aeTcs B y4acTMmM BO BCEM MPoLECce CO3-
[JaHUs NPOrpaMMHO-TEXHUYECKUX KOMMNNEKCOB
NS 9HepProb6IoKOB «OT U Ao». KaK npaBwuno, cne-
umanmctbl 3A0 «HyKneapKOHTPO/ib» HAYMHAIOT C
pa3paboTKM 3aaaHns 3aBOSY, KOTOPOMY NPEACTo-
uT narotasnueatb MTK, 3aTem Mbl y4acTByeMm B
napameTpupoBaHuu n TectupoBaHuu NTK, ganee
Befem conpoBoxaeHue MNTK Ha cTaguu nycKo-
HanajgKkuv M OCBOEHMS MOLLHOCTHU. [10 KenaHuio
3aKa34MKOB Mbl BbINOJHAEM pa3paboTKy YaCTHbIX
TEXHWYECKMX 3aJjaHNni 1 yyacTByeM B pa3paboTKe
TexHunyeckoro npoekrta ACYTI.

Ha aHepro6noke N23 KanuHunHckon ASC Mbl
pa3paboTanu 1 BHeapunun ACYTI XxuMBOA00OYHUCT-
KW 1 CNeLBoA00YUCTKM, COBMECTHO C MHCTUTYTOM
«ATomaHepronpoekm (MockBa) — MNTK CKY anek-
TPUYECKON YacTH, B 06bEM HalIUX paboT TaKKe
BXOAMN0 3aaHue 3aBoay Ha usrotosneHue NTK
CKY peaktopHoro otaenexus u MNTK YCBT. Anq
3Hepro6aoka N24 KanuHuHckon A3C mbl pas-
paboTanu 3agaHne 3aBOAy Ha U3roTOBAEHUE U
NPUHANKU y4acTre B napameTpupoBaHmu MTK CKY
peakTopHoro otaenenus, NTK YCBT, NTK CKY
3NIEKTPUYECKON YacTu.

nsa PoctoBckon ASC 6kl pa3paboTaHbl:

e 15 aHepro6noka N22: MTK cucTembl KOH-
TpONs v ynpasneHus 060pyaoBaHUEM peaKTop-
Horo otaeneHnus (MTK CKY PO) 1 anekTpuyecKom
yactu (MTK CKY 30);

o ana 3Hepro6noKkoB N23 n N24: MNTK cuctem
KOHTPOAS M yNpaBieHWsi PEaKTOPHOrO OTAENEHHUS
(NTK CKY PO), cuctem 6esonacHoctu (MTK YCBT),
anekTpudeckomn Yactu (MNTK CKY 30), cneusoao-
ouunctku (MTK CKY CBO).

[ns sHepro6noka N24 benosipckon A3C co-
BMECTHO C KonnekTuaom dununana OAO «[o0noBHOK
MHcTUTYT BHUTMNIT» «CM6A3MN» BbINONHEHA pas-
pa6oTka MNTK cuctem 6e3onacHoctvt (MTK YCBT).

3A0 «HykneapKOHTPOb» NPOEKTUPYET CHUCTE-
Mbl @aBTOMaTU3aLnm1 ¢ NPUMEHEHWEM COBPEMEH-
HbIX TEXHUHECKMX PeLUeHUI, TaKUX KakK:

e llAroBble NporpamMmmbl ynpasfieHus 060-
pyaoOBaHWEM PEaKTOPHOro OTAENEHUS, CUCTEM
CMeuBOLOOYMCTKH, CUCTEM XUMBOLOOUYUCTKM;

e peanusauus ynpasnsiowmux cuctem 6es-
onacHocTh (YCBT) Ha nporpaMMHO-TEXHUYECKMX
cpeacTBax poccuimckoro nponssoactea — TMTC.

3A0 «HykneapKoHTpONb» UMEET NNLEH3UMU
depnepanbHOM CyK6bl MO 3KONOMMYECKOMY, TEX-
HOIOrMYECKOMY M aTOMHOMY HaA30pY Ha MPOEKTH-
poBaHMe U KOHCTPYMPOBAHWE aTOMHbIX CTaHLIMK,
B 4aCTH yNpaBAsIoLLMX CUCTEM M Ha BbIMOIHEHWE
paboT 1 NpeaoCcTaBNeHWE YCNyT IKCMIyaTUpyo-
MM OpraHM3aumsam B YacTu WedMoHTaXKa, Ha-
NafKK1, TEXHUHECKOro 06CNYXMBaHUS, PpEMOHTA
1 CONPOBOXAEHUS YNIPABASIOWMUX CUCTEM, ABNS-
etcs yneHom CPO HIM «COKO3ATOMIMPOEKT». Ha
npeanpuaTum gencteyet CucteMa MeHeKMeHTa
KayecTtBa no NOCT P MCO 9001-2008.

NepcoHan 3A0 «HykneapKOHTpONb» CO-
CTaB/SIOT ONbITHbIE MPOEKTUPOBLLUMKKM U pa3pa-
60TYMKM CUCTEM aBTOMaTU3aL MK, KOTopble Ha
OCHOBE 06beNHEHNS CBOMX 3HAHUI U OMbiTa C
«HOY-xay» U3roToBUTENEW CPEACTB aBTOMATUKM
M NPOEKTHbIMU PeLlEeHUMU MPOEKTUPOBLLUKOB
06BbEKTOB roTOBbI KBAIMOULMPOBAHHO PELINTb
nobble NpPo6/eMbl 3aKasynKa.
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CUCTEMHbIE UccnefoBaHUA NepPCneKkTuB Uc-
Nonb30BaHWA 3HEPrMu AefeHns U noTeHuuana
f4epHoro Tonavea B MMPOBOM 3HeprobanaHce
yKa3blBaloT Ha TO, YTO NEPCNeKTUBbI aTOMHOWM
3HEPreTUKM JONKHbI OPUEHTUPOBATLCS Ha JONTO-
CPOYHbIE LieNin, KoTopble 6yayT onpefenatb 3agaqu
pa3BUTUS PEaKTOPHbIX TEXHONOMUN.

dopmynupyemble B MOCnefHWE FoOAbl BapuaHThl
pa3BUTHSA aTOMHOW 3HepreTukun Poccun onpegens-
0T B Ka4eCTBe LLeHTpasibHOM 3afia4yu 6MxKanwmnx
necaTuneTnn GopmMmpoBaHne onTuMasnbHOM CTPYK-
TYpbl BCErO S4€PHOro TonInBHOro uukna (ATL),
YTO B UTOre onpeaenuT MecTo epHoro Tonanea
B TOM/JIMBHO-3HEPreTM4YecKoM 6anaHce cTpaHbl.

Bnokun BBIP, KoTopble 6yayT NOCTpoeHbI B Poc-
cuu 1 3a pybexxom K 2030 roay, 3a 60 neT cny*obl
M3pacxoayloT OCHOBHbIE 3aMnachl JELEBOro (3KOHO-
MMWYECKHM JOCTYMHOro) ypaHa B Poccun npu pabote
B OTKPbITOM TOMJIMBHOM LIMKIIE. [T03TOMY Hapsay ¢
MOBbILLIEHWEM KOHKYPEHTOCMOCOBHOCTH CTpaTerun-
YecKow 3ajadven saepHomn aHepreTukn Poccun B
nepsomn nonosuHe XXI BeKka ABASETCH coO3jaHue
3aMKHYTOro TOM/IMBHOTO LiMK/1a C MaKCUMasbHbIM
MCMonb30BaHWEM CbIPbEBOro MoTeHuuana ypa-
Ha-238 n Topna-232 Ha 6a3e 6bICTPbIX 6pKUaepoB
M MOAEPHWU3MPOBaHHbLIX TEMNJIOBLIX PEAKTOPOB, a
TaK¥Xe pelieHne NpobaemMbl HAKOMNEHUS OTpabo-
TaBLero saepHoro tonaunea (OAT). MapannenbHo ¢
3aMblKaHneM ATLL JOMKHO OCYLLEeCTBAATLCS MNOBbI-
weHne apPEeKTUBHOCTM UCNONb30BAHUSA MPUPOA-
HOro ypaHa B AENCTBYIOLLMX SAEPHbIX peaKTopax.

B 0603pumoe Bpems LieHTpanbHbIMK 3ajadva-
MW MIHHOBALMOHHOIO Pa3BUTUS PEAKTOPOB AeNeHNs
onpeaeneHbl pa3paboTka adPeKTUBHbLIX 6praepos
Ha BbICTPbIX HEMTPOHAX U NOBbILWEHNE 3OPEKTUBHO-
CTW TOM/IMBOMCMONb30BAHUS B PEaKTopax Ha Tenno-
BbIX HEMTPOHAX KaK 3a CYET COBEPLLEHCTBOBaHUS
KOHCTPYKLIMM aKTUBHOWM 30HbI PEAKTOPOB U 3aMblKa-
HWSA TOMIMBHOTO LIMKNA MO NAYTOHUIO, TaK M nepexoaa
B Ja/lbHENLLEM Ha ypaH-TOPUEBbIN TOMIUBHBIN LUK,

MpeactaBnseTcs NPUHUMNMANBHO BaXKHbIM Ans
obecrnevyeHnss HageHOCTU N YCTOMYMBOCTHM BCEN
f4epHO-3HepreTMyecKon cuctemsl GopmupoBaHme
1 cOXpaHeHWe ee TEXHONTOrMYECKOM MHOrOKOMMO-
HEHTHOCTU (MO KpanHen Mepe — ABYXKOMMOHEHT-
HOCTHK). B npoweawunin nepuos pa3sutus AByms
KOMMoHeHTamMu aBasnnce BBAP 1 PEMK; B pac-
cMaTpvMBaeMOK NepcrneKkTMBe napannefnbHo pas-
BUBAIOTCH KAK MUHUMYM BE TEXHONOMUU: KOopryc-
Hble NerkoBoAHble peakTopbl (JIBP) n peaktopbl Ha
6bICTPbIX HENTPOHaX (BP). MHOrOKOMNOHEHTHOCTb
AepHOM 9HEPreTUKU CO3AaeT LUMPOKUE BO3MOXK-
HOCTM MaHeBpa B CTPYKTYpe iepPHOro TOMIMBHOIO
LMKIa Npu peanu3aumm pasfiMyHbiX TOMIUBHbIX
CXeM B peaKTopax, KOTopble MOryT B puemnemble
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BPEMEHHbIE Nepuoibl KOMNEHCUPOBATb BO3MOX-
Hble OTK/IOHEHUS peanbHOro pa3BuTUA OT Hame-
YEeHHOro cueHapwus (T. €. KOMMNeHcupoBaTb BO3-
MOXHbI€ PUCKMK).

Hapsagy ¢ nuHuen pa3sutng 6puaepoBs Ha bbl-
CTPbIX HEMTPOHAX, 3aHMMalOLMX BUANMOE MECTO B
CTpaTernyecKunx OXmMaaHUsaX POCCMMCKON aTOMHON
3HepreTuku 3a npegenamu 2020 roga, 3ToT Bpe-
MEHHOM Nepuoa AOMKEH paccMaTpMBaTbCA KaK
nepuoj BHeAPEHUS HOBOIO NOKOJIEHUS PEAKTOPOB
Ha TEM0BbIX HEMTPOHAX C HOBbIMM BO3MOXHOCTS-
MU, CPEAN HUX MPUOPUTETHOE MECTO MOTYT 3aHATb
KOPMYCHbIe IerKOBOHbIE€ PEaKTOPbl KaK HoCUTENN
TPAAULUMOHHON TEXHOIOTMKU M 6ONbLIOIO OMbiTa.
Bonee Toro, pa3BuTMe aTOMHON SHEPreTUKN [0
2030 roga B nnaHe yBenMyeHUs Npou3BoACTBa
3/IEKTPO3HEPI MM M POCTa BbIPYYKM OT €€ MPOAarku
TaKXXe CBA3aHO C Ja/IbHENLLMM CTPOUTENbCTBOM U
COBEpLIEHCTBOBaAHNEM peaKkTopoB Tuna BBIP, Tak
KaK peaKTopbl Ha 6bICTPbIX HEMTPOHAX C KUAKO-
MeTal/IMYECKUM TEMNOHOCUTENEM, JaXKe B CyyHae
ycrexa B UX CO3[aHUU 1 ONbITHOM 3KCnyaTaLumu,
CYLLLECTBEHHOrO BK/1aja B 3HEPronpon3BoACTBO
10 2030 roga He aagyT.

3a 50 net nctopuun peaktopos BBIP B mupe
6b1710 NOCTPOEHO 70 aHepro60KOB 3TOro TMna. B
HacTosilee Bpems paboTatoT 55 peaktopos BBIP.
B HanpaBneHue NerkoBoAHbIX KOPMYCHbIX peak-
TOPOB BO BCEM MWPE BJIOKEHO CWUJI, BDEMEHM U
[leHer 6onblue, 4em B N1I060e Apyroe peaKTopHoe
HanpasfeHue. HakonneH 6ecLeHHbIn MUPOBOM
OMbIT 3KCMyaTauun, MeKTCA NPOBEPEHHbIE Ha
NPaKTUKe TEXHUYECKNE, KOHCTPYKLMOHHbIE, TEXHO-
norunyeckue pellenus. Ans JIBP umeetca MHoXe-
CTBO MPEANOXEHMM U MPAKTUYECKUX NPOPabOTOK
Mo WX JanbHenwemy COBEPLLIEHCTBOBAHMIO.

MOXHO KOHCTaTMpOBaTh, 4TO GNiMXaKLLasn nep-
CMEeKTMBA SAEPHON 3HEepreTMkn B Poccum npocto
o6513aHa onupaTbCsa Ha pa3BUTUE TEXHONOMUKU
BB3P. B aToM cBS3K HE06X0AMMO cHOpMUMpPOBaThL
06pa3s HoBOro nokoneHus J1IBP, npuemnemoro ans
cneaytoLLero atana pa3BuUTUS aTOMHOM SHEPTETUKM.

Hamepenusa chpopmynmpoBaTb 061uMK BBIP
HOBOIO MOKOJIEHUS MPOSBUIUCH B 3aMyLLEHHOM B
o6pauieHne Tepmute «CynepBBIP». [Ins BbipaboT-
KW eanHoro noaxoaa K npobneme B KypyaTtoBCKOM
MHCTUTYTE BMECTE C NapTHepaMu-pa3paboTinkamm
BB3P 6b110 NpeanpuHATO U3yYeHne 3Ton uene-
BOW 3ajayu, nNpu 3TOM B YKPYNMHEHHOM BUae Ans
CynepBB3P B npoBeaeHHOM paccMOTpeHUH Gbinn
0603HayeHbl TPU OCHOBHbIE LieNHn:

— 6onee adPEKTUBHOE UCMNONb30BaHME YpaHa
W NNYTOHWS;

— CHUXXEHWE UHBECTULMOHHbIX PUCKOB;

— MNOBbILLIEHWE TEPMOAMHaMUYECKON addeK-
TUBHOCTH.

B pamKax pa3BuTHs BOAO-BOAAHbLIX 3HEPTETH-
YECKMUX peaKTopoB paccMaTpuBanuch cneayrolime
HanpaBJ/ieHUs PEaKTOPOB KOPMYCHOIO UCMOSTHEHUS
C BOASHbIM TEMNJIOHOCUTENEM:

— oxJlaxJeHue BOAOW AOKPUTUYECKUX Mapa-
METPOB C BO3MOXHOCTbIO PErYIMPOBaHUSA CNEKTPA
HENTPOHOB;

— UCNONb30BaHUE TEXHOOMMU KOPMYCHOro
peaKTopa, OXxla)k4aeMoro Kunsuwen Bogon ao-
KPUTUYECKMX NapaMeTpoB;

— UCMONb30BaHMe BObl CBEPXKPUTUHECKOIO
naBnexusa (CK/) B NnpiMOTOYHOM OAHOKOHTYPHOM
MCNOJSIHEHUH;

— UCNOJIb30BaHMe BOAbl CBEPXKPUTUYECKOIO
[aB/ieHNs B ABYXKOHTYPHOM peaKTOPHOM ycTa-
HOBKE;

Boao-BoasHble aHepreTu4ecKkmue peakTtopbl — OCHOBA
A5 Pa3BUTUA aTOMHOW 3HEPIreTUKKU B BInKaNLLEN NepcrneKTuBe

— NapoBOASHOE OXNaXKAeHWe B JOKPUTUYECKOM
06/1aCTU JaBNEHUS peaKTopa ¢ 6bICTPLIM CMIEKTPOM
HENTPOHOB;

— NapoBoe OXaXKaeHWe B 3aKPUTUYECKOM 06-
NlacTv AaBNIEHUS peaKTopa ¢ GbICTPbLIM CMEKTPOM
HENTPOHOB.

Haun6onee 6nn3Kas K oTe4eCTBEHHOW NIMHUMU
KOPMYCHbIX JIEFKOBOAHbLIX PEAKTOPOB B MUPOBOM
aTOMHOW 3HEPreTMKe U HaKoNuBLLAs He MEHbLLWI
onbIT, yeM PWR-BB3P, aBngeTca MMHUS KUNSALWMX
KOpMyCHbIX peaktopos BWR.

Poccua He Bnageet Tem 6araxoM OCBOEHUS
TEXHONOMMK, KOTOPbIA HAKOMNIEeH pa3paboTynkamu
BWR. 06wWuit Hay4HO-TEXHUYECKMI NOTEHLIMAN MO-
3BO/SET yCrnewHo NPoMTU BECb HEOHXOAUMbIV NYTb
[N51 TAaKOrO OCBOEHWS, HO crieayeT Npu3HaThb, 4To
Mbl BCeraa B 3TOM ABUXeHWUM BydeM ocTaBaTbCs
B MO3MLMK AOrOHSAIOWMX, faXe NpU BblgeneHun
[IOCTaTO4HbIX PECYPCOB Ha CaMOCTOsATENbHOE OC-
BOEHME HOBOr0 HanpaB/ieHus. B 3TuX ycnoBusix He
npocmaTpmMBaeTCs HUKaKoW NepCneKTUBbLI NPUCYT-
CTBUS Ha MEXAYHAPOAHOM PbIHKE PEAKTOPHbIX TEX-
HOJIOTUI C pe3ynbTaTaMu 3TOro pa3BuTUs. KoHeuHo,
BCerga ocraeTcs BO3MOXHOCTb COTPYAHUYECTBA U
COBMECTHbIX pa3paboToK C 3apy6eXHbIMU NapTHe-
pamu, HO OHM ByayT ONPeAEnsITLCA B NEPBYIO O4e-
peib COBOKYMHOCTbIO KOMMEPYECKMX GaKTOPOB.

Haunyylume nokasatenu ToninBoUCnoNb30BaHNs
MOTYT 6bITb JOCTUIHYTLI B CK/]-peakTopax, paboTato-
LMX B BbICTPOM CNEKTPE HEMTPOHOB. B 3TOM Cryvae
[IBYXKOHTYpHasi CxemMa peaKtopa Nno3BosiuT UMeTb B
nepBoM KOHType napoBoi CK[-tennoHocutenb ¢
[OCTaTO4YHO HWU3KOM MNOTHOCTbIO ANS AOCTUMEHUS
6bICTPOro CNeKTPa HEMTPOHOB. Mcnonb3ys Npu 3Tom
KOHCTPYKLMIO TennoBblgensiowen c6opku (TBC) ¢
NIOTHOM PEeLIETKON TB30B, yaaeTcst 06ecrneymnTb B
AKTUBHOM 30HE CNEKTP HEMTPOHOB, BIM3KUM K CMEK-
TPy B peaktopax Tuna bH. MNosaBnseTcs BO3MOXHOCTb
peann3oBaTb PEXMM camoobecneyeHns TONIMBoM
B 3aMKHYTOM TOM/IMBHOM LMKNE, ucnonb3ys MOKC-
TOMNMBO B aKTMBHOM 30HE M OKCMA OTBA/IbHOMO ypaHa
B TOPLIEBbIX 1 BOKOBbIX G/IaHKETaX.

Mcnonb3oBaHWe B BOAOOXNAXKAaeMbIX PEaKTo-
pax 6bICTPOro CNeKTpa HENTPOHOB CTAaBMT HOBYIO
3ajayy — BblGOP ONTUMANbHOIO TEMIOHOCUTENS
ons 6puaepos. MpeacraBnsieTcs, YTO NMOUCK On-
TMMaNIbHOrO BapuaHTa BaXeH, HO M36bITOK «OMNTK-
MasbHbIX» peleHnt BpeAeH, €CNU OH NPUBA3aH K
KOHKPETHbLIM JOBOJIbHO KOPOTKUM CPOKaM.

MHorve rogpl o6cyaaetca 1 npopabaTtbiBa-
€TCS KOHLLeMNLMS NOBbILLEHUS NapamMeTPoB NIerko-
BOJHOrO TENJIOHOCUTENS 10 YPOBHSA CBEPXKPUTU-
4YeCcKoro AaBneHus. ns KopnycHbIX N1EFKOBOAHbIX
PEaKTOPOB 3TO MO3BOJIUT HE TONIbKO NOBbLICUTL TEP-
MOZMHaMUYECKYI0 IDDEKTUBHOCTb YCTAHOBKMU, HO U
MCMONb30BaTb BO3MOXHOCTH 60/1bLIOIO YMEHbLUEe-
HWUS M ONepPaTUBHOIO M3MEHEHUS MAIOTHOCTU BOAbI
NS CNEKTPanbHOro perynpoBaHus npowecca B
AKTMBHOW 30HE C ynyylleHNneM BOCNPOU3BOACTBA
AAEepHOro TonaMea.

OJfHaKo, Hay4HO-TEXHUYECKME U TEXHONOrnYe-
CKMe Npo6seMbl, KOTOPble MPeACTOUT PELNTb ANs
peanusauuu HanpasieHWUs CBEPXKPUTUYECKOIO
[aBneHus TenaoHocuTens, TpebylT MHOIo Bpe-
MEHW, MHTENNEKTYabHbIX U MaTepuabHbIX 3aTpar,
M Hanbonee pauUMoHanbHO UX pellaTb B TECHOM
Koonepauuu ¢ MexayHapoaHbiM COOBLLECTBOM,
B COBMECTHbIX MpoeKTax SCWR B fononHeHne K
oTe4yecTBEHHbIM pa3paboTkam. Tem 6onee, 4To
HarnpaB/ieHne TIErKOBOAHbIX PEAKTOPOB CO CBEPX-
KPUTUYECKMM OaB/EHNEM BKIIOYEHO B HABOP CU-
cteM [eHepaumn-4.




MepBas npob6nema, KOTOPY NPeacTouT pe-
WWTb NPU OCBOEHMW 3TOrO0 HanpaBleHWUS: He-
06X04MMOCTb AOCTAaTOYHO MOMHOrO MOHUMaHKUA
TEPMOrnapaBAnKKU TENIOHOCUTENS; BTOPAs XKe
npo6nema paccMaTpuBaeTCs KaK 60/ee CnoxHas
n Tpebyowasn 4o 15 net s ycnewHoro pee-
HUS: Npo6nemMa KOHCTPYKLMOHHbIX MaTtepruanos
aKTUBHOW 30HbI.

B pesynbrate MOXHO yTBEPXAaTb, 4TO nepe-
XO[, Ha CBEPXKPUTUYECKOE AaB/ieHNe — CaMoCTO-
ATeNbHOe NepcneKkTUBHOE HanpaBieHue, Tpebylo-
ee LeneHanpaBieHHbIX YCUIMI U OpraHM3aunm
coBeplueHHO HoBbiXx HUP 1 OKP, Bbixoasumx 3a
paMKK NPOCTOro MHHOBALMOHHOMO Noaxoaa, npes-
nonaratoLLero Ucnonab30BaHKe TOro, YTo yxe 6bi1o
pa3paboTtaHo Ha yposHe HUP 1 OKP. 3to HanpaBne-
HUE OTHOCUTCS, KOHEYHO, K JanbHEW NepcrneKTuBe,
yxoasawen 3a 2020-2025 rogpl.

B utore cdopmupoBanock ABa HanpasaeHUs
CynepBB3P ganbHeero passmuTns TEXHONOMMK
BO/JO-BOASIHbIX PEAKTOPOB:

— B paMKax OCBOEHHbIX NapameTpoB TEXHO-
JIOrMIn NepBOro M BTOPOro KOHTYPOB, KOTOpPOE
0603Ha4YeHO KaK HanpaBieH1e 3BOJIIOLMOHHOIO
passuTtHa (BBIP-C),

— rnepexop Ha CBEPXKPUTHUYECKUE NapameTpbl
BOAbl B paMKax HanpaBfeHUs! MHHOBALMOHHOIO
passuTua (BBIP-CKA).

B pamKax 3BOJIIOLMOHHOIO pa3BUTUS HEOO6-
XOAMMO JanbHeNlee COBEPLIEHCTBOBAHME KaK
PEeaKTOPHOM YCTaHOBKMU, TaK M TOMAUBA, BKIOYas
nepexoj K 3aMKHYTOMY TOMJIMBHOMY LKy MO Mepe
ero peanusauun. PazpaboTtka npoekta BBOP-C
[0/MmKHa 6biTb BbINO/IHEHA Ha 6a3e NpoeKTa BBIP-
TOW ¢ MakcuMasibHbIM YH4ETOM OMbITa, MONYy4eHHOro
oTpacneBbIMKU OpraHM3aumMamMu nNpu paspaboTke
nocneaHmx npoektoB A3C, OCHOBaHHbLIX Ha Tex-
Honorun BB3P (BB3P-TOU, HoBoBOpOHEKCKas
A3C-2, ASC «KygaHkynam», ASC «bywep» n A3C
«beneHe») ¢ ycnoBMEM BbINONHEHUS TEXHUKO-3KO-
HOMWYECKMX TPeBGOBAHMI K TUMNOBOMY MPOEKTY
3Hepro6aoka BBIP-C.

OcHOBHasa 3afjaya Npu cCo3JaHWU NPOEK-
Ta BB3P-C 3akno4aeTca B TOM, YTO OH [OJXKEH
6bITb HE TONBKO CaM Mo cebe MpUBEKATENEH U
KOHKypeHTocnocobeH Ha MUPOBOM pbiHKe ASC ¢
pa3/IM4yHbIMU XapaKTepUCcTUKaMu 1 TpeboBaHUAMM
3HEProcucTem, HoO U oTBeYaTb TPE6GOBAHUSAM CUCTE-
Mbl aTOMHOW 3HEPTrEeTUKM B NiaHe GOpMUPOBaHUS
ee oNnTUMasibHOW CTPYKTYpbI.

OCHOBHbI€E LieNn, CBA3aHHbIE C TOMIUBOWCMONb-
30BaHWeM B npoekTe BBIP-C, chopmynunpyem cne-
aylowmnm o6pa3om:

— 9KOHOMMUS MPUPOLHOrO ypaHa;

— pa3paboTKa rMOKKUX TOMUBHbIX LMKIOB,
BKJIlOYaloLmx paboTy Kak B OATL, Tak u B 3ATLL;

— NMPUMEHEHME 3arpy30K C PasnyHbIMU BU-
namu Tonnmea (UOX, REMIX, MOX 1 ¢ ux Kom6u-
HaUUaMK);

— obecneyeHne BO3MOMKHOCTM paboThbl CO
100% 3arpy3kon akTueHon 30H6l MOKC-Tonnnsom
1 NOBbIWEHHBLIM KO3IDOULIMEHTOM BOCNPOU3BO-
CTBa B 3aMKHYTOM TOM/IMBHOM LMKIE;

— o6ecneyeHne BO3MOXKHOCTU paboThl C ypa-
HOM-233 BMecCTO ypaHa-235;

— noBbllWeHNe 3PpHOEKTUBHOCTU UCMONb30BA-
HUS ypaHa-238.

OpUEHTUPOBOYHbIE MHAMKATUBHbIE 3Ha4e-
HUSA TPebOBaHUI K OCHOBHbIM XapaKTepuUCcTUKam
BB3P-C, npusBaHHbIM 3dpbeKTUBHO paboTaTb
B CMCTEME AaTOMHOM 3HEPreTUKU C 3aMKHYTbIM
AAEPHBbIM TOMAMBHBLIM LMK/IOM, NPeAcTaBnaioTcs
cnenyloumMMu:

— BO3MOXXHOCTb pa6G0Tbl B OTKPbITOM TOMIMBHOM
LIMKNEe C pacxogom MPUPOAHOro ypaHa He 6onee
130 T1/IB1(3) B rog (npu x=0.2% o0TBanbLHOro ypaHa);

— BO3MOXHOCTb pab0Tbl B 3aMKHYTOM TOMJIUB-
HOM UMKne ¢ 100% 3arpy3Kon aKTUBHOW 30HbI
MOKC Tonnusom ¢ KB ~ (0,70 — 0,80);

— yaenbHas 3arpy3Ka gensiieroca matepvana
He 6onee 5 1/I'B1(3);

— YMEHbLUEHWE BPEAHOrO MOI/OLLEHHUS B TEN0-
HOCUTENle aKTUBHOM 30HbI 3@ CYET OTKa3a OT UC-
Nnosib30BaHMsA GOPHON KUCNOTbI AS19 KOMMNEeHcauum
npoLiecca BbIropaHusa ToNanBa Npu OAHOBPEMEH-
HOM YMEHbLIEHUM 06beMa KUIKUX PAANOAKTUBHbIX
oTxogoB (MKPO);

— OTKa3 OT UCNOIb30BaHMS BbiropatoLLmx no-
rNOTUTENEN B aKTUBHOW 30HE;

— W30TOMHas KOPPEKTUPOBKA COCTaBa KOH-
CTPYKLMOHHbIX MaTepuanos (Zr) akTUBHOW 30HbI
151 CHUXKEHUS Mapa3nTHOro 3axBarta HEMTPOHOB;

— KO3POULMEHT UCNOSIb30BAHUSA YCTAHOBJIEH-
HOM MoOLHOCTH > 90%;

— KO3)DULMEHT rOTOBHOCTH > 99%);

— CPOK cny6bl ~ go 80 ner;

— MHAyCTpUanbHoe NPOM3BOACTBO Moynen
WUKn 610KOB;

— CPOK CTpouTenbCcTBa He 6onee 3,5 roaa;

- KN4 = (37-39)%;

— yMeHblleHne o6beMa 6accerHa BblAepPHKH
Npy1 COKpalLEeHUM BpeMeH Bblaep:km OAT 1 BHe-
[PEHWUM BHELLHEro TONNMBHOIO UMKNa (3-5) net;

— yaenbHble KanuTanbHble 3aTpaThbl He Bbllle
2500 $/KkBT(3) (B ueHax 2007 1.);

— yAenbHble AUCKOHTUPOBaHHbIE 3aTpaThbl NPo-
M3BOAUMOM 3/IEKTPO3HEPT MM 3@ BECb CPOK CYXKObI
He Bbilwe 4 LeHT/KBT vac.

B nocnefHve roabl KONNEKTMBOM OpraHu3aLui
HWL, «<KypyaToBCcKMi MHCTUTYT», OAO «OKB «[hapo-
npecc» 1 OAO «ATOM3HEPronpoeKT» Mo 3aJaHuto
KoHuepHa «PocaHeproatom» NpoBOAUIUCH NOUC-
KOBble UCCieoBaHuUs, HanpasfieHHble Ha MoAaep-
HU3auuto peaktopos BBIP nokonexus Il v I+ ang
paboTbl Ha NEPEXOHOM 3Tarne K 3aMKHYTOMY TO-
NAMBHOMY LIMK/TY U B 3aMKHYTOM TOTMJIMBHOM LIMKIIE.
OCHOBHbIM METOAOM peLleHNs NOCTaBEHHOM 3a-
faun 6bin BbIGPaH METOA PErYNIMPOBaHUS CieKTpa
HEWTPOHOB MPUMEPHO B NOIOBUHE 601€E CBEXMX
TBC aKkTtuBHOM 30HbLI BB3AP B npouecce ero paboTbl
C MCNONb30BaHMEM MOABUMKHbBIX BbITECHUTENEW.
[lvana3oH M3MeHeH sl BOJ0-ypaHOBOr0 OTHOLLIEHHUS
B TBC npu onyLeHHbIX 1 U3BNEYEHHbIX BbITECHU-
Tensx Mensietcs ot (1,40-1,60) go (1,95-2,15).

OCHOBHbIE MONOXMUTENbHbIE KAYECTBA TAKOro
3Hepro6sioKa B TOMIMBOUCNONb30BAHUU — CHU-

YEHHbIM pacxof ypaHOBOro Tonivea npu padéote
B OTKPbITOM TOMJMBHOM LMK/IE U BO3MOXHOCTb
pa6oThbl co 100% 3arpy3Kkon aktneHoM 30H6I MOKC-
TOMNMIMBOM C MNOBbILLEHHbIM KO3bDULIMEHTOM BOC-
NPOU3BOACTBA B 3aMKHYTOM TOMJIMBHOM LIMKIIE.
3amblkanue ATL B BBAP-C no3Bonsiet 3a 60 net
Cnyx6bl 06eCneYnTb IKOHOMUIO NMPUPOAHOIO ypaHa
no ~(45-50)% no cpaBHeHUIO ¢ paboTon BBIP-
TOW B OTKPbLITOM TOMAMBHOM LK€, MOCKONbKY
peakTopbl BBIP-C macwTtabHO A0MKHbI HavaTb
ncnonb3oBatb nocne 2025 roaa, Koraa 6onblias
4yacTb A06bLIBAEMOro ypaHa 6yaeT NpuHaanexaTtb K
TEeM KaTeropusiM 3anacos, ce6eCTOMMOCTb A00bIYK
KOTOPbIX cenyac oLleHnBaeTcs B AManasoHe 130-
260 gonnapoB 3a KUIorpaMm, a npu ucHepnaHum
3anacoB Ha CKJlajax pblIHOYHas LieHa 3Toro ypaHa
C Y4eTOM MHBECTUMLIMOHHOW COCTaBAsOWEN KaK
MWHUMYM YOBOWTCS, TO TaKOe CHUXKEHWe noTpe-
671eH1s NPUPOAHOrO ypaHa NPUBOLMUT K CHUXKEHUIO
pacxoaoB Ha ero NoKynky Ha 1 BT mowHoCTH 3a
60 net paboTbl Ha ypoBHe 1,2-2,4 Mnpg 40NNapoB.,
YTO MpPU NPAKTUYECKU HYNIEBOM CTaBKEe AUCKOHTH-
poBaHus (peanbHOM CTOMMOCTU AEHET) CPaBHUMO
C KanuTanbHbIMW 3aTpaTaMMu Ha CTPOMUTENbCTBO
3Hepro6noka A3C.

B KauyecTBe 6a30BOro BapuaHTa npeanaraercs
paccMOTPETb BapUaHT PEaKTOPHOW YCTaHOBKM Ha
ocHoBe npoeKta PY BB3P-TOU (1300 MBT) ¢ npu-
MEHEHWEM peaKTopa C yBeIMYEHHbIM pa3MepoM
Kopnyca (aHanor — Kopnyc BB3P-1500) u ¢ co-
XPaHEHWEM MOLLHOCTU 3HeprobnoKka (Nan=1300
MBT) ¢ MaKcMManbHbIM UCMNONb30BaHUEM MNPO-
EKTHbIX PeLleHnH n 060pya0BaHNSA NO 3HEPro6IoKy
BB3P-TOWU.

Mpn NPOEKTUPOBAHWW AKTUBHOM 30HbI Ha
nepBoOM 3Tane peleHo UCMonb30oBaTb TBIN pe-
bepPEHTHON KOHCTPYKLUK C HapyXKHbIM ANaMeTPOMm
060104KHM 9,1 MM.

JKcnayatauMoHHbIMK NpenmylectBamu PY
BB3P-C B cpaBHeHuuK ¢ BBAP-1000 (BB3P-1200)
ABNAIOTCA:

— CHMXKEHWeE yaenbHOro pacxoaa Tonavea (Npu
0AMHaKoBon MowHocTh A3C);

— OTKa3 OoT GOPHOro pPeryiMpoBaHns B Npo-
Liecce BbiropaHus npu paboTe Ha MOLWHOCTH, 3a
CYeT Yyero ymeHbluaetcs 06bem HKPO;

[na nOCTUKEHWA Ha3BaHHbIX Lienen Heobxoau-
MO NPOBECTU PSA AONONHUTENbHbIX UCCNEA0BAHUM
B 060CHOBaHUWe: NPon3BoACTBa HOBOMO TOMUBA,
M3MEHEeHWs NapaMeTpoB TEMNIOHOCUTENA U COBEP-
LUEHCTBOBAHWUS BOAHO-XMMMUYECKOr0 PeXXmMma, Co-
BepLUEHCTBOBaHUS 060pyA0BaHUS, peryupoBaHus
CMeKTpa HEMTPOHOB, peann3alMm BO3MOXHOCTU
paboTbl peakTopa B nepeMeHHOM rpaduKe Harpys-
KW, MICNONb30BaHUs 6/104HO-MOAYNbHOMO NPUHLMNA
C BO3MOXHOCTbIO 3aBOACKOI0 M3roTOBEHUS U
6bICTPOro BBOAA B IKCMJIyaTaLMIO U Mp.

Cnepnyet npopaboTaTtb AOMNONHUTENIbHOE CHMU-
eHne GpUHAHCOBLIX PUCKOB Mpu nepepaboTKe
OAT nytem Bo3BpaTa B ATLL TAKeNbIX HYKANLOB,
6bICTPOro 3aXOPOHEHMS PALMOAKTUBHbBIX MPOAYKTOB
[eNeHuns, He HaxoasLWnX NPUMEHEHNA B HAPOAHOM
XO35MCTBE.
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Systematic research of the fission energy application
perspectives and potential of nuclear fuel in the global energy
balance indicate that nuclear power of the future shall focus
on long-term goals, which will identify objectives for nuclear
technologies development.

Options for development of nuclear power in Russia
formulated in recent years indicate that the primary objective
for the coming decades is optimal structuring of the total
nuclear fuel cycle, which finally will position nuclear fuel in
the fuel-energy balance of the country.

Power units with WWER reactors that will be built in
Russia and abroad by 2030 will in 60 years exhaust basic
supplies of cheap (accostable) uranium in Russia in case
of operation in the one-through (open) fuel cycle. Therefore,
along with competitive growth, the strategic objective of
nuclear power of Russia in the first half of the XXI-st century
is closure of nuclear fuel cycle (NFC) with the maximum use
of raw materials potential of uranium-238 and thorium-232
on the basis of fast breeder reactors, as well as modernized
thermal neutron reactors. It is also important to solve the
problem of spent nuclear fuel (SNF) accumulation. In parallel
with closure of NFC it is necessary to improve efficiency of the
natural uranium application in the operating nuclear reactors.

Basic objectives for the innovative development of
fission reactors in the near future are — development of
efficient fast neutron breeder reactors and improvement of
the fuel use efficiency in the thermal neutron reactors. This
shall be achieved due to improvement of the core design and
closure of the fuel cycle in respect to plutonium, as well as
future transition to uranium-thorium fuel cycle.

To ensure reliability and stability of the whole nuclear
power system we believe it is important to form and maintain
its technological multi-compositional development (two-
component, at least). In the past period the two components
were: WWER and RBMK; in the reviewed perspective
minimum two technologies are being developed at the same
time: light water reactors (LWR) and fast neutron reactors
(FR). Multi-compositional development of nuclear power
allows good possibilities for maneuvering in the structure
of nuclear fuel cycle with different reactor fuel schemes,
which in the acceptable time period can compensate for
deviations of actual development from the planned scenario
(i.e. compensate for potential risks).

Along with the development of fast neutron breeder
reactors, that are very important for strategic expectations
of Russian nuclear power beyond 2020, this time period shall
be viewed as the period for introducing new generation of
thermal neutron reactors allowing new capabilities. These can
be vessel-type light water reactors (LWRs) bearing traditional
technologies and extensive experience. Moreover, development
of nuclear power till 2030 in respect to the increase of energy
generation and its sales revenue growth is associated with
further construction and advancement of WWER reactors.
Even in case of successful development and trial operation
of fast neutron reactors with liquid metal coolant they will not
significantly contribute to energy generation before 2030.

For the recent 50 years 70 power units of the WWER
type were built throughout the world. 55 WWER reactors
are currently in operation. More efforts, time and money
has been invested into the LWRs globally than in any other
reactor type. Valuable extensive operational experience has
been gained globally; we have proven technical, structural,
and technological solutions. There exist many proposals
and practical studies for further advancement of LWRs.

Itis possible to state that near-term perspective for the
development of nuclear power in Russia shall be based on
the WWER technologies. Therefore, it is necessary to form
the character of the new generation of LWRs, acceptable for
the next phase of nuclear power development.

The desire for developing image of the new generation
of WWER reactors is reflected in the term «Super-WWER». To
formulate unified approach to solving the problem Kurchatov
Institute together with its partners-WWER designers arranged
review of the task. Three basic targets were identified for
Super-WWER:

— More efficient use of uranium and plutonium;

— Decrease of investment risks;

— Increase of thermodynamic efficiency.
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The following vessel type reactors with water coolant
were reviewed in the framework of further advancement of
water-water power reactors.

— Cooling with subcritical water with the capability of
neutron spectrum regulation.

— Use of the technology of the vessel type reactor cooled
with boiling subcritical water.

— Use of supercritical pressure water in the once-through
one-circuit core.

— Use of supercritical pressure water in the two-circuit
reactor installation.

— Steam and water cooling in the subcritical reactor
pressure area with fast neutron spectrum.

— Steam cooling in the supercritical reactor pressure
area with fast neutron pressure.

Design of BWRs — vessel type reactors with boiling
water is the closest to the Russian vessel type light water
reactors. Operation experience of these reactors is no less
than of PWR-WWER reactors.

Russia does not possess the experience in mastering the
technology, which is gained by the BWR developers. Overall
scientific and technical potential allows us successfully work
the way up to such mastering; still it is necessary to admit
that in this case we will be trying to catch up even if sufficient
resources will be allocated for mastering this technology.
Under such conditions we do not see any perspective for
entering international market of reactor technologies.
There always exits a possibility for cooperation and co-
developments with foreign partners, but they will be in the first
place determined by the whole family of commercial factors.

The best indicators of the fuel use can be achieved in
the supercritical water-cooled reactors (SCWR) operating in
the fast neutron spectrum. In this case two-circuit reactor
allows having steam super critical coolant in the first circuit
with sufficiently low density, necessary for having fast neutron
spectrum. Fuel assembly with dense fuel rod lattice helps
obtaining neutron spectrum close to the spectrum of BN (fast
neutron sodium-cooled) reactors. There appears a possibility
for arranging a fuel self-sufficient regime with the closed fuel
cycle, MOX fuel in the core and dump uranium oxide in the
butt-end and side blankets.

Use of the fast neutron spectrum in the water-cooled
reactors sets a new task — selection of the optimal coolant
for breeders. We believe that search of the optimal option is
important, but superfluity of «optimal» solutions is destructive
if it is tied to specific short timescales.

Concept for improving light water coolant parameters
to the level of supercritical pressure has been discussed for
many years. For vessel type light water reactors this will allow
not only increasing thermodynamic efficiency of installation,
but also using possibilities of great reduction and operative
change of the water density for spectrum regulation of the
in-core processes with better breeding of nuclear fuel.

Still scientific, technical and technological problems
that shall be solved for having supercritical pressure coolant
require much time, intellectual and material expenses. We
believe it is expedient solving them in close cooperation
with the international community participating in joint SCWR
projects. Russian developments shall also be taken into
account. Light water reactors with supercritical pressure
are included into Generation-4 systems.

The first problem to be resolved is the necessity of full
understanding of the coolant thermohydraulics. The second
problem is related to the core structural materials; it is more
complex and requires 15 years for successful solution.

As a result we can state that transition to supercritical
pressure is an individual perspective trend requiring lots of
efforts, new R&D that are outside the framework of simple
innovative approach, which implies use of the results of
previous R&D. This is for a long-term perspective, which is
beyond 2020-2025.

As a result two new trends of Super-WWER for further
development of water-water technology appeared:

— in the framework of the mastered technologies of the
primary and secondary circuits, known as the evolutionary
development (WWER-S),

— transition to the water supercritical parameters in
the framework of innovative development (WWER-SCWR).

In the framework of evolutionary development it is
necessary to further advance of both the reactor installation
and the fuel, including transition to closed fuel cycle. WWER-S
design shall be completed on the basis of WWER-TOI design
with the maximum consideration of the experience gained by
industry organizations in the process of designing most recent
NPPs applying WWER technologies (WWER-TOI, Novovoronezh
NPP2, «Kudankulam» NPP, <Busher» NPP, «Belene» NPP) subject
to meeting technical and economic requirements to the typical
(standard) design of WWER-S power unit.

Most important for WWER-S design is that it shall not
only be attractive and competitive in the global market of
NPPs (with different characteristics and requirements of
power grids), but also meet the requirements of the nuclear
power in terms of formation of its optimal structure.

Main objectives related to the use of fuel in the WWER-S
design are formulated as follows:

— natural uranium economy;

— development of flexible fuel cycles, including operation
in the regimes with one-through (open) and closed fuel cycles;

Water-Water Power Reactors — the Basis for Development
of Nuclear Power in the Near-Term Perspective

— core loadings with different fuel types (UOX, REMIX,
MOX and combinations of them);

— ensuring operation with 100% core loading with MOX-
fuel and increased breeding factor in the closed fuel cycle;

— ensuring possibility of operation with uranium-233
instead of uranium-235;

— uranium-238 performance improvement.

These are guide indicative values of basic characteristics
of WWER-S reactors, intended to operate efficiently for
nuclear power with the closed nuclear fuel cycle:

— Possibility of operation in the open fuel cycle with the
natural uranium consumption not exceeding 130 t/GWt(el)
per year (dump uranium x=0.2%);

— Possibility of operation in the closed fuel cycle with
100% of the core loaded with MOX fuel with the breeding
factor of ~ (0.70 — 0.80);

— Specific loading of fissile material — not exceeding
5 t/GWt(el);

— Reduction of hazardous absorption in the coolant due
to non-use of boric acid to compensate for the fuel burnup
process with the parallel reduction of the liquid RAW amount;

- Rejection of the use of burnable absorbers in the core;

— Isotope correction of the core structural material (Zr)
composition to reduce parasitic neutron capture;

— Capacity (load) factor > 90%;

— Availability factor > 99%;

— Lifetime ~ up to 80 years;

— Industrial manufacture of modules or units;

— Construction period — not exceeding 3.5 years;

— Efficiency = (37 — 39)%;

— Decrease of the storage pool volume with the
simultaneous reduction of the SNF hold time, and introduction
of the external fuel cycle (3-5) years;

— Specific capital investment — not exceeding 2500
$/kWt(el) (at 2007 values);

— Specific discounted costs of the energy generated
for the whole lifetime — not exceeding 4 cents/kWt hour.

In recent years NRC «Kurchatov Institute» in cooperation
with EDO «Gidropress» and Atomenergoproject by order of
Concern Rosenergoatom was carrying out research aimed
at modernization of generation Ill and Ill+ WWER reactors.
These reactors will be operated in the period of transition
to the closed fuel cycle and in the closed fuel cycle. Method
for neutron spectrum regulation in approximately half of
the fresh fuel assemblies of the WWER reactor core in the
process of its operation with the use of nonfixed displacers
has been chosen as the key method for solving the task.
Range of changing of water-uranium ratio in fuel assemblies
with the inserted and withdrawn displacers is from (1.40-
1.60) to (1.95-2.15).

Most important advantages of such power units,
that are related to fuel use, are — reduced amount of the
uranium fuel use in the one-through (open) fuel cycle and
the possibility of operation with 100% of the core loaded
with MOX fuel with the increased breeding factor in the
closed fuel cycle. Closure of nuclear fuel cycle in WWER-S
allows saving natural uranium during 60 years of operation
up to ~(45-50) % in comparison with operation of WWER-
TOI in the open cycle. WWER-S reactors are planned to be
commissioned after 2025. Currently uranium mining costs
are estimated as 130-260 USD for kilogram. In case of
depletion of fuel supplies at fuel storage depots, market
price of this uranium with consideration of the investment
component will as a minimum double. Reduction of the
natural uranium consumption will lead to reduction of
expenses for its purchase per 1 GWt power over 60 years
of operation. It will be approximately 1.2 — 2.4 bin. USD.
With practically zero discounting rate (money actual value)
this is comparable with construction capital investments
of an NPP power unit.

Reactor installation on the basis of WWER-TOI (1300
MWst) design is proposed as the basic option. The reactor will
have a larger vessel (similar to the vessel of WWER-1500),
power level will be maintained (Nel=1300 MWt). For this
design itis planned to use to the maximum extent the design
concept and equipment of the power unit with WWER-TOLI.

The decision was made that at the first stage of the core
designing the reference design fuel rod with the cladding
external diameter of 9.1 mm will be used.

These are operational advantages of the WWER-S
reactor installation in comparison with WWER-1000 (WWER-
1200):

— decrease of specific fuel consumption (for the same
NPP power);

— no boron regulation in the process of burnup, when
operating on power, thus reducing the amount of liquid RAW;

To achieve the above objectives it is necessary to carry
out additional research in justification of: fabrication of
new fuel; coolant parameter changes and water chemistry
improvement; advancement of equipment; neutron spectrum
regulation; possibility of the reactor operation with variable
load conditions; use of the module block principle, allowing
plant manufacture and prompt commissioning, etc.

Itis also necessary to explore the possibility for reducing
financial risks when reprocessing SNF by reusing heavy
nuclides in the nuclear fuel cycle, prompt disposal of
radioactive fission products that can not be further used
in economics.
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Ba)XHbIM MHAMKATOPOM YCNELWHON aeaTenb-
HOCTM BY30B B COBPEMEHHbIX YCNIOBUSX, KaK 13-
BECTHO, IBNSETCHA UX MOJMIOKEHUE B PENTUHIaX.
B 2013 roay HI'TY um. PE. AneKceeBa Bollen B
nepBylO COTHIO B 6OJIbLUMHCTBE POCCUMCKUX M
B psie MeXAyHapoaHbIX penTUHroB. MexayHa-
poaHast uHdopmaumnoHHas rpynna «MHTepdaKke» n
pevTuHroBas Komnanus «Quacquarelli Symonds»
(QS), Nnpu3HaHHbIN Maep B 061aCTH OLLEHKK 06-
pa30BaHus, onybnKoBanu pesynsTaThl PEUTUHTA
By30B cTpaH CHI v psaaa ctpaH 6biBliero CCCP
(Mpubantuka, Ipyaus). Mo obLien oLeHKe paboTo-
natenen HI'TY 3aHsn o4eHb noYeTHoe 11-e mecTo.

A HefaBHO MUHKUCTEPCTBO 06pa3oBaHUs U
Hayku Poccum onybnvnkoBano nepBble pesynbrathl
B pamMKax NpoBOANMOro MOHUTOPUHIa AesTeNb-
HOCTU BY30B 3a 2013 rof. OKOHYaTEeNbHbIE UTOTU
MOHWUTOPUHra 3dPEKTUBHOCTM BY30B 6yayT Noa-
Be/EeHbl B MIOHE, HO YXKe CEerofiH MOXKHO CKa3aTb,
41O B HMKeropoackon o6nacti TonbKo Hukero-
POACKMIM rocyAapCTBEHHbIN TEXHUYECKUIA YHUBEP-
cuteT um. PE. AneKkceeBa BbINOMIHUA BCE CEMb
YCTaHOB/IEHHbIX NOKa3aTeNen MOHUTOPUHra.

Bce 310 — pesynbTaThl Npoweawero roga,
a KaKoBbl 0COGEHHOCTU roja Tekylero? Ceoun
BOMPOC Mbl agpecyem peKkTopy HUXeropoackoro
rocyAapCTBEHHOr0 TEXHUYECKOr0 YHUBEpcuTeTa
nmeHn P.E. AnekceeBa, npodeccopy, JOKTOpY
TEXHWYECKMX HayKk C.M. AmuTpueBy.

— [Ans HuKeropoacKoro rocyaapcTBEHHOro
TexHU4YecKoro ynusepcuteta 2014 rog ctan roqom
aKTUBHOIO MEXAyHapoLHOro COTpyAHUYecTBa. TaK,
caMble TeCHble OTHOLLIEHMS 3aBA3blBaloTCs ¢ Pe-
cnyénukon benapycb. B anpene B yHMBepcutete
no6biBana 60nbLwas ageneraums npeacraButenem
BeayLwux 6eopycCKMX BY30B: rOCyHUBeEpcUTETa
(BIY), HauMOHaNbLHOro TEXHUYECKOr0 YyHUBEPCUTE-
Ta (BHTY), yHuBepcuteTa MHHGOPMATUKK U pagmo-
3NEeKTPOHUKK (BI'YUP) n MexayHapoaHOro yHu-
Bepcuteta um. A.[l. Caxaposa. Co BcemMu By3amu
NoAMucaHbl cornalleHns B 061acTi NoaroToBKM
KagpoB, Npexae BCero — Ans aTOMHOM 3Hepretu-
K. O6Cyaanmncb He TONbKO BOMPOChHI MOArOTOBKM
MarucTpoB — Ha CerogHsaLHn feHb B HITY oKono
80 ctygeHTOoB BI'Y npownm Maructepckue Kypebl
o oTaenbHbIM agncumnnianHam; 10 ctyaeHToB BHTY
npownu B HuxHem Hosropoze npeaanniomHyio
NPaKTUKY ¥ NOArOTOBUAW MaTepuan Ans 3aluTbl
MarncTepcKon avccepTaLmm; NPoXoasaT nepenoa-
rOTOBKy npenojaBatenu — HO M Gblia NpuHATa
[IOPOXHas KapTa NoAroToBKK acnupaHtoB Ao 2020
roga. 3a ato Bpemsa B HI'TY no6biBatoT 60nee 100
CTYAEHTOB M acnupaHToB n3 benopyccuun. Ctout
OTMETUTB, 4TO Pecnybnunka benapycb o6patnnacs K
Ham Yepe3 MATATJ, B paMKax co3gaHHOM B itHBape
3TOro roga ceTu saepHoro obpasoBaHuns EBpA33C.

3tomy o6pa-
weHuto npegwe-
CTBOBan npuess B
HITY 3amectutens
focyaapcTBEHHOrO
ceKkpeTapsa — une-
Ha [locTosiHHOrO
KomuTeTa Coto3HO-
rorocygapcrea A.A.
Ky6pwuHa. Anekces
AneKkcaHApoBMU-
Ya WHTepecoBau
HalUW BO3MOXHOCTH
B YacTW MOAroToB-
Ku cnewuuanucToB
ana benopycckon
A3C, nocKonbKy B 2016 roay, Korga no naaHy
[O/MKeH 6blTb BBEAEH B KCMyaTaLuio NepBbin
610K, CTaHLMM YyXKe NOTPeByeTCst OKONO ThICAYMU
cneuunanuctos, B ToM Yucne 6onee 300 BbICOKO-
KBanM®ULMPOBAHHbIX MHXKEHEPOB-aTOMLLMKOB.
Mbl roToBbl 06Y4UTb HEOOXOAMMOE KOIMHECTBO
CTYAEHTOB, OCTAETCS TOMbKO PELLNTL BOMPOC O NPO-
XOXAEeHUW 6eN0opPyCCKUMU CTyAEHTaMM NPaKTUKK
Ha geuncTBylowmnx poccunckux A9C, NOCKONbKY
6e3 3T0ro NOAroToBKa aTOMLIMKOB HE MOXET
CYUTaTbCS MNONHOLIEHHOMN.

3Ha4YMMOCTb MPEeACTOALEro COTPYAHUYECTBA
nogyepkuBaetcs n npuesgom B HITY oduumn-
anbHOWM aenerawuuun npaBuTeNbCTBa Pecnybnmnku
Benapyco, coctoaswumcs 7 mas 2014 r. Bos-
rnaBnsn generaumio 3amecTuTeNlb MMHUCTpa 06-
pasoBaHus pecnybnuku B.B. AKxuKK. B coctaB
fenerauuun BXoAMAu TaKkxKe NpeacTaBuTen Mu-
HUCTEPCTB MPOMbILWIEHHOCTH, UHOCTPAHHbIX AeN.

Hapo ckaszatb, 4TO pelleHMem Y4eHoro co-
Beta HITY ot 30 anpens 2014 roga nepsomy
3aMecTUTEeN0 NPeMbep-MUHUCTPa Pecnyb6nnku
Benapycb Bnagumupy Mnbuyy Cemaluko 3a 60nb-
IOV BKAaA B pa3BuUTUE CBA3EN HUKETOPOACKO-
ro By3a C YHUBEPCUTETAMU U MPOMbILWAEHHbLIMK
npeanpuatuamu benopyccun 66110 NPUCBOEHO
3BaHue [MoyeTHoro goktopa HITY. Bo Bpewms
BM3UTa 6eN10pyCCKON Aeneraumm 1 coctosnach
TOPeCTBEeHHasn npoLeaypa nepefayv gunioma u
MaHTuu MNMoyveTHoro fgoktopa ans B.N. Cemawko.

Ho B nepByto o4epeab rocten MHTepecoBana
Hay4yHO-nabopaTopHas y4ebHasa 6a3a ania noa-
rOTOBKM CNeunanmcToB B S4€PHON SHEpPreTUKe.
He 6yneT npeyBennyeHUeM cKasaTb, 4TO yBU-
[EeHHbIM B TEXHUYECKOM YHUBEPCUTETE YJiEHbI
fenerauuu 6biiM MOPaXeHbl, YTO, KOHEYHO Xe,
He npocTas ciay4yanHocTb. CerogHs yuebHasn 6asa
HITY pacnonaraet AByMS YHUKaNbHbIMU — €NH-
CTBEHHbIMU B MUpPE — CTEHAAMM ANS MOATOTOBKM
du3nKoB-agepwnKkoB. O6a cTteHaa cobpaHbl B
CTeHax yHuBepcuTeTa M NO3BONSAIOT NPOBOAUTL
obyyeHne CTyAEeHTOB B YC/I0BUSX, MaKCMMallb-
HO NPUBAUKEHHBIX K MPaKTUYeCKon paboTe Ha
aTOMHOW CTaHLMMN.

OaunH y4ebHbIN cTeHA NpeacTaBnsieT cobowm
LUMPKYNALMOHHBIM KOHTYP C TEMNNOHOCUTENEM
«CBMHEL-BUCMYT», Pab0TaloOWMM NPK WTaTHbIX Na-
pameTpax S4epHbIX IHEPTreTUYECKUX YCTAaHOBOK.
OH npegHa3HayvyeH Ans uccnefoBaHUs MHOMUX
BOMPOCOB, B HACTHOCTH, B paMKax peanunsauunu
npoekta «[popbiB» Mbl 3aHWUMaEMCs UCCNeao-
BaHMEM IMaBHbIX LMPKYISLMOHHbIX HAacoCoB
(FHLL) ans 6bICTPbIX PeaKToOpOB, OX/1arKAaeMblX
CBMHLIOM U CBMHLUOM-BUCMYTOM. Hacoc — 3To
KOHKpEeTHas onblTHO-KOHCTPYKTOPCKas paspa-
60TKa; co3aaHHbIM B macwTtabe 1:4 MHLU nmeet
pacxoa TennoHocutens 20.000 TOHH B Yac —

C.M. Amutpues
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rpomMagHasi ycTaHOBKa, B KOTOPOW BpallaeTcs
OrpoMHasi Macca *1aKoro ceuHua!

BTopoWn yHUKanbHbIK CTEHA — 3TO MoAesb
€PHOV 3HEPreTM4YeCcKON YCTaHOBKM MOLLHOCTbIO
1,5 MBT, Ha KOTOPOW CaMbiMW COBPEMEHHbIMM
MeTogamu 6yayT UccneaoBaTbCs CMELIEHUS
HEW30TEPMUYECKMNX MOTOKOB, CYLECTBEHHO
BAMSIOLLME Ha pecypc AAepHO-3HEePreTMYeCcKmx
YCTaHOBOK. ATOT CTEH/] CEMNYac HaxoamTcs B Npo-
Llecce CTpoOWTENbLCTBA, BCe 060pyaOBaHKE yKe
3aKynieHo. KctaTtu, NOCKONbKY Ha 3TOM CTeHae
6yayT oTpabaTbiBaTbCs 3aa4u, CBA3aHHbIE B TOM
4yucne 1 ¢ NeOKONIbHbIMW YCTAHOBKaMM, MaKeT
peakTopa 6yaeT KayaTbCs, Kak B peanbHbIX MOp-
CKMX ycnoBusx. Kpome Toro, Ha 3TOM e cTeHe
6yayT OCyLECTBASATLCS PaboThl, HANPaBAEHHbIE
Ha BEpPUDMKALMIO OTEHECTBEHHbIX TPEXMEPHbIX
pacyeTHbIX KOJIOB, YTO CTAHOBUTCSA CBEPXAKTyaslb-
HbIM C YH4ETOM C/IOXKMBLIENCS B MUPE NOAUTHYE-
CKOM cutyauuun. Mbl MNoAOTBOPHO paboTaem B
3TOM HanpaBneHun ¢ Poccnnckum deaepanbHbim
aaepHbIM LeHTpoM 1 OKBM.

CTeHbl, 0 KOTOPbIX S paccKkasas, — 3T0 Halla
ropfl0CTb CEroAHs, HO He 6yaeM 3abbiBaTb, 4TO B
HITY naBHO AENCTBYET yHUKabHas nosHas Konus
A4ePHO-3HEPreTUYECKON YCTaHOBKM MOLLHOCTbIO B
nonmeraeatTa, paboTatollas Npu WTaTHbIX Napa-
MeTpax, B KOTOPOM BCe NPOLIECChl MPOUCXOAsT B
peanbHOM BpeMeHU. TO He MOAEeNb «CTaKaH-Nanoy-
Ka-BepeBo4Kar, Ha KOTOpbIX U3y4anu Gpusnyeckme
CBOWCTBa peaKTopa CTyAEeHTbI Hallero NokoneHus!

Pa6oTatoT Ha 3TUX CTeHAaxX Haluv npenoaaBare-
N, HALLIK acnMpaHTbl U CTYAEHTbI, KOTOPbIE Nosyya-
IOT MPAKTUYECKME HaBbIKM 3KCMyaTauum SAepHOro
peaKTopa NpsiMo Ha CTyAEHYECKOM CKaMbe.

[Mo6biBana 6enopycckas generaums U Ha
Halen 6a3oBow Kapeape B HNA3MMe, no3HaKo-
Munacb ¢ BO3MOXHOCTAMM B 0651aCcTh MynbTU-D
NPOEKTUpOoBaHus. 3Ta Kadbeapa NPoBOAMT Nepe-
NoAroTOBKY KaK POCCUMCKMX, TaK M UHOCTPaHHbIX,
B 4aCTHOCTHU, HEMELLKMX, CMeLManncToB.

CnoBoMm, Ha npeacTaBuTenen oduManbHON
6enopyccKon aeneraummn Hawu BO3MOXKHOCTHU
npoun3Benu Ao/MKHoe BnevatieHve. Mtorom ctana
NOJSIHOCTLIO BbICTPOEHHAS LIENOYKa akagemMuye-
CKMX 06MeHoB Mexay HI'TY n 4yeTbipbMs OCHOB-
HbIMK By3amu Pecny6nuku benapychb.

KcTtatu, Mbl Beib HE NPOCTO 06Y4aeM CTyAEH-
TOB B YHUBEPCUTETE, HO N OKa3blBAaeM CeEpPbE3-
HYIO METOAMYECKYIO MOAAEPKKY CneunanmcTam.
HenaBHO, Hanpumep, Bbillen U3 nevaTv HOBbIM
y4e6HMK «OcHOBHOE o6opyaoBaHme AQC», KoTo-
pbI CEroaHs yxKe napaetcs B benopyccmm u roto-
BUTCS K M3[1aHu1I0 B KnTae, c KOTOPbIM Y Hac yxKe
TPaAULMOHHO OCYLLLECTBNSIOTCS TECHbLIE KOHTAKTHI
B 06/1aCTU NOATOTOBKU UHKEHEPOB-A4EPLLNKOB.

OcyulectBnatoTcs paboyne KOHTaKTbl ¢ npa-
BUTENbLCTBOM M By3amu Pecnybnukun baHrnagew;
HalK cneunanucTbl yxe ABaxabl NnobbiBaiun B
pabo4nx KOMaHAMPOBKAX B 3TOW CTpaHe, YnTanu
TaM NeKunu.

NoanncaH memopaHayM O COTpyAHWYECTBE
C BbETHAMCKMUM YHUBEPCUTETOM.

CnoBoM, BbICOKMI yPOBEHb NOATOTOBKM CreLy-
anvCTOB /151 aTOMHOM aHepreTuku B HITY um. PE.
AneKceeBa CTaHOBUTCA 06LLENPU3HAHHBIM GaKTOM.

— Cepreit MuxamnnoBu4, ¢ 3TUM HEBO3-
MOXKHO He corfiacurbcs, HO Bce e HITY ro-
TOBUT rPAMOTHbIX CMEeLUaIMCTOB He TOJIbKO
B 06J1aCcTU aTOMHOW 3HepreTuku. HaunHaeTcs
o4YepeAHOM OTBETCTBEHHbIN AN KaXXAOro By3a
Ce30H — NnpueMHasn nopa. Yem oHa o3Hame-
HyeTcsl B 3TOM roay?
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Busut opuumanbHon generauum Pecny6nuku benapycb B HmxxHuin Hosropop

— Ham exxerogHo yctaHaBMBaKOT KOHTPO/b-
Hble LMbpbl NO LeneBoMy NPUeMy NepBOKYPCHU-
KOB, U B 3TOM rogy oHv coctaBnsioT 420 yenoBek
ona npeanpuatnin OMNK, BKAoYaa npeanpuaTmns
Pocatoma. 3710 6yaeT cambli 60/1bLLIOV LIeneBOn
npuem B Poccun. ins cpaBHeHus, B 2013 rogy
6bin10 Bcero 250 «ueneBuKoB». MNpu aTom 6e3-
YCIOBHO XOPOLLO, YTO BYy3aM Aann BO3MOXKHOCTb
NnogHUMaTb CPefHUMA NpPoxoaHon 6ann, Yto no-
3BOJIMT MOBbICUTb M 0OLLMI YPOBEHb NMOATOTOBKM
nocTynaloLwmX.

Mbl fonro 60ponuck 3a To, YTO6bl HaM yBeNu-
YUNIU KOIMYECTBO BIOKETHBIX MECT B MarucTpaTty-
pe, ¥ B 3TOM oAy Takue NO3UTUBHbIE UBMEHEHUS
NMPOU30LLN: KOIMYECTBO MarucTpoB YBENYUTCS
no4Tu BABOe, Ao 550 yenoBek.

O4eHb NO3UTUBHOE U3MEHEHWE — U3aaHKe
60nee 30 pa3nnyHbIX y4e6HbIX MOCOBUN, NpPo-
duHaHcupoBaHHoe OAO «HNAII».

Y Hac pe3Ko nosbicunack B nocnegHue roapl
aKagemunyecKkasi MO6MNbHOCTb. ECiv B HegaBHeEM
NPOLLIOM MHOFOPOAHMWE CTyAEHTbI cocTaBnanm 10
NPOLEHTOB OT 06LLero Yncna oby4alowmxcesl, To
cenyac ux ctaHosutest 50, a To 1 60 NPOLEHTOB.
YuuTbiBas 3TM USMEHEHUS, Mbl canu ABa HOBbIX
obwexntus: 10— 1 15-ataxHble Kopnyca, 060-
py~OBaHHbIE N0 COBPEMEHHbBIM CTaHAapTaMm, YeM
yAOBNETBOPUAM NOTPEOHOCTU YHUBEPCUTETA B XMU-
Nbe ANl CTYAEHTOB M aCrMpPaHTOB.

Cewyac B M1MKpopa#noHe «BepxHue [eyepsbl»,
rAe PacrionoXeHbl 3T HOBbIE XWJble Kopryca,
BEeAEM CTPOMUTENBCTBO TPEX HOBbIX y4e6HO-Nnabo-
PaTOPHbIX KOPMYCOB, KOTOPbIE NOOYepeaHo ByayT
chaHbl 8o KoHua 2015 roga. Ketatu, COBMeECTHO
¢ OKBM npopabatbiBaeTcs BONPOC 0 CO34aHUN B
O[IHOM W3 KOPMNYCOB YHWUKaIbHOW YCTaHOBKM, pabo-
TaloLLen Ha *KMAKOM HaTpuK. ITO — NepcrneKTvBa.

YTo KacaeTtca npuema abUTYpUEHTOB, ce-
rofHs, KOHEYHO, HW OAMH BY3 HE MOXET NPOCTO
KAaTb, KOraa e npuayT abuTypueHTbl M nogaayT
3aqB/eHus Ha nocTynnexune. He »xaem n mbl. HI'TY
NpPOBOAWT 60/bLLYI0 MPODOPHUEHTALMOHHYIO pa-
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60Ty CO LWKOJIbHUKaMW, MPUYEM, HE C BbIMYCKHU-
KaMu, a Ha4nHasa ¢ NAToro Knacca. B yactHocTy,
CO3/anv CeKLMI0 POBOTOTEXHUKM, KOTOpas Nosb-
30Banacb TaKMM YCNEXOM, YTO Tenepb NOAOBGHbIX
CeKLu paboTaeT ye HECKONbKO, U Hafo BUAETD,
C KaK1M yA0BONbCTBMEM MajieHbKWe GU3NKM 3a-
HUMaIOTCH CO34aHMEM BCEBO3MOXHbIX POOOTOB.

Pe6aT nocTaplue npurnawaem Ha 3KCKYpCum
B Hawwu nabopaTtopuu. JaeM UM BO3MOMKHOCTb
no3aHMMaTbCs Ha CTeHAaXx, BbINOAHUTL Nabopa-
TOpPHble paboTbl, NPUHATb y4acTUe B NPOBEAEHUM
3IKCMEPUMEHTOB.

MHTepec WKObHUKOB O4EeHb BbICOK, HO CU-
TyaLusl OCNIOXHAETCH TEM, YTO C KaXKAbIM roaoM
BCE MeHblle M MeHblle BbINMyCKHWKOB cAatoT
Er3 no ¢usuke. MpuynHa npocta, U He nMeeT
HWYero o6uero HM ¢ obLierocyaapcTBEHHbIMU
MHTEpecamu B NOArOTOBKE TEXHUYECKUX CNELM-
anucToB, HW C MHTepecamu By30B. LLIKoNbHbIE
npenoaaBaTenu fenatoT BCe BO3MOXHOE, YTOObI
y6eanTb BbINYCKHUKOB He BbiGUpaTb GU3nKy npm
cfjaye rocakzameHa. CuTyaumio O4eHb Nerko ns-
MEHWTb, €C/IM Ha roCyAapPCTBEHHOM YPOBHE OTMe-
HWUTb CpeaHWi 6ann, MoNyYEHHbIN BbINYCKHUKaMu
Ha ElJ, B KayecTBe KpuTtepusa apdEeKTUBHOCTH
paboThbl WKOJbI. [TOKa e 3TOT KpUTEPUK cylle-
CTBYeT, nNpenojaBaTeNnv BCEMU CuaMu cTapa-
0TCS YBEMYUTb YUCNO BbINMYCKHUKOB, CAAIOLLMX
3K3aMeHbl MO MEHeE CNOXHbIM F'YMaHUTapHbIM
npeameTam, rapaHTupylowmMm 6onee BbICOKUM
cpeaHun 6ann Ha EM3.

Mbl TPOBOAMM TaK Ha3blBaEMYIO LLIKONbHYIO
CMEHY B CBOEM CMOPTUBHO-0340POBUTENTBHOM
narepe <KgaHosell», Nnpurnalias B UioHe pedaT
Ha CNOPTUBHbIE MEPOMNPUATUS, NEPEMENKAIOLLM-
€Csl BCEBO3MOXHbIMU UHTEPECHBIMU NEKLMSAMU,
KOTOpble YATAIOT HalM npenogaBaTtenu. B atom
rofly Mbl nnaHvpyem cobpatb npeactaButenem
BCEX «a@aTOMHbIX KnaccoB» Poccun, co3aaHHbIX
npu coaenctaum MK «Pocatom», n npoBecTn ang
HWX O4EHb MHTEPECHYI0 CMEHY. Mbl MOXKEM OAHO-
BPEMEHHO MpuHATb B narepe Ao 400 yenosex.

— Huxkeropopackum nonurex TpaguLMOHHO
CNaBUTCH He TOJIbKO XOpoLMM 6a30BbIM 06-
pa3oBaHUeM, HO U 04eHb UHTEHCUBHOW BHe-
Y4€GHOM }U3HbIO CTYyAEHTOB. He TaKk MHoro
ceilyac By30B, NrOTOBbIX TPATUTb HEMasble
cpeAcTBa Ha BCEeBO3MOXHble KOHKYPChlI,
6anbl, CNOPTUBHbIE MEPONPUATHUSA...

— B 3TOM OTHOLWIEHMM Mbl paccy>aaem npo-
CTO: YTOGbI MOArOTOBWUTbL XOPOLIEro MHXKEHepa,
COBEPLIEHHO HEAOCTATOYHO HaY4YUTb €ro GU3nKe
n maTematuke. lNocne By3a Hall BbIMYCKHUK Npw-
[eT B 60/1bLLION KOMIEKTUB, M NPOCTO HEOBXOANMO,
4yTOGbl OH ymMen paboTaTb B 3TOM KOJIJIEKTUBE,
MOT OpraHvM30BaTb COTPYAHMKOB Ha BbINONHEHWE
noctaBfieHHOM 3aaa4n. Mo3aTomy Mbl B 06513aTeNb-
HOM MOPSIAKE AaeM ONpeaeneHHbl Habop ynpas-
NEHYECKUX 3HAaHMM U HaBbIKOB CBOUM CTyAeHTaM.
He cnyyaiHo B HI'TY NnpoBOAWUTCSH MHOMO Hay4YHbIX
KOHKYPCOB, NpeanonaratLLmx 4OCTUKEHME onpe-
[leNeHHoro peaynbraTta cneunanbHO CoO34aHHbIM
[N y4acTus B KOHKYpPCE KONNEKTMBOM. Tak, Halle
CTyAEeHYECKME KOHCTPYKTOPCKOe 61opo «Popmy-
na «CTygeHT», cocTosilee U3 CTyAeHTOB pasHbIX
daKynbTETOB, HE pa3 3aBOEBLIBAJIO NPU30BbLIE
MecCTa 1 Harpagpl.

Kpome Toro, 60/1bLlI0e 3Ha4YeHME Mbl TPUAaEM
NaTPUOTUYECKOMY BOCMUTAHUIO: BEAb HEBO3MOM-
HO cebe NpeacTaBuTb, YTOObI MHXKEHEP, paboTa-
loLLMI B chepe 060pOHHO-NMPOMbILLINEHHOIO KOM-
nfieKkca, pasBuBaloLWnin UK CO34at0LNIA HOBYIO
cUcTeMy 060POHbLI, IA4EPHOE M TepMOosiAEpPHOE
Opy¥ue, He Bbli HacCTOSAWMUM NaTPMOTOM CBOEN
CTpaHbl.

MonnTexoBCKMe TpaauLIMK B 3TOM OTHOLLIEHWM
Bceraa 6blv 04eHb CUbHbI, U 3TU TPAAULUKU Mbl
Bceraa 6yaem noaaeprKmMBaTh.

— A BalLM CTyA€HTbI Bcerga 6yayT NOMHUTb
AEeBU3 BCEX NOKOJIEHUA NOMIUTEXHUKOB «[lo-
nuTex — nydwe Bcex!» Yaauum nonutexy u no-
60JblLEe XOPOLUUX aGUTYPUEHTOB B 3TOM rogy!

Fanuna OPbBEBA




«Nizhny Novgorod Polytechnic is the Best»

Now a position in ratings is an important indi-
cator of universities performance. In 2013, Nizhny
Novgorod State Technical University named after
R.Alexeev joined Russia’s top hundred universities
and entered some international ratings. Interfax
information group and Quacquarelli Symonds (QS)
rating company, a recognized leader in assessment
of education, published a rating of universities of
CIS and some former Soviet republics (Baltic states,
Georgia) where NNSTU rates 11th.

Just recently, the RF Ministry of Education and
Science announced the results of the monitoring
conducted in 2013. The final results of the perfor-
mance monitoring will be drawn in June, but even now
it is obvious that among universities of the Nizhny
Novgorod region NNSTU is the only one that met all
seven monitoring requirements.

Such are the results of the previous year. What
is being done now? The question is addressed to
Sergei Dmitriev, Rector of Nizhny Novgorod State
Technical University.

— For NNSTU 2014 is the year of intensive in-
ternational cooperation. Close relations are being
established with the Republic of Belarus. In April the
University was visited by representatives of top Bela-
rus universities: State University, National Technical
University, University of Informatics and Electronic
Engineering and Sakharov International University.
Agreements on personnel training, mainly for the
nuclear sector, were signed with all the universities.
So far about 80 students of Belarus State University
have listened to courses within master programs in
NNSTU; 10 master students of Belarus National Tech-
nical University had their pre-graduation internship
and collected material for their master dissertations;
professors undergo retraining in NNSTU. But not only
issues of training master students were discussed —
aroad map of training postgraduate students for the
period till 2020 was adopted. NNSTU plans to receive
over 100 undergraduate and postgraduate students
from Belarus. It is noteworthy that the Republic of
Belarus addressed NNSTU via IAEA that launched a
network program of nuclear engineering education
in EurAskC in January 2014.

The contact had been preceded by a visit of Alek-
sei Kubrin, Deputy State Secretary, a member of the
Permanent Committee of the Union State. Mr.Kubrin
was interested in whether the University is able to
train specialists for Belarusskaya NPP. After commis-
sioning of the 1st power-generating unitin 2016 the
plant will need to employ about 1,000 specialists
including 300 highly qualified atomic specialists. We
are ready to train the required number of students.
The only problem to be solved is how to organize
internships of Belarus students at Russian nuclear
plants; without such internships training of atomic
specialists cannot be complete.

The importance of the cooperation is manifested
by the visit of an official delegation of the republican
government on May 7, 2014. The delegation was
headed by Victor Yalzhik, Deputy Minister of Educa-
tion, and included representatives of the Ministries
of Industry, Foreign Ministry.

By the decision of NNSTU Academic Council
of April 30, 2014 Vladimir Semashko, First Depu-
ty Prime-Minister of the Republic of Belarus, was
awarded the title of Honorary Doctor of NNSTU for his
great contribution to the development of ties between
NNSTU and Belarus universities and businesses.
A special ceremony was held during the official visit.

The guests got mostly interested in the Univer-
sity’s laboratory facilities used for training atomic
specialists. It is no exaggeration to say that the del-
egation members were astounded by what they saw,
and itis not for nothing. The University has two unique
stands, the only in the world, for training nuclear ex-
perts. Both the stands have been assembled by the

University specialists and can simulate real conditions
of a nuclear power plant operation.

The first stand simulates a main circulation cir-
cuit with dead-bismuth» coolant that operates at
the routine modes of power units. It is designed for
conducting many investigations. In particular, within
the «Proryw» (Breakthrough) project we investigate
the operation of the primary circuit pumps of fast
neutron reactors with lead and lead-bismuth cool-
ants. The pump is a development work at a scale 1:4
with the coolant flow of 20.000 ton/hour; this is a
huge unit in which a tremendous amount of liquid
lead is circulating!

The second stand simulates a nuclear power
plant of 1.5 MW. It will be used to investigate noni-
sothermal flow displacements that affect the power
plant’s operation time. The stand is being built, and
all necessary equipment has been already purchased.
Since the stand will be also used to solve problems
of the icebreaker nuclear reactors, it will rock to imi-
tate sea rocking. Besides, the stand will be useful
in verifying Russia-developed 3D calculation codes;
given the current political situation, the task is topical.
The work is being performed in cooperation with the
Russian Federal Nuclear Center and OKBM.

We are proud of these stands, but we should not
forget that NNSTU has a model of a nuclear reactor
of 0.5 MW operating at routine modes real-time.
Itis not that «glass-stick-string» model that was used
to explain the principle of the reactor operation to
students of my generation.

Working on the stands, our professors, post-
graduates and students acquire skills of operating
a nuclear reactor.

The delegation from Belarus visited our NIAEP-
based chair where it was familiarized with possibilities
offered by multi-D design. The chair is engaged in
retraining of Russian and foreign specialists, includ-
ing German ones.

Upon the whole, the members of the delegation
were duly impressed. The visit resulted in a coordi-
nated chain of academic exchange of NNSTU and
the four major universities of Belarus.

Incidentally, we do not just train students, we
also provide substantial methodological support to
specialists. For example, just recently we have pub-
lished a new manual «<NPP Primary Equipment» that
is also published in Belarus and will be published in
China. We have close contacts with China in the field
of training atomic specialists.

We have established contacts with the govern-
ment and universities of the Republic of Bangladesh:
our specialists have made two visits to the country
and read lectures there.

A memorandum of cooperation has been signed
with a Vietnamese university.

Thus, it is an admitted fact that NNSTU trains
nuclear engineering specialists of high quality.

-Indeed, it is a fact which has obtained general
recognition. But NNSTU trains specialists not only
for the nuclear sector. Now a season important for
each university begins: school-leavers are going
to submit their applications. What are the most
important features of the campaign this year?

— Annually, we are given target figures of fresh-
men to be admitted; this year it is 420 students to
be trained for enterprises of the military and indus-
trial complex, including Rosatom companies. It will
be the largest target-oriented admission in Russia.
To compare, in 2013 we had only 250 such students.
Definitely, it is very good that universities now can
raise the «pass» grade; it will ensure that applicants
are better prepared to study at a university.

We have asked for a long time to increase the
number of state-funded places for master students,
and this year the number almost doubled to 550
students.

EDUCATION

Publication of over 30 textbooks financed by
NIAEP JSC is a very positive event.

Academic mobility has been notably increased in
recent years. Not long ago students from other cities
accounted for 10 percent, but now they make 50-60
percent. To meet the accommodation requirements,
we have commissioned two brand-new student resi-
dences, and thus satisfied the needs of students and
postgraduates in housing.

Now we build three university buildings in the
neighborhood of the two new dorms. They will be
commissioned by the end of 2015. We also plan
to build there a unique unit with a liquid sodium
coolant system.

Coming back to the issue of the university admis-
sion campaign, | should say that today no university
can afford just to wait for applicants to submit their
applications. We cannot either. We provide occupa-
tional guidance at schools, starting in the fifth form.
For example, we have organized a robotics society
that was so popular that we had to organize several
similar teams, and it is nice to see that young physi-
cists are engaged in designing various robots with
the greatest pleasure.

We invite senior school students to tour our
laboratories where they can work on stands, make
laboratory works and take part in experiments.

Senior school students are very interested in our
majors but the situation is very complicated because
each year a smaller number of school-leavers take a
Uniform State Exam on physics. The reason is very
simple, and it has nothing to do either with the in-
terests of the country in training engineers or with
interests of universities. Schoolteachers do everything
possible to convince school-leavers not to take the
physics exam. The situation can be changed if the
total average grade is not considered as a criterion
of a school’s performance. Now teachers try to in-
crease the number of children who take exams on
humanities that are less difficult and can guarantee
a higher average grade.

In June we invite schoolchildren to our «Zhdan-
ovets» recreation camp where they can take part in
sports events and listen to interesting lectures of our
professors. This year we plan to invite students of
all «nuclear classes» created under the auspices of
Rosatom. We can receive up to 400 schoolchildren
at the same time.

- Nizhny Novgorod Polytechnic is famous for
its quality education and very intensive and var-
ied extra-curricular student life. Scarce are the
universities that are ready to invest in various
competitions, balls, sport events, etc.

— We think simple: to train a good engineer, it is
not enough to teach him physics and mathematics.
A graduate joins a team of specialists, and skills to
work in a team and to organize co-workers for achiev-
ing an objective are most essential. That is why we
provide students with managerial knowledge and
skills. Itis not incidental that we hold many scientific
contests during which students try to achieve a goal
working in a specially organized team. E.g., <Formula
Student» design office consisting of students of vari-
ous schools has won many prizes and awards.

A lot of attention is paid to promotion of patriot-
ism. It is hard to imagine that an engineer engaged
in developing defense systems, nuclear and ther-
monuclear weapons in the military and industrial
complex could not be a true patriot of his country.

Nizhny Novgorod Polytechnic has long-running
traditions, and we will hold up them.

- While your students will always remember
the motto of all generations of Polytechnic stu-
dents: «Polytechnic is the best!» We wish the univer-
sity a lot of success and good applicants this year.

Galina YURIEVA
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AnekcaHpp AnexcaHppoBu4y XombGakx,

MeHejXep NpoeKTa HanpaB/JieHUA <ATOMHasA 3HepreTuKa»
AenapramMeHTa «JHepreTMKa v CyAoCTPpOeHHe» KOMNaHuu
000 «FEA MawmMmMnaKc», acnMpaHT Kadeapbl NPOMbILICHHONH
noructuku MITY um. baymana (r. Mocksa)

Masen BnagumupoBu4 iMuTpues,

AMPEKTOp AenapTamMeHTa «JHepreTuKa u CyaocTpoeHue»

[ocyaapcTBeHHON Koprnopauuen «Pocatom» B paMKax cTpaTterum rno-
6anbHOM 3KcnaHcuu HadnHas ¢ 2012 r. peanusyeTcd MaclwtabHas npo-
rpamMma rno6anusaumm, npu3BaHHas paclunpuTb NpUcyTcTBUe PocaTtoMa Ha
MEXAYHapOoHbIX pbiHKax [1, 2]. Peann3auusa faHHOM NporpamMmmbl N03Bonuna
Mo COCTOSHUIO Ha Hayano 2014 r. JOCTUYb BNeYaTNSaoWmnX pesynsraToB
(puc. 1), [3]:

e PocaTtom siBnfieTcq oAHWMM M3 MUPOBbIX NMAEPOB MO KOIUYECTBY
3HEpPro6I0KOB, COOpYKaeMbix 3a py6exom (18% MMPOBOro pbiHKa yciayr
no ctpoutenbctey A3C);

e B MopTdese rocyaapcTBEHHOM Kopriopauun 22 aHeprobnoka B 10 cTpa-
Hax: BeHrpuu, dunnanauu, benapycuw, Typummn, Uuanu, baHrnagew u . a.;

® CTPOUTENLCTBO 22 3HEePro6J0KOB MO POCCUACKUM TEXHONOMMSAM Ha-
XOLMTCS Ha CTanM 06CYHAEHUS Ha MEXIOCyAapCTBEHHbIX YPDOBHSAX B paMKax
NeperoBopoB U KOHKYPCHbIX Npoueayp.

Kpome Toro, MMHUCTEPCTBOM aTOMHOM 3HepreTukn Poccuinckon depe-
paumu (PP) BeaeTcs MacluTabHas AeATENbHOCTb MO COOPYKEHMIO aTOMHbIX
3M1EKTPOCTaHLUMUIA U Ha TeppuTopun PP: 310 JleHuHrpaackaa A3C-2, ban-
TuIcKas, PoctoBcKas, HoBoBopoHeckas n benosipckaa A3C. B 6nvkan-
Line roapl K peannaalmu nnaHupyoTes HoBble NpoeKTbl: Kypckas A3C-2,
CmoneHcKas A3C-2 n Huxeropoackas A3C. Bcero go koHua 2030 roga
nnaHMpyeTcs BO3BECTU M BBECTM B 3KcMyaTaumto 4o 30 aTOMHbIX 3Hep-
ro6/110K0B Ha Tepputopmmn Poccum.

B npouecce pa6oTbl Hag NPOEKTUPOBAHMEM M CTPOUTENLCTBOM aTOMHOM
CTaHuuMuK PocaTtom npuBieKaeT OrpOMHOE KOIMYECTBO KOMMaHWI, MPUHK-
MaloLLMX yHacTue B pasnuyHbix paboTtax, HaynHas oT HUOKP 1 npoeKTHbIX
M3bICKaHUIM U 3aKaH4YMBas CONPOBOX/IEHUEM U BbIBOAOM U3 SKCMTyaTaluu.
Oco60e MeCTo B JaHHOW LIEMOYKE MHXMHUPHUHIA NOJIHOIO LMK NpUHaa-
NIEXWT Npon3BoanTensiM 060pyA0BaHNUS, KaK OTEYEeCTBEHHbIM, TaK 1 3a-
PYGEXKHbIM.

CTpaTterns pa3BuTus NPOMbILWAEHHOCTM Poccun HaueneHa Ha Mak-
CMManbHY0 NOKaNM3aLmio Npon3BoACTBa 060pya0BaHNs. TeM He MeHee,
[aneKo He Kax/[oe NpoM3BO/CTBO BO3MOXHO JIOKaIM30BaTb 6€3 notepu
KayecTBa, NO3TOMY POJib 3apy6EXKHbIX MOCTABLIMKOB MO-MPEXHEMY BaxKHa
B npoLecce NpoeKkTnpoBaHus u ctpoutenbctea A3C. M Henb3si 0AHO3HAYHO
yTBEPXAaTb, YTO 3TO HeraTuBHbIN GaKTop. BONbWMHCTBO MHOCTPAHHbIX
NMoCTaBLMKOB 060pyA0BaHUS U TEXHONOMMIM 061a4atoT 60/1bWNM OMbITOM
paboTbl B A@HHOM OTpac/in, U UX KOMMNETEHLMM NOMOratoT pasBrBaTb Tex-
HOJIOTMM M NOBbLILWATb HAAEXHOCTb M 6€30MacHOCTb CTaHUMi. Kpome Toro,
He cTouT 3abbiBaThb, 4T0 K «PocaTtom» ocywecTBASET CBOK AeATENbHOCTb
He TonbKo B Poccuu, HO v BO BCeM Mupe. A Hannyune noctaBLinKa Ha MecTe
OCYLLECTB/IEHMS CTPOUTENLCTBA B INLLE NPeACcTaBUTENbCTBA MEXKAYHAPOA-
HOWM rpynmnbl KOMMNaHWM — 370 60MbLWOE NMPEUMYLLECTBO, NO3BOSOLLEE,
KaK MUHUMYM, 06ecneymnTb COKpalleHMe 3aTpaT Ha IOrMCTUKY. ITO TONbKO
OAMH 13 NPUMepPOB. [pyrue nonoXKuTeNbHble acneKTbl COTPYAHUYECTBaA
Koprnopauuu «Pocatom» ¢ 3apyberKHbIMW MOCTaBLIMKaMKU Npegnaraercs
paccMoTpeTb Ha npumepe KoHuepHa GEA, KOTopbI 9BNSETCS OAHUM U3
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MexayHapoaHoOe COTPYyAHNYECTBO
Nnpu peannsaunm NpoeKToB cTpoutenbctsa ASC
NO POCCUUCKUM TEXHONOMMAM

Puc. 1. CoopyxeHue A3C 3a py6eXom No pOCCUACKUM TEXHO/IOTUAM

KPYMHENLWMNX NOCTaBLMKOB CUCTEM AN IHEPreTUHECKOW MPOMbILLIEHHO-
cT1 B mupe. B Poccuun 1 ctpaHax CHIM nHTepechl KoHUepHa GEA B YacTtu
NOCTaBKMW 3HEPreTM4ecKoro 06opyaoBaHnsa npeacraBnset KomnaHus «EA
Mawwnmnake» (GEA Mashimpeks).

MHHOBaLMOHHbIE pa3paboTKu 1 60NbLLIOK ONLIT B 06/1aCTh TENN00O6MEHa,
HaKOMNEHHbIM KOMMNaHUAMM, BXOASALWMMHK B cocTaB GEA, no3BonsioT npea-
naraTb 3aKa34MKaM COBpPeEMEHHOEe 3HeproaddekTMBHOE TENNTO00OMEHHOE
060pyAoBaHNe, WUPOKO NPUMEHAEMOE Ha aTOMHBbIX CTaHLIUAX:

e MNacTUHYaTble TeN006MEHHUKM (pa36opHble, CBapHbIe);

® KOXYXOTpy64aTble TENN00OMEHHUKMY;

e annapatbl BO3YLWHOro OX1aXKAEHUS;

e rpagvpHU pasfiMyHbIX TUMOB;

e BOJsHblE GUNLTPbI C aBTOMATUYECKOM OYUCTKOM;

® CUCTEMbI OXaXKAEHUS TpaHCHOPMATOPOB.

MponaBoactea GEA pacnonoxeHbl Kak B Poccuu, Tak 1 B pas3nmnyHbIX
cTpaHax EBponbl M mupa: lfepmanuun, dparHuuu, Monbliv, BeHrpun, Yexuu,
CnoBakuu, ®uHnaHanm, Bennkobputanuun, Ucnanvuun, Kntae, UHaum v T.4.

YacTb M3 NepeyvncneHHbIX CTPaH MOXET NPeAcTaB/ATb NOTEHLMANbHbIN
nHtepec ana MK «Pocatom», T. K. OHM paccMaTpmMBaloT BO3MOXHOCTb pas-
MELLEHNS Ha CBOUX TEPPUTOPUSAX aTOMHbIX TEXHOIOTMI NMOSTYHEHNUS SHEPTUN.
0O4eBUAHO, YTO NPU PAaCCMOTPEHMM KOHKYPCHOM 3a89BKMU M OLEHKE Npeano-
YTUTENIbHOCTU TEXHOJIOMMM TOR MW MHOM KOMNaHuu, 6yab To KEPCO, EDF,
Pocatom nnu nto6ow apyron EPC-KOHTpaKTop, CTpaHa-xo3s#Ka, OCyLeCcTBNS-

Puc. 2. pumeHeHue cyxux rpagupeH lennepa nponssoactea GEA EGI
Ha bunu6uHcKon A3C




owas Bbl6op, 6yaeT TpeboBaTh MaKCUMabHOMO UCMOTIb30BaHUS JIOKaNbHbIX
NPOM3BOACTBEHHbIX MOLWHOCTEN M PECYPCOB, TEM CaMbiM MOAAEPKUBAS
COBCTBEHHYIO 3KOHOMUKY M MPOMbIWNEHHOCTb. Hanpumep, Nnpu cTpouTeb-
ctBe benopycckon ASC npegycMaTpuBaeTcs MakKCMMasnbHOE NpuBieyYeHne
reHepanbHbiM noapsaaYnkom 3A0 «ACI» 6e10pPYyCCKUX CTPOUTENbHO-MOH-
Ta¥KHbIX OpraHM3aLmi 1 NPUMEHEHNE CTPOUTENbHBIX MaTepuanos, NPon3-
BOAMMbIX Ha Tepputopun Pecnybnunkm benapycb. lNogobHble TpeboBaHuUs
pacnpocTpaHAIOTCS TaKXe Ha BbICOKOTEXHONOrMYHOEe 060pyaoBaHUE U
060pyA0OBaHNe ANUTENBHOMO LKA U3roTOBEHUS.

OyeHb BaxHO, 4YTO 6narogaps MHoroneTHen pabote B pa3fMUYHbIX
oTpacnsax NPOMbIWIEHHOCTU U HaNM4YMio NPOM3BOACTBEHHbIX NaoLWaaen
BO MHOIMUX CTpaHax Mupa cneuunanuctol GEA MeoT KonoccanbHbIM OMNbIT
B3aumogencteusa ¢ EPC-koHTpakTOpamu, NOHMMaHue CTuns ux paboTbl U
CMOCO6HOCTb afanTMpPoBaThCs K cneundunyeckum TpeboBaHUSM OTPaCK.
K coxaneHuio, Ha CErogHsAWHUN JeHb HEMHOrMe POCCUMCKUE KOMMa-
HUW-Mpon3BoanTENM 06nagatoT onbliTom paboTbl ¢ EPC-KOHTpakTopamu
BBWAY TOrO, 4TO 0 NOC/eAHEro BPEMEHN TakoBble B Poccumn nonpocty
OTCYTCTBOBasM.

Ecnun BepHyTbCS K BONpoOCy noKanuM3aunn npoM3BoacTBa o6opyaoBa-
HUs B Poccuun, TO HEO6XOAMMO OTMETUTbL, YTO MHOIME MEXAYHapoaHble
KOMMNaHWK y>Ke UMeIOT CBOU NPOM3BOLCTBEHHbIE MOLHOCTHU Ha TEPPUTOPUN
Hallen cTpaHbl. Tak, KomnaHus «FEA Mawumnake» 6onee 17 net ocyuwiect-
BISIET NPOM3BO/ACTBO MNIACTUHYATbIX TENIO0O6GMEHHUKOB Ha COGCTBEHHbIX
3aBogax B MocKoBCKow o6nactn u HoBocmbupcke. MoxHO 6biTb yBe-
PEHHbIMU, 4YTO B C/ly4ae yBEMYEHUS YUCNa NMPOEKTOB MO PEKOHCTPYKLINK
CYLLECTBYIOLLMX UK CTPOUTENLCTBY HOBbLIX AQC, NPOLEHT IoKanusauuu
1 nepeyeHb NPOU3BOAMMOro o60pyaoBaHus OyaeT TONIbKO pacTu, obe-
cneyvBas 4ONOSHUTENbHbIE paboyne mecTa U BHeapeHUe COBPEMEHHbIX
TEXHONOMMM NPOU3BOACTBA Ha OTEYECTBEHHbIX NPEeAnpPUATUSX, YTO He
MOXET He CKa3aTbCH MOMOMXKMUTENbHO Ha NPOMbIWAEHHOCTU U IKOHOMUKE
CTpaHbl B LLe/IOM.

Ho npu aToM 1 Mcnonb30BaHMe MMNOPTHOIO 060PYAOBaHUSA HUKOraa
He 6b110 Nojg 3anpeTtoM. B KayecTBe npumepa npuBeaemM UCTOPUIO MO-
cTaBOK o6opynoBaHus GEA Ha aTOMHble CTaHLUMK, CTPOSLMECS No poc-
CUWCKUM TeXHONOrUsAM B Poccun n 3a py6exom. MNepBble cyxue rpagupHu
lennepa 6binn noctaBneHbl B CCCP Ha bunu6uHcKyto AQC BeHrepcKom
KomnaHuen GEA EGI ewe B 70-x rogax XX BeKa (puc. 2). M oHn gokazanu
CBOI 3OPEKTUBHOCTb M HAAEKHOCTb M YCMNELWHO 3KCMAyaTMpyloTcs no
cen geHb. C Tex nop 06bem NocTaBOK Ten006MeHHOro o60pyaoBaHus
GEA Ha poccuicKMe 06beKTbl aTOMHOW OTPaciv HEYKNOHHO pacTeT, YTo
CBWAETENbLCTBYET O BbICOKOW CTEMEHM JOBEPUS K JaHHOMY 060pyA0BaHUI0
M NOCTaBLMKY. YTOObI He 6biTb rONOCAOBHbLIMU, 06PATUMCS K HOBOCTSIM
aToro roga. 14 ausapsa 2014 r. Pocatomom 6bI10 NOANMCAHO cornaltie-
HWEe Ha CTPOUTENbLCTBO ABYX 6/10KOB MoWHOCTbI0 1000-1200 MBT Ha
A3C «lMaKw» B BeHrpuu, noctaBKy TONJNBaA U CEPBUCHOE O0BCNYKMBAHME.
B pgaHHbIX 6n0Kax npegycMoTpeHbl peaktopbl BBAOP-1200 kak ans
JTAQC-2 [4]. UMeHHO Ha 3Th peaKkTopbl y GEA ecTb NpoBepEHHOE TEXHUYE-
CKOE peLleHne Cyxux rpaanpeH, MPoOM3BOACTBO KOTOPbIX OCYLLECTBASETCA
B BeHrpuu nogpasaeneHnem GEA EGI.

Mpn 3TOM HEOBXOAUMO OTMETUTL, YTO KoMMNaHusa GEA EGI (BeHrpus) u
«'EA Mawunmnake» (Poccus) 3aKno4mMnm cornalleHme o CoTpyaHuyectse
U COBMECTHOM pa3BWUTUKM BGU3HEca Cyxoro oxnaxkaeHus B Poccuu, BKIO-
Yyasa rpagupHu Cuctemsbl fennepa (Heller® System), a Takxe annapartbl
BO3yLWHOro oxnaxaeHus (ABO) pasnuyHoro HasHayeHus. CneumanucTbl
«'EA Mawwmnmnake» ob6ecrneynBaloT B3aUMOJENCTBUE C POCCUNCKUMK 3a-
Ka34nMKaMu No BCEMY KOMIMIEKCY TEXHUYECKMX U KOMMEPYECKUX BOMPO-
COB, KBaMbULMPOBAHHOE CONPOBOXAEHNE NPOEKTOB, a TaKKe pelleHne
BOMPOCOB JIOFTUCTUKU U MOHTaxka o6opynoBaHus. Mpyu 3TOM UHKEHepbI
GEA EGI 6yayT KyprpoBaTb NPOEKT C YHETOM MMEIOLLErOCS Y HUX OMbITa U
npodeccroHannM3ma, 4To B COBOKYMHOCTU MO3BONUT NPEASIOXUTb 3aKas-
YUMKaM pelleHUs oxnaxaeHus, obecneymBatolime aHeproaPpdEeKTMBHOCTb
1 aHeprocbeperkeHne, B TOM YMC/e B ApYyrux CTpaHax.

MpuBeaeHHbIM NpUMeEpP B3aMMOAENCTBUS HA MEXAYHAPOLHOM ypOB-
He [aneKo He eAWHCTBEHHbIW. Bo BCcex cTpaHax, NiaHupyloLwmx passutue
aTOMHOM 3HepreTUKK, ectb nogpasgeneHune GEA, KoTopoe COBMECTHO CO
crneunanmcTamm poccumcKom Komnanum «EA MawmmnaKke» rotoBo npea-
NIOXUTb ONTUMAasbHOE peLleHne 3agaymn Tennoobmera ana ASC.

UCTOUYHUKM:

1. http://www.rosatom.ru/aboutcorporation/global/

2. http://www.rosatom-academy.org/managementskills/the-program-globalization-
of-rosatom

3. Ctenaes MN.A. MporpamMmma KanutanbHbiX BAoXxeHuit fockopnopauuu «Pocatom»
M KnioyeBble NPoeKTbl pa3BuTua. KondepeHuus «<ATomaHepronpoekrt», Mockea, 12
anpensa 2014 .

4. Obépab BeprMmaHH, CT. MHXeHep-KoHcynbTaHT «GEA EGl», ByganelwT, BeHrpus
«BO3MOXHOCTb NPUMEHEHUSI CYXMX FpaanpeH cuctembl lfennepa B KOMGUHaLUKU C
MUKOBbIMU UCMAPUTENbHBIMU rPAfUPHAMU ANA OXnaxaeHus aHepro6aokos JIAIC-
2», MexayHapoaHblit O6uecTBeHHbIt Dopym-guanor «<AToMHasi 3Heprus, o6wecTso,
6e3onacHocTb 2012» Poccus, CaHkT-lMeTep6ypr, 5-6 ceHTabps 2012 roaa
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CtpoutenbHas KomnaHusa «fmapollpom-
CTtpoit» paGoTaeT Ha pPOCCUMCKOM PbIHKe CTPO-
WUTENbHbIX YCAYT, BbIMOJIHAET cneluanbHble
pa6oTbl N0 FTMAPOU30NALUM U BOCCTAHOBNE-
HMUIO 6ETOHHbIX U KAMEHHbIX NOBEepPXHOCTEMN,
aHTUGaKTepuabHOW caHaLUuu U Guosiornye-
CKOW 3aliuTe CTPOUTENbHbIX KOHCTPYKLMIA
Ha 6a3e 3K0JIOrM4YeCKHU YUCTbIX MaTepuasnoB
un TexHonoruu cucremol <FMAPOMNEH» HoBoro
NOKOJIEHUA, pa3pa6oTaHHbIX cneyuanucTamm
¢dupmMbl B COTPYAHUYECTBE C BeyL UMM Ha-
YYHbIMM LLeHTpaMHu.

Mcnonb3yemMble rMapon30nsLMOHHbIE Ma-
Tepuasbl MPOHMKaLWEro AeNCTBUS LLEMEHTHO-
nec4yaHoro coctaBa NPUMEHSAOTCS B KavyecTse
3alIUTHOrO M30/IMPYIOLLErO0 MaTepuana Kak ¢
BHELUHEN CTOPOHbI 3aLMLLLAEMON MOBEPXHOCTH,
TaK U C BHYTPEHHEN, He TOMbKO AN HOBbIX UK
CTPOSILLMXCH 3[aHUA U COOPYKEHWUW, HO U ANS
06BbEKTOB, NMOTEPSIBLUMX CBOM 3KCMIyaTaLMOH-
Hbl€ XapaKTePUCTUKM, YTO CNOCOBCTBYET YNpou-
HEHMIO LIEMEHTHOIO KaMH$l, BOCCTAHOBJIEHUIO U
3alimTe KOHCTPYKLMI M3 MOPUCTbIX CTPOUTENbHbIX
MaTepuanoB (6€TOH, Xene3o0eToH, KaMeHHble
KOHCTPYKLIMKN) OT MHPUABLTPALMK XKUAKOCTEN, a
TaKXe BOCCTAHOBIEHUIO MPOYHOCTHbIX CBOMCTB
3/IEMEHTOB COOPYXEHUHN.

mapounzonaunsa cosgaet adpPeKT BOAOHe-
NMPOHMLIAEMOCTU 3a CYET MPOXOASILWEN BHYTPH
6eTOHa XMMUYECKOM peaKumn co CBOGOAHLIMM
MONeKynamu KanbLus. B pesynbtate o6pasytotcs
HepacTBOPMMbIE KpUCTas/ibl, KOTOPbIE 3aMONHSIOT
yCajo4Hble TPELWMHbI, BbITECHSASA NMPW 3TOM BOAY.
MpoLiecc ynnoTHEHUS CTPYKTYpbl MaTepuana pas-
BMBAETCS B MyOMHY KOHCTPYKLMM.

Mpu oTCYyTCTBMM Bnarn MoneKybl ruapou-
3019LMOHHOro0 Matepuana 6esaencraytot. Ho,
KaK TOMIbKO MOJIEKYNbl BOAbl KOHTAKTUPYIOT C
MOJIEKyNaMu TMAPOM30AALMOHHOIO MaTepuana,
NpoOUCXoAUT BO30GHOBEHWE NpoLecca XMMHK-
yecKon peakuuu. MNpu aToM ry6rHa NPOHUK-
HOBEHUS B CTPOUTENbHYIO KOHCTPYKLUMIO — OT
[1lecaTi caHTUMETPOB. OHa 3aBUCUT OT MOPUCTOCTH
NOBEPXHOCTU HAaHeCeHUs rnapomsonaumu. Mpo-
HUKas B 6ETOH, TMAPON30NALIMOHHbIA MaTepuan
CTaHOBUTCS €ro COCTaBHOM YacTbio, 06pasys ee
NMPOYHYIO M AONTOBEYHYIO CTPYKTYPY, MPensaTcTBy-
IOLLLYIO MPOHWKHOBEHUIO MOMIEKYST BOAbI M OAHO-
BPEMEHHO MO3BONSAOLLYI0 GETOHY NPOMNycKaTtb
BO3ayx. [1pn aTOM 3HAYUTENLHO MOBLILLAETCSH
MOPO30CTOMKOCTb GETOHA, a TaKXe ero CTOWKOCTb
K arpeccuBHbIM cpefam.

MpenmyliecTBa NPUMEHEHUS CyXUX CTPOU-
TeNbHbIX CMEcen cucTembl «[MaponeH»:

e 06pabOTKYy MOXHO NPOBOAUTL C IIO60ON —
KaK C BHELLHEN, TaK 1 C BHYTPEHHEN — CTOPOHbI
CTPOUTENbHON KOHCTPYKLMMK;

e repen npuMMeHeHWeM NOBEPXHOCTb GETOH-
HOWM KOHCTPYKLIMM He TPeBYET CyLLIKM, 4TO COKpa-
L aeT 3HepreTMYeCcKue 3aTpaThbl Ha rMAPOU30NS-
LIMOHHble paGoThl;

e MIPOM30IMPOBAHHAs KOHCTPYKLIUS MEHEee
YyBCTBUTENIbHA K NMOBEPXHOCTHLIM MOBpEXAe-
HUSIM, MOCKOJIbKY BOAOHEMPOHMLIAEMOCTbIO 06-
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NnafaeT U YNIOTHEHHbIM C MOMOLLbIO XMMUYECKMX
N06aBOK OETOHHbIN KaAMEHb.

O6beKTbl NPUMEHEHUS: noaBasbl U GyHAa-
MEHTbI, CTEHbI 3AaHWI, KONMOALbI M NOA3EMHbIE
cBOAbl, 6€TOHHbIE pe3epByapbl BCEX TUMOB, M-
[ POTEXHUYECKNE COOPYIKEHNS, TPAAUPHU U HaLuK
rpagvpeH, NepeKkpbITUS COOPYKEHUN, IKCMNY-
aTUPYIOLWLMXCS B YCNOBUAX arpecCUBHbIX Cpea.

000 «mapolpomCTpoi» NPOM3BOANIIO TU-
[POV30NSLUNOHHbIE PaboTbl C MPUMEHEHUEM
COGCTBEHHbIX MaTepManoB Ha MHOrOYUCIEHHbIX
06beKTax, TaKMX KakK:

— ruapounsonauuns GyHLaMeHTOB M OCHOBa-
HWIM Ha 06beKTax: 6pbl3raNibHble 6accenHbl, 3aa-
HUS TYPOUHbI, KabeNbHble TOHHENW, TOHHENN ANs
Tpy6onpoBOAOB OTBETCTBEHHbIX MOTPEOUTENEN,
BCMoOMoOraTefibHble 34aHNs peakTopa, pe3epBHble
€MKOCTH, 3aHne 06ecconvBaloLLeN YCTaHOBKH,
3[laH1e pe3epBHOro 31EKTPOCHABKEHWS, pe3ep-
Byapbl HACOCHbIX CTaHUMK, Tennopacnpeaenu-
TeNbHbIA NYHKT M T. 4. HA HOBOBOPOHEKCKOWM
AJC-2; (5=300.000 m?);

— FMAPOMU30NALMOHHbIE paboTbl Ha CMmo-
neHckon AQC (6eperoBasi HacocHas CTaHLMS,
BCnoMoraTte/ibHble COOPYXEHWUS PeaKTOPHOro
OTAENEHUS, KONOALbI, FMaBHbIR KOpnyc);

— rMapOM30NsaLNOHHbIE paboTbl Ha Kawwup-
cKkon T'PAC N4, dunmnan OAO «MocaHepro»;

— rMapon30aLuMs NoN0B, pe3epByapoB (Mno-
cne paspyweHus 6eToHa — BOCCTaHOBEHWE
NPOYHOCTU BGETOHA, aHTUIrpubKoBas caHauua)
OAO AK «AKyTCKaHepro»;

— rngpounsonsauus coopyxeHu N0 (6omoéo-
y6exuuwe), 3A0 «MexayHapoaHbin AaponopT
Jomoaenoso»;

— rMAPOM30.SLMNS U BOCCTAHOBNIEHNE paspy-
LLUEHHbIX YacTen 6eTOHa Ha peareHTHbIX NnoLaa-
Kax [I>xe3Ka3raHCcKon o6oratutenibHon GabpuKm
(S=22.000m32), kopnopauusa «KasaxmblCr.

CtpoutenbHass KomnaHusa «fmapollpom-
CTpoii» BbINOJIHAET NOJIHbIA CNEeKTP pa6oT no
MOrpyeHuio, U3BJIEYEHUIO LUMYHTOBbIX CBal
pa3nuyHbIX MapoK (JlapceH, Apcenop, Tpy-
OOLNYHT) METOJ0M BUOGPALLUOHHOIO NOrpyKe-
HUSA C UCNOJIb30BaHUEM COOGCTBEHHOI O NapKa
BUGponorpyXarenen pasiMyHon MOLHOCTU
npousBojacTBa lonnanaumn, ®paHuun, CLUA.

[pn NpoM3BOACTBE Pa3/INyHbIX BUAOB paboT
HYNeBOro LKA WHWPOKOe pacnpocTpaHeHue no-
Ny4nno 060pyaoBaHue WNYyHTOBOrO OrpaxaeHus ¢
NPUMEHEHNEM CTaslbHbIX U MOIMMEPHbIX LLMYHTOB
pa3fiMyHbIX MapoK. Takoe NPOEKTHOE pelleHne
ABNSETCHA 4OCTAaTOYHO IDDEKTUBHBIM, T. K. LUMYHT

obnagaet xopoluen o6opayMBaemMocTbio (0T 5 Ao
10 uMKNoB) 1 06nagaeT AOCTAaTOYHOMN YKECTKO-
CTbl0 CEYEHUS AN YAEPKaHUS CTEHOK KOT/I0BaHa.
OCO6€EeHHO aKTyanbHbIM MPUMEHEHUE LLUMYHTOB
CTaHOBWTCA MpPY NPOBEAEHUN KOMMJIEKCa Gepe-
rOyKpenuTeNbHbIX MEPOMPUSATUI U BbINOTHEHUN
paboT B BOAHbIX aKBATOPUSIX, FAe LUMNYyHTOBbIE
orpakaeHus akTMBHO MCMOMb3YOTCS 419 co3a-
HWS CUCTEM MPOTUBOAENCTBMSA 3p03uKn Geperos
PEK, CTOKOB M BOJOEMOB, @ TaK}Xe BO3BeleHUs
BOJO-FPYHTOHENPOHMLLAEMbIX Nperpaa.

[na npovsBoacTBa WNYHTOBbIX PAaboT Npwm-
MEHSIOT pa3iMyHble METOAbI, BbIGOP KOTOPbIX
3aBUCUT OT MHOMMX GaKTOPOB: reosiorMyecKkmne
YyCNOBUS B paloHe NpoM3BoACTBa paboT, Hanlu-
4yue CYLLECTBYIOLWMNX 30aHUA U KOMMYHUKaLMNA,
Hann4yMe NoAbEe3AHbIX NyTEN U TPAHCMOPTHOWM
MHOPACTPYKTYPbl U Apyrve. Ha npaktuke Hau-
6Gonbliee NPUMEHEHWE Nony4Ynn metosn Bubpa-
LLMOHHOIO MOrPYKEHMUS.

MpenmMyLLecTBOM MOrpy*KEHUA C MOMOLLbIO
BUOpaLMK SBNSETCA YyHUBEPCANbHOCTb NPUMEHE-
HWsa o6opyaoBaHus. [pu NOrpyXeHMKn ¢ NOMOLLbIO
BMOGpaL MM MPOM3BOAMTCSA OYEHb Maso WyMma, v
npodun NOrpy*KatoTcs B FPYHT C ONTUMaSIbHbIM
YCWIMEM U1 B LLAOSLIEM PEXUME.

CTpowuTenbHbIN METOA C MPUMEHEHMEM LLUMYH-
Ta YMeHbllaeT 06beMbl BbIEMKU FPyHTa U €ro
TPaHCNOPTMPOBKM, COKpallaeT nepuos CTpou-
TenbCTBa, HE 3aBMCUT OT MOrOAHbIX YCIOBUN,
MMeET MOBbILIEHHYIO 6e30MacHOCTb, BbICOKYIO
HEeCYyLLYy CMOCO6GHOCTb LMYHTOBbLIX CBaM, No-
3BO/SET BTOPUYHOE MCMNONb30BaHWE LWINYHTa,
o6ecneynBaeT CpaBHUTENbHO BbICOKYIO NMPOU3-
BOJMTENbHOCTb PaboT (COrNacHo HOPM BPEMEHHM
EHuWP c6opHuKa 12 «CBariHble paboTbl» C y4€TOM
NPOn3BOANTENBHOCTU COBPEMEHHOIO BUGpaLIK-
OHHOrO M rpy30noALEMHOro 060pya0BaHUS No-
FPY}KEHME LUMYHTA MOXET COCTaBnATb 15 TOHH
3a CMEeHYy).

[locToMHCTBaMM 3TOro MeTofa SBAAOTCS
[ONTOBEYHOCTb KOHCTPYKLIMIN, HEBbLICOKUE 3a-
TpaTbl Ha COAEPKAHME U PEMOHT KOHCTPYKLIUNA,
CPpaBHUTENIbHO HEBBLICOKWE 3aTpaTbl Ha NPOU3-
BOACTBO paboT (N0 CpaBHEHMIO C METOAOM CTa-
TMYECKOro BAAB/MIMBaAHMUSA LWMyHTa 3aTpaTbl Ha
BMOpPALIMOHHOE MOrpyXEeHUe yMeHbLUATCH A0
[BYX pa3), 3Konornyeckas 6€30nacHoCTb LWMyHTa.

000 «mnapolpomCTpor» 0CBOMNO BECH KOM-
MNJIEKC CTPOUTENbHbIX PaboT HYNEBOrO LIMK/Ia Ha
pas3finyHbIX 0OGBbEKTAX U UMEET 60raThiv ONbIT MO
YCTPOMCTBY LIMYHTOBOrO OrpaaeHus npu npo-
BeOEHUN BeperoyKpenutesbHbliX paboT — Kak




C 3eM/u, TaK M ¢ nnaBy4ux cpeacts. C ydyeTom
daKTUYECKUX YyCNOBMI NPOU3BOACTBA pPaboT 1
0CO6EHHOCTEN MPOEKTOB CTPOUTENLCTBA KOMMA-
HWen BbIGMpatoTCs 1 NpeanaralTcs 3aka3ynkam
ONTUMasbHblE U IKOHOMUYECKU 0BOCHOBaHHbIE
MeTOoAbl NPOM3BOACTBaA paboT. Ans atoro B 000
«mapolpomCTpon» UMEETCH WMPOKKUM CNEKTP
CTpOUTENBHOrO 060PYAOBaHMSA: FYCEHUYHbIE
MOHTaXKHbl€ KpaHbl rpy3onogbeMHocTbio 50-100
TOHH, HAaBECHblE BUGPOMOrpyKaTen ¢ NOCTOSH-
HbIM MOMEHTOM U1 BbICOKOYACTOTHbIE C MepeMEH-
HOM aMNAUTYAOW PasnyHbIX NMPOU3BOANUTENEN,
aBTOHOMHbIE AM3e/bHble CUNIOBbLIE arperaThl,
rMAPOMOOTLI C Maccomn yaapHoM 4acTu 4o ceMu
TOHH, 3KCKaBaTopbl C TMAPaBANYECKUM NPUBOLOM
1N KOMMIEKTOM BMGpOMorpyaTtens u T. 4.

Komnanus nponasoaunna paboTbl N0 Norpyxe-
HUIO WMNYHTOBbIX CBa Ha pa3finyHbIX 06bEKTAX,
B T. Y. B I. CaHKT-lleTepbypre (CTPOUTENLCTBO
BOAOBOJa Ha ApceHanbHoW HabepeXHON, KOTNo-
BaH CHeronnaBWIbHON KaMepbl, CTPOUTENLCTBO
3anagHoro CKOPOCTHOro AMameTpa), Ha ONvuM-
NMUICKMX 06beKTax . Coun (6eperoykpenneHme 1
[OXaeBas KaHann3auus Tepputopun MMepeTuH-
CKOW HU3MEHHOCTH), Ha cTpouTenbcTBe HOBOBO-
poHexckon AJC-2 (6eperoBasi HacocHas CTaH-
LUMs NOANUTKM, BOAO3aBOPHbIN KOBLL, 3CTaKkaaa
TEXHONOrMYeCKMX TPy6ONpoOBOAOB, KabenbHble
TOHHENN CUCTEMbI HOPManbHOM 3KCMyaTaLmm).

000 «mapolpomCTpoi» NPON3BOAUT KOM-
nneKkc paboT HyneBoro LUUKNa, BKIYasa 3eMns-
Hble, 6ypoBble, 6ETOHHbIE PaboTbl, BOLOOTBOA
1 BOJOMOHWKEHUE, pa3paboTKy KOTI0OBAHOB,
BHYTPEHHME U HapPYyXHble UHXEHEPHbIe CEeTH,
YCTPONCTBO MOHONUTHbIX GETOHHbIX U XKeneso-
6ETOHHbIX KOHCTPYKLIMI, MOHTaXK MeTaIMYeCKUX
KOHCTPYKLWW U CTEHOBbIX NAaHENEN, a TaKKe MOH-
TaX TPy60npoBOA0B, aHTUKOPPO3HIHbIE paboThl,
BbINO/IHEHME PabOoT Mo OrHe3alluTe MaTepuanos,
MU30EUN U KOHCTPYKLUMN.

OaHo n3 HanpasneHun geatenbHoctn 000
«mapolpomCTpon» — KOMMNIEKCHOE CHabKeHne
3aHepreTMyeckux npeanpusatuin Poccuun. TecHoe
COTPYAHUYECTBO C KPYNHEWLIMMU NMPOEKTHbIMU
MHCTUTYTaMM ¥ NPEANPUATUSMU aTOMHOM OTpacu
Poccumn 6anmkHero 1 ganbHero 3apybexbs No3Bo-
NsieT NPOBOAUTb COBMECTHOE NPOEKTUPOBaHUe,
M3roToBfieHWe 060pyA0BaHUSA PA3/IMYHOM CNOXK-
HOCTHM AN11 aTOMHOM 3HEPreTUKU no 2, 3 Knaccy
6€e30nacHOCTV COrnacHo TeXHUYECKUM 3afaHnem
3aKa34MKOB.

3aK/l04€eHbl AMNEPCKUE CornalleHns ¢ Kpyn-
HeWLWMMK 3apybexHbIMU NPeanpUATUIMU:

e Weir Power & Industrial France S.A, To-
BapHbIM 3HaK Sebim, NponM3BOACTBO UMMY/b-
CHO-NMpPeLOXPaHUTENbHbIX YCTPOMCTB NEPBOro M
BTOPOro KOHTYPOB PEaKTOPOB

e Adams Armaturen GmbH, nponsBoacTeo
pasinyHbIX TUNOB apMaTyp, BbIMOMAHEHHbIX MO
NPWUHLMNY MOBOPOTHbIX 3aCMIOHOK, PACCYUTaHHbIX
crneumnanbHO 419 BbICOKMX TPe6OBaHWM IKCMNY-
aTauumm

e KSB Group (Germany), BeayLnin MMpoOBOM
NpoVU3BOANTENb HACOCOB, KNanaHoB 1 CBA3aHHbIX
C HUMM CUCTEM

e Adriadiesel d.d., 3anacHble 4acT1 K au-
3e/1bHbIM reHepaTopaM, pe3epBHble An3e/bHble
aneKTpuyeckue ctaHumm (PA3C)

e SEMPELL AG, npegoxpaHuTenbHas, 3anop-
Hasa u peryauvpyiollas apmaTtypa ans A3C

e Babcock Borsig Steinmtller GmbH, npego-
XpaHuTenbHasa apmatypa gns A3C

e Bopp & Reuther Sicherheits-und
Regelarmaturen, npegoxpaHuTenbHaa apmaty-
pa ans A3C

e MSA, a. s., cneuuanbHas apmatypa ans
A3C

e Auma Armaturen antriebe GmbH, npuBobl
ans apmatypbl

e VELAN SAS, cneumnanbHas apmatypa ans
A3C

e Parcol S.p.A, nHeBMaTU4eCKuKe pacnpeae-
nutenn ana ASC

e Herion-Werke GmbH & Co. KG, nHeBma-
THyeckue pacnpegenutenu ans AAC

e Sercos. a. s., CTaHKM M apmartypa gns AQC

e Unigrind GmbH & Co.KG, wnudoBanbHblie
CTaHKM M UCNbITaTeNlbHble CTEHADI

e SIGMA GROUP a. s., Hacocbl ans A3C u
KOMIM/EKTYIOLME K HUM

o LITOSTROJ GROUP Hacocbl gnsi ASC 1 KoM-
NNEKTYIOWME K HUM

o PRUFTECHNIK Dieter Busch AG, nasepHble
CcUCTEMbI LEHTPOBKM Tpy6 ana ASC

e John Crane UK, TopuLeBble ynaoTHEHUS.

OpraHusauuns UMeeT NULEeH3UKn (paspeLle-
Hus) denepanbHOM Cny6bl MO IKONOrMYECKOMY,
TEXHONIOrMYECKOMY U aTOMHOMY HaA30py (B TOM
yucne NULEH3UU B COOTBETCTBUM C MON0KEHU-
€M O JIMLEH3NPOBaHMM AeATENbHOCTM B 06/1aCTH
MCMONb30BaHWa aTOMHOW 3HEPruKn) Ha aKcnya-
TaLMIO U COOpYKeHUe BIIOKOB aTOMHbIX CTaHL MK
(AC), B 4acTu BbIMOMHEHNS PaboT M NpeaocTaB-
NEeHUs yenyr aKcnayaTupylowen opraHnsaumm
npu CTPOUTENbLCTBE, PEMOHTE, PEKOHCTPYKLMK
1 MmogepHu3saumm AC.

OBOPYAOBAHUE /14 ASC

000 «mugpolpomCTpow» NULEH3UPOBAHO
®Cb PP Ha npoBeaeHne paboT, CBA3AHHbLIX C
MCMONb30BaHWEM CBEAEHWI, COCTaBAAOWMX
rocyaapCTBEHHYIO TaWHy, co3haHueM CpPeAcTB
3aluTbl MHGOPMaLUMK, a TaKKe C ocyllecTBne-
HUEM MEPOMPUATUI U (UNK) OKA3aHUEM YCIYT MO
3aluTe rocyaapCTBEHHOM TavHbl.

000 «unapolpomCtpoit» NpoLuo cepTudmrKa-
LIMI0 CUCTEMbI MEHEAXXMEHTa KayecTBa Ha npeg-
MET COOTBETCTBUSA TpeboBaHuam ctaHgapta FOCT
P MCO 9001-2008.

000 «mapolpomCTpoi» ABNSETCH YSIEHOM
camMoperynnpyeMomn opraHu3aLmm HeKkoMmep-
yecKoro naptHepcTsa «COO3ATOMCTPOM» u
MMeeT CBMAETENbCTBO O A0MYCKe K BUaam pabor,
KOTOPble OKa3bIBaloT BIMIHWME Ha 6€30NacHOCTb
06GbEKTOB KanuTaabHOro CTPOUTENbLCTBA.

LUtatHbIn coctaB 000 «MapolpomCrpoi»
HacuuTbiBaeT 6onee 350 COTPYAHNKOB, BKIKOYas
KBanudu1LMpoBaHHbIM NepcoHan pabounx cneum-
anbHOCTEN N0 BCEM BUAaM paboT, Ha KOTopble
nmeeTcs cBuaeTenbcTBo o gonycke CPO HIM «CO-
IO3ATOMCTPOM».

[pon3BoACTBEHHYIO 6a3y KOMNaHWKU COCTaB-
NAeT JOCTaTO4HOE KONMYeCcTBO 060pyLoBaHuUS,
MeXaHW3MOB, MHCTPYMEHTOB A/ BbINOAHEHMUS
NIO6bIX CaMblX CMIOXHbIX M OTBETCTBEHHbIX 3ajad.
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UATIPOM

LEHTP OVMATHOCTUKU

3AKPbITOE AKLIUOHEPHOE
OBLECTBO «HAV4HO-
TEXHUHECKWN LEHTP
«[UANPOM> (3A0 «HTLUA>)

109518, r. MockBa,

yn. FasronnpepHasn, a. 14, op. 329
Ten.: (495) 690-9195

®dakc: (495) 690-9195

E-mail: diaprom@diaprom.ru
http://www.diaprom.com

Hay4yHo-TexHu4eCKui LLleHTp «quanpom» oc-
HOBaH A1 KOMIUIEKCHOIO pelleHusi BONpocoB
pa3padoTKu, U3roTOBNIEHUS, BHEAPEHUS U COMNPO-
BOX/I€HUS 3KCIUTyaTaLuu CUCTEM AUArHOCTUKU
060opyAOBaHUSA aTOMHbIX 3JIEKTPOCTAHLIMA.

OCHOBHbIMM 3aja4amun NpeanpuUaTUa ABNS-
10TCS pa3dpaboTKa, U3roToBNEHNE, pa3padoTKa
nporpammHoro o6ecneyeHuns, noctTaBKka, BHeape-
HWe 1 aBTOPCKOE CONPOBOXAEHMWE IKCMIyaTaLum
cUcTeM onepaTMBHOW AMarHOCTMKKN 060pyaoBa-
Hua ASC B Poccum 1 3a py6exom.

Ha npennpustum npoBoaaTcs paboTbl NO NoA-
roTOBKeE M aTTectaLumn nepcoHana A3C ang npose-
AeHWs paboT Mo WyMOBOK AWarHoCTUKe, No CEpBUC-
HOMY OGCNyXXMBaHMIO U PEMOHTY 060PYA0BaHUSA U
TEXHUYECKMX CPEACTB CUCTEM AUATHOCTUKM.

K OoCHOBHbIM pa6oTaMm, BbiNoAHEHHbIM 3A0
«HTUA», oTHOCATCS:

— pa3paboTKa KOHCTPYKTOPCKOM, paboyen
W 3KCMAyaTauMOHHOM AOKYMEHTauMu Ha npo-
rPaMMHO-TEXHUYECKNE KOMMNEKChI ANSi CUCTEMBI
BMOPOLIYMOBOM AUArHOCTUKM, CUCTEMbI KOHTPONS
Teyen TenNoHOCUTENS, CUCTEMbI OGHaPYKEHUS
CBO6OAHbIX NPEAMETOB, CUCTEMbI BUOPOKOHTPONS
rMaBHbIX UMPKYNSLUMOHHBIX HACOCOB, CUCTEMbI
KOMIM/IEKCHOIO ANarHoCTMPOBaHUS;

— pa3paboTKa NnporpaMMHOro o6ecneyeHus
06paboTKM CUTHANOB CUCTEM C NPUMEHEHUEM
METOLOB CMEKTPaNbHOro U MHOFOMEPHOIo CTa-
TUCTUMYECKOro aHann3a;

— pa3paboTKa BbICOKOTOYHOM METOAMKM
onpefeneHns NOKacCeTHbIX PacxoAoB Teno-
HocuTens B peakTopax tuna BBAP no HeWTpoH-
HbIM LWymMam;

— pasdpaboTKa MaTemaTM4yecKux Bubpaum-
OHHbIX MOJeNen BHYTPUKOPMYCHbIX YCTPOWCTB
1 TONAMBHbLIX COOPOK peaKTopoB Tuna BBIP;

— BBOJ B [JeMCTBWE U CONPOBOXAEHME IKC-
nnyatauuum CUCTEM AMArHOCTUKKU 3apyberKHOro
NPOV3BOACTBA Ha AENCTBYIOLWNX IHEPro6aoKax
KanuHuHckon, KonbCckoi, HOBOBOPOHEKCKOM M
Banakosckon A3C;

— NocTaBKa M BBOJ B AeWCTBUE CUCTEM AMna-
FHOCTUKM COBCTBEHHOrO NponssoacTea Ha ASC
«TaHbBaHb» (KHP) n «KyaaHkynam» (MHawus);

— nocTaBKa v BBOA B AENCTBUE CUCTEM
[AMarHoCTMKM COBCTBEHHOMO MPOM3BOACTBA Ha
KanuHnHckon AQC (aHepro6aoku 3 u 4), Poctos-
ckorn AQC (aHepro6sokn 2 u 3), PoseHckon ASC
(aHeprobnoku 1, 2 n 4), XmenbHuukom A3C (aHep-
ro6nok 2), OxHo-YkpanHckon A3C (aHepro6iok
1), ApMmsHcKon ASC (3Hepro6soK 2);

— NoCTaBKa CUCTEM JMArHOCTUKM COBCTBEH-
HOro npon3soacTBa Ha HoBoBopoHeXCKyto ASC-2
n NleHnHrpaackyto A3C-2;

— NMoCTaBKa M BBOJ B AEACTBME CUCTEM KOHTPO-
ns Teven Ha banakosckon ASC (aHepro6noku 1 n 3);

— NnocTaBKa M BBOJ B JENCTBUE CUCTEMBI
KOHTpONs nepemelleHnint Tpy6onpoBooB Ha
KanuHuHckom A3C (3Hepro6nokK 1), paboTbl No

C.10. Konbés,
reHepasbHblii AUPEKTOP

MOZLEpPHM3aUUK ENCTBYIOLLMX CUCTEM ANArHocTu-
K Ha KannHuHckom A3C (aHepro6soku 1 m 2);

— pagpaboTKka M BBOJ B 3JKcnayaTauuio
CTauMOHapHbIX CUCTEM AMArHOCTUPOBAHMS TPY-
60NpoBOAHON apmaTypbl C 3N1EKTPONPUBOAOM
(CCL3A), paspaboTka ManorabapuTHbIX HaKOMK-
Tenew tuna HAM-256 v BCTpaMBaeMbIX HaKoMu-
Tenen HAM-512 ang 3agay AMarHOCTUPOBAHUSA
3NEeKTPONPMUBOAHON apmaTypbl, opMrpoBaHue
1 conpoBoxaeHue 6a3 aaHHbix AAC no apmartype
C 9/1eKTPONpPMBOAOM, NPOBEAEHNE ANArHOCTU-
YeCKUx obcnefoBaHUM apMaTypbl C Bbladvewn
3aKJIl04EHUN O TEXHUYECKOM COCTOSIHUU;

— HENTPOHHO-LLYMOBbIE U3MEPEHUS Ha IHEP-
ro6nokax Konbckon, KannHunHckoi, HoBoBopo-
Hexkckown, banakosckon ASC;

— y4yacTue B paboTax Mo NoBbILLEHUIO 3KC-
nnyaTaunMoHHON HaAEXHOCTU TOMMBHbBIX COOPOK
ans peaktopoB BBIP;

— yyacTve B 060CHOBaHWU NPOASIEHNS CPOKa
CNy6bl BHYTPUKOPNYCHbIX YCTPOWNCTB PEAKTOPOB
BB3P nepBoro nokonexus.

MpennpuaTMeM HakonneH 3Ha4YyuTeNbHbIN
OnbIT paboTbl B aTOMHON 3HEPreTUKe, BKIOYas
paboTbl Ha naolagKax OTeYeCTBEHHbIX U 3a-
py6exHbix AQC. Beayuime coTpyagHUKKU UMeEIOT
y4y€eHble CTEMNEHM.

[N KOMNNEKCHOrO pelleHns 3a4ay aKcnya-
TaUMoHHOM 6e30nacHoCTM aHeprob6okos ASC B
paboTax NPeanpuaTUS y4acTBYIOT BefyLune 3KC-
nepTbl opraHuadauui Pocatoma. Ha npeanpusatmm
[EeNCTBYET TEXHUYECKUIM COBET, OCHOBHOMN QYHK-
LiMen KOTOPOro ABNSeTCS KOopAnHaLmMs paboT ¢
opraHusauuamu oTpacnu. B coctas coBeTa BBe-
[eHbl BeaylimMe cneynanunucTol poccumcknx A9C.

Ha npeanpuaTtuv gencTsyeT cuctema me-
HeaXXMeHTa KayecTBa, cepTuduumMpoBaHHasa B
COOTBETCTBMU C POCCUINCKUMWU HOPMATUBHbLIMM
[OKYMEHTaMM 1 C y4yeToM TpeboBaHUM Mexay-
HapoaHbIX cTaHAapToB cepum ISO 9000:2008.

OBOPYAOBAHUE /14 ASC

DIAPROM RESEARCH AND
TECHNICAL CENTER CJSC

14, office 329, Gazgoldernaya st.,
Moscow, 109518

Phone: (495) 690-9195

Fax: (495) 690-9195

E-mail: diaprom@diaprom.ru
http://www.diaprom.com

Diaprom Research and Technical Center has been
founded to develop, produce, introduce and maintain
NPP equipment diagnostic systems.

The main missions of the company is to develop
and produce software, to supply, introduce and main-
tain NPP equipment operational diagnostic systems
in Russia and abroad.

The company trains and attests NPP person-
nel in noise diagnostics, maintenance and repair of
diagnostic system equipment.

Diaprom CJSC has performed the following works:

— development of design, engineering and op-
erational documentation for soft-and-hardware of
vibronoise diagnostics, a coolant leak detection sys-
tem, a foreign object detection system, a vibration
monitoring system of the primary circuit pump, an
overall diagnostic system;

— development of software for signal process-
ing with the use of spectrographic and multivariate
statistical analysis;

— development of high accuracy methods of
measuring coolant flow rate in WWER reactors by
neutron noise;

- development of mathematical vibration models
for in-vessel components and fuel assemblies of
WWER reactors;

— commissioning and maintenance of foreign-
made diagnostic systems at power-generating units
under operation of Kalininskaya, Kolskaya, Novovo-
ronezhskaya and Balakovskaya NPP;

— supply and commissioning diagnostic systems
of domestic production at Tianwan NPP (China) and
Kudankulam NPP (India);

— supply and commissioning of diagnostic sys-
tems of domestic production at Kalininskaya NPP (the
3rd and 4th units), Rostovskaya NPP (the 2nd and 3rd
units), Rovenskaya NPP (the 1st, 2nd and 4th units),
Khmelnitskaya NPP (the 2nd unit), South-Ukrainian
NPP (the 1st unit), Armenian NPP (the 2nd unit);

— supply of diagnostic systems to Novovoronezh-
skaya NPP-2 and Leningradskaya NPP-2;

— supply and commissioning of coolant leak de-
tection system at Balakovskaya NPP (the 1st and
3rd units);

— supply and commissioning of a pipeline dis-
placement control system at Kalininskaya NPP-1,
revamping of diagnostic systems at Kalininskaya
NPP (the 1st and 2nd units);

— development and commissioning of station-
ary diagnostic systems for motor-driven pipeline fit-
tings, development of H3IM-256 slimline drives and
H3M-512 built-in drives for diagnostics of electrical
equipment, building and maintenance of databases
of NPP electrical equipment, diagnostics of fittings
and issuance of certificates of technical condition;

— neutron-noise measurements at power-gen-
erating units of Kolskaya, Kalininskaya, Novovoro-
nezhskaya and Balakovskaya NPPs;

— engagement in activities aimed at enhancing
functional reliability of WWER fuel assembles;

— participation in substantiation of lifetime ex-
tension for WWER reactors of the first generation.

The company can boast a vast experience in
nuclear engineering including experience of perform-
ing work at NPP in Russia and abroad. The leading
specialists have academic degrees.

The most experienced experts of Rosatom or-
ganizations participate in the company’s activities
to help solve problems of enhancing operational
safety of NPP units. The technical council of the com-
pany coordinates its cooperation with the industry
organizations. The top specialists of Russian NPPs
sit on the council.

The company has introduced a quality manage-
ment system certified in accordance with Russian reg-
ulations and ISO 9000:2008 international standard.
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KOHCTPYUpoOBaHue
<« . - TpownsBoacTBoO

- [locTaBKa

— CepBuUcCHoe
obcnyXmBaHue

3A0 «TynasneKkTrponpusopy»
55 nert Ha pbiHKe Tpy6onpoBOAHO apMaTypbl.

Beayuiee npeanpuartne Poccun no nponsBoAcCTBY NEKTPONpUBOAOB

ANA aTOMHOWN SHepreTnku.

301114, Poccusn, Tynbckas o6nactb,

/‘91\3 20 13‘ JleHMHcKUM p-H, noc. NnexaHoBo,

W 00 5 yn. 3aBopackas, A. 1, kopn. A
= ' - TenedoHbl: +7 (4876) 79-67-09, 79-66-18.
®dakc: +7 (4876) 79-67-17, 79-64-18

” £/} E-mail: privod@tula.net
[ I A/

www.tulaprivod.ru
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3AKPbITOE AKUMOHEPHOE OBLWECTBO
NPOEKTHO-U3bICKATEIbCKMAN UHCTUTYT

=1 OPFTCTPOUMPOEKT

3A0 «OPTCTPOMNPOEKT>»

115516, Poccusa, r. MockBa,
yn. MpombiwnenHasn, a. 11, crp. 3
Ten.: (495) 663-91-42

UHCTUTYT pacnonaraert cneuyuanunsum-
pPOBaHHbIM OTAENIOM 06CNe0BaHUA
U UCNbITAHUA CTPOUTEJIbHbIX KOH-
CTPYKL MM, paGoTaloWMM B TECHOM
COTPyAHUYECTBE C UCNbITaTe/ibHOM
naéopartopuein, NPOEKTHO-KOHCTPYK-
TOPCKUM OTAEJIOM U NPpeANPUATUAMM,
3aHUMAWHUMHNCA UHKEHEpPHO-Treo-
JIOTUMEeCKUMM U3bICKAHUSIMMU.

CneuunanuctaMmn MHCTUTYTa BbIMONHANUCH
pa6oTbl N0 06C/IeA0BAHMI0 CTPOUTENbHbBIX KOH-
CTPYKLMI KPYMHEWLWNX IHEPreTUHECKUX 06b-
€KTOB, B uyucne Kotopbix: O6HMHCKaa AJC,
Nenunnrpaackasa A3C, UrHanunHckasa A3C (Jlnut-
Ba, B nepuoa ctpouTenbcrtBa), banakoBckas
A3C, YepHobbinbckas A3C (nocne aBapum),
BonrogoHckas A3C (BO306GHOBEHUE CTPOU-
TenbctBa), Konbckasa A3C, MaHrbiwnakcKkun
3Heprokom6uHar (r. LleB4yeHko), KanuHuHcKas
A3C. MomuMmo aToro, Hapsaay ¢ o6¢cnegoBaHUEM
CTPOMUTENbHbIX KOHCTPYKUMM cCaMbliXx 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 BbIMNOAHAKOTCA NO creLunanbHOM
nporpaMMe KOMMIEKCHOro o6cnengoBaHus,
paspa6oTaHHoi 3A0 «OPFTCTPOMMPOEKT» Ha
ocHoBe «TpeboBaHWM K 06OCHOBAHUIO BO3-
MOXHOCTU NPOAJIEHUS HAa3HAYEHHOro 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, HOBEWLIWMWU BbIYUCIUTENIbBHBIMU U
nporpaMMHbIMKU CPeACTBaMU, UMEET TECHbIE
CBSI3M C y4EHbIMU U CcrieyManucTtaMmn BeayLmx
NMPOEKTHbIX W Hay4YHO-MUCCNEen0oBaTENbCKUX WH-
cTuTyTOB Poccuu.

ORGSTROYPROEKT CJSC

Build 3, 11, Promyshlennaya st.,
Moscow, Russia, 115516
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.
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TINAHNPOBATH
TPOCTO
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000 «K4» npurnawaer Ha rogoByl0 KOMMJIEKCHYIO NporpamMmmMmy ooy4yeHus «OpraHM3auusa ynpaB/ieHUsl NPOEKTaMM
KanuTaNbHOro CTpouMTeNbCTBa» Ha 2014 rop.

O6y4eHne npoBOANUT BeayLIMM NpenogaBaTesb M aBTop Kypca EneHa BanepbeBHa KonocoBa, K.T.H., YneH akcnepTHoro coseta CPO
aToMHOM oTpacnu, aupektop no pazsutmnio 000 «K4», KypaTop NPOEKTOB, peanndyembix KomnaHmen K4.

MNoapo6Haa nHbopmaums — Ha cante www.k4d-info.com, B pasgene «Ycnyrm» — «[iporpaMmma o6y4eHus».

[darta Tema cemuHapa

CTpyKTypa 4EKOMNO3ULMK PabOT.
BnusiHne cTpyKTypbl AEKOMMO3ULIMM PABOT Ha KAaYeCTBO rpadurKa U BOSMOXKHOCTM €ro aHanm3a. CornacoBaHue
CTPYKTYPbl AEKOMMO3ULIMKN PabOT U CTPYKTYPbI YNpaBaeHusa NpoeKToM. Kak coyeTatoTcs CTPYKTypa AEKOMMNO3ULMK
paboT B MPOEKTE M CTPYKTYpa 3atparT, NPpUHSATas B KOMMNaHWMK.

23.04.14
lMnaHWMpoBaHWe Ha pa3Hbix pasax XUIHEHHOIO LMKIa NpoeKTa.
Moaxoabl K pa3paboTKe KaneHaapHOo-CeTEBbIX rPadUKOB Ha pas3HbIX 3Tanax XU3HEHHOro LnKna. OCO6EHHOCTH
nJiaHMpPoBaHMA pa3pabOoTKK MPOEKTHOM K paboyvern JOKYMeHTauuK. lNiaHMpoBaHue cTtpouTenbcTBa. MNnaHMpoBaHue
NMOTOYHOrO CTPOMTENLCTBA.

lnaHMpoBaHuWe CTpouTENbCTBA.

OCcO06EHHOCTM NIAaHMPOBAHNSA CTPOUTENIbHO-MOHTaXHbIX paboT (Mo Buaam paborT). NnaHnpoBaHue Tpyago3aTpar.
28.05.14 [1naHMpoBaHWe UCMNOb30BaHUS CTPOUTENBHOM TEXHUKN. OCOBEHHOCTH NIaHMPOBAHUS NOCTAaBOK 060PYA0BaHMUS.

MeTogonorus pa3paboTKn KOMMNAEKCHbIX YKPYMHEHHbIX CeTEBbIX rpaduKoB. MeToanyeckne yKkasaHus no paspa-

60TKe rpad®uKoB NpoM3BoacTBa paboT.

OKOHOMWKaA CTPOMTENBLHOIO MPOEKTA.

OLeHKa CTOMMOCTU CTPOUTENbHOIO NpoeKTa. HopmaTtMBHasa 6a3a Ans OLLEHKU NPOAOIKUTENBHOCTU U CTOMMOCTH
CTPOUTENBHOrO NpoeKTa. CpaBHEHWE 6A3UCHO-UHAEKCHOIO U PECYPCHOIO METOOB OLIEHKN CTOMMOCTU CTPOUTESb-
cTBa. 3aBMCMMOCTb CTOMMOCTHM MPOEKTA OT €ro NPoAoIKUTENBHOCTU. METOAMKA OCBOEHHOIO 06bEMA.

25.06.14

[MpoeKT opraHmM3aLumm CTPOUTENbCTBA.
Tpeb6oBaHus K NOC. Mpoueaypbl pa3paboTtku MOC. OpraHmn3auuna padpaboTku MNOC. BudyanbHoe naaHMpoBaHMe
KaK MHCTPYMEHT pa3paboTtku MOC.

23.07.14
KoHTpaKTHble MOAENN OpraHmM3aL M CTPOUTENbCTBA.
Buabl KOHTpaKTOB. 3aKOHOAATENBLCTBO B 06/1aCTU KOHTPAKTHOIO PErYIMPOBAaHMSA B CTPOUTENLCTBE. [IpUMEHEHUE
KaJleHAapHO-CETEBOro NaHMPOBaHMSA Ha CTaanu Bbi6opa reHepasnbHbIX NOAPSAYNKOB: MEXAYHAPOAHbIN OMbIT.
KaneHpapHo-ceTeBble rpadmKN KaK YacTb KOHTPAKTHbIX TPE60BaHUN.

KagpoBoe ob6ecrneyeHune ynpaB/ieHUs CTPOUTENIbHbIMU MPOEKTaMMU.

24.09.14 .
Mogenn KomneTeHunin. MoTuBaLIMsA B CTPOUTENbHbIX MPOEKTaXx.

MpoLlecchbl ynpaBneHUs B MPOEKTHO OPUEHTUPOBAHHOM BU3HECE.
22.10.14 CMK v npouecchl ynpaBfieHns npoexkTom. lNNporM3BoacTBEHHOE NaHnpoBaHMe. CTaHaapTn3auusa B 061acty npo-
€KTHOro ynpaBfiEHNS.

MHbopMaLMOHHaa cucteMa ynpaB/iEHUS MPOEKTaMM.

191114 Cocras. TpeGoBaHusl. BapuaHTbl peanu3daumnn. AHanu3 apdeKTBHOCTH paGoTtsl UCYTT.
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OT PEOAKLIMWN / FROM THE EDITORS

ATOMHbIV MPOEKT

YBaxKaemMble YMTaTe/IM — PYKOBOAUTE/IM U CREeLHA/INCTbI npeanpUATHA aTOMHOM oTpacnu!

HypHan «<ATOMHbIV MPOEKT» — 3TO HAJEXHOE CBA3YIOLEee 3BEHO MEXAY CrneLmannucTtaMmn KpynHeuwemn
B CTpaHe WHXWHUPUHIroBow KoMnaHun HUAIM-ACI, Ha KOTOpylo BO3JIOXKEHA BCS OTBETCTBEHHOCTb 3a
KOMIMEKTauuto, CTPOUTENBLCTBO, NYCKOHaNago4Hble paboThbl U cAaady «Noj KloY» O4HOBPEMEHHO 6onee YeM
Ha 20 o6beKTax aTOMHOW 3HEPreTUKU B Hallew CTpaHe U 3a pybeXKoM, U NPOU3BOAUTENSMU U MOCTaBLLM-
Kamu o6opynoBaHus ana ASC. Mbl paapl, 4TO Halle n3gaHue ycnewHo BbiMONHAET 3Ty GYHKLMIO: XypHan
«ATOMHBIV NPOEKT» MOAyYaloT MPOEKTUPOBLLMKU KPYMHENLLEN B cTpaHe HMKeropoacKon MHXUHUPUHIOBOM
KOMMNaHuu «<ATOM3HEPronpoeKT», CNeLNannCTbl UHKUHUPUHIOBbLIX KOMNaHni MockBbl U CaHKT-lNeTepbypra.

MpaKTMKa NoKasana, 4TO He MeHbluee 3HaYyeHne MMeeT K apyrasa GYHKUMS XKypHana — nHdopMupo-
BaTb CaMu NPeANpPUATUS OTPacC/IN O HOBbIX pa3paboTKax Apyr Apyra, 6biTb A5 HUX UHCTPYMEHTOM MOUCKa
NoTeHLMaNbHbIX 3aKa34MKOB U AeN0BbIX NapTHEPOB. C 3TOM LEeNbio Mbl pacchbilaeM 3Ha4YUTENbHYIO YacTb
TMpaxa (8o 1000 3K3. KaXKaoro BbiNyCKa) Ha BCE 3Ha4YMMble OTEYECTBEHHbIE MPEANPUATUS aTOMHOM OTPacIn
(cnncok o0b6s13aTenbHOM pacchbliKK oNy6MKOBaH Ha Hawem cante www.kuriermedia.ru B pa3gene «*ypHan
«ATOMHBIN NPOEKT»), @ TAKXKE Y4aCTBYEM B BaXHeNLLIMX OTpacneBblx Gopymax, ceMUHapax U KoHbepeHLUusx.

[vBepcudurKaLmsa Npon3BoACTBa CTAHOBUTCSH OAHON U3 Ba)KHEMLWMX 3a4ay 419 MHOTUX NPeanpuaTun
aTOMHOW OTpacsu. YyuTbiBas noxenaHusa naptHepoB, B 2014 rogy peaakums KypHana «ATOMHbIN MPOeKT»
CYLLLECTBEHHO paclunpuia cocTaB YUTaTeIbCKOM ayauTopun, BKIIOYMB B HEE NPEeanpUaTUS MHOTUX CMEX-
HbIX C aTOMHOMN 3HEPreTMKon otTpacnen. C 3aTon Lenblo Hal M34aTeNbCKUIM LEHTP y4acTBYeT He TONbKO B
KPYMHbIX OTPacneBblX MEPOMPUATUAAX, HO U B MHOrOOTpac/ieBbIX BbICTABOYHbIX MPOEKTax, NMPOXOASALLMUX Ha
TEPPUTOPUN CTPaHbI U 33 PYGEKOM.

3T0 NOMOraeT HalMM pexknamogaTensimM NPpeAcTaBUTb CBOM BO3MOXHOCTU HAa MHOTMX CMEXHbIX PbIHKaxX:
TPaLWLMOHHON IHEPTeTUKMU, MaLLUMHOCTPOEHUS, CTAaHKOCTPOEHUS U APYryX.

OyepefHOM HOMEp XKypHana BbIMAET B CBET B OKTA6pe 2014 r. u 6yaeT NpPeAcTaBfieH Ha CneayloLwmnx
KOHIPECCHO-BbICTaBOYHbIX MEPONPUATUAX:

o MexayHapoaHbin dopyM TexHonornyeckoro passutus «TEXHOMPOM-2014», HoBocubupck, Poccus

e CneunannanpoBaHHas BbiCTaBKa «JHepreTrka. dneKTpoTexHUKa. IHeproadpdeKTnBHOCTL», EkaTte-
puHOYpr, Poccus

e dopym nocrasBLMKOB aToOMHOM oTpacan «<ATOMEKC» MockBa, Poccusa

e Ha oTpacneBbix KOHPEPEHLMAX U CEMUHAPaX

Mpurnawaem Bac K cotpyaHmyecTBy! [peanoxuTte cBoM pa3paboTKM 1 MPOAYKLUMIO TbiCS4aM NapTHEPOB,
paboTaloLimx B padHbIX OTPACAAX OTeHECTBEHHON MPOMBbILINEHHOCTH.

Mbl coeguHSAeM NyYLWKX C y4WUMu!

Dear readers-managers and specialists of the nuclear industry enterprises!

«Atomic Project» journal was established as a link between specialists of engineering companies, who
are responsible for supply, construction, start-and—-adjustment and «turnkey» commissioning of nuclear
facilities, and manufacturers and suppliers of equipment for nuclear power plants. We are happy that the
journal is successful in this undertaking: it has become a «real book» for the designers of Atomenergo-
proekt Nizhny Novgorod Engineering Company, it is received by engineering companies of Moscow and
Saint— Petersburg.

Life has shown that another function of the journal — to inform enterprises of the industry about new
developments of each other, to be a useful tool in searching for prospective partners and customers — is
of no less importance.

The next issue of the journal will come out on October, 2014 and will be presented at the congresses
and exhibitions in Moscow, Novosibirsk, Sarov, Ekaterinburg and others.

We welcome you to advertise your products and services for the nuclear industry in the «Atomic Project».

We connect the best with the best!







