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dOPYM

Jlydwaqa peaKuma pbiHKa —
NOJIHbIN NOPTdEb 3aKa30B

HuxkeropoacKkas UHXUHUPUHIoBas KOM-
naHusa «<ATOM3HepronpoeKkt» (¢ maprta 2012
roga — o6beguHeHHaa komnanus OAO «HU-
A3lM» — 3A0 <ATOMCTPOM3KCNOPT») U3BECTHA
He TOJIbKO TeM, YTO MMeeT B CBOEM aKTuBe
6onee 20 coopyKaeMbiX UK NPOEKTUPYEMbIX
olHOBPEMEHHO 3Hepro6yjoKkoB B Poccuu un
3a py6exxom. OgHOM U3 BU3UTHBIX KapTo4yeK
KOMMaHUMU CTal eXerofHblii Hay4yHo-Npak-
TU4EeCKUh PpopymM No UHHOBALMOHHOMY MPoO-
eKTUPOBaHUIO, KOTOPbLIA coGMpaeT Ha CBO-
MX MiowajgKax cneuuanmucToB U3 JEecATKOB
CTpaH, NpuyYem, NpecTaBAsIlOLUX HE TONIbKO
aTOMHYIO 3HepreTuKy, HO U ipyrue Ki4yeBble
0Tpacau NPOMbILIEHHOCTU. AHANI0roB 3TOMY
MeponpUATUIO HAa OTeYEeCTBEHHbIX BbICTABOY-
HbIX NJoWajKax MNONpPoCTy He cyliecTByeT.

13-14 nioHa B MOCKBE NPOMAET yKe TpeTui
MexayHapoHblM HayYHO-NMPaKTUYECKUN do-
pym Multi-D «YnpaBneHue }KM3HEHHbIM LIUKIOM
C/TOXHbIX MHXXEHEPHbIX 06bEeKTOB. MHCTPYMEH-
Tbl NOAAEPKKMN 3KcnyaTauum». O ToM, 4TO OT-
NIMYaEeT AaHHbIM GOPYM OT NpeeCcTBYIOLWMX,
Mbl MOMPOCKNM paccKasaTb CTapllero Bule-
npe3uaeHTa, AMPEeKTOPa NO NPOEKTUPOBAHMIO
ob6beanHeHHon komnauun HUA3M-ACD, 3acny-
YKEHHOro aHepreTuKka Poccuiickon deagepaunn
10.A. UBaHOBa:

— Haw dopym — 310 nornyecKkoe npoaonxe-
HWe ABYX Npeablaywmnx GopyMoB, NpoLleawmx B
2011 v 2012 rogax B HuxHem HoBropoge, u
pas3BuTUE TEMbI YNIPABIEHUS }KUBHEHHbBIM LIUKIIOM
CNOXHbIX MHXEHEPHbIX 0OGbEKTOB — OT NPOEKTa
6yayuier ASC fo ee BbiBOAA M3 3KCMlyaTaLmu.
B 2011 roay peyb Wna O CO3aHUN eLUHOro
MHOPMALIMOHHOIO NPOCTPAHCTBA AN NMPOEK-
TMpoBaHus, B 2012 rogy — 0 cO3aHWUM €ANHOro
MHOOPMaLMOHHOr0 NPOCTPaHCTBa AN COopy-
XeHus, rmaBHaa Tema 2013 roga — co3gaHue
€ANHOro MHGOPMaLMOHHOIo MPOCTPAHCTBA AN
3KCMyaTauun CNOXHbIX MHXEHEPHbIX 06 BEKTOB.

CneumanucTbl 06CyasT COBPEMEHHbIE TEH-

OEHUMN B ynpaBieHWUU
IKCMNyaTaumnemn CnoXHbIX
UHXEHEPHbIX 06EKTOB —
a 37O He TOJIbKO aTOMHble
CTaHLUMH, HO U, Hanpumep,
cucTeMbl HedTe— 1 raso-
CHabXeHWs, BbICOTHbIE
3[aHUs, KPynHble npo-
MbllWEHHbIE OGbLEKTHI.
bynet o6cyxaatbcsa MH-
CTPYMEHTaPUN UHKUHU-
puHra anst abPeKTMBHOM
3KCMJlyaTalMm Takux 06bEKTOB, a TaKKe pelle-
HUS MO Nepeaaye UHKEHEPHbIX AaHHbIX MeXay
CcTaMsIMU NPOEKTUPOBAHUS, COOPYHKEHUS U IKC-
nnyaTauuu.

[paKTvKa noka3sblBaeT, 4To TeMaTlKa popyma
04eHb BOCTpeGOBaHa — He clly4alHo e CBoe
y4yacTve B HEM NOATBEPAWIN KOMMNaHWKU U3 6onee
yem 20 cTpaH, cpean KoTopbix He TonbKo beno-
pyccusi, YkpanHa u KasaxctaH, Ho u ®paHuus,
Yexusq, lepmanus, MHauns, Kutam, AnoHus, CLUA,
Bennko6putanus v gaxe HOAP.

B auckyccusx Ha dopymMe NpumyT ydactue
NpeAcTaBUTENN SKCMyaTUPYIOLLMX OpraHu3aLnm,
WHXWUHUPUHIOBbIX KOMMaHWK, noctaBumku IT-

10.A. UBaHOB

Tak HauMHaNCcA NepBbii MeXAYHapPOAHbIN
¢$opyM No MHHOBALMOHHOMY NMPOEKTUPOBAHUIO

Pa6oune momeHTbl popyma. 2011 r.
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pelweHnn B o6nactu PLM v akcnnyaTtaumu. [o-
CTaTO4YHO Ha3BaTb TaKMe 3apyberHbie KOMNaHuu
Kak Li3saHcyckas aaepHas aHepreTnyeckas Kop-
nopaumns KHP (JNPC), ALSTOM, AREVA, SKODA JS
a.s., Toshiba Corporation, DASSAULT Systemes,
Intergraph PP&M, Construction Corporation Ne1
(BbeTHam), Tecnicas Reunidas, Broad Group (Ku-
Tan), EdF, FCG Finnish Consulting Group Ltd, IBS,
Jiangsu Nuclear Power Corporation, Nuclear
Power Corporation of India Ltd, Rolls Royce plc,
4TO6bI NOKa3aTbh, HACKOJIbKO BbICOK CTaTyC Npea-
CTOALEro MEPONPUATUS.

- Mpeabiaywmne popymbl HUAIM nposoaun
B HuxxHem HoBropopae, npurnawas u sapy-
GEeXHbIX, U POCCUNCKUX YYaCTHUKOB U FrOCTEN
B NaBuIboHbl HUxkeropoackon spmapku. lMo-
Yyemy peLnin U3MEHUTb 3TOW Tpaauuun?

— Kak naBectHo, B mapTte 2012 roga pele-
HWem [ocyaapCTBEHHOM KOpropaLmm no aTOMHOM
3Heprum «Pocatom» OAO «HWUA3IM» cTano ynpasns-
outen opraHnsaumnen 3A0 AC3. Mbl xoTUM npea-
CTaBWUTb CBOUM FOCTAM — y4aCTHUKaM M NOCETU-
Tensam Gopyma — UTOrM paboTbl 06beAUHEHHON
KOMMaHWK 3a 3TOT oA, 4T, CornacuTech, yaobHee
caenatb Ha co6CTBEHHOM Nowaaxke. Kpome Toro,
Mbl OXKnaaem 60/bloe KONMYeCTBO 3apyOerKHbIX
rocTen, NnpeactaBUTENEN OTPACNEBLIX CTPYKTYP
— nposegeHne dopyma B MocKBe AocTaBnsieT
UM onpegeneHHble yaobecTaa.

- A KaK Bbl camu oueHuBaeTe pe3yiib-
TaTbl pa6oTbl 00beAMHEHHOW KOMMNaHUU 3a
npowepawuii roa? B uem, no-Bawemy, oHn B
nepBylo oyepenb BbipaxkaloTca?

— besycnoBHo, B 06beANHEHNN KOMMETEH-
LK. Hueropoacknin ATOM3IHEPronpoeKT MMmeeT
Hanbonee pa3BuTble KOMMETEHL MK MO paboyemy
NPOEKTUPOBAHUIO 1 yIPaBIEHUIO COOPYKEHNEM
AJC, a TaKKe rapaHTUpPOBaHHbIM NaKeT 3aKa30B
BHYyTpKU Poccuu.

Y ATOMCTpOWM3KcnopTa ecTb CrneLuanucTbl ¢
KonoccanbHbIM OMbITOM U MEXAYHaPOAHbIM aB-
TOPUTETOM, KOSITIEKTWB, FOTOBLIN K CNIOXHENLWNM
MHXXEHepPHbIM 3ajadyam.

Monyynncs cuHepretTnieckuin abdeKT ot cnu-
AHWA KOMMNETEHUMI: Mbl CO3[aNu KOMMaHUIo, y
KOTOPOWM BHELHUX 3aKa30B ceroaHs 6onblue,
4eM y Koro-nn6o B mupe — 20 6510KOB.

HWA3I nony4ymn KOMNETEHLMM MO CTPOUTESb-
CTBY OOBbEKTOB 3a rpaHuLen. 3TO 04eHb BaXHO:
B Kakayto CTpaHy HaJo MATU NOArOTOB/IEHHbIM.

N adpdeKT 0T coBMECTHON pPaboThbl yXKe Hanu-
0. Hanpumep, o4eHb yCnewHbIM 3apy6erKHbIM
npoexktom HUA3IIM-AC3 MOXKHO Ha3BaTb CTPOU-
TenbcTBO benopycckon ASC.

— U3BuHuTe, IOpUuit AnekceeBu4, KaKk-To
He BOCNpPUHUMAETCA GenopyccKas CTaHLuA
B KayecTBe NOJIHOL,EHHO 3apy6eXKHOM. ..

— MNoyemy e? B benopyccumn cBou, OTANYHbIE
OT POCCUMCKMX, 3aKOHbI, TPAAULMU, CBOU PEryn-
pyloLLMe OpraHbl, CBOE NOMUTUHECKOE YCTPOWCTBO
— BCEe 3TO HYXKHO y4uTbiBaTb. KcTaTu, 1 pacyet
no JOroBOpPY OCYLLECTBASETCH B MEXAYHAPOAHOM
BastoTe. TaK Y4TO 3TO MMEHHO MNOJTHOLEHHbIV 3a-
pYGEXHbIN MPOEKT U, MOBTOPIO, O4EHb YCMELHbIN.
Pa6oTa no coopyxeHuio ASC naet B coOTBET-
CTBMM C MSI@aHOM, @ MO HEKOTOPbLIM MO3ULMUAM
CYLLLECTBEHHO ero onepexas. Bce Bo3HuKalowume
BOMPOCHI pellatoTcs B onepaTMBHOM MOPSAKeE.
31 aHBaps 2012 roga 6611 NOANUCAH KOHTPAKT Ha
n3blCKaTeNbCKME PaboTbl, pa3paboTKy MPOEKTHOM




AOKYMEHTaLMM 1 NepBooYepeaHon paboyen Jo-
KymeHTaumm benopycckon A3C. A yxe cerogHs
(nmo coctosiHMio Ha 15 mas 2013 1. — Pep.) 06-
WM 06bEM BbINOMHEHHbIX PA6OT MO NPOM3BOA-
CTBEHHOM 6a3e cocTaBAseT 0Kono 60 NPOLEHTOB.
[paKTMYEeCKM rOTOB K NPUEMKeE apMaTypbl KOPMyC
cneuunanbHbIX METATIMYECKUX KOHCTPYKLUMI U
apmaTypbl C XONOAHbIM CKNaaoM. B nioHe 6yayT
CAaHbl BHENOWAA0UYHbIE CETU U COOPYXKEHHUS
XO3SMCTBEHHO-MUTLEBOIO U MPOTUBOMOXKAPHOIO
BO/JOCHAOKEHUS.

— 06beauHEeHUe KOMNEeTEeHLUIH KPYNHbIX
KOMNaHUi MOXXHO Ha3BaTb YCTOWYUBOW TEH-
AeHuuen B cTpyKtype Pocatoma. B CaHKT-
MeTepObypre npoucxoauT oGbepauUHEHUE
fonoBHoro uHctutyta BHUNMUIT n CaHkT-
MeTep6yprckoro ATOMCTpPOM3IKcNopTa, Ha-
MeyaloTcs U Apyrue cepbe3Hble CUAHUA. A
KaK Ha 310 pearupyert pbiHOK? U3meHunocb nm
otHoweHue K HUA3MMy co cTopoHbl napTHEPOB
nocne o6begUuHEeHUa?

— He 6epycb o6cyaaTb 06beanHeHne apy-
rMX KOMMaHWM, HO YTO KacaeTcs Hac, peakuus
pblHKa — 3TO NopTdenb 3aKa30B, KOTOPbLIN Ha
CEroAHSAWHUN AeHb CaMbli KPYMHbIM B MUpE.
Mbl CTpEMUMCSH MOSYYUTb CTATyC YCTOMYMBOM
rno6anbHOM UHXUHUPUHIOBOW KOMMNaHWU mac-
Wwraba TaKMX BCEMUPHO MPU3HAHHbIX TMIraHTOB
Kak AMEC, Bechtel, Fluor, u cuntaem 310 BNosHe
OOCTMKMMOM LenNblo.

- lOpui AnekceeBu4, BEpHeMco K npea-
crosiwemy dopymy. He Kaxkpgasa KomnaHusa
BO3bMeT Ha cebGs cCMeNnocTb NpoBeAeHUsA
CTOJIb MacCLUTaGHOro MeXayHapoaHOro Mepo-
npuaTtua. Yro, no-Bawewmy, npexae Bcero He-
06x0AMMO AN NpoBefeHus Takux ¢opymoB?

— CaMoe rmaBHOe — XOpOoLIO NpeacTaBnaTh,
4YTO UMEHHO Thbl XO4eLlb CKa3aTb y4acTHUKaM U
roCTAM MEePONpPUATHS, HEM rOTOB NOAENUTLCS. B
pamKax Hawero Gpopyma NponaeT HECKONbKO ce-
MMHapOoB: No npoeKty BBIP-TOWU, no ynpaBneHuto
CTOMMOCTbIO NPU COOPYIKEHMM 06BEKTOB aTOMHOM
3HEPreTUKH, No BHeApeHMO [POM3BOACTBEHHOM
cuctemMbl PocaTtom, ynpaBneHuio Cpokamm coopy-
KEHUS1 06bEKTOB aTOMHOM SHEPrETUKM U ApYrue.
M no Kaxaon TeMe y Hac ecTb NpaKTuyeckue
HapabOTKM, KOTOPbIMU Mbl U FTOTOBbI NOAENNUTb-
cs. Kctatu, HekoTopble TeMbl AN 06CyKAEHMS
NnosiBAASINCH B NpoL,ecce NoAroToBKM K Gopymy.
Haww 6ygyLime y4aCTHUKM 3BOHUAN U TOBOPUAUK,
YTO XO0Tenu 6bl BbICTYNUTb C JOKIaAOM MK 06-
CyauTb TeMy, KOTopasi mepBoHavanbHO He npea-
nonaranacb ana obeyxaeHus. Ecnv ectb Takas
noTPe6GHOCTb, MOYEMY Mbl AOKHbI OTKa3blBaTbCS
OT NpeanoxeHna? Tak NOSBUAUCH OTAESbHbIE
KpYr/ible CTOJbl U CEMUHAPbI.

KcTtatu, HakaHyHe oTKpbITUs dopyma, 12
nioHs, pykosoactso HUAIM-ACI npepocTtaBut
YHWKaNbHY0O BO3MOXHOCTb MHOCTPAHHbIM Je-
nerayMsamM nocetTuTb CTPOMMIOLWaAKY TPETbErO
M 4yeTBEpPTOro aHepro6aokoB PoctoBcKkom A3C,
rAe OHW CMOTYT YBUAETb, KaK Ha NpaKTuKe Aen-
CTBYeT eMHas MHGOPMaLMOHHas cucTeMa Ha
COOpYXaeMbIx 06beKTax.

- MpoBepeHune nepBoro popyma, 6e3yc-
JIOBHO, HOCWJIO UCKJ/TIOYUTEJIbHO HEKOMMeEpYe-
CKMUM XapaKTtep. Ho ceituyac, Korga KomnaHus
NPOBOAMT yKe TpeTuit popym, HaBepHsiKa 06-
CY)XAAloTCA BONMPOChbl 9IKOHOMUYECKOMN oTAauMU
OT ero npoBepeHua?

— OcHOBHasi 9KOHOMMYeCcKas OTaada — 3To
Te KOHTPaKTbl, KOTOPble, Mbl YBEPEHbI, ByayT
3aK/toyeHbl B xoge paboTel dopyma u no ero
OKOHYaHuK. He 6yay Ha3biBaTb KOHKPETHbIE Lind-
pbl, CKaXXy NMLWb, YTO HaWW OXMAAHUS BMOSHE
ONTUMUCTUYHbI.

- ¥enato ycnexa! [lo BcTpeuu Ha popyme.

Fanuna OPBEBA

FORUM

Being loaded up means the market

reacts positively

Nizhny Novgorod Atomenergoproekt Engi-
neering Company (since 2012 - united NIAEP-
Atomstroyexport company) is known to be en-
gaged in construction and development of 20
power-generating units and in holding an annual
forum of innovation designing. The forum is at-
tended by specialists from dozens of countries
who represent the nuclear sector and other key
branches. The forum has no equivalents in the
exhibition industry.

The 3rd International Research and Industrial
Forum «Multi-D. Sophisticated Facilities Life Cycle
Management. Operations Support Tools» will be held
in Moscow June 13-14, 2013. We asked Yu. Ilvanov,
Senior Vice-President — Director for Designing, NIAEP-
ASE, Honored Power Engineer of the RF, what is the
difference between the forthcoming forum and the
previous ones.

— This forum is a logical continuation of the pre-
ceding forums organized in 2011 and 2012 in Nizhny
Novgorod. It implies an advance in the discussion
of sophisticated facilities life cycle management:
from NPP design to its decommissioning. In 2011
the problem of creating a shared information space
for facilities designing was discussed, in 2012 — the
shared information space of NPP construction, while
this time we shall discuss how to create a shared in-
formation space for operating sophisticated facilities.

Specialists will discuss the modern trends in
the field of operating sophisticated facilities the list
of which includes, besides NPP, oil and gas supply
systems, high-rise buildings and large manufacturing
facilities. The topic will also include engineering tools
required for successful operation of such facilities
and tools of transferring engineering data between
design, construction and operation stages.

Experience in the forums has showed that the
topics are vital, which is proved by the fact that com-
panies from over 20 countries have confirmed their
participation. The list of countries includes Belorus-
sia, Ukraine, Kazakhstan, France, Czech Republic,
Germany, India, China, Japan, USA, Great Britain
and South African Republic.

Representatives of operating entities, engineer-
ing companies, suppliers of IT decisions in the field
of PLM and operation will participate. The high status
of the event is manifested by the participation of
such companies as Jiangsu Nuclear Power Corpora-
tion (JNPC), ALSTOM, AREVA, SKODA JS a.s., Toshiba
Corporation, DASSAULT Systemes, Intergraph PP&M,
Construction Corporation N1 (BbeTHam), Tecnicas
Reunidas, Broad Group (Kutait), EdF, FCG Finnish
Consulting Group Ltd, IBS, Jiangsu Nuclear Power
Corporation, Nuclear Power Corporation of India Ltd,
Rolls Royce PLC, etc.

- NIAEP has organized the previous forums
in Nizhny Novgorod, with participation of foreign
and Russian specialists and guests. Why did you
change the tradition?

— By the decision of Rosatom State Corporation,
NIAEP JSC became the managing company of ASE
CJSCin March 2012. We want to present the results
of activities that were achieved by the united company
during the last year, and it is more convenient to do
at home, so to speak. Moreover, we expect a large
number of foreign guests to visit the forum, and they
feel more comfortable in Moscow.

- What is your assessment of the united com-
pany’s activities of the last year? What are the
main results?

— Undoubtedly, the main result is the unification
of competences. Nizhny Novgorod Atomenergoproekt
possesses developed competences in the field of
NPP detailed design and construction and has a
guaranteed order portfolio in Russia.

Atomstroyexport (ASE) can boast a team of
specialists who possess vast experience and solid
international standing and can solve complicated
engineering tasks any time.

Thus, a synergetic effect was observed: we have
founded a company with the largest number of or-
ders from abroad, i.e. with 20 orders for constructing
power-generating units.

NIAEP has acquired competences in the field
of constructing NPP abroad. This is most essential
since the company should be well prepared to get
in a project abroad.

The joint efforts have already brought their re-
sults. E.g., construction of Belorusskaya NPP is a
very successful NIAEP-ASE project launched abroad.

- Sorry to say, but a NPP in Belorussia is
hardly perceived as a foreign one...

— And why not? In Belorussia there are laws,
traditions, governing bodies and political system
that are different from those in Russia, and this
fact must be taken into consideration. By the way,
settlements are made in foreign currency. Thus, it
is a full-fledged foreign project, and a very success-
ful one. Construction is conducted up to schedule,
and sometimes ahead of schedule. All problems
are solved promptly.

A contract on survey work and project and working
documentation development was signed on January
31, 2012. By May 15, 2013, 60 percent of produc-
tion works had been completed. The special metal
structures building is ready to receive equipment.
In June offsite facilities and drinking water and fire-
fighting water supply systems will be commissioned.

- Is competence unification a steady trend in
Rosatom operation? In Saint-Petersburg BNIPIET
lead institute and Atomenergoproekt are merging,
and other significant mergers are effected. What
is the reaction of the market? Has the partners’
attitude to NIAEP changed after the unification?

— | shall not dare discuss unification of other
companies, but as far as our company is concerned,
the market’s positive reaction is manifested in the
order portfolio that is the largest in the world. We
strive to acquire the status of a steadily-operating
global engineering company of the size of such giants
as AMEC, Bechtel and Fluor. We are confident that
the goal is attainable.

- Let’s come back to the upcoming forum.
Few companies would venture to organize an in-
ternational event of such scale. What is required
to hold such a forum?

— The most important thing is to understand what
you want to tell the participants, what you can offer.
Several workshops will be organized within the forum
agenda devoted to VVER-TOI project, nuclear facility
construction value-based management, Rosatom
Production System implementation, construction
duration management. We have experience in each
of the fields, and we are ready to share it. Some topic
appeared in the process of the forum organization.
Our prospective participants phoned and told us that
they would like to discuss a topic that was not in the
agenda. When there is a need for this, we would never
refuse to do so. Thus, unplanned round tables and
workshops were added.

It should be noted that on the eve of the forum
opening NIAEP-ASE will offer foreign delegations a
chance to visit the construction site of the 3rd and
4th power-generating units of Rostovskaya NPP.
They will see with their own eyes how the shared
information system is operated at the facilities under
construction.

- The first forum was a non-profit project. But
this time you must be thinking of some economic
returns...

— The main economic return materializes in the
contracts that, as we hope, will be concluded during
the forum and upon its termination. | shall not give
any specific figures, but | can say that we are quite
optimistic.

— | wish you a lot of success at the forum.

Galina YURIEVA
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dOPYM

dopmupoBaHme U pasBUTUE CUCTEMbI YIIPaBIEHUS
3HAHUAMU B UHKUHUPUHTOBOM KOMMNaHUK

H.fl. IEOHTBEB, HauyanbHUK oTAena
CTpaTeru4ecKoro pa3BuTHUa U
MOHHMTOPHHra pbiHKoB OAO <HUA3M»

A.B. CEAE/IbHUKOB, rnaBHbli cneyuanmucr
oTAeNna cTpaTeru4eckKoro pasBuTHUS U
MOHMTOpPHHra pbiHKoB OAO <HUA3M»

B ycnoBUsAIX CTAHOBJIEHUSA LLIECTOr0 TEXHO-
JIOTUYECKOro YKiaaa U 3KOHOMUKU, OCHOBaH-
HOI Ha 3HaHUAX, B aGCONIOTHOM GO/NbLUMHCTBE
KPYNHbIX MMPOBbIX KOMNaHWi pa3BUBaIOTCA
cuctembl ynpasneHus 3HaHuamu (CY3). B
COBPEeMEeHHbIX 3KCMEePTHbIX OLleHKax Hanu-
yue CY3 aBnaeTcA BaxKHEHULIUM NMPU3HAKOM
ynpaB/iieH4€CKOW 3pesiocTU KomnaHuu. [ina
WHXUHUPUHIOBbIX KOMNaHUW ynpaBsieHue
3HAHMAMM CTAaBUTCH B OAUH PAA C ynpaBie-
HUEM CPpOKaMMu, Ka4ecTBOM, CTOMMOCTbIO CO-
opyXeHus o6beKkToB. ®opmupoBaHue CY3
co3paaert yc/noBus pa3BUTUA U 3P PEKTUBHOIO
MCNOoJIb30BaHUSA UHTEJUIEKTYaNlbHOIO NOTEHLU-
ana KomMnaHui aaA peanansaLum NPOEKTOB U
COBepLIeHCTBOBAHUSA TEXHOJIOTUIA, Pa3BUTUS
6M3Heca 1 ero AuBepcudUKaLum, NOBbILLIEHUS
KOHKYPEHTOCMOCOGHOCTH Ha PbIHKaXx.

TeopeTnyeckne OCHOBbI CUCTEM yNpPaBieHNS
3HaHUAMM 6a3MPYIOTCA Ha TPyAax aMepUKaHCKOro
couwmonora u ¢ytyponora 3.Toddnepa. Cornac-
Ho Toddnepy, HenoBe4eCcTBO NEPEXOANT K HOBOWM
TEXHONOrMYECKON PEBOSIOLNHK, TO €CTb Ha CMEHY
nepBow BOMHE (arpapHoe o6LwecTBO) U BTOPOK
(MHOyCcTpManbHoe 06LWEeCcTBO) NPUXOAUT HOBaS,
Befylas K co34aHnio MHPOPMaLIMOHHOrO, Uin
NOCTUHAYCTPUanbHOro obuiectsa. [MaBHOM LEeH-
HOCTbIO B 3TOM 06LLECTBE CTAHOBUTCSH 3HaHNE —
opraH13oBaHHas 0co6bIM 06pa3om MHGOpMaLKS,
no3BoAfAOLLAasA NoNy4aTb HOBYIO MHDOPMaLMIO Ha
OCHOBe cyulecTBylolLen. B 60-x rogax XX Beka B
pa6otax . benna, M. pykepa, M. MakntosHa,
M. Macyapl 1 Ap. NpocnexuBaeTcs AanbHeiilee
pa3BuTME TEOPUM «<HOBOIO» O6LLECTBA— MOCTUH-
LycTpranbHoro/nHdopMaLoHHOro.

B 70-x rogax 3apoxpaaeTcs KoHuenuus
«YnpaBneHue nHdopmaumen» — ocoboro Tuna
yrnpaBneHue npeanpusaTMemM Ha OCHOBE KOM-
NJEKCHOr0 UCMONb30BaHUA BHYTPUPUPMEHHON
Y BHelWHen nHdopmaumn. B 80-x rogax dpopmu-
pyloTCS TPU MOAX0Aa K KOHLLENUMKU ynpaBieHus
3HaHWSAMM, YCIIOBHO Ha3BaHHbIE KaK «aMepuKaH-
ckunit» (K. Buur), «cKaHOUHaBCKWUM», UK «€BPO-
nevickui» (K.-9. Ceenbu, LLiBeuus), n «AnoHCKUn»
(M. HoHaka).

MHoroo6pasune TeOpeTMHECKMX KO U No-
MbITKK pa3paboTKM LLeNOCTHOM KOHLENLMKW ynpas-
JIEHUS 3HAHUSIMKU COMPOBOXKAAINUCH U COMPOBO-
AaloTcs onblTaMu NPaKTUYECKON peanu3aunm
B HaYKOEMKMX KOMMNaHuAX 1 BU3Hece.

B 1999 ropgy Lotus Development Corp.
IBM Corp. co3ganu HCTUTYT ynpaBneHus 3Ha-
HuamK (Institute for Knowledge Management
— IKM) — KOMMep4YeCcK1in nccneaoBaTenbCKui
KOHCOPLWYM, B COCTaB PYKOBOAALWMX COTPYA-
HUKOB KOTOPOro BOLY BeAyLLMe CreLnanmncTbl
B npeameTHon obnactu. Knaccuyeckasa cxema
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Puc. 1. lioau, Mecta 1 Bewm — Tpu OCHOBHbIE
yacTtu YnpaBneHusa 3HaHuamu (IKM)

IKM onpeaensieT [lloaen, MecTta v Belum Kak Tpu
rMaBHbIX MHrpeaneHTa B aPpdEKTUBHON UHpa-
CTPYKTYpE yrnpaBieHUs 3HaHUAMMU.

JIIOAN — 370 pabOTHMKHK, MOKyNaTenu, nap-
THEepbI, IKCNePTbI U APYrUe NePCOHbI, OT KOTOPbIX
3aBUCUT obecneyeHune ycnexa B 6usHece. TexHo-
JIOTUM yNpaBNeHns 3HaHUAMM 06ecneynBaroT UxX
YCNOBUSIMU U UHCTPYMEHTaMM 419 3GEKTUBHOMO
B3aMMOAENCTBUSA. TN TEXHONOTMM TaKKe npea-
naratoT BO3MOXHOCTM MAEHTMOUKALMUK Ntoaew
B TEPMMHAxX: KTO MX 3HAET, YTO OHM 3HaIOT U
HaCKO/MbKO NpodeccuoHanbHbl OHW B AAHHOM
3ajave.

MECTA — 310 BUpTyanbHble paboyune npo-
CTpPaHCTBa, B KOTOPLIX Nll0AM cobupatoTcs ans
«MO3roBOro TypmMa», 06y4eH1s n o6LLEHNS.
TexHONMOrMM ynpaBneHus 3HaHuaMu obecneyu-
BaloT 3T paboyme NpocTpaHcTBa M 060PYAYIOT UX
CTPYKTYPMPOBAHHbIM COIePrKaHWEM, CPeACcTBaMu
06y4yeHUs ¥ TEXHONOrMSAMU KOMMYHUKaL MK, TaK
4YTO NOSIb30BATENM MOTYT COEANHATLCA aCUHXPOH-
HO WM B peasibHOM BPEMEHM.

BELLM BKAtoYatoT B ce65 AaHHble, MHGOpMma-
LIMIO M NPOLIECCHI, KOTOPbIE CO3AAlOTCSH, UCMONb3Y-

I0TCS1, COXPaHSAIOTCS U COBMECTHO UCMOJIb3YIOTCA
(c pagrpaHuyeHnem gocTyna) BO BCe opraHu3a-
LMK, YnpaBneHue 3HaHUSMK JaeT BO3MOXHOCTb
nosfib3oBaTensM UMeTb JOCTYM K 3TUM BeLlam U
NPUMEHSATb UX NS AOCTUMKEHUS Lienew B GU3HeCe.

B cOOTBETCTBMM C 3TOM KOHLIENLMEN Ntoau, a
He paKTbl, ABNATCA GOKYCHOM TOYKOW B yNpas-
JIEHWUM 3HaHMAMMU. JTioIM BHOCST MOHWMaHWe, OnbIT
M 3HaHUSA B GU3HEC-MPOLIECChI U HyXKAAlTCa B
MecTax, rie OHW Morin 6bl co3haBaTh U Npume-
HSATb 3HAHWUS, M B BelllaX, KOTOpPble MOMOI/M Obl
MM AOCTUTHYTb UX Lienen B 6GusHece.

[JaHHas KoHuenuna 2000-x rogos nonyyuna
COBPEMEHHOE pa3BuTME B KoMMnaHuK Dassault
Systemes. TexHonorun Dassault Systemes no
yrpas/ieHuo 3HaHUSIMKU Nogpa3yMeBaloT:

1. Co3aaHue ycnoBUM, CNoCOBCTBYHIOLLMX PO-
CTy MHHOBALIMOHHOM aKTUBHOCTU:

— NOBbILLEeHWe NPpodeCCMOHaNbLHOMO YPOBHS
COTPYAHWUKOB;

— CO3aHue yCNoBUI AN19 Pa3BUTUSA HayYHO-
TEXHUYECKMX KOMMETEHLIMI;

— dpopmannsaums HesIBHbIX 3HAHUI;

— o6ecneyeHne COBPEMEHHBIMU MHCTPYMEH-
TaMu paboTbl C HAaYy4YHO-TEXHUYECKOM MHbOPMa-
unen.

2. dopmupoBaHue cpeabl AN aKTUBHOW re-
Hepauuu UHHOBALMI, pacKpbITUs NoTeHumana
Hay4HO-TEXHUYECKMX KaapoB.

3. O6ecneyeHne cbopa, XpaHEHUS U KON-
JIEKTUBHOIO UCMOIb30BaHUS OTpac/ieBbIX Hayy-
HO-TEXHUYECKMX 3HAHUI Yepes nopTasn Hay4YHo-
TEXHUYECKOW nHdopmaL K.

4. YnpaBneHUe *U3HEHHbIM LIMKII0M 3HaHWI:

— ynpaBieHne Hay4HO-TEXHUYECKMMU CO-
obuectTBamy;

— ynpaB/ieHne Hay4YHO-TEXHUYECKUM KOH-
TEHTOM.

Ha puc. 2 npeactaBneHa cxema XU3HEHHOT0
LiMKNa 3HaHMK1 B noHMMaHuun Dassault Systemes.

B KayecTBe TexHosiormyeckon naatdopmeol
AN coumanbHbix MHHOBaUui Dassault Systemes
npeanaraetca 3DSwYm (See What You Mean),
KOTopasi MO3BOJIAET 060N KOMMNaHUKU co3aaTb
CO6CTBEHHOE OHaMH NPOCTPAHCTBO AN obLe-

e

YnpasnenMe HayuHOo-TEXHHYECHMM
cooblecTEoMm

YnpasneHue HayuHo-TEXHHYECKHM
HOHTEHTOM

IHAHHA, NOTEHUMAREHD KOMMEPLMAAMINPYEMBIE
HAM HCNOABIYEMBIE § NPOWIBOACTEE

CTPYHTYPHPODIHHEIR HAYIHO-TEXHHUECKHA HOHTENT

¥NMPABNEHHWE 3HAHWAMM

Puc. 2. }KusHeHHbIN UMK 3HaHuh no Dassault Systemes




Puc. 3. 3DSwYm - TexHonoru4yeckas
nnatdopma ansg coumanbHbIX MHHOBaLUA
DassaultSystemes

HUS COTPYAHWKOB, NapTHEPOB, NOCTaBLMKOB
1 notpebutenen (puc. 3). KonnabopatnBHas
nnatdopma 2.0 3DSSwYm o6beanHser 9000
coTpyaHukoB Dassault Systemes, ob6ecneyun-
Bas UM BO3MOXHOCTU ANd o6MeHa naesMun u
COBMECTHOro NoucKa MHHoBaUWi. 3Ta nepeao-
Bas UHTErpMpoBaHHas cpefa ClyXXUT OCHOBOWM
Ans co3aaHns Be6-coobLecTs 1 Be6-CepBUCOB,
B T. Y. cOUManbHbIX ceTen, 6noros, o6MeHa
KOHTEHTOM M 3D-mogensimu, pa3paboTku gu-
HaMMYyeCcKMx npodunen CoTPyaHUKOB W Mpou.
3a HecKonbKo MecsiLeB cyllecTBoBaHusa 3DS
SwYm 6bi10 co3aaHo 6onee 400 coobuiecTs,
onupaloLmxcs Ha OB6LWHOCTb OnbITa, NMPOEKTOB,
MHTEPECOB W YBNEYEHUN.

AHanu3 pasnuyHbiX NOAXOAO0B K ynpasie-
HUIO 3HaHWAMU MOKa3bIBaET, YTO CYLlECTBYeT
MHOYECTBO MOHUMaHUM nyTen GpopMUpPOBaHNS
N pa3BUTUS CUCTEMbI YIPaBNIEHNs 3HAaHMSAMK B
opraHusauuu:

— MHbOpPMaTU3aLma CUCTEMbl NOAAEPHKKM
NPUHATUS PELUEHNN;

— Hay4YHas opraHu3saums Tpyaa paboTHUKOB;

— KpayACOPCHHT;

— UHXWHUPUHT U PEUHXUHUPUHT HENPOU3-
BOJACTBEHHbIX 6U3HEC-NPOLIECCOB;

— TpPaAMLMOHHasA Hay4YHO-UccnenoBaTeNb-
CKasl, OMbITHO-KOHCTYKTOPCKas v TeXHonornye-
cKkasa gestenbHocTb (HUOKTP);

— dopmupoBaHue «oby4yalolencs opraHu-
3auumn»;

— OLIEHKa pe3yNbTaToB UHTENEKTYalbHOM
nesitenbHoctu (PUL) opraHn3auuu, BKIOYEHNUE
PW[, B 3KOHOMMWYECKMI1 060POT U ap.

Hawnbonblive npoTMBOpeYnst B OLIEHKE CH-
CTEM ynpaBfeHnUs 3HaHUSMW NPOSBASAIOTCS B UX
TPaKTOBKE B KayecTBe HanpasieHuUs B MeHe[-
MeHTe unu IT-texHonoruu (puc. 4).

KaK nokasbiBaeT OnbIT TaKUX KOMMaHUM Kak
Dassault Systemes, Microsoft, aTn npotnsope-
4Yns BO MHOTOM HajlyMaHHble. ABToMaTM3aLus
NpOLLeCCOB, CBA3aHHbIX C HAKOMIEHUEM U pac-
npocTpaHeHnem nHdopmaun MOXKeT ObiTb Ha-
[eXHbIM GYHAAMEHTOM 191 YKPEnIeHUs Koprno-
pPaTUBHOM KyNbTYPbl 1 HAKOMNIEHWUS OMbITa.

[na aBTOMatn3auunm UCnonb3yloTCH UHCTPY-
MeHTanbHble cpeacTBa Kinacca KM (Knowledge
Management — «ynpaBneHue 3HaHUAMM»). [1o-
[OGHbIE pelleHns NOMOoratoT CTPYKTYpUpoBaThb
M aBTOMaTM3npoBaTb MPOLLECC M3BJiIeHEHUA
nosropsieMon nHdopmauunu, obpaboTaTb e€e
WMCTOYHMKM M NPEefOCTaBUTb K HEW MEPCOHNDU-
LLMPOBaHHbIN AOCTYN. 3a4acTytlo CUCTEMBI Knacca
KM cTpositcsi Ha 6a3e nopTasibHbIX TEXHOOMMI.
KomnneKcHoe pelleHne Ha3biBaeTcs NnopTanom

?npasneuue ZHAHHAMMH

Pazfen meHegMmenTa

CTparTerva yNpanncHuA KoMNasWeR, KoTopan
ofecneYMBIET MHTEMPMPOBaHHEI NoaXoa K
COAAHMID, OPraHMEALME, HCMONEI0EIHMIO W
YEEAHYEHIID HHTEANERTYANBHBE W
WHHOPMALMOHHED, PECYPCOB NPEANPHATHA

Puc. 4. ABONCTBEHHOCTb YNpaB/ieHU 3HAHUAMU

3HaHuK npegnpuatua (Enterprise Knowledge
Portal, EKP).

MHpacTpyKTypa MHHOBaLMIM caMor KoMna-
HUKM Microsoft 6a3npyeTcs Ha Tex e NpuHLMnax
(puc. 5).

[TOMUMO peLLeHnt OT KPYMHbIX pa3paboTyn-
koB (IBM, Microsoft, Dassault Systemes), Ha pbIH-
Ke npefcTaB/ieHbl UHble, B TOM YUC/E U POCCHI-
CKue, IT-npoayKThl, Npeanaratolme ctaHaapTHble
peweHus ong dopmupoBaHmsa CY3 — Hanpumep,
Molten uTekopa.

KpynHble komnaHuu B Poccun ¢ HEKOTOPbIM
3ano3aaHneM TaKkKe HaunHaloT pa3BMnBaTb KOP-
nopaTUBHbIE CUCTEMbBI YNPaBAEHUS 3HAHUAMM.
34ecb MOXHO OTMETUTb NMPUMEHEHWE Kpaya-
COpCHHra B KopriopaTuBHoM ynpasneHuun B OAO
«C6epbaHK Poccum», CY3 iKnow B 6M3HEC-Ha-
npasneHuun «PasseaKka u o6biva» THK-BP, CY3
Bbrnoka HedTenepepaboTkn n HedpTexummm OAO
«Jlykonn» v ap.

B 2012 rogy 6bina npeacTaBieHa KOHLENUMUS
pasBUTUSA CUCTEMbI ypaBneHns 3HaHuamm MK
«Pocatom». Ee ocHOBHOE Ha3Ha4yeHue — ConpoBo-
YKAEHWe NONHOMO XXM3HEHHOrO LIMKa reHepauum
M UCMONb30BaHNeE 3HaHWUIM OT 3apPOXKAEHUSA naen
[10 ee KoMMepLManu3aLmu.

LleneBas moaenb CY3 K «Pocatom» npea-
cTaBneHa B Tabn. 1.

OpraHu3aLny aTOMHOWM OTpac/iv TaKkKe npo-
ABNSIOT ONpefeNeHHbI MHTEPEC K AaHHOW Tema-
TuKe. CornacHo coobLeHnsIM, MPO3BYYaBLLIMM Ha

HeudopmauHoHHan TEXHOROMMA

Nporpammuce obecneyeHUe ANA PEanHIaLHY
33034 XPEHEHWA, HOPMUPOBAHMA, NOMCKE,
AHANM3E W TPYNNCBONS MCNONB30BIHHA
AOKYMEHTOB, AaHHBIK W ZHIHWRA

MexayHapogHOM KoHbepeHUun «MeHeaKMeHT
3HAHMI U MHHOBALIMK: YPOKM TEXHONOMMYECKUX
nuaepos» (MockBa, 2012 1.), B TOM WX MHOWM
dopMe cUCTEMbI yNpaBaeHUs 3HaHUAMU pas-
BuatoT OAO «BHUMNAIC», OKB «rTMPOMPECCH,
OAO «TB3J1» 1 opyrve KoMnaHuu.

KPMG Consulting (CLLA) B 1998 1 2000 rr.
npoBefia UccnefoBaHUA COCTOSHUS CUCTEMDbI
ynpaBfeHNs 3HAHUAMMU B Pa3/IMYHbIX OpraHu-
3aumsax mupa. bbinun ncecneposaHbl 423 KOMNaHUK
B EBpone v CLLA. lNo pesynbratam uccnefoBaHumn
BbISIB/IEHO, 4TO 81% opraHM3auuin UCNOoNb3YeT
WY co3aaeT Nporpammy ynpaBieHUs 3HaHUS-
Mn. OgHaKo noctpoeHne KopnopatusHon CY3
— [OCTATO4YHO C/IOXHbIN NpoLecc, TPebyoLLINI
BMelLaTeNbCTBa HE TONbKO B MHOOPMALIMOHHYIO0
MHPPACTPYKTYPY KOMMaHUK, HO U B €e KyNnbTypy.

B mapTe 2012 roaa pykosoactsoMm 'K «Poc-
aToM» 6bl10 MPUHATO pelweHne 06 06beUHEHNN
OAO «HMNA3IMM» n 3A0 «ATomcTpomnaKecnopT». Ce-
roaHs HWA3M-AC3 — Beaywas MHXWHUPUHIOBas
KOMMaHWs O0TeYeCTBEHHOW aTOMHOW OTpaciu,
KOTOopas OJHOBPEMEHHO NMPOEKTUPYET U COOPY-
YKaeT ABa AecsTKa aHepro6/10KoB B Poccun 1 3a
py6exoM. B 06bejMHEHHON KOMMaHUK paboTaeT
nopsiaka 7 Tbicsiy cneuuanvctoB. B cTpaTerum
K «Pocatom» 06beaMHEHHOW KOMMNAaHUU OT-
BOAMUTCS POJb LIEHTPa pa3BUTMS OTPacIeBOro
MHXXWHUPUHTOBOro 6M3Heca 1 Beayllero poc-
CUICKOro 3aKcrnopTtepa ycnyr no CoOpyXeHuto
A3C 3a pybexxom.

W HHETRYMEHTBI

—
Naasnposaline Strategizing sts

¥ NPHOPHTHIALMA

—
Npouecce

InnovationHub

OBy4eHue

W MEPONPHATHA

Puc. 5. UHHOBauuoHHaa nHdpacTpykrypa Microsoft
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Ta6n. 1. LleneBasa moaenb CY3 K «PocaTtom»

OCHOBHbI€ XapaKTePUCTUKHU CUCTEMbI Mokasatenu MpoeKTbl, HANpaBJ/ieHHble HA JOCTUXKEHHUe
K 2015 ropy 3afBJIEHHbIX pe3yNbTaToB

Co3aaHbl YCNoBUS AN15 aKTUBHOW reHepaLimm
HOBbIX 3HaHWW (MHHOBALWI), PACKPbITUS NOTEH-
LMana Hay4HO-TEXHUYECKNX KaapoB (KapbepHas
JIeCTHULA Y4EeHOro, cneunann3npoBaHHble npo-
rpaMmbl, KOHKYPCbI, KpayaCOPCUHT U Ap.)

Cuctema obecneynBaeT c60p, XpaHEHUE U
KOJIJIEKTUBHOE UCMOMIb30BaHWe OTpacneBblx Ha-
YYHO-TEXHUYECKUX 3HAHUK Yeped noptan HTU

Cuctema obecneynBaeT NoHbIN LUK ynpas-
NieHns npaBaMn Ha PU[, B T. 4. NOArOTOBKY
VMHTENNeKTyanbHon cobectBeHHocTH (MC) ans
KOMMepLmMann3aLmm

Co3spaHune cucTeMbl ynpaBneHus 3HaHUAMM
06beJMHEHHON WHXWHUPUHIOBOW KOMMaHWU
HWA3MM-AC3 (OMK) — HacywHas Heo6x0AMMOCTb.
MpucTynas K peanuaaunm NpoeKTa no Co3aaHunto
CY3 OMK, Heo6X0AMMO y4UTbIBaTb HAKOMJIEHHbIN
MMWPOBOW OMbIT M UCNONBb30BaTh UMEIOLLMIACS NO-
TeHuuan.

[poeKT cTpyKTypHOM cxembl CY3 OUK npea-
CTaBJIEH Ha puc. 6.

Hayuwo-oGpazosartensHan eaTensHoCTh

ExxerogHoe yBenuyeHve Konnyectsa co3paBa-
EeMbIX PE3YNbTAaTOB MHTENNEKTYalbHOW AeATeNb-
HocTu (PWUA) Ha 10 %

100% OTKpbITOW MHPOPMALMK, CO3AAaBAEMON U
CO3[aHHOM B pe3ynbTaTe Hay4HO-TEXHUYECKOWM
[esTeNbHOCTU, pa3MelLeHbl Ha nopTane Hay4Ho-
TeXHU4ecKkon nHdopmaumm (HTH) (ana konnek-
TMBHOrO UCNO/b30BaHUSA C pacnpeaeneHmem
npas JocTyna).

YBenuyeHnue nonu UC, rotoBom Anst KOMMepLma-
nmnsauuu, no 40%

Heo6xo0aMMO OTMETUTb, YTO Mpeasiaraemas
CY3 OUK KoppenupyeTcs ¢ KOHUEeMNLMen CUCTeMbI
ynpaBneHuns 3HaHuaMu 'K «Pocatom», a Takxke
COOTBETCTBYET TEOPETUHECKMM OCHOBAM M COBpeE-
MEHHbIM TEHAEHLMUSIM Pa3BUTUS B NPeaMETHON
0651acTu.

Pa3BuTHe cucTeMbl NaaHUpyeTcs Mo Tpem
HanpaBleHUAM:

1. Hay4HO-06pa3oBaTenbHas AeATENbHOCTb;

Hayun o-TeXHH e AR H POPMALIA 0 NATEHTHIR
AERTENEHOCT

MpoeKT 1 «YnpaBieHne HayYHO-TEXHNUYECKUMM
coobulecTBaMm»:

[MnaHMpoBaHMe NOTPEBGHOCTM B HAy4HO-TEXHMYE-
CKMX KOMMETEHLMAX

PasBuTue, coxpaHeHne 1 NpuBAeYEHNE Hay4HO-
TEXHUYECKMX KOMMNETEHLMM

Pa6orta c TanaHtamu

dopmMrpoBaHKe CoLManbHbIX CETEN IKCMEPTHbLIX
CcOo006LeCTB

B3anmopgenctBre ¢ NnpoduibHbIMU YHUBEPCH-
TeTamm

MpoeKT 2 «YnpaBneHne Hay4HO—TEXHUYECKUM
KOHTEHTOM»:

lMnaHupoBaHue paclimpeHuns KoHTeHTa HTA
Co6op HTW gng HanonHeHusa B/l

O6ecneyeHne XxpaHeHUs, U3BNEYEHUS U pacrnpo-
CTpaHeHus

KOHTpo/b 3a COXpaHEHWEM KOHTEHTa

MpoeKT 3 «YnpasBneHue npasamu Ha PU/»:
[MnaHupoBaHWe co3ganus PU/,
BbisBnexue 1 3awmrta UC

Mcnonb3oBaHue u pacnopsixkeHne PU
KoHTponb 3a aBuxkeHnem PU/

2. Hay4YHO-TEXHUYeCKas nHPopmaLumsa 1 na-
TEHTHasA AeATeNbHOCTb;

3. Hay4HO-MeToAMYECKOE 06ecneyeHne cu-
CTeMbl ynpaBieHnUs 3HaHUAMM.

Mpn 3TOM A1 MHOTUX 3/IEMEHTOB CUCTEMbI
Y}K€ UMEIOTCS CYLLLECTBEHHbIE 3a/1efbl (Ha cxeme
Bbl€NIEHbI LLIBETOM).

Cuctema NoAroToBKM M NOBbIWEHUS KBaNK-
durKaummn nepcoHana paspabaTsiBaeTcs U 06-

Hayuho-ameTopguyeckoe 0Becn eqenn e ClCTeMb
YTTPARMEH WA 30 3H AR

bazoean waenpa " CYHL CHO™

Poprnposanne npodgcTaHpapToR
COSUNAMICTOR HH MO I OO
AEATENBHOCTH

Coapanne KosmnneRca yuehno-
METOIMHECHIX MATEHIANOR

Noprotoeka crypedTor Gazoroi
wadempt (HITY, HHTACY, npyrie
BY 36 )

MoBbIWEHN e KBan L
nepoonana Kopnamnmn

PASBINTHE HAYUHO-TEXHIMECRITY
Hanpuneml Il AEATEABHOCTH
HKomnanmn

DOpANPORARINE HayYHO -
O0PA0BATENBHOIO

NHPOPMAUNOHHOTD pecypca
HoranaHnn

Kpaypcopone
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Coamanine NopTana HayuHo-
TEXHIMECKOT IHPOpRamn

Caenmidmuanns Texsanori
Howanarimn {npeenenn e

HAYUH B CTAHELAPTAM )

L

Chpopeanenile TEXH oM O,
npoekTor A "HHAIN kax
PEIYNLTATOR HHTENN SKTY ANBHOR

L peatensuocm (PHA)

Oropraneniie npas CoBCTREHHOCTI

Ha PHA

(" TIPOFIBNERIe TEXHONOTIN Ha
PBIHGHE (B T. 4. 4epe3 KOHIPeCCHo-
BHCTAROUH IS MEPONPHATHA),
\fll__a_l:IHEl wa

Homsmae L ani 3aua TexHonorni
[npronana MFae Ha NCNONbIDBEAHNE
TExHOMOIN)

DOpRANPOBIHIE WY PHAT OB
“Knyh 30, MHHosaupnonHOe
npoekTposaHIE" i
"ATOMHBI NPORKT 1 APYINX
naganii. Ghecneuenne i
| COOTRETCTRNA Tpehomaninam BAK J

=

 Coamanie i ConpoBokenne
NOCTORHHO el CTRY M WET O caliTa
ENEIYHAPOOHbE B0pyioE T YHILL
CHO", Baanmopeicrane
HACTHHK AR MOB

COFaHNE KAPTOTERN O
CNEUlAnNCTas I-bMI'IﬂHIIII =
HOCHTEN X 3HaHI

MeTopnueckoe ohecneverne
spraderna nHdopraim, oundpoesn
AP BOE

Metopnueckoe obecnedenine
AOCTyNa (B T4 yOANeHHoro)
cheupanicror Homnamin g Gnokam

L IHpOPIALIT

[ Yuarmie paboTe Hap CipaTernei

ofwepuienHoi KommaHnm & yacmi

BCTPANBAHWA B CTPATENND CHCTERMBI
ypasneninn anann (CY3)

MeTopnueckoe obacneuemn e
MOTHBAUNN COTRYTHHKOE K
HCNOAL0BAHINK I 0DpMeny

FHAHI AR

DyHKLMOHaN, yKe
peannayembiii B
OWK (B pa3nuyHomn
cTenenu)

Puc. 6. Cxema ¢popMupoBaHUs CUCTEMbI
ynpaBaeHusa 3HaHuamu B OUK




HoBngeTcs ¢ ydetom 3agay OUK, ucxoas ns ee
cTpaTernyeckumx npuoputetoB. B 2012 roay 6bin
CAENaH akLUEHT Ha NOBbIWEHNE KBaMDUKaLMK 1
pasBWTUE KOPMOPATUBHbIX KOMMETEHLUI PYKO-
BOAMTENEN CpeaHero 1 BbiCLIEro 3BeHa ynpas-
nenHus. 80 pykoBoauTenen pasnnyHoro ypoBHs
BonrogoHckoro v bantuiickoro dpunmanos B 2012
roay oby4yanucb no nporpamme «BHeapeHue IT —
TEXHOIOTMI B NPOEKTUPOBaHUE U NPOM3BOACTBON.

OTaenbHas nporpamma obyyYeHus U pa3Bu-
v pa3paboTaHa 415 PyKOBOAUTENEN, KOTOPbIE
NPOLUW NPOLLEAYPY EXErogHom OLEHKM Kopno-
paTUBHbIX KOMMETEHLMM.

B 2013 roay ansi pyKoBoAWUTENEN BbICLLETO U
CpeaHero 3BeHa Ha4vaT 72-4acoBOM aBTOPCKUI
Kypc npodeccopa, 3aBeaytoulero kabeapom me-
HeaXXMeHTa H1XeropoacKoro rocyiapCTBEHHOMo
TexHW4ecKoro yHusepcuteta um. PE. Anekcesa
(HITY) B.M. Matnawsunu «Kak caenatb CBOIO
KOMMaHuio «0by4atolenca opraHnsaumnen»: Tex-
HONOMMKU, BOBMOXHOCTH, OrPaHUYeHuns, iydlumne
613Hec-MpaKTUKn». B xoae 3aHaTui obyyatowu-
MUCSl, NMOMWMO MOJyYEHUSI 3HAHWUIA U HABbIKOB,
BblpabaTbiBalOTCA KOHKPETHbIE PEKOMEHAALNM
no ynydweHuto geatenbHoctn OUK u pocty ee
KOMMNETEHLMN.

Han6onee npoaBuMHYTbIM npoeKkTom CY3
OUK saBnsetcsa 6a3oBas kadpeapa HITY B OAO
«HUA3I» «CuctemMbl ynpaBieHUa KU3HEHHbIM
LIMKJIOM CITOXKHbIX MHXXEHEpPHbIX 06beKToB» (CYXKL,
CHMO). loroBop o co3aaHnm Kadeapbl nognucaH
B utone 2012 roaa, a y»Ke ¢ CEHTAOPS Ha Ka-
denpe Havyanocb obyyeHue ctygeHToB HITY u
HWXeropoacKoro apxMTeKTYPHO-CTPOUTENbHOIO
yunsepcuteta (HHIACY). Llenb gaHHOro Kypca
06y4yeHuns — cnewunanusaunsa CTyaeHToB Ans no-
cneaywoulen pa6otbl B OMK. O6yveHune Begetcs
npodeccopcKo-npenojaBaTenbCKMM COCTaBOM
HI'TY, HHI'ACY m cneunanuctamu OUK.

B OMK popmupyeTcs 061W,e[0CTyNHbIA Hayy-
HO-06pa3oBaTe/bHbIN MHDOPMAaLMOHHbIN pecypc,
B OCHOBE KOTOPOrO fieXaT NPOEKTHbIN KaBUHET
(apxMB MPOEKTHbIX pa3paboTOK KOMMaHWUK) U
3MIEKTPOHHAA 6UBANOTEKA NEPUOANYECKHUX U
9KCKIIO3MBHbIX N3AaHUN.

PazpaboTtaHbl npegnoxexus no yyactuio OAO
«HWA3IM» B co3paHum LleHTpa Hay4YHO-TEXHUYE-
cKkoi nHoopmaumnun OAO «KoHuepH PocaHeproa-
ToM» (LLHTW). YyacTne B pa6ote LUTHU ana ONK
Heo6XoaMMO Npexae BCero Ans pa3BuTus npo-
€KTOB, peann3yemblX MHXUHUPUHIOBON KOMNa-
HUWeW, ANa COBepLIEHCTBOBAHNA paboThl 6a30BoW
kadeapbl HITY B OAO «HUA3IM».

B yacTHOCTW, NpeanaraeTca pacnpocTpaHuTb
aestenbHoctb LUHTU no nHdopmaymoHHo-aHa-
NIMTUYECKOMY 06ecrneyeHunto Ha yyebHble 3aBe-
AEHWS aTOMHOW OTpacau, Npexae Bcero, — yne-
Hbl accoLMaLnn BbICWIMX y4EOHbIX 3aBEeAEHUN
«KoHcopLKnym onopHbIx By30B [ocyaapCTBEHHOM
Kopnopaunv No aTOMHOM aHeprun «Pocatomn.
Kpome Toro, gaHHble By3bl CaMOCTOSATEbHO
BeyT Hay4yHO-UccnefoBaTelbCKME U OMbITHO-
KOHCTPYKTOPCKMI paboTbl, pe3yNbTaTbl KOTOPbIX
TaKXXe MOryT cTaTb UCTOYHMKOM AN GOpMMpo-
BaHWUs MHGOPMaLMOHHbIX 6a3 LHTU. 3Tn mepsbl
Nno3BONAT, C OLHON CTOPOHbI, B 3HAYUTENbHOWM
Mepe MOBbICUTb YPOBEHb NPOdECCUOHANBbHOM
NnoAroToBKM 06yvaloLmMXcs U aaanTMpoBaTb UX
K paboTe B OpraHM3aLnsx aToMHON oTpac/u,
a c gpyrom — obecneyar AOCTyn cneuuanncToB
npeanpuaTun K pesynstatam HUOKP By30B.

PaccmatpuBas LLHTU B KayecTBe 04HOI0O U3
KJTIOYEBbIX 371IEMEHTOB npoeKTupyemon CY3 B
aTOMHOM OTpac/au, CHUTAeM LenecoobpasHbiM
y)Xe Ha cTaauu pa3paboTKM NpoeKTa npeayc-
MOTpPEeTb MexaHn3mbl B3anmoaencteusa LIHTU
C Apyrumu anemeHtamm CY3, TaKMMU KaK, Ha-
npumep, paboTta ¢ pesybTataMu UHTENNEKTY-
anbHOW AeATeNbHOCTU, opraHu3auns audode-

pPEeHLMPOBAHHOI0O JocTyna (B T. Y. yAaleHHOro)
cneuunanuceToB K 6n1okam nHdopmaumu. Ang OUK
BaXKHO 06ecneynTb JOCTYN K UHPOPMaLMOHHBIM
6a3am LIHTW coTpyaHUKOB NpoeKTHOro 6510Ka,
6710Ka ynpaBneHns NPoOeKTaMu, 3aKyrnoK 1 no-
CTaBOK, pPa3BuUTUS, yNpaBfieHUs CTOMMOCTbIO,
Ka4yecTBOM M ap.

Ewe ogHnm anemeHTOM GopmupyloLLeNCS
CY3 gaBnsatoTcs nepuoanyeckne nagaHma OUK.
C 2010 roaa OAO «HMA3MM» 1 Accoumauns uH-
HOBALMOHHOI0 NPOEKTUPOBAHUS U3aeT Mexay-
HapoaHbIN )ypHan «Club 3D. MHHOBaLMOHHOE
npoeKTMpoBaHue». HanpaBneHHOCTb KypHana
— 06MEH OMNbITOM U pa3BUTME KOHKYPEHTOCMO-
COGHbIX TEXHONOrUIM NMPOEKTUPOBAHMS, COOPY-
KEHUS U SKCMayaTaunmn CNOXKHbIX MHXEHEPHbIX
06beKToB. ypHan BbIXOAMT Ha PYCCKOM W aH-
rMMIUCKOM A3blKax. Kpome Toro, COBMEeCTHO C 13-
natenbctBoM «Kypbep-meanar, OUK Bbinyckaet
ypHan «<ATOMHbIW MPOEKT», LiefieBas ayautopums
KOTOPOro — cneuuanncTbl N0 NPOM3BOACTBY U
noctaBkam o60pyaoBaHWsa U MaTepuanos And
aTOMHOW 3HEPreTUKMK.

O6MeHy 3HaHMAMU 1 NPOABUKEHUIO TEXHONO-
TMM Ha PbIHOK CMOCOBCTBYET y4acTue n OpraHnsa-
uma OMK pasnnyHbIX KOHFPECCHO-BbICTABOYHbIX
MeponpuaTun. Hanbonbluee 3Ha4yeHne umeet
exeroaHbin MexXayHapoAHbI Hay4HO-NpaKT1ye-
CKMi dopym «YnpaBAeHUe KU3HEHHBIM LIMKIOM
CNOXHbIX MHXXEHEPHbIX 06beKToB». B 2013 roay
OH MPOBOANTCS B TPETUM pa3 1 ByaeT NOCBSLLEH
MHCTPYMEHTaM NOAAEPKKM IKCMNyaTaL MM COXK-
HbIX MHXEHEePHbIX 06bEKTOB.

BaxkHoW cocTtaBHOM YacTbto CY3 aBnsetcs
cucteMHoe odopmaEHUE NPOEKTOB, TEXHONOTMUi
KaK pe3ynbTaToB MHTENNEKTyalbHOW AesaTenb-
HocTh (PM[) ¢ BO3MOXHOCTBIO nocnefytoLlero
3aKpensieHns npas cobcTBeHHOCTM Ha PUL. Bo
MHOMMX OpraHu3aumsax nateHTHble cnyx6bl Ha-
XOASATCS B CTPYKTypaXx, 3aHUMatOLWMNXCS Hay4HO-
TexHu4yecKom nidopmauunen.Hanpumep, 8 OKBEM
AdprKaHTOB B COCTaBe OTAENEHUS cTpaTernye-
CKOr0 PasBUTUS U BHELUHE3IKOHOMMUYECKOM aest-
TeNbHOCTM paboTaloT OTAEN HAYYHO-TEXHUYECKOM
MHdOPMaLMK € 610PO NaTEHTHbIX UCCIeA0BaHUM
N OTAEN OLEHKN CTOMMOCTM U 3KOHOMUYECKOro
abdeKTa oT Mcnonb3oBaHus Hoy-xay; B8 HUMNC
oTfeNl Hay4YHO-TEXHUYECKON MHPOPMaLMK 1 nNa-
TEHTHbIX UCCTIEA0BaHM BXOAUT B HAY4HbIN 610K
opranuaauuu; B POSAL-BHUNID npaBoByto oxpa-
Hy OOGBEKTOB UHTENNEKTYaNIbHOM CO6CTBEHHOCTH
(UC), co3gaBaeMbIx B MpoL,ecce MHHOBALIMOHHOM
[1eiTeNIbHOCTU, OCYLLECTBNAET OTAEN NAaTEHTHOWM
M Hay4HO-TEXHUYECKON MHPOopMaLMK. Ha Haww
B3rnsaa, B8 OAO «<HUA3MM» ana peanu3auuu mH-
GOpPMaLMOHHbIX M HAYYHO-TEXHUYECKUX DYHKLUI
paboTbl ¢ 06bekTaMu NIC no HanpaBneHUsaM aesi-
TENbHOCTU MOXKET 6bITb MCMOb30BaH MOTEHLUManN
dopmupyemon CY3.

B cuny TpagMuMOHHOM crieunduKu npo-
eKTHON peaTenbHocTM OUMK go HacToswero
BPEMEHU He cocpefoTayvMBanacb Ha npose-
[EeHWN Hay4yHO-uccnepoBaTenbCKux pabot. B
COBPEMEHHOM CUTyaL MK Onopa UCKIYUTENTbHO
Ha TEXHOJIOrMYeCcKMe NoaxoAbl NpeAcTaBnseT-
csl HegocTaTo4yHOM. Heob6xoanmo pa3BuBaTb
Hay4Hble HanpaBneHusa. Ha peweHne gaHHOM
3afauu B paMmKax CY3 OMK HanpaBfieH NpoeKT
no caneHTudUKaunmn (NpUuBEAEHMIO K HaYYHbIM
cTaH4apTaM) MHHOBALMOHHbIX TEXHONOMUI, pas-
paboTtaHHbix ONK. [JaHHbIM NPOEKT noapas-
yMeBaeT NpUMeHeHWe Hay4HbIX MPUHLUNOB B
NPOM3BOACTBE M 06y4EeHMM, @ TaKKe MCMNoSb-
30BaHWe Hay4HblX METOJOB U NMPUEMOB MpHU
peLleHnn TeEXHUYECKNUX Npobnem.

Heo6Xxo4MMOo OTMETUTb, HTO 3a/I0roM ycrnexa
pa3suTna CY3 OUK (kak, Bnpoyem, u no6own CY3)
ABNAETCS peleHve Npo6aemMbl MOTUBALMK N0AeN
019 o6MeHa 3HaHUAMM.

dOPYM

CnoXXHOCTb 3aK/to4YaeTcs B TOM, YTO 3HaHWS B
6GO/bLUMHCTBE CBOEM SIBNSIOTCS CKPbITBIMU U HE-
dopMann3oBaHHbIMU — HESBHbIMW. PasnunyatoT
[Be KaTeropmv 3HaHWin — sIBHble U HesBHbIE,
UNKn cKpbiTble. Mo ABHbIMKW Moapa3ymMeBatoT
3HaHUS, COXpaHsaeMble B CTPYKTYPUPOBaHHOM
1 cnabo CTPYKTYpPUpPOBaHHOM popMax Ha TaKux
HOCUTENSIX, KaK ByMaXHble JOKYMEHTbI, CO0bLLe-
HWS MO 3/1EKTPOHHOM M rOJIOCOBOM NOYTE MK
BMAaeomaTtepuabl. ITM 3HaHWA CHOPMYIMPOBAHbI
W rOTOBbI /15 Nepeaym aApyrum ntoasm. UMeHHo
Ha paboTy C 3TUMKU 3HAHUSMU OPUEHTUPOBAHDI
yXKe gencrayouime anemeHTol CY3 OUK.

K corkaneHuto, 10 80% MHTENNEKTYyanbHbIX
aKTMBOB Nt060ON OpraHM3aumu NPUXOAUTCS Ha
[OJII0 HEABHbIX 3HAHWW, MPUHAANEXalWmnx ee
coTpyaHMKaM. HeaBHble 3HaHns dopmupytoTes
BOKPYr HEMaTepurasbHbIX GaKTOpPoB. 3T 3HaHKSA
ABNAIOTCS MEPCOHANbHbIMU, CNeUnPUYHbIMU MO
CBOEMY COAEPKAHWUIO CBEAEHUSMU UM HaBbl-
Kamu, npuobpetaemMbiMu (BblpabaTblBaEMbIMK)
4e/I0BEKOM B MpoLiecce NpaKTUYeCKoN aeaTesb-
HOCTHW. [1OCTyn K HUM BO3MOMEH TOJIbKO B X0ae
HenocpeacTBEHHOro O6LLEHUSA MeEXAY NOAbMHU
MY B NpoLecce KOIEKTUBHOM paboThbl.

B cBA3KU C 3TUM COBPEMEHHbIE KOMMNaHUK
CTaNKUBaOTCH C CEPbE3HON NPOB6IEMOM NOUCKaA
cnoco6oB nepeBoaa 60MbLIEN YacTU CKPbITbIX
3HaHWN B IBHYIO GOpMY.

«KaK 3acTaBuTb NtoAeN AENUTLCA 3HAHUSMU?»
— [NlaBHbIM BONPOC U npobnema GopMUpOBaHUS
Cy3.

«Heob6xoanmo cosaath yCnoBums, MPU KOTOPbIX
1M 6yaeT HEBbITOAHO HEe 06MEHNBATLCS CBOMMM
3HAHUSMMW».

Mpu Kaxkylencs NpocToTe 3TOro OTBETa, ero
peanu3auns Ha NpaKTMKe ynupaeTtcs B Cylle-
CTBEHHbIE NPO6AEMbI.

KonneKkTMBHbIE 3HAHUA OpraHn3aLmMm 06bI4HO
HaxoAsT OTPaXKeHMe B Pa3/IMUHbIX JOKYMEHTax
— pernameHTax, nucbMax, YyepTerax M 1. n. B
clyyae, ecnv TakuMe 3HaHUSA He 3a[0KYMEHTH-
poBaHbl U MpPK 3TOM OTCYTCTBYIOT CBeAEHNS 06
MX UCTOYHUKE M MECTOHAXOXAEHUN B KOMMAHUHU,
MCNosib30BaTb NMOJIHOCTLIO 3TU LIEHHbIE PECYPChI
0YeHb CNTOXKHO, a TO ¥ BOO6LLEe HEBO3MOXHO. [10o-
3TOMY U191 Pa3BUTUS CUCTEMbI OGMEHA 3HAHUSMM
HEe0CTaTOYHO TOJIbKO BK/IaAblBaTb CPEACTBaA B
oby4yeHue 1 pa3BuUTHe NnepcoHana. Heob6xogMmo
YMETb «M3BNEKATb» 3HAHUS U3 COTPYAHMKOB U 10-
KYMEHTUPOBATb KX, YTOGbI OHW HE nNponanu ans
KOMMaHWK B clly4ae yxoaa COTPYAHUKA.

M3BneyeHne 3HaHWN nNpeacTaBnsieT cobomn
Hanboee BaxHbIV aTan LMKIa o6MeHa 3HaHuUA-
Mu. [ins ycnewHom paboTbl cUCTEMbI HEOHXOAUMO
y6eanTb COTPYAHWMKOB OpraHM3almu AeUTbCS
CBOWM OMbITOM C KOJIIEraMu, Yemy CylLLlecTByeT
Llenbin psaa npenaTcTBUN.

«Mos LLeHHOCTb Kak paboTHMKa onpeaensiercs
TEM, 4TO 1 3HA0 HEYTO, HEM3BECTHOE OCTaJIbHbIM».

«MHe 3a 310 He nnaTam.

«O6MeH 3HaHMAMM — nycTas TpaTa BPEMEHMU».

«Jlloan 06513aHbl YMETb MbIC/IUTb CaMOCTO-
ATENbHO».

«51 CIMLWKOM 3aHAT ANS 3TOro».

«Cenyac Henoaxopsiiee BpeMs ans o6MeHa
3HaHUSAMM».

«TpebyeTcs CAULIKOM MHOIO BPEMEHM, YTOObI
HaNUTU UCTOYHUK HYXHOM MHPOPMaLUn».

Taknm 06pa3om, pelieHre BONpocoB MOTUBaA-
LMK crneLnanmcToB K 06MeHyY 3HaHUSAMU SBNSIETCS
O[HUM U3 KPaeyrosibHbIX KAMHEWN He TObKO Mo-
CTPOEHMS, HO U PYHKLMOHMpoBaHus CY3.

BblgensoT ABa TMna MOTUMBALIMKU: MaTepu-
anbHYI0 U HeEMaTepUuasbHyto.

K dakTopam maTtepranbHON MOTUBALIMK, KaK
npaBuio, OTHOCAT:

— MOBbllWEeHWe 3apaboTHOM NaaThl;

— KapbepHbIN POCT;
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dOPYM

— 00y4yeHUe 1 CTaXKUPOBKMU;

— FMOKKIM paboyni rpaduk;

— OTNYCK B Y406HOE BpeMs.

MNepeyeHb HemaTepuanbHbIX GaKTopoB 6onee
06WKnpeH:

— NPU3HaHWe aBTOPUTETA COTPYAHUKA U ero
3KCMNEePTHOro MHEHUS, YyBaXKeHWe cpeau Konner;

— MoJly4YeHMe 3MOLMOHaNbHOMW 06paTHOM
CBA3K: Ntoan paboTatoT Nlyylle, ecnun noayyaoT
OT3bIBbI O BbINOJIHEHHOM paboTe. He nocneaHoo
pPOJib UrpaeT Cnoco6HOCTb YeNI0BEKa OLEHMBATb
pe3ynbTaTbl CO6CTBEHHOM AEATENBbHOCTH;

— obecneyeHne paboOTHMKOB HEOBXOANMbI-
MU pecypcamu. Ecamn ycnosus paboTel Hebna-
ronpuaTHbl (HET HEOBXOANMbIX UHCTPYMEHTOB,
o6opynoBaHus, matepuanos; COTPYAHUK He
pacnonaraet MHGopMmaLmMen, 4OCTaTONHOM ANns
NPUHATUS pelleHnin; HekomdopTHOEe paboyee
NPOCTPAHCTBO OUCHbIX MOMELLEHWI, HE XBaTaeT
BPEMEHM), COTPYAHUKA HEU3OEKHO MOCTUTHET
pa3oyapoBaHue;

— Ny6AnYHOE BblpaXeHne NpU3HaTeIbHOCTH
3a XOPOLLO cAenaHHyo paboTy;

— CO3[aHue «OTKPbITOro MPOCTpaHCcTBa» AN
0o6LeHna pabOTHMKOB pa3HbIX CTyNneHen opra-
HWU3aLMOHHOM nepapxunm (CBok IPHEKTUBHOCTb
3[eCb COXPaHSIOT TPEHUHIU, NPOrPaMMbl 0GMEHa,
CTaXKMPOBKM U HepOopMasibHble COBELLAHNS);

— pasBuTME NporpamMMm HacTaBHUYECTBa;

— dopMUpoBaHUE BPEMEHHbIX paboynx rpyn-
Mbl 4151 COBMECTHOIO y4acTUsi B MPOEeKTaXx;

pasBuTHE KOPNOPaTUBHOM KynbTypbl (CO34a-
HWe 6naroxkenarenbHon atMmocdepbl B KOJNEK-
TUBE, KY/IbTYPbl JOBEPUS).

MHoroo6pasune dopm maTepuanbHOro u
HemaTepuanbHOro CTUMYNMPOBaHUSA co3faeT
o6lWKnpHoe paboyee NPOCTPaHCTBO ANs UX Kpe-
aTMBHOro npumeHeHus. B cnydae ¢ CY3 OUK
npeacTout 6osbluas pabota no pa3paboTke U
NPYMEHEHMNIO METOA0B CTUMYIMPOBaHUS CneLy-
annuCcToB K 0OGMEHY 3HaHUSMU.

Ona obecnevyeHus cbopa, XpaHeHUs U
aHanu3a 3HaHWW, opraHuM3auuun goctyna (B T.
4. yaaneHHoro) cneuymnanuctos OUK K 6nokam
MHPOpPMaLMM HEOBXOAMMO NMPUMEHEHUE COOT-
BeTCTBYIOWMX IT-TEXHONOMMIK 1 MPOrpaMMHOro
obecneyeHus.

B KauecTBe TexHO0rM4yecKom nnathopmbl Ans
CY3 npeanaraetcs ynomsHyTas Bbie 3DSwYm ot
Dassault Systemes, kotopasi no3sonut OUK cos-
[laTb COGCTBEHHOE OHIalH NPOCTPaHCTBO AJ11 06-
LeHWS COTPYAHMKOB, NapTHEPOB, NOCTaBLUMKOB
n notpebutenen. OHU CTAHOBATCH aKTUBHbLIMMU
y4aCTHMKaMu npouecca pa3paboTKM NPOEeKTOB
1, BHOCS CBOW MAen, CoCOBCTBYIOT BHEAPEHUIO
MHHOBaUMK. 3DSwYm npeacraBasieT co60M OH-
NawviH KopnopaTuBHYIO cpefly HOBOrO MOKONIEHWS,
KOoTopasi cCo3aaHa B MOAAEPKKY CTpaTErMHECKUX
n rnobanbHbIX Npeobpa3oBaHuit. Pe3ynstatom
CTaHOBUTCSA pacTyliee B3aMMOAENCTBUE MEXIY
BHYTPEHHEN Y BHELLHEW aKocucTeMamu, 6naro-
faps Kotopomy nto6as KOMNaHWs CTaHOBUTCSH
6onee rmMGKON, MHHOBALMOHHOM U COLIMANbHO
opueHTHpoBaHHOW. 3DSwYm MoXKeT 6biTb Ao-
nosHeHa ApyruMu npoayktamu ot Dassault
Systemes — Exalead (MolHas MHPpaCTpPyKTypa
noucKa nHdopmawumu), a Take Netvibes (noptan
yrnpaBneHns 3HaHUAMM).

B OMK c nomolLblo NporpaMMHbIX NpUNoXxe-
Hu nnatdpopmbl 3D EXPERIENCE oT Dassault
Systemes (CATIA, ENOVIA n DELMIA) OAO
«HWNA3TM» yxe padpaboTtaHa TexHonorusa Multi-D,
KOTOpasi MO3BONSET eTalbHO MOAENUPOBaTh
CTPOUTENBbHO-MOHTAXKHbI€ MPOLLECChl Ha OCHO-
Be MHPopmMaunoHHon 3D-mogenn ob6beKTa 1
YyNpaBAATb XXU3HEHHbIM LMKIOM 3HEPro60KoB
A3C. B paHHOM KOHburypauuun CY3 OUK mo-
eT 6bITb YyCNEWHO UHTErpupoBaHa ¢ JaHHOM
CUCTEMOWN.
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[naBHOWM CTpaTErnMyecKom Lenbto 06benHEH-
HOW WHXWHUPUHTOBOM KomnaHnun HUASM-ACI
B HACTOSILLEM M 0603pMMOM ByayLLIEM ABNAETCA
YKpEenaeH1e NTMANPYIoLLMX NO3ULUI Ha MUPOBOM
PbIHKE COOPYXKEHUS CTOXHbIX UHKEHEPHbIX 06b-
€eKTOB, npexae Bcero — A3C. Ina AOCTUKEHUS
ycnexa OMK fomkHa ncnonb3oBaTb NpUCYyLLME et
KOMMETEHTHOCTb, BHYTPEHHWE U BHELWIHWE CBSA-
31, HaKoMeHHble 3HaHUA. CY3 fo/KHa ObiTb
OpraHW4YyHO BMMUCaAHa B CUCTEMY ynpaBleHWs
KOMMaHUen.

MoHMMas ynpaBneHne 3HaHUAMMU Kak KOMOK-
HaLMIO OTAENbHbIX aCMEKTOB ypaBieHUs Nepco-
HanoMm, MHHOBALMOHHOIO U KOMMYHUKaLIMOHHOTO
MEHEKMEHTA, a TaKKe UCMOSIb30BaHUS HOBbIX
MHOOPMALMOHHbIX TEXHOMOMMIN B YyNPaBAEHUH,
CY3 OUK ponxkHa cnoco6¢cTBOBaTh Pa3BUTUIO
WHTENNEKTYaNbHOro MoTeHLMana KoOMMNaHuu,
BKJIlOYatoLLero B ce6s pa3paboTKy M naTeHTo-
BaHWe HOBbIX 3HaHWW, HapalMBaHWe HemaTe-
puanbHbIX aKTUBOB.

CnpoeKTMpoBaHHasa U BHeApPEHHas B op-
raHM3aunn cuctemMa ynpaBfeHUsa 3HaAHUAMMU,
06pa3HO roBops, ABASETCA «HEUCCAKAEMbIM
WCTOYHMKOM» AN MOCTOSSHHOTO pPa3BUTUA
KOMNaHuu, GOpMUPOBaHUS KOMMNETEHLUI U
KOHKYPEHTHbIX MPenMyLLeCTB, 06ecnevynBato-
LMX YCTOMYMBOE HaCcTOsLLEE N NEPCNEKTUBHOE
Gynyuiee.
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Formation and
development
of a knowledge
management
system in
engineering
company

N.Y. LEONTIEV, Head of Strategic
Development and Market Monitoring
Department, in JSC «<NIAEP»

D.V. SEDELNIKOV, Chief Specialist,
Strategic Development and Market
Monitoring Department, JSC «<NIAEP»

For the world engineering companies
alongside with the use of innovative meth-
ods of design and construction of complex
engineering facilities is typical the use of
advanced managerial technologies. In the
present conditions of transfer to the post-
industrial information society availability of
the knowledge management system, as one
of the leading management technologies be-
comes an factor of maturity of the company
management system. The article focuses on
theoretical bases, bench marking, and also
on proposals for formation and development
of the knowledge management system in the
biggest engineering company in Russia- JSC
NIAEP.

Knowledge management system, KMS,
scientific and technical society, scientific and
technical contents, scientific and educational ac-
tivity, results of the intellectual activity, corporate
management, project management, motivation.

In the condition of formation of the sixth wave
of innovation and economy based on knowledge,
in the majority of the world major companies
are developing knowledge management sys-
tems (KMS). In the current expert estimations
availability of KMS is the paramount sign of the
company’s managerial maturity. For engineering
companies, knowledge management ranks with
the management of time, quality, cost of con-
struction of facilities. Formation of KMS creates
prerequisites for the development and efficient
use of the intellectual potential of companies to
implement projects and improve technologies,
business development and diversification, in-
creasing competitiveness on the markets.

The theoretical basis of knowledge manage-
ment systems is based on the works of E. Toffler,
the American sociologist and futurist. According to
Toffler, humanity is heading to a new technological
revolution, that is the first wave (agrarian society)
and the second wave (industrial society) are re-
placed by a new one, that leads to creation of the
information or the post-industrial society. The main
value in this society is knowledge — information
organized in a special way that allows obtaining
new information on the basis of the existing one.
In the 60 years of the XX century in the works of
Daniel Bell, P. Drukera, M. MacCluen, Y. Masudyf




PEOPLE
colleagues,
experis,
CONSUIMArs,
partners

CONTEXT

relations,
organization,
associations

THINGS
merger,
acquisition,
syslamization,
joint use

PLACES
braknutorming,
tradning,
quick reaction

Fig. 1. People, Places and Things - the three
major parts of Knowledge Management (IKM)

and others can be traced further development of
the theory of the «<new» society — the postindustrial
/ information society.

In the 70 years began to arise the concept of
«information management» — a special type of the
enterprise management based on an integrated
use of in-house and external information. In the
80s formed the three approaches to knowledge
management, conventionally named as «Ameri-
can» (K. Wiig), «Scandinavian» (or <European») (K-E.
Sveybi, Sweden), and the Japanese» (. Nonaka).

The variety of theoretical schools and at-
tempts to develop a holistic concept of knowl-
edge management were and are accompanied
by experiments of practical implementation in
the science intensive companies and business.

In 1999, Lotus Development Corp. and IBM
Corp. established the Institute for Knowledge
Management (IKM) — a commercial research
consortium, whose senior staff includes leading
experts in the subject area. The classical scheme
of IKM determines People, Places and Things
as the three main ingredients in the effective
knowledge management infrastructure.

PEOPLE — are employees, customers, part-
ners, experts and other people, on which de-
pends the the business success. The knowledge
management technologies provide them with the
conditions and tools for effective communication.
These technologies also provide the ability to
identify people in terms of: who knows them,
what they know and how professional they are
in this issue.

PLACES - are virtual workspaces where
people gather for «brainstormingy, training and

5
Avnilabdlity

B

Soclal
innovations

Fig. 3. 3DSwYm - a technological platform for
social innovations by Dassault Systemes
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Management of the scientific and Management of the scientific
technical community and technical content
K dge p tially c ized or used Structured scientific and technical content
in production

Management of knowledge

Fig. 2. The knowledge life cycle according to Dassault Systemes

communication. The knowledge management
technologies provide these workspaces and
equip them with structured content, teaching
aids and communications technologies, so that
users can connect asynchronously or in real time.

THINGS include data, information, and pro-
cesses that are created, used, stored and shared
(with the division of access) across the organiza-
tion. Knowledge Management enables users to
have access to these things and use them to
achieve business goals.

According to this concept, people, not facts,
are the focal point in the knowledge manage-
ment. People bring understanding, experience
and knowledge into business processes and they
feel the need in places where they could create
and apply knowledge, and in the things that would
help them to achieve their business goals.

This concept of the 2000s has gained mo-
mentum in the company Dassault Systemes.
Dassault Systemes technologies for knowledge
management mean:

1. Creation of conditions favouring to the
growth of innovative activity:

— professional development of staff;

— creation of conditions for the development
of scientific and technical competences;

— formalization of implicit knowledge;

— provision with modern tools for work with
scientific and technical information.

2. Formation of environment for active gen-
eration of innovations, realization of the potential
of scientific and technical personnel.

3. Provision for collection, storage and collec-
tive use of the industrial scientific and technical

knowledge through the portal of scientific and
technical information.

4. Management of knowledge life cycle:

— management of the scientific and techni-
cal communities;

— management of scientific and technical
content

Fig. 2 represents a diagram of knowledge life
cycle in the understanding of Dassault Systemes.

As a technological platform for social inno-
vation Dassault Systemes offers 3DSwYm (See
What You Mean), which allows any company to
create their own online space for communication
of employees, partners, suppliers and customers
(Fig. 3). The collaborative Platform 2.0 3DSSwYm
unites 9,000 employees of Dassault Systumes,
enabling them to exchange ideas and jointly look
for innovation. This advanced integrated envi-
ronment serves as the basis for creating web—
communities and Web services, including social
networks, blogs, content sharing and 3D-models,
development of dynamic profiles of employees,
etc. During a few months of 3DS SwYm existence
over 400 communities have been created, that
base on the commonality of experience, projects,
interests and hobbies.

Analysis of different approaches to the knowl-
edge management suggests that there are many
understandings of the ways of formation and
development of the knowledge management
system in the organization:

— Informatization of the decision making
support system.

— Scientific organization of workers labour

— Crowdsourcing.

Knowledge Management

Managemen! section

Tha company management strategy that
provides integrated approach lo creation,
organization, use and increase of the intel-
lectual and information resources of the
enterprise

Information technology

Program software for storage, formation,
search, analysis and group use of docu-
ments, data and knowledge

Fig. 4. The dual nature of the knowledge management

ATOMHBbIV MPOEKT 11




FORUM

— Engineering and reengineering of non-
productive business processes.

— Conventional scientific and research, R&D
activities.

— Formation of a «learning organization».

Assessment of results of the organization
intellectual activity (RIA), inclusion of RIA in the
economic cycle etc.

The major contradictions in the evaluation
of the knowledge management systems lie in
their interpretation as a trend in management
or IT-technology (Fig. 4).

As shows experience of such companies as
Dassault Systemes, Microsoft, these discrepan-
cies are mostly farfetched. Automation of pro-
cesses associated with the accumulation and
dissemination of information may be a solid
foundation for strengthening the corporate cul-
ture and accumulation of experience.

For automation are used tools of the class
KM (Knowledge Management). These solu-
tions help to structure and automate the pro-
cess of extracting the repeated information,
process its sources and provide a personalized
access to it. Often the systems of the KM
class are based on the portal technologies.
A complete solution is called an enterprise
knowledge portal (EKP).

Innovation infrastructure of the company
Microsoft proper is based on the same princi-
ples (Fig. 5)

In addition to solutions from major vendors
(IBM, Microsoft, Dassault Systemes), there are
others, including Russian IT products on the
market that offer standard solutions for KMS
formation, for instance, Molten and Tekora.

Large companies in Russia also begin to de-
velop corporate knowledge management systems
yet with some delay. We may mention the use of
the crowdsourcing in corporate managementin
JSC «Sberbank Rossii «, the KMS iKnow in the
business trend of «<Razvedka i dobucha» TNK-BP,
the KMS Block of oil refining and Petrochemicals
JSC «Lukoil», etc.

In 2012, was introduced the concept of
the knowledge management system of the SC
«Rosatom». Its main purpose is support on the
entire life cycle of generation and use of knowl-
edge from idea to its commercialization.

The target model of the KMS of the SC
«Rosatom» is presented in the table below.

Organizations of the nuclear industry also
show their interest in the subject. According to

Extermal Research

Cooperation

Innovation Cutreach

Strategizing
Scheduling
And setting priorities

Organization

Innovation Lab

Processes

And tools
ThinkSpace

CodeBox

InnovationHub

MindShifi
Training and events

Fig. 5. Microsoft Innovation Infrastructure

the reports delivered at the International Con-
ference «Knowledge Management and Innova-
tion: Lessons from technology leaders» (Moscow,
2012), the following companies are developing
a knowledge management system in this or that
form: JSC VNIIAES, OKB «GIDROPRESS», JSC TVEL
and other companies.

KPMG Consulting (USA) in 1998 and 2000
conducted researches of the state of knowledge
management systems in different organizations
worldwide. Were studied 423 companies in Eu-
rope and the USA. According to the research find-
ings 81% of organizations are using or creating
a knowledge management program. However,
creation of the corporate KMS is a rather com-
plex process that requires intervention not only
in the company’s information infrastructure, but
also in its culture.

In March 2012, the leadership of the State
Corporation «<Rosatom» decided to merge JSC
«NIAEP» and JSC «Atomstroyexport». Today
NIAEP-ASE is a leading engineering company
of the domestic nuclear industry, which con-
currently designs and constructs two dozen
units in Russia and abroad. The company has

TechReuady

I'ruinings

about 7,000 people in its employ. Under the
strategy of the SC «Rosatom», the merged
company plays the role of the epicenter of
the industrial engineering business and a
leading Russian exporter of services on NPP
construction abroad.

Creation of the knowledge management sys-
tem is an absolute must for the merged engineer-
ing company NIAEP-ASE (MEC). Embarking upon
implementation of the project of creation of the
MEC KMS it is necessary to take into considera-
tion the international experience and use of the
existing potential.

The project of structural diagram of the MEC
KMS is shown in Fig. 6.

It must be mentioned, that the suggested
MEC KMS correlates with the concept of the
knowledge management system of the SC Ro-
satom and also meets theoretical bases and
modern development tendencies in the subject
area. Itis planned to develop the system in three
directions:

1. scientific and educational activity$

2. scientific and technical information and
patent activity$

Created conditions for active generation of

new knowledge (innovations), disclosure of the
potential of scientific and technical staff (career

ladder of a scientist, specialized programs,
contests, crowdsorting etc).

The system provides collection, storage and
collective use of the industrial scientific and
technical knowledge through the STI portal

The system provides a full cycle of right on
RIA management, including preparation
of intellectual property (IP) for its
commercialization
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Annual increase of RIA results by 10 %

100 % of open information created in the
result of scientific and technical activity .It

is available on the portal of scientific and
technical information (STI) ( for collective use
with distribution of access rights).

Increase of the IP share ready for
commercialization to 40%

Project 1 “Management of scientific and
technical communities”:

Planning of a need in scientific and technical
competence

Development, retaining and drawing of scientific
and technical competences

Work with talents

Formation of social nets of expert communities

Project 2 «Management of scientific and
technical contents»:

Planning of STl contents expanding
Collection of STl for filling of DB
Provision of storage, extraction and
dissemination

Control under content preservation

Project 3 «<Management of rights for RIA»:
Planning of RIA creation

Detection and protection of IS

Use and disposal of RIA

Control under RIA flow




Scientific and technical activity

Scientific and technical formation
and patent activity

Scientific and methodical provision for the
knowledge management system

Basic academic department
LCM CEO

Formation of professi | specialists
in the engineering activity

Creation of a teaching materials
complex

Training of the students of the
basic demic department (NGTU,
NNGASU and other universities)

Advanced professional training
of the company staff

Development of scientific and
technical activities of the Company

Formation of scientific and
educational information resource of
the Company

Crowdsorting

3. scientific and methodological provision of
the knowledge management system.

Moreover, many elements of the system al-
ready have substantial backlogs (are highlighted
in the scheme). The system of staff training and
development is developed and updated to reflect
the MEC tasks basing on its strategic priorities.
In 2012, an emphasis was put on the training
and development of the corporate competences
of the mid and upper level managers. In 2012,
80 managers of different levels of Volgodonsk
and Baltic subsidiaries got tuition in the program
«Introduction of IT-technologies into design and
production».

A separate program was developed for the
managers who had undergone the annual as-
sessment of corporate competences. In 2013,
for the upper and mid-level mangers started a
72 hours course delivered by V.M. Matiashvili,
Professor, Head of the Management department
in the Nizhny Novgorod State Technical University
n.a. R.E. Alekseev (NGTU) «<How to make your
company «a learning organization?»: technolo-
gies, opportunities, restrictions, best business
practices». In its course, the trainees in addition to
acquiring knowledge and skills, develop concrete
recommendations for improvement of the MEC
activity and growth of its competences.

A most advanced project of the MEC KMS is a
basic department of NGTU in JSC NIAEP «Systems
of life cycle management of complex engineer-
ing objects» (LCMS CEO). The agreement on the
department establishment was signed on July,
2012, and in September started tuition of the
NGTU students and those of the Nizhny Novgorod
State Architectural and Construction University
(NNGASU). The aim of this tuition course is spe-
cialization of the students for their further work
in the MEC. The tuition is conducted by profes-

Creation of portal of the scientific
and technical information

Scientification of the company’s
technologies (Reduction to the
scientific standards)

L

Record of technologies, JSC NIAEP
projects as results of the intellectual
activity (RIA)

Registration of proprietary rights

" Promotion of technologies into the 1

market (including by convention of
congress and exhibition activities),
participation in tenders

Commercialization of technologies
(sell of rightson the technologies use)

L

( Formation of magazines
«Club 3D. Innovative design»
and «Russia- Nuclear project»
and other periodicals. Provision
of their compliance with the

requirements of SCADT
\, y

i -
Creation and support of a constantly
functioning site of International LCM

CEO forums. Cooperation with forums’

participants

h, ¥

sors of NGTU, NNGASU and by the specialists
of the MEC.

In the MEC is forming a public scientific and
educational information recourse, on the basis
of which exist a design room (archive of the com-
pany’s design developments) and an electronic
library of periodical and exclusive issues. Have
been developed proposals for participation of JSC
NIAEP in establishment of the Centre of scientific
and technical information of JSC Concern Rosen-
ergoatom (CSTI). For the MEC it is indispensible
to participate in the CSTI establishment, first of
all, to develop the projects, implemented by the
engineering company, and to improve the work
of the basic NGTU department in JSC NIAEP. Par-
ticularly, it is proposed to spread the CSTI activity
on information and analytical provision on all the
educational establishments of the nuclear indus-
try, and firstly on the association members of the
higher educational establishments «Consortium
of supporting institutions of the state atomic
energy corporation Rosatom». Moreover, these
establishments independently lead scientific and
research and R&D activities, the results of which
may become a source for formation of informa-
tion bases of the CSTI. On the one hand, these
measures will permit to significantly enhance
the training level of students and adapt them for
the work in the nuclear companies, and on the
other hand, they will provide access of enterprise
specialists to the universities R&D findings.

Considering the CSTI as one of the key ele-
ments of the designed KMS in the nuclear in-
dustry, we believe it appropriate already on the
project design stage to envisage the mechanisms
of interaction of the CSTI with other elements
of the KMS, such as work with results of the
intellectual activity, organization of the differ-
ential access (including remote access) of the

Creation of a card index on the
company specialists carriers of
information

Methodical provision of information
storage, digitizing of archives

Methodical provision of access
(including remote access)
of the company’s specialists to blocks
of information

ke

Participation in work on the strategy
of the merged company with regard
to integration into the knowledge
management system (KMS)

b r.

i )

Methodical provision for the workers’
motivation for using and exchanging
knowledge

The functional already
implemented in the
MEC (in different
degrees)

Fig. 6 Formation scheme of the knowledge
management system in the MEC

specialists to information blocks. For the MEC it
is important to provide access to the CSTI infor-
mation blocks for the specialists of the design
department, department of projects, procurement
management, that of development, cost and
quality management etc. Another element of the
forming KMS is periodicals of the MEC. Since
2010 JSC NIAEP and «Association of innovative
design» have been issuing an international maga-
zine «Club 3D. Innovative design». The magazine
aims at experience exchange and development of
competitive technologies of design, construction
and operation of complex engineering facilities.
The magazine is issued both in Russian and
English. Besides, in conjunction with the pub-
lishing house «Curier-Media» the MEC issues a
magazine «Atomic project», the target audience of
which are specialists in equipment and materials
procurement for the nuclear industry.

Participation of the MEC in diverse congress
and exhibition events favours to the knowledge
exchange and technologies promotion on the
market. The major importance has an annual
International Scientific and Practical Forum «Life
cycle management of complex engineering facili-
ties». In 2013, it will be held for the third time and
will be devoted to the tools to support operation
of complex engineering facilities.

An important part of the KMS is system re-
cord of projects, technologies as results of the
intellectual activity (RIA) with the possibility of
securing proprietary rights on the RIA. In many
organizations the patent offices are located in
the structures dealing with scientific and techni-
cal information. For instance, in JSC OKBM n.a.
Afrikantov within the strategic development de-
partment and foreign economic affairs function a
scientific and technical information department
with a bureau of patent researches and the de-
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partment of cost estimation and economic impact
from the Know-How use; in JSC NIIIS the depart-
ment of scientific and technical information and
patent researches is within a scientific block
of the organization; in RFYATS-VNIIIEF the legal
protection of intellectual properties (IP) created
in the course of the innovative activity performs
the department of patent and scientific and tech-
nical information. We believe that in JSC NIAEP
for implementation of information and scientific
and technical work functions with the IP objects
may be used the potential of the forming KMS.

On the strength of the conventional specifics
of the design activity, the MEC has not focused
on research works yet. In the present situation
basing exclusively on process approaches seems
insufficient. It is indispensible to develop scien-
tific approaches. To solve this task in the scope of
the MEC KMS is aimed a project of scientification
(reduction to scientific standards) of innovative
technologies developed by the MEC. This project
assumes application of the scientific methods
while solving technical problems.

It must be mentioned that a guarantee of
successive development of the MEC KMS (as
any KMS) is solution of the motivating people
to exchange knowledge.

The problem is that knowledge is implicit
and non-formalized. There are two categories
of knowledge distinguished— explicit and im-
plicit. The explicit knowledge means knowledge
stored in structured and ill-structured forms on
such carriers as paper documents, e-mails, voice
messages and video materials. This knowledge
is already formed and ready to be submitted to
other people. Precisely on work with this knowl-
edge are oriented already functioning elements
of the MEC KMS.

Unfortunately, up to 80% of intellectual assets
of any company account for implicit knowledge
that belongs to its workers. Implicit knowledge
forms around non-material factors. This knowl-
edge is personal, specific regarding its contents
or skills acquired (generated) by a man in the
course of practical activity. Access to it is available
only during a direct communication of people or
in the process of teamwork.

In this regard, modern companies encounter
a thorny problem of searching of ways to transfer
the major part of implicit knowledge into explicit.

«How to make people share knowledge?» —
the main issue of KMS formation.

«It is necessary to create conditions under
which it will be unprofitably to exchange their
knowledge».

Despite the seeming simplicity of this answer
its implementation on practice faces significant
problems.

The collective knowledge of organization is
usually reflected in different documents — regula-
tions, letters, drawings etc. If this knowledge is
not recorded and there is no information on its
sources and location in the company, than it is
very difficult or even impossible to use these pre-
cious resources completely. Therefore, to develop
the knowledge exchange system itis not enough
to allocate money for staff training and develop-
ment. It is necessary to «extract» knowledge from
the workers and record it so that it did not miss
in case of the worker’s discharge.

Extraction of knowledge is a most important
stage of the knowledge exchange cycle. For a
successful work of the system it is necessary
to convince the workers to share their experi-
ence with colleagues, where we face a number
of obstacles:

«My value as a worker is determined by some-
thing that | know and the rest do not».

«l am not paid for that».
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«Knowledge exchange is a waste of time ».

«People must think independently».

«l am too busy for that».

«it is an inappropriate time for knowledge
exchange ».

«it requires too much time to find the neces-
sary source of information».

Hence, solution of motivating specialists to
exchange knowledge is one of the corner stones
not only in organization of but also in functioning
of the KMS.

There are two types of motivation distin-
guished: material and non-material.

As a rule, to the factors of the material mo-
tivation refer:

— salary increase;

— career advancement;

— training and practice;

— flexible working hours;

— vacation at a convenient time.

The list of non-material factors is longer:

—recognition of the worker’s authority and
his expert opinion, respect among colleagues;
acquisition of emotional feedback: people work
better if they get feedback on the performed
work. A man’s ability to assess the results of
his own work;

— provision of workers with indispensible re-
sources. If the working conditions are unfavorable
(lack of the required instruments, equipment,
materials; a worker does not possess information
sufficient for decision-making; uncomfortable
working space of office rooms, lack of time) a
worker will inevitably be disillusioned;

— public expression of appreciation for a
well-done work ;

— creation of «an open space» for communi-
cation of workers of different organizing hierar-
chy levels (here trainings, exchange programs,
practice and non-formal meetings preserve their
effectiveness);

— development of tutorship programs;

— formation of tentative task groups for a
joint participation in projects;

— development of the corporate culture
(creation of benevolent ambience in the team,
culture of trust).

The variety of material and non-material
forms of stimulation creates a wide working
space for their creative use. In case of the MEC
KMS, ahead is a lot of work on development and
application of methods of workers’ stimulation
to exchange knowledge.

To provide collection, storage and analysis
of knowledge, organization of access (including
the remote access) of the MEC specialists to
the information blocks it is necessary to apply
the corresponding IT-technologies and program
software.

As a technological platform for the KMS is
offered the above-mentioned 3DSwYm from Das-
sault Systemes, that will enable the MEC to create
its own on-line space for communication of work-
ers, partners, procurers and consumers. They
become active participants of the project develop-
ment process and by suggesting their ideas con-
tribute to innovations implementations. 3DSwYm
is an on-line corporate medium of new generation
that was created to support strategic and global
transformations. The result is the growing inter-
action of internal and external ecosystems, due
to which any company becomes more flexible,
innovative and socio-oriented. 3DSwYm may be
supplemented with other products from Dassault
Systemes — Exalead (powerful infrastructure of
information search), and also Netvibes (portal
of knowledge management).

In the KMS with the use of program applica-
tions of the 3SDEXPERIENCE platform from Das-

sault Systemes (CATIA, ENOVIA and DELMIA),
JSC NIAEP has already elaborated a Multi-D
technology that enables a detailed simulation
of construction and assembly processes on
the basis of a 3D object model and manage
the NPP Unit life cycle. In this configuration
the MEC KMS may be successfully integrated
with the system.

The paramount strategic aim of the merged
engineering company NIAEP-ASE in the present
and near future is strengthening of the leading
positions on the world market for construction
of complex engineering facilities, primarily of
NPPs.To achieve success the MEC must use its
competences, internal and external contacts, ac-
cumulated knowledge. The KMS must fit well into
the company management system. Understand-
ing the knowledge management as a combination
of separate aspects of personnel management,
innovative and communication management,
and also use of new information technologies
in management, the MEC KMS must favour to
development of the company’s intellectual poten-
tial that includes development and patent of new
knowledge, increase of non-material assets. The
designed and introduced system of knowledge
management is an «inexhaustible source» for a
continuous company development, formation
of competences and competitive advantages
that provide the steady present and a promis-
ing future.
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CynepKoMnbloTEPHbIE TEXHONOIMMUH

M UMUTALMOHHOE MOJENMPOBaHMUE
B OI'YI «POAU-BHNNDD»

B.I. COJIOBbEB, nepBbiii 3aMeCcTUTEeNb
AupekTopa ®ryn «POSAL-BHUNID»,
AaupekTop UTM®, nokTOop PU3.-MmaT. HayK.

Poccuitickuin dpepepanbHbiii AgepHbIA
ueHTp - Bcepoccuinckui HayyHo-Uuccnepgo-
BaTe/IbCKUAN UHCTUTYT IKCNEPUMEHTa/IbHOM
¢u3ukm (aanee POAL-BHUNID) co3paH Kak
MHOroueneBo Hay4yHO-TeXHUYECKUIN LeHTP
AN cO3aHUA AJEPHOro U TepmMosiiepHoro
opyxusi. OH 06beANHAET HECKOJIbKO NPOodunb-
HbIX MHCTUTYTOB U Hay4HbIX LLeHTpPoB. [os10B-
HbIM UHCTUTYTOM POALI-BHUNID asnsetcs
UHCTUTYT TeOpEeTUYECKON U MaTeMaTU4ECKOMN
¢dusunku (MTM® POSL-BHUNID).

OcHoBHOM 3agavyen UTMD aBnaeTcsa Ha-
YYHO-TEXHUYECKOE COMPOBOXAEHUE AAEPHOro
apceHana, Yto onpeaensier Heo6Xo0ANMOCTb MPO-
BeJeHus Lenoro psaga dyHaameHTaNbHbIX U NPU-
KnagHbIX UCccnefoBaHum (puc. 1) no cneayowmm
HanpaBneHUaM:

— pa3paboTKa U MoAepHU3aLMa A4epPHbIX
3apsgos (A3) ot dopmynunpoBaHus uaeu A3 go
aHann3a pes3ynbTaToB IKCNEePUMEHTaNbHOM OT-
paboTKN 1 060CHOBAHMS XapaKTEPUCTHK;

— aBTOPCKOe conpoBoxaeHne A3 Ha Bcex
3Tanax *XM3HEeHHOro LUKNIa;

— paspaboTKa GU3NKO-MaTeEMaTUYECKUX MO-
[enew npoueccos, NpoTeKatoLwmx B 43, co3gaHve
mMaTemMaTU4eCcKux Nporpamm 411 MOAENUPOBaHHUS
pa6oTbl 10, 060CHOBaHUSA €ro XapaKTEPUCTUK;

— pa3paboTKa NporpamMmm UCcCnefoBaHUM B UH-
Tepecax A0 Ha aKCnepUMEHTabHbIX YyCTaHOBKaXx
BHUNI®P 1 BHELIHEM NONUIOHE, pacHeTHO-TEOPE-
TUYECKUI aHaNM3 Pe3yNbTaToB IKCMEPUMEHTOB;

— CO3/aHu1e BbICOKOMPOM3BOAUTENbHbIX IBM;

— pa3paboTKa A4epHbIX IHEePreTUYecKux
YCTaHOBOK CMneLmManbHOro HazHaveHus;

— paboTbl MO CO3AaHMI0 HEAAEPHbIX 6oenpu-
nacos (HBI);

— paboTbl N0 rpaXJaHCKUM HanpaBleHUAM:
AepHas 3HepreTMka, aBUacTpoeHne, aBToOMoO-
6unbHasa NPOMbILIEHHOCTb, 3KON0rUs, paboTbl
B MHTepecax HedTerasoBon NPOMbILLIEHHOCTH,
OAO «Pockocmoc», OAO «PX» v ap.

CnepyeT otMeTUTb, 4T0 U TM®P — 310 eguH-
cTBeHHoe noapasaeneHne POAL-BHUNID, Ko-
TOopoe 3aeNCTBOBAHO BO BCEX OCHOBHbIX KOM-
MOHEHTax, COCTaBASIOLMX LMK pa3paboTku A3.

Oco6eHHO BenrKa ero ponb Npu pa3paboTke
M ONTUMM3aLmMK GUanyeckux cxem A3 1 nx pac-
YETHO-TEOPETUYECKOM 0B60CHOBAHMM (pUC. 2).

B cBSi3M ¢ BBeaeHWeM MopaTopus Ha saep-
Hble UCMbITaHWA U, KaK cneacTBue, CBopaynBa-
HMEM CTapOKn TEXHONOMMKU pa3paboTkm A3 ¢ mc-
nosb30BaHMEM MOSHOMACLWITAGHbIX UCMbITAHWI,

IAMMKA W HHIMKA NNA3MBbI

JarHMTHAR FMAPOANHAMMKA W (U3HKE CBEPXCHNLHBIX

Puc. 1. OcHOBHble HanpaB/ieHUs Hay4HbIX uccnegoBanuii UTM® /

Fig.1. ITMP main fields of research
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Puc. 2. Uukn pa3pa6oTku A3 /
Fig. 2. Nuclear explosive development cycle
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Puc. 3. TexHonoruu paspa6oTku u mogepHusauum A3 /
Fig. 3. Nuclear explosives development and upgrading techniques
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Puc. 4. Kpyr cnoxHbix pusnko-varemaTuye-
CKHUX M Hay4HO-TeXHU4YECKUX 3aAauy B pyHAa-
MeHTa/IbHbIX U NPUKAAAHBbIX HAY4YHbIX UCCNEA0-
BaHUAX, NnpoBoauMbIX B UTM® /

Fig. 4. ITMP’s complicated physical-mathemati-
cal and scientific-technical tasks in fundamen-
tal and applied research

POAL-BHNUMNI®D nepeluen K HOBOW TEXHOMOMMUK
pa3paboTkM M MogepHU3aunm A3 — 6e3 Ucnosib-
30BaHUEM MOIHOMAacLUTabHbIX UCMbITaHU (PUC. 3).

KaK MOXKHO BMAETb U3 pUC. 3, B HOBOW Tex-
HONIOMMK NONHOMAacLITabHble UCTbITaHUs 3ame-
HEHbl PAaC4YeTHO-TEOPETUHECKMM 060CHOBAHUEM
XapaKTepucTuk A3, BoinosnHgembim B UTM®. Ho
NMPOMNTHU MYTb K TAKOM 3aMeHe OKa3aioCb HEMPO-
CTO. 1151 OCYLL,ECTBNEHNS YKA3aHHOW 3aMeHbI cre-
umnanuctbl U TM® ncnonb3oBanu HaKOMMEHHbIN
ONbIT NPUMEHEHUS MaTeMaTUYECKOro MOAENN-
pPOBaHUS Ha CO3AaHHbIX COGCTBEHHbLIMU CHIAMM
BbICOKOMNPOM3BOAUTENbHBIX IBM ¢ MaccoBbiM
napannenM3MomMm LLeSIoro Kpyra CloXHbIX GU3NKO-
MaTeMaTUYEeCKMX U Hay4HO-TEXHUYECKMX 3adad
B GyHAAMEHTaNbHbIX U NPUKNALHbIX Hay4YHbIX
nccnepoBanusax (puc. 4).

B pesynbrate 310 no3sonunno UTM® cosgatb
COBPEMEHHYI0 TEXHONOIMI0 pa3paboTku A3 1 060-
CHOBaHMA HafexHoCTM 6oe3anaca 6e3 NoaHo-
MaclTabHbIX UCMbITAHUK (pUC. 5).

B 3TOM TEXHONOMMKM MCNONBb30BaH KOMMIEKC-
HblM NOAX0A B 0611aCTU CyNepPKOMMbIOTEPHbIX TEX-
Honoruwu (puc. 6).

CospaHHas npu paspaboTke A0 pacyeTHo-
TeopeTnyeckasa 6a3a U KBanMPULMPOBAHHbIN
Konnektns UTM® nossonuam npumMeHnTtsb du-
3UKO-MaTeMaTUYECKME U KOMMbIOTEPHbIE TeX-
HONOTUK ANa:

— COMPOBOXAEHWS U aHanu3a 3Kcnepw-
MEHTOB Ha 3KCMEPUMEHTabHbIX KOMMIEKCax v
cteHaax POAL-BHUUID gns mogennpoBaHus
npoueccos B A3;

— pa3paboTKN 06bIYHbLIX BOOPYKEHUN;

— rpakAaHCKOW NPOMBbILLIEHHOCTH.
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Puc. 5. Co3gaHHas B UTM® TexHonorua paspa-
60TKMU 13 1 060CHOBAHUA HaAAEKHOCTHU Goe3a-
naca 6e3 noJIHoMaclWTaGHbIX UCTIbITAHUN /

Fig. 5. ITMP’s technology of nuclear explosive
development and its reliability substantiation
without full-scale tests

AANAPATHAR SACTL
INMIRINIRND IORWAYLIOIU

Puc. 6. KomnneKkcHbli noaxopa B o6nactu cynep-
KOMMbIOTEPHbIX TEXHOJIOTUIA, UCNOJIb3YyEeMbIi B
UTM® / Fig. 6. ITMP’s comprehensive approach
to the application of supercomputers

OCHOBHOW pe3ynbTaT UCMoib30BaHWsa pac-
YETHO-TEOPETUYECKMX METOAOB:

— COKpalleHne KonnyectBa HEOBXOAMMbIX
[I0POroCTOALLMX IKCMEPUMEHTOB 3a CHET UMMU-
TaLMOHHOIo MOAENMPOBAHMS;

— COKpallleH1e BpemMeHu, Tpebyemoro ans
OTPabOTKM N3AENNN.

MpoeKTt «Pa3BuTHE CyNnEepKoOMnblOTEPOB
M FPUA-TEXHONIOrUi»

Mpouecc co3gaHna KOHKYPEHTOCNOCOGHbIX
BbICOKOTEXHOJTOMMYHbIX MPOMbILLIEHHbBIX CUCTEM
W U3AENn ABNSETCS Ype3BblYalHO HAYKOEMKMUM,
ANWTENbHbLIM U AOPOroCcTOAWMM. TpaAULMOHHbIN
noaxoA B CO34aHWKM HOBbIX 06pa3u0B TEXHU-
YECKMX CUCTEM U MU3OEeNni BCex npenblayLimx
CTONETUM LUMBUAN3ALMUN BblT OCHOBAH Ha Twa-
TeNbHOW 3KCNEepPUMEHTaIbHOM 0TPaboTKe HOBbIX
peLIeHni, Ha HaTypHbIX aKcnepuMeHTax. OaHaKo,
CO CTPEMUTENbHBIM (0COBGEHHO — CO BTOPOW MO-

JNI0OBUHbI XX BEKA) YCNIOXHEHMEM CO3jaBaeMbIX
TEXHUYECKMX CUCTEM U U3[ENUN ITOT MOAXOA
cTan Bce 6onee n 6onee TOPMO3UTb AUHAMUKY
nporpecca. OCHOBHasa Npu4MHa — 3HAYUTENb-
Has NPOAOIKUTENBHOCTb U BbICOKas CTOMMOCTb
npoLiecca NPOEKTUPOBaHMS NPU UCMOJSIb30BAHMK
TpaanumMoHHoro noaxoaa. bonee Toro, B psge
c/ly4aeB NpoBeAeHne HaTypHbIX UCMbITAaHUN B
Heo6XxoaAnMoM 06beME MO TEXHUYECKUM, PUHAH-
COBbIM, BPEMEHHbIM U APYrMM MPUYMHAM YHKe
NMPOCTO HEBO3MOXHO.

BoT no4yemy BbICOKOPa3BUTLIMU CTPaHaAMMU
B KOHLe XX BeKa 6bln MPeasioKeH HOBbIN Noa-
XOA4 B CO3[aHMN KOHKYPEHTOCMOCOOBHbIX BbICO-
KOTEXHOJIOMMYHbIX MPOMbILINEHHbIX CUCTEM U
nsgenun. B HoBom noaxoge B xofe npolecca
NPOEKTUPOBAHUS 1 Pa3paboTKM MEPCNEKTUBHbIX
06pa3su0B TEXHUYECKUX CUCTEM U U3ENNIA yIOp
[leNaeTCs He Ha UCMOoJIb30BaHMM SKCNEPUMEHTOB
W HaTypHbIX UCMbITAHUI, @ HA UICNO/Ib30BaHUM Cy-
NePKOMMbIOTEPHbIX TEXHONOMMIA UMUTALIMOHHOTO
npeacKasaTenbHOro MoaenpoBaHus.

[Mpn Mcnonb3oBaHUKM CynepKOMMbIOTEPHOM
TEXHONIOMMK UMUTALMOHHOTO NPeCcKasaTe/lbHOro
MoaenupoBaHus (nanee — CKT) peanbHble n3ae-
UK 3aMEHSI0TCA UX BUPTyalbHbIMW aHanoramu
C YY4ETOM OCHOBHbIX KOHCTPYKTUBHbIX OCOGEH-
HOCTEW, a MpoTeKatolme GU3nYecKme NpoLLecehl
OMUCbIBAIOTCSA BbICOKOTOYHbIMU GU3MKO-MaTe-
MaTuyeckumu mogensamu. NpumeHeHne CKT
NO3BOJIAET 3aMEHUTb HATYPHbIN 3KCMEPUMEHT
€ero BUpTyalbHbIM aHanoroM, HaMHOro MeHee
3aTpaTHbIM M0 BPEMEHMW U PeEcypcam U B TO e
BpemMs ropasno 6onee MHPOPMATUBHbLIM. Yuu-
TbiBasi MHOroo6pasue 1 CI0}KHOCTb GU3NYECKMX
NpoLEeccoB, KOTOpbIE TPEGYETCA MOAENMPOBATb
npu NoiIHoMacwTabHOM OnuMcaHuM paboTbl Bbl-
COKOTEXHOJIOTUYHbIX MPOMBbILLIEHHbIX CUCTEM,
Heo6X0AMMO NPUMEHEHWE CNeLManM3MpPoBaHHbIX
NaKeToB NporpamMm, ONUCbIBaOLLMX 3TU NPOLLEC-
cbl. [MpoBeaeHne Nogo6HOro MoaenMpoBaHus ¢
HEOBX0ANMMOWM CTENEHbIO AeTann3auunm 06bEK-
TOB B NMPUEMJIEMbIE CPOKM BO3MOXHO JIMLLb Ha
cynep3dBM ¢ ncnonb3oBaHWEM NPOrpamMMHbIX
NaKkeToB, NpefHa3Ha4YeHHbIX 418 3dPEKTUBHO-
ro peleHns Taknx 3aAay Ha ecaTKax U COTHSX
TbICHY NPOLLECCOPOB.

Taknum o6pasom CKT — 3To KOMMNAEKCHoe
pelueHure, BKtoYatolee B ce65 Lefbi psg KoM-
NMOHEHT. BarKHENLWNMN U3 HUX ABNAIOTCS CO3-
[laHHOE COBPEMEHHOE NPUKIaAHOEe U CUCTEMHOE
nporpaMmHoe obecrnevyeHune, BUpTyasbHble MO-
[enn CNOXHbIX TEXHUYECKMX CUCTEM, 06pasLbl
COBPEMEHHbIX cynepdBM, TexHoorMm goctyna
K pecypcam cynep3BM.

K HacTosiLleMy BpeMeHU MMpoBas NpakTuKa
noareepaunna, 4To ucrnosib3oBaHune CKT — 6e3-
anbTePHATUBHbIN NYTb MPU MPOEKTUPOBAHUN U
pa3paboTKe NepcneKTUBHbIX 06Pa3L,0B TEXHU-
YECKMX CUCTEM U nagenuit. CeroHs ypoBeHb
pa3BuTMa CKT aBnseTca BaxHeWWnM paKro-
poM, onpeaensowmmM TeMMbl Pa3BUTUS U KOH-
KYPEHTOCMOCOBHOCTb BbICOKOTEXHOIOMMYHbIX
oTpacnen NpoMbIWIEHHOCTU. Micnonb3oBaHue
CKT He ToNIbKO NOMOraeT CyLeCcTBEHHO COKpa-
TUTb CPOKMU M CTOMMOCTb pa3paboTKM BbICOKO-
TEXHOJIOTMYHOM NPOAYKLUWKU, HO N JAET TaKxKe
BO3MOXHOCTb MPOU3BOAUTb U3JENNT HOBOro
Ka4yeCTBEHHOr0 YpoBHS. To eCTb, MCNOJIb30Ba-
Hue CKT aBnseTca Hanbonee TeEXHONOIMYECKHU
1N 3KOHOMUYECKN 3ODEKTUBHBIM CMOCOBOM MO-
BbILLIEHNS KOHKYPEHTOCMOCOGHOCTH U yNyullie-
HUSA NOTPEOUTENbCKMX CBOMCTB CO3/1aBaeMoMn
NPOAYKLMH.

K rny6okomy coxaneHuio, B Poccun rocy-
[lapCcTBeHHaa noaaepxka passutusa CKT gna
NPOMBbIWIEHHOCTHU, HAYKN M 06pasoBaHusa Ao
2009 roga daKTMyecku ceBoamiach K Bblgene-
HUIO TOCyAapCTBEHHbIX CPEeACTB NGO Ha 3a-




KYNKy «nof Kno4» cynepdBM ameprKaHCKOro
NPOU3BOACTBA, MO0 Ha 3aKymnKy KOMMNEKTyto-
LMX Y aMEPUKAHCKUX KOMMaHWM 1 CO3AaHUsA Ha
nx ocHoBe cynepdBM cunamu oTeqecTBeHHbIX
cneunanuctoB. lpu 3ToM npegnonaranocsk,
4YTO OTEYECTBEHHOE MPUKIaJHOE NporpaMMHoe
obecnevyeHune, KOTopoe ABMAETCH BaKHENLWNM
KOMMOHEHTOM CYNepKOMMbIOTEPHOrO0 MOAENU-
poBaHus, 6yaeT co34aHo B paMKax Glo[KeTOB
Hay4HbIX LLeHTpPOoB, MHCTUTYTOB PAH, By30B ¥
COGCTBEHHbIX CPEACTB NMPOMbILWAEHHbIX Npea-
NPUATUI U NPOEKTHbIX MHCTUTYTOB. MpK TakoMm
noaxofe AaHHbIMU opraHu3daumamu K 2009 roay
6blM cO34aHbl TONIbKO NabopaTopHble UK, B
Nydywem cnyyae, aKcnepuMeHTanbHble 06pas-
bl MPUKNALHOr0 NPOrpPaMMHOro obecneyeHus,
NPaKTUYECKM HEOTYYKAaeMble OT pa3paboTyMKOB
1 He o6fagatoline Heob6XxoAMMbIMK MNOTPEBUTESNb-
CKMMW CBOMCTBaMM.

B pesynbrate K 2009 rogy BbICOKOTEXHO-
JIOTWYHbIE OTpacau NpoMbIWAeHHOCTU Poccum
CyLLeCTBEHHO OTCTanu B ucnonb3oBaHuu CKT ot
MWPOBbIX IMAEPOB, YTO yKe B GAUKHECPOYHON
nepcrnexkTMBe TOro BPEMEHW FPO3UIO0 yTpaTom
KOHKYPEHTOCMOCOOHOCTH M rnobanbHbIM OTCTa-
BaHWEeM BeAyLnX OTeHEeCTBEHHbIX NPeANPUATUI
BbICOKOTEXHOIOMMYHbIX OTPacnen NPoOMbILLIIEH-
HOCTU P® OT pa3BuUTbIX CTPaH.

Co3HaBas 310, MpaBUTENbCTBO CTPaHbl B
KoHuenunu 4onrocpoYyHoro coumnanbHo-3KOHO-
MUyecKoro pa3sutua Poccuiickon degepauum Ha
nepuog ao 2020 roga noctaBmno 3agadvy obecne-
YeHWs KOHKYPEHTOCNOCOBHOCTH BbICOKOTEXHOSO-
FMYHbIX CEKTOPOB MPOMBbILLINIEHHOCTH, BKIOYas
OMNK, TOK, aBMaLMOHHYIO, PaKETHO-KOCMMUYECKYIO,
CY[OCTPOMUTENbHYIO, aBTOMOBGUNECTPOUTENbHYIO
W Apyrue otpaciau, B TOM Yucne npefycmMoTpes
yBeNnYeHne Ao NPoAaYyKLMKU HA MUPOBOM PbIHKE
no psay oTpacneun.

PewwnTb noctaBneHHyto 3aaadyy 6bI710 HEBO3-
MOXHO 6€3 BHeapeHus B paboTbl NpeanpuUsaTin
CKT — cynepKOMMNbOTEPHbIX TEXHONOMUM UMUTa-
LIMOHHOIO MOAEMPOBaHUSA.

C 2010 roaga B Poccuun B NPUOPUTETHOM pe-
MMe OblIn OpraHM30BaHbl PaboThbl NO pelue-
HWIO KOMMJIEKCHOW 3ajayn co3aaHus 6a30BbIx
KOMMOHEHT oTe4yecTBeHHbIX CKT B MHTepecax
NPOEKTUPOBaHWA U pa3paboTKM NEPCNEKTUBHOWM
KOHKYPEHTOCNOCOGHOM NPOAYKLMKU Ha Npeanpu-
ATUSAX BbICOKOTEXHOMOMMYHbBIX OTpacneun npo-
MblLNEHHOCTU P®. 3TM pa6oThl BbINMOMHAINCH
B 2010-2012 rogax B paMKax npoekTa «Pas-
BUTWE CYNEPKOMMbIOTEPOB U FPUA-TEXHOMOMUI»
(nanee — MpoeKT), yTBEPKAEHHOIO KOMUCCHUEN
npu Mpe3unaeHte Poccuinckon degepaunn no
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Puc. 7. BbicOKONPOU3BOAUTE/IbHbIN BbIYUCTU-
Te/IbHbl KOMNJIEKC MUPOBOI0 YPOBHS /

Fig. 7. A world-class high-performance
computer system

Puc. 8. Nonb3oBatenu BUKIM «POAL-BHUNID»
Fig. 8. Users of VNIIEF MACC

=
a) 6) B)

Puc. 9. JluHeiika KomnakTHbix cynepdBM npo-
unssoactea Oryn «PoAL-BHUNID»:

a) AMK-1M, 6) AlNK 3, B) AMNK-5

Fig. 9. A line of compact supercomputers
developed by VNIIEF

a)ANK-1M, b) AMK 3, c) AMNK-5

MOZAEPHU3ALMN U TEXHOIOTMYECKOMY Pa3BUTHIO
3KOHOMMKM Poccuu.

MPOEKT HanpaBs/ieH Ha pelleHue cTpaTeru-
YECKOM 3aflayu CO3AaHWNsA OTEYECTBEHHbIX CY-

w3,

%o T

e

H|I|J~:H|l||l|
“.‘ Hnumna

P Capua

Puc. 10. NoctaBka KC-3BM pa3pa6otku POSL-BHUUID npegnpuatuam
BbICOKOTEeXHoNMoru4Hbix orpacnen / Fig. 10. Supply of VNIIEF CSC to hi-tech

companies

NepPKOMMbIOTEPHbIX TEXHONOMMI UMUTALMOHHO-
ro MogenvMpoBaHus Ha cynepdBM B nHTepecax
NPOEKTUPOBAHMWS U Pa3pabOoTKU NEPCNEKTUBHOWM
KOHKYPEHTOCMOCOGHOM NPOAYKLMK Ha Npeanpu-
ATUAX BbICOKOTEXHONIOTMYHbIX OTpac/ien MpombiL-
NIEHHOCTU M, CaMO€e BaXKHOE, UX MPOMbILLNEHHOE
BHeApeHWe B NPOM3BOACTBEHHYIO AeATeNIbHOCTb
npeanpuaTU LUMPOKOrO CNEKTPa oTpacnen npo-
MbILLIEHHOCTH P®.

HakonneHHbin B UITM® mMHorogecaTunet-
HWUIM NPaKTMYECKUIK OMbIT NO pa3paboTKe npo-
rPamMMHbIX KOMMJIEKCOB HOBOIO MOKOJIEHWUS
NSt NPOBEAEHNUS YACNEHHOIO MOAETMPOBaHUS
MHOTrOMEpPHbIX 3a4a4 C UCMONb30BaHWEM HOBbIX
1 yCOBEPLLIEHCTBOBAHHbIX GU3NKO-MaTEMaTHYe-
CKMX Moaener Ha 3BM ¢ maccoBbIM Napannenuns-
MOM, a TaK»Ke OnbIT pa3paboTKM COBPEMEHHOIO
HesiAePHOr0 OPYXKMUS GblN YYTEH PYKOBOACTBOM
CTpaHbl, U B peadynbTate rocyaapCTBEHHbIM 3a-
Ka34yMKOM paboT No AaHHOMY HanpaBleHuio
6blna yTBepaeHa lockopnopauus «Pocatom»,
a rofioBHbIM ncnonHutenem — Oryn «PeyAL-
BHUNID».

Pa6oty Hag npoektom POAL-BHUNI®D op-
raHM30Ban B WMPOKOW Koonepauuu, obbeau-
HUBLWeEN 6onee 45 concnonHutenen. B ux yucno
BOWKX BeayliMe NpeanpuaTus aToOMHOM 3Hep-
reTMKW, aBMacTpoeHus, aBTOMOBUIECTPOEHHS,
paKeTHO-KOCMMUYECKOM OTpaciu; opraHn3aLnm
Poccuiickon AKageMuu HayK; MUHOGpPHayKu;
KOomMMep4ecKne IT-koMnaHuu.

Yceunusa cosgaHHom Koonepauum 6bIan CKOH-
LEHTPMPOBAHbI Ha PeLEHUN CneaytoLLMxX OCHOB-
HbIX 3ajay NpoekKTa:

— NPOEeKTMpoBaHue 1 paspaboTka 6a30B0-
ro psga cynepdBM (KomnaKTHble cynep3BM,
cynepdBM cpeaHero knacca, CBEPXMOLHbIE
cynepdBM) 1 opraHvM3auus yaaneHHbIX BblYUC-
JIEHWUI Ha BbICOKOMPOM3BOAUTESbHbIX cynep3BM
N5 paboTbl BbICOKOTEXHOOMMYHbIX OTpacnen;

— co3aaHne O0TeYecTBEHHOro 6a30BOro Cu-
CTEMHOr0O W MPUKNaLHOro NporpammMHoro o6e-
cnevyenuns ansa cynepdBM;

— cO34aHWe MeToAoB npeacKasaTebHOoro
MOAENMPOBaHUA (BUPTyanbHble MOAESNN) PpaboTbl
CNOXHbIX TEXHUYECKNX CUCTEM.

B pesynbrate COBMECTHbIX YCUIIMI Koonepa-
LMK BCe 3aniaHWpoBaHHbIe No NPOEKTY Ha Nepw-
04 2010-2012 roabl pa6oTbl 66T BbINOHEHDI
B MO/MHOM O06beme C NpeBbIWEeHWEM NNAaHOBbIX
3HaYEHWUI NO pAAY KNoYeBbIX UHANKATOPOB. 3TO
noATBepAnSia MeXBeLOMCTBEHHas KOMUCCUS,
cosfaHHasg npu fockopnopauuu «Pocatom». Mo
utoram peanusaumu npoekta 8o Gryfr «PP4L-
BHUWN3®» cospgaH uenbin pag cynepdBM anq
obecneyeHns nNpeanpusaTUin NPOMbILNEHHOCTH
BbIYUCAUTENBHBIMU PECYPCaMU.

B TOM 4ncne, cnpoeKkTMpoBaH, co3aaH 1 BBe-
[leH B 3KCMyaTaLuio BbICOKOMPOU3BOANUTENbHbIN
BbIYWUCNUTENBHbIA KOMMIEKC MMPOBOIO YPOBHS.
KOTOPbIN 3KCNAyaTUpyeTcs B KPYrnoCyTO4HOM
pexuMe ¢ ypoBHeM 3arpy3ku 6onee 90% (puc. 7).

[pu aTOM NATas YacTb OT COBOKYMHOMo 06b-
ema BblYMCNNUTENbHON MoLWHOCTH cynepdBM
BblAeNneHa Ans peleHnsa 3aJay rpaxaaHCcKux
oTpacnen. 3To KpynHenwme BblYUCAUTESIbHBbIE
MOLLHOCTHU, AOCTYMHblE MPOMbIWIEHHOCTN B
Poccun, B pasbl npeBocxoasuue paHee [o-
CTynHble NpeanpuatTuaM. B HacTosliee Bpems
48 npeanpusaTUA U OpraHM3aLni BbICOKOTEX-
HOMIOTMYHbIX OTpacnen NPOMbIWIEHHOCTHU yxe
MMEIOT BO3MOXHOCTb MPOBEAEHNS HAYKOEMKUX
pacyeToB B yAa/leHHOM 3alUMLLEHHOM peXnme
B MHTepecax MPOEeKTMPOBaHUA U pa3paboTKu
cBoen npoaykuuu (puc. 8). CeTb B3aumoaen-
CTBUS npeanpusaTnin flockopnopaumm «Pocatom»
n Poccuun ¢ BblYUCAUTENBHbBIM LieHTpoM PIYTI
«POAL-BHUNI®D» KONNEKTUBHOIo nofb3oBa-
Hua (BLIKIM) npeactaBnsieT co6om BUPTYanbHYy0
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Puc. 11. OteyecTBeHHble NaKeTbl NporpaMmm
MHXeHepHoro aHanu3a Pryn PeaU-BHUNID»
Fig. 11. VNIIEF engineering analysis program
packages

yacTHyto ceTb POALI-BHUNID, nocTpoeHHyto Ha
6a3e 0Te4eCTBEHHOr0 NPOrpamMMHOro KoMMnaeKca
ViPNet Custom.

Bmecte ¢ Tem, B POAL-BHUNIPD co3pgaHa
NIMHENKa KomnakTHbIx cynepdBM (panee KC-
3BM) TepadnoncHoro Knacca aaa noatanHoro
OCHaLleHWs NPeanpUaTU U OpraHn3auni.

KomnaKTtHble cynep3BM — 310 cynepkom-
NbloTEPbl HACTONBLHOIO pasmepa, He Tpebylo-
wme ans cBOEeM aKcnayaTauuu cneumanbHbiX
WHXEHepPHbIX coopyeHnin. KC-39BM saBnstoTca
CNOXHbIM NPOrpaMMHO-annapaTHbIM KOMMeK-
COM, BK/OYaOWMM B cebs: BblYUCIUTENBHYIO
NoACUCTEMY, IMCKOBYIO MOACUCTEMY, NOACUCTEMY
3NEKTPONUTaHKUS, NOACUCTEMY OXaXKAEHUS, CEP-
BMCHYIO MOACUCTEMY, CUCTEMHOE U NPUKIaaHoe
nporpaMmHoe obecrneyeHue.

KomnakTHas cynep3BM aBnseTcs yHuKasb-
HOM pa3paboTKOM, MO COBOKYMHOCTU CBOMX Xa-
PaKTepPUCTUK NMPEBOCXOASLLEN MUPOBbIE aHaNoru.
3T0 NOBCEAHEBHbIM MHCTPYMEHT 4151 UHXKEHEPOB
u cneuunanuctoB HAMU n Kb. B HacToawmn mo-
MEHT JIMHEeNKa KoMMNaKTHbIX cynepdBM dIyrM
«POFAL-BHNNID» BKNOYaeT B cebs BbIYUCIN-
TeflbHble CUCTEMbI MPOU3BOAUTENbHOCTBIO 1, 3
n 5 Tepadnonc (puc. 9).

CerofiHs U3roTOBAEHO U MOCTaBNEHO Ha Npes-
NPUATUSA NPOMbIWAEHHOCTU U ApYyrve opraHu3a-
umm okono 80 KC-9BM (puc. 10).

Pa3BuTHE IMHENKN KOMMaKTHbIX cynep3BM
npoaoKaercs.

Bo ©ryn «PeAL-BHUNID» B Koonepauum ¢
napTHepamu Nno NPoOeKTy co3faHbl 6a30Bble Bep-
CUM YEeTbIPEX 0TEYECTBEHHbIX MAaKETOB NPorpamm
MMHTauMoHHoro 3D MoaenMpoBaHus Ha cynep-
3BM c maccoBbIM napannennamom (puc. 11):

JIOTOC — ans pelieHnsa TpexXMepHbIX 3aaad
TensomMaccornepeHoca, asapo— 1 rmapoanHaMUKK
Ha cynep3BM (B Lensix NpOeKTMpoBaHUA U pas-
PabOTKU KOHKYPEHTOCNOCOOHOMW NPOAYKLMK Ha
NPeanpuUATUSaX aTOMHOM 3HEPTETUKM, B aBUaLLU-
OHHOW, aBTOMOBUIIbHON U PaKETHO-KOCMUYECKOM
oTpacnax NPOMbILLIEHHOCTH).

OCHOBHble Kflacchl pelwaeMblx 3afjay and
aTOMHOW 3HEPreTUKN — MoJeNMpoBaHue Tede-
HUS TENNIOHOCUTENS B ANEMEHTaX KOHCTPYKLMUM
AEePHbIX YCTAHOBOK.

3apybexHble aHanoru JIOFOCa: STAR-CD
(CCM+), CFX, FLUENT.

NATAK-AK — ons TpexmepHOro KOMMIEKCHO-
ro MofenupoBaHusa Ha cynepdBM ¢ maccoBbIM
napannenM3MomMm NnpoLLeccoB CTaTUHECKOM U -
HaMMW4eCKOM MPOYHOCTH (AN UCMONb30BaHUS Ha
npeanpuaTUaX aBuaLMoOHHON, aBTOMOGUILHON U1
PaKeTHO-KOCMUYECKOM OTpaciei NpoMbILLIEHHO-
CTHW B LLeNsX NPOeKTMPOBaH1S 1 pa3paboTKu nep-
CMEKTUBHON KOHKYPEHTOCMNOCOBHON NPOAYKLMUHM).

3apy6exHble aHanoru JIQTAK-AK: ANSYS,
LS-DYNA, ABAQUS, NASTRAN.

OAHKO+TENAPA — ana TpexmepHoro mMo-
aennpoBaHus Ha cynepdBM NpoYHOCTU KOH-
CTPYKLMM NpU CTaTUHECKUX U AUHAMUYECKUX
TEPMOCHNOBbLIX HAarpyskax ¢ y4eTtoM 60/bLlnX
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nnactuyeckmx gepopmauunin 4ns Mcnonb3oBa-
HUS Ha NPeAnpUATUSX aTOMHOM 3HEPreTUKMU U
HedTEerazoBon oTpacnu.

OCHOBHbIE Kflacchl pellaeMblx 3aay B aToM-
HOW aHepreTuKe:

— MoAenupoBaHue Nnpo6aem 6e30MacHOCTH
3/1EMEHTOB TEXHOIOTMYECKOrO LIMKNa aTOMHbIX
3/IEKTPOCTAHLIMM, TAKMX KaK AMHaMUYecKas npoy-
HOCTb 3aLLMUTHbIX COOPYXKEHWI aTOMHbIX PEeaKTo-
POB B yCNIOBHAX BO3MOXHbIX aBapuit, yaaponpouy-
HOCTb, FePMETUYHOCTb U HAAEKHOCTb 3aLUMUTHbIX
KOHTEMHEPOB A1 TPAHCMOPTUPOBKM SAEPHOMO
TOnAMBa, MPOrHO3 AAepHON 6e30MacHOCTU NpK
AnHamMnyeckoM aebopMUMpOBaHUM TeN0BbIAENS-
loLLen cOOPKK B pedynibTaTe aBapuUimHbIX NajeHni
NPW BHYTPUCTaHLMOHHBIX paboTax;

— o60oCcHOBaHMWe pecypca W [ONITOBEYHOCTH
3/IEMEHTOB KOHCTPYKLIMM aTOMHOIO peaKkTopa,
aHann3 noBefeHns KOHCTPYKLMM NPY BO3MOMXHbIX
rMNOTETUYECKMX aBapUsIX B YCII0BUSX COKpalLe-
HUSI MOZENbHbIX 9KCNEPUMEHTOB;

— MOJenuMpoBaHWe COMYTCTBYIOLLMUX MPO-
LLecCoB, Bbl3BaHHbIX A€TOHALMEN U TOPEHUEM
BoAopoaocofepKalmnx cmecen. OueHKa NpoYHo-
CTW KOHTaMHMEHTa Npy AENCTBUM peann3dyemblx
TEPMOCHOBbIX Harpy3oK.

3apy6exHble aHanorn JAHKO+TEMAP/A: LS-
DYNA, ABAQUS.

HUM®A — ans TpexmepHOro MogenvpoBaHus
Ha cynep3BM MHOroKOMMNOHEHTHOW MHOrodas-
HOM dunbTpauun.

OCHOBHble KNlacchl pellaeMblx 3aay B aTOM-
HOW aHepreTuke:

— pacyeTHoe 060CHOBaHMe BbiGoOpa nioula-
ook ana A3C, nporHo3 nocneacTBUM LWITATHOM
3KcnayaTaLuu U aBapuinHOro BO34enNCTBUA Npea-
NPUATUI Ha NOA3EMHbIE BOAbI, OLlEeHKa addeK-
TUBHOCTU Mep M0 NPeAOTBPALLEHMIO 3arpA3HEHNS
NOBEPXHOCTH M MOA3EMHbIX BOA.

3apyb6exHble aHanorn HUM®bi: ModFlow,
LEHGC, TOVGH, ECLIPSE, tNavigato, TRACT,
Petrel.

CosgaHHble NakeTbl NPorpamMmm HanpasaeHbl
Ha pelleHWe 3ajay WHXEHEePHOro aHanusa B
BbICOKOTEXHONOMMYHbIX OTPaCASAX MPOMbILIIEH-
HocTu. 310 Ha 100% cobCTBEHHAs OTeYeCcTBEHHas
pa3paboTKa, KOHCONNAMPYIOLWAS 3HAHWUSA U OMbIT
BeAyLLMX Hay4HbIX WKon Poccuu. B nakeTtax npo-
rpamMmm peannsoBaHo 6onee 200 dunamko-mate-
MaTUYECKMUX MoJenen U MeToAoB (4TO N03BONSET
no GYHKLMOHaNbHOMY HAaNONHEHUIO OXBaTbIBaTb
110 70% OCHOBHbIX K1accoB 3ajay NPOMbILLIEH-
HOCTU, pellaemblx MpY NOMOLLM MPOrpamMmm MH-
YKEHEePHOro aHanusa), LOCTUTHYT YypOBEHb pacna-
pannenuBaHus go 100000 saep, 4To no3sonseT
nosyyaTb YCKOPEHWE PacyeToB B AECATKM ThiCAY
pa3. Tpyao3aTpaTbl MO CO34aHUI0 MAKeTOB Npo-
rpamm coctaBuam 6onee 5000 4yenoBeKo/ner.
3TOT OTEYECTBEHHbIN MHHOBALMOHHbLINA MPOAYKT
[N PblHKa BbICOKMX TEXHONOMMI — NepBbI ce-
PbE3HbIM War Ha NyTu o6ecnedYeHnss KOHKYpeH-
TOCNOCOGHOCTU OTEYECTBEHHOIO MPUKIAAHOIO
nporpamMmmHoro o6ecne4yeHns C KOMMEPYECKUMHM
3apy6eXKHbIMKU NpoayKTamu. Co3gaHHble NaKeTbl
nporpamMm npoLnu npoueaypy rocyaapcrBeH-
HOW perucTpaunv B PeaepancHoi cnyxbe no
MHTENNEeKTyasbHON COGCTBEHHOCTH, NaTeHTaM
1 ToBapHbIM 3HaKaM (PUMC), a Takke cepTu-
duumpoBaHbl No cucteme ceptudmkaummn FOCT.

CnpaBeanus Bonpoc: «TaK n y Heobxoguma
6blna pa6oTa No Co34aHN0 0TEYECTBEHHOIO NPO-
rpaMMHOro o6ecneyeHns ana MMMUTaLMOHHOMO
MofennpoBaHus Ha cynepdBM B ycnoBusx, Korga
B MUPE YXKe co3[aHbl TaKUe KoAbl?»

[lecTBUTENbHO, B YCNOBMUAX OTCYTCTBUSA
[0 HejaBHEro BpemMeHu oTe4eCTBEHHOro npu-
KNlagHOro nporpamMHoro obecnevyeHus ans
MMUTaLMOHHOIO MOAENMPOBaHUS Ha cynepdBM
60NbWKNHCTBO OTEYECTBEHHbIX MPEANPUATUIA U

opraHusauui, B TOM 4Yuciie 1 060pPOHHO-MPO-
MbILUIEHHOrO KOMMNeKca, Npu BHeapeHun CKT
NPUMEHAN0 3apybexHble KoMMepYecKne npo-
rpaMMHble NaKeTbl.

C 04HOM CTOPOHBI, 3TO 06ecrne4ymBano U3BecT-
HylO yHMbUKaumIo, co3haBano 6naronpusiTHble
YCNOBUS ANS UHTErpaLmm otedecTBeHHbIXx Kb m
NPOMBILLIEHHbIX NPEANPUATUIA B MEXAyHapos-
Hble MPOEKTbI.

OpaHaKo, € Apyroi CTOPOHbI, UCMONb30BaHUe
TOSIbKO 3apy6EKHbIX KOMMEPYECKUX MPOrpamm-
HbIX MAKETOB KaK OCHOBHOW KOMMOHEHTbI BHe-
ApsieMbix B Hawew ctpaHe CKT, umeno 1 umeet B
HacTosILEee BPEMS CYLLECTBEHHbIE OrPaHUYEHUS.
0co6eHHo ansa OlNMK, nocKonbKy MOXKET NpUBECTH
K HeobpaTUMbIM NOCNEACTBUAM ANs CTpaTernye-
CKOM 6€30MacHOCTU CTPaHbI.

370 06BACHAETCSH PAAOM MPUYMH.

1. OJKCMNOpTHble 3aKOHbl CTpaH-
npoun3BoANTENEN HaKNaAbIBAOT OrPaHUYEHUs
Ha MCNofib30BaHMe NPOorpamMMHbIX NPOAYKTOB
npu pa3paboTKe CUCTEM BOOPYKEHUS U APYTUX
TUMNOB NpPoAyKUMW. Hanpumep, B COOTBETCTBUM
¢ 3akoHamu CLUA o KOHTpOse Haj 3aKCMopToM,
CYLLLECTBYIOT CEpPbe3HbIE 3anpeThbl U OrpaHNYeHNs
Ha MOCTaBKy OTAENbHbIX BUAOB MPOrpammMHO-
ro obecneyeHus, annapaTHbiX KOMMNOHEHTOB M
060pyA0BaHUS aMePUKaHCKOro NpoM3BOACTBa
NS ero Ucnonb30BaHUS B BOEHHOW, SAepHOM
oTpacnsix 1 MMKPOINEKTPOHMKE B psfe CTpaH
(BrMtoYas Poccuio).

2. DKCMNOPTHbIE OrpaHUYeHNs Ha Npoaary
POCCUIMCKUM KOMMaHUAM nepeaoBbix pa3pabo-
TOK COKpalLaloT GYHKLMOHaNbHbIE BO3MOXHOCTH
MMNopTUPYyEMOro o6ecrneyeHnss U TeM caMbiM
BO3MOXHOCTb €ro NPMMEHeHNs Npu pa3paboT-
Kax B 061aCTU KPUTUYECKMX TexHoNormn. Kpo-
Me TOro, NpMMeHeHne AOCTYMHbIX 3apy6eXHbIX
pa3paboTOK OTeYECTBEHHbIMU KOMMAHUAMM
COMPSXXEHO C 60NbWKMMKU TPYAHOCTAMU BChea-
CTBME 3aKPbLITOCTU KaK annapaTHbIX, TaK 1 Npo-
rpamMMHbIX cpeacTB. HakoHel, Ucnonb3oBaHue
3apy6exxHOro KOMMEPYECKOro NpPorpamMmmMHoOro
obecnevyeHnss He NOKPbIBAET NOTPEBHOCTEN OT-
pacnen B cBS3u CO cnabblMM BO3MOXKHOCTAMM
no aganTauuu Nof KOHKPEeTHble 3ajayun npes-
npuaTun, Nno apdEeKTUBHOMY UCMNONL30BaHUIO
NPUMEHUTENBHO K COBPEMEHHbIM cynep3BM. B
Ka4yecTBe NpMmMepa MOXHO NPUBECTU POCCUNCKME
npeanpuaTUS aBUaLMOHHOW MPOMbILISIEHHOCTH,
KOTOPbIE BbIHYXAEHbl N0/1b30BaTbCA KOMMeEpYe-
CKMM MpPOrpaMMHbIM o6ecrneyeHnemM 3apyoex-
HOro NPOU3BOACTBA, UMEIOLLUM OTCTaBaHue Nno
®YHKUMOHANbHOCTH OT cneunannm3mpoBaHHOIro
«BHYTPEHHEro» Kofja 3anaAHblX KOMMNaHUM AaHHOM
opueHTaunn Ha 5-10 neT.

3. CyuiectByeT BO3MOXKHOCTb KOMNaHUK-MpPo-
M3BOAUTENS B OAHOCTOPOHHEM MOpsigKe npe-
KpaTUTb TEXHUYECKYIO NOAAEPHKKY U/UNKN BbINYCK
06HOBNEHHOIO NPOrpaMMHOro obecneyeHus.

4. CKpbITble U HEJOKYMEHTUPOBAHHbIE BO3-
MOYHOCTW MPOrPaMMHOro o6ecneyeHus, HEKOH-
Tponupyemble Noab30BaTeNsiMu, NpeacTaBafoT
CYLLLECTBEHHYIO Yyrpo3y MHPOPMaLMOHHOW 6e3-
0OnacHOCTH.

5. NMomM1MOo nHdopmaunoHHOM 6€30MaCcHOCTH
N TEXHONIOTMYECKON HE3aBUCUMOCTU, BaXKHbIM
acneKToM fBNSEeTCH IKOHOMUYECKUI daKTop. 3a-
TpaTbl Ha NpUoGpeTEHNE, BHEAPEHNE U NOAAEPHK-
Ky NporpaMMHoOro o6ecneyeHunst UHTErpupoBaH-
HOM MHPOPMALMOHHON NOAAEPIHKKM YUSHEHHOIO
LUMKNa BbICOKOTEXHONOMMYHON NPOAYKLMM ANS
cpeaHero npeanpusatna OMNK (1000 aBTomatnau-
pPOBaHHbIX paboymx MeCT) COCTaBNSET 3a Nepuosn
BHeapeHusa 300-500 mnH. pybnen. B uenom, no
OLleHKaMm cneunanucToB, B Poccun Ha umnopt
3apy6erKHbIX KOMMEPYECKUX MPOrpaMMmMHbIX
NPOAYKTOB TPATUTCS HECKONIbKO MUNAMapA0B
[0/11apOB eXEerofHo.




Ta6n. 1

OTpacnb

ABHacTpoeHune

«BUpTyanoHasa ASC ¢ BBOP»

ATOMHas 3HepreTuKa

«BUpTyanbHas KopabenbHas A3Y»

ABTOMOGUNIE-CTPOEHHUE

PakeTHo-KoCcMUMYecKas oTpacib

BoT noyemy ans BHeapeHus CKT B Haluewn
CTpaHe 3ajaya Co3aHuns OTe4eCTBEHHbIX NaKe-
TOB nporpamm 6bina 4Ype3Bbl4anHO BaXKHOW, B
TOM YMCNE U B YACTU CHUKEHUS UMMOPTO3aBUCH-
MOCTV Npu o6ecneyeHnn MHGopMaLMOHHON Noa-
LEPHKKN MBHEHHOTO LMKNA U34ENNi BOEHHOIO
1 4BOMHOI0 Ha3Ha4YeHUs.

B HacTosillee BpemMs co3jaHHble oTeye-
CTBEHHbIE NaKeTbl NporpamMm AOCTYMHblI BCEM
6e3 orpaHuyYeHnss POCCUMCKUM NpPeanpuUaTUaM
aToMHoOM 3HepreTuku, OMNK, A0K, npeanpustnam
LPYrux HayKOeMKMX oTpacien NpoMblLLIEHHOCTH,
KOHKYpPUpYIOLWKUM ¢ 3anagHbiMu. MossuBLmecs
BO3MOXHOCTM — BaXKHOe 3BEHO obecrnevyeHuns
TEXHONOMMYECKON HE3aBUCMMOCTU U UHDOP-
MaLMWOHHOW 6e3onacHocTk Poccuun B obnactu
MMUTaLMOHHOrO MoAeNnpoBaHusa. B Hannyum
MMELIOTCH BCE UCXOAHbIE KOAbl, YTO UCKIIOYaeT
BO3MOXHOCTb NMPUCYTCTBUS B HUX AECTPYKTUBHbIX
3/1eMeHTOB U GYHKLMK. [lonyCTUMO NPOXOXKAeHNe
HEeo6XoAMMbIX aTTecTalMOHHbIX MpoLueayp and
noATBepXKAeHWS 6e30MNacHOCTM NaKeToB Mpo-
rpaMm Ana AanbHenWwero Mx UCrnoib30BaHUs
B rOCyJapCTBEHHbIX OpraHax U opraHuM3aumsax
pPas3nnYHOro ypoBHs. PaspaboTynKamu rapaHTy-
pyeTca o6ecrneyeHne TEXHUYECKOW NOAAEPIKKM,
a TaKXXe MoAepHM3aLMs U COBEPLUEHCTBOBaHWE
NaKkeToB NpPorpaMm.

BakHO OTMETUTb, YTO Hapsay C co3aaHvem
YCUIMSIMU KOOMepauuu OTeYeCTBEHHbIX MaKe-
TOB NPOrpamM MH}XEHEPHOro aHanuaa, o Pryfl
«POAL-BHNNID» paspaboTaH KItO4EBOW KOM-
NMOHEHT COBPEMEHHbIX MOLWHbIX cynepdBM —
OTeYeCTBEHHAs CUCTEMA MEXMPOLECCOPHbIX
o6meHoB (CMIMO) npousBoguTenbHocTbio 80
[6uT/C (Qynnekc), o cCBOMM XapaKTepUCTUKaM
He nMetowan aHanoros B P® u cpaBHUMas ¢
NyHWMMK 3apyberHbIMK aHanoraMmu. Tem caMbiM
pelweHa npobnema MMMNOPTOHE3aBMCUMOCTHU NO
OAHOMY M3 KNOYEBbIX KOMMOHEHT cyrnep3BM.

Takke Bo OI'YIM «POAL-BHNUNID» paspabo-
TaHO 6a30BOe OTeYECTBEHHOE CUCTEMHOE Mpu-
KNagHoe nporpamMHoe o6ecnedyeHue (BCIMO)
151 MaccoBOro npumeHeHns Ha cynep3BM pas-
JIMYHOrO Knacca (MowHble cynepdBM, cynep3BM
cpeaHero Knacca, KC-3BM, HeogHOpoAHblE MHO-
roMalmnHHble Komnnekcsbl). BCMMO yctaHoBne-
HO M yCMELWHO 3KCMnyaTupyeTcs 6onee 4em Ha
80 cynep3BM B pasnnyHbIX OpraHu3aunsx u
BbIYUCAUTENbHbIX LIeHTPax CTpaHbl. PeleHnem
[ocypapctBeHHon Komuceun BCIMNO npuHsato
KaKk 6a30B0e /19 NPUMEHEHWS Ha NPeAnpPUATUAX
[ocKkopnopaunn «PocaTtom» U Apyrux oTpacnen.
Co3paH eanHbl AUCTPUBYTUB BbICOKOMPOU3-
BOAMTENbHbIX BbIYUCNEHWUI AN MAacCcoBOro ca-
MOCTOATENbHOIO MCNOJ/Ib30BaHWA CTOPOHHUMM
opraHvMsauusmu.

BupTtyanbHas moaenb

«BUPTYyaNnbHbI camoneT
(nBUraTenb)»

«BUPTyasbHbI aBTOMOGUIIb»

«BUPTYyasibHble MOAENN U3AENUI
PKT»

u ap.

«Cl6A3rM», OAO OKB
«MAPOMPECC», ®ryn «HUTK

MpeanpUATUA-COUCNONHUTENHN

OAO «OKB Cyxoro»,
OAO HMO «CatypH», YN «UMAM
um. M.U. BapaHoBa», Y «LLATN»

OTpa6oTaHa Ha:

S§SJ-100, Cy-35, YPBK

MpoekTbl JIASC-2, A3C-2006, BBOP
TOMU

“M. AleKcaHapoBar 1 ap.

¥

Puc. 12. TypGyneHTHOEe cCMelleHue Hen3o-
TePMUUYECKUX NOTOKOB B HANOPHOWM U C/IMBHOWM
Kamepax PY / Fig. 12. Turbulent mixing of non-
isothermal flows in the reactor discharge and
overflow chambers

Puc. 13. YucneHHoe MoenmpoBaHne KOHTEWH-
MeHTHoro nomeweHusa A3C / Fig. 13. Numerical
computation of NPP containment building

Pamibujeing RATHA JRFPAaNEHIE
HE HEAMBHLH MOMEHT BpanEHil

OAO «OKBM AdpuKaHTOB» 1 Ap.

OAO «<KAMA3»

DKM «HAL, PKM»,
OAO «KBXA», ®Iryn rHMPKL,
«LICKB-lMporpecc» v ap.

FacnpocTparesis nATHA
JarpaaHesn waped 10000 cymox

AlNJ1 npoeKToB «SceHb», «<bopei», PY
PUTM-200 ans negokona HOBOro
NMOKONEHMS

KAMA3-5490, KAMA3-5308,
KAMA3-43269

PO PA0146,
PH «Pycb-M»,
«Coto3 2-1B»

COBMECTHO C BeaylWwuMU NpeanpuaTuaMu
oTtpacnen Bo Pryf «POAL-BHUNID» cosaaHbl
NMUNOTHbIE BEPCUM BUPTYasIbHbIX CYyNEePKOMMbIO-
TEPHbIX MOJENIEN COXKHbIX TEXHUYECKUX CUCTEM
aBMacCTPOEHUs, aBTOMOBMIECTPOEHMS, aTOMHOW
3HEPreTUKM, PaKeTHO-KOCMUYECKOM OTPac/u.

370 cTano BO3MOXKHbIM 6narogaps UCNosb-
30BaHMI0 CO3aHHbIX MAKETOB NPOrpamMM UHKe-
HepHoro aHanuaa. Micnonb3oBaHWe 3TUX MaKeToB
[ano BO3MOXHOCTb MOJSly4UTb HOBOE Ka4yecTBO
MMUTaLMOHHOIO MOAENMPOBAHUSA CTIOXKHbIX TEX-
HUYeckunx cuctem. Co3aaHHble MaKeTbl MPorpaMm
ABMAUCb 6a30BbIM KOMMOHEHTOM MpW co3aa-
HWUW psaa BUPTYyalbHbIX CYMEPKOMMbIOTEPHbIX
MoZeNen CNOXKHbIX TEXHUYECKMUX CUCTEM aTOMHOM
3HEPreTUKK, aBMaCTPOEHMS, aBTOMOGUIECTPOE-
HUS, PaKETHO-KOCMUWYECKOM OTpaciu, KoTopble
K HacTosiLLeMY BPEMEHM MPOLAN OMbITHYIO OT-
paboTKy (CM. Tabnuuy 1).

BupTyanbHble MOAENM — 3TO YHUKaNbHbIE NPO-
[OYKTbl MEXO0TpacneBon Koonepauuu, HeocTyn-
Hble Ha pbiHKe. Co3[jaHne BUPTyasbHbIX MoaeNen
06€ecneynno 0CHOBY A/ Mepexoa K Ka4eCTBEHHO
HOBOMY YPOBHIO MOAENUPOBAHUSA MacLUTabHbIX
HayKOEMKMX 3a[la4 B paMKax Co3/[laHus nepeao-
BbIX COBPEMEHHbIX TEXHOIOMMI NMPOEKTUPOBA-
HUS KOHKYPEHTOCMOCOOHbIX 06Pa3LI0B TEXHUKMN.
MpumeHeHWe BUPTYaNbHbIX MOAENEN NO3BOJNIAET
CYLLECTBEHHO NOBbLICUTb A€TaNM3aLIMI0 PACYETHbIX
MOAENEN 1 yUTH OT YNPOLLEHUSA MOCTAHOBKM ANd
NOBbILWEHNSA TOYHOCTU U MHOOPMATUBHOCTU MO-
[eNnpoBaHus, YTo obecneymBaeT CoKpalleHne
ob6bema HaTypHbIX UCMbITAHWUN Y BOSMOXHOCTb
0TPabOTKM TEXHUKO-KOHCTPYKTOPCKUX PELLEHUI
B PEXMME OMEPEKEHHS.

Mpumepsb! pewieHun Ha cynep3BM
¢ ucnonb3oBaHuem CKT npakTUuecCKUX
3afja4y aTOMHOM IHEepPreTUKu

1. B paMKax uccnefoBaHUsa BO3MOXHOCTEN
yBENYEeHUs pecypca peakTopHoM ycTaHoBKM (PY)

FacnpoCTpaseia mtka
ITpAIHEHIA Yeped 30000 cyTok

Puc. 14. PacyeT nocneacteui aBapum Ha Bantuiickon A3C /
Fig. 14. Computation of accident consequences at Baltiyskaya NPP
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dOPYM

PUTM-200 negoxona HOBOro MOKOSIEHMS 3a cHeT
ONTUMM3aLIMKU TEMNOBbLIX HArPy30K YCMELLHO Npo-
BEe/leH YUCNEHHbIN aHann3 TypOyNEeHTHOro cMe-
LIEHUSI HEN30TePMHUYECKNX NOTOKOB B HAaMOPHOM
W CIMBHOM Kamepax PY (puc. 12).

YucneHHbIM aHann3 NPOBOAWIN CNELUaNNUCTbI
Oryn «PeAUL-BHUNID» n OAO «OKBM «AdprKaH-
TOB». PacyeTHas ceTka cogepxkana 40 MUAIMOHOB
CYETHbIX ToYeK. lMpn ocylecTBNEHUN pacyeTa
Ha 100 npoueccopax cynepdBM agns ero npo-
BeAeHMsa NnoTpeboBanoch TPOE CYTOK.

2. C uenblo 3aKpbITUS «Benbix» NATEH NpU
NPOEKTHOM 060CHOBaHWK 6blI0 NPOBEAEHO
YUCNeHHOE MOAENMPOBaHNE KOHTEMHMEHTHOIO
nometuteHms A3C (puc. 13).

YucneHHoe moaennpoBaHue OCyLLeCcTBSA-
/10Cb C MOMOLIbIO NakeToB nporpamm JIOFOC u
OAHKO+TEMNAP/. B xoae uccnegoBaHus 6bi10
nNpoBeAEHO:

— MojenMpoBaHue paboTbl CUCTEMbI BEH-
TUNALMK;

— onpejaeneHne Harpy3oK Ha CTPOUTENbHbIE
KOHCTPYKLIMW, BO3HUKAIOLLMX NPU TOPEHUN BO-
opojocogepaluux cMecen, o6pasytoLLmxcs B
NOMELLEHNAX KOHTEMHMEHTa MpKU TAXKeNbIX 3a-
NPOEKTHbIX aBapusXx;

— pacyeTHoe 060CHOBaHWe HaflEXHOCTU CO-
opyXKeHus.

PacuyeTHas ceTka cogepxana 40 MUAINOHOB
CYETHbIX TOYEK.

3. C uenblo aHanu3a NocnefcTBun aBapuu
Ha bantuinckon ASC npoBeaeHO YUCIEHHOE MO-
AenMpoBaHue GunbTpauun 3arpsi3HeHnin B Nog-
3eMHOM MPOCTPaHCTBE nocne aBapuu (puc. 14).

MopenupoBaHue BTOPOM CTaguu aBapuu
npoBoaunock cneunanuctamu Gryn «PoOAL-
BHUN3®» ¢ ncnonb3oBaHWeM NpPoOrpaMmMHOro
Komnnekca HUM®A.

o uToram YUCNEeHHOro UCCNeaoBaHMs ycTa-
HOBNEHO, YTO:

— Ha MomeHT 10000 cyToK nocne aBapuu
NATHO 3arpsA3HeHnsa JOMAET O NMepBOro BOAO-
HOCHOro cnos. M3 3Toro cnost NoAnNuTbLIBaOTCA
NOBEPXHOCTHbIE PEKU. TO €CTb, MOXHO OXKMAATb,
4YTO PajMOaKTUBHOE 3arpsisHeHne B peKax Mo-
eT OblTb O6HApPYXEHO He paHee, YyeMm 4yepes
10000 cyToK;

— Ha MomeHT 30000 cyToK nocne aBapuu
3arpsisHeHne JOCTUTHET BTOPOro BOAOHOCHOIO
CNosl, KOTOPbIN, Kak NpaBuIo, MCNONb3yeTcs AN
NUTLEBOIO BOAOCHAGKEHUS.

[pyrumu cnoBamu, uccnefoBaHue nokasano
BEeCbMa BbICOKYIO 3alUMLEHHOCTb HaceneHus
paioHa OT NocneacTBMM rTMNOTETUYECKON aBapun
Ha banTuiickon ASC.

loaBoOAS UTOMM, MOXKHO CKa3aTb, YTO OMbIT,
HakonneHHbIn PIYMN «PPAL-BHUNID» no nmu-
TauMOHHOMY MOAENUPOBAHUIO U BHEAPEHUIO
CKT B BblgeneHHble cTpaTternyeckue otpacnm
NPOMBbILWAEHHOCTH, MOXET 6biTb HanpsaMyio
MCNONb30BaH AN BHEAPEHUS TEXHONOMUM
CynepKoOMMbIOTEPHOIO MOAENMPOBAHUA U B
APYrMX BbICOKOTEXHOMOTMYHbIE OTPACAU NpPo-
MblweHHocTn P®. Hanpumep — B TIK, OlK,
CyAOCTPOEHME U T. A.

Takum o6pas3om, ycnewHas peanusauus
uenen npoekta B 2010-2012 rogax obycnas-
NIMBAET aKTyanbHOCTb AajibHENLWEro Pa3BuUTUSA
1 MacCcOBOr0 BHEAPEHUS OTEYECTBEHHbIX Cynep-
KOMMbIOTEPHbIX TEXHONOIUIK B OTE4ECTBEHHYIO
NPOMbILLTEHHOCTb.

BesycnoBHo, ganbHellee BHeAPEHUE OT-
€4eCTBEHHbIX CYNePKOMMbIOTEPHbBIX TEXHONOT U B
NPOMbILLIEHHOCTb A0MKHO NPOBOAUTLCS Ha Napu-
TETHbIX Ha4Yanax — KakK 3a CHeT CPeaCTB oTpacnen
NPOMBILLIEHHOCTU U UX NPEANPUATUR, TaK U NPK
MOLLHOM GMHAHCOBOM NOAAEPIKKE rocyaapcTea B
CUNTy KOMMJIEKCHOIO MEXOTPACNEBOro xapaKkrepa
paccmaTpuBaeMon 3ajayu.
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Supercomputer technology and
simulation technique at RFNC-VNIIEF

V. SOLOVYOV, First Deputy Director,
ITMP Director, Doctor of Physics and
Mathematics

Russian Federal Nuclear Center - All-
Russian Research Institute of Experimental
Physics (RFNC-VNIIEF) has been established
as a multipurpose research and technical
center designed to develop nuclear and ther-
monuclear weapons. It consists of several
field-oriented institutes and scientific cent-
ers. Institute of Theoretical and Mathematical
Physics (ITMP) is the lead institute of VNIIEF.

ITMP’s key mission is to provide scientific and
technical support of the nuclear arsenal. With
this goal in view, the Institute performs extensive
fundamental and applied research (Fig. 1) in the
following fields:

— development and upgrading of nuclear
explosives, including formulation of a concept,
processing of experimental results and substan-
tiation of parameters;

— design supervision of nuclear explosives
at all stages of the life cycle;

— development of symbolic models of pro-
cesses in nuclear explosives, introduction of
mathematical programs for simulation of nu-
clear weapons operation, substantiation of their
properties;

— development of high-performance com-
puters;

— development of nuclear weapons research
programs with the use of VNIIEF test units and
testing ground, design analysis of experimental
results;

— development of special-purpose nuclear
power units;

— development of conventional ammunition;

— conducting non-military research in the
fields of nuclear engineering, aircraft building,
automotive, ecology, oil and gas, works for Rosko-
smos (aerospace), RZD (railway transportation),
etc.

ITMP is the only division of VNIIEF that is
engaged in all activities related to nuclear ex-
plosives development.

It plays a special role in the development and
improvement of nuclear explosives physical dia-
grams and their theoretical substantiation (Fig. 2).

After the nuclear test moratorium had been
introduced and full-scale testing of nuclear explo-
sives had become impossible, VNIIEF introduced
a new procedure of nuclear explosives devel-
opment and upgrading that excludes full-scale
tests (Fig. 3).

Fig. 3 shows that full-scale tests are replaced
by design analysis of nuclear explosive param-
eters performed by VNIIEF. But this replacement
was not an easy task. ITMP specialists have used
the accumulated expertise in the field of math
modelling using high-performance computers
created by them. The procedure implied massive
parallelism of a great number of complicated
physical-mathematical and scientific-technical
tasks within fundamental and applied research
(Fig. 4).

The activity resulted in a modern technology
of nuclear explosive development and ammuni-
tion reliability substantiation without carrying out
full-scale tests (Fig. 5)

A comprehensive approach to the application
of supercomputers is used in the technology
(Fig. 6).

Having a developed design analysis pro-
cedure and experienced team, ITMP has used
physical-mathematical and computer technolo-
gies for:

— support and analysis of experiments at
VNIIEF testing units in order to simulate process
in nuclear explosives;

— development of conventional ammunition;

— research in the interests of civil industries.

The key results of the design analysis ap-
plication are:

— reduction in the number of costly experi-
ments by means of simulations;

— reduced time for a product development.

Development of Supercomputers
and Grid Technologies Project

Development of competitive high-tech in-
dustrial systems and products is a science-
intensive, long and costly process. In the his-
tory of our civilization the traditional approach
to development of new systems and products
implied thorough experimental processing of
new decisions and carrying out full-scale tests.
As technical systems and products got more so-
phisticated (especially in the second half of the
20th century), such approach began to hinder
the progress as it implies significant time and
high cost of design. Moreover, in some cases
full-scale tests are impossible due to technical,
financial and other reasons.

Therefore, at the end of the 20th century
developed countries offered a new approach to
development of competitive hi-tech industrial
systems and products. According to it, emphasis
is made not on experiments and full-scale tests
but on supercomputer technologies of simulation
used in the process of design and development
of new products.

The supercomputer technology (ST) allows
replacement of real products by their virtual
analogs with the same design characteristics,
while physical processes are described by highly
accurate symbolic models. Areal test is replaced
by its virtual analog that is less expensive, takes
less time but provides more information. Since
physical processes that are simulated in the in-
terests of comprehensive description of hi-tech
industrial systems are diverse and sophisticat-
ed, specialized program packages are required.
Only supercomputers and program packages
used at dozens and hundreds of thousands of
processors help perform simulation with the
required level of detail and within appropriate
time limit.

Thus, a supercomputer technology is a com-
prehensive solution that comprises a number of
components. Among the most important ones
are modern application and systems software,
virtual models of sophisticated technical systems,




modern supercomputers, access technologies
to supercomputer resources.

It has been proven globally that there is no
alternative to supercomputers in development of
promising technical systems and products. It is
the level of supercomputer technology develop-
ment that determines pace of development and
competitiveness of hi-tech industries. Thanks to
supercomputers, it is possible to reduce the time
and cost of hi-tech products development and to
design products of higher quality. It means that
both technically and economically supercomput-
ers are the best way to enhance competitive-
ness and improve application characteristics
of products.

Unfortunately, before 2009 the government
support of supercomputer technology develop-
ment in industry, science and education was
only in the form of allocating public funds for
«turnkey» purchase of USA-made supercomputers
or for purchasing computer components made
by American companies in order to build super-
computers in Russia. It was believed that the
software — an important component of super-
computer simulation — would be developed at the
expense of research centers, academic institutes,
universities, design institutes and companies.
Due to such approach, by 2009 only laboratory
or experimental samples of the application soft-
ware had been developed. The samples were
unalienable, and did not possess the required
application properties.

As a result, by 2009, hi-tech industries of
Russia were lagging behind the world lead-
ers in the use of supercomputers even in the
short-term perspective. There was a real threat
of losing competitiveness by Russia’s hi-tech
industries and their lagging behind the devel-
oped countries.

To avoid this, the Concept of Long-Term So-
cial and Economic Development of the Russian
Federation Till 2020 set a task to enhance com-
petitiveness of hi-tech sectors including military
and industrial complex, fuel and power sector,
aviation, aerospace, shipbuilding, automotive
and other branches where the sectors’ share in
the global market should be increased.

The task could not be solved without introduc-
tion of supercomputer technology of simulation
in the activities of companies.

Since 2010 it is one of the priorities in Russia
to develop basic components of supercomput-
ers required for development of promising and
competitive products in the companies of hi-tech
industries. In 2010-2012 this comprehensive
task was solved within the project «<Development
of Supercomputers and Grid Technologies» (here-
inafter — Project) approved by the Presidential
Committee for Modernization and Technical De-
velopment of Russia’s Economy.

The strategic goal of the project is to develop
supercomputer technology of simulation that
would be used in design and development of
competitive products in hi-tech branches and,
most importantly, to introduce it in the operation
of companies of a wide range of sectors.

The government has taken into considera-
tion that ITMP has a vast experience in develop-
ment of a new generation of software tools used
for numerical simulation of multidimensional
problems with application of new and improved
symbolic models generated at computers with
massive parallelism and in development of mod-
ern conventional weapons. As a result,Rosatom
Corporation has been assigned as the client
state while VNIIEF has been assigned as the
main contractor.

The project is implemented by VNIIEF in co-
operation with 45 associate contractors. The list

includes top companies of nuclear sector, aircraft
industry, automotive industry, aerospace, organi-
zations of the Russian Academy of Sciences,
Ministry of Education and Science, IT companies.

The partners focused on the following prin-
cipal tasks:

— design and development of a basic line of
supercomputers (compact supercomputers, me-
dium-powered supercomputers, super-powered
computers) and organization of remote calcula-
tion on high-performance supercomputers;

— development of basic system and applica-
tion software for supercomputers;

— working out methods of simulation of so-
phisticated technical system operation.

The joint efforts of the contractors resulted in
the fulfilment of the tasks set for 2010-2012, and
the target was beaten for some key indicators.
The fact was confirmed by the interdepartmental
commission founded at Rosatom. Some super-
computers have been developed by VNIIEF to
provide industrial companies with computational
resources.

A world-class high-performance computer
system was designed, built and commissioned.
The system is operated round-the-clock with a
90 percent load (Fig. 7).

A fifth part of the total computational capac-
ity of the supercomputer is allocated for solving
tasks of non-military sectors. The capacity is
manifold larger than the one that was available
to companies previously. Now 48 companies and
organizations of hi-tech industries can perform
science-intensive remote calculations required
for design and development of their products
(Fig. 8). The interaction network of Rosatom and
other Russian companies with VNIIEF multiple-
access computing center (MACC) is a private
network of VNIIEF that uses Russia-made ViPNet
Custom software.

Besides, VNIIEF has developed a line of com-
pact supercomputers (CSC) of Teraflop class that
will be installed at enterprises and companies
in a staged manner.

CSC is a desktop computer that does not
need any special engineering structure. It is a
sophisticated software and hardware system
that comprises a computing subsystem, a disk
subsystem, a power supply subsystem, a cooling
subsystem, a service subsystem, system and
application software.

CSC is a unique product, and due to its pa-
rameters it cannot be equaled to anything in the
world. For engineers and designers it is a tool
of daily application. The line of CSC developed
by VNIIEF comprises computing systems with
capacity of 1, 3 and 5 Teraflops (Fig. 9).

So far, 80 compact supercomputers have
been produced and supplied to industrial com-
panies and organizations (Fig. 10).

VNIIEF proceeds with development of CSC.

In cooperation with its partners VNIIEF has
developed basic versions of four program pack-
ages of 3D simulation using supercomputers
with massive parallelism (Fig. 11).

LOGOS - a program package for solving tasks
of heat and mass transfer, aerodynamics and
hydrodynamics (to design competitive products
in nuclear sector, aircraft building, automotive
and aerospace industries).

The main tasks in the nuclear sector: mod-
eling coolant flow in the reactor components.

Foreign-made equivalents: STAR-CD (CCM+),
CFX, FLUENT.

LEGAK-DK (JISTAK-K) — a program package
for complex simulation of static and dynamic
strength processes on supercomputers with mas-
sive parallelism (in the interest of companies

FORUM

of aircraft building, automotive and aerospace
industries).

Foreign-made equivalents: ANSYS, LS-DYNA,
ABAQUS, NASTRAN.

DANKO+GEPARD - a program package for
3D simulation of structure strength at static and
dynamic at heat and power load with due account
of large plastic flow (for nuclear sector and oil
and gas industry).

The main tasks solved in the nuclear sector:

— modelling of safety problems for elements
of NPP work cycle such as strength of the reac-
tor protective structures in case of emergency,
shock resistance, leak tightness and reliability
of containers for nuclear fuel transportation,
prognosis of nuclear safety at dynamic strain
of the fuel assembly resulting from emergency
falls during in-plant works;

— substantiating of service life and durability
of the reactor components, analysis of a structure
behavior during probable emergencies in the
conditions when the number of model experi-
ments is reduced;

— simulation of companion processes result-
ing from detonation and burning of hydrogen-
bearing compounds. Assessment of the contain-
ment strength at heat and power load.

Foreign-made equivalents: LS-DYNA,
ABAQUS.

NIMPHA - a program package for 3D simu-
lation of multicomponent multiphase filtration.

The main tasks solved in the nuclear sector:

— substantiation of NPP sites selection, prog-
nosis of effects of normal operation and emer-
gency situations of enterprises on groundwater,
efficiency assessment of soil and groundwater
contamination prevention measures.

Foreign-made equivalents: ModFlow, LEHGC,
TOVGH, ECLIPSE, tNavigato, TRACT, Petrel.

The program packages are to be used for
solving engineering analysis tasks in the inter-
ests of hi-tech industries. It is a hundred percent
Russian products that integrates know-how and
expertise of the leading scientific schools of Rus-
sia. Over 200 symbolic models have been used in
the programs (which allows to cover 70 percent
of the main task classes of industry solved with
the use of engineering analysis programs). The
level of paralleling is 100,000 nuclei; it acceler-
ates calculations in dozens of thousands times.
Labor cost of the programs development is 5,000
man-year. This innovation product in the hi-tech
market is the first step to ensure competitive-
ness of Russia-made application software. The
program packages have been registered by the
Federal Service for Intellectual Property, Patents
and Trade Marks and have been certified as per
GOST certification system.

A fair question arises: «Was it worth to de-
velop new simulation software when such codes
are already available in the world?»

It is true that until recently Russian enter-
prises and organizations including those of the
defense industry used foreign-made commercial
program packages while introducing CSC.

On the one hand, it provided necessary uni-
fication and favorable environment for integra-
tion of Russia’s design offices in international
projects.

On the other hand, the application of foreign-
made program packages as the main compo-
nents of CSC had significant limitations. It was
especially true in relation to the defense industry
where it could affect the strategic security of
the country.

For this, there are the following reasons.

1. Export laws of manufacturing states im-
pose limitations on the use of software in de-
velopment of weapons and other products. For
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Sector

Aircraftindustry

«Virtual NPP with VVER»

Nuclear sector

«Virtual nuclear naval propulsion

Automotive

«Virtual models of rocket-and-
space facilities»

Rocket-and-spaceindustry

«Virtual aircraft (engine)»

«Virtual automobile»

Model Companies

Saint-Petersburg
Atomenergoproekt, OKB
Gidropress JSC, NITI after

Alexandroy, etc.

plant»

KAMAZ JSC.

Table 1. Supercomputer models of sophisticated engineering systems

example, USA export laws prohibit or restrict
supply of some types of software, hardware com-
ponents and equipment for their use in defense
industry, nuclear sector and microelectronics in
some countries (including Russia).

2. Restrictions of exporting advanced tech-
nologies to Russian companies limit functionality
of imported equipment and its use in the field
of critical technologies. Additional difficulties in
the application of foreign-made equipment by
Russian companies are caused by the sensitivity
of both hardware and software tools. Moreover,
foreign software can only feebly meet the require-
ments of industries as it is hard to adapt it to
specific tasks of enterprises and to the needs
of effective application of modern supercomput-
ers. Itis seen at the example of Russia’s aircraft
building enterprises that have to use foreign-
made software which is 5 to 10 years behind the
specialized internal code of Western companies
in terms of functionality.

3. Itis always possible that the manufacturing
company would unilaterally terminate techni-
cal support and/or manufacture of modernized
software.

4. Software concealed and undocumented
features that are not controlled by users are a
threat to information security.

5. To information security and technical in-
dependence an economic factor can be added.
At a medium-sized defense industry enterprise
(1,000 automation-equipped working places)
the cost of purchasing, introducing and support
of software for the information support of the
life cycle of hi-tech products amounts to 300-
500 million rubles. According to experts, Russia
annually pays several billion dollars in total for
imported foreign-made software.

For these reasons, development of Russia-
made program packages was essential for in-
troduction of CSC and for reducing dependence
on imported software necessary to support
the life cycle of products of military and dual
purposes.

Now Russia-made program packages are
available to all enterprises of the nuclear sector,
defense industry, nuclear weapons complex and
other science-intensive industries that compete
with Western countries. The available possibilities
raise significantly the level of technical independ-
ence and information security of Russia in the
field of simulation modelling. All initial codes
are available and clear from any destructive ele-
ments and functions. It is acceptable to attest
program packages to confirm the possibility of
their application at state agencies and organiza-
tions. Developers guarantee technical support
as well as upgrade and improvement of program
packages.
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It should be noted that VNIIEF not only de-
veloped engineering analysis programs but
also has created the key component of super-
computers. It is an inter-processor exchange
system with capacity of 80 Gbps that has no
equivalents in Russia and is superior to its
foreign-made equivalents. It means that the
problem of import independence has been
solved, at least as far as this SC key component
is concerned.

VNIIEF has also developed system application
software (SAS) to be used with various types of
supercomputers (high-capacity SC, medium class
SC, compact SC, multivendor machine complex).
SAS has been installed on more than 80 super-
computers at various organizations and computer
service bureaus of Russia. By the decision of
the State Committee SAS has been approved
as the basic software to be used by Rosatom
Corporation and other branches. A single distri-
bution package has been developed to be used
by outside agencies.

In cooperation with the top companies,
VNIIEF has developed pilot versions of virtual
supercomputer models of sophisticated engi-
neering systems to be used in aircraft industry,
automotive, nuclear sector, aerospace industry.

This became possible due to the use of the
engineering analysis program packages. They
helped obtain better quality of sophisticated
engineering systemssimulation, and serve as
the basic element of supercomputer simula-
tions of sophisticated engineering systems
designed for nuclear sector, aircraft industry,
automotive industry, rocket-and-space indus-
try. Trial of the packages has been performed
(see Table 1).

Virtual models are unique products of inter-
sectoral cooperation that are not available in
the market. They serve as the basis for tran-
sition to a higher quality level of simulation of
large-scale science-intensive tasks solved while
developing advanced technologies of designing
competitive products. They help boost refinement
of computational models, avoid simplification of
tasks, increase accuracy and information value
of simulation and thus reduce the number of full-
scale tests and perform trials of design decisions
ahead of schedule.

Examples of using supercomputer simulation
technologies in nuclear sector

1. Numerical computation of turbulent mixing
of non-isothermal flows in discharge and overflow
chambers of the reactor plant (Fig. 12).

Numerical computation has been performed
by specialists of VNIIEF and OKBM Afrikantov.
The computational grid contained 40 million

OKBSukhoilJSC., Saturn JSC, TsiAM
after PBaranov, TsAGlI, etc.

OKBM Afrikantov, etc.

NITs RKP, KBKhA JSC, CSKB-
Progress, etc.

Trialperformedat

SSJ-100, Su-35, URBK

Projects LAES-2, AES (NPP)-2006,
VVER-TOI

Yasen, Borei nuclear submarines,
RITM-200 reactor plant for a new
generation nuclear icebreaker

KAMAZ-5490, KAMAZ-5308,
KAMAZ-43269

RDO0146 liquid rocket, Rus-M and
Soyuz 2-1v carrier rockets

calculation points. It took three days and 100
supercomputer processors to make the com-
putation.

2. Numerical computation of NPP con-
tainment buildinghas been made to remove
the «blind-spots» in the project substantiation
(Fig. 13).

Numerical computation has been performed
with the use of LOGOS and DANKO+GEPARD
program packages. The study included:

— simulation of the ventilation system op-
eration;

— computation of construction load during
hydrogen-bearing mixture burning in the contain-
ment building after severe off-design accidents;

— design substantiation of a structure reli-
ability.

The computational grid contained 40 million
calculation points.

3. To predict accident consequences at Bal-
tiyskaya NPP numerical computation of contami-
nant infiltration in the underground space after
an accident has been performed (Fig. 14).

Simulation of the second stage of the ac-
cident was done by VNIIEF specialists with the
use of NIMFA program package.

The computation showed that:

— 10,000 days after an accident contaminant
reaches the first water-bearing bed that feeds
the ground rivers. It means that radioactive con-
tamination is expected to be detected not earlier
than 10,000 days after the accident.

— 30,000 days after the accident contami-
nant reaches the second water-bearing bed that
is used as drinking water source.

Thus, the study has proved that the popula-
tion is well protected against accident conse-
quences at Baltiyskaya NPP.

In conclusion, VNIIEF experience in computer
simulation and supercomputer technology in-
troduction in strategic sectors can be used in
other hi-tech industries of Russia, for example,
in fuel and energy complex, defense industry,
shipbuilding, etc.

Thus, the project successful implementation
in 2010-2012 proved the importance of further
development and massive introduction of su-
percomputer technologies in Russia’s industry.

Undoubtedly, introduction of supercomputer
technologies must be a priority and should be
financed by industries and enterprises and sup-
ported financially by the state, as the task is of
inter-sectoral nature.




Cucrtema pagmoyactoTHOU UAEHTUDUKALUN

nepcoHana

U.AA. YBAPOB, HauaNbHUK ynpaB/ieHUs
UWHPOPMALIMOHHbIX MPOEKTOB Pa3BUTUA
OAO «<HUAIM»

B 2011 rogy pykosoactso OAO «HHUAIMM» npu-
HAI0 pelleHne O peanu3alnn NpoeKTa yyeta
daKTMyecKoro pabo4yero BpeEMEHU COTPYAHUKOB
noApsAHbIX OPraHn3aL il Ha CTPOUTENTIbHOM M10-
waake PoctoBckon AQC. MpoeKT cTan Ha3blBaTb-
cs «CucteMa paamMo4acToTHOM MAEHTUDUKAL MK
nepcoHana».

3JTa cucteMa ocHoBaHa Ha MeToje, UCMOoSb-
3yoweM RFID-TexHoNnornu unu, 41o 10 e, —
pPaAMoYacToTHYIO MAEHTUOMKALMIO. ITO METoa
aBTOMaTU4YEeCKOW MaeHTUUKaLMM OOBbEKTOB,
OCHalleHHbIXx RFID-meTKamMu, ¢ KOTOpbIX MO-
CPeACTBOM pPaAMOCUIHANOB CYUTbIBAOTCS He-
06X0AMMblE AAaHHbIE.

B HacTosiuee Bpemsa TexHonorus RFID pas-
BMBaeTCA O4eHb ObICTPbIMM TeMnamMu. 3a no-
cnenHee Bpems ee aGGEKTUBHOCTb 3HAYUTENBHO
Bbipocna. Oco60 CTOMT OTMETUTb YBENIUYEHUE
nvanasoHa aevicteus cuctem RFID 1 coBeplueH-
CTBOBaHUe npoLiecca CYUTbiBaHUSA nHdopmMaLmm
OAHOBPEMEHHO C 6OJbLLIOI0 KOIMYECTBA METOK,
3a CYET Yero TeXHONOrMsa ctana 6osee NPocTon
1 IEFKON BO BHEAPEHMH.

Mo TNy nctovyHmnka nutaHuns sce RFID-mMeTKK
[EeNsaTcs Ha NacCHBHbIE N aKTUBHbIE.

MNaccuBHble RFID-MeTKM HEe UMEIOT UCTOY-
HUWKa nuTaHusa. OHKM NepepatoT UHGoOpPMaLUiO
TOMbKO MPU AOCTATOYHOM MPUBANKEHUUN K CHU-
TbiBaTeN0. B npuHumMne, n3BecTHoO o6opynoBa-
HWe, obecrneynBatoLlee CHUTbIBaHNE METOK Ha
paccTosiHusx go 20 meTpoB, 4To obecneynBa-
€TCs ONTUMasbHbIM PAcnoONOXEeHUEM aHTEHH,
MX YyBCTBUTENIbHOCTbIO, MOLLIHOCTbI CYMUTHI-
BaTens. Ho, 6e3ycnoBHO, JaHHOE pacCTosHWe
COKpaLlaeTcs Npy¥ BO3HUKHOBEHUM MNOMEX UK
NOBOPOTE @HTEHH.

Y710 KacaeTca aKcnsyaTaumu, NacCcuMBHbIE
METKU WUCMONb3YylTCA B CUMCTEMAX KOHTPONA
[0CTyna, NNacTMKOBbLIX KapTax nokynartenen, B
6MBIMOTEKAX — MAPKMPOBKA KHUI, Ha CKnagax
— MapKMpOoBKa MPOAYKLIMK U SHEEK, KOHTPOIb 3a
NpaBWIbHOCTLIO PACMOOXKEHNS ToBapa B TPeby-
eMbIX 4erKax, AN MapKMPOBKMN JOKYMEHTOB B
[enonpon3BoACTBE U NPW MOCTPOEHUU apXMBOB.

Y710 KacaeTcsa NpUMeEHEHUS aKTUBHbIX RFID-
TEXHONOMMM ¢ ncnonb3oBaHnem TexHonornin WiFi,
ZigBee, TO UX NPpUMEHEHNE U3BECTHO B CaMbIX
pa3Hoo6pa3HbIx chepax YenoBeYeCKoM aesTesb-
HOCTW. OHM OY€EHb LWMPOKO PacnpoCTpaHeHbI 3a
py6eXKoMm, Hanpumep:

— B 60/bHMLAX — 415 OTCNEXMBaHWUS Ha-
XOXAEHMS MeAULIMHCKOro o6opyaoBaHus, nep-
CoHana, obecrneyeHne Bbl30Ba nepcoHana K
60/IbHOMY;

— B KPYMHbIX TOPrOBbIX CETAX — /15 aHanu3a
noBefeHUs NoKynatenen (nepemellexHue, nytu
cnefoBaHuWs) U ONTUMU3ALUKU pa3MeLLEHNUS To-
BapoB.

[pyrue cuctemMbl Ha aKTUBHbIX METKax Uc-
NoNb3YTCS ANS CNEXEHMSA 3a NEepPeEMELLEHNEM
TpaHcnopTa Ha CKlagax, NapKoBKaX, KaK 3aKpbl-
TbIX, TaK W OTKPbITbIX; B OPUCHbIX 3aaHKaX — ANs
OTCNEXMBaHWUS NepeMeLleHns 060pyaoBaHNS,

KOHTPO/S 3a HaxoXKAeHWeM nepcoHana B pa-
604MX 30HaxX.

BecnpoBofHble aKTUBHbIE METKMU UCMOMb3Y-
I0TCS TaKXKe Npu cOope JaHHbIX B arpecCUBHbIX
cpefax/npu BbICOKUX TeMnepaTypax (Hanpumep:
KOHTPO/b BIAYXXHOCTH, laBNeHNs, TemnepaTypbl B
3aKpbITOM METaNIMYECKOM KOHTEWHEpE).

[anbHocTb cunTbiBaHMsa Takux RFID-cuctem
MOXET gocturatb Ao 150 m.

OcTtaHoBMMCS nNoapo6Hee Ha NPUMEHEHUHU
RFID-TexHONormMm ang cMcTem y4eta nepcoHana.

3a nocnegHue rofbl CUCTEMbI KOHTPONSA U
ynpaBneHus goctynom (CKY/l) Ha 6a3e TexHOs0-
rMu pagmModacToTHon naeHtudumkaumm (RFID) no-
JTYSMIIU LUMPOKOE pacrnpocTpaHeHue, MOCKONbKY
npv MMHMManbHbIX 3aTpaTax NO3BOAOT MPaKTH-
YeCKM MOTHOCTbIO aBTOMATU3MPOBATb KOHTPOb
[0CTyna COTPYAHWKOB Ha TEPPUTOPUIO NPeanpu-
AaTus. Mimetowmecs CUCTEMbI, UCMONb3YOLINE B
KayecTBe MAEHTUDUKATOPOB GECKOHTAKTHbIE
RFID-KapTbl, 4aCcTo peLlatoT 3aja4ym Mo KOHTPOSO
paboyero BpeMeHU COTPYAHUKOB, OAHAKO QYHK-
LLMOHabHble BO3MOXHOCTM 60/1bLUMHCTBA yCTa-
HOBJIEHHbIX CUCTEM He YAOBIETBOPSIOT 3anpocam
COBPEMEHHOr0 MeHemKMeHTa. CyllecTByoune
CUCTEMbI KOHTPOAS OCTYNa pelatoT 3ajady yyeTta
paboyero BpeMeHw NnLlb KOCBEHHbIM 06pa3omMm,
a pelwleHre 3aa4yn HeNocpeaCcTBEHHO MOHUTO-
pVHra nepemeLleH1s nepcoHana fgenaet 1 BOBCe
TPYAHO peann3yeMow, Tak Kak KOHTPO/b OCYLLEeCT-
BNIIETCSH, KaK NPaBu0, Ha O4HOM UM HECKONbKKX
TOYKax KoHTpons. Micnonb3yemoe o6opynoBaHue
He MO3BONAET OCYLLECTBAATb MAEHTUMKALMIO C
pacctosHus 6onee 10 cm. [MocTpoeHne dyHKLMO-
HanbHbIX CUCTEM Ha 6a3e TaKoro 060py0BaHUA
BO3MOXHO, HO MX KOHPUrypaLms 6yaeT BecbMa
rpoMO3aKoN, a BHeapeHne ManoaddeKTUBHO,
TaK KaK BBMAY HU3KOW [aNbHOCTU CHUTbIBAHUSA
4acTb CBOEro pabo4yero BpemeHv nepcoHan 6yaet
TpaTWUTb Ha B3aMMOAENCTBMUE C CUCTEMOMN.

BHEeLUHWE CHCTEMEI

Puc. 1. Cxema B3aumopaeiCcTBUSA CUCTEMbI

PelweHune 3agaym KoHTpons pabo4yero Bpe-
MEHM U MOHWTOPUHIa NepemMeLLeHns nepcoHana
3aKYaeTcs B MCNOb30BaHUM COBPEMEHHbIX
CcUCTEM MAEHTUdMKALIMKU, MO3BOMSAOLLMX OCYLLECT-
BNSTb pacno3HaBaHWe 0GbEKTOB HA PACCTOSHUM
no 100 meTpoB m 6e3 yyacTus yenoseka. Uc-
nosib30BaHWe TaKoro 060pyaoBaHUs NO3BOSISET
KOHTPO/IMPOBATb HaXOXAeHWe COTPYAHUKOB B
pas3MYyHbIX MOMELLEHUSX NN B Pa3/IUYHbIX NOSA-
pasgeneHnsx KomnaHuu, npyu 3ToM cuctemMa He
notpebyeTt AONONHUTENbHbIX AENCTBUI CO CTOPO-
Hbl COTPYAHMKOB. MaeHTudHnKaTopbl MOTyT GbITb
BbIMOSIHEHbI B BUAE NMPOCTbIX 6enaxen, bpacne-
TOB WK GPENOKOB.

MNepexoas K peanusoBaHHoM B B OAO
«HWA3IM» cnucteme pagmMoy4acToTHOM MAEHTUDU-
KalMK nepcoHasna, OCHOBAHHOM Ha TEXHOMOMMK
ZigBee/WiFi, MOXHO CKa3arTb, YTO 3TO HE COBCEM
RFID-MeTKH, T. K. RFID-MEeTKM — 3TO «LIMPOKO-
BellaTeNbHble» YCTPONCTBA, UMEIOLLME raBHOWM
Lenblo Bblaadyy MHPoOpMaLmm o CBOEM HOMepe
CcyYuTbIBaTEN!O.

TexHonorusa ZigBee/WiFi — aTto cKopee He
METKM, a «yMHOe» 060pyl0BaHMe, MOCTPOEHHOE
Ha MWKPOKOHTpONEepax/MMKponpoLeccopax,
KOTOpOE MOXET He TO/bKO nepefaBaTb CBOW
MOEHTUPUKALMOHHBIN HOMEP U COXPaHEHHYo
B MeTKe MHdOPMaLMIO, HO U AenaTb HEeKylo 00-
pa6OTKY laHHbIX U MPUHUMATb pelleHne, Koraa v
KOMY nepeaaBaTh JaHHble, @ TaKKe MOXET camo
WX MpUHMMaTb M 06pabaTbiBaTh.

MMeHHO Takas cuctema u peanusoBaHa Ha
cTpouTenbHon niowaaxke PoctoBckon ASC v Bbl-
NoJSIHAET GYHKLIMM KOHTPOJIS paboyero BpeMeHu
M MOHUTOPMHIa NepeMelLeHns nepcoHana.

Cuctema yyeta nepcoHana peannM3oBaHa Ha
4acTu TEPPUTOPUM CTPOUTENbHOW MIOWaAKM BHE
3alMLeHHOro nepumeTtpa. Tepputopums naoag-
KW pa3pgeneHa Ha 7 30H, Ha KOTopbIx paboTatoT
9 noapsAaHbIX opraHusauui. Konuyectso oT-
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dOPYM

CNeXnBaeMoro nepcoHana onpeaeneHo B 1400
YyennioBeK. 30Hbl MOHUTOPMHIA MOryT GbiTb KaK
OTKPbITbIMU, TaK U HAXOAUTLCS B NMOMELLEHUSIX.
Cxema B3anMoAeNCTBUSA CUCTEMbl OCHOBaHa Ha
TexHonoruax ZigBee n WiFi (puc. 1).

OCHOBY c1CTEMbI COCTaBNSAOT ABa BUAA AaT-
YMKOB: MOGW/bHbIE U CTaLMOHAPHbIE.

Mo6unbHblE AaTYMKKN — 3TO aKTUBHbIe RFID-
METKM C HE3aBUCUMbIM UCTOYHUKOM NiUTaHus. Mo-
6GUNbHbIE AATYMKM KPENATCS Ha 3aLUMTHBIX KacKax
paboTHMKOB opraHn3aumin. CTaLunoHapHble aaT-
YMKM — Ha crneLmalbHbIX MayTax, ycTaHOBIEHHbIX
BHYTPW 30H MOHUTOPUHra. MOGUbHbIE AaTYNKM
nocbiNaT UMMYNbCbl C 3a4aHHOW NEePUOANYHO-
CTblO, @ CTaLlMOHaPHbIE MPUHUMALOT UX U NepeatoT
ns 06paboTKM Ha cepBepa 06bEKTOB. lNpoLecc
nepeaayn UMnynbca OCHOBaH Ha 6eCnpoBOAHON
TexHonoruu — ZigBee. MNepegady nHdopmarimm ot
cepBepoB 0GBLEKTOB Ha LIEHTPasbHbIA CeEpBEp
obecneunBaet TpaHcnopTHasa ceTb Wi-Fi.

OcTtaHoBMMCcS 6onee Noapo6HO Ha AeTanbHON
peanusaumnmn cUCTeEMbl Ha O6bEKTE.

OCHOBHbIMU 3IEMEHTAMM CUCTEMbI ABAKIOTCS:

e MOGMW/IbHAsA MeTKa

e CTaLMOHapHbIA MOayb

e cepBep cbopa AaHHbIX 06bEKTA

e LIeHTpasbHbI cepBep c6opa M 06paboTKH
[@aHHbIX.

Mo6unbHasg MeETKa — 3TO paguonepeaatollee
YCTPOMCTBO C MUKPOKOHTPO/IEPOM U 3/IEMEHTOM
NUTaHKs, OCHOBaHHOE Ha MPOTOKOJE Npuema M
nepeaayv aaHHbix ZigBee. [laTynK-MeTKa pa3me-
LL|aeTCs Ha KOHTPONMPYEMOM 0ObEKTE, B IAHHOM
c/ly4yae yCTaHOBJIEHA Ha CTPOMUTENbHYIO KacKy
COTPYAHMKA KOHTPOMPYEMOW opraHu3aumu. KoH-
CTPYKTUMBHO OHa BbIMO/IHEHA B KOPMYCE C/IOXHOM
$OopMbI U3 y1aponpoYyHOro nosiMkapboHarta (puc.
2). B aTOM e Kopnyce HaxoauTCs U UCTOYHUK
nuTaHus. B 6a30BoM KOMMAEKTaLMKU UCTOYHUK
NMUTaHUS BbIMOJIHEH Ha CMeLnanbHOM nnarte u
COLEPKUT 2 NUTUEBDIX 3NEMEHTA.

CraunoHapHbIn Moay/lb — PaguonpUuemMHoe
W paguonepeaatollee yCTpOMCTBO C MUKPOKOH-
TPOANepoM 1 610KOM NUTAHMUS.
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Puc. 2. KpenneHue MoGUAbLHOW METKU HA KacKe

O6opyaoBaHue GyHKLUMOHaNbHO ob6ecneyun-
BaeT:

® KOHTPOJSib paboTOCNOCOOHOCTHN AATYMKOB;

e onpeieNieHne COCTOSHUA 3NEMEHTA (MK
CETW) MUTAHMUS U AMArHOCTUKY COGCTBEHHOM an-
naparypsl;

e dopMUpoBaHMe 1 Nnepeaadvy MHGopmaLm-
OHHbIX COOBLLEHWUI;

e [IBYXCTOPOHHIOK CBSA3b MEXAY METKOWN u
6a30BOWN CTAHLMEN.

CepBep cb6opa faHHbIx 06beKTa. Komnneke
cbopa JaHHbIX yCTaHaBAMBAETCA Ha KaxAom
06beKTe MOHUTOPUHIa U NpeacTaBaseT coboun
aBTOHOMHbIN dparmeHT ceTn ZigBee co cneuu-
anbHbIM NporpaMmHbiM obecrneveHnem. Cepsep
c6opa AaHHbIX o6ecnevymBaeT 06MeH AaHHbIMU
c ceTblo ZigBee o6beKTa Yepes ycTaHOB/IEHHbIE
LW03bI, @ TaKKe 06MEH JaHHbIMU C LieHTpanb-
HbIM cepBepom Yepes 6ecnpoBogHoe Wi-Fi co-
eMHeHWe U1 NpoBoaHoe coeanHerue Ethernet.

LleHTpanbHbin cepBep cbopa n 06paboT-
KW [aHHbIX YCTaHaBAMBAETCS B LIEHTPaNbHOM
CermeHTe cetn u obecrneynBaeT c60p U 06MeH
[aHHbIMKU MeXay cepBepamMu 06bEKTOB, GOpMU-
poBaHWe OTYETOB U OGMEH [JaHHbIMU C BHELLIHM-
Mu cucteMamu. Komnnektauus LleHTpanbHoro
cepBepa cbopa 1 06paboTKM AaHHbIX 06bEKTA
npeactaBfieHa Ha puc.6.
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Ecnu nepeiTy K peanusavunm NporpaMmmMmHoro
obecneyeHns cepsepHoOro 060pya0BaHUs, MOXKHO
YBWAETb, KAk oTo6pakaeTcs Ha IKpaHe MoOHUTOpa
peasnbHas KapTuHa MPUCYTCTBUS NepcoHana Ha
06bekTe (puc. 3).

TakKe cuctemMa No3BONSET BblAaBaTb OTHETHI
B pa3pese opraHu3aLunmn n caMmoro paboTHUKa ¢
YKa3aHWEeM €ro JIMYHbIX JaHHbIX (bamunus, ums,
O0TYECTBO), AO/IKHOCTH, MPUBA3KMU K NOAPAAHOM
opraHvM3auuu U BpeMeHU HaxoxaeHUs Ha 06b-
eKrTe.

Cucrtema B peanbHOM BPEMEHW NMO3BONSAET
nony4yatb:

e MHbOPMaLMIO O YUCIIEHHOCTH NepcoHana
Ha o6beKTax;

e CIMUCOK COTPYAHMKOB, KOTOPbIE HAaXoAATCH
Ha Bbl6paHHOM 06bEKTE;

e OTYETbl 0 GAKTUYECKOM BPEMEHM PaboThI
Ha 06bEeKTE KaXKAoro COTpyaAHMKa.

TexHMYecKne BO3MOXKHOCTU CUCTEMBI:

e MHPOpMaLMS B peasbHOM BPEMEHM MOCTY-
naeT 1 HaKanInBaeTCs Ha LieHTpaabHOM CepBepe,
pacnonoxeHHom B cetu HUAQJIT;

e [0CTyNn nonb3oBaTtenen K uHdopmaumm
BO3MOXEH C 1I060ro KoMMnboTepa, NOAKIIOYEH-
HOro K MIHTepHeT;

e KarKablii Nofb3oBaTenb UMEET MHANBUAY-
anbHbIN NOTUH U Napob;

e KOJIMYECTBO MONb30BATENEN HE OrpaHu-
YeHO.

JononHuTenbHble BO3MOXHOCTU CUCTEMbI —
3TO UCMNOJIb30BAHWNE AATYUKOB KOHTPOSA ABUKE-
HKS B KacKax. [lpuMeHeHne gaHHOro GyHKLMOHa-
Na no3BongeT onpeaenntb GakTmyeckoe Bpems
paboTbl COTPYAHUKA B TeHeHUe paboyein CMeHbI.

IdDDEKT OT NPUMEHEHUS CUCTEMbI:

e MaKcMMallbHbI KOHTPOJb 33 NPOLLECCOM
opraHv3auuu paboTt Ha 06bEKTE;

e MOBbILIEHWE TPYAOBOW AUCLMMINHDI;

e MPO3pavyHOCTb B3aMMOOTHOLLIEHUI 3a-
Ka3yuKa C reHnoapsaayMKoOM, COKpalleHne He-
3bdEKTUBHBIX 3aTpaT.
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Puc. 3. Mpumep otoGpaxkeHna pasmMelleHUs NnepcoHana Ha 06beKTe
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HEKOMMEPYECKOE MAPTHEPCTBO NON-PROFIT PARTNERSHIP
«HUMKErOPOACKWI OENOBOW LIEHTP «NIZHNIY NOVGOROD NUCLEAR
ATOMHOIO MALLUHOCTPOEHUSA» ENGINEERING BUSINESS CENTER»
(HM «HAL, ATOMMALL») (NP «<NBC ATOMMASH>»)
Russia, 603006, Nizhny Novgorod, Svobody Sq., 3

Tel./fax: +7 (831) 412 99 88
npatommash@mail.ru, www.npatommash.ru

603006, Poccus, r. HxHuit HoBropoa, nn. Ceo6oawl, 4. 3
Ten./dakc: +7 (831) 412 99 88
npatommash@mail.ru, www.npatommash.ru

NP «<NBC Atommash» — a public nonprofit organization created to support

HN «<HAL Atommaw» — o6LecTBEHHAaA HEKOMMep4YecKas opraHusauus, A N )
the enterprises of nuclear power engineering.

co3flaHHan ANs NOAAEPKKU NPEANPUATUIA aTOMHOro 3HEpPreTMYecKoro mMallu-

HOCTPOEHHUS.

The members of the NP «<NBC Atommash» — Russian and foreign enterprises
YneHbl HM «HAL, AToMmalL» — POCCHICKIME U 3apyGeHbIE NPeAnpPUSTUS U OpraHu- and organizations, manufacturers and suppliers of products and services for the

3aLum, NPOU3BOANTENN U NOCTABLMKN NPOAYKLIMM U YCAYr Ansi POCCUIICKOro aTOMHOrO Russian nuclear project.

npoekKTa.

Main activities:

OCHOBHbI€ HanpaBJ/IeHUSA AeATEe/IbHOCTH: e Promotion of its members’ products on Russian and foreign markets of products
e [IpoaBuKeHWe NPOAYKLIMM CBOUX YNEHOB Ha POCCUMCKMUE U 3apyBeEKHbIE PbIHKK and services for nuclear power plants;

npoayKuun 1 yenyr anst ASC; o International cooperation with Czech Republic, China, South Korea, Italy, Spain,
e YyacTve B MexyHapoaHoW Koonepauuu, B T.4. Hexus, Kutan, lOxHasa Kopes, Germany, France, Vietnam, Belarus and other countries;

Wranus, Ucnanus, fepmanusi, PpaHLms, BbeTHa"’[v Benopyccus V) RIS gkl e Organization of conferences, presentations, exhibitions, fairs in Russia and
e OpraHusauus 1 nposeseHue KOHq’eDeH"L””'"p_e%HTa”””' BB, G TR abroad, including the unique projects: International Scientific & industrial Forum

& Poccun Mu?’a PYGEIOM, B T.4. YHUKANbHbIE MPOEKTbI: MeayHapoAHbIA HayrlHo-npo- «Nuclear Machine-building Fair», International Research and Practice Forum «Smart

MbILUNEHHbIN HOPYM «SIpMapKa aTOMHOT0 MaLLMHOCTPOEHUS», MeXayHapOAHbIiA Hay4HO- Engineering Design. Complex Product Life Cycle Managements;

MISEITT 1318 I el SN O 1 106t Ol e Y PRI 2 MBI e e Advertising and publishing activities, including publishing of the «Nuclear

LIMKIIOM CITIOXKHBbIX MHXKEHEPHbIX 0GBEKTOBY; Project» journal

» B

e PeknamHo-u3gatenbcKkas AesTeNbHOCTb, B T.4. XXYPHaNn «ATOMHbIA NMPOEKT»; o T . . L - i X
o OpraHM3aLysi M MPOBENEHHE TEXHUIECKUX COBELLAHMI C Y4aCTUEM BEYUIMX e Organization of technical meetings with the participation of nuclear industry

CELMan1CTOB aTOMHON OTPACIM MO BOMPOCAM NPUMEHEHWSI MPOAYKLAW NPEANPH- leading specialists in order to discuss the application of members’ products in the
ATUI-M3TOTOBUTENEN B NpoeKTax ASC No POCCHIACKOMY AN3aitHY; projects using the Russian NPP design;

o BbiNOJHEHHUE CrieLuanbHbIX POEKTOB Ha OCHOBE 4OrOBOPOB C 3aKa3uuKamu, e Performing special projects on the basis of contracts with customers, including
B T.4. Ha ocHoBe forosopa ¢ OAO «HUA3M» — NPOEKT Mo NOArOTOBKE W 06pabOoTKE MH- (through a contract with JSC «NIAEP») — a project for the preparation and processing
dopmaLmMmn 0 NPOAYKLMK 3apyGEXKHbIX NPOM3BOAUTENEN ANS BKIOYEHUS ee B «EANHbBIN of information about the products of foreign manufacturers for including it into the
HOMEHKNaTypHbIV OTpacneBoi Katanor o6opyaosaHuns ans A3C». «Unified industry nomenclature catalogue of equipment for nuclear power plants».
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MPAKTUKA

ANropuT™M onpeaeneHns Kadyectsa cTanum B pe3epByapax,
0TpaboTaBLUMX HOPMATUBHbI CPOK, C MPUMEHEHUEM
COBPEMEHHOro AMarHoCTM4ecKoro o60pyoBaHUs

A.A. NAMWKH, A.U. KOJIECOB,
B.M. WW/IUH, U.A. AMBAEB

B HacTosiLlee BpeMs pe3epByapHbIi NapkK
ANA XpaHeHUs HePpTenpoayKTOB, oTpaGoTas-
LWMX HOPMaTUBHbDIN pecypc, HAXO4UTCA B CTa-
AU GU3NYECKOro U3Hoca, YTo 0GYCNI0BIEHO
cTapeHueM UCNoJib3yeMbiX ANA XpaHeHUs
HedTH U HePpTENPOAYKTOB pe3epByapos. Mo-
3ToMy BbifiBieHHe ¢daKTU4YecKoro pesepBa
pPa6oToCcCnoCOGHOCTU TAKUX KOHCTPYKLIUI NpU
oGecrnevyeHUn Ux panbHenwen GezonacHomn
3KcnyaTauuu ABASIETCA aKTya/lbHOW 3aja-
Yyei. OCHOBHbIM pelleHUueM noctaB/ieHHON
3ajauM ABNAETCH peryisipHoe npoBeAeHue
YacTUYHOW WU KOMMJIEKCHOW AUArHOCTUKU
KBanuduuMpoBaHHbIMMK crieyuanucTaMmmu ¢
NpPUMeHeHUeM COBPEMEHHbIX METOAOB KOH-
Tpons, cCBoeBpeMeHHOoe BbINoJIHEHUE PEMOHT-
HO-BOCCTaHOBMUTEJIbHbIX PaGoT U coblofaeHne
pernameHTa o6CcnyXUBaHUA pe3epByapoB.
Bce 3atu atanbl HanpaBieHbl HA CHUXKEeHUe
pUCKa aBapUINHOCTU 3KCIJlyaTUpyeMbIX pe-
3epByapHbIX KOHCTPYKL WM.

K Havany 1995 r. cneuynanuctamu LHU-
MMNCK 3aKoH4YeHO uccliefoBaHWe OTKa30B U
aBapuil CTanbHbIX pe3epByapoB No MaTepuanam
OTeYeCTBEHHbIX U 3apybeXHbIX NyoanKaumm u
apXMBHbIM AaHHbIM MHCTUTYTa [1]. MpoBeeHHbIM
aHaNINM30M OXBavyeHO 65 noKanbHbIX U 0OLWKX
paspylleHni, cnyunBluMxcsa 3a nocnegHue 60
NeT ¢ cocyfamu BMecTuMocTbio 500m® n 6Gonee
no TaKMM Hanbonee pacnpocTpaHeHHbIM TUNAM
COOPYXXEHWI, KaK pe3epByapbl A5 HeDTU U He-
GTEeNnpoayKToB, ra3ronbaepbl, U30TEPMUYECKNE
pe3epByapsbl, pe3epByapbl 419 XONOLHOM U ro-
psivert Boabl. TakXKe uccnefoBaHbl NMPUYUHBL U
XapaKTep pa3pylueHus pe3epByapos. [1pu aTom
BbISIB/IEHO, YTO aBapuu NPOUCXOAMNK Npexae
BCEro U3-3a Xpynkoro paspyleHus (41 cnyvyaun;
63,1% aBapuil), a TaKKe B3PbIBOB M MOXKapoB
(8 cnyyaeB; 12,3% aBapui). Xpynkoe paspylie-
HUE MHULMUPOBANOCh AedEKTaMM KOHCTPYKL MM
(9 cnyyvaeB; 22%), HU3KMM Ka4yeCcTBOM MaTepu-
anoB (13 cny4yaes; 31,7%), MECTHOM NOTEPEN
YCTOMYMBOCTU C Pa3BUTUEM NNACTUHECKKX [e-
dopmauum (3 cnyyas; 7,3%) u fedbeKkTamu cBapKu
(16 cnyyaeB; 39%).

Taknm o6pasom, B 60/bLUMHCTBE Clly4aeB
aBapuu NPOUCXOAWIN U3-3a HECOOTBETCTBMUS
KayecTBa UCMoNb3YeMOro B pe3epByapHbIX KOH-
CTPYKUMSX MeTanna TpeboBaHnAM aKCnayaTaLuu,
13-3a JedEeKTOB CBaPHbIX LWBOB, AOMNYLLIEHHbIX B
npouecce U3roToBNEHUS KOHCTPYKLIMM, a TaK-
e NOBPEXAEHWUW, NOABMUBLUMXCS B npouecce
nx paboTbl.

B cywecTBytoLLen HOPMATUBHO-TEXHUYECKOM
[OKYMEHTaLMN Ha YCTPOMCTBa BEPTUKalbHbIX
UMTMHAPUYECKMX pe3epByapoB Ans HedTH U
HepTeNPOAYKTOB [2] BbIGOP MapKK cTanu ans
OCHOBHbIX 31EMEHTOB KOHCTPYKL MM NPOM3BO-
AMTCA € y4eToM TpebyeMmbix Knacca MPO4YHOCTM No
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rapaHTMpOBaHHOMY MUHUManbHOMY Npeaeny Te-
Ky4YeCTu, yaapHoOM BA3KOCTU U TONLWMHbBI UCMONb-
3yemMoro npokata. [pu 3ToM BennynHa yaapHom
BASKOCTM CTaNu AOMKHa 6bITb He HMKe 30 K/
cM2. B aToM cnyyae cnefyet OTMETUTb, YTO AaH-
Hble TPe60BaHUS pernameHTUPYIOT NPUMEHEHNE
CTanu Ans U3roToB/EHNS HOBbIX PE3EPBYapoB.
Mexay Tem, B CyLLeCTByOLWEN HOPMATUBHOWM
nuTepaType Nno AMarHoCTUKe pe3epByapHbIX
KOHCTPYKLMI, B TOM YUCNIE IKCMIyaTUPyeEMbIX
CBEpX HOPMaTMBHOIO CPOKa, He OroBOPEHbI
MWHUMaNbHO AOMNYCTUMbIE XapPaKTEPUCTUKM
MCcnonb3yeMoro matepvana B gnana3oHe 3a-
[aHHbIX YCIOBMI 3KCMyaTaLmm (BUA XpaHUMOro
npoayKTa, TeMnepaTypa OKpy}Katlollen cpefbl,
Hannyve TenI0M30MALUOHHOIO CNOSA U T. A.), XOTH
B 60/IbLUMHCTBE Clly4aeB OHU He YA0BNETBOPSIOT
Tpe6oBaHUSAM COBPEMEHHbIX HOPM AN BHOBb
NPOEKTUPYEMbIX KOHCTPYKLIMHI.

B nencTtByoWMX HOPMATUBHbIX JOKYMEHTaX,
onpeaensiowmx npaBmna TEXHUYECKOro AuarHo-
CTMPOBAHW$, PEMOHTa U PEKOHCTPYKLMK pe3epBy-
apoB [3], Npy AMarHocTuKe JONyCKaeTcs npume-
HeHWe pa3HblX METOA0B, B TOM YUC/IE OPUEHTHUPO-
BaHHbIX Ha: oNpeaeneHne MexaHM4ecKnx CBOMCTB
MeTasnna v CBapHbIX COeMHEHMI pe3epByapa Ha
BblPE€3aHHbIX U3 KOHCTPYKLMK NPobax, OLEHKY
CKJIOHHOCTU MeTanna v CBapHbIX COEAMHEHUN K
XPYNKUM paspylleHnsam, OLLeHKY CBOMCTB CTanu
M coeauHeHMn Ha 6a3e meTannorpaduyecKmnx
nccnefoBaHM MUKPONpo6, B3ATbIX M3 KOH-
CTPYKTUBHbIX 3N1E€MEHTOB pe3epByapa. [pu aTom
NnopsaoK Bblpe3Kn 06pa3LoB A1 NpoBeAeH s
OTAENbHbIX UCCNeLOBaHWUI PpEKOMEHYeTCs Npu-
MEHSTb B COOTBETCTBUM C TpeboBaHUaMHM M. 2.6
[2], KoTOpbIM pernameHTUpyeTca 0Top 06pa3LoB
M3 NapTUK IMCTOBOIO NpoKaTa, NpejHa3HayeH-
HOrO Ansl CTPOUTENbCTBA HOBbIX Pe3epByapoB.
Takum 06pas3om, B HacTosILLEE BPEMS, HECMOTPS
Ha HOPMaTUBHO 3aKpen/ieHHble TPe6oBaHMs No
OLleHKe KayecTBa CTanu B pe3epByapHbIX KOH-
CTPYKLMSAX, OTCYTCTBYET NPAKTUHECKUIA anroputm
NpoBeLeHUs KOMMIEKCa ANarHoCTMHeCKmx pabor,
NO3BONSIOWNA OOGBEKTUBHO OLLEHUTb PU3UKO-
MeXaHU4YeCKMe CBOMCTBA KOHCTPYKLIMOHHbIX Ma-
TEPMANoB C y4ETOM HaKOMMEHHbIX MOBPEXAEHUN
W CTPYKTYPHOM HEOAHOPOAHOCTH.

Hwke npuBeaeH pa3paboTaHHbIM cneunanu-
ctamu HHIACY anroput™ OoLEHKM KayecTBa cTa-
NN pe3epByapoB, HAXOASALWMXCA B IKCMyaTaLum
CBepx HOPMATUBHOIO CPOKa, OCHOBAHHbIM Ha
onpefeneHnun y4acTKoB ¢ Hanbonbllen CTPyK-
TYPHOW HEOAHOPOAHOCTbIO, A4S 0T6opa 06pas-
OB 1 Npo6 C uenbio onpeeneHus Hanbonee
HU3KUX QU3UKO-MEXaHUYECKMX XapaKTEPUCTUK U
XMMMYECKOro coctaBa meTanna. Anroputm anpo-
61poBaH Ha KienaHom pe3epByape 06bLEMOM
5000 M3, meTann KoToporo UMeeT CTPYKTYPHYIO
HEOHOPOAHOCTb, UCXOAS U3 CyLLEeCTBYIOLWEN B
TOT NEPUO/ TEXHONOTMU BbINNABKM U NPOKATKMU.
PesepByap mnarotosneH B 1895 r. n BXoauT B
coCTaB pe3epByapHOro napka B n. JiunHa Ha-
BaLLMHCKOro panoHa Hueropoackom o6nacTu.

OaHOM M3 0COBEHHOCTEN MPUMEHEHUSA
cTanen KoHua 19-ro BeKa ABNSeTCs UCNOMb-
30BaHuWe B 6OJIbLIMHCTBE Cly4aeB B Ka4ecTBe
KOHCTPYKLMOHHOIO MaTepuana CBapo4yHoro (Ko-
BaHOr0) }enesa, noay4aemoro nepepaboTKkon
yyryHa-cbipua nyaMHroebiM crnoco6om. Mpu
3TOM MpOLLECC NYATMHIOBaHMUA NO3BONSA Bbl-
WUraTb yrnepoa U3 pacniaBfleHHOro YyyryHa v
B TeyeHne 1,5-2 4 npu HenpepbIBHOM nepeme-
LUMBAHMM NNABKKU NonyyYaTb KPULbl CBAPOYHOIO
enesa B Buae rybyaTov macchl MeTanna, npo-
NUTaHHOW WNakaMu. TakoM UCXOHbIM MaTepuan
Tpe6oBan fanbHenwen NPOKOBKW NapoBbIMU
MOJ0Tamu (3TO MO3BOJIANO0 yAanaTh WAaKoBble
BKJIIOYEHUS) U MPOKATKKU MEXKAY BanKamu.
Mcxoaa M3 TaKoW TeXHONOMMKU U3roTOBJIEHUS
MeTanna, ero CTpykTypa He MOXET cYMUTaThCA
[10CTaTO4HO OJHOPOAHOW M HE COOTBETCTBYET
Tpe6oBaHUSAM COBPEMEHHbIX HOPM K KOHCTPYK-
LLMOHHBIM MaTepuanam a5 0co60 onacHbIX Npo-
W3BO/JCTBEHHbIX OGBEKTOB, K KOTOPbIM TaKXe
crnefyeT OTHeCTU U pe3epByapbl 4ns HedTU 1
HedTenpoayKToB.

OCHOBHOWM NPUYMHON NPOBEAEHUA AUarHO-
CTUKM pe3epByapa siBUIacb HEOBGXOAMMOCTb
OLIEHKM TEXHUYECKOro COCTOSHUSA pe3epByapa
C Uenbio BBEEHUS €ro B 3KCnayaTaluto no-
cle NPOAOMIKUTENbHOIO OCTaHOBA, a TaKXKe
4ns onpeaeneHns Buaa U ycrnoBu XpaHeHUs
HedTenpoayKToB. [AnarHoctmyeckme paboTbl
BK/tOYanM B cebs OLLEHKY reoMeTpuu pesep-
Byapa, ero nono)eHwe B NpocTpaHcTBe (0T-
K/IOHEHWE 06pa3yoLLMX CTEHKN OT BEPTUKANHN),
TEXHWUYECKOro COCTOSHUS 3aKIeNoK U maTepuana
BOKPYT HUX Ha NpeaMeT 06pa30BaHuUs TPELLUH,
TONMHOMETPUIO CTEHKKU MO NOSICaM C LieNbiO
BbISIBJIEHWS KOPPO3MOHHOIO M3HOCa, Uccneno-
BaHWe Ka4yecTBa KOHCTPYKLMOHHbIX MaTepuanos,
a TaKXKe BbINO/THEHME MPOBEPOYHbIX PACHETOB.
MprHMMasa BO BHUMaHWe roj NOCTPOMKKU ava-
rHOCTMPYEMOrO pe3epByapa U TEXHONIOMUI0 U3-
rOTOB/IEHUS €r0 KOHCTPYKLMOHHbIX MaTepu1asnos,
0co60€e MecTo NMpu NpoBeaeHUN paboT 6bino
0TBEAEHO BCECTOPOHHEN OLEHKe KayecTBa 1C-
nonb3yemon ctanu. MNpu 3ToM MCNONb30BaHbI
KaK NpubopHbIe, TaK 1 TabopaTopHble cpeacTBa
IMarHoCTUKK 1 aHanmnsa. PaboTbl No uccneno-
BaHMWIO Ka4yecTBa Matepuasna BbINOSHEHbI B He-
CKOJ/IbKO 3TanoB:

1. BbIIBIEHUE Y4aCTKOB CTPYKTYPHOW HEOA-
HOPO/JIHOCTK MEeTasNa NosicoB CTEHKU METOAOM
0OCTATOYHOW MarHWTHOM NMaMsaATW MeTanna Kak
3KCMNpPeCcc-MeToa0M;

2. NpOBEAEHME Ha BbIABNEHHbIX y4acTKax
CTPYKTYPHOM HEOAHOPOAHOCTH Y/IbTPa3BYKOBOM
TONWMHOMETPUM METOAOM HEMPEPLIBHOIO CKa-
HUMPOBaHMWS B aBTOMATUYECKOM pexnme paboThbl
npuoéopa;

3. meTannorpaduyecKkne nccnegoBaHms 06-
pasLoB cTanu;

4. nabopaTopHble UccnefoBaHUs XMMUYECKO-
ro coctaBa 06pasL,0B CTau Ha BbISIBJIEHHbIX NO
CTPYKTYPHOW HEOAHOPOAHOCTM yHaCTKaX CTEHKMH;




Puc. 1. Y4acTKM CKaHUPOBaHUSA NOBEPXHOCTU MeTa.

5. 1a6opaTopHbIe UCTbITAHWS 06Pa3LI0B CTa-
U C LieNbIlo onpeaeneHns GakTMYecKux GrUanKo-
MeXaHUYECKMUX XapaKTepPUCTUK.

JKcnpecc-KOHTPONb KayecTBa MeTanna
NMOSAICHBIX JINCTOB METOJOM OCTaTOYHOM
MarHMTHOM NamMATH

C uenbio onpegeneHna Hanbonee HeOLHO-
POAHbIX MO CTPYKType MeTanna JIMCTOB CTEHKM
npoBefeHa AMarHoCTUKa OTAeNbHbIX 06evaeK
Kopryca MeTo4OoM MarHMTHOM NamaTv MeTanna
¢ npumeHeHnem npubopa NKH-1M-4. OCHOBHOM
noAxoz Mo onpefeneHuio BO3MOXKHbIX JePpeKToB
M HECM/OLWHOCTEN OCHOBAH Ha GUKCMPOBaHUK
30H KOHLEHTPaLMUM HanpsXeHMin Ha yd4acTKax
CTPYKTYPHOrO M3MeHeHns matepuana. OcHoBHas
naes 3Toro MeTofa 3aK/lyaeTcs B onpegene-
HWW UBMEHEHWS COBCTBEHHOIO MarHUTHOMO Mo
CTa/In Ha y4acTKax CTPYKTYPHbIX UBMEHEHUI OT-
HOCUTENIbHO MarHWTHOro nons 3emnu [4].

Ha Hann4yne 30H KOHUEHTPALIMI HanpsXEHUN,
a cneaoBaTenbHO, BHYTPEHHUX AePEKTOB U He-
CM/IOLWHOCTEN NOKa3bIBaIOT:

1. M13MeHeHwWe 3HaKa rpadvKa pacnpegene-
HUS HOPMaNbHOM COCTaBAAIOLLEN MArHUTHOIO
nona Hp npu nepecevyeHnmn HyNneBOW NUHUK;

2. U3BMEHEHNE UHTEHCMBHOCTU HOPMaslbHOWM
coctaBnsitowen nona Hp ( ":"“ ) BOOJIb IMHWHK
CKaHMpPOBaHUA Ha noserHééTw KOHTponmpye-
MOro o6beKTa.

Ha puc. 1 npuBegeHbl BbIGOPOYHO yHaCTKK
CKaHupoBaHua AByx o6evaek (N°N? 2 u 3) 1-ro
nosica CTEeHKM pe3epByapa TpexKaHanbHbIM dep-

nnao6eyaek N°N22u 3

pO30HA0BbLIM Npeobpa3oBaTtenem. Pacnpeaene-
HWEe U rpaAMeHT HoOpMasbHOW COCTaBASIoWEN ANs
YKa3aHHbIX y4aCTKOB CKaHMPOBaHWS NpUBEAEHbI
Ha puc. 2-5 ana 3-ro KaHana namepenui. Mo
OoCTaNlbHbIM KaHafaM KapTuHa pacnpegeneHuns
HOPMasibHOW COCTaBASAOLLIEN MAarHUTHOrO NONs
Hp siBnseTca aHanorMyHomn npeacTaBieHHbIM Ha
puc. 2-5.

AHanu3 nNpeacTaBNEHHbIX Bbile MarHUTo-
rpaMMm MoKa3biBaEeT HA/IMYME 30H KOHLIEHTpaLum
HanpsXXeHWn, CBA3aHHbIX C BEPOSATHOM CTPYK-
TYPHOM HEOAHOPOAHOCTbIO KOHCTPYKLIMOHHOIO
mMaTtepwvana npu oTCyTCTBMM Ha MOBEPXHOCTU Nn-
CTOB BHELWHMX KOHLLEHTPATOPOB M NMOBPEXAEHUN.
Take cneflyeT OTMETUTb, YTO NpeAcTaBNEHHbIE
Ha puc. 2—5 pacnpegeneHus HopmalsbHbIX CO-
CTaBASAOWMNX MarHUTHOrO Nonsi paccesaHUs He-
OAMHAKOBbI HE TOMIbKO ANS Pa3HbIX 06evaekK, HO
1 B Npeaenax ogHon. Mpu aTom Ans oTaeNbHbIX
obeyaek 1-ro nosica (o6evankm NeN2 6, 7, 8, 10,
11) HannyMe 30H KOHLIEHTPaLMM HanpPsXXeHUN B
BWAE U3MEHEHMWS 3HaKa COCTaBNSAOLLEN MarHuT-
HOrO MONS M ero rpagneHTa He ycTaHoBNEHO. ATO
MOXET rapaHTMpOBaTh 60/1e€ BbICOKOE Ka4ecTBO
KOHCTPYKLIMOHHOIO MaTepuana Ha aTuX y4acTKax
CTEHKM.

0OCO6EHHOCTU TEXHONOMMU WU3TOTOBIEHUSA
CBapO4YHOro }ene3a Nno3BoNsAT C 4OCTAaTOHHOM
CTeneHblo BEPOSTHOCTU ONpeaeUTb OCHOBHbIE
daKTopbl, onpeaensiolime HeOAHOPOAHYIO CTPYK-
Typy TaKoro MeTanna, a UMEHHO: Hallnyne BHy-
TPEHHUX HEMETaNIMYECKMX BKIIOYEHUI, Nop, a
TaKXe BO3MOXHble paccnoeHust Mmatepuana no

PRACTICE

ero TonuHe. C Lenbio onpeaeneHns BeposT-
HOrO Pacc/ioeHns MeTasnia U Halnuua BHYTPEH-
HUX HEMETaINIMYECKUX BKIIOYEHUI Ha y4acTKax
YCT@HOBJIEHHbIX 30H KOHLIEHTPALIMM HAaNPSKEeH! i
BbIMOJIHEHA YbTPA3BYKOBas TONLLMHOMETPUS.

YnbTpa3ByKoBas TONWWHOMETPUA
MEeTOAO0M HenpepbIBHOro CKAHUPOBAHUA

YnbTpa3ByKoBas TONLMHOMETPUS BbINONHE-
Ha B peXXMme aBTOMaTUYeCKOro HernpepbIBHOro
CKaHWPOBaHUS C NPUMEHEHWEM yNbTPa3BYKOBOM
na3meputenbHon yctaHoBkKn «CKAHEP». [Mpu atom
n3mMepeHue TONLWMHBI Ha y4acTKe CKaHMPOBaHUA
BbIMOMHANOCbL OJ4HOBPEMEHHO YeTblpbMs AaT-
YMKaMK aKyCTMHeCKOro 6710Kka U3MepUTeNbHOM
YCTaHOBKM, KOTOPblE KOOPAUHATHO NPUBA3aHbI
K YCTaHOBNIEHHbIM paHee 30HaM KOHLLeHTpaLui
HanpsiXXeHWn. Pe3ynbtaTtbl NPOBEAEHHON TONLK-
HOMETPUM ANs 3TUX 30H MeTanna ob6evaek NeN?
2 1 3 npuBefeHbl B BUae aedeKrorpamm Ha puc.
6, 7. Mpv 3TOM TOJILLMHOMETPUS CTEHKM 06eYalt-
Kn N2 2 BbINOSIHEHA B CpefHEN YacTu NOSICHOro
NIMCTa (CM. MarHuTorpammy Ha puc. 3), o6evanku
N2 3 — B KpalHen 4acTu MOSICHOro ncTa (CMm.
MarHuTorpammy Ha puc. 5).

AHanus pe3ynsTaToB YbTPa3BYKOBOW TOMLWM-
HOMETPUM MOKa3a, YTo MeTasl CTEHKU MMeeT
He3Ha4YUTeNbHbIV NOBEPXHOCTHBIN KOPPO3WUOH-
HbI M3HOC, He npeBblwatowmi 3,1% ot nepsBo-
HayaNbHOMW TONWMHbI (MMHMManbHasa TONWMHA
CTeHKM 1-ro nosica — 11,53 MM, NpoeKkTHaa —
11,9 mMMm). Takum 06pas3oMm, CPeHAS CKOPOCTb
KOPPO3MK 3a Nepuop IKcrlyaTaumu coctaBuna
He 6onee 0,0034 mm/roa. OgHako cnefyet oT-
METUTb, YTO B OTAENbHbIX CNy4Yasx UMenn Mecto
3HauYuTE/bHbIE OTK/IOHEHWS B TOALLMHAX CTEHKK B
npegenax AnvHbl CKAHMPYEMOM 30HbI, 4TO CBUAE-
TENIbCTBYET O BO3MOXHbIX PACC/I0EHUSAX MeTanna
Ha 3TWX y4acTKax Uan Hannynm HeMeTaNIMYECKUX
BKJIIOYEHUI (NOP, PaKoBWH). AHanu3 pesynbra-
TOB AMArHOCTUKM KayecTBa MeTajsia MeTofoM
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Puc. 3. PacnpeaeneHue HopmanbHOW COCTaBAAOWEA MAarHUTHOrO
MoJA paccessHUA U €ro rpagueHT AN 2-ro y4acTKa CKaHMpoBaHUs

Puc. 2. PacnpeaeneHne HopmaabHOW cocTaBnsiowen MarHUTHOro
Mo paccessHUA U €ro rpagueHT ana 1-ro yyactka cKaHMpoBaHUs
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Puc. 5. PacnpeaeneHue HopmasbHOM coOCTaB/sOWEA MAarHUTHOrO Nons
paccesiHMA U ero rpagueHT ana 4-ro yyacTka CKaHUpoBaHuUA

Puc. 4. PacnpegeneHue HopmasbHOW cocTaBflOWEe MarHUTHOro
Mons paccesiHUA U ero rpagmueHT ansa 3-ro yyactka CKaHMpoBaHusa
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MPAKTUKA

186 208 - 308 - 08 - 808 a0 -

Puc. 6. lepekTorpamma no pesynbratam yib-
TPa3BYKOBOM TO/ILMHOMETPUM CPEAHEN YacTH
oG6eyaitlku N2 2

= L 10 - 208 - 300 - 408 - =

Puc. 7. lebeKTorpamma no pesynbraram y/b-
Tpa3BYKOBOW TOJILUHOMETPUMN KPaWHEN YacTun
oGevanku N2 3

OCTaTOYHOM MarHWTHOM NamsTi MeTanna 1 npo-
BEEHHOW Ha 3TUX e y4aCTKax ybTPa3BYKOBOM
TONLMHOMETPUU MOKa3aN Ha MX COOTBETCTBME.
MpK 3TOM Ha y4acTKax B 30HaX KOHLEHTpaLui
HanpsiKEeHWUI, YCTaHOBIEHHbIX 9KCMPECC-METOA0M,
MMeNo MeCTo M3MEHeEHWE TOMWMHbBI CTEHKU A0
rpaHuLbl CPef € Pas3NIUYHbIMU aKyCTUHECKUMU
cBovicTBamu. C Lienbto onpegeneHns Gaktnyeckom
CTPYKTYpbl METanNNa, a TakKe Tuna 1 xapaxktepa
Pa3BUTUS HECTIIOWHOCTEN BbINOJIHEHBI METaNNO-
rpaduryecKkre uccnegoBaHuns o6pasLoB CTanm 3
[IMarHoCTMpyeMbIX yHaCTKOB CTEHKM pe3epByapa.

MeTtannorpaduuyeckKkue uccieoBaHua
0oGpa3uoB cTanm

MeTtannorpaduyeckune ncecnenoBaHus 06-
pasLI0B IMCTOBOM CTanM BKIOYaNuU B ce6s uccne-
[l0BaHWe MUKPOCTPYKTYPbl U MaKpPOCKOMUYECKME
nccnenoBaHums.

McecnepoBaHMe MUKPOCTPYKTYPbI CTaNU Bbl-
NoSIHEHO Ha NpoTpaBfieHHOM B 5% pacTBope
a30THOM KUCNOTbl MUKpolwnude. BoiaBneHHas
MWKPOCTPYKTYpa XapaKTepHa AN Manoyrnepo-
[IMCTON CTann C HEe3HAYUTENIbHbIM KOSIMYECTBOM
3epeH nepnauta (puc. 8). lNpn 3TOM OCHOBHYIO
nnouiaab 3aHMMaeT pepput. CpaBHEHNE MUKPO-
CTPYKTYPbl C 3Ta/lOHHBIMW MWKPOCTPYKTYpPamm
ctanv no FOCT 8233 noKkasasno, YTO COOTHOLLEHWE
nepnuta n deppwuta coctaBnger 10:90. 31o no-
3BOIW/O CAeNaTh BbIBOJ O COAEPKaHUM yriepoaa
B cTanu B npeagenax 0,08% (C = 0,8x10/100).
TaK¥Xe yCTaHOB/IEHO, YTO CTajllb UMEET YETKO
BbIPa)KEHHOE C/IOUCTOE CTPOEHWE C HEPABHO-
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nepauT

(eppur

Puc. 8. MukpocTpyKTypa ctanu (3epHa nepnuta u geppur)

MEPHOW TONWMHOM CNOEB, UBMEHSIOWLENCS OT
nonen munammeTpa Ao 3-4 MM, No rpaHuuam
CNnoeB pacnonaralTcs LEenoYyku HeMeTananye-
CKMX BK/IOYEHUI (pUC. 9).

Mpu npoBeaeHnn MaKPOCKOMUYECKMUX MUC-
cnefoBaHWi BbIMOIHEHO OMNpeaesieHne IMKBa-
UMn (HEOAHOPOAHOCTM XMMWYECKOro cocTaBa)
docdopa u cepsbl. JInkBauua docdopa onpe-
flensnacb Ha NPoTPaBAEHHbIX OTWANGOBAHHbIX
obpa3suax (coctaB peakTMBa TpaBneHus: 85 1
X0pHOW Meaun, 53 T xnopuctoro ammoHus, 1000
cm® Bofbl). Mo pesynbrataMm AaHHOro Mccneno-
BaHWS yCTaHOBNIEHa 3HaYuUTeNbHas MKBaLMA
docdopa no rpaHmMuam cnoes metanna. Ha puc.
10 nukBauma docdopa npeacrtaBneHa B BUie
Nnosioc TEMHOIO LiBeTa Ha OTWAMGOBAHHON Mo-
BEPXHOCTM 06pasLa.

JInkBauus cepbl onpegensnacb nNo MeToay
baymaHa. Pe3ynbrathl MccrneaoBaHuii no onpe-
[eNeHnto IMKBaLMK cepbl MOKasasnu, 4To cepa,
TaKXe Kak 1 docdop, pacnonaraercs B OCHOBHOM
no rpaHuLamM cnoes meTtanna.

AHanusunpys n o6o6uias pesynstaTtbl NpoBe-
[EeHHbIX MeTannorpadrUyecKux nccneqoBaHuin oo-
pa3L0B CTann 13 CTeHKM 1-ro nosica pesepsyapa,
MOXHO cienaThb cnefyloline BbiBoAbl: 1) npeactas-
JIEHHbIV K UCCNea0BaHMIO METa ABASETCS Maso-
YINEePOANCTON CTanbio C COAEPIKAHUEM yrnepoaa
10 0,1%; 2) oTAn4nTENbHOM 0COBEHHOCTbLIO CTanu
ABNISIETCS ABHO BblpaXKEHHOE C/IOMCTOE CTPOEHME CO

LenovKa
HEMETATINYECKHX
BEIHMCHI

> Cooii MeTania

rpaHMua
crnos

HenovKa
HEMETAMIHYECKHX
BETHOMCHRT

Puc. 9. MUKpPOCTPYKTypa CTanu (Hanuume c/loes, LenovyeK HeMeTaN/IM4eCKNX BKIOYEHUN)

3Ha4yuTeNbHbIM HEOAHOPOLHbIM pacrpeaeneHnem
cepebl, docdopa, a TakKe, O4EBUIHO, U yrnepoaa.
Haunbonee BbiCOKOEe cofieprkaHue cepbl 1 docdopa
HabnohaeTcs No rpaHuLaM croes MeTana, YTo oc-
nabnset cBA3b MeXAY HUMM W JO/IKHO BblpaaTb-
CSl B 3HAYUTENbHON aHU30TPOMUKU MEXaHUYECKMX
CBOWCTB; 3) MMKPOCKOMWYECKNE M MaKPOCKOMNnye-
CKUWe UccnefoBaHnsa MeTanna CTeHKM pesepByapa
noaTBepanv pe3ynbraTbl TPUGOPHON AUArHOCTUKM
B YaCTW Ha/IM4M1sa PacclioeHN U HEOAHOPOAHOCTH
CTPYKTYpbl MaTepuana.

JlaGopaTopHble Uccie OBaHUA
XMMHYECKOro coctaBa o6pasyoB cTaam
[na onpepgenenns ¢bakTM4yecKoro coctaBa
CTanu BbIMNONHEH €e XMMUYECKUI aHanua, pe-
3ynbTaTbl KOTOPOro NpeacTaBieHbl B Tabn. 1.
Pe3ynbraTbl XMUYECKOr0 aHanu3a cTanu no-
Kazanu, 4To OHa COOTBEeTCTBYET MapKe BCT3nc no
[OCT 380-60, FOCT 380-71, OCT 380-94. Npwn
3TOM cfieflyeT OTMETUTb, YTO NPOLIEHTHOE cofep-
YaHWe yrnepoga no AaHHbIM XMMUYECKOro aHa-
NM3a CyWeCTBEHHO OTIMYAETCS OT Pe3yNbTaToB
mMeTannorpabuyecKkunx uccneaoBaHuin B cpefHeM
Ha 0,07% npu oTHOCKTENbHOM pasHuue Ao 40%.
[JaHHoe 0TIMYne MOXHO O6BbACHUTb HEPABHO-
MEPHbIM pacnpefeneHnem yrnepoaa no TonuHe
MeTansia v ero NoBbILWEHHOM KOHLEeHTpaumnen Ha
rpaHuLax cnoeB Npu ux NnepemMeHHon ToNLWmHe.
Mcxoas u3 atoro, onpeaeneHne UCTUHHOMO Co-

Puc. 10. JiukBauusa pocdopa no rpaHuuam
CJ10€eB Mo ToJ/ILMHe MeTanna
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Crane BCt3nc no I'OCT 380-60, 'OCT 380-71, TOCT 380-94

coodeporcanie cepol He ONpedensioch

H.QHMG‘IGHHE.’ npu OHPQ()EJIQHNM XUMUYECKO20 cocmaed RpoYyeHmuoe

Ta6n. 1. laHHble XMMUYECKOro aHanus3a cTanu pesepByapa

OepXaHus yrnepofa, a Takxe, 04eBUIHO, U ApY-
rMX 3NIeMeHTOB ByAeT 3aBUCETb OT AOCTAaTOYHOMO
KonuyectBa Npob AN XMMUYECKOro aHanmsa ¢
pasHbIX y4aCTKOB CTEHKMU (C HanbonbLlen 1 Hau-
MeHbLLEN CTPYKTYPHON HEOHOPOAHOCTbLI0). Konu-
4eCTBO MUHWMasbHO HEOBXOAMMbIX MPO6 B Kax-
[1OM KOHKPETHOM C/ly4ae AONKHO 6bITb yTOYHEHO
C YYETOM M3NOXKEHHbIX Bbllle NPEeAnoNoXKeHUHN,
a KnaccuduKaumio meTanna ¢ onpegeneHnem
MapKu cTanu crnegyet NpuHUMaTh No Hauxya-
UMM NoKasaTensam (Hanpumep, No pesynsratam
XMMWYECKOro aHann3a paccMOTpeHHas cTaib
OTHECEHa K rapaHTUPOBaHHOM N0 XMMUYECKOMY
cocTaBy MapKe He Huxke BCT3nc).

JlaGopaTopHble UCNbiTaHUA 0Gpas3L 0B
CcTaM ¢ yenbio onpefeneHus GakTUHECKUX
du3nKo-MexaHUYeCKHUX XapaKTepPUCTHK

MexaHu4yeckue UcCnblTaHUsA cTanu ¢ onpe-
[eNeHneM MexaHMYEeCKMX XapaKTePUCTUK Ha
pacTsKeHWe BbIMOMHEHbI MO TpeM obpasuam
(0OAHOMY LIMAUHAPUYECKOMY U ABYM MJIOCKUM);
MeXaHWYeCKWe UCMbITaHWS CTann Ha yaapHYto
BA3KOCTb (KCA) BbINONHEHBI HA O4HOM 06pa3ue
npu TemnepaType ucnbitaHus +20°C 1 Ha Tpex
o6pasLax npu Temnepatype ucnbitaHus —20°C.

Mpwv oT60pe 06pa3LLoB ANS UCTbITAHWUI Obln
MCMNOMb30BaHbl Matepualibl OLLEHKW HanbosbLen
BHYTPEHHEN HEOAHOPOAHOCTM CTPYKTYPbl MeTanna
oTAeNbHbIX 06e4aeK Kopnyca pacCMOTPEHHbIMU
Bbllle MeToflamMu. Pe3ynbTaTbl MEXaHUYECKMUX HUC-
NblTaHWM NpUBEAEHbI B Tabn. 2.

o pe3ynbratam MeXaHUYeCKUX UCMbITaHUI
Ha pacTsXeHue cTanb COOTBETCTBYET TpeboBa-
Huam FOCT 380-60, MOCT 380-71, FOCT 380-94
ONs IMCTOBOrO NMpoKaTa M3 MasnoyriepoancTon
ctanu BCt2nc-BCt2cn 1 ctann C235 (C245) no
[OCT 27772-88 ¢ HOpMaTMBHbLIM 3HAYEHUEM
COMPOTUBNEHUS MO Npeaeny TEKy4ecTH

R,, =24.0xH/cm”

pacyeTHbIM COMPOTUB/IEHUEM MO Mpeaeny
TEKY4eCcTn —
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(roe 1,2 — KO3 OUUMEHT HAAEKHOCTU NO Ma-
Tepwvany, NPUHMUMaeMblvi COrNacHO yKasaHUsaM: .
20.1 CHul [I-23-81 «CTanbHble KOHCTPYKLMW»;
n.18.2.4 CM 16.13330.2011, aktyannanmpoBaH-
Hasa pedakuus, [5]).

=20.0xH / em”

PesynbTtaThl UCMbITAHWI Ha YaapHYI0 BA3KOCTb
rnokasasnu, 4to npu Temnepatype +20°C metann
CTEHKM pe3epByapa MMeeT 3HayeHue ygapHon
BA3KOCTU 72[1/CM?; Npy TEMMepaType UchbiTa-
HWI -20°C 3Ha4YeHue yaapHoW BA3KOCTU /1A Tpex
06pa3L0B COOTBETCTBEHHO cocTaBnseT 400/
cMm?, 260 /cM? 1 38K /CM>.

CHUWXeHWe 3HaYeHns yoapHOM BASKOCTU Npwu
ncnbiTaHnM 06pa3L0B U3 OAHOW NapTUK MeTanna
HaxoauTca B npeaenax [onycKoB, YyKa3aHHbIX B
n.2.6.4 [2].

CornacHo ykadaHusam n.2.6.6 [2] ans ctanu ¢
npeaenom Tekydectu Huxe 315Mna gonyckaetcs
CHUXKEHWEe HOPMWUPYEMOro 3HA4YeHUs yaapHOM
BSA3BKOCTM Ha nonepeyHbix obpasuax ao 304/
CM? MPU YCIIOBMU, YTO [ OIHOTO U3 Tpex 06pas-
LLOB pa3peLlaeTcs CHUXEHWE 3HaYeHne yaapHowm
BA3KOCTH Ha 5% HWXKe HOPMUPOBAHHOW BENUYH-
Hbl. B Hawem cnyyae ang ogHoro u3 o6pasLoB
3HavyeHue yagapHOM BA3KOCTU Npu Temnepatype
ncnbiTaHuns -20°C coctaBnsieT 26/[K/cM? unu
Ha 13,3% HWXKe HOPMWPOBAHHOW BENUYUHDI,
4YTO He yaoBneTBopsieT TpeboBaHUSAM COBpe-
MEHHbIX HOpM [2, 5] Mo KayecTBy MaTepuanos,
Mcnonb3yemblix B pesepByapax A/ XpaHeHUs
HedbTeNpoayKToB. Kpome Toro, paktnyeckas Tem-
nepaTtypa Havbonee Xono4HON NATUAHEBKN ANS
3aAaHHOro KIMMaTU4ecKoro panoHa (r. Hasawum-
HO HWeropoacKom 061acT) HUKe TemnepaTypbl
MCNbITaHWA CTann 1 HaXOAWUTCA B AMana3oHe t He
MeHee -30°C, YTO TaK¥Ke MPUBOAUT K CHUKEHUIO
3Ha4YeHUs ygapHOM BA3KOCTU U HEYAOBNETBOpE-
HUIO TPe6OBaHUSAM COBPEMEHHbIX HOPM.

Cnenyet OTMETUTb, YTO PEKOMEHAyeMble B
OTAeNbHbIX HOPMATUBHbIX UCTOYHMKAX PEKOMEH-
Jaunv nNpoBefeHna AMarHoCTUKKM matepuana
NMo BO3MOXHOW OLleHKe TBEPAOCTM MeTanna He
MOTYT AaTb TOYHOW U OAHO3HAYHOW KapTUHbI MO
ero GU3NKo-MeXaHU4YECKNM XapaKTEPUCTUKaM.
Tak, ang uccnegyemon ctanu 4Mcno TBepaoCTH
no BpuHenio coctaBuno HB=150krc/mMm2. Opu-
E€HTMPOBOYHO Npefesn NPOYHOCTU CTanu B 3TOM
c/ly4ae MOXHO OnpeaenuTb ciefytoumMm 06pa3om:

6, = 034 HB= 034150+ 156) = 51+ 53kre/mn’ (kH / om?)

Mony4yeHHbIN TaKMM 06pa30oM npeaen npoy-
HOCTW cOoOTBETCTBYET MapKe ctanu C375 no
[OCT 27772-88 nnn mapke 09I2C (rp.2) no
TY 14-1-3023-80 ¢ HOpMaTUBHbLIM COMPOTUB-
NleHneM no npeneny Tekydyectn go 345MMa

Ne Ne g’ F;I ] ltl ] P‘um. ? G'K ? pasp. b G un s 8 ? ‘y ¥
pesep- | obpasua | bxt M’ MM Kre kre/mm® | kre | kre/mm® | % %
Byapa MM
1 5,90 27,3 30,0 675 24,7 1015 | 37,2 23,0 | 494
2 114x | 343,1 100,0 | 8230 |24,0 12220 | 35,6 37,0 | 56,3
1 30,1
3 11,4x | 343,1 100,0 | 8280 | 24,1 12140 | 354 37,0 | 57,0
30,1
Crane BC12ne-BCt2en no F'OCT 380-60, I'OCT 380-71, 'OCT 380-94, C235 no I'OCT 27772-88

Ipumenanue: & - duamemp win pasmep nonepeunozo ceyenus oopasya, Yo - niowaow
nonepeYno2o cevenud ﬂﬁpa;ﬂ;a. ]u - pacuemuasn ();'THHQ. P rex. — HAZPYIKA MEKYYECTU, o,
- npeden mexyvecmu, Yowp. - Hazpyska paspwiéa o6pasya, © ., - 6PEMEHHOE CONPOMUETE-
Hue npu pacmsicenuu, O - omuocumenvHoe yorunenue npu paspeie, W - omnocumens-

HOE CYMHCeHue npu paspblee.

Ta6n. 2. Pe3ynbraTbl MEXaHUYECKUX UCTIbITAHUA 0GPa3L0B Ha pacTaXKeHue

PRACTICE

(34,5 KH/cMm?) ans NCTOBOroO NpoKaTa TOSLMHOM
6onee 10 mm. PaKTUYECKOE e MUHUMalbHOEe
3HayeHuWe npegena NPoYHOCTM NO pe3ynbratam
MEXaHUYECKMX UCTMbITaHUI Ha pacTsxKeHue (Tabn.
1) coctaBuno 35,1 kKH/cm?, 3HaveHue npeaena
TeKkydect — 24,0 kKH/cm?. B KayecTBe 0AHOMN U3
BO3MOXHbIX MPUYMH NOBbILEHUS TBEPAOCTY (4114
[laHHOr0 COiepKaHus yrnepoaa B cniaBe) MOXHO
OTMETUTb MOHWKEHHYIO TEeMMepaTypy NPOKOBKM
M MPOKaTKK CTanu, 4TO NPUBENO K BEPOATHOMY
Hakneny metanna.

[MoaBoOAs MTOr KOMMNAEKCHOIO UCCNe0BaHUs
KayecTBa CTanv AnarHoCcTMpyeMoro pe3epByapa,
MOXHO caenaTtb 06l BbIBOJ O HEYA0BETBOpE-
HUW MCNONb3YEMOro MeTanna TpeboBaHWUAM COo-
BpeMeHHbIX FOCT. Mo pe3ynbrataM NPoBEeAEHHbIX
[IMArHoCTUYECKMX paboT pa3peLleHo BBeAeHne
pe3epByapa B IKCMNayaTaLMio TONbKO Npu yTenne-
HWUW CTEHKM C y4eTOM o6ecrneveHns TemnepaTtypbl
HapyXHOM NOBEPXHOCTM B Hanbosiee XonoaHbln
nepuoj BpemMeHu He Huxe —10°C. Mpu BO3HUKHO-
BEHMM HEOOXOAMMOCTM NOAAEPIKAHUS YKa3aHHOM
TemMnepaTypbl B TEHEHWE AIUTENBHOMO Nepuoaa
BPEMEHM NPU HE3HAYUTENBbHON TENNOCTOMKOCTH
MCnonb3yeMoro yrenautens opraHn3oBaTtb Ha-
PYXHbIX NOAOrPEB CTEHKM.

Ha ocHoBaHWW NpoBefeHHbIX UCCneaoBaHnm
M C y4eToM BpeMeHHOro NonoXKeHUs 0 TexHUYe-
CKOM [IMarHoCTMpOBaHUM KenaHbix pe3epByapoB
[6] v MpaBuN TEXHUYECKOTO ANArHOCTUPOBAHUS,
peMOHTa U PEeKOHCTPYKLUK pe3epByapoB [3]
MOXHO PEKOMEHAO0BATb Chneaylowmin NopsgoK
OLIEHKM KayecTBa CTanu KenaHblx pe3epByapos,
M3roTOBJ/IEHHbIX B MepUog KoHua 19-ro n Havyana
20-ro BEKOB U3 CBApO4HOro (KOBaAHOr0) XKenesa:

1) 100% 3Kcnpecc-KOHTPOb MeTanNa CTEHKM
METO/JIOM OCTaTO4HOW MarHUTHOM MamaTn Me-
Tanna;

2) Y3K ToNwMHOMETPUS BbISBAEHHbIX 30H
BHYTPEHHUX KOHUEHTPaTOPOB;

3) MeTannorpaduryecknin aHanns o6pasLoB,
B3ATbIX U3 30H KOHLIEHTPaTOPOB;

4) nabopaTopHbIN aHann3 XMMMUYECKOI0 CO-
cTaBa npo6 n3 06pasLoB 30H KOHLEHTPATOPOB;

5) onpegeneHne GpU3NKo-MexaHUYEeCKUX Xa-
PaKTEPUCTUK LIMANHAPUYECKMX 06pa3L,0B, U3ro-
TOBJIEHHbIX U3 MaTepuana 30H KOHLEHTPATOPOB;

6) NPUHATUE PELIEHUSI O BO3MOXHOCTHK 6e3-
OoMacHOW aKcnyaTaumm pe3epByapa.

[aHHbI anropuTmM MOXKET 6biTb 3GPEKTUB-
HO MCMNOb30BaH NpK OLEHKE KayecTBa CTau B
CBapHbIX pe3epByapax.
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6. BpeMmeHHOe€ NoJio}KeHUe 0 TEXHUYECKOM AuarHo-
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YecKo# AuarHocTuku, Huxxeropoackoe ynpasneHue
I''TH Poccun, 2003.
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9KCMEPTHbIM COBET

Booz & Company — BefyLwas MUpoBas KOH-
cynbTauMoHHas dupma, cneunanuavpytowas-
cs Ha GOpPMYNMPOBaAHUM OCHOBHbIX 3a4ay Ans
BelyLWnx MMPOBbIX opraHn3daumin. OcHoBaTtesb
KoMnaHuu, 3aBuH by3, co3nan nepByto KOHCY/b-
TaLMOHHYI0 GUPMY ANt MeHeKMeHTa B YnKkaro B
1914 roay. CerofHsi B KOMNaHuv paboTaeT 6onee
3.000 yenosek B 58 dpunnanax no BCcemy Mupy.

B atom roagy Booz & Company Bbinrpana KoH-
KYPCHyIO npouenypy Ha pa3paboTky Ctpaternu
MHTerpupoBaHHon komnaHum OAO «HUAIMM» —
3A0 AC3 B Poccuun 1 Ha 3apyb6erHblX pblHKax
0o 2030T.

Ham npeacraBnseTcs MHTEPECHbIM MO3HAKO-
MUTb YMTaTENs C NO3ULMEN OGHOMO N3 MUPOBBIX
NMAEepoB B 0611aCTV KOHCANTUHIa, Kacatowwencs
pPasBUTUSA aTOMHOW 3HEPreTUKM nocne aBapuu
Ha A3C «DyKycrmar B ANoHUMN.

OCHOBHbI€E NONIOKEHUNA

ABapus Ha aTOMHOM 3NeKTpoCcTaHUUKN PyKy-
cvMa Jainyu, npousolleawas B AnoHMu B MmapTe
2011 roaa, nopasuTesibHO TOYHO UAMIOCTPUPYET
YA3BMMOCTb OTAE/IbHOV aTOMHOM CTaHLMK nepes
HenpeaBuAEHHbIMK ob6cTosTenbcTBamu. K cya-
CTbl0, peaKLMK, NpeAcKa3biBaemMoin HEKOTOPbIMU
3KCMepTamMmn — LMPOKOro OTKasa OT SAepHON
3HEPrMn unun TpeboBaHWUM Ype3MepPHO AOPOro-
CTOAWMX Mep No obecnevyeHnio 6e30MacHOCTH
— He Cy4Ynnochb.

MMoxoxe, afepHas aHepreTMKa cMmorna nepe-
UTb MOIMTUYECKUI WITOPM, NOCNEA0BaBLUINI 33
3TUMMU COOBLITUAMU. TeM HE MeHee, er NpuaeTcs
NOTPYAUTLCS, NPEXAE YEM OHA CMOXKET BEPHYTb
cebe fjoBepue perynstopoB (MHCMEKTOPOB) U
06LLECTBEHHOCTM U yYO6eanTb BCeX, YTO aaepHas
3Heprus — ato 6e30nacHbIi U NPeanoYTUTENb-
HbIM UCTOYHUK 3Heprum 6yayliero. JonrocpoyHbIn
ycrex KOMNaHui B 3TOM 0Tpac/av 3aBUCUT OT TOTO,
CMOTYT I OHU Y4eCTb YPOKU MasioBEPOSATHbIX
aBapui C Janexko uMaywumMu nocneactTBUsMMU,
Takux Kak PyKycMma, B MIaHUpPOBaHWW CBOEWM
[eATeNbHOCTH, M HACKONbKO XOPOLLO OHU CMOTYT
peann3oBbiBaTb HOBble MacwWTabHble MPOEKTbI
W NPOBOAUTH MOAEPHMU3ALMIO CYLLECTBYIOLMX
OObEKTOB.

KomMnaHuu B chepe S4epHON IHEePreTUKM
[OJIKHbI Nlydlle aHanM3npoBaTb PUCKM, YTOObI
y6eanTb NyenuKy U perynatopos, 4YTo B 6yay-
weM nofao6Hbie cnydyanm He NOBTOPATCA W YTO
COOTBETCTBYIOLME MHBECTULIMOHHbBIE PELLEHMS
3KOHOMMYECKN 060CHOBaHbI. Kpome Toro, He-
06Xx0ANMO yaenuTb 60/bliee BHUMaHWe ynpas-
NEHUNIO MPOEKTaMM B KPUTUHECKMX YCIOBUSAX. ITa
npo6nema, ctoswas nepes nuaepammn otpacnu,
CO6CTBEHHUKAMM 1 onepaTopamMu, BeCbMa CNoX-
Ha. Bce BOKpyr Tpe6yloT UBMEHEHWI, HO CMOTYT
W NAEepbl U3BEYb NMPaBubHbIE YPOKK? CMOryT
JIN yNy4LWnTb Npuembl paboTbl B CBOEW 0651acTh
M TEM CaMbIM NPOAEMOHCTPUPOBATL Ty CTEMNEHb
CO3HATENbHOCTH, KOTOpas MOXeT pa3BesTb 6ec-
NOKOMCTBO 06LecTBa?

YcTpaHeHHue nocnecTBUM

B mapte 2011 roga 9-6annbHoe 3emMneTps-
CeHue Ha ceBepHOM nobepexbe ANOHUU Bbl-
3Basio OrpoMHyto 10-METPOBYIO BOJIHY-LIYHAMK,
KoTopas 3atonuna 6onee 320 KB. KM cywwu. U
XOTs GPU3NYEeCKMe paspylieHns, Bbi3BaHHbIE
BOJIHOW, camMu No cebe OblIN TAXENbIM UCTbI-
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TaHWEeM ANS PernoHa, OHW CKOPO OKa3asiuCb B
TEHW COOBbLITUIM, MPOUCXOAMBLLUMX Ha aTOMHOM
aneKTpocTaHumnn dykycuma [anmun. Hepes vac
nocne 3emneTpsceHnss MHOro6104Has aNeKTpo-
CTaHLMS OKa3anach BbiBeeHa 13 CTPOs LlyHaMu,
YTO BbI3BAJIO LIEMHYIO peaKLmio, KoTopas B CBOIO
o4yepeab NpvBena K YaCTUYHOMY pacniaBieHuUIo
aapa, BbIGPOCY paiMOaKTUBHbIX Fa30B U yTeUKe
3apakeHHoM BOAbl. XOTa Bce paboTatolme pe-
aKTopbl Ha PyKycume [annyn Obinn aBTOMaTH-
YeCKM 3arnyleHbl n3-3a TONYKOB, nocneayiollee
OTKJIOYEHWE 3NEKTPUYECTBA U HEBO3MOXHOCTb
cbpacbiBaTb OCTAaTOYHOE TEMJIO MPUBENU K 3Ha-
YUTENbHOMY NMOBPEXAEHMIO 3aLLUTHON 060N0YKH,
CUCTEM OXNAXKAEHWS peakTopa M 6accenHoB C
oTpaboTaHHbIM TONIMBOM. BAo6aBoOK, BnacTam
6bl1710 HEMPOCTO pearnpoBaTb Ha aBapuio M3-3a
HEBO3MOXHOCTU MONYYUTb AaHHbIE O TOM, YTO
NPOUCXOAMNT Ha CTaHLMK B peanbHOM BPEMEHM.

Tem BpemeHeM, CTOPOHHWUKU U MPOTUBHUKM
MCMNONb30BaHMUA S4EPHON 3HEePruu cpasy xe
0CO3HaNu, Kak1e Aonrourpatolime nocneacTems
MOTYT UMETb 3TW COBbLITUS Ha TEKYLLME 1 ByayLime
naaHbl NO Pa3BUTUIO ALEPHON 3HEPreTUKK. MNpo-
TUBHWKM 94EPHOM IHEPTrUM NOCHUTaNM, YTO aBapus
HaBcerga yMeHbLWUWT rnobanbHyto posib SAePHbIX
TEXHONOIMM, MOCKOJIbKY OHU 60MblUE HE CMOTYT
CYUTaTbCH HaAEKHbIM M 6€30MacHbIM UCTOYHUKOM
3Hepruun. Ang Hux ata aBapus 6bina HarnaaHbIM
HaNnoOMWHaAHWEM O PUCKaX 1 OMACHOCTSX AAEePHOWM
3HEPreTUKK, Y OHU YTBEPKAASH, YTO 3TH COObITUA
CTaBAT N0 COMHEHMWE KOHLLEMNLMIO ry6OKO 3Lueno-
HWPOBaAHHOM 3aLLUMTbI KaK crocoba NpefoTBPaTUTbL
3KCnyaTaunoHHble pUCKKU. C Apyron CTOPOHBI,
CTOPOHHUKMK S4EPHON 3HEPrMK paccmaTpuBanu
aBapuio KaK CTpOro /IoKanM30BaHHOE fB/IEHUE,
KOTOpble OblN0 BbI3BAHO EANHCTBEHHBIM KpaviHe
ManoBePOSATHbIM COObITUEM U KOTOPOE HE MOT/I0
OKa3aTb BAUSHWE Ha BCIO OTpac/b. 10 X MHEHMUIO,
cucTeMbl 6€30MacHOCTH, ye BCTPOEHHbIE B CO-
BPEMEHHOE MOKONEHNE AAEPHbIX PEAKTOPOB, a
TaKXe gecatunetus 6ecnpo6aemMHoro GyHKLMO-
HUPOBaHUS SAEPHON IHEPTETUKM YIKe JoKa3anm
ee XMU3HeCrnoCco6HOCTb.

Kpome Toro, aBapus Ha ®yKkycume obpaTtuna
BHWMaHWe Ha Te BUAbl PUCKOB, KOTOPbIE 06bI4YHO
cYMTanncb abConoTHO Mano3Ha4YnMbIMM, XOTS U
MOFIY NPUBECTU K CaMbIM CEPbE3HbIM Nocnes-
cTBMAM. [0BOPSA 0 NOAOGHbLIX MaNIOBEPOATHbLIX
pUCKax CO 3HAYMUTENbHbIMW MOCNEACTBUSAMM,
KOTOpble 4acTO Ha3blBaloOT «4epHbIMU Nebeas-
MW», MOXHO BCMOMHUTb O pa3nuBe HedTH Ha
nnatdbopme KomnaHuv «bputuw MNetponeym» «au-
nyotep Xopan3H» 1 0 NPaKTUYECKN robanbHOM
¢dvnHaHcoBoM Kpusunce 2008 roga. PykoBoanTenu
KOMMaHWM Tenepb NOHUMAIOT, YTO «HepHble fe-
6eaun» He TObKO MOTYT MOCAYKUTb NMPUYUHON
UHaAHCOBbIX NOTEPL UK «3aTATMBAHMSA MOSCOBY;
OHM TaK}Ke MOryT yrpoXKaTb CamOMy CYLLEeCTBO-
BaHMIO X KOMMNAHUNM.

B cBolo ovepenb, nnaepsl B chepe aaepHon
3HEepreTMKM 6bICTPO NPU3HaNK, YTO HacTynaet
BaXKHbI NOBOPOTHbLIN MOMEHT. ABapus He TONIbKO
noctaBufia Noj COMHEHWe Lienecoobpas3HoCTb
pa6oTtbl 60nee 400 cTaHUUM NO BCEMY MUPY;
OHa TaK¥Xe noctaBwmia nog yrpo3dy BO3MOXHOCTb
[OCTUYb HOBOIO BO3POXAEHUSA OTpacav — BO3-
MOXHOCTb, KOTOpasi MosiBUiacb B nocnegHue
rofbl. O4eBUAHO, YTO TO, KAKMM 06pPa30oM nMaepsbI
oTpearnpylot Ha Kpusuc, 6yaeT UMeTb OCHOBO-

[Mocne PyKycuMbl: AaepHasa aHepPreTnKka
B U3MEHMBLLEMCH MUPE

nonaratllee 3HavyeHne gna obecneyeHus no-
JIMTUYECKOWN, 3aKOHO4ATENbHON 1 OBLLECTBEHHOK
NnoaAep:KKM TEKYLLErO NapKa 3NEKTPOCTaHLMUMA U
NS Pa3BUTUS M CO3[aHWUS HOBOMO MOKONEHUS
peaKkTopoB.

OTpacnb ellle He OKOHYaTeNbHO BbipaboTana
OTBET Ha KaTacTpody Ha PyKkycume. Onepartopsbl
CTaHUMW U MHCMEKTOPbI HAaXOAATCS B npouecce
OCMbICNEHUS, KaK cllenaTb CBOW aHann3 pUCKOB
60/ee TOYHbIM, 0COBEHHO ANS TaKUX MaloBEpPO-
ATHbIX, HO 3HA4YMMbIX COBbITUN, U KaK 3aN0XNUTb
B pabo4une MoeNiv BO3MOXKHOCTb y4UTbIBATb MO-
[I06Hble COObITUA U pearnpoBaTb Ha HMX. XOTH
MHOTME UBMEHEHUS Y3Ke BHEAPEHbI, MPONAET eLle
HECKOJIbKO JIET, MPEXKAE YEM BCE OHM nonyyar
pacnpocTpaHeHue.

Ecnv KomnaHum oTpacnu XoTaT Hagnexalum
06pa30oM OTBETUTb Ha KpU3Kc PyKycUMbI, 1 ecriv
OHM NO-MPEXHEMY XOTAT Ha[esATbCs, YTO 3a Cyllle-
CTBYIOLWMMM U HOBbIMW aTOMHbIMUW CTAHLUMAMUY —
6yaylwiee MUPOBOM SHEPTETUKU, UM HEOBXOAMMO
NMOSTHOCTbIO MEPECMOTPETb CBOW METObI ypaB-
NIEHUS pUCKaMM 1 cnocobbl peanmM3auumn CBOUX
NPOEKTOB. YCMnelwHoe BbINOIHEHWUE TEKYLMX U
elle He HamucaHHbIX HOPMaTUBHbIX TpeboBa-
HWM OHOBPEMEHHO C 3aBEPLLUEHNEM YXKe CTPO-
ALLMXCHA NPOEKTOB BYET UrpaTh KIIOYEBYIO POJb
B OyayleM saAepHoM oTpaciu. [ns KomnaHui,
paboTalounx B aTon chepe — CO6GCTBEHHMKOB,
NMOCTaBLIMKOB M NOAPSAYMKOB — MPULLIO BpeMS
KaK YCNOXHSATb METOANKM aHannM3a PUCKOB, TaK
W ynyywaTb onepaTMBHOE ynpasieHue, Heo6xo-
[IMMOe, 4TOGbl 3TO Byayliee HaCTYNuo.

Peakuus v oTtBeT

HemepaneHHylo peakuuio Ha cobblTUSA Ha
dyKkycume [danunym, oco6eHHO B CTpaHax, 3a-
BUCALLMX OT S4EPHON IHEPTUN, MUPY ABUIN HEe
perynsTopbl, @ NoNMTUYECKne nuaepsbl. B AnoHum
Ha MOMEHT aBapun O6LLECTBEHHAN NOAAEPHK-
Ka f1epHON 3HEepPreTuKK y)Ke nagana. Tem He
MeHee, NONUTUYECKME NUAEPDI, KaK Ha oblLle-
HalLMOHaNbHOM YPOBHE, TaK M Ha ypoBHe npe-
deKTyp, BHE3arnHo 0Ka3anuch BTAHYThI B AebaThl,
KOTOpbIEe ANATCA NO Cel AeHb: HY)KHO 1 AepXaTb
3arnyleHHbIMKU 6onee 50 ANOHCKUX PEaKTOPOB
C Y4ETOM TOr0, YTO OHM MOXOXKM Ha peaKTop Ha
DyKycMMe KaK No KOHCTPYKLMK, TaK M MO reo-
rpacduryeckomy pasmelleHunio. B TeveHne aByx
MecsLEB BCe ANOHCKWE peaKTopbl 6blau 3arnyLle-
Hbl; MpoLwno 6onee roga, NPexae Yem nepsbiit U3
HUX, B ropoae Oxu, BO306HOBWN CBO paboTy B
nioHe 2012-ro. Ecnm 9snOHCKUIM OTBET Ha aBaputo
MOXHO CYMTaTb MOHATHBIM U OCTOPOXHbIM, TO
peLleHne HemMeLKoro KaHuiepa B anpene 2011
roga 3aKpbITb BCE aTOMHble CTaHUuKU [epmaHun
K 2022 rogy oTpa3uno pacTyliee HegoBepue
HaceNeHUs 3TON CTPaHbl K AEPHOM 3HEPreTUKe,
KOTOpOe, BNpoOYeM, CyLecTBOBano 3aJonro 4o
aBapuu B AnoHuu. laxe Bo ®paHLmm, cTpaHe,
Hanbosiee 3aBUCSLLEN OT AEPHON IHEPTUN, TOe
6onee 75% anexkTpnyecTsa NPoOM3BOANIOCH Ha
ATOMHBbIX CTaHLMAX, TOrAaLWHUA TMgep Onno3nLmm
W HbIHELWHWUI Npe3naeHT ®paHcya Onnang npu-
3Bas 3aKpbITb 28 M3 58 peakTopoB K 2025 roay.

Takke aBapus NOBAMSNA Ha HEKOTOPbIE Npea-
JIOXKEHWS NO Pa3BUTUIO ALEPHON IHEPreTUKM,
nonyyYnBLIME NOAAEPKKY B NpeablayLline rogbl n
0TpasuBLUME POCT Pa3BMBAIOLLMXCH SKOHOMMUK U
onaceHus, CBA3aHHble C BbIGPOCaMK YrNeKUcno-
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- CokpalyeHus ¢ mapta 2011 roaa
| E] Bo3moxkHoe Bo3BpalleHne
H BPEMEHHO OTKJTIOYEHHbIX MOLLHOCTEN
2011 roa Onepexatoume BpemeHHble Mocne O6uee 3annaHMpoBaHHble OTMeEHbI 2020
10 PyKycUMbl OTKJIIOYEHUS OTKJIIOYEHUS DyKyCcUMBbI 3annaHupoBaHHoe OTKJIIOYEHUS (c mapTa
yBennyeHue 2011 ropa)
fepmaHus finoHus lfepmanus,
U AnoHus 35% ot Kutana LWBeiyapusa AnoHusa
u benbrus

MpumedyaHue: coctosiHMe Ha nionb 2012 1., Ha OCHOBE aHHbIX BcemupHon siaepHom accoumanmm. B ANoHWM NpoXoanT MpoLLece TECTMPOBaHMS PEaKTOPOB B NpeaesibHbIX
peXMMmax C Liesblo BO30GHOBIEHUS X IKCMNyaTaLMK, HO 3a OCHOBY 6epeTcst KOHCepPBaTUBHbIN CLIeHapHiA, KorLa BCe PeaKTOPbl OCTAHYTCS OTKITIOYEHbI.
McTouHuk: BAA, MATATO, Helokneap Hbtoc, PenTepc, dneKTpoaHepretuyeckas KoMmnaHums r. Tokno, aHanu3 «by3 & Kamnanu».

ro rasa M U3MeHeHUs MK Kanmata. Hekotopble
CTpaHbl, KOTOPbIE paHee paccMaTpuBanu pac-
LUIMPEHUE CBOMX SIAEPHbLIX Mporpamm, BKIOYas
Lsenuapuio, UTanuo 1 Mcnanuio, pelmnm oT-
MEHWTb CTPOUTENIbCTBO BCEX HOBbIX CTaHL MM (06-
LM pe3ynbTaT He Gbla 3HAYUTENIbHbIM: OTMEHEe-
HO cTpouTenbCcTBO MeHee 20 cTtaHuui). pyrue
CTpaHbl, Tak1e Kak Knutan, Havanu nepecmatpu-
BaTb UCMOJIb3yEMble TEXHONOIMYECKUE peLle-
HUS M BapuaHTbl pa3MeLLeHNs CTaHLMI, XOTH
NpKW 3TOM M COXPaHWIM CBOK MPUBEPIKEHHOCTb
pas3BuUTUIO aaepHON oTpaciun. O6LWmmn addeKT oT
3aKPbITUIM U OTMEHbI OKa3a/Ca 3HAYUTENbHbIM:
npuénnanTenbHo 15% TeKyLMX MOLLHOCTEN BblN
OTK/IOYEHbI (KaK MUHUMYM BPEMEHHO) K KOHLY
2011 roga, u 3Ta uMdpa MOXKET 3HAYUTENbHO
YBENNYUTbCS, OCOBEHHO €CNU MPeanoXKeHUs
Mo 3aKPbITUIO CTaHUMI B TepmaHum 1 @paHuum
BCe-Taku 6yayT ocyliecTBAeHbl. A HenpusTUe Ha-
ceneHnem AnoHMM BO3MOXKHOCTY BOSOOHOBUTL
paboTy CBOMX paHee 3aKpbITbIX CTaHLMI Ha pOHe
TOr0, YTO MECTHbIE BNacTW BELYT HEPaBHbIK 601
3a obecneyeHne roToBHOCTU K Ype3Bbl4alHbIM
CUTYaUMSIM, MOXKET COKPaTUTb AOCTYMHbIE MOLL-
HOCTM elle 6osblue (CM. avarpammy 1).

HecmoTps Ha 3T TPYAHOCTH, HE CTOUT PUCO-
BaTb Gyayllee 94epPHON 3HEPTETUKM B MPAYHbIX
TOHax. JJonras nctopms akcnayataumnm aTOMHbIX
3/IEKTPOCTaHLMM MO BCEMY MUPY MO-MPEXHEMY
MOXET cyuTaTbCs 06pa3LoBON. A HeNpekpa-
LwatoLwancs noaaepika co CTOPOHbI PacTyLmnx
3KOHOMMUK CTPaH, UCMbITbIBAIOWMX AEPULNT IHEP-
MK, Taknx Kak Kutan, Kopea n O6benHEHHbIE
Apabckue Amupatsl, CKopee, o6ecneyar ee pocT.
[axke ecnv Bce NpeaoxeHns No NnpeKkpaLleHunio
paboTbl ANEKTPOCTaHUMM U BYyayT BbINOSIHEHDI,
fAaepHas aHepreTrKa CoOXpaHUT CBOKO 3HAYUTENb-
HYO0 [OMII0 B MMPOBOM 3HEPrOCHabKEHUMN.

B HacToAWMIN MOMEHT Ha Hee NpuUxoauTCs
368 ruraeartT (BT) pa3BepHyTbIX MOLHOCTEN,
410 o6ecneymnBaet 13% MMPOBOro NPON3BOACTBA
3HEPruu; Npu 3TOM NaaHUpyeTcs NOCTPOUTb UK
yXe CTPOSATCH MOLLHOCTU NPUBAN3UTENBHO eLle
Ha 116 'BT. Ecnn AnoHna HaBceraa cokpatuT
napK peakTopoB, rnobanbHas MOLWHOCTb S4EPHOM
3HEpPreTMKM Bce paBHO ByaeT npesbiwaTts 400
BT 1 06ecneynt cebe 3HaYUTENbHYIO 400 B MU-
POBOM NPOM3BOLACTBE 3HEPrMun. Ho noTeHLManb-
HO BO3MOXHbIN BKNa SA€PHOV S3HEPreTUKM ro-
pa3ao 6onblie. Korga ctTaBKM Tak BbICOKM, ML,
NpUHUMaloLLMeE peLleHns B 06/1aCTU SHEPTETUKM,
BK/ItOYAs NONUTUHECKUX NNAEPOB, PEryISTOPOB
N MEHEeIKMEHT KOMMaHWK1, JO/MKHbI NpejocTa-
BUTb NparMaTuyHbIi OTBET Ha PyKyCUMY KaK B

KPaTKOCPOYHOM, TaK 1 B AONTOCPOYHON NEPCMEK-
TMBe. [10 HacToAWEero BpEMEHN MHCMEKTOPbI He
nojaaBannCb CKOPOMNaanTENbHbIM PELLEHUAM U
NPUMEHSANN B3BELLEHHbIN, OCHOBbIBAIOLLMICS Ha
daKTax noaxon Npu aHannse nocnecTenin Pyxy-
CUMbI. 3TO OKa3asio 6naroTBOPHOE BO3eNCTBUE
Ha ropsiyve ymbl, 1 cnegyeT NPOAOIKaTb B TOM XKe
ayxe. Kpome Toro, perynstopbl B chepe saepHon
3HEepreTMKM cenyac o6paTuiv BHUMaHKe Ha He
CTONlb OYEBUAHbIE NMPUYNHBI aBapHK, YTO HE Me-
Hee BaXKHO, U MCCeaytoT BONPOC O TOM, Kakue
npeaynpeauTenbHble Mepbl MOMOrYT n36exaTtb
noao6HbIX KaTacTpod B GyayLLEM.

Mpoknagka Kypca

1o Mepe Toro, Kak NPOXOAMT BCe 6obLue Bpe-
MEHW C MOMEHTa aBapun, BHUMaHUe B CTpaHax,
3aBUCKMbIX OT SAEPHON SHEPTUU, NEPEXOANUT OT
M3Ha4abHbIX, NOIMTUYECKN MOTUBUPOBAHHbIX
peLleHNn Ha NpoLLecchl PEryinpoBaHus. AnoHus,
EBponenckum cotod, CoeanHeHHble LWTtaTtbl, OAJ,
KwTan n gpyrve ctpaHbl Ha4anu aHanus acneKkToB
6e30nacHOCTH, LieNb KOTOPOro — ONpeaenvTb Te
YNyyWeHns1, KoTopble HeOBXOAMMbI KaK Ans cylle-
CTBYIOLMX CTAHLMM, TAK W ANS NNaHMPYIOLLMXCS
MW HaxodsWMXCsA B NpoLecce CTpoUTeNbCTBa.
Komuceus no agepHomy perynmposanumto (CLLA),
06LLEeNPU3HAHHBIM MUPOBOW NInaep B 061acTu
Hags3opa B chepe aAepHOV SHEPreTUKM, cpasy
e chopmupoBana pabouyto rpynny no aHanusy
co6bITui Ha PyKkycume Janunym, Kotopas 3aBep-
lunna ceoe uccnegosanue B none 2011 roaa.

B ocHOBY Nosfly4eHHbIX peKomeHaauum 6bin 3a-
NIOXKEH TaK Ha3blBaeMblI «MPOEKTHbIN MPUHLINM,
KOTOPbIA AaBHO YXe ABNAAETCH KpaeyrofibHbIM
KaMHeM HOPM perynnmpoBaHus B chepe aaepHowm
3HepreTMkn. PeKoMeHaaummn BKIoYaloT B cebs
6onee cTporne TpeboBaHUA K MPOEKTUPOBAHMIO
M CTPOUTENLCTBY aTOMHbIX CTaHLMMU, KOTOpble,
Kak npeanonaraetcs, NOMOryT o6ecneynTb ux
6onee NoMHylo 3aluTy OT aBapui, B TOM Yucne
6onee cepbesHblx, Yem Ha PyKkycume, 6e3 notepu
CUCTEM, KOHCTPYKLIMI M KOMMOHEHTOB, obecrne-
Ynpatowwmnx 6e30NacHOCTb HaceneHus (CM. pas-
nen «PekoMeHayemble n3MeHeHus»). B oTpaciau
C 0406pEHNEM MPUHANN NEPBbIE TPU YKa3aHUsA
Komuceunu, a akecnepTbl nonaratoT, 4TO UX OTHO-
CUTENbHO NPOCTO BHEAPUTb. OAHAKO He SICHO,
KaKkoBa 6yaeT KOHeYyHasi CTOMMOCTb BHEAPEHUS
BCero 060py0BaHNs, KOHTPOSIbHO-U3MEPUTENb-
HbIX NPUGOPOB M NPOrpaMMHOro o6ecrneyeHuns
COMNacHO AaHHbIM PEKOMEHAALMAM, U HACKOSIbKO
BbINOSIHUMbIMU U LOPOrOCTOALMMU ByAyT Ntobble
nocnegytouwme TpeboBaHms.

Hanpumep, BHeapeHue TpeboBaHWA MO
[OCTaTO4YHOMY M HaJEeXXHOMY pe3epBHOMY MUC-
TOYHWKY 3/IEKTPO3HEPTUMU MOXKET OC/IOKHUTLCS
TEM, 4TO MHOTME KOMMaHUK yXKe MUHBECTUPOBAN
CcpeacTBa B pa3fnyHble CUCTEMbI PE3EePBHOI0
nutaHus. Ecnu Bnocneactsumn 6yaeT BobinylleHa
6osee cTporas pekoMeHaauus, Tpebytolas ycra-
HOBKM JONOJSIHUTENbHbIX PE3EPBHbIX MOLLHOCTEW,
3TO MOKET BbI3blBaTb CaMble CEPbE3HbIE NOCNE -
CTBMS A4/19 YXKe NOCTaB/EHHOr0 060pyA0BaHUS.
A B cnyyae, Korga 6yayTt 3atpe6oBaHbl 60nee
CNOXHble NPUBOPLI UK 060py0BaHUE, KaK, Ha-
npumep, B yKasaHUsX Nno ynpaBfeHuto 6accem-
HOM C OTpabOTaHHbLIM TOMIMBOM W YCUNEHHbBIM
KnanaHoMm 3allUTHOro Kopnyca, crneuuanuctam
KOMMaHWN-COGCTBEHHWUKA M NOCTaBLLMKamM 060-
pyaOBaHUSA NpuaeTcs coTpyaHMYaTb A4 Toro,
4TO6bI BbIpaboTaTb cneunduKaL MM KOMINOHEHTOB
M YCTPOMCTB, COOTBETCTBYIOLLMX HOBbIM TpeboBa-
HUAM. 3aTemM UM HYXXHO GyAeT nocTtaBuTb 060-
pyfoBaHWe, NPOBECTU TWATENbHYIO NMPOBEPKY
Ha MPUroAHOCTb K pasmelleHUIo Ha CTaHLUMK U
YCTOMYMBOCTb K CEMCMUYECKON aKTUBHOCTH W,
HaKoHeLl, Nony4YuTb pa3peleHne ot Komuccun
no AAepHOMY PEryiMpoBaHuio Ha AaHHoe 060-
pyaoBaHWe nepej ero ycTaHOBKOW.

Takxe B 61vKaniiemM 6yayuiem ans Toro, Yto-
6bl yAOBETBOPWUTbL HOBbIE TPEGOBaHMA peryns-
TOPOB, KOMMNaHWK-BNagenbLbl, 6asupytolmecs B
CLUA, LoMmKHbI 6YOYT yBENUYUTL BIOMKEThI Kanu-
TaNbHbIX BNOXKEHWI B yKe NOCTPOEHHbIE CTaHLIMK.
BecbMa BEpOATHO, 4TO MBMEHUBLLMECS YCIOBUS
NOBMMSAIOT HA X UHBECTULIMOHHbIE MPUOPUTETbI
B OTHOLLIEHWM 3aM1aHMPOBaHHOM MOAEPHU3ALMN
1 yBEMYEHNUST MOLLHOCTH 6/10KOB. HakoHel, UM
npuaeTcs Hanaautb Gosiee TECHblE KOHTAKTbl C
aKLMOHEepamMu U B CBOEN PUTOPUKE YYUTbIBATb
MEHSIOLWMNCA NONUTUYECKMI NaHawadT 1 BO3-
pocuiee 6eCnoKONCcTBO 06LLECTBEHHOCTH. B 06-
LeM, AepHas 3Heprus No-npexHemy nosb3yeTcs
noaaepxKomn Hacenenus CLUA, Ho 3Ta nogaepKa
HECKOJIbKO YMEHbLLUKNACh, @ MPOTUBHUKMU SAEPHOM
3HEPrUKN YKPEMWIN CBOU MO3ULIUN.

B HacTosiwee BpeMs GONbLIMHCTBO 3KC-
NnepToB YTBEPXKAAMOT, YTO PAcXofbl, KaK NocTo-
SIHHblE, TaK U OAHOKpaTHble, KoMnaHui B CLUA
6yayT HaxoaMTbCS B Npeaenax 06Liero rogoBoro
Glo[yKeTa OTpac/v Ha KanuTanbHble BIOXKEHUS.
(OuEeHKM CTOMMOCTH COBNIOAEHMS HOBBIX TPEGO-
BaHWM pasnMyaloTcs, U B KOHEYHOM CYETE OHM
6yayT 3aBUCETb OT KOHKPETHOMO TUMNa U MOAENM
Ka)K[0ro KoMnoHeHTa). bonee 10ro, HET HUKaKKX
NPU3HAKOB TOro, YTO HOBbIE NpaBMIa HEraTUBHO
NOBUSIOT HA CTOMMOCTb 3KCMyaTalMM aTOMHbIX
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CTaHLMM U TEM CaMblM Ha 9KOHOMMUYECKYIO BbIrOay
OT NPOAaXKW 3NEKTPOIHEPIUN MO CPABHEHMIO C
yrnem v ra3om. Takow BbIBOA, 0JHAKO, OCHOBbIBa-
eTCsl Ha NPeAnOoCbINKe, YTO BHeAPEHWe yiyYyLeH-
HOro 060pyAOBaHMA Ha CTaHUMAX He NpuBeaeT
K Nt06bIM OLLYTUMbIM HE3anaaHMPOBaHHbLIM UK
NPOAO/IKMUTENBHBIM MPOCTOSAM.

Pesiomupys, MOXKHO OTMETUTb, YTO HOBbIE
TpeboBaHMa 6€30MacHOCTU He HaHecyT yliep-
6a [40NrOCPOYHbBIM MfIaHam No 06CNYXMBaAHUIO
WK CTPOMTENBCTBY SAEPHbIX peakTopos B CLLA.
[MaBHas oNacHOCTb AN SAEPHON IHEPreTUKM 3a-
K/oYaeTcst He B HOBbIX TPeOOBaHMSX, @ B HU3KUX
LleHax Ha NpupoaHbIn ras. Ecnu gpyrvue cTpaHbl
BHELPAT CXOXKMe Mepbl, TO JaNbHeNLee pa3BuTne
A0epHON 3HepreTuku 6yaeT CKopee 3aKnioyaTbes
B NPUMEHEHWM HOBbIX METOA0B MPOEKTUPOBAHMS
W YNyYlWeHHbIX adMUHUCTPATUBHbLIX METOAMK, a
He B rno6anbHOM MepecMoTpe BCEX NMPOEKTOB
WK MOSIHOM OTKa3e OT HMX.

Ha yem e AoNMKHbl KOHLEHTPMpOBaTLCA
Bnajenblbl U onepaTopbl AAEPHbIX CTaHUMA B
Mupe nocne Pykycumebl, 4To6bl 06eCneynTb CBOIO
[10/110 B MMPOBOM MPOU3BOACTBE 3HEPTUn? UM
HY)KHO 06paTUTb BHUMaHWE Ha ABe Belw. Bo-
nepBbIX, OHU AOMKHbI 60/1€e€ WMPOKO NOAXOAUTb
K onpeaeneHuto aKcnayaTauMoHHOro pucka u
€ro nocneacTBui, Kak Ha YpoBHE CTaHLMK, Tak
1 Ha ypOBHE KOMMNaHWW 1 AepxaTb B yMe Mepbl
no nNpefoTBpaLLEHNIO aBapuii U Mepbl Mo pea-
rMPOBaHUIO Ha HUX. BO-BTOPbIX, UM HYXHO Npw-
NIOXWTb YCUNIUSA B 06/1aCTV ynpaBfieHUs MpoeKTa-
MM 1 ycrewHo pa3paboTtaTb U BHEAPUTb HOBOE
NOKOJNIEHNS AAepHbIX cTaHuMi. O6e 3TW 3aaayn
TpebyloT 60/1e€ BbICOKOIO YPOBHS MPO3PavyHOCTH
NPUHUMaEMbIX PELLEHWI B OTPACK; AN MHOTUX
KOMMaHWIM 3TO MOXET CTaTb CePbe3HbIM NPensT-
ctBMeM. O4HaKO 3TO TaKXKe NO3BOMUT Nnaepam
oTpacnv NPoAEMOHCTPMPOBaTL MUPY CBOIO CTe-
neHb NPUBEPXKEHHOCTU BbICOKMM CTaHAapTaMm
ynpaBAeHUsa pUcKamu, NPOEKTUPOBaHMUS, nna-
HUPOBAHUSA U peann3aLmm NPOEKTOB.

MepeouyeHKa pucKoB

[oKa elle He OKOHYaTENbHO MOHATHO, Kak
HOBble pekomeHaauun Komuceum no saepHomy
perynMpoBaHu1io NOBAMAIOT Ha NapK SAepHbIX
peakTopoB B CLLUA. OgHaKo iICHO 01HO: METOAbI
OLIEHKM PUCKOB, KOTOPbIMU TPAAULIMOHHO NONb30-
Ba/JMCb KOMMaHWK OTPACAK, LOMKHbI UBMEHUTHCS.
B yacTHOCTH, fOMXKHa 6bITb NPOM3BEAEHA Nepe-
OLeHKa MasioBEPOSATHbIX PUCKOB CO 3HAYUTENb-
HbIMW NOCNEACTBUAMMU. 3aLUULLEHHOCTb CTaHLMI
M MeToAbl pearnpoBaHuns UX COGCTBEHHUKOB
[OMIKHbI YNy4lWKUTbCSA. BepoaTHOCTHas oueHKa
PUCKOB, NpUMeHsieMas B oTpacnu ¢ 1979 roga
nocsne aBapuun Ha octpose Tpu Mawn, wt. MNeH-
CUNIbBaHUS, NONYYUT elle 60/bliee 3HaYeHne ans
obecneyeHuns 6e30MacHOCTH A4EPHbIX PEaKTOPOB
B 6yayuiem. OnepatopamM Heo6xo41MMo ByAeT pas-
paboTaTb METOAONOrMIO YAYyHLEHHOIO aHann3a
PUCKOB, KOTOpas cnocobHa ageKBaTHO CNpPaBUTb-
C$1 HE TOJIbKO C «TPaAMLMOHHbBIMW» CLIEHapUaMKU
aBapui M3-3a OWMOOK NPOEKTUPOBAHUS, HO U
C ropasfio MeHee BEPOSTHbIMU «4HEePHbIMU fe-
6eaamu». HakoHel, MHBECTULMOHHbIE peLleHns
[OMKHbI ByAyT OTPa3uTb 3TU HOBbIE NOAXOAbI K
OLeHKe puCKa.

NHTepnpeTaunsa nepBon pekomeHgaumm ot
pa6oyeir rpynnbl no dykycume Komuceum no siaep-
HOMY perynvmpoBaHuto, KoTopas 6yaeT paccMoTpe-
Ha B creaylolem rogy, Bbl3blBaeT HanbombLUyio
HeonpeaeneHHoCTb. B Hel yKa3blBaeTcs, 4To He-
06X0AMMO BKIKOYUTL TPEOOBAHMS, OTHOCALLMECS K
3anpoeKTHbIM PUCKaM, B ONpeaeneHne agexsar-
HOW 3alUMTbl OT aBapui: ypaBHOBELLIMBAHUS pU-
CKOB MepaMu No 1x NpefoTepaLleHnto 6e3 yyeTa
CTOMMOCTH, KOTOPast MOXET MNOCYXKUTb TOPMO30M
Npv NPUHATUKU pelleHnin. Pabo4yas rpynna otme-
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HewnsBecTHble —
Hen3BecTHble -~ - ~ AHanus paspy-- MoBbIWeHHas
PoneBble Urpbl PazBuTHE LWEHNI: OLeHKa FMBKOCTb U
- U CUMYNATOPbI cLeHapveB YyA3BUMOCTH = ' afanTMBHOCTb
PaccmoTpeHne
06beM Z YU MOHUTOPUHT
puckos KaTanor noteHLm- . AT o
a/IbHbIX PUCKOB " accMOTpeHne: :
-~ s Kapra HOBbIX -
Tpa.UMLl.MOHHoeI " npuopuTeToB p1cKoB  PaccmoTpeHue
ynpaBneHne  nngpuckos - | CUCTEMHbIX PUCKOB
pUcKamu ) - ‘M B3aUMO3aBUCH-
M3BecTHblE . mocTen
HeunaBecTHble
BbisiBNeHne puckoB YCcTOM4YMBOCTb
1 ynpaBneHve umu TpeGoBaHus U Lenu npeanpuaTs

TUNa, 4TO 3TU MePbl aHaNOrMYHbl PENYIATOPHbLIM
U3MEHEHUAM, BHEAPEHHbIM MOce TePPOPUCTY-
yeckux ataKk 11 ceHTabps 2001 roga. OgHako
3TW Mepbl MOTYT UMETb Fopas3ao Aasblie nayline
NnocneacTBUs, €Ciu NpUHUMaTb BO BHUMaHWe
MHOYECTBO BO3MOMXHbIX COObITUN-«HEPHbIX Je-
6enew». I nencrTemTeNnbHO, BECbMa BEPOSITHO, YTO
pacwupeHne NpuHUMNG ageKBaTHOM 3aluThbl B
3Ha4uTENbHOW CTENeHn nepedopmaTpyeT BeCb
Habop HOPMAaTUBOB U MpPaBMJI.

TpaAMUMOHHbIE MOAXOAbI K YPaBNEHUIO PU-
CKaMW OCHOBbLIBAIOTCA Ha OLlEHKEe BEPOSATHbIX
NoCneACTBMIM NOTEHLUMANbHbBIX COObITUI; OHU He
COBCEM MPUTrOAHbI K KpalHe MafoBeposiTHbIM
pUCKaM C cepbe3HbIMU NOCNeaCTBUAMU. «Hep-
Hble ne6ean» NpeacTaBnalOT co60n Npobiemy
NS TPaAMLMOHHOIMO NoAXo4a, NOTOMY YTO Aaxke
€CM 0XMnAaTb HaCTYNIeHUs 3TUX COObITUI, UX
nocneacTBUS He YKNaablBalOTCs B NpeacKasye-
Mble npeaensl. B cnydyae Tparnvyeckux cobbiTum
Ha ceBepo-BOCTOYHOM nobepexbe AnoHun B
MapTte 2011 roga, «<4epHbiM nebeaem» b0 He
3eMNETPSICEHME U LiyHaMM, KOTOPbIE BMOSTHE MOXK-
HO 6bIN0 NPeABUAETL, a UX MacluTabbl. [Apyrown
npumep — 3emneTpsceHue, Kotopble Nponso-
LINO Ha BOCTOYHOM nobepexbe CLUA B aBrycte
2011 roaa. OHO 6bI/I0 3HAYUTENBHO CUMbHEE,
4eM CYMTaNoCb BO3MOXHbLIM B 3TOM peruvoHe.
TeppopucTMyecKkue aTakm B ceHTabpe 2011 r.
— 3TO TaKOW XK€ «4epHbIN ebeb», HO He NOTOMY
410 B CLUA HMKOrga He 6b110 TEPPOPUCTUHECKUX
aKTOB, OHM BblNK, a U3-3a Ux MaclTaba, METOA0B
W TMraHTCKMX MOCNEACTBUM.

Komnanuu agepHon aHepreTukun CLLA gonx-
Hbl yNy4LIWTb CBOM METO/bl YIPaBAEHNUS PUCKaMM
AByms cnoco6amu. Bo-nepBbiX, UM HEO6X0ANMO
06GHOBWTb CYLLECTBYIOLLYIO METOAONOMMIO OLLEHKM
PUCKOB AN TOro, YTOObI BK/IOYUTL B HEE Maso-
BEPOSITHbIE PUCKK, UMEIOLLNE Cepbe3Hble Mo-
CNefcTBuA. ITO NOTPEBYET YyHLLEeHUS TEKYLLUX
npoLeayp ¥ MHCTPYMEHTOB ANS TOro, YTOObI Bbl-
[eNnTb NoTeHLMalNbHble PUCKK U3 3HAYUTENIbHO
6onee O6LWMPHOro NONS HeomnpeaeneHHOCTH,
Yyero paHblle He genanocb (CM. guarpammy 2).
TpaAnuMOHHbIE pelleHns 06 «M3BECTHbIX He-
W3BECTHbIX» AOMKHbI ObITb paclMpeHbl, 4TOObI
BK/tOYATb TAKKe «<HEU3BECTHbIE HEU3BECTHbIE».

MnaHWpoBaHuWe cLueHapueB, KOTOpbIe BKO-
4aloT B ce65 cuTyauuu, camu no cebe Henpeacra-
BUMbI€, MOXET OKa3aTbCs NONE3HbIM UHCTPYMEH-
TOM B UBMEHEHWM Cnocoba MblLLIEHUS NPU Bbl-
SIBIEHUN PUCKOB U OLLEHKE YA3BMMOCTeN. Peluas
3TV 3a4a4v, PyKOBOACTBY KOMMaHWIM NPUXOANTCS
MCXOANTb N3 HEBO3MOXHbIX MPEANOChINOK, KakK,
Hanpumep, ecnu 6bl NyTELWECTBEHHUK B NYyCTbIHE
0BHapPYKUN IMHKOP BpeMeH paxaaHCKon BOMHbI
CLUA, v 3aTem nccnenoBaTb BO3MOXHbIE YA3BU-
MOCTH, KOTOPbIE M3 HWUX cnedytoT. YacTo, Korga
NPUXOANTCA PEKOHCTPYMPOBATL Lienb COOLITUN,
KoTOpas NpuBena K Kaxylemycst He06bACHUMbIM

CO6bITHIO, CLIEHapUI, KOTOPbIM paHee cyuTancs
HEMBbIC/IMMbIM, CTAaHOBWTCS BMOJSIHE MpaBAoO-
noao6HbIM, MYCTb U ManoBEPOATHbIM. pyrum
Ccnoco60M M3MEHUTb MOAXOA K OCMbICIEHUIO
6yayLnX COBbITUI ABNSIOTCA PONEBbIE UMPbl U
WHbl€ CUMYNSLIMM peasibHOro M1pa; B 3TUX Urpax
MOJAENMPYETCSA COXHOCTb peanibHbIX COObITUHN,
Korfa Kaxylleecs paunoHasibHbIM B3aUMOAew-
CTBUE MEXAY UTPOKaAMKW UK UX AENCTBUS MOTYT
NPUBECTU K HEMpPeACKa3yeMbiM pesysbratam.
[ny6oKoe uccnegoBaHmMe B3aMMo3aBUCUMOCTEN
W KOPPENAUUN MeXAay pasnnyHbiMu GpakTopamu
pUCKa TaKXe MOXEeT MOMOYb OTKPbITb JOMNOMHM-
TeJbHblE BAUSHMWS U NOTEHLMASIbHbIE CUCTEMHbIE
nocneacTeums.

BnagenbLeB aTOMHOM CTaHLUKU HEOBXOAUMO
NooLLPSATb, YTOGbI OHM COBMECTHO Y/y4Llanu CBOU
BO3MOXHOCTU MO BbISIBAIEHMIO PUCKOB. [Tpodec-
CUOHanbHbIE FPYMMbl, TEXHUYECKNE IKCNEPTbI U
opraHbl Mo NoAAEPKKEe OTpPacaK JOMKHbI pabo-
TaTb coobla Ans Toro, 4Tobbl pa3pabaTbiBaTbh
aHaNUTUYECKMUE UHCTPYMEHTbI U METOAbI OLEHKMU
PUCKOB, KOTOPblE MOTYT GbiTb MCMOJIb30BaHbI
OTAENbHbIMW COBCTBEHHWKAMM CTaHLMW U one-
paTtopamu Ans KOJIM4eCTBEHHOro onpeaeneHus
BEPOSTHOCTU M MOCNEACTBUI KOHKPETHbIX NMECCH-
MWCTUYHbIX CLIeHapueB. TeEXHWUKM, pa3paboTaH-
Hbl€ C MUCMONb30BaHMEM 3TOro Noaxoaa, LOMK-
Hbl COOTBETCTBOBATb KyJ/IbTYpe W OMbITy AaHHbIX
KoMMaHui. CoOGCTBEHHWUKM CTaHLMI TaKKe MOryT
MCMonb30BaTh UX NPU BHEAPEHUM TpebGOBaHUN
perynaTopos, H4TO NOTEHLMaNbHO MOXKET obner-
YWUTb MPOXOXKAEHUE NpoBepoK Komuceun no saep-
HOMY PEryiMpoBaHMIO U LIMKIa COrnacoBaHui,
ob6ecneynBast Mpu 3TOM «PasyMHYI0 yBEPEHHOCTb»
B 9KCMyaTaLMOHHOW 6€30MacHOCTH.

KoHeyHasa uenb cnepylolwero NOKONeHUs
METOZ0B YNpaB/IEHUS PUCKaAMMK COCTOUT B pas-
paboTKe TaKoro oTpacieBoro Noaxoaa K onpe-
[leNIeHNIO U KONIMYEeCTBEHHOMY U3MEPEHUIO Be-
POSITHOCTW HACTYMEHWUS COObITUI, aHANOMMYHbIX
dyKycrMe, KOTopbIi 6yAeT yIOBNETBOPSATL H06LIM
TpeboBaHUAM perynsaTopoB no 6e30nacHOCTH U
YCNOKOWUT 06LECTBEHHOCTb, MPU 3TOM Byay4u
3KOHOMMWYHbIM W MPOCTbIM BO BHeapeHuu. o-
CKOJIbKY KOHLIeNUMUs padyMHOM YBEPEHHOCTH U
afleKBaTHOM 3alUWTbl HE BKIOYAET B ce65 NpsiMOn
aHanu3 3aTpaT U BbIrog, 1to6oe OTCTynneHue
OT BbllUEYyKa3aHHOM LIe/In MOXET HaHeCTn Bpes
6yayuiemMy aaepHOM IHEPTrETUKN.

Cnepytouiee 1, BO3MOXKHO, elle 6onee BaxK-
Hoe TpeboBaHWe 3aK/1lo4aeTcd B TOM, YTO He-
06X0AMMO YBENIMYUTb YCTOMYMBOCTb CTaHLMNA,
NpeanpuaTui 1 OTpaciau B LESIOM TakK, 4YToObl
OHW MO BblAepXUBaTb NOAOGHbIE Henpea-
CcKasyeMble co6biTHs. OT onepaTopoB aTOMHbIX
CTaHUMI, HECOMHEHHO, NOTPebyYIOT BHEAPEHNS
onpeaeneHHbiXx Mep No YyCUIEHUIO 3alluTbl, HO
UM TaKxKe 6yayT peKoOMeH10BaTb NPUHATL Gonee
aKTUBHbIE MEPbI MO YNy4LWEHUIO METOA0B OLIEHKM




PUCKOB BO BCEW KOMMaHUKU. 3TO BieYeT 3a Co-
601 npuMeHeHune 6onee abGEKTUBHbIX CPEeACTB
no BbISIBIEHUIO NOTEHLMANbHbIX aBapun U UX
NoCneacTBmMi M pa3paboTKy LLeNoro crnekrpa
[ENCTBUN MO UX YyCTPaAHEHMIO.

PeKomeHlyeMble H3MEeHEeHHUnA

B ntone 2011 roga Komuccusa no agepHoMy
perynMpoBaHuio onybnnMKkoBana pekoMeHaauum
Ha OCHOBE OLLEHKW Paboyew rpynnbl Mo uccneno-
BaHWIO aBapum Ha PyKycMMe n Tex CneacTBun,
KOTOpble MPOUCXOAAT U3 NPUMEHEHUS TEKYLLMX
npoweayp 1 HopM. Paboyasi rpynna Bbinyctuia
12 pekoMeHaauun.

1. Co3paTtb IOTMYHYI0, CUCTEMHYIO U CBA3HYIO
CTPYKTYPY peryimpoBaHus afeKkBaTHON 3aLmThl,
KOoTOpas Hagnexalnm o6pa3oM KoMneHcupyeT
BO3MOXHbl€ PUCKM [NTYGOKO 3LLEIOHUPOBAHHOM
3alMTON.

2. MNoTtpeb6oBaTb OT IMLIEH3NATOB NEPECMO-
TPETb U NPY HEOOXOAUMOCTU YAYHLLUTL CIPOEKTH-
POBaHHYO 3aLLUMUTY OT CENCMUYECKON aKTUBHOCTH
1 3aTonneHus.

3. OueHUTb B JONFOCPOYHOM MepCrnexkTuBe
BO3MOXHOCTb NpeA0TBpaLLEHNS U YMEHbLUEHUS
PUCKOB 3aTOMEHUSA U NOXKapoB, BbI3BaHHbIX
3eMyIeTPSICEHUEM.

4, Yny4WwmTb 3aLLMTy CTaHLMK OT OTKIIIOYEHMS
3HEPruu 4S9 BCex aKCnayaTupyemblx 1 naaHupy-
€MbIX PeaKTOPOB A5 MPOEKTHbIX U 3aMPOEKTHbIX
PUCKOB TaK, 4TOObI CTaHUMS GyHKLUMOHMPOBana
npu o6bIX 06CTOATENLCTBAX.

5. MNoTtpe6oBaTb BHEAPUTb HALlEKHbIE, YCU-
JIeHHble KnanaHbl AN19 KUNsLWen BoAbl B peaKTo-
pax ¢ 3awmnTHOM 0605104KoM TMna | m .

6. PaccmoTpeTb NpeasioxeHMs No KOHTPOIO
BOJOPOAA BHYTPU 3aLLUTHON 0BOIOHKM U UHBIX
KOHCTPYKLIMW.

7. YNydlIKUTb XpaHunuiLa ans otpaboTaHHOro
TonnmMBa u Npubopsbl Ana 6accerHa oTpaboTaH-
Horo Tonnvea.

8. YeunuTb U BHEAPUTb Mepbl N0 Ype3BblHam-
HOMY pearvMpoBaHuIO Ha CTaHL M.

9. MoTpeb6oBaThb OT OMEPaToOPOB, YTOObI NIaHbI
no 4Ype3BblHaHON CUTyaLMKN Ha CTaHLMK BKIIO-
Yanu B ceba Mepbl N0 pearnpoBaHMio Ha Npo-
[IOJIKUTENbHOE OTKIIIOUYEHWE INTEKTPOIHEPTUN U
Ha aBapwuto B HECKONIbKMUX GIOKax.

10. O6ecneyunTb A0NONHUTENbHbIE CTENEHU
3alUWTbl OT OTKIOYEHWS INIEKTPUYECTBA M aBapun
Ha HECKONbKMX BNOKaXx.

11. PaccMoTpeTb Mepbl AKCTPEHHOTO pearu-
poBaHus B chepe NPUHATUS PeLEHN, 3aLMnTbI
OT parauun 1 NPOCBELLEHNS HaceneHus.

12. Yeunutb HaA30p 3a UCMOSTHEHMEM TULIEH-
3MaToM TpeboBaHuit N0 6€30MacHOCTH, yaenuB
6onbliee BHUMaHUe TpeboBaHUSAM ry60oKo alle-
JIOHUPOBAHHOM 3aALLUMTHI.

Bnocneacteuun, 12 mapta 2012 roaa, Ko-
MUCCKUS BbINyCTUIa NePBble perynsiTopHble Tpe-
60BaHusa ans KomnaHuit CLLUA Ha ocHoBe npwu-
OpUTETHbIX (YypOBEHb 1) pekoMeHaaLmm Paboyen
rpynnbl. ToM YKasaHwusi, KoTopble Gblin BbIMyLLEHbI
Komuccuen, TpebytoT obecnednTtb ynyyleHne
6e30MacHOCTH yxKe paboTaloWnx 1 eLle cTpos-
LMXCA PeaKTopoB.

B aTux ykasaHusax cogepkartcs TpeboBaHms
K BNagenblaM aTOMHbIX CTaHLMI N0 BHEAPEHUIO
cnefyoLwmx ynyyeHnn 6e3onacHocTym:

e co3JaHue MeTOAMK yCTpaHeHusa nocnes-
CTBMI NPUPOAHBIX KaTacTpod, KoTopble MOryT
BbI3blBaTb OTK/OYEHME MUTAHUS Ha CTaHLMK;

e o6ecneyeHne CTaHUMUM HadeXHbIMU YCU-
JIEHHbIMU KNlanaHaMu Konmnaka peaxkTopa;

° yy4yleHne o6opyaoBaHna 6accenHa ¢ oT-
paboTaHHbIM TOMIUBOM.

CornacHo aTUM yKa3aHuaMm, AaHHble AeCTBUA
[IOJIXKHbl ObITb BbINMOHEHbI B TEYEHUE ABYX LM-
KNOB Nepesarpy3ku Tonamea unm K 31 gekabps
2016 roaa B 3aBMCMMOCTH OT TOTO, 4TO HACTynuT
nepBbIM.

Komucceus Takke Hanpasuna npocbOy Ha Bce
CTaHLMKU 3aHOBO OLEHWUTb CENCMUYECKYIO aKTUB-
HOCTb M BEPOSATHOCTb 3aTOMJEHUS Ha KaXKaow
nnouwajKke ¢ MCnonb30BaHNEM COBPEMEHHbIX
METOAMK, NpoBecTn nHenekumio A3C, 4tobbl yoe-

Ounarpamma 3. [Mo6anbHoe CTPOUTENLCTBO HOBbIX IAEPHbIX CTaHLMUI
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[MTbCS, YTO 3aLLMTa OT ITUX YrPO3 AENCTBUTENBHO
MMeeTCs B TEKYLLMX MPOEKTaX, U 3aHOBO OLEHUTb
Cnoco6bl CBA3M NPU Ype3BblHaMHOM CUTYyaLLMK U
rOTOBHOCTb NMepPCcoHana K HUM.

[ns ocTtaBWHUXCA peKoMeHAauu nepsoro
ypoBHsa Pa6oyen rpynnbl Komuccus Bbinyctuna
npeaBapuTeNibHOE YBEAOM/IEHUe O npeanarae-
MbIX PELIEHMSAX B OTHOLIEHUM OTKITIOYEHWU INEK-
TpuyecTBa. B 6nunxanne HeCKoNbKO MecsiLEeB
OHa BbINYCTUT NpefBapuTeNibHOE YBEAOMIEHNE
O npeanaraemMbix pelleHnsax B OTHOLWEHMM YTOY-
HEHUS U MHTErPaLLMK MHCTPYKLMUM MO AENCTBUSAM
B Ype3Bbl4aWHOM CUTyaLIMK, B OTHOWEHUU PEKO-
MeHAauun PYKOBOACTBY NPU CEPbE3HbIX aBapu-
AX M 0OBLMPHBIX PEKOMEHAaLMI MO YCTPaHEHUIO
nocneacteun aBapui. K cepeanHe 2012 roaa
COTPYAHWKK KOMUCCUUM NNaHUpPYIOT NpeacTaBuTb
CxeMy npeanaraemblix 4ENCTBUI B OTHOLWEHMUM
OCTaBLUMXCH PEKOMEHAALIMI BTOPOro U TPETbEro
ypoBHen Paboyen rpynnbl.

CTPOUTENLCTBO HOBLIX PEaKTOPOB

ATOMHbIE CTaHLMK, KoTopble 6binn 3anna-
HUPOBaHbI WX HAaXOAWIUCH B NpoLecce CTPOou-
TeNbCTBa Ha MOMEHT KatacTpodbl Ha PyKycume,
6yayT AOCTPOEHbI (76 cTaHuMi Ha uonb 2012
roga), HO MX KO/IEKTUBHbIN CTaTyC U3MeEHWUCH
(cm. gnarpammy 3). [Inst Toro 4To6bl COXPaHNUTb
[lOBEpUE HaceneHus, 0Tpacib JO/MKHA KaK MOX-
HO MeHbLe OTK/IOHATLCA OT 3anjlaHUPOBaHHbIX
YPOBHEN MHBECTULMI U rpadmKoB paboT. Ecnu
NPOEKTbI, KOTOPble cervyac HaxoasaTcs ele B
cTaguu pa3paboTKu, He CMOryT YA0BNETBOPUTL
0XMAaHMs N0 CBOEN CTOMMOCTH U rpaduKy BBEAE-
HWS B 3KCMyaTaLmio, 3T0 HAHeCeT yaap Nno Bo3-
MOXHOCTSIM BHEIPEHWS CIeayIoLLEero NOKONeHUs
peaKTopoB. JInaepbl AAEPHOV 3HEPTETUKN CMOTYT
[OCTUYb CBOWX LieNnien, TONbKO €CNu U3BNEKYT
YPOK U3 Npo6sieM U pe3ynbTaToB npeablayLiero
CTPOWUTENbHOIO LMKIa WM NocnejHero onbita B
peanu3aunu NPOEKTOB.

Hes3aBepLueHHbIe NPOEKTbl BapbUPYOTCS OT
nepBOHavabHbIX MOMbITOK CTPOUTENbCTBA aTOM-
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MprMeyaHue: BKIIOYEHbI CTAHLIMM, CTPOSILLMECS MW 3amaHUpPOBaHHbIE K cTpouTenbeTBY K 2020 roay, B TOM YWCIe SMOHCKWE CTaHLMW, HECMOTPS Ha UX HeomnpeaeneHHbIi cTatyc
McTouHuK: BecemupHas agepHas accoumaums, nonb 2012; BbIGpaHHbIe KOPPEKTUPOBKU OCHOBAHbI Ha JaHHbIX MO KOHKPETHBIM CTaHLMAM 1 COBOKYMHbIM MiaHam cTpaH
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Anarpamma 4. Cuctema METOAUK yNpaB/ieHUsl NIPOEKTOM

KPUTUHECKHU BAXHbIE METO/1bl OCYLLECTBJIEHUA MPOEKTA

MNepBuyYHbLIE METOADI

Mpouecc pent-
CTBWS, ynpasne-
HWS NPOEeKTaMu

npuBOAUT UK

KoHTponb
KayecTBa

12] OGecneyeHne oxpaHbl TpyAa,

1 OXpaHbl OKpY¥KatoLen cpefbl

A |
noAfepXuBaeT ...

AISDHUBACT gy T YnpasneHue 8 Ynpasnetue
no 3ajaHHou ey | TPe6OBaHUSMH rpadbuKoM
nporpamme ! i

| [ Ynpasnexue
| 3apaboTaHHON CTOMMOCTbIO
i
'(9) 10
i Ynpasnexve YnpasneHve
| drHaHcamMm pUcKamu
VlHd)paCprK— B e T ——
Typa, KoTopast
nossonset A BcnomMorartenbHble METOANKH
ocywecTanATe [,
u o6nerdaet e PaGouas CoTpyAHN4ECTBO
ocyllecTBneHve ; moAesb C KNMeHTamMu
npotecca
OpraHu3aLmoH- B0O3MOXHOCTH NpeAnpuUATUS

Hble MOUTUKKU U
HaBbIKK, KOTO-
pble obecneyu-
BaloOT UCMONHE-
HWe npouecca

I

4

npoexTa

HOW CTaHUMW B CTpaHax, He MpUHanexalmx K
O3CP (OpraHu3aLms 3KOHOMUYECKOr0 COTPYAHK-
yecTBa v pa3BuTUA — Pepa.), 4O MOAEPHM3ALMM
CYLLEeCTBYIOLMX CTaHLUMI B Pa3BUTbIX CTpaHax;
OHM BKJIIOYatOT B ce651 CMeCb CTapbiX U HOBbIX
TEeXHONOrni. CKOPOCTb MX 3aBEpPLIEHUS TaKKe
pasnunyaercs; Bo PpaHumMnm n GuHASHAUKM Mo-
npexxHemMy NpocTon, 3aTo B Kntae npouecc naet
NOJIHbIM X040M. B yncne o6bl4HbIX Npo6aem npuo-
CTaHOB/EHHbIX MPOEKTOB — cabast KoopAUHaLMS
BHYTPUW MpOEKTa, HU3KUIM YPOBEHb yNpaBieHus
W HeHa[exalllee KayecTBO BbIMOMHEHUS paboT.
Bce 6onee ycnelwHble NPOEKTbI CTPOro CleaytoT
rpaduKky paboT, OCyWeCTBASIOT KOHTPONb Haj
pacxoaamMu U CTPeMSATCS NOBbICUTL MPOU3BOAN-
TeNbHOCTb Tpyaa paboyux.

B aTom cBeTe MOXHO cyuTaTb yaaden To,
4YTO peHeccaHC SA4epPHON 3HEPreTUKKU, IKOHO-
MUYecKoe BO3POXKAEHUE SAePHOM OTpacu, Bbl-
3BaHHOE NOSIBEHUEM TEXHONOTUMA U METOAMK
HOBOrO NMOKOJIEHNS (TAKMX KaK MOAYNbHOCTb
CTPOUTENBCTBA U YNPOLLEHHbIE MPOEKTbI peakK-
TOPOB), KOTOpPble MO3BONSAOT 4O0O6UTLCSA 6onee
3 dEKTMBHOIro BoO3BpaTa MHBECTULMIA, HAYMHa-
eTca mefneHHo. 310 aaeT CO6CTBEHHMKAM, Npo-
1M3BOANTENSM 060PYAOBaAHNUS U cneLnanncTam
Nno NPOEKTUPOBAHMUIO, MaTePUanbHO-TEXHUYE-
CKOMy o6ecneveHunto n ctpoutenoctay (MMTC)
BpeMS Ha BbIpabOTKYy KOHKPETHbIX AENCTBUI
no Mo6MAM3aLMKN U CTPOUTENBLCTBY M Ha Yayy-
LeHWe KayecTBa NPOEKTHOTO NAaHUPOBaHUA U
peanusauunn. B CLLUA akcnepumeHTanbHble Npo-
eKTbl AN AEMOHCTPALMUN 3IDDEKTUBHbBIX METOANK
ynpaBieHns BKOYaloT B ce6s He3aBepLUeHHble
NpoeKTbl KomnaHui «CazepH KamnaHu» 1 SCANA
M 3aKOHYEHHbIM NPOEKT «YoTTC Bap-2» (aonvHa
pekn TeHHeccH). TTOCKONbKY NPOEKTbl KOMMa-
HuW «CazepH KamnaHu» 1 SCANA — 370 nepBble
NaCTOYKM HOBOTO BO3POXKAEHUSA SAEPHOM OT-
pacnu B CLUA, oH1 HaxoasaTcs NoA TwaTenbHbIM
HabnaeHWeM: ecnv oHu 6yayT 3aBeplleHbl,
He CMIMLLIKOM BbIXxoAa 3a npegenbl 6ogxeta v
rpadvKa, 3a HUMK NocnegyeT co3jaHne Apyrux
CTaHuuMi. A ecnn HeT, TO Ha KaKoe-TO BpeMs
KOHEeN npuaetcs npuaepxarb.
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IlynpaBneHue npoLeccom
€O CTOPOHbI MeHempKepa

Mpouecc
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I !
: MPOEKTUPOBaHHs :

'@  Pa3BuTHe 1 nepegaya
~ MpOEKTa MeHemKepom

K coxkaneHnuio, 60nblune KanuTanbHble Npo-
€KTbl UMEIOT NPOAOIKUTENBHYIO UCTOPUIO CPLIBOB
CPOKOB peanusaLu rno psamay NpuyunH, B TOM YUcne
13-3a N0X0ro NaHMpPOBaHUS, He3aBEPLUEHHO-
ro NMPOEKTUPOBAHUS, POCTa LeH Ha maTepu1ansl,
najaeHus NPOM3BOAUTENbHOCTH, HEHAEXKALEero
KayecTBa M HeJOCTaTOYHOr0 KOHTPOJIA Haj Npo-
eKToM. HoBeWnwne npoeKTbl TaKKe MOryT 6biTb
noABEPKEHbI 3TUM NpobsieMaM. B Taknx npoekK-
Tax KOMaHAbl MO CTPOUTENBLCTBY U MPOEKTUMPOBA-
HUI0, CKOpee Bcero, paboTaloT BMECTE BNEPBbIE;
KOMaH/bl JOSI*KHbl B OCHOBHOM MNonaratbcs Ha
NOCTaBKM U3-3a pPy6eXKa, a HanTU KOMMETEHTHbIX
PYKOBOAUTENEN, TEXHUYECKYIO MNOALEPIKKY U pa-
6041 NepcoHan He Tak NPocTo.

B pe3ynbraTte ueHa 0gHON S4epPHOM CTaHLMK
MOXET NErKo BbINTW 3a Npeaesibl OLLeHOYHOWM CTOo-
MmocTK oT 7 o 8 mnpa nonnapos CLUA. YcneuwHoe
3aBepLIEHNE CTPOUTENBLCTBA CTaHLMKN 3aBUCHT OT
€cnoco6HOCTH BNagenbLeB pa3BuBaTh v BHEAPATb
3bdEKTUBHbBIE METOAbI YNIPABNEHUS MPOEKTAMM,
BKJIlOYas N1laHMpPOBaHWE NPOEKTA, OLIEHKY Xoaa
paboTa 1 NpsIMOV Haa30p, a TaKKe NoaApPob6HbIe
METPUKM BbINMOMHEHUS NMPOEKTa M NpoLeaypsbl
OTYETHOCTH, HEOBX0ANMbBIE ANS NONYYEHNS yCreLl-
Horo pesynbraTa. Ecnu 6ygeT BHeapeHa Hagex-
Has cucTema no ynpaBfieHWUIO NPOEKTOM, KoTopas
BKJIIOYAET B ceb651 BCe HEOOXOAMMbIEe BbllleyKa-
3aHHble 4EeNCTBUS, OT UHULMUMPOBAHUSA NPOEKTa
[0 ero BBoAa B 3KCMNyaTaLMiO U NPOAaXHM, TO
OHa MOXET NOCAYXKWUTb YCNELHbIM NPUMEPOM AN
co6CTBEHHUKOB AJC (CM. aAnarpammy 4).

OpaHako cama no ce6e xopoLLo NpoayMmaHHas
cucTeMa ynpaBJ/ieHMsl MPOEKTOM He obecneymBa-
et ycnexa. CIMWKOM YacTo Npo6ieMbl BOZHUKaOT
Ha aTane ee BHeapeHusi. CO6CTBEHHMKMN YacTo
paboTaloT B CUTyaLIMK OrpaHUYEHHbIX PECYPCOB,
CTECHEHHbIX OPraHM3aLMOHHbIX BO3MOXHOCTEW U
HeaAeKBaTHOM MHPPACTPYKTYpbl. HegoctaTo4Ho
YETKO onpe/ieNieHHble B3aUMOOTHOLLEHWS MEXAY
COBCTBEHHUKOM M NOAPSAYMKAMU MO MPOEKTU-
poBaHWto, MaTepuanbHO-TEXHUYECKOMY 0Gecne-
YEHMIO U CTPOUTENBLCTBY MPUBOAAT K KOHDAUKTY
MeXay HUMK B TO BpeMs, Koraa TpebyeTtcs nap-
THEPCTBO U coTpyaHMYecTBO. COGCTBEHHMKMU U

@ Mpouecc paccmoTpeHus
nporpammsl

YnpaBneHue
KOHbUrypaLumen u JaHHbIMU

KomaHza lNMTC yacTo 6yKBanbHO MOHUMAIOT KOH-
TPaKT M TO, KaK OH perynuMpyeT ocyllecTBieHne
NPOeKTa, Aaxe B Tex cyvasix, Korga OH BCEro
NIMWb HaMevyaeT KOHTYpbl B3auMOLENCTBUSA U
He cnoco6eH YETKO NepeyncnTb BCE BO3MOXK-
Hble o6¢cToATENbCTBA. HaKoHeL, CTOPOHbI MOTryT
MrHOPMPOBATL OMbIT NPeabIAyLMX MacLUTabHbIX
NPOEKTOB, 6eps Ha cebs CNMLLIKOM 60/blune 065-
3atenbcTBa. [logobHble cUTyauun BO3HUKAOT
perynsipHo, He3aB1MCUMO OT TUMa NPoeKTa; Ntnbas
13 HUX MU BCE OHW BMECTE MOTYT NOC/YXUTb Npe-
NATCTBMEM Ha NyTW €ro ycnewHon peannaarmu.

Ecnn co6CTBEHHUKMU XOTAT OCYLLECTBAATbL
3bPEKTUBHBIN HaA30p 3@ BbINOMHEHWEM MPO-
eKTa, 6yab TO MOEPHU3ALLUSA UK CTPOUTENLCTBO
HOBOW CTaHLUMKU, UM KPUTUHECKM BaXKHbl YETKO
0603Ha4YeHHble MeToAbl yrnpaBieHus (CM. pas-
fen «Cnoco6HOCTb ypaBiTb NPOEKTaMu», CTp.
9). TonbKO Korga Bfagenblibl BHEAPSOT CBOKO
cucTemy ynpasfieHUs Ha Jefle U paccMmaTtpusa-
0T ee KaK OCHOBHOW daKTop ycrnexa, OHU MOryT
ObITb yBEPEHbI B YCNELIHOM YNpaB/iieHW CBOUMU
NpoeKTaMu.

CnocoGHOCTb YNPaBAATb NPOEKTaMM

Bo Bpem$# npoLwwioro umMKkna ctpouTenbcTea
A4EepPHbIX CTaHLMI, KOTOPbLIW Npuwencs Ha 1980-
e 1 1990-e roapl, KOMNaHWK AAepPHON OTpacau
NMOCTOAAHHO CTaNKMBaIUCb CO 3HAYUTENbHbIMU
npeBbIWEHUIMU GIOAXKETOB U HapyLEHUIMHU
rpadukoB. MNogo6Hoe He AONKHO MOBTOPUTLCS.
KoMnaHun JomxHbl N3BNeYb YPOKKU U3 CBOETO
onbiTa ¥ BHeApWUTb 6ofiee CTporMe noaxofbl K
NAaHWPOBAHMIO M UCMOSTHEHUIO NPOEKTOB, a TaK-
e Haa30py 3a HMUMK. K HUM oTHOoCATCA:

® TLaTeNIbHOe NMpeABapUTENbHOE N1aHWpPoBa-
Hue. Bo BpemMs npownoro LMKna npoexkTMpoBa-
HWIO GbINO yaeneHo HeaoCTaTOuHO BHUMaHKS, a
NP1 CTPOUTENBCTBE YNOP Aenancsa Ha CKopoCTb. B
3TOT pa3 NPOEKTMPOBaHNUE CTaHL MW AOMKHO ObITh
3aKOHYEeHO BO BCEX CYyLLeCTBEHHbIX MOMEHTax
AN TOro, YTO6bl UMENOCh YETKOE NpefcTaBieHne
0 MUHUMaNbHOM 06beMe, CTOMMOCTU U CPOKe
CTPOUTENLCTBA M 4TOGbI MOMHOCTLIO MOArOTOBUTL
pa36MBKy N0 3Tanam n KomaHham nepej Hayanom




peannaauum NpoeKTa, YTo ABASETCS KPUTUYECKM
BaXXHbIM A/191 yCnexa;

® HaJeXHoe yrnpaBfieHne puckamu. B npo-
LWJIOM aHanM3 HeONMpeAeneHHoOCTH 1 pacnpeae-
JIEHUSI PUCKa B NMPOEKTE HacTo Gbl yNPOLLEHHbIM
M HepeanucTuyHbIM. COGCTBEHHUKM U KOMMNAHUK
MMTC ponHbl OCO3HaTb, YTO AeTalbHbIM MO-
CTOSIHHbIM @HanM3 PUCKOB — 3TO HEOOXoaMMoe
ycnoBuMe Ans ycnewHoro 3aBepllieHns npoexTa
M 4YTO pacrnpefeneHMeM PUCKOB HeobXoaMMo
ynpaBnsaTb 3GPEKTUBHO;

® WHTErpMpoOBaHHOE PYKOBOACTBO MPOEK-
TOM. YTO6bI MPOEKT 6biN 3aBEPLIEH BOBPEMS U
B nNpepenax 6oaeTa, CTPOUTENbCTBO aTOMHbIX
CTaHUMI AOMKHO BKIOYATb B CEOS CNOXHbIE
MHOFOCTOPOHHME COrnaweHus. Ycnex 3aBucuT
OT TOro, KakK uenu, chepbl OTBETCTBEHHOCTHU U
CTUMY/bl KOMNAHWU COOTHOCHTCS APYr C APYrom
B paMKax CTPYKTYp M MPOLLECCOB, KOTopbie 0b6e-
crneyvynBaloT MHTErpaumio 1 NPO3pPadYHoCTb;

e 6e3 NOCTOSTHHOr0 MOHUTOPUHIa Xo4a paboT
N06OM MPOEKT MOMKET BbINTU M3-NOA KOHTPONS.
[TOCTOSIHHbIM BCEOXBaTbIBAOLWMWIA aHanu3 CTo-
MMOCTM MPOEKTa U ero COOTBETCTBUSA rpadumKy,
M3 KOTOPOro CTaHOBATCA MOHATHbI MyGUHHbIE
$aKTopbl, KOTOPbIE MOTYT NOBMUSATL HA €ro pe-
ann3aumio, XU3HEHHO BayKeH AN ycnexa;

® MpaKTM4YecKoe PYKOBOACTBO MPOEKTOM.
CTOpPOHbI AOrOBOPOB MO CTPOUTENLCTBY CTaH-
LM YacTo npeanonaratoT, YTO OHU afeKBaTHO
onpenenuamn 30Hbl OTBETCTBEHHOCTM M Mponucanu
[AOCTaTO4YHO METOAMK, o6ecrneynBaloLLmX BbINon-
HeHwve npoekTa. XoT NoA06HbIe KOHTPAKTbl MOTyT
NponucbIBaTb KaKMe-To MPoLEeAypPbl, OHU HE MOTYT
3aMEHUTb MPSIMON M MOCTOSAHHbIV KOHTPO/b Haj
XO0M BbIMOMHEHNSA PaboT;

* YHAMBMAYyanbHaa MoAenb pabot. YacTo
CTaHLMM CTPOATCS Ha OCHOBE KOOPAMHALMOHHbIX
MoAenemn, Kotopble He JOCTaTO4YHO afeKBaTHbI
TeM npobaemam, KOTopble BCTpevatoTcs B Npo-
eKTe. YcnelHoe 3aBeplieHme MaclwtabHoro npo-
eKTa TpebyeT TECHOro COTpyAHMYECTBa Mexay
aKuMoHepamu, rofoBHbIM 0PUCOM U PYKOBOA-
CTBOM Ha NNouaaKe;

® KOHLIEHTpauus Ha NpOM3BOAWUTENBHOCTH.
HepocTtaTku KavyecTBa BbINOSHEHUS paboT, U3-3a
KOTOPbIX paboTbl HEO6X0AMMO MepeaenbiBaTb
CHOBa 1 CHOBa, Bceraa 6bl/i OCHOBHOW NPUYUHOM
M3MeHeHWM rpaduKa 1 npesBblleHns GogxKeTa.
[MpOrHO3 NPUYNH BO3HUKHOBEHMS 3TUX MPOBGIeM
W TWaTeNbHbIA KOHTPONb BbINOAHEHUS paboT —
K04 K JOCTUIKEHMIO 3an1aHUPOBaHHON CTEMEHM
NPOV3BOANTENBHOCTU B paMKax NpoeKTa.

® CTPOrM KOHTPONb HaA U3MEHEHUAMMU.
CnoKHOCTHM M OTCYTCTBME ICHOCTH B OMNpeaeNneHnm
o6bema NpoeKTa CO3[aloT OCHOBY 151 BHece-
HUSI UISBMEHEHWUW W NOBbIWeHUa 3aTpaT. OgHaKo
BHe3anHblX U3MEHEeHUN B6logKeTa U rpaduka
BbIMOJIHEHUS MPOEKTa MOXHO M36exaTb, ecnu
TWaTeNbHO MPUAEPKMBATLCA TEKYLLErO NaaHa
M OLLEHKM NI06Oro BO3MOMXKHOIO U3MEHEHUS B
TepMUHax «0653aTefIbHO» UK «KeNaTenbHOy.

Pa3paboTKa 1 BHeapeHue aTux METOANK MO-
YKET MOMOYb COOCTBEHHUMKAMM U KOMMaHUAMMU
MMTC HapawmBaTb U NPUMEHATb HaBbIKK, He-
06X0ANMbIe ANS CNefylowero LMKia cTpouTesb-
CTBa NPOEKTOB B chepe SAEPHON IHEPTETUKM,
He BbIXOAS 3@ paMKK NaaHWpyemoro 6iomxeTa
1 rpadmka. [JoctaTouHO B3MAHYTb Ha NpoLecc
ctpoutenbcTBa ASC «OnKMNyoTo» B PUHAAHANM,
«®dnamaHBuUIb» BO ®paHuun 1 «YoTtc bap-2» B
CLUA, 4TO6bl NOHATDL, 4TO HAIMYKUE USIU OTCYTCTBUE
3TWUX HABbIKOB MOXET OKa3aTbCs MPUHLMMUANBHO
BayXHbIM MpPU BbINOHEHWK NpOeKTa. Bo3porxkae-
HUWe A4epHON IHEPreTUKM, O KOTOPOM YKe 6bIno
CKa3aHo He eIMHOX/bl, HE HAYHETCS A0 TeX nop,
NMoKa Mpwv BbIMOMHEHUN KaXKAOro NpPoeKTa Bce
CTOPOHbI HE CTaHYT BbIMONIHATL B3ATble Ha cebs
o6a3aTenbCTBa.

Hacnepue ®yKycumbl

flnpeHast aHepreTMKa 4acTto CTaHOBUTCS O0b-
E€KTOM NPUCTaNIbHOIr0 BHUMaHMS 06LLECTBEHHOCTU U
perynupytoLLMX OpraHoB, v pe3Kas peaKLyus Ha aBa-
puto Ha PyKycrMMe BMosHe oxkuaanack. OTBeTHas
peaKLMs CO CTOPOHbI KOMMaHWM SAEPHON OTpacu
rnokasana, HaCKOJ/IbKO CMOKOMHO M OTKPbITO OHM
MOTYT CNpaBAsaTbcs ¢ Katactpodamu. Ho u nocne
DyKyCHMbl BHUMaHWE No-MPeHEMY MPUKOBaAHO K
oTpacnu. [oaTomMy KoMnNaHUsSM Heo6XoaAnMMO yoe-
I1Tb KaK PerynsaTopoB., TaKk U HaceneHne BoobLLE,
YTO 3KCMTyaTaLMs TEKYLLLEro NapKa peakTopos 6e3-
onacHa. M Takke HeobxoanMO NPOAEMOHCTPUPO-
BaTb 06LLECTBEHHOCTH, YTO OHU FOTOBbI paboTaTb
1 nog 6onee CTPOrMM PerynsiTMBHbIM HaA30pOoM.
Mpn 3TOM COBCTBEHHMKM AOMHKHbI MOHUMATb, YTO
PEKOMEHAALMN PErYNATOPOB, KOTOPbIE GbINN BbI-
nyLeHbl nocne PyKycumbl, ropasgo MeHee obpe-
MEHWTENbHbI, YeM, BO3MOMXHO, TPEG0OBaNOCh.

Kpome Toro, KOMNaHUaM Heo6XoaMMO Ha-
NMOMHUTb cebe U LMPOKON 06LLECTBEHHOCTH O
CBOEN UCTOPUU. B TeHEHME MHOTUX AeCcaTUAETUI
OHW [EMOHCTPMpPOBANM MoKasaTean MUPOBOro
YPOBHS U CIYXKWUIM MPUMEPOM HaAEKHON 1 6e3-
onacHom aKcnyaTauun. 1o AaeT NOJUTUHECKUI
Kanuran, Heo6X0ANMbIN ANs y4acTus B MPeacTos-
LwMx gebatax o 6yayLien ponv S4epHON aHEPrun.

Ho TaKKe Hy)KHbl U BUAMMbIE YNyYLIEHUS.
Bce BHMMaTeNnbHO HabnoaaoT 3a PsoM TeKy-
LMX MPOEKTOB Mo BceMy mupy. Cioga BXoaaT U
ctposiwnecs ASC komnaHum «CasepH KamnaHu,
SCANA v YnpaBneHus Ao/MHbl pekn TeHHeccu B
CLUA, v pa3nnyHble MoaepHU3aLM1, 06HOBNEHMUS
PEaKTOPOB U UHULIMATUBI MO YBENUYEHMIO CPOKaA
3KCMAyaTauun BO MHOMMX ApYrux cTpaHax. Bcem
TaKXXe MHTEPECHO, CMOXET M 0TPAaC/b COXPaHWUTb
CBOM NEPBOKJIACCHbIE 3KCMyaTalLlMOHHbIe NoKa-
3artenu. Jinaepbl NPOCTO HE CMOTYT BblAepKaTb
penyTauuoHHbIe U3AEPIKKHU, aHANOTNYHbIE TEM,
KOTOpble UMeN MECTO BO BPEMS NMPOLLIONO LIMK-
Nla CTPOUTENbLCTBA.

[nsa atoro Hanbonee BaxHbl METOAbI YMHOTO
ynpaBneHns pUcKamu M Ka4eCTBEHHOW peanuaa-
LMK NPOEKTOB. ATM METO/bl 6yayT HEO6XOAUMbI
BnajenblaM 1 onepatopam 415 CTPOUTENbCTBa
HOBbIX CTAHLIMI B paMKaXx 3a/laHHbIX OI043KETOB U
CPOKOB U1 N5 AOCTUXEHUS TPEBYeMOoro BbICOKOro
KayecTBa CTpoMTeNbCTBa M 3KcnyaTaumu. Pas-
paboTKa 3TUX METOA0B — KPUTUYECKM BarKHbIN
Lar Ansa noATBEPKAEHNS NPaB Ha eicTBNS B 06-
NlacTM NPOM3BOACTBA AHEPIMMU U CO3AaHUS HOBbIX
BO3MOXHOCTEW A1 BCEN AAE€PHON SHEPTETUKN.

06 aBTOpax

Tom dneaptu — cTapLliMi NapTHEP KOMNaHKUK
«Booz&Company» B [dannace. 3aHumaeTtcs
pa3BuTMEM MacluTabHbIX MPOEKTOB B chepe
A4€PHOV 3HEPreTUKM U CrieLMann3npyeTcs Ha
OLEHKEe pblHKa, MPOEKTHOM MJaHUMPOBaHMMU,
ynpaB/ieHWK, peann3aL v n aHaan3e PUCKOB.
Kpuctodep laHH — napTHep KOMMOaHUK
«Booz&Company» B CaH ®paHLMCKO. 3aHK-
MaeTcsi pPyKOBOACTBOM NPOeKTamMu, 060CHO-
BaHWEM peLleHU, IKOHOMUKON NMPOEKTOB U
ynpaBfieHWem puckamu co cneLmanmdaunen
Ha 60NbLINX KanuTabHbIX NPOEKTaX.
Maiikn bagkewnn — ctapLlnn UCNONHUTENb-
HbI COBETHMK KOMMNaHuKn «Booz&Company»
B Jannace. Cneunannaupyetcs Ha nnaHu-
poBaHMM MacwTabHbIX MPOEKTOB B cdepe
AepHON aHepreTnke, Ux ynpaBneHum u pe-
ann3auuu Kak ans npaBuUTeNbCTBa, Taku U
L1 HaCTHOro CeKTopa.

Oy3H Yoppa — CcTapluni KOMNaHbOH KOMMNaHWK
«Booz&Company» B Hblo-Mopke. 3aHnma-
eTca ynpaB/ieHWeM puckamu u 060CHOBa-
HUEM pelleHni Ana MaclwTabHbIX NPOEKTOB
M crneumanna3npyeTcs Ha IHEepPreTMYecKom u
XMMUYECKOM OTPacnsix.
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After Fukushima:
nuclear power
In a new world

Booz & Company is a leading global man-
agement consulting firm focused on serving
and shaping the senior agenda of the world’s
leading institutions. Our founder, Edwin Booz,
launched the profession when he established
the first management consulting firm in Chicago
in 1914. Today, we operate globally with more
than 3,000 people in 58 offices around the world.

This year Booz & Company has won a tender
for development of the Strategy for the merged
company JSC NIAEP — JSC ASE in Russia and
foreign markets till 2030.

We would like to familiarize our readers with
the standpoint of one of the world leaders in
consultung business on nuclear energy develop-
ment after the incident at Fukushima NPP, Japan.

Executive summary

The March 2011 accident at the Fukushima
Daiichi nuclear plant in Japan was a startling
illustration of the vulnerability of an individual
nuclear plant site to unpredictable events. Fortu-
nately, the responses predicted by some experts
— a widespread rejection of nuclear power or
prohibitively expensive redesign and retrofitting
of the technology — have not come to pass.

Instead, the nuclear industry appears to have
weathered the political storm surrounding the
event. Yet it still faces real challenges in regain-
ing the confidence of regulators and the public
trust, and in promoting nuclear power as a safe
and preferable choice for the future. The sector’s
long-term success hinges on whether it can skill-
fully incorporate the lessons of low-probability,
high-consequence events like Fukushima into
its operational planning, and on how well it can
execute new largescale projects and upgrades
of existing facilities.

The nuclear industry must develop improved
risk analysis capabilities — to better assure the
public and regulators that plants can safely sur-
vive future events and that investment decisions
are economically justified. It must also fortify its
most critical project management capabilities.
This presents a challenge to the industry’s lead-
ers, owners, and operators. Can they turn the
current mandate for change into an opportunity?
Can they enhance the capabilities needed to
sustain their operational competence and thus
demonstrate the level of commitment that is
needed to alleviate the concerns of the public?

Coping with consequence

In March 2011, a 9.0 magnitude earthquake
off the northeast coast of Japan triggered a mas-
sive, 45-foot tsunami that overwhelmed more
than 200 square miles of land. As shocking as
the physical devastation to the immediate region
was, it was soon overshadowed by what hap-
pened at the nearby Fukushima Daiichi nuclear
facility. Within an hour of the quake, the multi-unit
plant was disabled by the tsunami surge, causing
a chain reaction that ultimately led to a partial
core meltdown, the venting of radioactive gases,
and the leakage of contaminated water. Although
the earthquake’s movement automatically shut
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down the units in operation at the Daiichi facil-
ity, the subsequent loss of electrical power and
inability to dissipate residual heat resulted in
widespread damage to the containment build-
ings, reactor coolant systems, and spent fuel
pools. Complicating the efforts of the operators to
respond to the crisis was their inability to obtain
a real-time picture of exactly what was happen-
ing at the plants.

Outside the industry, advocates on both
sides of the nuclear power debate immediately
recognized the cascading effect this event could
have on current and future plant design and op-
erations. Opponents of nuclear power believed
it would permanently diminish the global role of
nuclear technology as a viable, safe source of
power. They saw the event as a visceral reminder
of the uncertainties and risks of nuclear energy,
and they argued that it called into question the
concept of «defense in depth» as a means of
defending against operating risks. Nuclear advo-
cates, on the other hand, viewed the meltdown
as an acutely localized phenomenon that was
triggered by a single highly improbable event,
with few implications for the entire industry.
In their view, the safety features already built
into the more recent generation of plant de-
signs and the industry’s decades-long history
of safe operation proved the ongoing viability
of nuclear power.

In addition, the Fukushima event shed light
on the kinds of risks generally thought of as being
extremely remote, yet having huge effects. These
low-probability, high-consequence events, often
called black swans, were also recently illustrated
by the Deepwater Horizon BP oil spill and the
near-global financial crisis of 2008. Executives
now recognize that black swans don’t just have
the potential to cause a loss in financial value
or business continuity; they can threaten a com-
pany’s existence.

For their part, the leaders of the nuclear in-
dustry quickly acknowledged that a major turning
point was at hand. The accident not only put at
risk their ability to continue to run the more than
400 plants in operation around the world; it also
threatened the opportunity that had emerged
in recent years to pursue the industry’s renais-
sance. Clearly, how leaders responded to the
crisis would be pivotal in ensuring continued
political, regulatory, and public support for the
current operating fleet, and for developing and
building the next generation of reactors.

The nuclear industry is still defining how it
should structure and implement its response
to the Fukushima disaster. Plant operators and
regulators alike are rethinking how to make their
risk analyses more rigorous, especially for low-
probability, high-consequence events, and how
to ensure that their operating models have the
ability to sense and respond to such events.
Although many changes have already been put
in place, it will take several years for all of them
to fully take hold.

If the industry is to respond properly to the
Fukushima crisis, and if existing and new nu-
clear plants are to remain viable options for
the world’s energy future, nuclear owners must
thoroughly reconsider how they think about and
perform risk management and project execution.
Successfully coping with existing and yet-to-be-
written regulatory requirements while complet-
ing projects already under way will be critical to
securing a future for nuclear power. Now is the
time for the nuclear industry — owners, sup-
pliers, and contractors alike — to develop both
the sophisticated risk analysis and the leading
performance management capabilities needed
to ensure that future.
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Reaction and response

The most immediately visible response to
the events at Fukushima Daiichi, especially in
countries dependent on nuclear power, did not
come from regulators but from political leaders.
In Japan, public support for nuclear power was
already weakening at the time of the catastrophe.
Suddenly, political leaders at both the national
and prefecture levels were drawn into a debate
that still continues, about whether to keep Ja-
pan’s more than 50 other reactors offline, given
their similarities with the Fukushima design and
questions about local siting conditions. Within
two months, all of Japan’s plants were shut down;
it was more than a year before the first one reo-
pened, at Ohi in June 2012. Although Japan’s
response can be considered appropriately cau-
tious, the German chancellor’s decision in April
2011to phase out all of Germany’s nuclear plants
by 2022 reflected the country’s growing wari-
ness of nuclear power, which had existed well
before the incident in Japan. Even in France, the
world’s most nucleardependent country — where
75 percent of electricity is derived from nuclear
energy — then-opposition leader and now presi-
dent Frangois Hollande had called for shutting
down 28 of its 58 reactors by 2025.

Reactions also affected some of the pro-
posals for nuclear energy expansion that had
gathered momentum during the previous few
years, reflecting the growth of emerging econo-
mies and concern about carbon emissions and
climate change. Several countries that had been
considering expanding their nuclear programs,
including Switzerland, Italy, and Spain, decided
to cancel all new construction. (The overall effect
was small; fewer than 20 units were shelved.)
Other countries, such as China, began reassess-
ing their technology and siting options, but re-
mained committed to continued expansion The
net effect of the shutdowns and cancellations
was significant:

Approximately 15 percent of current capacity
was taken offline (at least temporarily) by the end
of 2011, and that figure could increase greatly,
especially if the proposed shutdowns in Germany
and France come to pass. The collapse of local
support for restarting the Japanese plants that
have been shut down, where municipal authori-
ties are wrestling with the complexities of emer-
gency preparedness, could reduce capacity even
more (see Exhibit 1).

Despite these challenges, nuclear power’s
future is far from gloomy. Its long-term operating
history is still recognized as exemplary throughout
the world. And the ongoing commitment of pow-
erhungry emerging economies like China, Korea,
and the United Arab Emirates will probably keep

global nuclear capacity on an upward trajectory.
Even if all the proposed shutdowns were to take
place, nuclear power would remain a significant
contributor to global power supply.

Currently, it accounts for about 368 gigawatts
(GW) of installed capacity, providing 13 percent of
the world’s electricity output; an additional 116
GW or sois currently planned or under construc-
tion. If Japan were to permanently contract its
nuclear fleet, global installed nuclear capacity
would stillamount to well over 400 GW, a mean-
ingful contribution to the world’s energy supply.
But the potential contribution of nuclear power
is much greater. With so much at stake, energy
decision makers — including government lead-
ers, regulators, and executives in the nuclear
industry — must approach both the short— and
long-term response to Fukushima pragmatically.
To date, regulators have avoided overreacting
and instead have taken a measured, fact-based
approach to analyzing the impacts of Fukushima.
This has had a valuable tempering effect and
should continue. Just as importantly, the nuclear
regulatory agencies appear to be concentrating
on the less obvious root causes of catastrophic
events, and considering how to build in better
preventive measures and responses in the future.

Charting a course

As countries dependent on nuclear power
move beyond their early, politically driven deci-
sions, emphasis has turned to the regulatory
process. Japan, the European Union, the United
States, the UAE, China, and others have initi-
ated safety reviews aimed at identifying plant
modifications that may be needed at both ex-
isting plants and those planning or undergoing
construction. In the United States, the Nuclear
Regulatory Commission (NRC), widely consid-
ered a world leader in nuclear power oversight,
acted promptly through its Fukushima Daiichi
Near-Term Task Force, completing its review in
July 2011.

The resulting recommendations are built on
the «design basis» principle, which has long been
the foundation for nuclear power reactor regula-
tions. They include more stringent requirements
for the design and construction of nuclear plants,
intended to ensure that all such plants can with-
stand a more extreme accident than Fukushima
without loss to the systems, structures, and com-
ponents necessary to ensure public health and
safety (see (Recommendations for Change,» page
10). The nuclear industry supports the NRC’s
first three orders, and experts believe they are
relatively straightforward to implement. But it is
less clear what will be the ultimate price tag of
implementing the full equipment, instrumenta-

Exhibit 1. The Impact of Fukushima on Global Fleet Capacity, 2011-20

HUCLEAR CAPACITY IMPACT OF FUKUSHIMA INCIDENT
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tion, and software fixes related to the current
orders, and just how manageable or costly any
forthcoming requirements will be.

How owners manage the requirements for
sufficient and reliable backup power, for exam-
ple, will be complicated by the fact that many
utilities have already invested in various backup
power options. If a more stringent regulatory
order requiring additional backup capability is
eventually released, the implications for the
equipment already procured may be severe.
And in cases where more sophisticated instru-
mentation or equipment is mandated, as in the
orders related to spent fuel pool management
and hardened containment vents, owner—en-
gineers and equipment suppliers will need to
collaborate on specifications for components and
devices that meet the new requirements. They
will then need to secure the equipment, conduct
rigorous environmental and seismic qualification
tests, and ultimately obtain NRC agreement on
the acceptability of the new equipment before
it is installed.

Ownersin the U.S. will also need to increase
their capital budgets for the existing fleet in the
near term, to comply with emerging regulatory
requirements. It is likely that the changed en-
vironment will affect their investment priorities
related to planned refurbishments and unit ca-
pacity increases. Finally, they will need to improve
their outreach to stakeholders, and tailor their
communications to accommodate the changing
political landscape and renewed public concerns.
In general, nuclear energy retains the support of
the U.S. public, but that support has diminished
to some degree, and the opponents of nuclear
power have been emboldened.

To date, most experts say that expenses —
both ongoing costs and one-time investments
— should be manageable within the U.S. nuclear
power industry’s total annual capital budget.
(The cost estimates for compliance vary, and
ultimately they will depend on the specific design
and vintage of each individual plant). Moreover,
there is no indication yet that the new rules will
adversely affect the operating costs of nuclear
plants, and thus the dispatch economics of de-
livering power to customers efficiently compared
with coal and gas. That conclusion, however,
assumes that implementing the plant hardware
enhancements will not cause any appreciable
unplanned or extended outages.

In short, the new safety requirements will
not damage the long-term value proposition of
maintaining or building nuclear reactors in the
United States. The real challenge to the econom-
ics of nuclear power lies in the current low natural
gas price environment, not the new safety re-
quirements. If other countries implement similar
regulatory regimes, planning for nuclear power’s
future will likely involve design modifications and
enhanced administrative actions, not overhauling
fundamental designs or abandoning new nuclear
projects altogether.

What, then, should the owners and operators
of the nuclear industry concentrate on doingin a
post— Fukushima world, to secure a continued
role in the global energy supply business? They
should emphasize two critical capabilities. First,
they should broaden their understanding of op-
erating risk and its implications at both the plant
and enterprise levels, with an eye toward preven-
tion as well as improved response. Second, they
should enhance their project management capa-
bilities to successfully deliver the next generation
of new nuclear units. Both of these capabilities
require an increased level of transparency into
the industry’s decision-making processes and
performance; this will be a challenge for many

leaders. But it also offers an opportunity for the
industry to prove to the world its commitment
to superior risk management, design, planning,
and execution.

Revisiting risk

It is still not fully clear how the new NRC
recommendations will affect the U.S. nuclear
fleet. One thing is certain, however: The way
the industry has historically evaluated risk will
have to change. In particular, the assessment
of low-probability, high-consequence risks, such
as conditions, will need to be revisited. Owner
resiliency and responsiveness will need to in-
crease. Probabilistic risk assessment, common
in the industry since the 1979 accident at Three
Mile Island in Pennsylvania, will assume an even
greater role in ensuring nuclear safety in the
future. Operators will have to develop enhanced
risk analysis methodologies that can adequately
address not only the full range of «traditional» pos-
tulated design-basis accident scenarios, but also
the much more improbable black swan events.
Finally, investment decisions will need to evolve
to reflect this new risk environment.

The greatest degree of regulatory uncertainty
surrounds the interpretation of the first recom-
mendation of the NRC’s Near-Term Task Force,
which the commission’s staff will consider over
the next year. Its goal is to incorporate «beyond
design basis» requirements within the defini-
tion of what is required to provide «adequate
protection»: balancing considerations of defense
and risk, without taking cost into account as a
deterrent to action. The task force has pointed
out that this move is analogous to regulatory
changes enacted following the September 11,
2001, terrorist attacks. But it is potentially more
far-reaching, given the wide range of possible
black swan scenarios. Indeed, it is likely that
the broadening of the underlying principle of
adequate protection will markedly reshape the
regulatory environment.

Traditional risk management approaches rely
on estimating the likely consequences of poten-
tial events; they are not well suited for dealing
with extremely lowprobability, high-consequence
risks. Black swan risks challenge the traditional
approach because even when the events are an-
ticipated, their impact falls outside the expected
range of predictability. In the case of the tragic
events in northeast Japan in March 2011, the
black swan was not the earthquake and tsunami,
which were foreseeable, but their sheer size. An-
other earthquake, the one that struck the East
Coast of the U.S. in August 2011, was significantly
stronger than what was thought possible in the
region. The terrorist attacks on 9/11 represented
another black swan event, not because terrorist
attacks had never happened on U.S. soil — they
had — but because of their scale, their means,
and their enormous impact.

The U.S. nuclear industry must enhance
its risk management capabilities in two ways.
First, it must strengthen existing risk assess-
ment methodologies to address extremely low-
probability, high-consequence risks. This will
involve improving existing processes and tools
to identify potential risks from a much wider range
of uncertainties than the industry has used in the
past (see Exhibit 2). Traditional thinking about
«known unknowns» must be expanded to include
«unknown unknowns».

Scenario planning that includes situations
that are themselves unimaginable can be a useful
tool in expanding leaders’ range of thinking about
identifying risks and assessing vulnerabilities.
In these exercises, management is challenged
to begin with the premise of an unforeseeable
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situation — like the apocryphal story of a wan-
derer in a desert who finds a Civil War battleship
stuck in the sand there — and then to explore the
potential vulnerabilities the situation may create.
Often, when managers are required to construct
a chain of causal events that could explain a
seemingly inexplicable situation, a previously
unthinkable scenario becomes plausible, even if
still highly improbable. Another methodology used
for expanding management’s thinking about the
future involves wargaming and other simulations
of real-world challenges; the games mimic the
complexity of genuine events, in which seemingly
rational interactions among players or actions
can result in unanticipated outcomes. A deeper
examination of the interdependencies and cor-
relations among various risk factors can also
help unearth additional exposures and potential
systemic effects.

Nuclear plant owners should be encouraged
to build this risk identification capability in a col-
laborative manner. Utility peer groups, technical
experts, and industry support entities should
work together to develop analytical risk assess-
ment tools and methodologies that individual
plant owners and operators can use to quan-
tify the probability and effect of plant-specific
worst-case events. The techniques developed
through this approach should be tailored to the
culture and practices of the companies involved.
They can also provide plant owners with best-
in-class, cost-effective solutions to regulatory
mandates, potentially streamlining the overall
NRC review and concurrence cycle with respect
to providing «reasonable assurance» regarding
operating safety.

The end goal of this next generation of risk
management is to develop an industry-wide ap-
proach to defining and quantifying Fukushima-
level improbable events that will both satisfy
any regulatory safety requirements and assuage
public concerns, while being implementable and
cost-effective. Since the concepts of reason-
able assurance and adequate protection do
not contemplate direct cost-benefit trade-offs,
anything short of this goal may hurt the future
of nuclear power.

Afurther — and perhaps even more important
— imperative involves building the plant, enter-
prise, and industry resilience needed to withstand
these unpredictable events. Nuclear operators
will undoubtedly be required to implement cer-
tain measures to increase defense in depth, but
they would be well advised to take an active
approach to enhancing their risk management
across the enterprise. This calls for embedding
more effective capabilities to identify potential
adverse events and outcomes and to anticipate
a range of tailored responses.

Recommendations for change

In July 2011, the NRC published recom-
mendations stemming from the evaluation by its
Near-Term Task Force of the Fukushima incident
and the implications for its existing processes
and policy direction. The Near-Term Task Force
issued 12 recommendations for consideration.

1. Establish a logical, systematic, and coher-
ent regulatory framework for adequate protection
that appropriately balances defense in depth and
considerations of risk.

2. Require licensees to reevaluate and up-
grade as necessary their design-basis seismic
and flooding protection.

3. Evaluate on a longer-term basis potential
enhancements to the ability to prevent or mitigate
seismically induced fires and floods.

4. Strengthen station blackout (SBO) miti-
gation capability at all operating and planned
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Exhibit 2. The Range of Enhanced Risk Management Capabilities
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reactors for design-basis and beyonddesign-basis
external events, ensuring they keep running un-
der all circumstances.

5. Require reliable, hardened vent designs
in boiling water reactors with Mark | and Mark
Il containments.

6. ldentify insights into hydrogen control
and mitigation inside containment and other
buildings.

7. Enhance spent fuel makeup capability and
instrumentation for the spent fuel pool.

8. Strengthen and integrate on-site emer-
gency response capabilities.

9. Require that facility emergency plans ad-
dress prolonged SBO and multi-unit events.

10. Pursue additional emergency prepared-
ness topics related to multi-unit and SBO events.

11. Pursue emergency preparedness topics
related to decision making, radiation protection,
and public education.

12. Strengthen regulatory oversight of licen-
see safety performance by focusing more atten-
tion on defense-in-depth requirements.

Subsequently, on March 12, 2012, the NRC
issued the first regulatory requirements for the
U.S. nuclear industry based on the highest priority
(Tier 1) recommendations of the Near-Term Task
Force. The three orders issued by the commis-
sion require safety enhancements at operating
reactors and at new builds as well.

These orders require nuclear power plant
owners to implement safety enhancements re-
lated to:

e creating mitigation strategies in response
to extreme natural events resulting in loss of
power (LOP) at plants

e ensuring reliable hardened containment
vents

e enhancing spent fuel pool instrumentation

The orders require that these actions be
completed within two refueling outage cycles,
or by December 31, 2016, whichever comes first.

The commission also issued a request to
all plants for the reevaluation of each site's
seismic and flooding hazards using contempo-
rary methodologies to perform site walk-downs
to ensure protection against these hazards in
their current design basis, and to reevaluate
their emergency communication systems and
staffing levels.

For the remaining Tier 1 recommendations
of the Near-Term Task Force, the NRC has issued
an advanced notice of proposed rulemaking for
SBO regulatory actions, and anticipates issuing
an advanced notice of proposed rulemaking on
the strengthening and integration of emergency
operating procedures, severe accident manage-
ment guidelines, and extensive mitigation guide-
lines in the next several months. By mid-2012,
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the NRC'’s staff plans to provide the commission
with an outline of proposed actions related to the
remaining Tier 2 and Tier 3 recommendations of
the Near-Term Task Force.

Delivering the new fleet

Most nuclear projects that were already
planned or under construction at the time of
the Fukushima catastrophe are still scheduled
for completion — 76 plants as of July 2012 —
but their status, collectively, has changed (see
Exhibit 3). To retain its long-term credibility, the
industry must also diverge as little as possible
from its planned investment levels and schedule.
If projects currently on the drawing board fail to
deliver on expectations for cost and schedule per-
formance, the ability to build the next-generation
nuclear fleet will be impaired. Nuclear leaders can
be in a good position to accomplish their goals
only if they incorporate what they have learned
from the challenges and outcomes of the last
construction cycle and their recent experience
with megaprojects.

The projects under way range from first-time
efforts in non-OECD countries to additions to
existing sites in developed countries; they include
a mix of last-generation and cuttingedge technol-
ogy. Their progress toward completion has been
mixed; delays continue in Finland and France,
but steady advancements are being made in
China. Common problems among delayed pro-
jects include poor project coordination, produc-
tivity management, and quality conformance.
The more successful projects all appear to be
adhering rigorously to schedule milestones, cost
control, and high labor productivity.

In this light, it is fortunate that the nuclear
renaissance — the economic revitalization of the
nuclear power industry, grounded in next-gener-
ation technology and practices that yield more
effective return on investment, such as construc-
tion modularization and simpler reactor design
— has begun slowly. This gives owners; original
equipment manufacturers (OEMs); and engineer-
ing, procurement, and construction (EPC) groups
time to work out the details of mobilization and
construction and to improve the quality of project
planning and execution preparedness. In the U.S.,
the test beds for demonstrating effective project
management execution include the Southern
Company and SCANA projects now under way,
and TVA's completion of the long-idled Watts
Bar 2 project. Since the Southern Company and
SCANA projects are the nuclear renaissance’s
first new-build efforts in the U.S., they are under
intense scrutiny: If they are safely completed
close to planned cost and schedule estimates,
more plants will follow. If not, the door may be
closed for some time.

Unfortunately, large capital projects have a
long history of underperformance caused by a
number of issues, including poor estimating, in-
complete design, escalating material costs, pro-
ductivity shortfalls, quality nonconformance, and
insufficient project oversight. Current new-build
projects are notimmune to these problems, either.
In these projects, the engineering and construction
consortia are likely working together for the first
time; the team must rely on a largely international
supply chain; and finding sufficiently experienced
managers, technical support, and craft workers
is difficult.

As a result, the estimated US$7 billion to
$8 billion cost of a single new nuclear unit can
easily be put at risk. Successful construction of a
nuclear plant hinges on the ability of its owners
to develop and deploy effective project manage-
ment capabilities, including project planning,
progress measurement, and direct oversight,
as well as the detailed performance metrics
and insightful reporting processes necessary to
achieve a successful project outcome. A robust
project capabilities framework that addresses all
the activities required to complete construction,
from project initiation through commissioning
and closeout, can provide owners with a model
for project management success, if it is effec-
tively implemented (see Exhibit 4).

By itself, however, a well-designed project
management framework will not ensure suc-
cess. All too often, it is the failure to put the
framework into practice that leads to trouble.
Owners often face constraints in resources,
limits to process rigor and controls, and infra-
structure inadequacy. A poorly defined relation-
ship between the owner and the EPC consortia
can also place both parties in a confrontational
relationship just when greater partnership and
collaboration are necessary. The owners and the
EPC consortia often rely on a narrow reading of
the contract and how it governs the execution of
the project, even though it may only provide guid-
ance and it cannot factor in all circumstances
that might arise. Finally, the parties involved
may ignore the lessons of prior megaprojects,
tainting the entire project environment with ex-
cessive hubris. These factors occur regularly,
regardless of project type; any or all of them
can be impediments to successful completion
of large projects.

Well-defined project management capabili-
ties are critical if owners are to provide effec-
tive oversight of their projects, whether they
be uprates or new builds. (See «Capabilities for
Managing Projects,» page 14.) Only when own-
ers embed this capabilities framework in their
delivery models and management processes
and view it as a fundamental element of success
can they be assured of managing their projects
successfully.

Capabilities for managing projects

During the last cycle of nuclear plant con-
struction, extending through the 1980s and
1990s, the nuclear power industry was plagued
by extensive cost overruns and schedule delays
that it cannot afford to repeat. It must learn from
experience and adopt much more rigorous ap-
proaches to project planning, execution, and
oversight. These enhanced capabilities will need
to include:

e Thorough up-front planning. The projects
built during the last cycle suffered from incom-
plete design and a «fast-track» approach to con-
struction. This time around, plant design must be
essentially finalized to support definitive scope,
cost, and schedule baseline definition and en-
able work packages to be fully prepared and




Exhibit 3. Global Construction of New Nuclear Plants
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readied for field execution, which is critical to
project success.

e Robust risk management. In the past, the
analysis of project uncertainties and the alloca-
tion of project risk was often overly simplified
and unrealistic. Owners and engineering, pro-
curement, and construction firms now need to
recognize that detailed, ongoing risk analysis is
a prerequisite to successful projects and that
risk apportionment must be effectively managed.

e Integrated project governance. Construc-
tion of nuclear plants must involve complicated
multiparty arrangements if these projects are to
be completed on time and within budget. Suc-
cess depends on ensuring that the consortium’s
objectives, accountabilities, and incentives are
aligned through structures and processes that
enable integration and visibility.

e Rigorous project controls. Without con-
tinuous performance review, any project can
quickly spiral out of control. An ongoing, exhaus-
tive analysis of cost and schedule performance
that provides detailed insight into the factors
that might affect the project’s performance is
essential to ensuring its success.

e Hands-on project management. Parties
to the contracts that govern the construction of
plants often assume that they adequately define
accountabilities and provide protection for how
performance is to be delivered. Although these
contracts can provide guidance, they are no sub-
stitute for direct and continuous project oversight.

eTailored delivery model. Plants are often
built using coordination models that are not well
suited to meeting the inherent complexities of the

£
12.5GW (5
"
o
105 GW (B
27 GW [2)

N BAGW Y 100w
\ ol 172 GW (T
NOABEW Y gy e e
1GW (1)
0-5GW Mumbors in Semotheses
) 510 GW e T ruertie of Peachony

P ioGw

project. Successfully completing these megapro-
jects requires that seamless stakeholder, home
office, and site collaboration occur to support
project management and performance execution.

e Targeted productivity focus. Quality-related
shortcomings in work execution that create the
need to do the work over again have been a
principal cause of cost and schedule changes
and overruns. Anticipating just how such prob-
lems can occur and maintaining close oversight
of the work performed are key to achieving the
project’s planned productivity levels.

e Strict change control. Complexity and lack
of clarity into the scope of projects create the
basis for change notices and additional costs.
Unexpected project cost and schedule changes
can be avoided by adhering closely to the exist-
ing design and by demanding «musthave» ver-
sus «nice-to-have» qualification of any potential
changes.

Developing and executing on these capa-
bilities can enable owners and EPCs to build
and deploy the skills necessary to deliver the
next cycle of nuclear projects closer to planned
cost and schedule estimates. One need look no
further than the problems experienced in build-
ing the Olkiluoto reactor in Finland, France’s
Flamanville reactor, and the Tennessee Valley
Authority’s Watts Bar 2 reactor to recognize that
mastering these capabilities can make a mean-
ingful difference in project performance. Making
sure that every project meets its expectations
and commitments will go a long way toward
ensuring that nuclear power’s much-ballyhooed
renaissance can finally be realized.

Exhibit 4. A Project Management Capabilities Framework
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Fukushima’s legacy

The nuclear industry is no stranger to in-
tense public and regulatory scrutiny, and strong
reactions to the Fukushima accident were to be
expected. The industry’s reaction to the storm
of criticism that followed demonstrated just how
confidently and transparently it can deal with
catastrophes. But the level of scrutiny will un-
doubtedly remain high in the post-Fukushima
environment. Therefore, the industry must re-
assure both watchful regulators and the global
public that the current nuclear operating fleet is
safe. And it must be willing to demonstrate to the
public that it is willing to submit to an increasingly
rigorous regulatory regime. In doing so, however,
owners must also recognize that the regulatory
prescriptions demanded after Fukushima will
likely be far less onerous than the diagnosis
might have required.

The nuclear industry also needs to remind
itself and its constituents (including the gen-
eral public) of its track record. It has delivered
worldclass operating performance and served
as a model for safe and reliable operations over
many decades. This gives it the political capital
needed to participate in the coming debates on
the future role of nuclear power.

But things also need to visibly improve. All
eyes are on a number of projects in progress
around the world, including the Southern Com-
pany, SCANA, and TVA projects under construc-
tion in the U.S. and the various new builds,
power uprates, and life extension initiatives
under way in multiple other countries. Everyone
is also watching to see whether the industry can
maintain its world-class operating performance.
Leaders simply cannot withstand the reputa-
tional cost of anything close to a repeat of the
prior cycle of nuclear construction.

The capabilities of intelligent risk manage-
ment and high-touch project execution are most
critical in this context. Owners and operators will
need both capabilities to build the next round of
new plants within established cost and schedule
frameworks and to achieve the high levels of
quality in construction and operations that they
need. Building these capabilities is a critical step
in establishing a «right to play» in energy genera-
tion and enabling the nuclear industry’s future.
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MEPCIEKTUBA

Fennapui TENKSAH, BULe-npe3ngeHT
OAO «<HUA3M»

Bnapumup XAPUTOHOB, 3am. gupexkropa
3AU HURY MUODMU, a.b-M.H., npod.
Uropb 3Aﬁl.|EB, 3am. HavaJlbHMKa oTaena
OAO «<HUA3MN», .T.H., npo¢d. ABH
Bnagumup KOJIBIMEB, 3am. gekana
HUAY MUOU

Oner KOPOBSIKOB, Ha4. oTaena

OAO <HUA3M»

IOpui Ym'-IHCKuﬁ, ra. cneymManmcr

OAO «<HUA3M», K.T.H., C.H.C.

MpasutenbctBo Poccumn nopyuunno MuH-
3Hepro npopa6oratb NPOEKT 06begUHEHUR
aHeprocuctem Poccuu, Kutasa, MoHronum,
H0xHo Kopeu u finoHuu. NMpeanonaraeTcs,
YTO BO3MOXHOCTb MEPETOKOB 3JIEKTPO3HEp-
r'MU NO3BOJIUT ONTUMU3UPOBATb UCMNOJIb30-
BaHUe reHepUpyloLWmnxX MOLLHOCTEN, TaK KaK
NMUKOBbIE Harpy3Ku B pa3HbiX permoHax pas-
HeceHbl No BpeMeHu. MpoeKT, nonyyusLumMn
Ha3BaHue «A3MaTcKoe CcynepKobLo», Gbla
npepanoxeH ewe B 1998 roay, HO He Gbln pe-
anusoBaH. Nocne aBapumn Ha AIC «DyKycu-
ma» 11 mapTta 2011 r. AnoHua npegnoxuna
Poccun BepHYTbCAl K NPOEKTY U Ha4yaTb ero
peanu3sauuio ¢ IHepromocrta B finoHuio [1].

MpopabaTbiBaeTca TakKe BapuaHT CTPOU-
TeNbCTBa ra3onpoBoja AJ19 CHabXeHWs ra3om
AMNOHCKMX 3NEKTPOCTaHLUMI. IKCNepTbl nonara-
[0T, 4TO COTPYAHUYECTBO C 3HEProaePpUUUTHOM
AnoHnen ropasno 6onee NEPCNEeKTUBHO, Yem,
Hanpumep, ¢ Knutaem, akTMBHO HapalinBato-
LWMM COBCTBEHHYIO reHepaumio. MNpeanoxeHus
AnoHnMK 06 aHeprocoTpyaHuyecTee ¢ Poccuen
6bln1M 0603HavYeHbl B aBrycte 2012 r. B xoze
BCTPEYM rMaBHOIO0 COBETHMKA AMOHCKOro npe-
Mbepa Tagawun Maenbl ¢ rmaBov MuHaHepro
AneKkcaHapom HoBakom. MpeactaButenb AnoHum
npovHbOpPMUPOBaI MUHUCTPA O HapacTaloWweM
3HeproaeduLmTe ANOHMU B CBA3U C HACTUYHBIM
3amoparkMBaHMeM 06bEKTOB aTOMHOM IHEPreTH-
Ku nocne aBapun Ha ASC «dDyKkycrmar 1 NposiBUN
3auMHTEpPEeCcOBaHHOCTb B HapalMBaHUM NOCTaBOK
3HepropecypcoB M3 Poccuun. AnoHus, B YacT-
HOCTK, Npeanoxuna Poccmun Npoknaaky noaBo-
[HOro Kabensi U3 Poccun B ANOHWMIO 4719 3KCNopTa
M36bITOYHOWN ITIEKTPOSHEPT UM C CYLLECTBYIOLLMX
WM NNaHWPYEMBIX K MOCTPOMKE reHepUPYIOLLMX
MoLlHocTen Ha [danbHem BocToke.

MwuH3Hepro, B 4aCTHOCTH, COOBLLMNO, YTO NPO-
€KT «A3naTCKoe CynepKonbLIO» LienecoobpasHo
peann3oBbiBaTb Mo YacTaM. MUHaHepro npesa-
narano HavyaTb peanu3dauuio npoekTta «Asuart-
CKOEe cynepKonbLo» ¢ Hanbonee npopaboTaHHOro
NPOEKTa CTPOUTENbCTBa aHepromocTa Pocecuns—
AnoHus. B 1999-2000 rogax 6b110 BbIMOAHEHO
npefBapUTeNbHOE TEXHUKO-3KOHOMUYECKOE 060-
cHoBaHue (T30) NpoeKTa NPOKNaaKM NOA3EMHO-
noABOAHOr0 Kabens ang wupokomMacwTabHoro
3KcnopTa aNeKkTpoaHepruu (o 4 N'BT) c ocTpoBa
CaxanuH go AnoHckux octpoBoB. TA0 npegycma-
TpUBano coopyxeHune Ha CaxanvHe naporas3oBbix
3NEKTPOCTAHLMMA MOLLHOCTbIO 4 BT U IMHUK MO-
cTosiHHOro ToKa 600 KB npoTsxeHHocTbio 600
KM (B TOM YMcCne noja BOAOM) U TPEX MOACTaHLMM:
4 BT — Ha CaxanuHe, 1 BT — Ha ocTpoBe XOK-
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KoHuenuna permoHanbHOro pa3BuTug
aTOMHOM 3HEPTETUKU C Y4ETOM 3KCMOPTA INEKTPOIHEPTUN
(Ha npumepe CaxaninHCKon obnacTu)

. TenkaH B. XapuToHOB WU. 3anueB
G. Tepkyan V. Kharitonov I. Zaytsev

Kango n 3 BT — Ha ocTpoBe XoHcto. OpueH-
TUPOBOYHasA cToMMocTb npoeKkta B 2000 roay
oueHvBanack B $9,6 mnpa. OfHaKo, 3TOT NPOEKT
pas3BWTUA TaK M He nonyyun. Mo pesynbratam
KOHcynbTauun MunHaHepro ¢ NMHTepPAO E3C B
HacTosillee BpeMS MOCTaBKMU 3NEKTPOIHEPTUM
B ANOHMIO Yepes akBaTopuio ANOHCKOro Mops
BO3MOXHbI MO ABYM MapLupyTam — Kak ¢ Caxa-
JIMHA, TaK U C NOKa elle 3HePron3obITOHHOroO
[anbHero BocTtoKa. lNpu 3TOM 0XMAaeTcs, YTo
B 6/nMXKaNlen nepcnekTuBe 3HeprocucTembl
[anbHero BocToka nepectaHyT 6biTb M36bITOY-
HbIMK, COOTBETCTBEHHO, peann3auus NpoeKTa B
No60M cnyyae NnoTpebyeT CTPOUTENbCTBA HOBbIX
reHepupyowmnx mowHocTten. CTponTb Mx MuHa-
Hepro npeanaraeT Ha CaxanuHe, aHeprocucTema
KOTOPOro yxe fBnsetca AedULUTHON.

MN3BeCTHO, 4TO ANOHMUS U paHbLUE UCMbITbI-
BaNla Npobnembl C 3/1EKTPO3HEPruei, a nocne
LlyHaMu 1 3aKpbiTus paga ASC cutyaums ¢ aHep-
reTMKon cTana eue xy»e. CHUKeHre NocTaBoK
¢ ASC TaM cenyac KOMNEHCUPYOT ra3oBou re-
Hepaumen. OOHAKO NMOCTaBKMU 3NEKTPOIHEPrnn
no Ka6ento ¢ CaxannHa B Nto6oM cnyvae 6yayT
JelleBne, Yem 3aKymnKu CHMUKEHHOro NPUPOAHOro
rasa 415 CO6CTBEHHbIX CTaHLmw [1].

Mocne aBapun Ha ASC «PyKycuma» MHO-
rMe cTpaHbl OTKa3aaUCb MW NMPUOCTAHOBUIN
pa3BuTME aTOMHOWM 3HepreTnku. B yactHocTy,
B 2011 r. B ANOHMM GbiM OCTaHOBNEHbI BCE
aTOMHble 3HepPro6/0KKU, a CTPOUTENbCTBO HO-
BbIx AQC 3aMoporkeHo. B HacToslee Bpems B
AnoHun npoctansatoT 48 n3 50 EeNCTBYIOLLNX
3HEPreTM4EeCKUX PEaKTOPOB, OCTAHOBJ/IEHHbIX B
TeyeHue roga nocne aBapuu, 3a UCKIIOYEHNEM
3Hepro6mokoB N2N2 3, 4 ASC «Ou», KOTOpPbIE BO3-
06HOBMAK paboTy B UoHe-utone 2012 r. bonee
TOro, B ANOHUKU cernyac obCyxaaeTcsi BONPocC O
MOSIHOM OTKa3e OT Pa3BUTUS aTOMHOW 3HEPreTUKK
1 BblBEAEHUW M3 IKCMNyaTaLlMmM BCeX JeNCTBYO-
LMX aHepro6noKos [2].

B cBA3M C N3N0XKEHHbIM 4151 Pa3BUTUSA Jallb-
HEBOCTOYHOro permoHa Poccum 1 ygosneTsope-
HWS cnpoca B 3N1EeKTPO3HEPrUK ANoHUM aBTopamu
npeanaraeTcs pacCMOTPETb MHHOBALMOHHbIN
BapuaHT MaclwTabHOro cTpouTenbCTBa Ha Tep-
puTopmmn CaxannHCKOM o6nactv psiaa aHepro6no-
KoB A3C 06lLuen yCTaHOBIEHHOW MOLLHOCTbIO B
nepcnektuee ot 4 go 10 IBT.

[laHHOe npepfnoxeHWe OCHOBbIBAeTCH Ha
cneayloLmnx KOHLEeNTyanbHbIX M MPUHUMANANbHO
BaXKHbIX COOBPaXKEHUSIX.

1. C 3 masa 2012 r. BCTynu1O0 B cuiy cornatie-
HUe Mexay NnpaBuTenbcTBamu Poccum n AnoHum
0 COTPYyAHM4YECTBE B MUPHOM MCMONb30BaHUK
aTOMHOW 3Heprum, Kotopoe 6bI10 NoANUCaHO B
Tokuno 12 masa 2009 r. 3To cornaweHune npegyc-
MaTpuBaeT COTPYAHMYECTBO NO TaKUM Hanpas-
NeHNsIM KaK pa3Begka M fo6bl4a ypaHa, npo-

B. KonbiueB 0. KopoBsikoB  10. YasiHCKu#A
V. Koluchev 0. Korovyakov Y. Udyansky

eKTupoBaHue u cTpoutenbcteo ASC, noctaBKa
AAepHbIX MaTepuanos, obecnevyeHre saepHoOn
W pagnaumoHHon 6esonacHoctn. B Poccum co-
rnaweHue 6bi10 patuduLUnpoBaHo B AeKabpe
2010r., B AnoHnmK — B fekabpe 2011 r. B Havyane
anpensa 2012 r. noconbctBo PP B AnoHmn n MU,
ANoHUKU 0OBMEHSNNCh HOTAaMM O 3aBEPLLEHUUN BHY-
TPUrocyaapCTBEHHbIX Npoueayp, Heo6XoAMMbIX
NS BCTYMIEHUS COrNalleHns B Cuiy.

2. CtpoutenbctBo ASC B CaxannHCKOM 06-
laCcTh He06X0AMMO MNPEXKAE BCEro A5 YCKOPEH-
HOr0O pPas3BWUTUSA AaIbHEBOCTOYHbIX TEPPUTOPUN
Poccuitickon depepaumm, 4To coBnagaeT co
CcTpaTeErM4yecKMMU LensiMu pyKoBOACTBaA CTpa-
Hbl. YKa3om [pe3ungeHta PP ot 21.05.2012 1.
N2 636 06pa3oBaHO HOBOE MUHWUCTEPCTBO PO
no passutuio JanbHero BocToKa.

3. AnektpoaHeprus ot CaxanmHckux AC ¢
YyCNexoM MOMET BbITb MUCMONb30BaHa 415 3HEp-
rocHab)xeHus ANoHWK, B YEM OHa KpalHe 3a-
WHTEepecoBaHa BCNeACTBME HACTYNMWBLLEro B
HacTosillee BpeMsi GaKTMYECKOTO KpUsnca B
co6CTBEHHON 3HepreTuKe. OcyllecTBUTb nepe-
[lavyy 3neKTpoaHeprum ¢ octpoBa CaxanuH Ha
AMNOHCKYI TEPPUTOPUIO JOCTATOYHO NMPOCTO Mo
noaBoAHOMY Kabento yepes nponvs Jlanepysa
(18 Km).

4. Tepputopus CaxanuHCKomn obnacty BnosHe
npucnoco6neHa ana ctpoutensctea A3C: nme-
eTCs AEVCTBYIOLLMIA MOPCKOM MOPT (XONMCK), XKe-
Nle3Hasi jopora NpoxoauT B/10/Ib BCErO OCTPOBA,
MMeELOTCS BOAHbIE pecypchl U asponopT. Beibop
naowaakn pasmelleHma 06beKktoB ASC He Bbli-
30BET 3aTPyAHEHWI BBUIY Manon MniOTHOCTU
HaceneHus.

5. MNpoLecc CTpoUTENbCTBA aTOMHbIX CTAHLMK
NnpuBEAET K CO3AaHNI0 Ha OCTPOBE HOBbIX pabo-
YMX MECT, YTO MOJIOKUTENIbHO CKaXKeTcs Ha pas-
BUTWUM HaceneHns u MHPPaCTPYKTypbl B LLEIOM.

6. K ctpoutenbctBy ASC Lenecoobpas3Ho
NpUBEYb AMOHCKY CTOPOHY, UCX0Ast N3 CO06-
paKeHWr NoCTaBKM KPynHOrabapuTHOroO U Bbl-
COKOTEXHONOrMYHOro 060pyaoBaHMs, OCBOEHNUS
nepefoBbIX TEXHOMNOMMI aTOMHOIO MallMHOCTpOoe-
HUS, PUHAHCOBOM NOALEPKKM MPOEKTa AMOHCKOM
CTOPOHOW. Kpome Toro, BMECTO KOHKYPEHTHbIX
OTHOWeHuM fockoprnopauun «Pocatom» ¢ TaKUMHU
KomnaHusaMu, Kak Hitachi, Toshiba, Mitsubishi
MOMKET ObITb HaNAXEHO B3aMMOBbITOAHOE Nap-
THEpPCTBO.

7. CoBMecTHOe cTponTenbcTBO ASC MoXKeT
NMPUBECTU K HaCTUYHOMY CHSTHIO MM UCKITIOYEHMIO
«MPO6AEMbI OCTPOBHbIX TEPPUTOPUIA», NOAHUMAE-
MOW B MOCNeLHNE rofbl AMOHCKUM PYKOBOACTBOM.

8. B HacToALMN MOMEHT CNOXKKNAcb YHUKaNb-
Has CUTyaLms, Koraa NnpeaoxKeHns pOCCUMCKON
CTOPOHbI MOTYT BCTPETUTb MONOXKUTENbHbIN OT-
KUK 13 ANOHUKU. YKa3aHHOE NooXKeHUe TpebyeT
NPUHATUS pelleHns 6e3 NPoMeasIeHHS.




Ta6nuua 1. LleHa aneKTpo3Heprum
B HEKOTOPbIX cTpaHax (LueHTbl CLUA/KBT-4)
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MpeanoxeHna NOAKPeNNATCA TaKKe pas-
MepamK COBPEMEHHbIX LIEH Ha 3/1IEKTPO3HEPTUIO B
AnonHnun, CaxanuHcKkomn ob6nactv v, ana npumepa,
B CLLA (cm. Tabn. 1).

O4eBUAHO, YTO LIEHA 3NEKTPO3HEPTUM B
AnoHMKM cywecTBEHHO Bbille, 4em B Poccuu.
[aHHoe 06CTOATENLCTBO NPeACTaBASEeTCs BECb-
Ma BaHbIM Mpu BblI6Ope CTpaTernn pasBuTus
3HepreTukn CaxanvHckon obnactu. OgHaKo He
TOMIbKO 3TOT MOKa3aTenb JOMKEH BbICTynatb B
KayecTBe onpegenstoulero. B paccmatpuaemoit
cuTyaumm TpebyeTca NnpoBeAeHne AeTanbHOro
T30 c ncnonb3oBaHMeEM B KayecTBe 06beKTa
ncecnegoBaHusa ASC Ha OCHOBE MpPOEKTa oTeyve-
CTBEHHOrO0 3Hepro6noka. Cnefyet OoTMETUTb, H4TO
netanbHoe T30 v BbIGOP NAOLWAA0K AN CTPOU-
TeNbCTBa 06bIYHO NMOpPYy4aETCs OTEHECTBEHHOM
Mnun 3apyberkHoM cneumann3npoBaHHOM KOM-
naHuu (Hanpumep, Warley Parsons). lNogo6HbIn
npouecc 3aHMMaeT, KaK NnpaBuso, OT OAHOMO A0
HECKO/NbKUX NeT. B aTol cBA3W aBTOPbI MPUHS-
1Y pelleHne NpoBecT NPUBIUKEHHYIO OLEHKY
30 HEKTUBHOCTM MHBECTULIMOHHOTO MpPOEKTa
«CTpoutenbcTtBo 4-6no4Horn A3C ¢ peaktopamu
BB3P-TOW B CaxanuHCcKoM o6nactu» Ha OCHOBE
M3BECTHbIX METOAMK, peKoMeHAoBaHHbIX FOHUO
[3] 1 MATAT3 [4], ¢ ucnoNb30BaHWEM KaK 3KO-
HOMMKO-aHanMTUYEeCKMX [5], TaK M NPOrpaMMHbIX
cpeactB Project Expert.

MeTop uccnegoBaHm

M3 psiga KONMYECTBEHHbIX KpuTepueB addek-
TUBHOCTU MHBECTULIMOHHBIX MPOEKTOB, WNPOKO
MCMNONb3yeMblX B MPAKTUKE MHBECTULMOHHOMO U
613Hec-aHann3a, a TakKe NPOEeKTHOro noaxoaa
K ynpaBneHuto, Jalle BCEro UCMONb3YIOTCS TPH
Kputepwms [3]:

1) YUCTbIN ANCKOHTMPOBaHHbIN aoxoa (Y44,
B opuruHane Net Present Value — NPV);

2) BHYTPEHHS HopMa goxoaHocTtv (BH/, nnn
Internal Rate of Return — IRR);

3) AUCKOHTUPOBAHHbIM MEPUO OKYNaemMoCTH
(Discounted Payback Period — DPB).

Mo metopgonorun MATAT3 [4] KpuTepuem ad-
HEKTUBHOCTU SBNSETCS NPUBEAEHHAA CTOMMOCTb
aneKktpoaHepruu Clev (gonn./KkBT-4) — Levelized
Discounted Electricity Generation Costs — LDEGC
mnu npocto «Levelized Cost». 310 Takon Tapuod,
KOTOPbIN CneayeT B3bICKMBATb 3a Kawaylo eau-
HULLY 3NEKTPOIHEPTUU, YTOOBI MOHOCTHIO BO3ME-
CTWUTb pacxoibl, BO3HUKAIOLME Ha BCEM KU3HEH-
HOM LMKIE 3N1EeKTPOCTaHLMK C y4eTOM BPEMEHHOM
CTOMMOCTW AEHETr, TO eCTb, Tapud, Npu KOTOPOM
NPV=0. Huxe npuBogsaTcs matemaTtuyeckue
HOPMYNIMPOBKM 3TUX KPUTEPUEB.

YUCTbIN AUCKOHTMPOBaHHbLIN goxoa NPV
— 3TO NpUBEAEHHas K HayaNbHOMY MOMEHTY
BPEMEHW CTOMMOCTb OYAYLUNX AEHEXHbIX NO-
TOKOB MHBECTULMOHHOIO NpoeKTa (HapacTtalo-
lwum mtorom). B tepmunHonoruun [4] NPV — 310
«net present worth of profits» unu, paktuyecku,
HaKoMeHHasa «AUCKOHTMPOBaHHas Npubblib» C
y4eTOM OKynaemocTu MHBECTULMI. BennumHa
Oyayliero AeHeXHOoro noToka B rogy t paccyum-
ThIBaeTCs cornacHo [4] Kak pa3HOCTb MeXay
NMOTOKOM OXKMAAEMbIX eXKeroAHbIX 10x040B (the
cash flow of the expected Revenues) Rt (aonn./
rog) B rogy t 1 NOTOKOM OXKMAaeMbIX PacxoaoB
(the cash flow of the expected expenditures)
Ct (gonn./roa) B TOM e rogy t c y4eTom aguc-
KOHTMPOBaHMS:

.
VI
m (14 p)'

rae p — CTaBKa (HOpMa) AMCKOHTUMPOBAaHMS;
T — rof, OKOHYaHUA 3KOHOMMUYECKOrO CPOKa
npoekKTa (FopU30HT N1aHnpoBaHus). MOMEHTOM
npuBeAeHMa 34eCb ABNSETCS Havyano nNepBoro
roga npoekrta. OTMETUM, 4TO B pa3/iMyHbIX Ny6au-
KaLMsX CTaBKy AMCKOHTMpPOBaHMA 0603HavatoT
6ykBamu r, d, p, E, i v ap.

CornacHo BblpaxkeHuto (1) npeanoyTuTenb-
HbIMW ABASIOTCS MHBECTULUM C HAMOONbLUUM
NMONIOXKUTENbHBIM YUCTbIM AUCKOHTUPOBAHHbBIM
[0X040M (He oTpuuaTenbHbiM). [Mpu NoNoXKUTENb-
Hom 3Ha4veHun NPV BrioXkeHWe Kanutana B pac-
cMaTpuBaeMblv MPOEKT 9BASeTCA 3PDEKTUBHbIM,
a npu otpuuarenbHom NPV — HeaddeKTUBHbIM.
MHaye rosops, nonoxutenoHas BenminHa NPV
NnoKa3blBaeT MHBECTOPY, HACKOMbKO BblirogHee
B/IOXEHWE CPEACTB B AJaHHbIMA NPOEKT Mo cpaB-
HEHMUIO C BNIOXEHWEM B NMPOEKT C JOXOAHOCTbIO P
(Hanpumep, XxpaHeHWeM AeHer B 6aHKe C AoX0A-
HOCTbIO p). B paboTax [4, 6] noKa3aHo, KaK MOXHO
y4ecTb GpakTopbl UHONALMKM, HEONpeaeNeHHOCTH
M PUCKa NpW AMCKOHTMPOBAHWM AEHEXKHbIX MO-
TOKOB. B 3apy6eHbIX NpOEKTax valle BCero uc-
nosib3yeTcs cTaBKa AUCKOHTUpoBaHus 0,05-0,1
roa-1 (5-10%/rog). B Hawem npoeKTe NpuHATO
p=0,1roa-1.

BHyTpeHHad HopMma goxogHocTu (IRR) — ato
TaKas CTaBKa AMCKOHTMPOBAaHWUS, NPU KOTOPOWM
CYMMapHbIN YUCTbIM AUCKOHTUPOBAHHbLIN A0X0[
OT OCYLLECTBASIEMbIX MHBECTULMI paBeH HyMo.
To ectb, npu p=IRR BennumnHa NPV=0. lpyrumu
C/10BaMMU, 3aTpaThl HA NPOEKT paBHbl €ro JOXoAaM
Ha BCEM rOpU30HTE NAaHWPOBaHWS. IKOHOMUYE-
CKMW CMbICN JaHHOMO MOKa3aTens 3aKk/toyaeTcs B
TOM, 4TO OH NMOKa3bIBAET MaKCUMaSIbHYIO HOPMY
[IOXOAHOCTH, TO €CTb, ONpeaensieT MakKcMManb-
HYt0 CTOMMOCTb MPMBEKAEMOro Kanutana, npu
KOTOPOM MHBECTULIMOHHbIN MPOEKT OCTAETCS Bbl-
rogHbiM. Mpu guckoHTte p>IRR addeKT npoekTa
otpuuateneH (NPV<0), npuM MeHbLUMX CTaBKax
OWUCKOHTMPOBaAHUA — 3DPEKT MONOKUTENEH.
CuyunTaetcs, 4To Yyem 6GoNblue NONOXKUTENbHas
pasHuua IRR-p, TeM ycTonymMBee AaHHbIM Npo-
€eKT. B KayecTBe eCcTeCTBEHHOM anbTepHaATUBbI
TEXHUYECKOMY NPOEKTY UHBECTOP paccmaTpuBaeT
B/IOXXEHUS CBOMX CPEACTB B allbTEPHATUBHbIN
NPOEKT (Hanpumep, B 6aHK Noa onpeaeneHHbin
npoueHT b). To ecTb, 4OMKHbI UMETb MECTO He-
paBeHcTBa b<p<IRR.

[ONCKOHTMPOBAHHLIM NEPUO] OKYNaeMOoCTH
— 310 Bpemsa T, Tpebyemoe ANst NOKPbITUA UH-
BECTULIMI 3@ CYET JEHEXHOro NoToKa, reHepu-
pyeMOro MHBECTULMAMU. ITOT KpUTEPUI onpe-
nensertcs nocnegosarefibHbiM pacyetoM NPV(t)
Kak GyHKUMKM BpemeHn (puc. 1). Toyka Ha ocu
BpemeHu, B kotopon NPV=0, 6yaeT ABNATbCA
TOYKOM OKYyNaemocCTH.

PaccMoTpeHHble Bbilwe Kputepun adGeKTnB-
HOCTU MHBECTULIMOHHBIX MPOEKTOB SBASIOTCA KPH-
TepPUAMU KOMMEPHECKON IPPEKTUBHOCTH, TO ECTb
OTparkaloT MHTEpPEeC MHBECTOPA, HanpaBEeHHbIV
Ha JOCTUXKEHWEe MaKCMManbHOW NPUbLIK B Hau-
6051ee KOPOTKNE CPOKM.

MNpvBegeHHas CTOMMOCTb 3JIEKTPOIHEPTUM
C__onpepgensetcs cornacHo metoanke MAIFATS

~lev

[4] n3 ycnoBus: cymMa AMCKOHTUPOBAHHbIX OXMW-
[laeMbIX 4OXOA0B OT NPOAAXKM ANEKTPOIHEPTUM MO
ueHe C,, (aonn./KBT-4) paBHa cyMmMe AUCKOHTUPO-
BaHHbIX OXKMAAEMbIX PACX040B Ha CTPOUTENbCTBO
1 3KCMTyaTaLmio 3NEeKTPoCTaHUMK. MHbIMK cnoBa-
mu, C_ — 3T0 TaKow Tapud, npu kotopom NPV=0.
Tapud B OTCYTCTBUM AUCKOHTUPOBAHHOM MPUOLINK
MMEET CMbIC/ «AUCKOHTUPOBAHHOW ce6eCTONMO-
CTW» NPOU3BO/CTBA NEKTPOIHEPTUN C YHETOM
OKynaemMoCTu MHBECTULMIA. MpeanoyTuTeneH Tot
MPOEKT, 471 KOTOpOro 3HadeHune C,, MUHUMaIBHO.

1)

MEPCIMEKTUBA

To ecTb, KpuTepuint MATAT3, onpeaensiembln Kak
Tapud 6e3y6bITOYHOCTH, B OT/IMYME OT KPUTEPHUEB
UNIDO, oueHnBaeT 06LIECTBEHHYIO 3DDEKTUB-
HOCTb MPOEKTa, TaK Kak OpPMEHTUPOBAH Ha Mo-
Tpebutens, 3anHTEPECOBAHHOIO B CHUXEHWUM
Tapuda Ha 3NEeKTPOIHEPTHIO.

AHanuTUYEeCKHEe OLleHKH
ANA OfHOro 3HEepProGaoKa

O6o3Haunm yepes T, n T, AnuTenbHoCTb
CTPOUTENBbCTBA U 3KCMNyaTauun aHeprobnoka,
npuyem, Mx cymMa onpeaensiet ropusoHT nna-
HUpoBaHwus B (1) T=T_+T,. Nepnop okynaemocTtv
T, 6yaem oTcunTbIBaTL OT Havana aKcrsyara-
umMn 6noKa. B pabote [5] B NpUBAUKEHUN «Obl-
CTPO cTpouM (pT,<<1) M JONrO 3KcnyaTupyem
(pT,>>1)» ¥ NPU HEM3MEHHBIX LieHax BrnepBble
nosy4yeHbl aHaIUTUHECKNE B3aUMOCBSA3U MEXIY
KpuTtepusiMn adPeKTUBHOCTU MHBECTULIMI (B pac-
yeTe Ha oauH B/OK):

NPV . IRR _ |
K = p s 2
R-Y
IRR < e (3)
1 IRR
Tox 2 P [ IRR - p] (4)
G2 B e, (5)

B aTux BblpaxeHusax K — cymmapHble Kanu-
TanbHble 3atpatbl (gonn.); R=E-Ll — exerogHas
BbIpy4Ka (MOTOK OXOAO0B, O//1./T0f) OT MPOAAXKHM
3NIEKTPOIHEPIUUN NO PbIHOYHOM LeHe Ll (gonn./
KBT-4); E — roqoBoe npon3BOLACTBO 3/IEKTPOSHED-
ruun (KBT-4/roa); Y=F+M — exerogHble aKkcnnya-
TaUMOHHbIEe 3aTpaThbl (4oNN./roa), BKAYaloLlme
cymMy 3aTpat Ha Tonmeo F (Fuel) u Ha akcnny-
aTaLMOHHOE U TeXHMYecKoe obCnymBaHue M
(Operation and Maintenance — O&M, B Halwem
clydae BMecTe ¢ Hanoramu). B BbipaxeHun (5)
BennyuHa Y =F+M  He paBHa Y 13-3a pasHuLibl
B Hanorax, CB3aHHbIX C MEHbLUEN BbIPYHKOW NP
MeHbLUEN LieHe Npoaau anexkTpoaHeprun C <Ll
MoacraHoBKa Y =F+M B (5) naeT ynoGHoe onpene-
NeHne NPUBEAEHHOM CTOMMOCTU ANEKTPOIHEPT UM
B BMJe CyMMbl TPEX C/laraeMbliX, COOTBETCTBYIOLLMX
TPEM OCHOBHbIM KOMMOHEHTaM CTOMMOCTU — Ka-
NUTanbHOM, TOMJIMBHOM U 3KCMyaTaLlMOHHOMN.

Pa3HoCTb MeXay BbIpy4KOM R 1 aKkcnnyataum-
OHHbIMY 3aTpaTamu Y (KOTOpble BKIKOYAIOT U Hano-
r1) NpeacTaBnsieT cobom YUCTYIO FOA0BYIO NPUGHIIb
npu pabote 6510Ka. OTHOLLEHWE YACTOM MPUBLINK
K BbIpY4YKe Ha3blBalOT PeHTabe1bHOCTbIO MPOAaXK:
r=(R-Y)/R. 3aecb BaXHO OTMETUTb OCOBEHHOCTb
pacyeta npubbin poccuiicknx AC. Mo noctaHoB-
nexuto npasutenscTea PO N268 ot 30.01.2002 .
13 Ban0BOWM NPUGLINK BblYMTaETCS pe3epB, npes-
Ha3Ha4veHHbIM Ana obecneyeHns 6e30nacHoOCTH
aTOMHbIX CTaHLIMM Ha BCEX CTaAMaX XKM3HEHHOro
LMKNa u pa3Butus [7]. BennymHa pesepsa onpe-
[ensercs no HopmaTuBaMm, yCTaHOBNEHHBIM B MPO-
LleHTax OT BbIPYYKM, MU MOXKET AOCTUraTb MOYTH
40% BbIpy4KHM (HO HEe MeHee 16,7%). 119 OLEHKU
3bEKTUBHOCTU UHBECTULMIN BENTUYUHY pe3epBa
crnegyet CyMMUPOBaTb C YUCTOM NPUOLINbIO, TaK
4YTO NSt AEPHON 3HEPreTUKU peHTabeNbHOCTb
npojaxk MOXeT cocTaBnsaTh r~0,20-0,45.

B KauyecTBe 06beKTa UccneoBaHMsa paccmo-
TPEeHo CTpouTeNbCTBO B CaxalnHCKOM 06/1acTu
4-6n04Hor ASC no npoekty BB3P-TOW. MNapa-
mMeTpbl peaktopa BBIP-TOU ans oueHoK apdeK-
TUBHOCTU MHBECTULIMI NPeACcTaB/ieHbl B Tabn. 2.

[ononHuTtenbHble UCXOAHbIE AaHHble ANS
3KOHOMMWYECKOM OLIEHKM npeanaraemoro npo-
eKTa npefcTaslfieHbl B Tabs. 3.

OueHuM Kputepmn ahEKTUBHOCTH MO Gop-
mynam (2)-(5) npu KanuTanbHbIX 3aTpaTax Ha OAWH
610K $4 Mnpa, OTNYCKHOM LieHe Ha 3EKTPO3HEp-
ruto $0,25/KBT-4 (3KCMOPTHBIM BapUaHT), peHTa-
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MEPCIEKTUBA

6€eNbHOCTM NPoJarK aNeKTpoaHeprumn r ~ 0,25-0,45
(c y4eToM pesepBa) U HOpME AUCKOHTUPOBAHUS
p=0,1 rog™. MycTb exxeroaHas BblpaboTKa 3eK-
Tpo3Heprum npn KMYM=0,85 coctaBnsieT Ex~9,5
mMnpa KBT-4/rog, Toraa rogosas BoipydKa 6yaet R ~
$2,4 mnpa/rog, yictas npubbinb R-Y = rR =~ $0,6-
1,1 mnpa/roa. Mo dopmynam (2)-(4) nonydaem:
IRR~0,15-0,27 rog-1; T, ~ 11-5 net (o1 Hayana
aKcnnyaTauumn 6noka); NPV = $1,9-6,7 mapa Ha
6GnoK unu ~ $7,7-26,7 Mnpa Ha 4-6no4Hyto A3C.
[N OuEeHKW NpUBEAEHHOM CTOMMOCTU 3MIEKTPO-
3Hepruv 6yaem cHuTaTb, 4TO IKCMNyaTalMoHHasn
coctasnstowas Y, /E 8 (5) He npesbiwaet 45% ot
C,, (HanoMHuMm, 410 B Y, BKJIKO4AIOTCS BCE HA/IOTH).
B utore nony4um C = $0,077/KBTu.

KaK BMAHO, 3TV OLIEHKM YKa3blBaloT Ha Npu-
eMfIeMOCTb npoekTa. Mpu HMU3KoW peHTabesnb-
HOCTM NPOAaXK KPUTEPUU IDDEKTUBHOCTU MpU-
6AvKaloTCA K HenpuemMaeMblM 3Ha4eHnam. Ecnu
npofaBaTb BCIO /IEKTPOIHEPTUIO BHYTPEHHEMY
noTpeéuTento no ueHe He Bbiwe $0,1/KBT4, TO
NPOEKT CTaHOBUTCS HEIDPEKTUBHBIM NPU TEX
YK€ KanuTasbHbIX 3aTpaTax.

YucneHHble OLeHKHU ana 4-6no4yHon ASC

YucneHHble pacyeTbl C MOMOLLbIO MPOrpamm-
HbIX KOMMNIEKCoB Tvna Project Expert no3sonsior,
B OT/IM4ME OT aHAMTUHECKMUX METO0B, KOPPEK-
THO Y4eCTb MHOXECTBO peanbHbiX GakTopos. Mbi
OrpaHUyYUIUCh NNLb HEKOTOPbLIMKU U3 HKX. Pac-
CMOTPEHO HECKOMbKMX CLLEeHapueB 1 BapnaHToB
pa3suTus. [epBbIv CLeHapuii Npegnosaraert:

— OAVMHaKOBbI€ yAesbHble KanuTanbHble 3a-
TpaTbl HA CTPOWUTENLCTBO KaXJ0ro aHeprobaoKa,
cocTaBnsiowme $3500/KBT 4 (c yueTom Jonos-
HUTEeNbHbIX MHBecTMUnn B HNOKP, obyyeHus
nepcoHana 1 NPUoGpPETEHNS COOTBETCTBYIOLLErO
o6opyLoBaHus);

— apeHaa 3eMefbHOro y4actka, OTBe4eHHO-
ro Noj CTPOUTENbCTBO, BXOAUT B COCTaB 3aTpaT
TONIbKO NepBoro aHepro6noka A3C;

— MHONAUMSA OTCYTCTBYET.

BTopow cueHapuit npeanonaraert:

— yAenbHble KanuTasbHble 3aTpaThl NEPBOro
3Hepro6noka $3500/KBT-4 (nonHble — $4375 MiH);

— yAenbHble KanuTanabHble 3aTpaTbl BTOPOro,
TPETbErO M YETBEPTOro 3HEPro6a0KoB Ha 10%
MeHblle, YeM A4S NepBoro;

— apeHja 3eMeNbHOro y4acTka, OTBeAEHHO-
ro noj CTPOUTENbCTBO, BXOAUT B COCTaB 3aTpaT
TONbKO NepBoro aHepro6noka A3C;

— UHGNAUMSA OTCyTCTBYET.

Bo Bcex cnyyasx o6lwan npoaomK1TENb-
HOCTb MPOEKTa CoCTaBnfAeT 67 NeT; KaxAabln
cnegyoumMn 610K Ha4MHaeT CTPoUTbes (MU, Co-
OTBETCTBEHHO, BBOAMTLCS B IKCMNJlyaTaLuto) Ha
rof Nose npeaplaywero. NMpUHATO TakKe, 4To
6% anekTpoaHeprumn ASC HanpaBasieTcs poc-
CUICKUM noTpebutensam no ueHe $0,08/KBT-y,
ocTa/ibHOe — Ha 3KcnopT Mo LeHe $0,24 /KkBT-y.
CpegnHsia 3apaboTHas nnata nepcoHana A3C npum-
HsTa Ha ypoBHe $1500/Mec. BennuunHbl Hanoros,
y4uTbIBaeMbIX Npu pacyete aGHOEKTUBHOCTHU Ha-
CTOALLEro NpoeKTa, NpUBeAeHbI B Tab. 4.

Kak cneayet n3 puc. 1 utabn. 5, rae npusege-
Hbl pe3ynbTaThl Pac4yeToB, NoKasaTenn addeKTuB-
HOCTU MHBECTULMI NO 06OUM CLLEHAPUSM Mano
OT/INYAIOTCA U YKa3blBaOT HA MPUEMNEMOCTb NPo-
eKTa. BennumHa NPV = $18 mnpa nonoxurenbHa
1 6n13Ka (B pacyeTe Ha 6/10K) K aHanuTU4ecKomn
OoueHKe (cM. Bblwe). IMCKOHTUPOBaHHbIN Nepu-
0fF OKYNnaeMocCTK COCTaBAsfEeT NpUMeEpHO 9 net
nocne nycka nepsoro 610Ka unu 6 neT nocne
nycKka nocneaHero. BHyTpeHHAs HOpMa [0X04-
HocTu (IRR) okono 19%/roa, 4to TakKe 6In3Ko
K aHa/IMTUYECKON OLIeHKe.

YynuTbiBasi HeONpPeeneHHOCTb UCXOAHbIX AaH-
HbIX MO MPOEKTY, Mbl OLLEHWUN YYBCTBUTENBHOCTb
BE/IMYMH OCHOBHbIX TEXHUKO-IKOHOMMUYECKMX NO-
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Ta6nuua 2. OCHOBHbIe XapaKTepucTUKu npoeKkta BBAP-TOU [8]

HaunmeHoBaHUe XapaKTepPUCTUKKU
AneKTpuyecKas MOLHOCTb 3Hepro6aoKka, MBT
Pacxop aneKkTpoaHeprum Ha coO6CTBEHHbIE HyXAbl, MBT
CpoK cny»6bl, rog
YucneHHoCTb NepcoHana, Yyen.
MNoaroToBKa NowWaaKkuy (40 nepBoro 6eToHa), MecsLbl
CTpounTenbCcTBO (OT NepBoro 6eToHa Ao GuanycKka), Mecsubl
MyckoBoi nepuoga (0T puanycka Ao aKcnayataLmm), MecsiLbl
CToMMOCTb ycTaHoBNEHHOrO KBT, gonn./KBT
CebecToMMOCTb NMPOM3BOANMOWM INTIEKTPOIHEPTUK, f0N./KBTey
CocTaBnsiloliMe KanuTanbHbIX 3aTpaTt Ha cTponTenbcTBo ASC
Mpsmble 3aTpartbl
CTOMMOCTb apeHabl 3emnu, %
O6opyaoBaHue SAepHOro «ocTpoBar, %
O6opynoBaHve mawsana, %
AnekTpoo6opyaoBaHue, %
Oxnaxpatouiee o6opygosaHue, %
PasnuyHoe o6opyaoBaHue, %
CTpountenbcTBo, %
Bcero npamble 3atpathbl, %
Bce KOCBeHHble 3aTpaThl
lpoeKTMpoBaHue, ynpaBaeHue NPOEKTOM, KOMUCCUOHHOE BO3HarpaxaeHue, %
Mpoyne 3aTpatbl

06y4eHwue, Hanoru, CTpaxoBKa, TPAHCMOPTHbLIE PacX0/bl, 3aTpaTbl COGCTBEHHMKA,
3anyacT, HenpeaBUaEHHbIE pacxoabl, %

Ta6nuua 3

HaumeHoBaHue napameTtpa
CpeaHsas CTOUMOCTb 3NEKTPO3HEPrUM ANt POCCUMNCKOro noTpebutens, 4onn./KBrey
CpeaHsas CTOMMOCTb 3NEKTPO3HEPTUM ANSt SMOHCKOro notpebuTens, gonn./KBrey
[ocdunHaHcupoBanue, %
CodurHaHcupoBaHue, %
Kpeaut B 6aHKe, %

CpepHsisi 3apnnata nepcoHana ctaHuuu, Ao,

Ta6nuua 4. NepeyeHb HaNoros

HasBaHue Hanora Bba3sa Mepuop
Hanor Ha npu6binb npubbinb MecsL,
HAC no6aB. CTOMMOCTb mecsL,
Hanor Ha nmywiectso HacTpavBaemas KBapTtan
ECH 3apnnata mMecsL|

Ta6nuua 5. 3dPeKTMBHOCTb MHBECTULUI ANA cueHapueB 1 u 2

Moka3arenb

CraBKa JUCKOHTMpOBaHus, %/roa

Mepuoa okynaemoctu — PB, Mec. (OT Ha4yana npoekKTa)

[JVCKOHTUPOBaHHbIN Nepuoa okynaemocTv - DPB, mMec. (0T Ha4yana npoeKra)
CpefHsas Hopma peHTabenbHocTv - ARR, %

YucTbl npuBeaeHHbin goxoa — NPV, $mnpg

MHaeKke npubblibHOCTH — Pl

BHyTpeHHs9 Hopma aoxoaHocTH - IRR, %/roa

MoanbuumnpoBaHHas BHYTPEHHAS HOpMa peHTabenbHoct — MIRR, %

BenuuuHa
1250
75
60
470
12
42

3500
0,01

0,3
21,9
7,2
20,0
2,0
6,3
19,4
77,1

11,6

11,3

BennuuHa
0,08
0,24
100

50
5
1500

CraBKa

24 %
18 %
22%
26 %

[Ansa cueHapueB:

1
10
126
156
28,5
17,4
2,40
18,6
11,43

2
10
124
151
30,7
18,1
2,56
19,3
11,54




b
mapa. gonn. CLA

$ billion

Puc. 1. YucTbi NnpuBeeHHbIN f0X0A NMPOEKTa
(NPV, $SMnppa) KaK GpyHKLUSA BpemeHH (roabl)

oT ycnoBHoOro Ha4yana npoekra / Fig. 1. Net
present value (NPV, $ billion) as a time function
(years) from conventional project start

KazaTenen npoeKkTa K USMEHEHUI0 HEKOTOPbIX
napametpoB (puc. 2-3). Kak BnaHo, Hanbonee
yyBcTBUTENbHA BennynHa NPV K nameHeHuo
LleHbl M 06bema CObITa ANEKTPOIHEPTUN, KOTOPLIE
BapbMpOBannCb B pacyertax B npeaenax £50% ot
6a30BbIX 3HAYEHUIN. ATW Ke NapaMeTpbl (MPU KX
YMEHbLUEHUN OTHOCUTENBHO 6a30BOr0 BapuaHTa)
Pe3KOo yBENNYMBAIOT NEPMO/ OKynaemMocTu npo-
eKTa. HeTpyaHO noKkasaTb, Y4TO 3apDEKTUBHOCTb
MHBECTULMI BECbMa YyBCTBUTENIbHA K BEIMYMHE
KanuTanbHbIX 3aTpaT, a TaKKe CpoKaM CTPOu-
TenbctBa ASC.

OLueHKa pUCKOB NpoeKTa

ABTOPbI MOZEMPOBAJIM PUCKM MPOEKTA C UC-
nonb3oBaHneM Metoaa MoHTe-Kapno ansa cueHa-
pus 1. B KayecTBe HeonpeaeneHHblX GakTopos
6blnIM BbIGPaHbI LieHa cobiTa, 06beM cbbiTa, 3ap-
nnata nepcoHana, CTaBKM Hanoros. [lapameTpbl
BapwvaLmmn BbiI6paHHbIX GaKTOPOB 6blIn YCTaHOB-
NleHbl B UHTepBasibHOM ananasoHe 20% (£10%
0T 6a30BOr0 3HA4YeHMA). 3HAYEHUS KaXKaoro n3
$aKTopoB pacnpefensoTcs cny4anHoiM 06pa3om
no HOpManbHOMY 3aKOHY pacnpefeneHus B 3a-
[JaHHOM AnanasoHe.

[unana3oH 3Ha4yeHUI YUCTOro NPUBELEHHOIO
noxoga NPV pasbuBaeTcs Ha 3afaHHOE KONn-
4eCTBO MHTEPBANOB; B HaweMm cnydae Ha 1000,
TO €CTb, BbINoNHeHbl 1000 cTaTUCTUHECKUX IKC-
nepumMeHToB MeTooM MoHTe-Kapno. bbifio nog-
CYUTaHO YMCNO 3HAYEHUI YACTOrO NPUBEAEHHOIO
[0X0/a, Nonajatlowmx B Kaxabln nHTepsarn. MNony-
YeHHOe 3HaYeHve JennTcs Ha obLLee KoNM4ecTBo
3Ha4YeHun nepemeHHON. [McTorpaMmma YncToro
nNpUBEAEHHOrO JOX0Aa, NPUBEAEHHAs Ha puc. 4,
OTpa)kaeT YacToTy NonajaHWUs 3Ha4eHU NepemMeH-
HOWM B KaX[blM MHTEpBas. XapaKTep ructorpam-
Mbl IBASIETCS YHUMOAAbHbBIM, YTO MOAYEPKMUBAET
CKOHLIEHTPUPOBAHHOCTb Benn4mHbl NPV BOKpyr
TOYKM MaKCUMyMa; KpanHue npasble U NeBble
rpaHuLbl Ha KPUBOWM pacnpeaeneHus oTpaxaioT
OMTUMUCTUYECKME N MECCUMUCTUYECKME 3HAYEHUS
BenMumHbl NPV; Hanbonee BeposiTHOE 3Ha4YeHMe
NPV pacnonoxeHo B LeHTpe rmctorpammbl U 98-
nsetcs Mmogow pacnpegenenus. loBeputesbHbIn
MHTepBan 6bl1 ycTaHOB/EH B pa3mepe 95%.

[ocKonbKy rucTorpamma pacnpegeneHus Be-
nnymHbl NPV aBnsieTca yHUMOZanbHOW, MOXHO
paccyuTbiBaTb Ha 61aronpUSATHBIN UCXOA peanu-
3aL1MKn UHBECTULIMOHHOIO MPOEKTa, MOCKO/bKY BCE
3HayeHuss NPV rpynnupytotcs BOKPYr cpeaHewn
Be/IMYMHBI, KOTOpas Npuban3nuTensHO coBnagaeT
C MMKOM. PUCK peanusaLmm JaHHOoro NpoeKTa, no
MHEHUIO aBTOPOB, ABASETCA AOMYCTUMbIM.

BbiBOAbI

[puBeaeHHbIe pe3ynbTaTbl TEXHUKO-3KOHO-
MMWYECKOro UccneaoBaHns BO3MOXKHOCTM COOPY-
*eHus 4-6no4Hon ASC ¢ peaktopom BBIP-TOU
B CaxanuHcKom o6n1acTn HOCAT BeCcbMa npeaBa-
pUTENbHbIM XapakTep. TeMm He MeHee, KaK aHa-
JIMTUYECKMNE OLEHKM, TaK U YNCSIEHHbIE pacyeThbl

MEPCIMEKTUBA
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Tox
330
300
270
240
210
180
150 4
120
20
&0
30 : :
0 + + + # + & ¥ + +
S0% -40% -30% -20% -10% 0% 0% 20% 30% 40% 50%
DPB{CTaekn HANOM0E) =——lr— OPB{00beM CObTE) emm—OPE(LeHE cikra)

Tax rates Marketing amount Marketing price

|
|
L
l

5 M 4

Puc. 3. l(paduK 4yBCTBUTENILHOCTU AUCKOHTUPOBAHHOIO Nep1uoja OKynaemMocTu NpoeKTa K U3mMeHe-
HMIO LIeHS U o6bema cObiTa, ctTaBku HanoroB / Fig. 3. Sensitivity diagram of the discounted payback
period of the project to price and marketing amount, tax rates

0,0080
60,0070
0,0080
0,0050

0,0040

0,0030

0,0020

0,0010

0,0000
373 50,33
15542 415 726,53
17 812 857 951,72

200683 300 176,92

I  HucThi NpuBafesdsii noxan / Net present value

Puc. 4. Pe3ynbraTthl MogenupoBaHusa puckos npoekta (NPV noa puckom) ¢ ucnonb3oBaHuemM metoga
MoHTte-Kapno. o BepTUKanbHOW OCH OT/I0XEHbI HacTOTbl NonagaHuA 3Ha4eHun NPV B Kaxkabin U3
1000 uHTEpBanoB, No ropu3oHTanu — BeposTHble 3Ha4yeHus NPV / Fig. 4. Results of the project risks
modeling (NPV under risk) with the use of Monte-Carlo method. The vertical axis exhibits frequencies
of NPV entry into each out of 1000 intervals, the horizontal axis - possible value of NPV
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PROSPECT

KpuTepneB aPbEeKTUBHOCTU UHBECTULMOHHOMO
npoeKTa (4YUCTOro AMCKOHTUMPOBAHHOIO [0OXO-
na NPV, BHyTpeHHen HopMbl goxoaHocTH IRR,
nepuoja oKynaemMocTu U NpuBeLEeHHON CTOM-
MOCTW 3neKTpoaHeprun CLEV) yKasbiBaloT Ha
WHBECTULMOHHYIO NPUBNEKATENbHOCTb NPOEKTA.
Tak, ona psga cueHapueB BennyinHa NPV no-
NOXKUTENbHA U AOCTATOYHO BESIMKA, BHYTPEHHSASA
HOpMa AoxoaHoCTH npeBblwaeT 18-23%/rog, a
OMCKOHTMPOBAHHbIN NEPUOL OKyNnaemocTu MeHee
10-12 neT. AHanM3 YyBCTBUTENbHOCTU KpUTEPHUEB
3bPEKTUBHOCTHU K HEoNpeaeNneHHOCTU Hanbonee
BaXKHbIX GaKTOPOB (CTaBKM AUCKOHTUPOBAHMSA U
HanoroB., CTaBKa MpUBAEYEeHUS KpeauTa, LieHa
1M 06beM cObITa, KanuTanbHble 3aTpatbl U T. 4.)
no3BoJIAeT MOAeNMPoBaTh M BbiGpaTb 061actu
Haunbonee NpMeMnemMbiXx IKOHOMUYECKUX MOKa-
3aTenen NpoekKTa.

AHanM3 pUCKOB NPOEKTa, BbINONHEHHbIN Me-
Toaom MoHTe-Kapno, Takxke nokasan npuemse-
MOCTb MPOEKTa Ha AaHHOW CTafuK PaCCMOTPEHUS.

PeleHune 0 peannaaunm TOro UM MHOro nNpo-
€KTa 3aBUCUT He TONbKO OT ero MHBECTULIMOHHOM
npuBneKaTenbHOCTU. BonbLuyto ponb B NPUHATUM
pelleHns urpaet MaclwTab BAUAHUSA JaHHOTO Npo-
€KTa Ha 9KOHOMMUKY pervoHa. MHaye rosops,
B MPUHATUM peLleHns UrpaeT poib HEe CTOSIbKO
npsaMon abdeKT NpoeKTa, CKONIbKO MY/LTUMIN-
KaTUBHbIN, CUHEpPreTuYeckni addekT. MNpun 60b-
LLIOM MYNbTUMIMKATUBHOM adbdeKTe TpeboBaHUSA
K 90EKTUBHOCTU COBCTBEHHO MPOEKTa MOryT
6bITb Y CHUXKEHbI.

MpuBeaeHHble B AaHHOM paboTe pe3yib-
TaTbl MOKa3blBalOT, YTO MPOEKT CTPOUTENLCTBA
4-6no4Horn A3C ¢ peaktopom BBIP-TOU c yye-
TOM MPOAAXKM NEKTPOIHEPTUM B ANOHUIO UMEET
NepcneKkTUBY M HyXaeTcs B JaNbHenwen 6onee
TWaTenbHOM NpopaboTKe.
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The Russian government assigned Ministry of
Energy to elaborate a project for consolidation of
energy systems of Russia, China, Mongolia, the
South Korea and Japan. It is assumed that a power
exchange opportunity will allow optimizing the usage
of generating power since peak loads in different
regions are diverse in time. The project called Asian
Super Ring was put forward in 1998 but was not
implemented. After the Fukusima NPP accident on
March 11, 2011 Japan suggested that Russia should
return to the project and start its implementation
with an energy bridge in Japan [1].

Avariant of a gas pipeline construction to supply
Japanese electrical plants with gas is also considered.
Experts believe that partnership with an energy de-
ficient Japan is much more prospective if compared
with China that actively increases in-house genera-
tion. Japan put forward proposals for partnership with
Russia in the energy sphere in August, 2012 during
the meeting of Tadashi Maeda, Chief Counselor of
the Japanese Prime Minister, with Alexander Novak,
Head of Ministry of Energy. The Japanese representa-
tive informed the minister on the increasing energy
deficiency in Japan due to a partial freezing of nuclear
facilities after the Fukusima accident and expressed
his interest in increasing energy recourses procure-
ment from Russia.Japan, in particular, proposed that
Russia should lay a submarine cable from Russia to
Japan to ship surplus electrical energy from existing
or planned generating power on the Far East.

Ministry of Energy, particularly, informed that it
is reasonable to implement the project Asian Su-
per Ring by stages. Ministry of Energy suggested
starting implementing the project Asian Super Ring
with a most elaborated project for an energy bridge
construction Russia— Japan. In 1999- 2000 was
prepared a preliminary feasibility study of the pro-
ject for laying an underground-submarine cable for
a full-scale export of electrical energy (up to 4 GW)
from Sakhalin Island to the Japanese islands. The
feasibility study assumed construction on Sakhalin
of steam-gas electrical plants with installed capacity
4GWt and DC lines stretching for 600 km (including
under water) and also construction of three substa-
tions: 4GW- on Sakhalin Island, 1GW- on Hokkaido
Island and 3GW —on Honshu Island. In 2000, the
tentative project price was estimated to be $9,6 bil-
lion. However, this project did not gain further develop-
ment. Following consultations of Ministry of Energy
with Inter RAO EES, currently energy procurement
in Japan through the Japanese sea is performed by
two available routes— from Sakhalin and from yet
the surplus energy Far East. It is expected that in the
near future energy systems of the Far East will stop
being surplus, and consequently, implementation of
the project anyway will require construction of new
generating power. Ministry of Energy suggests their
construction on Sakhalin, the energy system of which
is already deficient.

It is known that Japan has faced problems with
energy before, and after the tsunami and shutdown
of several NPPs situation with energy worsened. Now

they are generating gas to compensate for a decline
in NPP energy generation. Nonetheless, energy ship-
ment though a cable from Sakhalin will be anyway
cheaper than procurement of liquefied natural gas
for their own plants [1].

After the accident on Fukusima NPP many coun-
tries rejected or froze nuclear energy development.
Particularly, in 2011 in Japan were shutdown all the
Units, and constructions of new NPP was frozen.
Nowadays, 48 out of 50 Japanese Units are not in
operation, they were shutdown during a year after the
accident. NPP Oi Units 3&4 were again commissioned
in June-July 2012. Moreover, Japan is discussing the
issue of complete refusal from the nuclear energy
development and that of decommissioning of all the
operating Units. [2].

In the view of the above-mentioned, to develop
the Far Eastern Russian region and to satisfy the
energy needs of Japan, the authors suggest consider-
ing an innovative variant of a full-scale construction
on the territory of the Sakhalin region of several NPP
Units with overall installed capacity from 4 to 10 GW
in prospects.

This suggestion is based on the following con-
ceptual and important reasons:

1.0n May 3, 2012 came into force the agreement
between the Russian and Japanese governments on
partnership in peaceful uses of atomic energy that
was signed on May 12, 2009 in Tokio. This agreement
envisages partnership in prospecting and extraction
of uranic ore, designing and construction of NPP, nu-
clear materials procurement, provision of nuclear and
radiation safety. The agreement was ratified in Russia
in December, 2010, in Japan— December, 2011. At
the beginning April, 2012 Embassy of Russia in Japan
and Japanese Ministry of Foreign Affairs exchanged
notes on completion of internal state procedures
necessary for the agreement to come into force.

2. Construction of a NPP in the Sakhalin region
is, first of all, necessary to expedite development of
the Far Eastern Russian territories, what is concur-
rent with the state strategic targets. By the law of
the Russian President dated 21.05.2012 N° 636
was established a new ministry of Russia of the Far
East development.

3. Electricity from NPPs in Sakhalin may be suc-
cessfully used for energy supply in Japan, what is up
to the country’s interests due to an actual crisis in
its energy sphere. Electricity may be shipped from
Sakhalin to Japan through an underwater cable along
the La Perouse Strait (18 km).

4. The Sakhalin territory is rather suitable for
a NPP construction: there is an acting sea port
(Kholmsk), a railway that stretches along the entire
island; there are water resources and an airport.
Selecting of a NPP site should not arouse any dif-
ficulties in the view of low population density.

5. Construction of new NPPs will lead to new work
places creation, what upon the whole will positively
impact on population development and infrastructure.

6. Itis reasonably to engage the Japanese party
in the NPP construction basing on the following con-
siderations: procurement of large-size and high—
technological equipment, mastering of state-of-the-
art technologies in nuclear machine engineering,
financial support of the project by the Japanese party.
Besides, a mutually beneficial partnership of the
State Corporation Rosatom with Hitachi, Toshiba,
and Mitsubishi may replace competitive relations.

7.The joint NPP construction may lead to a partial
solution or exclusion of the «islands issue» raised by
the Japanese government in the recent years.

8. Presently, there is a unique situation when
suggestions of the Russian party may find response
from Japan. The specified state of affairs calls for
immediate solution.




Table 1. Prices for electricity in certain
countries (US cent/kW per hour)

The Sakhalin
region
20-28 6-13 11

The proposals are substantiated by modern
prices for electricity in Japan, the Sakhalin region
and, for instance, in the USA (see table 1).

Evidently, that the price for electricity in Japan is
substantially higher than in Russia. This fact plays
an important role when choosing a strategy of the
Sakhalin region energy development. However, not
only this factor should be determining. In the consid-
ered situation it is necessary to carry out a detailed
feasibility study using a domestic Unit project. It is
worth mentioning that a detailed feasibility study and
site selection is usually the assignment of a domestic
or a foreign specialized company (for instance, Warley
Parsons). Such process, as a rule, takes from one to
several years. In this connection the authors have
decided to perform an approximate estimation of
the investment project efficiency «Construction of
a NPP with four Units with VVER-TOI reactors in the
Sakhalin region» on the basis of the known meth-
ods, recommended by UNIDO[3] and IAEA [4], using
economical— analytical [5] and software solutions
of Project Expert.

Research method

Out of a number of quantitative efficiency criteria
of investment projects widely used in investment and
business-analysis and also in designing approach
to management are commonly used the following
three criteria [3]:

1) Net Present Value (NPV);

2) Internal Rate of Return (IRR);

3) Discounted Payback Period (DPB).

As per IAEA methodology [4] an efficiency criteria
is current electricity price Clev ($/kWt per hour) —
Levelized Discounted Electricity Generation Costs —
LDEGC or simply «Levelized Cost». It is a tariff that is
imposed on each electricity unit to fully compensate
expenditures that occur throughout the entire life
cycle of the plant with account of tentative cost of
money, i.e. itis a tariff with NPV=0. Further are given
mathematical formulae for these criteria.

Net Present Value (NPV) — is current value of the
investment project cash flows. In terms [4], NPV — is
net present worth of profits.The amount of future
cash flow in a year t is calculated [4] as difference
between the cash flow of the expected revenues Rt
($/year) in atyear and the cash flow of the expected
expenditures Ct ($/year) in the same t year with ac-
count of discounting:

.
NPV =Y} R’—C*,, E)
(14 p)

Where p — discounting rate (norm);T— final year
of a project economic period (planning horizon).The
current moment there is beginning of the first year
of the project. It is worth mentioning, that in differ-
ent publications a discounting rate is marked by the
lettersr, d, p, E, i and others.

As per the formula (1) preferable are investments
with the major positive net present value (not nega-
tive). If NPV has a positive value, then investments
in the considered projects are effective, if NVP has
a negative value— ineffective. To put it another way,
a positive NPV value indicates how much profitably
investments in the given project are in comparison
with investments in a project with p revenues (e.g.
bank deposit with p revenue). Publications [4,6] show
how factors of inflation, indetermination and that
of risks of discounted cash flows may be taken into
account. Foreign projects more frequently use a dis-
counting rate of 0,05-0,1 yearl (5-10 %/year). Our
project adopted the rate of p=0,1 year-1.

Internal Rate of Return (IRR) — is a discounting
rate when a total net present value of investments is
equal to zero.That is when p=IRR the value NPV=0. In
other words, expenditures on a project are equal to

its revenues throughout the whole planning horizon.
The economic sense of this index is that it shows a
maximum revenue norm, i.e. defines a maximum
price of the drawn capital at which the investment
project remains profitable. When p>IRR the project
effect is negative (NPV<0), when discounting rates
are lower— the effect is positive. It is assumed that
the more positive difference IRR-p is the more stable
the project is. As an alternative to a technical project,
investor considers his investment into an alternative
project (e.g. bank deposit with an interest b). That is
should exist inequations b<p<IRR.

Discounted payback period - is time TOK, re-
quired for recovery of investments due to the cash
flow generated by investments. This criteria is defined
by a consecutive calculation NPV(t) as of time function
(fig.1). The point on the time axis, where NPV=0, will
be a breakeven point.

The above considered criteria of investment pro-
jects efficiency are criteria of commercial efficiency,
i.e. they reflect investor’s interest directed towards
acquisition of maximum profit in the shortest terms.

Current Electricity price Clev is calculated as
per the IAEA method [4] on the condition: sum of
the discounted expected revenues from electricity
sale at a price Clev ($/kWt per hour) is equal to the
sum of the discounted expected expenditures on
construction and station operation. In other words,
Clev is such a tariff when NPV=0. Tariff in the absence
of discounted revenue has a sense of a «discounted
prime cost» of electricity generation with account of
investment recoupment. A more preferable project is
that for which Clev value is minimal. That is, the IAEA
criterion, defined as a break-even tariff by contrast
with UNIDO criteria assesses social efficiency of the
project, since it is oriented to a consumer interested
in the decrease in electricity tariff.

Analytical estimations for one power unit

Let us mark by T, and T, construction term and
unit operating period, at that their sum defines the
planning horizon in (1) T=T +T,. The break-even
period T, will calculate from the start of the Unit
operation. In the publication [5] in approximation
«quickly build (pTC<<1) and long operate (pT3>>1)»
and at constant prices for the first time have been
gained analytical interrelations between investments
efficiency criteria ( in calculations for one Unit):

NPV _ IRR _ )

K P ’ 2
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IRR < 5 3)
1 IRR
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In these formulae K — summed capital expen-
ditures ($); R=E:L| — annual revenue (cash flow, $/
year) derived from electricity sale at a market price
LL ($/KkW per hour); E — annual electricity genera-
tion (kW per hour/ year); Y=F+M — annual operation
expenditures ($/year) that include fuel expenditures
F and operation and maintenance expenditures M
(Operation and Maintenance — O&M, in our case
with taxes). In the formula (5) the value Y ,=F+M is
not equal to Y due to a tax difference connected with
a lower revenue at a lower price of electricity sale
Clev<Ll. The substitution of Y, =F+M_ in (5) provides
an easy calculation of the current electricity price in a
sum of three summands that correspond to the three
basic price components — capital, fuel and operation.
The difference between the revenue R and operating
expenditures Y (that include taxes as well) is net an-
nual revenue from Unit operation. Proportion of net
profit to revenue is called profit margin r=(R-Y)/R.
Here, we should mention the specifics of the Russian
NPP profit calculation. As per the resolution of the
Russian government N2 68 dated 30.01.2002 from
the gross margin subtracts a provision necessary for
safety maintenance of nuclear power plants all on
the stages of their life cycle and development [7]. The
provision value is defined by norms established in
revenue percentages and may amount to 40% of the
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revenue (but notless 16,7 %). To estimate investment
efficiency it is necessary to sum the provision value
with the net profit. The profit margin of the nuclear
energy may amount to r ~0,20-0,45.

Let us consider construction of a NPP with four
Units of VVER TOI type in the Sakhalin region as a
research object. The VVER TOI reactor parameters
for efficiency estimation are given in table 2.

Extra initial data for an economic estimation of
the suggested project are given in table 3.

Let us estimate the efficiency criteria as per the
formulae (2)-(5) at capital expenditures on one Unit
of $ 4 billion, disbursing price at electricity 0,25 $/
KW per hour (an export variant), return of electricity
sales r ~0,25-0,45 (with provision account) and at a
discounting norm p=0,1 year-1. Let annual electricity
generation at ICUF=0,85 amount to Ex9,5 billion kW
per hour/year, then annual revenue will be Rx~2,4
$ billion/year, net profit R-Y=rR~0,6-1,1 $ billion/
year. Using the formulae (2)-(4) we get: IRR~0,15-
0,27 yearl; TOK~11-5 years (from the start of Unit
operation); NPVx=1,9-6,7 $ billion per Unit or ~7,7-
26,7 $ billion for a NPP with 4 Units. To estimate
the current electricity price let us assume that an
operating component YO/E in (5) does not exceed
45% from Clev (YO includes all the taxes). In result
we get Clev=0,077 $/kWt per hour.

These estimations indicate acceptability of the
project. At a low return on sales the efficiency criteria
approximate to unacceptable values. If sell all electric-
ity to home consumer at a price no higher than 0,1
$/kWt per hour, then the project becomes inefficient
at the same capital expenditures.

Quantitative estimations for a 4 Units NPP

Quantitative calculations with the help of software
complexes of Project Expert type enable, as distinct
from analytical methods, correctly take into consid-
eration many real factors. We considered only some
of them.We have considered some scenarios and
variants of development. The first scenario assumes:

— the same specific capital expenditures on
construction of each Unit that amount to 3500 $/
KW per hour ( with account of extra investments in
R&D, personnel training and purchase of the cor-
responding equipment);

— rent of a land lot designated for construction. It
is a part of expenditures only on the first Unit of NPP;

— inflation is absent.

The second scenario assumes:

— specific capital expenditures on the first Unit
3500 $/kWt per hour (full — 4 375 $ billion);

— specific capital expenditures on Unit 2,3,4 are
by 10% less than for Unit 1;

— rent of a land lot designated for construction. It
is a part of expenditures only on the first Unit of NPP;

— inflation is absent.

In the both cases the total project duration is 67
years; each further Unit is built (and consequently is
decommissioned) one year after the previous Unit. It
is also accepted that 6% of NPP energy is directed
to Russian consumers at a price of 0,08 $/kW per
hour and the rest— to export at a price of 0,24 $/
kW per hour. Average salary of NPP personnel is
taken of 1500 $/month. The tax values, taken into
account when assessing efficiency of this project
are given in table 4.

As seen from figure 1 and table 5 where the
calculation results are given, the efficiency criteria
on the both scenarios are not very different and sug-
gest acceptability of the project. The value NPV~18
$ billion is positive and approximates to the analyti-
cal estimation (see above). The discounted payback
period is approximately 9 years after commissioning
of the first Unit or 6 years after decommissioning of
the last. The internal Rate of Return (IRR) is about 19
% per year, what also approximates to the analytical
estimation.

Taking into consideration indefiniteness of the
project initial data, we estimated sensitivity of the
main feasibility project indices to change of some
parameters (fig 2-3). As seen, the value is NPV is
the most sensitive to changes of price and electricity
marketing amount that varied in calculations within
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+50 % from the basic values. The same parameters
(at their decrease against the basic variant) surge
the payback period of the project. It is not difficult
to demonstrate that investment efficiency is rather
sensitive to capital expenditures and NPP construc-
tion terms.

Assessment of project risks

The authors modeled the project risks using
Monte-Carlo method for scenario 1. Marketing price,
marketing amount, personnel salary, tax rates were
selected as indefinite factors. Variation parameters
of the selected factors were set in the range 20%
(£10% from the basic value). Values of each factor
are distributed as per a normal distribution law in
the set range.

The value range of the net NPV profit is divided
into a set intervals number; in our case into 1000,
i.e., athousand of static experiments by Monte Carlo
method was performed. A number of the net profit
values that enter each interval were summed. This
value is divided into a total value number of the vari-
able. The bar chart of the net profit, shown in figure 4,
demonstrates frequency of the variable values entry
into each interval. The bar chart nature is unimodal
what underscores concentration of the NPV value
around the maximum point; the extreme left and right
boundaries on the distribution curve show optimistic
and pessimistic values of NPV; best possible value
of NPV is in the center of the bar chart and is a dis-
tribution mode. A confidence interval was set 95%.

As the bar chart of NPV distribution is unimodal,
the investment project implementation is likely to
be favorable, since all the NPV values are grouped
around a mean value that approximately coincides
with a peak. Risk of this project implementation, to
the authors’ minds, is acceptable.

Conclusion

The revealed findings of the feasibility study of a
NPP with 4 units construction in the Sakhalin region
are rather preliminary. Nonetheless, analytical esti-
mations and quantitative calculations of efficiency
criteria of the investment project (net present value
NPV, internal rate of return IRR, discounted payback
period and current electricity cost CLEV) suggest
the project investment attractiveness. Thus, for a
number of scenarios the NPV value is positive and
rather high, the internal rate of return exceeds 18-23
% per year, and the discounted payback period is
not less then 10-12 years. The sensitivity analysis
of criteria efficiency to indefiniteness of the most
important factors (discounting rates and taxes, rate
of credit involvement, marketing price and amount,
capital expenditures etc.) enables to model and
select areas of most acceptable economic indices
of the project.

The project risk analysis performed with the
help of Monte-Carlo method, has also suggested
the project acceptability on this consideration stage.

Decision on implementation of this or that project
depends not only on their investment attractiveness.
A considerable role in decision-making plays the
project impact on the regional economy. In other
words, not a direct project effect plays a part in de-
cision-making, but a multiplicative, synergic effect.
If a multiplicative effect is great, requirements to a
project may be relaxed.

The findings, suggested in this article indicate
that the project for a NPP with 4 Units of VVER-TOI type
construction with account of electricity export to Japan
is perspective and requires further detailed study.
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Table 2. Main VVER TOI project characteristics [8]

Characteristic Value
Electrical Unit power, MW 1250
Service consumption,MW 75
Design life, year 60
Personnel number, people 470
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Start-up period ( from a physical start-up till operation), months 6
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Prime cost of generated electricity, $/kW per hour 0,01
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Construction, % 19,4
Total direct expenditures, % 77,1
All indirect expenditures
Designing, project management, commission bonus , % 11,6
Miscellaneous expenditures
Training, taxes, insurance, transport expenditures, owner expenditures, spare parts,
unanticipated expenditures, % el
Table 3
Parameter Value
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Bank loan, % 5
Average salary of plant personnel, $ 1500
Table 4. Tax list
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UST Salary Month 26 %
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YupexaeHue «3a ceMblo NeYyaTamu», rge
poXKAalTcA NPOEeKTbl U3BECTHbIX HA BeCb
MUP FOpoAOB U NPeAnpUATUNA, rae 3a pas-
paGoTKu B 061aCTU TEOPUU aTOMHOIO AApa
KOJUJIEKTUB UH)XXEHEePOB He pa3 GbiN1 Y40CTOEH
rocyjapCcTBeHHbIX NPEMUIA U Harpaga, a aBTo-
paM NPoeKToB HEOJZHOKPATHO NPUCYKAATUCH
3BaHuna lepoeB Couuanuctuueckoro Tpyaa,
3acnyeHHbIX 3HEPreTUKOB, apXUTEKTOPOB,
peatenen Hayku, B 2013 rogy otmeuaer
80-neTHui 106UNEN.

CneumanbHOe NPoeKTHoe 6topo «/lBUraTenb-
CTpoW» 6bIN0 cO34aHOo B OKTA6pe 1933 roaga no
NpUKa3dy HapKoMa TAXKeNon NPOMbILLIEHHOCTH
Cepro OpaKoOHMKKMA3E AN NMPOEKTUPOBaAHUSA
npeanpuaTin No NPon3BoACTBY 60enpunacos.
MNepBas 3agaya — NpPOeKTUpoOBaHWe 3aBoja No
NPOM3BOACTBY HOBbIX TUMOB MOPCKUX TOpMes U
crneunanbHOM CTaHLUMKW ANIF UX UCTbITaHUS Bblna
6necTaue BbiNoNHEHa 3a 14 mecaueB. YaadHbIn
CTapT NOCAYXKWN NOBOAOM [/151 CKOPOro pPa3BuTUs
He60/bLLOM NEPCNEKTUBHOM CTPYKTYPbI B KPYyNHOE
npeanpusatue.

Cnycta gBa roga CIb «[BuratenbCcTtpow»
nepeaaH B BefileHWe MaBHOro BOEHHO-MOGUNN-
3aLunoHHoro ynpasnenus HKTI 1 npeo6pa3oBaH
BO BcecotosHoe crneumanbHoe NPoeKkTHoe 61opo
— BCIB, a B 1939 roay Ha ero 6a3e opraHu-
3yeTcs [ocyaapCTBEHHbIN COO3HbIM MPOEKTHbIN
MHCTUTYT — ICMA-11.

BaxkHelwnm MOMeEHTOM, onpeaenvBLnM
JanbHenwyio cyabby npeanpuaTus, cTano pele-
HWe NpaBUTENbCTBA B ceHTA6pe 1945 roaa, Koraa
WHCTUTYTY, ABNSIBLUEMYCS reHepasibHbIM NMPOEKTH-
POBLMKOM 60JIbLLUMHCTBA 0O6BbEKTOB 0GOPOHHOM
NPOMbILLIEHHOCTH CTPaHbl, 6bI7I0 NOPY4EHO HOBOE
HanpaBneHne — NPOeKTMPOBaHWe B 061acTu ca-
MOV MHHOBALMOHHOW N5 TOr0 BPEMEHU OTpacun
— aTOMHOW MPOMbILIEHHOCTH. C 3TOro MOMeHTa
MHCTUTYT, 61ecTslle 3apeKoMeH0BaBLLIWI cebs
B roabl Benvkon OTe4yecTBEHHOW BOWHbI, cTan
dopmurpoBaTbCs Kak NPOEKTHas opraHmMsauus,
OCyLLECTBNSAOWAsA KOMMIEKCHOE pelleHve 3aaay,
CBSI3@aHHbIX C MPOEKTUPOBAHUEM U CTPOUTESb-
CTBOM NMPOMBbILWAEHHbIX M HAY4YHO-UCCNEeA0BaTE Nb-
CKMX KOMMMIEKCOB, CO31aHWe KOTOPbIX NO3BOANIO
CCCP BOMTM B psifi IMaBEHCTBYIOLMX MUPOBbIX
AAEPHbIX AepKaB.

Ponb TonoBHoro nHctutyta «BHUMUIT» B
CTAHOBJ/IEHUN W Pa3BUTUM AaTOMHOM OTpac/u
TPYAHO nepeoLeHnTb. 10 NpoeKTam UHCTUTYTa
NMOCTPOEHO G6OMbLIMHCTBO NPOMBbILLIEHHbIX Npea-
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C.B. OHy¢pHeHKo, reHepanbHbIi AUPEKTOP
OAO «lonoBHOM UHCTUTYT «BHUMUIT»

NPUATUIA M Hay4YHO-UCCe0BaTENbCKUX LLEHTPOB
AepPHO-NPOMbIWNEHHOIO KOMMNNeKca Poccum 1
6nuKHero 3apybexbs. Hanbonee sHaunumble U3
HuX: nepBble B CCCP nccnenoBaTenbCKUn U npo-
MbILUNEHHbI peaKTopbl, 3aBOAbI N0 060raLleHuio
ypaHa, npeanpusaTus no nepepaboTke S4epHOro
TonnuBa, nepsas B Mupe ASC B ropoae O6HUH-
CKe, nepBblIvi 610K benospckon ASC, aBa 6GnoKa
Kypckon, yeTbipe 6noKa JIeHnHrpaackon, aBa
6noKka UrHanuHckon A3C, cneunanmManpoBaH-
Hble Hay4YHO-uccnegoBatenbckue ueHTpbl: OAO
«"HL, HUUAP», ®IYM «HUTU um. A.M. AnekcaH-
nposar», Oryn «HUMI®A um. [1.B. Edpemoa»,
Oryn «PoAL—-BHUNID», OIYM «PHML HUANC

MHCTUTYT «BHUTTNIT» — 80 net

M. 0.E. CegakoBar; KpynHenwne KomoumHaThbl
aToMHoM oTpacnu B Cubupu, Ha Ypane U B eB-
ponencKkon Yactn Poccun; KOMMNeKChl pafuoxu-
MUYECKMX U INEKTPOPUINYECKMX TabopaTopui,
uccnenoBaTe/bCKMe YCTAaHOBKU C aTOMHbIMMU
peakTopamu pas3NMyYHOro Ha3HayeHus B rocy-
fapcTtBax BoctoyHon EBponbl, B TOM 4yucne B
Monblwe, BeHrpuu, PymbiHWK, a Takke B Kutae,
ErmnTe n gpyrux ctpaHax mupa.

B 1986 rogy MHCTUTYT Ha3Ha4eH reHeparib-
HbIM MPOEKTUPOBLLMKOM 0ObEKTa «YKPbITUE» Haf,
paspyLleHHbIM 4-M 3Hepro610KoM HYepHoObbISb-
ckor ASC v Hay4HbIM pyKoBoauTenem paboT no
NOKann3auun pagnoaKTUBHbBIX 3arpsi3HEHUN, ae-
3aKTMBaLMK NOMeELEeHU N 060pya0BaHNS 3TOM
CTaHLMH, @ TaKKe 3apaXeHHOM MECTHOCTU BOKPYT
3HeproboKa.

o NpoeKkTamM rpagoCcTpPoOMTENbHOrO oTaene-
HUS MHCTUTYTa noctpoeHo 6onee 30 ropoaos-
CMYTHUKOB NPEeANPUATUIA aTOMHON NPOMBbILLIEH-
HOCTU, cpeaun HUx CocHoBbIM Bop, O3epck, Capos.,
AkTay, HaBou, 3apadwaH.

B 90-e roabl nocne npeobpasoBaHus Poc-
cumncKom deaepaunn B UHCTUTYTE COCpeoToYe-
Hbl paboTbl B 06/1aCTM NPOEKTUPOBAHUS HOBbIX

MepBas B mupe A3C B ropoge OGHUHCKe




IHEPreTUYECKMX, pasaenuTenbHbIX U pagauoxu-
MUYECKMX MPOM3BOACTB, FAEPHbIX TEXHONOMUNM,
a TaKXe 06BbEKTOB CneunanbHOro Ha3HavyeHus,
MOZJEePHU3aLIMKN JeNCTBYIOLLMX 3aBOLOB, CTEHL0B
M aTOMHbIX 3NIEKTPOCTaHLIMI, @ TaKXKe BbIBOAA UX
M3 aKcnayaTauuu.

CerogHsi OAO «fonoBHOM MHCTUTYT «BHUTTUAIT»
— MHoronpodunbHas opraHusavms lockopnopa-
ummn «PocaTom», ocyliecTBASAOWaAs KOMMNIEKC-
HO€E NPOEKTUPOBaHUeE, Hay4YHble UccnefoBaHus,
pa3paboTKy SAEPHbIX SIHEPTOTEXHONOMUIA HOBOIO
NMOKOMIEHMS, KOHCTPYMPOBAHNE U U3rOTOBIEHNE
OMbITHbIX U CEPUNHbIX NapTUM HecTaHAapPTU30-
BaHHOro o60pyfoBaHUa U U34ennin B 06nactm
MCMONb30BaHNs aTOMHOW 3HEPIrUKU Ans SAepPHO
1 paAanaLMOHHO OMacHbIX 06bEKTOB U 0GBbEKTOB
aTOMHOI0 3HEPronpOMBbILNEHHOrO KOMMIeKca
(BKNIOYas 06BEKTHI SAEPHOr0 TOMIMBHOIO LMKNA).

[eorpadusa TeKyLWMUX NPOEKTOB MHCTUTYTa
LWMPOKa, creuyannaaums — BCe HanpasieHus
aTomHom oTpacnun Poccun. B 2011 roay lonosHom
MHCTUTYT «BHUTMUIT» Ha3HavyeH reHepasnbHbIM
NPOEKTUPOBLLMKOM KOMMIEKCHOIO MpOeKTa
«[1popbIB», FMaBHON LIeNbl0 KOTOPOro fABAsSETCs
C03[aHne 3aMKHYTOro SiepHO-TOMIMBHOTO LIMKIa
B aTOMHOW 3HEPreTUKe CTpaHbl.

B uHCTUTYTE BepeTcAa NpOEKTUpOBaHuWe
aTOMHOW CTaHLMW C MHHOBALMOHHbBIM OMbITHO-
NPOMBbILLIEHHBIM 3HEPrOo6IOKOM C PEaKTOPHOM
YCTaHOBKOM Ha BbICTPbIX HEUTPOHAX CO CBUHLIOBO-
BMCMYTOBbIM TEMIOHOCUTENEM 3NTEKTPUYECKOM
MouHocTbio 100 MBT (CBBP-100) 1 pa3paborT-
Ka NpoeKTa MHOroLeneBon nccnefoBaTeNibCKowM
A0EepPHON YCTaHOBKM, BKOYaloLen B cebs Obl-
CTPbIV UCCNEefOBaTENBCKUI PeaKTop C HAaTPUEBBLIM
TennoHocuteneMm (MBUP). B pamKkax npoekTa no
CO3JaHuI0 TEXHONIOMMYECKOro KOMIMIEeKca 3aM-
KHYTOrO 94€epHOro TOMAMBHOMo LUukna Poccun
Ha PIYN «'XK» nponsseaeHa peKOHCTPYKLMS
«MOKPOTro» XpaHunuiia 06/y4eHHOro S4epHoro
Tonnuea BBAP-1000 1 3aBepLlueHO CTpoUTENb-
CTBO MYCKOBOIO KOMIM/IEKCA «CYXOro» XpaHuan-
wa 06/y4eHHOro A4ePHOro TONIMBa peaKTopoB
PBEMK-1000 1 BB3P-1000.

Ha Tepputopumn Kutarickon HapoaHow Pe-
cny6/MKK No NPOoeKTy MHcTuTyTa B 2011 roay
3aBepLUEHO COOPYKEHUEe ra3oLeHTPUDYKHOIo
3aBofa No 060ralleH1Io ypaHa A1 aTOMHON
3HEPreTMKn NponsBoauTenbHocTbio 500 Thic.
EPP/roa (no ypaHy) B XaHbXyHe.

BbinonHeH pag npoeKTHbIX paboT, HanpaBneH-
HbIX Ha JOCTUXKEHWE HOBOIO KayecTBa siAepHom
3HEPreTUKK: OMbITHO-AEMOHCTPALMOHHbIN LEHTP
no nepepaboTKe oTpaboTaBLWeEro A4epHoro To-
niMBa Ha OCHOBE MHHOBALMOHHbIX TEXHONOM Ui
Ha PrYM «"XK», nonndyHKUMOHANbHbIM pagnoxu-
MWYECKMUI UCCNeA0BaTENbCKMIA KOMMIEKC Ha No-
wagKke OAO «MHLU, HUUAP», nponssoacteo MOKC-
TonnuBa ans aHepro6aoka N2 4 benosipckon A3C
¢ peaktopoM BH-800 Ha PI'YIM «XK», BbINONHEH
Komniekc paboT no npoeKktnupoBaHuto AC ¢ PY
CBBP-100 1 MBUP Ha npomnnowagke OAO «THL,
HWWAP», co3gatotca MHGopMaLMOHHbIE MOAENN
ncenefoBaTenbCKON saepHov yctaHoBku MBUP
1 CBBP-100 B nporpaMMHOM KomieKkce Smart-
Plant ENTERPRISE, BbinonHsatoTcs paboTtbl no
TemaTtuke AOK. [Ins paclumpeHns BO3MOXKHOCTEN
NpoBeAEeHUS Hay4HO-UCCeaoBaTeNbCKMX paboT
¢ 2012 roga B MHCTUTYTe paboTaloT TEXHOJO-
rMYecKne CTeHAbl: ANF nccnefoBaHUs TOMNUB-
HbIX MPOLLECCOB B CYXOM XpaHuulLe (Hay4yHo-
TEXHWYEeCKasa NoAAEpKKa); AN uccnefoBaHus
TENNOBbIX PEXMMOB Mpu nepepaboTke OAT; ana
MOJENUPOBaHUS TAXKENbIX 3aMPOEKTHbIX aBapuit
Ha aTOMHbIX CTaHLMSX.

3HameHaTesbHbIM COObITUEM K 106Ul KOM-
naHwWu CTano paclluMpeHue KOMMeTeHuun npea-
npuaTns — B KadecTtse dunmana K OAO «[onoBHoOM
MHCTUTYT «BHUMNIT» npucoeanHeHa eulle ogHa

tOBUIEN
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IMycKOBOW KOMIUJIEKC CyXOro XxpaHuauua

MOLLHEeNLWwas NpoeKTHas opraHn3aLms aTOMHOM
otpacnv — OAO «ClM6AJMM». B ganbHenwem nnaHupy-
€TCS OCYLLECTBUTb MOMHOE CAMsiHWUE 060MX Npeanpu-
ATU c 06pa3oBaHeM 06beAMHEHHON KOMMaHUW C
HOBbIM Ha3BaHWEM W TOProBbIM GPEHAOM.
O6beanHeHHas KoOMMNaHus CTaHeT KpynHen-
UMM KOMMIEKCHBIM MPOEKTHBLIM NPEANPUATUEM
aTOMHOM 3HEepPreTMYecKom TexHonoruun B Poccuu,
B NepByto o4epeab, Mo 06beMy KOMMNETEHLMI K
NMO3BOMUT AOCTUYb KA4YE€CTBEHHOI0 YBENNYEHUS
3hdEKTUBHOCTM Ha PbIHKE NpoeKkTupoBaHmsa AAC
C peakTtopamu Tuna BBAP u peaktopamu Ha 6bl-
CTPbIX HEWTPOHAX BbICOKOW WM CpeaHEN MOLLHO-
CTW, NPOEKTMPOBAHMUS HOBbIX ¥ MOJEPHM3aLIMK

[ENCTBYIOWNX OOBEKTOB SA4EPHO-OPYKENHOTO
Komnnekca (A0K), saepHO-TONAMBHOMO LMKAa
(ATL,), agepHo-pagmMaLMOHHON 6€e30MacHOCTH
(4PB), nponssoacTtBa MOKC-TonnuBa, paauo-
XMMUYECKMX YCTAHOBOK Pa3/IM4HOro Ha3HaveHus,
nepepaboTKK, TPAaHCMOPTUPOBKMU, XpaHeHust OAT,
n3onaumnm n 3axopoHerusa PAO, BbiIBOAa U3 IKC-
nayataumv aTOMHbIX MPOU3BOACTB.
BarKHeMLWnM KOHKYPEHTHbIM NPENUMYLLECTBOM
HOBOrO NPeANpPUATUS CTaHET BO3MOXHOCTb OCY-
LLEeCTBASATL NPOEKTHOE COMPOBOXAEHNE Ha BCEX
3Tanax XM3HEeHHOro LMKna 06bEKTOB aTOMHOM
3HEPreTUKU: OT MPUHATUSA PeLEeHNs U peann3aumnm
NpoeKTa, A0 NO/HOMO BbIBOAA U3 3KCM/lyaTaLuu.
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tOBUNEN

TutaHoBble cnnasbl BCMITO-ABUCMA
N1 aTOMHOW MPOMBbILLUTEHHOCTH

KOPMOPALUA BCMMNO-ABUCMA

624760, Poccus, CBepanoBcKkas o6nacrb,
BepxHsaa Canpa, yn. MNapkosaa 1

Ten: +7 (34345) 6-23-66

®dakc: +7 (34345) 2-47-36

WWW.VSmpo.ru

OAO «Kopnopauus BCMMNO-ABUCMA»
— KpyNHeWWUhn B MUPE U €JUHCTBEHHbIN B
Poccun MHTErpmpoBaHHbI NPOU3BOAUTEINb
TUTaHOBOW npoaykuuu. NMpeanpustue 6biI1I0
co3paHo B 1933 roay KaK nepsblii B cTpaHe
3aBofj no NnpousBoACcTBY nonydpabpuKaToB U3
aJIlOMUHUSA U MarHMeBbIX CIJIaBOB AJIf COBET-
cKoM aBuauuu. B cepeauHe 50-x ropoB co3-
AaeTcA TUTAHOBOE NPOM3BO/ACTBO, CTaBluee
NMPUOPUTETHbLIM B eATEe/IbHOCTU Npeanpus-
TUA. MepBblii TUATAHOBDbIW CJIMTOK BECOM 4 Kr
6bin Bbi1aBsieH B 1957 ropgy, 3a npowejwuve
6onee yem 50 neT GblsIa OTKPbITA U pa3BUTa
Lenas anoxa pocCUNCKoOro TutaHa. CerogHsa
Hay4HO-TEXHUYECKUE U NMPOU3BOACTBEHHbIE
MOLLHOCTU NMpeAnpUATUA NO3BOJIAIOT NOJY-
YyaTb C/IMTKU BECOM A0 18 TOHH.

B HacToswee Bpems Poccus B nuue Kop-
nopauun BCMIMNO-ABUCMA 3aHMMaeT 4eTBepPTb
MMPOBOrO pblHKA TUTaHa — 3T0 caMas 60/blas
unbpa, xapaKTepuaytoLias 400 CTPaHbl B MEX-
[lyHapoaHom 6u3Hece. M 310 Aons He cbipbeBas,
3TO — BbICOKOTEXHOOTMYHbIE U3AENUS TNYyOGOKON
nepepaboTKU, Ha4YMHas OT IKCKIO3UBHOIO XM-
MWYECKOro CoCcTaBa C/INTKa M 3aKaH4YMBas yHU-
KaslbHbIM COYETaHMEM MPOYHOCTHbLIX KAYeCcTB U
reoMeTpun KOHEYHoro uagenvs. Ha npeanpusatum
OCBOEH BbIMYCK NPOAYKLMM M3 33 cniaBoB Ha
6a3e TMTaHa, co3aaHbl LieneBble crniaBbl Noj
3afjaHHble paboyne xapaKTEPUCTUKKU AeTanu.
Bce a3t HapabOTKM MCMONb3YIOTCH B BbICOKO-
TEXHOIOMMYHbIX OTPAC/sX: aBUACTPOEHUM, KOpa-
61ecTpoeHUN, aTOMHOMN IHEPreTUKE, XMMUYECKON
N HedDTEXMMUYECKOW MPOMBbIWIEHHOCTH, B He-
dTerasonobbuiBalolleM KOMMNEKCe.

TpaanLMOHHO Hanbonee LWUPOKO TUTAHOBbIE
cnnaBbl NPYMEHSIOTCS B aBUa— W ABUraTenecTpo-
€HWK1, BTOPOE MECTO No NoTpebieHunio 3aHMMaeT
KopabnecTpoeHue, ofHaKo, Hajo OTMETUTb, YTO
3a nocnegHee AecaTuIeTre TMTaHoBbIE CriaBbl
6onee WKPOKO CTaNu NPUMEHSATbCSH B 061aCTH
3HEPreTUKHU, KaK TPaAULMOHHON, TaK U B HOBbIX
anbTepHaTUMBHbIX BMaax. bonee akTMBHO TUTaH
MCnosb3yeTcs B 06/1acT reodusnkn, Hedpte— n
ra3ofo6bIBaloLWEM CEKTOPE, HTO 06YCIOBIEHO U
HaKOMMEHHbIM OMbITOM 3KCMlyaTalmu, U — B OC-
HOBHOM — Y)KECTOYEHWEM YCNIOBWI IKCNyaTaLMm
rasogo6bbiBatolLero 060pyaoBaHus.

BCE€ Wwnpe TMTaH ncnosnb3ytoT B KAYeCTBE KOH-
CTPYKLMOHHOrO MaTepurana ans CTposiLMXCs 06b-
E€KTOB aTOMHOWM 3HEPreTUKK: ANs 3roToBAEHMS
KOHAEHCATOPOB M paboymx NonaToK NapoBbiX
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MaHopamHbii BUA 3aBoaa/Plant panoramic view

TYpPOUH, TENT006MEHHOI0 060pYyA0BaHUSA. TUTaH
o6ecneyvBaeT rapaHTMpPOBaHHbIN pecypc 060py-
[loBaHMs Ha nepwuopa 10 60 NEeT, 4To ConocTaBUMO
C 3aKnagblBaeMblM PECYPCOM PaboTbl SAEPHOI0
peakTopa.

Nogo6HOe 060pyaoBaHME LLUMPOKO UCMONb-
3yeTcs Ha aTOMHbIX 3/IEKTPOCTaHUMAX MHAMK,
Kutas, ®uHnaHaun n gpyrux ctpaH. B Poccuun
TaKXKe psjl CTaHUMWI OCHaLLeHbl 060pyJ0BaHUEM
13 TUTAHOBBIX CM/IaBOB, a UMEHHO, PocToBCKas
AJC, benosipckas ASC, 610k HOBOBOPOHEKCKOM
n leHnHrpaackom A3C.

Ha gaHHOM 3Tane pa3BuTUS MMPOBOIO NpPo-
MbIWAEHHOIO CEKTOPA, KOrJa yXKe ThICAYM TOHH
TUTaHa 3KCMNyaTUPyTCS B aTOMHON SHEPTreTUKE,
KaK B CyAOBbIX, TaK U B HA3eMHbIX 0ObEKTaX, B
OMNpPECHUTENbHbIX CUCTEMAX, B chepe MOPCKOro
HedTe- M ra3onpombiciia, BCE M3MbILLIEHMS MO
noBoAy HeAOCTYMHOCTU TUTaHa M ero BbICOKOM
CTOMMOCTM IBNISILOTCA TOXKHBIMMW ¥ OTPAXKAIOT TOMb-
KO yCTapeBIUMIA KOHCEPBATMUBHbIN NOAX04 NpPo-
EKTUPOBLLMKA, HE YYUTbIBAIOLMI MPENMYLLECTB
TUTaHa W, cnefoBaTeNbHO, BCEX TEXHUYECKMUX U
3KOHOMWYECKMX NOKa3aTenen.

CerogHs B 061acT aTOMHOW 3HEPreTUKH
paccmaTpuBaeTcs IBa OCHOBHbIX HanpaBieHu s
pa3BWTUA: HapalMBaHWe MOLLHOCTM CTaumo-
HapHbIX reHepupyowmx 6nokos o 1400MBT
M pa3BuUTUE MOOUIIbHBLIX BNIOKOB Ans obecrne-
YEHWS 3NEKTPO3HEPrUen OTAaNEHHbIX PETMOHOB
no tuny MAT3C.

B 06nactv M3rotoBneHns MobubHbIX Saep-
HbIX YCTAHOBOK Poccusa o6nafaeT yHUKaNbHbIM
OMbITOM, TaK KaK BCe 3TU pa3paboTKu Obinu
yCcrnewHo peann3oBaHbl NPpu CTPOUTENbCTBE aToM-
HbIX JIEAOKOM0B U aTOMHbIX NOABOAHbIX JIOJOK.

Tpy6bl ansa reopusunyeckux cuctem/Pipes for geophysical equipment




HapaboTaHHbIM ONbIT U MPaKTUKa 3KCMy-
aTauMu TUTAHOBbLIX CM/IABOB B CYAOBbLIX 3HEP-
roycTaHOBKax MO3BOMWIN NEPEHECTU AOCTUMHY-
Tble TEXHUYECKME pelleHNs Ha 06 bEKTbI Manon
aTOMHOW 3HepreTuku. MNpumepom aBnaetcs
ocyuiectBnsemoe 000 «bantuiickuin 3aBoa —
CYLOCTPOEHME» CTPOUTENLCTBO NEPBOK NNaByyen
aTOMHOWM 3NEeKTPOCTaHLMKN No 3aKasdy KoHuepHa
«Pocatom». [JaHHbIA MNPOEKT OLLEHUMBAETCH KaK
NEepPCNeKTUBHbIN K TUPaXXMPOBaHWIO; TaKKe Ha-
YyaTbl paboTbl N0 pa3paboTKe HAa3eMHOM AaepHON
9HEProycTaHOBKM C NPUMEHEHWEM TUTaHa B Ka-
4YecTBe KOpMycHOro Matepuana.

B KOHCTPYKLMSIX NaporeHepaTopoB, KOHAEH-
CaToOPOB, LUMPKYNALMOHHbBIX HACOCOB U APYroro
0o60pyaoBaHns BOAOOXNaXAaeMblX U BOJO-BO-
OSHbIX AAEPHbIX 3HEPTeTUYECKUX YCTAaHOBOK
TUTAHOBbIE CNAaBbl MOATBEPAWIN 33 NONYBEKO-
BOW OMbIT 3KCMNyaTaLnn CBOK HE3aMEHNMOCTb
W YHUKANbHOCTb, @ UMEHHO:

— BbICOKYIO paiMalMOHHYI0 CTOMKOCTb Mpu
Temnepatype ot 250 go 400°C;

— cnabyto cnoco6HOCTb K NOTAOLWEHMIO U3NY-
YeHW$S 1 XOPOLLYIO CNOCOBHOCTL CaMOMNPON3BOSIb-
HO 0CBO6OXAATbCA OT HABEAEHHOW paanaLuu;

— BbICOKYIO KOPPO3MOHHYI0 CTOMKOCTL B BOAE
1 nape npu temnepaTtype Ao 400°C B ycnoBuax
BO3AENCTBUA paanaLuu;

— BbICOKYIO KPaTKOBPEMEHHYIO U J0NITOBpE-
MEHHYI0 NPOYHOCTL NpK Temnepatype o 400°C
6e3 BO3HMKHOBEHMSI KOPPO3UU UIN MEXaHUYe-
CKMX MOBPEXAEHUN.

Kopnopauusa BCMINO-ABUCMA yyacTBOoBana
BO BCEX POCCUUCKMX MPOEKTax CTPOUTENbCTBA
aTOMHbIX 3/IEKTPOCTaHLIMN, @ TaKXKe B 3apyberK-

TpyGHble 3arotoBKku/Pipe workpiece

HbIx NpoekTax: ASC «KyaaHkynam», ASC r. TaHb-
BaHb v ApyrMx noctaBKax TOHKOCTEHHbIX CBAPHbIX
Tpy6 anametpom Ao 30 MM C TONLLMHON CTEHKHK
0,5-0,8 mm. Kpome Toro, 66111 nocTaBfieHbl CBap-
Hble TPYObl A5 KPYMHbIX MPOEKTOB CTPOUTENb-
CTBa 3aBOJOB MO OMNPECHEHWIO MOPCKOWM BOAbI
1 HedTenepepabaTbiBaIOLWMX, OCYLLECTBASEMbIX
KPYMNHbIMMW 3apyGEKHbBIMU KOMMAHUSMU.

MpegnpusaTve y4actBoBano B KPYMHEMLWMX
HedTe— v ra3o4006bIBaIOLLMX NPOEKTaxX CTPaHbI:
nepeocHalleH1Me 6ypoBOW nnaByyYyen CTaHLUK
«[TpupasnomMHoe» 1 CTPOUTENbCTBO HeDTELOObI-
Batouwero o6bekta «06¢CKMM — 1» (TUTaH Npu-
MeHsieTcsl Ans TpyGHOro nyyka nogorpesartens
dnounaga). nsg npoekTa MOPCKOW 1e0CTOMKOM
cTtaumoHapHon nnatdopmbl (MJICI) «Mpupas-
nomHoe» Kopnopauusa noctasuna okono 180
TOHH TUTaHa, U3 HMX OKONIO 120 TOHH — 3TO 060-
pyAOBaHWe v anieMeHTbl Tpy6onpoBoAoB. TaKKe
OCYLLECTBSAIOTCA NOCTAaBKU GECLLUOBHbIX TPY6 13
TUTaHa MapoK 9, 23, cnnasoB OT4 419 pOCCUR-
CKUX re0OpU3NKOB.

Cneuuanuctel BCMIMO-ABUCMA roToBbl
NPeANoXnTb CBOU Hay4YHble U MPOU3BOACTBEH-
Hble JOCTUXKEHMS, @ TaKXKe C y40BONbCTBMEM MO-
y4acTBYIOT B pelleHnn 3aaay, BOZHWKALOLWMX Npu
pa3BUTUM HOBbIX TEXHONOIMI, MOAEPHU3ALIUM
CYLLECTBYIOLMX TEXHONOMMYECKUX NPUEMOB B
3HepreTuKe, LUBETHOW METaNNyprum U XuMmmuye-
CKOW MPOMbILAEHHOCTH, OCBOEHWUM WenbhoBbIX
MECTOPOKAEHNN.

JUBILEE

VSMPO-AVISMA-Produced
Titanium Alloys for Nuclear Industry

VSMPO-AVISMA CORPORATION

1, Parkovayast., VerkhnyayaSalda,
Sverdlovsk region, 624760, Russia
Phone: +7 (34345) 6-23-66

Fax: +7 (34345) 2-47-36
WWW.VSmpo.ru

VSMPO-AVISMA Corporation is one of the
largest manufacturer and the only one in Rus-
sia of titanium products. It was founded in
1933, and was the first plant producing alu-
minum and magnesium alloy semi-finished
products for Soviet aircraft industry. Titani-
um production became a priority in the mid-
1950s. It was in 1957 when the first titanium
ingot was produced, and the epoch of Russia’s
titanium production began. Today the com-
pany has research and production facilities
that make it possible to manufacture ingots
weighting up to 18 tons.

With its VSMPO-AVISMA Corporation, Rus-
sia has a quarter of the world titanium market,
the largest share in the world business. It is not
a share of supplied raw material; it is a share
in hi-tech high-processed products with unique
chemical composition, high strength quality and
peculiar geometry of the finished products. The
company manufactures products based on 33
titanium-based alloys, and has developed al-
loys to produce components with specific per-
formance capabilities. The company’s products
are used in hi-tech industries — aircraft industry,
shipbuilding, nuclear engineering, chemical and
petrochemical industries, oil and gas production.
Traditionally, titanium alloys are widely used in
aircraft building and engine building as well as
in shipbuilding. In the last decade titanium al-
loys found their way to the power-production
industry, both to the traditional and alternative
energy sectors. Now we can see the increased
application of titanium in geophysics, oil and gas
sectors, which is predetermined by the available
operation expertise but mainly by tougher condi-
tions in which oil and gas production equipment
is operated.

As anengineering material titanium is widely
used now in nuclear facilities, particularly, to
produce condensers, steam turbines rotating
blades and heat-exchange equipment. Due to
the use of titanium, the equipment safe life can
be prolonged to 60 years, which is consistent
with a nuclear reactor operation life.

The titanium-based equipment is used at
nuclear power plants in India, China, Finland
and other countries. Equipment made of tita-
nium alloys is installed at Rostovskaya NPP, Be-
loyarskaya NPP, Novovoronezhskaya NPP and
Leningradskaya NPP.

At the present stage of industry develop-
ment, when thousands of tons of titanium are
used in the nuclear sector, both in surface and
marine nuclear facilities, in demineralized water
generators, oil and gas production facilities, all
assumptions concerning limited availability and
high cost of titanium are false. They are based
on conservative views of designers who do not
admit the advantages of titanium and its unique
technical and economic properties.

In the nuclear sector, there are two directions
of development: expanding capacities of power-

Tpy6bi/Pipes

generating units to 1,400 MW and development
of FNPP-type mobile power-generating units for
remote regions.

Russia can boast the unique experience in
mobile power-generating units that have been
installed at nuclear icebreakers and subma-
rines.

With their experience in titanium alloys in
marine power plants, producers managed to use
available technical decisions in nuclear facili-
ties. It can be exemplified by the construction
of the first floating nuclear power plant by Baltic
Plant — Shipbuilding LLC. at the order of Rosatom
Concern, which is seen as a model project. Works
have been commenced to develop a surface
nuclear power plant where titanium is used in
the vessel.

Fifty years of titanium alloys application in
steam generators, condensers, circulation pumps
and other equipment of VVER-type power-gener-
ating units have proved their unique properties,
such as:

e high radiation resistance at 250 go 400°C;

e |ow radiation absorption and good ability to
spontaneously release induced radiation;

e high corrosion resistance in water and
steam at 400°C and under conditions of radia-
tion;

e high short-term and long-term durabil-
ity at 400°C without corrosion and mechanical
damage.

VSMPO-AVISMA Corporation has partici-
pated in all Russia’s NPP projects as well as
in Kudankulam NPP and Tianwan NPP pro-
jects abroad supplying thin-wall welded pipes
with diameter of 30 mm and wall thickness of
0.5-0.8 mm. The company has also supplied
welded pipes for seawater desalination plants
and oil refineries constructed by large foreign
companies.

The company has also participated in the
largest oil and gas production projects: revamping
of Prirazlomnoe floating drilling station, construc-
tion of Obsky-1 oil-producing facility (titanium is
used in the tube bundle of the fluid heater). The
Corporation has supplied 180 tons of titanium for
Prirazlomnoe ice-resistant platform, among them
120 tons of equipment and pipeline components.
It also supplies seamless pipes made of 9.23
titanium and Ot4 alloy to Russia’s geophysics
organizations.

VSMPO-AVISMA specialists will be happy to
offer their research and technical expertise and
take part in the development of new technolo-
gies and technical skills in power-production,
nonferrous metallurgy and chemical industry, in
the development of new offshore fields.
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Huxkeropopackas BbictaBoyHaa komnaHua OO0 «HILL Skcno» yupexpeHa B
2008 rogy HekomMmepueckM napTHEPCTBOM «HUXKEropoaCKuii AeN0oBoOi LeHTP OcHoBHoli 3apayeii peatenbHocTu «HAL| Skcno» ABneTca

co3faHune ycnoBui AnsA akTMBHOFO B3aMMOJEeNCTBUA y4acT-
HUKOB BbICTAaBOYHOIO 1 KOHTPECCHOMO MPOLECCOB C Lienblo
06MeHa OMbITOM 1 HanaXXNBaHUA B3aVIMOBbITOAHbIX JeNOBbIX
cBA3en.

aToMHoro mawmHoctpoeHus» (HIM «HAL ATOMMALL») B Lensax npoaBuXeHuA
NPoAyKUMM NpeanpuATAA SHepPreTMYeckoro MaMHOCTPOeHNA Ha Poccunckni
1 3apy6exHblin pbiHKU. 3a nepuof ceoel pabotel OO0 «HJL| Skcno» coBMecTHO
C BegyWMMu NpeanpuaTUAMM aTOMHOW OTPacan 1 KPyNHENWNMI BblCTaBOY-
HbIMW LleHTPaMu BbICTYNUIO COOPraHN3aToOPOM pAfda YHUKaNbHbIX KOHIPeCCHO- «HILL IKCMO» — 3TO KOMaHAa MPOdECCHOHANOB, Bceraa
BbICTaBOYHbIX MPOEKTOB, B TOM uYmncsie ceMr HmKeropoackmux mMex<gyHapoaHbIxX rOTOBaA MPeAOCTaBUTb KOMMEKCHOE pelleHme 3aAaum no

Hay4YHO-NPOMbILLNIEHHBIX GOPYMOB «ApMapKka aTOMHOIO MALLMHOCTPOEHUSAY, ABYX OpraHM3auMM CNeLMann3npoBaHHOrO MepONpPUATUA ANs
MexayHapogHbIX HayYHO-NPaKTYeckmx GopyMoB «HTenneKkTyanbHoe NpoeKkTu- BalLeii KoMMaHum:

poBaHuMe. ynpaBneHVle KU3HEHHDBIM LMKJTOM CNTOXKHbIX MHXXEHEPHbIX O6'beKTOB>>, a
TaKXe npefcrasuna segywme npeanpuAaTna atToMHOIo SHepreTnyeckoro MmalmHo-

e pa3paboTKa KOHLENUMN 1 CLeHapUs MeponpuATUA
e BbIGOP NMOWAAKY, OTBEYAIOLLEel CTaTyCy cobbITUA

CTPOEHUA Ha CneLranbHbIX pa3fenax KpyrHbIX BbICTaBOK B Poccuu 1 3a pybexom. e pa3paboTKa yHUKAAbHOTO CTUAA 1 CUMBOINKM
000 «HJL| 9kcno» cTano opraHn3aTopPOM KOMIEKTMBHOIO CTeHAA SKCMNO3numm meponpuaTMs

POCCMINCKUX 1 YELLCKX KOMNaHW [por3BoACcTBEHHOTO 06beanHeHNs «[paxcKuii
ATOMHBIN AnbAHC» Ha GOpyMe NMOCTaBLYMKOB AJ11 aTOMHbI MPOMbILLIEHHOCTM
«ATomekc-EBpona» B Npare. Bcero B KOHrpeCccHO-BbICTaBOYHbIX MEPONPUATMAX
«HOL Skcno» npuHAno yyacTtne cebiwe 1500 SKCMOHEHTOB, 1 NO UTOram Ux npo-
BEAEHUA 3aKJIIDUEHO KOHTPAKTOB Ha CyMmMy Gonee 37 mnpga. pybnen.

oT60p U NpuUrnalleHne BeAyLNX 1 MOJEPaTOPOB
npuBneyYeHmne K y4yacTuio IMAepoB oTpacin
npuBneyYeHe COHCOPOB

peKknamHo-nH$OopMaLNOHHaA NogaepKKa MeponpuATus

HAL, 3KCNo v NBC EXPO
Hwxxeropopackan The Nizhny Novgorod
BbictaBouHasa KomnaHus ﬁ Exhibition Company
603163, Poccus, Russia, 603163,

r. HuxHuin HoBropog, yn. KasaHckoe wocce, a.12 Nizhny Novgorod, Kazanskoe shosse, 12

Ten./pakc: 8 (831) 438-28-50 |H| ﬂ u Tel./fax: 8 (831) 438-28-50

info@nbc-expo.ru, www.nbc-expo.ru info@nbc-expo.ru, www.nbc-expo.ru
QAKCMNO

' HHAJH HIAJH
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The Nizhny Novgorod Exhibition Company «NBC Expo» was established

The main purpose of the «<NBC Expo» activities is creating in 2008 by the Non-Profit Partnership «Nizhny Novgorod Nuclear Engineer-
conditions for the active interaction of the participants of ing Business Center» (NP «<NBC ATOMMASH>») to promote products of power
congress and exhibition processes to exchange experiences machine-building companies on Russian and foreign markets. For the period

it started on the market the «<NBC Expo» LLC in collaboration with the leaders
of the nuclear industry and major exhibition centers implemented several
unique congress and exhibition projects, including seven Nizhny Novgorod
International Scientific & industrial Forums «Nuclear Machine-building Fair»,
two International Research and Practice Forums «Smart Engineering Design.

and establish mutually profitable business contacts.

«NBC Expo» is a team of professionals, ready to produce a
complex solution of arranging a special event for your company:

e creating the concept and scenario of the event Complex Product Life Cycle Management», and successfully presented lead-
e selecting the site for the event, matching its status ing nuclear power machine-building enterprises in specialized sections of
e working out the unique style and symbols of the event prominent exhibitions in Russia and abroad. The «NBC Expo» LLC arranged
e opting and inviting hosts and moderators joint exposition of the Czech and Russian companies of the Prague Nuclear
e involving the leaders of the branch in participation Alliance production association on the Nuclear industry suppliers forum «Ato-
e attracting sponsors mex-Europe» in Prague. More than 1500 exhibitors took part in the arranged
e advertisement and PR of the event by the «<NBC Expo» events, which resulted in signing contracts for the total

amount of 37 billion rubles.
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TexHonornyeckoe o6opygoBaHuUE.
JneKTpoobopysoBaHue
Equipment.

Electric equipment
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TEXHOJ1I0IT' MYECKOE OBOPYZOBAHME

OAO «BOTKUHCKUI 3ABO[»

427430, Yamyprckan PecnyGnuka,
r. BotkuHckK, yn. Kuposa, 2

Ten.: (34145) 6-52-21, 6-51-49
®dakc: (34145) 6-59-75

E-mail: marketing@vzavod.ru
CauT: www.vzavod.ru

OAO «BOTKMHCKMW 3aBoj» — Bepaylee
06GOPOHHO-NPOMbILWJIEHHOE NpeanpuaTUe
Poccum, ctpateruyeckon sagayen KoToporo
ABNAseTcA BbiNosHeHUe lfocyaapCcTBEHHOrO
06OpPOHHOro 3aKa3a Nno U3roToBJIEHUIO pa-
KETHOW TEXHUKU.

OuepeaHbIM AOKa3aTeNbCTBOM AOBEPUS K
HEU3MEHHO BbICOKOMY YPOBHIO KayecTBa Mnpo-
[IYKLUMW, KaapoBOMY M TEXHOJIOrMYECKOMY MO-
TeHUMany npeanpusaTua CAyXUT BKJOYEHUE
OAO «BoTKuHCKMI 3aBOA» B [OCyaapCTBEHHYIO
nporpaMmmy BoopyKeHuin Ha 2011-2020 roabl
B KayecTBe OCHOBHOrO y4yacTHMKa. Ha 3aBoge
MOJHbIM XO10M MIET MacliTabHas MoepHU3aLms
NpPOM3BOACTBA, TEXHONOTMYECKUX MOLLHOCTEN,
KOpMyCOB LieX0B U aMUHUCTPATUBHbIX 34aHUN.

MonoxutenbHble NepemMeHbl CKa3biBaloTCA
He TO/IbKO Ha 3aBoOj4aHax, HO U B LIE/IOM Ha
ropoge, rpagoo6pasylumnm npeanpuatmem
KOTOPOro BOTKMHCKUIN 3aBOA ABNSETCH YXe
6onee 250 ner.

C Havyana 90-x rogoB OCHOBY MaKeTa 3a-
Ka30B 3aBOja MO HanpaBieHU0 n3aenun o6-
LLEMPOMBILLIEHHOrO Ha3HAYeHMUA COCTaBANN
n3genusa ona npeanpuatui HedTaHOM M raso-
BOW MPOMBbILNEHHOCTHU. 3a 3TO BpeMs 3aBoj
3aHAN Tuaupyioline Mecta no NpPouM3BOACTBY
060pyAOBaHUS 419 NOA3EMHOM0 U KanutaibHOro
pEeMOHTa CKBaWH, HACOCOB AJ19 NOAAEPKAHMSA

KomnneKc Kamep 3alUTHbIX
Ana npoussoacTBa MOKC-tonnuBa

[ T

MoHTaX peaktopa Ha @Y «<HUU Mpubopos»
r. JIeiITKapuHo
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OAO «BOTKMHCKMUIA 3aBOj»

NnnacToBOro AaBfieHUs, TEeNJIoNapoBon 1 3anop-
HOM apmaTypbl, 6ypOBbIX AONOT, PErynsiTopos
[aBfieHns rada, KOHTENHEPOB A/151 TPaHCNOPTK-
POBKMW 00paHTa, 6bICTPOCMEHHbIX CyXKatoLnxX
YCTPOMCTB U T. A.

CoxpaHas o6bembl NPoM3BOACTBa HedTe-
ra3oBoro o6opyaoBaHus, 3aBoj yBenM4ynBaet
[10/110 NPOV3BOACTBA U3AeNnUM A1 aTOMHOM OT-
pacnun, KOPHM KOTOPOW yXoaaT B Aanekune 50-e
roAbl NPOLIOro BeKa, Koraa nog pyKoBOACTBOM
akagemuka A.l. AneKcaHapoBa Ha BOTKMHCKOM
3aBOo/e BeNnCb pa3paboTKK U U3roToBMIEHWE Nep-
BbIX COBETCKMX UCCIeA0BaTENbCKMX PEAKTOPOB.

3a roapl COTPyAHMYECTBA C TAaKUMU NPOEKT-
HbIMKW MHCTUTYTamMK Kak OAO «<HUKWN3T», TCIHN,
OAO «CBepaHUNxummaw», OAO «LUIKBM», OKB
«magponpecc», OAO «OKBM AdpukaHtos», OAO
«BHUTNIT» BOTKMHCKMM 3aBOAOM HaKOMMeH
CYLLLECTBEHHbIM OMbIT BbINOJIHEHUS 3aKa30B 415
HYXA NpeanpuaTuin aToMHOM oTpaciu. B yncne

0GopyaoBaHue Ana nepBoi naaBy4yen ATIC
«AKapgemuK M.B. JlomoHoCOB»

BbIMO/IHEHHbIX MPOEKTOB: U3roTOB/IEHME 060pY-
[I0BaHUS U3 cocTaBa KOMMeKca nepepaboTku
TBEPabIX PaJMOaKTUBHbLIX 0TXoA0B Ans beno-
apckon A3C-2, ASC KynaHKkynam (MHaMs); KOM-
NAEKC Neperpy304HbIi aKTUBHbIX 30H PEAKTOPHOM
yctaHoBKM KJTT-40C nnaByyen ATIC «<AKageMuK
M.B. J/ToMOHOCOB»; BHYTPMOOGBEKTOBbLIE TPAHC-
NOPTHO-YNaKOBOYHble KOHTeWHepbl (BTYK) ana
Bbenospckon ASC; 3alUTHbIE TEPMETUYHbIE ABE-
pY pas3nunyHbIX TUMOB AN HOBOBOPOHEKCKON
A3C-2 v ap.

Mpolwnn ucnbiTaHWs OMNbITHblE 06pasLbl M-
[poamopTmn3aTopoB ans JleHuHrpaackom A3C-2,
npeaHa3Ha4YeHHble AN1a o6ecnevyeHns GyHKLMO-
HMPOBaHMs 060pyA0BaHNS 1-r0 U 2-T0 KOHTYPOB
aTOMHOW CTaHUMK MPU CEMCMUYECKUX BO3AEN-
CTBUSIX, BNJIOTb 10 MAKCHMaJIbHOrO Pac4eTHOro
3emMneTpsiceHunss B 9 6annos.

CerogHst OAO «BOTKMHCKMI 3aBOA» B COTPYA-
HuyectBe ¢ OAO «CBepaHUNxummaw» n OAO
«HUKN3T» yyacTByeT B pa3paboTKe U U3roToBe-
HWUW paanaLMoOHHO-3aWNUTHBbIX KaMep Ans yqacT-
Ka M3roToBNEHUs 1 NepepaboTKn TabNeTOYHOro
MOKC-tonnmna ans ®rymn «fopHo-xMMU4ecKui
KOMGUHaT» I. eneaHoropck. Prymn «lopHo-xumm-
YeCcKui KombuHaTt» (HKeneaHoropck, KpacHosp-
CKMWM KpaW) NiaHupyeT BBECTU B SKCIlyaTaLuio B
2015-2017 rogax OnbITHO-AEMOHCTPALMOHHbIN
ueHTp (0O4LU) no nepepaboTKe oTpaboTaHHOroO
agepHoro tonauea (OAT), co3gaHne KOTOporo
npegycMoTpeHo denepanbHON LieneBon npo-
rpammon. B }enesHoropcke 6yayT MCnonb30Ba-
Hbl TEXHONOMMK TPETLENO NOKONIEHUS. KaK n3BecT-
HO, 3KCMepTU3a JaHHOro NPoeKTa MPOBOANIACH
dpaHLy3CKMMK CreumanncTaMmn, KoTopblie yKe
peanusoBanun cxemy no nepepabotke OAT Ha
3aBofe B LLepbype.

Ha npoTsA)eHnuu BCeW CBOEN WCTOpPUMU
BOTKMHCKWI 3aBO[ BbINONHAET 3aKa3bl Ha M3-
roTOB/IEHNE TEXHUYECKU CIIOKHOM, HAYKOEMKOM
NPOAYKLIMM, COXPaHSS HEM3MEHHO BbICOKMIA YpO-
BEHb KayecTBa. HaKonneHHbIV OnbIT BbIMOHE-
HWS 3aKa30B A9 HYX/ NPeanpusaTMili aTOMHON
oTtpacnu nossonsietr OAO «BOoTKMHCKKMIK 3aBoa»
HapaliMBaTb 06beMbI MPOM3BOACTBA U YBEPEHHO
cmoTpeTb B byayliee.
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Tenexxka nepeparo4yHas
ana Oryn «rxXK»




O6opynoBaHue U UHKUHUPUHT
[J19 MOBbILLEHUS
3HeproadppeKTuBHOoCTH ASC

GE=A

000 «I'EA MALUUMMNIKC>»

105082, r. MockBa, yn. Manas MouroBasn, A. 12, ctrpoeHune 1
Tenedon: (495) 234-95-03

®dakc: (495) 234-95-04

E-mail: moo_info@gea.com

www.gea-mashimpeks.ru

OAmutpues .B. - gupeKTop AenapTamMeHTa
«JHepreTMKa U CyaocTpoeHue»

Komnanusa «F'EA Malwumnake», ¢ 2011 roga Bxoasiwias B COCTaB cerMeHTa
GEA Heat Exchangers rpynnbl komnaHuin GEA Group AG, cneumanusunpyetcs
Ha Tennoo6MEHHbIX U 3HeprocGeperarLlmnx TexHonoruax. Komnaxvusa asnsetcs
O[HWUM W3 NPU3HAHHbIX IMAEPOB B MPOMU3BOACTBE M MOCTaBKe TEMIOOGMEHHOI0O
060pYAOBaHUS PA3/TUYHbIX TUMOB.

Mpon3BOACTBO KOMNAHWKU CEPTUOULMPOBAHO NO MEXAYHAPOAHbIM CTaHAapTaM
1ISO 9001:2000. Ha Bce npon3BoanMoe 1 noctaBasemoe 060pyaoBaH1e UMeeTcs
MOMHbIA KOMMNEKT cepTUdUKaTOB, B TOM Y1Che pa3pelleHne PocaToMHaa3opa.

Komnanua GEA Group AG — oMH U3 KPYNMHENLNX NOCTaBLLIMKOB CUCTEM ANS
3HepreTMyecKon npomblluneHHocTH, a GEA Heat Exchangers — nogpasaenenue,
3aHuMatoLeecs Tenn1o06MeHHbIM 060pyA0BaHMEM — caMast KpynHas CTPYKTypHas
eanHULUa KomnaHMu. MHHOBaLUMOHHbIE pa3paboTKM U BONbLLIOW ONbIT B 06/1a-
CTK Tennoo6MeHa, HaKoMEeHHbIM KoMNaHuaMK, BXxoasWwmummK B coctaB GEA Heat
Exchangers, no3BongI0T Npeafiarate 3aKa3ynkaM coBpeMeHHOoe 3aHeproaddek-
TUBHOE TennoobmeHHoe ob6opyaoBaHue. B Poccuun m ctpadax CHIT GEA Heat
Exchangers npefcrasneHa komnaHuen «FEA Mawwumnake» (GEA Mashimpeks).

F'EA Mawnmnake — oauH U3 NMAEPOB POCCUMCKOro pbiHKa B MPOM3BOACTBE
1 NocTaBKe:

® nnacTMHYaThbiX TENN006MEHHUKOB (Pa360pHbIX, NasHbIX, CBAPHbIX)

® KOXYXOTPYOHbIX TENNO0O6MEHHUKOB

® annapaToB BO3AYLIHOrO OXNaXAeHNs

® rpaavpeH pasfiMyHbIX TUNOB

® peKynepaTuBHbIX TennoobmeHHnKoB Rekuluvo/Rekugavo

® BOAAHbIX GUIBTPOB C aBTOMATUYECKOW O4MCTKOM

® cucTeM oxNaxaeHus TpaHchopmaTopoB

® TenN006MEHHUKOB ANS cneunanbHblX NPUMEHEHNI.

Komnanusa «F'EA MalwnMnake» UMeeT 60/bWwon onbIT paboTbl B aTOMHOWM
JHepreTuKe, YTo NOATBEPKAAETCS YCMELWHO peann30BaHHbIMU NPOEKTaMu 1 Mo-
NOXUTENbHbIMK OT3biIBamu ¢ AenctByolwmx ASC (Kypckaa A3C, Konbckasa A3C,
HoBoBopoHeckaa A3C). 3aka3unmKu KomnaHum xapaktepmaytoT FEA MawnmnaKke
KaK HaleXXHOro BbICOKONPOdECCMOHaNbHOro NocTaBLMKa Ten1006MeHHOroo60-
pyAoBaHus.

Komnanusa «'EA Mawwmnmnake» paboTaeT ¢ BeAyLMMKU NPOEKTHbIMU U Hay4HO-
ncecneaoBaTeNbCKUMU MHCTUTYTaMu oTpaciv. COBMECTHbIE U3bICKaHWUS MO3BONSIOT
npeanaratb 3aKasynMKam COBpPEMEHHbIe 3HEeProahdeKTUBHbIE pelleHns 3aaad
TennoobMeHa B TeXHoNOrnyecknx cxemax A9C.

Hanpumep, pa3GopHble NiacTMHYaTblie TENNT00GMEHHUKMU YCNEWHO NpUMe-
HatoTc Ha ADC B KayecTBe:

1. PeaKTopHoe oTaeneHue:

— TenNo06MEHHUKM NMPOMbILWIEHHbIX KOHTYPOB OTBETCTBEHHbIX U HEOTBET-
CTBEHHbIX NOTpebUTENen;

— Tennoo6MeHHUKM aBapUMHOIO U NNAHOBOIO PacXonaxKMBaHUS.

2. Typ6UHHOE oTAENEHME:

— Tennoo6MeHHWKU reHepaTopoB;

— Macnooxnaautenu TypouH.

3. Cuctema XBO

— TeNNOO6GMEHHUKM NOAOrpeBa BOAbI;

— camooyuuiatowmecs GunbTpbl.

B HEKOTOPbIX TEXHONOrMYECKMX NpoLieccax pa3bopHbIe N1acTUHYaTble Teno-
OBMEHHWKM He MOryT ObITb YCTAHOBMIEHbI MO MPUYMHE BbICOKMX Paboymx Temne-
paTyp unu gaBneHui. B aTux cnyyasx cneumanuctel KomnaHum «FEA Mawwmnmnake»
PEKOMEHAYIOT YCTAaHOBKY CBapHbIX NAacTMHYaTbix TennoobmeHHnMkos GEABIoc.

MpeumyllecTBa TENNO006MEHHUKOB LAHHOMO TUNa — B MUX UCKITIOYUTENbHOM
HaJEeXHOCTU U ONTUMU3UPOBAHHOW KOHCTPYKLUMUMU:

® MOBbILLEHHbIE paboyne XapaKTEPUCTUKM (TeMnepaTypa v AaBneHne)
0C060 NPoYHas KOHCTPYKLUS
MUHUManbHas 3aHMMaeMas nonesHas niowanb
NOJHbBIN AOCTYN ANS UHCMEKTUPOBAHUS U OBCNYXKUBaHUS
nerkas 04MCcTKa MexaHM4eCKUM U XMMUYECKUM CNoco6om

KomnaHus «'EA MawnMnaKe» TakKe OCyLLeCcTBASET NOCTaBKM annapaToB
BO3/YLUHOIO OX/TAXAEHWS, BO3AYLIHbIX KOHAEHCATOPOB U rpafupeH pPasnnyHbIX
TUMNOB, NPUMEHSIEMbIX ANS OXNaxaeHnst 60/blMX 06bEMOB 060POTHOM BOAbI B
TexXHonorm4yeckux npoteccax A3C.

Bonbwon onbIT paboTbl KOMNaHuu «FEA MawmnmnaKke» Ha POCCUCKOM PbIHKe,
NMOMHOXEHHbIN Ha TEXHONOrMYecKne Bo3MoXKHocTM GEA Group, oTKpbIBaeT WHpo-
KWe NepcrneKTvBbl A5 B3aMMOBbLIFOAHOIO COTPYAHMYECTBA U O6GMEHa OMbITOM C
NpeanpuUaTUSMU aTOMHOW OTPAC/Y C Liefbio MOBbIWEHUS 3HeProaddEeKTUBHOCTH
TexHonormyeckunx npoueccon A3C.

TennoobmerHoe obopyaosaswe GEA Mashimpeks npumerseTch
Ha TENADBLIX INSKTRPWYECKKME CTAHLMAX ANA OXRaxedWA Macna
TYpOUH M reHeparopos, paboTsl € napoM BEICOKOTO NABNEHKA
B MHOrAX OpYTex NpOusEccos

pazbopHEE NNACTHHYATEE TENNOODMEHHMKR,
L CREAPHBIE NRACTHHYATRE rE'I'HPUUGME'HHM!:H.
I QXnaguTent Macng,

cneuvanesyoe Tennoobuennoe obopynosanme.

MHoroneTHHUA onbIT Komnanmn GEA Mashimpeks
rapaHTupyeTt Bam onTumMansHoe peleHne 3anayn
TennoobmeHa.

GEA Heat Exchangers
GEA Mashimpeks

F’EA Mawmmnakc

Poccwa, 105082, r. Mockea, yn. Manan Noytogas, 12
Ten: +7 (495) 234-95-03 « Paxc: +7 (495) 234-95-04

moo_Infogea.com » www.gea-mashimpeks.ru
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000 «MPUBOAbI AYMA»
LenTpansHein othuc B Mockee: (495) 221 6428
Odpuc e CankT-lNeTtepbypre: (812) 380 9886
Ochuc e CypryTe: (3462) 236 234

Odcbuc B KpacHospcke: (391) 291 1260

E-mail: aumarussia@auma.ru
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000 «KOPMOPALIUA AK «3CKM>

Appec: 350911, Poccus, r. KpacHoaap,
yn. TpamBainasn, 5

Tenedon: +7 (861) 231-16-78

®dakxc: +7 (861) 231-36-88
www.eskm.net

9CKM - TaK KOPOTKO M y3HaBaeMo Ha3bl-
BaloT Hac Te, C KEM Y 151 KOro Mbl paGoTtaem.

C momeHTa cBoero ocHosaHus B 1985 rogy
MuHucTepcTBOM TONNAMBA U 3HepreTuku CCCP
9CKM coxpaHun U yBeNIn4u KOJUIEKTUB A0
4000 cneunanucToB, CTan CTabU/IbHOWU, AU-
HaMHW4HO pa3BUBaloLleiAcsl KOMNaHUen, KoTo-
pas BbINMOJIHAET KOMIUIEKC paGoT Mo MOHTay,
PEMOHTY U HanapKe 3/1IeKTPOTEXHUYECKOro
06opyaoOBaHUSA U TeXHU4YecKux cpeacTB ACY TN
Ha 06bEKTaxX 3IHePreTUKU, CTPOMUHAYCTPUU U
NMPOMbILLJIEHHOCTU HE TO/IbKO Ha TePPUTOPUU
Poccuu, HO u 3a py6Gexxom.

CeroaHsa 000 «Kopnopaunsa AK «9CKM» —
MHOronpodwabHas KOMMNaHUs ¢ LEeHTPanbHbIM
odurcom B KpacHoaape v npeacraBuTenbCTBa-
Mun B MockBe, HoBoBopoHee, BonrogoHcke,
ExkaTepuHbypre, 3apeyHom, TiomeHU. [IBeHaa-
LaTb CaMOCTOATENIbHbIX NOAPa3AeNeHni (MOH-
TaXKHble, 3/IEKTPOMOHTAaXHble, Hanafo4YHble U
MOHTa)HO-HaNnajouYHble ynpaBieHus, cneuu-
anbHOe TENJIOMOHTaXXHOE ynpasfieHue, 3aBoj
«QCKMWHAaycTpus», y4eOHO-KypcoBOM KOMBUHAT)
COCTaB/IAOT OCHOBY KOMMaHMKU U rOTOBLI Onepa-
TMBHO OTBEYaTb Ha NPeANOXKeHNs 3aKa34UKOB.

000 «Kopnopauusa AK «3CKM» TpagnLMoOHHO
y4acTBYET B CTPOUTENBLCTBE MPAKTUYECKM BCEX
KPYMNHENLWNX 0O6BEKTOB TEMJOBOM U aTOMHOM
3HEepreTukun Ha Tepputopumn Poccun. Konnektnse
3CKM BbINOAHWA MOHTaX 3NEKTPOOBOPYAOBAHMUS
M ACY Tl Ha o6beKTax aHepro6aoka N2 2 PoctoBs-
ckon ASC — nepBoro aHepro6s0Ka, NyLeHHOro
B Poccuun nocne MHoroneTHero nepepbia. B
HacTosillee BpeMsa cneunannctel Kopnopauum
paboTaloT Ha CTPOUTENbCTBE 3HEPro6/IOKOB
cpagy HecKkonbKux ASC: PoctoBckas ASC, 6110KH
Ne 3, 4; HoBoBopoHerckasa A9C-2, 6noku N2 1,
2; benosipckas ASC, 6n1ok N2 4; banTtuiickas A3C;
A3C bywwep (MpaH).

Kpome atoro, 3CKM sBnseTcs nponssoaute-
JIEM 1 MOCTaBLLMKOM WMPOKOro CNeKTPa 3/1EKTPO-
MOHTaXHbIX U34ENUN, BbINMyCKAEMbIX Ha OCHOBE
COBCTBEHHbIX TEXHUYECKUX YCTOBUN.

E.[l. Cy660Ta, reHepabHblii AUPEKTOP
000 «Kopnopauusa AK «<3CKM»

OAHO M3 rMaBHbIX HanpaBneHW AeaTeNbHO-
CTW 3aBOAa — NPON3BOACTBO KOPOBGOB U Kabenb-
HbIX KOHCTPYKLIMI, B TOM YUCSIE CENCMOCTOMKMX,
NPUroAHbIX AN OpraHn3auumn KabenbHbIX TPAce
NI060ro Ha3Ha4YeHUs 1 AN NoObIX YCIOBUI OKPY-
atollen cpefabl, 06WMMK o6beMamu go 500 T
B MmecsL,. Takxke ACKM nponsBoanT cTeH bl Ans
YCTaHOBKM NePBUYHbIX NpeobpasoaTtenen KN-
MWA 1 faTYMKOB pagraLMOHHOr0 KOHTPONS, NPo-
XOAKM KabenbHble MOAyNbHbIE, TEMI006MEHHOE
060pyaoBaHne, HU3KOBOJLTHbIE KOMMNEKTHbIE
YCTPOWCTBA, U3Aenuns Ans ycTaHOBKM KOHTPOS1b-
HO-U3MepUTeNbHbIX NPU6opPOB Ha AC, TEXHONOrM-
YeCKMe U CTPOUTENbHbIE METANTOKOHCTPYKLMMU.

[ns yBenuyeHusi CpoKa cryx6bl KOHCTPYKLMM
1 3NEKTPOMOHTAXHbIX M3AENN BBEAEH B 3KCM/ya-
TaLMIO LIEX FOPSHEro LIMHKOBAHMWS NPOU3BOAUTESNb-
HocTblo 5000 TOHH METaNIOKOHCTPYKLMI B rof.

000 «Kopnopauwmsa AK «<3CKM» nmeeT Bce He-
06X01MMble BUbl Pa3peLLUTENbHbIX JOKYMEHTOB,
no3sonsaoLmMx BbinonHaTb AMP Ha ASC, BKItoYas
nmueHsnn degepanbHon cnyK6bl MO 3Koornye-
CKOMY, TEXHOJIOrMYECKOMY M aTOMHOMY HaA30py
Ha COOPYXKEHUE 1 IKCMIyaTaLmio AAEePHbIX ycTa-
HOBOK, KOHCTpyMpoBaHvWe o60opyaoBaHUs and
SiA€PHbIX YCTAHOBOK; TMLEH3UIO Ha NMPOU3BOACTBO
paboT MO MOHTaXy, PEMOHTY U 06CNYXXMBaHUIO
CpeAacTB o6ecneyeHuns moxKapHon 6€30MacHOCTH
3[aHWI U COOPYXKEHUI, Ha AKCMyaTaLMIo B3Pbl-
BOMOXaPHbIX MPOM3BOACTBEHHbIX 06 LEKTOB; CBU-
netenbctBa CPO «CotozaTtomcTpom», «CTpouTenu
Ky6aHu», «[IpOeKTUPOBLLUKK KyBaHw».

CucteMa MeHemKMEHTa KayecTBa cepTUdHU-
LiMpoBaHa Ha cooTBeTCcTBME TpeboBaHusam MOCT
P MCO 9001-2008 1 ISO 9001:2008.

9CKM 6narogapuvT cBOMX NapTHEPOB 3a NPOo-
deccrmoHann3m 1 HaeXHOCTb U paccymUTbiBaeT
Ha JanbHellee ycnewHoe COTPYAHUYECTBO Ha
6/1aro POCCUMCKOMN IHEPTETUKM.

3JIEKTPOOBOPYOBAHME

ESKM CORPORATION LLC

5, Tramvainaya st., Krasnodar,
350911, Russia

Phone:+7 (861) 231-16-78
Fax: +7 (861) 231-36-88
www.eskm.net

ESKM - that is how our customers and
partners call us. Since its foundation by
the USSR Ministry of Fuel and Energy in
1985, ESKM has increased the number of
its specialists to 4,000 and has grown into
a stable and rapidly developing company
engaged in assembly, repair and adjustment of
electrical facilities and hardware components
of the automatic process control systems
(APCS) of power production, civil engineering
and industry facilities both in Russia and
abroad.

Today ESKM Corporation is a multibusiness
company with the headquarters in the city of
Krasnodar and representation offices in Moscow,
Novovoronezh, Volgodonsk, Yekaterinburg,
Zarechny and Tumen. Twelve independent
divisions (assembly, electrical assembly,
adjustment, installation and checkout divisions,
a heat-equipment assembly division, ESKM-
Industry plant, a training center) form the core
of the company and are capable to react rapidly
to customers’ requirements.

ESKM Corporation participates in the largest
projects of thermal and nuclear power sectors
in Russia. The company has assembled the
electrical equipment and APCS of the 2nd unit
of Rostovskaya NPP, which was the first unit
commissioned after a break of many years.
Presently, the company’s specialists are engaged
in the construction of power-generating units of
Rostov-3 and Rostov-4, Novovoronezh-1 and
2, Beloyarsk-4, Baltiyskaya NPP, Bushehr NPP
(Iran). ESKM also manufactures and supplies
a wide range of electrical equipment as per its
specifications.

One of the business priorities of the company
is to produce ducts and electrical cables,
including antiseismicones, that are suitable
for cable routings of any purpose and for any
conditions. The output of ducts and cables
is 500 tons per month. It also manufactures
panels for the instrumentation and control and
radiation sensors as well as modular cable
wirings, heat-exchange equipment, low-voltage
complete devices, devices for installation of
instrumentation and control equipment at NPP,
engineering and construction metalwork.

A hot galvanizing shop with annual
productivity of 5,000 tons of metalwork has been
built to expand the operation life of metalwork
and electrical equipment.

ESKM Corporation has all necessary
approvals that allow to perform electrical
assembly at NPP such as licenses of the Federal
Service for Ecological, Technical and Nuclear
Supervision to build and operate nuclear facilities,
to design equipment for nuclear facilities; a
license to assembly, repair and service fire
safety equipment of buildings and structures; a
license to operate explosive production facilities;
certificates issued by Soyuzatomstroy Non-Profit
Partnership, Stroitelikubany (Kuban’s Builders),
ProektirovshchikiKubani (Kuban’s Designers)
organizations.

The quality management system conforms
to GOST P ISO 9001-2008 and I1ISO 9001:2008
requirements.

ESKM is grateful to its partners for their
reliability and looks forward to further cooperation
to the benefit of Russia’s power engineering.
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06beKTbl:

— KanuHuHckas A3C
® — PocToBckas A3C
> - BanTuitckas A3C

- benopycckas A3C
— A3C KypaHkynam
ol 3 — Cmonenckas A3C
® - banakosckas A3C

- H0xHoypanbckas P3C
— OTYN N0 «Masik»

’. . -
HpuMEHeprOKGM MJeKT
L]

WNHxnHMpuHroBas komnanua «[MPOMIHEPTOKOMNMJIEKT» umeeT 60Mbloii ONLIT ynpaBaeHUs CAOXHBIMU MPOEKTaMU1 No obecneyeHuto
BbICOKOTEXHONOTMYHLIM 0060pYA0BaHNEM 0OBHEKTOB aTOMHOM W TPafULMOHHOW 3HepreTuku. Ha ocHoBe COOCTBEHHBIX BO3MOXHOCTEN U LK~
pOKOW MexpyHapoaHoi koonepauuu komnauus «[POMIHEPTOKOMIJIEKT» peanusyet npoektel «nog knoy» (EPC, EPC-M), ocywecTtBnss
BECb KOMMEKC paboT:

e OWNHAHCWPOBAHWE e CEPTUOUKALMIO o [JI0CTABKY

e [IPOEKTUPOBAHWNE e CTPOUTE/IbHO-MOHTAXHbBIE PABOTbI o MOHTAX

e KOHCTPYMPOBAHWE e COMMACOBAHWE C HA130PHbIMU o [YCKOHANAQKY

e [1PON3BO/CTBO OPTAHAMU o C[IAYY B 3KCIIYATALMIO

MpuBneyeHe K COTPYRHUYECTBY BEAYLMX POCCUINCKMX U 3apyOeXHbIX KOMNAaHWI — NPOU3BOAMTENEN BbICOKOTEXHONOFMYHOTO 060pPYAOBa-
HUS, NYYLINX BHELHUX SKCNIEPTOB, @ TAKXXE UCMO/b30BaHNe HOBENILIMX TEXHONOTUI onpeaenstoT 3P deKTMBHOCTb, HAJEXKHOCTb U 6e30MacHOCTb
CO3AaBaeMblX HaMU CUCTEM U KOHCTPYKLUIA BHE 3aBMCMMOCTM OT UX TEXHOJIOTUYECKOW CIOXHOCTK.

000 «[MPOM3HEPTOKOMITEKT» paciumpser cBOlO [eATeNbHOCTb 3a CHET yBeanyeHns noprdens 3aka3oB N0 KPYMHLIM U OTBETCTBEHHbIM
NpoeKTaM W pacliMpeHus CrekTpa NpefocTaBasiemMblx yeiyr. Hanuuue Heo6xoanMbIX TULEH3UIA HA N3FOTOBJIEHWE, KOHCTPYMPOBAHMUE U NPO-
eKTUPOBaHME, CUCTEMbI MEHEAXMEHTA KauyecTBa U NpodeccMoHan3m COTpYAHMKOB KOMNAHUW FapaHTUpPYIOT cobatoAeHNe HOPM CTaHAAPTOB
1 TpebOBaHMIA, YTO ABAETCA HeoTbeMneMoi YacTbio EPC-npouecca.

Mpu peanusaumu npoektos kKomnanua «NMPOMIHEPTOKOMIJIEKT» ncnonb3yeT npUHLUMN ONTUMANbHOFO COYETAHNUA CEAYIOLIMX NapaMeTpoB:

— LUeHa — [ONITOBEYHOCTb — 6e30nacHoCTb
— Ka4yecCcTBO — TeXHUYECKUM YPOBEHb — 3KONOrMYHOCTb
— HaleXXHOCTb — T€XHOJIOTMYHOCTb — 3aTpatbl Ha 3KCnJlyaTaluio 1 peMOHT

KJIIOYEBBIE HAMPABJIEHWUA NEATE/IBHOCTA

Cucrembi: 06opypoBaHue:
e pe3epBHble [13e/bHbIE INEKTPOCTaHLUM e TpybonpoBoAbl M feTanu Tpy60NpoBOAOB e BCMOMOraresbHOe 000pyAOBaHWE
5,6-10 MBt e TpybONpOBOAHAsA apMatypa e MEeTaJ//IOKOHCTPYKL MK, METANIONPOKaAT,
e CcUCTeMa NpefHanpsiKeHWs 3alUTHOI e TennoobmeHHoe 06opyaOBaHME NOKOBKM, OTANUBKM
060104KM e HacocHoe 060pyRoBaHUe e TUApOTEXHMYECKOE 060pyAOBaHME
e BEHTUNATOPHbIE FPAAUPHM e 3/1eKTPOTEXHUYeCKoe 06opyaoBaHmue e EMKOCTHOE 060pyAOBaHuUe
e NycKOpe3epBHble KOTEJIbHbIE YCTAHOBKMU e rpy3onogbeMHOE 060pyaoBaHME

Komnanus «MMPOM3HEPTOKOMNMJIEKT» siBnseTca ogHMM W3 BeAyliMX NpeAnpUATUIA aTOMHOTO MHXUHUPUHTA U HALEXKHbIM BU3Hec-nap-
THepoM. Mbl Bcera rotoBbl K COTPYAHMYECTBY U NpeanaraemM BOCMNOMb30BATHCA HALWMM OMNbITOM U KOMNETEHLMAMMN.

C HamnyyWwnMm NoXenaHaMM 1 ycnexos B GusHece!

Anekceit CaeHKO, reHepasibHblil AUPEKTOP

000 «NPOM3HEPTOKOMNNEKT»
603024, Poccua, Hwxuuin Hoeropog,
Heg3zoposbix yn., 51

Ten./takc: +7 (831) 412-99-88
E-mail: prekomnn@mail.ru,
info@prekom.ru

www.prekom.ru
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Projects:
— Kalininskaya NPP
— Rostovskaya NPP
— Baltiyskaya NPP
— Belorusskaya NPP - )
| - Kudankular}g NPP PromEner, GK{]mpEkt
- — Smolenskaya NPP ¥ X

: — Balakovskaya NPP @

— Yuzhnouralskaya regional
state power station

C

PROMENERGOKOMPLEKT engineering company has great expertise in managing complex projects of high-tech equipment supplies
for conventional and nuclear power facilities. PROMENERGOKOMPLEKT company implements turnkey projects (EPC, EPCM) on the basis
of its own capabilities and broad international cooperation and executes the whole set of activities, including:

o FINANCING e ADAPTATION o INSTALLATION
e DESIGN e CERTIFICATION o COMISSIONING
e DESIGN ENGINEERING e DELIVERY

e MANUFACTURING e CIVIL WORKS

The highest level of efficiency, durability and safety of our products, regardless to their technical complexity is the result of engage-
ment of leading Russian and foreign manufacturers of high-tech equipment, external experts support and use of advanced technologies.

PROMENERGOKOMPLEKT LLC expands activities and scope of services by filling its order portfolio with large important projects.
Compliance with standards and requirements as an integral part of the EPC process is guaranteed by quality management system of
the company and all required licenses for manufacturing, design engineering, designing.

When implementing the projects, PROMENERGOKOMPLEKT Company provides the best configuration of the following parameters:

— price — durability - security
- quality — technical level — sustainability
— fail-free performance — technological effectiveness — maintenance costs

KEY PRODUCTS

Systems: Equipment:

e standby diesel-generator sets with e pipes and pipelines e auxiliary equipment
output ﬁ"om‘ 5,6 to 10 MW e valves o metal structures, forgings and
e pre-tensioning system o heat-exchanging equipment castings
o ventilator cooling towe‘rs ' e pumps e hydrotechnical equipment
e start-up steam generating units e electrical equipment e vessels
e lifting equipment

PROMENERGOKOMPLEKT Company is a leading nuclear engineering company and a trustworthy business partner. We are always
open to cooperation and we offer you to use our experience and skills.

We wish you all the best and good luck in business!

Alexey Saenko, Director General

"PROMENERGOKOMPLEKT" LLC
51, Nevzorovyh st., Nizhny Novgorod,
Russia, 603024

Tel./fax: +7 (831) 412-99-88

E-mail: prekomnn@mail.ru,
info@prekom.ru

www.prekom.ru
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TEXHOJ1I0IT' MYECKOE OBOPYZOBAHME

Hawa KomnaHusi UMeeT OrpoMHbIW NOTEHLUMaNn B 061acTu

KOHCTPYMpPOBaHMUA, pa3pa6oTK1, NPOM3BOACTBA, IKCIUlyaTaLum

M peMOHTa 060pyi0BaHNA AN pa6oTbl C Pa3/IMYHBIMM BUAAMM

TONAUBA U XMMMUYECKOTO CbIpPbS.

Kpepno Halei KoMnaHuM — yBaXKeHne K napTHepam no 6usHecy,
000 «rA3NPOMKOMIJIEKT>» MopanbHasi OTBETCTBEHHOCTb U NPodeCCUOHANU3M.

Mbl npurnawaem Bac K coTpyaHudecTBy!
BonrofgoHck, yi. JleHuHa, 60, a/a 1432

Ten./daxc: (86392) 7-76-88, 7-75-88

E-mail: gazpromkomplekt@rambler.ru Hawa npoaykums:

:::v;v:gzzgrz‘;l;l;omplekt.ru e apMmaTypa A1 YCTaHOBKU Ha BaroHbl-LUCTEPHbI, TPAHCNOPTUPYIOLLME aMMUaK
Peum pa6oTbi: nu.-nT. 08.00-17.00, e apmaTtypa A/ YCTaHOBKU Ha BaroHbI-LUCTEPHbI, TPDAHCMOPTUPYIOLLIXE NMpornaH
nepepbis 12.00-13.00 e apmaTypa [N1g YCTaHOBKKW Ha BaroHbI-LUCTEePHbI, TPAaHCNOPTUPYOLLME NeHTaH

(Bpemsa MOCKOBCKoOE€) e KOMIUIEKTYIOLWMNE K apmMaType

e [IMNK c BEPXHWUM pacrnosioeHnem

e apmMaTypa /15 YCTaHOBKM Ha BaroHbl-LMCTEPHbI, TDAHCMOPTUPYIOLLME XJT0P

e apmMaTypa 15 YCTaHOBKM Ha BaroHbl-LMCTEPHbI, TPAHCMOPTUPYIOLWNE GEH3WH
W CBET/IbIE HEDTENMPOAYKThI

e C/IMBHOM NpU6G0op Ans 6€H3UHOBbLIX LIUCTEPH

e apmMaTypa 15 YCTaHOBKM Ha BaroHbl-LMCTEPHbI, TPAHCMOPTUPYIOLLUE
«KPEMKYo» a30THYIO KUCNOTY

e 060pyaoOBaHWE A MPOBEPKHU
W UCMbITAHWUA apMaTypbl

e o6opynoBaHue ana Ar3C n rHC

e TennoobmeHHoe o6opyaoBaHue

apmatypa ana A3C n TAL,

I i
’zr//;/////'a'
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KnanaH perynupyiouiero tuna «Iuck» ¢ mexanuamom M30.
Pa6ouyas cpega - Boga. MK KA1 50.00.000 3

1. Kopnyc. 2. CtakaH. 3. KpblwKa. 4. Mpoknaaka. 5. 3010THUK. 6. Ceano. 7. Mydta. 8. LUnuHaens.
9. IpyHAGyKca. 10. MnaHka . 11. Konbua rpad ble. 12. 13. Mpo6Ka.
14. Ykazatenb. 15. Tara. 16, 17, 18, 19. aiika. 20. bByrenb. 21. Brynka. 22. MOAWUNHAKA.
23. Kopnyc noawunuuka. 24. NMpyxuHa. 25. Peiyar. 26. WWnauHr, 27. BonT. 28. KpblwKa.

KnanaH
3anopHO-peryampylowmmn
AUCKOBbIN
MK KA 100.00.000 T

3anopHo-peryampyoummn
AUCKOBbIN
MK KJ 65.00.000 T

3anopHOo-perynupyloummn
AUCKOBbIN
MK KA 175.00.000 T

|| |

Tennoo6meHHuK 3 D 133 T3. Yeprt. N2 08.8111.549 Cb
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JloByLLKa MOHUTHaA JloBylUKa 3€PHUCTBIX = - ; DUNLTP MOHUTHBIN
A®dJ1-0,4-0,2. matepuanoB Q=65 m3/4yac [REN] A®U-1,5-10.
Yeprt. N2 08.8130.129 Cb A®J1-0,5-10. Yept. N2 08.8130.148 Cb
Yepr. N2 08.8130.096 Cb Tennoo6meHHuK 3 D 325 Y. YepT. N2 08.8118.062 Cb
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CucTtembl yrpaB/ieHUa N KOHTPOS.
[lporpamMmMHble peLleHns

Control systems.
Software solutions
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CUCTEMBI YMPABJIEHMA N KOHTPOJ1A

POAL-BHUNID

607188, Huxxeropopckas o6n.,
r. Capos, npocnekr Mupa, 37
Ten.: (83130) 4-44-68

®dakc: (83130) 4-13-94

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

YcTponcTBo
aBTOMaTU3NPOBAHHOIO
BUXPETOKOBOIO KOHTPOA
pe3b60BOM NOBEPXHOCTHU
LUMWSIEYHbIX THE3 Kopnyca
peakTtopa BBIP-1000

OMUCAHME PABOTbI

C rHesfa Ha rHe3go MaHunynaTop ycTaHaBu-
BaeTCs BPYYHYIO OAHUM YenoBeKoMm. Ero Bec 17
KWUI0rpamMMoB, ¥ rpy30N0AbEMHbIX MEXaHN3MOB
He TpebyeTcs. YnpaBfieH1e NpoLLeccoM KOHTPOoS
OCYLLECTB/IAETCA OMNepaTopoM Ha KOMMbloTepe.
[Nsi CHUXKEHWS Ha HEro 4O30BOWM Harpy3Kun Kom-
nbloTep ycTaHaBAMBaeTCcs B 6e30nacHov 30He
BHE pPeaKTOPHOM WwaxTbl, Ha yaaneHun 20-30
METPOB OT Koprnyca peaKktopa. CBA3b 6/10Ka
ynpaBneHns ¢ MaHWNynaTopoM obecneynBaeTcs
Kabenem gnuHon 30 meTpoB. [poLuecc KOHTpons
pe3b60BOM NMOBEPXHOCTHU LWIMWAEYHOTO rHe3aa
NPOXOANT B aBTOMaTUYECKOM peXUME.

COCTAB

— MaHUNynaTop;
— 6/10K ynpaBieHuns Ha 6a3e KoMMbloTepa;
— NeperoBopHOE YCTPOMUCTBO;

— COoeanHUTENbHbIN Kabenb (30 m).

OCHOBHBIE
XAPAKTEPUCTUKHU
— BPEMS KOHTPO/S OAHOM0 rHesaia OKoJo
3-X MUHYT;
— BpeMs KOHTpoAsa Bcex 54-x rHe3q
peakTopa — 3—-4 yaca;
— MWHWMasbHbIe pa3Mepbl TPELWMH, BbISB-
NnembIx B pesbbe:

MAHUNYNATOP
/ MEPETOBOPHOE

N / YCTPOMCTBO N

KABEJTb,
LJIMHA 30 METPOB

\

BMXPETOKOBBIF

_— NPEOBPA3OBATEJIb

BJIOK YMNPABJIEHWA
HA BA3E NC

CTpyKTypHaa cxema AKLUTI

— ANnHa — 5 MM;

— rny6uHa — 0,5 mm;

— packpbitne — 0.2 Mm;

— BeC MaHunyngatopa — 17 Kr;

— Bec 6/10Ka ynpaBneHus — 9 Kr.

OCOBEHHOCTHU

— MaHUMyNATOP KOMMAaKTEH, UMEET HeGOob-
IO Bec, NepecTaBiseTcs ¢ rHesja Ha rHeszo
BPYYHYIO OfHUM ONEepaTopom;

— MPOLIECC KOHTPOASA MPOCT U NMPOXOAWT B
aBTOMaTHUYECKOM PEXUME;

— CUTHan OT MaHWMNyNaTopa 0 KomMnbloTepa

a D a D

6/I0Ka ynpaBfieHusa nepegaeTca B LiMbPOBOM
BUIE;

— peanu3oBaHa BO3MOXHOCTb U3B/IEYEHUS
MaHUMynaTopa U3 rHesaa npu ocTaHoBKe Mpo-
Llecca KOHTPONS 13-3a HEKAYEeCTBEHHOW 3a4UCTKM
WK NOBPEXAEHNS Pe3bObI rTHeaaa.

NMpumeneHue
— B HacTosllLee BpeMs OAHO YCTPOMCTBO No-
cTaBneHo Ha banakoBcKyto A3C, rae B 2007 -
2008 ropax 6611 NPOBeAEH MNNaHOBbLIN KOHTPOb
LWUNKUIEYHbIX OTBEPCTUI Ha 3-X 3HepPro6/oKax;
— YCTPOMCTBO nocTtaBfieHo Ha A3C «KyaaH-
Kynam», MHaus.

NEPCNEKTUBbLI

— yctponcteo AKLUI moxeT aBUTbCS Mpo-
TOTUMOM AJ19 LLeNION CepUn YCTPOMCTB, Cnocob-
HbIX KOHTPOSIMPOBATH LUMKUIEYHbIE OTBEPCTUS C
pasHbiMM TMMOpa3mMepamu pe3bbbl. Hanpumep,
lwnuneyHole riesga Me0, M52, M48 napore-
HepaTopa 1 M100 rnaBHOro UMPKYAALMOHHOMO
Hacoca peaktopa BB3P-1000, rHe3ga M140
Kopnyca peakTopa BB3P-440;

— yctponctBo AKLLUI moxeT cTaTb 6a3o#
ANA CMCTEM HOBOIO MOKOJIEHUS, ynpaBnse-
MblX OAHWUM OMnepaTopoM uau 6e3 yyacTus
yenosekKa.
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Busyanusauusa, BpemeHHas passepTtka / Viewing, time-base deflection
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Cuctema CKBM
NUPP.402141.003
Kop OKI1 42 5240

HA3HAYEHME

MHorodyHKUMOHanbHas, 61104Has, MPOEeKTHO-
KOMMOHyeMasi cuctema KOHTpons Bubpauuun u
MeXaHUYEeCKUX BENUYUH OCHOBHOIO POTOPHO-
ro o6opyaoBaHus, TemMnepaTypbl 1 BUbpaLum
dyHaamMeHTa 3Hepro610Ka aTOMHbIX U TEMNIOBbIX
9N1EKTPOCTAHLUMI, @ TaKKe APYrMx 06GbEKTOB.

BoamoxkHa noctaBKa cucteM BUBGPOKOHTPONS
noa pasnunyHble TpeboBaHUsA B 3aBUCUMOCTHU OT
XapaKTepPUCTUK 06 bEKTA KOHTPOS.

[epenaya AaHHbIX B CMEXHble CUCTEMbI BO3-
MOXHa M0 aHanoroBbIM U/ LUPPOBbLIM KaHa-
flaM CBA3K, B TOM YUCE W MO ONTOBOSIOKOHHbIM.

OCHOBHbIE ®YHKLUU

U3mepeHne U KOHTPONIb NapamMeTpoB Ha
BCEX pexumax paboTbl 060pyaOBaHUS:

— abconoTHON BUGPaLIMK (BUBPOYCKOPEHHE,
BMOGPOCKOPOCTD);

— OTHOCUTEeNbHOW BMGpauuu (Bubponepe-
MeleHue);

— MEexaHWYeCcKux BeIMYMH (OCEBOWM CABMT,
TENNoBOE pacliMpeHre poTopa, TENIOBOE pac-
LIMPEHNE Kopnyca);

— 4acToTbl BpalleHns n Gas3o0TMETKH;

— TeMnepaTypbl 1 BU6paLun GyHIaMeHTa;

— KOHTPOJ1b Ba/IONPOBOPOTHOIO YCTPOMCTBA.

OGHapyXeHue:

— HU3KOYaCcTOTHOM BMGpaLmK;

— CKa4yka BMbGpaumu;

— BO3pacTaHMsa Ha CpaBHUMbIX peXuUMax
YPOBHS BUGpaLMK, ANS BbIOPAHHbLIX KaHaNoB;

— MPEeBbIWEHNS AONYCTUMbIX 3HAYEHUI pas-
Maxa OTHOCUTENbHOro BUBpONepemeLLeHns po-
TOpa;

— U3MeHeHus Bubpauuv BanonpoBoja (TpeH-
[a) B Te4eHWe YyCTaHOBIEHHOrO BPEMEHMW.

3awmumra:

— BbISIB/IEHUE MpeaBapuiHbIX U aBapUMHbIX
CuTyauui nytem aHannsda nHdopmaumm n3 me-
pUTENbHbIX KAHAN0B BMOGPALIMKU, MEXAHUYECKMX
BEJIMYUH;

— BKJ/IlOYEHWE aBapuMHON CUrHanu3auum no
COOTBETCTBYIOLIMM anropuTmam.

[AnarHocTUKa OCHOBHOI0 TeXHOJIOruye-
CKOro o60pyJ0BaHuA:

— pasbanaHcMpoBKa POTOPOB, C YKa3aHUEM
pasb6anaHCMpPOBaAHHOIO poTopa B Nnape «aBura-
Tenb-Hacoc»;

CroiiKka arperaTtHas
Unit frame

KomMnaekc BUGPOKOHTPObHbINA
Vibration control unit

— HECOOCHOCTb POTOPOB C yKa3aHWeM Tuna
HECOOCHOCTU (M3/I0M, KOJIEHO);

— Hanuyune pe3oHaHca KpenneHus;

— WUCKPUBIEHWE POTOPA;

— ocnabneHune KpenneHns NoAWNMHUKa;

— 3ajeBaHus 3/IeEMEHTOB poTopa U cTa-
Topa;

— TPELMHbI B POTOpE;

— yBe/nYyeHue 3a3opa B NOALUMMHUKE CKOSb-
KEHus.

UHdopmaLUOHHBbIE PYHKLIUK:

— 06paboTKa, pernctpaumsa, otobparkeHue
Ha aBTOMaTU3MpPOBaHHbIX paboynx mectax (APM)
CKBM napameTpoB W nokasaTenew, onpege-
NAOWNX COCTOSTHWE KOHTpONMpyemoro o6opy-
[10BaHUS;

CUCTEMBI YNPABJIEHMA N KOHTPOJ1A
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CToliKa nuTaHusa
Power frame

JaT4yuKu nuTaHua
Power supply
sensors

— oBHapyXKeHue, perucTpaums, otobpaxe-
HWe Ha MoHuTopax APM CKBM OTKIIOHEHUI OT
3aflaHHbIX Npeaenos (ycTaBoOK) NapaMeTpoB U
noKasaTefiei COCTOAHUS KOHTPOAnpyemoro 060-
pyaoBaHus;

— HaKomn/ieHne 1 JOoNroBPEMEHHOE XpaHe-
HUe (apxMBMU3aLMS) 3HAYEHUM KOHTPOTMPYEMbIX
napaMeTpoB M NoKa3aTtenew ¢ BO3MOXHOCTbIO
BbIBOJA HAaKOMIEHHbIX AaHHbIX MO 3anpocy 3KC-
nayaTauMoHHOro nepcoHana;

— COXPaHeHWe apXMBOB Ha BHELWHMUX HOCH-
Tensx;

— 06MeH MHbOPMAaLIMEN CO CMEXHBIMW CH-
cteMamu (Modbus 1 HecTaH4apTHbIE NPOTOKOJbI
obmeHa);

— MOCTPOEHUE AaPXMBHbIX TPEHAOB U TPEH-
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OKHo «CoctosiHne LiH» / “Centrifugal Pump State” Window

aBHoe okHO / Main window
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CUCTEMBI YNPABJIEHWA M KOHTPOJIA

[I0B peanbHOro BPEMEHHM, a TaKKe PasfnyHbIX
avarpamm;

— Nony4YyeHne 1 cpaBHeEHWE NapameTpoB Ha
APM B pexume ocuunnorpada;

— dopmupoBaHue, oTobparKeHne 1 BbIBOA,
Ha nevyaTtb KOMMJEKTa OTYETHON JOKYMEHTALUK
(BEAOMOCTEW, XKypHaNoB, OTHETOB).

BcnomoraresibHble GYHKUUMK:

— camofIMarHoCTMKa NPorpaMMHO-TEXHWUYE-
CKUX CPefcCTs;

— KOHTPO/Ib HaNIM4YMS HaMpPsSXEeHUs BHELIHEro
3IEKTPONUTAHNSA, PE3EPBMPOBAHNE 3IEKTPONMK-
TaHusi, 06ecneyeHme KOPPEKTHOro ocTaHoBa Npu
nponagaaHnm BHELIHEro NuTaHus;

— KOHTPO/1b UCMPABHOCTW COCTABHbIX YacTeit,
BK/IIOYAs AATYMKMK;

— KOHTPOJ/1b UCTMPABHOCTM JIMHWUI CBA3MK;

— NOAJEPIKKA M CUHXPOHM3ALMA eMHOro
BpeMeHH;

— KOHOUIYpHpOBaHKUE CUCTEMbI C BO3MOMXHO-
CTbi0 BO3BpaTa K npe/blaylien Bepcui;

— MexaHM4YecKas 3alliuTa v KOHTPOSb He-
CaHKLIMOHMPOBAHHOIO A0CTYMNa K 060PYA0BaHMIO.

CBEAEHUA O CEPTHOUKALIUH

AnemeHTbl CKBM knacca 3H no HIM 001-
97 (OMNB-88/97) cooTBETCTBYIOT TPEOOBaHUAM
rpynnbl ucnonHenus Il no FOCT P 50746-2000
MO0 YCTOMYMBOCTU K BO3AENCTBYIOWMM PaKTopam.

Kputepuun KayectBa GyHKLMOHUPOBAHUSA
3/IEMEHTOB CUCTEMbI NPU 3NEKTPOMArHUTHON
o6CcTaHOBKE cpefaHen xectkoctn no NOCT P
50746-2000:

— Knacca 3H - A;

— Knacca 4H - b.

YpoBeHb U3y4aemblX MHAYCTPUANbHbIX pa-
[IMOMNOMEX He NpeBbIWaeT 4ONYCTUMbIX HOPM MO
OCT P 51318.22-99.

CKBM oTHocuTCS K KaTeropuu |l mo cencmo-
cToMKocTu B cooTBeTcTBMM ¢ HIMT-031-01 «Hop-
Mbl MPOEKTUPOBAHUSA CENCMOCTOMKNX aTOMHbIX
CTaHLUMN».

AnemeHTbl CKBM, aiBASitOWMECS cpecTBaMu
n3mMepeHus, BKIIIOYEHbI B [ocyaapCTBEHHbIN pe-
€eCcTp CpeacTB uamepeHuin PP.

CBEAEHUA OB 3KCMNIYATALIUK

2-1 aHeprobnok PoctoBckon ASC, 4-i aHep-
ro6nok banakosckow A3C.

KOMMJIEKT NOCTABKH

CKBM saBnsieTcst NPOEKTHO-KOMMOHYEMbIM W3-
envemM — NporpaMMHO-TEXHUYECKME CPeacTBa,
KOMMJIEKT MOHTaHbIX YacTel, KanMbpoBOYHas
annaparypa, aKCcnayaTaunoHHas JOKyMeHTauus
NoCTaBASIOTCA B COOTBETCTBUMU C MPOEKTOM.

O6ecneynBaeTcs rapaHTMMHOE U NoCcTrapaH-
TUMHOE O6CNyKMBaHWE, LWWedMOHTaX 1 npeany-
CKOBbIE UCMbITaHUS.
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TEXHUYECKHUE XAPAKTEPUCTUKH
[Mana3oHbl U3MEpeHUs:

®  CK3 BUOPOCKOPOCTU, MM /C eevrureiiurirsutienseeesssesssesssessssessssessssesassessssssssssssssessssesssssssssssssssssssssssesnsens ot 0 pgo 15;
® PA3Maxa BUOPOMEPEMELLEHUT, MKM ...ceeereiiuriereeiueeeseeiuseeesasseessassseeseassseessassseessassseessessssessesssseesn ot 0 go 350;

® MEeXxaHW4YeCKMX BENUYMH
— nporu6 potopa, MM
— 0CEeBOM CABUI, MM

— OTHOCHTENIbHOE PACLIMPEHNE POTOPE, MM e.ecererrerereresesearsesssesesesessssssssssssesesessssansssssesesessssassses

— TENJIOBOE PACLUINPEHNUE KOPMYCOB, MM .uuiuiiiiiiiii ittt s s s s s s s s s s s s n s asasasansans

4acToTbl BpalleHns 1 ¢a300TMeTKH, 06/MUH
M3MEpPEHUS TOKa, MA

abconoTHON BUBpauun pyHgameHTa MM/C
Temnepatypbl dyHaameHTa, °C
[nanazoHbl 4acToT:

LI =1 o o To Yo o] oo o 1 YA L RS RRN ot 10 no 1000;
©®  BUOPOMEPEMELUEHME, TLlee.nuueeeeiiieieeeeitieeeeecteesee e e e e e e e e e e s e seeeeesaneeeseansseeseanseeseanneessensnneesannnnens ot 10 po 500;

Pa6oyas Temnepartypa, °C:

® epBUYHbIX Npeobpas3oBaTeien KaHanoB BUGPOCKOPOCTH ...ccevreeeeereereeserreennees oT MuHyc 40 go nntoc 125

e MepBUYHbLIX Npeo6pa3oBaTesnen KaHanoB BUGPONepemMelLeHus,

Npornéa PoTopa M HACTOThl BPALUEHMS «.eeeeeeureeeeeeneeeeeeneeeseenseessesnneessessseeesessnseesen oT MuHyc 40 go nntoc 150

® epBUYHbIX Npeobpas3oBaTenien KaHanaoB 0CEBOro caABuUra

OTHOCUTENBHOIO PACLUUPEHUST POTOP@ .uveeureeaureriressreasisressseessesssessssesssnesssreessesannes o1 natoc 5 go nntoc 180

e [epBUYHbIX Mpeobpal3oBaTesien KaHanos

TEMJI0BOro pacluMpeHust Kopnyca
® CTOE€K, WKadoB
HanpsikeHne nutaHmsa
MoTpebnsemas MowHOCTb, KBT, He 6onee
[apaHTUIHBIR CPOK CNyX6bl, MecsL,
CpoK cny6bl C y4€TOM BOCCTaHOBNEHWS, NeT

..0T -2,5 00 +1,5,
ot -1,0 po +1,0

..o1 0 go natoc 100.

....oT ntoc 5 pgo nntoc 180
oT natoc 5 go natoc 60
~220 B, 50 Iy
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RFNC-RCRIEF

317, prospect Mira, Sarov,

Nizhny Novgorod region, 607188, Russia
Phone: (83130) 4-44-68

Fax: (83130) 4-13-94

E-mail: adv@vniief.ru

www.vniief.ru

Automated Vortex-Current Control
Device for Controlling Thread
Surface of Pin Housing

of WWER-1000 Reactor Vessel

Description

A manipulator is rearranged from housing to hous-
ing manually by one person. Its weight is 17 kg and no
hoisting machine is required. Control of the process is
performed by an operator with the use of a computer.
To avoid excessive radiation dose, the computer is lo-
cated in a safe zone outside the reactor mine, in the

distance of 20-30 m from the reactor vessel. The control
assembly is connected with the manipulator by means
of a cable that is 30 m long. The control of the thread
surface of the pin housing is performed automatically.

Composition:
— a manipulator;
— a computer-based control assembly;
— intercommunication system;
— interface cable (30 m).

Key features

— time of one housing control — about 3 min;

— time of controlling all 54 reactor housings —
3-4 hours;

— min detected cracks in the thread:

— length — 5 mm;

— depth — 0.5 mm;

— exposure — 0.2 mm;

— manipulator weight — 17 kg;

— control assembly weight — 9 kg.

Peculiar features
— the manipulator is of small size, small weight, rear-
ranged from housing to housing manually by one operator;

CONTROL CYSTEMS

— the control is simple and automated;

— a signal is transmitted from the manipulator
to the computer in digital mode;

— the manipulator can be pulled out from a hous-
ing if the control is halted due to poor cleaning or
damage of the thread.

Application

— one device has been delivered to Balakovs-
kaya NPP where planned control of pin holes was
performed at 3 power-generating units;

— delivery of the device effected to Kudankulam
NPP, India.

Prospects

— the device can serve as a prototype for a series
of devices designed to control pin holes with various
thread size. For example, pin housings M60, M52,
M48 of a steam generator and M100 housing of the
primary circuit pump of WWER-1000 reactor, M140
housing of WWER-440 reactor vessel.

The device can serve as the basis for a new gen-
eration systems that can be operated by one person
or automatically.

CKBM NL®PP.402141.003
System
OKP Code 42 5240

Purpose

Multi-functional, unit-block, project-arranged
system for control of vibration and mechanical val-
ues of he primary rotor equipment, temperature and
vibration of a power-generating unit foundation of
nuclear power plants and thermoelectric stations
as well as other facilities.

Vibration control systems can be delivered with
various features depending on the characteristics
of a control object.

Data transmission to other systems can be ef-
fected through analog and/or digital communication
channels including fiber-optic channels.

Key functions:

Measuring and control of parameters at all
operation modes of equipment:

— absolute vibration (vibration acceleration, vi-
bration speed);

— relative vibration (vibration displacement);

— mechanical values (axial displacement, the ro-
tor’s thermal expansion, the vessel thermal expansion);

— rotation frequencies and phase marks;

— temperature and vibration of the foundation;

— control of the barring gear.

Detection of:

— low-frequency vibration;

— vibration change;

— vibration rise at comparable regimes for the
selected channels;

— excess of legitimate values of swing of relative
vibration displacement of the rotor;

— changes of vibration of the trend within the
set time.

Protection:

— detecting near-contingencies and contingen-
cies by means of analyzing information from the
instrument holes, and mechanical values;

— switching on alarm signaling in acc. to special
algorithms.

Diagnostics of in-line equipment:

— deregulation of rotors, with indication of the
deregulated rotor in the pair «engine-pump»;

— axis misalignment of rotors with indication of
the type of axis misalignment (fracture, bend);

— fastening resonance;

— rotor hog;

— weakening of a bearing fastening;

— graze of rotor and stator elements;

— cracks in rotor;

— gap increase in a friction bearing.

Information functions:

— processing, registration and representation
on workstations of parameters and characteristics

determining the state of the controlled equipment;

— detection, registration, representation on work-
stations of deviations of parameters and character-
istics of the controlled equipment;

— accumulation and long-tern storage of values
of parameters and characteristics and a possibility
to represent the values at the request of operation
personnel;

— saving archives on outer bearers;

— information interexchange with other systems
(Modbus and non-standard communication protocol);

— building archive trends and real time trends
as well as diagrams;

— receiving and comparison of parameters on
workstations in the oscilloscope mode;

— forming, representation and printing of a set of
report documentation (statements, journals, reports).

Helper functions

— self-diagnostics of software-hardware;

— control of outer power supply availability, res-
ervation of power supply, correct closedown at the
lak of outer power supply;

— control of components including sensors;

— control of communication line;

— support and synchronization of the universal
time;

— configuration of the system with a possibility
of return to the previous version;

mechanical protection and control of unauthor-
ized access to equipment.

Performance Attributes
Measurement range:

— RMS of vibration speed, mm/s ......ccoceverenninnenienceenens

— swing of vibration displacement, micrometer
— mechanical values:

— rOtOr DENd, MM ..o
— axis displacement, MM .....ccccccveecieeniee e

— rotor relative expansion, mm....
— vessels thermal displacement, mm..........
— rotation frequency and phase marks, rot/min

— CUIMENTTESE, MA .o
— foundation absolute vibration, mMm/s.....ccccecevveeivrceennen.
— foundation temperature, °C........ccccveeeeeveeerieeeeecesreene e

Frequency range:

— vibration speed, Hz.......ccccocuiieiiiciieeieceeceeeee s
— vibration displacement.........cccceciiiiiiiiienneen

Operating temperature, °C:

— sensing devices of vibration speed channels.................

Certification

Elements of the system of class 3H as per HI
001-97 (OlNb-88/97) conform to the requirements
of performance class lll as per GOST P 50746-2000
in terms of resistance to effecting factors.

Criteria of operating quality of the system ele-
ments in the electromagnetic environment of medium
rigidity as per GOST P 50746-2000:

—class 3H — A;

—class 4H - B.

The level of man-made noise does not exceed the
allowed level as per GOST P 51318.22-99.

The system belongs to seismic category Il as
per HM-031-01 «Norms of Designing Earthquake-
Resisting Nuclear Power Plants».

The measuring elements of the system are in-
cluded into the State Register of Measuring Tools
of the RF».

Data of Operation

The 2nd power-generating unit of Rostovskaya
NPP, the 4th power-generating unit of Balakovskaya
NPP.

Delivery set

The system is a project-arranged product: soft-
ware and hardware, a set of assembly components,
gauge equipment, operation documents are supplied
in accordance with a project.

Warranty and after-sale service, contract supervi-
sion and preoperational test are ensued.

........................................................................ from O to 15;

from O to 350;

........................................................................ from 0 to 0,2
............................... from -2,5to +1,5; from -=1,0 to +1,0

....................... -5 to +5; from-5 to +45;
.from 0 to 10; from O to 20; from O to 40

........................................................................ from O to 15;
................................................................... from O to +100.

................................................................. from 10 to 1000;
................................................................... from 10 to 500;

............................................................. from — 40 to + 125

— sensing devices of vibration displacement channels of rotor bend and rotation frequency.... from — 40 to + 150

— sensing devices of axis displacement channels of relative rotor expansion
— sensing devices of channels of vessel thermal expansion
— racks, CaDINELS .....cccieeceecreecreeereee e

Supply voltage
Power consumption, kW, not more than
Warranty period, month.......ccccccceveeeenn

Life duration with restoration, year.......cccceeeveieeeieecieeninnns

....from + 5to + 180
........................................................... from + 5 to + 180

.................................................................. from + 5 to + 60

..~220 B, 50 Hz
.10
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CUCTEMBI YMPABJIEHMA N KOHTPOJ1A

ABTOMaTM3aLMUA KOHTPOISA U yNpaBleHNs
3NeKTPoTEXHNYECKNM 060pyaOBaHUEM
aTOMHOM 3/1EKTPOCTaHLMK

NPEANPUATUE FOCKOPTIOPALIMY «<POCATOM»

®EEPAJIbHbIN HAYYHO-
NPOU3BOACTBEHHbIW LIEHTP _
«HAYYHO-UCCIE[OBATEJIbCKWUN
NHCTUTYT USMEPUTENDBHBIX
CUCTEM um. H0.E. CE[JAKOBA>

www.niiis.nnov.ru

B.B. Bu6ukos, B.A. KonbuoB,
B.A. HactaweHKo, C.Il. XapyeHKo,

B penctByoWwmx M paspabatbiBaembIx Npo-
€KTaXx COOPYXEHUS aTOMHbIX 3N1EeKTPOCTaHLMI
(AQC) paznuyatoT cneaytolme CUCTEMbl KOHTPOSIA
W ynpaBneHns aNeKTpoTeXHUYEeCKMM 060pyaoBa-
Huem (CKY 30):

— CKY 30 sHepro6noka, kotopas npea-
Ha3HayYeHa ANs KOHTPOAs M ynpaBieHus
3NeKTpoobopyLOBaHMEM, OCYLLECTBAAIOWUM
reHepaumio, Bbljayy 31EKTPOIHEPTUU, INEKTPO-
CHabeHune noTpebuTenen CoO6CTBEHHbIX HYXA
WU CUCTEMbI aBapUMHOI0 3NEKTPOCHABKEHUSA
3HeproboKa;

— CKY 30 o6uecTtaHUMOHHOro YpoBHS,
npefHa3HayYeHHyo 4719 KOHTPONS U yripaBieHus
3/1eKTPO06OPYAOBAHMEM CXEMbI BblAayu MOLL-

HocTM AQC 1 aneKTpocHabKeHus NnoTpebuTenen
06LLEeCTaHLMOHHbIX COOCTBEHHbIX HYXA.
bonbwnHcTBO cywecTtayowmnx CKY 30 BblI-
MOJIHEHbI C UCMO/Ib30BaHMEM ANTEKTPOMEXaHUYe-
CKOM ¥ NoNynpoBOAHWKOBOW 31eMeHTHOM 6a3bl
1 BBeeHbl B paboTy B npoLuiomM ctonetun. 060-
pyAOBaHWe TaKnx CUCTEM PU3MYECKM U MOPab-
HO yCcTapeno, He yAOBNETBOPSET COBPEMEHHbBIM
Tpe6oBaHUAM No 06bEMaM MHbOPMaLIMK U cep-
BMCaM, a NoALeprKaHne nx B paboTocnoco6HOM
COCTOSAHMM TpebyeT 3HaYUTENbHbIX 3aTparT.

B o6uiem cnyqae CKY 30 obecrneynBaert:

— ynpaBfieHNe INEKTPOTEXHNYECKUM 060pY-
[I0BaHWEM C UCMONb30BaHWEM YCTPOUCTB Tene-
ynpaBieHUs U BbIMONHEHWE NEPEKI0YEHNIN NpKr
BbIBEEHMU MOBPEXAEHHbIX YHaCTKOB CETU U3
paboThbl;

— M3MEpPEHMUE U PErNCTPaLIUIO aHANIOroBbIX
napameTpos.;

— MOHWTOPWHI U AMArHOCTUKY COCTOSHUSA
3/IEKTPOTEXHUYECKOTO 060pYAOBaHUSA B HOpP-
ManbHbIX M aBapUUHbIX peXnMax;

— aBToMaTu3aumio npouecca ynpaBfieHus
3NEKTPOTEXHNYECKMM 060PYyLOBaHUEM, BKIIIOYASNA
CMHXPOHM3aLMIO reHepaTopoB 3HePro610KOB NpK
WX NOAKTIOYEHMM K IHEPrOCUCTEME.

B HacTosiwee Bpems co3aanne CKY 30 npo-
M3BOAMTCS NO ABYM HanpaB/ieHUaM:

1. NyTém dyHKUMOHanbHoro pasaenennsa CKY
30 Ha ynpaBnsioLLyio U MHGOPMALIMOHHYIO HaCTy.
Mpwv aTom ynpasnsioLas 4acTb CTPOUTCS Ha 6a3e
NporpaMMHoO-TEXHUYECKMX cpeacTB Tuna TMNTC, a
nHdopMaLMoHHas YacTb — Ha 6a3e NporpaMMHo-
TEXHUYECKOro KoMnneKkca cb6opa MHbopmaumn
(MNTK CH), ncto4HNKamu nHbopmaLnm 4as KoTo-

pOro cnyxart yCTPOMCTBa MUKPOMPOLLECCOPHbIX
penenHbix 3awuTt (MIMP3), BcTpoeHHble B 30.

2. MyTéM co3naHns eaMHOM MHbOPMaLMOH-
HO-ynpasnsioLen cucteMbl Ha 6a3e NPOMbILL-
JIEHHbIX KOMMNbIOTEPOB M MPOrpamMMmUpyeMbIx
NOTUYECKUX KOHTPONNIEPOB C NMPUMEHEHUEM
LMdPOBbLIX UHTEPHENCOB U INEKTPOTEXHUYECKUX
NPOTOKO/0B 06MeHa UHbOpMaLIMeEn € yCTPou-
ctBamu MIP3.

MepBbIi NyTb NpUMEHSAETCA AN aBTOMaTK-
3aumn 30 aHeprobaoka N2 4 KanuHmnHckon A3C
(rennpoeKtupoBwKnK — OAO «HWNAII», paspa-
60Tumk TMNTC - OIYN «BHUNA», pazpaboTumk
NTK CU — &IYn «dHML HUMNC»), aHeprobnoka
N2 3 PoctoBckoi AQC (HMA3IM, BHUUA, HUMAC),
3Hepro6aokoB N2 1 v N2 2 JleHunHrpagckomn A3C-2
(CreAar, BHUMA, HUMWNC), aHepro6nokos N2 1 n
Ne 2 Bantuickon ASC (CN6A3MN, BHUHA, HUMAC).

Mo BTopoMy nytn co3patotca CKY 30 ans
aHepro6nokoB N2 1 1 N2 2 ASC «KynaHkynam»
(OAO «AtomaHepronpoeKkt», 3A0 «3aBog JJ1EK-
TPOMYNbT», HUIMNC — B 4YacTM MO3aUYHbIX
naHenew v NynbTOB KOHTPONSA U ynpaBieHus),
3Hepro6s0koB N2 1 M N2 2 HOBOBOPOHEKCKOM
A3C-2 (AtomaHepronpoekT, NMK$d BHNUUAIC —
B 4acTu nporpamMmmMHoro o6ecneyenus, HUMNC
— B 4aCTV NPOrpamMmMHO-TEXHUYECKNX CPELCTB),
3Hepro6noka N2 4 benosipckon ASC (CM6A3IM,
NMK® BHUMASC, HUMNC).

BbI60p TOrO MK MHOTO HanpaB/eHWs onpeae-
NAETCs reHNPOEeKTUPOBLLMKOM Ha OCHOBE OMbiTa
NPOEKTUPOBAHUSA U pedEPEHTHOCTH NPUMEHSE-
MbIX PELIEHUN.

B cBs13K co cTpouTenbcTBoM Ha PoctoBCcKOM
ASC aHeprobnokoB N2 3 n N2 4 Ha 6a3e peaKTo-
pos BBIP-1000 OAO «KoHuepH PocaHeproatom»
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Puc. 1. CtpyktypHasa cxema CKY 34 OY / Fig. 1. EECS block scheme
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n HUAQI npuHATO pelieHrne o MoaepHM3auun
CYLECTBYIOWErO LEHTPANbHOrO WWTa yrnpasne-
Hust ASC 1 co3[4aHUs COBPEMEHHON CUCTEMDbI
KOHTPONSA W yNpaBieHWs 3NEKTPOTEXHUYECKUM
060pyAOBaAHNEM CXEMbl BblJa4y¥ MOLLHOCTU U
00LWEeCTaHUMOHHbIX COBCTBEHHbIX HYXA PocToB-
ckon ASC (CKY 34 OY). K gaHHbIM paboTam Ha
KOHKypcHOM ocHoBe B 2010 r. 6bl1 NpuBAeYeH
HUWWNC, B 0693aHHOCTN KOTOPOro BXOAWIN pas-
paboTKa TeXHMYECKoro 3adaHuns Ha CKY 34 OY,
KOHCTPYKTOPCKOM M 3KCnyaTaLMOHHOM JOKYMEH-
Tauuu, U3roToBneHWe, NPOBEAEHNE UCTbITaHWN,
nocTaBKa M BBOJ CUCTEMbI B AevicTBHE. Cnuctema
nosny4yuna HaMMeHoBaHWe CUCTEMA KOHTPONS M
ynpaBieHns 3NEKTPOTEXHUYECKUM 060PYAOBAHM-
€M CXEMbI BblAa41 MOLHOCTU M 06LLECTAHLIMOHHbIX
co6¢TBEHHbIX HYX [ PoctoBckon ASC (CKY 34 QY).

Mcnosib3ys HAaKOMJIEHHBIN ONbIT U pedepeHT-
HOCTb Npeablaywnx npoekros, HUA3M n HUMNC
NPUHANK pelleHne 0 pa3paboTKe MNONHOPYHK-
LIMOHaNIbHON MHOPMaLMOHHO-YNpaBnatoWwen
CUCTEMbI Ha OCHOBE COBPEMEHHbIX MPOrpaMMHO-
TEXHUYECKUX KOMMIEKCOB, MOCTPOEHHbIX Ha 6a3e
nporpaMMmnpyeMbIX TOrMYECKMUX KOHTPOIIEPOB,
B3anmogencTteyowmx ¢ MMNP3 B 4acth KOHTPO-
N9 Ux cpabaTblBaHWs, KOTOPbIE NMOAKIOYAKOTCS
HernocpeaCcTBEHHO K BTOPUYHbLIM LiensiM TpaHc-
GopMaToOpPOB TOKA U HaANPSXKEHUS.

CTpykTypHas cxema CKY 94 OY PoctoBcKom
A3C npuBeaeHa Ha puc 1.

BHelwHWn BMA moaepHnanpoBaHHoro LLLY
npeacTaBfieH Ha puc. 2.

B cocTtaB BepxHero yposHs CKY 34 OY Bxoaat
aBTOMaTM3MpoBaHHble paboyne mecta (APM)
3NEKTPOTEXHUYECKOTO NEePCoHana u Mo3auyHble
naHenu pe3epBHOr0 KOHTPONS W ynpaBfieHUs
3/IEKTPOTEXHUYECKUM 060PYyAOBaAHUEM.

CpeaHui ypoBeHb BKIOYAET B cebs cepBe-
pbl, KOMMYTaTOpPbI, YCTPOMCTBO CUHXPOHU3aLMUK
BPEMEHMU, YCTPONCTBA NOXKaPHOW U LIEHTPanbHOM
CUTHaNM3aumu.

HWXXHWIA ypOBEHb MOCTPOEH Ha OCHOBE
YCTPOMCTB comnpsixeHus ¢ obbektom (YCO) u
YCTPOWCTB KOHTPONS cnHXpoHu3ma (YKC).

[lporpammHoe ob6ecneyeHue BepPXHEro
ypoBHS CKY 34 OY cosgaHo Ha ocHoBe SCADA-
cuctembl WIinCC. MporpammHoe obecnevyeHune
YCO 1 Mmo3anyHbIX NaHenemn pa3paboTaHo B cpeae
IsaGRAF 5. B3anMoaenCcTBME HUIKHETO U BEPXHE-
ro ypoBHeW npon3BoanTcsa no texHonorum OPC.

KntoueBon 0co6eHHOCTbIO CUCTEMbI IBNISETCS
BO3MOHOCTb KOHTPOJI U yIPaB/IEHUS NIEKTPO-
TEXHUYECKMM 060pyaoBaHMEM NO LUPPOBbLIM
KaHanaMm He3aBWCWMO C ABYX NMOCTOB — C MO-
3anYHbIX MaHeNen KOHTPONSA U YyIpaBIeHUs u ¢
oncnnenHbix APM. Kpome Toro, Hanbonee oTBeT-
CTBEHHOE 3NEKTPO0B6OPYAOBaHUE, OTBEYaloLLEe
3a Bbla4y MowHocTM ASC, MOXKET ynpaBiaTbCs ¢
NMOMOLLbIO NepeKtoYaTenen no npsiMbiM NPoBo-
[OHbIM JIMHKAM CBSI3W 6€3 MCNONb30BaHNS Lnd-
pPOBbIX KaHanoB cBs3K. [locnegHee CBOMCTBO
CUCTEMbI OCOGEHHO LIEHHO B YCNOBUSAX HEOOXO-
AMMOCTM o6ecneyeHuns BBoa B aKCMyaTaLmio
CKY 34 QY Ha gevictBytowien ASC ¢ MMHUManbHO
BO3MOXHbIM BpeMeHeM BbiBOAa M3 pabOThl TEX-
HONOrMYecKoro 060pyA0BaAHUS.

CKY 34 QY cospaHa Kak paclumpsiemasi cucrte-
Ma, B KOTOPYIO 3a/10XKeHbI HEO6X0AMMbIE Pe3EPBbI
NpPOrpaMMHO-TEXHUYECKUX CPEACTB, ob6ecneyu-
BalolMe KOHTPOJb M yNpaBieHWe 3NEeKTPOoTeX-
HWYEeCKMM 060pyAOBaHMEM, BBOAUMBIM C MYCKOM
3Hepro6nokoB N23 1 N24 PoctoBckown ASC.

CTpyKTypa 1 npuHumnbl nocTpoeHuns CKY 34
QY obecneynBaloT BO3MOXHOCTb MO3TaNHOIr0
BBO/a ee B AeViCcTBHE.

OcHoBHble QyHKLMKM CKY 34 OY:

— KOHTPOJIb TEKYLLErO COCTOSIHUSA 3NEKTPOTEX-
HUYEeCKOro 060pyaoBaHKs U MPOTUBOABaPUNHOM
aBTOMaTUKM N0 UMPPOBLIM KaHanawm;

CUCTEMBI YNPABJIEHMA N KOHTPOJ1A

Puc. 2. LULLY PoctoBckoi A3C ¢ APM OCHOBHOIO yrpaBJ/ieHUs1 U MO3aUu4HbIM LUTOM pe3epPBHOIro
ynpasneHus (au3aiH-npoeKr) / Fig. 2. Central control desk of Rostovskaya NPP with automation-
equipped working places and backup control desk (design project)

— ynpaBfieHWE BbICOKOBOJIbTHLIMU BbIK/IO-
yatensmu no UMPpPoBbLIM KaHanaM B pexunme
noslyaBTOMaTU4eCKOM CUHXPOHMU3ALMK U Nps-
MOFO yrnpaB/eHUs C KOHTPOJIEM CUHXPOHU3Ma
B cucTeme Bblaaym MoliHoctr A3C;

— ynpaBfieHWe 3NEKTPOTEXHUYECKUM 060pY-
[0BaHUEM COOCTBEHHbIX Hy*KA ASC no LndpoBbIM
KaHanaw;

— KOHTPOJIb LLe/IOCTHOCTU KaHanoB (IMHWI)
CcBA3Y;

— KOHTPOJIb pab0oTOCNOCOGHOCTM NaHenen,
6110KOB, Y3/10B;

— npeacTaBneHne MHbopMaLuu;

— perucTpauums, peTpocneKkTMBa 1 apxmBaLus
COObITUI;

— Be[leHWe eMHOro BPEMEHMU C UCMOJIb30Ba-
Huem curHanos cuctem NNTIOHACC/GPS;

— camoauarHocTMka nporpaMMHo-an-
napaTHbIX CPECTB BCEX YPOBHEN CUCTEMBbI,
BKJ/1H04aA KOHTPOJIb COCTOAAHUS MPOrPamMMHbIX
npoLEeccoB.;

— KOHTPOJIb ¥ 3alluTa OT HECAHKLMOHMUPO-
BaHHOro JocTyna.

K HacToswemy BpemeHu (anpenb 2013 1)
C MOJIOKUTENbHBIM PE3yNbTaToOM 3aBepLIEHbI
KOMMJIeKCHble ucnbitaHmsa CKY 34 OY Ha 3aBo-

[le-n3rotoButene U o6opyLoBaHNE OTIPYKEHO
Ha nnowaaky PoctoBckoin ASC.

[anbHevwune nytM pa3BUTUS CUCTEM KOH-
TPONS M yNpaBneHUs 3NEKTPOTEXHUHECKUM 060-
pyaoBaHWeM npeanonaratoT uHterpaumio YCO ¢
MIMP3 no undpoBbIM KaHanam CBA3K, a TakkKe
NPYMEHEHWE HOBbIX MPOrPaMMHO-TEXHUHECKUX
cpefcTB, paspabatbiBaembix B HUMNC, Takmnx Kak
MHOroaucnaenHble paboyne cTaHUuKn, AUCnnen-
Hble CEHCOpPHbIe NaHeNn, 3KPaH KONEKTUBHOIO
NoJIb30BaHUs C MO3anyHbIMU MySibTaMn KOHTPOS
1 ynpaBfieHus Hanbonee OTBETCTBEHHbIM 060-
pyaoBaHueM. 310 no3BoaunT co3aatb CKY 30 cne-
Jylolero NoKoNeHUst 1 UCNoNb30BaTb AaHHbIV
NOAX0[ KaK Mpu NOCTPOEHUN LLEHTPasbHbIX LMTOB
CKY 30 A3C, TaK 1 67104HbIX NYHKTOB YNpaBneHuns
npoekTupyembix AAC (puc. 3).

C y4eTOM HaKOMIEeHHOro onbiTa Npu co3aa-
Hun MNTK CU aHepro6noka N24 KanuHUHCKOM
A3C u sHepro6noka N°3 PocTtoBckorn A3C, CKY
34 OY Poctosckon A3C PIymn «dHML HUMNC»
obnafaet HeO6X0ANMbIM UHXUHUPUHIOBLIM U
NPOM3BOACTBEHHbBIM NOTEHLMANOM AN1a co3aa-
HUA U MoaepHudauunmn CKY 30 aHepro610KoB 1
A3C, a TaKe ApYrunx CIOXHbIX AHEPTreTUHECKMX
OOGDbEKTOB.

Puc. 3. MNepcneKTUBHbIN LLeHTPaNbHbINA WUT ynpaBneHua A3C ¢ pa6o4uMmu CTaHLUAMU OCHOBHOIO
ynpaBJ/ieHUsl, 3KPaHOM KOJUIEKTUBHOI O NOJIb30BaHUA U MO3aU4HbIMU NY/IbTaMU Pe3€ePBHOI0 KOH-
Tponsa u ynpaeneHus (npoekr) / Fig. 3. Designed central control desk with working stations, remote
viewing display and backup control panels
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power plants and those under construction:

the power unit;

very costly.
In general, EECS is responsible for:

faulty subcircuits;

rameters;

MEASURING SYSTEMS RESEARCH

The following electrical equipment control
systems (EECS) are installed at operating nuclear

— EECS of the power unit designed to
control electrical equipment responsible for
power generation and supply, power delivery
to auxiliaries and emergency power system of

— station level EECS designed to control
electrical equipment of the scheme of power
distribution and auxiliaries of the station level.

The major part of EECS use electromechani-
cal and semiconductor element base and were
put into operation in the previous century. The
equipment is outdated physically and morally,
it does not meet modern requirements to data
volume and services, while its maintenance is

— electrical equipment control with the use
of telecontrol devices as well as disconnecting

— measuring and registration of analog pa-

burg Atomenergoproekt, VNIIA, NIIIS), units No 1
and 2 of Baltiyskaya NPP (SPB AEP, VNIIA, NIIIS).

The other practice is applied in EECS de-
velopment for units No 1 and 2 of Kudankulam
NPP (Atomenergoproekt, Elektropult Plant CJSC,
NIIIS — abaci and monitoring and control panels),
units N2 1 and 2 of Novovoronezhskaya NPP-2
(Atomenergoproekt, VNIIAES - software, NIIIS
— software and hardware tools), the 4th unit
of Beloyarskaya NPP (SPB AEP, VNIIAES, NIIIS).

It is the Chief Designer that chooses an ap-
propriate practice taking into consideration the
experience in designing and reference of the
decisions applied.

In relation to the construction of units No 3
and 4 of Rostovskaya NPP based on WWER-1000
reactor, Rosenergoatom Concern and NIAEP have
taken a decision to upgrade the central control
desk and to develop an advanced EECS respon-
sible for power distribution scheme and power
supply to auxiliaries of the station level. NIIIS-
gotengagedintheprojectbytenderin 2010. It is
responsible for development of the performance
specification, design and operational documenta-
tion, manufacture, testing, supply and commis-
sioning of the system. The system was named
as electrical equipment control system of power
distribution scheme and auxiliary power supply
(EECS PDS) of Rostovskaya NPP.

Based on the accumulated expertise and
reference to previous projects, NIAEP and NIIIS
have decided to develop a full-scale manage-
ment information system on the basis of modern
software and hardware tools with the use of pro-
grammable logic controllers that are connected
directly to secondary circuits of current and volt-
age transformers.

See Fig. 1 for the block scheme of EECS PDS

Automation of electrical equipment
control system at nuclear power plant

itis necessary to put EECS DPS into operation
at an operating NPP and to cut time of decom-
missioning of plant.

EECS DPS is an open system providing re-
serves of the software and hardware required to
control electrical equipment that will be putinto
operation when units 3 and 4 of Rostovskaya
NPP are commissioned.

With its structure and design concept, phase-
in commissioning of EECS DPS is possible.

EECS DPS performs the following functions:

— current state control of electrical equip-
ment and automated protective devices via digital
channels;

— control of high-voltage circuit breakers
via digital channels in the semi-automatic syn-
chronization regime and direct control regime
with control of synchronism in the NPP power
generation system;

— control of auxiliary electrical equipment
via digital channels;

— communication circuits integrity control;

performance monitoring of panels, blocks
and units;

— information representation;

- logging, back observation and archivation;

— keeping common time with the use of GLO-
NASS/GPS signals;

— self-diagnostic check of software and hard-
ware tools of all levels including status check of
software processes;

— unauthorized access protection.

By April 2013 full-scale testing of EECS DPS
had been completed at the manufacturing plant
and the equipment has been delivered to Ros-
tovskaya NPP.

To further develop electrical equipment con-

— monitoring and diagnostics of electrical
equipment in normal and emergency conditions;

— automation of electrical equipment control
including synchronization of the units generators
when they are connected to the electric energy
system.

trol systems, it is planned to provide integration of
the bridging devices with microprocessor protec-
tion relays via digital communication channels
and to apply software and hardware tools devel-
oped by NIIIS, such as multi-display workstations,
display touch panels, remote viewing displays
with abaci check panels for the critical equip-
ment. It will resultin EECS of the next generation
and a possibility to use the given approach to
development of central control desks and control
units of NPPs being designed (Fig. 3).

of Rostovskaya NPP.
See Fig. 2 for the layout of the central con-
trol desk.

The upper level of EECS PDS comprises
automation-equipped working places of electri-
cal personnel and abaci of electrical equipment
back-up control.

The average level comprises servers, switch-
boards, a synchronizing device, fire alarm and
central display systems.

The lower level comprises bridging devices
and synchronism controlling units.

Software of the upper level uses SCADA-sys-
tem WinCC. Software of the bridging devices and
abaci is developed in IsaGRAF 5 environment.
To ensure interaction of the upper level and the
lower level, OPC technology is used.

In development of EECS the following two
practices are used:

1. Functional partition of EECS into control
and information parts. The control part is based
on standard software and hardware tools, the
information part is based on information acqui-
sition software and hardware tools. The latter
use microprocessor protection relaysbuiltin the
electrical equipment as data sources.

2. Design of the single management infor-
mation system (MIS) on the basis of industrial
computers and programmable logic controllers
with the use of digital interface and electrotechni-
cal information protocols.

With its experience in information acquisi-
tion tools for the 4th unit of Kalininskaya NPP
and the 3rd unit of Rostovskaya NPP, EECS DPS
of Rostovskaya NPP, NIIIS has engineering and
production potential required to develop and
upgrade EECS of power-generating units and
NPP as well as EECS of other sophisticated power

A peculiar feature of the system is its abil- facilities.

ity to control electrical equipment via digital
circuits from two independent posts: from aba-
ci panels and automation-equipped working
places. The critical equipment responsible for
power generation can be controlled by means
of interchanging switches via direct hardlines
without any use of digital communication chan-
nels. This feature is especially convenient when

The first practice has been applied for EE
control automation at the 4th unit of Kalininskaya
NPP (Chief Designer — NIAEP JSC, developer of
software and hardware tools — VNIIA, developer of
information acquisition tools — NIIIS), the 3rd unit
of Rostovskaya NPP (NIAEP, VNIIA, NIIIS), units
N2 1 and 2 of Leningradskaya NPP (Saint-Peters-
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OBOPYJIOBAHUE
1 MTPOTPAMMHO-ATITIAPATHBIE KOMILJIEKCHI

PEMMCTRATORD] ARAPHAHBEE COBDITHA A¥P4A, PACNPEAEAEHHBIE PEMMCTRATOPDI ABAPHAHDIX COGDITHA A Pd-P, NEPEHOCHLIE PETHCTRATOPH TPAHCAY PA,
HOHTPOAHPFEMDIE MFHKTRI TEAEMEMNAHFKA A¥P4-KIL TEAEMENAHAUECKHME KOMRMAEKCE] A¥PA-TH. CHCTEMDI CE0PA ABAPHAHOA HHDOPMALMA, 40X,
AHOMODFHEUAOHAADHBIE UMDPOBBIE HENEPHTEADHBIE NPEOGPAI0BATEAH. KOHTPOADHDBIE PEAE-KAEAMDL KOHTPOASHO-ALMEPHTEABHDIE CHCTE MBI

Perucrparop asapuinuix cobuirui AYPA

MOHTOX B OAHOCTOPOHHEM (C NOBOPOTHOH POMOH), ABYXCTOPOHHEM WKOMAX H HO CTAOHAGQPTHRIX NaHeasx MNKP

= BEEPIRAIIA? | I

Mnnnﬁnn AYPA-KomnaxT

PerncTpOTORL OBOPMHHEIX COBBITHN AYPA, AYPA-P M AYPA-KOMNOKT BLINOAHAIDT CABAYOULHE (DYHKLWHK: PETHCTPOLMA OBOPHAHLIX
npoueccos, aeTomaTHYeckan oSpafoTa aBapHEHbIX PORACE, PErHCTPOLMA HIMEHEHHA COCTORHKA AMCKPETHEIX CHIHOAOE, JAMELLEHHE
HOPMOABHBIX PEXHMOR H TEXHHYECKOTD YHETO, CHHXPOHHIOUMHA BRPEMEHH, AHOTrHOCTHED. AYPA wmeeT sCcTpoeHHble TCP-, WEE- 1 Microsoft
Windows Dial-Up cepeepe, E-Mall kanenT, kanenT Aaa SNTP. Mpu oGHapyxeHH USE Flash-AMcKa NPoOHCXOoAMT OETOMAOTHYEC KOS KONHPOBOHKE
QROPMAHBX cPORADE HO HEro, HMEIOTCH WHPOKHE BOIMOXHOCTH COZAOHHA BMPTYOABHBIX KOHOACE KOHTPOAA HECKOABKHX YPOBHEHR C BHIBOADM HX
HO CREACTEO MOHHTOPHHIO, AOATOCPOYHOE XPOHEHHE AOHHBIX C BOIMOMHOCTEIO OPXHBEALHH. MHOroOYHKLHOHOABHOC TS, WWHPOKKME
BOIMOXHOCTH NO KOHPHIYPOUWHH H QHOAKIY, onpeseseHHe OMIN,

EpOTEHE TEXHHYECKHE XOPOKTERDHC THKH]

MNeTanwe =220/110 B, =220/127 B

HYucao aHOACroBsIX KOHOAOE: 2-256

YHCAD AMCKPETHRIX KaOHaAOR; 8-512

Yucao uxchbpoekix kanaaos (R5-485): Ao BOOOD

HYacroTa AMcKkpeTHlaukK kanasos: 10-1536 Tovex/nepwoa500-76800 ')

PHEKCHPYEMbIH PETHCTRPOTOPOM NPEAQBOPHAHBIA pexium oT 0 A0 3 MMHYT (C BOIMOKHOCTHIO YESAHHEHHA BPEMEHH)

AHckoBbIA HOKONKHTEAL: Flash-aMcK He meHee 4 T6 HAH MECTKHA AHCK He meHee 40 6

NorpewHocTs pervcTparopa He Boaee 0,57

PaipraHocTs ALLM 12 61T 1 14 GuT AAR AYPA-P

NepeaAo4d oCUHAADIPOMM NPOHIBOAHTCRA NO npoTokoAy MIK 0870-5-104 B CNOPOAHYECKOM PEXHME CROIY NOCAE JONMCH OBOPHAHOID
haiag, HOAHYHE METOK BpEMEHH B NPOTOKOAE NOMBOARET NOCTPOHTE OrHEOMILLHE OHOAOFOBLIX CHIHOADE, B TOM YHCAE W YTADE CABWra chal

s AAMTEABHOCTE 3OAHCH OCUMAAOTPAOMM OBOPHAHOrS hoMAD pEryAMpYeTcR B npeaesax ot 0 Ao 2 Yacoe

s« [lyckoBLe XOpPOKTEPHCTHEW; AKGOH OHOACTOBLIN KAGHOA NEPEMEHHOID HAK NOCTOAHHOMD TOKO-HONPAXMEHHA, POCYETHEIE KaHaAL |2, U2,
3U0, 310, aoBoH AMCKPETHRIR KOHOA HO 3IOMbLIKOHHE HAW HO POIMBIEOHHE KOHTPOAMPYEMBEIX KOHTOKTOB, AMGO 060 BOPHOHTO BMECTE

* PeaausopaH cTaHaapT M3K 41850-8-1 (MMS)

+ OBopyacsanne MNTK "AYPA-07" atrecToraHo B PCK.

000 «CBEW»

420026, r. EkaTepuHBypr.ya. Aynayapckoro, A. 240, kop. 1, odomc 7.
Tea.: +7 (343) 2156-7495, 216-74796. Tea./dpaxc: +7 (343) 216-7497. Tea. ATC OAY Ypona: 25-68; 25-65.
E-mail: aura@mail.urry  Web-site: www.aura-e.ru

ATOMHbIV MPOEKT 69



boAee 50 Aert

Pt \
B MPOMBbBILLA@HHOM
CIBTpOMCITI/I3CILI,VII/I WCKB ChnA

M30-1000-05A M320-250-05A / M90—200—05A =+
Paspaborka
lpon3BoACTBO
llocraeska

CpeACTB QBTOMATU3ALUMN
AAS YyrPABAEHUS TPY6O0rnpoBOAHOMU
apmarypouvi ASC

® MeXaHW3Mbl UICMTIOAHUTEABHBIE SAEKTPU-
yeckme M30O, MOM, M3TT ans Tpy60-
MPOBOAHOMN APMATYPbI;

® Ynpasastowpe yctpomnctaa GLI-0650A
AASI BECKOHTAKTHOIO YMPABAEHMS
SAEKTPUYECKUMU UCTTIOAHUTEABHBIMM
MEXQHM3MOMU;

® HopmupytoLpe Npeobpa3oBATEAN AAS
MHAYKTVBHBIX (HI-10A) 11 peoCTATHbIX
(HIM-P20A) AQTYMKOB SAEKTPUYECKMX
NCMOAHUTEABHBIX MEXAH3MOB; :

® MexaHM3Mbl CUFHOAUSALIMN n0/\o>|<e-

Hms: MICT1-A AA cmrHOAmsou,Wl MOAO-

ﬁ : YKEHUST PETYAVPDYIOLLIVX oprquB TOXHES
HOAOIMYEeCKOro o6gpyAOBquu'$| ASC,

4 MCFJA_MMCTeMMh OB

M3M-11A M3M-05A1

MCT14-330

HM-10A HIM-P20A ®LI-0650A

428018, r. Ye6okcapebl, YA. ApaHacbeBq, 8

[eHepPAAbHbIN ANPEKTOP —

3eneHeB AneKCcaHAP Cepreesuy kb

MNpuemHas: (8352) 45-77-14 WWW- s s pq m ru
TexHnyeckue cneumaamcTtol: (8352) 45-11 -92

OTAEA NPOACX: (8352) 45-89-50, 45-84-93, E-mail: admin@skbspa.ru, om@skbspa.ru
45-69-98, 45-49-99
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000 «Kb TEXHAB>

Poccusn, 249034, Kanyxckasa o6n.
r. O6HuHCcK-4, a/qa 4039

Ten.: (48439) 3-44-33, 9-70-22
E-mail: teh@xdx.ru

000 «Kb TexHa6» cneuuManusnpyeTcs Ha
nocrtaBKkax o60pyaoBaHus, 3anacHbIX YacTew,
pacxoAHbIX MaTepuanoB Ha 0GbEKTbl aTOMHOWM
3HepreTuku Poccum, 6GInXKHEro U ganbHero 3a-
py6exbs. JiuueHsumu deaepanbHoOn cnyK6bl No
3KO0JIOFM4€CKOMY, TEXHOJIOTM4ECKOMY U aTOMHO-
my Hag3opy N2 MO-02-101-0309 ot 27.04.07 r.,
N2 M0-02-101-0310 o1 27.04.07 r., N2 L|0-03-101-
5401 ot 16.04.2010 r., N° L}0-02-101-5402 ot
16.04.2010 r. Ha NpaBoO BbINOJIHEHUSA PaGoT U
npepocTaB/ieHUe ycayr nNpu aKcnayatauuu aen-
CTBYIOLMUX U CTPOSILLUXCH aTOMHbIX CTAHLUNA.

Mbl UMEEM MHOrONETHWUI OMNbIT Pa6OTbl C aTOMHbI-
MW 3N1IEKTPOCTaHUMAMU Poccuu, 6IMKHETO U AanbHEro
3apy6eKbs.

C 1993 roga 000 «Kb TexHab» ocyuiectBnset
nocTaBKy Ha banakoBcKyto, KonbcKyto, CMONEHCKy!o,
JNexuHrpaackyto, Kypckyto ASC (Poccus).

C 2002 roaa — Ha A3C «[MAKLL» (BeHrpus).

C 2003 roaa — Ha BonrogoHcKyto 1 KannHUHCKyo
A3C (Poccus).

C 2004 roga — Ha 3anopoXCKyto 1 POBEHCKYIO
A3QC (YKkpauHa).

C 2005 roga — B HASK YKkpauHbl, XMENbHULKYIO
1 FOxKHoyKpaunHckyto ASC (YKpauHa).

C 2008 roga — Ha ApmsiHCKyto AQC.

C 2008 roga - OAO «MCK «ATomcTpoi»
(r. MockBa).

C 2009 roaa — Ha ®rYn «" XK.

C 2010 roga — Ha bunnbuHckyo ASC.

C 2011 roga — B 3A0 «ATOMCTPOM3KCMNOPT».

Y 000 «KBb TexHab» 3aK1t04eHbl ANCTPUOBLIOTOP-
CKWe ¥ AUNEePCKUE CornalleHunst co Cneaylommmn 3a-
BOAAMMW-U3rOTOBUTENSMMU:

— 000 «CHUUM-ACKYP» (cucteMbl BHyTpUpeak-
TOpHOro KoHTpons CBPK-M);

— XapbKOBCKWI rocyAapCTBEHHbIV NPUOOPO-CTPO-
uTenbHbIn 3aBoa uMm. T. I. LLleB4yeHKo (aBTOMATU3MPO-
BaHHbIE CUCTEMbI YIPaBIEHUS U PErYIMPOBAHUS TEXHO-
NIOrMYECKMMU NpoLueccammn TypOUHHbBIX oTaeneHnin ACP

-

Y

MpoayKuMa Hay4HO-NPOU3BOACTBEHHOIO
npeanpuatua «<3KPA». LLikad cTaHLUOHHOrO
o6opyaoBaHusa cepum LW931111

TO, BKAtovasi ATCP 1 CKMBT, 1 peaKTopHbIX OTAENEHWH
ACP PO; nporpaMmMHO-TEXHUYECKME KOMMJIEKCbI aB-
TOMaTU3UPOBAHHbLIX CUCTEM KOHTPONS W ynpaBfieHus
TEXHOMOMMYECKMMM NPOLLECCaMM 3HEPTOB/I0KOB);

— OAO «Tennonpu6op», . PAzaHb (NpeobpasoBa-
Tenu pasnexHus «Cancoup-22P», MP, 6110KW NUTaHus,
avadparmbl, CUrHaNM3aTopbl U AaTYUKK-pene ypoBHS
1 notoka POC, ypoBHemepbl PUC);

— 000 «OKbB CTIl», 1. OGHMHCK (KOMMNIEKChI 13-
MepeHUs pacxoga Bo3ayxa);

— 000 HMM «KomnneKcbl U cucTeMbl», T. MNeH3a
(cpeacTBa NPOMBILLIEHHON aBTOMaTU3aL/MK Ha OCHOBE
komnnekca MACCAT);

— OAO «BHUWMA3H», . Cymbl, YKpavHa (3anyactu
K HacocaM, nnactuHyaTble MybTbl U T. 4.);

— AOOT «3aBoa ABTOMaTHKa», ADMEHUS (CUCTEMDI
WMHAOYCTPUANbHOM aHTUCENCMMUYECKON 3alLMUThl, BTO-
pUYHbIE NPHUBOPbI);

— OAO «Kpwucrtann», 1. Yconbe-CubupcKoe (CLMH-
TUNNSILUMOHHbIE AeTeKTopbl CAH);

— OAO «ABC 331M ABTOoMaTU3aLus», I. He6oKcapsbl
(M30 ncnonHuTeNbHble MeXaHW3Mbl);

— PYMN «B330», r. BUTE6CK (M3MEPUTENU MOLLHOCTH,
BOJITMETPbI, CTPESI0YHbIE NPUBOPBI);

— @ryn «HNKM pusnyeckmx namepexuin, r. Nexsa
(AncTaHuUMOoHHbIe yKa3aTenu 1Y, curHanusaTopbl ypoB-
Ha CY, curHanuaatopbl Temnepatypsbl CT);

DOTOINEKTPOHHbIN
YMHOXUTeNb @Y
Npou3BoOACTBA
OAO «3KpaH»,

r. HoBocuGupck

MuKponpoueccop-
HbIA Npeo6paso-
Batenb «Candup
22MP» npousBog-
ctBa OAO «Tenno-
npuéop», r. PasaHb

— OAO «9nektpotepmomeTpus», I. JTyuK, YKkpauHa
(Tepmonapbl, ra3o- U TENNOCHETYUKM);

— HIMO «Tepmonpbinagy, r. JIbBoB, YKkpanHa (Tep-
mMonapbl);

— OAO «Cymckoe HIMO wum. M. B. ®pyH3e»,
r. Cymbl, YKpaunHa (Hacocbl, LeHTpUdYru, ra3ogyBKu
1 3an4acTv K HUM);

— 3A0 «mgpomaLlicepBuc», I. MocKkBa (Hacocbl 1
3an4act K HUM);

— AOOT ®IXK «Bbicokas QHeprus», . MocKkBa
(aBuratenu 0,4 KBT B ucn. «anst AQC» knacc 6e3onac-
HocTun 3H);

— 000 «ATomcneLcepBuc», I. BonrogoHcK (HecTaH-
[apTHoe o6opyaoBaHue, 610kn TOHB, KomnneKcebl Ans
MOAEPHU3ALIMM NEPErPY30YHbIX MaLLWH);

— OAO «39kpaH-OnTnyeckue cuctemsl», r. HoBo-
CUBUPCK (PIY — HOTOINEKTPOHHbBIE YMHOKUTENN);

— 00O HIMM «9KPA», 1. HeboKcapbl (3awuTa cTaH-
LLIMOHHOro 060pyaoBaHus, WKadbl cepuit LIS 1110...
1113, MMKponpoLLeccopHble ycTpoictaa P3A);

— 000 «KaHfanaKLWCKWM ONbITHO-MEeXaHNYeCKUi
3aBof», r. KaHganakwa (HecTaH-
[apTHble MEeTaNNOKOHCTPYKLMH,
o6opynosaHue ans A3C);

— 000 HNN «Mynbe», . ben-
ropoa (YyCTPOMCTBO 31EKTPOHHO-
3NEKTPOMarHuTHoe NPOTUBOHA-
KunHoe Y3I).

3JT0 NO3BONSET HAM BECTU MO-

CUCTEMBI YNPABJIEHMA N KOHTPOJ1A

AHUEHIHR

[rr—

MHOrooG0opOTHbIN 3N1EK- U3mepuUTENbHbIN

TpomexaHuam MAM-100 npeo6GpasoBaresib
npoussoacTea OAO E855 npousBoacrea
«ABC 33uM ABTOMaTH- PYN «B330M»,

3auus», . Ye6oKcapbl r. Bute6ek

NPUBOPHON NPOAYKLIMM NPeanpUaTUR-U3roToBuUTeNEen
Ha 06BEKTbI AlepHOV 3HEepreTukn Poccun, 6nmxHero
W fanbHero 3apyberxbs.

000 «Kb TexHa6» aBnseTca opuULMaNbHbIM
aunepom KomnaHuu 3A0 <ABBK-ACY», . OGHUHCK,
KOoTopoe coBMecTHO ¢ naptHepom 3A0 «Baltijos
informacines sistemos» npeanaraetr HoBoe Kom-
nneKcHoe peweHue ana ACY Tl A3C - 6a3o0Bbii
KoMIiekc CuCTeMbl aBTOMaTU3UPOBAHHOIO KOH-
Tponsa u ynpasneHus BISMARC.

CAKY BISMARC sBnsetcsi COBPEMEHHOW cuUcTe-
MOM, KOTOpask MOXeT 6blTb CKOHPUIrypupoBaHa M
MCNoNb30BaHa NPaKTUYeCKU ANs NobbiX BUAOB 3a-
[la4 MOHUTOPWHra U ynpaBAeHUs TEXHONOMMYECKUM
npoueccom. CucteMa UMeeT apxXMTEKTYPY «KIUEHT-
cepBep» C OpraHu3aluein nepefayn faHHbix no TCP/
IP n pesepBupoBaHnem cepBepoB. lNporpammHoe
obecreyeHne cepeepa BbINOMHAET COOP AaHHbIX OT
KOHTPOJI1ePOB, X 06PaboTKy, apx1BaLmio, B TO BpeMs
KaK KJIMEHTCKKE NPUIOXKEHUS OTOGPaXaloT JaHHbIe B
pexvMe peanbHOro BpEMEHU M OCYLLeCTBASIOT B3a-
MmopaencTeue ¢ nonb3oBateneM. B pacnpeaeneHHom
KOHOUIypaLMmn Kaxabli y3en MOXKET BbINOMAHATL POSb
cepBepa v KnveHTa. BISMARC poctynHa Ha nnathopme
Linux nnm Windows.

MNMoacuctema BBOAA/BbIBOAA CTpoOMUTCS Ha 6aze
o6opyaoBaHuna komnanuu RTP Corp. MoryT npume-
HATbLCS KOHTPOJIIEPDI U KapTbl BBOAA,/BbIBOAA CEpUii
RTP2300,/2500 nnu RTP3000.

PesynkraTthl roBopsT caMu 3a cebsi:

— Bpems peakuuu 12 mc;

— WHWUMATUBHbIE CUTHaMbl C perucrpauuen
1 mc SOE (aHanoroBble ¥ AUCKPETHbIE);

— HapaboTKa Ha oTka3 (MTBF) 6onblue 4em 2500
ner;

— BpeMs NOXHbIX cpabaTbiBaHni (MTTFS) 6onbLue
yem 3000 ner;

— CpefHas BeposiTHOCTb OWKWGKKM MO 3anpocy
(PFDavg) B npeaenax 4.56x1075;

— HauBbICLLas paboToOCNOCO6GHOCTb (LLeNOCTHOCTD):
SIL1-3;

— cneuuanbHble MOAYNU ANS YNPaBNEHUS C UM-
K1oM 1 MC (K npuMepy, POTaLMOHHbIE MaLUUHbI UK
3K30TEPMUYECKME XUMUYECKUE PEAKLINK).

Bceobbemniowas avarHoctuka RTP nossonser
BbISIBUTb ClefytoLye BO3MOXHble C60M U OLNBKM B
paboTe cUCTEMbI:

— 06pbIB IMHKUI BBOAA/BbIBOAA;

— NMpeBbILEHWE JOMYCTUMbIX 3HAYEHUI Ana nnat
aHanorosoro BBOa;

— BHYTPEHHWEe OWnBKK nnat
BBOJa/BblBOA3;

— BHYTPEHHUWE OLIMOKU KOH-
; Tponnepa waccu;
= . v — BHYTPEHHME OLIMGKM LieH-

I TPanbHOro KOHTpoANEpa.

Cuctembl c6opa JaHHbIX, pe-

annM30BaHHble Ha 6a3e KOHTPON-

CTaBKU U3AeNnit rapaHTMpoBaH-
HOrO KayecTBa B CKaTble CPOKM.
Mbl OTBEYaeM 3a KayecTBo Mo-
cTaBnAeMON MPOoAYKLMK nepen
3aKas4nKoM, BeJieM BMECTE C HUM
peKnamaLMoHHy0 paboTy no npo-
QYKLIMK, He OTBeYaloLLen HopMam

nepoB RTP, ycrnewHo aKcnnyaTu-
pytotca Ha MrHanuHckon A3C,
KanuHuHckon A3C, HoBoBopo-
Hexckon ASC, ApmsiHckon AQC,
TemenuHckon A9C M Ha MHOMUX
LPYrUx aTOMHbIX CTAHLMSIX BO BCEM
MUpe.

TY n FOCTam. Ha nocraBnsiemyto
HaMu1 NPOAYKLMIO pacnpocTpaHs-
l0TCS rapaHTUKM 3aBOJOB-U3rOTOBH-
Tenen B NosHoOM obbeme.

Bce BblleyKka3zaHHOe N03B0S-
eT HaM B TeyeHue 15 neTycnewHo
OCYLLECTBNSATb NOCTABKU U3AENW 1

B 2010 roay BbInonHeHa no-
cTaBKa Ha CmoneHcKyto ASC CAKY
BISMARK Ha 6a3e KOHTpO/1epoB
RTP2500, koTopas 6yaet ynpas-
NATb YCTAaHOBKOW LEMEHTUPO-
BaHUS KUOKUX PagUOaKTUBHbIX
OTXO[0B.
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MPOrPAMMHBIE PELLEHWA

KoMnNblOTEPHbLIN UHXKEHEPHbIN aHaNn3 —
KNto4eBOW UHCTPYMEHT pa3paboTKU
3HepreTnyecKoro o6opyaoBaHuA

Software

Simulating Reality, Delivering Certainty”

000 «3M-3C-CU CODPTBIP PYC»

(AouepHasa komnaHua MSC.Software
Corporation B Poccuu u CHI)

MSC

123056, Mockea, yn. 3oonoru4yeckas,

A. 26, cTp. 2

Ten.: (495) 363-06-83

®dakc: (495) 787-76-06

E-mail: sergey.sergievskiy@mscsoftware.com
www.mscsoftware.ru
www.mscsoftware.com

PeweHne BOoNpocoB, CBA3aHHbIX C MOJy-
YeHMEeM He06X0AUMOro KoiM4ecTBa aHepruum,
onpeaenseTr pa3BuTUe 3KOHOMUKHU CTPaHblI,
YPOBEHb }U3HU €ee Hace/ieHUs U 6e3onac-
HOCTb. Cpeau pasiM4yHbIX UCTOYHUKOB 3HEp-
MU 0coGylo poJib UrpaeT aToMHaa 3Hepre-
TuKa. Paspa6oTKa o60opyjoBaHua Ana Hee
TpeGyeT NpUMMEHEHUS 0COGON TEXHONOrUMU
NPOEKTUPOBaHUSA, KNIOYEBbIM 3JIeMEHTOM
KOTOpPOW AIBNISSETCA KOMNbIOTEPHbIN UHXKe-
HEepPHbIN aHaNuUs.

KomnaHus MSC Software (CaHTta AHa, Ka-
nuoopHus, CLLUA) ¢ 1963 roga pa3pabatbiBaeT
NPOrpaMMHble TEXHONOMMWU A1 KOMMbIOTEPHO-
ro MHXXeHepHoro aHanun3a. Cenyac TeXHONOrnM
MSC Software (KOHEYHO-3/1IEMEHTHbIE peLlaTenu
MSC Nastran, Marc, Dytran, cucteMbl TENNOBOI0
aHannsda MSC Sinda 1 aKycTM4YecKoro aHannsa
Actran, KOMMAEKC ANa BUPTYanbHOro MOAENNPO-
BaHMA MallMH M MexaHn3moB Adams, KOHEYHO-
3/leMeHTHble Npe— WU nocTnpoLeccopbl Patran
n MSC SimXpert v ap.) npumeHsoTcs B 6onee
4yeM 20 TbiCcHax KOMMNaHUAX-MPOU3BOAUTENAX
BbICOKOTEXHONOMMYHbIX U3[e/TMi1 BO BCEM MUpe
(B8 TOM 4ncne, B 200 komnaHusx B Poccuu, beno-
pyccuu, YkpanHe, KaszaxcTtaHe).

Cpean npoyux 3agady nporpammbl MSC
Software npumeHsaoTea ana peweHusa npobnem
yNpaBNeHWs XUIHEHHBIM LIUKIOM 3HEpreTuye-
CKOro o60pyaoBaHus (B TOM Yucne, ans aToMHOM
3HEpPreTuKM). PaccMoTpnm HECKONbKO MPUMEPOB
npumeHeHus TexHonorum MSC Software B npea-
npuatTnax Pocatoma, 0 KOTOPbIX JOKNaAbIBanoCh
Ha KOHbepeHLMax Nonb3oBaTtenen NporpaMMHbIX
npoayktoB MSC Software, NpoBOAUBLIMXCS KaK
B Poccuu, TaK 1 3a pyGexom.

OAO «BbICOKOTEXHOJIOTUYECKUI Hay4YHO-UC-
cnefoBaTeNbCKUA MHCTUTYT HEOPraHUYeCcKuX
MatepuanoB UMeHU akagemuka A.A. bouBapa»
MCMONb3yeT NPorpaMMHbIv NakeT Marc Kak ans
NPOYHOCTHOrO aHanusa TenjaoBbIAENSIOWNX
3/1eMeHTOB (TB310B) Npu paboTe aTOMHOro pe-
aKTopa, TaK U ANs KOMMbIOTEPHOrO MOAENUPO-
BaHUWS U3roToB/IEHW TabneToK Tonaunea (puc. 1).
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Puc. 1. KomnblotepHoe MoaenupoBaHue
WU3roToBJIEHUS TAaGNIETKU TONIMBA: U3BMEHEHUe
OTHOCHUTEJ/ILHOW NIOTHOCTU B Npouecce
npeccoBaHus

*:l%.'-.'

Puc. 3. PacuyéT Bo3eicTBUA 3eMeTpsiceHUs
Ha 3paHue A3C

0OAO OKB «r'MAPOMPECC» ncnonb3yet nporpamm-
HbIM NakeT Marc 419 pac4eToB HanpsXeHHo-ae-
$GOpPMMPOBAHHOIO COCTOSIHUS KOPMNyca aTOMHbIX
peakTopoB Tnna BB3P (puc. 2).
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Puc. 2. Pacuét HC Kopnyca atomHoro
peakTopa Tuna BBOP
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[To 06Wen3BEeCTHbIM NMPUYNHAM K 060-
PYyAOBaHUIO aTOMHOW IHEPreTuKu npeabsaB-
NATCS NOBblWEHHbIE Tpe6oBaHMA B 4YacTu
ero HagexHocTn n 6esonacHocTu. Moatomy
aHanuady paboTtbl 06opyaoBaHusa A3C B ycno-
BUSIX 9KCTpPEMabHbIX CUTYauuin yaensertcs
oco6oe BHUMaHue. OAO «CM6A3IM» npumeHseT
MSC Nastran gns aHan1M3a NpoO4YHOCTH 3AaHUK
A3C (puc. 3), a OAO «OKBEM AdpuKkaHTOB»
MCMob3yeT NporpaMMHbIM Komnaekc Adams
NS BUPTYaNbHOr0 MOAENMPOBAHUS ANHAMUKH
poTopa Typ6oMallnHbl MPU 3EMNIETPSCEHUN
(puc. 4).

KomnbloTepHble TexHonornn MSC Software
o6ecneynBaloT pelleHne BaxKHenWnx 3agad
WNHXXEHEePHOro aHann3a BblCOKOTEXHOMOMMYHbIX
MalWWH U MEXaHN3MOB U, TaKMM 06pa3om, sB-
NATCS KNOYEBLIM MHCTPYMEHTOM Pa3paboTKu
06GBbEKTOB aTOMHOM 3HEPrETUKM.

Mo maTepuanam KOMNaHUu
MSC Software

Enok npecBpalosanua
IHBPIHE

Cxema CTPAXoBOYHOMD NOGWWNHHK e = S

[BAapHANT EOHCTRYELMM)

b T Cxema poropa TypSomawmHb

TpaekTOpHA QEH¥EHKA pOTORa B
CTRAXOBOYHOM NOQWHNHHES

Puc. 4. MoaenupoBaHue AMHaAMUKKU poTopa TYpGoMaLLUUHbI NPU 3eMIeTPSACEeHUn




3awmTta n obcnymBaHme A3C
NPP protection & service
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SALNTA N OBCJTYKMBAHKME ASC

HoBOe NoKoneHue ¥KenesobeToHHbIX orpa*KaeHnm

eCUC

3A0 «LIECUC HUKUPIT>»

440013, r. Nen3a, yn. Yaagaesa, 62
Ten./daxc: (8412) 37-40-50, 37-40-48
E-mail: info@cesis.ru, snabsbit@cesis.ru
www.cesis.ru, www.cesis-proekt.ru

HecmoTps Ha WIMPOKOE NPUMMEHEHUE ceTyaTbiX CBapHbIX Orpa-
AEHUMN, XKee306eTOHHblIe KOHCTPYKLIUM OCTaBASAIIOT 3a COG0M onpe-
AENEHHYIO HULWY KaK MPOYHble U HeTPaHCMapeHTHbIe Orpa*KAeHus,
oTBevyalle BceM TpeGoBaHUsAM, NpeAbABASEeMbIM K cpeacTBam
$PU3NYECKON 3aLUTbl 0OHEKTOB.

Y4yuTbiBas NOoTPEOGHOCTU 3aKa34MKOB M OMbIT HALIEro NpeanpuaTus B
pa3paboTKe, NPON3BOACTBE M MOHTaXe MHKEHEPHO-TEXHUYECKUX CPEACTB
GU3NYECKON 3alLnTbI, A1 CEPUMHOIO BbiNyCKa Oblin pa3paboTaHbl xene-
306ETOHHbIE OrpaK/1eHUs, COOTBETCTBYIOLLME COBPEMEHHbLIM TPEGOBAHMAM
6e30MacHOCTH, rMaBHbIM 06Pa30M, aHepreTuyeckux o6bLEKTOB ([locTaHoBE-
Hue npaBuTenbeTBa PO o1 05.05.2012 1. N2 458 «06 yTBEpaeHuu NpaBun
no o6ecnevyeHnto 6€30MaCHOCTU U aHTUTEPPOPUCTUHECKOM 3aLLMULLEHHOCTH
06BHEKTOB TOMIMBHO-3HEPTETUYECKOrO KOMMeKca», PeaepanbHbi 3aKOH
oT 21 niong 2011 r. N2256-$3 «O 6e30MacHOCTN 06bEKTOB TOMJIUBHO-
3HEpPreTMYecKoro KoMrieKca» u ap. HOpMaTUBHbIE JOKYMEHTHI).

Mpu pa3paboTKe y4uTbiBaINChb U, COOTBETCTBEHHO, peann30BbiBaluCh
cnepyouive 3ajaHHble NOJTIOKEHUS:

— BbICOTa NaHeNn Xene3o6eTOHHOro orpaxaeHus 2,5 M oT NoOBEpPXHO-
CTU FPYHTA, YTO He TPeByeT HEOBXOANMOCTH MPUMEHEHNS AOMNONHUTENbHbIX
3/1IEMEHTOB KOHCTPYKLMHU;

— AJIMHa — 4 M, COOTBETCTBYET CTaHAAPTHOM MM OBLENPUHATON;

— MaKcumasnbHasa TofilimMHa — 160 MM, @ MUHUMasbHas ToALLMHA — B 30HE

pucyHka — Bapbupyetcs ot 40 go 100 mm, B
3aBMCMMOCTU OT TPEOOBAHMI NOTPEOUTENS;

— BHYTPEHHee 3anofiHeHe n apMrnpoBa-
HWEe He OTInYaeTCs OT CTaHAapPTHOrO;

— KOHCTPYKUMS MaHenu WUCKw4YaeT
CcBapoyHble paboTbl NpU €€ ycTaHOBKe Ha
06bEKTE;

— nepenag BbICOT yCTAHOBKM COCEAHUX
naHenen — 0 nunm 120 mwm;

— nNpodunb TopLia GOKOBbLIX MOBEPXHO-
CTeW UCKOYaeT NpocMaTpuBaeMble Lenu
B CTbIKax;

— CPOK aKkcnnyatauuun He meHee 30 neT.

U. BACUJIbEB,
rNaBHbIA KOHCTPYKTOP
LleCUC HUKUPIT

MpuHUMNUanbLHaa HOBU3HA

B gaHHOM cnyyae peann3oBaHa TEXHO-
JI0rMs NPOM3BOACTBA NaHesew Xene306eTOHHOI0 orpaxaeHus Henocpes-
CTBEHHO Ha 0GbEKTE, rAe OHW ByAyT YyCTaHOBEHbI, UCKITIOYatoLas 3aTpaThl
Ha NepeBO3KY U CHUMatoLLas BONPOChI, CBA3aHHbIe C Tpe6oBaHUsAMM Nepe-
BO3KM KPynHorabapuTHbIX FPy30B.

Mpun 3TOM rapaHTUitHble 0653aTeNbCTBA Nepe 3aKka34ynKoM HECET op-
raHn3auuns-npon3BoauTeNlb NaHenemn.

MpeaycMoTpeHbl ABa OCHOBHbIX BapMaHTa MOHTaa:

— yCTaHOBKa NaHesnen B 3apaHee MOHTUpYeMbIn KapKac (Puc. 1);

— yCTaHOBKa NaHenew B yCWNEHHbIE LeNeBble CTaKaHbl (M3BECTHbIM
cnocob) (Puc. 2).

MpuMeHeHne MeTanIM4ecKoro KapKkaca no3BoanIo NoNy4YnTb psaf no-
NOXUTENbHbIX KAYecTB:

— 9N1eMeHTbl KapKaca MOoCTaBNATCS B COCTOAHMM MaKCUManbHOMN 3a-
BO/ICKOM rOTOBHOCTU U B KOMMaKTHOM BMAE;

— BEepTMKa/bHble 3NeMeHTbl KapKaca obecneynBatoT GUKcaLnto xe-
1€306ETOHHbIX MIUT B BEPTUKANbHOW MIIOCKOCTH M He TpebytloT duKcaLmnm
BEPXHUX KPOMOK COCEAHMX NaHenen, npu 3TOM CHUXKaeTCs TPYAOEMKOCTb
MOHTaXa 1 UCKII0YaloTCS CBapOYHble paboThl;

— MPOAONbHbIE 3IEMEHTbI KOHCTPYKLIMM KapKaca BbINMOJHAOT QYHKLMIO
KOHZYKTOpa Npu MOHTaXKe BEPTUKa/bHbIX 3/IEMEHTOB.
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Puc. 2

MpofonbHbIe 3nemMeHTbl KapKaca, K KOTOPbIM Ha CTaann CO0PKKU Kpe-
NATCSH YacTU NPOTUBOMOAKOMHOM KOHCTPYKLMU, SBASSCL HECYWUMU AN
Kenes3o6eTOHHOW MANTbI, UCKIOYaT BO3MOXHOCTb €€ 0celaHus B cnyyae
YCTaHOBKM OrpaeHus Ha cnabbix rpyHTax. Micnonb3oBaHMe KapKaca no-
3BO/ISIET NPOBOANTL MOHTaXHble PaboTbl NOOYEPEAHO. [TpU 3TOM MOHTaX
KapKaca MOXeT NpoBOAMTLCS 6€3 UCNOb30BaHUSA rpy30NogbeMHOM Tex-
HWKK, @ NocneayloLas ycTaHOBKa NaHesnen B roToBbIM KapKac cokpaliaeT
CPOKM MOHTaXka, TeM caMblM MOBbIWasa 3PHGEeKTUBHOCTb UCMOIb30BAHMUSA
NoAbEMHOM TEXHWUKM.

B orpakaeHun npeaycMoTpeHbl 3aKnajHble 3N1eMeHTbI, CHUXKalowune
TPYAOEMKOCTb MOHTaXHbIX paboT M No3BonstoLMe 63 NOBPEXAEHNS MANTbI
MHOTOKPaTHO 3aMeHSTb KOMMOHEHTbI 4OMNONHUTENIbHOr0 060pyAOBaHUS
(KPOHLITENHbI, KO3bIPbKK, KOpo6a M T. M.) NPU MoAepHMU3aLMN TNBO UX
NOBPEXAEHMMN.

KonunyecTBo 1 NeproanMYHOCTb PACMOIOKEHHbIX Ha MaHeNN 3aKNaAHbIX
3/IEMEHTOB NO3BONSAIOT YCTaHaBIMBATb AOMNOIHUTENbHOE 0G0OpPYAOBaHKE
C Wwarom, He KpaTHbIM 4 M (anuMHe naHenu). PacnofioxeHue 3aKknagHbIx
3/1IEMEHTOB NO3BOSET aAanTUPOBaTb K KOHCTPYKLMM OrpaxKaeHus 1o-
nonHutenbHoe o6opyaoBaHune Kak 3A0 «LleCUC HUKWNPIT», Tak n apyrux
npeanpuaTuin.

B HWXHeW YacTu naHeny NpeaycMOTPEHbl KOHCTPYKTUBHbIE 3/IEMEHTHI,
npeaHa3HaYeHHble ANs KpenieHus NPOTUBOMNOAKOMHbIX KOHCTPYKLMA.

BHyTpM nonotHa naHenun MoryT 6biTb BbIMOJHEHbI Kabenb-KaHanbl 1
3a10XKeHbl TPOCOBbIE CUCTEMbBI A1 MPUAAHUS OrpaKaeHWto NPoTUBOTa-
paHHbIX CBOMCTB. Kpome Toro, npeaycMoTpeHa BO3MOXKHOCTb B MpoLiecce
NpoO13BOACTBA U3rOTaBNMBATb MAHENM C JaT4MKaMK pa3pyLLeHus.

Bce dyHKLMOHaNnbHble BO3MOXHOCTU ONpeAenstoTcs noTpebutenem Ha
cTaamm GopmMMpoBaHUS 3aKa3a U peasnn3ayoTcs B NPOLECCE U3FOTOBIEHHMS
naHenew *xene3o6eToOHHOro OrpakaAeHns C UCNONb30BaHMEM OHOM 1 TOW Ke
OCHAacTKMW. To eCcTb UBMeHeHME PYHKLIMOHANBHOCTU MOXKET MPOM3BOANTLCS
BM/JOTb 4O MOMEHTa 3a/IMBKMN 6eTOHa B GOopMmy.

[lononHUTeNnbHO NpopabaTbiBaeTCd BO3MOXKHOCTb MCMOIb30BaHUA B
OCHOBaHWM eNe306€TOHHOM M/UThI KOHCTPYKTUBHbIX 91EMEHTOB NPOTUBO-
TapaHHOM CUCTEMbI, KOTOPbIE HAaYMHAIOT BO3ENCTBOBATb Ha TPAHCMOPTHOE
CPEACTBO B Ha4abHblil MOMEHT OMPOKULIBAHMSA eNe306€TOHHOM NaHeu
orpaxaeHus. [laHHble afieMeHTbl HAaXOAATCS B 3aBepLUaoLLEN CTaaumn pas-
PaBGOTKM M MOTYT MOSIBUTLCA KaK BapUaHT UCMONIHEHWUS eNe306€TOHHOIo
orpaxaeHus B 6nunxarllee Bpems.

Pe3siome

MNoaBoas UTorn KpaTkoro o63opa NPeACcTaBIEHHOr0 HanpaBieHUs pas-
BUTUS KeNe300ETOHHbIX OrparKAeHUin, XoTenochb Gbl elle pa3 0TMETUTb
OCHOBHble QYHKLIMOHabHbIE HOBLLIECTBA:

— CHUXKEHWe Tpyao3aTpaT Ha BCEX CTaAMAX MOHTaXa, BK/I0Yas MOHTaX
[OMONTHUTENbHbBIX KOHCTPYKLUMI (KO3bIPbKOB, KOPO60OB, Kabenb-KaHanoB
MT.M.);

— UCKJI0YEHME 3aTpaT U TPYAHOCTEN, CBSA3AHHbIX C MEPEBO3KOM KOH-
CTPYKLMI Kene306eTOHHOro orpaxKaeHns Ha 60/blINE PAacCTOSHUS;

— obecneyeHne No3TanHoOro Win pasfgenbHOro MOHTaXa OTAe/bHbIX
3/IEMEHTOB KOHCTPYKLIMM OTrPaKAEHMSs, a TaKKe ero MOHTa)K Ha rpyHTax
€O cnabbIMU HECYLIMMM CMOCOBHOCTAMMU;

— obecnevyeHne NPoTUBOTAPaHHbIX U CUTHANU3aLMOHHbIX CBOMCTB.

3afatb BOMPOCHI U NMOJTy4nTb NOAPOGHYI0 MHPOPMALMIO Y aBTOPa MOXKHO
no tenedoHy (8412) 37-40-75 nnmn e-mail kb@cesis.ru.

Uropb BACUJILEB,
rnaBHbIW KOHCTpyKTOp LleCUC HUKUPIT

NPOTHBOTAPAHHDIE

VCTPOUCTBA

WIATBAYMHOTO THIIA

BbigepxuBaloT TapaH

ao 207/ 40km/u

WwupwuHa npoe3pga 4,5/6/7,5m
Yenoeua akcnnyatauuu ot -50°C go +40°C

3A0 “UeCHC HAKWPIT"

440013, r. Mew3a, yn. Yaapaesa, 62
Ten./dakc: (8412) 37-40-50, 37-40-48
e-mail: info@cesis.ru, snabsbit@cesis.ru
WWW.Cesis.ru, www.cesis-proekt.ru
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SALNTA N OBCJTYKMBAHKME ASC

dopmMUpoBaHME KOMIMIIEKCA TEXHOIOTMW U CUCTEM AJ191 3KONOTMYECKHU
6e30nacHOro BbiBo4a W3 aKcnyaTauun aHeprodnoxkos A3C

MEXPETMOHAJIbHOE
OBLECTBEHHOE VYPEXEHUE
«HGTUTYT UHXXEHEPHON
®U3NKW», T. CEPNIYXO0B

142210, r. CepnyxoB MoCKOBCKOM 061.,
B. YaapHbi# nep., a. 1a

Ten.: 8-4967-35-31-93

®dakc: 8-4967-35-44-20

www.iifrf.ru

0.B. KemaeB, KaHfj. TeXH. HayK

A.A. KOpoGKOB, KaH/]. TEXH. HaYK, AoL.

M.B. Kynuk

B.B. PeAbKMH, KaHJj. TEXH HaYK, CT. Hay4. COTp.

Mo paHHbIM BcemupHoW sagepHoin accouma-
uum (WNA) B nepuop go 2020 r. BO BceM mupe
OyaeT BbIBOAUTLCA U3 IKCIJlyaTaluu 6onee 200
3Hepro610KkoB A3C. U3 HUX Ha TeppUTOPUHU GbIB-
wero CCCP no aKcnepTHbIM oL,eHKam nocne 2015
roaa Ao/KHa ObITb NPEKpalleHa 3KcnayaTauma
25 3Hepro6nokoB A3C.

B cBsi3u ¢ aTum B PP 1 3a py6exxkom paspaba-
TbIBAIOTCS NMPOEKTbl TEXHONOMMYECKUX KOMMIEKCOB
[N9 3KON0rn4yeckn 6e30nacHoOro BbIBOAA U3 IKCMNY-
aTauunn (B3) Kak OAHOKOHTYPHbIX 3HEPro6/0KOB (C
aKTVBMPOBaHHbIM MapoTypPOUHHLIM 060PYAOBAHUEM),
TakK U ABYX— W TPEXKOHTYPHbIX 3HEPro6/I0KOB (C He-
AKTMBMPOBAHHbLIM NAapPOTYPGUHHBIM 0GOPYA0BAHUEM).

YiKe caenaHbl NpeaBapuUTENbHbIE OLLEHKM CTOUMO-
cT1 B3 aHepro6nokos A3C. Mo aaHHbIM GpaHLy3CKMUX
3KCNEePTOB CTOMMOCTb B MoxeT coctaBuTb 0T 15 A0
50% CTOMMOCTH CTPOUTENLCTBA 3HEPro6oKa.

Ha atane pa3paboTKu NpUHLMANANBbHbIX TEXHO-
NOMMYECKUX CXeM KoMMeKca Ana 6e3o0nacHoro u
ahbeKTUBHOro B3 ABYX— M TPEXKOHTYPHbIX 3HEPrO-
6noKkoB AJC B KayecTBe 6a30BbIX TEXHONOMUI OblIN
BblGpaHbl:

— a30THble TEXHOIOTMK ANt GOPCUPOBAHHOM U
LNWUTEeNbHOM dnermMaTMsalm aTOMHbIX PEAKTOPOB;

— TexHoNornmM 6e3abpasnBHOM OYUCTKU OCHOB-
HOro M BCNoMoraTeNibHoro 060pyaoBaHUs aHepro-
6/10KOB;

— TEXHONIOTMU KOHCEPBALMU OCYLIEHHbIM BO3-
[lyXOM 060pYA0BaHNS OCTAHOBIEHHbLIX 3HEPrO6/0KOB;

— TEXHOJIOTUM IEMOHTAXKHOW 1 pa3aennuTeNbHOM
pPe3KM BCero cnekrpa 060pyaoBaHns U KOHCTPYKLIU-
OHHbIX MaTepuanoB 3HePro6/10KOB.

Ha ocHoBe BbIGpaHHbIX TEXHONOMMIM MOTYT BbITh
NMOCTPOEHbI CTPYKTYPHO-TEXHOIOTMYECKHUE CXEMbI Ye-
ThIPEX MUIOTHBIX CUCTEM KOMMEKCA /15 6E30NACHOr0
B3 aByx— M TPEXKOHTYPHbIX 3Hepro6aoxkos A3C.

1. MHOropeXuMHas a30THas KpMoreHHas cu-
crema (MAKC) ana dopcupoBaHHOM U AAUTENbHOW
dnermaTusauumn aToMHOro peaktopa

OcHoBHble noacucteMbl MAKC:

— OXWXKMTENbHAs NoAcMcTEMA C TYpGOMaLLMHHOM
YCTaHOBKOW MOJNIYHEHUS U OXKUKEHWS a30Ta;

— pedpwkepaTopHas nogcuctema c typbéoma-
LUMHHOW YCTaHOBKOW PEKOHAEHCALMM NapOB XMUAKOro
as0Ta;

— noacuctema 6e3aPEHAXXHOr0 XpaHeHUs U
rasvduKaummn KULKOro asoTa ¢ TeNJOBbIMU aKKy-
mMynstTopamu (ans popcrupoBaHHoOM dnermatTusanm
peakTopoB) M aTMOcdepPHbIMU UCMapuTenamu (ans
anutenbHow Gnermatnudaumm).

BbI6OP KPUOTrEHHbIX LIUKNOB U NPUHLMNUANbHbIX
CTPYKTYPHbIX CXeM ycTaHoBOK anst MAKC npoBoawnncs
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M0 KPUTEPUAM «HAAEKHOCTb — TEPMOAMHAMUYECKas
3 PEKTUBHOCTb».

BbI6GpaHHble CXeMHbIe pelleHnUs YCTaHOBOK OfHO-
ro v ABYX laBJEHWI [/19 OXKUKEHUS U PEKOHEHCALIUM
napoB a3oTa C BbICOKOHaAEXKHbIMU Typ6oaeTaHae-
pamMu HU3KOro AaBneHus LenecoobpasHo UCMonb-
30BaTb NPV NOCTPOEHWUM HaEXHOM U 3G PEKTUBHOMN
MHOFOPEXMMHOM a30THON KpUoreHHomn cuctembl ASC.

Mpu BKAIOYEHUU B CTPYKTYPHYIO cxemy MAKC
pe3epBHOM XKMAKOCTHON BO3AyXopasaeNnuTenbHoM
ycTaHoBKM (BPY) nocnegHas moxeT o6ecneynsBatb
HUOKUMU NPOAYKTaMW pasaeneHus Bo3ayxa peru-
OHasbHbIX NOTpe6uTenen. ITo NO3BOUT B TeYeHne
LNUTENBbHOr0 BPEMEHU aKKyMynnpoBaTh CPeacTBa,
Heobxoanmble ansa B3 aHepro6nokos AJC.

2. Cuctema 6e3a6pa3uBHon o4unucTku (CB0O)
OCHOBHOIO U BCNOMOraTe/ibHOro 060pyAoBaHus
3Hepro6aoxkos A3C

[ns BbIBOA@ U3 aKcnyaTauum aHeprobnoka A3C,
He3aBMCHMO OT NPOAOIKUTENBHOCTM OCTAHOBA, a TaK-
e nepef KoHcepBaLuen Bce arperatbl 3Heprobioka
[NS 3aLMTBI OT KOPPO3WKU JOMKHbBI ObITb OYULLEHBI U
BbICYLLEHBI. [TpK 3TOM OAHUM U3 MaBHbIX TPEGOBAHWM
ABNSETCS 06EeCneYeHne 3K0N0rMYecKon 6e30nacHoOCTy.
Mcxopas ns atoro TpeboBaHus 6blia MOCTPOeHa cucTe-
Ma 6esabpasneHoi 04ucTkn (CBO) rpaHynamu CO,
TennomMexaHu4yeckoro o6opyaosaHma ASC. ba3oBbiM
npoueccom B CB0 SBASETCS NPOLECC O4UCTKU BbICOKO-
CKOpoCTHOM cTpyen rpaHys CO, , Cy6nnMupyloLimxcs
npwv coyaapeHnn ¢ 04MLLAeMON NOBEPXHOCTbIO.

TaK Kak aKTMBHbIM YUCTSLLMM BELECTBOM SABNS-
eTcsi CyX0M Nlef] B BUAe rpaHys, KoTopble ncnapstoTes
B npoLiecce 04ncTku, CB0 He Npon3BOANUT AOMONHM-
TeNbHOM cybCTaHLUMM ANs NOCAEeAyIoLWEeN YTUIN3aLIMK,
KpoMe BeLLeCTB, yaanseMblx C MOBEPXHOCTU Yepes
610K dunbTpaLmm.

MocTpoeHHas nunoTHas CBO nosBonseT npo-
BOAWUTbL 6€3a6pa3nBHYI0 O4YUCTKY NOBEPXHOCTEW He-
aKTUBMPOBAHHOIO 060py0BaHUSA.

OyepeaHbim aTanom codaaHus CB0 ans B3 aHep-
ro6nokoB A3C siBnsieTcst pa3paGoTKa TUNOBLIX PAL0B
YCTaHOBOK 6e3a6pa3nBHOM O4YUCTKU KaK HEaKTUBMU-
POBaHHOrO, TaK M aKTUBMPOBAHHOIro 060pyA0BaHUA
3Hepro6sokos A3C.

3. beckomnpeccopHble BO34yX00CYyLUUTE b-
Hble CUCTEMbI ANAl CYWIKU U KOHCepBaLuuu 060-
pyAOBaHMSA OCTAHOBJIEHHbIX 3HEProG/I0KOB

Mocne atana O4YWUCTKM OCTAHOBJIEHHOIO 060pY-
[0oBaHUs aHeproboKa BCe arperatbl 4O/MKHbI OblTb
BbICYLLEHbI U NepeBefeHbl B PEXUM KOHcepBaLuu
ANS 3alWTbl OT KOPPO3UH.

[MpoBeAeHHbI cpaBHUTENbHbIM aHann3 addeK-
TUBHOCTU TEXHOMOMMU CYLLKM 3HEProo6opyaoBaHUs
ropsynM BO3AYyXOM U TEXHONOMMU Ge3HarpeBHoOro
BflaroyaneHus ¢ NoMOLLbIO CyxOoro BO3ayxa HU3KO-
ro [aBfieHUs nokasas, YTo MPUMEHEHUE ropsiyero
BO3/yxa 06X0AWUTCH B CPeAHEM B 7 pa3 AOPOXKE U
TEXHONOMMYEeCKN MeHee 3GDEKTUBHO N3-3a KOHAEH-
cauuu Bnaru B TyNWKOBbIX 30Hax arperaTtos. B cuny
3TUX HaKTOPOB NPeANoYTEHUE OTAaHO 6ecKoMmnpec-
COPHbIM BO34yx0ocylnTenbHbiM cuctemam (BBC)
HU3KOro JaBneHus.

[na aHepreTuyeckn aGpPeKTUBHOIO MPUMEHEHNS
MoLLHbIX BBC npu BbIBOAE U3 3KCMlyaTaLlumn 3Hepro-
6nokoB ASC B MOY «MU®D» paspaboTaHa TennoHa-
cocHas cxema BBC-6000 ¢ an3enem-so3ayxoayBKoM
nponsBoanTeNbHOCTLIO 6000 M3/4ac cyxoro Bo3ayxa.

KoaddpuuneHT ucnonb3oBaHus TeMI0TLI B TEMN0-
BOM Hacoce ¢ Au3enemM NpumMepHo B 2 pa3a 6onbLue,
4eM B TEM/JI0OBOM Hacoce C 3NeKTpoaBUraTenem.

Ananor aton BBC — mogenb T-8000 (DehuTech
AB) ycnewHo ucnonb3oBancs ang 6e3HarpeBHOro
yAaneHus Biarv U3 napoBomn TYPOGUHbI MOLLHOCTbIO
970 MBT. B TeyeHune 24 yacoB Typ6UHa, reHepaTop,
naponeperpesaresb U KOHAeHcaTop 6blIv BbICYLLEHDI.

OuepegHbiM aTanom co3gaHua BBC ansa B3
3Hepro6sokoB AJC aBnaeTca pa3paboTKa TUMNOBbIX
pPSAOB 6ECKOMMNPECCOPHbIX BO34YXOOCYLWUTENbHbIX

YCTaHOBOK HU3KOr0 JaBNEHMS (C 3NTEKTPONPUBOAOM)
1 NOBbILEHHOr0 AaBNeHNS (C AM3enemM-rasoyBKon).

4. KpuorasoBas cuctema yHUBepcalbHOM
po6OTM3MPOBaAHHON Pe3KU NapoTypOGUHHOro 060-
PYAOBaHUSA IHEPro6/OKOB aTOMHbBIX 3/1I€KTPOCTaH-
LMi, BbIBOAUMBIX U3 3KCNyaTauum

Pa3pabaTtbiBaeMas KpMorasoBas cuctema yHu-
BepcanbHOW po6oTnanpoBaHHon pedku (KCYPP)
npefHa3HavyeHa AN KOMMAEKCHOW yTunu3auunu
[BYX— U TPEXKOHTYPHbIX 3Hepro6aokos AJC.

[na npoBefeHUs 3KONOrnyecku 6e3onacHom
[EMOHTaXKHOM (BHYTPULLEXOBOW) pe3Kku obopyaoBsa-
HUS 3HEePro6/10KOB, TPY6ONPOBOLOB U METaIIOKOH-
CTPYKLMIM BblGpPaHbl TEXHONOMMK: XONOAHOM PE3KMU,
Y3KOMNNa3MEHHOW U Na3epHON pPe3Ku, BKIOYAa UX
Haunbonee ahdeKTUBHbIE KUCNOPOAHbIE MOANDUKA-
LMW Ha KMCNOPOE NOBbILIEHHOW YUCTOTbI.

[na npoBeaeHuns rabapuUTHON pa3aenku 1eMOoH-
TMPOBaHHOI0 060PYAOBaHWSA Ha OTKPLITON MoLWajKe
BblGpaHbl KPMOra3oBble KUCAOPOLHO-GIOCOBas U
nnas3MeHHas TeXHoONorMn, obecneynsaloLLe MHOro-
NMOCTOBYIO PE3KY.

Bbi60p KpUorasoBbix BapMaHTOB TEXHOIOMMK
raszonutaHus KCYPP o6ycnoBneH He06Xx0ANMMOCTbIO
o6ecneynTb MaKCUmasbHYl0 NMoXapoB3pbiBO6e30-
NacHOCTb, HAEXHOCTb U 3PDEKTUBHOCTb CUCTEMDI,
pa3mellaemoi Ha nnowanke A3C. B npeanaraembix
cucTemax nNpegycMOTPEHO TaKXKe UCMoNb30BaHuWe
rpaHyn «Cyxoro» fibfja Ans 3K0Nornyeckn 6e3onacHomn
KPUOCTPYMNHON OYUCTKM OT PasnYHbIX OTIOXKEHUN
dnaHuUeBbIX pa3beMOB M NOBEPXHOCTEN 060pyA0-
BaHUA nepes AEMOHTAXEM U PE3KOW.

Ha cnepytowmx atanax paspa6otku KCYPP Tpe-
6yetcs:

1.npoBefjleHne CPaBHUTENIbHOIO TEXHUKO-3KO-
HOMMWYECKOro aHanu3a npegnaraemMbix TEXHONOT Ui
1 CUCTEM PE3KM C KOHKYPUPYIOLLMMK BapuaHTamu;

2.pa3paboTKa MOBUIIbHbIX 3HEProTEXHONOrMYe-
CKUX KPUOra30BbIX CUCTEM YHUBEPCanbHOM pO60TH-
3UPOBaHHOM Pe3KK NapoTypOUHHOIo 060pyA0BaHNUS
3Hepro6/I0KOB;

3.npoBefeHne CpaBHUTENbHbIX UCMbITAHWUN
TepMuyeckux texHonornn KCYPP ¢ TexHonornsmu
XO/I0JHOM PE3KMU.

OfHOM M3 Lienen ykazaHHbIX UCMbITaHW aBNSeTCS
Bbl6op Ana KCYPP TexHonoru pesku, o6ecnevymBato-
LLMX MUHUManbHble 06beMbl a3po3osiel. B pesynsrate
MOJKET 6bITb 06€CNEYEHO NOBbILLEHWE IKONOrMYECKOM
6e30MacHOCTM U IKOHOMUYECKOM apPeKTUBHOCTM BI
Ha3BaHHbIX aHepro6nokos A3C.

Heo6x041MMO0 OTMETUTB, YTO HECKOJIbKO OnepaLu-
OHHbIX 6/10KOB TEXHONOTMYECKMX CUCTEM POopMUpYe-
MOro Komnnekca ans B3 aHepro6nokos A3C npownu
yCneLlHble ONbITHO-AEMOHCTPALMOHHbIE UCTIbITAHUS.
B wx yucne:

— G/10K KPUOCTPYMHOM 04UCTKU rpaHynamu CO,
TenI0MexaHW4eCKoro 1 371eKTpoo6opyaoBaHMs Ha
HoBoBopoHexckon AAC B 2007 r.;

— 610K KUCNOPOAHO-DNIOCOBON PE3KU MUKOBBIX
KOTNOB, BblBEEHHbIX U3 aKcnayaTauuun Ha TAL, Mo-
caHepro ¢ 2002 no 2008 rr.;

— NWNOTHas BO34yX0ocCyLWnTeNbHas afCcopOLMOH-
Has yCTaHOBKA HW3KOro JaBfeHWs POTOPHOro Tuna
Ha TOU, JleHaHepro B 2010 1.

B MOY «MND» npowna ycnewHble nccnegosa-
TeNbCKUE UCMbITaHUA NUA0THasA MoGUNbHasA cucTema
LANWUTENbHOro XxpaHeHus rpaHyn CO2 B 2013 r.

Llenecoo6pa3HocTb MPUMEHEHUS Na3epHON pes-
K1 Ha ASC noaTBepxaeHa NONOXKNUTENbHbIM OMbITOM,
nosly4eHHbIM Ha KypCcKo# aTOMHOM 3NeKTPOCTaHU MK
B nepvoa ¢ 1993 no 2003 rT. Npu y4acTuu cnewm-
anuctoB OAO «KoHuepH «PocaHeproatom» n OAO
«PyccKkasi KomnaHus «PeHoBaLus».

B 3aknioyeHue cneayet NoaYepKHYTb, YTO pac-
CMOTPEHHbIE BbILLE TEXHONOMMU U CUCTEMBI JaloT BO3-
MOXHOCTb HE TOIbKO 06€eCneyYnTb IKONOrUYECKYIO
6€30nNacHOCTb, HO U CYLLECTBEHHO CHU3WTb 3aTpaThl
Ha B3 ABYX- M TPEXKOHTYPHbIX 3Hepro61oxkos AJC.
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LEHTP ANATHOCTUKU

3AKPbITOE AKLIUOHEPHOE
OBLYECTBO «HAV4HO-
TEXHUYECKUM LEHTP
«[UANPOM> (3A0 «HTU[»)

109518, r. MockBa, yn. lasronnpepnasn,
A- 14, o). 329

Ten.: (495) 690-91-95

dakc: (495) 377-01-76

E-mail: diaprom@diaprom.ru

Hay4yHo-TexHHM4YecKui UeHTp «duanpom»
OCHOBaH [/11 KOMIJIEKCHOIO peLleHUsl BONpo-
COB pa3paboTKH, U3rOTOBJIEHUA, BHEAPEHUSA U
COMPOBOXKAEHUSA IKCTIIyaTalum CUCTEM aua-
THOCTUKM 0GOPYAOBaHUSA aTOMHbIX 3/IEKTPO-
CTaHUUM.

OCHOBHbIMM 3ala4amu NPeAnpPUATAS ABNSIOT-
csi pa3paboTKa 1 U3roToBJIEHME NMPOrPaMMHOro
obecrneyeHuns, NocTaBka, BHeApPEHUE U aBTop-
CKOE COMpOBOXAEHWE 3KcMyaTauum CUCTEM
onepaTtMBHOM AMArHOCTUKKM 06opyaoBaHus ASC
B Poccun 1 3a py6exxom.

Ha npeanpuatun npoBoastcs pa6GoThbl Mo
noaroToBKe U aTTectaumu nepcoHana A3C ana
nposefeHns paboT No WymMOBOW AMArHOCTUKE,
Nno cepBUCHOMY OGCNYKMUBAHUIO U PEMOHTY 060-
pyaoOBaHUS M TEXHUYECKUX CPEACTB CUCTEM Ana-
FTHOCTUKM.

K 0CHOBHbIM U3 BbINOAHEHHbIX 3A0 «HTL/d»
paboT OTHOCATCS:

e pa3paboTKa KOHCTPYKTOPCKOM, paboyew
W 3KCMyaTaLMOHHON JOKYMEHTaLMKU Ha Npo-
rpPaMMHO-TEXHUYECKME KOMMJIEKChI NS CUCTEMBI
BUOPOLYMOBOM AUArHOCTUKM, CUCTEMbI KOHTPONS
Teyeln TENNOHOCUTENS, CUCTEMbI OGHAPYHKEHUS
CcBO6GOAHbIX NPEeAMETOB, CUCTEMbI BUGPOKOHTPONS
rMaBHbIX LIMPKYIALMOHHbIX HACOCOB, CUCTEMbI
KOMTMJIEKCHOTO ANArHOCTUPOBAHUS;

e pa3paboTKa NporpammMHOro o6ecrne4yeHuns
06pabOTKN CUIHANOB CUCTEM C MPUMEHEHUEM
METOJI0B CMEKTPasibHOro U1 MHOFOMEPHOro cTa-
TUCTUYECKOro aHannsa;

e pa3paboTKa BbICOKOTOYHOM METOAMKM
onpefeneHns NoKacceTHbIX pacxodoB Tenso-
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C.10. KonbéB, reHepanbHbii AUPEKTOP

HocuTens B peakTopax Tuna BBIP no HenTpoH-
HbIM LyMaM;

e pa3paboTKa MaTemaTUyecKux BubpaLm-
OHHbIX MOAEeNen BHYTPUKOPMYCHbIX YCTPOMCTB
M TOMIMBHbIX COOPOK peaKTopoB Tuna BBIP;

e BBOJ B AENCTBME U COMPOBOXKAEHNE IKC-
nayaTaumm CUCTEM AMArHOCTUKU 3apybexHoro
NPOU3BOACTBA Ha AENCTBYIOLMX IHEPro6IoKax
KanuHuHckon, Konbckoit, HOBOBOPOHEKCKOW U
Bbanakosckow A3C;

e MOCTaBKa v BBOA B AENCTBME CUCTEM
[MarHoCTUKKN COBCTBEHHOIO NMPOM3BOACTBA Ha
ApmsiHckon ASC (aHepro6oK 2);

e MOCTaBKa M BBOJ B AENCTBME CUCTEM ANa-
FHOCTMKM COGCTBEHHOI0 Npon3BoAacTBa Ha AQC
«TaHbBaHb» (KuTanckas HapogHas Pecny6nunka)
n «Kygankynam» (MHAUS);

e MOCTaBKa M BBOJ B AeVCTBWE CUCTEM Ana-
FHOCTMKM COBCTBEHHOI0 NPon3BoACTBa Ha Kanu-
HUHCKoM ASC (aHepro610ku 3 1 4), POCTOBCKOM
AJQC (aHepro6noku 2 n 3), PoBeHckoi AQC (3Hep-
ro6nok 4) n XmenbHuukon A3C (3Hepro6n1okK 2);

e MOCTaBKa M BBOJ B IEWCTBUE CUCTEM KOH-
Tponsi Teyer Ha banakoBckoi ASC (3Hepro60oKu
1 n 3), PoBeHckon ASC (aHeprobnok 1);

e pa3paboTKa W BBOA B 3Kchjyatauuio
CTaLMOHaPHbIX CUCTEM AMArHOCTUPOBAHUSA TPy-
60MpoOBOAHOM apmaTypbl C 3/IEKTPONPUBOAOM
(CCL3A), paspaboTKa ManorabapuTHbIX HaKo-
nutenein Tuna HAM-256 ana 3aaa4 AMarHOCTUKK
apmMartypbl, GOpMMUpPOBaHME U COMPOBOXKAEHME
6a3 gaHHbix ASC no apmatype € aneKTponpum-
BOJOM, NPOBEAEHNE ANArHoCTUYEeCKnx obene-
[OBaHWM apMaTypbl C BblAa4yen 3aKtoyeHnin o
TEXHWUYECKOM COCTOSIHUMU;

® HEWTPOHHO-LYMOBbIE M3MEPEHUS Ha aHEP-
ro6nokax Konbckon, KanvHmuHckon, HoBoBopo-
Hexckou, banakoscKkon A3C;
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SALWNTA N OBCJTYKMBAHKME ASC

e yyacTve B paboTax No MOBbILEHNUIO IKC-
nayataunoHHOW HaAEKHOCTHU TOMIMBHbBIX COOPOK
ona peaktopos BB3P;

e yyacTue B 060CHOBaHWK MPOASIEHNS CPOKa
CNyO6bl BHYTPUKOPMYCHbIX YCTPOWCTB PeaKTopoB
BB3P nepBoro nokoneHus.

MpeanpusaTnem HakonneH 3Ha4yuTeNbHbIN
onbIT PaboTbl B aTOMHOM 3HEpPreTuKke, BKIOYas
paboTbl Ha NAOLWaAKax OTeYECTBEHHbIX U 3a-
py6exHbix ASC. Beaywme cOTPyAHUKKM UMEIOT
yyeHble CTeNeHw.

[lns KOMNNEKCHOTO pelleHns 3aaay aKenaya-
TalLMOHHOM 6e3onacHoOCTM aHepro6nokos ASC B
paboTax NpeanpusaTUs y4acTBYIOT Befylme 3KC-
neptbl opraHMsaunin Pocatoma. Ha npeanpusatum
[EeNCTBYET TEXHUYECKMUI COBET, OCHOBHOM bYHK-
LIMen KOTOPOro siBNSieTCA KOOpAnHauusa pabot
C opraHuzauuamu otpacau. B coctaB coBeTta
BBe/feHbl Beaylume cneunannctel BHUNAIC,
poccumckux ASC.

Ha npeanpusatum gencteyeT cuctema me-
HepKMeHTa KayecTBa, cepTuduumMpoBaHHas B
COOTBETCTBUMU C POCCUMCKMUMMU HOPMATUBHbLIMU
[IOKYMEHTaMM 1 C y4eToM TpeboBaHUM Mexay-
HapoAHbIX cTaHAapToB cepum ISO 9000:2008.
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SALNTA N OBCJTYKMBAHKME ASC

ABTOHOMHAS
HEKOMMEPYECKAS
OPTAHM3ALNA .
«OCYAAPCTBEHHbIW HAVYHO-
BHE[IPEHYECKWU LIEHTP
«[IPOTOH>»

Ona nucem: 420111, r. KasaHnb, a/a 777
IOpuanyeckui agpec:

420008, r. KazaHb, yn. KpemneBckas, 18
Oduc 1 yueGHbIH LeHTP: I. KasaHb,

yn. Mpaso-bynavnasn, 51

(Bxoa co gBopa ¢ yn. OCTPOBCKOro)
Ten./daxc: (843) 292-75-58,

(843) 292-06-87.

E-mail: proton@proton-kazan.ru,
zar_proton@mail.ru

Pecny6nnMKaHCKUA UEHTP UHAMBUAYalb-
HOro JO3UMMETPUYECKOro KoHTpons EauHowm
roCcyAapCTBEHHOW CUCTEMbl KOHTPONS U yyeTa
VMHAMBUAYaANbHbIX 403 06/1y4eHus rpaxkaaH Poc-
cuiickon depepaumn (MoctaHosnenne KM PT
oT 15.04.2002 r. N°205).

PervoHanbHbIM MHGOPMALMOHHO-aHaNUTH-
YECKUN LEeHTp deaepanbHOM CUCTEMbI rocyaap-
CTBEHHOrO y4yeTa M KOHTPOAS paavOaKTUBHbIX
BELLEeCTB M PaAMOaKTUBHbIX OTXOLOB Ha Teppw-
Topun Pecnybnuku TaTapcTaH (loctaHoBNeHMe
KM PT o1 19.09.2002 r. N2556).

PyHKUMOHUpYeT 6onee 20 neT 1 BbINONHAET
paboTbl 4Ns opraHn3aunin u npeanpuaTum B Pe-
cny6nvKe TatapcTaH 1 B permoHe, CBA3aHHble C
obecnevyeHnemM paaMaumMoHHoOM 6e30MacHOCTH.

e Pa3paboTKa TEXHONOMMYECKUX NPOEKTOB
PEHTrEHOBCKNUX KaBUHETOB.

e NHavBMAayanbHbIM JO3UMETPUYECKUM KOH-
TpoNb NepcoHana, paboTatoLero ¢ UICTOHHUKaMK
WNOHU3UPYIOLWNX UBNYHEHWUI.

e OcHalleHWe PEHTreHOBCKUX n3nyyartenemn
nosumetpamu APK-1 ana onpegeneHust UHONBK-
JyanbHbIX 403 NaLMEHTOB, BK/OYas rapaHTUiHOe
M nocnerapaHTMiHoe o6ecny>KMBaHue, obyyeHme
nepcoHana, MoOHTaX, IeMOHTax. Bce aTu ycnyru
OKa3blBalOTCA Ha MpaBax 3KCKIO3UBHOIO Npea-
cTaBuTeNns npoussoauTens gosvmertpos PK-1
B pervoHe.

e YCTaHOBKa creuuann3mpoBaHHOro npo-
rpaMmMHOro o6ecnevyeHus ans UHCTPyMeHTab-
HOro yyeTa 403 NaLMeHTOB U aBTOMATUYECKOro
3ano/IHeHKs B NpoLecce NPOBeAeHUs PeHTIeHo-
JIOTMYECKHMX nccneaoBaHnn Gopm deaepanbHOro
rocyjapCTBEHHOr0 CTAaTUCTUHECKOrO HAabMIoAEHNS
Ne3-403.

e [loarotoBKa nepevyHen KoadbduLMeHTOB
NS onpefeneHns MHAMBMAYanbHbIX 403 Nauu-
€HTOB MpW NPOBEAEHWUN PEHTIFEHONOMMYECKUX
npoueayp Ha peHTreHannapartax ¢ ycTaHOB/EH-
HbIMW AO3UMETPAMMU.

e [lpoBefeHne U3MePeHUI NPOXOAHbIX O3
OT PEHTTEHOBCKMX U3lydaTenew ¢ npegoctaBe-
HUEM NepeYHs UHAMBKUAYaNbHbIX 403 NALMEHTOB
(MHCTPYMEHTaNbHbIV KOHTPONb 403 NaLWEHTOB
6e3 yCTaHOBKM JO3MMETPa Ha PEHTreHOBCKUM
annapar).

e KoHcynbTalMoHHasa NoMoLLb B MOArOTOBKE
$opm rocygapcTBEHHOM CTAaTUCTMHECKON OTHET-
HocTv NeN? 1,2,3-103 1 NoAroToBKe AOKYMEHTOB
K IMLLEH3MPOBAHMUIO.

e CocTaBneHue paguaumMOHHO-TUTUEHMYe-
CKOro nacnopTa opraHu3auuu.
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° Paspa-
- 60TKa M npoane-
U HUE TEXHUYECKUX

nacnopToB peHTre-
HOBCKMX KaBMHETOB.

° bec-
nnaTtHas noAaroTtoB-
Ka OT4eTHOM hOopPMbI
N°1-403 ans opra-
HU3alMi, ocylLecT-
BSIBLUMX B Te4eHue
roga UHOnBUAOyanb-
HbI fO3MMeETpUYe-
CKWUW KOHTpO/Ib B
AHO «'HBL, «[po-
TOH».

e KoHTpOnb aKcnnyaTaLUMOHHbIX NapaMeTpoB
PEHTreHOBCKKUX annapaTos B JIIMY.

e [lpoBeaeHWe pagnMaLMOHHOIO KOHTPONS
Ha paboynx MecTax nepcoHana, B NomMeLeHnn
W Ha TEpPPUTOPUN.

e [lpoBepKa MHAMBMAYaNbHbIX CPEACTB 3a-
LWMTbl MaLMEHTOB M NepcoHana Ha CBUHLIOBbIN
3KBMUBANEHT.

e [locTaBKa CpeAcTB UHAMBUAYaNbHOW 3aLlM-
Tbl MALMEHTOB M NepcoHana (peHTreHo3alMTHbIEe
dapTykM U T. 1n.)

e Pa3paboTKa KOHTPO/bHbIX YPOBHEN AN
PEHTreHOBCKMX annapaTos.

e [lpoBefeHne pagnaLnoHHbIX o6cneaoBa-
HWUM TEPPUTOPUIN U NOMELLEHUN.

e [loBepKa JO3MMETPUYECKOrO U pagnuome-
TPMUYECKOro 060PYA0BaAHUS.

e PeMOHT 003MMETPUYECKOro U paanome-
TPUYECKOro 060PyAOBaHUS.

e [lpoBeaeHMe 06y4eHUS TEXHUKOB-A03U-
METPUCTOB, J03MMETPUCTOB METaI0/I0Ma, 06Y-
YeHWe Ha Kypcax MOBblIWEHUS KBanuduKaumm
PYKOBOAMTENEN M CNELIMANNCTOB AS NONYHEHUS
pa3zpeleHns PeaepanbHOM CyKObl N0 3KOMOMM-
4YeCKOMY, TEXHOSTIOMMYECKOMY 1 aTOMHOMY HaA30py
Ha NpaBo NpoBefeHns PaboT C UCTOYHUKAMMU
WOHUSWPYIOLLMX UBNYHEHUN.

e [IpoBefeHune 06y4eHuns no teme «PagnaLim-
OHHas 6e30MacHOCTb NPK PaboTe C UCTOYHUKAMK
WOHUSMPYIOLLMX U3NYHEHWUI B MEAULIMHEY.

e [IpoBefeHne obyvyeHusa no Teme «Obe-
crnevyeHne 6e30MacHOCTU NPY NPOEKTUPOBAHMMU
W U3roToB/IEHMM 060PYAOBAHUSA ANt 0GBbEKTOB
MCMONb30BaHUs aTOMHOW 3HEPTUN».

e [lpoBeneHune obyy4eHns no reme «Paguaum-
OHHas 6e30MacHOCTb NpPKY 06paLleHnm ¢ paguna-
LLMOHHO 3arpsi3HeHHbIMKU BaHKHOTaMMW»

e [locTaBKa AO3MMETPUYECKOrO U paamo-
METPMUYECKOro 060pyaoBaHus.

e MccnegoBaHue npo6 ¢ NOMOLLbIO MOAY-
NPOBOAHUKOBOMO U CLIMHTUANSLIMOHHOIO raMma-
CMEKTPOMETPOB.

e Meccb6ayspoBCcKue uccnefoBaHns obpas-
OB B reoMeTpuu nornouweHus. KoHBepcuoH-
Has Mecc6ay3pOBCKas CNEKTPOCKOMMSA TOHKMX
NAEHOK.

JTnueHsuns GepepanbHoi cnyK6bl MO 3KONOMM-
4YeCcKOoMy, TEXHOSIOrMYECKOMY 1 aTOMHOMY HaA30py
N2B0-03-210-1919 pewcts. oo 05.06.2014 r.

AtTecTtaT akkpeauTtauuu JIPK THBL, «Mpo-
TOH» BblaaH depgepanbHbIM areHTCTBOM MO
TEXHUYECKOMY PEryIMPOBAHMUIO U METPOIOMUH,
roc. per. N2 CAPK RU.0001.441049, pencts.
0o 15.10.2016 .

ATTecTaT akKkpeauTauum MeTposiorMyeckon
cny6bl Ha NpaBO MOBEPKW CPEACTB U3Me-
peHun THBL, «[MMpoToH» BbigaH PegepanbHbIM
areHTCTBOM MO TEXHWYECKOMY PeryiMpoBaHuio
U MeTposiornu, roc. per. N°0462, aencTs. 4o
31.12.2013r.

JlnueHsunsa Ha npaBo BefeHns obpa3oBaTesib-
Hom pgestenbHocTu PT N2 002049, peructpauu-
OHHbIV HOMep 3510, BbigaHa 28 deBpang 2012

N.A. 3apunosa,
reHepasnbHblii AUPEKTOP
AHO «THBL «MpoToH»

roga MMHUCTEPCTBOM 06pa3oBaHus 1 HayKku Pe-
cny6nuku TatapctaH 6eccpoyHo.

JIMueH3ns Ha W3roToBJEHWE WM PEMOHT
cpeactB namepeHun N6O05839-P penctB. go
14.01.2014 .

NnueHsuns deaepanbHOM CnyK6bl N0 Haa-
30py B cdhepe 3aluTbl NpaB notpedutenemn
M 6narononyyus 4YenoBeKa Ha MPOEKTUPO-
BaHWe CpeacTB paanauMoHHOM 3aluTbl N
77.99.15.002./1.000114.07.11 0119.07.2011r.

AKUAK-201 - HOBbBI# WIAr
B TEXHOJIOTMU HHAUBUAYA/ILHOIO
AO3UMETPHUUYECKOro KOHTpons

AHO «'HBL, «[TpoToH» Npeanaraet COTPyAHU-
4eCTBO B 061aCTU UHAMBUAYANbHOIO JO3WMeE-
TPUYECKOro KOHTPOAA nepcoHana. B 2008 roay
HBL, «MpoToH» npuobpen HOBENWUN U eAnH-
CTBEHHbIN B [10BOMKbE aBTOMATU3MPOBAHHbIN
KOMMIEKC UHAMBUAYaANbHOMO JO3UMETPUYECKOTO
KoHTpona AKUAK-201 ana n3amepeHus UHau-
BMAya/lbHOW 3KBUBANEHTHOM J03bl POTOHHOIO
(PEHTreHOBCKOT0) M3ny4yeHus. [laHHbIM KOM-
nieKc npegHasHavyeH Ang 4JO3VMETPUN NepCo-
Hana MeAULMHCKMUX YYPEeXAEHUN, NPOMbILLNEH-
HbIX MPEeANnPUATUI, a TaKkKe nepcoHana A3C,
pagMoXMMUYECKMX NPOM3BOACTB U HaceneHus,
NPOXMBAIOLLEro Ha TEPPUTOPUM C NMOBLILIEHHBIM
paarMaunoHHbIM GoHOM. KaxkabliM 4O3UMETP Co-
CTOMUT U3 TPEX HE3ABUCUMbIX JETEKTOPOB, KOTO-
pble NPOXOAAT MHAMBUAYANIbHYIO KannbpoBKY,
4YTO CYLLECTBEHHO MOBbIWaeT JOCTOBEPHOCTb
pesynbraTtoB. [1peaenbl NOrpewHoCcTn namepe-
HWUW MHAWMBMAYANbHOrO 3KBUBANEHTa A03bl HE
6onee 15%.

Mpeumyuectso AKUAK-201 nepen ceonmu
yCcTapeBlIMMW aHanoraMmv B TOM, 4TO AaHHbIN
KOMMNJIEKC MOSHOCTbIO aBTOMAaTU3WPOBaAH M
HaxoAUTCS Moj ynpaBfieHWeM NepcoHanbHO-
ro KOMMnbloTepa, 4YTO MONHOCTbIO UCKIOYaeT
owmn6KKN onepaTopa, popMUpyeT 6a3y AaHHbIX
C 3anucblo, XpaHeHMeM 1 06paboTKOM AaH-
HbIX 0 AO3MMETpax 1 Ux Bnagenbuax. [1o cBoum
METPONOrMYeCKUM XapaKTEPUCTUKAM AaHHbIN
KOMMJIEKC He ycTynaeT npubopam, BbinycKae-
MbIM 3a py6eXom.

«[1pOTOH» NpefoCTaBASAET YCAYrU Mo M3Mepe-
Huto M/ ¢ nomoulblo Komnnekca AKMAK-201 ana
Meay4pexaeHuin, nepcoHana Ha NPoOM3BOACTBE U
T. A. [laHHbIN KOMMNNEKC COKOHOMMUT Balle Bpems
W IEHBI M, TaK KaK M3MepPEeHUs NPOBOASATCS B NpH-
CYTCTBMM Ballero npeactaBuTens.

Kpome Toro, anst opraHusaLmi, npoxoasLmx
MAK B AHO «["HBL, «[MpoToH», obopmnseTcs dop-
Ma rocyAapCTBEHHOMN CTaTUCTUYECKON OTYETHOCTH
[003-1 6ecnnaTHo, a Takxe Npu Heo6X0AUMOCTH
BO3MOXHa [JOCTaBKa 1 0OMeH JO3UMETPOB UC-
NnonHUTENEM.

Komnnekc ceptnduumpoBaH locctaHgapTom
P® (ceptndurat N2 1807) 1 3aperncTpupoBaH B
[ocynapCTBEHHOM peecTpe CPeAcTB 3MepPeHuUs
noa N 14902. KomnneKc ceptudnumpoBaH B
cucteme OUT.




Cucrtema aBapuiHOM nogavu Boabl
npu nonHom obectoymBaHmnn Ha AIC

HaMU )

000 «HAMMU-T>»

105523, P®, MockBa,
LlilenkoBCcKoOe wocce, 100
Ten./dakc: +7 (495) 646-87-55
E-mail: info@nami-t.ru
www.nami-t.ru

Komnahusa «HAMW-T» ocyulectBnsieT KoMm-
njeKcHoe obecnevyeHne npeanpusaTMin fockop-
nopauum «PocaTtoM» BbICOKOTEXHONOTMYHbIM
NPOMbILLIEHHbIM 060pYyA0BaHMEM.

OcobblM NpegMeToM ropaocTv KOMNaHum
ABNAETCA aKTMBHOE yyacTue B peanu3alunu
nporpammbl Meponpusatun OAO «KoHuepH Poc-
3Heproatom» N0 CHUXEHWIO MOCNeaCcTBUIN 3a-
NPOEKTHbIX aBapuin Ha AJC, npuHaTOW nocne
co6bITMi Ha ASC dyKycrnma.

Hawew komnaHuen B 2012 rogy, B CPOK M Ha
BbICOKOM TEXHOIOrMYECKOM YPOBHE, OCYLLLECTBE-
Ha NocTtaBKa aBTOHOMHbIX MEPeABUKHbIX HACO-
CHbIX YCTAHOBOK A1 aBapuMHOM NoAayun BOAbI Ha
CmoneHcKyto A3C, NMHY-150/90 n MHY-100/20,
NpPoM3BOANTENBHOCTLIO 150 M3/4ac M Hanopom
90 Krc/cm?, nponsBoauTenbHocTbio 100 m3/vac
1 HanopoM 20 Krc,/cmM?, COOTBETCTBEHHO.

PaspaboTaHHble 1 NoCTaBfiEHHbIE Hallen
KomnaHuen MNMHY otnnyatoTcs OT 4PpYyrux yctaHo-
BOK: MEHbLUMM BECOM U rabaputamu, Hanminem
cuctem o6orpeBa, BEHTUNSALMM, aBTOHOMHbIM
NOAAEPKaHWEM PEXMMA FOTOBHOCTM U, KaK cnea-
CTBME, BPEMS BbIABUKEHWS M 3amyCKa Hallux
[MHY He npeBblwaeT 30 MUHYT.

Ho Hannuusa ognux MNMHY HepgoctaToyHo. And
pelueHns 3aay IMKBUAALIMM MOCNEACTBMI 3anpo-
EKTHbIX aBapui Ha AQC noTpebyeTcs B Te4yeHne
1-2 4yacoB pa3BepHyTb Ha NIOTHO 3aCTPOEHHOWM
TeppuTopmmn ASC gononHuTenbHoe 060pyaoBaHUeE:
— Tpy6ONPOBO/bl BbICOKOM NPOU3BOAUTENBHOCTH C
perynupytoLLen 1 3arnopHon apmaTypon, NpeaBKIIto-
YeHHble HacoCbl BbICOKOM MPOU3BOAUTENbHOCTU
1 Hanopa (ana 3abopa 1 nogayn K NoTpeduTento
60/1bLUNX 06bEMOB BOAbI 3 HEOOOPYAOBAHHbIX
MCTOYHMKOB C 60/bWIMM NepenagoM BbICOTbl).

Mbl npegnaraem yHnkanbHoe o6opyfoBaHue
M TEXHONOTUIO AN pelleHuns 3Ton 3aAayu.

1. [M6KMe, NN10CKOCBOPa4YMBaeMble CUHTETUYE-
CKMe pyKaBa 60nblumnx gnameTtpos (300 1 400 mm)
B KOMMEKTE C 6bICTPOPa3bEMHbBIMU COEANHEHW-
AMU: MaTepuan — CUHTETMYECKNE BOIOKHA C Bbl-
COKOMPOYHbIM TEKCTUNIbHLIM KapKacoMm, paboyee
[aB/ieHne — BbICOKOE, MepeKpbiBatoLee NoTpes-
HocTu ASC, rapaHTVpoBaHHOE MpUMEHEHWe Npu
No6bIX TEMNEepPaTypPHbIX YCIOBUSAX, A/TMHA CEKLUMA
PYKaBOB OMNpeaenseTcs NoxenaHMsaMy 3aKas4ynKa.

2. Cnctembl 6bICTPOro pa3BepTbiBaHMUSA pyKa-
BOB: pa3MeLlleH1e Ha TPaHCMOPTHbIX CPeAcTBaXx,
BMeCTUMOCTb 10 1200 M NNOCKOCBEPHYTOrO py-
KaBa, CKOPOCTb pa3BOpaynMBaHUs pyKaBOB Ha
MecTHOCTM 10 Km/4ac. B KayecTBe GyKCMpoOB
MOMET MCMNONb30BaThCa Ntobas TpaHcnopTHas
TEXHUKA, nmetolasca Ha ASC.

3. CneunanbHble aBTOHOMHbIE HACOCHbIE
YCTAHOBKM: UCMOJIHEHWE — BCEMOrOAHbIM KOH-
TelHep TMna «CeBep», MPUBOA HANMOPHOroO Ha-
coca — AM3enbHbIV ABUraTenb, 3anac TonaMBea
Ha HeobxoAMMbIM nepuos paboThl (24 4yaca).
HacocHasi ycTaHOoBKa 0651agaeT Heo6xoanmom

NMnockocBopaunBaembin pykaB 300 mm
¢ 6bicTpopasbEMHbIM coeanHeHuem / A lay-flat
hose 300 mm with fast-acting couplings

Cucrtema GbIiCTPOro pa3BépTbiBaHUA
nJiocKkocBopauunBaeMbix pykaBoB / Hose fast
deployment system

ABTOHOMHas HacOCHas yCTaHOBKa, NPOU3Bo-
autenbHocTb 1200 m3/4ac, Hanop 10 Krc/cm?/
A standalone pumping facility with discharge of
1,200 m3/h and head flow of 10 kgf/cm?

npousBoanTENbHOCTbIO (10 1200 mM3/4ac) 1 Ha-
nopoM (A0 12 Krc/cm?), a TakKe KaBUTaLMOHHbIM
3anacom (go 15 m), npu 3abope BoAbl 3 HEO60-
PYAOBaHHbIX MCTOYHMKOB, YTOObI 3aNuUTaTb BCEX
BO3MOXHbIX nNoTpebutenen Boabl Ha ASC npu
NIMKBUAALMM NOCNEACTBMUI 3aNpPOEKTHbIX aBa-
pvi. Pa3mellaeTcs yCTaHOBKa Ha TPAaHCMOPTHOM
cpecTBe NOBbILEHHOM MPOXoaMmMocTu. [Mogava
BOAbl OCyLLEeCTBASETCS Ha paccTosiHne 4o 5000
M NPU UCMOSIb30BaHUK MJIOCKOCBOPAYnBaEemMoro
pyKkaBa 60nbLioro guametpa (300 mm).

Taknum o6pa3oM, Mbl Npeanaraem cuctemy
o6opynoBaHus (B KOMMJIEKTE C 3anopHOM U pery-
NMpytoLen apmaTypon), He MMEIOLLYIO aHanoros
Ha POCCUMMCKOM PbIHKE.

0O6opynoBaHne umeeTt ceptTudurKaTbl COOT-
BETCTBUS, pa3pelieHre Ha npumeHeHne Pepe-
panbHOM cNyX6bl N0 9KONOrMYECKOMY, TEXHONO-
rM4EeCKOMY U aTOMHOMY HaA30py.

Hala KomnaHus N10A0TBOPHO COTPYAHMYa-
€T € NPODUNbHBIMU MPOEKTHLIMU UHCTUTYTaMMU,
60/bLUYI0 MOMOLLb B COMMTAacoBaHMU U NPUBSA3KE
HEO6X0AMMOM CXEMbl M MEPEYHST JOMNOSTHUTENb-
Horo o6opyaoBaHUs Ans aBapuMMHOM nogadvv B
YCNIOBUSAX MONHOro o6ectounBaHumsa Ha ASC oka-
3biBaeT OAO «HuKeropoacKkaa MHXUHUPUHIoBas
KomnaHus <ATomaHepronpoekt (HMA3IM) B nuue
pyKOBOACTBa U coTpyaHuKkoB BKIM Nod.

KoHTakTHaa undopmauuna:
PyKkoBoauTeNlb NPOEKTa, HHIKEeHep
Bauyecnae Muxainosuu ®epgoros
Ten.: +7 (495) 646-87-55,

E-mail: fedotov@nami-t.ru

NPP PROTECTION & SERVICE

Emergency water supply
system used under NPP
blackout conditions

NAMI-T LLC

100, Shchelkovskoe shosse, Moscow,
105523, Russia

Phone/Fax: +7(495) 646-87-55
E-mail: info@nami-t.ru

www.nami-t.ru

NAMI-T supplies hi-tech equipment to enter-
prises of Rosatom.

Itis proud to participate in the program of dimin-
ishing the consequences of off-design accidents at
NPPs launched by Rosenergoatom after Fukushima
NPP accident.

In 2012 the company delivered the following
portable pump units (PPU) to Smolenskaya NPP:
PNU-150/90 (MHY-150/90) with discharge of 150
m3/h and head flow of 90 kgf/cm2and PNU-100/20
(MHY-100/20) with discharge of 100 m3/h and head
flow of 20 kgf/cm?2.

PPUs produced by the company are distinct from
other units by smaller weight and dimensions as well
as by the availability of a heating system, ventilation
and a standby support system. As a result, the deploy-
ment and actuation time does not exceed 30 min.

But availability of PPU is not sufficient. For the
post-accident clean-up, auxiliary equipment must be
deployed on the compactly planned NPP premises
within 1-2 hours.In includes high capacity pipelines
with control and stop valves, booster pumps of high
discharge capacity and head flow (for water intake
and supply from undeveloped water sources with
large altitude difference).

The company offers unique equipment and tech-
nology required to solve the task.

1. Flexible lay-flat synthetic hoses of large diam-
eter (300 and 400 mm) complete with quick-acting
couplings. Material: synthetic fibre with high-strength
textile base. Working pressure is high and discharge
exceeds NPP needs. The hoses can be used under
any temperature conditions, the hose section length
can vary at the customer’s option.

2. Hose fast deployment systems. The systems
can be installed on vehicles with holding capacity of
1,200 m of lay-flat hose, the speed of hose deployment
on ground is 10 km/h. Any transport vehicle available
at the NPP can be used as a tow truck.

3. Special portable pump facilities. An all-weather
Sever-type container is used as a version, a diesel
engine serves as a force pump drive; the unit has a
fuel load sufficient for the whole operation period (24
hours). The pump facility has the required discharge
capacity (1,200 m3/h) and head flow (12 kgf/cm?) as
well as the positive suction head (15 m) for water intake
from undeveloped sources, which is quite sufficient for
the supply of water to all consumers while eliminating
the damage caused by off-design accidents. The unit
is installed on a cross-country capacity vehicle. The
water is supplied to the distance of 5,000 km when
a lay-flat hose of large diameter (300 mm) is used.

Thus, the company offers equipment (complete
with stop and control valves) that cannot be equaled
to any other pumping equipment in the Russian
market.

The equipment quality is confirmed by conform-
ance certificates and permits issued by the Federal Ser-
vice for Ecological, Technical and Nuclear Supervision.

The company has established mutually beneficial
cooperation with design institutes.

NIAEP management and specialists of its Pack-
age Technology and Design Office (BKP N2 1) have
helped greatly in specifying the scheme and list of
auxiliary equipment for water supply under NPP
blackout conditions.

Contact details:
Vyacheslav Fedotov,
Project Manager, Engineer
Phone: +7 (495) 646-87-55
E-mail: fedotov@nami-t.ru
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Komnanua 3A0 "AMT MHMWHWPWHT" aenaetcAa ogaHuM W3 nuwaepoe 8 obnact OKalaHMa TeXHWYECKoro,
MHOpPMALMOHHOrO W (WHAHCOBOrD COOERCTBMA NPEANDUATHAM W OpraHW3auuAM B NPOEKTUPOBAHWM, (MHAHCUPOBAHWM,
NPOABMMEHMN, KOMNNEKTALMM CNOMHOMO BBICOKOTEXHONOrMYHOrO OOOPYACBAHWA, B TOM YWCNE Ha3 OCHOBE MEMAyHApofHOW
Koonepauuu.

OpHMM M3 OCHOBHLIX 3aKka3unKos 3A0 "AMT MHKWHWPWHT" aenaetca komnanua 000 «MPOM3HEPTOKOMNNEKT». 3A0
«AMT WHHHWHWPHWHT» npoBoanT npoekTHele paboTel ANS CHCTEMI NPEAHANPAMEHNA 3AWHTHOR 0BON0YKY PEAKTOPHOMO OTABARHMA
W pe3lepeHbix AM3enbHbix 3nexTpocTadHumid (PO3C). HoMmnawua Takike BLINONHART npoekTHele pabotel B8 ofnacTw
INEKTPOTEXHWYECKOND, HACOCHORD M TEeNAOMEXaHYeckoro obopyaoeaHus ana 2-ro, 3-ro u 4-ro aneprobnokos Poctosckoi AIC, 4-ro
sneproBnona KanwHuuckom A3C, Cumonedcwoi A3C, 1-ro u 2-ro aweprobnokos Bantuickon A3C, Kmuoypaneckoi TPIC, @TYN NO
«MAAK», paznuunsix TIL.

Ocobexrocts 3A0 "AMT HHHMHWPUHT - nHHoBaUMOHHAA COCTABAAKWAR NPOEKTOS. 3TO NOIBONAET BbINONHATE paboThl
Ha COBPEMEHHOM YPOBHE M C BLICOKDI cTeneHbio 3phdexrTueHocT. KOMNaHMA pacnonaraer caMeiM COBPEMEHHLIM 0B0PYA0BAHKHEM,
nporpaMMHeiM ofecnevyedem U nepenoesiMi TexHonornamy, HapaboTanHoie CBA3N C NOCTABWMHAMK NO3BONAKT paspabaTeieate
NPoOeKTH Ha Pa3nuyHbIE BHAM TEXHHKH W Gﬁﬂpyﬂ,DEHHHH B HpiiT‘-IEﬁl.UHE CPOKM CONTHMaNbHBIM CODTHOLIEHWEM UeHad-Ka4wecTeo.

OcHoBHble BUALI paboT, BbINOAHAEMbIE
3A0 "AMT MHHKWHUPHHI":

® UHMEHEPHBIN KOHCAATHHE;

® IHEPreTHYECKMA W IHONOTHYECHWA ayouT;

® NPOEKTHPOBAHME W NOAFOTOBKA NPOEKTHEIX CRBUWUKALWA;

® IHCNEPTU3A NPOEKTHOR AOKYMEHTALWK € y4eToM IGDEKTUBEHOCTH NpoeKTa W
CPOKOE OKYNAEMOCTH;

® OUEHKA TRXHHKO-IHOHOMHYECKOR IPEKTHBHOCTH PaInHyHbiX METOQOB
OpraHMIauum CTPOUTENLCTEA, MOABPHW3ALWK;

* nogrotToska Tpefosanuil No BuIBOPY M 3aKYNKA DCHOBHOTO W
BCROMoratensHoro ofopynoBaHna;

® TEXHWYECHOE CONPOBOMAEHWE 3aHA34MKA NPY NPOBEAEHMK COTNACOBAHWA
(3KCNEPTH3a NPOBKTHON AOKYMEHTALMW C HAA3OPHBIMK OpraHamu);

® TEXHWHYECHWA HA[30p 33 XOO0M CTPOMTENLCTE,/ MOBEPHHIALMN.

'DT;LEJ']I:HDE MECTO B [AEATENLHOCTH HOMMNAHWH 33HWMAET MedOyHapogHOoe COTpYOAHWHECTBO. Bcero B npouecce
NPOeKTUPOBAHMA HaMK 3anedcTeoeaHo Gonee 50 wHocTpaHHux KoMnanui, A0 "AMT HHHWHWPHUHI" BuinonHAET WHMEHEDHOE,
npasosoe ¥ HMHAHCOBOE KOHCYNLTMPOBAHWE 3apybemHsiy NapTHepos, pa3pabaTtuieaeT v afanTHpYeT TeXHUYECKHE YCNOBHUA Ha
NPOAYKLWI, OTBE4AET 33 NOTMCTHKY H CEPBHCHOE 0B cnymueanue obopyaoBaxuA,

Onbit npoextHeix pabor PO3C ana HKanwuuHckod u Poctoeckon A3C no3sonAeT HaM ¢ YBRPEHHOCTLIO MpeAnaraTh
BHCOKOIDMEKTUBHLIE pEWEHHA N0 OPraHu3auMM HKOMNAEKCHOTD aBTOHOMHOTO 3JHeprocHabmeHus paznuuHblx obbexTos
NPOMBIWNEHHOCTH. OCHOBHBIM NPUOPHTETOM KOMNAHWKW ABNASTCA OKA3AHWE NOMOLM 3AKAIUMKY B PRWEHWH NODLIX WHHMHWPUHTOBLIX
3afau Ha EHEFIFETHHEEHCIH DﬁI:EKTE: OT NPOBEAEHWMA IHEDTETHYECHWX DﬁLﬂEﬂDBaHHIﬁ H Bbiga4M p'EKDHEHJJ,ELI,HFI no yay4weHHo paﬁmu
CTAHUMKW A0 BEINOAHEHHA KOMNNEKCHOTO NPOEKTa HOBOTO CTPOWTENLCTEA, PEKOHCTRYKUMKM MAKM MOAEPHMIALMM obexTa,

Mbi nOCTORHHO COBEPWEHCTBYEM W OTTAYHBAEM HPD[I}EEEHUHHHH}M, HAEeM B HOTY CHAYYHO-TEXHHUYECHHWM NpOrpecCcoM.
Bawa yBepeHHoCTs B BuOPaHHBIX TEXHONOMMAX U PEWEHHAX — HAWa npodieccuA. Mel OTKPLITH K COTPYAHMUECTBY B peanu3aLmu
NPOEKTOB W 3aKa308 NI060H CIOMHOCTH.

lenepansHeiil dupexmop Xapumoros I1.A.

3A0 « AMT MHHWUHWPHHI »

Poccua, 121069, Mockea, yn. Manasa Hukurckas, a.10a
Ten./thaxc: +7 (499) 558-02-04

E-mail: amtinmsk@gmail.com
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"AMT Engineering” CJSC company is ane of the leaders in providing technical, informational and financial assistance to
enterprises and organizations in the development, design, financing, promotion and completing of complex high-tech equipment,
both on domestic grounds and throughinternational cooperation.

One of the main customers of "AMT Engineering” CJSC services is “PROMENERGOKOMPLEKT" LLC company. Nowadays
“AMT Engineering”, CJSC carries out designing works for reactor compartment prestressing system and emergency diesel
generators. The company is also responsible for designing of electrical, pumping, thermal and mechanical equipment for the 2nd,
3rd and 4th power units of Rostovskaya NPP, the 4th power unit of Kalininskaya NPP, Smolenskaya NPF, the 1st and 2nd power units
of Baltiyskaya NPP, Yuzhnouralskaya GRES, FSUE PA "Mayak” and various thermal power plants.

One of “AMT Engineering” CJSC features is an innovative component of its projects. This allows the company to stay up
to date and work with a high degree of efficiency. The company has advanced equipment, software and technologies. Long-standing
relationship with suppliers allow us to design various types of machines and equipment as soon as possible with optimum price-
performance ratio.

The main types of work performed by
"AMT Engineering” CJSC are the following:

* Engineering consulting;

* Energy and environmental audits;

*» Designing and preparing project specifications

* Assessment of project documents in a project, project performance and
timing of return;

* Techno-economic evaluation of the effectiveness of various methods for

the canstruction/renovation;

* Preparation of the requirements for selecting and purchasing of main and
auxiliary equipment;

® Customer Technical support during operations of establishing compliance
(examination of project documentation by reviewing authorities);

* Technical supervision of the construction/renovation.

International cooperation plays a key role in the company's activities, More than 50 foreign companies are taking partin
designing works provided by us. "AMT engineering” CJSC is providing an engineering, legal and financial advice to overseas
partners, developing and adapting specifications for products, itis also responsible for logistics and maintenance equipment.

Experience in designing of emergency diesel generators stations for Kalininskaya NPP and Rostovskaya NPP enables us
to confidently offer high-performance solutions for comprehensive grid industry facilities. Company's main priority is to assist the
customer in any engineering challenges at the energy facility: from energy surveys and issuing recommendations for improving the
work of the station to implementation of integrated project of new construction, reconstruction or modernization.

We constantly improve and hane skills, keep in step with technological advances.

Your confidence in selected technologies and solutions is our profession. We are open to cooperation in projects and
orders of any complexity.

General director Haritonov P.A.

"AMT Engineering” CJSC

Russia, 121069, Moscow, Malaya Nikitskaya str, 10a
Tel./fax: +7 (499) 558-02-04

E-mail: amtinmsk@gmail.com
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@oryn «PAfOH»

119121, MocKgBa,

7-u PocToBCKMM nNiep., 2/14
Ten.: +7 (499) 248-19-11
®dakc: +7 (499) 248-19-41
E-mail: sia-radon@radon.ru
www.radon.ru

depepanbHoe rocygapcTBeHHOE YHUTap-
Hoe npeanpuaTue «06beANHEHHbIN 3K0J10-
ro-TexHoJIOrM4eCKUil U Hay4yHo-UccrefoBa-
Te/IbCKUM LLeHTp no o6e3BpexxuBaHuio PAO u
oxpaHe oKpy:Katouiel cpeabl» (Oryn «PAAQOH»)

MpeanpusiTne o6ecnevymBaeT pagnaLMoHHY0
6e30MacHOCTb ropoaa MocKBbl 1 MOCKOBCKOM

B

AupekTop LleHTpa TexHonormm npuema, TpaHc-
noptupoBaHua PAO U pagualMoHHO-aBapUHbIX
pa6oT, KaHAAAT XMMUYECKUX HayK

C.A. KanuHOBCKUi y ABTOMaTU3MpPOBaHHOM
CUCTEMbI KOHTPOJIA pagUaLlMOHHOW 0GCTaHOBKU

obnactu, a TaKxe
yoaneHve paauo-
aKTUBHbIX OTXOA0B
(PAO) c TeppuTOopumn
LleHTpanbHOro pe-
rmoHa Poccunckomn
depepaumm.

dryn «PAOOH»
npoBOAWUT paamo-
3KONOMMYECKUI MO-
HUTOPUHT U Ae3akK-
TMBALMIO y4acTKOB
paavoOaKTUBHOTIO
3arpsi3HeHus Tep-
pUTOPUNA, a TaKkKe
BbIMNOJIHAET BECb CMEKTP PaboT Mo o6palLeHnio
C palMOaKTUBHBIMW OTXOJaMW HU3KOW 1 CpeaHen
aKTUBHOCTW.

MpeanpusaTne COTpyAHUYAET C MEXAYHAPOA-
HbIMW OpraHn3auusamMu, B HacTHOCTH, ¢ MATATO.
B pamKax KoopAMHALIMOHHbIX TEXHUYECKMX MPO-
rpaMm COTPYAHMKKU MPUBEKAOTCH B KayecTBe
3KCMNEPTOB NPM NOArOTOBKE peKoMeHJaumm ans
YNEHOB-Y4aCTHUKOB 3TOM OpraHu3aLmu. [lenosble
naptHepbl PrYMN «PAAOH» — KpynHble GUPMbI
CLUA, lfepmaHnuun, ®paHumu, benbrumn, bonrapum
n paga ctpaH CHI.

M.MN. HeBeNKuH,
reHepasbHblil JUPEKTOpP
oryn «PAAOH», kavguaar
3KOHOMMUYECKUX HayK

CeropgHst ®I'YIM «PAAOH» npeacTaBnseT cobo
YHUKaJbHbIW, COBEPLUEHHbIV U COOTBETCTBYIOLLMI
MEeXAyHapoAHbIM CTaHAapTam eAuHbIA Hay4Ho-
TEXHOMOrMYECKMIM KOMMIEKC, KOTOPbIN MPOBOAUT
Hay4yHO-MCCneaoBaTENbCKUE U OMbITHO-KOHCTPYK-
TOPCKUE pPaboTbl MO Pa3paboTKe U BHEAPEHMIO
HOBbIX MPOrPECCUBHbLIX METOAOB, TEXHONOMMNA,
KOMMJIEKCOB CMeLMannu3npoBaHHbIX YCTaHOBOK
1 o6opyaoBaHua ana nposeaeHus paboT no o6-
patLenuto ¢ PAO, npepoTBpalLaeT yxyaleHue Ka-
4YeCTBa OKpPYKaloLen cpelbl MyTeM COKpaLLEeHNUs
yAeNbHOro KOIMYECTBa 3arpsa3HsaIoLLMnX BelecTB
B CO6pocax 1 BbIGpOCcax, CHUKEHWUS 06pa3oBaHUs
0TXO[O0B, COEPEKEHNSA IHEPTUM U MaTEPUATbHbIX
pecypcoB, COBEPLIEHCTBYET CUCTEMbl MeHef-
XMEeHTa KayecTBa
1 9KONOrMYeCKoro
MeHe)KMeHTa ¢
y4eToM 0COo6eH-
HOCTeW npeanpu-
ATMA, a TaKxke
TpeboBaHUK W
pekomMeHaaunm
MeXAyHapoaHbIX
craHaaptoB UCO  npopgykuma ®ryn «PALOH:
cepuin 9000 M zawuTHBIA MeTanIM4eCKHit
14000. KOHTeWHep

3AKPbITOE AKUMOHEPHOE OBLWECTBO
W MPOEKTHO-U3bICKATE/IbCKUN UHCTUTYT

OPICTPOMMPOEKT

3A0 «OPTCTPOMNPOEKT>»

115516, Poccusa, r. MockBa,
yn. MpomblilunexnHasn, a. 11, crp. 3
Ten.: (495) 663-91-42

UHCTUTYT pacnonaraet cnewyuanunsum-
poBaHHbIM OTAEJIOM 0GC/iejOBaHUA
U UCMNbITAHUA CTPOUTENIbHbIX KOH-
CTPYKLMUH, paGoTalowWwmumM B TECHOM
COTPYAHUYECTBE C UCMbITaTe/IbHOM
Nna6opartopuen, NPOEKTHO-KOHCTPYK-
TOPCKUM OTAEIOM U NPEeANPUATUAMM,
3aHUMAaIOWUMUCA UHXKEHEPHO-Teo-
JIOTM4ECKUMMU U3bICKAHUAAMM.

Cneunannuctamum MHCTUTYTa BbIMOJIHANIUCH
pa6oTbl N0 06CNEeA0BaHMI0 CTPOUTENbHbBIX KOH-
CTPYKLNN KPYNHENLLINX IHEPTETUYECKUX 00b-
€eKTOB, B uyncne KoTopbix: O6HMHCKasa AJC,
Nenunurpaackasa A3C, Urnanuuckasa A3C (Jlnut-
Ba, B nepuoj cTtpoutenbctBa), banakosckas
A3C, YepHobbinbckas A3C (nocne aBapwuu),
BonrogoHckas A3C (Bo306HOBNEHUE CTPOU-
TenbctBa), Konbckas ASC, MaHrbllnaKCcKnm
3Heprokomo6uHar (r. LeB4yeHko), KanuHuHckas
A3C. Momumo aToro, Hapsaay ¢ o6¢cnegoBaHUeEM
CTPOUTENbHbBIX KOHCTPYKLMIA CaMblX pa3HOO-
6pasHblX 34aHWN U COOPYKEHUW MPeanpUATUR
MuHcpeamawa-MuHaToma-PocaTtoma Bbinon-
HANUCb 06CNEf0BaHUSA 34aHUM U COOPYKEHUN
pPeaKToOpPOB Hay4YHO-UCCNEeA0BATENbCKUX UHCTH-
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TyT0B: PHL, «KypyaToBCKMIN UHCTUTYT», MUDN,
NTI®, HUTKU (r. CocHoBbIN Bop), dununana
HUKWNIT (r. 3apeyHbin).

Pa6oTbl BbINOMHAOTCA NO cneynanbHon
nporpaMmMe KOMMIEKCHOro ob6cnefoBaHums,
paspa6oTaHHoit 3A0 «OPTCTPONMPOEKT» Ha
ocHoBe «TpeboBaHWMN K 06OCHOBAHWUIO BO3-
MOXHOCTU NMPOASIEHUS HAa3HAYEHHOro CpoKa
aKkcnayaTaunm 0o6BHEKTOB MCMNONb30BaHMUS
aToOMHOM aHeprumn» (HM-024-2000); «Tunosomn
MHCTPYKLMM NO IKCMAyaTaLmMm Npon3BOACTBEH-
HbIX 3JaHUIN U COOPYXKEHUM aTOMHbIX CTaHLUN»
(PA-30-0007-93), «<MeToANKM OLLEHKMN COCTOSA-
HUSA 1 OCTATOYHOTO pecypca *Kene306eTOHHbIX
KOHCTPYKUMM ADC, BaxkHbIX Ana 6€30nacHOCTH»
(P4, 30 0447-03) 1 HOpMATUBHbIX IOKYMEHTOB
Pocctpos. OTgen o6cneqoBaHust CTPOUTESb-
HblX KOHCTPYKLMM pacnonaraeT onbiTHbIMU
crneunanuctaMu, COBpeMeHHbIM 060pyao-
BaHWEM, HOBEWIIMMWU BbIYUCIUTENIbHBIMU U
nporpaMMHbIMK CPEACTBaAMU, UMEET TECHbIE
CBSI3M C Y4EHbIMU U crieLManucTaMmn BeayLmx
NMPOEKTHbIX W Hay4YHO-UCCNEeLOBaTEeNbCKUX WH-
CTUTYyTOB Poccuu.

e
r=F

ORGSTROYPROEKT CJSC

Build 3, 11, Promyshlennaya st.,
Moscow, Russia, 115516
Phone: (495) 663-91-42

The Institute incorporates a specialized build-
ing structures survey and testing division that
closely cooperates with the testing laboratory,
the design division and enterprises engaged
in geological engineering survey. Specialists of
the Institute have performed survey of building
structures of the largest power facilities.

The works are performed within a special
program of comprehensive survey developed
by ORGSTROYPROEKT in conformity normative
documents of Russian Agency for Civil and In-
dustrial Engineering.

The building structures survey division
is staffed with experienced specialists and
equipped with modern machinery, state-of-the-
art computing facilities and software, has close
ties with scientists and specialists of the lead-
ing design and research institutes of Russia.
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MHCTUTYT MHXKeHepHoW dn3ukm PO, MOY CepnyxoB MOCKOBCKOM o6nacTu 76
HAMMW-T, 000 Mocksa 79
HUWUWNC mm. 10.E. CepakoBa PHIILL, PIyrm HwH1in HoBropoa 66
OPICTPOVMIMPOEKT, 3A0 Mocksa 82
Mpusoabl AYMA, 000 MockBa 56
MpomaHepronpoekt, 000 HwxHnin Hosropoa 58
MpoToH 'HBL, AHO KasaHb 78
PALIOH, ®ryn MockBa 82
POAL-BHUNID, OIYN CapoB Huxeropoackomn o6nactu 62
CBEW, 000 ExaTepuHoypr 72
CKB CNA Yeb6oKcapbl 70
TexHa6 Kb, 000 OG6HUHCK-4, KanycKas 061. 71
LleCNUC HMKMP3T, 3A0 MeHsa 74
9OMm-3¢c-Cu CodTBap Pyc, 000 MockBa 69
OCKM Kopnopauusa AK, 000 KpacHogap 57
Undertaking City Page
ATM-Engineering, CJSC Moscow 81
ESKM Corporation, LLC Krasnodar 57
NAMI-T LLC Moscow 79
NIIIS named after Y. Sedakov, FRPC Nizhny Novgorod 68
ORGSTROYPROEKT, CJSC Moscow 82
Promenergoproekt, LLC Nizhny Novgorod 59
RFNC-RCRIEF Sarov, Nizhniy Novgorod region 65
VSMPO-AVISMA Corporation Verkhnyaya Salda 51
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OT PEAAKLUWW / FROM THE EDITORS

YBaXkaemble YUTaTe/IM — PYKOBOAUTEJIN U CNeLiHaIuCTbI
npeaAnpUATHA aTOMHOM oTpacau!

HypHan «<ATOMHbIN NPOEKT» — 3TO HaZEXHOE CBA3YIOLEE 3BEHO MEXY CneLmanMcTaMm KpynHenwen
B CTpPaHe UMHXWHWPWMHroBon KomnaHun HUAIM-ACI, Ha KOTOpyto BO3/I0XKEHA BCS OTBETCTBEHHOCTb 3a
KOMMJEeKTalumIo, CTPOMTENbCTBO, MyCKOHAaNaao4Hble paboThl U caavy «Moj Kto4» OAHOBPEMEHHO 6onee
4eM 20 06BLEKTOB aTOMHOW 3HEPTETUKM B HALLEN CTPaHE U 3a PyOEXOM, 1 MPOM3BOAUTENSIMU U MOCTaBLLM-
Kamu o6opyaoBaHusa ana ASC. Mbl pafibl, YTO Halle U3aaHue YCNELHO BbINOHAET 3Ty GYHKLMIO: XypHan
«ATOMHBIV MPOEKT» CTas HaCTOIbHOM KHUIOM AJ19 MPOEKTUPOBLIMKOB HMXEropoaCcKoN MHXUHUPUHTOBOM
KOMMNaHW1 «<ATOM3HEPromnpoeKT», ero Noy4atoT UHKMHUPUHIOBLIE KOMMNaHUKM MocKBbI M CaHKT-leTepbypra.

lpaKTMKa NoKa3ana, 4TO He MeHbllee 3HaYeHne UMeeT 1 apyras GyHKUMS )KypHana — MHGOPMU-
poBaTb NPEeANPUATUS OTPac/M O HOBbIX pa3paboTKax Apyr Apyra, 6biTb A1s1 HUX MHCTPYMEHTOM MoMUCKa
NoTeHLUMaNbHbIX 3aKa34MKOB M AeN10BbIX NapTHEPOB. C 3TOM Liefiblo Mbl paccbliaeM 3Ha4YUTeNbHYI0 YacTb
Tnpaxa (8o 1000 3K3. KaXkaoro BbiMycKa) Ha BCe 3Ha4YMMble OTe4eCTBEHHbIE NPEANPUATUS aTOMHOM NpPo-
MbILWJIEHHOCTH, @ TAKXKe y4aCcTBYEM B BarKHEMLLMX OTpPacneBbIXx popymax, CEMUHapax U KOHdepeHLHMsX,
KOTOPbIE MPOXOAAT B HALLEW CTpaHe U 3a PyGEeKOM.

Cnepytowui BbiNycK xypHana BbiaeT B cBeT 10 okTa6ps 2013 1. u 6yaeT NpeAcTaBieH Ha CeayoLmnx
KPYMHENLWMNX KOHIPECCHO-BbICTABOYHbIX OTPACIEBbLIX MEPOMPUATUAX:
e MexayHapogHas BbiCTaBKa U KOHdEpPEHLMS Mo MHHOBaLMAM B aHepreTuke «HbtoxeH 2013»
(oKkTa6pb, MoCKBa, Poccusa)
e VIl MexayHapoaHas BbiCTaBKa M KOHPepeHLnsa «<AToMIKo-2013» (oKTA6pb, MockBa, Poccus)
ApepHbin dpopym «Hbto Brung 2013» (Hosi6pb, JToHAOH, BennkobputaHus)
®dopym noctaBLMKOB atomHoM oTpacin <ATOMEKC» (aekabpb, MockBa, Poccus).

Ecnu Bbl XOTUTE yBEpPEHHO YyBCTBOBATL Ce6S HA PblHKE NMOCTaBLLMKOB aTOMHOM OTpacin — pa3me-
LwanTe HGoOpPMaLMio 0 CBOEN NMPOAYKLUMM U yCiyrax Ha CTpaHuLax XypHana «ATOMHbIN MPOEKT».

Ecnu Bbl XOTWUTE yBEPEHHO YYBCTBOBATL CE6S Ha PbIHKE NOCTABLUMKOB aTOMHOM OTpac/iu — pasMellante
MHGOPMaLIMIO O CBOEW NPOAYKLMM M yCayrax Ha CTpaHuLax )ypHana «<ATOMHbIV NPOEKT».

Mbl coeanHaem nyywmx ¢ nydwnmu!

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, startandadjustment 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 Atomenergoproekt 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 custom-
ers — is of no less importance.

The next issue of the journal will come out on October, 10, 2013 and will be presented at the largest
congresses and exhibitions:
o «NewGen 2013», International forum & a specialized exhibition on innovations in energy

(October, Moscow, Russia)

VIl International Conference and Exhibition «<AtomEco 2013» (October, Moscow, Russia)

Nuclear New Build Forum (November, London, Great Britain)

International Forum of Nuclear Industry Suppliers <AATOMEX 2013» (December, Moscow, Russia)

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
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