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CTOpPOHHIM BXig 3aO0OPOHEHO, UK

[TonnTUKam Bxo[ 3anpeLleH

B 3noxy LBEeTHbIX peBOJIOLUA, NEepPeBoO-
pPOTOB 1 UHPOPMALIMOHHbIX BOMH OCHOBHbIM
06bEKTOM aTaK CTAaHOBATCSA CMbIC/Ibl.

Ecnu y6patb 3a CKOGKM abCypaHOCTb CaMOro
YTBEPXKAEHUS O BO3MOXHOCTU BOWMHbI PYCCKUX C
YKpanHuamu, To 6ECKOHEYHbIE PaCCyKAEHNs O
TOM, KAKOBO COCTOSIHWUE YKPaUHCKOM apMum; MHOTO
1IN YKPaUHCKMX CaMONIETOB MOTYT MOJAHATLCS B BO3-
[yx; ckonibko CMCOK CTOMMOCTbIO B NATb FPUBEH
HaJo OTNPaBUTb YKpauHLUaM, YToGbl XBaTWU/IO Ha
3arnpaBKy OAHOr0 TaHKa; B KaKyto LeHy 060LL10Ch
onurapx-ryéepHatopy Cepreto TapyTe pbITbE LLK-
POKOW KaHaBbl B10/b BCEN rpaHuLbl [JoHeLKom
o6nactu ¢ Poccuiickon defepaumen UT. 4. UT. n.,
— MOTyT CO3AaTb OLLYyLIEHME, YTO UMEHHO TaKoBa
peanbHOCTb, h abCypAHOCTbL BONPOCa O BO3MOX-
HOCTM PYCCKO-YKPanUHCKOM MEXA0YCOOHOM BOMHbI
npu 3ToM ucyesaeT. McyesaeT 1 cMbICn peanb-
HOCTW, NpeBpaLlaemMon B AuKoe 6peaoBoe none.

BoT cunosown Buue-npemMbep «ManjaHHOM
Bnagbl (Bnactn)» Butanuu fipema B CBOEM WH-
TEpPBbIO NPOManJaHHON e KMEBCKOW rasete
coo6LaeT 0 neperoBopax ¢ aMmepuKaHLUaMu:

«Mbl npocunu o BBoge Bovick HATO ans ryma-
HUTaPHO-BOEHHOM NMOMOLLM HAaceNEHMUIO, KOTOPoe
6yneT 6exaTb M3 Kpbima. OgHO3Ha4YHOro OTBETA
He 6bI/10 Noy4YeHo. M amepuKaHLbl, M eBponewm-
CKMe CTpaHbl 6yayT OPUEHTUPOBATLCS MO CUTYa-
umn. Kpome TOro, Mbl npurnawanu ux npuHaTb
yyacTue B KOHTPOJIe BO3/YLIHOIO NPOCTPaHCTBa
Hag 15 o6beKkTaMu, KOTOpblE UMEIOT SaepHoe
TONAMBO. ECNM BO3HUKHYT BOEHHbIE AENCTBUSA
Ha TeppuTopun YKpauHbl, 3T0 Hanbonee onac-
Hble MecCTa, KOTopble MOryT GblTb NOABEPIHYTHI
60M6apANPOBKE M MPUYUHUTL BPED HACENEHMIO.
OTBeTa Ha 3TOT BOMPOC Mbl HE MOAYYNIIN».

Y10 03Ha4YaeT 3ToT Naccaxk? Y70 HblHELHAS
B/acTb YKpauHbl aTakoBaHa PyCCKMMW BapBa-
paMu 1 BblHYXKAEHa onacaTbCs TOro, YTO «MyTUH-
CKMe» paKeTbl, 4abbl TMWKTL CTPaHy EBPOMNENCKO-
ro Bbibopa, pasbom6AT ykpanHckne A3C? Bot
noyemy HATO [OSIKHO CPOYHO B35ITb YKpauHy nog
CBOM «30HTUK», pa3MecTuB Tam cuctembl MNBO?
CnaBa bory, HaToBCKMWe reHeparnbl He yTpaTuIu
3[paBoro cMbicna B Xxofe 3ToM MHGOPMaLMOHHOM
BOWHbI, U 6pej YKPauHCKOW 3/104MHHOWM «BNagbl»
MX He 3apasui.

Ecnu paccyxaeHuns pycodpo6CTBYOLWNX MHO-
cTpaHueB ypoBHS . MakKkerHa o MocKansx,
roTOBbIX B3pbIBaTb YKPAWHCKME aTOMHbIE CTaH-

:
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PoBHeHcKasa A3C / The Rivhe NPP

LMK, eLle MOXHO KaK-TO NOHATb, TO HbIHELWHUM
obuTaTensim nNpaBUTENbCTBEHHbIX KAOUHETOB B
KneBe, Bcepbes ybexaatolmm cebs 1 Mup B BO3-
MOXHOCTHU PyCCKOM 60MBapANPOBKU YKPAUHCKUX
A3C, Hago CPOYHO NIEYNUTLCS.

Mex Tem, B CUTyaLMK FpayKaaHCKOW BOMHbI,
OT KOTOPOW YKpanHa Ha BONOCKe, 6e30MacHOCTb
[IENCTBYIOWMX YKpauHcKkux ASC — Bonpoc aen-
CTBUTENbHO BakHbIN. [pobnema n 6€3 UCKyc-
CTBEHHOI0 Nogorpesa 06LeCTBEHHOrO MHEHNUS
Bbl3blBa€T 6€CMOKONCTBO: 10N, B3SBLUME BNACTb
B KveBe, pasorHanu crtapylo yrnpasfieH4eCKyio
KOMmaHgy, Habupas B CBOW pPsAAbl COPATHUKOB NO
NPUHLMNY NpeaaHHoOCTM ManaaHy. Ho aTomHas
oTpacnb TpebyeT UCKMOYNUTENBHO Npodeccuo-
HanbHOro noaxoja, TeM 6onee, Ha YKpauHe, rae
[Be TpeTu 3Hepro6J0KOB paboTaloT Ha rpaHu
OKOHYaHUA MPOEKTHbIX CPOKOB 3KCMNyaTaLum.
YMECTHO TaK»Ke BCMOMHUTb, YTO aTOMHas aHepre-
TUKa YKpauHbI CyLLECTBEHHO 3aBUCUT OT Poccuu.
PocaTom o6ecneymBaeT NocTaBKy SAEPHOO TO-
nnuBa Ha Bce ASC YkpawuHbl, rae gencteytot 15
3Hepro610KOB, NPOM3BOAALLMX NoYTH 50 NpoueH-
TOB BCEWN 3N1EKTPO3HEPTUMN CTPaHbI. [ToToMy ana
MarjaHHbIX agenToB MHGOPMaLMOHHON BOWHbI
TeMa 6e3onacHocTn ASC Ha YKpauHe 1 poccui-
CKMX «KO3HEeW» cTana OAHOM M3 OCHOBHbIX, MO-
3BONSIOLMX HECTU TMrabanTbl UHOOPMaLMOHHBIX
CTpen B yMbl fitoewn No ob6e CTOpoHbl 6appuKag,.

Ye B cepeanHe deBpans B UHGOPMALIMOH-
HO€E NPOCTPAHCTBO Bpe3anncb COOBLLIEHUS O NO-
NblTKe 3axBaTa HeM3BeCTHbIMK PoBeHcKom ASC.
To nn 06KypeHHble daHaTvKum «[1paBoro cektopar,
TO v, BbICKa3blBanu Joragxku ykpanHckune CMHU,
cneuHas poccuickoro MPY. 3atem Ha YKpanHe
NOSIBMJICA 3anpeT Ha TPaHCMOPTMPOBKY Mo Tep-
PUTOPUKM CTPaHbl PafUOaKTUBHbIX MaTtepuanos,
YTO BbI3BANO MacCy CNEeKyNaLMi, 3anyweHHbIX
B CeTb 60MuamMmm MHGOPMaLMOHHOIo GpoHTa. Ho
0OKa3zaNoch, 4TO Ha aTOMHbIX CTaHLMAX YKpauHbl,
1 06 3TOM CO06LLMA NYy6NMYHO BULIe-NpeMbep [.
PoroauH Ha 3aceaHnmn pOCCUINCKOro NpaBuTeb-
CTBa, TOM/MBa OCTaeTCH Ha ABa-Tpu Mecsua. 310
coobLeHre Nnwb NOAANAO Macna B OrOHb WH-
GopmaLMOHHOIro MaraHa: pyccKkrue 6MoKUpYoT
NnocTaBKuM TonnmMBa Ha Hawwu ASC, npekpalatoT
COTPYAHUYECTBO C YKpauHOM B 1AE€PHOM OTPaciu,
HO «<MOCKaJ/IiM He MOCTaBUTb Hac Ha KoneHu!»

Poccun npuwnoce onposepratb BECb 3TOT
6pea, 3asBAs, YTO BCe CBOM 0653aTeNbCTBa Mbl
HamepeHbl BbINOHATL JO6POCOBECTHO.

i
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«B gestenbHOCTU Kopnopauuun «Pocatom» u,
COOTBETCTBEHHO, BCEX NPEANPUATUI, KOTOpbIe B
Hee BXOLST, OAWH N3 OCHOBOMONAratoLmx NPUHLK-
NnoB — Bcerja BbINONHATb B3AThIE Ha ce65 0653a-
TenbcTBa. He3aBMcMMO OT Nt06bIX NOAUTUHECKUX
NI IKOHOMMUYECKMX O6CTOATENBCTB, pasHorna-
cui 1 daxTopos. Creflys 03BYYEHHOMY NMPUHLIMNY,
Mbl BEAEM CBOIO AEATENBHOCTb BO BCEM MUpe,
1 YKpavHa He uckiyeHne. CoTpyaHMYecTBO C
YKPaWHCKUMK napTHepamu — MuH3Heproyrns,
HA3K «9Heproatom», rocCKOHLEPHOM «AaepHoe
TONMMBO», JHEpromMalucneLcTanbio U Apyrumu
npeanpuaTUaMu — UaeT Y4eTKo, 6e3 cO60eB, B
COOTBETCTBMU C NOANUCAHHLIMU JOFOBOPaAMM U
B35TbIMM 0693aTeNbCTBaMMW», — 3asiBWU NpeAcTa-
BuTenb fockopnopauuu B LleHTpansHon 1 Boc-
To4yHoM EBpone AneKcaHap MepTteH 7 mapTta
areHTcTBY «MHTEpPdaKC».

Kctatu, 6 mapTa ykpauHckas «HauuoHanb-
Has aTOMHas 3HeproreHepupytoLllas KoMmnaHus
«QHeproaToM», yKpanmHcKui onepartop Bcex A3C,
nosy4uaa HOBOro/CTaporo HavyanbHWKa: npe-
3UAEHTOM KOMMNaHMK Ha3HaveH HOpui Hepaw-
KOBCKMM, OKOHYMBLUMI 30 neT Hasag Oaecckum
NONUTEXHUYECKWUI MHCTUTYT NO CreLmanbHOCTH
«ATOMHbIE 3N1EKTPUYECKME CTaHLMKN U YCTAHOBKM»,
ABaapbl Bo3rnasnsaswuin HASK B nepunog npesu-
feHtctBa B. HOweHKo. B aT0T e AeHb N0SBUIOCH
C006LLEeHME 0 TOM, YTO 3anpeT Ha TPaHCNOPTUPOB-
Ky palMO@KTUBHbIX Mateprasnos Nno TeppuTopun
YKpauHbl cHAT. CTano 4yTb CIOKOMHEE, HO POBHO
[10 TOM nopebl, NoKa Butanun Apema He pacckasan
0 TOM, KaK NblTancsa Hanyratb aMepUKaHCKMX Bo-
€HHbIX NPeACTosLWen pycCKon 6ombapaMpoBKOM
YKP@UHCKMX aTOMHbIX CTaHL 1A,

Bpsig nm KTo 6yaeT cnoputb € TEM, YTO aTOM-
Has 3HepreTMKa Ha ypoBHE MEXAyHapoAHOro
COTPYAHUYECTBA — OYEHb NOMUTU3MPOBAHHANA
oTpacnb. B npumep moxHo npuBectn ASC «be-
neHe» Ha ceBepe bonrapuu, rge gaxke Hapoa-
HbI pedepeHayM 3a CTPOUTENbCTBO CTaHLUM
He U3MEHWN pelleHns HOBbIX BnacTen CTpaHbl,
ULLYLLMX APYXKObl M PacnoNoXeHNs aMepuKaHLEeB
M NOTOMY OTKa3bIBalOLWMXCH OT YCAYr POCCUNCKUX
aTOMLUMKOB. BOT M YyKpauvHCKMe aTOMLLMKK MOTYT
pacckasaTb 0 TOM, KaK Npu akTUBHON GUHaHCO-
BoM noaaepke locaena CLUA YkpanHa Havyana
NPOEKT KBaNMbUKaLMmK 94epHOro TonaMea ame-
PUKaHCKOro NPomn3BoAcTBa Ha yKpanHckux ASC.
HauunHaa ¢ 2000-x Tam NbiTaloTca NepeBecTu
CTaHLMM Ha aMePUKaHCKKe TOMIMBHbIE COOPKMU,
OTKa3aBLUMCb OT MHOIONIETHEro COTPYAHMYECTBa
C poccuicKow kopnopauuen «TB3J1». Mpu atom
C CamMOro Ha4vana 3T0ro yKpauvHCKoro apevda K
amepukaHckomy Westinghouse Hu ans Koro He
Obl/I0 CEKPETOM, HTO TOMIMBO aMepPUKaHCKON
GUPMbI Ha YETBEPTb JOPOXKE POCCUMCKOrO, YTO
K TOMY BPEMEHM DUHHbI U HEXM YXKE MPOLLN 3TOT
nyTb U U3-3a MHOFOYMCNIEHHbBIX OTKAa30B amepu-
KaHCKMX CTEPXKHEN BEPHYINCb K POCCUMUACKUM
c6opkaM. Ho Befb nonuMtuyeckas oxota nylle
HeBoONW, TeM 6onee, Korga nNoctaBieHa 3agaya
CHM3UTb 3aBMCUMOCTb aTOMHOM oTpacaun Ykpa-
WHbI OT PoccuK U ecTb HageXaa Ha NoaaepPKKY
[ocaena.

A KaK CHM3UTb 3Ty 3aBMCMMOCTbL? BoT cTosAT
[1Ba HeJOCTPOEHHbIX 6/10Ka XMenbHULUKoM AIC,
3aN0XeHHble elle BO BpemMeHa [op6ayeBa B
1985-86 rogax. CtpouTtenbctBo 3 n 4 6510KOB
XA3C «He pewunT NnpobnemM YKpanHCKOM aHepre-
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TUKWU U YCUNIUT 3HEPreTUYECKY0 3aBMCMMOCTb
CTpaHbl 0T Poccuu», TaKOBO MHEHWE YKPaWHCKUX
3KONOroB, KOTopble 6e3 ycTanu 6opioTcs ¢ 3a-
BMCMMOCTbIO 0T Poccuu. A yKpanHCKuin noprtan
business.ua 6e3 06UHAKOB 3aaBnseT: «Pa3o-
pBaTb paHee NoANMCaHHbINA C POCCUSTHAMM KOH-
TPaKT Ha CTPOWUTENLCTBO ABYX HOBbIX 6/10KOB
XmenbHuuKon AQC HECNOXKHO: Ha KOHKypce B
2008 r. no6eamnn NPoeKT, KOTOPbIN CErogHs He
MOET ObITb peann3oBaH — OH He y4YuTbiBaeT
NOCThYKYCUMCKUI ONbIT, @ 3HAYUT, NPOTUBOPEUNT
TpeboBaHMAM 3anagHOEBPONENCKOM accolna-
LMW OpraHoB perynnMpoBaHus agepHon 6esonac-
HocTh (WENRA). 3a YKpaunHy MoryT cpasuTtbes U
dpaHLuy3bl, U amepuKaHubl. Ecnu, pasymeertcs,
OyaeT n3biCKaHa BO3MOXHOCTb KpeanMToBaHus
cTpouTenbcTBar

YT0-TO MoACKa3bIBaeT, YTO BOT 3Ta BEXI/IM-
Bas peMapKa npo «M3blICKaHWe BO3MOXHOCTU»
KakK pa3 v CTaHeT OCHOBHbIM NPENSATCTBMEM Ha
NYTU CHUMKEHWS 3aBUCUMOCTH «HE3aIEeKHOW» OT
Poccuun. [leno B ToM, 4TO TONIbKO Poccus, 3aHu-
MatoLas HbiHe 0Kono 20 NPOLEHTOB MUPOBOIO
pblHKa cTpoutenbcTBa A3C, CTPOUT aTOMHbIE
CTaHUMM 3a Npeaenamun CBOen cTpaHbl 3a CBOM
e cyeT. XoTa Npw yTpaTte YyBCTBa peasibHOCTU U1
noa aaBneHnemM MHGOPMaLMOHHbIX 6OMLOB, 3a-
XBaTUBLUNX BCE BHYTPEHHWE CPEACTBa MAacCOBOW
MHbOPMaLUK TaK NNOTHO, 4TO MHorue B Kuese
yBepeHbl, BYATO PYCCKUE TaHKM AaBHO YTIOXKaT
KpbIM, paccunTbiBaTb Ha 340POBYIO IOTMKY BPSA
SN CTOMT.

O TOM, KaK KMBYT B HOBbIX YC/IOBUSX YKPaUH-
CKME aTOMHble CTaHLMK, Mbl Y3HaM U3 NEPBbIX
PyK.

3anopoxckaa A9C — caMas KpynHas anek-
TpocTaHuus B EBpone, reHepupytowwas B rog 40-
42 Mnpa KBTY a1eKTPO3HEPruum, 4To cocTaBnsieT
NATYI0 YacTb NPOU3BOACTBA 3NIEKTPOIHEPTUM B
rocyaapcTee v NoioBMHY ee NPOM3BOACTBA Ha
yKpanHckux A3C. CTaHuMs pacrnofioxeHa Ha
6epery KaxoBckoro BogoxpaHunuvuia B 3ano-
POXCKOM ob6nacth 6113 ropoaa IHeproaap, Ko-
TOpbIM BO3HUK 3aecb B 1970 rogy Kak nocenok
cTpouTtenen 3anopoxckon TAC, camoi MOLLHOM
TEN0BON 3/IEKTPOCTaHLMUK YKpauHbl ¢ obLLen
YCTAHOBNIEHHON 31EKTPUYECKON MOLLHOCTbIO
3600 MBT. MpumeyaTenbHo, 4To 13 noytr 50.000
wutenen Heprogapa 6onee 11.000 paboTtatoT
Ha 3A3C. Ecnu K aToMy go6aBuTb NnepcoHan TAC,
TO MOXHO CMeNio cyuTaTh Heprogap ropoaom
3HEpPreTMKoB.

— [MoaToMy y Hac 06CTaHOBKa CMOKOMHas,
SII0AM MOHMMAIOT, YTO HUKaKWe NpeTeEH3nn,ecnm
OHW 1 NOABASIOTCSA, HE AO/IKHbI BAUATb Ha NPo-
M3BOACTBO, CTaHLUWA paboTaeT B 06bI4HOM pe-
XMMe, — pacCcKasana HaM HavallbHUK MHPOP-
MaLMoHHOro ueHTpa Ol «3anopoxckas ASC»
J1.1. MepKynoBa. — Mbl BbINOJHWAK N1@aHOBOE
3afjlaHue No NPOM3BOACTBY INEKTPOIHEPTUN 38
deBpanb, nponssenn 3 mnpa 166 maH KBTy
3NeKTpoaHepruun. Ha 3anopoxckon ASC B pa-
60Te HaxoasATca 5 aHepro6/0KOB, 3aMedYaHui
K paboTe OCHOBHOIro 060pyaOBaHUsA HeT, Bce
MaeT B WTAaTHOM pexume.

XmenbHuukaa A3C / The Khmelnitsky NPP
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3anopoxxckaa A3C / The Zaporizhie NPP

34€ecb CTOUT yNOMSAHYTb 06 OAHOM PSA0BOM
BpoAe co6bITUM, KOTOPOE CTAHOBUTCH BaXKHbIM B
KOHTEKCTE CNoXUBLIENCS cuTyaumn. 7 deBpans
KameHcKo-[JHenpoBCKui paloH oTrnpasgHoBan
70-netve ocBOGOXKAEHUS OT HEMELKO-(allmnCT-
CKMX 3axBaT4yMKOB.

«[lpeactaBuUTENM TPYAOBOrO KOMNEKTUBA 3a-
nopoxckon A3C BMecTe ¢ npeacTaBUTENIMU
OpraHoB BnacTu U utenamu KameHcko-[He-
NPOBCKOro panoHa noceTunn memopuan Benvkon
OTeyecTBEHHOM BOWHbI B I. KameHKa-[JHenpos-
CKasl M BO3/I0XMIU LBETbI. [ocne NPoH3UTeNbHOM
MWHYTbI MONYaHWSA NPO3BYYan 3asmnbl BOMHCKOMO
cantota. CnoBa 6narogapHoOCTU U NoxenaHus
[ONrUX NET XXWU3HW BbiCKa3anu BeTepaHam Be-
nmKon OTe4ecTBEHHOM BCE YYaCTHUKU MUTUHIa
namsaTu», — TaKoe CcOoobLleHMEe pa3MeLLEeHOo Ha
HOBOCTHOM NieHTe canTa 3A3C.

Mogymanock: MOXET, MOTOMY U CMIOKOWHO B
JHeproaape, YTO pamoH ocTaeTcs CBOGOAHbLIM
0T GaLUMCTCKNX 3aXBaTHMKOB.

PoBeHcKkasa A3C - (PuBHeHckas A3C, KaKk
MULLYT Tenepb Ha YKpauHe) pacrnofioxeHHas Ha
peKke CTbIp, Ha rpaHuLe PoBeHCKON M BonbIH-
CKOW obnacTen, exxerogHo NPOU3BOANT CBbiwe 17
MApA KBT/4ac aneKTposHepruu, 4To coctaBnseT
19,4% OT NpPOM3BOACTBA aTOMHbIMU 3NEKTPO-
cTaHuMaMu mnm 9% ot obliero nponsBoacTBa
3NeKTPO3Heprun Ha YkpanHe. CymmapHas ycta-
HOBJ/IEHHAs MOLWHOCTb CTaHUMKN — 2 MIH 835 ThiC.
KBT. Ha PASC akcnnyaTupyeTcs YeTbipe 3Hepro-
6/10Ka, YnCcneHHOCTb nepcoHana — 8400 4yenoBek.

— Kakasi nonbiTKa 3axBaTa CTaHLMH, 4TO
BbI?! 310 BCe AOMBIC/bI ¥ YMbIWAEHHOE HarHe-
TaHWE XYTU, — pas3Besia Cnyxu 0 beBpanbCKom
nonbiTke 3axgata AQC HavyanbHUK ynpaBieHus
MHbOPMaLMK 1 CBA3K € 06LecTBEHHOCTbI0O PASC

H0»kHo-YKpauHckas A3C / The South Ukraine NPP

MN.®. KpatuuK. — Bce y Hac HopmasnbHo. Ecnu
roBopuTb GOPManbHbIM A3bIKOM, TO 3HEPro6/10K
N2 2 roToB K MycKy nocne npoBeAeHus naaHo-
BO-NpeaynpeauTeslbHOro PEMOHTa, CErogHs Kak
pa3 WeCTMAECHATbIE CYTKM PEMOHTA M NPOBOAAT-
Csl UcNblTaHMs 060pyaoBaHMsa M TPyGONpPoOBOAOB
BTOPOro KOHTypa. Bce 3annaHMpoBaHHbIE MePO-
NPUATUS NO KOMMJIEKCHOW CBOAHOM NporpaMmme
NnoBbllWEeHNS 6€30NacHOCTH BbINOJIHEHbI.

[a, oxpaHa cTaHUMK ycuneHa: cenyac 6es-
onacHoOCTb o6ecnevynBaeT CO6CTBEHHAs cnyx6a
OXpaHbl U AOMOSTHUTENIbHbIE CUJTbI MUSTULIMK, NO-
TOMy 4YTO 06CTAHOBKa B CTpaHe HanpsikeHHas. Ho
y Hac 34€ecb BCe JOCTAaTO4YHO CMOKOWHO, pa3Be YTo
yenoBeK 60 BbIX0AAT Kaxkabli Bevep B Ky3HeLoB-
cKe (PoBeHckasa ASC HaxoauTcs B 4 KMIomeTpax
oT ropoaa Ky3HeL0oBCKa, B KOTOPOM MPOXMUBaAET
0Kos10 40.000 yenosek — Pega.) Ha nnowaab no-
paccyxaTb 0 NoNOXeHUN aen B cTpaHe. Ho Bbl
noMMuTe, ropoaoK HeBONbLONW, 3HaYUTENbHas
YyacTb XuUTenen Tak unun nHaye ceasaHa ¢ A3C.
M Bce NoHWMaIOT, 4TO Takoe 6e30MacHOCTb pa-
60Tbl CTaHLMKU, MO3TOMY CaMMi 3aUHTEPECOBAHbI
B CTabunbHOCTK M nopsaake. M Mbl Hageemcs, 4To
TaK Bce 1 6yaerT.

TaKoe e HacTpoeHue U Ha KOXKHO-YKpauH-
ckom A3C, o 4yem HaMm paccKazan B. M. Bep-
HOMOJIbCKUK, HavyanbHWK oTaena no paborte ¢
obuiectBeHHocTbio 1 CMU Ha HOYASC.

CnoKonHo u B ropoge HetewwuH, Ha 6epery
peyKkn [opuHb, rae ctont XmenbHuUuyKas A3C,
OCHOBHOE Ha3Ha4YeHWe KOTOPON — MOKpPbITUE
nedvumnTa aNEKTPUYECKUX MOLLHOCTEN B 3a-
nagHoOM pernoHe YKpauHbl.

M 310 xopowo. Ecnn nonvTnKoB He ycTpaun-
BaeT UX MEeCTO B MUPE, U OHW FOTOBbI ABUraTb
HapoHble MaccChl Ha NOAAEPKKY CBOMX He Bceraa
34paBbiX MAen, To Hapod, 0CO6eHHO Hapog rpa-
MOTHbIN, o6ecneymBaoWmi GYHKLMOHNPOBA-
HWE TaKMX CIIOXKHENLIUX CUCTEM, KaK aTOMHble
CTaHLMK, NPOCTO 06513aH GbITb KOHCEPBATUBHbLIM,
cepXaHHbIM U paccyauTenbHbIM. [ToTOMy KaKk
AJ3C — 370 e He 6aHK KaKon-HUOYAb, KOTOPbIV
MOXHO HaKpbITb ron-cTonMangaHHon 6aHaon;
3TO JaXKe HE «KPOBb 3KOHOMMWKU», KOEW CYUTa-
0T BaOTy, XPaHSLLYyOCs B 3TUX CaMbIX 6aHKaXx.
A3C — 3TO 1 ecTb caMa 3KOHOMMKa. U 6bl1o Gbl
3[0pPOBO, €cnun 6bl MOIUTUKA MOINa 3axo4uTb
Ty[la TOMIbKO MO creupaspeLleHnsaM.

Metp HYPYXOB
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In the era of color revolutions, coups and
information warfare, sense and meanings become
primary targets for such attacks.

If we factor out the idea of a much-heralded
Russian-Ukrainian war, which is absurd in its entirety,
endless discussions on the state of the Ukrainian army,
the number of Ukrainian aircraft that can take off, and
the number of text messages 5 hryvnas each that shall
be sent by the Ukrainians to fuel one tank, or how much
trench digging along the border of the Donetsk Region
with the Russian Federation cost to oligarch Governor
Sergey Taruta, as well as many other issues may create
a feeling that this is what reality is. Thus, the absurd
nature of a possible Russian-Ukrainian war vanishes,
so does the sense of reality turned into wild delirium.

Top-brass Deputy Premier of the Maidan Power
Vitaly Yarema said in an interview to a pro-Maidan
Kiev newspaper about the talks held with Americans:

«We requested to send NATO troops in order to provide
humanitarian and military aid to the population that would
flee the Crimea. No unequivocal answer has been received.
Both the Americans and European countries will be guided
by the situation. Besides, we invited them to exercise joint
airspace control over 15 facilities that have nuclear fuel.
If any hostilities start on the territory of Ukraine, these will
be the most dangerous sites that subject to bombardment
may cause harm to the population. So far we have received
no answer to this question».

What does this tricky move mean? Does it actually
mean that current Ukrainian authorities are civilized
people that have come under attacks of Russian
barbarians and now fear that Putin’s missiles launched
to deprive them of the European choice will destroy
Ukrainian NPPs? That is why NATO shall make urgent
steps to take Ukraine under its wing by placing ABM
defense systems there?

Whereas speculations of foreign Russophobes
like John McCain about Moskals willing to bomb
Ukrainian NPPs are at least somehow explicable,
current occupants of governmental positions in Kiev,
earnestly persuading themselves and the world of
possible Russian bombardment of Ukrainian NPPs,
need urgent treatment.

Meanwhile, in a situation when a civil war in
Ukraine is more than probable, such issues as security
of operating NPPs are paramount. Even with no artificial
stoking of public sentiments, the problem seems
disturbing: people that seized power in Kiev have broken
up the previous management team and are now picking
up new members based on their loyalty to Maidan. But
nuclear industry requires an extremely professional
approach, especially in Ukraine, where two thirds of
power units operate on the verge of expiration of their
service life. Notably, nuclear industry in Ukraine highly
relies on Russia. Rosatom provides nuclear fuel supply
to all Ukrainian NPPs which operate 15 power units
producing nearly 50 percent of the country’s electricity.
So Maidan cyberwar adherents have made the issue of
nuclear safety in Ukraine and Russian «<machinations»
one of the most debatable topic, which allows them to
hit the minds of people on both sides of the barricades
with gigabytes of information.

Already in mid-February the media scene was
attacked with messages about an attempted seizure
of the Rivne NPP. Ukrainian mass media were surmising
about doped zealots of the «Right Wing» or task forces of
the Russian GRU. Later Ukraine banned transportation
of radioactive materials across the country, which
caused numerous speculations launched into the web
by information warriors. Soon it turned out and was
publicly announced by Vice-Premier Dmitry Rogozin
at the Russian government session that Ukrainian
NPPs have fuel for no more than two or three months
ahead. The message added oil to fuelled Maidan:
fx**g Russians block fuel supplies to our NPPs, halt
cooperation with Ukraine in the nuclear industry, but
«Moskals will never bring us to our knees!»

Russia had nothing left to do but disprove such
nonsense by claiming that they intend to meet their
obligations in good faith.

«One of the fundamental principles of Rosatom
Corporation and all its enterprises is never to fail the
undertaken obligations — regardless of any political

or economic circumstances, disagreements or other
factors. Following the above principle we conduct
operations worldwide, and Ukraine is no exception.
Cooperation with Ukrainian partners such as the
Ministry of Energy and Coal Industry, the National
Nuclear Energy Generating Company of Energoatom,
the Nuclear Fuel State Concern, Energomashspetsstal
JSC and other enterprises goes smoothly, without
fail pursuant to contracts signed and obligations
undertaken», said Alexander Merten, the General
Representative of Rosatom in Central and Eastern
Europe on March 7 to Interfax agency.

By the way, on March 6 the National Nuclear Energy
Generating Company of Energoatom acting as the
Ukrainian major NPP operator had a new/old head
appointed: Yury Nedashkovsky who graduated from the
Odessa Polytechnical Institute 30 years ago majoring
in «Nuclear Power Plants and Units». He headed the
National Nuclear Energy Generating Company twice
during Yushchenko presidency before he was again
appointed the president of the Company. On the same
day the ban on transportation of radioactive materials
across the territory of Ukraine was reportedly lifted. It
got a little calmer, but only until the moment when Vitaly
Yarema spoke about how he was trying to frighten the
U.S. military with the upcoming Russian bombardment
of the Ukrainian nuclear power plants.

Few would argue the fact that nuclear industry
at the international cooperation level is a highly
politicized industry. Just one single example proving
that is the Belene NPP in northern Bulgaria, where
even a popular referendum for the construction of
the power plant failed to alter the decision taken by
the new authorities of the country, seeking America’s
friendship and sympathy and therefore rejecting
Russia’s nuclear services. Now Ukrainian nuclear
scientists can also tell how Ukraine with the financial
support of the US State Department launched the
project of qualifying American-made nuclear fuel
at Ukrainian NPPs. From the early 2000s they are
trying to switch local power plants to American fuel
assemblies, thus abandoning long-term cooperation
with the Russian corporation TVEL. However right from
the start, as Ukraine was drifting towards the American
Westinghouse Electric Company, it was widely known
that American fuel was 25 percent more expensive
than the Russian one, and that by the time the Finns
and Czechs had already worked through that way
and as a result of many failures of American fuel
rods turned back to Russia assemblies. However, it
would be a shrewd observation to say that political
desire is worse than fire, especially when a task is
set to reduce Ukrainian nuclear industry dependence
on Russia and there is at least some hope to win the
support of the State Department.

So what are the ways to reduce this dependence?
Just take one example of two unfinished units of the
Khmelnitsky NPP launched back in 1985-86 under
Mikhail Gorbachev. Completion of units 3 and 4 of
the Khmelnitsky NPP «would not tackle the issues of
Ukrainian power supply, but will only raise the country’s
energy dependence on Russia», says Bellona.ru citing
Ukrainian ecologists tirelessly struggling against
dependence on Russia. And a Ukrainian web portal
Business.ua states bluntly: «Breaking a previously
signed contract with Russia on the construction of two
new units at the Khmelnitsky NPP is simple: the project
that won a 2008 tender cannot be implemented today,
as it does not take into account the post-Fukushima
experience, and is thus contrary to the requirements of
the Western European Nuclear Regulators Association
(WENRA). Both French and Americans can compete
for Ukraine, however subject to an opportunity being
found to credit the construction».

As the rhetoric suggests this polite statement
about exploring «an opportunity» will become a major
hindrance to reducing the dependence of Independent
Ukraine from Russia. The case is that Russia currently
occupying approximately 20 percent of the world NPP
construction market is building nuclear power plants
outside the country at its own expense.

We decided to learn firsthand about the new living
conditions for the Ukrainian nuclear power plants.

The Zaporizhie NPP, largest in Europe, generates
40-42 billion kW per year, a fifth of total electricity
in Ukraine and about half of the country’s electricity
derived from the NPPs. The NPP is based on the banks
of the Kakhovka Reservoir, Zaporizhie region, near the
city of Energodar, founded in 1970 as a construction
camp for the Zaporizhie NPP, the most powerful fossil-
fuel power station for a total output of 3600 MWe. It
is remarkable that the NPP provides jobs for nearly
11,000 of 50,000 Energodar inhabitants. With the
fossil-fuel power station staff, it is safe to call Energodar
a city of powermen.

— People here understand that complaints, if
any, should not affect the production process, and
the station operates in a customary regime, says
L. Merkulova, the Zaporizhie NPP information center
director. With 3 billion 166 million kW generated, the
power production target for February was hit. At the
Zaporizhie NPP there are five power units in use, the
capital equipment operates properly, in the normal
mode.

It's worth mentioning a kind of an average event
that appears to become cutting edge in the current
context. The seventieth anniversary of the Day of
Liberation from National Socialist Occupation was
celebrated in the Kamiansko-Dniprovsky Region on
May, 7.

According to the Zaporizhie NPP newsblog, «the
Zaporizhie NPP employees, as well as the authorities
and the people of the Kamiansko-Dniprovsky Region
laid flowers to the World War [l monument in Kamiansk-
Dniprovsk. After a piercing Minute of Silence salvoes
were fired. All the participants of the meeting expressed
their gratitude to the veterans of the World War ll».

It crossed my mind that Energodar is probably so
calm because the area remains free from the Fascist
invaders.

The Rivne Nuclear Power Plant, based on the Styr
river, at the borders of the Rivna and Volyn Regions,
generates more than 17 billion kW-h per year, 19.4% of
NPPs power generation or 9% of the country’s electricity.
The total installed capacity of the NPP is 2 million 835
thousand kW. Four power generating units are run
there, and 8400 people are employed.

— What? NPP seizure? No way! These are just wild
guesses. They are trying to frighten us, says P. Kratchik,
the Head of the NPP PR department thus dispelling any
rumors of a failed seizure in February. Everything is OK.
To deliver, power generating unit 2 is ready to launch
after a routine repair, and today, on the sixtieth day of
repairs, the equipment and the pipeline of the second
circuit are tested. All the necessary safety upgrade
arrangements have been made.

Well, the NPP is guarded attentively: because of
the tensions, the security is provided by its own guard
service supported by the police. All is quiet here, justa
few dozens of people of Kuznetsovsk (with a population
of 40,000 four km away from the Rivna NPP) gather
on the central square to discuss the current affairs.
Do you see what I'm getting at? The town is small, and
a considerable number of people here are in this or
that way connected with the NPP. And many of them,
understanding what operating safety is, are concerned
about stability and order. We hope that’s the way the
ball bounces.

According to V. Vernopolsky, the head of the South
Ukraine NPP PR department, South Ukraine NPP is
in the same mood. All is also quiet in Neteshyn, the
town on the Horyn river, where the Khmelnitsky NPP
is located. Its main target is to cover the electric power
deficit in the western region of Ukraine.

Itis not bad, though. With politicians discontented
with their role in the world and ready to aim masses to
support their scarcely sensible ideas, people, competent
people, involved in such a complicated process as
NPP operation are simply obliged to be conservative,
restraint and reasonable. Because the NPP is not a
bank of some sort that a Maidan gang can rob, it is not
even the blood of economy, meaning the currency that is
keptin such a bank. The Economy is NPPs. And it would
be great to make it clear for the politics that without
a special permit «strangers are not allowed» there.

Petr CHURUKHOV
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He naHaues, HO 3O PEKTUBHbLIM UHCTPYMEHT

C 2005 roga B poCCMICKOW 3KOHOMMUKE
B3AT Kypc Ha ¢opMUpPOBaHUE KlacTepoB.
MpoucxoaUT NnocTteneHHoe 0CO3HaHUEe 3Ha-
YUMOCTH KJIaCTEpPHOro noaxoaa B pelueHuu
3apa4 MoAepHU3aL UM U TEXHOJIOTMYECKOro
pa3BUTUSA OTE4YEeCTBEHHOW 3KOHOMUKHU, KOTO-
poe noaaepxUBaeTcs WMPOKOMacIUTaGHbIM
MOJIOXKUTEJIbHbIM OMbITOM KiacTepu3auuu
3KOHOMMUK MHOIMX pa3BUTbIX CTpaH Mupa,
AOKa3aBLUMM Ha NpaKTuKe 3$pPeKTUBHOCTb
Ucnonb30BaHUA Takoro noaxoaa. KnacrepHo
OpUEeHTUpOBaHHasA NOJIMTUKA paccMaTpuBa-
eTcsl KaK ofgHa U3 Haubonee 3pPeKTUBHbIX
TEXHONOrMM ynpaB/ieHUs permoHaibHbIM pas-
BUTHEM.

Cuctema KiacTepoB MO3BOJSET aKTUBHO
CTUMYNMPOBaTb MHHOBALIMOHHbIE MPOLLECCHI Ha
BCelN TeppuTopmnn Poccun, gaeT BO3MOXKHOCTb
PELINTb raBHyto Npo6aemy Nto601n MHHOBALMOH-
HOWM AeSATENbHOCTU — NPUBAEYEHNE HEOOXOAUMbIX
WHBECTULIMOHHbIX PECYPCOB.

B CtpaTernun passutus HayKn U MHHOBaL MM
B Poccuiickon dengepauun Ha nepmog ao 2015
rofia B KA4ecTBe OAHOM M3 3aa4 MOAepHU3aLMK
9KOHOMMWKM Ha3BaHbl CTUMY/IMPOBAHKE crnpoca
Ha MHHOBALMKW U pe3ynbTaTbl Hay4yHbIX UCChe-
[OBaHWI, co3aaHue yCnoBUI M NPEANOCLINOK
ans GopMUPOBaHWS YCTOMYMBBIX HAy4YHO-MPO-
M3BOACTBEHHbIX KOOMEPALIMOHHbIX CBA3EN, UH-
HOBAaLMOHHbIX CETEN U KNacTePOB.

B KoHuenuuu [ONrocpoyHoro coumainb-
HO-3KOHOMWYECKOro pa3BuTusa PoccuincKon
depepaumm o 2020 r. oTMEYEHO, 4TO ycrnex
peanvsaunnm MHHOBALMOHHOIO CLieHapus pas-
BUTUSA CTpaHbl ByAeT 3aBUCETb OT CNOCOOHOCTH
rocyfapCTBEHHbIX OPraHoB BlacTh 06ecneynTb
YCNOBUS AN AaNbHEWLLIEro COBEPLLIEHCTBOBAHUS
MHCTUTYLIMOHANbHON cpeabl U GpOopMUPOBaHUSA
UHCTUTYLLMOHAJbHBIX CTPYKTYP, MPUCYLLUX MOCTUH-
OycTpuanbHOMy 06LeCTBY. B YACNO 3TUX yCnoBum
BXOAMT MOAAEPKKA KNAcTePHbIX UHULIMATUB, Ha-
NnpaB/iEHHbIX HA AOCTUKEHWE Pe3yNbTaTUBHON
Koornepawum1 opraHM3auumn-nocTaBLMKOB 060-
PyAOBaHUS Y KOMMNEKTYIOWMX, CreLnanm3npo-
BaHHbIX MPON3BOACTBEHHbIX U CEPBUCHbIX YCAYT,
Hay4yHO-UccnenoBaTeNbCKMUX M 06pa30BaTeNbHbIX
opraHu3auui B paMKax TepputoprasbHO-Npon3s-
BOJACTBEHHbIX KNacTepOoB.

Kak n3BecTtHo, B 2012 rogy npolen nep-
Bbli KOHKYPC cpeau pernoHoB Poccuirckown
depgepaunm no oT6opy TEPPUTOPUANbHBIX
KlacTepoB A/ rOCYAapCTBEHHOW MoaaepXx-
KuW. Mo ero utoram 6bin0 oto6paHo 25 Kna-
CTEPOB, KOTOPbLIM MOXET 6bITb OKa3aHa TaKas
noaaep»kKa. [lanee cnncok Noaenuau Ha ase
yacTu: 14 knactepos, KoTopble 60blue APYrux
COOTBETCTBYIOT MOHMMaHMIO CaMOro TepM1Ha
«Knactep», n 11 «3anacHbix», KOTOPbIE, KaK Bbl-
pasunca pyKoBoauTenb AenapTameHTa MHHO-
BaUMi MUH3KOHOMpPa3BUTUSA PO, Kypupytowuin
MHHOBaLMOHHbIE KnacTepbl, Aptem LlagpuH,
B N1060M MOMEHT MOFYT 3aMEHUTb KOro-To 13
nepBbiX YeTbipHaALATH.

B 2013 roagy 4yeTbipHaguaTy oTOGPaHHbIM
KnacTtepam 6bi10 BbigeneHo 1,3 mapa pyénen.

B uncne apyrux couckartenew okasancsa u
CapoBCcKu aTOMHbIM KnacTep. YunTbiBas 60/1b-
LLIOM MHTEpPEC K pa3BUTUIO TEpPUTOPUANbHBIX
KnacTepoB, Mbl pelmnnn 6onee nogpobHoO pac-
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cKasaTb yuTatensam «All» o ero GopmM1MpoBaHUK
N OGYHKLIMOHUPOBAHMN.

Haw cob6ecegHnK — AOKTOP IKOHOMUYECKMX
HayK, Beaywun HayydHbli cOTpyaHuK PPAL-
BHUN3® AmuTtpuii DaitkoB.

— Omutpui IOpbeBu4, BTopoit UHHOBaL K-
OHHbI popym, npoweawnin B CapoBe B KOHLE
NpPOLUIOro roaa, NPMBAEK MHOIO rocTen, KoTo-
pbIM UHTEpeceH Baw onbIiT. U MuHKucTEepcTBO
3KOHOMMUYECKOro passutusa Poccum, u npaBu-
TenbcTBO HMXeropoacKkom o6nactu cHMtTaloT
pa3BuTne CapoBCKOro Knactepa BaXHbIM, U
B Mepy BO3MOKHOCTEN cTapaloTCsa 3TOMy Nno-
moratb. Ho B npe3eHTauum rnasbl ropoga A.B.
lTony6eBa npo3By4yana ¢ppasa o «NpUHYyXKAE-
HUM K UHHOBaLusaM». Bbixogut, Knacrtep — 3to
dopma NpUHYyKAeHua?

— KoHeuHo, HeT. ®pa3za «NpUHyKaeHWe K UH-
HoBauusMm» 6Gblia BBeAeHa B 060pOT npeaceaare-
nem npaBuTenbcTBa PO IMutprem MeaseneBbiM
B KOHUe 2012 roga 1 Kacanacb npexae BCero
KOMMaHu ¢ rocy4yactmem.

MNMoyemy co3paetcs Knactep B Capoe? [a
NMOTOMY YTO 3[€eCb, Ha HEBONbLION TEPPUTOPUH,
06pa30Banoch LieNoe CKoneH1e NpeanpusaTnim,
3aHUMalOLIMXCS pa3paboTKOn U NPOU3BOACTBOM
TEXHWYECKM CNTIOXKHOM NPOAYKLMU. UMEHHO Takoe
CKOMJIeHME 1 Ha3bIBaloT KnactepoM. Ero cneuu-
aNbHO HMKTO He co3aaBasl, OHO OGHLEKTUBHO M
MCTOPUYECKN MOSIBMIIOCH UMEHHO MOTOMY, 4TO
€eCTb Heo6xoaMMble Kaapbl.

J1lo60M 3KOHOMUYECKMI KnacTep — A06po-
BOJIbHOE 06beanHeHWe NpeanpuaTui, pacno-
JIOXEHHbIX Ha oiHOM TeppuTopumn. B CapoBCcKOM
KnacTepe HET XEeCTKUX KPUTEPUEB yHacTusi, HET
HUKaKWUX YIE€HCKMX B3HOCOB WM UHbIX 065a3a-
TenbcTB. lpKn cocTaBneHun 3asiBKM KOMMNaHUu
npocTo 0603Ha4YMIN CBOE KenaHue y4acTBoBaTb
B KNnacTepe, yTBEPAMIN NPOrpamMmmy Pa3BHUTHS, Bbl-
6panv POAL-BHUNI®D B KauecTBe opraHn3aumm-
Koop/AnHaTopa. AKTMBM3aLMa B3aMMOAENCTBMS, a
B HalleM cnyvae, 3TO NpeXKae BCero B3aumoaen-
cteue POAL-BHUNI®D, MHHOBaLMOHHOMO 6M3He-
ca, opraHoB MECTHOro CaMoynpaBneHNs, A0MKHa
NMPWHECTU Kax/4oN CTOPOHE onpefeNeHHYIo Bbl-
rogy. lns ropoaa — HoBble paboyne MmecTa, Ans
MHCTUTYTa — BO3MOXHOCTb Nepeaatb Ha noapsaa
HeKoTopble paboTbl U, COOTBETCTBEHHO, CHU3UTb
nx ce6eCTOMMOCTb U LiEHY, ANt GU3HECA — HAUTU B
nuue POSAL-BHUNI®P 3akazumKa 1 NpoBoAHMKaA
K 3aKa3aM KpYMHbIX KOMNaHWUi. Tak YTo HUKaKoro
NPUHYXKAEHWS HET. ECTb MOHATHbIE OXXMAaHUS, a
Y KaK OHW peanu3yloTcs — 3aBUCKT U OT Hac, U
0T No3nunn deaepanbHbIX BNacTen.

o cBoen cyTv KnacTep — 310 Gopma opraHu-
3alyn 3KOHOMMKHK. He AMpeKTMBHO-KOMaHAaHas, a
OCHOBaHHas Ha MHTepecax 1 06LecTBa, M NPon3-
BoauTenen. KnactepHyto NoaUTUKY aKTUBHO NpK-
MEHSIOT U Pa3BUTbIE, U AMHAMUYHO Pa3BHBalOLLH-
ecs CTpaHbl. 3ameyy, 3T0 UMEHHO NONUTUKa — He
pasoBoe AencTBMeE, a AONrOCPOYHbIM MpoLiecc.
M rocynapctBo B HEM UrpaeT BaXHENLYIO POSib.

To, 4TO POCCUICKOE NPaBUTENbCTBO 06paTH-
N10Cb K COBPEMEHHbBIM MHCTPYMEHTaM Pa3BUTUSA
3KOHOMUKMN — O4€Hb XOPOLLIMI 3HaK. MOXET GbITb,
B Hallen cTpaHe peann3oBaTb TaKylo NONUTUKY
ByaeT CnoxHee, YeM B TOM e EBpone; Bce-Taku
¥ ypoBEeHb NPOM3BO/ACTBA 3a npoLeawme 20 net
CYLLECTBEHHO ynasn, U pa3pbiB Mexay rocygap-
CTBOM U BU3HECOM, MATKO CKaXXeM, 3aMeTHee.
Ho aBuratbcs B 3TOM HanpaBieHnn 0693aTeNbHO
Hajo. M onbIT nocneaHux AByx NeT NOKa3blBaeT,
410 B Poccuum Knactepbl TOXe MOryT 6biTb BNOMHE
¥M3HECNnocobHbl U BOCTPEGOBAHbI.

— A KaK 06GCTOAT Aena ¢ APYrMMHM Knacre-
pamu B Poccun?

— [lo MOeMy MHEHUIO, OCHOBHOE 3apaBoe
3epHO B KNacTePHOM MOJIUTUKE — CMOCOBHOCTb
3auHTEepecoBaTb NPeANPUATUS OAHON TEPPUTO-
puv Apyr B Apyre, cnoco6HOCTb BCEX LIEHTPOB
BIMAHUSA AOrOBOPMUTBCSH Mexay coboun. Ans
Poccun — Belwpb apxuBaxkHas. Tpu u3 14 oto-
GpaHHbIX NO pe3ynbTaTaM npolueawero B 2012
roAy KOHKypca KnacTepoB, B TOM YMC/e U Hall,
BbICTPOEHbI MO NpuHUMNY «[pagoobpasytollee
npeanpusTUe 1 Bce oCTabHble». 34eCb BaXKHOM
ABnseTca npobnema paBHOMNPaBHOro guanora,
aTo4Hee, Npobnema, 4To6bl rpagoobpasytollee
npeanpuaT1e «yBUAENo» BECb OCTaNlbHOM GU3HEC.
Kpome Hac 310 BaxHO Ana knactepoB enes-
Horopcka, iumutpoBsrpaga.

[pyrast YacTb KnactepoB — Habop npumep-
HO O4MHaKOBbIX NPEANPUATUI, B OCHOBHOM He
OYeHb KPYMHbIX, KOTOPbIE UN HE OYEHb XOTAT
06LWaTbCa ApYr C APYroM, UK AensaT NTMAEPCTBO
B KnacTepe. 31o Knactepbl ToMmcKka, HoBocnbup-
cKa, OGHUHCKa.

TpeTbsi rpynna — coo6LLEeCTBO KPYMHbIX KOM-
MaHWM, 4acTo C roCyAapCTBEHHBIM y4acTMEM — B
TatapctaHe, Camape. 34ecb MMAEPOM OJHO3HAY-
HO BbICTynatoT 061acTHble BNacTu.

N oTAenbHO MOXHO BbIAENUTb KiacTepsbl
[y6Hbl M 3eneHorpaga — ¢ 60/blUMM KOAUYe-
CTBOM Y4aCTHUKOB, C xopolein dopmanbHON U
HedOopManbHOW opraHM3aLmen, CyWwecTBYIOLM-
MU KOOPAMHUPYIOLMMU CTPYKTYPaMK, peanbHbIM
npvBAeYEHNEM YHUBEPCUTETOB U T. A. [pnynHa
npocTa: KnacTepbl CO3aaHbl Ha 6a3e NHPPaCTPYK-
TYPbl 0OCOBbIX 3KOHOMUYECKMX 30H.

— To ecTb, UYHHOBaALUMOHHbIE KJ1acTepbl HE
0AUHaKoBbl. MO}HO In cKa3aTb, YTO Of4HU U3
HUX Nyylue, a apyrue xyxe? OaHU BbDKUBYT,
a apyrue ynayTt B UCTOpUIo?

— To, 4TO pasHble, — 3TO TOYHO. Pasnunuuns B
pasmepax TEpPUTOPUM KiacTepa, B TOM, Kakue
npeanpusaTUs ecTb Ha TEPPUTOPUK, KaK OHU B3a-
UMOZENCTBYIOT MEXy CO60M. XO4y 3aMEeTUTb, 4TO
60/1bLUIMHCTBO MHHOBALMOHHbIX KNacTepoB — 310
BCE XKe Tepputopus ogHoro ropoaa: Capos, [ly6-
Ha, AnmuTtpoBsrpas, 3eneHorpag, enesHoropck,
TomcK, JonronpyaHbin, MNywmnHo n T. 4. 310 Hawwm
Hay4Hble ropofa, HayKorpagabl, Kak UX NPUHATO
Ha3blBaTb. TaTapcTaH, Camapa — COBCEM Apyroe
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Maket TexHonapKa «CapoB», cocTaBasitowien 4actu CapoBCKOro UHHOBaLMOHHOI 0 Knactepa
Mock-up of Sarov Technology Park, an integral part of Sarov innovation cluster

[leNno: MWIIMOHHOE HaceNleHne Ha TeppuTopum
KnacTepa, HECKONIbKO MYHWULIMMNAbHbIX pafioHOB,
pa3Hoe KONMYeCTBO NpeanpuaTui. OTcioga v apy-
rve pasnuyua: B HabepexHbix HenHax n Tomcke
B 6U3HEC-UHKYBATOPbI CTOST O4epean U3 HaunHa-
IOWKX NpeanpuHumaTtenen, a B Hueropoackom
obnactu ux coecem Mano. B [ly6He n 3eneHo-
rpage 6onee 70 NpeanpuUATU B Knactepe, a B
[vmunTpoBrpage n *KenesHoropcke u no 4ecaTky
C TpyaoM Habepetcs. KTo n3 Hux ynaeT B UCTO-
puio? lNpefckasbiBaTb He 6epycb. Bce 3aBucut
He OT KOnM4yecTBa Ntoaen u NpeanpusaTuiv, a ot
TOro, KaKk 6yaeT NOCTPOEHO UX B3aUMOAENCTBME
1 noaaeprKa. byaer uHtepec y npeanpustnii —
6yaeT pa3BuBaTbCs Knactep.

- Ho B CapoBe Bce KOoMnaHuu Apyr agpyra
npeKpacHo 3HaloT, ecnu 6bl 3axoTenun, AaBHO
MOI/IU JOrOBOPUTLCA?

— [lenctBUTENBHO, BCE B OAHOM rOpOAe, HO
No pasHbIM MPUYMHAM (M Yalle BCEro HUKaK He
CBf13aHHbIM C GU3HECOM, C UCCNEAOBAHUAMU WU
KOHKYPEHLMEN) Kaxabli paboTaeT caM 3a cebs.
Ha gpyrvx nocmatpuBaeT Uan C Onackou, Uu
€ nofo3peHneM. B Takux cnydasx ana Boccrta-
HOBJ/IEHWNS KOMMYHUKaUu 06bl4HO NpuberaoT
K BHELLHeh noMowmM — K NnpodeccuoHanbHbIM
KOHCYNbTaHTaMm.

B CapoBe npoLieccbl HanaKMBaHUs KOMMYHK-
KalMi Mexay y4aCTHMKaMM Knactepa Havyanucb
¢ 2012 ropa. YT10-TO NonyyaeTcs nyylle, YTo-TO
XYK€, HO, KaK roOBOPUWI OAMH U3BECTHbLIN Nnaep,
«npoLecc nowesn».

- locypapctBO BbiAeNnn0 Gonee MUIIK-
apaa py6nen Ha nogaepKKy MHHOBaLMOH-
HbIX K/1aCcTepoB. 3TN AEHbIU Y}Ke NPULLIK B
Knacrtepbi?

— Hukeropoackas o6nacTb, NpeacTaBneHHas
CapoBCKUM MHHOBALIMOHHbLIM K1acTeEPOM, BbIU-
rpana cyécuauio B 40 MAH py6nen. 310, KOHEYHO,
Hebosbllas cyMMa Ans BbiNOMHEHWUS MPOEKTOB,
HO ¥ KOHKYPC MPOBOAMIICA B CAMOM KOHLLe rofa.

- Ha uTo0 e 6yAayT UCNoONIb30BaHbl Bbl-
AeNneHHble cpeacTBa?

— CpeactBa deaepanbHoOn cy6eunamu 6biiu
nepeuuncneHbl B 604KeT Huxeropoackon o6-

nacTu TONbKO B KOHUe gekabpsa 2013 roga.
[MoaToMy OHM ellle aaxe He noTpayeHbl. Cy6-
cuauns 6yaet ucnonb3oBaHa Ha TPU OCHOBHbIX
HanpaBfeHus.

MepBoe: yyacTne opraHusaumnin, BXOAALWMX
B K/JacTep, B BbICTABOYHO-APMapOYHbIX U KOM-
MYHUKaLMOHHbIX Meponpuatusax. B gekabpe
2013 ropga penerauust CapoBCKOro MHHOBA-
LIMOHHOIO KlacTepa y4yacTBOBasna B ABYX Kpyn-
HbIX MEXAyHapOaHbIX BbICTaBKax — BcemupHom
caNoHe MHHOBALMMI, Hay4yHbIX UCCNeaoBaHUI
M HOBbIX TexHonorum «bptoccenb-MHHOBa/3IB-
puvka — 2013» n MexayHapogHOW BbiCTaBKe
n3obpeteHun B Ceyne SIIF-2013. B Hux npea-
CTaBWIN CBOU M306peTeHns NATb CapOBCKUX
npeanpusatuin: 3A0 «KoHcap», 3A0 «CapoBckue
naéopatopuu», 000 «LleHTp KomneTeHunn 1
06yyeHus», 3A0 «puHaTtom», OAO «UTLL Cucre-
Ma-CapoB». POAL-BHUNID Takke Tpaanum-
OHHO NMpeAcTaBaseT CBOU U306PETEHNS Ha 3TUX
KPYNHEMNLLMX MEXAYHAPOAHBIX MUHHOBALIMOHHbIX
naowaaKkax. M ato HanpaBneHue o693aTesibHO
6yaeT NPOAOIKATLCA.

Btopoe — o6pa3oBaTenbHas AeATeNbHOCTb.
Ha ocHoBe npeanoxeHnin MMHIKOHOMPa3BUTUS
GOpPMUpPYIOTCS CNUCKKM ANs 06yYeHUs.

TpeTbe — co3aaHNe UHXUHUPUHIOBOTO LieH-
Tpa, KOTOPbIM ByAET BKIIOYATb LLIEHTP KO/UTEKTUB-
HOrO NOJSIb30BaHUS CNOXHbLIM 060pyAOBaHUEM
W NporpaMmMHbIM o6ecrneyeHMem U BbIMONHATb
DYHKLUMM 3aKa34MnKa 4J19 MHHOBALIMOHHbBIX KOM-
naHui ropoga. Pacnonaratbcs UHXUHUPUHTOBbIN
LeHTp 6yaneT B TexHonapKe «CapoB»r.

- BecsrocypapcrBeHHas nomoub Knacre-
pam cBOAMUTCH TONbKO K Bbie/IeHUI0 cy6eu-
AWA? He nonyuurtca nu, 4To fleHbru pasou-
AYTCA HEU3BECTHO KyJla U BeCb Knacrtep Ha
3TOM 3aKOHYMUTCA?

— Kpome npepoctaBneHus cyéemanin MuH-
3KOHOpPa3BUTUA Poccumn MCnonb3yeT u gpyrvue
METOAbI NOAAEPHKKN MHHOBALIMOHHbIX KNacTepos.
OpraHu3yloTcst BCTPEYM C NPeAcTaBUTENSIMU UHO-
CTPaHHbIX KNacTepoB, KOMMaHui gns obmeHa
ONbITOM, HaNaXXMBaHNEM KOHTAKTOB. OpraHuay-
I0TCA U NpeanaraloTcs cneuuanbHble Nporpam-

Mbl NOBbILWEHUS KBaNTUDUKaLUKN B BEAYLLMX YHU-
BepcuTeTax Poccun n mupa. Maet noctosiHHoe
MHOOPMUPOBaHME O NPOBOAMMbIX BbiCTaBKax,
ApMapKax, KOHPEepeHUUaX U T. a.

[ng Toro, 4To6hbl Bblaensemble cy6Ccuanmn He
pasoLWnnchb B HUKyaa, NpaBUTENLCTBOM Poccun
M3HavaNbHO 6blIM YCTaHOBNEHbI MpaBuia pac-
X0[0BaHWUS 3TUX cpeacTB. B HMX 06a3aTenbHbIM
yCNoOBMEM SIBNSIETCSA MCMONb30BaHWe cybcuani
KaK MMHMMYM Ha HECKO/IbKO OpraHun3auui, BXo-
[ALWKX B KNacTep, v onpeaeneHbl NPUOPUTETHbIE
HanpaB/IEHUS: y4acTe B BbICTaBKax y4acTHU-
KOB K/lacTepa, MOAroTOBKa U MepenoarotoBKa
KagpoB, CO3JaHWe LIEHTPOB KOJIIEKTUBHOIO
Nnonb30BaHWUS C/IOXHbIM 060pyA0BaHUEM, UH-
YUHUPUHIOBBIX LEHTPOB U MpoYyee.

- YacTto roBopST 06 o4uepesHOM HAABM-
rawowemMcs Kpusuce. B cBA3u ¢ aTUM: Kakue
nepcneKTuBbl y AaNbHeHwero GpuHaHCUpPo-
BaHUA KnacTtepos U3 Giogketa? B CMU yxe
npowna uHpopmalms 0 TOM, 4To 061acTb He
3ano0Xuna cpefcrBa Ha noaaepKy Capos-
CKoro Kiaacrtepa B 6ioaxet 2014 roga.

— MUWHNCTEPCTBO 3KOHOMMWYECKOro pas-
BUTMA Poccuiickon deaepauun 3asBUIO, HTO
B TeKkyllem rogy deaepauma nnaHupyet ¢pu-
HaHCUPOBaTb Pa3BUTME KAacTEPOB B TOM Xe
obbeme — 1,3 munnunapaa pyoénen. B 6iogxkerte
HuxeropoacKkom 061acti B NpoLusioM rofy 6biu
3a0XeHbl HE60/bLUNE CPEACTBA HA NMOAAEPHKKY
CapoBCKOro KnacTtepa, TaK e, Kak U B 3TOM.
MOHO, KOHEYHO, 3aKpbITb BCE NporpamMmbl
noaaepKKu 6uaHeca, Ho Toraa Mbl NOJTYYUM TO,
y1o nonyynnun B 1990-x. CtpaHe KatacTpodu-
YECKM He xBaTaeT COBCTBEHHbIX MPOU3BO/ACTB,
aKTWBHbIE Ntoan Bce 60ee WMPOKUM NOTOKOM
NOKKUAAOT CTPaHY UK MPOCTO BbIBOAAT 6GM3HEC
3a ee npefensl. PegepanbHoe NPaBUTENLCTBO
NbiTaeTCHA PEWNTb 3Ty NPO6IEMY.

KnacTtep — He naHaues, HO OAWH U3 UHCTPY-
MEHTOB, KOTOPbIY CNOCOGEH MOMOYb PA3BUTUIO.
M rocynapcTBo aenaet onpeaesneHHyto CTaBKy Ha
3TOT MHCTPYMEHT.

Anna WAAPUHA
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CLUSTER

Not a Panacea. A Useful Tool

Clusters have been organized in Russia’s
economy since 2005. Importance of clusters for
modernization and technical innovation of the
economy is realized in view of the positive ex-
perience of many countries in clusters. Clusters
have proved to be effective, and cluster-oriented
policy is pursued as an effective regional man-
agement technology.

Clusters boost innovation process in the whole
of Russia and help solve the problem of attracting
investment, the main problem of any innovation
activity.

The Development Strategy of Science and
Innovation in the Russian Federation until 2015
envisages stimulation of demand for innovations
and research, creation of conditions for establish-
ing cooperation in research and technology fields,
formation of innovation networks and clusters as
important tasks of the economy modernization.

The Concept of Long-Term Social and Economic
Development of the Russian Federation until 2020
(«Strategy 2020») emphasizes that the success of
the innovation scenario will largely depend upon
the ability of the authorities to further improve the
institutional environment and to form institutional
structures typical of post-industrial society. It implies
the support of cluster initiatives aimed at establish-
ing cooperation between suppliers of equipment,
products and services and research and education
institutions within territorial production clusters.

The first competition among regional clusters
eligible for state aid was held in 2012. 25 clusters
were chosen and divided into two categories: 14
clusters that conform better to the meaning of the
term «cluster», and 11 «reserve» clusters that can
replace any of the first 14 clusters, says Artyom
Shadrin, Innovations Department of the RF Ministry
of Economic Development, who is responsible for
innovation clusters program.

1.3 billion rubles was allocated to the 14 clus-
ters in 2013. Sarov nuclear cluster was among the
contestants. Today we want to speak about its for-
mation and operation in detail taking into account
that the issue of regional clusters development is
of great interest.

We have invited to conversation Dmitry Faikov,
Doctor of Economics, a head specialist of the Rus-
sian Federal Nuclear Center — All-Russian Research
Institute of Experimental Physics.

- Dr. Faikov, the Second Innovation Forum
held in Sarov at the end of the last year was
attended by many guests who were interested
in your experience. Both Russia’s Ministry of
Economic Development and the Government of
the Nizhny Novgorod region believe the Sarov
cluster project to be important, and they provide
assistance to its implementation. Yet, A. Golubey,
the town’s mayor, used the phrase «<innovation
enforcement» in his presentation. Does it mean
that a cluster is a form of enforcement?

— Certainly, not. The phrase «innovation enforce-
ment» was used by Prime-Minister Dmitry Medvedev
at the end of 2012 with reference to companies with
state participation.

Why is it Sarov where the cluster is being set
up? Because it is a number of companies engaged
in development and manufacture of sophisticated
products and located in a comparatively small ter-
ritory. That is what is called a cluster. It has never
been organized on purpose; it has appeared here
because necessary personnel is available.

Any economic cluster is a free association of
companies located in the same territory. There are
no tough participation criteria for Sarov cluster, no
membership fees or any other obligations. When the
application to the competition was submitted, the
companies just expressed their wish to participate in
the cluster, approved the development program and
elected VNIIEF to be a coordinator. Active interaction
of VNIIEF, innovation business, local administration
bodies will be beneficial to all the parties. The town
will receive new jobs, the Institute will be able to
leave some works to subcontractors and in this
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way to cut their costs, local companies will have
VNIIEF as a client and a vehicle of receiving orders
from large companies. Thus, there is no enforce-
ment whatever. There are some expectations, and
it depends upon us and the federal bodies how the
expectations are implemented.

In its core, a cluster is a form of organizing
economy. The form is not based on directives and
instructions, it is based on interests of the society
and producers. Both developed and developing
countries pursue an active cluster policy. | mean to
say itis a policy, a long-term process, not a one-time
action. And the state plays an important role in it.

The attention of the Russian government to
modern tools of the economy development is a
good sign. Maybe, it will be more difficult to im-
plement the policy in Russia than in Europe: the
production declined during the recent twenty years,
and the gap between the state and the business is
more obvious, to put it mildly. Still it is necessary to
move in this direction. Our experience of the last
two years demonstrated that clusters can be viable
and popular in Russia.

- How are things with other Russian clus-
ters?

— | believe that the best thing in the cluster
organization is the ability to make companies in-
terested in each other, and the ability of all the
parties to come to an agreement. This is of utmost
importance for Russia. Three clusters among the
14 winners of the competition, including Sarov
cluster, are built on the principle: «Local economic
mainstay plus other entities». The problem is to
conduct an equitable dialogue; to be more exact,
the local economic mainstay is supposed to «rec-
ognize» other cluster members. It is topical for us
as well as for the clusters of Zheleznogorsk and
Dimitrovgrad.

Other clusters combine similar companies,
mainly not very large ones, that are not eager to
communicate with each other or they fight for the
leadership in the cluster. Such are clusters of Tomsk,
Novosibirsk, Obninsk. The third type of clusters are
associations of large companies. Many of them are
companies with state participation. They are in Ta-
tarstan and Samara. Usually, regional authorities
assume the leading positions in such clusters. The
clusters of Dubna and Zelenograd are somewhat
special: they have a large number of members, good
formal and informal structures, coordinating bodies,
active universities, etc. The reason is simple: the
clusters have been organized on the basis of special
economic zones.

- It means that innovation clusters are not
similar. Does it imply that some of them are
better and viable while others are worse and
will disappear?

— It's true, they are different in their territory,
the composition of member companies and their
interaction. It is noteworthy that the major part of the
clusters are located on one-town territory: in Sarov,
Dubna, Dimitrovgrad, Zelenograd, Zheleznogorsk,
Tomsk, Dolgoprudny, Pushchino and so on. They
are our science towns, as they are commonly called.
Tatarstan and Samara are different: clusters there
have population of over one million, the cluster ter-
ritory covers several municipal districts with a large
number of companies. It implies other differences:
many starting-up entrepreneurs are standing in a
queue to business incubators in Naberezhnye Chelny
and Tomsk while their number is small in the Nizhny
Novgorod region. Clusters in Dubna and Zelenograd
unite over 70 enterprises each while Dimitrovgrad
and Zheleznogorsk clusters have less than a dozen
member companies. Which clusters will disappear?
I am not going to predict anything. The success does
not depend on the number of people and companies;
it depends on the way they interact and support
each other. A cluster will develop if companies are
interested in it.

- But companies in Sarov are well-acquaint-
ed with each other. They could have made ar-
rangements if they want.

— Indeed, they are in the same town. But for
various reasons (not connected with business,
research or competition) each company operates
only in its own interests. They treat each other ap-
prehensively or with suspicion. It is a usual thing
to use external help of professional consultants to
restore communication in such cases.

In Sarov the communication between the cluster
members has been built since 2012. Sometimes
itis good, sometimes it is not so good, but, as one
famous politician used to say, «the process has
been triggered».

- The state has earmarked over one billion
rubles to support the innovation clusters. Have
the clusters received the money?

— The Nizhny Novgorod region represented by
Sarov innovation cluster has won a subsidy of 40
million rubles. The sum is not large to implement
projects but the competition was held at the very
end of the last year.

— How will the money be spent?

— The money was transferred to the budget
of the Nizhny Novgorod region at late December,
2013. It is not spent yet. It will be used to achieve
three objectives.

First: participation of the cluster members in
exhibitions and communication events. In Decem-
ber 2013 a delegation of Sarov innovation cluster
participated in two large international events: in
Brussels-Innova/Eureka-2013 World Exhibition of
Inventions, Research and New Technologies and in
the Seoul International Invention Fair (SIIF) 2013.
Five Sarov companies exhibited their inventions
there. And we shall proceed with this activity.

Second: education. Based on proposals of the
Ministry of Economic Development lists of trainees
are compiled.

Third: setting up an engineering center with a
center of shared use of sophisticated equipment
and software that will perform functions of a client
of the town’s innovation companies. The engineer-
ing center will be located at Sarov Technology Park.

- Are subsidies the only form of supporting
clusters? Is there a risk of wasting money after
which the cluster will terminate its activities?

— Besides subsidies, the Ministry of Economic
Development offers other forms of supporting in-
novation clusters. Meetings with representatives
of foreign clusters and companies are organized
to share experience and establish contacts. Quali-
fication improvement programs are offered at the
top universities of Russia and abroad. Information
about exhibitions, fairs and conferences is spread.

The Russian government has approved rules of
spending subsidies to ensure that the money would
not go to nowhere. The rules emphasize the need
to spread subsidies among several cluster mem-
bers, and stipulate the key priorities: participation
in exhibitions, personnel training and retraining,
setting up centers of shared use of sophisticated
equipment, engineering centers, etc.

- Rumors of a forthcoming crisis are wide-
spread. A question arises: will clusters be fi-
nanced from the federal budget in future? The
mass media has already reported that financing
of Sarov cluster is not earmarked in the 2014
region’s budget?

— The Ministry of Economic Development has
already made it clear that the same funding, i.e. 1.3
billion rubles, is allocated to provide aid to clusters
this year. The Nizhny Novgorod regional budget ear-
marked some finance for Sarov cluster both last
year and this year.

Certainly, it is easy to terminate all programs of
supporting business. But in this case we shall have
what we had in the 1990s. Russia is in drastic need
of production, active people flee the country or take
their business out of it. The Federal government
makes efforts to solve the problem.

Cluster is not a panacea. Itis a tool that can be
used to boost development. And the state relies on it.

Alla SHADRINA




KJTACTEP

CtpyKTypa CapoBCKOro MHHOBALIMOHHOIO KNacTepa

Bce opraHusauunun-ydacTHnukM CapoBCKOro
WHHOBALIMOHHOIO KlacTepa MOHO YC/I0BHO pas-
[eNMTb Ha TPW rpynnbi:

e MPEeAnpuUsATUS PasBUTUS — KOMMAHWUW, KO-
TOpble NPOAAOT CBOKO NPOAYKLMIO 3a Npeaenamu
CapoBa; oHM 06ecrneynBatoT KOHKYPEHTOCNOCO6-
HOCTb K/lacTepa Ha perMoHanbHOM, HaLlMOHaIbHOM
1 MUPOBOM PbIHKaX U MPUTOK Ha TEPPUTOPMIO A0-
NOSHUTENbHBLIX GUHAHCOB, KOTOPbIE GOPMUPYIOT
Hanoru n 3apaboTHyio nnaTy;

e 6a3oBas ropoacKkas 6usHec-cpeaa U UH-
dpacTpyKkTypa — npeanpuaTus CTPOUTENbHOIO
KOMMEKca, TPAHCMOPTHbIX, MHOOPMALIMOHHBIX,
GUHAHCOBBIX, UH}KEHEPHbBIX U MPOYUX YCAYT, B OC-
HOBHOM 3T NpeanpuUsiTUS paboTatoT Ha PbIHKE ro-
poaa, He6onblas JoNs UX BbIPY4KM dopmupyeTcs
OT NPOJaX Ha ApYrux TEPPUTOPUSX;

e coluuanbHas MHbPaACTPYKTYpa — yypexae-
HUSI U OpraHM3aLMK, KOTopble HEOGXOAUMBI AN1s
co3aaHus 6naronpusTHOr0 MHBECTULMOHHOIO
Knumata Ha TeppuUTOpuUMn.

BaykHbIMUW COCTaBASOLIMMU YAaCTAMM KnacTte-
pa sABNAOTCA OpraHbl rocyjapcTBEHHOW BNacTu
Hukeropoackon o6nactu u opraHbl MECTHOIO
camoynpaBneHus Caposa.

NPEANPUATUA CAPOBCKOIo
WHHOBALIMOHHOI'O K/IACTEPA

oryn «PoAU-BHUNI®D» — opranusauusa —
KoopauHaTtop CapoBCKOro MHHOBALMOHHOIO
Knacrepa

B TeyeHne nocnegHuMx NeT UHCTUTYT MoKa-
3blBaeT POCT OCHOBHbIX MOKa3aTenen: o6bema
peanusaumu NpoayKLmu, NPOU3BOAUTENBHOCTH,
3apaboTHOM NnaTbl. PacTeT 4ons NPOAYKLNUK Fpax-
[IaHCKOro Ha3Ha4yeHns B 06lleM 06beme BbiMy-
CKa. lMponcxoauTt «nepeTekaHne» MHHOBaLMM U3
06GOPOHHOM MPOMBILLIEHHOCTU B FParKAaHCKYO.
B manbHenwem 4acTb 3TUX MHHOBALMM UCNOSb3Y-
eTca NPeAnpUSTUSIMU, PacnoNoXeHHbIMU B CapoBe
1 TexHonapKe «CapoB», TO €CTb, MPOUCXOANT KOM-
Mepunanmsaums AaHHbIX TEXHONOTMMUN.

OCHOBHble HanpaBneHUs Hay4YHbIX Uccneao-
BaHUWI: AaepHas U HEMTPOHHasA GU3KNKa, ra3oBas
[MHaMWKa 1 dU3MKa B3pbiBa, GU3MKA BbICOKMX
NJIOTHOCTEN 3HEPTUN, ANEKTPOAUHAMUKA U PU3MKa
nna3Mmbl, MarHUTHas ruapoanHamMuKka u dusnKka
CBEPXCUJIbHbIX MAarHWTHbIX NOEN, nasepHble UC-
cnefoBaHus, aNeKkTPodU3nYecKne nccneaoBaHus,
MaTeMaTuyeckoe mMofenvMpoBaHne GU3NYECKUX
NpoLeccoB, CUCTEMHOE M NPUKIaAHOE Nporpam-
MUPOBaHWe, pa3BUTUE CYNEPKOMMbIOTEPHbIX TEX-
HOJOrMI U pa3paboTKa BbICOKOMPOU3BOANUTENbHbBIX
3BM, TEXHONOMMK CO34aHNSA BbICOKOCKOPOCTHbIX
KOMIMbIOTEPHbIX CETEN.

OAO «06ecne4vyeHue POSAL-BHUNID»

MopnepKaHue n pa3BUTUE CYLLECTBYIOLLETO
3HEpPreTMYecKoro KoOMMaeKca B Lensix 6ecnepe-
60MHOIr0 U rapaHTUPOBAHHOIO CHabXeHus oc-
HoBHoro notpe6utens Gryr «PeAL-BHUNID» n
ocTanbHbIx noTpedutenen 3ATO r. Capos Ten0BOK
1 3NEKTPUYECKOW 3HEPTUEN, Ta30M; CO3[aHUNE HO-
BbIX BbICOKOTEXHO/IOMMYHbIX MPOU3BOACTB.

000 «CuHTEeK»

NHXWHUPUHTOBas KOMMNaHMWS, BbINOHAOLW AN
paboThl N0 aBTOMAaTU3aLMM TEXHONOTMYECKUX NPO-
LLeCCOB B PasnMyHbIX OTPACNSAX NPOMbILLIEHHO-
CTW, B TOM YMCIle Ha 06beKTax TPy60npoBOAHOIO
TpaHcnopTa HedTU, HeDTENPOAYKTOB, HEDTAHOM
1 ra30BOW MPOMBILLIEHHOCTH, XUMUYECKUX, IHEP-
reTMYeCKMX U Apyrux B3pbiBOMOXKAPOONaCHbIX 1
BpeAHbIX MPON3BOACTB U OGBLEKTOB (MO Knaccu-
$uKaunm focctpos PO — 06beKTbl 1-ro ypoBHS
OTBETCTBEHHOCTH).

000 «LleHTp KoMNeTeHLUHUU U 00y4EeHUs»

CoBpPEMEHHbI UHXMUHUPUHIOBbLIW LIEHTP, OC-
HOBHbIMM 3aj@a4aMn KOTOPOro ABASOTCA: NPOABK-
EeHWe KOMMNaKTHbIX cynep3BM v BblYUCAUTENBHBIX
KnactepoB npoussogctea Py «PeAL-BHUNID»
B pa3/iMyHble OTpacax NPoMmbIlIeHHOCTH PD; fo-
BefleHne MaTemaTuyeckux metoank eryr «PodL -
BHUN3®P» 10 KOMMEpPYECKOro YPOBHS; pa3paboTKa
NPOrpamMmmHOro obecneyeHunsi B 06,1acTv CynepKom-
NbIOTEPHBIX NapanefibHbIX BbIYMCAEHUN (3aKa34nK
— MuHUCTEPCTBO 06pa30BaHma U Hayku PO un ap.).

OAO (UTL, «Cuctema-CapoB»

SOA/SaaS cucTeMbl, akyCTUKO-IMUCCUOHHbIE
TEXHONOMMK, CUCTEMA pacrno3HaBaHWUsS PYCCKOM
peyun, MaTeMaTMyecKoe MoLenpoBaHue npoLec-
COB, 3/IEKTPOMarHuWTHas foKaLus, MO6GUNbHbIE
NPUNOXEHMS.

3A0 TexHonapkK «CapoB»

NHdOPMaLMOHHbIE TEXHONOTUU (C POKYyCOM
Ha CYynepKOMMbIOTEPHbIE TEXHOSIOTMKU U MOAENU-
POBaHWE CNOMHbIX MPOLIECCOB), CUCTEMbI aBTOMa-
TM3aLWK 1 pa3paboTKM NPorpamMmmMHo-annapaTHbIX
KOMIM/IEKCOB, Na3epHble TEXHOMOMMK U anbTepHa-
TUBHAasA 3HepreTnka, HoBble MaTepuarnsl.

3A0 «KoHcap»

[poeKTMpoBaHWe 1 NPOMU3BOLCTBO 060PYLOBa-
HWS ANS OYUCTKM BO3yXa Ha OCHOBE COBPEMEHHbIX
CMOCO6OB Mbl1Era3o04ymUCTKH.

PaszpaboTka 1 npomn3BoacTBO 060pyAOBa-
HUSA NS OYUCTKM BO3Ayxa OT MPOMbILLIEHHbIX
BbI6POCOB HAa OCHOBE PYKaBHbIX U KaPTPUAMKHbIX
GunbTPOB.

N3roToBnieHne ByHKepoB-HaKonuTenen ans
ChbIMy4ynx Matepuanos.

MpoeKTpoBaHWe 1 NPOU3BOACTBO MNblIEBLIX
BEHTUNATOPOB, aCMMpPaLMOHHbIX CUCTEM Ha Npo-
MbILWAEHHbIX NPEANPUATUSIX.

Cap®TU HUAY MUDU

YnoBnetBopeHue NoTpebHOCTU NIMYHOCTU B
WHTENNEKTYaNbHOM, KylbTYPHOM M HPaBCTBEH-
HOM pPa3BMUTUM, MOBbILEHWE NPODECCUOHANBHOIO
YPOBHS BbINYCKHWKOB Yepe3 MHTErpaLimio BbICLLErO
06pa30BaHus M HayKK1, BOCMPOU3BOACTBO Kaapo-
Boro noteHuvana POAL-BHUNI®D, dopmuposa-
HWe rpaXAaHCKMX KaYecTB IMYHOCTHU, COXPaHeHWe
HPaBCTBEHHbIX U KyNbTYPHbIX LEHHOCTEN.

000 «[MpomaBTOoMaTuka-Capos»

Mpon3BoOACTBO 3aMOPHO-PEryIUpPYOLLIMX
YCTPOWMCTB 4719 ra30BOMN, HEPTAHOM M APYrMx OT-
pacnev a3KOHOMWUKK, MeTaN1006paboTKa.

Bbinyckaemas 1 peanuayemasi NpoayKLus:
yCTpOWCTBa 3anopHO-PEryMpytoLLMe, yCTPOMCTBA
oTCeKalollne, yCTPOMCTBA PETYIMPYIOLLME, KPaHbl
LIapOoBble C Pa3/IMYHbIMU TUNAMK NPUBOAOB.

OKasblBaeMble YCNyru: BbiNO/HEHWE 3aKa30B
M0 BbIMYCKY Pa3fnYHbIX U30eNunit, TpeBYIoLmMX ToY-
HOW MeXaHMYecKon 06paboTKU.

3A0 «3aBop aHepreTM4ecKoro o6opyaoBa-
HUA «QHEpPronoToK»

Pa3paboTKa, KOHCTPyMpoBaHWE, MPOABUKE-
HWEe W BHeapeHWe 060pyaoBaHNUS, TEXHONOTUI,
Hoy-xay B cdhepe aHeproc6bepexeHust; paspaboTka
1N OCBOEHMWE NMPOU3BOACTBA COBPEMEHHbIX KOH-
CTPYKLMI TPy6ONPOBOLHON apMaTypbl, 31E€KTPO-
NPUMBOJOB M HecTaHAapTHOro o6opyaoBaHus,
B T. Y. A/19 PaAnO0aKTUBHbIX OTXOAOB, U T. A.

OAO «TexHonapK-TexHonorus»

Peanusauus nporpammbl «Co3gaHue Hay4-
HO-MPOM3BOACTBEHHOIO Kactepa «[ockopnopa-
uma Pocatom — ADPK «Cuctema» — obecneyeHne

WMHHOBALMOHHOMO Pa3BUTUS OTPAC/IM Ha OCHOBE
MOBbILIEHWUS Hay4YHO-TEXHUYECKOro NoTeHLmMana
W paclIMpPeHHst chepbl UCTONb30BaHNS SAEPHbIX
TEXHONOTWIM B MPUOPUTETHBIX HAMPaBNEHUAX Ha-
YKU U TEXHWUKM»,

000 HTO «Tepcu-Kb»

Pa3paboTka 1 BHeapeHue NoAHODYHKLMO-
HanbHoM SCADA-cuctembl «<Kackaa-CAY»; paspa-
60TKa M U3roToBJIEHME MOJlyNIeN BBOJa,/BbiBOAA,
NPOLLECCOPHbIX 6110KOB aANns cucteM ACY Tl TM;
pa3paboTKa KOHCTPYKTOPCKOM M 3KCMyaTaLMoH-
HOW OKYMeHTauuu; pa3paboTKka cneyuanbHOro
NporpamMmmHoro obecneyeHus; paspaboTKa v BHe-
[pEHME crneunanbHbiX MHEBMATUYECKUX CUCTEM
ynpaBfieHWUs; TEXHUYECKOE 06CNyKMBaHWE BHe-
[PEHHbIX CUCTEM.

3A0 «Cucrema»

3aHMMaeTCst KOMMIEKCHON PEKOHCTPYKLUMEN
06BEKTOB KynbTypbl: pa3pabaTbiBaeT NPOEKTHO-
CMETHYIO JOKYMEHTaLUMIo; pa3pabaTtbiBaeT U U3-
roTaB/MBaET HECTAHAAPTHYIO MEXaHUKY, BKtoYas
KOMMbIOTEPU3UPOBAHHbLIE KOMMEKCHI yripaBne-
HWS; MOHTUPYET 060pyAOBaHKe Ha 06bEKTE; NPo-
M3BOJMT NyCKOHaNa[Ky; o6ecneynBaeT rapaHTuii-
HOe 1 cepBUCHOE 06CNyKMBaHWE.

000 «KoMMIEeKCHbIA NPOEKT»

[eatenbHoCcTb B 06/1aCTU apXUTEKTYPbI, UH-
KEHEPHO-TEXHUYECKOE NPOEKTMPOBaHWE B MNPO-
MbIWAEHHOCTU U CTPOMTENbCTBE, NOATOTOBKA
CTPOUTENbHOIO y4YacTKa, CTPOUTENbCTBO 3AaHWM
N COOPYKEHUN.

®unuan 3A0 puHaTOM»

MpoeKTupoBaHue, BHEAPEHMWE W, B MEPCMEK-
TUBe, o6cnyxuBarue UT-cuctem POSAL-BHUNI®.
YucneHHoCTb COTPYAHUKOB dunmnana coctaBuT
6onee 80 YenoBeK U BygeT pacTu No mepe pe-
anvsauuy NpPorpaMmebl Mo BHEAPEHWIO TUMOBOM
MHPOPMaLIMOHHON cucTeMbl npeanpusatun A0K,
BBO/A CUCTEMbI B MPOMBbILLIEHHYIO 3KCMyaTaLuIo
1 TUPAXXMPOBAHWUIO pa3paboTaHHbIX PELIEHW.

3A0 «CapoBcKue JlabopaTtopum»

YCnyrm UHKUHUPUHIOBOIO M HAy4HOT 0 XapakK-
Tepa. MHHOBALIMOHHbIV @yTCOPCUHT B TaKMx 061a-
CTAX, KaK UHXEHEPHbIW aHanns, Bbl4ncnuTenbHas
®U3UKa Y XMMHUS Y IKONOTUHECKUI MHKUHUPUHT.

OCHOBHble 061acTv cneynanmaalmu: aBToOMO-
6uNbHas 1 aBUaKOCMUYECKas MPOMBILLIEHHOCTb,
3/1EKTPO3HEPreTUKa, ynpasneHue MatepuanbHbiMu
pecypcamMu, MMKPO3NEKTPOHUKA, papMaLeBTUKaA,
TpaHCMOPTHas U CTPOUTEbHas UHAYCTPUK.

000 «HMM <A3mMepuTeNbHble TEXHOIOTUU»

Pa3paboTKa, NpOn3BOACTBO U BHeapeHue
COBPEMEHHbIX 3JIEKTPOHHbIX MPUGOPOB, MPO-
rPaMMHbIX KOMTIEKCOB, CUCTEM, AATYMKOB M
ucnbiTaTeNbHbIX METPONIOMMYECKUX CTEHAOB AN1A
obecrnevyeHns 6e30MNacHON U Ka4eCTBEHHOW 3KC-
nayatauuu asuratenen, Typ6uH u apyroro npo-
MbILWNEHHOrO 060PYyA0BaAHUS.

AHO «lleHTp pa3BuTua CapoBCKOIro UHHO-
BaLMOHHOrO KiacTepa»

PasBute CapoOBCKOro WMHHOBALMOHHOIO
Knactepa.

Pa3paboTKka 1 cogencTaume peanmaaumm npo-
eKToB pa3BuTUS CapoBCKOro MHHOBALMOHHOIO
KnacTepa (OKa3aHWe KOHCY/NbTaLMOHHbIX YCAyT,
nposeaeHne MHGOPMaLMOHHbIX KomnaHuin B8 CMWU,
npoBeAeHne MapKETUHIOBbIX UCCeA0BaHMI Ha
PasNMYHbIX PblHKaXx).

OpraHu3saLusi NOAroTOBKM, NEPENOArOTOBKMU,
MOBbILIEHNS KBANMOUKALMU U CTaXKMPOBKM KaapoB.
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KJTACTEP

OKasaHue coAenCcTBUSA yHaCTHUKaM B BbiBOJE
Ha PbIHOK HOBbIX MPOAYKTOB M Ap.

Llkona uHdopmaTuku «BeKtop ++»

O6ecneyeHne HavanbHOM (cneunanbHom) 6a-
30BOM NOArOTOBKM AN19 6yAyLLMX CNeLnanucToB no
KOMMbIOTUHIY (MPOrpamMMMUCTOB, CMELUanncToB No
aIMUHUCTPUPOBAHUIO MHPOPMALMOHHBIX CUCTEM U
6a3 JaHHbIX, UHKEHEPOB-CUCTEMOTEXHMKOB U1 Ap.).

000 «CapoBckuit UHKeHepHbIn LleHTp»

Pa6oTaeT B 06/1aCTH COBPEMEHHbIX KOMIMbIO-
TEPHbIX TEXHOOMMI, B YaCTHOCTH, B 06/1aCTH pe-
LIEHWS! KOMMIEKCHbIX 3aAay CTaTU4eCKON, AnHa-
MMYECKOMN M BUOPALIMOHHOM MPOYHOCTU CIIOMKHbIX
KOHCTPYKLMI, aHanM3a TENNOBbIX U raso-, rnapo-
OMHAMUYECKUX PEXUMOB PasfIMYHbIX U34ENUN U
yCTaHOBOK.

000 (no6anTect»

PaspaboTKa # NpPoM3BOACTBO AaT4UKOBOWM
annapaTypbl AN M3MepPeHUs BUMGpPaLMK, OTHO-
CUTENbHbIX CMELLEHWI, yaapa, AaBleHUs], CUITbI,
aKyCTMYECKOW 3MUCCHM; MPOBEAEHUE HAYYHO-TEX-
HUYECKUX UccnefoBaHUin B 061acTu co3faHus
CPeAcCTB U3MEpEeHUss NapamMeTpoB ABUKEHMUS U
MEXaHMYECKMX HarpyKeHWM; ycnyru no MeTposo-
rMYeCKOMy o6ecrneyeHuIo.

3A0 «<BHUUID-IHeprus»

Cneuwnanu3unpyetcs B 061acti co3aHns aB-
TOMaTU3UMpPOBaHHbIX MHGOPMALMOHHO-U3MeEPH-
TeSIbHbIX CUCTEM KOMMEPYECKOro y4eTa 3JIEKTPO-
3HEPruu ans pac4eToB Ha PO3HUYHOM M OMTOBOM
PbIHKE 3/1IEKTPO3HePruK, B cektope KX, a Takxe
B 06/1aCTM ONTUMMU3ALIUU PEKMMOB U CHUXKEHMUSA
noTepb B 3N1EKTPOIHEPTrETUKE.

000 «3neKTpa»

Pa3paboTKa 1 NocTaBKa CMCTEM aBTOMAaTUKH
JIOKasbHbIX TEXHOOMMYECKMX YCTAHOBOK; pa3pa-
60TKa ¥ NoCTaBKa CMCTEM aBTOMATUKM NNOKasbHbIX
TEXHOJIOrMYECKUX NPOLIECCOB; pa3paboTka 1 no-
CTaBKa KOMMJ/IEKCHbIX CUCTEM aBTOMATU3aLMK pas-
JIMYHBIX TEXHONIOTMYECKNX OOGBEKTOB; pa3paboTKa
HecTaHAAPTHbLIX CUCTEM aBTOMATUKM.

3A0 «BHUNID, TeneBuaeHne, aBTOMATHKA,
Hay4yHble uccneposaHusi, Kommepuusa (TAHUK)»

[eatenbHOCTb B 06/1aCTU apXUTEKTYPbI; UH-
EHEePHO-TEXHMYECKOE NPOEKTUPOBAHME; reo-
noropa3sBefjoyHble U reodunsnyeckne paboTol;
reogesvyeckasl u Kaptorpadpuyeckas gesaresb-
HOCTb; AeATENbHOCTb B 06/1aCTU CTaHAapTU3aLnm
1 METPOSiIornu; B 061aCTM rupoMeTe0opOornuu n
CMENHbIX C Hen 06nacTsAX; MOHUTOPUHT COCTOSHMSA
OKpY)KaloLlewn cpeabl, ee 3arpsa3HeHns; Buabl aes-
TENIbHOCTU, CBA3AHHbIE C PELUEHUEM TEXHUYECKUX
3aj4ay, He BK/IOYEHHbIE B ApYrMe rpynnupoBKU;
npegocTaBneHne MHGopMaLumMm O COCTOAHUN U
3arpsi3HEHUN OKpPYXKalolen NPMPOAHON cpeabl;
NPOW3BOACTBO FOTOBLIX METAINIMYECKUX UBAENNNA;
XMMHWYECKOoe Mpon3BOACTBO.

OAO «BHUUNID-KoHBepcusa»

BbinonHeHne paboT no AoroBopam Npoun3Boj-
CTBEHHOI0 Ha3Ha4YeHUs!, OKa3aHWe IPUANYHECKMX,
KalPOBbIX, KOHCANTUHIOBbIX, MHHOPMALMOHHO-
KOHCYNbTALMOHHbIX U APYrUX BUAOB yCnyr

000 «HauuoHanbHbI LEHTP Na3epHbIX
CUCTEM U TEXHOJIOTUI»

Co3gaHue oTe4ecTBEHHOr0O KOMMEPYECKOro
NPOM3BOACTBA LWMPOKOrO CMEKTpa 1a3epos, B
TOM 4MCEe, KOMMOHEHTOB MOLLHbIX 1a3€POoB C AM-
OAHOM HaKa4yKoW, a TaKKe 3N1EMEHTOB ONTUYECKMX
1 Nla3epHbIX CUCTEM.

MpoayKTbl: HENpPepbIBHLIE U KBa3UHENPEPbIB-
Hbl€ 1a3epbl ¢ AMOAHON HAaKa4YKoM (MOLWHOCTb 10-
1000 BT); MnynbCcHble na3epbl C AMOAHON HaKay-
KOW; TEXHOMOrMYECKME NTa3epHble KOMMIEKChl Ans
PE3KM M CBAPKM METANNOB U 41 MMKPOO6PaboTKM;
MeULIMHCKME Na3epHble KOMIMIEKChI; CIIOXHble
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Na3epHble KOMMMIEKChI A9 Hay4YHbIX nccnegoBsa-
HWK; CONyTCTBYIOLWAA NPOAYKLMA Ha Co3aBaeMblX
npon3BoACTBax; CepBUCHbIE U Apyrne ycnyru.

000 «'K bunap Ko»

06beanHSET HecKonbKo npeanpuatnn: 000
«'K BuHap Ko» — MapKeTuHr, 6yxranTepcKuin u
ynpasneHyeckui yyet; 000 «CUTUC» — reHepaums
MHHOBALMOHHbIX MPOEKTOB U MX NonHas 6U3Hec-
ynakoBka; 000 «HaHoKopyHA» — cepuiHoe npo-
M3BOACTBO BbICOKOYMUCTOrO OKCHAA altoMUHUSA
(99,999%); 000 «MuKkpomeTaH-C» — co3agaHue
MENKOCEPUINHOIO MPOU3BOACTBA aBTOMOGUIbHbBIX
rasoHanoNHUTENbHbIX KOMMPECCOPHbIX CTaHLMI;
000 «[enbra-candup» — paspaboTka NPUHLMMIN-
anbHO HOBOM aHEPTOIPGDEKTUBHON YCTAHOBKM MO
BblpalLMBaHKIio 0C060 KpynHbIX (40 500 Kr) MOHO-
KpucTannos candupa metogom MycaToBa (Kupo-
nynoca, NON), pesanaeHT doHaa «CKONKOBO»; U Ap.

OAO «ABaHrapa-KoHusepcus»

Co3pnaHue, BHeAPEHME W peann3aums Hayd-
HO-TEXHMYECKOM NPOAYKLMK, B TOM YUCNE, IHEP-
roTpaHCMOpPTHOro 060pyAOBaHMS; NpPoBEAEHME
Hay4YHO-UCCNeaoBaTeNbCKMX, OMNMbITHO-KOHCTPYK-
TOPCKMUX PaBoT M Hay4HbIX IKCMNEPTU3 MO BCEM
HanpaBfieHUAM AeATENbHOCTU U Mp.

MpeanpuaTe BbINONHAET PSA MHBECTULMOH-
HbIX MPOEKTOB: OCBOEHWE CEePUINHOro NPOU3BOA-
CTBa HOBEWLLMX CUCTEM YNpPaBNeHUS U GYHKLIMO-
HUPOBAHUSA TArOBbIX NPUBOAOB A/ FOPOLACKOrO
naccaxMpPCKOro TpaHcmnopTa; co3aaHne MHBECTH-
LLMOHHOTO LieHTpa . Capos.

3A0 «06beaguHeHne BUHAP»

Cneunanusupyetcs B 0651acTv pa3paboTKH,
NPOM3BOACTBA U BHEAPEHWUS TEXHUYECKUX U NPO-
rPamMMHbIX CPEACTB KOMMIEKCHbIX aBTOMAaTU3K-
POBaHHbIX CUCTEM KOHTPOJIS U aBTOMATUYECKOrO
yrnpaBieHUsi MPOMbILLIEHHbIMU OGbEKTaMM U TEX-
HOMOIrMYECKMMM NPOLIECCaAMM.

000 «HMNO BHUHNID-Bonroras»

Pazpa6atbiBaeT 060pyaoBaHue, KOTOPoe Uc-
Nnonb3yeTcsl B TEM/0BON U aTOMHOW 3HEPreTUKe;
HedTenepepaboTKe; razonepepaboTKe U raso-
[106bl4e; XMMUYECKOMN MPOMBILLIEHHOCTH; aBTO-
MOGWIbLHOM MPOMBbILLIEHHOCTU; MyHULIMMANIbHOM
X0391CTBE M Ap. HoMeHKnaTypa npou3BoauMOoro
npeanpusiTMeM o60pyaoBaHUs U MPOrpamMmMHOro
obecneyeHunsa coctaBnset 6onee 300 BMAOB.

COBET CAPOBCKOIo
WHHOBALIMOHHOIO K/IACTEPA

A.H. Knenau, npeaceanatens CoBeTa Knactepa,
3amMecTUTe/lb MUHUCTPa 3KOHOMWYECKOro pas-
BUTUA POD;

A.E. WaapwH, 3amectutens npeacepatens
CoBeTa KnacTepa, avpekTop [lenaptamMeHTa uH-
HOBAaLMOHHOro pa3BuTus MUHUCTEPCTBA 3KOHO-
MUYeCKOro pa3sutua Po;

N.M. KamMeHCKMX, NepBbIt 3aMeCcTUTeNb reHe-
panbHOro gMpeKkTopa fockopnopaumm «<Pocatom»
— AMpeKTop [IMpeKLMM No a4epHOMY OPYKENHOMY
KOMIIEKCY;

B.A. MNepLyKoB, 3amecTUTeNb reHepanbHOro
aupekTtopa lockopnopauuu «Pocatom» — AMpeKTop
[OnpeKunm no Hay4HO-TEXHUHECKOMY KOMMIEKCY;

B.E. KoctiokoB, gupektop ®Iryn «PdAL-
BHUNID»;

M.H. CtpuxaHoB, pexktop HUAY «<MUDU».

B cocTtaB CoBeTa Knactepa BXOASAT TaKkKe npej-
cTaBuUTENM MUHUCTEPCTBA KOMMYHUKALWI U CBA3K
P®, MunuctepctBa o6pazoBaHus PO, Muxuctep-
cTBa duHaHcoB PP, MuHucTepcTBa pernoHanbHoro
pa3sutus PO, npaButenoctBa Huxeropoackom
o6nactu, OAO «ADK Cuctemar, opraHusaumin-yqacT-
HMKoB CapOBCKOro MHHOBALMOHHOIO Knactepa.
061wwmn coctas CoBeTa Knactepa — 24 yenoseka.

CekpeTtapuaT kKnactepa — PoHp «LeHTp
cTpaTernyeckmx paspaboTok «CeBepo-3anagy.

OunpekTtop ®oHaa — B.H. KHAMMHKUH

Sarov Innovation
Cluster Composition

Sarov innovation cluster members may be
conventionally divided into three groups:

e Development companies that sell their
products beyond Sarov; they contribute to the
competitiveness of the cluster on the regional,
national and international markets and draw ad-
ditional financial resources to the district used as
taxes and salaries;

e Town basic business environment and in-
frastructure: construction, transport, IT, financial,
engineering and other companies; they operate
mainly on the local market and receive a small por-
tion of their revenues from sales in other regions;

e Social infrastructure: organizations required
for favorable investment climate in the district.

Authorities of the Nizhny Novgorod region and
Sarov’s local authorities are the cluster’s impor-
tant members.

MEMBER COMPANIES OF SAROV
INNOVATION CLUSTER

Russian Federal Nuclear Center — Russian
Research Institute of Experimental Physics:
Coordinator of Sarov Innovation Center

In recent decade, such key performance indi-
cators of the Institute as sales, productivity and
salaries have been growing. The share of civilian
products in the total production increases. In-
novations flow from the defense sector to the
civilian sector. Some of the innovations are used
by Sarov companies and Sarov Technology Park,
i.e. technologies are commercialized.

The main research areas: nuclear and neu-
tron physics, gas dynamics and explosion physics,
high energy density physics, electrodynamics and
plasma physics, magnetic hydrodynamics, super-
strong magnetic fields physics, laser research,
electrophysics, mathematic simulation of physi-
cal processes, system and applied programming,
supercomputer technology and development of
high-performance computers, high-speed com-
puter nets technology.

Support of VNIIEF JSC

Support and development of the existing
power facilities to ensure regular power and gas
supply of VNIIEF and other consumers of Sarov
closed administrative territorial formation; organi-
zation of new hi-tech production.

Sintek LLC

Itis an engineering company engaged in pro-
cess automation in various branches including
midstream operations and oil products transport,
oil and gas, chemical, energy and other explosion/
fire hazard facilities (facilities of the 1st level of re-
sponsibility as per the RF Gosstroy classification).

Center of Competence and Training LLC

It is @ modern engineering center responsi-
ble for introduction of compact supercomputers
and computational clusters produced by VNIIEF
in various sectors; commercialization of VNIIEF
mathematical methods; development of software
for supercomputer parallel computing (client — the
RF Ministry of Education and Science, etc.)

Sistema-Sarov Information and Technical
Center JSC

The company is engaged in SOA/SaaS sys-
tems, acoustic emission technology, Russian
speech recognition systems, math simulation,
electromagnetic detection, mobile applications.




Sarov Technology Park CJSC

Information technology (focused on supercom-
puter technology and complex process simulation),
automation systems, development of software,
laser technology, alternative energy production,
new materials.

Konsar CJSC

Design and production of air-cleaning ma-
chinery with the use of advanced dust and gas
catching methods.

Design and production of air-cleaning ma-
chinery to fight industrial emissions using bag
and cartridge filters.

Production of storage hoppers for discrete
materials.

Design and production of dust-exhaust fans
and dust collectors for industrial companies.

Sarov Physical and Technical Institute of
MIFI National Research Nuclear University

Intellectual, cultural and moral develop-
ment of personality, improvement of profes-
sional training of graduates through integration
of higher education and science, regeneration of
VNIIEF human resources, upbringing of citizen’s
qualities, preservation of moral and cultural
values.

Promavtomatila-Sarov LLC

Production of shut-off and control valves for
oil, gas and other sectors, metal working.

Products: control valves, cut-off valves, control
devices, ball valves with various gears.

Services: executing orders for products requir-
ing fine metal finishing.

Energopotok Power Equipment Plant CJSC

Design, development, promotion and introduc-
tion of energy-saving equipment; development
and production of modern pipeline fittings, elec-
tric drives and non-standard equipment including
equipment for radioactive waste.

Tekhnopark-Tekhnologiya JSC

Implementation of the program “Organiza-
tion of Rosatom — AFK Sistema Research and
Production Cluster” to boost innovation develop-
ment of the sector through developing research
and technical potential and expansion of nuclear
technology application in the priority branches of
science and technology.

Tersi-KB LLC

Development and production of full-scale
automation Kaskad-SAU SCADA-system; input-
output units, processor modules for automatic
process control systems; design and production
of pneumatic control systems; maintenance of
the systems.

Sistema CJSC

The company is engaged in reconstruction
of cultural facilities: it compiles design and es-
timate documentation, designs and produces
non-standard mechanical devices including com-
puterized control units, assembles equipment at
site, performs start-up and commissioning, offers
warranty servicing.

Comprehensive Project LLC

Architectural activities, industrial and con-
struction designing; construction site preparation,
construction of buildings and structures.

Grinatom CJSC Branch

Design, introduction and servicing of IT sys-
tems of VNIIEF. The staff will be over 80 and
will grow with the implementation of the pro-
gram of introducing the IT systems at nuclear
defense sector facilities, with commissioning
of the system and proliferation of engineering
solutions.

Sarov Laboratories CJSC

Engineering and research services. Innovation
outsourcing in reverse engineering, computational
physics and chemistry and ecological engineering.

Main fields of specialization: automotive,
aerospace industry, power production, material
management, microelectronics, pharmaceuticals,
transport, construction.

Measuring Technologies LLC

Development, production and introduction of
modern electronic instruments, software systems,
sensors and bench testers used for safe opera-
tion of engines, turbines and other equipment.

Center for Development of Sarov Innova-
tion Cluster

Development of Sarov Innovation Cluster.

Development of and participation in Sarov
cluster development projects (consulting, public-
ity campaigns in media, marketing research in
various markets).

Training, retraining, qualification improvement
and internships of human resources.

Assistance in new product launch, etc.

Vector++ Information Science School

Basic training of would-be specialists in com-
putation (programmers, system administrators,
system engineers, etc.).

Sarov Engineering Center LLC

The company is engaged in advanced com-
puter technologies, in particular, in solution of
complex tasks related to static, dynamic and vi-
bration strength of sophisticated structures, in
analysis of heat, gas and hydrodynamic conditions
of various products and units.

GlobalTest LLC

Development and production of sensors for
measuring vibration, relative displacements,
impact, pressure, load, acoustic emission; re-
search in instruments for measuring movement
parameters and mechanical load; metrological
support.

VNIIEF-Energiya CJSC

Development of automatic power measuring
systems for retail and wholesale power supply
markets, for municipal utilities; optimization of
power rates and energy saving.

Elektra LLC

Development and supply of automation sys-
tems for local process installations and facilities,
development of non-standard automation sys-
tems.

VNIIEF, Television, Automation, Research,
Commerce CJSC

Architectural activities; engineering design;
geological and geophysical work; geodetic en-
gineering and cartography; standardization and
metrology; hydrometeorology and related fields;
environmental monitoring; providing informa-
tion about environment pollution; production
of metalware; chemical production; other ac-
tivities.

VNIIEF-Konversiya JSC
Production activities, legal, recruitment, con-
sulting, information and other services.

National Center for Laser Systems and
Technologies

Organization of commercial production of a
wide range of lasers including components of
powerful lasers with diode pumping and compo-
nents of optical and laser systems.

Products: continuous and quasi-continuous
lasers with diode pumping (capacity — 10-1,000
V); pulsing lasers with diode pumping; laser
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stations for metal cutting and welding and for
microfabrication; medical laser stations; so-
phisticated research laser stations; related
products; service.

GK Binar Co LLC

The group comprises several companies: GK
Binar Co — marketing, financial and managerial
accounting; SITIS LLC — generation elaboration of
innovation projects; NanoKorund LLC — serial pro-
duction of high-purity aluminum axide (99.999%);
Micrometan-S LLC — small-series production of
automobile gas-filling stations; Delta-sapfir LLC —
development of a state-of-the-art power-efficient
unit for growing very large sapphire single-crystals
(to 500 kg) using Musatov method; Skolkovo Foun-
dation resident.

Avangard-Konversiya LLC

Production, introduction and sale of technical
products including transport energy equipment;
R&D and scientific examination in all business
lines.

The company is engaged in investment pro-
jects of series production of state-of-the-art control
systems and pulling drives for municipal transport;
organization of the investment center in Sarov.

BINAR Association CJSC

The company specializes in development, pro-
duction and introduction of software and hardware
for automatic process control systems.

VNIIEF-Volgogas LLC

The company develops equipment for thermal
and nuclear power production, oil refinery, gas
processing and gas production, chemical indus-
try, automotive industry, municipal utilities, etc.
The range of produced equipment and software
includes over 300 products.

SAROV INNOVATION CLUSTER BOARD

A. Klepach, Board Chairperson, Deputy Minis-
ter of Economic Development of Russia;

A. Shadrin, Deputy Chairperson, Director, De-
partment of Innovation Development, the Ministry
of Economic Development;

I. Kamenskikh, First Deputy — General Director,
Rosatom State Corporation, Director for Nuclear
Weaponry Complex;

V. Pershukov, Deputy General Director, Ro-
satom State Corporation, Director for Research
and Technology;

V. Kostyukov, Director, Russian Federal Nuclear
center — Russian Research Institute of Experi-
mental Physics;

M. Strikhanov, Rector, MIFI National Research
Nuclear University.

The Board of the cluster also affiliates rep-
resentatives of the RF Ministry of Communica-
tions, the Ministry of Education and Science, the
Finance Ministry, the Ministry of Regional Devel-
opment, the Government of the Nizhny Novgorod
region, AFR Sistema JSC, member companies
of Sarov innovation cluster. The total number
of members — 24.

Cluster Secretariat — North-West Center for
Strategic Studies Foundation.

Foundation Director — V. Knyaginin.
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KJTACTEP

PewunmocTtb lNpe3ngeHta PO

natoc nogaepxKka lockopnopaumu

— 17 ¢peBpansa 2014 roaa 6110 gaHO Nopy-
YyeHue npesngeHTa NoAroTOBUTb KOMMIEKCHYIO
nporpammy passutnua 3ATO. CoOTBETCTBEH-
HO, MPaBMUTENbCTBO MOPYYUNO BCEM OpraHam
MCNONMHUTENbHOW BNacTu, BKAOYaas MUHOUH,
MUWH3KOHOMUWKKN, MUHpEernoHpa3BuTns, MuHIOCT
n fockopnopauuio, NoAroToBUTb HeO06XoaAUMble
[OKYMEHTbI, 4To6bI K 1 Mionsg nporpamma 6bina
cornacoBaHa U ytBepxaeHa. Mbl paccMoTpenu
CBOIO 3asBKYy B MuHpervoHpassutus PP, cae-
NTaHHYl0 ABa roja Hasag, ¥ MOAroTOBWN YEPHO-
BOM BapuaHT 0OGHOB/IEHHON NporpamMmmel. B Heln
HaxoasTcs Te ropoACKMUE MPOEKTbI, KOTOPbIE Mbl
obCyXKaanu B pamKax noaroToBKW KacTepHOM
3asBKU: cTpoutenbcTBo ®OKa, MHHOBALMOHHOM
LUKONbI, AOPOT BHYTPU U 3a Npefenamu ropoaa,
KeNe3HO40POXKHOM BETKU M a3pogpoma. Kpome
3TOr0, B 3aBKY BK/IOYEHbI MPOEKTbI KOHKPETHbIX
npeanpuaTuit, KoTopble BXoasT B CapoBCKUI UH-
HOBALMOHHbIW KNacTep, — 3T0 60 paclumpeHme
npousBoacTBa, NM60 co3gaHue Kakoro-nnéo
npoayKra.

[aHHasa nporpamMmma xopolla TeM, 4To npoLuna
[etanbHoe o6CyX/aeHne Ha YypoBHe v ropoaa, u
obnactu, u degepaumn. Tenepb HYXHO MblTaTb-
cs noslyd4aTb PUHAHCMPOBaHWE Ha peannaaumio
3TUX NNAHOB, ¥ Mbl NPUIOXKMM BCE CUbI, YTOGI
Noay4nTb AOMNOAHUTENbHOE GUHAHCUPOBAHMeE.
Halwa pewnmMocTb NOATBEPKAAETCA PeELEHNEM
Mpe3unaeHTa Poccun, YTO HYKHO CO3aTb YCN0BUS
onsa yctonunsoro pa3sutua 3ATO. Henb3sa ycnoka-
MBaTbCs Ha OAHOPA30BOMN AEHEKHOW NHBEKLMMK;
Mbl AenaemM nporpammy Ha NepcrneKkTuBy, ¢ TeM

EAMHCTBO, cornacue n co3mgaHue

— CapoB 6bi, ecTb U 6yaeT YHUKalbHbIM
MecToM. Ho BpeMeHa MeHSIOTCS, M *U3Hb CTa-
BWT Nepej HaMu HOBble Bbl30Bbl. KOMNneKcHoe
pa3BWTUE CAPOBCKON TEPPUTOPUM — [NMaBHas
3ajava cerogHslHero agHs. Koonepauuto, ropu-
30HTaNIbHbIE CBSA3W, KOTOPbIE BbICTPanBaloTCs
MeX/y opraHamMu MecTHOro caMoyrnpaBfieHUs
n npeanpuatuamu CapoBa, coceHUMU Tep-
PUTOPUSIMU, PETUOHANBbHBIM NPaBUTENILCTBOM,
Ha[lo0 YKpennsTb. TOIbKO CMOXEHWe NoTeHLma-
N10B N0O3BONIUT 3QPEKTUBHO pa3BMBaTb Haly
9KOHOMMUKY.

Bcem BMecTe HaMm npeacTtouT ynydlaTb
TPaHCMOPTHYIO U CcoLManbHylo MHOPACTPYKTYPY,
co34aBaTb BbICOKOTEXHOMOMMYHbIE paboyne me-
cta. leorpaduryeckasn yganeHHoctb CapoBa oT
3KOHOMMYECKUX LLEHTPOB BbIHYXKAAET pelaTb
BOMPOCbI C HOBbIMW COBPEMEHHbLIMU JOpoOra-
MU, MEXXpermoHanbHOM TPaHCNOPTHON UHbpPa-
CTPYKTYPOW, MHaYe MHBECTOPbI A0 HAac NpPoCTo
He no6epyTcs. BarkHO ynyywaTb Ka4ecTBO KU3HM
ropo)kaH, CTPOUTb HOBblE CMOPTUBHbIE, 06pa-
30BaTesbHble, KYNbTYpHblE 06bEKTLI. Toraa Mol
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A.B. Tony6eB, rnaBa ropoga CapoBa

4yTo6bI B 3ATO dopmmupoBanca GIoaKET pa3BUTUS
M 4TO6bI 34€Chb CO3AaBaNnNCh BbICOKOTEXHOIOMMY-
Hble paboyune mecTa. [103TOMy coyeTaHne BCex
$aKToOpoB — Hallew PewnmMoCcTU U NOAAEPHKKM
npe3ugeHTta 1 fockopnopauun — AOMKHO AaTb
NONOMXKMUTENbHbIN pesdynbrat.

[leHbrv MoryT NPUXOANTb U3 Pa3HbIX UCTOYHK-
KOB 1 Ha pasHble HanpaBeHus. B 3aBucumocTtu
OT FOTOBHOCTM MPOEKTHO-CMETHOM [JOKyMEHTaLMK
(moTOMy YTO A€HbIM BbIAENSAIOTCA MOA rOTOBbLIN
NMPOEKT) MOXKHO ByfeT NpucTynaTh K peannsaLmn.
Hanpumep, Ham Heo6X0AMMO PEMOHTUPOBATL

B.[. AumMHUTpOB, rMaBa agMUHUCTPaL UK
ropoaa CapoBa

CMOXEM MpuBAEKaTb Ha TEPPUTOPUIO NYHLLNX
CneunanmcToB CO BCEN CTpaHbl. [N HUX aKTy-
anbHbIM ABNAETCA He TONIbKO 3apnfaTa, HO K

npuHagnexaiuive BHUNID enesHogopoxHble
nytm go bepewmHa. Bee xutenu ropoga xoTsr,
4TOGbI MOE3/1 HOpMasnbHO XO0AWN B ropoj, a Ans
3TOro Heo6XxoAnMO 0becneynTb 6e30nacHble yc-
NOBMS 4S9 NepeBo30K. CBOMX CPeACTB Y SAepPHOro
LLleHTpa Ha 3TO HET.

Ecnu roBoputb 0 NpoekTax 6usHeca, To B
npuopuTeTe — CO3AaHWe U pacliMpeHne npea-
NPUATUI, CBA3AHHbIX C BbICOKOTEXHOIOMMYHBIMK
pa6oyMMun Mectamu. Mbl MOHMMaeM: A4nisa Toro,
4yTOO6bI B ropoje 6bln coLunanbHbli MUP U CMO-
KOWCTBUE, HYXKHO 4TOGbI Y Ntoaen 6bi10 YeTKoe
NOHMMaHWE NePCrNeKTUB MO TPYAOYCTPONCTBY A/lA
cebsl U CBOMX AeTen, 4ToObl paboTa 1 3apnniarta
COOTBETCTBOBANN UX KBanMdUKaLMK. Ana ycTon-
4YMBOroO Pa3BUTUS FOPoAa Mbl AOMKHbI CTOSITb Ha
Tpex «KuTax»: 3To KompopTHaa cpeJa obuTaHus
W MHbPACTPYKTypa, NOHATHAA NepCcrneKTuBa c
paboTon U ceMenHoe 6naronony4yue.

MHHOBaLMOHHbIE TEPPUTOPHANbHbIE KnacTe-
pbl — 3TO JO/ITOCPOYHAN CTPaTErns pOCCUMNCKOro
npaBuTENbCTBA N0 GOPMUPOBAHMIO TEPPUTOPUIA
pocTa, KOTOpble AOMKHbI CTaTb JIOKOMOTUBaAMM
3KOHOMMWKM BCEW CTPaHbI.

OpHa u3 3agay CapoBCKOro Knactepa CoCTOUT
B aKTMBM3aLMK paboTbl MO HaNlaXKMBaHUIO B3a-
UMOJENCTBUS NPeanpUATUIA Manoro 1 cpegHero
6u13Heca, Mo 06y4YeHUIO MepcoHana u MapKeTUHTy
pa3paboTOK CapOBCKUX NpeanpusaTnii. B pesynb-
TaTe fo6aBfieHHass CTOMMOCTb, co3jatouiascs
Ha OTAeNbHOW TEPPUTOPUK, BbipacTeT BeCcbMa
CyWEeCTBEHHO. 3TO M eCTb MMaBHbIW pe3ynbrat
KNnacTepHOMN NOSIUTUKM.

yucToTa BOAbl U BO3AyXa, KayecTBO 06pa3oBa-
HWS M BOCMWTaHUS B AETCKMX Ccafax M LWKoNax,
Hanynme BO3MOXKHOCTEN ANs 3aHATUI CNOPTOM,
NS AYXOBHOIO U Ky/NbTYPHOro pocTa.

B CapoBe MHOroe caenaHo B 3TOM Hanpas-
NneHnun. Ho HM B KOeM cny4vae Henb3s OCTaHaB-
nuBaTbCA. TONbKO aKTUBHOE ABWXKEHUE U CO-
rnacue mexay Kito4eBbIMU PyKOBOAWUTENAMU
TEPPUTOPUM MOMOXKET Ham AOOUTbCA ycnexa.
[opoacKkasa agMuHUcTpaunsa padpabaTtbiBaeT
HanpaBieHUs COBMECTHOM paboThbl ¢ AAepHbIM
LEeHTpoM, TexHonapkom «CapoB», 6U3HeC-Co-
obuiectBoM. B mepcnektuBe K aTomy 6yayT
npuBaeKaTbcs yupexaeHns o6pa3oBaHus, B
ToM yncne CapdTU HNUAY MUDPU n CaposcKui
NONUTEXHUYECKUIN TEXHUKYM. A O4EHb paccyu-
TbiBalo Ha 60/iee aKTUBHOE y4acTue B XU3HU
ropojaa 06WeCTBEHHbIX CTPYKTYP. MHbIMK cnoBa-
MU, 6yaylee CapoBa Kak TeppuUTopun-nnaepa,
OPWEHTUPOBAHHOM Ha HOBAaLWW, 3aBUCUT OT
Ka)4oro capoByaHvHa. byaem eaMHOMBILLNEH-
HWKaMK 1 co3ugaTtensimm — BCE Noay4ymTCcs Co
3HAKOM «MtOC».




CLUSTER

The President’s Determination and the State Corporation’s Support

Alexei GOLUBEYV, Head of the town of Sarov:

— The President instructed the Government to
elaborate a comprehensive program of developing
the closed administrative territorial formation (ZATO)
on February 17, 2014. Accordingly, the Government
instructed all executive bodies including the Finance
Ministry, the Ministry of Economy, the Ministry of
Regional Development, the Ministry of Justice and
Rosaton State Corporation to work out all necessary
documents so that the program would be agreed
and approved by July 1, 2014. We reconsidered
our application to the Ministry of Regional Develop-
ment submitted two years earlier, and prepared a
draft of the renewed program. It envisages those
town projects that we had considered preparing the
cluster application, such as construction of a sport
and recreation center, an innovation school, roads
in the town and in the country, a rail spur and an air
terminal facility. The application also stipulates the
implementation of the projects developed by Sarov
cluster members aimed at expansion of production
and development of new products.

The program is sophisticated since it has been
discussed at the local, regional and federal levels.
Our task now is to receive financing forimplemen-
tation of the projects, and we will do our utmost to
receive it. Our determination is reinforced by the
President’s decision to create necessary condi-
tions for the ZATO sustainable development. We
should not be satisfied with a one-time financial
injection; our program is to be implemented in the
course of many years, and should be instrumental
in establishing a development budget and crea-
tion of hi-tech jobs. Therefore, our determination
combined with the support from the President and
the State Corporation will bring fruits.

Money can come from different sources and can
be spent for any projects. A project can be launched
when the design estimate documentation is pre-
pared, because money is allocated only to an existing
project. For example, we need to repair a railway that
belongs to VNIIEF. All residents want to have good
train connection with the town. For this, safe pas-
senger transportation must be organized. But the
Nuclear Center (VNIIEF) lacks funds to solve the task.

Unity, Accord and Creativity

Valery DIMITROV, Head of the Sarov
administration:

— Sarov has been, is and will be a special
place. But times have changed, and we face
new challenges today. The main challenge is
to develop Sarov comprehensively. It is neces-
sary to strengthen cooperation between local
authorities and companies in Sarov, to develop
relations with neighboring districts and the re-
gional government. Only integrated efforts will
boost economic growth.

Together we shall improve transport and
social infrastructure, and create new high-

tech jobs. As Sarov is far from large economic
centers, new roads and modernized interre-
gional transport infrastructure are needed.
Otherwise investors will not be able to get
to our town. The standard of life should be
improved, and new sports, educational and
cultural facilities must be built. In this case
the town will be attractive for the top spe-
cialists from all over the country. For them
not only salary is essential but the quality
of air and water, quality of education and
upbringing in schools and kindergartens,
availability of sports facilities, possibility
for self-enrichment too.

With respect to business projects, the pri-
ority tasks include setting up and expansion
of companies that would create new hi-tech
jobs. It is recognized that if we want to have
peace and tranquility in the town, people should
clearly understand that they and their children
will have proper employment, and their jobs and
salaries will correspond to their qualification.
We need three pillars of the town’s sustainable
development: comfortable environment and
infrastructure, guaranteed employment and
family welfare.

Innovation territorial clusters conform to
the Government’s long-term strategy of forming
points of increase that would be locomotives of
the country’s economic development.

Sarov innovation cluster faces the following
challenges: to strengthen cooperation between
small and medium-sized businesses, to train
personnel and to promote products of Sarov en-
terprises. It would result in a significant growth of
the value-added created in the territory. It will be
the main outcome of the cluster policy.

A lot has been done in Sarov. But we should
move forward, as only active movement and ac-
cord between the key leaders of the district will
bring success. The town administration makes
plans of cooperation with the Federal Nuclear
Center, Sarov Technology Park and business com-
munity. Sarov Physical and Technical Institute
of MIFI National Research Nuclear University
and Sarov Polytechnic College will join us too. |
hope that public organizations will participate in
the town life more energetically. In other words,
whether Sarov will be a leader in innovation field
depends upon each resident. Let us be creative
partners, and we will succeed.
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KJTACTEP

«Ham Hy»KHbI cornacoBaHHbIe, yHNBEPCaslbHbIE MOAXOAbl K CO3aHNI0 TEPPUTOPUAbHO-MPOU3BOACTBEHHbIX KNacTePOB C YET-
KUM 0603Ha4YeHMeM cep 0TBETCTBEHHOCTM BCEX y4aCTHMKOB 3TOr0 rpoLecca. HyHo siCHO MOHMMaTb, KTO 6yeT BKIablBaTb B
CTPOUTESILCTBO TPAHCNOPTHOMN, IHEPIETUHECKOM, KUTULLHON MHOPACTPYKTYPbI, KaK MNPUBAEYb K peann3alnmn K1acTepHbIX npo-
€KTOB MHCTUTYTbl Pa3BUTUS, KOMIaHUU C rocy4acTMemM, MUHUMU3UPOBAaTb PUCKU 4151 BblinosiHeHUss HWOKP v HUP.

3710 reHepa’sibHbIH NyTb Pa3BUTUS Haller 9KOHOMUKN»

B.B. lNyTtuH
MpesugeHT Poccuitickon depepauun

CapoBCKMN MHHOBALMOHHbIN KNacTep —
ycrnewHbln NpUuMep Pa3BUTUA TeppUTOpPUaANbLHOTO
KnacTtepa rocyjapcrtBeHHOro 3Ha4eHud

Pa3zBuTHUe TeppuTopUaibHbIX MHHOBaLIKU-
OHHbIX KJ1acTepoB B COBPEMEHHON 3KOHOMMU-
YeCKOW XXU3Hu Poccum urpaeT BaxkHy10 poJib.
Upea cozpaHna UHHOBALMOHHDbIX KlacTepoB
B Poccum 6bina BoigBUHYTa B.B. [lyTUHBLIM Ha
3acepaHuun MpaBUTEeNIbCTBEHHOW KOMUCCUMN
Mo BbICOKMM TEXHOJIOrMAM U MHHOBauusam 30
aHBapa 2012 roga B I. TuxesuHe. CyTb UHM-
LMaTUBbl COCTOUT B TOM, YTOObI B Pa3BUTUMN
3KOHOMMUKM onepeTbCs Ha TEPPUTOPUM C Bbl-
COKMM Hay4YHO-TEXHUYECKUM MOTEeHLUanom,
rae cywecrTByeT KOMIJIEKC MHHOBALMOHHbIX
npeanpUATUA, KOTOPble MOryT peain3oBaTb
BbICOKUI TEMN pocTa 06bEeMOB NPOM3BOACTBA,
HaNOroBou 6a3bl U CO3JaHUA HOBbIX BbICOKO-
TEeXHOJIOrMYHbIX pa6o4yux mMmecT.

Mo cyTu, KnacTep 3To HaJIM4Me Ha TEPPUTOPUM
nyna npeanpuaTin, KOTOPbIe NPENMYLLECTBEHHO
ob6ecneynBaloT NOCTaBKy NPOAYKLMK 3a npeje-
Nbl TEPPUTOPUM, 06ecrnedynBas TakMM 06pa3oM
NMPUTOK JEHEXHbIX CPEACTB A/ CYLEeCTBOBaHMUS
TeppUTOpPUK. MpKn 3TOM TEMMbI POCTa IKOHOMUKHU
TEPPUTOPUM JOMHKHbBI ObITb BhilLE TEMMOB pOCTa
3KOHOMMKM Poccuu, 4To M NO3BONSET cYnTaThb
TEPPUTOPUMN TOYKaAMM pocTa.

Ha KOHKypc, 06bsiBNEeHHbIn MUHUCTEPCTBOM
3KOHOMMYEecKoro passutusa PO B 2012 roay,
6bIn0 NnogaHo okono 100 3asBOK OT Cy6GBHEKTOB
Poccuiickon denepaunu ¢ uenbto 0603Ha4YUTb
10-15 TeppuTOpranbHbiX MHHOBALIMOHHbIX
KNlacTepoB rocylapCTBEHHOro 3HayeHus. U
CapoBCKuMI KnacTep nonasn B YUC/O BblaeNeH-
HbiX 14 KnacTepoB, NPpUYEM B COOTBETCTBUM
¢ nopyyeHunem lMpeacenatens MpaButenbcTea
Poccuiickon degepaunn ot 28.08.2012 r. N
OM-MN8/5060 Poccuinckunn dbepgepanbHbiv aaep-
HbIM LeHTp-BHUUID 6bin Ha3HaveH KoopavHa-
TOPOM 3TOro Kiacrepa.

Mouyemy mbl no6eaunu?

B MNporpamme pa3sutus Knactepa 6bi1M 060-
3Ha4YeHbl JOCTAaTOYHO BbICOKME UMbPbI MO POCTY
06bEMOB OTTPYKEHHOM NPOAYKLIMM NPEANPUATU-
MM KnacTepa: ¢ 25 mapa py6ner B 2011 roay oo
90 mnpa pybnen B 2020 roay (B 3,7 pasza). 310
0acT poCT Hanorosom 6a3bl U co3aaHne pabounx
MecT Kak B CapoBe, TaK M Ha OTKPbITOM niowag-
Ke — B TexHonapke «CapoB» (TeppuTopUabHO
CapoBCKWIM MHHOBALIMOHHbIV KnacTep BKIOYaeT
r. CapoB v TexHonapk «CapoBs»). IKcnepTbl HaM
NMOBEPUIN HE TONbKO M3-3a BbICOKMX OPMEHTUPOB
Ha 6yayLuiee, HO U C YH4ETOM BbICOKMX TEMMOB PO-

18 ATOMHbIV MPOEKT

B.U. Xvranos,
3amMecTUTeNlb AUPEKTopa
oryn PeAU-BHUNIP»
V.l. Zhigalov,

Deputy Director, VNIIEF

CTa Ao KOHKypca. 3a npeaplaylme YeTbipe roga
06bEM OTIPYKEHHOM NPOAYKLMK NPeanpUATUSIMU
Knactepa yBenuuuacs B ABa pasa. Komnnekc
npeanpuatuii CapoBCKOro MHHOBALMOHHOIO Kna-
cTepa npeacTaBasieT Ha tore HuKeropoackom
061aCT! 3HAYMTENbHbIN YHUKabHbIM NOTEHLManN
CO CBOEN Hanoroson 6a3oim (Knactep He BXoauT
B KOHCOMWAMPOBAHHYIO rpynny Hasoronnatenb-
WwuKoB locyaapcTBEHHOM Koprnopauun «<Pocatom»
B HMXeropoackom obnactu).

YT1o mMbl nonyyaem AssA CBOEro pasButus
B CBSI3U C NPU3HAHUEM HAC KJ1acTepoM rocy-
[apCTBEHHOro 3Ha4eHua?

3T0 0YEeHb BaKHbI BOMNPOC, TaK Kak Takoe
NPU3HaHWe [J0I}KHO NOMOYb B BbIMOSHEHWUM TEX
BbICOKMX 0643aTe/IbCTB, KOTOPble Obl/M B35AThI. B
Mepax NOAAEPKKM KnacTepa rMaBHbIM ABSETCS
TO, YTO HapsAy ¢ TEXHONOrMYECKMMU NnaTdopma-
MM, UHHOBALMOHHbIE KNacTepbl CTAHOBATCS UHW-
umMaTopamu GOPMUPOBAHUSA FOCYAAaPCTBEHHbIX
1 denepanbHbIi LENEBbIX NPOrpaMm, a Takxe
MOFyT UMETb NMPUOPUTETLI MO Yy4acTUio B Npo-
rpaMmax MHHOBALMOHHOIO PasBUTUS KPYMHbIX
POCCUMCKMX KoMNaHuin. B 2013 roay, ucnosb-
3ys 3T0T daKTop, Mbl Noganu B deaepanbHbie
LeneBble NporpamMbl 3asaBKU Ha 15 mnpa py-
6nen 1 6b1n NoaaepXKaHbl COOTBETCTBYIOWUMHU
obpalyeHnsammn rybepHaTopa Hukeropogckom
o6nactu. [lononHuUTeNbHbIE MePbl NOAAEPHKKU
cBfi3aHbl ¢ GPMHAHCUMPOBAHNEM AEATENbHOCTHU
no yay4ylWeHWIo MHHOBALMOHHOMO KMMaTa Ha
TEPPUTOPUMN U MOJAEPHKKON MHDPACTPYKTYPbI.

U.M. KameHCKuX, nepBbiA 3amMmecTUTE b
reHepajbHOro AUPeKTopa — AUPEKTOP
AVPEKLUMU NO AJEPHO-OPYKENHOMY KOMMJIEKCY,
Kypartop Knactepa ot K «PocaTtom»

I.M. Kamenskikh, First General Director Deputy
— Director for Nuclear Weapons Complex,

as supervisor of Sarov innovation cluster by
Rosatom State Corporation

Be3ycnoBHO, cpeacTBa, KOTOPbIE BbIAENSAOTCS
(B cpegHem nopsigka 100 mnH py6nen B rog Ha
Knactep), He 04eHb 60/bLUIME U BbIMOMHAOT NOA-
[IEPHMBAIOLLYIO POJIb C TOYKKU 3PEHNSA OCHOBHbIX
rnokasaTtenen pasBuTuUS.

Heo6x0aMMO OTMETUTbL BaXKHYIO0 UMUIKEBYIO
COCTaBASIOLLYI0 NPU3HAHUS HALLEro Knactepa Ha
deaepanbHOM YpOBHE, TaK KaK 3TO OKa3blBaeT
CYLLLECTBEHHYO MOMOLLb MPWU COTPYAHMYECTBE C
KPYMHBIMW POCCUNCKUMU KOMMAHUSMU.

Ha pucyHKe npeactaBieH OCHOBHOM MHAMKaA-
TOp pa3BuUTMA KlacTepa — 06beM OTIPYKEHHOM
npoaykuuu. Kak BUAHO, B3aTble 063aTenbCTBa
BbINOSIHAIOTCS, U JaXKe C HEKOTOPbLIM OMnepexe-
Huem. KoHeYHO, Mbl MOHUMaEM, YTO peasibHble
rnokasaTtenu OTrpy3Ku NpoayKuun He 6yayT pa-
CTU BCe BpPeMS OAMHAKOBbIMW Temnamu, 6yayTt
W «MIOLWAAKM HaKOMJIEHUS CUIl», HO JOCTUXKEHNE
noKasatens otrpy3ku B 90 mapa pyénen kK 2020
rogy BMAMTCS BNOMHe peanbHbIM. [na goctu-
¥EeHUa 3ToM uenun Ham Heobxoaumo paboTaTb
coob6La 1 Ucnonb3oBaTh BCE BO3MOXHOCTH, KO-
Topble NpeacTaBAseT CTaTyC MHHOBALMOHHOIO
TeppUTOpPHaNbHOro KnacTepa rocyaapcTBEHHO0
3HaYeHUs.

CapoBCKWI MHHOBALMOHHBIV KnacTep — OAWH
M3 caMbIX YCNELWHbIX U AMHAMUYHO pa3BMBalo-
LMXCA MHHOBALMOHHbIX KNacTepos.

B.U. JXMTAJ1I0B




CLUSTER

06Kt 06bEM OTrpy3KU OpraHu3a-
L1 — y4acTHMKOB CapoOBCKOIro MHHO-
BaLMOHHOrO KaacTtepa, Mapa py6.

Total volume of shipped products of
Sarov innovation cluster members,
bin roubles

“We need coordinated and universal approaches to territorial production clusters where responsibilities are distributed
exactly among participants in the process. We should understand clearly who will invest in transport, energy and housing infra-
structure, how to attract development institutions and companies with state participation to cluster projects implementation,

how to minimize the risks in R&D.

This is the mainstream of our economy’s development.”

Sarov Innovation Cluster —
a Good Example of Developing a Territorial Cluster
of National Importance

Development of innovation clusters is very
important for Russia’s economy. The idea of
organizing territorial clusters in Russia was
voiced by President Putin at the meeting of
the Governmental Committee for High Tech-
nologies and Innovations January 30, 2012
in the town of Tikhvin. The idea is to rely on
regions of great technological capabilities
that have innovation enterprises able to boost
production, expand the taxation base and
create hi-tech jobs.

Essentially, a cluster implies a pool of en-
terprises that deliver goods beyond the local
area and in this way ensure an influx of funds
required by the area of their location. For the
area to be considered a point of increase, its
growth rate must be higher than that of Rus-
sia’s economy.

A hundred applications were submitted by
the Russian Federation entities to the competi-
tion held by the Ministry of Economic Develop-
ment in 2012. The goal of the competition was
to select 10-15 innovation clusters of national
importance. Sarov cluster is among 14 winners,
and, as per order of the Chairman of the Govern-
ment No IM-I8/5060 of August 28, 2012, the
Russian Federal Center-VNIIEF was appointed as
the coordinator of the cluster project.

Why did we win?

The Program of the cluster’s development en-
visages considerable increase in shipped products
of the cluster members: from 25 billion rubles in
2011 to 90 billion rubles in 2020 (3.7-fold). It will
result in the expansion of taxation base and crea-
tion of jobs in both Sarov and Sarov Technology
Park (Sarov innovation cluster comprises the town
of Sarov and Sarov Techno-park). Experts believed
us because we not only set ambitious goals but
also had shown high growth rate before the com-
petition. The output of the cluster members had
doubled in four previous years. Enterprises of
Sarov cluster in the south of the Nizhny Novgorod
region have unique potential and form taxation
base of their own (the cluster is not included in the
consolidated taxpayers group of Rosatom State
Corporation in the regjon).

What do we gain after having begun a
cluster of national importance?

The question is topical: such recognition must
help fulfil the assumed commitments. The main
idea is that alongside with being technology plat-
forms, innovation clusters will initiate federal
target programs and will be priority participants
in innovation development programs launched
by large companies. Using this possibility, we

Viadimir Putin
The Russia President

submitted bids for participation in federal target
programs for the amount of 15 billion rubles and
had support of the Governor in the form of ap-
propriate applications. Another form of support
is financing the innovation environmentimprove-
ment and development of infrastructure. It is
true that the funding (about annual 100 million
rubles per cluster) is not large and can play only
a supportive role.

The image factor of the cluster’s recognition at
the federal level is also very important as it helps
develop cooperation with large Russian companies.

The Table shows the main indicator of
the cluster’s development, i.e. the volume of
shipped products. The assumed commitments
are fulfilled in advance. Certainly, we realize that
real output will not grow with the same rate;
there will be “sites of forces accumulation” but
achieving the goal of 90 billion rubles by 2020
seems to be quite plausible and feasible. To
achieve the goal, we should join efforts and
use fully all the benefits of a territorial cluster
of national importance.

Sarov innovation cluster is one of the most
successful and rapidly developing innovation
clusters.

V.I. ZHIGALOV
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OfbIT

ABa ropa Hasap, B mapte 2012-ro, pykoBoactBo K «Pocatom» npuHsino peweHue o6 o6beauHeHnn Huxeropoackon
UHXXUHUPUHIOBOM KOMMNaHUU «<ATOM3HepronpoeKtT» U 3A0 <ATOMCTPON3KCNOPT» C LieJ1bl0 UHTEerpaLuumu UHXUHUPUHTOBbIX KOM-

neTeHUUM C YHUKaNbHbIM OMbITOM 3KCMOPTa POCCUMUCKUX PEAKTOPHbIX TEXHOJIOMUM.

MonbITKM NOAO6GHOro 06bEANHEHNS A1 CO3AAaHUS KOHKYPEHTOCNOCOOHOM Ha MMPOBOM PbIHKE KOMMaHWW, 061ajatolen MHOro-
CTOPOHHUMM KOMMETEHUMAMM, NPEANPUHUMANUCE U PaHbLUE, OAHAKO MO Pa3HbIM MPUYUHEM OHU HE YBEHYAUCH YCNEXOM.

O TOM, 4TO Ha 3TOT pas3 OMNbIT OKa3ascs yagadyHbiM, 1 06beanMHeHHas komnaHuna HUAIMM-ACI 3a npowealime aBa roga AEUCTBUTENbHO
cTana KpynHenwmnm MUPOBbLIM UFPOKOM, FOBOPSAT NPOCTbie GaKThl:

e MaKET peann3yembix KOMMaHWeN NPOEKTOB cocTaBnsaeT 6onee 20 0AHOBPEMEHHO COOPYKAEMBbIX UM MPOEKTUPYEMbIX SHEPIO-

6/10K0B B Poccum 1 3a py6exom;

e KOMMaHWS aKTMBHO pPa3BUBAET KOMMETEHLMM U UMEET 3aKa3bl Ha COOPYXEHUE He TONbKO AJC, HO U APYrUX CIIOMKHbIX MHKEHEPHbIX
0OBbEKTOB, TAKMX KaK XpaHunuLLa ansg 061y4eHHOro SAepHOro TonanBea, Mian 3NeKTPOCTaHLUMKM C Napora3oBbiMU TYypOUHaMU;

e B 06beAMHEHHOM KonneKkTuBe TpyanTcs okono 4000 4yenoBek, a ¢ y4eToM AoYepHUX npeanpuatui — 6onee 7000.

Hawu cobecegHUKM — cTapliuni BULE-Npe3naeHT — aupektop MockoBcKoro ¢punmana HAAIM-AC3 B.H. CaBywWwKHUH 1 cTaplunim
BUUE-NPe3naEeHT — AMpEKTop no npoektuposaHunio HUAIM-ACI 10.A. UBaHOB.

Bnaanmunp CaBYLLIKWH:

«O6beIMHNBLLUCH, Mbl O4EHb MOLLHO NnpoaBUHYINUCDH»

- Bnapumup HukonaeBuy, o6beuHeHue
3aBepLUeHo, MOXXHO NOABECTU NepBble UTOru?

— O6beanHeHne ABYX TaKMX MOLLHbIX CTPYKTYP
Kak HUA3IM n AC3 — 37O CNOXKHbIV MpoLecc, U OH
[10 CUX NMOP HAaXOAMUTCA B CTaUKN COBEPLLEHCTBO-
BaHWs, onpeaeneHHbIX U3BMEHEHWUI, MPUTUPOK, HO
B LIENIOM CO BCEWN OMNPEAENEeHHOCTHIO yXKe MOXKHO
CKasaTb, 4YTO ero pe3ynbTraTom CTan OrpOMHbIV
CKa4yoK Bnepea anst 06enx KoMNaHuw.

O6beanHunnuch aBa nuaepa: seab HUAINM,
6€3 COMHEHMS, Ha TOT MOMEHT yXe 6blna nuan-
pylouier KomnaHuew no CTPOUTENLCTBY aToM-
HbiX 06beKToB B Poccuun. Co cBOEW CTOPOHSI,
ATomMcTponaKcnopT o61agan orpoMHbIM OMbITOM
paboTbl Ha BHELWHEM PbIHKE. HO Mbl, ATOMCTPOWR-
3KCNopT, 6blIM KOMNaHWeN, KoTopas NoAMMUCHI-
Bafla KOHTPaKTbl HA CTPOUTENBCTBO, NOC/E Yero
HaHWMana ucnonHuTenen paboT: NPOEKTUPOBLLH-
KOB, NOAPSAYMKOB, NOCTaBLUMKOB. Takasa cxema
[10 NOpbI 10 BpEMeHU BMosHe cebs onpaBabiBana,
HO KOrAa KOMMNaHWs 3aK4aeT KOHTPaKThI, Npes-
ycMaTpuBatoLme caady o6beKTa «Moj KoY — a
[N Hac cenyac aTo cTpoutenbcTeo ASC B Typuuu
1 B benopyccun — CTaHOBUTCS OYEBUAHBLIM MNpe-
MMYLLECTBO Hann4msa COOCTBEHHbIX MPOEKTHbIX U
CTPOUTENbHbIX KOMMNETEHLMI. V1 KOMNETEHLNK
HWA3I B 06nacTi NPOEKTUPOBaHUS 1, Tem Bonee,
B 06/1aCTV NMPUBIEYEHUS CTPOUTENbHO-MOHTaX-
HbIX PECYPCOB OKa3asiMCb B 3TUX YCIOBUSX NPOCTO
HeoLeHUMbl. Mbl pexe ¥ MeHbLLe NpUBIEKaeM
KOr0-TO CO CTOPOHbI, C KEM HY>KHO TOProBaTbCH,
KOro MPUXOAUTCS KOHTPOINPOBATb, KTO, B KOHLE
KOHLL0B, MOXET OblTb 3aHAT Ha APYr1x 3aKasax
M He OTKJIMKHETCA Ha Halle npeanoxeHue. Bee
60/bLle BONPOCOB Mbl pellaemM BHYTpU cebs, 1
3T0, HECOMHEHHO, ropasfo 6osee apdeKTUBHO,
onepaTtMBHO U Ka4eCTBEHHO. [103TOMy Mbl cyuTa-
€M CBOEe cocTosiBLIeecs 06bejMHeEHNE 60MbLLUM
ycnexom Tenepb yxe obuien KomnaHnn HUAIIM-
AC3.

He cny4yaiHo o6beuMHEHHas KOMMaHus
0YeHb 6bICTPO CTana MUPOBbLIM NUAEPOM NO
KONMMYeCTBY OAHOBPEMEHHO MPOEKTUPYEMBIX U
COOpYKaeMblx OOGbEKTOB.

— Kak e oTHecauchb K Nofo6GHOM paccTa-
HOBKE CUJ NpPeKHUe MUpPOoBbie NuaepbI?

— He Mory ckasaTb, YTO Halle HOBOE NOJOXe-
HUWe Ha pPbIHKE NPOU3BENO KAKOW-TO OCOBEHHbIN
wyMm-ram. Bce npon3oLwuno 4octaTtouyHo opraHmny-
HO. Bo-nepBblix, notomy 4to HUAII yxke 6bin n3-
BECTEH, B TOM YMCE, M HA BHELIHEM PbIHKE: Mbl
ycnewHo pa6otanu BmecTe no Mpany, no MHauu.
MoaTomy Halm 3apy6exHble NapTHePbl 6bICTPO
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B.H. CaBywkuH / V. Savushkin

MOHS/IK, 4YTO 3TO TO XKe camoe, TONbKO elle 6onee
Kpenkoe, nnevo.

O6beanHMUBLLNCH, Mbl 04EHb MOLLIHO NPOABMU-
Hynucb B benopyccuun. 3To HENPOCTON 0OBLEKT, HO
paboTa TaM MAET YCnewHo, Jaxe C HEKOTOPbIM

onepexeHvem rpaduka, v onblTt HUA3IM abecontoT-
HO MPULLENCS K MECTY Ha 3TOM CTPOMUTENLCTBE,
HECMOTPS Ha TO, YTO K HEMY MPUBAEYEHO 60/bLLOE
KOJIMYECTBO 6ENOPYCCKUX KOMMaHUM.

PazBopaunBaemcs B Typuuu, rae Ham otaaHa
pOJ/ib reHNoAPsSAYMKa, U TaM TOXKe HapaboTaHHbIN
OnbIT NO3BOSET NPaBUILHO CHOPMUPOBATL BCE
Heo6xoAUMbIE CTPYKTYpbI YNpaBiieHMs npoLec-
COM.

Mbl ycrnewHo npoBenu NeperoBopbl 0 CTPOU-
TenbctBe ASC B duHnaHanKn, coemectHo ¢ PAOC
(3A0 «Pycatom OBepcun3» — komnaHus fockopmo-
pauun «Pocatom», codaaHHas B 2011 rogy ans
NPOABUKEHUS POCCUINCKUX aTOMHbIX TEXHONOM U
Ha MMPOBOM pblHKE. — Pej.) 3a peKopaHO Ko-
pPOTKME CPOKU — C aBrycta no gekabpb 2013
roga — NOAroTOBWM KOHTPAKT U AOBENM €ro A0
noanucaHus. 3To ycnex He TONbKO Hallew Komna-
HWK, HO W BCEW OTPAC/K, B KOTOPbIN Mbl BNOXWIN
MHOrO 3HaHWW, CMN ¥ TpyAaa.

Cenyac Takas e paboTta Beaetcs no BeH-
rpuu. YKe NoAroToBEHO K NOANMCAHNUIO KpeauT-
HOEe cornaluleH1e, U Mbl HAXOANMCS B OXKMAAHUK
cKopeMllero Ha4yana pa6oT. BeHrpbl o4eHb Nno-
3UTUBHO HACTPOEHbI MO OTHOLLEHWIO K ByayLiemy
CTPOUTENLCTBY, M BC BEHrepcKas npecca ropo-
PWT O TOM, 4TO 3TO SKOHOMMYECKM BbIFOAHbIN AN1S
CTpaHbl AOroBOP.

Mpoaonxaerca cOTPYAHUYECTBO C HELWCKUMMU
naptHepamu no A3C «TemenunH», HECMOTPS Ha

MakeT A3C «AKKy10» / Akkuyu NPP design




A39C TemenuH», Yexus / «Temelin» NPP, the Czech Republic

TO, YTO OHW OTOABUHY/IN CPOKM OKOHYaTENIbHOro
pelueHus no BbI6OPY NogpsaYMKa U No fanbHen-
Lemy pa3BUTHIO MPOEKTA B LIENIOM.

3710 BCe eBponencKkme npoekTbl. Ho, Kpome
TOro, ONATb-Taku coBMecTHO ¢ PAOC, Mbl aKTUBHO
pa6oTaem B MopaaHuu. TaM, Kak U B PUHASHAWM,
He KPeAMUTHbIN MPOEKT — TO eCTb, CTPOUTENBCTBO
OCYLLECTBNAETCS HE HA KPEAWTbI, NPefoCTaBNEH-
Hble POCCUMNCKOM CTOPOHOM NO MeXnpaBuTeSb-
CTBEHHOMY COrflalleHnio — a KOMMEPYECKUN,
TO ecTb, Poccus BxoaMUT B cOCTaB aKLMOHEPOB,
YaCTUYHO BbICTyNas 3aka34nKoM B CBOMX JONSIX.

- U3BuHuUTe, Bnagumup Hukonaesuu, xouy
YTOYHUTDb: €C/IU NPOEKT KOMMepYeCKUM, To
3aKa34uMKoM He o6s3aTeNibHO BbicTynaer
npaBUTENIbCTBO KaKoOro-1M6o rocyaapcrea?

— CoBepllUeHHO BepHo. B duHnaHauu, Ha-
npvMep, 3aKa34yMKOM BbICTYNWI0 YaCTHOE aKLu-
OHEepPHOE 06LLECTBO: KPYMHbIN METaTypruiyecKkum
KOMGUHaT, pacnosioXXeHHbIN Ha CeEBEPE CTPaHbI,
1N MHOXeCTBO 60nee MeNKUX akunoHepoB. OHK
NPUHSNU peLleHre NOCTPOUTb aTOMHYIO CTaHLMIO
[Ns COBCTBEHHOr0 aHeproobecneyeHus, BblLLn
C 3TUM peleHneM B NPaBUTENLCTBO M NOSTYHUIM
NOAAEPKKY M ofobpeHue. [JomKeH 6bl1 NPOXOANTb
TEeHAep C ydacTMeM eBPOMNENCKUX U AMOHCKUX
KOMMaHW, HO, 04EBUHO, aKLLMOHEPOB He YCTPO-
WM NepBOHaYasbHble YCNOBUSA, MPeSIOKEHHble
3TUMU KOMMNAHUAMMU, U OHW CaMOCTOSATENBHO NPK-
HSAN peLeHne 0 TOM, YTOObl B35ITb POCCUNCKUM
NPOEKT 1 paboTaTb ¢ Pocatomom 6€30 BCAKOIO
TeHaepa.

Mpownu neperosopsl, 1 PAOC noagnucan co-
OTBETCTBYIOLMIA KOHTPaKT. B HacToswee Bpems
3TOT KOHTPAKT pPa3BMBAETCS, OH JOMIKEH NONY4uTb
0f06peHne GUHCKOro perynatopa u GUHCKOro
napnameHTa, nocfe 4Yero MOXHo 6yaeT npu-
cTynatb K pabote. OnnaynBaTtb CTPOUTENLCTBO
O6yayT aKLMOHEpPbl — Kax/bli B COOTBETCTBUM C
MONOXEHHOV emy oNiew, U MOCTPOEHHas CTaHuus
TOXe 6yAeT NpuHaanexaTb 3TOMy akLiMOHEPHOMY
obuectBy. CTpOUTENLCTBO NaHMpyeTcs Ha 6ase
poccuiickoro npoekta A3C-2006.

MpnBAN3UTENBHO TAKOMO e CBOMCTBA NPOEKT
B MopaaHuu, Tam, NnpaBaa, NnaHupyeTcs CTPOU-
TENbCTBO CTaHUMKM Ha 6a3e npoeKkta ASC-92. U
ellle 0HO OT/IMYMe B TOM, YTO NoKa He chopMu-
poBaH NyN akUMOHEPOB C MOPAAHCKOW CTOPO-
Hbl, KOTOpble B35 6bl Ha cebs onnaty 50,1%
pacxoaoB; octaBwunecs 49,9% rotoBa BOKUTb
poCcCUICKas CTOPOHA, TaKKe BbiCTynatowas B
KayecTBe aKLMOHepa Ha CTPOUTENbCTBE aTOMHOM
CTaHuuK. TeM He MeHee, peLeHEe yKe NPUHATO,

M Mbl Ha4YMHaeM npopabaTbiBaTb BXOXKAEHUE B
3TOT NPoeEKT, pa3pabatbiBatb OBUH (060CHO-
BaHWe nHBecTuum — Peg.) n OBOC (oueHka
BO3JENCTBUS Ha OKpyXatowyto cpeqy — Pea.).
MoppaHcKas CTOpoHa, He Aoxuaasacb Gopmu-
pPOBaHUS aKLMOHEPHOro obLLecTBa, rotoBa aTu
paboTbl NpoPUHaAHCMPOBaTb.

Elle oaMH 04YeHb KPYMHbIM KOMMEPYECKUN
npoekT — ASC «AkKyto» B Typuwnu, rae Poccus He
TOMIbKO CTPOWUT, HO U BYAET y4acTBOBaTb B 3IKC-
nayatauuu CTaHLuu.

A BoT B Kutae, Hanpvmep, nepsble ABa 610Ka
6b1/1M NOCTPOEHbI MO KPEAUTHOMY MPOEKTY, a Tpe-
TUW 1 YeTBEPTLIN — KOMMepYeckue. bonee Toro,
3HaYuTeNbHYIO YacTb paboT KUTalCKas CTOPOoHa
yXKe fenaeT caMmoCTOATENbHO.

B nepcnekTuBe Mbl He 6€3 OCHOBaHUM pac-
CYMTbIBAEM Ha NOANUCAHWE KPYMHOIo KPeanTHOro
npoekTa ¢ MHanen. Yke npoLuam HeobxoamMmble
neperoBopbl M NOArOTaBIMBAETCA reHepabHoe
pamoyHoOe cornalieHune, onpeaensiowee LeHy n
napameTpbl CTPOUTENbCTBA.

— 3anapgHble cTpaHbl, HACKOJIbKO U3BECT-
HO, He NMPaKTUKYIOT KPEAUTHbIX JOroOBOPOB.
Yem e OHM BbIroAHbI ANq Hac?

OfnbIT

— Tem, 4TO KpeauToBaHWE MPOEKTOB Cy-
LWeCTBEHHO paclupseT none AeaTenbHOCTY.
BosbmeMm, K npumepy, Ervnet. He camas 6ora-
Tas cTpaHa Ans Toro, 4tobbl ob6ecrneynTb cebs
aTOMHOW 3HEPreTMKOMN, OAHaKO, HECKONIbKO NeT
Ha3aj npaBuTenbCcTBO ErnnTa 661710 roTOBO Ha-
4yaTb BO3Be[leHWE aTOMHOW CTaHLMM NPU YCIIOBHM
nosy4YeHns POCCUMCKOro KpeamTa Ha CTPOUTENb-
cTBO. K coxaneHuio, NONUTUYECKUE COBLITUS NOKa
He MO3BOIUAMN COCTOATLCS 3TOMY MPOEKTY.

To e MOXHO cKasaTb npo baHrnagew.
(CornaweHnue mexay MpaButenbcTBoM Poccun-
ckon depepaunn u lNpaButenbctBom Hapoa-
Hon Pecny6nunku baHrnagew o coTpyaHU4ecTBe
B 061aCTU MCMOb30BaHWUA aTOMHOM 3HEPTUM B
MUPHBIX Lensx nognucaHo 21 masa 2010 roga.
B Hosi6pe 2011 roga noAgnuvcaHO MeEXNpaBu-
TEeNbCTBEHHOE COrnaweHne o COTpyAHMYECTBE
B cTpoutenbctee ASC «Pynnyp» Ha Tepputopumn
pecny6nvku — Peg.).

K cnoBy cka3aTtb, 310 6yAeT YHUKanbHbIN AN
Hac NpoeKT. Bo-nepBbix, He06X0AMMO MPOBECTH
KonoccanbHyto paboTy MO NOArOTOBKE TEXHUYe-
CKOro nepcoHana ana 6yayuien ctaHumu, u Mol
y}Ke JOroBOpuInCb 06 3TOM B XOA€ NPOBEAEHHbIX
neperoBopoB. Bo-BTOPbIX, B X04€ COOPYKEHUS
CTaHUMK npuaeTcs GaKTUYECKU LENUKOM OMNu-
paTbCs Ha CO6CTBEHHbIE CUITbI, MOCKOMbKY B BaH-
rnageL npocTo HeT NpeanpPUITUA, UMEIOLLMX OMNbIT
noAo6HOro CNOXHOIo CTPOMTENbCTBA.

MnowagKa, npeanoxeHHas HaMm NPUHUMato-
LLIeV CTOPOHOM, BbiGMpanacb AOBOIbHO AABHO U
3anagHon KOMMaHWen; UCXOAHbIE AaHHbIE N0 3TOM
naowajKe o4eHb CKyAHbIE, U HE COBCEM MOHATHO,
HaCKOMbKO ee BOOG6LLE MOXHO MCMONb30BaTh.
Mo3aToMy 6bIN0 NPUHATO PeLLEHNe 0 NPpeaoCcTaB-
JIEHUU KpeauTa Ha KOHKPETHble 3Tanbl paboT.
Jletom 2013 roga noanucaH NepBblM KOHTPAKT,
B paMKax KOTOpPOro cen4yac BbINONHAETCS pas-
pa6otka OBMH 1 OBOC 1 3anywieHbl 6ypoBble
paboTbl ANS NONMYYEHUS UCXOAHbIX AAHHbIX MO
NpeanoXeHHOM niouagKe.

B Havane okta6psi 2013 roga 6611 noanMcaH
BTOPOM KOHTPAKT Ha pa3paboTKy TexnpoekTa 6y-
Ayuien cTaHumMu. Mbl niaHMpyem CTPOUTENLCTBO
A3C «Pynnyp» no npoekty BBOP-TOW: Hanbonee
COBPEMEHHOMY U NMPOABMHYTOMY Ha CEeroaHsLWw-
HWWN OEeHb.

A ceiyac rotToBMTCS K NOAMMUCAHUIO YXKe Tpe-
TUWM KOHTPAKT, NpeaycMaTtpu1BatoLmMmi GpopmMupo-
BaHWe UHPPACTPYKTYpbl NIOLLAAKH.

MoanucaHue oyepepHoro KoHTpaKTa. Pecny6nuka baHrnageu, oKta6pb 2013 r.
Signing a contract. Republic of Bangladesh, October 2013
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Okono 90 % TeppuTopumn KoponescTBa MopaaHusa 3aHMMaAIOT NYCTbIHU U NMOJNYNYCTbIHU
About 90% of Jordan is covered with deserts and semideserts

- B baHrnagew HeT fOCTaTO4YHO KBanudu-
LIMPOBaHHbIX CTPOUTENIEN, HET HEOGXOAUMBIX
naéopaTtopui AN NpoBejeHUA reonoruye-
CKUX U3bICKaHWM, TeM Gonee HeT UHXKEeHe-
POB-aTOMLLIMKOB M TEXHUYECKOr o NepcoHana.
Kak e 6yayT pewnatbCcsi BOMPOChI C 3KCMy-
aTauuen ctaHuuun? EgBa 1M HalgeTca MHOro
POCCHUHUCKMNX CNELlMANINCTOB, }eNalolux nepe-
cenutbcs B banrnageu.

— OT0 pgencTBUTENBHO Cepbe3Has npobne-
ma. lMogobHasa cuTyaums y Hac 6bina B Kutae,
rae nNpvxoAunoch napannenbHo Co CTPOUTENb-
CTBOM CTaHUuW 06y4aTb NepcoHas, He Umelo-
LMW HM Masnierero onbiTa paboTbl HA aTOMHbIX
ob6beKTax. A cerogHs Tam yxe chopmMmunpoBasncs
60/bLWOW NNacT BMoMHEe KBanudULMPOBaHHbIX
crneunanmcToB.

KoHeyHo, ana BaHrnagew 3To o4eHb ce-
pbe3HbI 06BEKT, MO3TOMY HE WUCKIIIOYEHO, YTO
no 3aBePLIEHUN CTPOUTENBCTBA KaKoe-TO Bpems
Mbl 6yAEM 3KCMIyaTUPOBaTb aTOMHYIO CTaHLMIO
COBMECTHO.

YyTb 60nblIe rofa Ha3ag B pecny6inke bl
co3/aH perynaTop ot AgepHon KOMUCCHUU, U Te-
nepb Mbl CTPEMUMCS CBA3aTb ero ¢ PocTexHas-
30pOM, 4TO6bI OKa3blBaTb BCAYECKOE COAENCTBUE
B BOMpocax 6€30MacHOCTU A4EPHbIX 0O bEKTOB.

- BeposiTHO, npoeKT B UopaaHum, rae ogHU
NMECKU U HET BOAbl, HE MEeHee CJ/IOXKHbIN?

— 370 agencTBuUTENbHO TaK. Camas cepbes-
Has npo6nema — ¢ oxnaxaeHnem. NopaaHubl
NPeanOXUAN TaKoW BapuaHT: rMy6boKoBOAHas
CKBaKMHa € npoknagkon TpybonpoBoaa Ha
[ecsATKM KnunomeTpoB. OAHAKO BO3HMKAET pafa
BOMPOCOB, KaK Mo LieHe BOfAbl, TaK U N0 OXpaHe
camoro Tpy6onpoBoAaa, NOCKONbKY MOXKHO cebe
npeAcTaBuTb, H4TO CYYUTCS, ECNIM KaKoW-HUOYAb
KapaBaH 6e4ynHOB peLlwunT MPOCBEPNIUTL B TpyOe
ObIPOYKY, 4YTO6bI HanuTbes. Cenvac paccmaTpu-
BalOTCS pa3Hble pelleHns 3To 3aaaqu.

- Bnagumup Hukonaesuu, Bbl yxke 3atpo-
HYNIM TEMY BJIMSTHUS MOJIMTUKN HA aTOMHYIO
3HepreTuky, koraa rosopunu o Erunre. Ceir-
yac Poccum npuyiunocb CTONKHYTbCS C NONIUTH-
YECKUMM 0GCTOATEIbCTBAMMN, BOSHUKHOBEHHUSA
KOTOPbIX Mbl U NPeACTaBUTb ce6e He MOoru — A
MMelo B BUAY CUTyaLMio Ha YKpauHe u Bce, 4To
C Hel cBA3aHo. B YacTHOCTH, CaHKL MK, KOTO-
pbIMU FPO3UT HaLLel cTpaHe 3anapj. Y4UTbl-
Ban 60/1bLIOE YUCJI0 €BPONENCKUX MPOEKTOB
y Ballei KOMMNaHUM1, He 6oUTeCb CBA3aHHbIX
C 3TUM npo6nem?

— KoHeuHo, ecnu mexay Poccuert u 3anagom
CHOBa OMyCTUTCH «KeNe3Hbl 3aHaBeC», Halu
ycnyru B €BPOMEWCKMUX CTpaHax, CKopee Bce-
ro, OKaXyTcs HeBOCTpe6OoBaHHbIMU. ATOMHas
3HepreTMka BoobLye 04eHb NOIMTUIMPOBAHHAsA
oTpachnb. Ecnv nonutuyeckme ambuLmMmn BO3bMyT

LlepemMoHuUs 3aIMBKKU NepBOro 6eTtoHa Ha aHepro6aoke N2 4 TaHbBaHbcKoM A3C, ceHTAGPL 2013 T.
First casing ceremony at Tianwan-4 NPP, September 2013
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BEPX Haf 34paBbiM CMbIC/IOM, EBPOMNENCKOE COo-
061LLeCcTBO BMNOSHE MOXET NpeHebpeyb nHTepeca-
MU KOHKPETHbIX CTPaH, Xenatlwmx obecneyntb
CBOM NMPOM3BO/ICTBA AELLEBOW 3HEPIUEN.

M Bce-Taku 9 MO HaType ONTUMWUCT U Hage-
tOCb, YTO C/IMLLKOM [TyBOKO BCS 3Ta UCTOPMUS C
CaHKUMAMU He 3anjerT.

C Apyron CTOPOHbI, AaNIEKO He BCe Halw
nnaHbl cBA3aHbl ¢ EBponon. Bo3bmem, K npu-
mMepy, Kutan. HecmoTps Ha TO, 4TO cenyac ata
CTpaHa caenana cTaBKy Ha COOGCTBEHHbIE CUbl,
TaM O4eHb 3anHTEPECOBaHbI B COTPYAHUYECTBE C
HaMu. Beab aHepro610KK, KOTOPbIE HEHAMHOTO
paHble Hac noctpounn ans Kutas GppaHuy3bl,
3TO y)Ke NponaeHHoe noKoneHwe. Hanpuwmep,
OHMU Bbl Y)Ke He BblaepKanu UCMbITaHWUS CPOAHM
TOMY, 4TO 06pywnnock Ha Pykycumy. A Hawmm
CTaHUMSAM — M 3TO MOATBEPKAEHO MHOTMMM UC-
cnejoBaHUAMU — TaKWUe UCTIbITaHUS He CTPaLUHbI.
Mexxay TeM, KnTanLibl 04eHb CEPbE3HO OTHOCATCS
K TOMY, 4TOGbl UMETb Y Ce65 BCe camoe nepego-
BOe, caMoe nyyuee. Koraa peys LWwna 06 o4yepes-
Hon nape 6n0KkoB AJC «TaHbBaHb», OHU Oblan
0OYeHb 3anHTepecoBaHbl B ASC-2006. Cenvac
Mbl BEAEM C HUMW NEPEroBopbI Mo peakTopam
Ha GbICTPbIX HENTPOHAaX. 3a 3TUMK peaKTopaMu
oyayliee, U Halln KUTaWCKMe napTHepbl, HECO-
MHEHHO, MOHUMAIOT 3TO.

Kpome Toro, Kak § y»ke roBopus, O4€eHb WH-
TepecHble MPOEKTbl OXXMAAIOTCA B TAKMX CTpaHax
KaKk MHaus, Mopaanus, banrnagew, BoeTHam.

- Bnapumup HukonaeBuu, Kakue coBpe-
MeHHble 06l eMnpoBblie TEHAEHLUN B pas3-
BUTUM aTOMHOMW 3HepreTuku Bbl mornu Gbl
OTMETUTBL?

— B atomMHOM aHepreTvKe NOCTOSHHO NPOUC-
XO[MT YTO-TO HOBOE. Tak, HEKOTOPOE BpeMs Ha3aj
[IOCTATO4HO CYLLECTBEHHOM CTana TeHAEHUMS Ha
YKpYnHeHue aHepro610KoB. MHorne 3anagHble
KOMMNaHWW Havyanu npepnaratb CTPOUTENBCTBO
NoNyTOPaMUAIMOHHUKOB. KcTaTh, U B DUHASHAUK
nepBoHa4yanbHO npegnaraiv UMEHHO MONyTo-
pPaMWUAIMOHHUK. HO MX HEe Be34e MOXHO Npu-
MeHUTb! Mcnonb3oBaHWe TaKoro aHeprobsioka
TpebyeT cepbe3HOro cbanaHcMpoBaHUS BCEW
3HEepProcucTeMsbl, MOTOMY HYTO JI060OM OCTAaHOB Ha
npodunakTMyeckne paboTbl rPO3nUT 60/bLLINMMU
npo6nemamu. NoaTomy Te e GUHHbI Npeanoyu
60nee onTMMasnbHbI PeaKTop MOLHOCTbIO 40
1200 MBT.

Takoe aBWXeHWe Havanock elle ¢ Kutas, rae
$paHLy3bl CTPOAT ABa NONYTOPAMUIIMOHHUKA.
MMOHATHO, 4TO YeM 60onblle MOLWHOCTU BblaaeT
610K, TeEM AelleBie KunoBarT-4yac. TeM He MeHee,
B LLE/IOM CerofiHs OCHOBY KMTaWCKOM NporpamMmmbl
COCTaBNAOT MUATMOHHUKM, B TOM YUC/E U BIOKK
POCCUICKOro An3ariHa, KOTOPble Ha CErOAHSWHWA
[eHb — MOXHO CMENO yTBepaaTb — ABAAIOTCH
NIYYLIMMKM B MUPE M N0 6€30MaCHOCTH, U MO 3KO-
HOMWYHOCTH.

KcTaTtu, poccuicKme cneunanmncTbl ToXe 3a-
HUManUcb pazpaboTKkamu 3HePro6sI0KOB 60/1b-
LLOW MOLLHOCTH, HO MOTOM COY/HK, YTO Bonee BOC-
Tpe60oBaHHbLIMU Ha PbIHKE BCe-TaKW OCTaHyTCH
610KM MolHocTblo 1000 1 1200 MBT. K nety
Mbl 6yaem caaBatb BBAP-1000 B NHamu, u ato
OyaeT 04YeHb XOPOLLUI, O4EHb HAAEKHbIN G/0K.

Bcnneck BHUMaHUA nepexxuBaloT cenyac
BH-bl. NepBble pa3apaboTKM OKa3aanch CAULWKOM
[OPOrMMU U 3aKPbITbIMKU OT MUPA, HO TENEPb Ha
$OHe HalMxX N HEKOTOPbIX PppaHLYy3CKUX Hapa-
6OTOK 3aMETHO HEKOTOPOE [ABUKEHWE BNepea.

Booblie, HOoBbIX pa3paboToK NosiBAAETCs He-
Masio, HO BCE OHM, KaK MpaBuIo, OKa3blBaloTCs
C/IULLIKOM AOPOTrMMMU, @ IMaBHbIV TO3YHT, KOTOPbIN
rocnoAcTBYeT cenyac Ha pbliHKe: «<be3onacHoCTb
NAOC 3KOHOMWUYHOCTb». M 04eHb pagyer, 4To y
Hac ecTb NPOAYKT, MaKCMManbHO OTBeYaloLWwum
3TUM 3anpocam.




tOpnn NBaHOB:
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«[NaBHOE — UCNOJIHEHME AyXa U OYKBbl KOHTPaKTa»

— Y710 n3meHunockb B aesatenbHoctn HUAIM
3a nocnegHue aBa roga? lNpexae Bcero, y Ha-
wew 06beanHEHHOM KOMMNaHWM Tenepb eCTb BO3-
MOHOCTb NPEIOKUTb 3aKa34NKY Ha BHELUHEM
PbIHKE MOJIHbIA NaKEeT YCAYr: OT U3blICKaTENbCKUX
paboT M MPOEKTUPOBAHMS A0 CTPOUTEIbHO-MOH-
TaXHbIX paboT U NOCTaBKK 060pyAOBaHUA. YTO
370 AaeT? Bo-nepBblX, CTPOMHYO CUCTEMY yrpaB-
neHus. Mbl npeanaraem npoaykT B «060/104Ke»
CUCTEMbI YNpaBieHUs ero cCoopyxeHueMm. JTa
cucTema BKtoYaeT B ce6s HECKOJIbKO MOACUCTEM:
CUCTEMbI yIPaBIeHUs MPOEKTUPOBAHWEM, CTPO-
WTENbCTBOM, NOCTaBKaMM, U BCE OHM MOSTHOCTbIO
B3aMMOYBSA3aHbl pYr C APYrom — o cpokam, no
B3aMMOJENCTBMIO, MO KayecTBy. Pe3aynbraTtom
TaKoro B3anMMOAENCTBUS U B3aUMOMPOHUKHO-
BEHWS CTAHOBUTCS KOHKYPEHTOCNOCOGHOE Npea-
JIOXEHME, C KOTOPbIM Mbl M BbIXOAWM Ha PbIHOK.

- lOpuihi AnekceeBu4, HO Belb BCe 3TU
KomneteHuuu 6b1in y HUAIIM u go o6bveau-
HeHusa ¢ ATomcTporakcnopTom. He cnyyaiHo
e HUAIM HasbiBanu ny4vilen MHXUHUPUH-
roBoii KOMNaHuemn, Kotopas — ojHa U3 Bcex
AencTByowmnX B Poccumn — cpaBana aToMHbie
06bEKTbI «NMOA KI0Y».

— KomneTeHuun, KOHEYHO, 6bIN. A onbiTa
paboTbl Ha BHELIHEM PbIHKe He 6bii0. He 6biio
onbiTa NOAMMUCAHMUA CMOMXKHbIX MEXAYHAaPOAHbIX
KOHTPaKTOB. He 6b1/10 OMblTa B3aUMOAENCTBUSA C
MHOCTPaHHbIMK 3aKa34nkamu. besycnosHo, nto-
60W OMbIT NPUXOAMT CO BPEMEHEM U, ecnn 6bl HU-
A3l caMOCTOATENBHO BbILWWEN Ha BHEWHWI PbIHOK,
Mbl TOXe BCEMY Obl Hay4unucb. Ho Ha 3To ywnu
6bl roabl. 3TO HE TaK NPOCTO, KaKk MOXET NoKa-
3aTbCsl, — NoANUcaTb MEXAYHaPOAHbIA KOHTPaKT.
CeWiyac Ha 3TOM 3Tane Mbl HaAEXHO 3alUMLLEHbI
KOJlI0CCasibHbIM OMbITOM cneuuannuctoB AC3.

— A 4yTo Kacaetcs onbiTa B3aMMOAENCTBUSA
C MHOCTPaHHbIMM 3aKa34MKaMM — NPULLJIOCH
YTO-TO MEHSATb B NPUBbLIYHOW OpraHusauumn
TpyAa?

— be3ycnoBHO, NpUWIOCh, U OYEHDb Cylle-
CTBEHHO. Hall nepBbii 3apy6erHbI KOHTPAKT —
Ha cTpouTenbcTBo ASC B benopyccuun. Kaxketes,
3aKa34MK CBOM, MOHATHbLIA — HO 3TO XKe BCe-TaKu
MHOCTPaHHbIN 3aKa34MK, MUHOCTPaHHbLIN KOHTPAKT
CO BCEMMU MPUCYLLMMKN eMy TpebGoBaHUSIMU. Mbl
MHOFOMY YYMMCS Ha 3TOM OObEKTE.

- YT06bI COOTBETCTBOBATb TPEGOBaAHUAM
MHOCTPaHHbIX 3aKa34MKOB NPULLIOCH, HaBep-
HOE, YBEJINYUTDb LUTAT COTPYAHUKOB?

— Her, wTtat yBenuMymnBatb He
6bIN10 HEOBXOAMMOCTHU, NOCKOSb-
Ky OCHOBHas Liefib, KOTOPYIO Mbl
[IO/IKHbI 6bIM AOCTUTHYTb, CO-
cTosina B TOM, YTOGbl COBEPLLUTb
NMCUXOSIONMYECKYID NEePECTPONKY
B yMax Bcex 6€e3 MCKJoYEeHUS
COTPYAHUKOB. A caMa Npov3Boa-
CTBEHHasi cucTema, KoTopas no-
3BOJIMIA HAM BbIMTU Ha BHELIHWUA
PbIHOK, 6blfla AOCTATOYHO Xopolla
W NS TOTrO, 4TOObl Ha HEM YCNELLIHO
yaepraTbes.

[naBHasa 3agaya, KOTOPYO Mbl
CcTaBUM nepeg cobon npu ucnon-
HEHWKW NI0BOro NPOEKTa — HEYKOC-
HUTeNbHOE criejoBaHne GYKBE U
[yXy KOHTpaKTa, NoAnUCaHHOro
C 3aKas34uKoMm. YTo 3anucaHo B
KOHTPaKTe, TO 1 JOJIXKHO 6bITb Bbl-
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MOJSIHEHO: MO CPOKaM, N0 CTOMMOCTH, MO Ka4ecTBy
— 3TO HEYKOCHUTENbHOE TpeboBaHue.

— Cenvac B noptdene y HUAIAM-ACI He-
CKOJIbKO HOBbIX MPOEKTOB, B TOM YKcne AocTa-
TOYHO YHUKaJ/IbHbIX: TAKUX KaK CTPOUTENbCTBO
aToMHOM cTaHuuu B baHrnapew wnam B Uop-
AaHuK. NMPOEKTUPOBLIUMKOM 3TUX 0GBEKTOB
BbicTynut cam HUA3INM?

— B 3TOM OTHOWeEHMM Mbl BbIGpanu ana cebs
Takyto ctpaterunio: HUAII BoO Bcex npoekTax
ABNAETCA reHnoApsAYnKaM, a 3T0 03HaYaeT, 4To
M 610K «[IpoeKkTupoBaHue» Mbl 6epeM Ha cebs.
Ho Ttam, rae 6yaet CTpoOUTbCS HE CEPUIHBIN, a
WHAUBUAYaNbHbIN 610K, Mbl PUrNacuMm B Kaye-
CTBE reHepanbHOro NPOEKTMPOBLLMKa aBTopa
faHHoro 610Ka. Tak, HanpuMep, Mbl M1aHUPyeEM
noctynuTtb B MopaaHuun. A BoT BO BbeTHaMme,
Hanpumep, Becb 06beM paboT, BKAOYas npo-
€KTHble, Mbl MaHupyeMm aenatb CO6CTBEHHbIMM
cunamu.

— MbI MHOro Nucanu B cBOeM XypHane
0 BHeapeHuu Mpon3BOACTBEHHON CUCTEMDbI
Pocatoma Ha cTpouTeNbHbIX NaowagKax
HUAII. Mpowno yxe AoCTaTO4MHO BPeMeHH,
4YTOObI NOBECTU UTOTU €€ BHeApeHusA. Moxk-

MakeTt Benopycckon A3C / Belorusskaya NPP design

HO CKa3aTb, YTO HOBbl€ NMPUHLUMNbI PaGoTbl
3aB/lafieNI1 He TOJIbKO yMaMMn PyKOBOACTBa
KOMMaHUU, HO U PAAOBbLIMU UCMOJTHUTENAMMU?

— [lymalto, 4TO C MOJIHbIM OCHOBAHWEM MOXX-
HO TaK CKa3aTb. BHeapeHne HOBOM NPOM3BOA-
CTBEHHOW CUCTEMbI — 3TO 6e3a/ibTePHATUBHbLIN
NyTb, ¥ Mbl €XKEroAHO TPaTUM AOCTAaTOYHO MHOIO
BPEMEHU U CU1 HA paclinpeHne u yrnybneHue
faHHoro npouecca. NCP opraHM4yHO BCTPOEHa B
Hally cMcTeMy ynpaBieHus npoexkTamu. Ceryac
Mbl Y€ NPOBOAMM PacCLLUMPEHHbIN Kypc 06y4eHums
NpWHLMNaM HOBOWM NPOU3BOCTBEHHON CUCTEMBI.
baszon gns atoro cnyxkuT PoctoBcKas A3C, rae
Mbl OBYHUIN yKEe NMPaKTUYECKU BCE MIOLLaAKM
M Kyfa Tenepb NpuriallaemMm npeacraBuUtenen
HaLUMX KPYMHENLWMX NoApSAYMKOB, KOTOPbIM MO-
Ka3blBaeM, B YEM 3aKJ1I04aETCH Halla cUcTeMa, B
NO/IHOM 06bEME — OT 3/IEKTPOHHOIO JOKYMEHTOO-
60p0oTa A0 BblAa4yM HEENbHO-CYTOYHbIX 3aJaHN.

Ha Kaxkgom Kypce o06y4yeHus npucyTcTByeT
oT 30 go 40 4yenoBeK, KOTOpPbIE He MPOCTO CNy-
LIAlOT NEKLMK, HO MOAKPENNAOT TEOPETUYECKME
3HaHUS NPaKTUYECKUM OMNbITOM Ha CTPOUTENIbHOM
nnouwaaKke. OHM BOOYMIO HABIOAAIOT, YTO TaKoe,
HanpvMep, NPOBeAEHUE NaHEPHbIX 3aceAaHui,
NpPoBOAAT AENOBbIE UTPbI, @ NOTOM CAAIOT 3K3a-
MEH, 4YTOGbl NOATBEPANUTb MONYYEHHYIO KBaNK-
duKaumio.

Mbl NOKa HEe MOXXeM TOYHO CKa3aTb, KaKyto
3KOHOMMIO MPUHOCHT HaM BHEAPEHWE HOBOW Npo-
M3BOJCTBEHHOM CUCTEMbI B A€HbIAaX, HO Y>KEe CHO
BUAUM, KaKyl0 3KOHOMMWIO OHa HaM MPUHOCUT
B cpoKax. K npumepy, cpokv BBoAa B 3KCnay-
aTaumio PoctoBckon AQC 6yayT Cyw,ecTBEHHO
COKpallleHbl MMEHHO 3a cHeT BBOAA B AeNCTBME
KOMMEHCUPYIOLLMX MEPOMNPUATUIA, BarKHaa Co-
cTaBaaowasa Kotopbix — [MponsBoacTBeHHas
cuctema PocaTtoma.

Cewtyac B [ockopnopauun 3anyuieH HOBbIV
NMPOEKT: CMCTEMAa MOTUBALMU MHKUHUPUHTOBOWN
[lesiTeNlbHOCTU. Mbl 3TO HOBOBBEAEHWE FOPSHO
noagep:xanu u cemyac BCTpanBaeM B Hally CH-
cTemy ynpaBneHus npoektamu. Cuctema MoTu-
BalMM HanpaBieHa Ha To, YTO6bl MaKCUMabHO
BO3MOXHO 3aMOTUBMPOBaTb BCEX Y4ACTHUKOB
NPOM3BOACTBEHHOMN AEATENIbHOCTM Ha IKOHOMMUIO,
BO-MepBbIX, MaTepuanbHbIX PECYPCOB, BO-BTOPbIX
— BPEMEHHbIX PECYPCOB.

- lOpuit AnekceeBu4, CBOMX-TO Bbl, 6e3yc-
JIOBHO, MOXKeTe 06a3aTb pa6oTaTb ¢ NPpUMeHe-
HUEeM caMoM nporpeccuBHon cuctembl. Ho BoT

B Benopyccuun, Hanpumep, rae no
YC/IOBMSIM KOHTPaKTa Bbl 06513a-
Hbl NPUBJIEKaTb 3HA4YUTeJ/ibHOEe
KOJIN4ECTBO GEeNIopyCCKUX Cy6-
NoAPAAHBIX OpraHnu3auui, — Tam
yto genatb? Henb3na e 3acra-
BUTb MHOCTPaHHbIE KOMMNaHUMU
paGoTaTb No-cBoeMy.

— 3acTaBuWTb Henb3s, a ybe-
OWUTb MOXHO. Bce cybrnoapsigumkm
paboTaloT Mo 4OroBOPY, B KOTOPOM
nponuncaHbl onpeaeneHHble ycno-
BUS, B TOM 4MCNe — UCMOb30Ba-
HWE Hallen NPOU3BOACTBEHHOM
cucteMsbl. TOT, KTO He COrnaceH ¢
3TUMM YCNOBUSAMU, MOXKET HE MOoa-
nuceliBaTb 4OroBop. Ho 4T0-TO 51 He
NMPUNOMHIO TaKUX CNYy4aEeB...

fanuna MUTbKHUHA
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EXPERIENCE

Decision was made by Rosatom State Corporation in March 2012 to merge Atomenergoproekt Nizhny Novgorod Engineering
Company and Atomstroyexport CJSC to unite unique engineering competences of companies experienced in exporting

Russian nuclear technologies.

Attempts of setting up a competitive company with multi-field competences had been made before, but for various reasons they

were futile.

The following facts prove that this time the merger was a success, and NIAEP-ASE has become an important player in the world

market:

o the portfolio of projects contains 20 power-generating units under construction or design;

e the company develops its competences and has orders for construction of other sophisticated facilities, such as spent fuel
facilities and power plants with combined cycle turbines;

o the integrated company employs about 4000 specialists, or 7000 specialists with subsidiaries.

We asked questions to Vladimir Savushkin, Senior Vice-President, Director, NIAEP-ASE Moscow branch and Yuri lvanov, Senior
Vice-President — Director for Designing, NIAEP-ASE.

Vladimir Savushkin:

«United, we have made tremendous progress»

— Is the merger completed? Can we sum
up the results?

— The merger of such large companies as
NIAEP and ASE is a complex process that is still
being completed. But we can definitely say that
it has already resulted in tremendous success
for both the companies.

Two leaders have united. At the time of the
merger, NIAEP was a leader in construction of
nuclear facilities in Russia. Atomstroyexport
had vast experience of operating on the foreign
market. That time it was Atomstroyexport that
signed contracts for construction and then hired
contractors including designers and suppliers.
That scheme was convenient for some time, but
when contracts for a «turnkey» construction of NPP
in Belarus and Turkey are concluded, availability
of designing and construction competences of
our own is an advantage. Competences of NIAEP
in designing and attracting performers are hard
to be overestimated. Now we do not need to
engage frequently other companies that are to
be supervised, closely monitored and that can
be engaged in other projects. A greater number
of issues are solved within our company, which
makes our operation more effective. For this
reason we think the merger to be a great success
of the integrated NIAE-ASE company.

Itis notincidental that NIAEP-ASE has quickly
become a world leader in terms of the number of
facilities under construction and design.

- What will be the reaction of the former
leaders?

— | will not say that our new position on the
market was disputed very much. Everything was
quite calm. First of all, NIAEP was well-known
abroad since we had worked together in Iran
and India. And our western partners quickly
realized that it is another shoulder which is
even stronger.

United, we have made tremendous progress
in Belarus. The facility there is a complex one, but
construction is carried out ahead of schedule.
NIAEP expertise is valuable there, though a large
number of Belarus companies are engaged too.

We are advancing in Turkey too; there we
perform the function of the General Contractor,
and our vast experience helps us organize the
necessary project management structures.

We have conducted successful negotiations
about building a NPP in Finland. In cooperation
with Rusatom Overseas CJSC (a Rosatom
company founded in 2011 with the aim of
promoting Russian nuclear technologies on
the world market), we managed to prepare a
contract and to sign it within a short period, since
August to December 2013. It is a success of both
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the company and the sector, in which we have
invested a lot of knowledge and efforts.

The same activities are performed in Hungary.
A credit agreement is open for signature, and
now we wait for the time when we shall be able
to start working. Hungarian partners treat the
project positively, and Hungarian media says
the contract is very beneficial for the country.

Cooperation continues with our Czech
partners in the Temelin NPP project, although
they have postponed the time of selection of a
contractor and of the project implementation.

These are our projects in Europe. Besides,
we work actively in Jordan in cooperation with
Rusatom Overseas CJSC. Just as in Finland,
it is not a loan-based project. It means that
the construction is not effected with the use
of loans from the Russian party under an
intergovernmental agreement. It is a commercial
project, which means that Russia is one of the
stockholders and a customer within its share.

- A government does not play the role of
the customer in a commercial project, does it?

— Absolutely. For example, in Finland the list
of customers includes a joint-stock company, a
large smelter in the country’s north, and many
smaller stockholders. They took a decision to
build a NPP aimed to supply power to their
enterprises, applied to the government and
received its approval. A tender was to be held with
bids from European and Japanese companies,
but the stockholders were not satisfied with the
bids and decided to engage Rosatom without
any tender.

Negotiations have been held and a contract
has been signed by Rusaton Overseas. The
contract is in the process of consideration, it
must be approved by the Finnish regulator and
the Finnish parliament. Then work will begin. The
construction will be paid for by the stockholders
within their shares, and the plant will belong
to the joint-stock company. Russian AES-2006
design will be used.

A similar project will be implemented in
Jordan where AES-92 design will be used. But
the pool of Jordan stockholders who will bear
50,1% of expenses has not been formed yet; the
Russian party, another stockholder of the NPP
project, is ready to invest 49,9%. Yet, the decision
has been taken, and we are entering the project
and developing a justification of investment and
environmental impact assessment. The Jordan
party is ready to finance these activities before
the joint-stock company is set up.

Another large commercial project is Akkuyu
NPP in Turkey where the Russian party will both
build and operate the facility.

In China the first two units have been built
under a credit agreement while the 3rd and 4th
units are commercial. Moreover, a large portion of
work is done independently by the Chinese party.

We have grounds to hope for a large loan-
based project in India. Negotiations have been
already carried out, and a general framework
agreement stipulating the construction cost and
indicators is being prepared.

- In the West credit agreements are not
popular. Why are they so beneficial for us?

— They allow to expand the business area.
For example, Egypt is not that rich to afford
nuclear power of its own. But several years
ago the government of Egypt was ready to start
constructing NPP provided Russia allowed a
credit. Unfortunately, political events hindered
the project implementation.

The same is true about Bangladesh
(Agreement between the Russian Federation
and the Government of People’s Republic of
Bangladesh on cooperation in peaceful use of
nuclear power was signed on May 21, 2010. An
intergovernmental agreement on cooperation
in Ruppur NPP project was signed in November
2011).

By the way, the project will be a unique one.
First of all, a lot must be done to train technical
specialist for the plant, and we have already
agreed on this during the talks. Secondly, in
the process of the plant construction we shall
have to use only our facilities since there are no
companies experienced in such sophisticated
construction in Bangladesh.

The construction site offered by the customer
was chosen long ago by a western company.
Initial data about the site is very scarce, and it is
not quite clear whether it can be used at all. That
is why a decision has been made to grant a loan
to allow necessary works. The first contract was
signed in summer 2013, and now we develop a
justification of investment and an environmental
impact assessment; drilling operations have been
launched in order to receive the initial data about
the site.

The second contract was signed in October
2013 under which the plant contract design will
be developed. We plan to build Ruppur NPP using
VVER-TOI design that is most advanced today.

The third contract on the site infrastructure
formation is being prepared now.

- Bangladesh lacks qualified builders,
atomic specialists, technical personnel
and laboratories for geological survey.
How will the plant be operated? Not many
Russian specialists will be ready to move to
Bangladesh.




— The issue is topical indeed. We had the
same situation in China where, together with
building the plant, we had to train people not
possessing any experience in operating nuclear
facilities. Now a large pool of qualified specialists
is available in China.

For Bangladesh the facility is very
sophisticated, that is why it is quite probable
that upon completion of the construction we
shall operate the plant jointly.

Over a year ago a regulator at the Nuclear
Committee was organized, and now we link it to
the Federal Service for Ecological, Technical and
Nuclear Supervision to provide assistance in the
matters of nuclear facilities safety.

- Apparently, the project in Jordan, where
there is a lot of sand and no water, is no less
complicated?

— It is true. Cooling is the most serious
problem. The Jordan partners offered the
following solution: a deep-water well and a
pipeline dozens of kilometers long. But some
questions arise concerning the water price and
the pipeline security. One can easily imagine
what will happen when a caravan of bedouins
would decide to drill a hole in the pipe to have
a drink. Now we consider various solutions of
the problem.

- You mentioned the impact of political
issues on nuclear power industry when you
spoke about Egypt. Now Russia faces political
problems that could hardly be imagined. |
mean the situation in Ukraine and the
sanctions the West threatens to impose upon

Yuri lvanov:

Russia. Given a large number of projects in
Europe, do you fear any problems?

— Certainly, if the «iron curtain» divides Russia
and the West, our activities will not be demanded
in European countries. Nuclear sector is very
much politically motivated. If political ambitions
gain the upper hand over the common sense, the
European community can ignore the interests of
individual countries that would like to have cheap
energy for their production plants.

Butlam an optimist, and | hope that this story
about the sanctions will not go too far.

On the other hand, not all our plans are related
to Europe. For example, China is interested very
much in cooperating with Russia, although it
relies mainly on resources of its own. The power-
generating units built by the French shortly before
we came there are obsolete. They would not be able
to endure the strike experienced by Fukushima
NPP. Our plants are earthquake-proof, which is
confirmed by many tests. And the Chinese are
eager to have everything that is most advanced,
the best. They are interested very much in AES-
2006 design for two units of Tainwan NPP. Now
we are in the process of negotiations about fast
neutron reactors. They are reactors of the future,
and our Chinese partners realize this.

Besides, as | have already said, interesting
projects in India, Jordan, Bangladesh and
Vietnam are expected to implement.

- What are the latest trends in the global
nuclear sector?

— The nuclear sector constantly changes.
Not long ago the trend to enlarge power units
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was obvious. Many western companies offered
building NPP with capacity of 1,5MW. By the
way, initially, such unit was planned to be built
in Finland. But such plants cannot be used
everywhere. It is required to balance the total
energy system because any stopping for routine
maintenance might result in serious problems
for the whole system. For that reason the Finnish
partners have preferred an optimal 1,200 MW
reactor version.

The trend generated in China where the
French are building two 1,5 MW units. It is
clear that the greater is the capacity of the
unit the cheaper is one kilowatt-hour. Yet, the
energy program in China is based on 1 MW units
including units of Russian design. We can state
without exaggeration that they are the best in
terms of safety and efficiency.

Russian specialists were also engaged in
designing units of large capacity but then they
decided that units of 1000 and 1200 MW would
be in greater demand in the market. In summer
this year we shall commission VVER-1000 in
India; it will be a very good, very reliable unit.

Fast neutron reactors attract attention too.
First reactors were too expensive, but with
Russian and French developments, a progress
has been made.

Upon the whole, there are many new
developments but, as a rule, they are too
expensive while the main slogan in the market
is «Safety plus economic feasibility». We are happy
to offer the product that fully conforms to these
requirements.

«Observance of contract’s letter and intent is most essential»

— What changes occurred in the NIAEP
operation over recent two years? First of all, the
joint company can now offer a full package of
services on the foreign market: from survey work
and designing to construction and equipment
supply. What are the gains? First, a management
edifice. We offer a product «enveloped» into its
construction management system. The system
comprises several subsystems: designing
management, construction management, supply
management systems. All systems are agreed with
each other in terms of deadlines, interaction and
quality. The interaction and interpenetration result
in a competitive product offered to the market.

— But NIAEP had all these competences
before merging with ASE. It is not incidental
that NIAEP had the reputation of the best
engineering company in Russia, the only one
that offered «turnkey» construction of nuclear
facilities.

— It had competences indeed. But it had
nothing to do in the foreign market. It had
no experience in sophisticated international
agreements or interaction with foreign clients.
Certainly, any experience can be acquired. Had
NIAEP entered the foreign market independently,
we would have learn all this. But it would take
years to do so. It is not that easy to sign an
international contract, as it might seem. Now we
are well-protected by the vast experience of ASE
specialists.

— What have you learnt from interaction
with foreign clients? Did you have to change
the routine labor organization?

— Of course, we have made many changes.
Our first foreign contract is for NPP construction
in Belarus. It seems that the client is well-known,

still it is a foreign customer, and the contract is a
foreign one, with all that it implies. We have learnt
a lot working in the project.

- Did you have to staff up to meet
requirements of foreign clients?

— We did not have to do this. Our main task
was to remodel the thinking of all our specialists.
As for the production system, it was good enough
for us to enter the foreign market and to remain
on it.

- There are several projects in the NIAEP-
ASE portfolio now. Some of them are unique.
I mean NPP construction in Bangladesh and
in Jordan. Will the facilities be designed by
NIAEP?

— We use the following strategy: NIAEP is the
general contractor in all projects, which implies
that we perform the designing part. But if it is an
individual unit, the author will be invited to perform
the functions of the general designer. This will be
done in Jordan. In Vietnam all works including
designing will be done by us.

- We have written a lot about Rosatom
Production System introduced at NIAEP
construction sites. After five years of its
introduction, some results may be summed
up. Can we say that the idea of the production
system has penetrated the minds of both the
management and run-of-the-scale performers?

— We can say so with good reason. There is
no alternative to the new production system. We
spare no time and effort to introduce it effectively.
We have offered an extensive training course of
principles of the production system on the premises
of Rostovskaya NPP. We have already trained
specialists of practically all NPP construction sites,
and now invite our most important contractors

to see the system in practice — from electronic
document management to task description.

Training is offered to groups of 30-40
trainees who attend lectures and supplement
their theoretical knowledge with work at the
construction site. They witness kick-off meetings,
participate in business games and then take an
exam.

We cannot say yet how much money we
save due to the new production system but it
is obvious already that it is beneficial as it helps
reduce construction time. In-service dates will
be significantly reduced through compensatory
actions, in particular, through the introduction of
Rosatom Production System.

Rosatom has launched a new project of
motivating engineering activity. We welcome the
project, and now integrate the motivation system
in NIAEP project management system. The aim is
to stimulate all the participants of the production
process to save time and material resources.

- There is no doubt that you can oblige
your specialists to use a most advanced
system. But what can be done in Belarus, for
example, where a large number of Belarus
subcontractors must be engaged under
the contract? You can hardly oblige foreign
companies operate in accordance with your
rules.

— They cannot be obliged but may be
convinced. All subcontractors are engaged under
the contract which stipulates the application of
Rosatom Production System. Those who do not
agree to this condition may not sign the contract.
But there have not been such cases.

Galina MITKINA
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MEPCIMEKTUBHI

PeayKLUMOHHbIE TEXHOIOTUN —
HOBble BO3MOXXHOCTU aTOMHOW oTpacian Poccuu

B.A. AHTOHEL, a.¢-m.H, npodeccop Ka-
dbepapobl TpaHchepa texHonorut HHry um.
H.M. lo6aueBcKoro, npogeccop Kadeapbi
ynpaB/ieHUsi UHHOBALMOHHbIMM NpPoeKTa-
MU AKafieMMM HapOAHOr 0 X03SINCTBa NPH
npaButenbcTtBe PO (r. Mocksa).

E.B. MAPUHMH, HayanbHMK rpynnsi otae-
na ynpaBneHus Kauectsom OAO <HUA3M».

AToMHas oTpacnb 06beMHAET 60/bLLIOE KO-
NIMYECTBO HAYKOEMKMX NPEANPUATUIA, NPOAYKLIUS
M TEXHONOMMN KOTOPbIX MOTYT NMPUMEHATLCH B
ZPYrux oTpacnsx.

B cootBeTtcTBMM € Macnoptom lMporpammel
MHHOBALMOHHOIO Pa3BUTUSA 1 TEXHONOMMYECKOM
MoaepHu3auuun fockopnopauun «Pocatom» Ha
nepuog ao 2020 roga 0gHUM M3 OCHOBHbIX Ha-
npaBieHWUi pa3BUTUS SBNSETCA TEXHONOrMYECKas
1 NPoayKTOBas auBepcudUKaL s 3a CHET TpaHC-
depa oTpacnesblx HApPabOTOK B HOBbIE PbIHKW.
Hanpumep: sgepHas MeguuMHa, onpecHeHune
BOJbl M NepepaboTKa TBEPAbIX BbITOBLIX OTXOA0B.

[ns ycnewHon peanusaunu TpaHcdepa oT-
pacneBbiXx HapaboTOK B HOBbIE PbIHKK HEOHXO-
VUMbl pa3BuTble NpeacTaBNeHUs 0 NOTPEBHOCTAX
3TUX PbIHKOB B 6yayLiem. B 3aBMCMMOCTH OT 3a-
NpPOCOB 3TMX PbIHKOB [ocKkopnopauun «Pocatom»
Heo6XxoMMO pa3BMBaTb COOTBETCTBYIOLLME KOM-

B.A. AHTOHeL,
V.A. Antonets

E.B. MapuHuH
E.V. Marinin

NneTeHL MK, ONUPAsiCb Ha XxapaKTepHble NPEUMy-
L|ecTBa, KOTOPbIE 3a/I0XKEHbI B aTOMHOM OTPaciu.

OAHOM M3 TaKMX 0COBGEHHOCTEN aTOMHOWM
oTpacnv SABASIOTCA A/IMTeNbHblE BOCNPOMU3BOA-
CTBEHHbIE LMKIbI, HANM4ne KOTopbIX 06yCNOBAEHO
cneunduKkomn obpalleHns ¢ SAEPHbIM TOMTUBOM.

B HacTosiliee BpemMs 3Tanbl BOCNPOM3BOA-
CTBEHHOrO LIMKIa, Ha KOTOPbIX NPOUCXOAAT one-
pauuu ¢ oTpaboTaHHbIM TOMJUMBOM W APYrUMHU
0oTpaboTaHHbIMU pecypcamu, ABASOTCS obpe-
MEHUTESIbHbIMM 111 aTOMHOWM OTPaciu B CBA3K C
60NbWNMKN JOMONHUTENbHBIMWU 3aTpaTaMu.

B apyrux oTpacnsix noka oTcyTCTBYET MOLLLHOE
coLManbHO-3KOHOMUYECKOE AaBneHne, Tpebyio-

Feoxumuuyeckue npouecchbl
Geochemical processes

CuHtes
OopraHu4eckoro
BellecTBa
Synthesis
of organics

MHWHEPAJIbHBIE
BELLECTBA
MINERAL
SUBSTANCES

Pepykuus
OpraHu4ecKoro
BellecTBa
Decomposition of
organics

M6enb pacTeHum

NMPOAYLEHTHI
(pacTeHusn)
PRODUCERS
(plants)

Death of plants

PEAYLIEHTbI
(6aKTepumn n rpuodhbl)
> DECOMPOSERS

(bacteria and fungi)

B1ONOrM4ECKUMA LIUKN
Biological cycle

Motpe6neHune
OpraHu4eckoro
BellecTsa — "'l
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by

KOHCYMEHTbI
(XMBOTHbIE)
CONSUMERS
(animals)

Mméennb
KUBOTHbIX
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of animals

—1

BOoNbLUON re0IOrM4eCcKUn LUK
The big geological cycle

Puc. 1. Bonblion reoIorM4ecKUm LMK U Maibii GUONIOrMHECKUNA LUK

Fig. 1. Geological and Biological Cycles
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Lee ynpaBnaTb 0TPaboTaHHON NPOAYKLUMEN U He-
MCnonb3yeMblMK Pecypcamu, YTO C OHOW CTOPOHbI
No3BOSIAET UM BbITb KOHKYPEHTOCMOCOGHLIMM, HO
C ApYron — NPUBOANT K rnobanbHbIM CBaskam.

OfHUM M3 NMPUMEpPOB TaKUX CBaNOK ABNS-
eTcs nosoca mycopa, Kotopas TAHEeTCs OT Mno-
6eperkba KanudopHumn yepes ceBepHylo 4acTb
Tuxoro okeaHa mumo [aBaieB K 6eperam AnoHuK.
Monoca mMycopa 6bICTPO pa3pacTaeTcs U K AaH-
HOMY MOMEHTY BABOE MpEeBbIWaeT No niaowaan
KOHTUHEHTaNbHyto YacTb CLUA.

3HauuTenbHas YacTb MPUPOAHbLIX PECYPCOB
3amMellaeTcs rnodanbHbIMKU CBaslKamu, KOTopble
HaHOCHT CYLECTBEHHbIV ylepb 3KOHOMWKam
MHOTMMX CTPaH, XOTS elle HECKO/IbKO COTEH neT
Ha3af 4en0BeYveCTBO NPaKTUYECKN HEe OKa3blBano
HUKaKOro BIMSHUSA Ha NPUPOLY.

MpupoaHble pecypcbl: MUHEPasbHbIE, KIN-
MaTuyecKue, BOAHble, MOYBEHHbIE, UBOTHbIE
W pacTtuTenbHble dopmupytoTca 6onee 4 mMnpa
neT nocpeacTeamMm B3aMMOAENCTBUA GONbLIOrO
reoNlorMyecKoro v Masbix GMONOrMHECKUX LIMKOB.

B pamKax 61M0n0rM4yeckoro uuKkia B3au-
MOAEWCTBYIOT XMBble BellecTBa. TpaBosaHble
XWBOTHbIE MOrNOLWalT PacTUTENbHbIN MUP,
KOTOpbIM co3aaeTcs B npouecce GOTOCUHTESA.
MnoToaaHble MBOTHbIE MOrNoOWAT TPABOSAA-
HbIX XMBOTHbIX. B pe3ynbtate pactutenbHble U
MBOTHbIE OCTaTKu NepepabaTbiBaloTCcs cneLu-
anbHbIMK 6AKTEPUAMU U FPpUGaMK, KOTOPbLIE Ha-
3blBalOTCA pedyLeHTamu. PeayueHTbl pa3narator
OopraHuyecKue BellecTBa Ha HeopraHU4yeckue,
KOTOpble PacTeHUs UCMONb3YIOT BHOBb A/19 CO3-
[laHWs HOBbIX OpPraHUYeCcKuX BelecTs. B pamkax
KOHKPETHbIX 3KOCMCTEM OUMONOTMYECKUIN LMK
ABNAETCH 6/IM3KUM K 3aMKHYTOMY. B paMKax Bcew
nnaHeTbl GYHKLUMIO peayKunn BbIMOMHSIOT reo-
XMMUYECKMNE NPOoLEeCChl Fe0/I0rMYeCKOro LiMKna.

C MOMeHTa NosiBNEHMUS CENbCKOro X035MCTBa
Ha NPUPOAHbIE LIMKAbI CTana oKa3blBaTbCs A0-
NOSHUTENbHAsA Harpy3Ka, a c NosABNEeHWEM Npo-
MbILWAEHHOCTM OHa CTana oLyTUMOMN.

MpeanpuATMsa Bcex oTpacnen UcnonbayioT
NpPUPOAHbLIE pPecypchl NPy NPOU3BOACTBE HEOOB-
XOAMMOW NPOAYKLUMK ANS YAOBNETBOPEHMUS MO-
TPe6GHOCTEN U 3aNPOCOB PbIHKOB.

PocT yncneHHocTn Hacenenus yBenmynBaet
noTpe6GHOCTM M 3anNpPOChl PbIHKOB, YTO NPUBOANUT
K pOCTy noTpebneHns NpUpoaHbIX PecypcoB U
CUHXPOHHOMY YBEJIMYEHWMIO rNo6asibHbIX CBaJIOK.
YMeHblUeHMe 06bEMOB MPUPOAHbIX PECYPCOB He-
M36EXKHO NPUBEAET K YBETMYEHMIO X CTOUMOCTH.

Mpupoaga npoaeMoHCTpMpoBana Heobxoan-
MOCTb peflyKLUnK B NPUPOAHBIX LIMKNAX, a 4eno-
BEYECTBO, ABMASCh €€ YaCTbl0, UTHOPUPYET ITOT
3Tan B 3KOHOMMWYECKUX BOCMPOU3BOLACTBEHHbIX
LMKNax.

OTCcyTCTBME peayKunm B BOCNPOM3BOACTBEH-
HbIX LUMKNax BedeT K UCTOLEHMWIO NPUPOAHbIX
pecypcoB, 4YTO B KOHEYHOM WTOre npuBeneT K
HEBO3MOXHOCTU NPOM3BOAUTL MPOAYKLIMIO ANiS
YAOBNIETBOPEHMS NOTPEBGHOCTEN pacTyLLero Ha-
ceneHns 3emnu.

Cxema BOCNpPON3BOACTBEHHOIO LMKNA JOMK-
Ha 6bITb KapAnHanbHO M3MeHeHa 3a cyeT pas-
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Puc. 2. Bocnpou3BoACTBEHHbIN LUK
Fig. 2. Breeding (Reproduction) Cycle

BUTUS peyKLIMOHHON cocTaBAasitollen (puc. 3).

Heo6xoa1Mmo pa3BuTHe pefyKLMOHHbIX TEXHO-
JIOTUI, KOTOPbIE NPEACTaBAAT COO60M KOMMIEKC
OpraHn3aumMoHHbIX Mep, onepauuin 1 NPUEMOB,
NO3BOSAOWMX 3aMKHYTb BOCMPOU3BOLCTBEHHbIN
LMK,

Ecnu onpeaenutb KavectBO pPeayKLMOHHbIX
TexHonorui (Q) Kak NPOLEHTHOE COOTHOLLEHNE
obbemMa oTpaboTaHHOM MPOAYKLKUKU, KoTopas
BO3BpalleHa pecypcamMu B nNpupoay Maun Ha
cnepylolive atanbl BOCMPOU3BOACTBEHHOMO LMK-
na, K o6wemMy 4yncny otpaboTaHHOW NPOAYKLINK
(Vo6), To B HacTosiLLee BpeMS Ansl BCEX OTpacnen
Q<<100%, 3a UCKIOYEHUEM aTOMHOWM OTpaciu
Poccuu.

Q=-2.100% @
Vob

PaccmoTpum nogpo6Hee 06LWen3BECTHYIO
CXeMmy f1lepHoro TONAMBHOIO LMKna B Poccuu.

3aMKHYTbIV SAEePHbIV TOMIMBHbIA LMK MO-
3BONISET MUCNONb30BaTh NMPaKTUYECKM BCe 0TPabo-
TaHHoe TonAnBo. O6eHEHHbIN ypaH UCNOSb3YIOT
ons nponssoactea MOKC-tonnnBa — saepHoro
TonnvBa Ha A3C ¢ PBH. Otpa6oTtaHHoe Tonu-
BO, 06pa3ytolimecs B peadynbrate pabotbl AAC ¢
peakTopamu BBIP n PMBK, nepepabaTbiBatoT 1
M3BJIEKAOT MaTepuan a4ss Npon3BoACTBa HOBO-
ro saepHoro Tonanesa. He6onblloe KONM4ecTBo
oTpaboTaHHOro TonaMBa nepepabaTbiBalOT U
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Puc. 3. MpaBunbHbINA
BOCMPOU3BOACTBEHHbIN LUK
Fig. 3. Correct Reproduction
Cycle

pasmellatoT B creunanbHOM XpaHunuule. 3tu
He3HauuTesbHbIE M0 06BbEMY M YPOBHIO BO3AEN-
CTBMS HEUCMOIb30BaHHbIE PECYPChI HE CMOCO6HbI
HEenocpeacTBEHHO BO3/1eMCTBOBATbL Ha MPMpPOIy.
TexHO0rmMm, UCNoJIb3yeMbIE B BbllLEeyKa3aHHbIX
npoteccax, SBA0TCA MPUMMEPOM PEAYKLMOHHbIX
TEXHONOTMN.

Ha cerogHsWHWI OeHb aTOMHas OTpacib
Poccuun siBnsieTcs eAMHCTBEHHOW, Y KOTOPOK Mo-
Kasatenb Q npuénuxeH K 100%. MHeHue nio-
[leM, KOTOPbIe C HACTOPOXEHHOCTbIO OTHOCATCS K
aTOMHOW OTpac/n, U3MEHUTCS, €CIM UM NOKa3aTb
MacLwTabbl NOCNEACTBUI AEATENbHOCTM OTpacnen
yepes Npmn3aMy peayKLMOHHbIX TEXHOMOMMHA.

Heo6x0aMMOCTb pa3BUTUS U BHEAPEHUS pe-
JIYKLIMOHHbIX TEXHOMNOMMI BO BCEX OTpac/aX BO
BCEM MMpe NPOAMKTOBaHa CoKpalleHMemM 06b-
€MOB MPUPOAHbLIX PECYPCOB, YBEUYEHUEM KX
CTOMMOCTM M POCTOM 106abHbIX CBANOK.

Mcnonb3oBaHWe peayKLMOHHbLIX TEXHONOMUM C
HEN36EXHOCTbIO MPUBEAET K MePECMOTPY CUCTe-
Mbl OLIEHKM CEBECTOMMOCTU NPOaYKLUK. B cBOIO
o4yepeab 3T0 NPUBEAET K NEPECMOTPY KPUTEPUEB
3hDEKTUBHOCTU NPON3BO/ICTBEHHbIX TEXHOIOTUM.

B HacTosillee BpeMs cTaTbsl 3aTpaTt Ha pe-
[IYKUMOHHbIE TEXHOMOMMK OTCYTCTBYET B CTPYK-
Type ce6eCcTOMMOCTU NO CTaTbAM KanbKyISaLUMK.
BKkntoyeHWe cTaTbu 3aTpaTt Ha PeayKLMOHHbIE
TEXHOJIOTMM NPUBEAET K YBENIMYEHUIO cebecTo-

nPOAYKLMSA
PRODUCT

MMOCTK NPOAYKLMU U COOTBETCTBEHHO K POCTY
LleHbl JaHHOM NPOAYKLNH.

MHaycTpranbHoe pa3BuTre o6LiecTBa Npu-
BEJ10 K TOMY, YTO XMMUYECKUIM cocTaB 60MbLINH-
CTBa M3 NPOU3BOAUMbIX Ha CErOAHSALIHWUIA AEeHb
TOBAPOB HACTOJIbKO C/IOXEH, YTO MPK NonagaHum
B NPUPOAHYIO cpelly pa3naraercs AeCsATKM, a TO 1
COTHM f1eT. YeM CnoKHee CTPyKTypa oTpaboTaHHOM
NPOJYKLIMU U HEHYXKHbIX PECYPCOB, TEM CNOXHEE
1 IOpOoXe ByAeT pasnoXuTb ee Ha 0HOPOAHbIE
cocTaBnsitolmMe, KoTopble 6yayT BO3BPaLLEHbl KaK
pecypchl B MPUPOAY UK Ha cneaylolime 3Tanbl
BOCMPOM3BOACTBEHHOIO LIMKIA, @ 3HAYuT, yBe-
JiMyatcs 3aTpathbl Ha PeAYKLMOHHbIE TEXHOMOT UK.

Mpeanpuatuam 6yaeTt BbIrOAHO UCMO/b30-
BaTb NPW MPOM3BOACTBE MHHOBALMOHHbIE (HO-
Bbl€) TEXHOIOrMK, NO3BONSAIOLLME MPONU3BOAUTD
NPOoAYKLUMIO, KOTOPYIO MOXHO GYAET C BbICOKOM
CTENEHbI0 KayecTBa peayKLMOHHbIX TEXHONOT UM
nepepadoTaTh A/ 3aMblKaHWA BOCMPOM3BOJ-
CTBEHHOro LUMKNa.

BbiBOAbI

OnbIT ynpaBneHns oTpaboTaHHOW NpPOoAyK-
LIMEN U HEHYXKHBbIMU pecypcaMu ABNSIETCS KOH-
KYPEHTHbIM NPenMyLLEeCTBOM aTOMHOM OTpac/u
Poccuu no cpaBHEHWIO C ApYrMMM OTPacisiMu1 BO
BCEM MUpe. Pa3BnTue KoMneTeHuun B o6nactm
pedyKLMOHHbIX TEXHOSIOTMI NO3BOAUT [OCKOpMo-
paummn «Pocatom» He TONbKO yCNeLWwHO NPOBECTH
amBepcrdUKaLIMIO B HOBblE€ PbIHKK, HO U CTaTb
rno6anbHOM KoMMnaHMen n GnarmaHom pPasBUTUS
3KOHOMMKM Poccuu.

O6orauleHHbI’ TBC
No6blua YpaHoBas pyaa O6oraleHue ypaH
YPaHOBO# pyabl yYPaHOBO# pyabl MpousBoacTBO MOKC-TonnuBo MpousBoacTeo
e e g UEnfom e > TonaMBa > 3NIEeKTPO3HEPTUU
T O Uranium ore e e Enriched Uranium Fuel production MOX-fuel Power production
> elements
YpaH v nnyToHUNn
TBC VII)3 olﬁip,:eLTHoro ypaHa NayToHuit Uranium and
epleted Uranium . Plutonium
fuel elements Plutonium oAt
TBC Spent fuel
Hapa6oTka MOKC-Tonnuso
nayToHus Ha A3C MOX-fuel MepepaGorka
¢ PBH B elements oTpa6GoTaHHOro
Plutonium credits | STogrﬂMfiael
from fast electron oAt o pr’:)cessing
reactor plants Spent fuel
XpaHeHus
HEeUcnonb30BaHHbIX ONAT
pecypcoB <
Storage of unused Spent fuel
resources
Puc. 4. 3aMKHYTbI AAepHbIA TOMIMBHbINA LKA B Poccumn / Fig. 4. Closed Nuclear Fuel Cycle in Russia
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PROSPECTS

Decomposition Technologies — the New Capabilities
for the Russian Nuclear Industry

V.A. ANTONETS, Dr. Phys.-Math. Sci., Prof.
of the Technology Transfer Department

of the Lobachevski State University of
Nizhny Novgorod, Prof. of the Innovative
Projects Management Department of the
Academy of National Economy affiliated
to the government of the Russian Federa-
tion (Moscow).

E.V. MARININ, Chief of the Quality Depart-
ment Management Team of NIAEP, JSC.

Nuclear industry interconnects many knowl-
edge-intensive enterprises, the products and
technologies of which can be applied in other
industries.

According to the Passport of the Program of
Innovative Development and Technological Mod-
ernization of Rosatom one of the main directions
in development till 2020 will be technological
and product diversification through transfer of
industry spent material credits to new markets,
i.e. nuclear medicine, water demineralization
and solid household waste processing.

Successful transfer of spent material credits
to new markets requires a high-level of under-
standing of future market requirements. De-
pending on such requirements Rosatom has to
develop corresponding competences based on
the advantages inherent to the nuclear industry.

One of such advantages is a significant breed-
ing (reproduction) cycle length caused by the
aspects of nuclear fuel handling and processing.

Currently the stages of breeding cycle includ-
ing operations with spent fuel and other materials
are burdensome for the nuclear industry because
of heavy additional expenses.

Meanwhile other industries are not subject to
high social and economic stress requiring man-
agement of spent fuel and unused resources.
This allows being competitive, but leads to global
dumping at the same time.

One example of such global dumps is the
strip from the coast of California through the
northern Pacific Ocean past Hawaii and to Ja-
pan’s coastline. The strip is quickly expanding
and now exceeds the continental US twofold.
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A considerable part of natural resources
is replaced with global dumps, which damage
greatly economies of many countries, though
some hundreds years ago human impact on the
environment was practically non-existent.

Mineral, climatic, aquatic, soil, animal and
plant resources take more than 4 billion years
to form through the interaction of the long-term
geological and short-term biological cycles.

Within a biological cycle live substances in-
teract with each other. Herbivores absorb veg-
etation formed by photosynthesis. Carnivores
absorb herbivores. Special bacteria and fungi
called decomposers process vegetation and ani-
mal residues. Decomposers produce inorganic
substances from organics. Inorganics are then
again used by plants for production of new or-
ganic substances. Within separate ecosystems
biological cycles are almost closed. Globally de-
composition occurs via geochemical processes
of the geological cycle.

Since the emergence of agriculture nature’s
cycles have been additionally stressed, and with
the advent of industry this stress became notable.

Enterprises in all industries use natural re-
sources to produce necessary products to meet
demands and needs of markets.

Growth of population brings about more strin-
gent demands and needs. This caused growth
of natural resources consumption and simul-
taneous growth of global dumps. Decrease in
volumes of natural resources will inevitably lead
to increase in their cost.

The environment has demonstrated the
need for decomposition within natural cycles,
and mankind, being a part of nature, keeps ig-
noring the corresponding stage within economic
reproduction cycles.

Absence of decomposition in reproduction
cycles leads to exhaustion of natural resources
that will finally bring about the impossibility to
make products to satisfy the needs of the world’s
growing population.

The scheme of the reproduction cycle has to
be cardinally changed due to development of the
decomposition component (fig. 3).

Development of decomposition technologies
is necessary. This requires a set of organizational
measures, operations and methods allowing clo-
sure of a reproduction cycle.

If the quality of decomposition technologies
(Q) is determined as the percentage ratio of spent
material returned to the environment or to the
following stages of the breeding cycle to the total
volume of spent material (Vtotal), then for all
industries of Q<<100%, with the exception of
the Russian nuclear industry.
Q _ Vmaterial returned «100% (1)

Let us consider in more detail the well-known
scheme of a nuclear fuel cycle in Russia.

A closed nuclear fuel cycle allows using of
practically all spent fuel. Depleted uranium is used
for production of MOX-fuel — nuclear fuel used by
fast neutron reactor plants. The spent fuel from
nuclear power plants with VVER and RMBK reac-
tors is processed and material for production of
new nuclear fuel is extracted. A small amount of
spent fuel is processed and placed in a special
storage. These unused resources, which are in-
significant as for their volume and effect, cannot
produce a direct impact on the environment. The
technologies used in the processes described
above exemplify decomposition technologies.

Currently Russia is the only state on the globe
with Q index near 100%. The opinion of nuclear
skeptics will change, when they see the results
of the activities of industries through the prism
of decomposition technologies.

The need for development and implementa-
tion of decomposition technologies in all indus-
tries around the world is dictated by the decrease
in volumes of natural resources, increase in their
cost and growth of global dumps.

Use of decomposition technologies will in-
evitably lead to revision of the production price
assessment system. In its turn it will lead to
revision of production technologies effective-
ness criteria.

Currently decomposition expenses are not
included into the prime cost structure. Addition
of this cost item will cause an increase in product
cost and respective growth of prices.

Industrial development of the society has led
us to the reality, where the chemical composition
of the majority of goods produced is so compli-
cated that their decomposition will take tens,
and even hundreds of years. The more complex
the structure of a spent material and unused
resources is the more difficult and expensive it
is to decompose them into components, which
will be returned as resources into the environ-
ment or to the following stages of the reproduc-
tion cycle. And this means that the expenses for
decomposition technologies will grow.

Enterprises will favor use of innovative (new)
technologies that allow making products that can
be processed using high quality decomposition
technologies to close the reproduction cycle.

Vtotal material

Conclusions

Spent material and unused materials man-
agement experience is a competitive advantage
of the Russian nuclear industry in comparison to
other industries around the globe. Development
of decomposition competences will help Rosatom
not only successfully diversify new markets, but
also become a global company and the leader
of economic development in Russia.
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«Tone neaTenbHOCTU pacMPAETCS C KaXKablM ro4oM»

B siHBape 3Toro roga B wWTa6-kBapTupe
MATATI B BeHe npoluno coBeujaHne, NOCBSALLEH-
HO€e BOnpocam co3jaHusl CETU IAEPHOro o6pas3o-
BaHusa EBpA33C.

B pamKax BcTpeyn 6blinv U3bpaHbl Npe3naeHT
ceTu agepHoro o6pa3oBaHua EBpAXAC — pektop
MWU®DU M.H. CTpuxaHoB, 1 BULE-NPE3UAEHT — UM
cTan pekTop HMXKeropoackoro rocyaapCTBeHHOro
TexHu4Yeckoro yHusepcuteta C.M. AAmutpueB. Mol
BcTpetTunuce ¢ Cepreem MwuxannoBuyem 1 nonpo-
CWM paccKasaTb 06 OCHOBHbIX 3ajadvax Co34aHHOM
CTPYKTYPbI.

— MexayHapoaHoe areHTCTBO No aTOMHOW 3Hep-
rM1, B 3ala4n KOTOPOro BXOAWT LWIMPOKWUIA CMEKTP
BOMPOCOB, CBA3aHHbIX Mpex/ie BCEero ¢ saepHow
6e3onacHocTblo, ¢ 2004 roga Havano ygensTb ce-
pbe3Hoe BHMMaHue Bonpocam saepHoro o6paso-
BaHMWs. BaXHOCTb 3TOro HanpaBieHUs AESTENIbHOCTU
oYeBMAHa: SAEPHbIE TEXHONOMMKU CTPEMUTENBHO pac-
NPOCTPAHATCA B MUPE, 3TO YKE He TONIbKO aToM-
Hble CTaHUMW, HO U MeAuLMHa, U Apyr1e oTpaciu.
Be3onacHoe Mcnosb30BaHUs AepPHON 3HEPTUKU BO
MHOrOM onpejensietcs YenoBeYeCKUM noTeHuna-
JIOM, @ YPOBEHb S1€PHOr0 06Pa30BaHNs B Pa3MYHbIX
CTpaHax M1Mpa CoBepLIEHHO pa3Hbli. MoaTomy 6bl10
NPUHSATO PeLlEeHWE 0 CO3aHUU EANHOMN CETU A1EPHOTO
o6pa30oBaHus, U B HacTosllee BpemMs Takas CeTb
dYHKLMOHMPYIOT Noa arngo MATATI B EBpone, Asuu,
AdpuKe v B JTaTHCKOM AMepuKe. Ha NnocTCOBETCKOM
NPOCTPaHCTBE TaKOW CETU A0 NOCNEAHETO BPEMEHHU
He CylecTBOBano, HECMOTPS Ha TO, 4TO 34eChb CO-
CpefoTo4EHbI HECKOJBbKO SIAEPHBIX AepKaB: Poccus,
YKpauHa, ApMeHusi, BeAeTC CTPOUTENbCTBO CTaHLMK
B benopyccuu, nnaHunpyetcs — B KasaxcrtaHe. Bo
BCEX 3TUX CTPaHax Nnbo yKe AeNCTBYIOT, NTM60 ByayT
cTpontbest ADC pOCCMICKOro gnM3anHa.

MATAT3 BbICTYNWIO C MHULIMATMBOW CO34aHMA
ceTu saepHoro obpasoBaHus ctpaH EBpA33C, 6bin
nognucaH COOTBETCTBYIOWMUIA MeEMOpaHayM, onpe-
[leNeHbl OCHOBHbIE 3aja4u; KpoMe TOoro, o6eyaeHa
KOHLeNUMA co3aHnsa eanHoNn ceTu, KOTopyo npea-

BapuTenbHO Ha-
3Banun «CtapHeTt»,
M paccmoTpeHa
BO3MOXHOCTb
dopmupoBaHua co-

BMECTHbIX y4e6HbIX
niaHoB.
Boob6we, B

Poccun pgaBHO #
ycnewHo cyue-
CTBYeT COOGCTBEH-
Has ceTb SAepHO-
ro obpasoBaHus,
B KOTOPYO BXOAAT
14 onopHbIX BY30B
Pocatoma, Tpu ns
KOoTOpbIX — MUDU,
TomcKui u Huxero-
POACKWUI TEXHUYECKWUE YHUBEPCUTETbI — 3aHUMaIOT
Beaylwme nosuumm. Ho B LLeIOM Ha NOCTCOBETCKOM
NpOCTPaHCTBE YPOBEHb f€PHOro o6pa3oBaHuUs
OYeHb pas3HbIN.

Mbl ceroaHs ocyLLecTBnsieM NOArOTOBKY KaapoB
ans cTposiwenics benopycckon ASC, 3aKNo4namM cooT-
BETCTBYIOLLEE COrNalleHne ¢ TpeMs BeayLuumMu 6eno-
PYCCKMMU yHUBeEpcHUTeTaMu. B coBeTcKoe Bpems B
MwuHcKe 6bina Lienas WKona aTOMLLMKOB, TaM pa6oTan
0YeHb CU/bHbIA UHCTUTYT SAEPHbIX UCCNeaoBaHUi
«COCHbI-2». Cevac, K COXaneHuio, CUTyaLus O4eHb
M3MeHunaco, U 6enopycam npuxoauTcs exatb B Poc-
CHI0, YTOGbI MOArOTOBUTbL CMNELMANUCTOB A1 Npeno-
[laBaHWs B CBOMX By3aX.

- O3HayvaeT M co3jaHue ceTu 06pa3oBaHUsA
EBpA33C, uto B HITY yBennuuTCA NOTOK CTYAEHTOB
U3 APYrux cTpaH?

— loTOK, 04eBMAHO, YBENNYUTCS, HO 3TO NOKa
He CBfiI3aHO C NOSIBIEHUEM EBPa3uUCKOM CeTH, pe-
3ynbTaTbl €e CO3JaHnsa NPOABATCA ropasfo No3xe.
[pyroe geno, 4To Mbl NAaHUpyem GOJbLyi0 MPo-
rpammy no NOAroToBKe crneunannctoB ana paboTbl
Ha HOBbIX @TOMHbIX CTaHLMSX, KOTOPbIE eLle TONbKO

C.M. AmutpueB

nnaHupyeTcs NocTpouTb. Hala aenerauus Bolnetaet
B baHrnagew, rae npenogasatenu HITY gonHbl
cornacoBaTtb y4e6HbIA MAaH M NaaH NOArOTOBKMU
MarucTpoB B UX YHMBEPCUTETE COMMacHO yxKe 3a-
KNOYEHHOMY COrfialleHuIo.

MaeT peyb 0 NoAroToBKE BbETHAMCKMUX Cneuuanu-
cToB. TaK 4TO Nosie AeATENbHOCTU y HAac paclunpseTcs
C KaxXZibIM rofoM.

- Cepreit MuxainoBuy, B HI'TY y>Ke HECKOJIbKO
neT AecTBYeT NporpaMma NoOAroToBKNM KUTaANCKNX
cnewuanucToB-aTomMmuiMKkoB. HacKonbKo ycnewHo
3TO COTPYAHUYECTBO?

— OyeHb ycnewHo. KutaiLbl yMEIT LLEHWUTb 3HaHKS,
1 3TO BMAHO M0 TOMY, KaKuX BbICOT A0CTUI KuTal B pas-
BUTWUM @aTOMHOM 3HEePreTMKkun. OHK yKe CaMOCTOATENbHO
NPOEKTUPYIOT CBOM CTaHLMK, U3roTaBNMBaLOT SAepHoe
o6opyaoBaHue. Mx cneunanmucTbl O4eHb rPamoTHbI U
KBannouunpoBaHbl. Ho camoe rnaBHoe — gaxe B
npotiecce 06y4eHUsi OHM UCMOSb3YIOT BblCOYaMLLIEro
YPOBHSI 060PYyAOBAHME U TEXHONOMMU — MPOEKTUPO-
BaHMWSl, MOAENMPOBaHUS, pacHeToB TexmnpoLeccos. B
X3rb3NCKOM YHUBEPCUTETE HAYKU U TEXHONOTM MK TaKoe
060pya0BaHWE, HTO MOXHO TOJIbKO NO3aBKAO0BATb. Y HUX
B 1abopaTopun CTOUT TPU IMHENHBIX YCKopUTENs! — Mbl
06 3TOM NOKa AaXe He MeyTaeMm.

- He mory He 3agaTb Bam Bonpoc, KoTopbii
NPOXOAMUT Yepe3 MHOrMe UHTEepPBbIO B 3TOM HO-
mepe. YuuTbiBasi O4€Hb LUMPOKUE CBA3U BalLero
YHUBepcUTeTa c eBponelcKumu Bysamu — a ¢ HITY
3aKlo4eHbl AecATKU CornalieHuni o CoTpyaHUYe-
CcTBe — KaK Bbl oLleHMBaeTe nepcneKTuBbl UX pas-
BUTUSA, YYUTbIBAss COBPEMEHHYIO NOJIMTUYECKYIO
06CTaHOBKY, B YaCTHOCTH, CaHKLuu EBponeickoro
Coto3a npotuB Poccuu?

— MNepexunBanu pa3Hble BpeMeHa, MepexmBem u
CcaHKLUMKU. Ho BCe-Taku 9 Hagetoch, 4To 3anag He cTa-
HET pacnpoCTPaHATb CBOU MOUTUYECKUE aMBULMK Ha
OTHOLLEHUS, CNOXKMBLUKECS B CUCTEME 06Pa30BaHus.
XoTs 6bl NOTOMY, H4TO 4151 HUX 3TO TaK }Ke HEBbIFOAHO,
KaK 1 ansa Hac.

Fanuna OPbEBA

«We Expand Our Area of Activity Every Year

In June 2014 IAEA headquarters in Vienna
hosted a conference devoted to establishment
of a network of nuclear education in EurAsEC.

During the conference MEPhI rector M.N. Strikh-
anov and rector of Nizhny Novgorod State Techni-
cal University S.M. Dmitryev were elected as the
president and the vice-president respectively of the
network of nuclear education in EurAseC. We met with
Sergey Dmitryev and asked him to tell us about the
primary tasks of the created organization.

— International Atomic Energy Agency, which
deals with great number of issues, connected first
of all with nuclear safety, started to pay heed to
education in nuclear technology as of 2004. The
importance of this area of activity is obvious: nuclear
technologies are rapidly spreading throughout the
world; those include not only nuclear power plants,
but also medicine and other spheres. Safe usage of
nuclear power is mainly dependant on people who
use it, and the level of nuclear education in different
countries is varies greatly. That is why it was decided
to establish a united network of nuclear education,
and presently IAEA supervises the functioning of such
network in Europe, Asia, Africa and Latin America.
There has been no such network in post-Soviet coun-
tries until recently, despite the fact some of them
are nuclear powers like Russia, Ukraine, Armenia,
an NPP is being built in Belarus and is planned in
Kazakhstan. NPPs of Russian design are operating
or scheduled for construction in all these countries.

IAEA initiated the establishment of the network
of nuclear education in EurAstC countries, a corre-
sponding memorandum was signed, primary tasks

were singled out, and besides, the prospects of
creating an integrated network, preliminary called
«Starnet», were discussed and potential for developing
joint education plans was considered.

Generally speaking, Russia has long possessed
a successful network of nuclear education of its own,
which includes 14 backbone universities of Rosatom,
three of which — MEPhI, Tomsk and Nizhny Novgorod
Technical Universities — hold the leading positions.
But all in all the level of nuclear education in post-
Soviet countries varies significantly.

Today we educate personnel for the Belarus NPP
under construction and have made an agreement with
three leading Belarus universities. In Soviet times
there was a whole school of nuclear scientists in
Minsk, there worked a prominent nuclear research
institute of «Sosny-2» with academician Mikhalevich.
Unfortunately, now the situation has changed dramati-
cally and Belarusians need to go to Russia to prepare
specialists to teach in their universities.

- Does the establishment of the EurAsEC edu-
cation network mean that Nizhny Novgorod State
Technical University (NSTU) will see increased
influx of students from other countries?

— The flow of students will evidently increase, but
this won’t be the result of the creation of the EurAseC
network, its benefits will manifest much later. Never-
theless we are laying out a large program of educa-
tion of specialists for operating new NPPs, which are
only planned to be built. Our delegation leaves for
Bangladesh, where NSTU tutors shall negotiate the
education plan and the plan for educating masters in
their university as per already concluded agreement.

There are talks of educating Vietnamese special-
ists. So we expand our area of activity every year.

— Mr. Dmitryev, NSTU has been educating
Chinese nuclear specialists for several years.
Was this cooperation successful?

— Very successful. The Chinese really value knowl-
edge and this could be seen by those heights that
China has achieved in nuclear power industry. They
are able to independently design their own plants,
manufacture nuclear-related equipment. Their spe-
cialists are very competent and qualified. But the
main thing is that they use top-grade equipment and
technologies — for design, modeling, evaluation of
work flow — even in education. In the Hefei University
of Science and Technology they have instrumentation
so good that we can only envy them. They have three
linear accelerators in the laboratory! We can’t even
dream of this so far.

- | can’t but ask you the question that is re-
curring in many interviews in this issue. Consid-
ering very tight connections of your university
with European ones (and NSTU has dozens of
Agreements for cooperation concluded), what do
you think of your international prospects in view
of current political situation and specifically EU
sanctions against Russia?

— We have lived through different times, we can
live through sanctions. But | still hope that the West
won’t expand their political ambition into the rela-
tions that have been worked out in the sphere of
education. At least, because nobody will benefit from
it — neither they, nor we.

Galina YURIYEVA
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tOBUIEN

MalLMHOCTPOUTENILHOIO 3aBojar:

C 3T0ro JOKYMEHTa OTCYUTLIBAET CBOIO UCTO-
pvIo BeLyLLMiA NPOM3BOAUTENb SAEPHOr0 TOMMBa
[Ns1 aTOMHOW 3HEPreTUKK, He UMEIOLLUIA aHanoros
B MMPOBOM NpaKTuKe — CUBUPCKUA XUMUYECKUIM
KOMOWHaT.

MpeabicTopus BbiGoOpa NaoULaaKM Ans CTpo-
uTenbLcTBa GyayLlero KomM6uHaTa yBOAWUT HacC B
nepBble NOCNEBOEHHbIE rOAbI, KOrha yxe 6bina
npyHSATa NporpamMmma no pa3BUTUIO aTOMHOK NPo-
MbILLIEHHOCTH. OLHOBPEMEHHO C paclUMpeEHNEM
3aBOJ0B, AeVCTBOBABILMX Ha Ypane v B eBpo-
nenckomn Yyactu Cotosa, 6bl10 pelleHo CTPoUTb
NPOMbILLIEHHbIE NPeAnPUATUS NO NPOU3BOACTBY
maTepuanos A5 U3roTOBEHUS SAEPHOM0 OPYXHUS
1 B Cnbupu. B 1947 r. Ha4nHaOTCA U3bICKaHUSA
B YCTbe peku bonbwas Knpruska, a 20 anpens
1948 1. TOMCKMIN FOPUCTIONIKOM YTBEPXKAAET pe-
LweHue o BblaeneHun 1115 rektapoB 3eMesbHbIX
YroAum K 1oy v toro-BOCTOKY OT pekn MuHuctep-
CTBY TPAHCMOPTHOIO MaLIMHOCTPOEHMUS.

BecHon 1949 r. Ha cTpornnowaaKy npubblim
nepBbli HAYaNbHUK YNPaBieHUsa CTPOUTENbCTBA
nonKkoBHUK A.C. [loHOMapeB ¢ 3amMecTUTeNsIMU, a
29 nioHsa 1949 r. 3 Hosocmbupcka npubbin 803-1
OTAENbHbIM BOEHHO-CTPOUTESNbHbIN 6aTanboH — 25
oduuepoB, 52 cepkaHTta 1 932 psgoBbix. Boek-
Hble CTPOUTENU, HE AOKMAAACH NPUBLITUS TEXHUKM,
Havyanu BeCTU nepBooYepeHble CTPOUTENbHbIE
paboTbl. MHOTME U3 CTapOXMIOB BIMANCH B OTPSIA
nepeBocTpouTenen byayuiero KombuHara.

K KoHuy 1949 1. Ha cTpounnolaaKke paboTanu
15 TbicaY yenoBek, M3 HMx 10912 3aK104YEHHbIX.

MNepBbIM gMpekTopoM KoM6uHaTa (1950-
1955 rr.) HagHaumnu U. A. LLleknHa.

Havano ctpoutenbcTBa OCYyLWeECTBASNOCH B
CNIOXHbIX YCN0BUSAX. He xBaTano MexaHu3MoB,
He 6bl710 06YyYEeHHbIX MALIMHUCTOB. 3a4epKu-
Banocb pUMHaHCUpoOBaHWe. HecMoTps Ha 37O, K
1951 r. 6b1a BBeAeHa B akcnnayatauumto J19M1-
35, OTKPbINOCh KENEe3HOA0POXKHOE ABMKEHNE,
CcBfi3aBlUee cTpovnnowaaky ¢ TpaHccnbupcKom
MarucTpanbto. Bctynunm B CTPOK LWnakob6104HbIN
M KMPMUYHbIA 3aBOAbI.

OaHOBPEMEHHO CO CTPOMTENIbCTBOM OObEK-
TOB CTPOMMHAYCTPUU BENUCH PaboTbl MO co3aa-
HWIO HYNeBOrO LMKNa Ha cTponnnouwaaKkax 6yay-
Wwux audPy3noHHoro, cy6iMmMaTHOro 3aBoAoB,
nepBoro peakTopa 3asoaa «M», TAL, u rugpocoo-
pyXeHWM No o6ecneyveHuno xonogHon sogon TALL
M 3aBOJOB, @ TaKXKe KOTe/lbHbIX U TennoTpacc.
Havanocbk CTPOUTENBCTBO ABYX3TaXKHbIX 6pycya-

AaMuHucTpaTuBHoe 3gaHne CXK
Office building SCP
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[MraHT aTOMHOM 3HEPreTUKU

«CoBeT MunHuctpos Cotoza CCP [NTOCTAHOBJIAET:
MpnHATE NpeanoxeHue NepBoro rmaBHoOro ynpasneHus npu Cosete MuHuctpoB CCCP 1 Hay4HO-TEXHMYECKOro coBeTa [lepBoro
aBHoro ynpasnenus (T1. BaHHnKkoBa, ManebiweBa, lepByxnHa, 3aBeHsirnHa, KypyaTtoBa n KMKouHa) o cTpouTeibeTBa 3aBoja
4719 npou3BoAacTBa rnpoayKta «Kpemuui 1» nponssogutesibHocThio 1000 eguHuL.
...[MpucBouTb 3aBOAY A1 NPOU3BOACTBa NPoLyKTa «KpeMHuin 1» HanmeHoBaHne «3aypasibCKuit MallMHOCTPOMUTEIbHbIN 3aB0O/
MuHucTepcTBa XMMUYECKOH MPOMBbILLJIEHHOCTH. . .»

ThIX ¥ LWNAKOBAOYHbIX
[OMOB.

B 1953 r. anq
3aMeHbl aMHMUCTH-
poBaHHbIX nocne
cmeptn U.B. Ctanu-
Ha 3aK/oYeHHbIX Ha
CTPOMMNOLWAaKY Ha-
npaBneHbl BbIMyCK-
HUKW BOEHHbIX Y4M-
. Teicsym congat u
CEPXKaHTOB CPOYHOM
CNyX06bl, COTHU CTap-
LUMH M 0PULLEPOB, OT-
CNYXKMB NONIOXEHHOE
BpeMs, YBOAMBLUUCD
B 3anac, octTaBanucb
B ropoge, noctynanm
paboTaTb Ha 3aBOAbI
KOMOMWHaTa 1 B nofpa3ae/eHns CTPOUTENbCTBA
ropoja.

NH)KeHepHO-TEXHNYECKME PaBOTHUKK U Bbl-
COKOKBanMbuLMpoBaHHble paboyne Bcex crne-
LManbHOCTEN, B OCOBEHHOCTU MexaHu3aTophl,
npu6bIBanu Ha CTPOMKY Kak Ha MOCTOSIHHYO, TaK
M BpeMeHHYI0 paboTy ¢ 6a30BbIx NPEANPUATUN,
npuBIEeYEHHbIE K CTPOUTENIbHO-MOHTaXHbIM pa-
60Tam no noapsay. OAHOBPEMEHHO Wen Npuem
no BOJIbHOMY Hanmy.

7 aBrycta 1953 r. Ha Kom6uHaTe Gblna nony-
YyeHa nepsas NPOAYKUMS — NapTusa o6orawéHHoro
ypaHa NpOMEXKYTOHHOM KOHLeHTpaLWK.

MNepBbin HavanbHUK Lexa N2 41 K.B. Kosnos
BCnomuHan: «MHTepec 6bln 60nblwon. MHorue,
0COGEHHO rOCTH, XA/ Yero-To 0cobeHHoro. B
12-00 Hayvancs nyck. Co wuTta ynpaBneHus Ha-
Yyanu NocTynaTb KOMaHfAbl: BKNOYUTb TaKOW-TO
arperat, TakoM-To npubop. U Koraa 610K 6bin
nyLeH, 3aMeTHO Bbl10 KaKoe-To pa3oyapoBaHue:
HWYEro 0CO6EeHHOro He NPOU30LLII0, HU denep-
BepKa, Hu rpoxoTa. pocTo 3arygenu MalwuHbl
— BOT U BCE! 31 ABE HeJenu oT nycKa 1 Ao nony-
4YeHus NepBOro NpPoayKTa 6blK ANs Hac caMbiMK
TsKenbIMKU. Bce BonHoBanuce yxacHo! M BoT n3
naéopaTopuu, Kotopas uamepsna npobbl, Npu-
LIen Hay4HblM pyKoBOAMTENb U coobwmn «EcTb
npoayK™. M ato 6bina nobegal»

24 ceHTA6ps 1958 I. B cocTaBe KOMOGUHaTa
BBeJeHa B 3Kcnjayatauuio nepsas npombill-
neHHas ASC. neprokomnnekc Cnbupckon AAC
Umen AByxLieneBoe Ha3Ha4yeHue: NPon3BoacTBO
OPYXENHOro NAYTOHWS U NPOM3BOACTBO 3/1EKTPO-
3Hepruun. 3agava coctosna B TOM, YTOObI UCNOJb-
30BaTb COPOCHOE TEMIO NPOMbILLIEHHbIX YpaH-
rpadutoBbiX peakTopoB (MYI'PoB) U HaKonNuUTb
OMbIT 3KCMyaTauumn NpombiwneHHon A3C.

CTpouTenbCTBO BEMIOCH ObICTPLIMU TEMMNAMMU:
B 1956 I. NPUHATO pelleHne O CTPOUTENbCTBE
NPOMbILWIEHHOW aTOMHOW 3NEKTPOCTaHuuu, B
despane 1958 r. cocToAncs GU3NYECKUA NYCK
peKTtopa 3N-2 B NPOTOYHOM pexunme, a 24 cex-
T86ps 1958 1. 6611 NOCTaBNIEH NOA 3arpy3Ky Typ-
6oreHepaTop N2 1. 370 6b1710 COOGLITUE MUPOBOrO
3HaveHus. Ha Il XKeHeBcKoM KOHbepeHUuK no

C.B. TounnuH, reHepanb-
HbIA JUPEKTOP.

Ha Cn6upckuin xumuye-
CKUWA KOMOGUHAT npuwien
B1977r.

S.B. Tochilin, Director
General of SCP

U3 NoctaHoBneHuna Cosera MuHuctpos CCCP N21252-443 ot 26 mapta 1949 ropa «O ctpoutenncTtee 3aypasbCKoro

MUWPHOMY UCNONb30BaHWI0 aTOMHOW 3HEPTUHK CO-
obuieHve pgeneraumm CCCP n ¢onnbm o Cubup-
ckon A3C BbI3BanNM OrPOMHbIN MHTEPEC U NO
[OCTOMHCTBY OblIM OLEHEHbI MUPOBOM Hay4HOM
06LWEeCTBEHHOCTbIO.

PelueHune o cTpouTeNbCTBE MPOMBbILINEHHbIX
pPeaKTopoB ABYXLeIeBOro Ha3Ha4eHWUs HOBOro
noxkonenus AJ3-4 n A[13-5, a Takxe BTOpOW ove-
peav Cnubupckomn A3C, 66110 NPUHATO MUHUCTPOM
cpeaHero MalwmHoctpoeHus E.M. ChaBckum B
aBrycte 1957 r. B 1964 r. peaktop A43-4 ¢
KOMMJIEKCOM OCHOBHOIO U BCMOMOraTenbHoro
o6opyaoBaHus Obll NPUHAT B 3KCnayaTauuio
— du3nyeckuin nyck cocrosanca 17 despand
1964 r. Yepes nontopa MecsiLia peaKkTop Bhlllen
Ha MNPOEKTHYIO MOLWHOCTb 1 A0 1968 . aKkcnnya-
TMPOBaNCcs B MPOTOYHOM pEXUME.

Mocne nycka A13-4 BCce CUibl CTPOUTENBHO-
MOHTaXHbIX, NyCKOHANALO4YHbIX OpraHn3auum u
Cny6 KOM6UHaTa 6blIM COCPELOTOYEHBI HA OKOH-
YaHuKM paboT U caaye B IKCNyaTaLmio peakTopa
A13-5, a TaKKe Ha OKOHYaHWKN MOHTaXKka 0b6opy-
noBaHusa ASC-2, KoTopasi Ao/mKHa Gbina BCTYNUTb
B CTPOM OAHOBPEMEHHO C NMYCKOM W BbIXOAOM Ha
MPOEKTHYIO MOLLHOCTb peakTopa Al3-5 — OH cpa3sy
MycKasncs B 3HEPrETUHECKOM PEXMME.

11 wioHe 1965 r. Havyanacb 3arpy3ka peak-
Topa. lNycKk nepBoro Typb6oreHepatopa Ha ASC-2
npousseaeH 25 nions 1965 r. C nyckom peaKtopa
A/13-5 BBeAEHa B aKcnyaTaumio BTopas ovepeib
npombiwneHHon A3C. 8 aBrycta 1965 r. peakTop
Al3-5 v nepBast ouepeab ASC-2 6binn BbIBEAEHDI
Ha MPOEKTHYIO MOLLHOCTb.

OQHOBPEMEHHO € 3amnyCKOM MepBOW Npo-
MbilwneHHon ASC 3amecTuTeNb MUHUCTPa Cpes-
Hero MmawuHoctpoeHus A.1. YypuH noanuceiBaet
NpuWKas 0 CTPOUTENbLCTBE Ha TeppuTopun Kom-
6uHaTa 816 (CXK) XMMUKO-MeTannyprmieckoro
3aBoja (3aBog «M», 06beKT 25, XM3) no npouns-
BOACTBY M3€eUN U3 ypaHa-235 1 nnyToHns-239
ans aaepHbIx 3apagos. [poeKTMpoBaHWe YyHU-
KanbHOro 3aBofa, He UMEBLLEr0 aHaNoroB Aaxe
B MMPOBOM MacwTabe, 6bii10 nopyydeHo MCrn-12
(r. MockBa), a Takxke Csepanosckomy HUWU xu-
MMWYECKOro MalIMHOCTPOEHUS. Hay4YHble OCHOBbI
TEXHOMOMMKN NONYYEHUSA METaNIMYECKUX ypaHa
W NNYTOHUS, U3rOTOBNEHNUS U3 HUX U3JENUN He-
06x04MMbIX GOPM U KOHCTPYKLMIA pa3pabaTbl-
Banuce HUN-9 (BHUMHM) n HUN-10 (BHUWNXT).
Hay4HbiM pyKoBoaMTENEM PaboT Obin akageMuK
A.A. BouBap.

CeBepck B 50-e rr. / Seversk, the 50-s




MepBbiM gnpekTopom XM3 Ha3HayeH npu-
6bIBlLIMIA U3 KpacHosipcka-26 UN.d. TpyGHUKOB,
rnaBHbIM UHXeHepoM — B.H. JTockyToB, paHee pa-
60oTaBLuKni Ha Kom6uHate N2 817 (HenabuHcK-40).

B mapte 1963 r. cneunanuctol XM3 nonyuunnum
nepeoe usgenue U3 niayToHus.

Bcero 4yepes HeckonbKo AHen, 19 aBrycta
1961 r. BBefeHa B 3KCrJyaTaLmio nepsas oye-
penb Pagnoxnmunyeckoro 3asoga CXK.

OcHOBHOE Ha3HavyeHWe 3aBoaa — nepepaboT-
Ka 06/1y4eHHbIX CTaHAaPTHbIX ypaHOBbIX 6/10KOB
C BblAe/IEHNEeM NIYTOHUS U3 Macchbl 06/1y4EHHOT0
ypaHa, 04MCTKa NJYTOHUS U ypaHa OT OCKOOYHbIX
pPaanomn30TONOB, a TaKXKe XpaHeHwue, yTunuaauus
1 3aXOpPOHEHNE paJMOaKTMBHbIX 0TX040B. B oc-
HOBY TEXHO/I0MMM Bblfla 3a510XKeHa ocaauTenbHas
cxema, pa3paboTaHHasa PagnMeBbiM UHCTUTYTOM
WM. XJ10M1Ha 1 MHCTUTYTOM GU3UYECKON XMMUK
AKagemuun HayK. [lepBbiM AMPEKTOPOM 3aBoja
6b11 Ha3HayeH M.A. [1eMbSSHOBWY, @ MMaBHbIM
nHxeHepom C.I. degopos.

OcBOeHMWE NPUHATBIX B AKCNyaTaLmio nNpo-
M3BOACTB NPOXOAWO YCMELLHO U B CaTble CPOKM,
NPaKTUYECKHK ye Yepes 2-3 mecsila Lexa Bbl-
XOAUNIU Ha NPOEKTHYIO MOLLHOCTb.

C MOMeHTa nycka PagnoxumunyecKkoro 3a-
BOJa OCTPO BCTana npobnema 06e3BpexnBaHus
U XpaHEHUS XUOKKX, ra3006pasHbIX U TBEPAbIX
0oTX040B. MoUCK 6e30nacHbIX U 3PPEKTUBHbBIX
cnoco6oB o6es3BpexmBanna PAO npusen K
pa3paboTKe cnocoba NoA3eMHOro 3axopoHe-
HWS C UCMONb30BAHNEM NOPUCTLIX BOAOHOCHbIX
rNy60KMX FOPU30HTOB, PACMOMIOKEHHbIX MEXaY
[ABYMS HafleXHbIMW BOAOYNOpPaMu eCcTeCTBEH-
HOMO CMOXEHUS, MPU UHBEKLIMU B KOTOPbIE MO-
CcTynatouine oTxofbl BbITECHAOT BOAY, 3aHMMast
0CBOGOAMBLUMICS MOPOBbLIM 06HEM.

B mae 1963 r. Ha KombuHaTe BBeJeHa B
3KCMyaTaumio nepBas o4epeab NoauroHa ry-
6GMHHOIO 3aXOPOHEHUS PaANOAKTUBHbIX U TEXHO-
NOTMYECKMX OTXOLO0B.

MHoro nosxe, Ha MexayHapoaHon KoHde-
peHUun «<PagnmoaKTUBHbIE OTXOAbI», MPOXOAMBILLEWN
B CaHKT-lleTepbypre B oKkTs6pe 1996 r., 3apy-
6eXxHble cneunanncTbl NPU3HaNK, YTo ry6GUHHOE
3axopoHeHue PAO — Hanbonee 6e30nacHbIn Me-
TO4 UX YTUAN3AUUH.

B 1968 r. CoBeT MuHuncTpoB CCCP no npeasio-
eHuto CXK, MCM v pykoBoacTBa TOMCKOM 06nactv
NPUHAN pelleHne 06 CNoNb30BaHUMU COPOCHOMO
Tenna A4enCTBYIOLLMX PEKTOPOB 4151 OTOM/IEHNS FO-
poaa TomcKa. B nekabpe 1973 1. TOMCK 1 TennLbl
coBx03a «Ky30BNeBCKMit» NONYYMAN NEPBOE TEMNO
o1 PeaKkTopHoro 3asoga. [1o mepe noaxItoHeHns
HOBbIX MOTPe6UTENEN Nogaya Tenna Bo3pocna co
160 kan/yac go 300 [kan/yac B 1985 .

3a roabl 3KcnayaTaLnm KoMnneKkca ganbHero
TEeNNOCHaGXEHUS HE TONIbKO HAaKOMNEH YHUKab-
HbIM OMbIT, KOTOPbIA UCNONb3YeTCa 4O CUX Nop
B aTOMHOM 3HepreTuke ansa pektopos PEMK
1 BB3P, HO ¥ pelleHbl MHOMe 3KONorMyecKkme
npo6nemsbl. OTonneHmve ToMcKa 3a c4eT paboThl
peKTopoB Crubmnpckon ASC No3BONNIO 3aKPbITb
47 yrofnbHbIX KOTENbHbIX, YTO NpeaoTBpaTUIOo
3arpsisHeHne NpuneratLwmnx TeppPUTOPUIA 30/10W K1
LUNAKOM, a TaKXe CHU3W/I0 NapHUKOBbIV 3P PEKT.
KonnyecTBo 3N1EKTPO3HEPTMM U TENNa, Bbipabo-
TaHHbIX Cnbumpckon AQC 3a 50 neT, cCooTBETCTBYET
curanunio 50 MAIH TOHH yris M 130 MJH TOHH
aTMochepHOro KUCNOPOAa Ha TEMIOBbIX 3/1EKTPO-
CTaHUMSAX, 4TO MOrNo Gbl NPUBECTU K BbIGpOCY
200 mnpa Ky6omeTpoB ra3oo6pasHbiX NPOAYKTOB
CropaHuns U K 06pa3oBaHmIO CBbIle 9 MAIH TOHH
30/bl, B TOM Yncne 50 TOHH TOKCUYHbIX BELLECTB.

Meproa NepecTporkun B COLMaNbHO-IKOHO-
MWYECKON U NOMUTUYECKOW HM3HWU CTPaHbl OT-
KPblN HOBYIO raBy B UCTOPUK U Ans CUBUMPCKOro
XMMMUYECKOro koMbuHata. 1990 r. — B pamMKax
peanu3aLmun MexnpaBuTeIbCTBEHHOMO Cornalle-

Cu6upckasa A3C / Siberian NPP

Hus Poccuu n CLUA BbIBEAEHBI U3 KCMlyaTaumu
[Ba peaKktopa Cubupckon A3C. 1991 r. — Ha-
4asio BbiMyCKa MarHWTHbIX CNi1aBOB, MarHUTOB
W YNbTPAAUCNEPCHbIX MOPOLIKOB Ha XMMUKO-
MeTalypruieckom 3aBojge. B atom ke roay
HayMHaeTCs NMMKBUAALMSA OTKPbITbIX XPaHUAULL,
pafnOaKTUBHbIX OTXOA0B.

B pesynsrate HUOKP ans nukeBugaumu oT-
KpbITbIX XpaHuauLy, PAO 6b110 pelleHo NPUMEHNUTb
TEXHOJNIOMMIO 3aCbIMKK, UKW NEPEKPBLITUE COS pa-
[IMOAKTMBHOWM My/bMbl MECTHbIM FPYHTOM B 3UMHEe
BPEMS MyTEM HaCbIMKW Ha nea. Jleq cry»Kun akpa-
HOM CHW}EHWS pagnoaKTUBHOro GoHa, a rpyHT
[IO/KeEH 6bl1 NpUKMMaTb Nynbny. Taknm 06pa3oM 3a
LLEeCTb JIET 6blNa NOTHOCTLIO MEPEKPbITa akBaTOPUSA
6accerHa b-2. BbibpaHHbIM cnoco6 KoHcepBaLMK
NO3BOJIUN COZIEPKATb PAAMOAKTUBHYIO MybMy Noj,
CNI0EM IPyHTa 6€3 KanunisapHOro NogbeMa *KuaKom
da3bl 1 pasorpesa cnos nynbbl.

B teuenune 10 nocnepyowmx net Habnoae-
HUA 3a akBaTopuen b-2 cocTaBNAIUCL OTYETHI,
Ha OCHOBAHMM KOTOPbIX CNELUannCTbl caenanm
3aK/to4YeHME 0 TOM, YTO BblGPaHHbIM CNOCO6 KOH-
cepBaLymn OTKPbITbIX XPaHWIULL MaKCUManbHO
3bdEKTUBEH Y IKOHOMUYECKN 060CHOBAH. o-
3TOMY B HacTosilee BpeMs pa3paboTaHbl Npo-
€eKTbl KOHCcepBaUun b-1 1 OKOH4YaHUsA paboT No
Bb-2. Certvac BeayTtcs NoaAroToBUTENbHbIE pabo-
Thbl MO 3aKYMKe U NOArOTOBKE TEXHWUKMU, a TaKkKe
CTPOUTENBLCTBY BCMOMOraTe/ibHbIX 34aHUN, Co-
OpY}XEHWI, aBTOMOGUIbHbIX JOPOr U KapbepoB
ans 3abopa necka n MeCTHOro rpyHTa.

B cBf13K1 € COKpalleHMeM rocyaapCTBEHHOo
3aKa3sa Ha BOeHHble Lenu ¢ 1992 r. CXK Havan
3aHMMaTbCcs paboTamu, CBA3aHHbIMU C nepe-
paboTKOM 1 ob6oralleHMeM ypaHa /15t BHELLHEro
pblHKa. MUHUCTEPCTBOM 6bls10 nopy4eHo CXK
opraHusoBaTtb NepepaboTKy oTpabGoTaBLIEro B
aTOMHbIX peaKTopax f4epHoro TonaMea B 060-
ralleHHbIN ypaH 3HepreTM4eCKoro Ha3HavyeHus.

[Ons aTnx uenen Ha KOMOGUHATE CMOHTUPO-
BaHbl NepeMBHbIE YCTaHOBKM, CO3AaH KacKag,
Ans o6oralleHns pereHepnpoBaHHOro ypaHa,

tOBUIEN

OCHalleHbl COBPEMEHHbIM 060PYyAOBaHMEM aHa-
NIMTUYECKKE NabopaTopum, Co3aaH y3en NPUeMKM
pereHepupoBaHHOro ypaHa.

OaHMM 13 Hambonee 3Ha4YMMbIX Hanpasne-
HUI KOHBEPCUM MPOU3BOACTBA CcTana paboTa
B paMKax cornawenus Poccun n CLUA o nepe-
paboTKe POCCMMCKOrO BbICOKOOGOralleHHOro
ypaHa B TOMAMBO AN aTOMHbIX CTaHLMMK, TaK
Ha3blBaeMbl KOHTpakT BOY-HOY, ycnelwHo 3a-
BeplweHHbIn B 2012 1. B 310 Bpema CM6UpPCKum
XUMUYECKUA KOMOBUHAT yCTaHaBNMBaET TeCHbIEe
CB$I3M CO MHOTMMMU KPYMNHbIMK KamnaHusamu CLLA,
Benuko6putanuu, PpaHuuu, lepmaruu, LLsenua-
puu, KOxkHOM Kopeu, Kutasa v psaga apyrux cTpaH.
B pamkax nporpammbl BOY-HOY Ha koM6uHaTe
CO3JaH Liefbli KOMMNIEKC HOBOro 060pya0BaHUS.

B anpene-unioHe 2008 1. 611 OCTaHOBEHDI
nocneaHve NPOMbILWIEHHbIE PeaKTopbl Ha peak-
TopHOM 3aBoe Py «CXK». KomGUHAT 3aKOHYMA
HapabOoTKy A4epHbIX OPYKENHbIX MaTepuanos
BOEHHOr0 Ha3HayeHus U nepewien K MUPHOW
KOMMEPYECKON AeATeNbHOCTH.

B mapte 2012 roga UHBECTULMOHHbIN KOMU-
TeT 'K «PocaTom» 0406pnn KOHLEMLMIO CO3AaHNSA
HOBOr0 KOHBEPCUOHHOMO NPOM3BOACTBa Ha 6ase
OAO «CXK». HoBbIM 3aB0OA, rae cocpefoToymTes
BCS KOHBepcus ypaHa Poccuu, 6yaeT pacnono-
YXEeH Ha [AByX niolajkax — Ha cy6iumMaTtHOM
1 paguoxummyeckom 3aBogax OAO «CXK». Mo
oLleHKam, 06beM MHBECTULIMM Ha cO3[aHue 3a-
BOJa NpPeBbICUT 7 MAapa pybnen.

28 ceHTa6ps 2012 roga B CeBepcKe cocTosi-
nocbk nognucaxune CornaweHns mexay lockopno-
pauuen «Pocatom» n ToMCKoOM o6nacTbio 06 06b-
€VHEHWW YCUITUIA B BbIMONHEHUWM MEPONPUATUI
depepanbHOM LeneBon nNporpamMmmbl «AaepHoie
3HEProTEXHONOrMU HOBOIO MOKONEHNS Ha Nepuos
2010 - 2015 rogos u Ha nepcneKTuBy go 2020
ropar. fockopnopauuven «Pocatom» NpUHATO pe-
leHne pa3MecTuTb Ha nnowaake CUM6GUPCKOro
XMMWYECKOro KOMGMHaTa OMbITHO-AEMOHCTpPa-
LIMOHHbIW 3HEPTOKOMIIEKC B COCTaBE peaKTop-
HoM ycTaHOBKU BPECT-300 ¢ npucTaHLMOHHbIM
A4EePHbIM TONAWBHBIM LMKIOM M KOMMAEKC No
NPOW3BOACTBY MIOTHOMO HUTPUAHOTO TONIMBA ANA
PEaKTOPOB Ha BbICTPbIX HEWTPOHAX. MHBECTMLIMK
B 9TW NPOEKTbI COCTaBAT 0KO10 42 MAIpa py6 4o
2020 roga. B cornaweHunmn TakKe roBopuTcs, 4T
Ha pa3BuUTUE pas3fenuTenbLHOro NPoM3BoacTBa
CXK HanpaBneHo 6,4 mnpg pyénew B rog.

Camblit MOLLHbIM B EBpOMe LLEHTP KOHBEpPCUH
ypaHa Ha CXK 6yaeT BBeeH B aKcniyaTaumio B
2016 rogy.

EBreiua AHUKUHA

OcTtaHoBKa peaktopa A[13-5 / ADE-5 nuclear reactor shutdown

ATOMHbIN NMPOEKT 33




JUBELEE

machinery plant»:

with the capacity of 1000 items.

This document originates the Siberian Chemical Inte-
grated Plant, the leading manufacturer of nuclear fuel for
atomic power industry that has no counterparts in the world.

To learn how the site for the future plant was chosen,
we need to cast our minds back to the first post-war years,
when the program for development of nuclear industry was
already adopted. Together with expanding the plants, oper-
ating in the Urals and the European part of the Soviet Union,
it was decided to build industrial works for manufacturing
nuclear weapons in Siberia. In 1947, prospecting works
started in the estuary of the Bolshaya Kirgizka river, and
on April 20, 1948 the city executive committee of Tomsk
decreed to allot 1115 ha of land south and south-east of
the river to the Ministry of Transport Machinery.

The first chief of the construction directorate, colonel
A.S. Ponomarev and his deputies came to the site in spring
of 1949, and the 803rd detached military-construction
battalion (consisting of 25 officers, 52 sergeants, 932
privates) arrived on June 29, 1949. Military builders com-
menced with the top-priority construction tasks without
waiting for equipment. Many of the old-timers joined the
brigade of pioneers.

By the end of 1949 15000 people, of whom 10912
were prisoners, worked at the site.

I.A. Shchekin became the first director of the integrated
plant (1950-1955).

Construction started in a very harsh environment.
There was not enough equipment and qualified mechani-
cians. Funding was often delayed. Despite this, LEP-35
(power transmission line) had been commissioned and
railway service had connected the construction site and
the Trans-Siberian Railway by 1951. Slag block and brick
factories were put into operation.

Simultaneously with building construction industry
objects, people were busy with earthworks on construction
sites of the future diffusion and sublimate plants, the first
reactor of the «I» plant, CHPP and hydraulic structures for
providing cold water to the CHPP, plants as well as paving
and slag block houses.

In 1953 graduates of military schools were sent to the
construction site to replace prisoners, pardoned after Stalin’s
death. After serving their term and leaving military service,
thousands of conscript soldiers and sergeants, hundreds of
sergeant-majors and officers remained in the town, started
to work at the plants and in town construction brigades.

Engineers and qualified workers of all specialties,
especially machine operators, whose primary enterprises
were contracted to participate in the construction works,
arrived to the site to work on a permanent or temporary
basis. At the same time, additional people were hired.

The first batch of enriched uranium of intermediate
concentration was produced at the integrated plant on
August 7, 1953.

The first chief of workshop No 41 K.V. Kozlov remem-
bered: «There was much interest. Many people, especially
guests, were waiting for something special. Operation com-
menced at 12-00. The operator at the dashboard started to
give out commands: turn on this or that device. And when
the line was launched, people were visibly disappointed:
nothing special happened, no fireworks, no rumbling. The
machines just started humming — and that was all! Those
two weeks from the launch and till obtaining first product
were the most difficult for us. Everybody was really nervous!
And the research manager came out the lab that tested
the product and said: «We've got it». That was triumph!»

The first industrial NPP was commissioned on Septem-
ber 24, 1958 as part of the integrated plant. The energy
complex of the Siberian NPP had two aims: production
of weapon-grade plutonium and production of electric
power. The task was to make use of waste heat from the
uranium-graphite production reactors and gain experience
in operating an industrial NPP.

The construction was really rapid: in 1956 an industrial
NPP was decided to be built, in February 1958 the first
criticality of the EI-2 reactor in continuous-flow mode took
place, and on September 24, 1958 the turbine genera-
tor No 1 was fully loaded. This was a global-scale event.
The report of the USSR delegation and a film about the
Siberian NPP sparked great interested at the 2nd Geneva
Conference of Peaceful Usage of Nuclear Energy and were
evaluated on their merits by the world scientific society.

In August 1957 Minister of Medium Machinery E.P. Slavs-
ky decided to build new-generation dual-purpose production
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«The Council of Ministers of the USSR DECREES:
Accept the suggesting of the First Chief Directorate attached to the Council of Ministers of the USSR and technical and scientific council of the First
Chief Directorate (comrades Vannikov, Malyshev, Pervukhin, Zavenyagin, Kurchatov and Kikoin) to construct a plant for producing the «Kremniy-1» product

reactors ADE-4 and ADE-5, as well as commence the second
phase of the Siberian NPP. In 1964 the ADE-4 reactor together
with its primary and auxiliary equipment was commissioned
— first criticality took place on February 17, 1964. One and
half month later the reactor reached rated capacity and was
operated in continuous-flow mode until 1968.

After commissioning ADE-4 all construction and in-
stallation teams of the plant concentrated on completion
and start-up of the ADE-5 reactor, as well as finishing with
installation of the NPP-2 equipment, which was to come into
operation simultaneously with the start-up and reaching
the rated capacity of the ADE-5 reactor as the latter was
commissioned in power-producing mode straightaway.

Loading of fuel into the reactor commenced on June
11, 1965. The launch of the first turbine generator at the
NPP-2 took place on July 25, 1965. With the launch of the
ADE-5 reactor, the second phase of the production NPP
was commissioned. On August 8, 1965 the reactor ADE-5
and the first stage of the NPP-2 reached the rated capacity.

At the same time with commissioning the first in-
dustrial NPP, the deputy Minister of Medium Machinery
A.l. Churin signed an order to construct a chemical and
metallurgical plant (Plant «<M», object 25, CMP) tasked with
production of uranium-235 and plutonium-239 for nuclear
devices on the territory of the Integrated Plant 816 (Siberian
Chemical Plant, SCP). Design of the unique plant, which
had no counterparts in the world, was assigned to GSPI-12
(Moscow) and Research Institute of Chemical Machinery
in Sverdlovsk. The scientific basis of the technology for
obtaining metallic uranium and plutonium, for production
of items of the required form and structure was developed
by NII-9 (VNIINM) and NII-10 (VNIIKhT). Academician A.A.
Bovchar was the scientific manager.

The first director of CMP was I.F. Trubnikov, who came
from Krasnoyarsk-26, the chief engineer — B.N. Loskutov,
who had previously worked at the Integrated Plant No 817
(Chelyabinsk-40).

In March 1963 CMP specialists obtained the first
plutonium item.

Just several days later, on August 19, 1961 the first
stage of Radiochemical Plant of SCP was commissioned.

The primary task of the plant was to reprocess of the
irradiated standard uranium blocks, separate plutonium
from the irradiated uranium mass, filtration of plutonium
and uranium from fission radionuclide, as well as storage,
utilization and dumping of nuclear waste. The technology
was based on sedimentation process, developed by the
Radium Institute named after Khloponin and the Institute
of Physical Chemistry of the Academy of Sciences. M.A.
Demyanovich was assigned as the first director of the plant,
and S.G. Fyodorov - as the chief engineer.

Conversion of the commissioned workshops went
pretty successfully and rapidly, they reached the rated
capacity practically in 2-3 months.

The problem of deactivation and storage of liquid,
gaseous and solid waste became really burning with the
commissioning of the Radiochemical Plant. The search for
safe and efficient ways of deactivation of radioactive waste
led to developing of a method of an underground dumping
using porous water-carrying deep levels, located between
two hard natural aquicludes. If the waste is injected there,
it forces water out and occupies the freed porous volume.

In May 1963 the first stage of deep radioactive and
process waste disposal site was commissioned.

Much later, at an International conference «Radioac-
tive waste», which took place in St. Petersburg in October
1996, foreign specialists recognized the deep disposal of
radioactive waste as the safest method of their disposal.

In 1968 the Council of Ministers of the USSR on sug-
gestion of SCP, Ministry of Medium Machinery and the
governing body of the Tomsk region decided to use waste
heat of the operating reactors to heat the city of Tomsk.
In December 1973 Tomsk and the greenhouses of the
state farm «Kuzovlevskiy» received their first portion of
heat from the Reactor Plant. As the new heat consumers
get connected to the system, heat delivery increased from
160 Gcal/h to 300 Geal/h in 1985.

During the years of operating the complex of remote
heat delivery, our specialists gained not only unique ex-
perience, which is still used in nuclear power industry for
LGWR and WWER-type reactors, but also managed to solve
many ecological problems. Heating Tomsk with the help
of the Siberian NPP’s reactors led to closing of 47 coal

The Giant of Nuclear Power Industry

Excerpt from the Ordnance of the Council of Ministers of the USSR No 1252-443 dated March 26, 1949 «On construction of the Trans-Urals

...Name the plant for production of «Kremniy-1» as «Trans-Urals machinery plant of the Ministry for chemical industry»...

boiler stations, which prevented pollution of the nearby
territories with ashes and cinders, and reduced greenhouse
effect. The amount of energy and heat, produced by the
Siberian NPP within 50 years, equals to burning 50 min
tons of coal and 130 min tons of atmospheric oxygen in
thermal power plants, which could have led to emission
of 200 bin cubic meters of gaseous combustion products
and generation of more than 9 min tons of ash, including
50 tons of toxic substances.

The Perestroyka brought about changes in social and
political life of the country and opened a new chapter in the
history of the Siberian Chemical Integrated Plant as well.
In 1990 2 reactors were decommissioned to implement
the intergovernmental agreement between Russia and
the USA. In 1991 Chemical and Metallurgic Plant started
to produce magnetic alloys, magnets and ultradispersed
powder. The process of eliminating the open radioactive
storage sites started in the same year.

Based on the results of R&D, they decided to use
the backfilling technology, or covering of the radioactive
pulp with the local soil in winter by dumping it on ice to
eliminate the open radioactive storage sites. Ice served
a radioactivity reducing screen and soil was to press the
pulp down. In this manner it took 6 years to completely
cover the basin of B-2. The selected conservation method
enabled keeping the radioactive pulp under a layer of soil
without capillary rise of the liquid and heating of the pulp.

After the next 10 years of monitoring the B-2 basin,
specialists drew reports where they concluded that the
selected method of conservation of open storage sites is
the most efficient and economically sound one. That is why
a project to conserve B-1 and finish the works with B-2
was devised. Equipment is being purchased and prepared,
and auxiliary building, constructions, highways and sand
and soil pits are being built.

In view of reducing state orders for military aims as
of 1992, SCP started the business of reprocessing and
enrichment of uranium for foreign markets. The Ministry
tasked SCP with reprocessing spent fuel into enriched
uranium fit for power production.

In order to do so, overflow devices were installed, a
cascade system was made for enrichment of reprocessed
uranium, analytical laboratories were fit up with modern
equipment, and the acceptance unit for reprocessed ura-
nium was created.

One of the most important spheres of conversion was
implementation of the agreement between Russia and the
USA on reprocessing Russian highly-enriched uranium
into fuel for NPPs, the so called HEU-LUE contract, which
was successfully completed in 2012. During that time the
Siberian Chemical Integrated Plant established close con-
nections with many prominent companies in the USA, Great
Britain, France, Germany, Switzerland, South Korea, China
and others. A whole new set of equipment was created at
the plant as part of the HEU-LEU program.

In April-June of 2008 the last production reactors at the
reactor plant of FSUE «SCP» were stopped. The plant had
finished with producing weapon-grade nuclear materials
and shifted to peaceful commercial activities.

In March 2012 the investment committee of Rosatom
approved the concept of building a new conversion pro-
duction line based on OJSC «SCP». The new plant, which
is to concentrate the uranium conversion process of the
whole Russia, will be located on two sites — the sublimate
and radiochemical plants of 0JSC «SCP». The amount of
investment is estimated to exceed 7 bin rubles.

On September 28, 2012 in Seversk, State Corporation
Rosatom and the Tomsk region signed an agreement on
uniting their efforts in fulfilling the federal special pur-
pose program «New-Generation Nuclear Technologies for
2010-2015 and in the long term - till 2020». Rosatom
decided to place a projection energy complex consisting
of a reactor unit BREST-300 with a near-station nuclear
fuel cycle and a complex for producing dense nitride fuel
for breeder reactors on the site of the Siberian Chemical
Integrated Plant. The projects will require about 42 bin
rubles as investments till 2020. The agreement also says
that 6.4 bin rubles per year will be devoted to developing
separation process at SCP.

The most powerful uranium conversion center in Eu-
rope will be commissioned at SCP in 2016.

Eugenia ANIKINA
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3onotou tobunen benoapckon AIC

Bbenosipckas A3C oTKpbizia B Hallen cTpa-
He 3MnoXy 60/bLION aTOMHON 3HEpPreTuku: B
anpene 1964 roga Ha4yan BbIpaGoTKY 3JIeKTpo-
3Heprum eé nepBbi 3HEPro6/oK. C Tex nop
BOT Y)Ke NMoJiBeKa aToOMHas CTaHLUA CTabub-
HO HECET Harpy3Ky B 6a30Bo# 4acTu rpaduKa
CBepANOBCKON 3HEProcUCTEMbI.

MepBble G10KKU

benosipckas ASC — eAnHCTBEHHasa aToMHas
cTaHuusa Poccun ¢ peakTopamm pasHbiX TUMOB Ha
oaHon nnowaake. E€ nepsbin (1964-1981r.1.)
1 BTOpPOK (1967 —1989 I..) 3Hepro6/I0KM nmenu
BoJOrpaduToBbIE KaHaNbHble PEaKTOPbl Ha Te-
nnoBbix HenTpoHax AMB-100 n AMB-200 («Atom
MupHbiM Bonbwown»). Kpome npoussoacTBa
3/IEKTPO3HEPTUKN, OHN BHECM BGOMbLLION BKAAS,
B CTAHOB/IEHNE TEXHONOMMN aTOMHOMN 3Hepre-
TUKM: Ha HUX OTpabaTbiBaINCh Pa3fMyHbIEe BUAbI
TOM/AMBA U KOHCTPYKLIMOHHBIX MaTepuanos, KOM-
NOHOBOYHbIE CXEMbI U TEXHUYECKUE peLlEHUs,
3KcnyaTaunoHHbIEe PeXnMbl. Hanpumep, 0cBOEH
neperpes nNapa HENOCPEACTBEHHO B peaKTope,
4YTO NO3BONWO NpUMeHUTb ans A3C TypOUHbI
06bIYHbIX TEMIOBbIX ANEKTPOCTAHLMMNA.

B HacTosiLlee BpeMs 3T 3HEeProboKM IKC-
NayaTUpyoTCS B PEXMME OCTaHOBNEHHOIO 6/10Ka,
oTpaboTaBllee A4epHOe TOMIMBO BbIFPYEHO
M3 PeaKTOpPOB W XPaHWUTCH B NPUPEaKTOPHbIX
6acceinHax BblAEPKKN B OXMAaHUM BblBO3a Ha
nepepaboTKy Ha cneunanM3vpoBaHHoe npes-
npusitne. Camun peakTopbl U gpyroe o6opyao-
BaHWe 3Heprob/10KOB 3aKOHCEPBMPOBAHO And
ANWUTENbHOrO XpaHeHus nog HabnoaeHuem. Mo
NPOLECTBUM HECKONbKUX AECATUNETUI OHO ByaeT
[EMOHTUPOBAHO U YTUIN3MPOBAHO.

EAMHCTBEHHbIH B MMpe

CeroaHs Ha BA3C pa6oTaeT TOIbKO 3HEpro-
6510k N23 ¢ peaKTopoMm Ha 6bICTPbIX HEUTPOHAX
1 HaTpueBbiM TennoHocuTenem bBH-600 («bbl-
cTpbit HaTpreBsebiii»). OH BbipabaTbiBaeT NopsiaKa
8% 3NeKTpUYEeCcKoW MOLLHOCTU perMoHanbHOM
3HeprocucTeMsbl. [MaBHOE e ero JOCTUXKEHWE
— OCBOEHWE 1 pa3BUTUE TEXHONOMUK BbICTPbIX Pe-
aKTopoB. MMeHHO Bnarogaps ycnewHou paboTe
BH-600 Poccusi coxpaHsieT MMpPOBOE NTNAEPCTBO

lTockomuccusa no npuemke 6noka N2 3, 1980 r. B nepsom paay: B.M. Manbiwes, E.I. ChaBckui,

B.H. EnbuumH, .C. HenopoxHun, A.I. lopoHUH

B AaHHOM cdepe. 3a 3TK 3acnyru benosipckas
A3C 6bina HarpaxaeHa OpaeHom TpygoBoro
KpacHoro 3HameHwu.

Bnok N23 (BH-600) 6b11 BKIOYEH B 3HEpP-
rocuctemy B anpene 1980 roga. CerogHsi ato
€ANHCTBEHHbIN B MUPE IHEPTrOBNIOK C BbICTPbIM
pPeaKTopPOM MPOMBbILNEHHOMO YPOBHS MOLLHOCTH,
KOTOPbIM yCnewHo npoaomKkaeT paboTy CTob
AnuTenbHoEe BpeMS.

Bcnencreure ero yHMKanbHOCTU HE MENoch
CTaTUCTUYECKUX JAaHHbIX O PECYPCHbIX BO3MOX-
HOCTSIX 060PYAOBaHUSA B A/IUTENIbHON Nepcnex-
TMBE, NMO3TOMY PaCYETHLIA CPOK 3KCnyaTauuu
Ha3Ha4YUIM UCXOLA N3 MUHUMAlbHbIX 3HAYEHWN.
B 2010 roay, nocne matepnanoBegyeckoro o6-
cnefoBaHWA He3aMeHSEMbIX 3IEMEHTOB U 3a-
MeHbl OCTanbHOro o6opyaoBaHus Gblna nony-
YeHa mueH3unsa PoctexHaa3opa Ha npognexHve
pac4éTHOro cpoKa akcnnyataumm ao 2020 roga c
BO3MOXHOCTbIO JanbHenwero npoanexus. B xoge
NOAroTOBKM 3HEPro6I0Ka K MPOAIEHUIO 3KCMTya-

TalMK, KoTopasi NpoAo/Kanachk CBbllle NATH IET,
6bina Npon3BeaeHa MacluTabHas MoaepH13aLUus
BCEro o6opyaoBaHus, ot TypboreHepaTtopoB 40
MHOOPMALMOHHO-BbIYUCIUTESNIbHBIX CUCTEM, OT
aKTMBHOM 30HbI PeaKTopa A0 CUCTEM NEPErpy3Ku
TONNMBA, OT CUCTEMbI PaANALIMOHHOIO KOHTPOSISA
[10 KaHaNI0B HAAEXHOr0 3IEKTPONUTaHus. Takxe
6bl/IM CMOHTMPOBAHbI AONONHUTENbHbIE CUCTEMBbI,
nosblwatowme 6e30MacHOCTb 3HEProbioKa: Ha-
npumep, Tenepb MMeeTcs BO3MOXKHOCTb pac-
XONaXKMBaHWS peaKTopa MyTEM eCTeCTBEHHOWM
LUMPKYNSLMKM Yepesd BO3/YLIHbIA TeN006MEH-
HUK, NOSIBM/ICA 3amacHOW MyHKT ynpaBieHus,
LNyGNMpYOLWIMA CUCTEMbI OCTaHOBA peaKTtopa u
ero noaaepKaHuns B 6€30nacHOM COCTOSIHUM, U
T. 4. B npoanéxHblit cpok akcnnyaTauun bH-600
BCTYMWA MOIHOCTbIO 0GHOBMEHHBIM, COOTBETCTBY-
OLLMM CaMbIM CTPOrMM MUPOBbLIM TPEGOBaHKAM,
NPUMEHSEMbIM K HOBbIM COBPEMEHHbLIM 3HEpP-
ro6noxkam.

Mo CBOMM KOHCTPYKLMOHHO-TEXHONIOTMYeE-
CKMM ocobeHHocTaM BH-600 oTHoCKTCS K Hau-
6onee 6e30MacHbIM M 3KONOTMYECKU YUCTbIM
peaKkTtopam. OH o6nagaet CBOMCTBOM caMo-
3alMLWEHHOCTU: TO €CTb, NMPU OTKIOHEHUM OT
HOPMasibHOro pexumMa paboTbl OCTaHaBAUBaAET
AAEPHYIO PeaKLMio cam, B CUJTy €CTECTBEHHbIX
3aKOHOB MPUPO/bI, AaXKe €CNN He MOJSTYyYUT KO-
MaHAy OT YesloBeKa nan aBToOMaTuKK. B Kopnyce
peaKTopa OTCYTCTBYET BbICOKOE [laB/ieHNE (OHO
BCEr0 JIMLLb YyTb Bblle 06bIYHOro aTMochepHO-
ro), a camM KOpnyc COCTOUT U3 ABYX (OCHOBHOIO
M CTPaxOBOYHOIr0) BAOXEHHbIX APYr B Apyra no
NPUHLMNY MaTPELIKM KopnycoB. K Tomy xe pe-
aKTOp MMEET MHTErpasbHyl0 KOMMOHOBKY: BCE
o6opynoBaHWe NepBoro KOHTypa, noaBepratoLle-
ecs pagvaLunoHHOMY BO3AENCTBUIO, 3aKJTIOYEHO
BHYTPb ero Kopnyca. bonblias TennoéMKocTb U
60/bLLOM TEeMNEPATYPHbIM 3anac y TENIoHoCUTe-
K — XUOKOro HAaTPUS — B TEYEHNE HECKONbKMX
CYTOK HE NO3BOJIUT PeaKTOopy NeperpeTbes, Jaxe
€CNN OH OCTaHeTcs BoOGLLe 6e3 ox1aXKAeHus.
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Ha nepexopHom 3tane

benosipckasa ctaHLMA Haxo4auTCA Ha cTpa-
TErM4yeCcKOM HanpasfieHUn pas3BUTUS aTOMHOWM
oTpacnu, CBA3aHHOM C OTPabGOTKON 31EMEHTOB
3aMKHYTOro 14ePHO-TOM/IMBHOIO LIMKIa U Nepe-
XO[OM K HOBOW TEXHOM0rn4yeckon nnardopme.
370 NO3BONUT BOBMEYb B NOJSIE3HbIN NPOU3BOA-
CTBEHHbIV LIMKJT HEUCMNONb3YyeMbIN CEeroaHs n3o-
TON NPUPOAHOro ypaHa, To eCTb, B AECATKM pa3
YBENUYNUT TONSIMBHYIO 6a3y aTOMHOM SHEPTETUKM.
Kpome Toro, no3BoNMT MOBTOPHO MCMONb30BaThb
oTpaboTasllee agepHoe Tonameo apyrux A3C u
MUHUMWU3UPOBATb PAANOAKTUBHbIE OTXOAbI, «40-
Uras» U3 HUX JONrOXKMUBYLLME U30TOMbI.

OKOH4aTeNnbHyo 0TPabOoTKy 3/1IEMEHTOB 3aM-
KHYTOrO 1epHO-TOMIMBHOIO LiMK/Ia C UCMOMb30-
BaHWEM CMELaHHOro ypaH-nayToOHMEBOro To-
nnvBa NpU3BaH OCYLECTBUTL aHeprobnok N4
c 6bicTpbiM peakTopom BH-800 Benosipckon
A3C, coopyKeHue KOTOpPOro B 3TW AHW BbILWIIO
Ha QUHULLHBIN 3Tan. PU3UYECKUI NYCK peaKTo-
pa BH-800 (nocteneHHas 3arpy3ka TOMJIMBOM
M BO3HMKHOBEHME yMpaBAseMon caMmonoaaep-
UBaeMon A0epHON peaKLnKn) ocyLLecTBAsSETCA
B HacToslee BpeMs, a Hepronyck — Ha4vano
BbIpabOTKM 3NEKTPOIHEPIUM — 3annaHUMPOBaH
Ha 2014 roa.

PeweHune o cTpoutenbcTee Ha benosapckon
A3C aHepro6nokos N4 (BH-800) n Ne5 (BH-
1600) CoBeT MuHuctpos CCCP yTBepaun ewé
B 1983 r. OgHako pacnag CoeTcKoro Coto3a u
3KOHOMMYECKME KaTaknnambl 1990-x Hagonro
3aMOpPO3WnN CTPoUTENbCTBO. Ero aktuBmnaauums
Npoun30LLa TONIbKO B ABYXTbICAYHbIX rofax.

JHepro6nok BH-800 3BONOLMOHHO NpPO-
[OMKaeT KOHCTPYKTOPCKO-TEXHONOMMYECKue 0-
CTUXKEHUS CBOUX NMpeflecTtBeHHUKoB: bH-600
(Benosipckas A3C), BH-350 (MaHrbilwnakcKkum
aTOMHO-3HEepreTM4ecK1Min KombuHar), uccneaoBa-
TENbCKMUX U OMNbITHO-AEMOHCTPALMOHHbIX GbICTPbIX
peaKTopoB. Kpome Toro, B pyc/iie COBPEMEHHbIX
TEHAEHUMW, B HEM BOMIOLWEH paj AOMNOHUTENb-
HbIX cucTem 6€30MacHOCTU NACCUBHOMO MPUH-
uuMna, To ecTb, paboTatoLmnx B cuily GU3NYECKUX
3aKOHOB npupoabl. Cpeau HUX, Hanpumep, 4o-
nofiHWTENbHAs cUCTEMA NPOTUBOABAPUIAHOIO
pacxonaxMBaHus peaktopa NyTém eCTeCTBEHHOWM
LUMPKYNSLMM BO3yXa Yepe3 TENN006MEHHNKH,
[IOMONHUTENbHAsA cUCTeMa NPOTUBOABaPUINHOM
3allUTbl HA OCHOBE CTEPXKHEW, B3BELIEHHbIX
(«nnaBatoLLmx») B NOTOKE HaTpus. BHyTpu Kopryca
peaKTopa CMOHTUPOBAHO YCTPOWCTBO «[104A0H»,
CNoco6Hoe B Cly4ae Heo6x0AMMOCTH yaepKaTb
pacnnas Tonn1Ba.

B xoae coopyxeHus BH-800 6b11n BoccTa-
HOBJ/IEHbI MPOU3BOACTBEHHbIE CBA3U MeXay
Hay4YHbIMU, MPOEKTHbIMU, KOHCTPYKTOPCKUMMU,
CTPOUTENbHBIMWU, MOHTaXKHbIMW OpraHu3aums-
MU, 3aBOAaMU-U3roTOBUTENAMKU 0B0PYAOBaHHS,
HapaboTaH OMbIT COOPYKEHMS KPYMHbIX cTpaTe-
rMYECKMX OOBbEKTOB B HOBbIX IKOHOMMUYECKUX
YCNOBUSX.

CaM npouecc coopyeHus aHeprobroka
nopoann HeMano TeXHONOrMYECKUX HOBLUECTB.
Hanpumep, napannenbHO CO CTPOUTENLCTBOM
rNaBHOro Kopnyca NPOBOAWICS MOHTaX peakTopa
M3 YKPYNHEHHbIX 6I0KOB, 415 Yyero 6bl1 co3aaH
BPEMEHHbIN MOHTaXHbIVi NABWIbOH C MUKPOKIIU-
MaTU4ECKMMM YCIOBUAMU «4UCTON 30HbI». A And
CTbIKOBKM apmaTypbl 6bi1 BHEAPEH NPOrpeccuB-
HbI METO[ «XOTIOLHOr0 06XKMMa», 4TO MO3BOANNO
YCKOPUTb MpoLeaypy U nabexatb IHEPrOEMKUX
CBapO4HbIX paboT.

Ha ropu3oHTe - NATLIN

[JanbHenwee pacwupeHune benospckon ASC
npeaycmaTpuBaeTcsa aHepro6aokomM N5 ¢ ronos-
HbIM 06pa3LIOM cepuiHoro peaktopa bH-1200,
npeaHa3Ha4YeHHbIM paboTaTb B KOMMEPYECKOM
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pexnme aKkcnnyataumm. [loMmMmo BOMNIOLWEHMUS
NIYYLW KX 3KCMTyaTalMOHHbIX, KOHCTPYKTOPCKMUX
M TEXHOMOMMYECKMX JOCTUKEHUIN CBOMX Npes-
LECTBEHHWKOB MEHbLUEN MOLLHOCTH, OH MPU3BaH
PELIMTb BaXKHylO 3aAady: JOCTUYb IKOHOMMUYeE-
CKMX MOKa3aTenen, KoTopble obecneyaTt KOHKY-
PEHTOCNOCOBGHOCTL MO CPABHEHMIO C CEPUNHBIM
peaKTopoM Ha TennoBbIX HenTpoHax BBIP co-
NOCTaBMMOrO YPOBHS MOLLHOCTH.

NHbpacTpyKTypa NnpoMnaowanKu naHavasnb-
HO 6blna paccyMTaHa Ha COBMECTHYO paboTy
3Hepro6soKkoB N24 n N25, NoaToMy CTPOUTENb-
CTBO 6yAeT BbINOMHEHO ObicTpee M JelieBne.
Kpome Toro, B 6yayLieM 3Hepro6ioKe 3a CYET
COBPEMEHHbIX MPOEKTHO-KOHCTPYKTOPCKMUX pa3-
pabOoTOK CYLLECTBEHHO CHUXEHa MaTepranoém-
KOCTb CTPOUTENIbHbIX COOPYKEHWI U 060pPYAOBa-
Hus. MO3UTUBHOE BAUSIHWE Ha ce6eCTOMMOCTb
OKaXKeT 1 nepexoq oT YHUKaNbHOCTU 3HepPro61o-
KoB BH-600 1 BH-800 K TMnoBoMY NPOEKTY ANns
CEPUMHOro CTPOUTENLCTBA.

B npoekTte BH-1200 Bonnowatorcs HauBbIC-
Wwre, MaKCUMasbHO AOCTUXUMbIE NPUHLIMNbI 6e3-
0NacHOCTHU, NOITOMY MpPK NIO6bLIX, AaXKe caMblX
TSKENbBIX TMMIOTETUYECKUX 06CTOATENbCTBAX BCE
nocnefcTemsa 6yayT IoKann3oBaHbl B npegenax

npomniouwagku, 6e3 BoO3AeNCTBUSA Ha OKpYKa-
olLyto cpeay. MonyBeKOBOM POCCUUCKUI OMbIT
OTPaBOTKM TEXHONOIMMU BbICTPbIX HATPUEBLIX Pe-
aKTOPOB NPUBEN K O4YEHb BbICOKMM pe3ynbratamM
B AaHHOM cdepe.

Bo3pacTt 3penoctu

B anpene 2014 rogy benospckas ASC BcTpe-
YyaeT 30/10TON l06UNen BECOMbIMU TPYAOBbLIMU
3acnyramu: MHOroneTHen ycnewHon 6es3aBa-
puHoOM aKkcnnyataunen BH-600, nyckom HOBOro
3Hepro6noka BH-800 1 cepbE3HbIMU MAaHaAMM
no pa3MelleHuio ronoBHoro o6pasua bH-1200.
[ocToiHoe npolunoe, yBepeHHOE HacToslllee,
nepcnexkTnBHoe 6yayuee — benospckon ASC B
NosTHOM Mepe npucyla ata popmyna, onpeaens-
loLLLast XXU3HEHHbIN ycrex obunapa.

[NaBHOW e LLEHHOCTbO aTOMHOW CTaHUMK
ABnseTcs e€ TPyLOBOM KONNEKTUB, 06nagatoLLmm
BbICOKMM NPODECCUOHANM3MOM, HaKOMUBLLWWM
YHUKaNbHbIA MO MUPOBbLIM MepKaM OMbIT, BO-
NoLIAKOWNA BbICOKYIO KyNbTypy NPOM3BOACTBA
M CNOCOOBHBIN pellaTb 3aga4vu Nto60oro ypoBHS
CJTOXHOCTH.

Poman TOMMOPKOB
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Semicentenary of Beloyarskaya NPP

With commissioning of the first power-
generating unit of Beloyarskaya NPP in 1964,
the epoch of nuclear power began. Since then
the plant has been an integral part of Sverd-
lovsk power network.

First Units

Beloyarskaya NPP is the only plantin Russia
that accommodates reactors of different types
at the same site. Its first (1964-1981) and sec-
ond (1967-1989) units operated AMB-100 and
AMB-200 water-cooled graphite-moderated slow
reactors. The reactors were very instrumental in
developing nuclear technologies and were used
for testing various fuels, engineering materials,
packaging schemes, engineering solutions and
operation conditions. For example, the technol-
ogy of steam superheating in the reactor was
assimilated, and it allowed to use turbines of
thermal plants in NPP.

The units have been shut down, spent fuel
has been stored in the NPP storage pools to be
transported to a specialized enterprise for treat-
ment. The reactors and other equipment have
been putin prolonged storage. In some dozens of
years they will be disassembled and disposed of.

The Unique Unit

Today, only unit No 3 is operational at the
plant, with its BN-600 fast neutron reactor and
primary sodium. It generates about 8% of the
regional network power. It has been very help-
ful in developing the fast reactor technology.
Thanks to BN-600 Russia is still a leader in the
field. For this achievement Beloyarskaya NPP
has been rewarded with the Order of the Red
Banner of Labor.

Unit No 3 was incorporated in the power
network in April 1980. Now it is the only unit
that has been operating the world’s only fast
reactor of industrial capacity for such a long
time.

Due to the reactor’s specialness, no long
life operating data was available; therefore, the
expected useful life was determined with bottom
values. After a physicometallurgical inspection
of noninterchangiable components and replace-
ment of other equipment in 2010, the Federal
Service for Environmental, Technological and
Nuclear Supervision granted a license to prolong
the unit’s useful life until 2020, with the possibil-
ity of further prolongation. During the five years of
preparation of the unit for the life-time prolonga-
tion, large-scale modernization of the equipment
was made. The modernization involved turbine
generators, information computation systems,
the reactor core, the reflueling system, the ra-
diation monitoring system, the uninterruptible
power supply system. Supplementary systems
were assembled to boost the safety of the unit.
For example, the reactor can be cooled now by
free circulation through the air cooler; the unit
was equipped with an alternate control center
that backs up the reactor’s shutdown and safe
state system. Now the unit is revamped, and
fully meets the modern requirements to power-
generating units.

With its design-engineering features, BN-
600 reactor is one of the safest and ecologically
cleanest reactors. It is capable of autoprotec-
tion, which means that in case of a breakdown
it terminates the nuclear reaction independently,
due to natural laws, even if it does not receive a
command from a man or the automated control
system. In the reactor vessel the pressure is not
high, it is slightly above the atmospheric pres-
sure. The vessel integrates two casings, one of
which is enclosed into the other. The reactor is of
integrated model: the primary circuit equipment
that is exposed to radiation is located within the
vessel. Due to high heat capacity of the coolant
(liquid sodium), the reactor will not be overheated
for several days even if the cooling system is
destroyed.

Transition Period

Beloyarskaya NPP is in the strategic area of
the nuclear sector development. The strategy
implies the refinement of the closed fuel cycle
components and transfer to a new technology
platform. It will allow to use the uranium isotope
that is not used now and, thus, to expand the
fuel source of the nuclear sector tenfold. Moreo-
ver, it will make it possible to recycle the spent
fuel of other NPPs and to reduce the amount of
the radioactive waste using reheat of long-lived
isotopes.

Power-generating unit No 4 with BN-800 re-
actor will help complete the refinement of the
closed fuel cycle components and use mixed
uranium-plutonium fuel. The construction of
the unit is being completed now. First criticality
of the reactor (gradual fueling and triggering of
controlled nuclear reaction) is effected now while
the reactor start-up, i.e. power generation, is
scheduled for 2014.

The decision to build units No 4 (BN-800)
and No 5 (BN-1600) of Beloyarskaya NPP was
taken by the Council of Ministers in 1983. But
the collapse of the Soviet Union and economic
convulsions of the 1990s brought the construc-
tion to stop. The work resumed only in the 2000s.

BN-800 reactor is an evolution of the design-
engineering achievements of its predecessors:
BN-600 (Beloyarskaya NPP), BN-350 reactor
(Mangyshlak Atomic Energy Complex), research
and experimental fast reactors. In line with mod-
ern trends, it integrates supplementary safety
protection systems that operate in accordance
with the natural laws. They include a decay-
heat removal by free circulation through heat-
exchanges, a secondary emergency protection
system that uses rods floating in the sodium flow.
«Catcher» assembly is installed in the reactor
vessel for holding fuel melt, when necessary.

In the course of BN-800 construction pro-
duction communication between research, de-
sign, development, construction institutions and
equipment producers was restored and experi-
ence in building large facilities in new economic
conditions was gained.

The unit construction gave birth to many in-
novations. Thus, alongside with the construction
of the main building, the reactor was being as-

sembled from unitized units. For this purpose,
a reactor assembly pavilion with the «normally
occupied area» microclimatic conditions was
built. To mate the fittings, an advanced method
of «cold pressing» was used. It helped accelerate
the construction without any welding.

The Fifth Unit on the Way

Plans have been made to expand Beloyar-
skaya NPP by building unit No 5 with BN-1200
reactor designed for commercial operation. It will
integrate the operational, design and technical
achievements of the predecessors and solve an
important task — to achieve economic perfor-
mance that would ensure greater competitive-
ness as compared with the VVER thermal reactor
of similar capacity.

The industrial site infrastructure has been
initially designed for the joint operation of units
4 and 5, that is why the construction will take
less time and funding. Moreover, the advanced
design will minimize the materials consumption.
The production cost will be reduced due to the
transition from BN-600 and BN-800 reactors
specialness to a standard design.

BN-1200 reactor embodies the maximum
achievable safety principles. That is why any
consequences of hypothetic serious accidents
will be contained within the industrial site and
the environment will not be affected. Thus, due
to its 50 years experience in fast sodium reac-
tors Russia has received fast results in the field.

Age of Maturity

In April 2014 Beloyarskaya NPP celebrates
its semicentenary having a lot of achievements:
many years of BN-600 reactor successful op-
eration, BN-800 reactor start-up and plans to
install BN-1200 prototype. Worthful past, secure
present and bright future — this formula that
determines the success of our hero of the day
is fully applicable to Beloyarskaya NPP.

The main asset of the nuclear plant is its
team of highly qualified specialists who boast
the unique experience, culture of production and
ability to solve any complicated tasks.

Roman TOPORKOV
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Ten.: (495) 376-83-33
®dakc: (495) 376-83-33
E-mail: vniiaes@vniiaes.ru
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B uioHe 1979 roaa, B anoxy 6ypHoOro cTpo-
UTeNbCTBA HOBbIX aTOMHbIX 3JIEKTPOCTaHLUMA,
Ansa o6ecne4yeHns Hay4yHO-TEXHUYECKoM noa-
AEPXKU UX HAAEXKHOM U 6e30nacHON IKcny-
aTtauuu 6bin cosaaH BcecotosHbiii (¢ 1992
roga — BcepoccuicKkui) Hay4yHo-uccnepoBa-
TeNbCKUIA UHCTUTYT No aKkcnnyaTauum A3C. Ce-
roaHs, cnycta 35 nert co AHA ocHoBaHuA, OAO
«BHUUAIC» — 31O CNOXKMUBLUASICA, U3BECTHAA B
oTpacnu U MUpe opraHusalus co CBOUMHU Tpa-
AULMAMU U ucTopuein. UHCTUTYT ocyllecTBasieT
Hepa3pbIBHYIO CBAA3b C aTOMHbIMM CTaHLIMAIMK
— KaK no BceM HamnpaBieHUAM Hay4YHO-TeX-
HUYECKOW NOoAAEPKKHU, onpeAeeHHbIM Npu
ero o6pa3oBaH1U, TaK U NO COBPEMEHHbIM
aKTya/IbHbIM HanpaBJ/IeHUSAM.

B HacTtoswee Bpems OAO «BHUUAIC» gaB-
naeTca Beaylwen opraHusauuen oTpaciu no
Hay4YHO-TexHM4yecKomn noaaepxke ASC Ha Bcex

CTaauaX XXU3HEHHOMO LUMKNA, a TaKXKe rMaBHbIM
KOHCTPYKTOPOM LUMPPOBbLIX aBTOMATU3MPOBAHHbIX
CUCTEM yNpaBAeHWs TEXHONOrMYECKUMHU NpoLiec-
camu (ACY TIM) aTOMHbIX CTaHLMW.

OCHOBHbI€ HanpaBfieHUs AeATENbHOCTH:

e Hay4HO-TEXHMYeCKas noanepkKa 6e3onac-
HoM aKcnnyaTtaumm A9C;

® Hay4HOEe PyKOBOACTBO MyCKOM cepuiHbIX AC;

e aHanu3 onblTa 3KCMNyaTaumm 060pyLoBa-
HUsS 1 cuctem ASC;

e MaTemMaTM4yecKoe MOAeNnpoBaHWe Hen-
TPOHHO-PUINYECKUX U TEMNOrNAPaBINYECKUX
NPOLECCOB B PEAKTOPHbLIX YCTAHOBKAX U 3HEp-
ro6/I0KOB B LI€/I0OM;

e pazpaboTKa HOPMaTUBHOW, IKCMyaTaLm-
OHHOM, METOANYECKOM M APYron OKYMEHTaLUK
N5 pa3HbIX 3TanoB XW3HEHHOro LumKia A3C;

e paspaboTKka NpeanoxeHun no nosbllle-
HUI0 3P DEKTUBHOCTU UCMONb30BaAHMS A€PHOM0
TonnmBa Ha A3C;

e OLlEHKa OCTaTO4HOro pecypca ob6opynoBa-
HUA 1 cucteM gencteytowmnx A3C;

e Hay4yHO-TEXHMYECKOE COMPOBOXKAEHME pa-
60T No ob6ecneyeHnto pagnaLmoHHon 6e3onac-
HOCTM, 3KONOMMYECKOro MEHEIKMEHTA, OXPaHbl
Tpyaa Ha A3C;

e Hay4HO-TEXHUYECKOE COMPOBOXKAEHMWE
paboT no obecrneyeHnto obpaleHns ¢ paguo-
aKTMBHbIMMW OTX0aMU 1 0TpaboTaBLWIMM S4EPHBbIM
TonaMBomMm, no BbiBogy ASC 13 akcnnyataumu;

e HAy4YHO-TEXHUYECKOE COMPOBOX/IEHMWE
paboT no o6ecrnevyeHnto oNTUMasnbHbIX BOAHO-
XMUMUYECKUX peXMMOoB Ha ASC;

e pa3paboTKa TEXHUYECKUX CPeICTB 00yYe-
HUS (KOMMNbIOTEPHbIX CUCTEM, y4EBHO-METOaAMYE-
CKoro obecneyeHns Noarotosku nepcoHana A3C);

e pa3paboTtKa ACY TI1 419 HOBbIX NPOEKTOB
3HEeprob6/0KOB, a TakkKe MoaepHunaaumsa ACY T
Ha genctaytowmx ASC;

e OCYLLEeCTBNIEHME NOAAEPKKM NPOLLEecCoB
NPOEKTUPOBAHUS, CTPOUTENBCTBA M 3KCMTyaTaLmm
AJC, B TOM 4ncne metogamu 3D-mMoaenvMpoBaHums.

OcHOBHOM 3aKa34uK paboT 1 ycnyr BHUU-
A3C — OAO «KoHuepH PocaHeproatom» n Bce
gencteyowme A3C.

Cneunanunctel BHUMAISC aHanu3upyioT Ha-
pyweHus B paboTe CTaHUMM C BeLeHMem 6a3
[JaHHbIX MO OTKasaMm, padpabaTbiBaloT perna-
MEHTbI, CTaHAAPTbl, IKCMEPTHbIE 3aK/IOYEHUS,
TeXHMYeCcKne 060CHOBaHUSA, peKOMeHAaunn no
peLleHnI0 TEXHONOMMYECKUX NPOBAeM U T. A.

IMOMUMO TpagMLIMOHHBIX HanpaBieHWI, B No-
cnefHue rogbl 60/bLLIOE BHUMaHKWE yaensercs pas-
BWTUIO TEXHONIOTMU TPEXMEPHBIX TENOrMapaBmye-
CKMX pacyeToB, NONHOMaCLUTabHOMY MOZENMPOBa-
HUWIO TEXHOMOMMYECKHMX M ynpasnsioLmx cuctem ASC,
BEPOSATHOCTHLIM METOAAM aHann3a 6e30MacHOCTH
W HaIeXHOCTH, TEXHONTOrMK 3D-NPOEKTUPOBAHUS U
3D-mMoaennpoBaHmns TEXHONOMMYECKMUX OnepaLmni,
KaK B npoLiecce CTpouTenbcTBa U MoHTaxa A3C,
TaK 1 B MpoLecce aKcnnyaTaumm U peEMOHTa.

maBHoe 6oratctBo BHUMASC — ero co-
TPYAHUKKW. BO MHOIMX nogpasgeneHusx no ceu
[leHb COXPaHUIICA «KOCTSK» — Te, KTo paboTaloT
B UHCTUTYTE JECATUNETUAMU, NEPEKMUIN BMECTE
C HUM W TAroTbl, U B31€Tbl. O6pa3oBannchb au-
HacTUW, AeTW NPOJOIKAIOT AENO CBOMX OTLOB.
XapaKTepHo, Y4TO B NOC/NEeAHWE roAbl NosiBUNach
3aMeTHasa TeHAEHLMUS OMOJIOXKEHUS UHCTUTYTa.
CeroHsl cpeaHU BO3pPacT HayyYHbIX PabOTHU-
KOB cocTtaBnseT 41 rof, a KoJIn4ecTBO MOJIO-
AbIX (4o 35 neT) coTpyAHMKOB NPUBAU3UNOCH K
4yeTbipeM COTHAM. C nx ypoBHeM 06pa30BaHus,
MONOAbIM 3HTY3Ma3MOM, LileNeycTpeMIEHHOCTbIO
HECOMHEHHO TO, YTO MHCTUTYT yXKe Hawen cebs B
COBPEMEHHbIX YCNOBUAX PbIHOYHON 3KOHOMMKM
M OCTaeTcs LEHTPOM HayYHO-TEXHUYECKOMN Noj-
OEPXKM aKcnnyaTaumm poccunckux AC.

VNIIAES Celebrates its 35th Anniversary

ALL-RUSSIAN RESEARCH
INSTITUTE OF NUCLEAR POWER
PLANTS OPERATION

(VNIAES JSC)

25, Ferganskaya st., Moscow,
109507, Russia

Phone: (495) 376-83-33

Fax: (495) 376-83-33

E-mail: vniiaes@vniiaes.ru
www.vhiiaes.ru

All-Union (since 1992 - All-Russian) Research
Institute of Nuclear Power Plants Operation was
organized in June 1979, in the epoch of intensive
NPP construction, to ensure plants reliable and
safe operation. Thirty-five years after its foun-
dation, VNIIAES, an organization that is well-
known in the industry and globally, boasts its
long-running traditions and history. The Institute
cooperates with nuclear power plants actively,
and offers them its scientific and technical sup-
port in the fields specified when it was founded
as well as in modern fields of great importance.

VNIIAES JSC is the leader in NPP scientific and
technical support at all life cycle stages and a de-
signer of NPP I&C systems.
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The main activities:

e Scientific and technical support of NPP safe
operation.

e Scientific supervision for NPP start-up.

e Analysis of operating experience of NPP sys-
tems and equipment.

e Mathematic simulation of neutronic and
thermo hydraulic processes in reactors and power-
generating units.

e Development of normative, operation, methodo-
logical and other documents for all NPP life-cycle stages.

e Development of proposals for growing ef-
ficiency of nuclear fuel utilization.

e Residual life assessment of NPP equipment
and systems.

e Scientific and technical support of radiation
safety, ecological management and labor protection.

e Scientific and technical support of radioactive
waste and spent fuel management, NPP decom-
missioning.

e Scientific and technical support of optimal
water chemistry at NPPs.

e Development of training technical aids (com-
puter systems, NPP personnel training materials).

e Development of I&C systems for new power-
generating units and modernization of I&C systems
at NPPs under operation.

e Support of NPP design, construction and
operation with the use of 3D simulation.

The main customers of VNIIAES services and
activities are Rosenergoatom Concern and all nu-
clear power plants under operation.

VNIIAES specialists analyze NPP failures,
maintain failure databases, develop regulations,
standards, expert opinions, engineered estimates,
recommendations for technical problems solv-
ing, etc.

Aside from its traditional areas of expertise the
Institute has recently been engaged in develop-
ment of 3D thermo hydraulic design, comprehen-
sive modeling of NPP process and control systems,
development of probabilistic methods of safety and
reliability analysis, 3D design and 3D simulation of
NPP process procedures, both during construction
and installation, operation and maintenance.

VNIIAES specialists are its main asset. Many
divisions still employ people who have worked there
for dozens of years, who have shared hardships and
success with the Institute. Dynasties have grown
over the years; younger generations keep up the ball.
“Rejuvenation” of the staff structure is a new feature
in the Institute’s recent history. Today, the average
age of the personnel is 41 years; the number of
young specialists (under 35) is almost 400. With
their education, enthusiasm and commitment, the
Institute has found itself in the modern economic
market, and functions as Russia’s NPP scientific
and technical support center.
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CynepKoMnbloTePHbIE TEXHONOTMKU UMUTALLMOHHOTO
MOJENNPOBaAHUA — K/1l04EBOM KOMMOHEHT COBPEMEHHOM
TEXHONIOTMU Pa3paboTKM HayKoOeMKUX 0Opa3L,0B NPOAYKL MM

oryn «Pofl-BHUNI®>»

607188, Huxxeropopackan o6nacrb,
r. Capos, np. Mupa, 37

Tenedon: 8-(83130)-44468

®dakxc: 8-(83130)-41394

E-mail: adv@vniief.ru
www.vniief.ru

Poccumcknin deaepanbHbli S4EPHbBIA LLEHTP
— BcepoccuicKuin Hay4Ho-MccnegoBaTenbCKum
WMHCTUTYT 9KCNepuMeHTanbHon GU3NKK (oanee
P®AL-BHNNI3D) — oanH M3 pOCCUICKUX NMAEPOB
B 06n1acTv pa3paboTKu CynepKOMMbIOTEPHbIX TEX-
HOMOTMI UMUTALIMOHHOTO MOAENNPOBAHUSA — KO-
4eBOro KOMMOHEHTa COBPEMEHHON TEXHOMOMMK
pa3paboTKn HayKOEMKUX 06pasL,0B NPOAYKL MM,

MmeBwnitca B POAL-BHUNID 25-neTHuin
OMbIT MPUMEHEHUS CYNEPKOMIMbIOTEPHbBIX TEXHO-
NIOTW NS pelleHns 3agay a4epHO-0pYKEeNHOro
KOMMJieKca B nocneaHue roabl 6bi1 NPUMEHEH
ONa cOo3[aHUsa O0TeYeCTBEHHbIX KOMMOHEHTOB
CYyNnepKoMMblOTEPHbIX TexHonorun (aanee CKT),
OPMEHTUPOBAHHbIX HA MPUMEHEHUE B LUIMPOKOM
CMEKTPE rpakaaHCKMUX oTpacien NpoMbILIEHHO-
cTu. MNpun 3TOM 6bIN peanM3oBaH KOMMIEKCHbIN
noaxof: cosgasasncsa psg KomnoHeHT CKT — ot
K/0YEBbIX MPOrpaMMHO-anmnapaTHbIX 3/IEMEHTOB
cynep3BM ao oTeYecTBEHHbIX MaKETOB MPOrpaMm
TPEXMEPHOro UMUTALIMOHHOIO MOAENTMPOBAHUS
(CM. pUCYHOK 1).

CerogHs CKT — BaKHbI MHCTPYMEHT pac-
YETHO-TEOPETUHECKON NOAAEPIKKN KOHCTPYKTO-
poB. [ns pa3sutusa CKT 1 BbINONHEHUS 3aKa30B
pa3nun4yHbix Kb 1 NpoeKTHbIX opraHM3auunii no
pacyeTHoMy MoaenupoBaHnuio B POAL-BHUNID
Ha 6a3e MHCTUTYTa TEOPETUYECKOW U MaTeMaTUye-
cKkon du3unkm (nanee UTM®) cozaaH KONNEKTHB,
06bEeANHUBILLNNA:

® CMNeLnannucToB UHXEHEPHO-TEXHUYECKHMX
crneunanbHOCTEN AN1F CO3AaHMs U aKCMyaTaumm
cynep3BM,;

® CUCTEMHbIX M NPUKNaAHbIX NPOrpaMMHUCTOB;

e chneuuanncToB B 0611aCTU TEOPETUHECKOM
OU3UKN U NPUKIAAHOM MaTeMaTUKK ANg pas-
paboTKU NepenoBbix GU3UKO-MaTEMATUYECKUX
METOAMK.

Co34aHHbIW KONNEKTUB NpodeccuoHaneH.
370 He cnyvyanHo, nockonbky N TM® o6beanHs-
eT 60onee 1000 BbICOKOKBaNNGOUUMPOBAHHbIX
cneumanncToB, B TOM YKche 3aech pabotaet 44
[OKTOpa Hayk, 132 KaHguaaTta Hayk. Cpeaum co-
TPyAHUKOB 8 naypeaTtoB JIEHWMHCKON NMpemMuy,
44 naypeaTa [ocyaapcTBeHHOM npemuu, 24 na-
ypeata npemuun lNpasutensctea PP, 6 yyeHbix
MMEIOT 3BaHMeE «3acNyKeHHbI AeSTENb HayKu»
P®. CpeaHuit BospacT coTpyaHnkos NTM® co-
crtaBnseT 44 roaa, NOCKONbKY U3 06LLero Yncna
37% — 31O MONIoAble crieunanncTbl B BO3pacTe
no 35 net.

K HacTosleMy BpEMEHN YKa3aHHbIM Bbllle
KOJIJIEKTMBOM HaKOMJIEeH onbIT BHeapeHns CKT B
TEXHONOMMYECKUM LMK KIOYEBBIX NPeanpUaTui
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Puc. 1. Hekotopblie komnoHeHTbl CKT / Fig. 1. Some SCT components

psfia BbICOKOTEXHOMOMMYHBIX OTpacnen. B Tom uncne
aBuacTpoeHus (OAO «OKB Cyxoro» HIMO «CaTypH»),
aBToMo6unecTpoerus (OAO «KamA3»), aTOMHOM
(OAO «OKB mMaponpecc», OAO «'M1 «BHUMUIT»,
OAO «OKBM AdpukarToB», Pryn «HATU um. Al.
Anekcangposar, PrYMN «HL PO-D3IN») n pakeTHo-
Kocmuyeckmnx otpacnen (PKIM «HAUL, PKM», Oryn
«"HMNPKL, «LICKB-Mporpecc», OAO «KBXA»).

Onupasicb Ha AaHHbIM onbIT, POAL-BHUNID
npeacTaBnseT Ha PbIHKE cneayloLue nporpamm-
HO-annapaTtHble PelleHUss U KOHCANTUHIOBble
ycnyrv no CKT:

e MocTaBKa KOMMNaKTHbIX cynep3BM Tepad-
JIOMCHOrO Kiacca ¢ Npou3BOANUTENbHOCTbIO OT
1 po 5 Tenonc;

e MPOEKTUPOBaHWe u co3gaHune cynepdBM
cpeaHen MOLWHOCTM NO 3aKa3am opraHu3aLmi;

e MpeaocTaBieHNne BblYUCIUTENbHbIX Pecyp-
COB ANs pelweHns 3aay rpaxkaaHCKux oTpacien
no KaHanam yaaneHHoro goctyna, B TOM yucie
1 B 3aLUMLLEHHOM PEXUME;

e ajanTtaums v pasBUTME NPOrpPamMMHOro
o6ecneyvyeHns AN UMUTALMOHHOIO CynepKoM-
NbIOTEPHOr0 MOJENIMPOBAHUS;

(@ (6)

e MpOBeAeHNE PacHETHOrO MOAENNPOBaHUS
Ha cynepdBM pexumoB GYHKLMOHUPOBAHUS
CNOXHbIX TEXHUHECKMUX OOBEKTOB U CUCTEM;

e CO3[aHue BUPTyanbHbIX CyNepKoMMbloTep-
HbIX MOAENEN CNOXHbIX TEXHUYECKUX CUCTEM U
NPOBEAEHUs UX pacyeToB Mo pa3paboTaHHbIM
nporpaMMHbIM KOMMNEeKcaMm.

OnbIT BHeapeHus CKT yxe no3BoAWN JOCTUYb
BaXHbIX pe3yNbTaToB N0 ONTUMMU3ALIUN KOHCTPYK-
TOPCKMX pPeLEeHNI B UHTepecax NoBbllleHna TTX
1 pecypca 060opyaoBaHua (MpuMep pecypca 060-
pyaoBaHus OAO «OKBEM AdpnKaHTOB»), a Takke
COKpaLleHns NonHoOMacwTabHbIX MCCefoBaHUI
3a CYET WX 3aMeHbl BUPTyalbHbIM aHaNorom,
HaMHOro MeHee 3aTpaTHbIM MO BPEMEHU U pe-
cypcaM U B TO e BpeMs ropa3ao 6onee nHbop-
MaTUBHbIM (MPUMEP KECTKOM NOCaAKW nanHepa
SSJ-100 6e3 wacch).

Komnakthbie cynep3BM u cynep3BM
cpepHen mowHocTH. UX ocHaweHnune

B POAL-BHUNID co3gaHa NMHENKa KOM-
naKkTHbIX cynepdBM TepadnoncHoro Knacca c
npou3BoAMTENbHOCTLIO OT 1 go 5 Tdnonc (cm.

(8) (r)

Puc. 2. Pap AlNK paspa6otku POSIL-BHUNID, ocHOBY KoTopbix cocTaBnsioT KC-9BM pa3nuyHoi nponsso-
AutenbHocTy: (a) AMK-1M (1 T®nonc); (6) AMK-2M (1 T®nonc); (B) AMK-3 (3 T®nonc); (r) AMK-5 (5 TPnonc)
Fig. 2. A number of HSC developed by RFNC-VNIIEF, based on compact supercomputers of various
performance characteristics: (a) APK-1M (1 Teraflop); (b) APK-2M (1 Teraflop); (c) APK-3 (3 Teraflops);

(d) APK-5 (5 Teraflops)




pucyHoK 2). KC-3BM peanun3yioTcs B CoCcTaBe
annapaTHO-NporpamMmMHbIX koMmnneKkcos (AlK).

Mo cBounm xapaktepuctnkam KC-3BM saBnset-
Csl YHUKaNbHOM pa3paboTKON, KoTopas aeleBne
MWUPOBbIX @aHaNoroB. TeXHUYECKME XapaKTEPUCTUKM
KC-3BM (cm. Tabn. 1) Nno3BONSIOT UCNOb30BaTh €€
HenocpeacTBEHHO B paboyemM NoMeLLEHNN MOSb-
3oBatens. Ans ¢pyHKkunoHmposaHma KC-39BM He
HY>KHbI JOPOrOCTOSILLME UHIKEHEPHbIE CUCTEMbI
M cneumnanbHo oby4yeHHbIM nepcoHan. KC-3BM
paboTaloT OT OPUCHOM PO3ETKU U HE LIYMST.

PPALU-BHUNID npepocTaBnsier adpdek-
TUBHYIO TEXHWYECKYIO MOAAEPHKKY, YCNyrn no
o6CcnyKnBaHuio M 06yyeHunto pabote ¢ KC-9BM.
CyLiecTByeT BOSMOXHOCTb cepTUdMKaLMK noa
rocTavHy.

B HacTofllee Bpems HanaXeHo cepuinHoe
NPOU3BOACTBO U yKe noctasneHo 90 KC-9BM. B
COBOKYMHOCTHU NPOM3BOAMTENBHOCTb 3THX MOCTaB-
NeHHbIX Ha npeanpuaTua KC-O9BM coctaBnsieT
35% oT 06Len Npon3BoaUTENBHOCTY cynepdBM,
MCMNOMb3yeMblX CErofiHs B NPOMbILLIEHHOCTH PO,

KC-3BM noctaBnstoTCS OCHALLEHHbIMUY pas-
pa6oTaHHbIM B POAL-BHNUNID 6a30BbIM OTEYE-
CTBEHHbIM CUCTEMHbIM NPUKIAAHBLIM MPOrpPaMMm-
HbiM o6ecneyeHnem (BCIMMO) ans maccoBoro
npuMeHeHus Ha cynepdBM pasnunyHoro knacca
(MowHble cynepdBM, cynepdBM cpeaHero Knac-
ca, KC-9BM, HeoaHOpPOAHblE MHOFOMALLUHHbIE
KOMMJIEKChI), @ TaKXe npefycTaHOBEHHbIMM
OTEeYeCTBEHHbIMU NaKkeTaMu Nporpamm MMuTa-
LLMOHHOr0 MOAENMPOBaHUS.

BoamoxHO o6beanHeHne HecKonbkux KC-
3BM B eauHy0 BbIHUCUTENbHYIO CUCTEMY ANs
NnoaTanHoOro HapawmuBaHWUA BblYUCIUTENbHbIX
pecypcoB NpeanpusaTUs.

[MOGKOCTb KOHOUIYPaLIMK NO3BONSET KaXao-
My 3aKa34uKy MHAMBMAYanbHO nogobpaTb on-
TUManbHYIO BbIYUCIUTENBHYIO CUCTEMY, UCXOAS
13 pelwaemMoro Ha NpeanpuaTMK Knacca 3ajad.
OpueHTMpoBoYHas ctonmocTb KC-3BM n3 knacca
0oAHoTepPadoNCHOM NPOM3BOAUTENIBHOCTH B 3a-
BMCUMOCTH OT KOMM/EKTaLMK cocTaBnsaeT ot 1,4
0o 1,7 MnH pyénew.

OTaenbHO cneayeT OCTaHOBUTLCS Ha BO3MOXK-
HocTax AMNK-5.

AMNK-5 — 3TO0 NONHODYHKLMOHANbHbIN NPO-
rpaMMHO-annapaTHbli KOMMIEKC ANS BbICOKO-
Npou3BOANUTENbHbIX BbluMcieHni. OH UMeeT Kna-
ctepHyto MIMD-apxuTeKTypy ¢ pacnpeaeneHHoOn
namsaTbio, BbICOKOMPOU3BOAUTESNbHYIO CUCTEMY
MexnpoueccopHbix o6meHoB (CMI0), paspa-
60TaHHyto B POAL-BHUNID. MNogyepKkHeM, 4To
CMIMO — 3T0 KNtoYEBOW KOMMOHEHT COBPEMEHHbIX
MOLWHbIX cynepdBM. CosgaHHas Bo BHUNID
oTevyecTBeHHas CMIMO nmeeT Nnpon3BoaUTENb-
HocTb 80 6uT/c (aynnekKc). Mo cBOMM xapaKTepu-
CTMKaM OHa He uMeeT aHanoros B PP 1 cpaBHUMa
C NIy4WMMM 3apybeXKHbIMU aHanoraMmu. MoxxHo
YBEPEHHO CKasaTb, 4To cneuunanuctamm BHUNID
pelweHa npo6aeMa MMNOPTOHE3aBUCMMOCTH MO
0[IHOMY U3 KJIt04YEBbIX KOMMOHEHT cynep3BM.

Ha 6a3e o6beavHeHus rpynnbl AMNK-5 cospa-
HO HECKOJbKO BbIYUCIUTENbHbIX LIEHTPOB cpea-
HeW MOLLHOCTU. B KayecTBe npumepa MOXKHO
npuBectn BL, OAO «'M BHUMWNIT» nponsso-
auTenbHocTbio 46.1 Tepadnonc, co3aaHHbIv B
2012 roay v 3ahdEKTUBHO UCMOSbIYIOWNICS AN1A
ONTMMU3aLIMK MPOEKTHbIX peweHn JTAIC-2.

BarkHO 0TMeTUTb, 4To POSALI-BHUNID ceroa-
HS1 YXKE MMEET CYLLLECTBEHHbIV OMbIT B MPOEKTUPO-
BaHWW 1 co3aaHunm cynepdBM cpeaHei MOLWHOCTH
Nno 3aKa3aM opraHu3sauui. Tak, cneunanmctamm
POAL-BHUNID cnpoeKTMpoBaHbl M caaHbl B
aKcnnyaTaumto cynep3BM cpefHero kKnacca ans:

o OIYM «HLU PP-D3N», nponssoanTeNnbHO-
cTbio 22 Tonongc;

e BHUWA um. H.J1. lyxoBa, npon3BoauTesb-
HocTblo 100 Tdnonc;
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Ta6nuua 1. BasoBble xapaktepuctukn KC-9BM n3 Knacca ogHoTepadIoncHOU NPOU3BOANTEIbHOCTH

TeopeTnyeckasi MMKoBas NPOU3BOAUTENBHOCTL (3aBUCUT OT paboyer YacToThbl

YCTaHOBJEHHbIX NPOLECCOPOB)

KonnyecTBo BbIYMCAUTENBHBIX S4EP apXUTEKTYPbl X86
O6bEM OMepaTUBHOM NaMSATH (3aBUCUT OT KOHPUIypaLmMm) — MaKCUManbHbIV
EMKOCTb AMCKOBOW NaMATH (3aBUCUT OT KOHPUIypaLumn) — MakcumasbHas

OnepaLyoHHas cuctema
AKYCTUYECKMI YPOBEHb LymMa
la6aputbl (B x LU x T)

Bec

KonnyecTBo MaTtepuHCKMX NAaT M NPOLLeCCOPOB Ha niate

CucteMa oxna/ieHns nNpoL,eccopoB

Cuctema MeXnpoLEeCcCopHbIX 06MEHOB

CeTb ynpaBieHNs U MOHUTOPUHTa
[MoaKnoYeHne K oKanbHOM CEeTU NpeanpuaTms
Cuctema WwymonogaBneHus

AneKkTponutaHue

MoTpe6nsaemasn MOLLHOCTb (B 3aBUCUMOCTM OT KOMMAEKTaLMK)

o OKI «HUL, PKI», npoM3BoAMTENBHOCTBIO
15 Tononc;

e OAO «'VI BHUMUIT», npon3BOAUTENBHO-
cTbto 100 Tdnongc;

e TPUHUTHU, nponsBoanTenbHOCTbIO 9
Tdnonc.

YyuTbiBas BblleckasaHHoe, POSALI-BHUNID
rOTOB OTKIMKHYTbCS Ha NPEANOXKEHUS 3anuHTepe-
COBaHHbIX NPeANPUATHIA MO MPOEKTUPOBAHUIO U
co3aaHuio ans HUX cynepdBM nto6oi npor3Bo-
[MTENbHOCTH.

YaaneHHble pecypcbl

BblYMCANUTENbHBIV LLEHTP KOMIEKTUBHOMO NOSb-
30BaHus POAL-BHUN3D (BUKMN POAL-BHUNID)
Ha NpoTseHuMn nocnepHux 10 net aAsnsaetcs
KpyrnHenwnm B POCCUMN 1 COAEPHKUT B cebe pag
cynep3dBM pasnnMyHoN NPOU3BOAMTENBHOCTH, B
TOM YMCNE U BbICOKONPOW3BOANTENbHbIN BblYKC-
NUTENbHbIA KOMMIEKC MUPOBOr0 YPOBHS, 3aHUMa-
oK Nnepeoe MecTo B EBpone (CM. pUCYHOK 3).

Mpn 3TOM 4acTb BbIYUCAUTENbHBIX pecyp-
cOB JaHHoM cynep3dBM (320 Tdnonc) BbiaeneHa
0N peweHua 3ajad rpaxkgaHCKux oTpacnew
M JOCTYMHa WMPOKOMY Kpyry npeanpusaTui no
KaHanam yaaneHHoro 3awuueHHoro gocryna.
[aHHble BblYMCIUTENBHbBIE PECYPChI YXKe ob6e-
crneYyeHHbl YCTaHOBEHHbIMU OTEYECTBEHHbIMU
naketamu nporpamMm MMUTaLMOHHOIO Moje-
IMPOBaHus.

BoamoxkHoctamu BUKIM POALI-BHUNIP mo-
YKeT BOCNONb30BaTbCA N060€ 3auHTEPECOBAHHOE
npeanpusaTue.

CTouMocCTb apeHabl NPOLLECCOPHOro BpEMe-
HW 3a 94p0 B Yac HeBbICOKa. [103TOMY OKO/O
50 npeanpuATUM M OpraHnM3aLnit BbICOKOTEX-
HOJIOTMYHBIX OTPac/ieln NPOMbILIEHHOCTH YKe
nonbaytotes yenyramv BUKM POAL-BHUNID ana

Puc. 3. BbICOKONPOU3BOAUTENbHbIN Bbl-
YUCUTEJIbHBIA KOMNIEKC MUPOBOIrO YPOBHS
pa3pa6otku POAL-BHUNID / Fig. 3. World-
class high-performance computation complex
developed by RFNC-VNIIEF
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npoBeAeHUs HayKOEMKUX PacHeToB B yAaeHHOM
3allMLIEHHOM PEeXUME B MHTEpecax NpoeKTUpo-
BaHWsA 1 pa3paboTKU CBOEW MPOAYKLMK.

Yenyru Ana MMUTaLMOHHOIO
MoAeNupoBaHUus

B POAL-BHUNI®D cosaaHbl nakeTbl nporpaMm
MMUWTaLIMOHHOTO MOAENIMPOBAHUS, HanpaBneHHbIe
Ha pelleHne 3aaay UHKEHEPHOro aHanM3a u AB-
naowmecs 100% co6CTBEHHON 0TE4YECTBEHHOMN
pa3paboTKOMN, KOHCONMMAMPYIOLLEN 3HAHUS U OMbIT
BeAyLLMX Hay4YHbIX WKon Poccuu.

YpoBeHb pacnapannenMBaHua — go 100
TbiCAY SA4ep — NO3BOJIAET NOMyYaTb YCKOPEHUe
pacyeToB B [ECHATKM TbICAY pa3 U NPEeBOCXOANT
pAg Ny4LWWX MUPOBbIX @HAaN0roB. Y1Cno CeTOYHbIX
3neMeHToB — 40 1 mnpg (MpPeBOCXOANT pag nyy-
LUMX MUPOBBLIX aHanoroB). B naketax nporpamm
peanusoBaHo 6onee 200 pu3nKo-MaTeMaTh-
YeCKUX MoAenen U MeTofoB, H4TO NMO3BONSET MO
dYHKLMOHANBbHOMY HanoNHEHWIO OXBaTbIBATb 0
70% OCHOBHbIX KnaccoB 3ajay NPOMbILIEHHO-
CTW, pellaeMbix MpPX NOMOLLM NPOrpPamMM UHKe-
HEepHOro aHanusa.

Co3faHHble MakeTbl NporpamMm npownau
npoueaypy rocyaapCTBEHHOW peructpauuu B
depnepanbHoW cnyx6e no MHTENNEKTyanbHOM
COBCTBEHHOCTH, MaTeHTaM M TOBapPHbIM 3HaKam
(PUMC), a Takke cepTMdULMPOBaHbBI MO CUCTEME
ceptudukaumm NOCT.

B nepunog 2010-2013 rogoB COBMECTHO C
PSAOM KNOYEBbIX NPEANPUATUIA BbICOKOTEXHO-
NIOTMYHbIX OTPacnen NPOMbILLIEHHOCTH (ATOMHOM
3HEPreTuKK, aBmaumnoHHowm, PKI u ap.) nposeaeH
KOMMeKc pa6oT no BepudmrKaLmum, Bannaauum
1 anpo6almn nakeToB nporpamMm. B xoge aTux
pa6oT BbiNosiHEHO 6onee 12.000 TeCcTOBLIX U
NPaKTUYECKMUX PacyeToB.

B HacTosiliee Bpemsi co3aaHHbIMKU NaKkeTa-
MW MporpamMm ocHaueHo 6onee 200 paboymx
MECT Ha 22 npeanpusaTuMax cTpaHbl. CerogHsa
CO3JaHHble OTEeYECTBEHHbIE NAKETblI NPOrpPaMm
[AOCTYMHbI BCEM 6€3 OrpaHM4yeHns POCCUMCKUM
npeanpuaTUam, BKIlOYas NpeanpuaTs aToMHOM
3HEPreTUKM.

MpenmyuiecTtBaMm MCNONb30BaHMA oTeve-
CTBEHHbIX MAKETOB NPOrpaMm ABASIOTCS:

® KOMMepyecKast JOCTYMHOCTb IMLEH3UN U
TEXHUYECKOMN NOAAEPIKKM (B 2-3 pa3a HMKe 3a-
py6eXKHbIX aHanoros);

e OTCYTCTBME OrpaHMYeHMI Ha UCMoNb30Ba-
HWe, rapaHTUs YUCTOTbl KOAOB OT BPEAOHOCHbIX
«3aKnagoK»;

e BO3MOXHOCTb ry60oKoM agantauuun noa
cneunduUKy 3agay M peannsaumun cneumanmsn-
POBaHHbIX GPUIMKO-MaTEMATUHECKUX MOAENEN;
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BbICOKWE TEXHOJ10T MK

e rapaHTtus obecnevyeHma TeXHUYECKOM Noj-
OEPXKKHM, a TaKKe MOAEepHU3aLnsa U COBEPLUEH-
CTBOBaHMWe NaKeToB NpPorpamMmm;

® [JOCTYMHOCTb MCXOAHbIX KOAOB AJ151 MPOXOXK-
NeHus cepTUdUKaLMK U aTTecTalnu.

Ha gaHHbIn MOMeHT B PPALL-BHUNID yrxe
3apeKomMeHA0Banu cebs 4N pelleHuns oTaenbHbIX
K/JaccoB 3aJady cneayolle oTe4eCTBEHHbIE NakKe-
Tbl NPOrpamMmm MMuTaLmMoHHoro 3D moaennpoBa-
HKs Ha cynepdBM ¢ MaccoBbIM Napanienn3mom:

e JIOIOC-CFD — ans mogenupoBaHus npo-
LLeccoB TenjioMacconepeHoca 1 aspo-, rmapo-,
rasofMHaMuKu;

e JIOFOC-IMpo4yHOCTb — 415 MOAENMPOBAHUSA
6GbICTPONPOTEKAIOLLMX MPOLIECCOB a3po-, rnapo-,
rasogMHaMMKK U MPOYHOCTH;

o [JAHKO+TEMAPL — ana moaenMpoBaHus
NMPOYHOCTU KOHCTPYKLIMI NPY CTaTUHECKUX U K-
HaMUWYECKMNX TEPMOCHUIIOBBIX Harpy3Kax ¢ y4eTom
60/bLUMX NAacTU4ECKNX aedopmMaLnii;

o HUIM®A — ana mopenvpoBaHus 3agad
MHOTrOKOMTMOHEHTHOW MHOrodasHoM GunbTpaLmy;

e TDMCC - ana mogennpoBaHUst HEUTPOHHO-
PU3NYECKMX NPOLLECCOB.

Hy»XHO OTMETUTDb, 4YTO PAA U3 NPEACTaBNEHHbIX
NMaKeToB NPOrpamMM B HAcTOSILLEE BPEMS FOTOBSAT-
CSl UK NpoxoaaT npoueaypy atrectaunm B HTL,
APB ona moaenvpoBaHua OTAENbHbIX K1accoB
3a4a4 aTOMHOM 3HepreTnku. MNakeT nporpamm
[AHKO yxxe atrectoBaH. na nporpammsl TDMCC
noarotoBfeHbl U nepegaHbl B HTL, APE Bepu-
(GUKaLMOHHbIE OTYEThI AN MoaenupoBaHus PY
CBBP-100 v agepHoi 6e3onacHocTtv BBIP. lo-
TOBWTCS K BbIMYCKY BEPUDUKALIMOHHBIN OTYeET
naketa nporpamm JIOFOC ana moaenupoBaHus
rmapoaMHaMuku PY ¢ BOASiHbIM TEMIOHOCHTENEM.

KomnbloTepHble MOAeNnH U KOMIJIEKCHbIe
nporpamMmMHbie peleHUs

B POAL-BHNNI® coBMeCTHO ¢ BeayLMMM
npeanpuaTUaSMu psaa oTpacnen HakomnaeH onbIT
CO3/aHus MUNOTHbIX BEPCUI BUPTYaNbHbIX cynep-
KOMMbIOTEPHbIX MOAENEN COXKHbIX TEXHUHECKUX
cuctem. B Tom yncne — 1 B aTOMHOM 3HepreTuke.
Hanpumep, B pamKax HanpaBneHus «BupTtyanb-
Hast ASC c BBOP» oTpaboTtaHbl npoekThbl JIASC-2,
A3C-2006, BB3P TOW. B HanpaBneHuun «Bup-
TyanbHas KopabenbHaa A3Y» oTpaboTaHbl AllJl
CaMblX COBPEMEHHbIX NMPOEKTOB.

BHeapeHve BupTyanbHbIX Modenen Ha-
npaBfeHO Ha Nepexoj K KayeCTBEHHO HOBOMY
YPOBHIO MOAENMPOBAHWSA U Ha CO3AaHNe TEXHO-
NIOrMA HOBOTO MOKONEHUS ANS NPOEKTUPOBAHUSA
BbICOKOTEXHOOMMYHbIX U3aenun. NpumeHeHne
BUPTYyanbHbIX MOAENEN NO3BONSET CyLLECTBEHHO
NOBbICUTb AEeTaNnU3auUmIio PpacCHeTHbIX MOAENEN U
YATW OT YNPOLLEHUS NOCTaHOBKMW, XapaKTepHOM
415 MHXKEHEPHbIX pacyeToB, YTo obecneynsaeT
COKpalleHne o6beMa HaTypHbIX UCMbITAHUN U
BO3MOHOCTb OTPaBOTKM TEXHUKO-KOHCTPYKTOP-
CKMX peLleHni B peXxMMe onepereHus.

3a nepuoa 2010-2013 r. MOXKHO NOKa3aTb
PS4 KNoYeBbIX pPe3ynbLTaToB NO UCMNONb30Ba-
HUIO MporpaMMHbIX NpoayKkToB PIYI «POALL-
BHUNI®» B pa3nuyHbix npoekTax. Tak:

— naket nporpamm JIOFOC onpeneneH B
KayecTBe OCHOBHOIO Koaa B NpoeKTe «[1popbiB»
(B paMKkax ®UIM «AaepHble aHeproTexHonorum
HOBOro MoKosneHusi») ans CFD moagenvpoBaHus
TEYEHUIN KNOKOMETa/NTMYECKOrO TEMNIOHOCUTE-
na (3KMT) B PY HOBOro NOKOMEHUS Ha BbICTPbIX
HeWTpoHax. BeinonHeH nepBbIv 3Tan agantauuu
1 BepuduKaLmmn Kofa. 3aKa3yMKom paboT sB-
naetcsa MBPAS PAH. Ina BbinosHeHWS paboT no
NPOEKTY NPUBAEYEHbI COTPYAHUKM TaKKUX npes-
npusatui kak Prymn «rHL Pd-d3N», OAO «OKBEM
AdpvkaHToB» 1 ap. B 2015 1. kog JTOFOC gomkeH
ObITb @aTTECTOBAH A/19 MOAEIMPOBAHNSA TEYEHUN
HKMT B RANS npubnuxeHuu;

42 ATOMHbIV MPOEKT

Puc. 4. NTK «BupTtyanbHblit 3Hepro6nok A3C c BBIP»

Fig. 4. Hardware-software complex «Virtual NPP power unit with WWER»

— co3JaHa NuIoTHas Bepcus nporpamm-
HO-TEXHUYECKOro KoMmmnieKkca «BupTyanbHbii
3Hepro6aoxk ASC ¢ BB3P» (cm. pucyHoK 4) ans
CBA3aHHOW 0TPAaBOTKM OCHOBHbIX CUCTEM 3HEP-
ro6noka A3C ¢ BbICOKOTOYHbIM onpeaeneHnem
XapaKTEPUCTUK 3a CYET UCMONb30BaHUS KOAOB
YNy4LEHHOW OLEHKM, paboTatolmx Ha cynepdBM.
Paspa6otunkamu asnstotca OAO «F'M BHUTUIT»
(OAQ «CIM6A3IM»), dryn «PeAL-BHUNID» n dIYM
«HUTU nm. AnekcaHgpoBar. [TK 6asnpyeTtcs Ha
B3aMMOCBSA3aHHON CUCTEME OTEHECTBEHHbIX NPO-
rpamMMHbIX MAKeTOB, a TaKXe aganTMpoBaH K
CKT, umeeT noTeHuUMan 41 coBepLIeHCTBOBaHMS
GYHKLIMOHANBHOI0 HanoMHEHMS U PaCLLUUPEHUS
Knacca pellaembix 3agad. Bzanmopencteune Ko-
0B OCYLLECTBNSETCS C MOMOLbIO 6UBIMOTEKM
MatemaTtuyeckoro moaenuposaHns SMM pas-
pa6otkn Pryn «POAL-BHUNID». MpoBeaeHa oT-
paboTKa CO3AaHHON TEXHONOMMM MOLAETMPOBAHHMS
Nno KOMMJIEKCHON MoAenu Ha 6a3e NPOEKTHbIX
naHHbIX JTASC-2;

— NPOBeAEeH LMK pacyeTHbIX UCCnefoBaHWM
B paMKax paboT N0 BOCCTAHOBNEHMIO PECYPCHbIX
XapaKTePUCTUK 1-ro aHeprobnoka JIASC-1 ¢ uenbto
NPOA/IEHNS CPOKOB 3KCMyaTaumn. 3aKa3unkom
pa6ot asnaetca OAO «HUKUIT». C ncnonb3osa-
HneMm koga JIOIOC-IpoyHocTb 66110 NPOBEAEHO
pacyeTHOe MofenMpoBaHue 4Jis 060CHOBAHUSA
6€e30MNacHOCTU OTPEMOHTUPOBAHHOM aKTUBHOWM
30HbI peaKkTopa B YCI0BUSX 7-6a/IbHOro 3emse-
TPSICEHWS! M MPKU Pa3pPbIBE OHOrO U3 TOMIMBHBbIX
KaHanoB. Pe3ynbraTbl BKIOYEHbI B JOKYMEHTbI 151
nosy4eHuns nnueH3nn PoctexHaa3opa ans 3anycka
3Heprobioka B aKcnnyataumio Ha 100% MOLLHOCTK.
25 Hos16pst 2013 1. 3Hepro6sIoK 6bin 3anylueH;

— naket nporpamm JIOITOC ncnonbayetcs
KaK 6a30Bblit KOMMOHEHT TEXHOIOM MK PaCYETHOM
0TPabOTKMN HESIAEPHBIX TPEX TMMOB 6oenpunacos
C Ka4yeCTBEHHO HOBbIMUW XapaKTepUCTMKamu. 3a-
Ka34nmKom pabort asnsetca OAO «TB3J1» B pamKax
npoekTta «ApmaTtar.

YyuTbiBas BbileckasaHHoe, POSALI-BHUNID
Ha [JOrOBOPHOM OCHOBE rOTOB OKa3aTb CoAew-
CTBME NpeanpuaTUaM B CO3aHUU BUPTYalbHbIX
CynepKOMMbIOTEPHbIX MOAENEWN CITOXKHbIX TEXHK-
YECKMX CUCTEM, @ TaKKe B NPOBEAEHUUN WX pac-
4YEeTOB MO pa3paboTaHHbIM M NPEACTaABIEHHbIM
BbllLE NPOrpaMMHbIM KOMMIEKcaMm.

0Gy4yeHMe cneyuanucros

Ha perynapHon ocHoBe B LleHTpe Komne-
TeHUMIM 1 o6y4eHus (000 «LIKO») — noyepHem
npeanpuatum POAL-BHUNID — nposoaaTcs
o6yyaloLme ceMrUHapbl C NpeacTaBUTENS MU NPO-
MbILWEHHbIX NPEANPUATUN.

B peanuzaumm cBonx o6y4aloLmx nporpamm
000 «LUKO» npoBOANT pabOTy HE TONbKO CO cre-

uuanucTamu npeanpusaTMin, HO U Co CTyAEHTaMu
NPOPUbHbIX By30B — MOCTaBLLMKOB Kagpos. Y
CTY[IEHTOB TaKXe MMeEeTCss BO3MOXHOCTb Npo-
XOAWTb MPOWU3BOACTBEHHYIO, NPEAAUMIOMHYIO,
OWNIOMHYI0 NpaKTuKy. Co3aaHbl BCe yCNOBUSA
NS NPoBeAEeHUs] CTaXKMPOBOK acnMpaHToB M
MOJIOAbIX YHEHbIX.

O6pa3oBaTenbHasa nporpamma 000 «LUKO»
MaclwTabupyeTcs B 3aBUCMMOCTU OT Ha4abHOrO
YPOBHSI MOATOTOBKM 06YyYalolLMXCsl, @ TaKKe C
y4yeToM noTpebHOCTEN 3aKa34nKa. Pa3paboTaH u
AKTMBHO MCMONb3YEeTCs NOAX0A YaCTUHHOrO nepe-
CEYEHUS MPOrpaMM MHKEHEPHO-TEXHUYECKOTO
nepcoHana, 06Ccny>KMBalLWEro KOMMIeKChbl, n
nosib3oBatesiert NporpaMmMHoro obecneyvyeHus.
[aHHbIM noaxoa No3BONSET yNyYlMTb B3aUMO-
[ENCTBUE MEXIY MONb30BaTENSAMU U UHKEHEP-
HbIM NEPCOHaNoOM B HaCTU MOHUMAHUS BO3MOMXK-
HOCTEN nporpaMMHo-anmnapaTtHoro KoMrnaeKkca,
YMEHbLLUUTb BPEMS OTNaAKK 3aaay, NoBbICUTb
30 bEKTUBHOCTb PaboThl KOMaHAbI.

[ToMMMO 04YHbIX ceMuHapoB, 000 «LKO»
aKTUBHO UCMONb3YyeT TeIEKOMMYHUKALMOHHbIE
CepBUCHl AN NMPOBEEHUA OHNAWH CeMUHa-
poB, B TOM YMCJIE C YyHAaCTHUKAMM M3 pPa3HbIX
ropoJos.

Kaxabii o6ydaembln o6ecrnevnBaeTcs KOM-
NNEKTOM y4e6HO-METOAMYECKMX MaTepPMaNoB, CO-
Aepxalux nogpobHble MHCTPYKLKUK No paboTe ¢
AlK. Bce HanpaBneHus NoAroToBKU 06y4atoLux-
cs noaaepXaHbl METOANYECKMMU MaTepranamu.

O6yyeHne OCyLLIeCTBNSAETCA Ha JOTOBOPHOWM
OCHOBE.

K HacTosiLeMy MOMEHTY 06y4eHWe NpoLIo
okosio 300 yenosek.

O nyTaAX AONrOBPEMEeHHOro
COTPYAHHYECTBA

CnepyeT OTMETUTb, YTO COTPYAHUYECTBO
POALU-BHUNI®D ¢ npegnpuatvamu, 3auHTepe-
coBaHHbIMK BO BHeapeHun CKT B cBOW nNpowns-
BO/JCTBEHHbIV MPOLLECC, MOXET CTaTb A0/TOBpe-
MeHHbIM. POAL-BHUNID — HapexHbIi napTHep.
B aTOM yKe y6eannmcb MHOTMe opraHmMsauum un
npeanpusatusa PO. Tak, Hanpumep, B HacTosLee
Bpems NpoBoasTcs paboTbl N0 AopaboTKE U UC-
NnoJib30BaHMWIO NAKETOB Nporpamm pa3paboTKu
oryn «PeAU-BHUNID» ang pelueHuns cospe-
MEHHbIX aKTyallbHbIX 3a/la4 aTOMHOI OTpac/u.
B ToM yucne:

e o 3aKa3y OAO LIKB MT «Py6uH» co3naetcs
BblYMCIUTENbHAsA 6a3a U NPOBOANUTCA UMUTALIMOH-
HOe MOJENNPOBaHUE C UCNONb30BaHUEM NaKETOB
nporpamm JIOIOC-Mpo4yHocTb M JAHKO B uensax
pacyeTHOM OTPabOTKKN HesIAEPHbIX 6OENPUNacoB;

e o 3akagdy OAO «'M BHUMWUIT» akTMBHO
paspabaTtbiBaloTCca GUINKO-MaTeMaTUYECKUE




MoZenu u Brkato4vatotes B Koabl Pryn «PdHAL-
BHUNI®» B Lensix ganbHewnwLen noaaepx K1 060-
CHOBaHMS MPOEKTHbIX PELUEHUN CTPOSALLErocs
3Hepro6oka JIASC-2;

e coBmecTHO ¢ OAO «OKBEM AdpuKaHTOB»
BegyTtca paboTbl B MHTepecax 060CHOBaHMUSA
KOHCTPYKTOPCKMX pewenun PY PUTM-200 gns
NlefoKoNa HOBOro nokoneHus. MNposoanTcs go-
paboTKa, BepudmKaLng 1 npoBedeHne npak-
TMYECKMX pPacYeTOB C MCMOJIb3OBAHWEM KOAOB
J10roC v JAHKO.

MNoteHuymnan PPAL-BHUNID nocTtosiHHO
pa3BMBAETCH M MOXKET ObITb B AaNbHENLIEM 3a-
[IeCTBOBaH AN19 pelleHnsa aKTyalbHbIX 3ajad
aTOMHOM OTpac/u CyWeCcTBEHHO 6onee NoJiHo.
MepBocTeneHHbIMK 3aaa4amu 3aecb anst POSALL-
BHUNID® npeactasnstoTcs:

— NpoBeJeHne BbICOKOTOYHOrO0 MOAENNPO-
BaHMWA 3a CYET MCMONb30BaHUS HOBLIX U Gonee
NONHbIX GU3NKO-MaTeEMATUUYECKUX MOAENEN,
3hDEKTUBHbIX MAaTEMATUHECKMUX METOAMK U Bbl-
CoKonapasnnenbHbIX YACNEHHbIX aNrOPUTMOB A1s
MMWUTaLMOHHOIro MoAeNnpoBaH1s Ha cynepdBM
HOBOTO MOKOJIEHUS LUMPOKOro CneKkTpa pusmnye-
CKMX MPOLIECCOB;

— cO3[aHWe TEXHOOMMI NPOBEAEHNS CBSA3aH-
HOrO MyNBTUPUINYHOrO MOLESTMPOBAHMS, C BO3-
MOMHOCTbIO0 Y4eTa B3aUMHOI0 BANSIHUS Pa3J/IMHHbIX
GU3NYECKNX NPOLLECCOB (TEMNOrMAPaBINYECKMX,
NPOYHOCTHbIX, HENTPOHHO-OUBNYECKUX U T. 1.).

Co3paHue HOBbIX TEXHOMOMMI MOAENNPO-
BaHUSA M 060CHOBAHMSA MPOEKTHbIX PELIeHUN

NO3BO/IUT B CBOO 04YepeAb CHATb USULIHIO0
KOHCEepBaTUBHOCTb NMPOEKTOB PY 1 npoBoAuTb
KOMMIEKCHOE MOAEeNMPOBaHNE PasnnyHbIX 06b-
E€KTOB aTOMHOW 3HEPreTUKM.

Pa6oTast B JaHHOM HanpaBneHWu, cneuu-
anuctbl Pryn «PPAL-BHUNID» rotoBbi:

1. AgjanTMpoBaTh ¥ pa3BuBaTb NPOrpamMMHoe
obecrneyeHve ans UMUTaLMOHHOMO CYNepPKOMIbLO-
TEPHOro MoAeNnpoBaHUs Ans pelleHus 3agad
aTOMHOW OTpacnu.

2. MpoBoanTb pacyeTHoe MoaennpoBaHue
Ha cynepdBM pexnmoB GYyHKLMOHUPOBAHUA
06BLEKTOB aTOMHOW 3HEPrETUKM.

3. BHegpsiTb co3gaHHOe nporpaMmHoe obe-
crneyeHune B TEXHONOMMYECKUM LMK pa3paboTKu
HOBbIX U3AENUIN NPEANPUATUI aTOMHOW OTpacu,
BK/lOYatollee B ceba anpobauuio, BeprduKa-
uu1to, cepTuduKaumio U aTTecTaluio, pa3sutme
HOopMaTuBHOM 6a3bl NO UCMONL30BAHUIO Cynep-
KOMMbIOTEPHbIX TEXHONOMMIM B NOCTOSIHHOWM NPO-
M3BOACTBEHHON AeATENbHOCTU. [IPU3HAHO, YTO
HEOCNopPMMbIM NPENMYLLECTBOM NPOrpPaMMHOro
ob6ecneyvyenunsa POAL-BHUNID aBnsaeTca BO3-
MOXHOCTb €ro UCMoAb30BaHUsA Ha 6ONbLIOM
yucne npoteccopoB Ha cynepdBM HoBOro no-
KOoneHwus.

PelueHune CnoxHbIX 3a4a4 aTOMHOWM O0Tpaciu
B MHOTOMPOLLECCOPHOM PEXUME C UCNONb30Ba-
HueM KIMO ocnoxKHsAeTcs o4eHb BbICOKOW CTOU-
MOCTbIO TaKux iMueH3nn. A npumerenune KMo B
6ONbLUMHCTBE 3aKPbITbIX MPOEKTOB aTOMHOM Npo-
MbILUNEHHOCTU 1 BOBCE IBASIETCS HEBO3MOMXHbIM.

BbICOKWE TEXHOJ10T MK

4. Co3gaBaTtb annapaTtHO-NporpaMMHble
KOMMEeKChl (Mo Kato4) Ha 6a3e KOMMNaKTHbIX
cynepdBM wu M0 paspabotkn PPAL-BHUNID
NS pelleHns cneunanuanpoBaHHbIX NPUKa-
HbIX 3agay.

5. Pa3BuBaTh Bbl4UCUTENbHYIO 6ady npes-
NPUSTUA aTOMHOM NPOMBbILLIEHHOCTHN U TEXHOO-
r'M1 yaaneHHoro JocTyna K pecypcam cynepdBM
POAU-BHUNID, B TOM yucne B 3alMLIEHHOM
WUCMONIHEHWW.

3aknoueHue

CerogHs ypoBeHb pa3sutns CKT asnsetcs
BaXKHeMLWNM haKTopoMm, onpeaensiownum TeMnbl
pa3BUTUS U KOHKYPEHTOCNOCOBGHOCTb BbICOKO-
TEXHOMOMMYHbIX OTpac/ien NPOMBbILLIEHHOCTH U
cTpaHbl B Lenom. MNoatomy 3agadva co3gaHus
W BHEAPEHWUs OTEYECTBEHHOM NPOMbILLIEHHOM
TEXHONIOTMM MPOEKTUPOBAHUSA N OTPaABOTKM Nep-
CNEKTUBHOW NPOAYKLIMK, ONMpPaIOLLENCA Ha cynep-
KOMMbIOTEPHOE MOJENMpOBaHWe, NS KaXaoro
BbICOKOTEXHOOMMYHOI0 NPeanpuUsaTUs aBnseTcs
KpawHe aKTyanbHOW.

Oco3HaBas Bce 3710, POAL-BHUNID rotoB
npesocTaBvTb BECb CBOW OMbIT M BCE UMEIOLLMECS
ycnyru no BHegpeHuto CKT B NpoM3BOACTBEHHbIN
NPOLLECC KaK NPeAnpuUaTUSM aTOMHOW OTpacnu,
TaK v NpeanpuUaTUaM APYyrux BbICOKOTEXHONIOIMY-
HbIX OTpacnen NpoMblIlIeHHOCTH Poccninckom
degepauymm.

Supercomputer Technology of Simulation Modeling is a Key
Component of Modern Techniques for Developing
Research-Intensive Products

FSUE «RFNC-VNIIEF>

607188, Nizhny Novgorod Region,
Sarov, Mira Ave, 37

Tel: 8-(83130)-44468

Fax: 8-(83130)-41394

E-mail: adv@vniief.ru
www.vniief.ru

Russian Federal Nuclear Center — All-Russian
Research Institute of Experimental Physics (here-
inafter referred to as RFNC-VNIIEF) is one of the
Russian leaders in developing supercomputer
technologies of simulation modeling, which in
turn are a key component of modern techniques
for devising research-intensive products.

RFNC-VNIIEF has been using supercomputer
technologies for developing nuclear weapons
for more than 25 years, and in recent years this
experience has been put to good use to create
Russian components for supercomputer tech-
nologies (SCT), designed for expansive civil ap-
plication. A wide range of SCT components was
produced — from crucial hardware-software units
for supercomputers to Russian software pack-
ages for 3D simulation modeling (see Fig. 1).

Today SCT are an important tool for computa-
tion and design support of design engineers. To
develop SCT and complete orders from different
design offices and bureaus for computational
modeling, a time was set up on the basis of the
Institute of Theoretical and Mathematical Physics
(ITMP), which united:

e engineers tasked with creation and opera-
tion of supercomputers.

e system and application programmers.

e specialists in theoretical physics and ap-
plied mathematics tasked with developing bleed-
ing-edge physical and mathematical techniques.

The gathered team is highly professional,
which is not a coincidence as ITMP unites more
than 1000 highly-qualified specialists, includ-
ing 44 doctors of science and 132 doctors of
philosophy. There are also 8 laureates of the
Lenin Prize, 44 laureates of the State Prize, 24
laureates of the RF Government Prize, and 6
scientists are entitled with <Honoured Science
Worker». Average age of the ITMP team is 44
years, as 37% are young specialists younger
the 35 years old.

The above-mentioned team is experienced
in implementing SCT into the process cycle of
the crucial high-tech enterprises. Those include
enterprises in the sphere of aircraft industry
(OJSC «Sukhoi Design Bureau», NPO «Saturn»),
car industry (0JSC «KAMAZ»), nuclear industry
(JSC «OKB Gidropress», OJSC «GI VNIPIET», JSC
«Afrikantov OKBM», FSUE «NITlI named after
A.PAlexandrov», FSUE «GNC RF-FEI») and aero-
space industry (FGE «NIC RKP», FSUE GNPRKC
«CSKB-Progress», 0JSC «<KBKhA»).

With this experience, RFNC-VNIIEF brings
the following SCT-related hardware-software
solutions and consulting services to the market:

e delivery of compact supercomputers of ter-
aflop scale with performance of 1 to 5 teraflops.

e design and production of medium-per-
formance supercomputers on request of other
companies.

e remote provision of computational power
for civil tasks, secure mode included.

e adaptation and development of software
for simulation supercomputer modeling.

e computational modeling of operation of
complex technical objects and systems with the
help of supercomputers.

e creation of virtual supercomputer models
of complex technical systems and their compu-
tation in keeping with the developed software
packages.

The background in SCT implementation has
already allowed the team to reach important
results in optimization of design solutions in
order to increase equipment performance and
life (for example, for JSC «Afrikantov OKBM»),
as well as reduce the need for full-scale re-
search by replacing it with a virtual analogue,
which is less costly in time and resources and,
simultaneously, more informative (for example,
modeling rough landing of SSJ-100 without
landing gear)

Compact Supercomputers

and Medium-Performance

Supercomputers. Their equipment
RFENC-VNIIEF has created a number of

compact supercomputers of teraflop scale

with performance of 1 to 5 teraflops (see

Fig. 2). Compact supercomputers are im-
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plemented as part of a hardware-software
complex (HSC).

Compact supercomputers (tab. 1) are a
unigue product which is cheaper than their for-
eign analogues. The technical parameters of the
compact supercomputers enable their operation
directly in the user’'s work room. No expensive
engineering systems and qualified personnel are
required. They are able to function using office
voltage and produce no noise.

RFNC-VNIIEF provides effective technical sup-
port and training services for operating compact
supercomputers. There is also an option to obtain
certificate to be able to work with secrets of state.

The performance of the already shipped
supercomputers amounts to 35% of the total
performance of supercomputers used in Rus-
sian industry.

Compact supercomputers are shipped with
pre-installed basic Russian system and appli-
cation software, developed in RFNC-VNIIEF for
wide-scale usage on supercomputers of various
classes (high-performance supercomputers,
medium-performance supercomputers, com-
pact supercomputers, heterogeneous many-
machine complexes), as well as pre-installed
Russian simulation modeling software pack-
ages.

It is possible to combine several com-
pact supercomputers into a single system for
gradual increase of computation power of the
company.

The flexibility of configuration lets every cus-
tomer individually pick an optimal computation
system, depending on the tasks of the enterprise.
The approximate cost of a compact supercom-
puter with performance of 1 teraflop is 1.4 to
1.7 min rubles.

Capabilities of APK-5 should be dwelt upon
specifically.

APK-5 is a fully-fledged software-hardware
complex for high-performance calculation ca-
pabilities. It has a cluster MIMD architecture
with distributed memory, high-performance inter-
CPU communication system (ICCS), developed
in RENC-VNIIEF. It should be stressed that ICCS
is a key component of modern powerful super-
computers. The performance of this ICCS, created
in VNIIEF, is 80 Gbit/s (duplex). Its performance
has norivals in the RF and competes with foreign
analogues. One can definitely say the VNIIEF
specialists have managed to attain independence
from import of one of the key supercomputer
components.

Several medium-performance datacenters
were based on APK-5. The datacenter of OJSC
«Gl VNIPIET» can be cited as an example, with
the performance of 46.1 teraflops, created in
2012 and efficiently used for optimizing design
tasks of Leningrad NPP-2.

Note that today RFNC-VNIIEF has significant
experience in design and development of medi-
um-performance supercomputers on requests
of other companies.

e FSUE «GNC RF-FEl», with performance of
22 teraflops;

e VNIIA named after N.L. Dukhov, with per-
formance of 100 teraflops;

e FGE NIC RKP, with performance of 15
teraflops;

e OJSC «Gl VNIPIET», with performance of
100 teraflops;

e TRINITI, with performance of 9 teraflops.

In view of that, RFNC-VNIIEF is ready to re-
spond to proposals from enterprises interested
in having supercomputers of any performance
designed and developed for them.
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Table 1. Basic parameters of compact supercomputers of 1 teraflop performance

Theoretical peak performance (depends of operation frequency of the CPUs

installed)

Number of x86 computation cores
Maximum RAM (depends on configuration)
Maximum HDD (depends on configuration)
0s

Acoustic noise level

Dimensions (H x W x D)

Weight

Number of motherboards and CPUs per motherboard
CPU cooling system

Inter-CPU communication system
Monitoring and management network

LAN connection

Noise reduction system

Power supply

Power demands (depends on configuration)

Remote Resources

The shared data center of RFNC-VNIIEF
(RFNC-VNIIEF SDC) has been the largest one
in Russia for the last 10 years and comprises
a number of supercomputers of various perfor-
mance characteristics, including a world-class
high-performance computation complex, ranking
1st in Europe (see Fig. 3).

Part of the computation power of this super-
computer (320 teraflops) was dedicated to civil
tasks and made available to a large number of
enterprises by means of secure remote access
connections. These computation resources are
already delivered with Russian software packages
for simulation modeling.

The capabilities of the RFNC-VNIIEF SDC are
available to any interested company.

The average rent rate of CPU time is low
enough. That is why about 50 companies and
high-tech organizations are already using the
RFNC-VNIIEF SDC to perform research-intensive
computations and developing their products.

Services for simulation
modeling

RFNC VNIIEF has created software packages
for simulation modeling, designed to address
engineering tasks, which is a 100% original
Russian development, combining the knowl-
edge and practice of leading Russian scientific
schools.

The level of parallelism between up to
100 000 cores enables the acceleration of com-
putations by 10 000 times and exceeds the best
of world counterparts. The number of bias cells
is up to 1 bin (exceeds the world analogues).
Software packages implement more than 200
physical and mathematical models and methods,
which encompass up to 60% of main tasks ad-
dressed in the industry with the help of engineer-
ing analysis software.

The developed software packages have
been registered in Federal Service for Intellec-
tual Property, Patents and Trademarks and are
GOST certified.

Within the period of 2010-2013 the software
packages were verified, validated and appraised
together with a number of leading high-tech com-
panies (in the sphere of nuclear energy, aviation,
aerospace, etc.). More than 12 000 test and
practical computations were made during this
validation procedure.

1.07 — 1.33 teraflops

128 units

1024 Gb

32Tb

Linux

50 dB (not more)
688 x 269 x 617 mm
45 kg

2 units / 4 units
liquid

InfiniBand QDR
Gigabit Ethernet
Gigabit Ethernet
passive

220V, 50 Hz

up to 2.5 kW

Currently, more than 200 workplaces in
22 Russian companies are equipped with
the developed software. Today these pack-
ages are available to all Russian enterprises
without limitations, including nuclear power
enterprises.

The benefits of using Russian software are:

e Commercial availability of the license and
technical support (prices are 2-3 times lower
than their foreign counterparts).

e Lack of limitations on usage, code free
from malicious backdoors.

e Possibility to profoundly customize the ex-
isting models and develop new ones for address-
ing specialized physical and mathematical tasks.

e Guarantee of technical support, as well as
modernization and upgrade of software.

e Availability of source codes for certification
and accreditation.

By now the following software packages of
simulation 3D modeling on supercomputers with
mass parallelism designed to address specific
tasks have already proved themselves in RFNC-
VNIIEF:

e LOGOS-CFD - for modeling processes of
heat and mass transfer and aero, hydro and
gas dynamics.

e LOGOS-Durability — for modeling fast-
paced process of aero, hydro and gas dynam-
ics and durability.

o DANKO+GEPARD - for modeling durability
of structures under static and dynamic thermal
and pressure stress, taking account of large
plastic deformations.

e NIMFA - for modeling multi-component
and multi-phase filtration.

e TDMCC - for modeling neutron physical
processes.

Note that a number of the above-mentioned
packages are currently getting prepared to be or
are being attested in R&D Center for Nuclear and
Radiation Safety for fitness for modeling several
types of tasks common in nuclear power indus-
try. The DANKO software package has already
finished the attestation procedure. Verification
reports for TDMCC, where RU SVBR-100 (lead-
cooled fast reactor) and WWER nuclear safety is
modeled, have been prepared and sent to R&D
Center for Nuclear and Radiation Safety. The
verification report for the LOGOS software for
modeling hydrodynamics of reactor units with
water coolant is under way.




Computer models and complex
software solutions

RFNC-VNIIEF together with the leading enter-
prises of different industries has attained much
expertise in creating pilot prototypes for virtual
supercomputer models of complex technical
systems. This includes nuclear power industry.
For example, the projects of Leningrad NPP-2,
NPP-2006, WWER-TOI were modeled as part of
the «wirtual NPP with WWER>» task. Modern NPS
projects were modeled as part of the «virtual
nuclear power unit for ships» task.

Introduction of virtual models aims at tran-
sition to a new quality level in modeling and at
developing of new-generation technologies for
modeling high-tech products. Employing virtual
models enables the user to significantly increase
the refinement of computed models and do
away with the simplified task definition typical
for engineering designs, which in turn reduces
the amount of field tests and make it possible
to evaluate technical and design solutions in
advance.

For the period of 2010-2013, software prod-
ucts of FSUE «<RFNC-VNIIEF» were successfully
employed in various projects:

— The software package LOGOS has been
defined as the primary one in the project «Pro-
ryv» (as part of the Federal Special Purpose
Program «Next-Generation Nuclear Power Tech-
nologies») for CFD modeling of liquid-metallic
coolant (LMC) flow in the new generation breeder
nuclear power units. The first stage of source
code adaptation and verification is complete.
The customer is Institute for Safe Development
of Nuclear Power of RAS. To fulfill the works,
the specialists from FSUE «<GNC RF-FEl», JSC
«Afrikantov OKBM» and others were engaged.
In 2015 the LOGOS source code is going to be
attested for modeling LMC flow in RANS ap-
proximation.

— A pilot prototype of a software-technical
complex «Virtual Power Unit of an NPP with
WWER» (see Fig. 4) for combined evaluation
of the primary NPP systems with high-preci-
sion determination of parameters, achieved
by employing upgraded estimation code for
supercomputers. The developers of OJSC «Gl
VNIPIET» (OJSC «SPbAEP»), FSUE «RFNC-VNI-
IEF» and FSUE «NITI named after Alexandrov».
Hardware-software complex is based on an in-
tervened system of Russian software packages
and adapted for SCT, has potential room for
additional features and expansion of the tasks
addressed. Interoperation of code is achieved
with the help of the SMM mathematical mod-
eling library developed by FSUE «<RFNC-VNIIEF».
The created modeling technology was tested
on the complex model based on design data
from Leningrad NPP-2.

— The cycle for evaluation research as part
of the restoration of the 1st power unit of Lenin-
grad NPP-1 in order to prolong its operation life
was conducted. The customer is OJSC «NIKIET».
LOGOS-Durability was used to perform evaluation
modeling in order to back up the safety of the
repaired reactor core in case of an earthquake
with the magnitude of 7 and the disruption of one
of the fuel pipes. The results were included into
the documents filed for Rostechnadzor license
in order to commission 100% of the NPP’s power
capacity. The power unit was commissioned on
November 25, 2013.

— LOGOS software package is used as a
basic component for computational evaluation
technology for three non-nuclear types of am-
munition with new qualitative parameters. The
customer is OJSC «TVEL» as part of the <Armata»
project.

Taking into account the above, RENC-VNIIEF
is ready to support enterprises on the contractual
basis with creating virtual supercomputer models
of complex technical systems, as well as with
performing computations using the developed
software complexes.

Training of specialists

The «Center for Qualification and Training»
(LLC «CQT»), an offspring of RENC-VNIIEF, regularly
conducts training workshops with representatives
of industrial enterprises.

When implementing its training courses, LLC
«CQT» works not only with the specialists from
enterprises, but also with students of special-
ized educational institutions, which provide new
specialists to the market. Students are able to
undergo on-the-job training, pre-graduate and
graduate residency. There is also every possi-
bility for internship of postgraduates and young
scientists.

The educational courses of LLC «CQT» can
be scaled depending on the initial qualification
of the trainees, as well as to cater to the cus-
tomer’s needs. Courses for engineers, support-
ing the complexes, and for the software users
are partially overlapped. This allows for better
understanding of the capabilities of the hardware-
software complex, reduces troubleshooting time
and increases team efficiency.

Apart from on-site workshops, LLC «CQT»
actively employs telecom services to conduct
online workshops, including those with partici-
pants from different cities.

Each trainee is provided with a set of educa-
tional materials, containing detailed instructions
for operating the hardware-software complex. All
courses are supported by teaching aids.

Training is conducted on contractual basis.

More than 300 people have completed train-
ing by now.

Long-term cooperation

Note that cooperation of RENC-VNIIEF with
enterprises, interested in introducing SCT into
their work process, may become quite pro-
longed. RFNC-VNIIEF is a dependable partner.
Many Russian companies and organizations
had a chance to find it. For example, currently
the software developed by RFNC-VNIIEF is
being updated to address latest issues of
the nuclear power industry. Those updates
include:

e A computational infrastructure is created
and simulation modeling is performed using
LOGOS-Durability and DANKO on request of 0JSC
CKB MT «Rubin», in order to evaluate non-nuclear
ammunition.

e Physical-mathematical models are actively
developed and introduced into RENC-VNIIEF soft-
ware on request of 0JSC «GI VNIPIET», in order to
further support the design decisions of Leningrad
NPP-2 under construction.

e Design decisions for RU RITM-200 intend-
ed for a new generation ice-breaker are being
supported together with JSC «Afrikantov OKBM».
LOGOS and DANKO are updated, verified and
used for practical evaluations.

The potential of RFNC-VNIIEF is constantly
increasing and may be later employed to address
topical issues of nuclear power industry to the
fullest. RENC-VNIIEF considers the following as
its primary tasks:

e conducting high precision modeling by
using new and updated physical and math-
ematical models, efficient mathematical meth-
ods and highly-parallel numerical algorithms
for simulation modeling of a wide range of
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physical processes on new-generation su-
percomputers.

e creation of technologies for combined
multi-physical modeling, taking into account
influence of various physical processes (heat
and hydraulic, durability, neutron-physical, etc.).

Development of the simulation technologies
and technologies for substantiating design deci-
sions will allow RU projects to take braver steps
in design and let engineers conduct complex
simulation of various objects of nuclear power
industry.

In this sphere, specialists of FSUE «RFNC-
VNIIEF» are ready to:

1. Adapt and develop software for simulation
supercomputer modeling to address issues of
the nuclear power industry.

2. Conduct evaluation modeling of opera-
tion modes of nuclear power objects on a su-
percomputer.

3. Introduce the developed software into the
technological cycle for developing new products
of nuclear power industry, including approbation,
verification, certification, appraisal, development
of regulatory structure for using SCT in routine
production. The recognized benefit of the RFNC-
VNIIEF software is its capability of being used
on a large number of CPUs in new-generation
supercomputers. The solution of complex tasks
in nuclear power industry with the help of a multi-
CPU environment and complex software is com-
plicated by the high cost of such licenses. And
using complex software is even impossible in
the majority of classified nuclear power projects.

4. Create turn-key hardware-software com-
plexes based on compact supercomputers and
software developed by RFNC-VNIIEF to solve
specialized applied tasks.

5. Develop the computation infrastructure of
the nuclear power enterprises and technologies
for remote access to RFNC-VNIIEF supercomputer
resources, including secure connection.

Conclusion

Today the level of SCT technologies is the
most important factor that defines the rate of
development and competitiveness of high-tech
industries and the country in general. Thatis why
the creation and implementation of domestic
industrial technologies of design and evaluation
of prospective products, based on supercom-
puter modeling, is an important task for every
high-tech company.

In view of this, RFNC-VNIIEF is ready to share
its experience and provide all the services for
implementing SCT into work flow of nuclear power
enterprises, as well as other high-tech industrial
companies of the Russian Federation.

ATOMHbIN NMPOEKT 45




BbICOKWE TEXHOJ10T MK

TutaHoBble cnnasbl BCMITO-ABUCMA
AN aTOMHOW MPOMBbILLUTIEHHOCTH

KOPMOPALIMA BCMMNO-ABUCMA

624760, Poccus, CBepaioBcKan o6nacrb,
BepxHsaa Canpa, yn. Mapkosas 1

Ten: +7 (34345) 6-23-66

®dakc: +7 (34345) 2-47-36

OAO «Kopnopauua BCMIMO-ABUCMA» (ganee
BCMMO) — KpynHENLWW B MUPE U €AUHCTBEHHbIV
B Poccumn MHTErpMpoBaHHbIM NPOU3BOANUTENL TUTa-
HOBOM NpoayKuuu. Mpeanpustve 66110 CO34aHO B
1933 r. [epBbIi TMTAHOBbIV CIUTOK BECOM 4 K 6biN
BbiNnasneH B 1957 r., 3a npoweawmre 50 net 6bina
OTKpbITa M pa3BuTa 3Noxa POCCMIUCKOro TuTaHa. Ce-
roAHs Hay4YHO-TEXHUYECKME U MPOU3BOACTBEHHbIE
MOLLHOCTH NPEANPUATAS NO3BONSIOT NONYyYaTb CIUTKK
Becom 0o 18 T.

B HacTosiuee Bpems Poccus B nuue BCMIO 3a-
HUMaeT YeTBEePTb MUPOBOrO PblHKa TUTaHa — 3TO
camas 6onblas uMdpa, xapaktepuaylouias 4ot
CTpaHbl B MeXayHapoaHom 6usHece. M ato gonsa He
CblpbeBasl, 3T0 — BbICOKOTEXHONIOTMYHbIE U3AeNus
rny6oKoWM nepepaboTKK, HaYMHAS OT IKCKNO3UBHOTO
XMMWUYECKOro COCTaBa CUTKA U 3aKaH4MBas yHUKaNb-
HbIM COYETAHWEM MPOYHOCTHbBIX KAYECTB U reOMETPUN
KOHEYHOro u3genus. Ha npeanpuaTi 0CBOEH BbIMyCK
npoaykuun na 33 cnnaBoB Ha 6a3e TUTaHa, co3aaHbl
LeneBble cnnasbl No4 3afjaHHble paboyne xapaKTe-
PUCTUKM AeTanu. Bce aTv HapabOTKKU MCMONb3YIOTCS
B BbICOKOTEXHO/IOTMYHbIX OTPACNAX: aBUACTPOEHUH,
KopabnecTpoeHUn, aTOMHOM SHEPreTUKEe, XUMUYECKOM
N HedTEXMMUYECKON MPOMBILLIEHHOCTH, B HedTera-
30406bIBatoLLIEM KOMTIEKCE.

OCHOBHbIM MOTPEBUTENEM POCCUMNCKMX TUTAHO-
BblX NonydpabpuKaToB ABNSETCA aBUa— W ABuraTe-
NIECTPOEHME, KaK 3a py6exoM, Tak U B Poccuu, Ho
CeroHs yBeM4MBaeTCs CNpoc U CO CTOPOHbI Cya0-
CTPOEHMS Y aTOMHOMN 3HEPTETUKM.

Pa3pab6oTka TMTaHOBBLIX CMJIABOB /151 CYA0CTPOE-
HWSl HaYanacb OIHOBPEMEHHO C OCBOEHWEM BbIMNNaB-
KM CIMTKOB TUTaHa M NPO/0IKaNach Ha NPOTSKEHUN
BCEr0 Nnepuoja CTaHOBNEHWUS TUTAHOBOW MPOMBbILL-
JIEHHOCTH, paboTbl MPOBOAATCA U cerlyac COBMECT-
HbIMU YCUIMSIMU BefyLEro MaTepuanoBefyYecKoro
nHctutyTa Orym «HUU KM «Mpometei» 1 BCMIO.

Bnaropapsi pasBWUTUIO POCCUMIMCKOrO aTOMHOIO
dnoTa 6blNn NPUMEHEHbI KOHCTPYKLMU U3 TUTAHOBbIX
CM1aBOB He TOMbKO AN19 KopnycHbIx uagenvm AMNJ1, u3
TUTAHOBbIX CMAABOB OblM BbIMOMHEHbLI 3HEPTOCH-
JI0OBbl€ YCTAHOBKM, HYTO 3HAYUTENBHO YYHLIMIO SKC-
nayaTaLMOHHbIE U PECYPCHbIE XapaKTePUCTUKMU BCETO
n3genus B LenoM. [JaHHbIM onbIT 6bi yCrnewHo nepe-
HECEH Ha rparKaaHCKue LieNn — CTPOUTENIbCTBO aToOM-
HbIX N€JOKO0NOB, rAe Poccus 10 TEKYLLEro MOMEHTa
3aHUMAaET INANPYIOLLEE NONOXKEHWUE, U MPAKTUYECKHU
B 3aK/OYUTENBHOM CTaIMM CTPOUTENBLCTBA HAXOANTCS
NPOEKT NnaByyen aTOMHOM aneKTpocTaHLuu (MATIC).

BCMIMO aBnsieTcst NOCTOAHHbBIM M MPOBEPEHHLIM
M3roTOBUTENIEM M MOCTaBLUMKOM LLENOro psiga TuTa-
HOBbIX NonydabpuKaToB, NPUMEHSEMbIX NS U3ro-
TOBJIEHUS NApOreHepaToB, TYPOMH U KOHAEHCATOPOB
1S MOGUNbHbIX aTOMHbIX YCTAHOBOK. 151 3TWX Lienei
MCMONb3YOTCA CreLmanbHble cniaBbl Ha 6a3e TUTaHa,
paspaboTtaHHble PIrYM LHUU KM «[pomeTeit». Halwe
npeanpusiTUe Ha NOCTOSIHHOWM OCHOBE MPOU3BOAUT
6ECLIOBHbIE TUTAHOBbIE TPYObl M3 MOPCKUX CMNaBOB,
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Tennoo6MeHHUK B THTAaHOBOM UCMOJIHEHUU Ha
c6opoyHomM ctanene / A titanium heat-exchang-
ing unit at the assembly rig

B 2008 rogy 6b1710 BOCCTAHOBMIEHO MOC/A€e AIUTENb-
HOro nepepbiBa NPOM3BOACTBO TPY6 CO CNUpPanbHbIM
pebpom, B 2013 rofly nocTaBfieHa o4yepeaHas naptus
noa oauH M3 npoektoB MK «Pocatom».

YcnewHbln POCCUNCKUI OMbIT NPUMEHEHUS TUTa-
HOBbIX CMNJIaBOB B 3HEProCU/IOBbIX YycTaHOBKax AllJT,
aTOMHbIX N1€40KO0N0B, paboTaloLmnx Ha MOPCKOM BoAE,
a TaKXXe MUMPOBOM OMbIT NPUMEHEHWS TUTaHa B CUCTE-
Max ONpecHeHUs Aanu TONYOK K ero MaccoBOMY Mpwu-
MEHEHWIO B KAYECTBE KOHCTPYKLIMOHHOIO MaTepvana
NS CTPOSILUMXCSH OO BEKTOB aTOMHON 3HEPTETUKM: ANS
W3roTOBNIEHUSI KOHLEHCATOPOB WM paboyux NOMNaTok
napoBbIX Typ6UH, TENI00O6MEHHOrO 060PYAOBaHMS.
TuTaH o6ecneymBaeT rapaHTUPOBaHHbIN pecypc 060py-
[I0BaHWs Ha nepuoa Ao 60 NeT, 4To CoNocTaBMUMO C 3a-
KnafblBaeMblM pecypcom paboThl S4epHOro peakTopa.

Nopo6HOe o06opyaoBaHME WMPOKO UCMONb3Y-
eTCsl Ha aTOMHbIX 3fIeKTpoCcTaHUMAX UHanK, Kutas,
DOUHNAHAUKM U OPYrKX cTpaH, B Poccuu Takke psag
CTaHLMI OCHalleHbl 060pyA0BaHMEM U3 TUTAHOBbIX
cnnaBoB, a UMeHHo: PoctoBcKasa A3C, benosipckas
A3C, HoBble CcTposilmecs 610KM HOBOBOPOHEKCKOM U
JNeHunHrpagckoin ASC. BCMIMO aKTMBHO y4acTBOBasno
BO BCEX NePeUnUCIEHHbIX MPOEKTaX U MPOAOIKAET pa-
60TaTb B 3TOM HanpaBEHUU, CErOHS Mbl pabGoTaem
B NpoekTax no benopycckon n banakosckon A3C,
OCBOEHO MNPOU3BO/CTBO NPSMOLLIOBHbIX CBAPHbIX TPYG
C TONWMHOWM cTeHKkn 0,5-0,8 MM Anst KoHAEeHCaToOpPOoB
3-ro knacca 6e3o0nacHOCTH, TPYObl NPON3BOAATCS C
co6nogeHnem TpebosaHmi HIM-071-2006.

CeroaHsi B 06nacTv aTOMHOM 3HEPreTUKK paccma-
TPUBAETCS [Ba OCHOBHbIX HaMNpaBNEHUS PasBUTHS:
HapallMBaH1e MOLHOCTU CTaLlMOHaPHbIX FeHepUpy-
towmx 6noxkoB Ao 1400 MBT 1 pa3sutue MOGMAbHbIX
6/10KOB A/19 o6ecrneyeHns 3/3Hepruein otganéxHHbIX
pernoHos no tuny MAT3C.

B KOHCTPYKLMAX NaporeHepaTopoB, KOHAEHCATO-
POB, LMPKYNALUMOHHbBIX HACOCOB W APYroro 060pyao-
BaHMW$s BOLOOX/TAXKAAEMbIX M BOO-BOASAHBIX AAEPHbIX
3HEPreTUYEeCKMX yCTaHOBOK TUTAHOBbIE CMiaBbl NoA-

BHyTpeHHHne anemeHTbl 30K / Guard vessel
internal components

Co6opka kopnyca 34K / Guard vessel assembly

TBEPAUNM 3a NOSYBEKOBOW OMbIT 3KCM/lyaTalMmn CBOO
HE3aMEeHUMOCTb U YHUKANbHOCTb, @ UMEHHO:

® BbICOKYIO paAnaLMOHHY0 CTOMKOCTb NPU TEM-
nepartype ot 250° go 400°C;

® cnabyto cNOCOGHOCTb K MOrOWEHUIO U3NY-
YEHUS U XOPOLLYIO CMOCOBGHOCTb CaMOMPON3BOJIbHO
0CcBO6OXKAATLCS OT HAaBEAEHHOW pagnaunu;

® BbICOKYI0 KOPPO3WOHHYIO CTOMKOCTb B BOZE U
nape npu Temnepatype Ao 400°C B ycnoBusiX BO3-
nencTeBua paguaLmu;

® BbLICOKYID KpaTKOBPEMEHHYIO M AONATOBpe-
MEHHYI0O MPOYHOCTb Npu Temnepatype ao 400°C
6e3 BO3HWKHOBEHMWS KOPPO3WUK UNKU MEXAHUYECKUX
NOBpPEXKAEHUN.

B 2011-2013 rr. BCMINO coBmecTHO ¢ DIYM
«LUHUWN KM «[TpomeTen» NpoBeAeHbI Hay4HO-Uccneao-
BaTeNIbCKUE W OMbITHblE PaboThbl MO CO34aHUI0 Mano-
aKTUBMPYEMBIX CNaBOB Ha 6a3e TUTaHa, a Takxe
OLeHKa paboymnx xapaKTePUCTUK HOBbIX TUTAHOBbIX
CMNNaBOB /15 NPOM3BOACTBA KPYNHOraGapuTHbLIX lona-
TOK [151 CUNOBbIX YCTAHOBOK MoLHOCTbI0 1400 MBT.
O6a NpoeKTa MOXHO Ha3BaTb YCMEeLHbIMMU, T. K. OHU
noATBEPAUIN NPABUIbHOCTL BbiIGOpa HanpasBneHus
B NONb3Y TUTAHa U NONYYEHHbIE MONOXKUTENbHbIE pe-
3y/bTaTbl JAOT XOPOLLME NEPCNEKTUBbLI KOMMEpPLIMa-
NM3aLMK NPOEKTOB.

Kopnyc 31K ¢ pa3meleHHbIMU BHYTPEHHUMMU 3ne-
meHtamu / Guard vessel with internal components




KOHTPONb TEXHONOrM4ECKUX TPYG U3 anioMu-
HUeBbIX cnaaBoB Tuna CAB / Inspection of
aluminum-base alloy pipes

Bonbluo onbIT B NOArOTOBKE paspeLuatowwen 1
TEXHONOrM4YecKomn 6a3bl 6611 NpuobpeteH BCMITO
B nepuoa 2010-1012 rr. B coBMeCTHON paboTe ¢
000 HMN® «CocHbl» NpK NOArOTOBKE NMPOU3BOACTBA
1 U3roTOB/IEHMN MAKETHOIO 1 NOCTaBOYHbIX 06pa3-
LLOB 3alLMTHO-AeMNndupyloLero Koxyxa (aanee 34K).
[aHHbIN NPOEKT OCYLLECTBASANCA B paMKax COBMECT-
HOW POCCUMCKO-aMepUKaHCKOM Nporpammbl, Hanpas-
NEeHHOM Ha CoKpalleHMe 060poTa AAePHbIX OTXOA0B.

3K npeaHasHayeH ans obecrnevyeHms 3aLinThbl
Kancynbl ¢ pagMO0aKTUBHbIMU OTXO4aMM, KOTOPblE
cerogHs Poccusi o6513aHa BbIBO3UTb C OOBHEKTOB,
NOCTPOEHHbIX MO POCCUIUCKUM MpoeKTaM 3a pybe-
KOM — 3TO MpaBuia MeXAYHapO4HbIX HOPM, U Mbl
00693aHbl 3TO BbINONHATL. [JO HEAABHEr0 BPEMEHU
TPaHCNOPTUPOBKA KUAKUX PAJMOAKTUBHbIX OTXOA0B
aBnadpaxTom 6blna 3anpeLieHa, HoO MEHSIOTCS NpuU-
eMbl 3aluThl, a cnefoBaTensbHo, NepecMaTpuBaloTes
npasuna. BCMIO y4yacTBoBano B MeXayHapoaHOM
NPOEKTE 1 yCnewHOo BbINOAHWNO CBOIO 3ajaYy, CHa-
Yyana BbINOMHMB MaKeTHbIM BapuaHT 3K, a 3atem
M nofiHoMacwWwTabHbI — Nocne NPOBEAEHHbIX UCMbI-
TaHuM Ha makete. MocTtaBoyHbIV 34K yxe Havyan
CBOIO TPYAOBYIO AEATENBbHOCTb, BbINOMHWUB NepBble
TpaHcnoptupoBkK OAT n3 BoeTHama. MNpeseHTauuns
NpoeKTa No pa3paboTKe, U3roTOB/IEHUIO U IKCMNYya-
Taunn 30K 6bina ¢ UHTEPECOM MPUHATA Ha MeEXKAy-
HapogHon KoHdepeHuun PATRAM-2013. OCHOBHble
Macco-rabapuTHble xapaKTepUcTuKK: Bec — 18500
KI; Hapy»KHbl anametp 2816 mM, BbicoTa — 3065
MM (cM. $0TO). PYHKLUMIO NO 3aluTe OCHOBHOIO
KOHTENHepa OT BHELHEro BO34eNCTBUS BbIMOJHS-
10T chepbl, KOTOPbIE pa3MelleHbl BOKPYT. bnarogaps
LapoBuaHoN GopmMe AaHHas KOHCTPYKLIMS NO3BONS-
€T NoracuTb UMNY/bC U CHU3WUTb YAapHYI0 HarpysKy
Ha OCHOBHOW KOHTenHep. CTeHAoBbIE UCMbITAHUA
Ha MaKeTe MONHOCTLIO NOATBEPAWIN NMPaBUIbLHOCTb
KOHCTPYKL MK M BbIGOP MaTepuana.

MOCTOSAHHBIM, HO HE MEHEee OTBETCTBEHHbIM, SB-
nsetcs npondsBoacTeo Ha BCMITO TexHONorMyecKkux
Tpy6 13 antomMuHmeBblx cnnasos CAB. [laHHoe npo-
M3BOACTBO SIBMIANOCH YHWKaNbHbLIM NPW CO3L4aHUK,
TaKMM YHUKaNIbHbIM OHO OCTaEeTCs U certyac — Bbl-
NYCK TEXHONOTMYECKMX aNlOMUHUEBBIX TPY6 ANs saep-
HbIX peakTopoB TMna PEMK 6bi1 0CBOEH TO/IbKO Ha
BCMIMO. Tpy6bl B nocneaytowem ncnonb3ytoTes ans
M3roTOBJIEHNS YNPaBNAOLWMX peakumnein c60pokK, HK
OAMH peaKTop 6e3 HMX He paboTaeT. B cBs3u ¢ nocTe-
neHHbIM BbiBogoM PEMK 13 akcnnyatauun BCMINO
CTasio 3a/I0KHUKOM CUTyaLMK: NPK Nagatolmnx 06b-
eMax 3aKa30B Mbl 0693aHbl 06ecneynBaTb HE06X0-
UMbl YPOBEHb MPON3BOACTBEHHbIX MOLHOCTEN, @
camoe BaXkHoe — Heo6xoAnMbIV NPodEeCCUOHaNbHbIN
YPOBEHb Ha 3TOM y4acTKe, Tem 60ee, 4To 3a nocnes-
HWe BOCEMb 1IET TPE6OBaHUS K KavyecTBy NPOAYKL MK
TONbKO Bo3pacTaloT. CeroaHs Bce TeXHONOrnyeckune
Tpy6bl BbIMNOMHATCA C cobnogeHnem TpeboBaHmni
HMN -071-2006.

[ewvctBUTENBHO, 32 NocneaHue natb net BCMIMO
AKTUBHO COTPYAHMYANO0 U CEroaHs NpPOAOIKAET Co-
BMECTHblEe PaboTbl C BEAYLIMMU MaTEPUANoOBELYECKH-
MU, MPOEKTHLIMM OPraHn3aLMsaMu B 061acT UCMNOSb-
30BaHUs aTOMHOM 3Heprun. bonbloN NpaKTUYecKni
ONbIT, COBPEMEHHAA Hay4yHO-UcCnefoBaTeNbCcKas
6a3a 1 KUBOWN MHTepec crneumannctos BCMIMO no-
3BO/ISET OCYLECTBNATb CaMble CMefble MPOEKThI B
KOPOTKME CPOKM.

BbICOKWE TEXHOJIOTMW / HIGH TECHNOLOGY

VSMPO-AVISMA Titanium Alloys for

Nuclear Sector

VSMPO-AVISMA CORPORATION

1, Parkovaya st., Verkhnyaya Salda,
Sverdlovsk region, 624760, Russia
Phone: +7 (34345) 6-23-66

Fax: +7 (34345) 2-47-36

VSMPO-AVISMA Corporation JSC. (hereafter VS-
MPO) is the world largest and Russia only integrated
producer of titanium products. The enterprise was
founded in 1933. The first titanium ingot was pro-
duced in 1957, and the epoch of titanium production
began 50 years ago. With its research and produc-
tion capacity, the company can manufacture ingots
weighing 18 tons.

Today Russia represented by VSMPO has share
of 25% of the global titanium market. It is the largest
share that speaks a lot for the country’s role in the in-
ternational business. It is not a share in raw materials
butin high-tech downstream products characterized
by unique chemical composition, structural behavior
and geometry. The company produces 33 titanium-
base alloys and purpose-oriented alloys for compo-
nents with specified performance characteristics.
The products are used in hi-tech industries: aircraft
industry, shipbuilding, nuclear industry, chemical and
petrochemical industries, oil and gas.

The main consumers of Russian titanium semi-
finished products are aircraft industry and engine-
building both in Russia and abroad; but now demand
from shipbuilding and nuclear industry is also growing.

Development of titanium alloys for shipbuild-
ing began at the same time as smelting of titanium
ingots was assimilated, and continued throughout
the titanium industry evolution. Now the work is be-
ing done jointly by the top material-science institute
Prometei Research Institute and VSMPO.

Russia’s atomic fleet uses structures of titanium
alloys not only in nuclear submarine hull but in power
plants too. It helped improve service performance and
service life of the product as a whole. The experience
in nuclear submarines was used in construction of
atomic icebreakers. Russia is the leader in the field.
The project of the offshore nuclear power plant is at
the final stage of implementation.

VSMPO is a reputable producer and supplier of
titanium semi-products used in steam generators,
turbines and condensers of nuclear plants. For this,
special titanium-base alloys developed by Prometei
Research Institute are used. VSMPO is a producer of
seamless titanium pipes. Production of helical finned
pipes was resumed in 2008, and a shipment of such
pipes was effected for a Rosatom project in 2013.

With Russia’s vast experience in titanium al-
loys in nuclear submarine power plants and atomic
icebreakers and world experience in use of titanium
for desalination systems, it has become possible
to use extensively titanium products in nuclear fa-
cilities under construction: condensers and rotating
blades of steam turbines, heat-exchange equipment.
Due to the use of titanium, equipment life has been
prolonged to 60 years, which is compatible with a
nuclear reactor life-time.

CsapHble Tpy6bl / Welded pipes

Two trends are prominent in the nuclear sector
now: increase of power-generating units capacity
to 1,400 MW and development of mobile plants of
offshore nuclear power plants type to generate energy
for remote areas.

Fifty-years experience in titanium alloys has
proved that they are indispensable in steam genera-
tors, condensers, circulators and other components
of water-cooled water moderated nuclear plants,
specifically:

— they have high radiation resistance at tem-
peratures 250° to 400°C;

— they have weak capacity to absorb radiation
and good capability to become free from induced
radiation;

— they have high corrosion stability in water and
vapor at temperature to 400°C under radiation;

— they have high long-term and short-term
strength at temperature to 400°C without corrosion
and mechanical damages.

In 2011-2013, in cooperation with Prometei
Research Institute, VSMPO was engaged in devel-
opment of titanium-base low activated alloys and in
estimation of performance characteristics of titanium
alloys used for production of large-dimension blades
for power plants with capacity of 1,400 MW. Both
the projects were a success and they confirmed that
titanium was a correct choice and there are bright
prospects of the projects commercialization.

In the period of 2010 through 2012, VSMPO
acquired vast experience in preparation of regula-
tory base and technologies cooperating with Sosny
Research and Production Company in preproduction
of brassboard of guard vessel. The project was imple-
mented within a joint Russia-US program aimed at
reduction of nuclear waste recycling. The guard vessel
is designed to protect the container with radioactive
waste that is brought from facilities built abroad in
accordance with Russian design to fulfill the manda-
tory international norms. Until recently, transporting
of liquid radioactive waste by air was prohibited, but
protection methods are changing and the rules are
changing too. VSMPO successfully fulfilled its mission
in the international project: first, it produced the guard
vessel brassboard and then, after the brassboard test-
ing was completed, made a full-scale guard vessel ver-
sion. The first guard vessel has already been used for
transporting spent fuel from Vietham. The guard vessel
project was successfully presented at PATRAM-2013
international exhibition. The main properties: weight
— 18,500 kg, outside diameter — 2,816 mm, height
— 3,065 mm (see photo). Spheres around the main
container protect it from external exposure. With its
spherical form, the vessel can extinguish the impulse
and reduce the impact load on the main container.
Benchmark tests have confirmed the correctness of
the design and material.

No less important is the permanent produc-
tion of aluminum-alloy pipes. The production was
unique at the time the company was founded,
and it remains to be such: only VSMPO produces
aluminum pipes for LWGM-type reactors. The pipes
are used in assemblies that control the reaction,
and no reactor can do without them.

Tpy6bl co cnupanbHbiMu pe6pamum / Helical
finned pipes
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MoaynbHble pewleHna «Banet»
ANd opraHv3aLuuu ydeTa
3HEPropecypcoB «Noj KoYy»

B3/ET

rPYMNMNA KOMMNAHUN
<
190121, Poccusn, Cankr-lleTepoypr,
yn. Macrepckasn, 9
Ten.: 8 (800) 333-888-7 (MHOroKaHa/IbHbIN)

E-mail: mail@vzljot.ru
www.vzljot.ru

Mpynna KomnaHun «B3net» — Bepyliee
NpPoOuM3BOJCTBEHHOE NpeanpusTUe, 1Maep B
pa3pab6oTKe U NPOU3BOACTBE NPUGOPOB U
cCUCTeM yyeTa pacxopa XUAKOCTEW, rasa u
TennoBom 3Hepruu. NK «Banet» paspabartbi-
BaeT U BHeApseT HoBeWlune CUCTEMbl KOM-
Mep4YecKoro M TexHOJIOrM4ecKoro yvera,
npeanaraetr MHHOBaLMOHHbIE TEXHUYECKHUE
peleHns U oKa3biBaeT NOJIHbI KOMIUIEKC
CEepPBUCHbBIX YCAYT.

HayaB cBOW [eATeNbHOCTb Ha PblIHKE B
Havane 1990-x rogoB KaK He6GOoMbLION NPOU3-
BOACTBEHHbIA KoonepaTus, KOMNaHusa «Banem
cerofHs sIBNSeTCA KPynHOM NMpOW3BOACTBEH-
HOWM CTPYKTypon deaepanbHOro macwraba, Bbl-
nycKatowen BbICOKOKAYeCTBEHHYIO CEPUNHYIO
NPOAYKLMI0, BOCTPeBOBaHHYI0 BO BCex chepax
HapOAHOro X035MCTBa, rae MMeeT Mecto 060poT
Tenna, ras3a v pasNnyHbIX XXUAKOCTEN. BbinonHas
CBOIO MMaBHylO 3aga4vy — BbINYCK U BHEApPeEHWE
COBPEMEHHbIX, HaEKHbIX, DYHKLMOHANbHbIX NPK-
60pOoB M CUCTEM yYeTa, rpynna KomnaHum «Banem
npUaepKMBaETCS MEXAYHaPOAHbIX CTaHAAPTOB
BeAeHus Gu3Heca, OCyLeCcTBASET AeATENbHOCTb
Ha pblHKE B COOTBETCTBMU C MPUHLMMNAMMU TFO-
CyAapCTBEHHOM NOMIMTUKK IHeprocoeperkeHums.

3aHumas 25% NpPoLEeHTOB POCCUNCKOTO PbIH-
Ka CUCTEM yyeTa IHepropecypcoB, KOMMNaHus
«B3nem ycnewHo paboTaeT ¢ 3aKa34yMKamu U3
KNIOYEBbIX OTPACNeN peanbHOro CeKTopa 3KOHO-
MWKK — OT }KKX 1 BogOKaHanoB 40 npeanpusaTuim
aTOMHOM NPOMbIWAEHHOCTU. B Yncne NoCTOSHHbIX
KIIMEHTOB v NapTHepoB MK «<B3neT» Ha npoTsaxe-
HUKM MHOTMX NeT HaxoadaTtcs npegnpuatus OAO
«KoHuepH PocaHneproatom», OAO <ATOM3Hep-
ronpom» 1 Apyrue NPOM3BOACTBEHHbIE CTPYKTYPbI
lockopnopauuu <PocaTom».

K «B3nem npuHUMaeT aKTMBHOE y4acTue
B peanu3auuu rocyfapCTBEHHbIX Nporpamm
3HeprocbeperkeHns U NOBbILLEHUS 3HEProad-
GEKTUBHOCTM 1 LLMPOKO UCNOJIb3YeT KOMIMIEKC-
HbIM NOAX0A B OpraHM3aumm NnprbopHOro yyeta
Ha 06beKTax aHepropecypconoTpebneHuns KX,
oTpacnen TOK n npomblNeHHoM chepsbl. B Lensx
COKpalLLEeHNs CPOKOB NMPOBEAEHUS MOHTaXHbIX
paboT Ha 06bEKTE M YNPOLLEHWS MOATOTOBKM MPO-
E€KTHO-CMETHOM AOKYMEHTaLIMK crneunanucTamm
'K «B3net» paspaboTaHbl MOAYNbHbIE PELLEHUS
y3/10B y4yeTa TennoBomn aHeprum u XBC ana uns-
MepeHUs napamMeTpoB NOTPe6NSEMbIX PECYPCOB
W NpeacTaBneHns AaHHbIX NPUOOPHOro yyeTa.

Mopaynu y3na yyeta TENJ0BOW 3HEPrumn
«B3JIET YYT3» u moaynu y3na yueta XonogHOHU
Boabl «B3JIET YYXB» KOMMNNEKTYIOTCS BbICOKO-

KayeCTBEHHbIMWU COBPEMEHHbIMU Mpubopamu
(B 4aCTHOCTK — HOBEHLUMMU pacxoaomepamu-
cyetynkamu «B3JIET IP» moaudukauum Jlant
M»), MOTyT 6bITb M3rOTOBJIEHbI KaK NO TUMOBLIM
cxeMaM, TaK M C y4eTOM MHANBUAYaNbHbIX MOXKe-
NaHWM 3aKa34MKOB, a TaKKe NpeaycMaTpmBaioT
OCHalleHWe MHTeNNeKTyanbHbIMU CpeacTBamm
CBSI3U /15 pa3BepTbiBaHWUA aBTOMaTU3MpPOBaH-
HbIX CUCTEM y4yeTa pecypconoTpebneHuns u auc-
netyepusauun. [Ina peweHunsa 3agay aBToma-
TU3auuKn ynpaBlieHUs 1 y4eTa IHepropecypcos
Hanbonee adGEKTUBHO UCMONb30OBAHWE MOAYNEN
y310B y4yeTa «B3neTt» COBMECTHO ¢ MOAY/IbHbIM
peweHuem «Banet ATMN».

Mopaynu «B3JIET YYT3» u «B3JIET YYXB»
co6upaloTcs B 3aBOACKUX YCIIOBUAX C KOM-
nAeKTauuen «noj Kawy», YT0 3HaYUTENIbHO
COKpaljaeT Bpems Ha npoBejieHue MOHTa-
}Ka 1 NyCKOHanafo4HbIX PaboT Ha 06beKTax
aQTOMHOW NPOMbILLJIEHHOCTH.

Bca npoaykuus FK «Banet» coorBert-
cTByeT Tpe6oBaHuAM Kayectsa FOCT P UCO
90012001 n mexxayHapogHoro craHgaprta ISO
9001. NMpu6opsbl yyeTa «<B3neTt» BKAOYEHbI B
lTocynapcTBeHHbIN peecTp CpeaAcTB usmepe-
HWI, UMEIOT BCe HeoGXoauMble cepTUdUKaTbl
W pa3pelleHUs COOTBETCTBYIOLMX OPraHoB
Haj30pa v KOHTPOJIS, B TOM YMCJIE U IULLEH3UIO
Ha U3rotoBneHue oé6opyaoBaHus gas A3C.

CUCTEMBI YMPABJIEHMA N KOHTPOJ1A

9, Masterskaya st., Saint-Petersburg,
190121, Russia

Phone: 8 (800) 333-888-7

E-mail: mail@vzljot.ru

www.vzljot.ru

Vzlyot «Turnkey»
Modular Systems
for Energy Auditing
Organizations

Vzlyot group of companies is a leader in
the field of production of liquids, gas and heat
consumption metering devices. The company
develops and introduces state-of-the-art com-
mercial and industrial metering systems, offers
innovation engineering solutions and a full
range of services.

Founded in the early 1990s as a small produc-
tion cooperative, Vzlyot is now a large industrial
company of federal significance. It manufactures
high quality products for all branches with circu-
lation of heat, gas and various liquids. The main
mission of the company is to produce modern,
reliable, efficient measuring devices and systems.
It sticks to the international rules of conducting
business, and performs activities in accordance
with the state policy of energy saving. With its
25-percent share of the Russian energy measur-
ing devices market, the company has partnership
relations with customers from the key sectors of
the economy, including municipal utilities and
nuclear facilities. The list of its regular customers
includes Rosenergoatom Concern JSC, Atom-
energoprom JSC and other industrial divisions
of Rosatom Corporation.

Vzlyot company is an active participant in
the state programs of energy saving and energy
efficiency increase; it applies a comprehensive
approach to energy auditing in utilities organiza-
tions, at fuel and energy enterprises and indus-
trial companies. With the aim to reduce the time
of assembly work and to simplify preparation of
design and estimate documentation, Vzlyot spe-
cialists have developed modular units of heat
and cold water measuring devices used for meas-
uring consumption and data reporting. VZLYOT
UUTE («B3JIET YYT3») heat measuring modules
and VZLYOT UUKhV («B3J1ET YYXB») cold water
measuring modules are equipped with high-quality
devices (in particular, state-of-the-art VZLYOR
ER flowmeters of Light M modification). They
can be of standard design or, otherwise, can be
produced in accordance with customers’ special
requirements. They can also be equipped with
individual means of communication to ensure
deployment of automatic consumption auditing
systems. For the organization of automatic energy
consumption management and audit systems,
a combination of Vzlyot measuring modules and
Vzlyot ATP module is most effective.

VZLYOT UUTE and VZLYOT UUKhV modules
are produced «turnkey», which helps reduce the
time of assembly and start-and-adjustment
works at nuclear facilities.

Vzlyot products are in full conformity with
GOSTR IS0 9001-2001 standard and ISO 9001.
Vzloyt devices are registered in the State Meas-
urers Register. The company has all necessary
certificates, permissions of supervisory authori-
ties and a license to produce equipment for NPP.
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CUCTEMBI YNPABJIEHWA N KOHTPOJ1A

dryr «oHrL HUMNC um. KO.E. CegakoBa» — COBPEMEHHbIN AMHAMNYHO Pa3BUBAaIOLLMICS HayYHO-MPOU3BOACTBEHHbIN KOMITIEKC PaANO3/IEKTOOH-
Horo npoguis B coctaBe [ocyaapCTBEHHON Kopriopaumm 1o atoMHoHn aHeprm «Pocatom». OcHoBaH 23 ¢peBpasis 1966 roga A1 pa3paboTku U U3-
roTOBJ/IEHMS OMbITHLIX 06pa3Lj0B 60PTOBON PaAMNOIIEKTPOHHOM annapaTypbl B MHTepecax MuHucTepcTBa cpeiHero MalMHOCTPOEHMS.

OcHOBHas Hay4Has crieunann3aumsi MHCTUTYTa: TEXHUKa PajnMoCBsa3U, paamnoioKaumnmu U paguotenemeTpmm, MHGOpMaLMOHHbIE TEXHOIOMMM B MPO-
MBbILLIIEHHOCTH, M0YNPOBOAHMKOBAS MUKPOIEKTPOHUKA.

OcHOBHbIe HanpaB/ieHUs BeSITE€/IbHOCTH:

e rIpoBefieHne uccaenoBaHuil, pa3paboTKa, M3rotToBreHne npmMbopoB U CUCTEM aBTOMaTUKK B MHTepecax fockopropaumn «Pocatom» u MO P®;
e pa3paboTKa, M3roTOBAEHME U BHEAPEHNE MPOrPaMMHO-TEXHUYECKUX cpeacTB A151 ACY TIT aTOMHbIX 91EKTPOCTaHUMI M NPEANPUSATI TOMINBHO-

3HepreTn4ecKoro KomMmrijiekca,

® [IDOEKTUpPOBaHNE U cepm?lHoe U3roTOB/IEHNE U3AENTNI TBepﬂOTeJ'IbHOI/VI MUKPOIJIEKTPOHUKHN.

OAHO M3 cTpaTernyeckux HanpasiaeHUi pa-
60tbl HUMNC — paspaboTka U Npou3BOACTBO
cpeacTB aBTOMaTU3aLMy ANt POCCUMCKMX U 3a-
py6erHbix AQC. Mctopus BxoxaeHna HUMAUC B
pbiHOK ACY Tl anst aTOMHbIX 3MEKTPOCTaHLUM
6epeT cBoe Havyano B 1999 r., Korga UHCTUTYTY
66110 nopyyeHo BbinonHUTL HWUOKP no co3pa-
HWIO COBPEMEHHbIX Ha TOT Nepuos BpeMeHu
NpPorpaMmMHO-TEXHUYECKMX CPEACTB A5 OCHa-
WeHUs 61104HbIX M PE3EPBHBbIX MYNLTOB yNpaBe-
HUS 3Hepro61okoB ASC ¢ NPenMyLLECTBEHHbBIM
MCMNOMb30BaHMEM OTEYECTBEHHON 3IEMEHTHOWM
6a3bl.

[MoHMMas, 4TO ANS BbINOMHEHWSt aMOULIMO3HbIX
nnaHos [ockopnopauuu «Pocatom» Mo pasBUTUIO
aTOMHOM 3HEPreTUKM HeobXxoaMMa KoHCoNMaaLmMs
YCUMIA MHOTUX YHaCTHUKOB 3TOro pbiHKa, HUMUC
BbICTYNW MHULMATOPOM co3aaHus KoHcopumyma
npeanpusaTUM pa3paboTYMKOB 1 NPOU3BOAUTENEN
o6opyaoBaHuns ACY TN ASC (nanee KoHcopumym).
Mpeto nopaepxanv psa npeanpuaTuii, UMeoLmx
3HAYUTENbHbINA OMbIT MO CO3AAHUI0 PA3NUYHbIX
NOACUCTEM ynpaBieHns TEXHONOrMYECKUMU NPO-
ueccamu Ha AQC, TAC u ap. B HacTosiLLee Bpems
KoHcopuuym 06beanHun BeayLwme NpeanpusaTus

Bno4HbIf NyHKT ynpaBneHusa A3C Kyaankynam (3b N21) (MHausa) / Kudankulam NPP control room, India

50 ATOMHbIV MPOEKT

Poccun B o6nactM cosfaHus COBPEMEHHbIX
ACY TI; ®HNLU HUMNC, BHUNA, POAL-BHUNID,
HIMMN BHUN3SM, KypyaToBCKUA MHCTUTYT, Mprbo-
poCTpoUTENbHbIM 3aB0Of «TeH30p», NpubopocTpo-
UTENbHbIN 3aBof (I. TPEXropHbIn), ATOM3Hepro-
npoekKT (r. MockBea).

[MMNOTHBLIM MPOEKTOM, Ha KOTOPOM BbIKPU-
cTtannu3oBanacb uaesa KoHcopuuyma no cos-
OaHUIO COBpeEMEHHOM KomnbloTepHon ACY TI1,
cTan TpPeTuit aHepro61oKk KannmHWHCKOM aTOMHOM
cTaHuumu. CeroaHs ata ACY Tl aBnseTcs Hanbonee
COBEPLUEHHOW CUCTEMOW aBTOMaTU3UPOBAHHOIO
yrnpaB/ieHns B POCCUNCKON aTOMHON SHEPTETUKE.
B ACY TN KanuHunHckon ASC npMMeHeHbl caMble
COBpPEMEHHbIE MPOrpaMMHO-TEXHUYECKUE Cpes-
cTBa M TexHonoruu. Bce cuctembl aHeprobaoka
MHTErpMpOBaHbl C CUCTEMOMN BepPXHero 6s104-
Horo ypoBHs (CBBY). Bnepsblie Ha ASC Poccuun
peanun3oBaHoO AMCNIENHOE ynpaBneHne o6opy-
[OBaHMEM C pabouunx ctaHumi onepatopos. K
HacTosiemy momeHTy ACY Tl aHepro6noka N23
KanuHuHckon ASC yrke NoYTu AecsiTb JIET HaxXo-
[OMTCS B NPOMBILLIEHHOW 3KCNayaTauumm.

OcHoBHble 3aga4u, Kotopble pelwaeT KoH-
CcopLMyM, 3TO:

www.niiis.nnov.ru

e peanunsauus npoeKktoB ACY TI aHepro-
6n10KoB ASC HOBOroO NMOKONEHUS, KaK eanHON
CEPUNHOM CUCTEMBI;

e MJJTAHOMEPHOE CHUXEHUE LieH Ha o6opy-
floBaHue;

e ob6ecneyeHne BbICOKMX TpebOBaHUM K Ka-
4ecTBY, HalEXXHOCTW U 6€30NacHOCTH C YHETOM
CTaHAApTOB 3apybeXHbIX 3aKa34MKOB;

e obecrneyeHue 3aaHHbIX CPOKOB paboT no
pa3paboTKe, U3rOTOBNEHMIO M NOCTaBKe 060pY-
[l0BaHWS Npu MaKCUMasbHO BbICOKOW CTENneHu
3aBO/JCKOM rOTOBHOCTU K 3KCMyaTaumu;

e rapaHTMpOBaHHasa TEXHWYECKAs NOAAEPK-
Ka akcnnyataumu ACY Tl Ha NpoTSXKeHMM BCErO
YW3HEeHHoro uuKkna AJC.

CoBpEeMEHHbIE TEXHUYECKUE PELIEHUS, HO-
Bble MHOOPMaLIMOHHbIE TEXHONOMUU, CUCTEMHbIV
noaxos KoHcopuuyma BbiBENWM aBTOMaTU3UpPO-
BaHHYIO CUCTEMY YNpPaBAEHUS Ha NUANPYIOLWNUIA
YPOBEHb cpean NoaobHbix B Poccuu, caenas eé
3TaNoHOM AN co3AaHus HOBbIX cuctem ans AC.
CerogHst KoHcopumnym — pa3paboTymK, U3roto-
BUTENb M NOCTaBLWMK coBpemeHHon ACY Tl A3C,
obecneynBatowen: eguHoe MHGopMaLMOHHOe
npoctpaHcTBo A3C, 6e30MacHOCTb M 3 dEKTMB-




HOCTb 3KCMyaTaLmmn, MUHTErPUPYEMOCTb CUCTEM
1 obopynoBaHus, pedepeHTHOCTb B Poccuun m
3a pybexom.

Cuctembl ynpaBneHus, co3faHHble KoH-
copuunymom, pabotatoT Ha 50 aHeprob6sokax B
Poccuun 1 3a py6erkoM, Taknx Kak aHeprobioKku
N23, 4 KanuHuHcKom A3C, N22 PocToBcKomn ASC,
TaHbBaHbcKoM ASC (KuTaw), ASC bywep (MpaH),
aHeprobnoku N1, N22 ASC KyaaHkynam (MHAus)
n ap.

HUNWNC moxHO paccmaTpuBaTh Kak Harnag-
HbIV NpMMep noaxoa npeanpuatui KoHcopum-
yMa K opraHv3aLmm co3aaHus U npon3BoacTBa
coBpeMeHHbIx ACY TIM A3C:

e cO3JaHue Hay4YHO-MPOM3BOACTBEHHOM
6a3bl, No3BoNAOWEN BbiNyCKaTb 060pyao-

BaHue ACY Tl gna AByx-Tpex aHepro6J0KoB
B rog;

e OpraHu3daums cucTembl NONHODYHKLIMO-
HaNbHbIX KOMMIEKCHbIX 3aBOACKMX UCMbITaHWN.

Kaablh NpoeKT MMeeT CBOEro rnaBHO-
ro KOHCTpyKTOpa. [Npu3HaHnemM AOCTUKEHUN
HUNWNC B chepe npumeHeHU MHOPMaLUOH-
HbIX TEXHOOMU CTano ycrnewHoe BbiNoIHEHUE
MHCTUTYTOM OYHKLIMM TNaBHOMO KOHCTPYKTOPaA
ACY TINl atomMHOM cTaHuuK «KygaHKynam» (Pe-
cnybnuka Nugus).

B HacToswee Bpems npeanpuatuamm KoH-
copuuyMa BefyTcsi paboThl Mo peannaauunv nep-
CNEKTUBHbIX NPOEKTOB Ha Kypckon, CMONEHCKOW,
Benopycckon, HoBoBopoHexcKor, PocToBcKo#,
JleHnHrpagackon, benosipckon aTOMHbIX CTaHLMSAX,

CUCTEMBI YMPABJIEHMA N KOHTPOJ1A

A3C KypaHkynam v ap. He 3a ropusoHtom — A3C
B ®uHnAHAMKM, BeHrpun, BbeTHame U T. .

Heo6xoanMmo BblaenuTb ABa BarKHEMLIMX
CcO6bITUS MPOLLAOro roaa: NepBoe — BbIXOA Ha
100% MOLLHOCTHM M Nepeaaya MPaHCKOW CTOpoHe
HaxoAsLerocs B aKcnayataunn aHeprobnoka
Ne1 A3C byuwep, a BTopoe — cocToaBLIMKCS PU-
3UYECKUIM MYCK M 3HEepPronycKk nepeoro 6/0Ka
A3C «KygaHkynam» B UHauun. B o6omux npoeKrax
ACY TIN padpaboTku KoHcopumyma 3apeKOMEH-
foBana cebsl Kak coBpemMeHHas HajexHas 1
nepcnekTMBHas cuctema.

Research Institute of Measuring Systems named after Yu. Sedakov (NIIIS) is a rapidly developing research and production institution engaged
in radio electronics engineering. It is a division within Rosatom State Corporation. The Institute was founded on February 23, 1966 with the aim of
developing and producing prototypes of airborne electronics for the Ministry of Medium Machine Building.

The Institute specializes in radio communications, radiolocation and radio telemetering equipment, industrial information technologies, semi-

conductor microelectronics.
The main activities:

e research, development, production of instruments and automation systems for Rosatom State Corporation and the Defense Ministry;
e development, production and introduction of software and hardware for automatic process control systems of NPP and fuel and energy facilities;
e Design and serial production of solid-state microelectronics products.

One of NIIIS priorities is to develop and pro-
duce automation systems for Russian and foreign
NPP. The Institute began its activities related
to NPP automatic process control systems in
1999 when it was assigned a task to develop
advanced software and hardware tools for NPP
central and reserve control boards using mainly
Russia-made hardware components.

Realizing that joint efforts of all nuclear sec-
tor companies must be taken to implement
Rosatom’s ambitious plans of developing nu-
clear power engineering, NIIIS has initiated
«Consortium of NPP Automatic Process Control
Systems Developers and Producers». The idea
was welcomed by enterprises experienced in
various process control subsystems used at
NPP, thermal power stations, etc. Now the list
of Consortium members include the Russian
leaders in automatic process control systems
production, such as NIIIS, VNIIA (All-Russian
Research Institute of Automatic Equipment),
VNIIEF, VNIIEM Corporation (Research Institute
of Electromechanical Systems), Kurchatov In-
stitute, Tenzor Instrument Making Plant, Instru-
ment Making Works at the town of Trekhgorny,
Atomenergoproekt (Moscow).

The third unit of Kalininslaya NPP was the
Consortium’s pilot project within which the idea
of NPP automatic process control system was
refined. This system is the most sophisticated
one in Russia’s nuclear industry. It incorporates
the best software and hardware tools and tech-
nologies. All systems of the power-generating unit
are integrated with the upper level unit. For the
first time ever, display equipment control from
operators’ workstations was used. Kalininskaya
NPP-3 automatic process control system has
been in operation for ten years now.

The Consortium solves the following key
tasks:

e Implementation of projects of automatic
process control system of new generation;

e reduction of equipment cost;

e meeting high standards of quality, reliability
and safety with due account of requirements of
foreign clients;

e meeting target deadlines of development,
production and supply of equipment ready to
operation;

e guaranteed technical support of the sys-
tems operation during NPP life-cycle.

Due to the used technical solutions, new
information technologies and systemic approach
of the Consortium, the automatic control system
has become a leader among similar systems in
Russia and a model for new NPP systems. Now
the Consortium develops, produces and supplies
advanced automatic process control systems
that ensure NPP single information space, safety
and operation effectiveness, integratability of
systems and equipment, referenceability in Rus-
sia and abroad.

The Consortium’s control systems are used at
50 power-generating units in Russia and abroad,
including Kalininskaya NPP-3 and 4, Rostovskaya
NPP-2, Tianwan NPP (China), Bushehr NPP (Iran),
Kudankulam NPP-1 and 2 (India), etc.

NIIIS is a good case story about the approach of
the Consortium to the organization of the process of
developing and producing modern control systems:

www.niiis.nnov.ru

e creating research and technical base suf-
ficient for producing control systems for two or
three NPP units each year;

e organizing a system of full-scale factory
tests.

Each project is supervised by a chief de-
signer. Functioning as the chief designer in the
Kudankulam NPP control systems project is a
sign of recognition of NIlIS’s achievements in
the IT field.

Now the Consortium member companies
are engaged in promising projects at Kurskaya,
Smolenskaya, Belorusskaya, Novovoronezhs-
kaya, Rostovskaya, Leningradskaya, Beloyars-
kaya NPPs, Kudankulam NPP. Future projects
include Finland, Hungary, Vietnam, etc.

Summing up the results of the year 2013,
two important events must be mentioned: attain-
ment of 100% capacity of Bushehr NPP-1 and
conveying it to the Iranian party; physical start-up
and power start of the 1st unit of Kudankulam
NPP in India. In the both cases the automatic
systems of the Consortium proved to be reliable
and advanced.

BnouHbIf NYHKT ynpaBsneHus A3C bywep (UpaH) / Bushehr NPP control room, Iran
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[JMNCTaHUMOHHO ynpaBnsieMbli MOOUIbHbIM POBOTOTEXHUYECKMW KOMMJIEKC Ha 6a3e
YHUBEPCA/IbHOTo GPOHTa/IbHOr0 MUHU-NOrPy34nKa ¢ 6optoBbIM NoBopoTtoM ANT 750

OAO «KOBPOBCKMUi 5
JJIEKTPOMEXAHUYECKUU
3ABO[»

601919, Bnagumupckas o6nacTtb,
r. Koepos, yn. Kpyncko#, a. 55
Ten.: +7 (49232) 9-38-75

E-mail: volkov@kemz.org

JAMcTaHLMOHHO ynpaBasieMblii MOGU/IbHbIA
POGOTOTEXHMYECKUIA KOMNIEKC

B.B. Jle6epeB, reHepanbHbii AUPEKTOP
0OAO «<K3M3»

OAOQ «KoBpOBCKHIN 3/1EKTPOMEXAHWUYECKNI 3a-
BoA» ¢ 1941 roga pa6oTaeT B cTpyKType OMNK Po.

B HacToslee Bpems OAO «K3M3» nHTerpm-
POBaH B CTPYKTYpY [0OCyAapCTBEHHOW KOprnopaLmm
«PoccuiCKmne TEXHONOT UMY,

Ykasom [pe3unaeHta PP ot 4.08.2004 r.
N2 1009 OAO «<KOM3» oTHECEHO K NPeanpusaTu-
M — CTpaTerMyecKMM napTHepam rocyaapcrea
(nepeyeHb N2 2, 0. 178).

YuunTbiBasi akTyanlbHOCTb TEMbl Pa3BUTUS PO-
60TOTEXHMKK B Poccuitckon degepaumm Hamu
pa3paboTaHo Ha 6a3e MUHU-Norpy3vynKka ANT
— MHOroueneBoe po6oTOTEXHUYECKOE CPEACTBO
(MPC).

Ha3HayeHune n3genvsa — pelweHne MHxeHep-
HbIX 3a4ay B MecTax, CBA3aHHbIX C OMaCHOCTbIO
[ONS KU3HU, 6€3 HenocpeacTBEHHONO y4acTus
YyenoBeKa: B 30He 3aBasoB, aBapui, pagnoak-
TMBHOIO, XMMUYECKOro 1 6aKTEPUONOrNYEeCKOro
3apakeHus 1 T. 4. (CM. puc.).

MHoroueneBoe po60oToTEXHUYECKOE Cpea-
ctBo (MPC) B aBrycte 2013 roga 6bli10 BriepBble
npeacTaBNeHo Ha BbicTaBKe «[leHb MHHOBaLWM
MuHucTepctBa 060poHbl Poccuickon Pepepa-
LU1K» M NOSYHMNIO BbICOKYIO OLLEHKY PYKOBOACTBA
MO P® v y4acTHMKOB BbICTaBKM.

TeXxHUYeCKHEe XapaKTepPUCTHUKH

[pysonogbemMHOCTb
MakcrMMasnbHasa 1anbHOCTb ypaBAeHUs

KonnyecTtBo Tenekamep

750 Kr
1000 m

[a6apuTHbIE pa3Mepbl B TPAHCMOPTHOM MOJIOKEHUU:

— AnvHa
— WMpKHa
— BbICOTa

3375 mm
1720 mm
2600 Mm
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Ctpoutenoctso A3C
NPP building




CTPOUTE/IbCTBO ASC

B.H. NETYXOB, reHepanbHbi# AUPEKTOP,
U.A. NAPLIUKOB, KOHCY/ILTaHT NO MarTe-
MaTU4YeCKOMY MOAE/IMPOBaHMIO,

A.M. WEKATYPOB, Beayliui HHKEHep-
nporpamMMMcT,

K.A. TIMO®EEB, Begyliui apXuTEeKTOp
nporpaMMHOro KomMmmjieKkca

000 «3B CepBuc»

MEMXayHapOAHbIX MPOEKTOB M NPOrpaMm.

COGCTBEHHbIX UBMEHEHMI Ha BECb MPOEKT.

Co3aHMe KOMIJIEKCHOW Mofienun
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OpHa 3 OCHOBHBIX CTOSILLMX Nepes aTOMHOM
3HEpPreTMKon 3agay — obecrneyeHne BbICOKOro
ypoBHSA 6e30nacHOCTU K HaaexHocTn ASC. MNpu
3TOM BO3HWKAET LeNblit psj 3adad, cBA3aHHbIX
C BO3MOHbIMW aBapusiMu: MPOrHO30M UX BO3-
HUKHOBEHMS U CLIEHAPUSAMU NPOXOXKAEHMS, pas-
pabOoTKOM TEXHUYECKMX CPEACTB MO yrpaB/ieHUIo
C Uenbld MWUHUMMU3AUMKU NMOCNEACTBMM M T. M.
B o6wem B1ae noBegeHne peakTopHON yCTaHOB-
Ku (PY) He onucbiBaeTcs aHaIMTUYECKK, MOITOMY
COBPEMEHHbIN aHanu3 6e3onacHocTi A3C conpo-
BOX/JaAeTcs UCNoNb30BaHWEM Habopa pacyeTHbIX
KOAOB AN15 UCCea0BaHWsA NPOLLECCOB pa3HOM Npu-
poabl: TENOrMapaBanKa, HEMTPOHHaa GuU3nka,
3NEeKTPUKa U T. N. Ha pelueHune 3agay NoBbILEHUS
6e3onacHocTv ASC HanpaBneHbl MHOrOYUCEH-
Hble 9KCMEepPUMEHTaNbHbIE U pacyeTHble Uccne-
[10BaHUs, NPOBOAMMbBIE B paMKax POCCUNCKUX U

A3C — CNOMXKHbIV TEXHUYECKNN OOBEKT, CO3a-
HUEM NPOEKTa KOTOPOro 3aHUMaIOTCS Pa3fiyHble
npodunbHble opraHnsauuu. lNMpouecc co3aaHns
ABNSAETCA MTEPALMOHHbBIM: KOPPEKTUPOBKA NpPo-
E€KTHO-KOHCTPYKTOPCKOW AOKYMEHTaLIMK OJHOIO
M3 y4aCTHWKOB NPOEKTa (HanpuMep, USMEHEHNE
cocTaBa 060pya0BaHNA U KOMMOHOBKM TEXHOJTO-
rMYECKMX CUCTEM) MPUBOAUT K HEOGXOAUMOCTH
BHECEHWS UBMEHEHMWI y OCTaNbHbIX, YTO 3a4acTyl0
NpPUBOAWT K MOBTOPHOMY aHann3y 1 060CHOBa-
HWIO MPUHATBIX NMPOEKTHbIX pelleHnii. B noeans-
HOM cllydae Ka bl NPOEKTaHT, paboTatoLlni Hag
CBOEN NOKanbHOW 3aJaven, AonxKeH obnagatb
3HaHUAMU 0 paboTe NPOEKTUPYEMON CUCTEMBI
B cocTaBe Bcern ASC, 4To6bl NOHMMaTh BiMSHUE

Takune cBefeHMs MOXKET AaTb KOMMIEKCHas
Mogenb AMHamMUKK PY, KoTopas npeacrtaBnsieT
COO0M COBOKYMHOCTb pPacYeTHbIX MojeNien oT-
[eNbHbIX 3/IEMEHTOB M TEXHOIOMMYECKMX CUCTEM,
COrflacoBaHHbIX MO rPaHUYHbIM YC/IOBUAM, CUH-
XPOHW3UPOBAHHbIX MEXay CO6OW Mo MOAEIbHOMY
BPEMEHU U 0O6bEANHEHHbIX eAMHON 6Ga30M1 AaH-
HbIX cMrHanoB. Moaenb NO3BOASET C Pa3/INHHON
CTeneHblo AeTanm3aumnmn onpeaenTb 3Ha4YeHUs
BaXKHbIX ANn9 6€30MacHOCTU TEXHONOMMYECKUX
napameTpoB (TemnepaTypa, jaBleHue, 3HTalb-
nus) NPy pasnnyHbIX PpeXnMax akcnayataumm PY:
NPy HOPMasbHbIX YCIOBUSIX SKCMyaTaLmu, C Ha-
pyLLEHNEM HOPMasbHbIX YCI0BUI 3KCMyaTaLmu,
BKJIl0YAs NMPOEKTHbIE U 3aMNPOEKTHbIE aBapuM.

B cpepe pa3paboTkn SiminTech co3paHa
KOMM/JEeKCHas Mojenb AMHAMUKKN PY ¢ XuaKo-
MeTaNIM4eCKMM TENNOHOCUTENNEM B MEPBOM
KOHTYype, NpeAaHa3Ha4YeHHbIM 4na nepejayu Te-
NJ0BOW 3HEPTMM OT aKTUBHOM 30HbI peakTopa

MoaenbHO OpueHTUpoBaHHOE
npoeKkTupoBaHue B SimlnTech

K Tennoo6MeHHbIM MOBEPXHOCTAM MOAynewn 1c-
naputens B Buae Tpyoku ®@unbaa (MUC) v nony-
YEeHUS HaCbILLEHHOro Napa BO BTOPOM KOHType
NS NapoTypOuHHOM ycTaHOBKM (MTY).

[ns nepBoro KoHTypa PY npumeHeHa nHTe-
rpasbHass MOHOG/104Hasi KOMMOHOBKa C pasmMe-
LWEHHbIM B €4MHOM Koprnyce 060pyaoBaHWEM:
AKTMBHOW 30HOW CO CTEPXKHAMM MOrNOTUTENSIMM
CY3, MUC, rnaBHbIMU LMPKYISLMOHHBIMW Haco-
caMu 1 060pyAOBaHWEM, OPraHU3YIOLLMM TPAKThI
LUMPKYNAUMK TennoHocutens. mapasnmyeckue
CB$13M1 M0 TENIOHOCUTENIO MEXay 060pyA0BaHUEM
CUCTEMbI MEPBOro KOHTYpa GOPMMUPYIOTCA aNEMEH-
TaMu BHYTPUKOPMYCHbIX YCTPOMUCTB MOHOG/I0Ka
6€3 MCNoNb30BaHWs TPYGONPOBOAOB M apMaTypbl.

KomnneKkcHasa moaenb AMHamukm PY ¢ xua-
KOMEeTaNIMYECKUM TENNOHOCUTENEM BKIIIOYaeT
B cebs:

e MOAE/Nb PEaKTOPHOM YCTaHOBKMU

e MOAENb CUCTEMbI YripaBieHus

e e[lMHytlo 6a3y cUrHanos

e CpeacTBa KOHTPONS M ynpaBlieHUs.

BaHO OTMETUTb, YTO TEXHUYECKMUM NPOEKT Ha
PY ¢ XnaKomeTannimyeckum TenoOHoCUTENEM B
MOMEHT CO3[aHUsi KOMMIEKCHOM MOAENN Haxo-
ouncs B CTaguy pa3paboTKu, No3ToMy HE06X0au-
MbIM ycnoBuem 6bin0 o6ecneyeHne BO3SMOXKHOCTH
KOPPEKTUPOBKM PaCHETHbIX MOAENEeN, U3MEHEHUS

cocTaBa MOAeNMpyeMbix OOGBEKTOB U CUCTEM,
MoaepHU3aLUmnn cpeacTs ynpaBneHna Mmoaesnbto
N BU3yann3auuun pe3ynbratoB PacyeToB.

Mogaenb peaKTOPHOW YCTAaHOBKH

Mogaenb PY ¢ }XMaKOMeTanIM4ecKmum Tenno-
HOCUTENIEM BKJIKOHAET B cebst Moaenb TEMNOMU-
[OPaBNKM U HEMNTPOHHOW GU3KNKKM, @ TaKkKe MO-
[Oenn UCNONHUTENbHbBIX MEXaHU3MOB U OPraHoB
yrnpaBieHus.

[ns mogennpoBaHUs MPOLLECCOB TEMIOIM-
npaBnuKK B PY BbINONHEHA MHTErpaLUuUs cpeabl
pa3paboTku SimInTech ¢ TennornapaBAUYECKUM
NporpaMMHbIM CPEACTBOM [MaBHOIMO KOHCTPYK-
Topa PY — pacyeTHbiM Kogom TRIANA, a Takxe B
cocTtaB SimInTech BK/ItOYEH MOAyNb MO pacyETy
TennodU3M4ECKUX CBOMCTB KUAKOMETANTMYECKO-
ro TennoHocutens. MogepHusauusa SiminTech
obecneyuna:

e CO3[aHWe HOJaNM3aLMOHHbIX CXEM ANS
TRIANA B rpadunyeckom pegaktope SiminTech;

e aBTOMAaTUYECKYI reHepaLuio TEKCTOBOIo
danna BBofa BXOAHbIX AaHHbIX 4151 TRIANA;

e yrpaBJ/ieHMe pacyeToM U3 IMaBHOI0 MEHIO
SimInTech: 3anyck, nay3a, oCTaHOB, pecTapT.

B pamKax pa60Tbl cO3faHbl cneayouimne Te-
nnoruapaBnan4yeckue moaenu B coctase PY:

e Mofe/b NepBoro KoOHTypa (MOHO6/10Ka);
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e MOJ€eNb KOHTypa MHOrOKPaTHOM NPUHYAK-
TenbHOM unpkynaumm (KMILL);

e MoJesflb CUCTEMbI MACCMBHOMO OTBOAA Ten-
na (CNoT).

Mcnonb3oBaHwe rpaduyecKknx cpeacts Moge-
nupoBaHua SiminTech no3sonseT nonb3o0BaTesto
Ha BCex aTanax co3faHusi MoOAeNM onMpaTbes Ha
yno6Hoe BM3yasnbHOe NpeacTaB/ieHve Hogannsa-
LIMOHHOW (pac4eTHOM) cxeMbl 06beKTa. BcTpoeHHas
cucTEMA AMArHOCTUKKM obecneynBaeT aBToMaTh-
YECKYI0O COPTUPOBKY pacyeTHbIX GIOKOB CXeMbI
1 BbIIBASIET OWMOKM TOMONOIMU U CEMAHTUKM
napameTpoB. VIHTYMTMBHO MOHATHbIN MHTEpPdENC
o6neryaet AOCTyN K NapaMeTpam MoAenv ans pe-
[aKTMPOBaHWS U NOJTyHEHWE 3HAYEHUI PacCUUTbI-
BaeMbIX NepeMeHHbIX (TeMnepatypa, AaB/eHue,
MOLLHOCTb M Npo4KX) B BUAe online rpadpukos unm
Tabnuu,. MNMpn HE06Xx0AMMOCTU MOXKHO BbINONHUTb
AHMMUPOBAHHY!IO «3a/IMBKY» BCEV PACYETHOM CXEMbI
B COOTBETCTBMM C 3a@HHOM NOoNb30BaTeNeM LUKa-
JION, HaNpUMep, y4acTKM TPy60oNpoBOAOB C HU3KOM
TemnepaTypon 6yayT CUHUMKU U NPU NOBbLILLEHUA
TemnepaTypbl 6yayT MEHSATb LIBET O KPaCHOrO.

B kayecTBe npumepa Ha Puc. 1 npeacraBneHa
HoAanusauMoHHas cxema vyactn KMILL, pacno-
NO¥eHHoM B npegenax PY: mogenb cenapato-
pa, NOAKN0YEHHOr0 TPY60NpoBOAaMHU KOT/IOBOM
BOAbl U TPy6ONpoBOAaMMU NapoOBOASHOM CMECH
K moaynio ucnaputens (MUC). Ha pucyHKe TaK-
e npeacTaBneHbl paboyne OKHa ¢ 3aAaHHbIMU
CBOMCTBaMM OQHOMO U3 y3/10B CXEMbI C Nepey-
HeM napameTpoB [/19 0TO6PaXKeHUa cpeacTBamm
BMU3yanusauuu cpedbl pa3paboTkm SiminTech.

HenTpoHHO-dOM3MYecKas Moaenb peaKTopa co-
CTOMUT U3 KITACCUYECKON TOYEYHON MOAENN KUHETH-
KW HEWTPOHOB B LLECTUIPYNMOBOM MPUBNKEHNMH,
C 06paTHbIMU CBA3AMU U abdEKTaMM PEAKTUBHO-
CTW NO TeMMepaTtype 1 NJI0THOCTH TENIOHOCHUTENS,
TemnepaTtype Tonauea 1 oT gonnnep-adpdekra.

Mogenu TMNoBbIX UCMONHWUTENbHBIX MEXaHWU3-
MOB CO3[aHbl B WabfoHHOM BWAeE, 4TO NO3BO-
NIIET B BEKTOPHOM PEXKMME NMPOBOANUTbL pacyeT
OQiIMHaKOBbIX OOBLEKTOB (ABUraTeNen HacocosB,
[ABuUratenen opraHos perynnposanusa CY3, npu-

CTPOUTE/ILCTBO ASC

Puc. 2

BO/0B PEryUPYIOLLMX KNanaHoB U T. M1.), a TaKkKe
MCMO0/b30BaTh HapaboTaHHbIE B APYr1X NPOEKTax
TUNoBbIE 6/0KM ynpaBieHns 060py0BaHUEM.

Mopenb cMCTeMbl yNpaBlieHUsA

Mpu pa3paboTKe cUCTEMbI yIpaBAeHUs Npu-
MEHEH Cnoco6 CTPYKTYPHOro MOAENNpPOBaHuUA
anroputMOB C MCMOJSIb30BaHWEM ChneLuanu-
3MPOBaHHbIX Wa6NOHOB, WAaBJOHOB TUMNOBLIX
6/10KOB yNpaBfIEHUS U TUMOBbLIX anropuTMoB,
a TaKXe pas3fefieHnsa CIOXHbIX anropuTMoB
Ha obume (cxoaHble) YacTn. B utore mogennb
CUCTEMBI yNpaBneHus npeacTtaBnsieT cobow Ha-
60p roTOBbIX M HACTPOEHHbIX CTPYKTYPHbIX CXEM,

Puc. 3

onucbIBaoWMX OTAeNbHble GYHKLMOHAbHbIE
anemeHTbl ACY Tl B cocTaBe KOMMAEKCHOM
moaenu PY. B KayecTBe npumepa Ha Puc. 2
npuBegeH GYHKUMOHaNbHbIVM NaaH anroputma
paboTbl perynatopa MOLHOCTH.

BHewHUn Bna GYHKUMOHANbHbIX NIaHOB
anropuTMOB BbIMNOJIHEH B NMPUBbLIYHOM NS TEX-
HonoroB ACY TI Buae: cneBa HaxoaaTcs BXOA-
Hble NS anropMTMa CUrHanbl, B cpeaHen yactm
chopmMMpoBaHa NorMKka BbIMOMHEHWSA arOpPUT-
Ma B BMAE CTPYKTYPHOW CXEMbI, cnpaBa — Bbl-
XOAHble (BblYMCNSIEMbIE) CUTHASbI anropuTMa.
Takoe npeactaBfieHne yao6HO AN NOHUMaHUSA
M MOZENnpoBaHus, a TaKxe No3BonseT nony-
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CTPOUTE/IbCTBO ASC

a)

4yaTb KOMMEKT TEXHUYECKON JOKYMEHTaLMN B
aBTOMaTU4YECKOM peXUME.

[0TOBYIO MOZENb CUCTEMBI YIPABAEHUS MOX-
HO 3anycTUTb Ha pacyeT U NPoBepUTbL paboTy
anroputMoB, 3ajaBas BXOAHble BO3AENCTBUSA
W OTCNeXxunBas peakuuio cuctembl. PacyeTHoe
a4po cpeabl pa3paboTku SiminTech no3sonser
co3faBaTb MatemMaTU4ecKylo Moje/b 06beKTa
ynpaBieHUs M OCYLLECTBNATL TECTUPOBAHWE anro-
PUTMOB MyTEM AMHAMWYECKOro MOAENNPOBaHUS
noBeAeHMUs CUCTEMBI.

Epunan 6a3a JaHHbIX CHTHaNOB

EnnHas 6a3a AaHHbIX CUrHaNnoB KOMIMIEKCHON
MOZENN NO3BOSISET B CTPYKTYPUPOBAHHOM W YHU-
$rUMpOBaHHOM BMAE CO3AaBaTh U BECTU YHET UC-
nosib3yeMbIX B MOAENSX NEPEMEHHbBIX (CUrHaNoB),
OAHOBPEMEHHO C 3TUM OpraHM30BbIBaTb CBA3b
Mogesnen Mo rpaHnYHbIM YCII0BUSIM U anroputMoB
— M0 BXOAHbIM/BbIXOAHbIM CUrHanam. MpoeKTmpo-
BaHWe CTPYKTypbl 6a3bl JaHHbIX B CpeAe pa3paboTu
SimInTech nocTpoeHo B COOTBETCTBUM C KOAMPOBKOM
1 HOMEHK1ATYPOV BblENEHHbIX A1 MOAENMPOBaHUS
nynpasneHus Tunos o6opyaoBaHus. lNpu atom Bce
curHanbl B 6a3e AaHHbIX 0GbeAMHEHbI B rpynmbl 1
pa36uThbl Ha KaTeropuu (Tabnuupl). UHTepdeiic 6a3bl
[aHHbIX NpeacTaBneH Ha Puc. 3.

CurHanbl 6a3bl JaHHbIX MOXHO BbIGUPaTh Mpu
NMOMOLLM 3aNPOCOB C HacTpauBaeMbiMu GUIbTPa-
MM U UCMONb30BaTb COBMECTHO C LIaBGNOHHbIMU
TUNOBbLIMMU ANrOPUTMaMu AN aBTOMaTU4YEeCKOWM
06paboTKKM rpynn CUrHanoB Mo TUNOBOMY aro-
pUTMY (MK TUNOBOW MoAenv 06opyLoBaHuKS).

CpeAcTBa KOHTPONA U ynpaB/iieHUus

NS KOHTpONS M ynpaBfiieHUs KOMMIEKCHOM
MOZ€eNbio B rpadnyecKom peaaKTope cpeabl pas-
paboTkm SimIinTech co3gaHbl BUAeOKaapbl U BMP-
TyanbHble MyNbTbl yNPaBneHWUs B NPUGIUKEHHOM K
pa6ote onepatopa ASC Buae. MynbTbl NO3BONSIOT
pa3paboTyMKy (onepaTopy) ynpasasTb pacieToM
HaXKaTMeM aHMMMPOBAHHbIX KHOMOK, a TaKXKe Ha-
6ntogaTb 3a BaXKHOW MHOOPMaLMern no padorte
COOTBETCTBYIOLLMX TEXHOMOTMYECKMX cucTeM. Ha
Pwc. 4 B KauecTBe NpuMepa npeacTaBieHa aHuma-
LM KOMMNNeKCHOM Moaenu PY: Ha Puc. 4a — nynbt
ynpaB/eHns aBTOMaTUYECKUM PEryIsTOPOM MOLL-
HocTu (APM), Ha Puc. 46 — B1uaeoKaap TenioBomn
CXeMbl MapOTYPOMHHON YCTaHOBKM.

Buaeokaapbl M NynbTbl ynpasBieHus MOryT 3a-
nycKaTbCs € 1I060ro KoMnbtoTepa 1 yaaneHHo (no
CEeTU) NOAKNTIOYATLCA K CEPBEPY, HA KOTOPOM Bbl-
MOMHAETCA pacyeT MoAenun. 310 NO3BONSAET NOSb-
30BaTensM pabotaTtb C MOAENbIO HaMNPSMYyo CO
CBOMX paboumnx MeCT, a MOAENb UCMONHSATL Ha 6onee
NPOVU3BOAUTENbHbIX BbIHUCIUTENbHBIX CPEACTBaX.
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Puc. 4

OGbeAHHEHHE NPoeKTa

Mogaenb nto601 TEXHONOrMYECKON cucTeMbl PY
Ha 3Tane CBOEero co3faHns HacTpauBaeTCs OTAENb-
HO, KOHeYHas Lenb nepep 3tanoM MHTerpauum —
[OCTUYb YCTOMYMBOrO pacyeTa B HOMUHANbHOM
cTauuMoHapHOM pexume. ocne atoro mogenu
cucTEM 0GBbEAMHSIOTCS B €AMHYI0 3aaady (NaKeT
MoZeNen) C CUHXPOHWU3aLMEN PaCYETHOrO BPEMEHHU
1 B3aMMOCBSA3aHHOM nepeaayen CUrHanoBs (pac-
YETHbIX NapameTpoB) Apyr APYry Yepes rpaHnyHbIe
YCNOBUS, KOTOPbIE 3aBUCAT OT TUMa MOAENMPYEMON
TEXHONOrMYECKON CUCTEMBI U MOIYT ObiTb TEMO-
rMAPaBIMYECKUMU, TEMNOBBLIMU, ANEKTPUHECKNMMU,
JIOTUYECKUMMU U/WUNW MaTEMATUYECKUMMU.

[Mpw «CAMSAHUW» NPOEKTa NPOUCXOAUT OBGMEH AaH-
HbIMW MEXAY CCTEMOW yNpaBeHns U Matematuye-
CKMMM Mogensimmn o6beKTa. Hanprmep, B npoexTe
CUCTEMbI YIpaB/eHUs Ha Bbixode GopMUpYloTCs
KOMaHAbl Ha KOHKPETHbIE UCMONHUTENbHbIE MEXa-
HW3Mbl, B MOAENWN UCNOMHWUTENbHbLIX MEXaHN3MOB
o6pabaTbiBatoTCs BblpaboTaHHbIE MO anroputMam
KOMaHAb! M GOPMUPYETCH NO3ULMSA UCMONHWUTENBHO-
ro MexaHu3ma, KoTopasi nepefaeTcs B pacHeTHbIV
KOA, rae paccyuTbiBaeTcsl AMHaMMKa GU3NYECKUX
npoLieccoB. PacyeTHble NapaMeTpbl B MOAENsX AaT-
4YMKOB HOPMMPYIOT NOKa3aHKs, KOTOPbIe NOCTyMaroT
Ha BXOZbl aNrOPUTMOB CUCTEMBI YIPaBNEHHS.

MpaKTMyeckaa LEeHHOCTb pa3paboTaHHOM
KOMMIEKCHOM MOAENN 3aK/04aeTCs B BO3MOXK-
HOCTH €€ UCMOoNb30BaHUs Anst 060CHOBaHWA 6e3-
0nacHoOCTU U 0TPabOTKN anropuTMOB CUCTEMBI
ynpasnexHus PY. [Ina nogrBepxaeHus paboTo-
CMOCOBGHOCTN KOMMIEKCHOM MOAENN AUHAMMKM
PY ¢ »uMaKoMeTanInyecknum TennoHocutenem
Nnosy4eHo CTalMOHapPHbIE COCTOAHMS, COOTBET-
cteytowme 100% 1n 50% HoMUHaNbHOM TeN10BOM
MoLHOCTH PY. TaKKe BbINOMHEHO pac4yeTHOE MO-
[ennpoBaHne NepexoaHblX PEXXMMOB HOpMasb-
HbIX YCNIOBWIW 3KcMayaTauuMun, C HapyweHueMm
HOPMaJIbHbIX YCI0BUI 3KCMlyaTauuu, a Takke
aBapurHbIX pexnuMoB. B ToM yucne:

e nepexoaHon pexnm co 100% oT HOMUHanNb-
HoOWM TennoBon MowHocTK PY Ha 50% 1 o6paTHO
€O cKopocTbto 2%/MuH, 10%/MnH 1 20%/MWH.
MepexoaHble npoLecchbl MOryT 6bITb CMOAENNPO-
BaHbl ABYMS CNoco6aMu: No cLueHapuio 3aaaétcst
3aKOH U3MEHEeHWsI MOLHOCTH PY BO BpeMeH! nnu
MOLLHOCTb U3MEHSET OnepaTop B pPeXnMe pyd-
HOro ynpaBfieHus (NoCPeaCTBOM BUPTYaNbHOMO
nynbTa ynpaBneHus);

e aBapuiHble PEXMUMbI: OTKIIIOYEHUE OAHO-
ro W ABYX MaBHbIX LMPKYNALMOHHbIX HACOCHbIX
arperaTtoB, NonHoe o6ecTo4yMBaHune aHeprobao-
Ka, NoXHoe cpabaTbiBaHWE aBapUnHOM 3aLUUTDI,
cpabaTblBaHWE U/UK OTKa3 NpeaynpeanTenbHON
3allnTbl U NpoYMe.

6)

Co3faHHas 1 oTnaxeHHas B cpee pa3paboT-
Ku SimInTech KomnnekcHas Moaenb AMHamMuKm PY
C YKMAKOMETANIMYECKMM TEMIoHOCUTENEM 06e-
crneymBaeT NPOEKTUPOBLLMKOB U KOHCTPYKTOPOB
Heo6Xx0AMMbIM UHCTPYMEHTapPUEM )1t NPOBEAEHUS
pacyeTHOro aHanu3a paspabaTbiBaeMoro 060-
PYAOBaHUSA M TEXHOIOTMYECKNX cucTem. Mcnonb-
3yeMblit B SimIinTech noaxoa cokpallaeT cpoKu
NPOEKTUPOBAHUS N 06ECNEYMBAET UCKITIIOYEHUE
OLMBOK 3a CHET COBMELLEHMS MPOLIECCOB MPOEK-
TMPOBaHWS 06bEKTA U CO3AaHMS €ro KOMMIEKCHOM
pacyeTHOM MOAENM — KOPPEKTMPOBKA NapameTpoB
06beKTa NPoM3BOAUTCS Cpasy Npu Co31aHUN ero
pacyeTHOW Moaenu.

Ha atane 3CKM3HOro NPOEKTMPOBAHUS UC-
nosib30BaHWE KOMMIEKCHOW MOAENM MO3BONSET
nony4YuTb oblee npeacTaBneHune o pabote 6yay-
uen PY (nnn ASC B uenom). BHocst UsmeHeHus B
MOZAENb, MOXHO Bbl6paTb ONTUMasbHbIN COCTaB
obopyaoBaHKa 1 ero napameTpbl.

B npouecce paboyero NpoeKTMpoBaHus ¢
NOMOLLbIO KOMMNEKCHOW MOAENN MPOUCXOAUT
YTOYHEHWE YXKEe MPUHATON KOHCTPYKLUMUKU ans
obecnevyeHnss MakCcMManbHO NOAPOBGHOro COoT-
BETCTBMS peanbHOMYy O06bEKTY: OCyL,eCcTBAAET-
CSl NPOEKTUPOBAHWE U KOHCTPYMPOBAHUE BCEX
TEXHONOTMYECKMX CUCTEM M arperaTtoB, noa6op
060pya0BaHMSA U KOMMOHOBKM CUCTEM U T. M. Mpun
HEeO6X0AUMMOCTH Ha 3TOM 3Tane Moaeslb MOXeT
OblTb CKOPPEKTUMPOBAHa M YTOYHEHA 3a CYET
MCnonb30BaHUA pe3ynbLTaToB pacyeToB npe-
LM3MOHHBIMM pac4yeTHbIMW KOgaMu, Hanpumep,
TPEXMEPHbIX HEMTPOHHO-bU3nYecKkmx unm CFD
TennornapaBanyeCcKux KoaoB.

Ha atane akcnnyaTaumm KOMMIEKCHas Mo-
[leNlb MOXET UCMOoNIb30BaThCs ANs 06y4eHus nep-
COHana (B KayecTBe TpeHaxépa) Uan aHanusa
paboTbl pa3MyHOro 060pyaoBaHNS U CUCTEM C
LeNbio MOAEPHM3aL M.

MogaynbHasi apxuTeKTypa cpeabl pa3paboT-
Kn SimInTech no3BonsieT B peananCcTM4HOM Npu-
GNNKEHUU BbIMONHATL PacYETHOE 060CHOBaHWE
6e30MacHOCTM AENCTBYIOLLMX M MPOEKTUPYEMBbIX
0OTEYECTBEHHbIX PEAKTOPHbIX YCTAHOBOK C pasniny-
HbIM TUMOM TensioHocuTens. Moaynu oTAeNbHbIX
TEXHOJIOMYECKUX CUCTEM U 3/IEMEHTOB 060PYAO-
BaHWS B COCTaBe KOMIMJIEKCHON MOAENMU NMPOXO-
AT BepudUrKaumio U BNOCNEACTBUN MOTYT ObITb
HEOAHOKPATHO MCMNOMb30BaHbl NPU CO34aHWM
HOBbIX NpoeKkToB A3C.

MpenctaBneHHas TEXHONOIMA NpMoGpeTaeT
0co6ylo BaXHOCTb BBUAY OTCYTCTBUS Y MHOIMX
0TEYECTBEHHbIX PACYETHbIX KOJOB COBPEMEHHOIO
NnoJib30BaTeNIbCKOro NporpaMmHoro obecneve-
HWS C HarNaaHbIM rpaduU4eckuM nHTepdencom,
6€e3 KOTOPOro UCKIOYEHO 3G PEKTUBHOE MOje-
JIMPOBAHMUE CMOMKHbIX TEXHUYECKUX OOBbEKTOB.
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One of the main targets of the nuclear indus-
try is providing a high level of safety and reliability
of nuclear power plants. In this regard, a set
of problems concerned with possible accidents
must be solved via failure prediction and sce-
narios for accident elimination, development
of technical control means to minimize conse-
quences, etc. In general, behavior of a Reac-
tor Plant (RP) cannot be described analytically.
Therefore, modern analysis of safety of a nuclear
power plant includes uses a set of calculation
codes to study processes of different nature:
thermal hydraulics, neutron physics, electrics,
etc. Numerous pilot and calculation studies
conducted in the framework of Russian or in-
ternational projects and programs are aimed at
solution of such safety problems.

A nuclear power plant is a complex techni-
cal object designed by numerous specialized
organizations. The process of design is iterative:
changing design documentation provided by one
of project participants (for example, change in
the structure of equipment and configuration of
process systems) causes changes for other par-
ticipants, which often leads to repeated analysis
and justification of design solutions. Ideally, each
designer solving a local task must clearly under-
stand how the system designed by it operates
inside the plant to understand how changes in
this system affect the whole design.

Building of a complex RP dynamics model
can help get necessary information. Such a
model consists of calculation models for sepa-
rate elements and process systems connected
as per boundary conditions and synchronized
according to model time, and united by a com-
mon signal database. The model allows getting
values of process safety parameters (tempera-
ture, pressure, enthalpy) with various levels
of detail and for various modes of operation:
normal operation conditions, abnormal opera-
tion conditions, including within and beyond-
design-basis-accidents.

Building a Complex Model

SimInTech development environment has
been used to build a complex dynamics model
of a RP with liquid metal coolant in the primary
circuit intended for transfer of thermal energy
from the core to the heat-exchange surfaces of
Field-tube evaporator modules (EVM) and produc-
tion of saturated steam in the secondary system
for a steam-turbine plant (STP).

RP primary circuit design uses an integrat-
ed single-unit configuration with all equipment
placed in one housing: the core with absorber
rods of the reactor control and protection system,
EVM, the primary circulation pumps and equip-

Fig. 1

ment used for organization of coolant circula-
tion. Hydraulic coolant connections between the
primary circuit system equipment are formed by
elements of single-unit internals without pipe-
lines or valves.

The complex liquid-metal coolant RP dynam-
ics model with includes:

e model of reactor plant

e control system model

e common signal base

e management and operational controls.

Itis noteworthy that the engineering design of
the liquid-metal cooled RP at the time of the mod-
eling was in the development stage. Therefore, it
was necessary to provide the possibility to adjust
the calculation models, change the structure of
modelled objects and systems, modernize model
controls and visualize calculations results.

Reactor Plant Model

The liquid-metal cooled RP model includes
a model of the thermal hydraulics and neutron
physics, and a model of the actuating mecha-
nisms and controls.

For modeling of the RP thermal hydraulics
processes SimInTech development environment
was integrated with the thermal hydraulics soft-
ware of the Chief Engineer of the RP— TRIANA cal-
culation code. Besides, a module for calculation
of the liquid-metal coolant thermal and physical
properties was integrated into the structure of
SimInTech. The results of the SimInTech mod-
ernization are as follows:

e creation of nodalization schemes for TRI-
ANA in the graphic editor of SimIinTech;

e automatic generation of a data input text
file for TRIANA;

e calculation control using the main Si-
minTech menu: start, pause, shutdown, restart.

The following thermal hydraulic models were
produced as parts of the RP design:

e primary circuit model (single-unit);

e repeated forced circulation circuit model
(RFCC);

e heat removal passive system model (HRPS).

Use of SimInTech for graphic modelling pro-
vides the user with the opportunity to use a con-

venient visual representation of a nodalization
(calculation) scheme of the object at all stages
of modelling. The built-in system of diagnostics
provides automatic sorting of calculation blocks
of the scheme and reveals errors in the topology
and semantics of parameters. The interface is
“intuitive” and facilitates access to parameters
of the model for editing and finding values of cal-
culated variables (temperature, pressure, power
and other) in the form of online schedules or
tables. If necessary it is possible to execute com-
plete animated «filling» of a calculation scheme
according to the scale set by the user, for exam-
ple, parts of pipelines with a low temperature
might be blue and if the temperature increases
it might change to red.

Fig. 1 shows the nodalization scheme of a
part of the RFCC located within RP: the model
of the separator connected by boiler feed water
pipelines and steam-and-water mix pipelines to
the module of the evaporator (EVM). The figure
also shows work windows with set properties of
one of the scheme nodes with the list of param-
eters for visualization by SimInTech.

The neutron and physical model of the reactor
consists of a classical point model of neutrons
kinetics with six-group approximation, with back-
links and reactivity effects regarding temperature
and coolant density, temperature of fuel and
Doppler effect.

Models of standard actuating mechanisms
are built as templates, which allows carrying out
vector calculation of identical objects (engines
of pumps, engines of the reactor control and
protection system controls, control valves actua-
tors, etc.) and using standard equipment control
units tested in other projects.

Control System Model

Structural modeling of algorithms was used
for development of the control system. Special-
ized templates, templates of standard control
units and standard algorithms, and division of
complex algorithms into similar parts were used.
Consequently, the control system model is a set of
finished and adjusted block diagrams describing
separate functional elements of an automatic
process control system in the RP complex model.
A functional plan of the power regulator operation
algorithm is provided as an example in Fig. 2.

The appearance of the functional plans of
algorithms is standard for automatic process
control system specialists: on the left — algorithm
input signals, in the central part contains the logic
for algorithm execution in the form of a block dia-
gram, on the right — output (calculated) signals of
the algorithm. This representation is convenient
for understanding and modeling. It also allows
automatic receipt of technical documentation.

The finished control system model can be
started for calculation and work of the algorithms
can be checked by setting input action and sys-
tem reaction tracking. The calculation kernel of
the SimInTech development environment allows
creation of a mathematical model of a controlled
object and testing of algorithms by dynamic mod-
eling of system behavior.
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Fig. 2

Common Signal Database

A common signal database of the complex
model allows creation and accounting of variable
(signals) used in models in a structured and uni-
fied way. At the same time, it helps to organize
connection of models according to boundary
conditions and connection of algorithms accord-
ing to input/output signals. Database structure
design using SimInTech is constructed according
to the coding and types of equipment selected for
modeling and control. Furthermore, all signals in
the database are organized in groups and broken
down into categories (tables). The interface of
the database is shown in Fig. 3.

Signals in the database can be selected by
requests with adjusted filters that are used to-
gether with template standard algorithms for
automatic processing of groups of signals for
standard algorithms (or standard models of
equipment).

Managements and Operational Controls

For control and management of a complex
model in the graphic editor of SimInTech video
frames and virtual control panels are used in a
form convenient for a nuclear plant operator. A
designer (operator) uses such panels to control
calculation by pressing animated buttons, and to
see important data on operation of correspond-
ing process systems. Fig. 4 shows an example of
RP complex model animation: 4a — automatic
power regulator control panel, 4b —video frame
of the steam-turbine plant cycle arrangement.

Video frames and control panels can be
started from any computer and be remotely
(through a LAN) connected to the server, where
the model calculation is carried out. In this way
users can work with the model directly from their
workplaces, and build the model on more power-
ful computers.

Integration

A model of any RP process system is adjusted
separately at the stage of its creation. The ulti-
mate goal before integration is to get a steady
calculation in the nominal stationary mode. After
that systems models are united into a common
task (package of models) with synchronization
of estimated time and interactive transfer of
signals (calculation parameters) to each other
through boundary conditions, which depend on
type of the modelled process system and can
be thermal hydraulic, thermal, electric, logical
and/or mathematical.

Integration of a project involves data ex-
change between the control system and math-
ematical models of the object. For example, in
a control system project commands are formed
at the output for exact actuating mechanisms.
The model of actuating mechanisms processes
commands generated as per algorithms and
forms the position of the actuating mechanism,
which is then transferred to the calculation code,
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Fig. 3

where physical processes dynamics is calculated.
Calculation parameters in models of sensors
from values that are transferred to the inputs
of control system algorithms.

The practical value of the developed complex
model is the possibility of its use for justification
of safety and testing of algorithms of a RP con-
trol system. For confirmation of operability of a
liguid-metal cooled RP complex dynamics model
stationary states were determined. These states
correspond to 100% and 50% of the nominal
thermal power of the RP. Calculation modeling
of transitional modes of normal operation condi-
tions was performed with disruptions in normal
operation conditions, and emergency modes.
Including:

transition from 100% of the rated thermal
power of the RP to 50% and back at the speed
of 2%/min., 10%/min. and 20%/min. Transi-
tion processes can be simulated in two ways:
a scenario is used to set conditions for change
of RP power in time or power is set manually by
an operator (virtual control panel);

emergency modes: shutdown of one or two
main circulating pumps, blackout of the power
unit, false scrams, tripping and/or failure of the
alarm system, etc.

Conclusion

A complex liquid-metal cooled RP dynam-
ics model built and debugged in SimiInTech
environment provides designers and engineers
with necessary tools for calculation analysis of
developed equipment and process systems. The
approach used in SimInTech reduces the time for
design and prevents errors due to combination
of the processes of object design and building
of its calculation model — adjustment of object

a)

parameters is made at the moment of building
of its calculation model.

At the stage of preliminary design the use of
a complex model allows getting a general idea
about the operation of the RP (or a nuclear power
plant as a whole). Making changes to a model
one can choose the most optimal structure of
equipment and its parameters.

At the stage of detailed engineering using a
complex model already approved design will be
exactified to ensure maximum compliance to the
real object: design and engineering of all pro-
cess systems and units, selection of equipment
and configuration of systems, etc. If necessary
at this stage the model can be corrected and
finalized based on the results of calculations
using precision calculation codes, for example,
three-dimensional neutron and physical or CFD
thermal hydraulic codes.

At the stage of operational a complex model
can be used for personnel training (as a means
for exercise) or for analysis of operation of vari-
ous equipment and systems for the purpose of
modernization.

The modular architecture of SiminTech de-
velopment environment allows calculation and
justification of operation safety for existing and
designed Russian reactor plants with various
type of coolant in realistic conditions. Modules
of separate process systems and equipment
elements as parts of a complex model are later
verified and can be repeatedly used for new nu-
clear power plant designs.

This technology becomes more important as
many Russian calculation codes lack a modern
user software with a user-friendly graphic in-
terface, which prevents effective modeling of
complex technical objects.

b)

Fig. 4




3AKPLITOE AKLUMOHEPHOE OBLWECTBO
W] NPOEKTHO-U3bICKATEIbCKMN UHCTUTYT

12X OPFCTPOWUMPOEKT

3A0 «OPTCTPOMNPOEKT>»

115516, Poccus, r. Mocksa,
yn. MpombiwnenHasn, a. 11, crp. 3
Ten.: (495) 663-91-42

UHCTUTYT pacnonaraert cneuyuanunsum-
pOBaHHbIM OTAEeNIoOM 06c/ieOBaHuUsA
U UCNbITAHUA CTPOUTEJIbHbIX KOH-
CTPYKLUMUH, pabéoTalowmumM B TECHOM
COTPyAHUYECTBE C UCNbITaTe/ibHOM
naéopartopuein, NPOEKTHO-KOHCTPYK-
TOPCKUM OTAEJIOM U NPEeANPUATUAMM,
3aHMMAaLWMUMUCHA UHXKEHEepPHOo-reo-
JIOTUMEeCKUMM U3bICKAHUSIMMU.

CneuunanuctaMmn MHCTUTYTa BbIMONHANUCH
paboTbl N0 06CNef0BaHNUI0 CTPOUTENbHbIX KOH-
CTPYKLMI KPYMHEWLWNX IHEPreTUHECKUX 06b-
€KTOB, B uyucne Kotopbix: O6HMHCKaa AJC,
Nlennnrpaackas ASC, UrHanuHckaa ASC (JTut-
Ba, B nepuoj ctpoutennctsa), banakosckas
A3C, YepHobbinbckas A3C (nocne aBapum),
BonrogoHckas A3C (BO306GHOBEHUE CTPOU-
TenbctBa), Konbckaa A3C, MaHrblWAaKCK1i
3Heprokomo6umHar (r. LleB4yeHKo), KannHuHcKasn
A3C. NMomumo aToro, Hapsay ¢ o6¢cnegoBaHnem
CTPOUTENbHbBIX KOHCTPYKLMIA CaMblX pa3HOO-
6pasHbIX 34aHWN U COOPYKEHWUN NPeanpPUATUI
MuHcpeamalla-MuHaToma-PocaToMa BbIMNos-
HANUCb 06CNea0BaHNS 34aHUM U COOPYKEHNUN
peaKkTopoB Hay4YHO-UCCNea0BaTENbCKUX UHCTH-

TyT0B: PHLL «KypyaToBCKMI MHCTUTYT», MDY,
T3P, HUTKU (r. CocHoBbIN Bop), dunuana
HUKWU3T (r. 3apeyHbin).

Pa6oTbl BbINONHAKTCA MO cneyuanbHOM
nporpaMMe KOMMIEKCHOro o6cnengoBaHus,
pa3pa6oTaHHoi 3A0 «OPTCTPOMMPOEKT» Ha
ocHoBe «TpeboBaHWM K 06OCHOBAHUIO BO3-
MOXHOCTU NPOASIEHUS Ha3HAYEHHOro CpoKa
3KkcnayaTaunum o6bEKTOB MCMNONb30BaHUS
aToMHOM aHeprun» (HMN-024-2000); «Tunoson
WMHCTPYKLMM NO 3KCMayaTalumMmM Npon3BOACTBEH-
HbIX 34aHUN U COOPYKEHUN aTOMHbIX CTaHLUM»
(PA-30-0007-93), <MeToANKHM OLLEHKM COCTOS-
HUSA 1 OCTAaTOYHOTrO pecypca ene306eTOoHHbIX
KOHCTPYKLUMi AQC, BaxHbIX N5t 6€30nacHOCTU»
(P4 30 0447-03) 1 HOpMATHUBHbIX JOKYMEHTOB
PoccTtposi. OTnen o6¢cneaoBaHMs CTPOUTENb-
HbIX KOHCTPYKUMIM pacnonaraeT ONbITHbIMU
crneunanMctaMu, COBPEMEHHLIM 060pyao-
BaHWEM, HOBEWLWMUMU BbIYUCAUTENBHBIMU U
nporpaMMHbIMKU CPeACTBaMU, UMEET TECHbIE
CBSI3M C y4EHbIMU U CcrieyManucTtaMmn BeayLmx
NMPOEKTHbIX W Hay4YHO-MUCCNEen0oBaTENbCKUX WH-
cTUTYyTOB POCcuu.

ORGSTROYPROEKT CJSC

Build 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.

Hekommepueckoe napmHepcmeo
pMayuoHHbIlU AnbssHc ATOMHDIETOPOJA»S

3¢hheKmugBHble peweHUsA 8 3aKyno4yHoU 0eamesibHOCMmu.

2
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'«

B HacToALLEee BpeMA OTKPbITOCTb 1 3PGEKTUBHOCTb NCMOSIb30BaHNA GUHAHCOBbIX CPeACTB NPeANPUATUAMM aTOMHON OT
OAHOW N3 MPUOPUTETHBIX 3a4ay, CTOALNX Nepef y4acTHUKaMy nNpoLiecca 3aKyrnoyYHoM AeATeNbHOCTU.
Hekommepueckoe napTHepcTBO «MHPOopMaLmoHHbin AnbaHc ATOMHBIE TOPO[JA» ocHOBaHO NpeanpuATUAMY aTOMHON oTpacsiv B 200

rofly 1 OKa3blBaeT Ha JOrOBOPHOM OCHOBE KOHCYNbTaLMOHHbIe YCyri B 06nacTy 3akynok ¢ 2006 roga no HacTosiiee Bpems.

3a rogpl pa60TbI napTHepCTBO VIMEET MOJIOKUTESIbHbIN OMbIT coTpygHunyecTBa C MwnHaTomoMm, no3gHee FOCKopnopaLwlelh «PocaTtom»

U TaKNMK BaxkHeMLWMnMK oTpacieBbiMu npegnpuatuamm kak OAO «KoHuepH PocaHeproatom», OIYM «LUKBEM» OFYI «MO «Mask», Oryn

«Komb6uHaTt «3nektpoxumnprbop», Orymn «MpubopoctponTensHbiii 3aBogy», ®IYM «MO «CrapT» n gpyrue.

JkcnepTbl [apTHEPCTBa UMEIOT 3HAUUTESIbHBIM OMNbIT PAbOThI B OTPAC/IV U PEryNAPHO NPOXOAAT NEPENOArOTOBKY B OTPAC/EBbIX LIEHTPaXx

NOBbIWEHNA KBaﬂI/I(I)I/IKaLI,I/IVI.

MepeyeHb ycnyr ana npefnpuaTuii oTpaciu:

® Bblpa60TKa peKOMeH,D,aLWIIZ npun NOAroToBKe NnpeanpuAaTnem rogoBon NpPOorpamMmmbl 3aKyrnok, B TOM Yncne B 4aCtu NnoAroToBKM nyiaHoO-

BbIX LieH 3aKyrnoK, YKPYNHeHWA IOTOB, peKoMeHAaLuuii no Bbibopy crnocoba 3aKynku;

® npoepKa GOPMIPYEMON 3aKYMOUHO [OKYMEHTaLMM B YaCTU pacyeTa HauyasbHbIX (MaKCUMalbHbBIX) LIEH, TpeOGoBaHWiA, NpefbABIsA-

eMbIX K y4aCTHMKaM 3aKynouHbIX npoLenyp, cobnogeHns TpeboBaHUM K MOArOTOBKE TEXHUYECKMX 3afjaHUA U T. I.;

® npuBeAeHVe BHYTPEHHNX NTOKaSIbHbIX HOPMaTMBHbIX akTOB MPEANPUATAA B COOTBETCTBIE C TpeboBaHmamu EOC3 n pacnopsagutenb-

HbIMY OoKyMeHTamu fockopnopauun Pocatom.

N

FOCATON

o3aTn

Hemomuepueekns NIprHCpETBo

allnipopaamomnai Aouase ATOMHBIE DOPOT A

3a pononHutenbHom nHpopmaumen obpawarbca

no tenedoHy (495) 953-2639, e-mail: atom.gorod@gmail.com,

Unu B LeHTpanbHbil opuc MapTHepcTBa No apgpecy:

r. MockBa, MbrKkeBCcKUN nepeynok, aom 5/1, opuc 155
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OcHoB8HOe HanpasneHue Hauwlel 0esmeslbHoCmu —
NJIAHUPOBAHUe U MOHUMOPUH2 NPOEKMo8
Kanuma’sibHO020 CmpoumesibCmad,

[TVIP u HNOKP 80 ecex ompacnax
peasibHo20 ceKmopd SKOHOMUKU.

TINAHVPOBATDL
MPOCTO

>

JlyxHeykas Ha6., 0. 2/4, cmp. 17

E-mail: contact@k4-info.com

lnaHuposaHue u opeaHu3ayus npoekmos
cmpoumesnibscmaa, [MP u HIOKP

(DUHGHCOBO-CmpOUI’T)eﬂbHGFI 3Kcnepmusa

npoekmos

Paspabomka NOC u su3yasneHelx mooesieli
opeaHusayuu cmpoumesnbcmaa (4D)

D®opmuposaHue memoouyeckou

U HopMamueHo-npasosou 6asel
Op2aHU3ayuU U ynpasJsieHUs npoekmamu
cmpoumesnscmaa, [MMP u HIOKP

Poccus, Mockea,
Ten.: +7 (495) 639-94-01

www.k4-info.com 8 npoekmax

KomnnekcHoe nosviweHue ksanugukayuu
0714 8cex yposHel ynpassieHus

(DVIHaHCOBO-CTDOVITeJ'IbHaﬂ 3KcnepTru3a — UHCTPYMEHT MUHUMU3ALMN PUCKOB 3aCTPOMLLMKA

INAHUPOBATH
TPOCTO

< >

Poccusn, 119270, r. MockBa,

JlyxHeuKan Ha6., A. 2/4, cTp. 17, a/a N2 66
Ten./daxc: +7 (495) 639-94-01
contact@k4-info.com

www.k4-info.com

CerogHs y 3acTpoMLIMKa €CTb MHOIO OrpaHu-
YeHun. ATO HEOBXOAMMOCTb U CHUXKATb CTOMMOCTb,
n ob6ecneynBaTb ocBoeHne KBJ1, 1 cnegoBath KOH-
KYpCHbIM npoLeaypam. [MaBHOM Lenbio ocTaeTcs
BBOJ 06bEeKTa B 3KCMNyaTaLMio B CPOK.

dUHaAHCOBO-CTPOUTENbHAsA IKCNEepPTM3a Npo-
E€KTHOW JOKYMEHTaLMu, NpoBeAeHHas 3acTpow-

LUMKOM B Hayane npoekTa, MO3BONSET OLEHUTb
afeKBaTHOCTb TexHWYecKon Yactu M/, opraHu-
3aLMOHHO-TEXHONOrn4yeckux peweHun (OTP) B
coctaBe NOC n cBoaHOro cmMetHoro pacyeta (CCP).

Peub naeT He 0 «<MpoBepPKe CyMM» COBOKYMHO-
CTM 06BEKTHBIX CMET. 3aCTPONLLMKY HEOBX0ANMO
y6eauntbes, 4to B CCP yyTeHbl BCe HEOOXOANMbIE
OTP. C TO4KM 3peHuns BbICTPOTbI U HArSAAHOCTH
NpoBeAEHMS IKCNEPTUIbI Ny4LLyio 3GGEKTUBHOCTb
noKkasblBaeT NPUMEHEHWE BU3yalbHOM MOAENN
opraHusdauun ctpoutenoctea. OHa no3BonseT
dopmupoBatb rpadpuK B YCIOBUAX NPOCTPaH-
CTBEHHbIX U PECYPCHbIX OFPAHUYEHUN, BbISBNATb
NPOCTPaHCTBEHHO-BPEMEHHbIE KONTM3UU, ONTUMU-
31poBaTb CXeMy MexaHu3aLuu, jopabatsisate OTP
C Yy4ETOM TEKYLLMX OFPaHUYEHNI CTPOMNIOLWAAKM
(MHXKEHEPHBIX CETEN, BPEMEHHbIX JOPOT, 06BEKTOB
MHOPACTPYKTYPbI U T. [.), @ TaKXKe BHyTpunaoLa-

[I04YHOW NOrMcTnKK. Own6Kkn B OTP goporo o6xo-
OATCS 3aCTPOMLLMKY, AaXKe eC/iM FreHnoApsaaYnK
CTPOUT «MOA KITHOY».

Bu3yanbHas mogenb Take yao6Ha A1 aHanu-
3a niaHoB 3aTpaT v rpadmkos GrHaHCUPOBaHKSA
NpW YCNOBUU HaNN4YUa KOPNOpPaTUBHOM 6a3bl HOPM
M pacLeHOK No ocHOBHbIM BMAam CMP. Moatomy
CEeroaHs oHa — NyyWui UHCTPYMEHT ANS BbINon-
HEHNA PUHAHCOBO-CTPOUTENbHOW 3KCNEPTU3bI
NPOEKTHbIX PeWeHU U MUHUMU3ALMN PUCKOB
yBENMYEHUA ONMUTENBHOCTU U CTOMMOCTU CTPOMU-
TeNbCTBa 0OBHEKTOB.

B.M. BAJIALUOB,

pyKoBoauTenb npoeKkTroB 000 «K4»

E.B. KOJIOCOBA,

K.T.H., AUPEKTOP no pa3Butuio 000 «K4»

Financial-Construction Examination as a Tool to Minimize Owner’s Risks

P/b N2 66, b. 17, 2/4, Luzhnetskaya str,
Moscow, 119270, Russia

Tel./fax: +7 (495) 639-94-01
contact@k4-info.com

www.k4-info.com

Owners face many limitations today. They are
under the pressure to reduce the cost, to absorb
investment and to follow up the tender procedures.
The ultimate aim is always the same: to commis-
sion the facility when due.

Financial-construction examination of the
project documentation at the initial stage of the
project helps assess the adequacy of the technical
part, organizational and technological solutions

60 ATOMHbIV MPOEKT

incorporated in the construction management
plan and summary estimate.

It does not mean that only estimate figures
must be verified in all documents. The owner
must be sure that all necessary organizational
and technological solutions are taken into ac-
count. Visual planning of the construction project
isinstrumental in terms of duration of the exami-
nation and expression of its results. It allows to
build the schedule in conditions of space and
resource limitations, to reveal space-time col-
lisions, to improve the mechanization scheme,
to refine the organizational and technological
solutions with due account of the current limita-
tions of the construction site (utility networks,
service roads, infrastructure facilities) and in-
trasite logistics. Mistakes in the organizational

and technological solutions are very costly for
the owner even when the General Contractor
offers a «turnkey» contract.

The visual planning is also instrumental in
analysis of costs forecasts and funding profiles
provided a corporate database of norms and rates
of the main construction/installation activities is
available. Thatis why it is the best tool of financial-
construction examination of project solutions and
helps to minimize the risks of increased duration
and cost of construction.

Benjamen BALASHOV,

K4 project Manager

Elena KOLOSOVA,

PhD. (Engineering),

K4 Director for Development




CTPOUTE/ILCTBO ASC

TINAHNPOBATH
MPCCTO
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000 «K4» npurnawaer Ha rogoByl0 KOMMJIEKCHYIO NporpamMmmy ooy4yeHus «OpraHM3auusa ynpaBjieHUsl NPOEeKTaMu
KanuTasbHOro CTpoMTenbCcTBa» Ha 2014 roa.

O6y4yeHune npoBoAUT BeayLlUIM nNpenogaBatefib U aBTop Kypca EneHa BanepbeBHa KonocoBa, K.T.H., YieH akcnepTHoro coseta CPO
aToMHOM oTpacnu, aupektop no passutnio 000 «K4», KypaTop NPOEKTOB, peannlyembix KoMnaHnen K4.

MNoapo6Haa nHdopmauus — Ha cante www.k4-info.com, B pasaene «Ycnyru» — «[lporpamma o6y4eHus».

Aara

23.04.14

28.05.14

25.06.14

23.07.14

24.09.14

22,10.14

19.11.14

Tema cemuHapa

CTpyKTypa A4EKOMNO3UL MK PabOT.

BavsHue CTpyKTypbl AEKOMNO3ULMM PaboT Ha Ka4yecTBO rpadmKka M BO3MOXKHOCTM ero aHanm3sa. CornacosaHue
CTPYKTYPbl AEKOMMO3ULIMKM PabOT M CTPYKTYPbI YNpaBaeH1s NnpoeKkToM. Kak coyeTaloTcs CTPYKTypa AEKOMMNO3ULMK
paboT B NPOEKTE U CTPYKTYpa 3atparT, MPUHATas B KOMMNaHUMU.

MnaHnpoBaHWe Ha pa3Hbix pasax KMIHEHHOIO LiMKIIa NPOEKTa.

MNoaxoabl K pa3paboTKe KaneHaapHO-CETEBbLIX FPadUKOB Ha Pa3HbIX 3Tanax XXM3HEHHOro LmKna. Oco6eHHOCTH
NniaHWPOBaHMS Pa3pabOoTKM MPOEKTHON M paboyen JOKyMeHTaumMu. [naHMpoBaHue cTpoutenbcTea. NnaHMpoBaHue
NOTOYHOIO CTPOUTE/NILCTBA.

lMnaHnpoBaHWe CTpouTeNbCTBA.

Oco6€EeHHOCTM NJIAaHUPOBaHWUSA CTPOUTENIbHO-MOHTaXHbIX paboT (Mo BMaam paborT). NnaHnpoBaHue Tpyao3aTpar.
[naHnpoBaHME UCNOb30BaHWSA CTPOUTENbHON TEXHUKKU. OCOBEHHOCTM NaHUPOBaHMA NOCTaBOK 060pyaA0BaHMS.
MeTtogonorus pa3paboTKn KOMMAEKCHbIX YKPYMHEHHbIX CETEBLIX FpadMKoB. MeToanM4ecKkue ykasaHusl no paspa-
60TKe rpad®uKoB Npon3BoacTBa paboT.

9KOHOMMWKA CTPOUTENIbHOIO MPOEKTA.

OLleHKa CTOMMOCTU CTPOUTENIbHOTO NPOoeKTa. HopMaTnBHas 6a3a A1 OLEHKW NPOAOIKUTENIbHOCTU U CTOMMOCTHU
CTPOUTESIbHOTO NpoeKTa. CpaBHeHWE 6Aa3UCHO-UHAEKCHOIO Y PECYPCHOIO METO/0B OLIEHKM CTOMMOCTU CTPOUTESb-
CcTBa. 3aBMCMMOCTb CTOMMOCTH MPOEKTA OT €ro NPOACIKUTENbHOCTU. METOJMKa OCBOEHHOIO 0Gbema.

[MpoeKT opraHmM3almm CTpOUTENbCTBA.
Tpe6oBaHus K MOC. Mpoueaypbl paspaboTku MOC. OpraHn3sauma paspaboTku MOC. BusyanbHoe niaHMpoBaHuUe
KaK MHCTPYMEHT pa3paboTtku MNOC.

KoHTpaKTHble MOAENM OpraHn3aLmMmn CTPOUTENBLCTBA.

Buabl KOHTPAKTOB. 3aKOHOAATENLCTBO B 06/1aCTU KOHTPAKTHOIO PEryMpoBaHus B cTpouTeNbeTee. lNpuMmeHeHne
KaJleH4apHO-CeTEBOro NiaHMPOBaHWS Ha CTaAanKn Bbibopa reHepasnbHbIX NOAPSAAYMKOB: MEXAYHAPOAHbIM OMbIT.
KaneHaapHo-ceTeBble rpadmKn KaK YacTb KOHTPAKTHbIX TPEOGOBAHUN.

KagpoBoe ob6ecnevyeHune yrnpaB/ieHUss CTPOUTENbHbIMU NMPOEKTaMMU.
Mopenu KomneteHumn. MoTMBaUUS B CTPOUTESIbHBIX NMPOEKTaXx.

lMpoLecchl ynpaBieHUsa B NPOEKTHO OPUEHTUPOBAHHOM GU3Hece.
CMK ¥ npouecchl ynpaBneHusa npoeKTom. Mpons3BoAcTBEHHOE NnaHupoBaHue. CTaHaapTM3aLmsa B 061acTi Npo-
€KTHOrO yrpaBaeHus.

NHdopmMaumoHHasa cucteMa yrnpaBlieHUs MPOEKTaMMU.
CocrtaB. TpeboBaHus. BapmnaHTbl peannsaumun. AHanm3 addeKTMBHOCTM paboTbl NCYTI.
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CTPOUTE/IbCTBO ASC

OcHoBHble ntoru lll MexayHapoaHOro Hay4HoO-NpaKTU4ecKoro ¢popyma
«YnpaB/ieHUE }KUSHEHHbIM LIMKIIOM C/IOMHbIX MHKEHEPHbIX 0O bEKTOB.
NHCTPYMEHTbI NOAAEPKKN IKCyaTaumm»

13-14 uvioHa 2013 roga B MocKBe co-
crosancs lll MexxayHapoaHblii Hay4YHO-NpakK-
TUYeCKU dopym «YnpaBieHUEe U3HEHHbIM
LIMK/IOM CJIOXHbIX UHXXEHEPHbIX 0GbEKTOB.
UHCTpPYMEHTbI NOAAEPHKKKN IKCnayaTaunm».
3910 nornyeckoe npojomKeHue AByX npe-
Ablaywux ¢opymos, npowegwmnx B 2011 u
2012 rogax B HuxkHem HoBropope, u passu-
TUe TeMbl yNpaB/ieHUs! }KU3HEHHbIM LIUKJIOM
CNIOXHbIX UHXXEeHepHbIX 06beKToB (YXKL) — ot
npoekTa 6yayuien ASC o ee BbiBOJa U3 3KC-
nnyatauuu. B 2011 rogy peusb wia o cosfgaHnumn
eAMHOro MHGOpPMaLMOHHOro NPocTpaHCTBa
ANA NpoeKTupoBaHusa, B 2012 rogy - o co3-
AaHUM eAUHOr0 MHPOPMALIMOHHOI0 NPOCTPaH-
CTBa A1 COOpYXeHus, raBHaa Tema 2013
ropa - co3pgaHue eAMHOro MHGpopMaLUOHHOIO
MPOCTPaHCTBa A/ 3KCIJlyaTaLuuu CNOXKHbIX
WH}XEeHEePHbIX 06bEKTOB.

MHuumnatop dopyma — 06beanHEHHas KOM-
nanusa OAO «HUA3MM» — 3A0 AC3 — npeanpuatue
[ockopnopaunn «Pocatom»

YyacTHuKu popyma

B pa6ote ®opyma npuHAnU yyactue 6onee
500 cneymnanncToB POCCUNCKUX U 3apyBEXKHbIX
KOMMaHWM aTOMHOWM, CTPOUTENbHOK, HedTeraso-
BOW M ApYrux oTpacnien, pa3BmBaloLMx CUCTEMbI
YXL, ns 21 ctpaHsbl (Poccus, benopyccus, Ykpa-
WHa, KasaxctaH, PpaHuus, Yexus, LLseuus, lep-
MaHus, UHauna, Kutan, BoeTHam, AnoHus, CLUA,
LLiBenuapus, KOxHasa Kopest, icnaHus, CnoBakus,
Hanus, dunnanaus, FOAP, BennkobpuTaHums).

B 4yncne KoMNaHMM-y4aCTHUKOB Takue Kak MK
«Pocatom», OAO «KoHuepH «PocaHeproatom», OAO
«AToMmaHepronpoekT», 0AO «OKBM AdprKaHTOB»,
oryn «Posdl BHUNI®», dIrymn «dHML «HUMUC
um. 0. E.CegakoBa», OAO «BHUNAIC», OAO «UH-
TepPAO E3C», AO «Ka3axcTaHCKO-poccuncKas
KOMMNaHus «ATOMHblE CTaHUuuW», «JlInbxepp-Pyc-
naHp», LI3sHcycKasa agepHas aHepreTuyecKkas Kop-
nopauua KHP (JNPC), ALSTOM, AREVA, SKODA JS
a.s., Toshiba Corporation, DASSAULT Systemes,
Intergraph PP&M, Construction Corporation N°1
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(BbeTtHam), Tecnicas Reunidas, Broad Group
(Kutawn), EdF, FCG Finnish Consulting Group
Ltd, IBS, Jiangsu Nuclear Power Corporation,
Nuclear Power Corporation of India Ltd, Rolls
Royce plc v agpyrue.

Mporpamma ¢popyma

B TeyeHune AByx AHeW cneumnanncTbl 06CyXK-
[ann COBPEMEHHbIE TEHAEHLMM B yripaBieHUn
3KCMAyaTaumen CNOXHOIO MHXEHEPHOro 06b-
€KTa, MHCTPYMEHTaPUN UHXMHWUPUHIA, a TaKKe
peleHna No nepefaye UHXKEHEPHbIX AaHHbIX
MeXZy CTaansMu NPOEKTMPOBaHUS /COOPYKEHUS
W 3KcnnyaTaumnen.

B nuckyccuoHHon nporpammMe dopyma 6biiu
npeactaBneHbl MHHOBALMOHHbIE MPOEKTbI, KO-
Topble peanuadytotca B OAO «HUAIMM» 1 Ha gpy-
rux npeanpusatTuax flockonopauuu «Pocatom», B
4aCTHOCTHU, ceMuHapbl: «3ddeKTUBHOE COOPY-
eHue. OnbIT BHeapeHus MNCP Pocatoma npu
COOPYXEHUN O6BEKTOB aTOMHOM IHEPreTUKMU.
[ocTurHyTble peaynbraThl. [1naHbl fanbHERWero
pasButus», «[IpuMeHeHne aneKkTpoHHoro Karta-
nora o60opyaoBaHUA B MpoLEecce NpoeKTpo-
BaHus», <MHPOpMaLMOHHbIE TEXHONOTUN: OT
NPOEKTUPOBAHUA K aKCMAyaTaunm», «llosnuns
3aKas4yuMKa Npu ynpaBneHUn XU3HEHHbIM LiK-
Knom A3C Ha cTagum NPOEKTUPOBAHMUSA U COOPY-
weHunsa ASC B PO u 3a py6exxoMm. YnpaBneHue
M3MEHEHUAMU. YNpaBneHne KoHpurypaumen.
YnpaBneHue Tpe6oBaHUAMU. YNpaBaeHue cTo-
MMOCTbIO», «ONbIT yNnpaBneHus CTOMMOCTbIO NP
COOPYXEHUN O6BEKTOB aTOMHOM IHEPreTUKMU.
3apyb6erkHoe cTponTenbCTBO. NnaHbl JanbHeR-
LEero pasBuUTUS».

Cemunap fpoexktr BB3P-TOU.
TeXHUKO-3KOHOMHUYECKHE XapaKTePHUCTHKH.
KoHuenuua 6e3onacHoOCTH»

OfHUM U3 KtoYeBbIX COBbITUI dopyMa cTan
ceMuHap «[TIpoeKT BBAP-TOW. TeXxHUKO-3KOHO-
MUYECKME xapaKTepucTukun. KoHuenuus 6e3-
OnacHOCTU». ATOMY e NPOEKTY Obl MOCBSALLEH
CeMUHap 1 Ha fipmMapKe aTOMHOro MallMHOCTPO-

€HUs, KoTopas npowna B pamkax ¢dopyma. Ha
CeMUHape y4aCTHUKK Nony4unu nHdopmaLmio o
CYLLECTBEHHbIX YCNOBUSAX BbiGOpa NOCTaBLLMKOB
onst 06beKToB no npoeKkty BBAP-TOWN. Kak otme-
TUN CTapLlwui BULE-NPE3NAEHT MO yrpaBieHunio
npoexktamu OAO «HUAII» AnexkcaHap MonywKuH,
HOBbIM 0TpacneBow NpoeKT BBAP-TOU — Tunoson
npoeKT ASC ¢ ONTUMU3NPOBAHHbLIM U HOPMATH-
3UPOBaAHHbLIM 3HEPrO6I0KOM 60ALLLOV MOLLHOCTH
Ha 6a3e TexHonornv BBAP — cnoco6eH ycnelwHo
KOHKYypMpoBaTb Ha MUPOBOM PbIHKE. ITOT MPOEKT
BbINO/IHEH B COBPEMEHHON UHPOPMALIMOHHOM
cpege ¢ obecnevyeHneM BO3MOXKHOCTU ynpas-
NeHns MHdopmaLmnen Ha NPOTAKEHUU BCEro
YMU3HEHHOrO LiMKNa 3Hepro6ioka.

B ero paspaboTke npMHMManu y4actme Be-
[ylime opraHusauuu otpacau, B TOM Yucie 1
OAO «HMA3TI», KOTOpOE COBMECTHO C KOMMaHWeEN
«ALSTOM» iBnsieTcst pa3paboTinKOM MallMHHOIO
3ana.

VIl MeXxayHapoaHbIH
Hay4YHO-NPOMbILIEHHbIH Dopym
«flpMapKa aTOMHOro MalIMHOCTPOEHUSA»

TpafMLUMOHHO B pamKax MexayHapoaHOro
Hay4yHO-npakTMyeckoro dopyma Multi-D co-
cToanacb MexayHapoaHas spMapKa aTOMHOro
MalUMHOCTPOEHMS.

B Hel NpuHAIM yyactne KpynHenwme poccun-
CKHMe v 3apybeHble NPeanpuUsaTUS — NOCTaBLUMUKK
060pyAoBaHUs M MaTepranos AN CTPOALLMXCS
3Hepro6s10KoB, B ToM yucie: OAO «Mxopckue 3a-
Boabl», OAO «ATomaHepromMaul», OAO «3neKTpo3sa-
BoA», OAO «Taxmau», OAO «3n0-lMNoaonbek», 0AO
«OKB maponpecc», OAO «Cunosble MalliMHbl», 3A0
«A9M-TexHonoruun», 3A0 «KLUKBA», Kopnopauus
«Cnnag», OAO «43A3», 000 «[TpomM3HEProKOM-
nnexkm, 000 «Jlmbxepp —PycnaHg», 3AO «Kpa-
mMakc», 3AO «dHepromal (benropog) — 633M»,
3A0 «[mppomawcepsucr», 0AO «OM3», 3aBoa
um. Kosnosa (Pecnybnuka benapyco), BeHTta,
MpodaHepropemctpon, Hamu-T. Taknum o6pa3om
OAO «HMA3TMM» npogonKaeT NOAUTUKY MHPOopMa-
LMOHHOM OTKPbLITOCTM BO B3AaUMOOTHOLLEHHMSX C




npeanpuaTUIMU-nocTaBLLnKamMm 060pyaoBaHKs
1 mMaTtepuanos.

Mo ntoram pa6oTsl VIl MexayHapoaHou p-
MapKM aTOMHOro MallMHOCTPOEHUs Gblin BPY-
YyeHbl ABa Avnaoma:

Ounnom «3a nyywue Npon3BOACTBEHHbIE
MolHocTH» BpydeH OAQO «AToMaHepromalu».

[Avnnomom «3a MHHOBaLMOHHbIE pa3paboT-
Kun» oTMeveHo 3A0 «HeboKcapCKui aneKTpoan-
napaTHbI 3aBOAy».

Moanucanue memopaHaymoB
0 B3aMMOMNOHUMAaHHUM U COTPYAHUYECTBE
3Ha4yMMbIM cobblTUEM dOopyma CTano noa-
nucaHve Tpex MemopaHaymoB O B3aUMOMNOHW-
MaHuu u cotpyaHmyectae: mexay OAO «HUA3MM»
1 komnaHuen DASSAULT Systemes, mexxay OAO
«HWUA3M» n komnaxuen Intergraph PP&M, a Takke
mexay OAO «<HUAIM» n 3A0 «HEOJTIAHT».
3T0 KOMNaHWK, COBMECTHO € KoTopbiMu OAO
«HWA3IMM» paspabaTbiBaeT TEXHOMOMMK yNpaBe-
HUS }KUSHEHHbIM LIMKJIOM CNIOXHbIX MHXKEHEPHbIX
0OBLEKTOB.

Bpy4eHue AUNIOMOB 3a ycnelwHoe
BHeipeHHe nepeoBbiX TEXHOJIOTUH
NPyU NPOEKTHPOBAHUM, COOPYKEHUH
M 3KCIUTyaTalUM CJIOMKHBIX MH}KEHEePHbIX
06GbEKTOB

Mo utoram pa6oTbl Gopyma Ha TOPKECTBEH-
HOM LlepeMOHUK Bblv BPyYEHbl AUMIOMbI 3a
ycrewHoe BHeapeHWe nepefoBblX TEXHONOMMi
NPy NPOEKTUPOBAHUK, COOPYKEHUN U IKCNTyaTa-
LMK CNOXKHBIX MHXEHEPHbIX 06bEKTOB. Unaombl
Il MexxayHapo4HOro Hay4HO-NpaKkTU4yecKoro ¢o-
pyma Multi-D «YnpaBneHue *KU3HEHHbIM LUMKIOM
CNOXHBIX MHXEHEPHbIX 06BEKTOB. MHCTPYMEHTHI
NoAAEPIKKM IKCNyaTauun» NONyYnIu YyeTolipe
opraHusauuu.

«3a aKTMBHOE pa3BUTUE TEXHONOT UM YNpaB-
NeHust KoHoWrypaunen npy akcryataumm A3C»
HarpaxaeHa komnaHua Electricite de France
(PpaHuMa) — KpynHenwnn B Mupe onepartop
A3C, nocTtaBuMK 80 NPOLEHTOB 3HEPTUMN BO
dpaHumm.

«3a ycnewHoe npumMeHeHWe COBPEMEHHbIX
TEXHONOMUM NPOEKTUPOBAHMWS B X04e pa3paboTKu
BB3P-TOU» gunnom nony4mno OAO «KoHuepH
«PocaHeproatom».

Kopnopauws Broad Group (KvuTtai) nonyyunna
aunnom «3a ycnewHoe npuMeHeHne MOayNbHbIX
TEXHONIOTMI NPU CTPOUTENBCTBE BbICOTHbIX 34a-
Hu». Kntanckasa Kopnopauusa U3BecTHa CBOU-
MU YHUKaNbHbIMW MPOEKTAMK MO BO3BEAEHUIO
30-3TaKHbIX 34aHni 3a 15 gHen.

«3a nonynapusaunio u NPoABUMKEHUE Me-
TOAONOMMU CUCTEMHOM UHXKeHepun B Poccun»
AMNIOMOM HarpaxkaeHa KoMmnanus «TexMHBecT-
Nab6.py», KOTOpas No cyT1 ABASETCA MUOHEPOM
POCCUMCKON CUCTEMHOW UHXKEHEPUH.

MocCTOoSAHHO AeHCTBYIOWMUH CalT
MeXxpyHapoAHOro Hay4YHO-NMPaKTU4YECKOro
dbopyma «YnpaBneHue KU3HEHHbIM
LMKJIOM CJIO¥HbBIX MH}KEHEePHbIX 00bEKTOB»
http://www.multi-d-forum.ru/

B npepasepun otkpbiTUa |l MexayHapoaHoro
Hay4HO-NpaKTuyeckoro popyma «YnpasneHue
YU3HEHHBIM LIUKJIOM CIOXHbIX UHXKEHEPHbIX 06b-
€KTOB. MIHCTPYMEHTbI NOAAEPKKM IKCTyaTtauum»
6bln NpeAcTaBNeH MOCTOSHHO AEVCTBYIOWNIA CanuT
dopyma http://www.multi-d-forum.ru/

Ero HasHayeHne — cTtaTb niowagKkon ans
o6MeHa OMbITOM W 3HaHUAMU MeXay npeacra-
BUTENSMU POCCUMUCKUX U 3apyBEKHbIX KOMMaHWUM
pas/InyHbIX OTpacsen No co34aHunto, BHEAPEHUIO
W NMPUMEHEHWIO CUCTEM YNPaBIEHNS KUSHEHHBIM
LIUKIJIOM CNOXHbIX UHXKXEHEPHbIX 0OGBLEKTOB, pas-
BUTUIO KOHKYPEHTOCMOCOBHbIX TEXHONOMMIA CO-
OpYXEeHUS, IEMOHCTPaLUKU yCNeLWHbIX peleHnm
B nepuoaax Mexay dopymamu, a TakxKe oKasbl-
BaTb MHPOPMALIMOHHYIO MOAAEPHKKY yHacTHUKaM
dopyma.

3asepuas Il MexayHapoaHbl Hay4HO-NpaK-
TMyeckuin dpopym Multi-D «YnpaBneHune *U3HeH-
HbIM LMK/IOM CNOXHbIX MHXEHEPHbIX 06 bEKTOB.
MHCTPYMEHTbI NMOAAEPKKM IKCMyaTauum» Nnpesu-
neHT OAO «<HUA3TM», ynpasnsioLen opraHnsauum
3A0 AC3 B.WN. JlumapeHKo OTMETUIT:

«Popym npoLlen ycnewHo 6narogaps y4act-
HUKaM, KOTOpble MHTEPECYIOTCS 3TOW TEMOW:

CTPOUTE/ILCTBO ASC

ynpaBieHne XM3HEHHbIM LUKIOM CIOMXHbIX
MHXXeHepHbIX 06bEKTOB. bnarogapsa cneuuanu-
cTam, KOTopble CTPOAT Ha 3TOM CBOWM 6GU3HeC,
3aHMMalOTCS 3TOM TEMOM TBOPYECKM U ABNSAIOTCA
[ABuratenem atoro nporpecca.

B pamkax dopyma Ham yaanucb ¥ ceMuHapbl,
M NaHenbHble AUCKyccuK. Bmecte Mbl pactem,
pa3BMBas aKTyasbHble TEMbI U UX COCTaBASIOLME.

Haw cneayowmnn popym 6yaet nocBsLLEH
TeMe BbIBOJa M3 IKCruyaTaLMnm aTOMHOM CTaHLMK
WK APYroro CNOXHOM0 UHXXEHEPHOT0 06bEKTA.
PoBHO 4epes3 rog Mbl BCTPETUMCS CHOBa M MO-
pajyemcs HallMM HOBbIM nobeaam.
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OT PEOAKLIMWN / FROM THE EDITORS

YBaxaeMble YMTaTe/IM — PYKOBOANTE/IM U CeLiMaIMCTbI NPpeANnPUATHA aTOMHOMW oTpacnu!

HKypHan <ATOMHbIY NPOEKT» — 3TO HAJEXHOE CBA3YloLLee 3BEHO MEXAY creLnannucTtamm KpynHeniwen B
CTpaHe WHXMHUPUHIoBoM KomnaHun HUASIM-AC3, Ha KOTOpyto BO3/10XKEHA BCS OTBETCTBEHHOCTb 3a KOM-
NAEeKTaLmMIo, CTPOMTENBCTBO, NyCKOHaNaA04YHble paboThl M caayvy «nojd Kto4» 04HOBPEMEHHO 60/ee YeM Ha
20 06beKTax aTOMHOM 3HEPreTUKM B HALLEN CTpaHe U 3a pyGeXoM, U NPOU3BOAUTENSMU U NOCTaBLUUKaMH
o6opyaoBaHus ans ASC. Mbl pajapl, 4TO Halle 3aHWe YCNELWHO BbIMOHAET 3Ty GYHKLMIO: *YPHaN «ATOMHbIN
NPOEKT» CTan HAaCTONIbHOM KHUIOM ANS NMPOEKTUPOBLLMKOB HUXKEropoACKON MHKMHUPUHIOBOW KOMMaHUK
«ATOM3HEPronpoeKT», ero NoayyHatoT UHKXUHUPUHIOBbLIE KOMNaHMK MockBbl U CaHKT--leTepbypra.

MpaKTMKa NoKa3ana, 4To He MeHbluee 3HayeHne MMeeT K apyrasa GyHKUMS XKypHana — nHdopMupo-
BaTb CaMu NpeanpuaTUsa oTpacau 0 HOBbIX pa3paboTKax Apyr Apyra, 6biTb 4151 HUX MHCTPYMEHTOM NMOUCKa
NoTEHLMaNbHbIX 3aKa34YMKOB U AENOBbIX NapTHEPOB. C 3TOW Lie/blo Mbl PACCbIIaeM 3HAYUTENbHYIO YacTb
TMpaxa (8o 1000 3K3. KaXKaoro BbiNyCKa) Ha BCE 3Ha4YMMble OTEYECTBEHHbIE MPEANPUATUS aTOMHOM OTPacIn
(cnncok 06a3aTenbHOM paccbinkn cM. Ha www.kuriermedia.ru B pasgene «XKypHan «ATOMHbIV MPOEK™), a
TaKXe y4acTBYEM B BayKHEMLWMX oTpacneBbix Gopymax, cEMUHapax U KOHPepPeHUMsX.

[vBepcudurKaLmsa Npon3BoACTBa CTAHOBUTCSH OAHON U3 Ba)KHENLWWX 3aAay 419 MHOTUX NPeanpuaTin
aTOMHOW OTpacsu. YuuTbiBas noxenaHusa naptHepoB, B 2014 rogy peaakums KypHana «ATOMHbIM MPOEKT»
CYLLECTBEHHO PaCLUMPUT COCTaB YMTATE/IbCKOM ayAUTOPUU, BKIOYUB B HEE NPEANPUATUS MHOIUX CMEMHbIX
C aTOMHOW 3HepreTuKom otpacnen. C aTov Lenblo Hal n3gaTeNbCKUI LLeHTp 6yaeT y4acTBOBaTb He TOSIbKO
B KPYMHbIX OTpacieBbIX MEPOMPUATUAX, HO U B MHOrOOTPAC/EBbIX BbICTABOYHbIX MPOEKTax, NPOXOASALLMNX
Ha TEPPUTOPUM CTPaHbI 1 3@ PyGEXOM.

3T0 NOMOXKET HaLLMM peKnaMoaaTensmM NpeacTaBuTb CBOM BO3MOXHOCTM Ha MHOTUX CMEMHbIX PbIHKaX:
TPaAULMOHHON 3HEPTETUKN, MALLMHOCTPOEHNS, CTAHKOCTPOEHUS U APYIUX.

OyepefHoW BbIMYCK XypHana BbixoauT B cBeT 30 mas 2014 r. n 6yaeT npefcTaBieH Ha cneayloLwmnx
KOHIPECCHO-BbICTaBOYHbIX MEPOMPUATUSAX:

e VI MexayHapoaHbin dopym ATOMEXPO-2014 (9-11 mioHs, MockBa, Poccus)

e |V MexayHapoaHbli Hay4HO-npaKTuyecknin dopym MULTI-D engineering: «YnpaBneHne XU3HEHHbIM
LIMKJIOM CJTIOXHbIX MHXXEHEPHbIX 06bEeKTOB. BbiBOA M3 3KCMNyaTaLMM aTOMHON CTaHLUMW UK APYFOro CIOXK-
HOrO MH}XEeHEepHOro o6beKTar (ToYHas AaTa U MECTO NPOBEAEHUS COMNacoBbIBAOTCS)

e MexayHapofHas cneuvanM3npoBaHHasa BbiCTaBKa «JHepreTnka u aneKTpoTexHuka» (17-20 uioHs,
CaHkT-leTepbypr, Poccus)

e MHorootpacneBon BbicTaBOYHbIN NPoeKT «TEXHO3KCIO0-2014» n BbicTaBKa «<HedTb. [@3. Xumusa» B
pamkax VI MHaycTpranbHoro ¢opyma (9-11 ceHtabps, CapaToB, Poccus)

Mpurnawaem Bac K cotpygHuyecTBy! Mpeanoxnte cBom pa3paboTKM U NPOAYKLIMIO ThiCS4YaM NapTHEPOB,
paboTalolmMx B pa3HblX OTPacasaX 0Te4eCcTBEHHON NPOMbILWAEHHOCTY.

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 May, 30, 2014 and will be presented at the congresses
and exhibitions in Moscow, Saint-Petersburg, Saratov 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!

ATOMHbIV MPOEKT







