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YBENUYEHUIO YNCNA PE3UAEHTOB Ha ero TeppuTo-
pvK, KOMMepLUMann3aunm paHee HaKoMIeHHOro
onbiTa M NPUBNEYEHUNIO UHBECTULMI B Pa3BUTHE
ropoACcKOM MHOPACTPYKTYpPbI.

«CneunanbHbIi peXuM» MOHUMAET Moj
co60M coxpaHeHue pexmma orpaHU4YeHHoro
[0CTyna TONbKO AN BOEHHbIX 06bEKTOB U OT-
KPbITOCTb NoApa3aeneHnit, Haxoaalwmxcsa BHe
6a30BoW cneuunanmsaumn BHUNID. A Takke
npuobpeTeHmne HOBbIX QYHKLMIA B yNpaBieHUn
— NPOM3BOACTBEHHON AEATENIbHOCTbIO U UHKY-
6GMPOBaHHbIMW NMPOEKTHbIMKU rpynnamu. Mpwu
3TOM NOSIBNASETCH HacylHasa Heo6XxoAUMOCTb B
peopraHun3alnm CyLLeCcTBYlOLLEN CUCTEMbI 6E3-
OMacHOCTM M OCTaeTcs No-MpexHemMy HU3KOM
MHBECTULMOHHAs NpMUBNEKaTEbHOCTb Fropoaa.
Tem He MeHee 061 06bEM OXKUAAEMbIX UH-
BECTULIMI NPU TaKOM BapuaHTe pasBUTUS UC-
yncnsetca 30 mnpa pyénen.

HaKoHeLl, TpeTuin BapuaHT pa3BuTHs ropoaa
HOCUT Ha3BaHwue «KnacTtep saepHbIX TEXHONO-
rMi» 1 B Ka4yecTBe ropoaa-npoToTuna paccma-
TpuBaeT ¢paHuy3ckui IpeHobnb (Grenoble).
KnioyeBbIMM NpoeKTamu B 3TOM BapuaHTe

3ATO CapoB / Sarov
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ABASETCA TEXHOMAPK, BK/OYaAOWNIN B cebs
MHKy6aTop MAen U TaK Ha3blBaeMblW «LEeHTp
NPEeBOCXOACTBA», @ TaKXe MHHOBALMOHHbIE
CeTU U NPOEKTHbIN OPUC KnacTepa. Y4acTHU-
Kamu 1 naptHepamu BHUNI3®D n ropopa Caposa
npu TaKOM BapuaHTe pa3BWUTUA MOTYT CTaTb
B NepBylo ovepeab Apyrue MHHOBALMOHHbIE
Knactepbl, Hanpumep enes3Horopckum nnm
CaHKT-lNeTepbyprckum.

O4eBMAHOE NPEUMYLLECTBO 3TOrO MyTH pas-
BUTUS — NOSIBNIEHME «BTOPOW ONOPbI» B Pa3Bu-
TUK ropoja v AnBepcudUKaLns 3IKOHOMUKH, a
rNaBHbIE PUCKM 3aKOYaOTCH B BO3MOXKHOM
CHWXEHWW NpeanpUHUMaTENbCKOM aKTUBHOCTH
BHYTPW ropoja 1 B POCTE KOHKYPEHLMK CO CTO-
POHbI APYrMX LLEHTPOB AAEPHbIX KOMMNETEHLMM.

Kak y»ke 6b110 oTMeveHo, fockopnopaums
«Pocatom» npegnovymTaeT TPETUMN NyTb Pa3BUTUSA
3ATO CapoB U BblaenseT TP OCHOBHbIX 3Tana
dopMHpPOBaHNS MHHOBALMOHHOIO A4EPHOr0
Knactepa:

— OpraHvM3aLMOHHbIV 3Tan BKOYaET B cebs
BbIIBIEHWE MHULMATUBHbIX FPYNM, OPUANYECKOE
odopmeHne KnacTepa 1 Bbl6op ynpaBastoLllen
CTPYKTypbl — CoBeTa Knactepa 1 cekpetapuaTa;

— creayloLwmi atan coCTOUT U3 NpeabsiBe-
HUS (MpeAcTaBneHuns) 1 cornacoBaHuns nccneao-
BaTeNbCKMUX M KaJpOBbIX NPOrpaMM y4acTHUKOB
Knactepa;

— TpeTui aTan — 3710 popmMMpoBaHue obLle-
KnacTepHbIX MHULMATHUB.

B xoae nNpoxoXaeHWs Ha3BaHHbIX 3Tanos
NpeacTouT OTBETUTb €llle Ha MHOIMe BaXKHble
BOMPOCHI U PeEWNTb MHOIME HepelleHHble 3a-
[ayu, Ha4yMHasa OT onpeaeneHns LeneBon cne-
LuManuM3aumnn Knactepa, coctaBa ero y4acTHU-
KOB, MapTHEPOB W BHELWHWX areHTOB Pa3BUTUS
M 3aKaH4YMBasa onpejeneHnem NpPUHLMNOB U
MexaHUM3MOB B3aMMOLeNCTBUA KnacTepa ¢ nap-
THEPaMW ¥ BHELWHUMU areHTamu. nsa pelweHuns
3TUX 3aja4y TpebyeTcs BpeMs, a cenyac MOXHO
NIMWb YyTBEPXAATb, YTO CTpaTernyeckas nmHus
pa3BuTMAa ropoga CapoBa KaK KpynHenwero
MHHOBALMOHHOrO KnacTepa CTpaHbl onpejeneHa
W XAET CBOEro NPOAOSIKEHNS.

To, Y4TO MPOEKT OTKPbIBAET HOBbIE BO3MOX-
HOCTM ANSt NONy4eHUs AONONHUTENBHON rocyaap-
CTBEHHOW NOALEPKKMU U NPUBNEYEHUS UHBECTO-

poB, 0c060 Nog4YepKHyn pykoBoanTens POALL-
BHMUNI® B. E. KocTioKOB. «B flgepHom LieHTpe
W B ropoje co3aaHa 6naronpusatHas cpepa ang
MacwTabHbIX NPOEKTOB pa3BuTus Poccun, —
cKa3zas oH. — BHUNID ¢ IT-TexHONOrMamu 1 pac-
4YeTHO-3KCNepUMeHTanbHON 6a301, pa3BuToe
613HeCc-co06LLECTBO, CTPYKTYPbI, CBA3aHHbIE C
06pa3oBaHMeEM U TEXHOMAPKOM, MO3BONSAT HaM
JIErKO BOWTK B UHDOPMaLMOHHOE Co06LLecTBO,
€03aTb Apyron ypoBeHb XU3HU U NPOU3BOACTBA
B CapoBe».

«[lpeactaBuTenn MMHUCTEPCTBA 06pa3oBa-
HUSA U HayKW, MUHUCTEPCTBA PErMOHaNbHOTO
pa3BuTus, PocaToma, npaBuTenbcTBa Huxero-
POACKOM 061aCTU MPULLNTK K EAMHOMY MHEHMUIO,
4TO NporpammMa pa3BuUTUS KnacTepa ByaeT aB-
NIATLCA AN HAc B GAMKanLen nepcnexktuee
[ONTOCPOYHbIM MaHom. Kpome pa3BuTus
NpUKNaaHbiX HAaNpaBiieHUN, HayYHbIX, MHXK-
HUPWHIOBbIX, Manoro u cpeaHero 6uaHeca,
6yayT pa3BuBaTbhCs 06pa3oBaTesbHbI 610K,
MHbpacTpyKTypa u aKoHOMKUKa. Ocoboe 3Have-
HWEe nMeeT TO, 4YTO COCTaB/IeHHas NnporpamMmMa
6yneT B39Ta MUHUCTEPCTBOM 3KOHOMUKW U
pa3BuTnsa PP ang coctaBneHuns cpeaHecpo-
HbIX Ml@aHOB rocygapctea», — otMeTun B. E.
KocTioKkoB.

[y6epHaTtop Huxeropoackow obnactu B. .
LlllaHueB cornaceH ¢ TeM, YTo pa3BUTHUE FOpPo-
fa CapoBa oTiMyaeTcs OT oCTalibHbIX FOPOAOB
obnacTtu: «3ecb HaxoauTCcsa NepeaoBon Kpawn
Halemn HayKu. NayT MoLHble Npouecchbl pa3Bu-
TUS, PELLEHUS NMPUHUMAIOTCH HA COBPEMEHHOM
YPOBHe. AaepHbIn LeHTp paboTaeT B YCI0BUAX
MEeXAYHapOAHON KOHKypeHUuu. Temnbl pas-
BUTUSA NPeAnpUSATUS CYLLLeCTBEHHblE — pacTeT
roco60poH3aKas 1 3akasbl HEO60POHHOIO 3Ha-
4yeHus, pacTeT 3apnnaTa, pelatoTcs counanb-
Hble Bonpockl. [opoa npnobpeTaeT BCce 6onee
COBpPEeMeHHbIN 06/IMK. Mbl COXpaHUIu CBOW Ha-
YYHO-TEXHUYECKMI NOTEHUManN, U JanbHenwee
pasBuTME 06ECNEYEHO.

KoHe4yHasa uenb paboTbl No co3gaHuio Ca-
POBCKOro MHHOBALMOHHOIMO KiacTepa co BCew
OnpeaeneHHOCTbIO Gblna 03BYYeHa AMPEKTOPOM
TexHonapka «CapoB-Cuctema» B. U. urano-
BbIM: «Mbl XOTUM 6bITb HOMEPOM OZMUH B UHHO-
BaLMOHHOM pa3BuTun Poccun!»




Sarov Builds the Future

The first meeting of the Innovation Cluster
Council presided by A.Klepach, Deputy Min-
ister for Economic Development of Russia,
was held in Sarov in late 2011. «The closed
town of Sarov must be open to the use of in-
novation technologies. The country, the town
and the key companies will benefit from it,»
said participants of the meeting. True, closed
administrative territorial units with their full-
fledged innovation product and technology
production system can be treated as proto-
types of innovation clusters of today, but still
they differ from them. Like it or not, but the
conditions in which closed administrative ter-
ritorial entities were created cannot be re-
produced now, that is why closed towns have
to organize their activities in a new format.

— The main goal of Rosatom State Corpora-
tion in Sarov is to diversify the economy of the
town and the region by means of developing clus-
ters, by attracting military complex enterprises to
producing civil goods, which would contribute to
boosting technical development of the country,
says P. Ovchinnikov, Deputy Director of Innova-
tion Management, Rosatom Corporation.

Viadimir Knyaginin, Director of North-West
Center for Strategic Development, presented a
report on «Sarov Cluster Program Development».
Here are some extracts from the presentation.

— Sarov is one of the principal arms center
in Russia, and state programs ensure the same
conditions of its functioning at least till 2020. Yet
itisin the process of changing the paradigm of its
development. The town should adequately react
to the dramatic changes of the macroeconomic
context. First and foremost, it is determined by
the fact that Sarov, as many other closed towns,
has monoprofile economy with the only backbone
enterprise, the Nuclear Center. But today such
situation impairs the economic sustainability
of the town while its dependence on financing
from the federal budget results in political risks.

The geographical location of the closed town
of Sarov, 250 km from the regional center, is not
very favorable. Aimost half of the able popula-
tion (of the total of 90,000) is connected to the
Russian Federal Nuclear Center in some way or
another. This backbone enterprise can be used
as the second pier required for Sarov economy
development as it has a tremendous research
potential including potential in the most promis-
ing areas of technologies development.

The main factor in the process of developing
new economic sectors is the conversion of mili-
tary technologies for the use in the open markets.
The most promising areas include supercomput-
ers, laser units, information technologies and
software, nuclear medicine, space technologies,
instrument making and energy-saving systems.

Three scenarios of further development are
possible. The first one can be conventionally
named as «A Closed Town: The Usual Business».
It implies incubation of new business ideas and
further development of the Nuclear Center and
the techno-park located beyond the town territory.
The advantages of the scenario include preser-
vation of the potential and security of further
development as a closed administrative unit.
For the backbone enterprise this variant ensures
preservation of its functions and enhanced pos-
sibility to work with the outer environment and
to «<manage the talented» through the develop-
ment of the techno-park. But the above risks
will be there.

V. Knyaginin / B. H. KHAruHuH

Another scenario has a conventional name of
«A Special Regime». American town of Livermore
is an example. The variant implies further devel-
opment of the techno-park, expanding the scope
of enterprises and partner companies engaged
in mastering the information technologies and
medical equipment, integrating them into such
companies as Intel, Cisco, Nokia-Siemens, Oasis,
Rosnano, Roscosmos, etc.

Implementation of this development scenario
will result in the enhanced openness of the town,
increased number of residents, commercializa-
tion of the expertise and heavier investment in
the town infrastructure development.

«A Special Regime» implies a limited access
to military-oriented facilities and open access to
organizations not engaged in the basic activities
of the Nuclear Center. The regime also implies
new functions of managing the production pro-
cess and incubation project teams. It requires
reorganization of the existing security system
while investment attractiveness of the town will
remain very low. Yet, the total amount of invest-
ments is expected to be 30 billion rubles.

The third development scenario is called
«Nuclear Technologies Cluster». French Gre-
noble is an example. The key projects include
the techno-park with its incubator of ideas and
so-called «superiority center» as well as innova-
tion networks and the cluster’s design office. In
this scenario other innovation clusters such as
Zheleznjgorsk and Saint-Petersburg clusters can
be partners of the Nuclear Center and Sarov.

Advantages of this scenario include crea-
tion of the second pier required for the town

CLUSTER

development and diversification of the economy
while the probable risks come down to lower
entrepreneurship activity in the town itself and
tougher competition on the part of other nuclear
technology centers.

As it has been noted, Rosatom State Cor-
poration prefers the third scenario and outlines
three main stages of developing an innovation
nuclear cluster:

— the organization stage that includes detec-
tion of the initiative groups, legal registration of
the cluster and election of the governing bodies
— Cluster Council and Secretariat;

— submission and approval of research and
staffing programs of the cluster participants;

— formulation of the cluster common initia-
tives.

At all these stages many other questions
are to be answered and many problems must
be solved; the problems include determination
of the cluster specialization, composition of its
participants, partners and external development
agents as well as determination of principles
and mechanisms of interaction of the cluster
with partners and external agents. It will take
time to solve the problems, and now we can
only say that the strategy of developing Sarov
as the largest innovation cluster is determined
and must be realized.

Valentin Kostyukov stressed new prospects
of receiving federal aid and attracting investors
ensured by the project. «At the Russian Nuclear
Center and in the city a favorable environment
has been created for large-scale development
projects. VNIIEF with its IT technologies and ex-
perimental base, developed business community,
education institutions and technopark will help
us easily join the information community and to
ensure a higher standard of life and production
in Sarov,» he says.

«Representatives of the Ministry of Education
and Science, Ministry of Regional Development,
Rosatom, Government of the Nizhny Novgorod
region share the same opinion: the cluster de-
velopment program will be our long-term project.
Besides development of applied sciences, engi-
neering, small and medium-size businesses, it
will help develop education, infrastructure and
economy. Of great significance is the fact that
the cluster program will be used by the Minis-
try of Economy and Development of the RF for
working out medium-term plans of the state,»
says Kostyukov.

Valery Shantsev, Governor of the Nizhny
Novgorod region, agrees that development of
Sarov differs from the development of other cities
and towns of the region: «Here is the forefront
of our science. Development processes are very
intensive, and decisions are made in line with
modern requirements. The Nuclear Center works
in the conditions of international competition.
It demonstrates significant growth: the number
of orders for military and non-military products
increases, salaries grow, social problems are
solved successfully. The city has got a modern
image. We have preserved the scientific and
technical potential, and thus further develop-
ment is ensured.»

The final goal of creating Sarov innovation
cluster was voiced by Vladimir Zhigalov, Sarov-
Sistema Technopark Director: «We want to be
Number One in the innovation development of
Russial»
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Y4yuTbiBas BbICOKYIO 3HAYMMOCTb A1 PErMoHa,
oxBaTblBatoLLero Huxxeropofckyto v Bnagumumpckyto
obnacTu, NPeACTOALEro CTPOUTENLCTBA aTOMHOM
CTaHUMKM — a pelleHne 06 3TOM YyKe NPUHATO Ha
YPOBHE NPaBUTENBLCTBA CTPaHbI, — pefjaKLuuen 3a-
nnaHMpoBaH LMK Ny6anKaLumm no Tepputopranb-
HoMy pa3BuTHio ASC KaK TOYeK pocTa B KOHTEKCTE
0o6LecTBeEHHOM 3G PEKTUBHOCTM NPOEKTOB. Havano
nporpaMmbl 66110 nonoxxeHo OAO «HWUA3MM», u ceroa-
HA Mbl 6eceflyeM C ee PyKOBOAUTENEM — AUPEKTOPOM
HUWXeropoacKoro MHCTUTYTa 3KOHOMUYECKOro pas-
Butna (HUIP), KaHAMAATOM 3KOHOMMYECKUX HayK
Bopucom TUTOBbIM.

- Bopuc MuxainoBu4, npexae 4yem Balua
opraHu3auusa BbINOJIHWUAA pa3paGoOTKy KOM-
MJIEKCHOM BapuaTUBHOM NporpamMmbl ynpasns-
€MOro couuasbHO-3KOHOMUYECKOro pa3BUTUS
HaBawwuHcKoro paoHa Huxkeropogckom o6na-
CTH, ropoackoro okpyra Mypom u Mypomckoro
paoHa BnagumupcKkon o6nactu gna oueHKu
o6uwecTBeHHOU 3P PEeKTUBHOCTU NPOEKTa CTPO-
urtenbcTtBa Huxkeropoackoi A3C, oHa y4yacTBo-
BaJjla B KOHKypce U cTajla B Hem no6eaurenem.
Y10 nomorno Bam 0GOWTH APYrUX NPETEHAEHTOB?

— O4yeBWAHO, TO, YTO Mbl Y€ MMEEM OnbIT
paboTbl C rOPoOAOM aTOMLUMKOB, B YAaCTHOCTU C
Caposom. HU3P yyactBoBan B pa3paboTke [po-
rpamMmmbl counanbHO-3KOHOMMUYECKOrO Pa3BUTUS
ropoga CapoBa Ha 1996-2000 rogbl # MNporpam-
Mbl COLiMaNbHO-3KOHOMMUYECKOro pasBmuTUS ropoaa
Caposa g0 2005 roga. Mo cytu, Hala coBMeCTHas
C ropoAcKon agMUHUCTpaumMen paboTa Nonoxuna
Hayano o6pa3oBaHuio CapoBCKOro TexHonapka.

- C yem cBfi3aHa HacTosLWan paéora?

— Kak mbl yacHuaun B npouecce paboTbl Hag
npoekTom, pykosoactso OAO «HUA3MM» un cam au-
peKTop MHCTUTYTa B. U. JIuMapeHKo B LJOCTaTOYHOM
Mepe BlafeloT CUTyaunen, CIIOXUBLLENCS Ha YxKe
nocTpoeHHbIX B Poccun AISC, 3anoxeHHbIX elle B
COBETCKOE Bpems, ¢ MHOPACTPYKTYPHbIM U COLM-
anbHbIM 06YCTPOMCTBOM, ONpPaBAAHHbIM B YCIOBUSAX
LleHTpaNM30BaHHOro0 yrnpaBneHns 3KOHOMUKON.

Hecnpocta 6b1n1 06bsAB/IEeHa Takas KOHKypcHas
TemaTuKa. Kpome Toro, yxe B CaMMUX UCXOAHbIX Tpe-
60BaHuUsAX Oblla 3a50XeHa AocTatovHas rnybuHa
nccnefoBaHus, KCtaTu, NMPaKTUYeCcKU NMUIOTHOIoO
NpoeKTa NPUMEHUTENbHO K COBPEMEHHOMY 3KOHO-
MMWYECKOMY COCTOSIHMIO CTPaHbI.

3aKa34MK COBEPLLUEHHO TOYHO ONPEeAEN I, 4TO
[aHHbIM NPOEKT, 6yab OH CaMblM TEXHONOMMYHbIM
N ahdEKTUBHBIM, HE MOXET CyllecTBOBaTb M30-
JIMPOBAHHO OT OKPY)KaloLEero 3KOHOMUYECKOro 1
coumanbHoro doHa, KOTopbIn B YCIOBUSAX PbIHOYHON
3KOHOMWKM [OCTaTOMHO BapuaTUBEH.

0Oco6eHHO NOKasaTeNeH, Hanpumep, onbIT ropo-
na bunnbuHo Ha YyKoTke. Tam HaceneHune ¢ 1989
rofa CoKpaTMIoCh NOYTK B TpM pa3a: ¢ 15,6 o 5,6
TbICHYU XKUTENEN, B pe3ynbTaTe CHUXKEHa Harpy3Ka
Ha A3C B oT/IM4YMeE ypanbCKOro OT ropoaa 3apeu-
HbI, KOTOpbIV 6naroaaps ctpouTensctey ASC npe-
BpaTUICS B HAy4YHO-TEXHUYECKUI aHKNaB aTOMHOM
MHAYCTPUU U CONPSIXKEHHBIX C HEW MPOU3BOACTB U
YCTOMYMBO OT/IMHAETCH OT MHOMMX APYrMX ropoaoB
TOM ke CBEpANOBCKOM 061acTu

Jllo6as To4Ka pocTa B COBPEMEHHbIX YCII0BUAX
[I0O/I3XHa BbI3blBaTb OXMBMIEHWE AEATENbHOCTU APYrrX
oTpacnen, UHGPacTPYKTypHOro 06yCTPOMCTBA U Yyy-
lweHue counanbHorn chdepbl. CO6CTBEHHO, NEPBbLIM
ny6AMYHbIM MEPONPUATUEM Bblla OpraHMsauns u
npoBeaeHue Kpyrnoro ctona «Co3aaHue 1 BAnaHue
«TOYEK POCTa» Ha pa3BUTME MYHULUMNANbHbIX 06-
pasoBaHui» B pamkax VIl MexxayHapoaHOW Hayu-
HO-NpaKTUyecKkom KoHdepeHunn «focygapcTBeHHOE
peryiMpoBaHmMe 3KOHOMWUKKW. MHHOBALIMOHHbIN MyTb
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byayuiee Huxeropoackoun A3C:
TEPPUTOPHAbHbIK U OOLLLECTBEHHbIWN aCMeKTbl

B. M. TutoB

pasBuTus», coctosBlencsa 19-21 anpensa B HHIY
um. H. W. Jlo6ayeBckoro.

XoTenocb 6bl CKa3aTb HECKOJIbKO C/IOB O CO-
LMoNiornyeckoM obecnevyeHnn agaHHom pabotol. B
COLMONOMNM MHOTJia CYLLLECTBYIOT TaK Ha3blBaeMble
napajoKcbl 34paBoro cmbicna, NPOUCXOAMT OMpo-
BEPKEHMNE AKOObI NPaBA0ONOA0GHbIX YTBEPKAEHNUN.
Heo6xoanMMo UMeTb peanbHoe npeacTaBfieHne 06
06LLEeCTBEHHOM MHEHMM NO TOW UKW MHOM Npobne-
Me, B 3TOM CMbICNE€ Mbl OPUEHTUPOBAINCH Ha CO-
LuMonoros HaunoHanbHOro nccnenoBaTelbCKoro
yHuBepcuteTa — HHIY um. H. U. Jlo6ayescKoro, B
4aCTHOCTHU Ha Kadeapy NpuKIagHON CouMOoNornu
n ee pykosoautens A. A. MyamHa. OHM npoBoannu
nccnefoBaHMe Mo OTHOLLUEHWIO HAaCeNeHUs K CTpo-
UTENbCTBY, KOTOPOE B caMOM Ha4asne 6bl10 AocTa-
TOYHO HEOAHO3Ha4YHbIM. O6CTaHOBKa M O CUX NOpP
elle Harpeta, XoTa rpagyc cTpacTen yxe Hadvan
CTPEMUTENBHO NaaaThb.

- Bbl cuuTaeTe, 3T0 CBA3aHO C MOJIMTUKOMN
WU C IKOHOMMUKOW?

— W cTtemucapyrum. Ho 3KOHOMKUKa OCHOBaHa
Ha 3paBOM CMbIC/IE, UHAYE 3TO HE ECTb IKOHOMMU-
Ka, a NPOMbILLNIEHHOCTb Bceraa 6yaet Tpe6oBatb
3HEpPreTuyeckoro obecneyeHns. M 3aecb BO3MOXKEH
KOMMPOMWCCHbIV BapuaHT NOCTENEHHOro yxoaa oT
yrneBoJopOAHON 3aBUCUMOCTH.

— CaMo 3KOHOMMHYECKOe coepKaHue npo-
rpamMmbl, B 4eM OHO?

— HecmoTpsa Ha cneydrnyHOCTb aTOMHOM 3HEP-
reTUKM, CUHEPreTUKa 0BO/bHO LWMPOKaA, 3TO CBSA3a-
HO BO MHOIOM C BbICOKOTEXHOSIOTMYHbBIM MPOU3BOA-
cTBOM. Tenepb BO3HUKAET NOHUMaHWe (NpeacTtaBbTe
cebe, MHOrMe CYUTanu, 4To B MOCTUHAYCTPUANIbHOM
0o6LLecTBe MPOMBILIEHHOCTb €CNU U BYAET HYXKHa,
TO JOSIKHA OTOMTM Ha 3a[lHWMI NnaH), 4To pa3BUTHE
3KOHOMMWKM 3HAHUM HEBO3MOXHO 6€3 Halniunsg B
CTpaHe HayKOEMKMX TEXHONOIMMI, NPOCTO MHHOBA-
LLMOHHbIW NPOAYKT He Ha YeM ByfeT U3rotosuTb. [la
W 3N1eMEHTHYI0 6a3y HeobxoaAMMo GopMUpoBaTh NOA
TaKue NpoeKTbl. Beab aTtoMHasa oTpac/ib ABaseTcs
Ba)KHeNLEeN cTpaTernyeckom oTpaciblo U aBnseT-
csi Hanbonee NpuBNeKaTeNbHON A9 BCAKOro poja
TEPPOPUCTUHECKOM AEATENTIBHOCTH, CMOCOBHOM MpU-
BOAMTb [aKe K TEXHOreHHbIM KaTacTpodam.

3T0 OTHOCUTCS He cob6CTBEHHO K AJC, HO KO
BCEMY TOMY, YTO UMEET YYXKYI0 3/1EeMEHTHYI0 6a3y. Mbl
He cy4alHo co3aaeM 0Te4eCTBEHHbIE KnacTepsl, U
B NepBylo 04epeab B aTOMHOW NMPOMbILLIEHHOCTH.
[MoHATHO, 4TO Poccusa 3aMeTHO OTCTana B pa3BuUTUmn
pPaAMO3NEKTPOHHOM MPOMBILWIEHHOCTH, HO CBOIO
PaanoaNEeKTPOHUKY Mbl BblNyCKaTb MPOCTO 06513aHbl,
MHaye Cuibl TOPMOXKEHUS BCEN IKOHOMMUKM PaHO UK
NMO3/HO CTaHyT elle 6onee HapacTaTb. B aToMHOM
oTpacnu TeopeTnyeckas U aKcnepumeHTanbHas

$u3nKa HaxoauTCA Ha BbICOKOM YPOBHE, OLHAKO
Ha aTOMHO-MONEKY/IAPHOM YPOBHE MPOUCXOAAT He
TONbKO GU3NYECKME MPOLLECCHI, HO Y 3aPOXKAAIOTCS
XMMUYECKKNe, KOTopble MOTyT 6bITb UCMNOMIb30BaHbI,
B 4YaCTHOCTU, B MeAULMHE.

Koraa Mbl npegnonaraem TOT UW MHOM BapuaHT
pPasBUTUS Ha pPerMoHansbHOM W AaXKe Ha MeXpe-
rMOHANbHOM YPOBHE, TO B/IUSHUE «TOYEK pocTar»
OCYLLECTBNAETCS B TOM YUC/Ee Yeped CO3aHne He-
KOTOPbIX Hay4HO-NPOU3BOACTBEHHbLIX 06pa30Ba-
HUI, NpegycMaTpUBaloWmnX MEXANCLUNINHAPHOE,
MeXoTpacneBoe pa3BuTue. Kak n3BecTHo, Bce 60/b-
WMe OTKPbITUS OCYLLECTBASNINCL HA CTbIKE HayK.
Mbl Bcerga ctapaemcs 06 aToM He 3abblBaTb U
BbICTPaMBaTb COOTBETCTBYIOLLYIO METOLONIOTUIO B
3KOHOMMYECKOM U COLMaNbHOM paKypcax.

YT0 KacaeTcs perMoHanbHOro pa3BuTHsS, TO TEH-
[EeHLMS B NEPECMOTPE MEKOBIOAKETHBIX OTHOLLEHWM
6naronpUATHO CONYTCTBYET Kak camMon niee pas-
BUTUSA NPOEKTA, TaK U HaNaxu1BaHUIo 60oee TeCHbIX
OTHOLUEHMI MeXAY aTOMLLMKaMMU U IKOHOMUCTaMMU-
pervoHanamMu, He roBOpPS ye 0 MexoTpacnesbix. Bce
WAET K CUHEPrETUKE, TO eCTb KOrAa YCUIIUA anbsHca
3G dEKTUBHEE CYMMbI YCUANIA KaXKAOrO B OTAENbHOCTH.

[lpyrium acneKkToM TeppuToprUanbHOro pa3BuTus
aBnseTca GoKycMpoBaHue Lenen pasButua MyHu-
uMnanbHbIx 06pa3oBaHKit. 34ecb COCPEfOTOYEHbI
caMble 3Ha4nmble Npobnemsl. MyT1 pelleHns 3KOHO-
MUWYECKMX COLManbHbIX NPOBAEM Ha MyHULMNANbLHOM
YPOBHE M €CTb KBUHT3ICCEHLMSA ycrexa peannsaunm
NpoeKTa 1 0NoCPeAOBaHHOr0 NPUBNEYEHNS CTOPOH-
HWKOB B NOMb3Y peann3aLiMn Takoro poaa NpoeKToB,
KOTOpble MOryT NPeTeHA0BaTb Ha «TOYKKU poCTar.

— HackonbKo BaXXeH cerogHs o6uecTBeH-
HbIA BEKTOP pa3BUTUA NOJOGHbIX NPOEKTOB?

— Mpuwno Takoe Bpems, Koraa Henb3s He y4u-
TbiBaTb MHEHWE NIOAEN, KOTOPbIE MPOXKMBAIOT Ha
3TUX TEPPUTOPUSAX, NMPU CTPOUTENBCTBE OOBLEKTOB
KpynHoro macwTtaba. MoHATHO, YTO cyllecTByeT
rocyaapcTBeHHas noauTuKa, HO BaxkHbl ntoan. Mol
[OKHbI MOHWMAaTb, KaK JOMIXKHa pa3BMBaTbCS CO-
LManbHas MHOPACTPYKTypa, YTO JOMKHO GbITb MO-
CTPOEHO, Kakne KOMMYHUKaLMKU, KaK OHU OO/MKHbI
B3aumMoencTsoBaTtb. Mbl He 3aHUMaeMCcs NOJIUTU-
KOW, Mbl HE IBNSEMCS UHXMHUPUHIOBOW KOMNaHWeN,
Mbl 3aHUMaeMCsl 3KOHOMUKOW. [MaBHbIM Ans Hac
AB/IAETCA YENOBEYECKMIN DaKTOP, KAYECTBO U3HU.
Mbl, KOHEYHO e, B ONpeaeneHHon Mepe A0MKHbI
NpeAcTaBnaTb, KaK CTPOATCS U paboTaloT 06bEKTHI,
HO OHM ANS Hac BbICTYNatoT KaK BTOPOCTENEHHbIE.

[naBHOE N9 Hac — camu N0AN, MO3ITOMY IKOHO-
MUKa MyHULIMNanbHbIX 06pa3oBaHuit 1 colmanbHble
nporpamMmbl AOXHbI paccMaTpuBaTbCs BO B3au-
MOJENCTBUMN.

— A 4YTo KacaeTcs 3aBTpalUHEro gHA?..

— Mbl JOMKHbBI YBEPEHHO MATH B 3aBTpa. Kak
CKasan Yunbsm [M6COoH, Byayliee yxe HacTynuno,
TOJIbKO OHO HEPABHOMEPHO pacrnpeaeneHo. Xapak-
TepeH TOT daKT, YTO B aTOMHOW 3HEPreTuKe BOC-
X0 Ha4YMHaeTCs He Ha BOCTOKE, @ y Hac, MMEHHO
B Poccuiickon depepaunn. Y Mbl JOMKHbBI aTOMY
COOTBETCTBOBATb. KpoMe TOro, HamepeHbl NPoBO-
[MTb onepexatoLue, GopcanTHble UCCNIef0BaHUS Mo
LUMPOKOMY CMEKTPY Pa3BUTUSA HAYKU U TEXHONOMUN.

Heo6xoanmo paboTaTb He TONbKO C peannsa-
LiMen NporpamMmbl, CBA3aHHOW CO CTPOUTENbCTBOM
Huxkeropoackon ASC, HO 1 ¢ ApYrMMUK 06 beKTamMu, U
HeNb3s OCTaHaBNMBaTLCSA Ha JOCTUTHYTOM, Bedb BCe
noABEPKEHO UBMEHEHUAM; HEOOXOANMO OCYLLECT-
BNSITb MOHUTOPUHT, YTOObI CBOEBPEMEHHO BHOCUTb
KOPPEKTUBSI. NpoLecc JoMKeH UMETb yripaBisembli
W NpeackasyeMblit XxapaKkrep.

Mapus BOPUCOBA
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CounanbHO-3KOHOMUYECKNE N3MEHEHNS
Ha TEPPUTOPUN B CBA3UN CO CTPOUTENILCTBOM
1 3KcnayatTaunen aToMHOU 3/1eKTPOCTaHL UMK

A. 10. daiikos,
3amecTtuTenb gupekropa HU3P no HayKe,
AOKTOP 3KOHOMH4YECKMX HayK

B 2011 roay HuKeropoacKum MHCTUTYT
3KOHOMuU4Yeckoro passutua (HUIP) Hauan
pa6oTbl N0 OLLeHKE U NMPOEKTUPOBAHMUIO CO-
LMUa/IbHO-3IKOHOMMUYECKMX U3MEHEHUI Ha Tep-
putopusax Huxeropogckou u BnaguMmupcKon
o6nacTeli B CBA3U C BO3MOKHbIM CTPOUTE/Ib-
cTBom B HaBawmHcKom paioHe Huxkeropog-
CKOW aTOMHOW 3J1IEKTPOCTaHLIUM.

ATOMHas 3/IEKTPOCTaHLMS — KPYMHbIA Npo-
MblLLAEHHbIN 06BbEKT. Ero CTPOUTENBCTBO MEHAET
He TO/IbKO 3HEPrETUYECKUE XapaKTEPUCTUKHM CO-
OTBETCTBYIOLLErO PErMOHA, HO M BHOCUT 3aMeT-
Hbl€ KOPPEKTMBbI B COLIMANbHO-3KOHOMUYECKME
npoLieccsi.

3 Hos16ps 2011 roaa BhILLIO PacrnopsixKeHne
MNpaBuTenbcTBa Poccuickon depepauum o CTPOU-
TenbCcTBe HNMKEropoacKom aTOMHOM 9NEKTPOCTaH-
uMn B HaBalWMHCKOM panoHe HuKeropoackowm
obnactu. Mnouwanka nog ctpoutenscteBo HAIC
pacnonoxeHa B 160 kM oT HukHero HoBropo-
[a, B 25 KM OT paloHHOro LieHTpa HaBawwuHo, B
55 Km 0T ropogoBs Bbikca u Kynebaku, B 60 Km
oT ropoga Masnoso n B 30 kKM oT Mypoma. o
npeaBapuTeNibHbIM OLIEHKaM, B MMKOBbI Nep1os
cTpoutenbctBa (2020-2021 roabl) Ha naowanxe
6yneT 3a1eMCTBOBAHO 0 12 ThiCAY YeN0BEK. IKC-
nayatalMoHHbIM NepcoHan AByX6/104HOM CTaHLUK
COCTaBUT NpeanonoxutenbHo Ao 2000 yenosek. U
CTPOUTENU, U PABGOTHUKM CTAHLMK JOSIXKHbI IAe-TO
XWTb (@ 3HAYWUT, HEOBXOAMMO BO3BEEHNE HKMU-
NbSl, YTO KaK MUHUMYM €elLLe YBENUYUT KOJTMYECTBO
CTPOUTESIbHbIX PAabG0o4KX), N0SIb30BATLCH COOTBET-
CTBYtOLLEN UHOPACTPYKTYPON (KOMMYHaNbHON,
COLManbHOW, peKpeaLMoOHHOM, TPAHCMOPTHON U
T. A.), KTO-TO NpUEeET C CEMbEN, KTO-TO BCTYMUT
B GpaK, YBE/IMUYUTCS POXKAAEMOCTb, MOTPEBYIOTCS
S1CNK, ETCKME cafbl, WKOMbI U T. 4.

Bce a1 «qononHuTenbHble» abPeKThbl, Ha-
BEPHOE, HE OCOBEHHO aKTyallbHbl, ECIN pPeyb
WIET 0 CTPOUTENbCTBE 06bEKTA PSAAOM C KPYMHbIM
ropoaom. B Haliem cnyyae ropos HaBalunHo no
YWCNEHHOCTU HaceneHns — 17 TbicaY YENOBEK —
COMOCTaBMM C TEM KOIMYECTBOM PabOTHUKOB,
KoTopble npueayt Ha ctpoutenbctBso A3C. He
TOJIbKO XKWJ1be, HO M HEKOTOpPbIE chepbl AesiTeNb-
HOCTM NpUAETCA co34aBaTh MPAKTUYECKH C HyNS.
HecnoHo NpeanonoxuTb, 4TO UBMEHEHHMS B CO-
LLManbHOM 1 3KOHOMUYECKON cdepax, CBA3aHHble
co ctpouTenbctBoM ASC, 3aTPOHYT He TOJIbKO
HaBaluWHCKKI, HO 1 coceaHMe panoHbl. CTpou-
TeNbHas NiolaaKa CTaHEeT JONTOBPEMEHHOM «TOY-
KOWM NPUTSKEHUS» paBoyen Cuibl U UHBECTULINNA.

Ons apdeKTMBHON peanusaumm dopmupy-
tollerocsl NoTeHUMana pa3BUTUS TeEPPUTOPUH,
M3BEYEHMS MaKCMMalbHOM NOJb3bl AN Huxke-
ropoAcKov 06/1acTu B LIENOM, NpeaynpexaeHums
HeraTMBHbIX COLMabHbIX MPOLLECCOB (KOTOpble
HEM3MEHHO BO3HMKAIOT Npy 60bLIOM CKOMe-
HUW Ntoaen) Heobxoanma 3apaHee NpoaymMmaHHas
3KOHOMMYECKas, coupnanbHas U CTPYKTypHas no-
NIMTMKa. Hanbonee 3anHTEPECOBAHHbIN U B TO e
BPEMS MMEIOLLMI peanbHble pblvarn BAUSHUA
CYObEKT TaKOM MNOJIMTUKKU — 061lacTHasi BNacTb.

A. 10. daiikos

Heo6xoanMmMo noaYepKHYTb, YTO B AAHHOM
cnyyae peyb naet 06 yHUKanbHOM siBleHun. B
NOCTCOBETCKOW UCTOPUMU eLLLe He BbII0 NPUMEPOB
BO3BE[EeHNs HOBOrO ropoja npv BHOBb CTPOSi-
LemMcs KpyrnHoM npomblluneHHom obbekTe. Ecnn
paccmaTpuBaTb Te e A3C, TO CTPOMTENLCTBO
BCeX CTaHuun HavaTo B CoBeTcKkoM Colo3e ¢ uc-
nonb30BaHMEM YCII0BUIA U BO3MOXKHOCTEN NnaHo-
BOW 3KOHOMWKK. HOBblEe 3HEPro6I10KK CTPOATCA
PSAOM C YXKE CYLLECTBYIOWMMU CTaHLUAMM.

He cTouT 3abbiBaTh, YTO BaXHbIM KaTanu-
3aTOPOM 3KOHOMUYECKOro addeKTa aBnsercs
06LecTBEHHOe cornacue, To eCcTb NOHUMaHue
pa3HbIMK CoLMabHbIMM FpynnamMu NepcnexkTms
pasBUTUSA, CBA3AHHbIX C peanu3aumen NpoeK-
Ta — cTpoutenbcTBa ASC. 310, KaK NoKasbiBaeT
NpaKTUKa, O4EeHb CMOXHbIK Bonpoc. Pagnodo-
6151 BO BCEX CTPaHax pasbirpbiBaeTcst pasHbiMu

Puc.1. O6wee KONUYECTBO aTOMHbIX
peaKToOpoB B pa6oTe U CTPOSALYUXCS.
UcTtouHuK: Nuclear Power Plants
Information. Power Reactor Information
System (PRIS) IAEA URL http://www.iaea.
org/programmes/a2/index.html (aata 06-
paweHns 31.01.2012)

rpynnamMu u NapTMamu 4ns JOCTUXKEHUS KaKUX-TO
CBOWX Lienewn. Poccust He UCKtoYeHue.

Y4uTbiBas CTONIb Pa3HOMIaHOBbLIE BBOAHbIE,
Mbl MOCYUTANN, YTO HAYMHATb PACCYKAEHMS Ha
[laHHylo TeMy HEOOXOANMO He ¢ HaBallMHCKOro
paioHa 1 Huxeropoackom 061acTu, a C HECKOSb-
KO 60/ee LWMPOKOro 063opa — TEKYLLErO COCTOS-
HWS U MePCNEeKTUB MUPOBOV aTOMHOMN SHEPTETUKM
M XOTS 6Gbl KPaTKOr0 aHan3a coLmaibHO-3KOHO-
MUWYECKOTrO NMOMOXEHMSA CYLLECTBYIOLLMX «TOPOLOB
npu ASC» B Poccuiickon denepauuu.

AToMHas 3HepreTUKa B Mupe

CerogHsa 30 cTpaH MMEET Ha CBOEW Teppu-
TOPUKN aTOMHbIE 3N1EeKTPOCTaHLUMUK. [0 JaHHbIM
nHdopmaLmoHHOM cuctembl PRIS MATAT3,
no coctosiHMtio Ha 31.01.2012 Bo BCceM mupe
aKcnnyaTupoBanacb 435 aTOMHbIX PeaKkTopoB
C CYMMapHOW YCTaHOB/IEHHOW 3IEKTPUYECKOM
MoLLHOCTbO0 368258 MBT (3), 63 3Hepro6iokKa
HaxoAWNUCh B MpoLiecce cTpouTenbcTBa (puc. 1),
5 — ocTaHOBNEHbI AN MOAEPHU3ALMM.

[lons aTOMHOMN 3HEPreTKK B 06LLeM aHeproba-
NaHce CTpaHbl pa3nnyaeTcs A1 PadHblx rocyaapcTs
1 COCTaBNSIET OT NpUMepPHO 2% B MaKkucTaHe, UHaum
n Kutae no 74% Bo ®paHumun. CTOUT OTMETUTb, H4TO
[N151 Pa3BUTbIX FOCYAAPCTB, UCMOSb3YIOLMX aTOMHbIE
3NEKTPOCTaHLMK, 3TOT NOKa3aTeNlb COCTaBNAET B
cpegHem 35-37% (puc. 2).

Mo nporHo3y MATIATS, k 2020 rogy B Mupe
nosiBATCS ellé 60 aaepHbIX 3NEKTPOCTaHLMKA, a

Puc. 2. lona aTOMHO 3HEpPreTMKu B
o6uem aHepro6anaHce cTpaHbl, B %%,
2010 r. UctouHuK: Nuclear Power Plants
Information. Power Reactor Information
System (PRIS) IAEA URL http://www.iaea.
org/programmes/a2/index.html (aata 06-
paweHns 01.02.2012)
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Ta6nuua 1. 06wue ceegeHusn 06 A3C B Poccuiickon Pepepauuun

PaccTosiHue po

GnvxKanwero Paccrosnue
A3C ropoga AO KPYNHOro
(npoxxuBaHue ropoga
paGoTHUKOB)
B . banakoBo — CapatoB —
8 Km 160 Km
3apeyHbin — EkaTtepuHbypr
Benosipckas 3 KM 60 kM
Bunnéuxo —
Bunubuxckasn 3.5 KM
TBepb —
KanuHuHckas Yoomna — 2 Km 125 K
Mocksa - 330 4 4000
MonsapHble MypmaHCcK —
eheErR 3opu — 12 Km 224 Km
Kypckas Kypqa;;s =& Kypck — 40 Km
o CaHKT-
CocHoBbIVi Bop
JleHuHrpaackas MNeTepbypr —
- 5Km
80 Km
HoBOBOpOHEK- HoBoBopoHex BopoHex —
cKas — 5Kkm 45 Kkm
BonrogoHck —  PocToB-Ha-[JoHy
Poctosckas 12 kM _ 230 kM
Bonrorpag —
300 K 2 2000
[JecHoropcKk — CMONEHCK —
CmoneHcKas e 150 K

NPOU3BOACTBO 3/IEKTPO3HEPrK Ha AIC yBenu-
yuTca Ha 65%.

Poccuiickne (coBeTCKME) opraHmn3aLunun no-
cTponnu 3a py6exom 33 aHeprobnoka Ha 10 A3C.
B HacTosLee BpeMs POCCMMCKMMM OpraHn3aLim-
MU 3a py6EXOM OCYLLECTBNSETCS CTPOUTENLCTBO
aTOMHbIX cTaHuun «Kygankynam» (MHaus), «by-
wep» (MpaH) n «beneHe» (bonrapus), NpogomxKa-
eTcs cTponTenbctBo ASC «MoxoBue» (CnoBakus)
N «TaHbBaHb-2» (K1Tan), nognucaHbl cornalleHns
Ha cTpoutenbcTBo AC «AkKyto» (Typuwms), be-
nopycckont AQC, 3-ro 1 4-ro aHepro6/710KOB Ha
XmenbHUukon A3C (YkpanHa)

MNMocne pacnapa Cosetckoro Coto3a 3apy-
6eXXHbIMW OKa3annch elé 6 aTOMHbIX 3N1EKTPO-
CTaHUWM, KOTOpble cerogHa obcnyxmBatoTes
POCCUNCKMMM opraHn3aumsamm: ApmsHckas ASC
(ApmeHus), OxkHO-YKpanHckasa ASC (YkpauHa),
3anoporcKkasa A3C (YKpauHa), PoBeHcKas ASC
(YkpanHa), XmenbHuuKkas ASC (YkpauHa), HepHo-
6biibcKas ASC (YkpauHa).

ATtomHan 3HepreTuka B Poccum.
CouuanbHO-3KOHOMMWYECKOEe pa3BUTHE
rOPOAOB NPHU aTOMHbIX 3JIEKTPOCTAHLUAX

O6wue cBeaeHus. B HacTosiLlee Bpems B
Poccuinckon depepaumm akecnnyatupytotes 10
ATOMHbIX 3NIEKTPOCTaHLMI, Ha KOTOPbIX QYHKLMO-
HupytoT 33 3Hepro6/oKa. B pa3Hol ctagum cTpou-
TenbcTBa HaxoasaTces eule 10 aHeprobnoKos. CeMb
BHOBb CTPOSILLMXCS IHEPTrOB/IOKOB PACMONOKEHbI
Ha aevictBylolwmx AQC nnv B HEMOCPEACTBEHHOM
61130CTH OT HUKX, ABa (banTtuiickas AQC) — B «iu-
cToM none». O6uwme ceBeeHns 0 ENCTBYIOLLMX
poccuickmx ASC npuBeaeHbl B Tabn. 1.

Bce cyuwectBytowme ASC npoeKktupoBanmchb
M Havyanu ctpoutbes ao 1991 roaa. Mpu ux npo-
EKTUPOBAHUU U CTPOUTENLCTBE, KaK M Npu BO3-
BEeAEHUM ApYrux KpynHbix 06bektos B CCCP, nc-
nob30BanUCb MOBGUAN3ALMOHHbIE BO3MOXHOCTH
N1aHOBOW 3KOHOMWKM — B 6O/bLUMHCTBE CllyYaeB
psiaoM ¢ ASC npoeKTUpoBascs NocenoK cTpouTe-
new, a 3atem — pa6otHnkoB ASC. NcknoveHns
coctaBnstoT Tpu A3C: PocToBCKas, banakoBckas
n JleHUHrpagcKas, KoTopble BO3BOAWINCH PAAOM
C Y)K€e CyLLEeCTBYIOWMMM FOPOAaMH.
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Kon-Bo 3b

Ooo6wasn Hauano Bsop B
MOLLHOCTb, CTPOUTENbCTBA  JKCNJyaTauuio

MBT nepsoro 3b nepsoro 3b
4 4000 1977 1985
1 600 1958 1964
4 192 1966 1974
1974 1984 - 4100
4 1760 1963 1973
4 4000 1971 1977
4 4000 1967 1973
3 1834 1957 1964

1977 2001 - 3500-4000
3 3000 1975 1982

bonbwurHCTBO ropogos npu A3C umetot
CPEAHIOI0 YUCNEHHOCTb HaceneHus 15—60 Tbicay
yenoBeK. McKknoyeHus coctaBnaior bunnmbuHo
(5,3 TbIC. Yen.), BonrogoHck (170 Tbic.4en.) u
banakoso (okono 200 Tbic.4en.).

[MpaKTnyeckn ana Bcex ropooB aToOMHble
3NIEKTPOCTaHLUMM ABASIOTCA rpagoobpasyiowu-
MU npeanpuatuamu. NMommumo ASC BO BCeEX 3TUX
ropojax pacnofioxKeHbl NpeanpuaTus, 06CnyKu-
Batowme ASC: peMOHTHbIE, TPaHCMNOPTHbIE U MPOoY.

OKOoHOMUKO-reorpadpuyeckoe nosoxeHune
ropoaos npu A3C. BoNbLNHCTBO aTOMHbIX 9/1EK-
TPOCTaHLMM pacrnonoxeHbl B npegenax 3—8 Km
0T ropoAa-CnyTHMKa, HECKOMIbKO Janblie (12-15
KM) HaxoasaTtcsa PoctoBckas u Konbckas ASC.

10 OTHOLWWEHMIO K KPYMHbIM FropoAam (pervo-
HanbHble LleHTPbl), ropoaa npu ASC MOXHO pas-
[eNnTb Ha 2 rpynnbl:

— HaxopsALWMecs B OTHOCHUTENbHOM 61M30CTH
(po 60 KM) OT perMoHasnbHbIX LLEHTPOB (3apeyHbii,
KypyatoB, CocHoBbI# Bop, HOBOBOPOHEXK);

— HaxofsiLMecs OTHOCUTENbHO AaneKo (6onee
150 KM) OT permoHasbHbIX LLeHTpoB (banakoso,
bunubuHo, Yoomnsg, MonapHble 3opu, Boaro-
OOHCK, [1eCHOropck).

JKoHoMMKaA ropogoB npu A3C. bonbluas
4acTb ropoaos npu ASC MMeeT SPKO BbIparKEHHYIO
MOHOCMNELMANU3UPOBAHHYIO CTPYKTYPY 3KOHO-
MuKK. Jons ASC B o6bemax NpPOMbILIEHHOIO
NPOU3BOACTBA Aaxe B TAKMX 4OCTAaTOYHO KPYMHbIX
ropojgax, kak banakoso u BonrogoHck, cocTtaB-
nsaet 6onee 50%. B ocTanbHbIX ropogax 3ta Aons
cocTtasnset 6onee 90%.

[ins Bcex paccMaTprMBaeMbIX FrOPOLOB aToM-
Has oTpacib ABNAeTcs rpagoobpasyollen. B
BonrogoHcke BTOpbIM MO 3HAYUMMOCTH /15 FOpO-
na npeanpusatuem aensetca OAO «JHepromalu-
ATOMMaLL» (YUCNEHHOCTb NepcoHana — OKOJo
3000 4yenosek), BbiNycKalouee B TOM 4yucne
n obopyaoBaHue Anst aTOMHOW NPOMbILLIEH-
HocTu. B CocHoBom Bopy nomumo JIA3C pa-
6oTaloT NpeanpuaTUs aTOMHOM MPOMbILLINEH-
HocTn — PrYM NCK «PagoH», HUTU mnm. A. T.
AnekcaHgpoBa U Ap. B Hanbonblien crenenu
avMBepcuduLmMpoBaHa 3KOHOMUKKa . banakoso,
rae ocHoBHbIMM (NoMuMo A3C) npeanpuUaTUIMu

Konnuyecteo
M paGoOTHUKOB Ha
A3C (6e3 yyeta CTpouTeNnbCTBO
BblB€Jl€HHbIX i,
cTpouTenen HoBbIX 3b
peaKTopoB
HOBbIX
3HEeproG0KoB)
- 4000 -
2 -1981, Crpoutes 1
1989 ALY HOBbI 3B
- 757
- 2000
- 5000
Crtpowutcs 2
- R HoBbIX 3B
2 -1988, Crpoutcs 2
1990 Y HoBbIX 9b
Crpoutcs 2
HoBbIX OB
- 4800

anstotca OAO «banakoBpe3uHa» (nepcoHan —
okon10 10000 yen.), npeanpusaTUs XMMUYECKOM
NPOMbILLINEHHOCTH.

Ycunenne MoHocneuuanudauum MOXKHO
0XuAaTb B ropojax, rae CTpositca HOBble aHep-
ro61oku: 3apeydHbiit (CBepanosckas 06nacTb),
CocHoBbIn bop, HoBoBOpoHEX, BonrogoHcK.

B uenom B ropoaax npv ASC He6onbLias Aons
HaceneHus 3aHaTa B MasioM GU3Hece U HaCTHOM
npeanpuHumaTenscTee. Hanbonblwnin NpoLeHT
3aHATbIX B MaloM 6M3Hece 1 YaCTHOM npeanpu-
HMMaTenbCTBE oTMeYaeTcs B I. KypyaToB — OKONO
20% 3aHATOro B 9KOHOMMWKE HaceneHus.

[Aemorpadusa n 3aHATOCTb HaceNeHus.
O6ulen TeHaAeHUMER NPaKTUYECKN BCEX FOPo-
noB npu ASC ABnaeTca yMeHblIEHWE KOIMYeCcTBa
HaceneHus (Tabn. 2). 3To COOTBETCTBYET TPEHAY
MasbIX U cpefHuX ropodos Poccuu.

Bo Bcex ropogax, 3a ucknoveHnem Kypya-
ToBa, B nocneaHne 3—4 roga oTMevaeTcs ecre-
CTBEHHas ybblnb HaceneHus (CMEpPTHOCTb npe-
BbILLAET POXAAEeMOCTb). MUIrpaLMOHHbIM NOTOK
MONOXMUTENbHbBIN B rOPOAaXx, rae OCyLLeCTBAAETCS
CTPOUTENBLCTBO HOBbIX 3HepPro610KkoB: CocHO-
BbIM Bop, BonrogoHcK, HoBoBopoHeX. Cneayet
OTMETUTb, YTO A0 Ha4vana CTPOUTeNbCTBa AMHa-
MWKa MUrpauuu B 3TUX ropojax Takxke Obina
oTpuLaTebHOW.

Cepbe3HblM HeratuBHbIM GaKTOpOM, OT-
pa*kaloLWMMCcs Ha 3aHATOCTU HACeNeHUs U Cco-
OTBETCTBEHHO MWUrpauuun SBNSETCA BbIBOA U3
3KcnnyaTauum peaktopoB (3apeyHblin, HoBo-
BOpOHEX). Elle ogHa npuymMHa oTpuLaTebHOM
MUrpauumn — oNTMMMU3auns nepcoHana Ha 06b-
ektax K «Pocatom». OTMeyaeTcs nocTeneHHoe
COKpallleHne nepcoHana npakTUYecKn Ha Bcex
nencteyolwmx ASC. MoHocneunannampoBaHHas
3KOHOMMKa ABNAETCA NPUYMHOM Y3KOrO PbIHKa
TpyZa, 4To NPOBOLMPYET OTbE3[ CNeLNanncToB,
He pab6oTatolmx Ha ASC.

B uenom ans ropogos npu A3C opuumanbHbie
nokazaTenu 6e3paboTuubl HeBeNUKKN (1-2%).
OpaHako Ans psija ropofoB xapaKTepHa CKpbl-
Tas 6e3pabotuua. Hanpumep, B 3apeyHoMm 3a
npegenamu ropoga paéotatoT Ao 5000 yen. na
17,5 TbIC. Ye. 3KOHOMUYECKM aKTUBHOIO Hace-




nenus (6onee 25%). B [lecHoropcke ycTon4neo
OTMeYaeTcst OTTOK MOJIOZIEXM Ha paboTy B Apyrue
ropopa, npexae scero B MocKsy.

o BceM ropogam oTMevaeTcs OTHOCUTENbHO
BbICOKMM YPOBEHb CpeaHen 3apaboTHOM naaTthl,
KOTOpbIN 06ecneynBaeTcs Npexae BCEro nosbl-
LeHHoK onnatow Tpyaa Ha AJC (ans 60nblUMHCTBA
ropogos npu AAC cpeaHssa no ropoay 3apaboTHas
nnata B 2010 rogy coctaBnsina 19-26 Tbicay
py6.). MeHbluas cpeaHas 3apaboTHas naarta oT-
MeyYaeTcs ¢ ropoaax ¢ 6onee aguBepcudULMpo-
BaHHOM 3KOHOMMKON: banakoBo, BonrogoHck
(13-14 TbICAY pyob.).

MecTtHble dpuHaHCBLI. 3a nocnegHee ae-
cATUNeTMe oTMeYancs poCcT JOXO40B 6l0AKETOB
BO Bcex ropogax npu ASC. Kpnanc 2008-2009
rofl0B OKa3asn HeraTMBHOE BWSIHWE Ha ANHAMUKY
[10XO0B rOpOACKMUX BrogKeToB (puc. 3).

CHUXeHWe 10X0A0B BIOAXKETOB NO-pasHoOMy
NpoM30LLI0 B pa3Hbix ropoaax. Bo-nepsBbix, aTo
CBf13@aHO C BEMYMHOM COBCTBEHHbIX JOXO0B,
BO-BTOPbIX, BO BCEX rOPOAAXx 3a nocnefHue rofbl
YMEHbLUUACh A0NS MEXOBIOAXKETHbIX TPaHChep-
TOB (Tabn. 3).

Haunydwas aMHaMuKa AoxoaoB 6to4KeToB
HabnogaeTca B BonrogoHcKe (6e3 ymeHblle-
Hus goxodoB 6toaxeTa) n CocHoBoM bopy. 3To
ropofa, rae Hayato CTPOUTENIbCTBO HOBbIX IHEP-
ro6/10K0B.

XapaKTepHOW TeHAeHUMEN SBASETCH CHU-
EHWe L0NU MeXO6I0MKETHbIX TpaHchepToB B
06LLMX JoXx0aax BI0AXKETOB MyHULMNANBbHbIX 06-
pasoBaHuM.

B T0 e Bpemsa abCcontoTHOEe 3Ha4YeHME A0
MEXOIOAXKETHbIX TPAaHCHEPTOB A/ pa3HbIX ro-
pOAOB HE UMEET ef4UHbIX TEHAEHLUMW, KaK, Ha-
npumMep, AN 3aKpbITbiX agMUHUCTPATUBHO
TeppuTopManbHbix 06pa3oBaHKii, CO3AaHHbIX
no pofy AeATeNbHOCTU NPeanpuUATUIA aTOMHOWM
npombllneHHocTn (60-70%). CywecTBytouime
pasnnMuuns cBsi3aHbl CKOPEE BCEro C BO3MOXK-
HOCTbIO M CTpaTernsiMm PErMoHOB HaxoXAeHUs
ropozos npu A3C.

Bbloarketoo6pasyloLmMM Hanorom ans 6roaxe-
TOB Bcex ropogos npu AIC ABngeTcs Hanor Ha
0oxobl PU3n4ecKnx nuu. Ero gona B co6¢TBEH-
HbIX AO0X0ax MyHWULIMNaNbHbIX G0AXKETOB A0XOAUT
10 50% un 6onee. 3T0 NOAYEPKMBAET 3HAYUMOCTb
A3C ans GopMUPOBaAHMS MECTHbIX OIOIKETOB U
pas3BUTUS MyHULIMMANbHbIX 06pa30BaHMii.

BrogKkeTHas o6ecneyeHHOCTb B ropoaax npu
A3C B cpeiHEM HECKOJIbKO BbIle, YeM Y APYrux
MYHMULMNANbHbIX 06pa30BaHMt CONOCTaBMMOro

Ta6nuua 2. Hacenenue ropopos npu A3C (TbiC. yen.)

lopop 2006 2007
Banaxkoso 199,4 199,5
3apeyHbliit 27,4 27,5
Bunnburo 1989 - 156 2002 - 6,2
YAOMeNbCKUM panoH
MonsapHble 3opu 18,4 18,4
KypyaToB 46,6 46,9
CocHoBblIM Bop 66,7 66,7
HoBoBoOpoOHEK 36,0 35,6
BonronoHck 170,8 170,14
[ecHoropck 31,9 31,7
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Ta6nuua 3. [lona MeGloaKeTHbIX TpaHchepToB B Aoxoaax ropoaos npu AIC (%)

lopop 2008
Banakoso 67
3apeyHbliit H.O.
YoomMenbCKUi panoH 41,7
KypuatoB 49
CocHoBbI bop 39
HoBoBoOpoOHEK 24
BonromoHck 36
[ecHoropck 25,7

pa3mepa u coctaBnana B 2009-2010 rogax
16-21 TbiC. py6. Ha YenoBeKa. [JaHHbIM NoKa-
3aTeflb Ha NPOTSXKEHUM NOCNeAHUX NeT umeeT
3aMETHYIO TEHAEHLMIO K MOBbIWEHMIO MO BCEM
ropofam npu A3C.

lTopopa n A3C. CywecTBytollee poccuicKoe
3aKOHOAATeNbCTBO OroBapuBaeT MpaKkTuye-
CKW e4MHCTBEHHYIO 06a3aTebHyl0 Mepy no
noAepKKe MyHMLMNanbHbIX 06pa3oBaHni u
obecrneyeHunio coLumanbHOM 3almThl HaceneHus,
NPOXMBAIOLLEro Ha TEPPUTOPUSAX, MPUIEratoLLUX
K 06beKTaM aTOMHOW 3HEPreTUKK, — «BK/toYe-
HWEe B CMeTbl Ha CTPOUTENBLCTBO HOBLIX U pac-
WMpeHUe AENCTBYIOWMX aTOMHbIX CTaHUMWM,
3aTpaTbl Ha COOpPYXEeHWe B onpefensieMblx B
NPOEKTEe 30HaxX BOKPYT 3TUX CTAHLMN 06 BHEKTOB
counanbHoM chepbl ANa HaceneHus, NpoXxunBa-
loLwero B AaHHbIX 30HaX, B pa3mepe 4o 10 npo-
LEHTOB KanuTanbHbIX BNIOXEHWW, BblAENSEMbIX
Ha CTPOWUTENLCTBO O6BHLEKTOB NPOU3BOACTBEH-

Puc. 3. U3meHeHue poxopos GloaxeToB ropoaos npu A3C 2008-2011, mapg py6.

2009

68
68
a1
50
35
35
a4
24

2008 2009 2010 2011
198,7 198,1 197,3 197,3
27,3 27,3 27,2 27,2
5,6 515 583 51
41,1 40,9 40,6 40,3
18,2 17,0 15,3 15,1
46,9 46,9 47,1 47,2
66,8 66,0 67,2 65,8
35,1 34,9 34,8 34,8
169,8 169,0 169,1 169,1
31,4 31,6 31,1 31,1
2010 2011
48 41
62 47
43,5 34
41 H.A.
24,5 24
23 12
45 38
26,2 HeT faHHbIX

HOro Ha3HayeHus, CBepx NPeayCMOTPEHHbIX
[eNCTBYIOWMMM HOpMaTUBaAMMU B CBOJKE 3a-
TPaT Ha XXUIULHO-TPaXKAaHCKOE CTPOUTENbCTBO»
(MocTtaHoBneHwue lMpaButenbcTBa Poccuimckom
depepaumm ot 15 okTa6pa 1992 r. N2 763 «O
Mepax no coLManbHON 3alLuTe HaceNeHns, Npo-
YXMBAIOLLEro Ha TEPPUTOPUSAX, MPUIIEraloLWmX K
06beKTAM aTOMHON SHEPreTUKM»).

0O6lee HanpaBneHne pa3BuTUsa 06beKTOB MK
«Pocatom», B ToM uncne n A9C, nogpasymeBaeT
ONTUMM3ALIMIO PACXOA0B, B CBA3M C YEM U3 CO-
CTaBa 3TUX 0OBEKTOB BbIBOAATCA HENPOPUIbHbIE
aKTVBbI, KOTOPbIE NEpeaatTcs MyHuLunanuTeTaMm
WK OPraHM3yIOTCS KaK OTAEeNbHbIE NPEANPUATHS.
OfHaKO CyLLEeCTBYIOT M MPOTUBOMONOXHbIE NPUMe-
pbl, HanpaB/ieHHbIE Ha MOAAEPKaHNE FOPOACKOro
X039MCTBa ropoAoB-CNyTHMKOB. B 3apeyHoMm Ha
6anaHc ASC nepefaHbl 06bEKTbI OTOMIEHUS, FO-
psYero BOAOCHABKEHUS, 3NEKTPOIHEPIETUKM.
Takasi Mepa Bbl3BaHa TAXKENbIM MONOXKEHUEM
MYHMLIMNANbHOr0 X035MCTBa MOHOropoza.

MnaHupyeTcs, YTO AN CTPOUTENLCTBA HOBbIX
3Hepro6/10KOB B COOTBETCTBYIOLLME ropoaa 6yaet
npusneyeHo ot 1,5-2 Tbic. (3apeyHbii) go 7-8
TbiC. YenoBek (HoBoBopoHex, BonrogoHck). B
CB$131 C 3TUM MPOUCXOANT yBEIMHEHNE CTOUMOCTH
XUNbs (YKe cerogHs B HOBOBOpPOHeEXKe LieHbl Ha
YUNbe Bblle, 4eM B 06/1aCTHOM LIEHTPE), apeHabl
UNON HEABUKMMOCTH.

KpaTkui aHanu3 no3BossieT caenarb
HECKO/IbKO BbIBO/]OB.

1. ATOMHas aHepreT1Ka JOCTaTO4YHO aKTUBHO
pa3BMBaETCs B MUPeE, U NMOKa abTepHaTUB 3TOMY
npoueccy He BUAHO.

2. C TOYKM 3peHnst permoHanbHOM 3KOHO-
MUKK, ASC — KpYNHbIN MPOMbILLIEHHbIN 0OBEKT,
KoTopbii B TedyeHne 20—30 neT dopmupyeT BO-
Kpyr ce6s ropofcKoe noceneHne co cpeaHem
yucneHHocTbio 30—60 ThicaY YenoBek.

3. MoHocneunanmM3anpoBaHHas 3KOHOMUKaA
cyuiecTByowmnx ropogos npu ASC nopoxkgaet
OTTOK 3KOHOMMWYECKM aKTUBHOIO HaceneHus. 1ot
npouecc TpebyeT BHUMaHNUS HE TONbKO MYHULU-
nanbHOM BNACTH, HO TaKXe U PerMoHanbHoOn, u
denepanbHOM BacTu, U oTpacnun B nuue focy-
[apCTBEHHOM Kopnopauuun «Pocatom».
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HecmoTpsa Ha HeGnaronpusTHblie paKTopbl
Bpoje ANOHCKOW aBapuu, pa3sBuTUE aToM-
HOW 3HEepreTUKM He OCTaHaB/IMBaETCH, a reo-
rpadusa crpoutenbctBa A3C pacwmpaertcs.
Mpepnaras cBou ycnyru no coopyxevuio A3C
MHOCTPaHHbIM rocyagapctsam, Pocatom 3asB-
NSIeT, B YaCTHOCTHU, O TOM, YTO 3HaYUTENIbHas
YacTb NOAPAAHbIX PpaGoT HAa CTPOUTENIbCTBE
MOKEeT ObITb OTAaHa MECTHbIM cneyuMaaucTam.
B ycnoBusix Kpusuca u 6e3pa6oTuLbl, KOC-
HYBLUUXCSAl NMPAKTU4YECKU BCEX CTpPaH, TaKoe
npepnoXxXeHue CAyXUT BECOMbIM apryMeHTOM
B Hawy nonb3y. Ho Bo3HUKaeT 3aKoHOMep-
Hbli BONPOC: pacnonaraeT M rocyaapcrso,
pelunBLUEee NOCTPOUTbL HAa CBOEH TEPPUTOPUM
A3C, HY)XHbIM KOJIN4€CTBOM JOCTAaTO4YHO KBa-
NMGULMPOBAHHBbIX CMEeLUaMCTOB, KOTOPbIX
MOJHO Obl/I0 Obl MPUBNEYb B Ka4ecTBe Nopj-
PAAYUKOB?

[ns pelleHns aTom 3ajayun HMxeropoackum
WHCTUTYT «ATOM3HEPrONpPOEKT» COBMECTHO € Hu-
YKEropOACKUM rOCYAapCTBEHHbIM TEXHUYECKUM
YHUBEPCUTETOM pa3paboTasn NpoeKT Kadeapsbl
onst 06y4yeHuns 3apyberKHbIX cneunanncToB. Pac-
CcKasbiBaeT pekTop HITY C. M. AMUTpUEB:

— MoarotoBKa MHOCTPaHHbIX KaapoB MaeT
B HI'TY gaBHO, y Hac HaKomnaeH 60/bLION OMbIT,
B TOM 4yucre 1 B 06nacti NoaAroTOBKU crneuu-
anucToB ANns aToMHown otpacnau. C 2005 ropa
nenctyeT Cornawexue ¢ MHCTUTYTOM aaepHOM
3Heprun Kutarickon HapogHon Pecnybnuku, no
KOTOPOMY Mbl FOTOBUM MarncTpoB, acrupaHToB,
NPOBOAMM Hay4YHble paboTbl, peannays KoHLen-
umnio «O6pasoBaHme Hepes HayKy».

B pa3BuTME OeATeNbHOCTU Mbl NMIaHUPYEM
OTKPbITb 6a30BYI0 Kadeapy HI'TY B ATomaHepro-
NPOEKTe, a Ha ee OCHOBE cOo3aTb Hay4HO-06pa-
30BaTeIbHbIV LEHTP, B KOTOPbLIVM BOMAYT 6a30Bast
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C. M. imutpueB
S. Dmitriev

Kadenpa HITY, yuebHbint LeHtp HUASI B Bon-
rofIOHCKe, ipyrue CTPYKTypHble noapa3aeneHuns
— B TOM 4ucne u ana oby4yeHus MHOCTPaHHbIX
CTYAEHTOB M3 TeX MECT, rae CTPOsTCa unu 6yayT
CTPOUTLCS aTOMHble CTaHLMK. Peyb naeT o noa-
rOTOBKE CNeunanncToB He TOSIbKO ANS IKCMya-
Taumm A9C, HO Npeae Bcero Ana CTPoUTeNbCTBa
CTaHUMI, U HEMPEMEHHbIM YCI0BUEM ABASETCS
TO, YTOGbI cCo3aaBaeMas Hamu Kadeapa cooT-
BETCTBOBasa MMPOBbIM CTaHAapTam. [loatomy u
yCTaHaBnnBaemoe 060pyaoBaHue, M Nporpamm-
Hble NPOAYKTbI TaKkxe OyayT COOTBETCTBOBATb
Jy4lWMM MUPOBbLIM 06pasLiam.

Co3paem Kadenpy MMpPoOBOIro YPOBHA

MOCKONbKY B Ka)KA0W CTpaHe BMEeCTe C Hallu-
MU cneunannctammn CTPOUTb CTaHLMKW AOMKHbI U
MECTHbIE MH}KEHEPbI, HEOGX0AMMO WX 10y4YMBaTb,
W 3aHUMaTbCS 3TUM ByayT cneunannctbl UHCTUTY-
Ta 9AePHON 3HEPTETUKMN U TEXHUYECKON UIUKH
Hallero yHnBepcuTeTa. A npakTuyeckue 3aHaTus
6yayT NpoxoauTb Ha Halen kadbeape B HUAIM,
W K HAM NAaHUpyeTCcs NpUBeKaThb KaK BeayLmnx
crneLumanucToB camoro ATOM3IHEPronpoeKTa, Tak
W NpUrnaleHHbIX U3-3a pybexa.

— Cepren MuxainoBu4, CKOJIbKO cnewu-
anucToB B rof 6yaert nogrotaBanmBatb Kade-
apa?

— 370 OZIMH M3 NepBbIX BOMPOCOB, KOTOPbIN
Mbl B CBOI0 o4epesb 3aganu HUAITMy, 4To6bl yTou-
HWTb MOTPEBHOCTL NPEANnPUATUS B MNOArOTOBKE
KaapoB. KoHeyHasa undpa eule TpebyeT gono-
HUTENbHbIX KOHCYNIbTaLui, Ho 20—-25 YenoBeK B
rof Mbl MOrnv 6bl NPUHUMATL M NOArOTaBAMBATb.

- Kadepgpa cospaetrcsa Ha cpepctBa
HUA3Ma?

— 370 Kadepgpa HITY, HO pacnonaratbcs
oHa 6yAeT U B yHMBEpPCUTETE, U B camoM ATOM-
3HepronpoekKTe. B yactn o60pyaoBaHms U BCEro
obecneyeHuns, Kotopoe 6yaeT HaxoaUTLCA HeMo-
CPeACcTBEHHO Ha TEpPPUTOPUKU ATOMIHEPTONPOEK-
Ta, — Aa, Ha cpeactea HMAJMa.

Y Hac Takux 6a30BbIx Kabeap HECKO/bKO: B
OKBM, Ha A3e, Ha apyrux npeanpusaTusx, Tak
4TO N5 Hac Takasa popma paboTbl He ABNSeTCS




HoBOW. Ho Bce e co3aaTtb Kadeapy MMPOBOro
YPOBHSA — 3TO amOuMLMO3Has 3aaya, KOTopyto
Mbl JO/MKHbI YCNELWHO PELLUTD.

- Cneuunanuctbl HUA3Ma cetyioT Ha TO,
YTO 3a4acTylo NpeANpPUATUSA, C KOTOPbIMU OHU
MOI/1 Gbl 3aBA3aTh NapTHEPCKUE OTHOLIEHHUS,
NMPOCTO HEe MOHUMAIOT TeX 3ajay, KoTopbie
nepeg HUMM ctaBarca. [laxke B Poccuu ouu
KaK GyATO roBOPAT Ha pa3HbIX A3blKax — Ha-
CKOJIbKO He roToB ypoBE€Hb CneLuaaucTos,
paGoTalwmx B 0OTpPaCiu, K HOBbIM, Nepepo-
BbIM 3anpocam, npeabaBAseMbiM ATOM3Hep-
rornpoeKToMm.

— VHXeHepbl-aTOMLIMKK, KOTOPbIX, B YacT-
HOCTM, BbIMyCKaEeT Halll YHUBEPCUTET, MPEeKpacHO
NOHMMAIOT 3aja4u, KOTOPbIE CTaBUT Nepes HUMK
PocaTom, 1 ycnelwHo ¢ HUMK cnipaBastoTcs. He
C/ly4allHO MHOTrMe BeayLine no3uLmm B 0Tpacam
3aHUMAlOT UMEHHO HallW BbIMYCKHUKW.

Peub nget o apyrom. HAAII ctan MHXWUHK-
PUHITOBOW KOMMaHWEW, U ecnv paHblue cheum-
anuUCTbl-aTOMLUMKK NMpeacTaBnsnm abCcosoTHoe
60MbLUMHCTBO B CTPYKTYpPE KOMMaHUK, To cenyac
CUTyaLMs CylecTBeHHO nameHunacb. HUAIM
NMONHOCTbLIO OTBEYAET 3a CTPOUTENBLCTBO CTAHLIMK,
a 370 TPEBYET He TONIbKO BbICOKOKBaNUPULMPO-
BaHHbIX PUBNKOB-AAEPLMKOB, HO U 3NEKTPU-
KOB, CTPOUTENEN, CNELMANUCTOB N0 NOTUCTUKE,
3KOHOMMWCTOB, CMETYMKOB U MHOXECTBO APYrmx
cneunanbHocTen. To e camoe KacaeTcs U
60/bLLIOro KoAMYecTBa NpeanpUaTUn-nocTan-
LMKOB ¥ NapTHepoB. [laneKo He BCe U3 HUX U
He Bceraa B MOSIHOM 06beMe NpeAcTaBnsioT 3a-
[layn, KoTopble CTaBUT neped HUMKU Pocatom B
YCNOBUSIX CTPOUTENBCTBA COBPeEMEHHbIX ASC. B
CBSI3U C 3TUM OAHOM U3 MMaBHbIX 3a4ay HOBOM
Kadeapbl 6yaeT nepenoaroToBKa MHXXEHEPOB U
[IPYrmMx CneLunanmcToB, oby4eHne Mx B TOM Un
MHOM 06bEME «AePHbIM» 3HAHWUAM. TaKoW OMbIT
Mbl TOXXe uMmeeM. B 2011 rogy mMbl NnpoBOAWIM
nepenoaroToBKY CMeLMUanMcToB, pasaenmB mx
Ha HEeCKONbKO ueneBbix rpynn. Kpome Hemno-
CPELCTBEHHO AAEPLLMKOB, TaM OblIU UHXKEHe-
pbl HEATOMHOro NPodus, 3KOHOMWCTbI, TtOMH,
CcneLnanmM3npyroLLIMecs Ha 3aKymnKax.

— 06cyaanochb 1M, U3 KaK1X cTpaH 6yayT
NnpuBAeKaTbCo CTyeHTbl Ha Kadeapy?

— 3[ecb BCce [JOCTAaTO4HO SCHO: MPeXae BCero
13 Tex, rae HNASI 6yaeT BecTv CTPOUTENLCTBO.
3710 1 Kutan, v BbeTHam, 1 Typuums, U MHOTHUe apy-
rue. [pu 3TOM He BaHO, KaKoBa 6yaeT cTeneHb
WX NOAFOTOBKM, — Yy HAC €CTb OMbIT 0BY4EHUS U
BbIMYCKHWKOB LIKOJ1, U COCTOSIBLUMXCS CNeLnanu-
CTOB, CTPEMSALLMXCS MOBbLICUTb KBanUdUKaLMIo.

- ¥enaem Bam ycnexos!

Fanuna OPBEBA

CLUSTER

Establishing a world class

department

Despite the unfavorable factors such as
the disaster at the Japanese nuclear plant,
the nuclear sector still develops, and the
market of NPP construction is expanding.
While offering its services of constructing
NPPs to foreign states, Rosatom claims that
a significant part of construction work may
be done by local specialists. It is a convincing
argument in the conditions of the downturn
and unemployment threatening virtually all
economies. But a reasonable question arises:
is there a sufficient number of qualified spe-
cialists who can function as contractors in the
countries that have decided to build a NPP?

Atonenergoproekt-Nizhny Novgorod (NIAEP)
has decided to get engaged in the solution of
the problem, and in cooperation with Nizhny
Novgorod State Technical University has de-
veloped a project of creating a department for
teaching foreign specialists.

S. Dmitriev, Rector of the University, says:

— We have been training foreign specialists
for quite a long time, and have acquired vast
experience in training experts for the nuclear
sector. In 2005 we signed an agreement with
the Nuclear Power Institute of China on training
masters, post-graduate students; we are engaged
in joint scientific research implementing the con-
cept of «Education through Science».

To develop our activities we plan to estab-
lish a department of the University in Atomen-
ergoproekt and to transform it into a research
and educational center that would integrate the
University department, NIAEP training center
in Volgodonsk and other structures including
those that will be engaged in training special-
ists from the countries where NPPs are being
built. We shall teach not only specialists in
NPP operation but, mainly, specialists in NPP
construction. The principal requirement to the
department is to conform to the world stand-
ards. That is why the equipment and software
will be similar to the best products known in
the world.

Since local engineers, together with our spe-
cialists, will be involved in NPP construction, they
will be retrained at the Institute of Nuclear Power
and Technical Physics of the University. Practical
classes will be conducted at our department in
NIAEP by both Atomenergoproekt specialists and
experts from abroad.

- How many specialists will be trained
annually?

— This is the first question we asked NIAEP
in order to understand the demand of the com-
pany for specialists. The final figure is still to be
discussed, but we know that we shall be able to
receive and train 20-25 specialists each year.

— Does NIAEP finance the department?

— Itis the University’s department, but it will
be located both in the University and Atomener-
goproekt. Atomenergoproekt is ready to finance
the equipment and supporting materials at its
premises.

We have several basic departments: in
OKBM, GAZ and other companies. Thus this form
of cooperation is not new for us. Yet, itis an am-
bitious plan to create a world class department,
and we must fulfill it successfully.

— NIAEP specialists complain that fre-
quently companies with whom NIAEP could
establish partnership relations do not un-
derstand the essence of the tasks assigned
to them. Even in Russia specialists seem to
speak different languages because many of
them are not ready to meet advanced require-
ments of Atomenergoproekt.

— Atomic engineers, graduates of our Univer-
sity, understand pretty well the tasks assigned
by Rosatom, and are successful in solving them.
It is not incidental that the key positions in the
sector are occupied by our graduates.

There is another problem. NIAEP has be-
come an engineering company. Originally,
atomic specialists constituted the majority in
the company, but now the situation is different.
NIAEP is responsible for the overall construc-
tion of a plant, which can be performed not only
with the use of atomic specialists but also with
the participation of electricians, builders, logis-
tics specialists, economists, cost consultants
and other specialists. The same is applicable
to a large number of suppliers and partner
companies. Not all of them realize the scope
of the tasks assigned by Rosatom in the new
conditions of modern NPP construction. Thus,
one of the missions of the new department
is to retrain engineers and other specialists,
teaching them «nuclear knowledge». We have
such expertise. In 2011 we retrained special-
ists having divided them into several target
groups. Besides atomic specialists the trainees
included non-nuclear engineers, economists,
procurement specialists.

- Have you decided which countries will
send their specialists for training at the de-
partment?

— The matter is simple: first and for most,
these are countries where NIAEP will build NPPs.
The countries include China, Vietnam, Turkey and
many others. The level of the initial qualification
does not matter: we have experience in train-
ing school-leavers and specialists who seek to
improve their qualification.

— We wish you a lot of success.

Galina YURIEVA
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06beauHuBLLIKUCHL ¢ 3A0 «ACI», Huxkeropoga-
CKasi UHXKMHUPUHIOBas KOMNaHUs <ATOM3Hep-
ronpoeKkT» crana o6nagarenem KpynHeuwero
B MUpe NaKkeTa 3aKa30B Ha COOPYKeHUe aToM-
HbIX CTAHLUHI. YKperJieHue no3uuui Ha MMpo-
BOM pbiHKe TpebyeT ot HUAII HoBbIX, Gonee
COBPEMEHHbIX, OCHOBAHHbIX Ha NepefoBbIX
TEXHOIOrUAX NOAXOAOB K yrpaB/ieHUIO CTPO-
uTenbcTBoM. Hawm cneuuanuctbl He NPOCTO
NMOHUMAIOT 3TO, HO U BMOJIHE FOTOBbI K HOBbIM
Bbi30BaM BpeMeHHu. NMoaTBepKaeHne Tomy —
co3jaHue TaK Ha3biBaemoi «lLikonbl Multi-D» Ha
cTpouTenbHOM nuowaaKke BonrogoHckoi A3C.

PacckasbiBaeT A. . 30HOB, 3aMecTUTENb
rnaBHoOro uHxeHepa OAO «<HNA3I»:

— OcHoBHas uaes cosfjaHuna B BonrogoHcke
y4yebHoro ueHTpa «lLkona Multi-D» — noBbllLeHNe
3GPEKTUBHOCTHU B yNpaBiieHUM CTPOUTENbCTBOM
A3C gns Bcero nepcoHana 3akas4yuKa, reHno-
ApsiaYyvKa n cybnoapsaHbIX OpraHM3auni B nnaHe
foctyna K no6on MHbopmaumu. B HacTosiLee Bpe-
MS Ha nnowaaxke B BonrogoHcKe yxKe nocTpoeH
XOPOLLO OCHaLWEHHbIN KOMIMbIOTEPHON TEXHUKOM
LIEHTP, UMEIOLLMM TP MHTEPAKTUBHbIX 3KpaHa, B
KOTOPOM M 6yAEeT PacnoNoXeH LLeHTpabHbIV cep-
BEp, COBUPatOLLMIA BCIO MHDOPMALMIO, COCTaBASIO-
LLyt0 TaK Ha3blBaeMoe eanHoe nHdopMaLnoHHoe
NPOCTPAHCTBO COOPYKEHUS.

3Ty MHbOPMaLMIo pa3dbunn Ha 7 moaynew.

Mogaynb «[lpoeKTupoBaHue» obecneynBaeT
[OCTYMHOCTb KO BCEW MHOPMaLMK B HacTu Npo-
eKTa: paboyen JOKYMEHTaL MK, CXEMaM, YepTexam,
cmetam, cneundukaumam, NMNOC, MNP v Tak ganee.
Ciona e BxoaaT 3D-mMoaenv TeXHOTIOrMYecKowm U
cTpouTenbHOM Yacten coopyxeHusa. 3D-moaenb
TEXHOJIOTMYECKOM CXEMbIl YK€ MPUCYTCTBYET, a
CTPOUTENbHON — MaHUPYETCS BBECTH B 3TOM OAY.

Mogaynb «YnpaBfieHue cpoKamu U TpyA0BbIMU
pecypcamu» npegnonaraet AOCTyn K rpadvkam
nepBoro, BTOPOro, TPETLENO U YETBEPTOrO YPOB-
HeWn, NPOM3BOACTBEHHbIM 3KpaHaM, HeaeNbHO-
CYTOYHbIM 3alaHuAM U oTYeTam 06 MX UCMOSHe-
HUK. TpaduK TPETbEro YPOBHSA — 3TO UCTOPUYE-
CKWM OCHOBHOW MHCTPYMEHT B3auMOAENCTBUSA C
3aKa34MKoM. Ho OH paccuuntaH Ha o4eHb 60nbline
06beMbl paboTbl C NEPUOAOM B HECKO/IbKO Me-
caueB. Cuctema a1 rpaduKM AEKOMMNO3UPYET U
pacnucbiBaeT Bce BUabl paboT ¢ Wwarom B OAMH
[leHb, YTO, KOHEYHO, ropasao 6osiee NPOAYKTUBHO
C TOYKM 3PEHUS KOHTPOSIA 33 UCMONTHEHUEM.

MoacMOTpEB HEKOTOPbIE MU Ha CTPOUTENb-
HbIX MoLWaaKax B AnoHunK, Mbl pa3paboTanu Tak
Ha3blBaeMble MPOU3BOACTBEHHbIE 3KPaHbI, Ha
KoTopbix B 3D-M0OAenn MOXHO NOCMOTPETb, rae
paboTaeT KOHKPETHbIN NOAPSAAYNK, KaKKe B HAacTo-
AWLMN MOMEHT BMAbI AEATENIbHOCTU OCYLLECTBASET,
KOrfja OHM JOMKHbI GblTb 3aKOHYEHbI MO rpaduKy 1
no daKTy, KakoBa NnaHoBas U GaKTUYecKas Ync-
JIEHHOCTb MepcoHana Ha naolwanxke u Tak ganee.

Kaabli noapsa4YmMK MOXKET MNOAYUYUTb 3Ty UH-
dopmaumio, Ha OCHOBAHMM KOTOPOW TaKKe Bblaa-
€TCS M HeleNIbHO-CYTOYHbIN NaaH paboT. [TOHATHO,
YTO }KM3Hb Ha CTPOWKE He Bceraa noAynHseTcs
3aKoHaM uaeanbHOro NI1aHMPOBaHNUs — U 3TO TaK-
e NpeaycMOTPEHO B HalleM Mojysie B No3uLmnn
«KomneHcupytolme MeponpusaTns».

Y70 KacaeTcs ynpaBieHus NepcoHanom, Mbl
MCMNONb3yeM TPU Pa3Hble€ CUCTEMbI yHeTa YUCTEH-
HOCTM NepcoHana Ha cTponnnollaaxke. Bo-nepsbix,
BCE COTPYAHWMKM 3aX0AaT Ha TEPPUTOPUIO COOpPY-
YEHWUS MO 3/IEKTPOHHbLIM MPOMNycKaM, KOTopble
MAEHTUDULMPYIOT pabOTHMKA KaXKaow opraHusa-
UMK, Ha Tex coopyKeHUsIX, KOTopble He nonanu
B 3aKpbITylo 30HY (CTponbasa, cknag u gpyrue),
NPVYMEHSIETCS TaK HasblBaeMbl PagM0oYacTOTHbIN
MeToA — B CTPOUTESIbHbIE KACKWM BMOHTUPOBAHBI
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AHanoroB B MUpe — HEeT

A. . 30oH0B
A. Zonov

paanoymnbl, KOTOPbIE MO3BONSIOT B PEXUME pe-
anbHOr0 BPEMEHU KOHTPOJIMPOBAThL KOMYECTBO
paboOTHMKOB Ha KaxKaoM 06beKTe. U, HaKoHel,
[OEeNCTBYET Knaccuyeckas cucteMa yyeTta yepes
OTAENbl KaapoB.

Mogynb «YnpasneHue matepuanbHbiMK 3ana-
caMu» NO3BONSET NOJyYaTh NyiaHbl MO NOCTaBKaM
060pyaoBaHuns, UHGOPMALIMIO O TOM, H4TO MPULLO
Ha CKiaf, NPOLLIO BXOAHOW KOHTPOJb, B KAKOM
06beMe BbINOHEHbI MaHbl N0 NocTaBKam. Bmecte
C 3aKa34MKOM Mbl CO3a/nN Ha Molaake B Bonro-
[OHCKe 06Uy CKBO3HYI0 cneuuduKaumio, KoTo-
pylo Mbl BEAEM U KOTOPYIO MOTYT B to60€e Bpems
NMOCMOTPETb KaK 3aKa3d4yuK, TaK U cybrnoapsaaymK,
YTOGbl MOHATb, YTO Y HAC €CTb MO KaXaoMy ane-
MEHTY NMOCTaBKM: YepTeXK, cneynduKkaumns, CMeTa,
[aTa NoCTaBKM U T. 4.

Mpu noctaBKe 060pPyAOBaHMA Ha CKNag OCy-
LEeCcTBNSETCSH €ro MaeHTUbUKaLmns ¢ NOMOLLbIO
WITPUX-KOAQ, YTO NMO3BONSET B 1060 MOMEHT Mpo-
BEPWTb, TO SIM 3TO 060py0BaHKE, KOTOPOE TPeBY-
eTca. Y Hac ecTb TaKasl 3aflyMKa, YTo6bl LUTPUX-KOL
ywen v B aKcnayaTalumto, B MOHTaX, HO 3TO AeNo
oyaywero. Takum 06pa3oM U3 ynpasrieHus maTe-
puanbHbIMK 3anacamu MakCMMasnbHO UCKITIOYEH
4yenoBeYeCKUi GaKTop, YTO CYLLECTBEHHO CHUKAET
PUCK OLIMOGKM.

Mogaynb «[Ipon3BOACTBEHHbIE MOKa3aTeNM»
MMeET TPU OCHOBHbIX NapaMeTpa: CTPOUTENbHbIE
paboTbl, TEMNIOMOHTa)KHble PaboTbl U 3NEKTPO-
MOHTaKHble paboTbl. [0 KaxgoMy U3 3TUX Ha-
npaBfeHUin pa3paboTaHbl CBOW MiaHbl, eXXeme-
CSIYHO MOABOAATCS UTOMM U PacCYUTbIBAETCS Bbl-
paboTKa — TOT NoKa3aTe/lb, KOTOPbIN U PUKCHUPYET
3QDEKTUBHOCTb HalMX cybrnogpsaa4ymMKkoB. HYem
Bbllle BblpaboTka, TeM adpdeKkTuBHEE paboTaeT
CcyonoapsaymK.

Mogaynb «ALMUHUCTPUPOBAHUE» BKIOYAET B
cebs1 60/1blIOE KOIMYECTBO MPMUKA30B, MPOTOKO-
N10B, PACMNOpPsIKEHWU, MOPYHEHMI, B TOM YACNE Bbl-
XOLSLLMX C eXXeAHEBHbIX ONepaTUBHbIX COBELLAHMN,
NPOBOAMMbIX Ha4albHUKOM CTPOUTENbCTBA. ITO
BCE TOXE AOMKHO GblTb AOCTYMHO.

OAWH 13 NUNOTHBIX MPOEKTOB MPOM3BOACTBEH-
HoWM cucteMbl Pocatoma — «Cuctema ynpaBneHus
OXpaHow Tpyaar. Ha npaKTuKe 3To ocyLlecTBAsSETCS
cnegyowmMmM 06pa3oM: Kaxaoe YyTpo Ha CTPOMNIo-
LaJKe NPOXOAST IMHENKM 6€30MacHOCTH, BBEAEHbI
CHCTEeMbI MOOLLPEHNS U HaKa3aHWsa 3a cobntoae-
HWe/HecoboaeHe YCTaHOBNEHHbIX HOPM, NOJ-
roTaB/IMBAIOTCS M BbIBELLIMBAIOTCS CreluasbHble
MHPOPMALIMOHHBIE NUCTLI. Belo aTy nHbopmauuto
TaKXe MOXHO HalTK B 6/10Ke «“AIMUHUCTPUPOBAHMEN.

Mogynb «[logrotoBka npoussoactBar». Ha
niowajKke cosgaHa TMHUS KOHBENEPHOW COOPKHK
YKPYMHEHHbIX 6/IOKOB — KaK 3/1IEMEHTOB 060/104KH,
TaK M Kynona, KapH13a 1 BHYTPEHHOCTEN repMo30-
Hbl. Bce aTM cocTaBnstowme BKOYEHbI B JaHHbIN
MOAYNb, Y NIOOON XKeNatoLmi MOXKET N0 KaXKaoMy
napameTpy Noy4uTb NOAHYI0 MHOOPMALIMIO: KaKOM
3[1ecb YepTEXK, Kakas CMeTa, N0 Kakomy rpaduky

[laeTcs HeAenbHO-CYTOYHOE 3aAaHue, ecTb 1 Ha
CKnage Heobxoanmoe 06opyaoBaHue, NPOLLIO n
OHO BXO/[IHOM KOHTPOJIb, CKOMIbKO CTOUT paboTa,
KaKue nokasaTenu AOCTUIHYTbl, eCTb /I KaKue-
W60 JOMNONHUTENbHbIE MPUKa3bl U PACMOPSKEHHUS
1 TaK janee.

Mopaynb «YrnpaBneHne CTOMMOCTbIO» B HACTO-
ALMIA MOMEHT HaxoauTca B pa3paboTke. HUAIT
[laBHO y)Ke No6MBaeTCs pas3pelleHns CTPOUTb
no GUKCMPOBAHHON LieHe, UMes NMpPU 3TOM BO3-
MOXHOCTb nepepacnpenensite CpeacTBa Mexay
CTPOMMOHTaXKOM U 3aKynKon 060pyaoBaHus, He
npeBbIlWas OroBOPEHHOIO TMMUTA.

B o6uiem 1 uenom eamHoe nHbopmalMoHHoe
NPOCTpPaHCTBO 6ydeT BbIMAAETb CeAyoLnUM 06-
pa3oM: C pasHblX CEPBEPOB Ha CTPOUTENbHOWM
nnowaaxke nHdopmauma 6yaeT cTekatbes B eau-
HbIV cepBep, OTKyZa ee MOXET B /10601 MOMEHT B
nto60M 06bEME MONYYUTb Kaxabli cneunanuct. Mo
naee, Korga 3apaboTaloT BCe Ha3BaHHbIe MOAYH,
exeMecsiyHas NoAroToBKa K NpoBeAeHuto WTaboB
[0o/MKHa GOPMMUPOBATLCH aBTOMATUHECKH, MOCKO/b-
Ky M NnaHbl, U OTY4ETbl MO MPOEKTUPOBAHUIO, NO
nocTaBKe 060pyAOBaHKS, MO IL0AAM, N0 CTOMMOCTH,
no NPOU3BOANTENILHOCTU U BbIPAaBOTKE — CTIOBOM,
BCS Heo6xoaMMas MHGopmaLusa Gyaet coompaTbes,
aHanM3npoBaTbCs M BblAaBaTbCs B BUAE NaHOB
Ha cneaylowWwnin Nepnoa aBToMaTUYECKH.

TakoBa ngeonorus, u yxe c neta 2012 roga
OHa [JO/MKHa 6bITb BOMNJIOWEHA B XXW3Hb. B 1ioHE,
Korga B HuxkHem Hosropoge 6yaeT npoxoauTb ¢o-
pym «Pa3BuTHE TEXHOMOT U COOPYIKEHMUS CIIOMKHBIX
WHXXEHEPHbIX 0O6BbEKTOB», Mbl MPOAEMOHCTPUPY-
eM yvyacTHMKam ¢opyMa, KaK paboTaeT aaHHas
MoAefb.

- AnekcaHap MNaBnoBuY4, He BO3SHUKHET /iU
npo6aem ¢ BBOAOM TeKylwen nHpopmauuun?
Kto ponkeH 3aHumatbcs 3TUM?

— B BonrogoHcke pa6otaet dununan HAAIMM,
HacyuTbIBatoWwmn okono 350 coTpyaHUKOB. KaxK-
[blV OTAEN — CTPOUTENbHbIN, 3EKTPOMOHTAXKHbIN
W Apyrue — CornpoBOXAAKT KypaTopbl, KOTopble
cobupatoT BCIO HEO6X0AMMYIO MHOPMaLMIO U
3aBOAAT ee Ha cBou cepBepbl. OTTyaa nHbopma-
LIMsl NOCTynaeT K cneuuanucTamM oTaena nonesoro
WHXWHUPUHIA, KOTOPbIE U CBOAAT BCE aHHbIE B
eanHoe MHdopMaLMOHHOE MPOCTPAHCTBO.

[TOHATHO, 4YTO Ha NiowajaKke, rae ogHoBpe-
MEHHO MOXeT 6blTb 3aHATO A0 5000 pabouux,
HEBO3MOXHO NPOKOHTPOIMPOBATb BCIO TEKYLLYHO
[esiTeNIbHOCTb CMnaMu ABaLaTh KypaTopos. lo-
3TOMY O4EHb MHOIO€ OCHOBbLIBAETCS Ha JOBEPUU
— Npu 0693aTenbHOM BbIGOPOYHON NPOBEPKE NO-
CTynuBLeNn nHGopMaLmK.

- Mo npeaBapuTenbHbIM pacyeTam: KaKkoBa
oxupaemasn 3pPeKTUBHOCTb OT BHEAPEHUS
AaHHOW CUCTEMbI?

— KonnyecTBEHHYIO OLIEHKY 1, MOXanyn, He
CMOry JaTb, @ KayecTBeHHas TakoBa — Mo pe-
3ynbTaTaM MHOMOYUCNEHHbIX UCCNIEA0BaHUN, KaK
HalMX, TaK WM 3apyGeXHbIX, Ha pasHbIX 3Tanax
cTpouTenbcTBa 10 50% paboyero BpeMeHu yxoauT
Ha NOWUCK Hy*KHOM MHdOopmaLmK. Ecnu BpeMeHHble
N3OEPHKKM ByayT 3HAUUTENbHO COKPALLLEHbI, 3HAYMT,
3KOHOMMYECKUI IDDEKT OKaXeTCs AOCTAaTOHHO
BEeCOMbIM. NOHATHO, YTO Ha NepBOM 3Tane Bce
OKa)KeTcs C TOYHOCTbIO 0 HA0GOPOT: OCBOEHUE
HOBOW TEXHONOMUM yrpaB/ieHUs CTPOUTENIbCTBOM
noTpeodyeT AONONHUTENbHBIX BPEMEHHbIX 3aTpar,
TeMm 6osee 4To NporpaMMHoe obecnevyeHune npo-
€eKTa [J0CTaTO4HO CNoXHoe. loaTomy cenvac
Mbl OCHOBHOE BHWMaHWe yaensemMm peasibHbiM
NnoTPe6HOCTAM CMNELMANUCTOB Ha KaxaoMm Mnpo-
M3BOACTBEHHOM Yy4acTKe, YTo6bl BMOCNEACTBUM
[laBaTb KaXKAoMy Monb30BaTesio AeNCTBUTENBHO
HYXKHYIO eMy MHbOpMaLUio.




- EcTb nn rpae-to geiicTByloWMe aHaNoru
TaKow cucTtembl?

— Hert. 310 Hawa opurnHanbHasa pa3paboTKa,
noJo6HOM KOTOPOM HET He TONbKO HUIAE Y Hac B
CTpaHe, HO 1 B MMpeE, BO BCAKOM C/ly4ae B aTOMHOM
3HepreTuke. Y amepuKkaHueB, ppaHLy30B eCcTb
HEYTO NoxoXee, a BCeEM OCTalbHbIM Mbl FOTOBbI
[EMOHCTPUPOBATbL CBOIO Pa3paboTKy, y4UTb Ha
Hel paboTaTb, MOCKONbKY 3TO UMEHHO TOT UHCTPY-
MEHT, C KOTOPbIM Mbl FOTOBbI BbIXOAUTb Ha BCe
3apyberkHble nollaakn. Ha cerogHAWHUM aeHb
Mbl MOKa3anun 3Ty CUCTEMY U YexaM, U KuTanuam,
1 6enopycam — 1 Bce NPOSIBUIM K HEN OYEHD Bbl-
COKWUIN UHTEpEC.

Ocoboe 3Ha4vyeHue, Ha MoK B34, UMeeT
TOo 06CTOATENbCTBO, YTO pa3paboTaHHas HaMu
cuctema — camopaclunpsiemasi, oHa AencTByeT
oTAeNbHbIMKW 6/10KaMK, K KOTOPbIM MO Mepe oc-
BOEHMUS MOTyT 6bITb 4O6ABIEHbLI HOBbIE MOAY/N.

[nsa ycnewHoro oCBOEHUS Hallen CUCTEMBI
pa3paboTaHa cneuunanbHas nporpaMMa o6y4YeHus,
BK/loYalowwas B cebs Tpy atana.

MNepBbit 3Tan HasbiBaeTcs «ToN-MeHemKepbl»
M paccymTaH Ha 1 AeHb. 3To cBOE06pa3HbI 6U3-
Hec-TypU3M, Korfa pyKOBOAUTENN NMPUE3KaloT Ha
nnouwaaKky ans Toro, 4To6bl B 06 MX YepTax no-
3HAKOMMWTBCS C HALWMMMU BO3MOXHOCTSIMU U 3aTEM
HanpaBuTb Ans 601ee AeTanbHOro 03HaKOM/EHUS
C NporpamMMow CBOMX NOAYMHEHHBIX. [Tporpamma
«JIMHeWHble pyKOBOAWUTENN» pacCYMTaHa Ha 3 AHS,
B TEYEHME KOTOPbIX MPOUCXOANT Bonee rnyboKoe
n3yyeHue TexHonoruu. Eule ogHa nporpamma —
«KnoyeBble UCMONHUTENW» — NpeAnoNnaraeT, 4To
cneunanncTel B Te4eHue 5 gHen 6yayT He TOSIbKO
3HAKOMWTbLCS C HALLMMMU TEXHONOTUAMU, HO U CaMu
nopab6oTaloT, nony4yat 6osnee rnyooKMe 3HaHUS.

- HackonbKo rotoBa poccuicKkas atomHas
cTpouTeNbHas niowaaKa K TakKum HOBOBBefie-

CLUSTER

HusAmM? Beab, No CyTH, 3TO COBEPLUEHHO UHOM
ypOBEeHb OpraHuM3auuu Npou3BoOACTBa, Toraa
KaK HeKoTopble NpPeAnpUATUS OTPacJiu C rop-
AOCTbIO FOBOPSAT O TOM, YTO «y}€ Ha4yuMHaloT
ocBauBaTb» 2D-mopgenu.

— [oToBa. ConpoTnBNEHUE, KOHEYHO, ByaeT —
3TO €CTECTBEHHO Ans 1to60oro HoBoro Aena. Ho ata
cucTEMa AaeT BbICOKYO NPO3payHOCTb, BeAb AeTa-
NM3alms caenaHa ¢ WwaroMm o OAHOrO WBa, U 3To
o4eHb y1o6Ho. Koraa noav noiMyT 1 NoYyBCTBYIOT
3TU NMPEenMyLLECTBA, BONMPOC 0 HEOGXOAUMOCTH
0CBOEHMA OTNaAEeT caM co60M. Hy U, KOHEYHO, He
Haao 3abbiBaTbh 06 aAMUHUCTPATUBHBIX Mepax, a
Halll IMPEKTOP — aAMUHUCTPATOP O4YEHb BBICOKOIO
ypoBHS. [l03TOMY B ycrnexe CBOEro Ha4MHaHUS Mbl
He COMHeBaeMcs.

fanumna OPbEBA

There are no analogs in the world

Having merged with ASE CJSC, Atomenergo-
proekt Nizhny Novgorod Engineering Company ac-
quired a bunch of orders, the largest one in the
world, for construction of NPPs. Strengthening its
positions in the world market, NIAEP is supposed to
use approaches to construction management that
are modern and based on advanced technologies.
Our specialists not only realize that, they are ready
to face new challenges. Foundation of Multi-D center
in Volgodonsk confirms the fact.

A. Zonov, Deputy Engineer-in-Chief, NIAEP:

— The main mission of Multi-D Training Center in
Volgodonsk is to enhance effectiveness of NPP con-
struction managing by the customer’s personnel, the
general contractor and sub-contractors and to ease
access to any information. At Volgodonsk construction
site a center has been built equipped with computer
facilities, with three interactive displays. The center will
house the main server for gathering information in a
single information space of the facility.

The information has been divided into 7 modules.

Designing module provides access to all design
information: working design documentation, sched-
ules, drawings, estimates, specifications, projects of
construction organization, designing programs, etc.
The module also includes 3D models of operation and
construction schemes of the facility. 3D model of the
operation scheme has already been integrated into the
module, the construction scheme 3D model is planned
to be integrated this year.

Time and HR Management module provides ac-
cess to the 1st, 2nd, 3rd and 4th-level schedules, op-
eration screens, weekly and daily targets and reports.
Historically, the 3rd-level schedule is the main tool of
interaction with the customer. But it covers a large
amount of work with the time span of several months.
The system decomposes the schedules and specifies
the work day-by-day, which is more effective in terms
of the performance control.

Getting familiarized with some ideas at Japan’s
construction sites, we have developed so-called opera-
tion screens, the 3D model of which shows where a
specific contractor works, what activities he performs at
the moment, when the activities are to be completed in
accordance with the schedule and in reality, what is the
planned and real number of personnel at the site, etc.

Each contractor can receive this information, and
on its basis weekly and daily plans are worked out. Itis
clear that real life does not always conform to the laws
of ideal planning, the fact that is also made account
of in the Compensating Actions module composition.

As for the HR management, we use three different
systems of the personnel number monitoring at the site.
First, all specialists have security badges to get access
to the site, which helps identify an employee of each
organization. Then, at the facilities outside the closed area
(construction depot, warehouses, etc.) a so-called radio
frequency method is used: helmets of each worker have
radio chips enabling to monitor the number of personnel
at each facility. At last, the traditional system of person-
nel accounting at personnel departments is effective.

Inventory Management module helps receive
schedules of equipment supply, information about
what inventory has been supplied to the warehouse
and accepted, to which extent the supply schedule has
been fulfilled. In cooperation with the customer we have
developed a common specification at Volgodonsk site
which can be looked through by both the customer and
a sub-contractor to get to know what we have for each
supply unit: a drawing, a specification, an estimate, a
date of delivery, etc.

When equipment is accepted at a warehouse it is
identified by means of bar-code. It helps verify the equip-
ment at any moment. We plan to introduce bar-codes
in the assembly and operation processes, but it will be
done in future. Thus, the influence of the human factor
is reduced significantly in the inventory management,
and the risk of mistakes is much lower.

Operating performance module has three principal
parameters: construction, heating system installation
and electric work. Plans have been made for each pa-
rameter, results are considered monthly and output is
calculated which is an indicator of the effectiveness of
our sub-contractors’ activity. The larger is the output,
the more effective is a sub-contractor.

Administration module includes a large number of
orders, protocols, resolutions, assignments, including
those that are adopted at daily meetings held by the
head of the construction site. These materials must
be accessible.

«Labor Protection Management» is one of the pilot
projects of Rosatom Production System. In the real life
it is implemented in the following way: each morning
briefings on labor safety are held at the site, a system of
bonuses and penalties for observance/violation of the
rules has been introduced, special information leaflets
are prepared and distributed. All this information is
contained in the Administration module.

Preproduction module. A line assembly of large-
dimension units has been organized at the site where
components of the reactor containment, containment
dome and inner parts of the containment are assem-
bled. The data is included into the module, and anyone
can find information about each parameter: drawings,
estimates, schedule of weekly and daily assignments,
availability of necessary equipment in the warehouse,
information about the acceptance of the equipment,
cost of work, results, supplementary orders and regu-
lations, etc.

Cost Management module is being developed. NI-
AEP has been insisting on the right to build NPP at a
fixed price and the possibility to reallocate the finance
between construction and assembly and equipment
procurement without exceeding the pre-set limit.

Upon the whole the single information space will be
organized in the following way: information from various
servers at the construction site will be collected in one
server from which any specialist will be able to get any
amount of required data. The idea is to prepare the
information necessary for monthly meetings automati-
cally: all plans, designing reports, reports on equipment
supply, HR management, cost management, productivity

and output will be collected, analyzed automatically
and presented in the form of plans for the next period.

Such is the ideology that must be put into life as
early as in summer 2012. We shall demonstrate the
model in June, at the forum «Sophisticated Facilities
Construction Management» in Nizhny Novgorod.

— Are there any problems with the input of the
current information? Who is engaged in it?

— There is a branch of NIAEP in Volgodonsk, with
the staff of 350. Each department — construction, elec-
trical and others — is supervised by a specialist who
collects the necessary information and inputs it in his
server. From there information is transmitted to field
engineering specialists who organize the data in the
single information space.

Itis clear thatitis impossible to control the activities
at the site with 5.000 workers using only 20 supervisors.
That is why much depends on the trust at the manda-
tory random verification of the information received.

- Are there any similar systems that are ef-
fective?

— No. This is our development that cannot be com-
pared to anything in our country and abroad, at least
in the nuclear sector. American and French companies
have something of the like, as for the rest of the world,
we are ready to demonstrate our development, to teach
how to use it since it is the tool we want to enter the
foreign market with. We have already demonstrated
the system to Czechs, Chinese and Belorussians and
they have got interested in it.

Of special significance is the fact that the system
is self-expanding: it consists of separate units to which
other units can be added when they are developed.

A special program of three stages has been devel-
oped to ensure the mastering of the system.

The first stage is called «Top Managers» and takes
1 day. It is a kind of business tourism: top managers
come to the site to get familiarized with our possibili-
ties and then to send their specialists to the center
so that they would get acquainted with the program
in detail. «Line Managers» program is scheduled for 3
days during which the system is thoroughly considered.
During the implementation of the third program — «Key
Performers» — specialists not only get acquainted with
the technology but have a chance to work with it for 5
days in order to get a deeper knowledge.

- Is Russia’s nuclear sector ready for such innova-
tions? It implies a much higher level of the production
organization, while some companies boast today that
they «start mastering 2D models already».

— Itis ready. There will be some resistance, which
is quite common in case of any innovation. But the
system provides high transparency: it is very detailed,
and this is very convenient. When people realize and
feel the advantages of the system, there will be no argu-
ments against introducing it. Moreover, administrative
measures are to be taken into account as well. Our
director is an experienced manager. That is why we are
confident in the success of the project.

Galina YURIEVA
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HOPMATWVB

Bo3poxaeHue Tpagnummn: EQMHBbIM OTpacneBou KaTtanor

obopygoBaHUsa U Matepuasnon

Ye Tpu roga B HuxxHem Hosropope cyuie-
CTByeT HeKoOMMep4ecKoe napTHepcTBo «[le-
NIOBOW LEHTP aTOMHOIr0 MalMHOCTPOEHUNA»
(HALU Atommalu). OcHOBHaA Lenb ero cosaa-
HUSA — 06beuHEeHUe NpeanpPUATUiA, Kotopble
NoCcTaB/AfAIOT 060pPYyA0BaHNE U MaTepUanbl Anst
A3C, uHpopmMHupoBaHUE NOCTABLLUKOB O TOM,
KaKue npaBuia edCcTBYIOT Ha PbIHKe aTOMHOMN
oTpaciu, co3gaHue KOHKYPEHTHOM cpeabl, 4To
B UTOIe AOJIXXHO CNOCOGCTBOBATb YCKOPEHHUIO
pa3BUTUS aTOMHOI0 3HEPronpoMbILLIEHHOIO
Kommiekca Poccun. O feaTeNIbHOCTU HEKOM-
MepuyecKoro napTtHepcTtBa Mbl 6eceflyem ¢
€ero UCNoJIHUTENIbHbIM AUPEKTOPOM AHApeeM
KomapoBbim:

— [apTHepCTBO 0O4EHb TECHO COTPYAHUYAET C
KpynHenwen HuKeropoacKom MHXMHUPUHTOBOM
KOMMNaHuen «<ATOM3HEPronpPoOeKT», CreLmanmcTbl
KOTOPOW B HacToslwee BpeMsa o6naaatoT cynep-
COBPEMEHHbIMW KOMMNETEHLMAMWU UHTENIEKTY-
anbHOro npoexktTupoBaHua Multi-D, Heob6xoau-
MbIMU ANS1 YIP@BAEHUSA HMUIHEHHBIM LUKIOM
CNOXHbIX MHXEHepHbIX 06beKTOB. bnarogaps
3TOMY COTPYAHMYECTBY NMapTHEPCTBO NosyvaeT
MHPOpPMaLMIO, KoTopasi NO3BONIET EMY BAUATb
Ha cTpaTerunio pasBuTUS NPeAnpUATUA — YNEHOB
napTHepcTBa v co3aaBatb eMHoe nHhopmaLm-
OHHOE NPOCTPaHCTBO, 6€3 KOTOPOro HEBO3MOXHO
[OCTVXKEHWE U yaepKaHne NMANPYIOLLMX NO3ULUIA
Ha MeXAyHapoaHOM pbiHKe coopyxeHus AJC.
OaHUM 13 3aTanoB GOPMHUPOBAHNSA €ANHOTO UH-
dopMaLlMOHHOro NPOCTPaHCTBa CTano ydyactue
napTHepcTBa B co3gaHunn no gorosopy ¢ OAO
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A. B. Komapos / A. Komarov

«HWA3MM» EAMHOro HOMEHKNaTypHOro oTpacne-
BOro KaTtanora o60pyaoBaHuWs U MaTepuanos
PocaTtoma.

OTpacneBon Katanor — OAuH U3 KIYEBbIX
3/IEMEHTOB WHTE/NIEKTYaIbHOIr0 NPOEKTUPOBa-
HUS, BHEAPSEMOIO B UHXWUHUPUHIOBbLIX KOM-

naHuax PocaTtoma, cnpaBo4yHoe nocobue ans
npoeKkTuposlmnKka A3C, npepocrasnsiollee
BO3MOXHOCTb MCMO/Ib30BaTb OTEYECTBEHHYIO U
MMWPOBYIO MPOMBILLIEHHOCTb B NMOJIHOM 06beMeE.
370 eAMHoe nHGOpPMaLMOHHOE NPOCTPAHCTBO ANA
NMPOEKTHbIX UHCTUTYTOB U NOCTaBLIMKOB, CO3AaH-
HO€E ANs MoJTy4eHMs onepaTUBHOW M JOCTOBEPHOM
MHbOPMaLMKn 06 aKTyanbHOM pbiHKE 060pyao-
BaHUsA U MaTepuanoB anga A3C, obecneyeHus
BO3MOXHOCTU ONEepaTUBHOr0 NaHMPOBaHUS U
ynpasfeHus KOMMNAeKTaLmen n noctaBkamu 060-
pyaoBaHUS U MaTepuanoB Ha BCEM KU3HEHHOM
LMKIe CTaHUMK. ITO eanHas 3NeKTpoHHas 6a3a
[JaHHbIX: MaKCUManbHO MosHas, cMcTeMaTn3u-
poBaHHas M yaobHas.

- AHppen BnagumupoBud, NPOEKT, 6e3-
YC/IOBHO, HY}XHbIW, HO, HACKOJIbKO U3BECTHO,
y)Xe Ha cTaaum GopMUPOBaHUSA OTPACIEBOro
KaTanora BO3HUK Lie/bii P BONPOCOB.

— Bo-nepBbix, cywecTByeT HeKas HacTo-
POXXEHHOCTb, Y MHOIMX Cpa3y BO3HUKaeT BO-
npoc: «A Ans 4yero 3T0, COGCTBEHHO, HYXHO?
Mo4yeMy KoHLUepH «PocaHeproatomM» BAPYT Bbl-
[enun feHbr Ha co3haHune 3Toro Katanora?»
Ho naBawTte BcnoMHuM uctoputo. B cBoe Bpems
B MuHaTome BbINyCcK KaTanoros o60pyaoBaHus
n maTepunanoB Oblal CUCTEMHbBIM. Tak novyemy
6bl HE BO3POANTb 3TOT MOJIOKUTENbHbBIW OMNbIT
B HalWW AHN? U TyT BO3HMKaET BTOPOM BOMpocC,
HeBeJOMbIN co3haTeNsaM KaTanoros, Torga
nevyaTHblX, B COBETCKMe BpeMeHa. CeroaHs
TexHnyeckas MHbopmaunsa o TOM UAKU MHOM
060pyaoBaHMK 3a4acTylo ABASETCA KOMMep-




YEeCKOW TaMHOM U, eCTECTBEHHO, NPeanpUATUS
He TaK 4YacTo M He TaK OXOTHO 3Ty MHbOopma-
uMio Ny6anKyIoT, MpeaocTaBasioT 4ns oblero
Nnonb30BaHUA: Cly4aun MHTENNIEKTyaNbHOro BO-
poBCTBa 6bI/IM M eCTb. TaK BOT, cO3AaTeNy KaTa-
Jlora B TOM Yuchie CTaBaT nepej co6omn 3agady
3alUNUTUTb MHTENNEKTYaNbHYIO COGCTBEHHOCTb,
npeanaras cBou Hoy-xay. Ecnuy Bawero npea-
NPUATUSA €CTb UHTENNeKTyalbHas CO6CTBEH-
HOCTb, 3aMaTeHTYNTe ee, NONy4YnTe NaTEHT Ha
n3nenve, Ha TexHonoruto. M torga, ecnm KTo-to
M3 y4aCTHUKOB KaTanora BOCMO/b3YeTCs YyKUM
HOYy-Xay B HeHaanexalux uensx, Mbl 6yaem
MMETb BO3MOXHOCTb YKa3aTb njarvatopam Ha
HE3aKOHHOCTb UX AENCTBUN.

- Kak ctpoutcsa Bawa pa6ota ¢ NoTeH-
LuanbHbIMU yYaCcTHUKaAMM OTpaciieBoro Ka-
Tanora?

— Mbl UICNONb3yeM BCEBO3MOMXHbIE CNOCO6bI
LoHeceHus nidopmaumu. B Tom yncne MNapTtHep-
CTBO OpraHu3yeT exxeHenesbHble oby4atolme
CEMUHapbl, KOTOPbIE COCTOAT U3 TEOPETUHECKON
4yacTu, rae Mbl paccKkasbiBaeM 0 TOM, YTO TaKoe
KaTasor, ero uenu, 3aga4v u 4to Heo6Xxoanmo
caenatb, 4TOObI CTaTb €ro Y4acTHUKOM, W NpakK-
TMYECKOW YacTu, rae npeanpuaTve Henocpea-

CTBEHHO NPUCTYNaeT K HanofIHeHWIO KaTanora.
XoTtenocb 6bl NOAYEPKHYTL: caM paKT pasmMelle-
HUS MHGOPMaLMK B KaTanore npeanpusatuamu
He onfayMBaeTcs.

- BKpartuye, 4TO HE06X0aUMO caenarb,
YTOGbI CTaTb YYHaCTHUKOM NpoeKkTa?

— Heob6xoanmo 3apeructpupoBaTbCs Ha
caviTe KaTanora www.catalog.niaep.ru ansa poc-
CUMCKMUX NPeanpUsATUiA, a NS MHOCTPaHHbIX Npea-
NPUATUI perncTpaLLms ocyLLecTBASETCS Ha canTe
MapTHepcTBa www.npatommash.ru, nony4mTb
WHAMBUAYaNbHbIA NOTMH M Napofib ANa BXoaa M
NPUCTYMUTb K 3aMOIHEHWUIO MONHOIo aTpUBYTUB-
HOro coctaBa Ha o6opyaoBaHue. Ha Kaabii
TMN o6opyaoBaHus copMUpPOBaHa KapTouka,
cofepxallas obime aTpubyTbl, UHAUBUAYANbHbIE
TEXHUYECKUE XapaKTePUCTUKK, IKCNIyaTaLnoH-
Hble CBOWMCTBA U LieHOBbIe NapameTpsbl. Katanor
TaKXe COAEPKMUT KOHCTPYKTOPCKMUE U MPOEKTHbIE
3D-mogenu, cuctemy FOCToB Ha o60opyoBaHue,
MHGOPMaLMIO O Knacce U KoAMPOBKe 060pyA0Ba-
HWS, OTPacneBble NMONOXKEHUS, TEXHUYECKYIO A0-
KyMeHTauuto 1 ap. Mocne 3anonHeHus wabnoHa
KapTo4Kku cotpyaHunkn OAO «HUA3MM» (LeHTp Be-
pudrKaLmMK JaHHbIX) MPOM3BOAAT BEPUPUKALIUIO
3aHEeCEeHHbIX JaHHbIX.

STANDARD

- Kakue npeumyuiectBa y npeagnpusaTum—
y4acTHUKOB OTpacsieBoro Karasaora?

— 370 ¥ NpOoABMXKEHME MPOU3BOAMMON NPO-
OYKUMHK, YIPOLLEHUE Y YCKOPEHME KOMMYHUKaL MM
C 3aKa34MKOM; COKpalleHNe BPEMEHH 1 ynpoLLe-
HWe NPOXOXKAEHNS TEXHUYECKON KBannduKaLmm.
BeposATHOCTb TOro, YTO NPeAnpUATUS, KOTOPbIE MO-
MEeCTU/IM CBOIO NPOAYKLMIO B KaTanore, 6yayT Ha
KOHKypCe OTCesHbI N0 TEXHUYECKUM NapameTpam,
NpPaKTUYEeCKN paBHa HyMto. A BOT BEPOSATHOCTb
BbIMIpaTb KOHKYPC Ha NOCTaBKY 060pya0BaHUSA
[NS KOHKPETHOro o6beKTa BO3pacTaeT 3a cyeT
TOro, YTO MPOEKTUPOBLLMK Gnarogapsa Katanory
Ha 3Tane TeXHW4YecKon KBanuduKauuu, UMeeT
BO3MOXHOCTb MO3HAKOMMTLCS C MPOAYKLIMEN M
noaTBepaAnTb, YTO 3TO o6opyaoBaHWE COOTBET-
cTBYeT TpebyemMblM NapaMeTpam KOHKYPCHOM
[OKYMEHTaLWK.

3nata MEQYLUEBCKAS

Revival of Traditions:
An Industry Catalogue

Business Center for Nuclear Power En-
gineering Non-profit Partnership has been
active in Nizhny Novgorod for three years.
It was founded in order to unite suppliers of
equipment and materials for NPP, to inform
suppliers about the rules adopted in the nu-
clear sector market, to create competitive
environment and thus to boost the develop-
ment of the nuclear sector of Russia. Compil-
ing an industry catalogue of equipment and
materials of Rosatom under the auspices of
the Business Center is an important milestone
in the center’s life. Andrei Komaroy, the part-
nership’s Executive Director, speaks about
the implementation of this project that is so
important for the nuclear industry.

— The Partnership closely cooperates with
Atomenergoproekt Nizhny Novgorod Engineer-
ing Company that has vast competences in the
field of Multi-D thinkdesign required to manage
sophisticated facilities life cycle. From this coop-
eration the Partnership receives information that
makes it possible to influence the strategy of the
member companies and to create a single infor-
mation space necessary to gain the leadership
positions in the world NPP construction market.
The Partnership participated in the development
of Rosatom’s uniform catalogue of equipment
and materials under an agreement with NIAEP,
that was one of the states of building the single
information space.

The industry catalogue serves as the key
element of thinkdesign process introduced in
Rosatom’s engineering companies, a reference
book for a NPP designer that enables the special-
ist to employ foreign and domestic expertise to
the fullest extent. Moreover, this is a single infor-
mation space for design institutes and suppliers
created to receive promptly reliable information

about the NPP equipment and materials market,
to plan timely and control the supply of equipment
and materials at all stages of a NPP life cycle.

- Obviously, the project is very significant,
but it is known that at the initial stages of
the industry catalogue formation a number
of problems was faced.

— First, there is a kind of suspicion, many
ask the same question: «What is the catalogue
for? Why has Rosenergoatom Concern invested
into the catalogue?» But let us recall the history.
In the past Ministry of Nuclear Power Engineer-
ing issued equipment and materials catalogues
systematically. Why would not we revive this good
tradition now? But here another problem is faced
that authors of printed catalogues did not have
in the Soviet time. Nowadays technical informa-
tion about equipment may present a commercial
secret, and, certainly, companies are reluctant
to publish the information and offer it for public
use: cases of intellectual theft are still there. The
authors of the catalogue, among other tasks,
solve the task of protecting intellectual property
and suggest that know-how should be patented.
If a company has intellectual property in the form
of a product or technology it should better patent
it. In case of unauthorized use of the know-how
we shall have a possibility to prove that the pla-
giarists have violated a law.

— How do you build your cooperation with
prospective participants of the catalogue?

— We use all possible ways and means of
distributing information. They include training
seminars organized by the center on the weekly
basis where we explain to the companies’ repre-
sentatives what the catalogue means and how to
become a participant in it. I'd like to stress that
companies are not supposed to pay for publish-

ing information in the catalogue. Though some
expenses are to be borne by the companies at the
stage of including information into the catalogue.

- In brief, what is to be done to become
a participant in the catalogue?

— Russian companies should register at the
catalogue web-site www.catalog.niaep.ru while
foreign companies should register at the partner-
ship’s web-site www.npatommash.ru, get login
and password and to fill in the list of equipment.
In a form for each equipment type general pa-
rameters, individual technical characteristics,
operation parameters and price are indicated.
The Catalogue also contains designing and pro-
ject 3D models, GOST system for equipment,
information about equipment type and coding,
sectoral regulations, technical documentation
and other information. Upon filling in the form
specialists of NIAEP Data Verification Center verify
the information.

- Are there any advantages of participat-
ing in the catalogue?

— They include promotion of the products,
faster and simplified communication with the
buyer, quicker and simplified procedure of tech-
nical qualification. The probability of excluding
the companies, that have been included into
the catalogue and verified, from the tender for
some technical reasons equals to zero. But the
probability of winning the tender grows because
the designer has already seen the equipment
offered and knows that this equipment fits for
the facility being built. Upon the whole, it would
be reasonable to make the catalogue a world-
wide standard of the nuclear sector within the
next five years.

Zlata MEDUSHEVSKAYA
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PHBbIN
TANOT

OBOPYOBAHWS
Y MATEPVATIOB POCATOMA

OTpacneBoi KaTanor — OAWH U3 KIIOUYEBbIX S/1IEMEHTOB UHTENNIEKTYaNbHOro
NPOEKTUPOBaHNA, BHEAPAEMOTO B MHXMHNPUHIOBbIX KOMMaHuAX PocaToma.
370 yao6Hana Ana ncnosnb3oBaHna MHGOPMaLMA 0 NPoaYyKLUY, NPON3BOANMON
Ha pbIHKe ANA HYX[ aTOMHOW oTpacny. BaxkHerwuen HoBaLen faHHOTO KaTanora
ABNAETCA 3arosIHEHNE NOSIHOro aTPUBYTMBHONO COCTaBa Ha obopynoBaHue,
BKNtoyaa 3D-mopenb, cammmy MOCTaBLYMKaMKM, KOTOPble MOAKIIOYATCA K
nopTasny yepes cetb MIHTepHeT, ¢ nocnepyoLlein Beprdukalmen napameTpos
AAMUHNCTPATOPOM KaTaniora, YTo NO3BONAET CO3AaTb e4uHOe NHGOPMALIMOH-
HOE MPOCTPAHCTBO NPOEKTUPOBAHNA.

Llenn cospaHnAa Katanora:

e [OJlyyYeHne onepaTnBHON U JOCTOBEPHON UHbOPMaLUy 06 aKTyasibHOM
PbiHKe 060pyaoBaHMs 1 MaTepranos gna ASC;

e onpepeneHne NOTeHLMaNbHbIX NOCTABLUMKOB 1 Mpoun3BoauTenein obopy-
[lOBaHMA 1N MaTepunanos, CTaHAAPTV3NPOBAHHOE OMMcaHue NPon3BOAMMON
MU NpoayKLUmMY;

® VICKJ/IOYEHMNE KOMIM3NIA NPU NPOEKTUPOBAHUN;

e obecrneyeHne BO3MOXHOCTI ONePaTUBHOrO NaHUPOBaHWA U yrpasse-
HUA KOMMNeKTaumen 1 noctaBkamy 060pyoBaHMA U MaTePUANoB Ha BCeM
>KM3HEeHHOM uumkne ASC.

MpenmyiecTBa yyacTus B OTpac/ieBOM KaTasnore:

e 1ICMOMb30BaHVe KaTanora Ans NpoABXKEHUA MPOU3BOAMMON NPOJYKLUN,
BKJIOYEHMSA B MPOEKTbl HOBOro 060py0BaHUs;

e YMpOLIEHVE 1 YCKOPEHVE KOMMYHMKaLNA C 3aKa3umkom;

e COKpalleHve BPeMeHM 1 YNpoLLeHre NMPOXOXKAEHUA TEXHNUYECKOWN KBa-
nudurkauum;

e HarnAgHOCTb M NPO3PaYHOCTb YYacTUsA B 3aKYMOYHbIX MpoLeaypax.

Bnok-cxema npoLecca HanoJIHeHNA KaTanora:

' NOMENCLATURE

[ e 3 ﬂ ?x;

 INDUSTRY CATALOGUE
OF THE EQUIPMENT
AND MATERIALS OF ROSATOM

Industry Catalogue is the key element of intelligent design implemented in
engineering companies of ROSATOM. The Catalogue represents a convenient
way of use of the information about products manufactured in the market
for the needs of the nuclear industry. The major innovation element of this
Catalogue is full filling of attributes of the equipment, including 3D-models,
by Suppliers, who login to the portal via the Internet, with subsequent verifica-
tion of the parameters of the directory by administrator, that allows creating
a single information engineering space.

| -

Purposes for the Catalogue development:

e receive confident information about the current situation in the market
of equipment and materials for NPP in time;

e identify potential suppliers and manufacturers of equipment and materials,
get standardized description of their products;

e eliminate conflicts in design;

e provide opportunities for operational planning, control the configuration
and supply of equipment and materials throughout NPP life cycle.

Benefits from participation in the Catalogue development:

e use the Catalogue to promote manufactured products, include products
in the new projects;

e simplify and accelerate the interaction with customer;

e simplify and accelerate the process of passing the technical qualification;
e Provide visibility and transparency for participation in tenders for equip-
ment supply.

Catalogue filling process setup-diagram:

Peructpauya poccuitckux
NOCTABLLUMKOB Ha CaiiTe

-

Www.niaep.ru

Pa3melLieHme nidopmamn
06 060pyaoBaHUN Ha caiiTe
www.catalog.niaep.ru

>

Knaccnd

>

4

LWabnoHbI KapTouek

vcems, 1. Hmxkuuin Hosropogp, nn.

Karanor
www.catalog.niaep.ru

Manufacturer upplier
registration on
www.npatommash.ru

-

KoHTaKTbI:

MapTbs

BoGogpl, A.

(lassifier,
Part templates

Distribution on the information
about products on web-site
www.catalog.niaep.ru

Catalogue
www.catalog.niaep.ru

Conta

, Svobody squa

E-mail: npatommash@mail.ru
N.npaton

e, Nizhny Novgorod, Russia, 603006
E-mail: npatommash@mail.ru
w.npatommash.ru
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MPAKTUKA

[Mpon3BoacTBeHHaa cuctema PocaToma:
AMNOHCKWM OMbIT C PYCCKUMU KOPHAMMU

lockopnopauua «Pocatom» cTpareruye-
CKM NMO3ULMOHUPYET ce6sl KaK rnodajbHbIN
TEXHOJIOrM4YeCcKUi nuaep B 06/1acTu AAEPHbIX
TexHoJioruu. Llenb oueHb am6u1LUO3HANA, CPO-
KMU Kpa#lHe cXaTble. YTo6bl JOCTUYb NOCTaB-
JIGHHbIX Lieneu, NpeACcToUT NpoaenaTtb O4eHb
Gonbluylo pa6oTy. BaxkHoe mecTo B pelueHuun
nocTaBJ/IEHHbIX 3aja4 3aHUMaeT BHegpeHue
Ha npeanpuaTuax rockonopauyuu MNCP - npo-
U3BOJCTBEHHOMN cucteMbl PocaTtoma.

— MNCP Havyana BHegpaTtbes ¢ 2008 roaa,
M NepBbIMU MUNOTHLIMU NNOWaAKaMK Ans Hee
CTann MalWKWHOCTPOUTENbHbIV 3aBOA B dNEKTPO-
CTanw, BbiNyCKatoLLMIN TeN0BbIgENsowmne coop-
Ku (TBC), n 310 «[MogonbcK», MPOM3BOAALLUM
naporeHepaTopbl, — PacCKa3blBaeT ANPEKTOP
no passutuio MNMCP lockopnopaunn «Pocatom»
Cepreit 06030B. — Bcero ke Ha nepBom atane
6bIN0 ocyLecTBNEeHO 54 MUIOTHLIX NPOEKTa Nno
BHeapeHuto MCP Ha 51 npegnpusatuun. OHKU ganu
COBOKYMHbIV 3bdEKT OKONO Tpex MUNInapaoB
pybnen. ina cpaBHeHUs, aTo 60nee 4em B 30
pa3 npeBblllaeT COMyTCTBYIOWME 3aTpaTthbl Ha
BHeApeHWE NPOU3BOACTBEHHOW CUCTEMDI.

Takum o06pa3oM, cucTeMa AoKalana CBOIO
BbICOKYIO 9ODEKTUBHOCTb, U CEMYac HacTynaet
BTOpoW atan, koraa MNCP 6yaet BHeapsATbCs Ha
OCHOBHbIX MPOU3BOACTBEHHbIX Lieno4vKax npea-
npuaATU. Mbl nepexoanM OT TECTOBbIX, MPOGHbIX
BHEAPEHUH K NOMHOLLEHHOMY NOosIHOMacLTabHo-
My BHeapeHuio MCP.

Kak n3BecTHO, 3KOHOMMYECKMe BOMPOCHI,
cBsA3aHHble C 3QPEKTUBHOCTBIO U AEATENBHOCTbIO
MuHcpeaMala U aTOMHOM OTpacin B LENOM,
HUKOrAa Npexae He SBASAUCb MPUOPUTETHLIMU
ons cTpaHbl. Ceyac MUP U3MEHUNICS, YCNOBUSA
WU3MEHUNUCH. [IN COXpaHEHUS U yNPOYEHUS NK-
[EPCKUX NMO3WLMIA HA MUPOBbIX PbIHKAX HYXKHbI
HOBble METO/bl, HOBblE MOAXOAbI, U K/OYEBbIM
BOMPOCOM SiBNS€TCSH BONPOC 3QPEKTUBHOCTHU.
Mpon3BoacTBeHHas cuctemMa Pocatoma Kak pa3 v
HalleneHa Ha To, 4To6bl BO BCEX BUAAX AeATENbHO-
CTU Hallen MHoronpoduIbHOM Koprnopaunu — ot
A0€PHON MEAMLIMHBI 0 FeHepaLMmn aNEKTPOIHEP-
MK — JOCTUYb MaKCUMasibHOM 3QPEKTUBHOCTHU.

Ho BnnTbIBas B ce65 BeCb 3apy6GEKHbIN OMbIT
MO NOBbIWEHNIO IOPEKTUBHOCTH AEATENBHOCTH,
Mbl ONMpaemcs Ha 0Te4eCTBEHHbIE KOPHUW. Beab
MNCP Kak cucTema He 6bina npuaymMmaHa uiu 3a-
MMCTBOBaHa M3 Apyrux ctpaH u KomnaHun. NCP
ABNAETCH TOrTMYECKU 3aBEPLUEHHBIM U UB/TOMKEH-
HbIM B COBPEMEHHOM KOHTEKCTE BUAEHUEM 3-
GEKTUBHOIO ynpaBfieHUs NPOU3BOACTBEHHbIMU
npoLeccaMu, KOTOPOE OCHOBbIBAETCS Ha CUCTEME
Hay4yHOW opraHv3auuun Tpyaa, NPOU3BOACTBA U
ynpasnenus (HOTIunY) n pazpabotkax MuHcpea-
Malua, 6narogapst KOTOpbIM COBETCKOM aTOMHOWM
0TpacTU MHOIMe rofbl yaaBanocb JOCTUraTb KpaT-
HOro pocTa NPOU3BOAUTENBHOCTHM Tpyaa. Kpome
Toro, B lNCP BKOYEHbI U aganTMpoBaHbl Noj
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Haly oTpac/b Nyylwne AOCTUKEHUSA U UHCTPY-
MEHTbl U3 APYrMX COBPEMEHHbBIX METOANYECKMX
nnatpopm.

N He TONbKO O COBETCKOM OfbITE€ YMECTHO
BCMOMHWTb B CBSA3U C BHEAPEHUEM MPOM3BOa-
CTBEHHOWM cucTeMbl Pocatoma. ELLE 0 peBoto-
uMn 1917 roaa B UMnepaTtopcKOM TEXHUHECKOM
yuunuue (HbiHe MITY umern baymaxa) 6611 pas-
paboTaH PyCCKUM METOA 06Y4EeHUsI MPaKTUYECKO-
My macTepcTBy. Torga »xe Ha 3aBogax Poccuu
Havanu WMpPOKo 1cnonb3oBaTb cuctemy Tennopa,
OCHOBHbI€ MPUHLMMNbI KOTOPOW — pa3spaeneHve
TpyAa ¥ MaKcMManbHasa paunoHanuM3aums 4Bu-
eHun. Kctati, MMeHHO B Xxo4e ee peannsaunu
Ha MPOMbIWAEHHbIX NPEANnPUATUSAX BNepBble
Oblna co3jaHa v BHeApeHa cucTeMa CAeflbHON
3apaboTHOM nnaThbl.

MN3BECTHbIN PYCCKUM 3KOHOMMCT [lnaToH
KepxeHueB paccmaTpuBaln BpemMs KaK Bax-
Henwunn pecypc n B 1923 roay cosgan nury
«Bpemsi» — npoobpas cOBPEMEHHOW CUCTEMBI
TaM-MeHeKMeHTa. [ToBceMecTHO BHeapscs
XPOHOMETpaXk paboyvyero BpeMeHu 1 aHanuns ero
pacxoaa.

OpraHusartop, y4éHbi 1 noaT Anekcen la-
CTeB B KOHUe 20-x — Havane 30-x rofoB co3aan
LleHTpanbHbIM UHCTUTYT Tpyaa (LWT), rae uccne-
foBan paboyune onepawmMn u pauuoHanusvposan
nx. Tak co3gaBanacb Mofenb HenpepbiBHOIO
06y4eHns paLMoHanbHOMY TPyAy, NPUYEM peydb
Lu1a 0 MaccoBOM NOArOTOBKE KBanudULMpoBaH-
HbIX pabo4mXx.

3ateM, yxe B 60-e rofbl, nosiBunach tema
«MuHcpeamaw n HOTMnY». HayyHast opraHm3a-
1§ Tpyaa, NpoM3BOACTBA U ypaBneHus, KOTo-

pasi BHeapsanack B 60-e roabl B MuHcpeamalue,
[lana KpaTHoe yBenn4YeH1e NpomM3BOANTENbHOCTH
Tpyaa.

B CCCP Hay4Has opraHu3auus Tpyaa BHeApS-
nacb noBcemectHo. OHa nponaraHanpoBanach u
BHeApsiach He TOSIbKO Ha MalUMHOCTPOUTENbHbIX
NpeanpuUsaTUSsIX, HO U B KOHTOPCKOM AEATENBHOCTH,
B AE€ATENIbHOCTU MUHUCTEPCTB, B CTPOUTENbCTBE.
B yacTHOCTH, NPOAOIKEHNEM ITOM CUCTEMBI IBU-
N10Cb CTaxaHOBCKOE [IBUKeHKe. HecMoTps Ha To
4YTO B AOCTUKEHMAX UMeHHO CTaxaHoBa W ero
6purabl 66110 MHOIO 3a/10XKEHO OT NponaraHbl,
3TO OKa3ascs CUMbHbIM NponaraHAUCTCKUI Xo[,
M OH Jan cBow 3 dEKT: B LIESIOM M0 CTpaHe Torga
NPOU3BOAUTENBHOCTb TPyAa NoAHANAch BABOE.
3TO HalUKW KOPHMU, Halla UCTopwS.

OnbIT, HapaboTaHHbIM B Poccun, akTUBHO
nadyyancsa v 3anagHbiMy y4eHbiMu. OanH U3 co-
PaTHUKOB aHru4yaHuHa Tennopa, JKunépetTt
npu3Hasan: «Pycckue rnybxe Hac BXOAAT B Hayy-
Hyl0 opraHu3aumio Tpyaa. CamobbITHbIE PyCCKUE
MeTOAbl Ha ABa AecaTuneTns onepeannu 3anag!»
Ewe 6bl: K NnpMMepy, N0 METOAMKE MO YKNagKe
Kupnuyen, paspabotaHHom B LINT, pycckue BTpoe
onepexanu ceoux konner n3 CLUA, paboTaBLumx
no metoaunke Tennopa—/xunépetra.

B »KypHanax no Hay4How opraHu3auuu Tpyaa
3a py6exom, B ToM yucne B [epMaHun, Kotopas
6blna oaHOM N3 Hanbonee nepeaoBbiX B 06/1acTH
BHeapeHusa HOT, roBopuiocb 0 TOM, YTO UMEHHO
COBETCKMM OMbIT MO Hay4HOW OpraHn3aLmm Tpyaa
[IOCTOMH TOro, 4TO6bl €ro 04eHb BHUMATENLHO
M3y4nTb. Pe3ynbraTbl AENCTBUTENBHO GbIN O4YEHb
BNevyaTngowWmMMK Ans TOro BpEMEHM.

[axke 9SNOHCKUIM ONbIT, TOM e «TONOThbI» , KOTO-
pbIf Mbl Ucnonb3yem cendac B [CP, no cytu cBoen
onupaeTcs UMEHHO Ha Hall OTeYeCTBEHHbIN. B
Hero BXouT BCE — OT paLMoOHanbHOM opraH1sa-
LMK paboyero MecTta ¢ TeM, YTOObl UCKIIOYUTb
JIMLLIHWE OBUXEHUS U No6oro Buaa notepu, Ao
3ProHOMMKM, TO ecTb Hanbonee NpaBUILHOIO C
TOYKM 3peHuns yaobcTBa M paLmoHanbHON opra-
HM3aLMn 060pyaoBaHUSA U PaboOYNX MECT.

MponsBoacTBEHHas cuctema «TonoTta» no-
TOM pacrnpocTpaHunacb U Ha aMmepuKaHcKue
aBTOMOGUNECTPOUTENbHbIE 3aBOAbI, U B APY-
rMe oTpacau NPOMbILLIEHHOCTU MO BCEMY MUPY.
ANOHUbI MEPBbIMU OCYLLECTBUIN CUHTES BCErO
HapabOoTaHHOrOo /10 HUX U CYMENU Pa3BUTb UaEN
npefwecTBEHHUKOB Aanbue. onyyuncsa He
NPOCTO HAabOp HEKUX MHCTPYMEHTOB, a Lienas
dunocoduma Npon3BOACTBEHHbIX OTHOLWEHUN B
Nto60M BMAE NPOMBILIIEHHOCTH, B 1t060M BUAE
npon3BOACTBa.

Tak yTo cenyac Pocatom, no cyT, BO3Bpalla-
€TCS K HallWMM UCTOKaM, IeNlaeT HOBYHO MOMbITKY,
HO B 3HaA4YMTENbHO 6oJsiee WHUPOKOM MacliTabe
M C Y4ETOM OpraHn3auMOHHbIX OWKWBOK TOro
BpeMeHu. K npumepy, oaMH U3 BbIBOAOB, KOTO-
pbii Mbl caenanu, ndydas onblT MuHcpeamalua
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MPAKTUKA

60-x rogos: 3a NCP Ha npeanpuATUaX JOMKEH
oTBeYaTb [MaBHbI NPOM3BOACTBEHHWK, @ KypK-
poBaTb — MepBoe n1Lo. MIMeHHO Takasa opra-
HM3aUMOHHAsA KOHCTPYKLMSA OENCTBYET cenyac
B rocKoprnopaLuu.

[ns1 TOro 4To6bl MPOWTIOCTPUPOBATL PE3YIIb-
TaTbl BHeapeHus MNCP B xoae NUAOTHbIX MPOEKTOB,
npuBey KOHKPETHbIE MPUMEPBI.

Ha 3aBoge B [logonbCcKe cuctema BHeApS-
lacb Ha y4yacTKe M3roTOBJIEHUSA Moaynen na-
poreHepaTtopoB ans bH-800. [lo BHegpeHusd
NPOU3BOAMTENLHOCTb COCTaBAsANa ABE LWTYKK
B MecsL. B oktabpe 2009 roga, T0 eCcTb MeHee
4yeM yepes rof nocne Havyana BHeApeHus, Npo-
M3BOAMTENbHOCTb AOCTUINA TPEX WTYK B Me-
cqu. Cevyac OOCTMIHYT NoKasaTtesb NaTb WTYK
B Mecsy,. B ntore ecnu go nossnenus MNCP 72
eMHULbl NPOAYKLMK 6biNn BbiNylWweHbl 3a 41
MecsL, TO NMOC/Ie BHEAPEHUS Te e 72 eAnNHULbI
npov3BeneHbl 3a 18 mecqaueB. CoKpalueHune
CPOKa M3roTOBNEHWUS HANWLLO.

Ewe npumep. Y4acToK U3roTOBAEHUS LINUEK
[N peaKTopHbIX ycTaHoBOK BH-800 B Lexe N2 33.
B 2008 rogy u3rotaBnnBanoch [ijBa KOMIJIEKTa
wnunek B Mecsiy,. B oktabpe 2009 roga — Tpu
KOMMMEeKTa wnunek B mecsu,. B 2010 rogy — naTb
KOMMEKTOB LWNWneK B Mecsl,. CoKpalleHue Ync-
JIEHHOCTM NMPKX 3TOM MPOUSBOLLO MO OTHOLLEHUIO
K 2009 roay B ABa pa3a. Jltogen He YBONIbHAN,
MX NepeBoanIn Ha ApyrMe NPoU3BOACTBEHHbIE
y4acTkM. OQHOBPEMEHHO MPOMUCXOAMN0 COKpa-
LeHre cknagckmx 3anacos. C 2008 no 2010
rofl COKpallleHve 3anacoB B NOTOKe NPOMU30LWII0
B 30 pas.

EwWweé oamH npumep no tomy e MNoaonbCKy.
Y4yacToK M3roToB/IEeHMS annapaToB BO3AYLWHOMrO
oxnaxaeHus B uexe N2 16 . B 2008 roay m3ro-
TaBNMBANOCh AeBATb KOMMIEKTOB B Mecsl,. B
2009 roay nepelunv Ha ypoBeHb 12 KOMMIEKTOB
B MmecsLl,. B 2010-m — 15 KOMNIEKTOB B MecsLl.
Bpewms uuMKna M3rotoBneHus annapaTtoB BO3-
OYLWHOrOo oXflaXaeHus cHu3nnocb Ha 20% Kk 2009
rofy, Ha 25% — kK 2010 roay. CoKpalieHbl 3anachbl
B NOTOKe B 25 pas.

3a cyeT 4yero ato npousowso? OCHOBHas
naea Ha nepBoM 3tane BHeapeHus MNCP — co-
KpalleHuve pasnuyHoro Buaa notepb. B MCP
BbIENSI0T CEMb KJIaCCMYECKMX BUAOB MOTEPb.
HeHyKHble 4eNCTBUSA NOAEN, HEHYKHAs NNLWHASA
TPaHCNopPTUPOBKA, MOTEPU Ha OXKMAaHWe, Koraa
4esloBEK UM 060PYAOBaHME OXMUAAET NOCTyMe-

HUSA oYepeaHon aeTanu, n36bITOYHbIM 3anac (no
CYTH, 3aMOPOXKEHHbIE AEHbIM), TULLHWUE, HEHYX-
Hble aTanbl 06paboTKK, 6GpaK UK UCrpaBieHNUS,
nepenpomn3BoACTBO. 3a CYET UX COKpaLLeHus, 3a
CYET NPpaBMIbHOM OpraHM3aLmmn paboymx MecT, 3a
CYET NPaBUbHOM PAcCTaHOBKM M KOMMOHOBKM
060pyaoBaHNa 1 JocTUraeTcs Takon addekT, npu-
4yeM noBblWeHNe IPDEKTUBHOCTH AEATENBHOCTH
npget 6e3 U3MeHEHUss UHTEHCUBHOCTU TPyAa.

[MPON3BOACTBEHHbIE CUCTEMBI MOXHO BHeE-
OpSTb HE TOJIbKO Ha CEPUMHOM WMIN MacCOBOM
npon3BoACTBe. TaK, NPOM3BOACTBEHHASA CUCTE-
Ma «ToMOTbI» UCNOJIb3YETCA HE TONbKO B Liexax,
HO 1 Ha atane HUOKP. Mpnyém adpPeKTUBHOCTb
NPOU3BOACTBEHHbIX MPOLLECCOB 3aKnaabiBanach
nMeHHo Ha atane HUOKP. U kaK noka3sbiBaeT
OnMbIT pa3paboTKK HOBLIX MoAeNien Ha «TonoTte»,
3a CYEeT UCMONb30BaHNA METOL0B 6EPEXINBOro
npoussoactea B HUOKP nm yaaércs cylecTBeH-
HO COKpPaTUTb CPOKM pa3paboToK. CKaxeM, ecTb
MUPOBbIE PEKOPLbl pa3paboTKM HOBbIX MOAENEN,
W NpuHagnexkat oHu «TonoTe», Korga 3a 10-12
MecsiLLeB cO3jaeTcs HoBas Moaeb. B To Bpems
KaK Ha Apyrux 3apyberHbiX NPeanpUaTUaX LUK
HWOKP npwu paspaboTke HOBOM MOoAeNn 3aHnMa-
et no 40 mecsueB.

HaMm, KOHEe4YHO, He HYXXEH HOBbI NPOEKT pe-
aKkTopa Kaxgable 10 mecsiueB. 3aTo HaM HYXHO
[06UTLCA COKpPaLLEHNS CPOKOB CTPOUTENLCTBA
610K0B 0 40 mMecsaLeB, 4TOObl OblTb KOHKY-
pPEHTOCNOCOGHLIMKU. M ana aToro notpebyetcs
BHEJpPEHWE UHCTPYMEHTOB MPOU3BOACTBEHHOWM
CUCTEMBI C TEM, 4TOGbI Ha 3Tane NPoeKTUpoBa-
HWS B CaM MPOEKT Oblnn Bbl 3a/10XKEHbI CKaTble
CPOKM COOPYKEHMUS.

To e caMoe MOXKHO CKa3aTb U 0 ce6ecTon-
MOCTM 0ObEKTA Ha ECTKO-KOHKYPEHTHOM pPbIHKE,
KOrAa Kopenubl BbIMIPbIBAIOT KOHKYPChI Ha CO-
OpYyXXeHWe HOBbIX 3HePro6/I0KOB, AaBas 3a 610K
HU3KYyI0 LeHy. KoHe4yHo e, Ha atane HUOKP
TpebyeTcs y4nTbiBaTb CE6ECTOMMOCTb ByayLero
06bEeKTa U ero coopyeHus. B aTom 3aknoyaetcs
OAVH U3 OCHOBHbIX aCMEKTOB BHEAPEHUS MPOU3-
BOACTBEHHOM cucTembl Ha atane HUOKP.

BTopon acnekT Kacaetcs adbEKTUBHOCTHU
B3aMMOLEVCTBHSA IPynn CNeLnanncToB, KOHCTPYK-
TOPOB U Y4EHBIX, X KOMMYHUKaLMI MeXay CO60M.
Y ANOHLEB eCTb TaKOe NoHATUE — «06es» — Koraa
BCe creLunanucTbl cCobmpaloTcs B 04HOM 60JbLLIOM
nomelLeHMn U COBMECTHO peLlatoT npobnembl.
MprnyYémM 3a4acTylo KOHCTPYKTOPbI peLlatoT Npo-

61emMbl TEXHO/IOMOB M HAO6GOPOT. Y Hac Takoro
onblTa NOKa, K COXaneHuto, HeT.

B umkne HUOKP Toxe cyliecTBytoT TEXHO-
NIOrMYECKME LIENOYKN KOHCTPYMPOBAHUS TEX UK
MHbIX YacTen 06beKTa. Ecnn o4HO KOHCTPYKTOpP-
CKoe 61opo pa3pabaTbiBaeT peaKTop, Apyroe —
naporeHepaTopsbl, a TpeTbe — TYPOUHY, TO O4EHb
BaXHO UX 3PEKTUBHOE B3aNMOLENCTBUE MEXKIY
co6on. Ytobbl npogyKt HUOKP ogHow rpynnbl
pa3paboTYMKOB Obl cAenaH TOYHO B CPOK, Koraa
3TO HY)XKHO Apyrou rpynne. 3To Tak Ha3blBaeMbli
MeTO[ «BbITATMBAHUS» — TOXE MHCTPYMEHT be-
pexnuMBoro npoussoactea. OpraHusauus 4éT-
Koro B3aumMoaenctsmns — ogHa 13 3apay NCP
Ha atane HUOKP.

OnblT BHegpeHus NMCP Ha KOHKpPEeTHbIX
y4YacTKax M MpeanpusaTUsaX NoKasbiBaeT — Koraa
0N 3HaKOMSATCS C 3TOM NPOU3BOACTBEHHOWM
CUCTEMOW, YK€ Ha aTane 06y4eHus y HUX Mo-
ABNAETCA BHYTPEHHAS MOTUBALMS BHEAPEHNS
3TUX MHCTPYMEHTOB B CBOIO paboTy. [pocTo
NOTOMY, 4TO MOBbIWEHNE COBCTBEHHOW 3d-
GEKTMBHOCTU 3a/10XKEHO B XapaKTepe YenoBe-
Ka. Ecnn 310 106p0COBECTHbLIN PABOTHUK, OH
CTPEMMUTCS K TOMY, 4TOGbI Y HETO Gbla MOPSAAOK
Ha paboyeM MecTe, CTPEMUTCH K TOMY, YTOObI
nenatb cBotlo paboTy 6onee adDEKTUBHO U
KayeCcTBEHHO. PaboTaeT BHYTPEHHAS MOTHU-
BalLMs, M 3TO rMaBHOE.

B 710 ke Bpemsa noctaBneHa 3ajavya — U
OHa ye peanuayeTcs, B YacTHocTu B TBIJI,
— MO BHECEHUID UBMEHEHUW B AENCTBYIOLLINE
NMOJIOXKEHUS O MOTUBALMUK, KOTOPbIE MPUHATHI
Ha NpeanpuaATHUaX, YTOObI Y4ECTb BKIAA KarKio-
ro paboTHWKa B pa3BuUTME NMPOU3BOACTBEHHOWM
CUCTEMbI NMPEANnPUATUS, YHECTb KOHKPETHbIE
NpeanoXeHns no yny4ylweHusm, KoTopble ae-
NaeT Kaxkabl paboTHMK. Takune «[1oIoKeHusa o
MoTuBauuun 3a MCP» y)Ke BHeApeHbl B LIEIOM
psiae npeanpusTUin TocKopnopaumu, Hanpumep
Ha banakosckon A3C.

besycnoBHO, Mbl 6yAeM y4uTbIBaTb U Npeabl-
[YLLMIA OMbIT. B 4aCTHOCTH, COBETCKUI, KOrja 3a
TaK Ha3blBaeMble PaLMoHaNn3aTopCcKue Npeano-
YEHUA KOHKPETHbIM paboTHUK Noslydan npemMuio.
Pab6oTHWKK, 3aMHTEpPEcOBaHHbIE BO BHEJPEHUN
UHCTpymMeHTOB MCP, aKTMBHO y4acTByioLLME B Ha-
KX Nporpammax, AoXKHbl paccmaTpuBaTbCs U
KaK KaapoBbli pe3epB Ha npeanpuatin. Onbit
NoAo6GHOro poaa AeATeNlbHOCTH YxKe eCTb. M aToT
npouecc 6yAeT NPoAOMKATLCS.

Rosatom Production System:
Japanese Expertise with Russian Roots

Rosatom State Corporation positions it-
self as a global technical leader in the nuclear
technology field. It pursues an ambitious goal,
while the time to achieve it is limited. Alot is
to be done to achieve the goal. Introduction
of Rosatom production System (RPS) is of
paramount importance for the solution of
the set tasks.

— It was in 2008 when RPS was introduced
as the pilot project at the Machine Building Works
in Elektrostal that manufactures fuel assemblies
and at Podolsk Machine Building Works CJSC
that manufactures steam generators, says Sergei
Obozov, Rosatom’s Director for RPS Develop-
ment. In total, 54 pilot projects of introducing RPS
at 51 plants were implemented at the first stage.
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The aggregated return amounted to nearly three
billion rubles. To compare, it 30 times more than
the cost associated with the RPS introduction.

In this way the system proved to be effective,
and now the second stage begins when RPS
will be introduced at the main processor chains.
From pilot, testing introduction we pass over to
full-scale RPS introduction.

Itis known that in the past the economic is-
sues of the Ministry of Medium Machine Building
and the nuclear sector activities effectiveness
were not the top priority in the country. The world
has changed, and the conditions of operations
have changed. New methods and approaches are
required to maintain and strengthen the leader-
ship position in the world market, and effective-

ness is the key issue now. Rosatom Production
System is aimed at ensuring maximum effective-
ness in all the fields in which the multi-purpose
corporation is engaged, from nuclear medicine
to electric power generation.

But absorbing the foreign expertise in op-
erations effectiveness we rely on the Russian
roots. RPS has been neither invented in other
countries nor borrowed from them. It is a vision
of effective production management, logically
completed and formulated in a modern context,
based upon the system of scientific organiza-
tion of labor, production and management as
well as upon the developments of the Minis-
try of Medium Machine Building that secured
tremendous productivity growth in the Soviet




nuclear industry for many years. Moreover, the
best achievements and instruments from other
modern methodological platforms have been
included and adapted in RPS.

It is worth recollecting not only Soviet expe-
rience while speaking about Rosatom Produc-
tion System introduction. As early as before the
October Revolution of 1917 at the Emperor’s
Technical School (now Moscow State Techni-
cal University named after N.Bauman) a unique
Russian method of professional apprenticeship
was developed. That time Taylor system was
introduced at Russian plants the main principles
of which included division of labor and maximum
rationalization of movements. Incidentally, while
introducing the system, the piece-rate wages
system was created and used in Russia for the
first time.

Platon Kerzhentsev, a famous Russian econo-
mist, considered time as the most important
resource, and in 1923 founded Time league, a
precursor of the modern time-management sys-
tem. Everywhere the time study was introduced
and the use of time was recorded.

At late 1920s — early 1930s Alexei Gastey,
an organizer, scientist and poet, founded the
Central Labor Institute that studied work opera-
tions and rationalized them. In this way a model
of continuous apprenticeship of streamlined labor
was created and used for large-scale training of
qualified workers.

In the 1960s the introduction of the scientific
organization of labor, production and manage-
ment in the Ministry of Medium Machine Building
resulted in multiple growth of labor productivity.

The scientific labor organization was intro-
duced in the USSR universally. It was promoted
and introduced not only in machine building but
in offices, ministries, in construction. In particular,
the Stakhanov movement was an offspring of the
system. Despite the fact that the propaganda
aspect was very strong in Stakhanov achieve-
ments, the propaganda was very effective and
fruitful: the average labor productivity increased
two-fold that time. This is our history, these are
our roots.

Russia’s experience was thoroughly studied
by Western experts. Frank Gilbreth, one of Taylor's
supporters, acknowledged: “Russian have under-
stood the scientific labor organization better than
we have. Russians with their peculair methods
are decades ahead of the West!” To illustrate
it: using the method of bricking developed by
the Central Labor Institute, Russians were three
times ahead of their American colleagues who
used Taylor-Gilbreth method.

In the journals of the scientific labor organi-
zation including those of Germany that was a
most advanced country in the field it was said
that it was the Soviet expertise in the scientific
labor organization that was worth thorough con-
sideration. For that time the results were really
impressive.

Even Toyota expertise that is used in our
system now is rooted in the Soviet system. It
integrated everything which is positive: from the
rational organization of a work place that ex-
cludes unnecessary movements and any losses
to ergonomics, i.e. the most comfortable organi-
zation and equipment of work places.

Later Toyota Production System was prolifer-
ated at American car-making plants and other
sectors all over the world. The Japanese managed
to synthesize what had been worked out before
and to develop the ideas of their predecessors.
The result was not a set of instruments but a

philosophy of production relations in any industry.

Thus, Rosatom comes back to its roots; it is
a new attempt but made on a larger scale and
with due account of mistakes of the past. For
example, studying the experience of the Ministry
of Medium Machine Building we have come to
the conclusion that the chief production engineer
must be responsible for RPS at plants while the
head of a plant must supervise it. This organi-
zational structure is effective in Rosatom State
Corporation now.

Specific examples will be given to illustrate
the results of RPS introduction within the pilot
projects.

At the Podolsk plant the system was intro-
duced at the facilities manufacturing steam
generators for BN-800 reactor. Before the in-
troduction the productivity was two pieces per
month. In October 2009, less than a year after
the introduction of the system, the productivity
was three pieces per month. Now it is five pieces
per month. As a result, it took only 18 months to
produce 72 pieces after the introduction of RPS
while before the introduction it took 41 months
to produce 72 pieces. The decrease of the pro-
duction time is obvious.

Another example. Facilities producing pins for
BN-800 reactor in workshop No 33. In 2008 two
sets of pins were produced per month. In October
2009 the productivity was three sets. In 2010
five sets of pins were produced per month. The
manpower was reduced two-fold since 2009. The
specialists were not fired, they were transferred
to other facilities. At the same time warehouse
inventory was reduced by 30 times since 2008
to 2010.

And one more example from Podolsk ex-
perience. The facility manufacturing air-cooled
heat exchangers in workshop No 16. In 2008
nine sets of heat exchangers were produced
per month. In 2009 12 sets were produced per
month while in 2010 - 15 sets. The production
cycle was reduced by 20 percent by 2009 and
by 25 percent by 2010. The warehouse inventory
was reduced 25-fold.

What helped achieve this? At the first stage
of RPS introduction the main goal is to reduce
various losses. RPS differentiates between seven
types of losses: unnecessary actions of the staff,
unnecessary transportation, expectation time
when a specialist or equipment waits for the next
spare part, excessive stock (in fact, it implies
frozen financial assets), unnecessary stages of
processing, defects and improvements, over-
production. The desirable effect is ensured by
means of the reduction of the losses, by means
of appropriate organization of work places, ap-
propriate arrangement of equipment. It should
be noted that growth of operations effectiveness
does not entail any labor intensification.

Production systems can be introduced not
only at batch and mass production. Toyota Pro-
duction System is used not only in workshops
but at R&D stages as well. The production ef-
fectiveness growth is bookmarked at the stage
of R&D. The experience in developing new Toyota
models of cars shows that using methods of lean
manufacturing in R&D it is possible to cut sig-
nificantly the time of development. For example,
Toyota Corporation has set a record of developing
a new model, which is 10-12 months. In other
foreign companies it takes up to 40 months to
develop a model.

Certainly, we do not need a new reactor pro-
jecteach 10 months. But we need to reduce the
time of a power-generating unit construction

PRACTICE

to 40 months to be competitive. To do this, we
shall have to introduce the instruments of the
production system and to bookmark reduced
time of construction at the stage of the project
development.

The same can be said about the cost of a
facility construction in the competitive market
where Korean companies win tenders for new
unit construction at a low price. By all means,
at the stage of R&D it is necessary to take into
account the construction cost of the facility. This
is one of the main aspects of the production
system introduction at the stage of R&D.

The second aspect is the effectiveness of
interaction of specialists, designers and research-
ers, their communication. The Japanese have
the concept of Obeya: all specialists gather in
one big room to solve problems collectively. Very
often designers solve problems of technicians
and vice versa. Unfortunately, we do not have
such experience.

In R&D cycle there are technical chains of
designing parts of the facility. When one design-
ing office develops a reactor, the other — steam
generators and the third one — the turbine, it is
very important to ensure effective interaction
between them to be sure that a R&D product
of one team is ready when it is necessary for
another team. Just in Time method is also one
of the instruments of lean manufacturing. It is
one of the objectives of RPS at the stage of R&D
to ensure appropriate interaction.

Experience of RPS introduction at specific
facilities and plants shows that when people
get familiarized with the production system they
become motivated to introduce its instruments in
their activity as early as at the stage of training.
Desire to improve one’s effectiveness is inherent
in human nature. A diligent worker wants to keep
his/her work place in order, wants to do his/her
work effectively and with quality. What is most
essential is the inner motivation that is working.

Yet another task is set (and the task is being
solved, in particular, in Rosatom’s TVEL company)
to amend the regulations on motivation effective
at the enterprises in order to take account of
each specialist’s contribution in the develop-
ment of the enterprise’s production system, to
take into consideration specific improvement
proposals of each specialist. Such Regulations on
RPS Motivation have already been introduced at
some plants, for example, at Balakovskaya NPP.

Certainly, we shall take into account our past
experience as well, in particular, the experience
of the Soviet time, when specialists received
bonuses for so-called innovation proposals. Spe-
cialists who are interested in the introduction
of RPS instruments and participate actively in
our programs must be treated as a skill pool
of a company. We have experience of the kind
already. And the process will go on.
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MPAKTUKA

Peanusauus ctpaTterMm pasBuTnga TexHonoruin 3D-moaennpoBaHus
GU3NYECKUX NPOLLECCOB, NPOTEKaloLWMX B 060opyaoBaHum A3Y,
MPUMEHUTENBHO K HAaYYHbIM UCCNIEJOBaHNAM B By3axX

Cepre# AMuTpues,

HITY um. P. E. AneKkceeBa, peKrTop, A.T-H.
AmMuTpun CNUPUAOHOB,

HITY um.P. E. AneKkceeBa, Kadpeapa <ATom-
Hble, TEeMJIOBble CTAaHLUU U MeAULiMHCKanA
WH}KEHepHUsa», AOLEeHT, K.T.H.

Muxaun BoabLIyXHH,

OAO «OKBM AdpuKaHTOB», HAaYaIbHUK
oTAe/IeHUAl HAYy4YHO-TEeXHU4YEeCKOro 060CHO-
BaHUA NPOEKTOB, K.T.H.

Penar Pazanos,

HITY um. P. E. AneKceeBa, Kadpeapa
«ATOMHbBIE, TEN/IOBbl€ CTAHL MU U Meiu-
LMHCKanA UHXXEeHepus», acCnUPaHT.
Anexcel Co60pHOB,

HITY um. P. E. AnekceeBa, Kadeapa
«ATOMHBbIE, TeNJ/IOBble CTAHLIUU U Meu-
LMHCKanA UHXXeHepus», acnMpPaHT.

ATOMHas aHepreTuKa SBASETCH OLHOM U3
CaMblIX BbICOKOTEXHONOMMYHbIX OTpacien oteve-
CTBEHHOW NPOMbILWIEHHOCTU. pK 3TOM UHTEH-
CMBHOE pa3BUTME aTOMHOMW MPOMBILLIEHHOCTH
CTano BaXHeNLWMUM CTUMYSIUPYIOLLMM HaKToOpoM
NS pa3BUTUS MOLLHOIO NPOMBbILLAIEHHOMO KOM-
nneKca, B COCTaB KOTOPOro BXOAAT creunanbHoe
MaLLUMHOCTPOEHKE, MaTepuanoBeaeHu1e, paspa-
60TKa 1 obblya ypaHa.

[paKTn4yecKn Bce COBPEMEHHbIE MPUOPUTET-
Hble HanpaB/iEeHUSA TEXHONOMMYECKOro pa3BuTUs
Poccuu, Takve Kak aaepHas MeauumHa, co3faHue
CYNepKOMMbIOTEPOB, KOCMUYECKUE TEXHONTOTMK
(npexxae Bcero, NnepCneKTUBHbIE IHEPrOYCTaHOB-
KM 151 KOCMUYECKMX KOopabien), a TaK e HoBble
BUbl 3HEPropecypcoB, BKIOYas BOLOPOAHYIO
3HEepPreTMKy KaKk OTaeNlbHOoe HanpaBneHue, Tak
WY MHaye, CBA3aHbl C Pa3BUTMEM ALEPHbIX
TEXHONOTUN.

Pa3BuTHE aaepHbIX TEXHONOMMn NPUBENO K
BHeApeHuio TexHonorui 3D MoaennpoBaHus u
NPOEKTUPOBAHMUS, BKJIOYas pa3paboTKy cammx
CYNnepKoMMbIOTEPOB, CO3aHUE COBPEMEHHOIO
BbICOKOTEXHOIOMMYHOI0 NPOrpamMmmHoro oéecne-
4yeHus, kotopoe byaet aGPEKTUBHO MCNONb30-
BaTb pecypcbl cynep3BM, noarotoBKa BbICOKO-
KBanMbULMPOBAHHbLIX KaAPOB ANns o6ecnevyeHuns
BbICOKOTEXHO/IOMMYHbIX pa3paboToK B 061actv
annapaTHOM COCTaBASIoLLEN CYNePKOMMNbIOTEPOB
1 B 06/1aCTV NPOrpaMMHOro obecrneyeHus.

3D npoeKTMpoBaHMe B HacTosillee Bpems
LLUMPOKO UCMONb3yloTCcs Npu pa3paboTke n 060-
CHOBaHMWM KOHCTPYKLIMK WMPOKOrO CreKTpa npo-
MbILWIEHHOr0 060PYA0BaHWS, BKOYas aHEPreTH-
YyecKkoe 060opynoBaHue 1 060pya0BaHUE A4EPHOr0
TOMAIMBHOrO LMKNA. [IpUMEHeHne cynepKoMmnbio-
TEPOB NO3BONSAET 3HAYMTENIbHO CHU3UTb 3aTpa-
Tbl HA NPOEKTUPOBaHME 060PYAOBaHUS, TaK Kak
No3BONSET NPOM3BOAUTb YUCIEHHOE MOAENNPO-
BaHWe PUINYECKMX NPOLLECCOB, MPOUCXOAALLMX
B HEM W, TaKMM 06pa3oM, oTKaldaTbCs OT Mpo-
BeAeHNs NoNHOMacLUTabHbIX UCCNeA0BaHUM IKC-
nepuMMeHTasbHbIX 06pa3L 0B 060pya0BaHus, 6e3
KOTOPbIX paHee 6blJ10 HEBO3MOXHO 0601THCL. B
HacTosLee BpeMs, 6ypHOe pa3BUTHE BbIHUCIIU-
TENbHOM TEXHUKKW, MaTeMaTUKN U TEOPETUHECKOWM
OU3KKKU caenany BO3MOXHbIM TakoM noaxon K
pa3paboTke 060pyAOBaHUSA SAEPHbBIX aHepre-
TUYECKMX YCTaHOBOK 6e3 ylep6a Ans X Hagex-
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C. AmutpueB A. CnupuaoHoB

HOCTM 1 6€30MacHOCTH, YTO B HacTosILLee BpemMS
BbIXOAMT Ha nepBbIi naaH. MNpu atom, cneayet
Y4UTbIBaTb, YTO COBPEMEHHbIV YPOBEHb Pa3BUTUS
TeopeTnyeckom GU3nKK He MO3BONSET NOSTHOCTbIO
0TKa3aTbCsl OT NPOBEAEHNS IKCNEPUMEHTaNbHbIX
ncecneaoBaHuin, HO B JaHHOM cllydae peyb MaeT
0 MOZEeNbHbIX 3KCMEPUMEHTAX C OTAENbHbIMU y3-
namu o6opyaoBaHus, KOTOpble HE06X0AUMbI ANS
0TPabOTKM Pac4eTHbIX METOANK M KOPPEKTUPOBKM
CYLLECTBYIOLNX pacYeTHbIX MOAenen Ha npea-
MET COOTBETCTBMSA pacHETHOro onMcaHus Guanke
npoLeccoB. MHbIMKM cnoBamu, pedb MAeT O Be-
pudMKauMn pacyHeTHbIX KOAOB MPUMEHUTENTBHO
K KOHKPETHOMY TUMY MOAENUPYEMbIX MPOLLECCOB.

Mcnonb3oBaHue cynepdBM Ha aTane pas-
paboTKM M 060CHOBAHUSA KOHCTPYKLIMK 06opy-
[I0BaHMA SAEPHbIX S3HEPreTUYECKUX YCTaHOBOK
ABNAETCSH BaXHbIM, COBPEMEHHbIM Hanpase-
HMEM Pa3BUTUSA TEXHONOMMIN NMPOEKTUPOBAHMS,
HamnpaB/EHHbIM Ha CHWXXEHWe KanuTallbHbIX
3aTpaT v NOBbILEHNA KOHKYPEHTOCMOCOBHOCTH
POCCUNCKMX aTOMHbIX TEXHONOT MW,

M3 Bcero BbilWecKa3aHHOro MOXHO caenatb
BbIBOJ, O TOM, YTO yCMNeLHOe pa3BUTUE CynepBbl-
YUCNUTENbHBIX TEXHOMOMMI 3aBUCUT OT Creayto-
Lmx GaKTopoB:

1) Pa3zBuTne annapatHoMn 6a3bl, ABASIOWEN-
Csl OCHOBOW Ans pa3paboTKuM M MPOM3BOACTBA
cynep3BM;

2) Pa3paboTKka 1 BHeApeHWe COOTBETCTBY-
loLLero NPorpaMMHOro obecnevyeHus, Kotopoe
B COCTOSIHUMU 3OPEKTUBHO UCMNONb30BaATb Bbl-
yucnuTenbHble pecypcbl cynep3BM;

3) MoaroToBKa BbICOKOKBaNMOULMPOBAHHbIX
KaapoB, ans obecrnevyeHuns pa3BuTUS pa3paboToK
annapaTtHoOM cocTaBAsoWen U NPOrpaMmMHOro
obecneyeHunsl, a TakKe nepcoHana, CnocobHo-
ro rpaMoTHO M 3PHEKTUBHO UCMOb30BATL BCIO
MOLLb AaHHOMO TaHAEMa;

4) PasBuTne aKkcnepumeHTanbHOW 6a3bl
NS NPOBeAEHUS MOAENbHbIX 3KCNEPUMEHTOB,
HanpaBieHHbIX Ha Nony4yeHuWe pe3ynbTaToB,
KOTOpble B AalbHenweM 6yayT UCMonb30BaHbl
[LNS1 COBEPLIEHCTBOBAHUS pacyeTHbIX Moaenewn v
BepUPUKALMM CYLLECTBYIOLLMX PACYETHbIX KOAOB
noJ KOHKPEeTHble pacyeTHbIe 3ajayu.

HWXeropoackui rocygapCTBEHHbIN TEXHM-
yecKkun yHuepcuteT um. PE. AnekceeBa sBNs-
€eTCsq O4HMM U3 BeayLMX Hay4HbIX LLeHTpoB lNpu-
BOJIKCKOro GpeaepanbHOro okpyra no nogroToBKe
cneumnanucToB B 061actM MHGOPMaLMOHHbIX
TEXHONOrMM 1 TexHonornin 3D NpoeKTUpoBaHMs.

HI'TY, aBnsiicb OAHUM M3 BeAyLMX POCCUR-
CKMX LLeHTPOB 3KCNepuMeHTanbHOM GU3KKHK, B
HacToslee BpeMs aKTMBHO y4acTByeT B Noj-

P. PazanoB A. CoGopHOB

LepKKe NporpamMMbl pa3BuUTHS CynepBbIYMCIEHNI
B Hallewn cTpaHe, BbINOAHAA 60/blWON 06beEM
3KCMEPUMEHTaNbHbIX UCCNeAoBaHUN TMAPOAN-
HaMWKKU 1 TeNN10DU3NKKM 060PYAOBaHUSA AAEPHbIX
3HEpPreTM4yecKnx yCTaHOBOK.

HITY o6nagaetr Heo6x0aANMMOM MHDPACTPYK-
TYpOW, BKAIOYatoLwen B ce65 pa3BuTble Hay4YHble
WKOMbl MaTEMATUKK, DUIUKU, MHDOPMATUKK, XU-
MuK. OHM o6ecneyeHbl 60/bWKNM KOIMYECTBOM
COBpPEMEHHbIX labopaTtopuin, NO3BONAIOLLINX
NPUMEHATb NOSIyHEHHbIE TEOPETUYECKME 3HAHUS
Ha NpaKTUKe W BbINyCKaTb WWPOKUI KPyr che-
LlManMcToB OT 6aKanaBpOB 10 KaApOB BbICLLEN
KBanudukaLumun. B 3Ha4UTENLHON CTENEHM ITOMY
€Noco6CTBYET Hannyme 60MbLIOTo Ynucna paboynx
rpynn, KOTOpble B pamMKax HanpaBieHWUI Hay4YHbIX
LWKONT 3aHMMAIOTCH pelleHnem crneumanmsnpo-
BaHHbIX 3afja4, B TOM 4uc/e M No nporpamme
3D cynepBblyncneHunin. NpeemcTBEHHOCTb MO-
KONEHWUI B 3TUX KO/TIEKTUBAX CNOCOGCTBYET CO-
XPaHEHWIO U Pa3BUTUIO HayYHbIX 3HAHWK, a TaK
YKe BOBJIEYEHMIO B HAY4YHYIO PabOTy Kak MOXHO
60/1ee LWMPOKOro Kpyra CTYAEHTOB v Npenojasa-
Tenew. Bce 310 Ha BbIxofe AaeT pPoCcT Hay4YHOro
noTeHuuMana By3a W NOBbILLEHWE KavyecTBa 00-
pa3oBaHus.

C TOYKM 3peHus y4yacTus By3a B BbIMNO/He-
H1K paboT no nporpamme 3D cynepBbIYUCTEHNNH
Ha [aHHbIM MOMEHT YHUBEPCUTET pacnonaraet
HECKOJIbKUMU BblYUCAUTENbHBIMU KnacTepa-
MM MOLLHOCTbIO OT OAHOro A0 NATU Tepadnon,
OAHAKO 3TUX MOLLHOCTEW HE AOCTATO4YHO ANS
npoBefeHns NoJHOMacWTabHOro Moaennpo-
BaHWS KOHCTPYKLMK 060pyaoBaHUSA SAepHbIX
3HEPreTMYecKnx YCTaHOBOK aTOMHbIX CTaHLMNA.
B HacTosAWwmM MOMEHT BefeTcs paboTa no 06b-
€ANHEHMIO YKa3aHHbIX BblYUCIUTENEN B €ANHYIO
BbIYMCIUTENbHYIO CUCTEMY CPEAHEN MOLHOCTY C
NMOMOLLbIO FPUA-TEXHONOT M.

Henb3sa 3a6biBaTb M 0 TOM, 4TO HMxKeropoa-
CcKasi 06n1acTb SBNSETCH OAHUM U3 KPYMHEWRLWMX
Hay4YHO-TEXHUYECKMX LLeHTPOB Poccuu, B KOTOPOM
cocpeaoTo4eHo 60MbLIOe YNCNO NPeanpuUaTum
aTOMHOM oTpacnu, ¢ Kotopbimu HI'TY cBSA3bIBAOT
[onrve NnoLOTBOPHbIE OTHOLEHUS.

FApPKUM NPUMEPOM TaKoro coTpyaHuYecTBa
ABNSAOTCA MHOroNeTHUE B3aWMOOTHOLEHUSA
Mexay MHCTUTYTOM SAePHON IHEPTETUKHU 1 Tex-
HUYecKon dnankun (MAINTD) HITY 1 OTKPbITbIM
aKUMOHEPHbIM 061ecTBOM «OMbITHOE KOHCTPYK-
TOPCKOE 610P0 MalLUMHOCTPOEHUA umeHn U.N.
AdpukaHToBa». B HacToswee Bpems OAO «OKBEM
AbpPUKaHTOB» ABNSETCS KPYMHENLLIMM LEHTPOM
BHeapeHwus 3D cynepBbl4UCUTENbHbIX TEXHONO-
rMI B MPOLLECC MPOEKTUPOBaHUSA 060pyaA0BaHUSA




PucyHoK 1. Tennopusunyeckui creng ®T-80

AEePHbIX IHEPreTUYEeCKMX YCTaHOBOK. BbicoKas
noTpe6bHOCTb B KaapOBOM obecrneyeHnn npo-
Liecca NPoOeKTMPOBaHKs 1 co3aaHus obopyaoBa-
Hua A3Y npuBena K cosgaHuio Ha NpeanpuaTum
6a30Bov Kadeapbl <KOHCTpynpoBaHMe aTOMHbIX
YyCTaHOBOK», B PaMKax KOTOPOW, BeayLiue cneLm-
anucTbl NpeanpusaTUa BeayT NOArOTOBKY cneuu-
aJnCTOB C y4EeTOM COBPEMEHHbIX TpeboBaHUI
oTpacnu. B faHHOM cny4yae yHUKasbHbIM ABAS-
eTcsl TOT daKT, YTO Ha NPeANPUATUM peann30BaH
NMONHbIN LUMKA co3aaHus obopyaoBaHms A3Y ot
GopMMPOBaHUS TEXHUYECKOr0 3a4aHuns O caaym
B 9KCMJyaTaluio rotoBoro uaaenus. 3to gaet
BO3MOXHOCTb NPEeANPUATHIO CaMOCTOATENIbHO
nnaHupoBaTb BECh LMK paboT No NpoBeaeHUIo
pacyeTHO-3KCNepUMEHTaNbHOro 060CHOBaAHUS
KOHCTPYKLWUW U3JEeNna 1, B CBETE NOCNEAHUX
HanpaB/EHUK Pa3BUTUS TEXHONOMMIN NPOEKTH-
poBaHus, mexxagy OKBEM u HI'TY BO3HMKI10 HOBOE
HanpaBfeHne coTpyaHMyecTBa B o6nactu pas-
BUTWS TEXHONOTMUI CYNePBbIYUCIEHUN.

Peyb naet o npoBeaeHMU aKCNePUMEHTaNb-
HOrO MOAENMPOBaHWSA OTAE/bHbIX YacTen npo-
EKTUPYEMbIX U3AENN C LIeNblo JanbHenwwen se-
pUGUKALMKM PaCHETHbIX KOAOB M YTOYHEHMWS pac-
YETHbIX METOAMK, HEOOXOANMbIX A5 BbINOIHEHUS
npeacTaBUTENbHOMO0 060CHOBaHUSA KOHCTPYKLMK
n3agenus. B Hactoawmum momeHT HITY o6napaet
pPALOM METPONOrMYECKU aTTeCTOBAHHbIX JKC-
nepuMeHTanbHbIX CTEHAOB, NpeAHa3Ha4YeHHbIX
AN MOAENUPOBAHWUS TMAPOAUHAMUYECKUX U
Tennodun3n4yecKknx NpoLeccoB, NPOTEKaloLWmMX B
KOHTypax BOA0-BOAAHbIX U XUAKOMETATUYECKUX
peaKTopoB. Mcnonb3oBaHWe 3TUX CTEHAOB B MPO-
rpaMme pa3BuTUS CyNepPBbIYUCIEHNI MO3BONSET
peLlwnTb cpasdy HECKOMbKO BaXKHbIX 3ajay:

— noJly4eHne npeacTaBUTENbHbIX HaY4YHbIX
pe3ynbratoB, HEO6XOAMMBIX ANA NPOBEAEHUSA
BepudUKaLMM pacHeTHbIX KOAOB U YyTOYHEHUS
pacyeTHbIX METOAMK;

— MNOAroTOBKA Hay4HbIX CNeLManMcToB pas-
JIMYHOTO YPOBHA KBannduKaLuuu, XopoLlo Bha-
[eolnx TEXHUKON IKCNepnuMeHTa n Metoaamu
pacyeTHOro MOAENMPOBAHUSA GU3NYECKUX NPO-
LLeccoB OAHOBPEMEHHO;

— BO3MOXHOCTb MaTepualibHOro CTUMYy/n-
pPOBaHUS COTPYAHWKOB By3a, 3aHMMalOLWMXCA
Hay4yHO-UccneaoBaTenbCKoM paboTon U, KaKk
cnefcTBuMe, pocT Hay4HOro NoTeHuMana By3a;

— obecneyeHne npeanpuaTMi aTOMHOM OT-
pacnv npoduabHbIMU CNeunanucTaMm C HU3KUM
BpemMeHeM afjantauun Ha paboyem mecre.

B KauecTBe npumepa TaKoro CoTpyaHU4ecTBa
MOXHO MpeAcTaBuTb pe3ynbTaTbl COBMECTHOWM
pa6otbl HI'TY n OKBM «MccnenoBaHus Temnepa-
TYPHbIX NyNbCaLUI 3/1IEMEHTOB TEMI00OMEHHOIO
o6opynoBaHus» HavyaTtow B 2009 roay v npoaon-
alolewnca no HacTosee Bpems.

CTpemneHune co3gaBaTb TENI006MEHHOe 060-
pyaoBaHWe C MMHUMalbHbIMU MaccorabapuTHbI-
MU XapaKTePUCTUKaMMU NPUBOANUT K YBENTMHEHUIO
TENNOHANPSAMKEHHOCTH TENI006MEHHOM NOBEPX-
HOCTW. Hannyne BbICOKMX TENMOBbLIX NOTOKOB
NPUBOAUT K BOSHUKHOBEHMIO TeMNepaTypHbIX
HanNpPs»KeHUN, KOTopble BAUSIOT Ha LONroBey-

PUCYHOK 2. 3KcnepumeHTanbHasa Moaenb
TenJ1006MeHHUKa

HOCTb TEMNI006MEHHON NOBEPXHOCTU. [pK aTOM
0co60e BHMMaHue, TPagULIMOHHO yaenseTtcs
NnepeMeHHON cocTaBafoWen TeMnepaTypHbIX
HanpseHuin. Nynbcauun TeMnepaTypHbIX Ha-
NPSKEHWUI MOTYT MPUBECTU K BOSHWKHOBEHMIO
YCTanOCTHbIX TPELWMH U, KaK CleacTBue, NoTepu
pPaboToCNnoCOBHOCTM KOHCTPYKLIMK. ITOT NpoLiecc
3acnyKMBaeT AeTanbHoro nay4yeHms. OcobeHHo
BaXHO M3Yy4YeHWe MPUYUH, BbI3bIBAIOLWMX Ny/b-
caumMu TemnepaTtypHbIX HaMpPsSKeHWn Tenso-
06GMEHHOW MOBEPXHOCTU U MX 3aBUCUMOCTM OT
TenNoPpuU3nyYecKmx napameTpos.

JKcneprMMeHTanbHble UcCnefoBaHUsa Npo-
BOAWMIIUCH Ha Tennoduanyeckom cteHae PT-80
(pncyHoK 1). CTeHa npeacTaBnsieT cobomn Tpuy ru-
[IpaB/IMYECKU 3aMKHYTbIX KOHTYypa. [1o nepsomy
KOHTYPY UMPKYIUPYET rPetoLMil TEMIOHOCUTEND,
no BTOPoMmy — paboyee Teno, No TPETbEMY — TEX-
HUYecKas Boaa. KOHCTPyKLMS Tennoduanyeckoro
CTeH/[a No3BONSET MPOBOAUTb MCCIEA0BaHNUS B
[ManasoHe peXKMMHbIX MapaMeTpoB, XapaKTep-
HbIX 151 COBPEMEHHbIX AJY.

MccnepoBaHua NpoBOAWMIMCE Ha 3SKCMeEpU-
MEeHTanbHOM y4acCTKe, BXOASLLEM B COCTaB NepBo-
ro KOHTypa CTeHAa. AKCnepuMeHTanbHas MOAeNb
(pMCYHOK 2) BbIMONHEHA B BUAE KOJIIEKTOPHOM
c60pPKHM, NOMELLEHHON BHYTPb MPOYHOIO KOpnyca
C BHYTPUTPYGHbIM [ABUKEHWEM OXJlarKaatolLlen
BOAbl. [JBUKEHME TpeloLllero TenIoHOCUTENS
OCYLLECTBNAETCH B MEXTPYOHOM MPOCTPaHCTBE
C BO3MO}HOCTbIO BblGOpa OHOr0 U3 YEeTbIPeEX
BapvaHTOB NOAa4Yn OTHOCUTENIbHO KOJIEKTOPHOM
CHOPKM (PUCYHOK 2).

NccnepgoBaHve TemnepaTtypHbIX MNoen ocy-
LLEeCTBASANOCH TEPMOINEKTPUYECKUMU NPeob-
pasoBaTtensiMu pacnosioXeHHbIMU Ha NMOBepX-
HOCTM TENN006MEHa KONJTIEKTOPHOM COOPKK 1 B

PucyHok 3. PacueTHas moaenb TEMN/I00OGMEHHUKa

MPAKTUKA

NOTOKe TenaoHocuTeNs. BpeMeHHble peanuaaumm
TemnepaTtypHbIX NOAEN U PacxofoB rpetoLLero
TENNOHOCUTENS W OXNTaxkaatowen Boabl GUKCH-
POBaINCh C MOMOLLbIO KOMMbIOTEPHON CUCTEMDbI
c6opa M 06pabOTKM IKCMEPUMEHTaNbHbIX AaH-
HbIX, OCHOBaHHOM Ha cucTeme Agilent 34980A,
KoTopasi No3BoNseT obpabaTbiBaTb UHGOPMa-
LMI0, MPUXOASALLYIO C MEPBUYHbIX U BTOPUYHbIX
M3MepUTENbHbIX Npeobpal3oBaTenem.

[poBefeHne aKcnepuMeHTaNnbHbIX UCCneno-
BaHWW 3aK104anoch B CO3aHNN U NOAAEPKAHUN
B Te4YeHue onpeeneHHOro NpoMexyTKka Bpeme-
HW 3alaHHOM KOMOUHAaLUUK TeNnNoPU3NYECKNX
napameTpoB. llocne OKOHYaHWA MepPexoaHbIX
NpoLEeccoB U cTabunmsauun Tennodun3anyecKmx
napamMeTpoB 3KCMEePUMEHTaNIbHOro CTeH4a Npo-
M3BOAMNIACh 3aNnCb BPEMEHHbIX peanu3auni
TemnepaTypHbIX NONen, pacxoda rpetLero Te-
NJIOHOCUTENS W OXNaxJalowen Boabl, onpeae-
NIANUCb UX CTaTUCTUYECKUE, KOPPENSALMOHHbIE
W CNEeKTPasbHble XapaKTePUCTUKMN.

MpoBefeHne pacyeTHOro MoaenMpoBaHus
nccnefoBaHHbIX TennodGrU3nyYecKmx NpoLLeccoB B
3KCMNEepPUMEHTaNbHOW MOAENN TENIO0OMEHHNKA
COCTOSI10 U3 CNefytoLMxX OCHOBHbIX 3TarnoB.

PacuyeTHaa o6nactb, co3paHHaa B CAlP
Mechanical Desktop 6 Power Pack, nmnoptu-
poBanacbk B ICEM CFD B Buae danna dpopmaTta
PARASOLID. Pac4yeTHas Moaenb TENN00OMEHHWKa
COCTOMT W3 CeayloLLMX 3/1IEMEHTOB (PUCYHOK 3):

— MeTa KOPMYCHbIX KOHCTPYKLMIA (Kopryc
MOAENM, KPbIWKK, pacceKkaTenb, peweTKa co-
NPOTUBNEHUS, BOKOBbIE Y TOPLIEBbIE CTEHKM, 06-
pasylole KaHan TedeHuns, NnaTpyoKku nogsoaa v
0TBOAA TEMIOHOCUTENS) U KONNEKTOPHas CO0PKa;

— IpeloLInin TENIOHOCHUTEND;

— oxNlaXkaatowas BoAa;

Mpu pelweHnn faHHOM 3aaa4m 6bINo co3ja-
HO ABe Nojobnactu, CBA3aHHble MeXay Co60wM
(y3en B y3en) B mpoLecce reHepaLmnm CETKU: CTab
(KpbILWKK, KOpNyc Ten1006MeHHUKa, NnacTuHa
COMPOTUBNEHUS, pacceKaTtellb, KONNeKTopHas
c60pKa), HeECKMMaeMas XUAKOCTb (oxnaxaa-
lolWas BoAa B KONEKTOPE W FpetoLmin Tenno-
HocuTenb). Ansa nogobnacten Gbinv BbiGpaHbl
cnegyloluie MatemaTMyecKmMe MOoaenu:

1. Mogenb TBEpAOro Tena, Ans MoAenunpo-
BaHWA TenionepeHoca B KOPMYCHbIX KOHCTPYK-
umax. MNpu 3agaHumM MateMaTtM4yecKor Moaenu
Ans 3Ton nogobnacTtv 3ajatoTcs pusnyeckue
CBOWCTBa CTanu (N0THOCTb, yaenbHas Tenao-
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MPAKTUKA

PucyHoK 4. Cxema 3afaHUel rpaHUYHbIX YCIOBUH

PucyHoK 5. ®parMeHT nepBoro BapMaHTa CeToO4HOW MoAenun
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€MKOCTb, TENIONPOBOAHOCTL) B BUAE NOSIMHOMA
B 3aBMCMMOCTHM OT TEMMepaTypbl.

2. Hecxknmaemas ¥UAKOCTb, AN MOAENu-
POBaHWUS TEYEHUS KUAKOCTU. Npn 3agaHnm Ma-
TeMaTMYecKon moaenu ansa nogoénactu 2 6binm
3ajaHbl PU3MYECKMe CBOMCTBA BOAbI (MIOTHOCTb,
MONEKYNsipHaa BA3KOCTb, yaenbHasa TeNnoem-
KOCTb, TENJIONPOBOAHOCTL) B BUAE NOIMHOMA B
3aBMCMMOCTM OT TemMrnepaTtypbl.

[anee Ha BblAeNleHHbIE pacyeTHble NoAo-
6nacT HaknaablBanuCb rpaHUYHbIE YCII0BUS.

[paHn4yHbIE ycnoBus ana nogobnactu 1: tmn
rpaHuLbl — CTEHKA; Ha BHELLHEW CTEHKE Kopnyca
TennoobMeH OTCYTCTBYET (agnabaTtuyecKkas CTeH-
Ka), F[PaH1YHble YCIIOBUS Ha BHYTPEHHMX MOBEPX-
HOCTSIX ONPeAensioTcs U3 yCNOBUI CBA3AHHOIO
TennoobMeHa.

Mopo6nactu 2 cCOOTBETCTBYIOT creaytolme
rPaHUYHbIE YCIOBHWS: TUM rPaHULLbl — BXOJ,/BbIXOS.
Ha Bxoge 3apaeTcs TeMnepaTypa U MaccoBblIi
pacxoj (B 3aBMCUMOCTHM OT pexknMma paboThbl). Ha
NMOBEPXHOCTSAX, KOHTAKTUPYIOWMUX C METaNIOM,
rpaHUYHbIE YC/TIOBMS ONpPeaenstoTcs U3 yCIoBuit
CBfI3aHHOro TenoobmeHa. [paHnYHbIe YCI0BUS
ona nogo6nacten 1 n 2 npeactaBieHbl Ha pu-
CYHKe 4.

Ha cTagmu oTnagoyHbIX pacyeToB MUccneao-
BaNnCb BO3MOXHOCTb ajeKBaTHOro OnMncaHus
pacyeTHOM CETKOW 1 MOAENSAMU TYPOYNEHTHOCTHU
NMPUCTEHOYHbIX M MOrPaHUYHbIX C/TIOEB, TemMnepa-
TYPHbIX GPOHTOB, NOSBAAIOWMXCA B pe3ynbraTe
nepeMeLlMBaHu1s TENIOHOCUTENEN C Pa3INYHOM
TeMMepaTypon, TOYEK NOIHOr0 TOPMOXKEHUS TeYe-
HWS, BO3HMKAIOLWMX B pe3y/bTaTe CTONIKHOBEHHS
TEYEHWW ¥ MOTOKOB, BbITEKAIOLLMX N3 OTBEPCTHUM.

[MocKonbKy rMapoAMHaMmnKa Te4eHMs TeNo-
HocUTens Npu o6TeKaHWW MonepeyHbix Tpyo
[I0BOJIbHO C/I0XKHa, NPOBEAEHO TECTUPOBAHUE
60NbWOro KoMn4yecTBa pasnyHbIX TUMOB pac-
YeTHbIX CETOK (reKcacTPyKTYpUpPOBaHHbIX, Te-
TPasapUYECKMX U TMOPUAHBIX) (PUCYHKKM 5 1 6),
OCHOBHbIE KpUTEpPUU BbiGOpa: NIOTHOCTb CETKU
1 €€ UCKaXKeHWe, NOCKOMbKY YUCTIEHHbIE OLUMOKM
[IMCKPETU3aLIMM ABNSIOTCS GYHKLMSAMU Pa3MePOB
A4yeeK, — YEM MeHbLLEe A4enKa, (M, cnegoBaTenb-
HO, YEM BblILLE NIOTHOCTb CETKU) — TEM MEHbLUE
OLIMGKK. TeM He MeHee, BbiCOKas MIOTHOCTb CET-
Ku npeanonaraeT 60/bIOE YUCIO SHEEK NaMSATH
CETKM U, COOTBETCTBEHHO, BbICOKYIO CTOMMOCTb
BblYMCIIEHNS.

Mo pe3ynbTaTtam NPOBEAEHHbIX OTIaA04YHbIX
pacyeToB, B Ka4eCTBe OCHOBHOM MaTemaTtuye-
CKOW MOAEeNn OABUXKEHUS XUAKOCTU Gblna Bbl-
6paHa SAS SST moaenb Typ6yneHTHOCTU — MO-
[eNb, yuuTbiBaloWas Maclutabbl TYpOYNeHTHbIX
nynbcauunin. SAS-moaenb covyeTaeT B cebe ABa
anbTepHaTMBHbIX NMOAX0AA 3annCK ypaBHEHUM
HaBbe-Ctokca: LES 1 RANS. B nepsom cnyyae

PucyHOK 6. ®parmMeHT BTOPOro BapvMaHTa ceTo4HOM Mojenu




PucyHok 7

MCMOoNb3yeTcs cneunanbHas npoleaypa ans uc-
KJTIOYEHWS 3 pacyeTa NoJCETOUYHbIX BUXPEW, TO
eCTb BMXPEN, pa3mep KOTOPbIX MEHbLIE f4YeeK
pacyeTHOM ceTKU. BTopon BapnaHT nogpasymeBa-
€T 3anuncb ypaBHEHWI NepeHoca, OCPEAHEHHOTO
Mo BPEMEHM MOTOKa CO BCEMM NpeanonaraemMbiMu
MacwTtabamu TypbyneHTHocTU. SAS-SST mozenb
cneumanbHo pa3paboTaHa Ans Tex ClyYaeB, Kor-
[la CTauMoHapHas NocTaHOBKa He AaeT HYXHOWM
TOYHOCTU IMGO TpebyeTcs HauTh XapaKTepUCTu-
KW NyNbCaLMOHHON KOMMOHEHTbI NapaMeTpoB
TeyeHus.

MocKoNbKy faHHas matemMaTuyeckas Moaenb
6onee TpeboBaTe/ibHa K CETOYHOW AUCKPETU-
3auuu, yem ctaHgaptHble RANS moaenu, 6bina
NoCTpOeHa aBToOMaTU4YeCKas CeTKa, coepralias
15 M/IH 31EMEHTOB 1 8 NPU3MaTUYECKMX CTIOEB
N5 ONUCaHUS MPUCTEHOYHbIX QYHKLMHA.

CpaBHeHWe npeaBapuUTENbHbIX PacyeTHbIX
pe3ynbTaToB, BbIMOSIHEHHbIX A1 IBYX BapUaHTOB
CETKM (PUCYHKM 5 1 B) ¢ pe3ynbraTtaMu aKcnepu-
MeHTanbHbIX UCCNefoBaHUM NpeacTaBneHbl Ha
pPUCYHKax 7 1 8 COOTBETCTBEHHO.

Ha npefcTaBfieHHbIX PUCYHKax XOpoLWwo
BMAHO, YTO pa3max NynbCalui Ha pacyeTHbIX
peanusaumnsax 3HaYUTENbHO MEeHblle pa3maxa
3KCMEepPUMEHTa/bHbIX peanu3auui. YBennieHune
4yucna 3NIEMEHTOB PaCHETHON CETKU B NMPUCTEH-
HOM 061acTU NO3BOJIUN0 JOOUTLCA 3HAYUTENBHO
JIyHLEro CoBMaAeHUs pacyeTHbIX M 9KCMEePUMEH-
TalbHbIX Pe3y/NbTaTOB C TOYKU 3PEHUS pa3mMaxa
TemnepaTtypHbIX Nyfbcalui. HacTOTHbIE XapaKTe-
PUCTUKM TEMMEPATYPHbIX NyJbCcaLui PacHETHbIX 1
3KCMEePUMEHTaNbHbIX peann3aLmm CyLLeCTBEHHO
pasnuyatoTcs, He3aBUMCUMO OT YMC/a ANEMEHTOB
pacyeTHOM 06nacTu. ATO XOPOLLIO 3aMETHO AarKe
6e3 npoBefeHus npoueaypbl CNeKTPasbHOro
aHanusa.

B pesynbrate npoBeAeHns AaHHOro atana
pacyeToB 6blaM MOMyYeHbl ABA OCHOBHbIX pe-
3ynbraTa:

PucyHok 9

1. MNpu co3aaHWM KOHEYHO-3NEMEHTHOMU
MOAeNM He06X0AMMO YBENTMYNBATbL KOJIMYECTBO
3/IEMEHTOB B MPUCTEHHOM C/0€ A/15 yBENNYEHUS
TOYHOCTU NONyYaeMblX pacyeTHbIX Pe3ynbTaToBs.

2. «[lpocTble» Moaenu TypOYNEeHTHOCTU He
NOAXOAAT AJIA TOYHOr0 MOAENUPOBAHUS TEMNo-
GU3NYECKMX NPOLLECCOB, NPOTEKAOLWMX B IKC-
nepuMeHTanbHOM Modenu. [Ans yBenuyeHus
TOYHOCTM MPOBOAUMbBIX pacyeToB HEO6X0ANMO
npuMeHeHne monen TypbyneHTHOCTH 6onee Bbli-
COKOro Nnopsiika, Takux Kak SST.

Mo pe3ynbTaTtam NpoBefeHUs cepuu npea-
BapuUTENbHbIX pacyeToB 6bi1 chopmMmUpoBaH
06N NOAXOA K BbIMOHEHWUIO Pac4YeTHOro Mo-
[ennpoBaHns Tennodmn3an4yecKmx npoLeccoB B
3KCMEPUMEHTANIbHOM MOEeNY Ten1000MeHHUKa.

Ha pucyHkax 9 n 10 npeactaBneHo cpaBHe-
HUWe pe3ynbTaToB PacYeTHOro MOAENMPOBAHUS C
ncnonb3osannem SAS-SST moaenu TypOyneHT-
HOCTW Ha aBTOMAaTMYECKOM CETKE, coepKallen
15 MJIH. 31eEMEHTOB M 8 MPU3MaTUYECKHKX CNTIOEB
C pesynbTataMu 3KCNepPUMEHTasbHbIX UCCneao-
BaHWN.

MpeacTaBneHHble pe3ynbTaTbl AEMOHCTPUPY-
0T 3HAYMTENbHO NyYyllee coBnajeHue pesynbra-
TOB pacyeTa 1 3KCNepMMeHTa. 3TO KacaeTcs Kak
aMMIMTYAHbIX, TAK M YaCTOTHbIX XapaKTEPUCTUK
TemnepaTypHbIX nynbcauui. Xopolwee cosna-
[IEHWE 3KCMEePUMEHTaNIbHbIX U pacyeTHbIX pe-
3yNbTaToB A/19 60/bLUMHCTBA KOHTPOJbHbIX TOYEK
[IEMOHCTPUPYET BbICOKYIO TOYHOCTb PAC4YETHOr0
MO/JEeIMPOBaHNSA TEMNO-MAaCCOOOMEHHbIX MPO-
LLeCCOB, MPOTEKAKLWMX B IKCMEPUMEHTANTbHON
MOJeNn B LWIMPOKOM AuanasoHe tennoduanye-
CKMX NapameTpoB

Takum o6pasom, No pesynsrataM NpoBeje-
HWS JaHHOW Hay4HO-UccnefoBaTeNbCKOM paboThl
6bl/IM NOJTyYEHbI CIEAYOLLME OCHOBHbIE HAayYHble
pesynbraThbl:

1. Pa3paboTtaHa 1 BepudumMpoBaHa MeTo-
[IMKa pac4yeTa Tenn1006MeHHOro 060pya0BaHUA

MPAKTUKA

PucyHokK 8

NoABEPKEHHOr0 TeMnepaTypHbIM nynbcauusam. O
[OCTOBEPHOCTM MOJTyHEHHbIX PACHETHbIX AAHHbIX
CBMAETENbCTBYIOT pedysibTaTtbl 06paboTKN pac-
YeTHbIX U IKCMEePUMEHTaNbHbIX AAaHHbIX.

2. B KayecTBe mMaTteMaTM4yeCcKon mMogenwu
[OBUKEHUS XNOKOCTM peKoMeHgoBaHa SAS SST
Moaenb TypGyNneHTHOCTU, KoTopas noKasana
Nlyylwiee COOTBETCTBME pacCHeTHbIX U IKCnepu-
MEeHTasbHbIX AaHHbIX.

3. B pesynbrate vccnefoBaHUa BAUSHUSA
pa3MepHOCTN KOHEYHO-3/IEMEHTHOM MOAENN Ha
COOTBETCTBME PE3YNbTaTOB PAcHETHOr0 MOAENN-
poBaHUS pe3ynbraTaM 3KCNepUMeHTaNbHbIX UC-
cneaoBaHui 6binu BbipaboTaHbl pEKOMEHAALIMM
no pa3paboTKe CETOYHON MOAENMN.

4. Tlo nony4YeHHbIM JaHHbIM pa3paboTaHbl
pekomeHaaunu No ONTUMMKM3aLMK y310B Tenno-
06MeHHOro o6opyaoBaHus.

Ha npumepe BbINOMHEHWS PAaCCMOTPEHHOM
BbllLE Hay4YHO-UCCef0BaTeIbCKOM paboThbl Oblia
noaTBepxaeHa BbicoKas adpdeKkTnBHOCTb CFD-
KOLOB AN pelleHus 3ajay, BO3HUKaIOLWMX Npu
NPOEKTUpPoBaHMM TeNN006MeHHOro 060pyaoBa-
HUS SAEPHbBIX 3HEPreTUHECKMX YCTaHOBOK, pabo-
TaloLWMX B YCOBUAX TEMMEPATYPHbIX My/bCaLUn.
04eBMAHO, YTO NpoBeAeHMe NOAOGHbIX Hay4HO-
ncecneaoBaTeNlbCKMx paboT akTMBHO CMOCO6CTBY-
€T JOCTUXKEHUIO OCHOBHbIX Lienen nporpammbl
pa3BuTMs 3D cynepBbIYUCIEHNIA B HaLLIEV CTPaHE:

— MNOBbIWEHNE YPOBHA KBalvPuKauuum u
HaKonneHus onbiTa nonb3osaTtenen CFD-kKoaoB
C Leblo UX MaKCUManbHO 3PpHEeKTUBHOro mc-
NoNb30BaHUs;

— BOBJieYyeHue B npouecc ocsoeHus CFD-
TEXHOJIOMMI KaK MOXXHO 60MbLIEro Yucna Moso-
[bIX CNEeLnanncToB;

— paclupeHne u yrnybneHne KOHTaKTOB
MeXay Hay4HbIMU KONIEKTMBaMu BY30B U Mpo-
MbIWNEHHbIX NPEANPUATUIA;

— pacwupeHue BepudUKaLMOHHON 6a3bl
CFD-KopoB.

PucyHok 10
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On realization of strategy of development of technologies of 3D modeling
of physical processes, taking place in nuclear power plants, in connection
with scientific research at institutions of higher education
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medical engineering», postgraduate student.

The atomic industry is one of the most hi-tech
branches of domestic industry. Thus, atomic industry
is related to the development of special mechanical
engineering, material science, development and
uranium excavation and production.

Almost all modern priority areas of technological
development of Russia, such as nuclear medicine,
development of supercomputers, space
technologies (first of all, perspective power settings
for spaceships) and also new types of power
resources, including hydrogen power as a separate
area, anyhow, are connected to development of
nuclear technologies.

The development of nuclear technologies
has led to the implementation of technologies of
3D modeling and design, including development
of supercomputers, creation of modern hi-tech
software which will effectively use super computer
resources, training of highly-skilled personnel for
support of hi-tech development in the field of a
hardware components of supercomputers and in
the field of software.

3D design is now widely used in development
and grounding of wide range construction
of industrial equipment, including energetic
equipment and the equipment of a nuclear fuel
cycle. The application of supercomputers allows to
considerably lower expenses for equipment design,
so as it helps to produce numerical modeling of
physical processes taking place in it and, and in
this way it helps to refuse from carrying out full-
scale researches of the experimental samples
of equipment that has been impossible before.
Now, the rapid development of computing technics,
mathematics and the theoretical physics makes
possible such approach to development of the
equipment for nuclear power plants without
prejudice to their reliability and safety, that no goes
to the forefront. Thus, it is necessary to consider
that the modern level of development of theoretical
physics doesn’t allow to refuse completely from
carrying out experimental researches, but in this
case it is the question of modeling experiments
with separate nodes of the equipment which are
necessary for working off of computational methods
and adjustment of existing models concerning the
correspondence of description to the physics of
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processes. In other words, it is the question of
verification of codes with reference to specific type
of modeled processes.

The usage of super computers at the stage
of development and grounding of structure of
equipment of nuclear power plants is an important,
modern area of development of design technologies,
aimed to lower of capital expenses and increase
competitiveness of Russian atomic technologies.

In the context of information mentioned
above it is possible to make the conclusion that
the successful development of supercomputing
technologies depends on following factors:

1) Development of hardware base, that is the
basis for development and manufacture of the
supercomputer;

2) Development and implementation of the
appropriate software which can effectively use the
computing resources of super computer;

3) Training of highly-skilled personnel, for
support of development of hardware component
and software, and also for development of staff
capable to use all the power of given tandem
competently and effectively;

4) Development of experimental basis for
carrying out of modeling experiments aimed to
obtain the results which will be used further for
improvement of model and verification of the
existing codes under for specific analytical tasks.

The Nizhny Novgorod State Technical University
named after R.E. Alekseeva is one of leading
centers of science for Privolzhsky federal district
in education of experts in the field of information
technologies and technologies of 3D design.

The university, being one of leading Russian
centers of experimental physics, now actively
participates in the support of the program of
development of super calculations in our country,
fulfilling the great volume of experimental
researches in hydrodynamics and thermophysics
of the equipment of nuclear plants.

The university possesses all the necessary
infrastructure including developed schools of
mathematics, physics, computer science, chemistry.
They are equipped with a considerable number of
the modern laboratories, allowing to use practically
the received theoretical knowledge and to educate
the wide range of specialists from bachelors to
the experts having the highest qualification. The
substantial assistance provides the fact of presence
of a great number of working groups which within
the limits of fields of expertise of schools are
engaged in the fulfillment of specialized tasks,
including the program of 3D supercalculations.
The intergenerational continuity in such groups
promotes preservation and development of scientific
knowledge and also involvement of wide range of
students and teachers into scientific operation. It
results in the growth of scientific potential of the
institution and improvement of quality of education.

From the point of view of involvement of
the institution in the performance of operations
under the program of 3D supercalculations now
the university has several computing clusters with
the capacity from one to five teraflops, however it is
not enough for carrying out the full-scale modeling
of structures of equipment for nuclear installations
for NPP. The work on integration of the specified
calculators into the uniform average capacity

computing system by means of grid-technologies
is carried out no.

We should also remember that Nizhny
Novgorod region is one of the largest scientific
and technical centers of Russia where are located
many enterprises belonging to the atomic industry
and the University enjoys long term and successful
cooperation with them.

Good example of such cooperation is long-term
relations between the Institute of Nuclear Power and
Applied Physics of the University and JSC «<OKBM
named after l.lI.Afrikantova». Now JSC «OKBM
named after L.I. Afrikantova» is the largest center of
implementation of 3D supercomputing technologies
into the process of design of the equipment of
nuclear installations. The high demand for skilled
personnel for the design process and creation of
nuclear installations equipment has led to formation
of Department «Nuclear installations design»
where the leading experts of the enterprise carry
out training of specialists taking into account the
modern requirements of industry. The unique one is
the fact that at the enterprise is realized the full cycle
of creation of nuclear installations equipment from
execution of technical project to the commissioning
of finished unit. It allows the enterprise to plan
independently all the cycle of operations on carrying
out of calculated and experimental grounding of
structures of product, in the context of the latest
tendencies in development of design technologies,
between OKMB and the University appeared the new
area of cooperation in the field of development of
technologies of supercalculations.

We are talking about carrying out the
experimental modeling of separate parts of
designed products for the purpose of the further
verification of the codes and specification of the
computational method necessary for performance
of representative grounding of the product structure.
At the moment the University possesses a number of
metrological certified experimental stands intended
for modeling of hydrodynamic and thermophysical
processes, taking place in the circuits of water-
cooled and liquid metal cooled reactors. Their usage
in the program of development of supercalculations
allows the fulfilling of some important tasks at once:

— obtaining the representative scientific
results necessary for carrying out the verification
of calculated codes and specification of calculated
methods;

— training of scientific specialists having the
various level of skills, qualified in technics of
experiment and methods of calculated modeling
and physical processes at the same time;

— the possibility of material motivation of
employees of the institution of higher education,
who are involved in research and development
operation and, as consequence, improvement of
scientific potential of such institution;

— support of the enterprises of atomic industry
with qualified staff needing little time for adaptation
at the workplace.

As the example of such cooperation we can
mention the results of teamwork of the University
and OKMB «The research of temperature pulsations
of elements of heat-exchange equipment» that has
begun in 2009 and still is in the process.

The intention to make the heat exchange
equipment with minimum mass and dimensions




parameters leads to the added heat release rate
of the heat exchange surface. The presence of
high thermal flows leads to the origination of
temperature stresses, influencing the longevity of
heat exchange surfaces. Thus the special attention
is traditionally paid to the variable component of
temperature stress. The pulsations of temperature
stresses can lead to the origination of fatigue
cracks and as consequence, loss of the structure
serviceability. This process deserves to be studied in
details. The study of the reasons causing pulsations
of temperature stress of heat exchange surface
and their dependence on the thermophysical
parameters is especially important

The experimental researches were carried out
on thermophysical stand FT-80 (picture 1). The
stand represents three hydraulically closed circuits.
In the first circuit circulates heating heat medium, in
the second circuit circulates the working medium, in
the third circulates technical water. The structure of
thermophysical stand allows to carry out researches
in the range of regime parameters, specific for
modern nuclear installations.

Researches were carried out on the
experimental section, which is the part of the
first circuit. The experimental model (picture 2)
is executed in the form of the collector assembly
placed into the main hull with circulation of cooling
water inside pipes. The movement of the heating
heat medium is carried out inside of pipes with
possibility to choose one of four variants of input
in relation to the collector assembly (picture 2).

The study of temperature fields was carried out
by means of thermoelectric converter located on the
heat exchange surface of the collector assembly
and in heat carrier flow. Temporal realizations of
temperature fields and consumption of heating heat
medium and cooling water were recorded by means
of computer system for collection and processing of
experimental data based on system Agilent 34980A
which allows to process the information coming
from primary and secondary measuring transducers.

Carrying out of experimental studies consisted
in creation and maintenance during a certain time
interval of the given combination of thermophysical
parameters. After the end of transient processes
and stabilization of thermophysical parameters of
the experimental stand was executed the recording
of temporal realizations of temperature fields, the
consumption of the heating heat carrier and cooling
water, also were defined their statistical, correlative
and spectral characteristics.

Carrying out of calculated modeling of the
studied thermophysical processes in the heat
exchanger experimental model consisted of
following stages.

The calculated area made in CAD Mechanical
Desktop 6 Power Pack, was imported to ICEM
CFD in the form of file in PARASOLID format. The
calculated model of the heat exchanger consists
of the following elements (Picture 3):

— metal of case structures (model casing,
cover, distributor, resistance grid, side and end
walls forming the channel of flow, branch pipes
of heat medium inlet and outlet) and the collector
assembly;

— heating heat medium;

— cooling water;

In the process this problem solving were
made two interconnected subareas (node into
node) in the course of grid generation: steel
(covers, heat exchanger casing, resistance plate,
distributor, collector assembly), an incompressible
liquid (cooling water in collector and the heating
heat medium). For the subareas the following
mathematical models have been selected:

1. Solid body model, for modeling heat transfer
in case structures. At assigning the mathematical
model for this subarea are assigned the physical
properties of steel (density, specific heat capacity,

thermal conductivity) in the form of polynomial
depending on temperature.

2. Incompressible liquid, for modeling of liquid
flow. At assigning the mathematical model for the
subarea 2 were assigned the physical properties
of water (density, molecular viscosity, specific
heat capacity, thermal conductivity) in the form of
polynomial depending on temperature.

Further on the selected calculated subareas
were layered boundary conditions.

Boundary conditions for a subarea 1: boundary
type — wall; on the exterior wall of the case there
is no heat exchange (adiabatic wall), boundary
conditions on internal surfaces are defined from
the conditions of the related heat exchange.

Subarea 2 has the following boundary
conditions: boundary type — input/outlet. At the
input the temperature and mass consumption are
assigned (depending on operational mode). On the
surfaces contacting with metal, boundary conditions
are defined from conditions of the related heat
exchange. The boundary conditions for subarea 1
and 2 are shown in the picture 4.

At the stage of debugging calculations was
studied the possibility of adequate description by
calculated grid and turbulence models of wall and
boundary layers, temperature fronts appearing in
the result of mixing of heat medium with various
temperature, stagnation point, resulting from
collision streams and flows following from holes.

So as the hydrodynamics of the heat
medium stream in flow-around cross pipes is
rather complicated was executed the testing of
considerable number of various types of rated grids
(hexastructured, tetrastructured and hybrid) (picture
5 and picture 6), the main criteria for making choice:
grid density and its distortion, so as digitization
numerical errors are the functions of cells size,
— than less the cell is (and, consequently the
higher the density of grid is) — the less errors are.
Nevertheless, the high grid density assumes the
big number of grid storage cells and, accordingly,
the high cost of calculation.

According to the results of the executed
debugging calculations, as the main mathematical
model of movement of liquid has been selected SAS
SST turbulence model — the model considering
scales of turbulent pulsations. The SAS-model
combines two alternative approaches for recording
of the equations of Navie-Stokes: LES and RANS.
In the first case is used the special procedure
for exclusion from calculation of under grid whirl
wings, those are the whirl wings the size of which
is less than the cells of a rated grid used. The
second variant implies recording of the equations
of transfer, averaged for the flow time with all
assumed scales of turbulence. SAS-SST is the
model that has been specially developed for those
cases when stationary statement doesn’t secure
the necessary accuracy or when it is necessary to
find the characteristics of the pulsation component
of parameters of flow.

So as the given mathematical model is more
critical concerning grid digitization than the standard
RANS models, the automatic grid containing 15
million of elements and 8 prismatic layers has been
executed for the description of wall functions.

The comparison of preliminary calculated
results fulfilled for two variants of grid (pictures 5
and 6) with results of experimental researches are
shown in pictures 7 and 8 accordingly.

In the presented pictures it can be seen that
the range of pulsations on calculated realizations
is much less than the range of the experimental
realizations. The increase in number of elements of
a calculated grid in wall area has allowed achieving
the considerably better coincidence of calculated
and experimental results from the point of view
of a range of temperature pulsations. Frequency
characteristics of temperature pulsations of

PRACTICE

calculated and experimental implementations
are rather different, irrespective to the number of
elements of calculated area. It is well noticeable
even without carrying out of spectrum analysis
procedure.

In the result of this stage of calculations two
main results have been received:

1. At the creation of the finite element model it
is necessary to increase the number of elementsin
wall layer for added accuracy of calculated results
received.

2. «Simple» models of turbulence are not
suitable for the exact modeling of thermophysical
processes, taking place in the prototype model.
For added accuracy of calculations made the
application of models of turbulence of higher order,
such as SST, is necessary.

According to the results of carrying out of the
series of preliminary calculations was formed the
general approach to performance of calculated
modeling of thermophysical processes in the
experimental model of heat exchanger.

Inthe pictures 9 and 10is shown the comparison
of results of calculated modeling with the usage of
SAS-SST model of turbulence on the automatic grid
containing 15 million of elements and 8 prismatic
layers with the results of experimental researches.

The presented results demonstrate the
considerably better match of results received
in calculation and experiment. It concerns both
amplitude and frequency responses of temperature
pulsations. The good matching of the experimental
and calculated results for the majority of checkpoints
shows the high accuracy of calculated modeling of
heat and mass exchange processes taking place
in the experimental model in the wide range of
thermophysical parameters.

So, according to the results of carrying out of the
given scientific and research work, were received
the following scientific results:

1. Was developed and verified the method of
calculation of heat exchange equipment confirmed
with the temperature pulsations. The results of
processing of calculated and experimental data
confirm the reliability of the calculated data
received.

2. As a mathematical model of movement of
liquid it is recommended to use SAS SST model
of turbulence which has demonstrated the best
correspondence of calculated and experimental data.

3. As a result of study of influence of
dimensionality of finite-element model on
correspondence of results of calculated modeling
to the results of experimental researches were
developed recommendations concerning the
development of grid model.

4. On the ground of data received were
developed the recommendations concerning the
optimization of nodes of heat exchange equipment.

By the example of performance of the specified
above scientific and research work has been
confirmed the extra efficiency of CFD-codes for
the performance of the tasks arising in the design of
heat exchange equipment of nuclear installations,
working in the conditions of temperature pulsations.
Itis obvious that carrying out of such scientific and
research works actively helps in the achievement
of the main objectives of the program of 3D
supercalculations development in our country:

— raising of qualification and accumulation of
experience of CFD-codes users for the purpose
their most effective usage;

— involvement into the process of CFD-
technologies mastering of as many young
specialists as possible;

— the extension and deepening of contacts
between scientific personnel of institutions of higher
education and industrial organizations;

— extension of the verificatory database of
CFD-codes.
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OnbIT paboThbl.

NHTennexkTyanbHOe NpoeKTUpoBaHme

JN1.T. MepBepeB, 3aMeCTUTE/Ib reHepaiibHOro
AMpeKTopa no npoussoacTy 000 «YKpaTom-
3HEepPronpoeKT

A. B. lfanar, Ha4a/lbHUK TenJIoOMeXaHUu4eCKo-
ro orgena 000 «YKpaTOM3HEpPronpoeKT»

Mpennpusatine 000 «YKpaTOM3HEPronpoeKT»
(000 «YA3I») co3naHo KaK cneunanMsvpoBaHHas
opraHusauus Ang peleHus BonpocoB MpPOekK-
TUPOBaHUS TEMIOBbIX U aTOMHbIX 3NEKTPOCTaH-
LM 1 OTAENbHBIX OO EKTOB C YETKOM CTPYKTYPOM
noapasgaeneHui U CoBPeMEHHbIM TEXHUYECKUM
OCHaLLEeHNEM KOMMbIOTEPHbIMU NPOrpaMmmamm
N5 NPOEKTUPOBaHKS.

Mpw BbINONHEHUK pa3pabOTKKU MPOEKTHON [10-
KyMeHTaLuu 4151 06beKTOB TEMI0BOM U aTOMHOM
3HEPreTUKM Ha PasfiMyHbIX 3Tanax XM3HEeHHOro
uMKna obbekTta npeanpusatne 000 «YAII» wmc-
Nonb3yeT KOMMbIOTEPHbIE MPOrpaMMHblE KOM-
NAeKchbl:

N.T. MepBepes A. B. lanar

— «Auto CAD 2010»;

— «ACTPA-HOBA» pa3pa6otku HULL «CtaJnO»,
r. MockBa;

— SCAD Offsce 11.3;

— «CTpouTeNbHble TeExHoMOrMn — Cmetar —
MNP 1.x RU Bepcus 1.4.2 o1 14.12.2010 1;;

— «Microsoft Project» 2010;

Puc. 1. KomnoHoBKa Tpy6onpoBooB ¢ onopHbIMU KOHCTPYKuuamuU / Fig. 1. Layout of Pipelines with

Support Structures

Puc. 2. KomnoHoBKa o6opyaoBaHUA U TPYGONPOBOAOB C META/UIOKOHCTPYKLUAMHU /
Fig. 2. Layout of Equipment and Pipelines with Metal Structures
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— «ATOM — CMETA»;

— Microsoft Office Access 2010;

— Microsoft Office Excel 2010 u ap.

Bce ncnonb3yemble Nporpammbl HE UHTE-
rPMPOBaHbI, HO UX UCMOJIb30OBAHWE NO3BONSET
BbIMOMHATb KOMTIEKCHbIE MPOEKTHI.

CoBpeMeHHble BbICOKME TPeb6OBaHMS K MPo-
EKTHOMY MPOAYKTY U MHCTPYMEHTaM MO ero co3-
naHuto cnocobeTBytoT cTpemneHmto 000 «YAS»
K pasBUTHIO M MCMONb30BAHWUIO MPOrPaMMHO-
ro o6ecrne4vyeHus 60siee BbICOKOrO YpOBHSA AN
BO3MOXHOCTN 06ecnevyeHns MHTerpaLMoHHbIX
npoL,eccos.

[oTeHUMan coTpyaHWKOB NO3BOSET y4acTBO-
BaTb B KOMIMJIEKCHOM NMPOEKTUPOBAHMU C BHEApe-
HUeM IT-cucTem, CUCTEM yNpPaBAEeHNUS *USHEHHbIM
umknom (PLM) ¢ yyeTom TpeboBaHUM cTaHAap-
Ta ISO 15926 ana obecnevyeHnss BOSMOXKHOCTH
obmMeHa MHGopMaL MM CO BCEMU BO3MOMKHbLIMMU
y4acTHUKamMK pa3paboTKM NPOEKTOB.

[ns NoAAEPIKKMN 1 PA3BUTUS HAyYHO-TEXHUYE-
CKOro noTeHuunana B 061acTv a3HepreTM4ecKoro
cTpouTenbcTBa 60MbLUIYI0 POSib UFPaAET B3anMO-
CB$13b MPOEKTHbIX OPraHM3aLmii ¢ 3aBojaMu1-n3-
roTOBWUTENAMM SHEPreTUYECKOro 060pya0BaHUS
M 3KCMyaTUpYOLWEN opraHn3aLmnen aneKkTpo-
CTaHLMMN.

Auto CAD 2010

HecmoTps Ha nepexoj oT co3aaHus NPOeKT-
HOM JOKYMEHTaLMK Ha Bymare K 3/IeKTPOHHbIM
BEpCUSAM, NIOCKOE YepyeHMe BCe ellle OCTaeTcs
OCHOBHbIM MHCTPYMEHTOM MpU CO3AaHNUKN paboymx
yepTexen.

Mpeanpuatnem 000 «YASQI» BbIGpaHO aB-
TOMaTU3npoBaHHOe npoeKTupoBaHue (CAD) B
mogzenu 2D u 3D.

[pocTpaHcTBEHHOE MoaenupoBaHue (3D)
CcO3/[aeT CylWeCTBEHHble MpeumyliecTBa no
CPaBHEHMWIO C MIOCKUM YepyeHueM (2D), B T.u.:

— BO3MOXHOCTb CO3[@aHuUs Ka4yeCTBEHHbIX
npe3eHTaLMOHHbIX MaTepuanos, HE06X0AUMbIX
NS NpeAcTaBneHnss CO6CTBEHHbIX MaeN 3aKas-
YUKY;

— NpOCTOTa W HarNSAHOCTb U306pPaXKeHUs
NPOEKTHbIX MoAeNew;

— COKpalleHne Npoao/IKUTENbHOCTU MpPOo-
EKTUPOBaHMA v ap.

3D-npoekTupoBaHue B nporpamme AutoCAD
ABNSETCS OAHOM N3 UHHOBALMOHHBbIX cucTem (IT)
ynpaBAeHUs Ans BCeX CTaAnM UIHEHHOMO LMKNa
3NEKTPUYECKMX CTaHLMM (puc. 1).

Mcnonb3yeMbli Npu MPOEKTUPOBAHMMU
AutoCAD 2010 o6nagaeT CNeKTpOM BO3MOX-
HocTel B o6nacTv NPOCTPaHCTBEHHOrO Moje-
NIMPOBAHUSA:

— co3gaBaTb M3 06bEMHbIX Moaenen (3D)
naocKkue BMAabl U cevyeHus (2D), Hanpumep, o6o-
pyAOBaHUS U TPYGOMPOBOAOB, MO3TaXKHbIX NIAHOB
B apXUTEKTYPHbIX YePTEXKAX UK YepTeKax pac-
MONOXEHNS PEAKTOPHOIO OTAENEHUS, MaLUMHHOIO
3ana, KOTeNbHOro OTAENEHUS, HACOCHbIX U T. A.;

— Npeo6pa30BbIBaTH YKE MMEIOLMICS N1o-
CKMit yepTéx (2D) B 06bEMHYIO Moaenb (3D),
MCnonb3yemMyto ANns BU3yann3aunn NPOeKTHbIX
pellueHnm;

— co3jaBaTb Npe3eHTalLMOoHHble MaTepua-
Nibl KaK CTaTU4YEeCKUX TOHUPOBAHHbIX U pacKpa-
WEHHbIX N306paXKeHUn ¢ MaTepuanamm 1 uc-
TOYHWKaMK CBETa, TaK U AMHaMWYECKUX B BMAE




Puc. 3. KomnoHoBKa o6opyaoBaHus u Tpy6onposoaos / Fig. 3. Layout of Equipment and Pipelines

Puc. 4. KomnoHoBKa o6opyaoBaHus / Fig. 4. Layout of Equipment

aHUMaUMOHHbIX POJIMKOB, AEMOHCTPUPYEMBbIX
cpeactBamu Windows.

CeteBon AutoCAD no3BonseT BbIMOAHATb
paboTbl HaJ OAHWUM MPOEKTOM OAHOBPEMEHHO
pa3HbIM OTAENAM (CTPOUTENbHBIN, TEMIOMEXAHU-
YECKMMW, CAaHTEXHUYECKUI U Ap.), CornacoBbiBast
BCE TEXHUYECKME PEeLUEHUS.

Mpn 3TOM ecTb BO3MOXHOCTb YBUIETb BCE
M3MEHEHMS MO NPOEKTY Ha COBCTBEHHOM 3KpaHe
N5 BO3MOXHOCTH y4eTa Npu AanbHenwem npo-
EKTUPOBaHUM.

KomnoHoBKa 060pynoBaHus, Tpy60npoBoA0B
(puc. 2—4) n aneKTpPUYECKMNX KabenbHbIX Tpacc
BbINOJIHEHA C Y4ETOM CTPOUTENbHbIX KOHCTPYK-
UMW, NpegoTBpallas Ha paHHMX CTagusax Mpo-
EKTUPOBAHMS KOMM3UN U OLIUGKM.

BbinonHeHHbIe NPoOM3BOAMTENSIMU 060PYAO-
BaHuWA YyepTexkn B 3D-mMofenu ucnonb3yoTcs B
npoeKTax.

Puc. 5. ®yHaameHT Typ6Goarperara /
Fig. 5. Turbine Foundation

Puc. 6. KomnoHoBKa Typ6oyCcTaHOBKU U TpyGONpoBoAoB /

Fig. 6. Layout of Turbine Plant and Pipelines
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Hanpumep, BbINOSIHEHHbIE YEPTEXKM HACOC-
Horo o6opyaoBaHus B 3D komnaHuu «Grundfos»
MCMoNb30BaHbl Yepe3 MHTepHeT Npu pa3paboTke
KOMMOHOBOK TEXHOMOMMYECKUX CUCTEM TEMNIOBbLIX
3/IEKTPUYECKUX CTAHLIMM.

OgHum u3 goctomHcTB AutoCAD sBnseTcs
ero Mo6unbHOCTb.

[ocTaTo4yHO HOYTOYKa ANs 3arpy3ku Bcero
NpoeKTa 1 Bble3aa Ha 0GBbEKT CTPOUTENbCTBA B
Llenax npoBeAeHNs aBTOPCKOro Ha30pa, pelle-
HUSI TEXHUYECKMX BOMPOCOB Ha CaMow MiollaaKke
C UHXXEeHepHO-3KCMnyaTaluMoHHbIM COCTaBOM U
crneunanmMcTamm MOHTaXKHbIX OpraHM3aLui.

CoTtpyaHukn 000 «YASI» nmetoT 60MbLIoM
OMbIT MPOEKTUPOBAHUS OGBEKTOB Ha aTOMHbIX U
TEMNIOBbIX 3/IEKTPOCTAHLMSAX C UCTO/Ib30BAHUEM
nporpammbl AutoCAD 2D, 3D.

[Mpu BbINOSHEHWM MPOEKTHLIX PaboT No pe-
KOHCTPYKLIMM CUCTEM MaLLUHHbIX U peaKTOPHbIX
oTaeneHunn penctBytowmnx A3C YKpauHbl ¢ 3a-
MeHOoM 060pyA0BaHUs M apMaTypbl UCNONb30Ba-
JI0Cb TPEXMEPHOE MO/IENTMPOBAHMUE B Nporpamme
AutoCAD.

Mpu pa3paboTke npoekTta (2011 r.) peKoH-
CTPYKLMK CYLLECTBYIOLLEN YCTAHOBKU NpeaBapu-
TenbHow ouncTkm XBO |, Il ouepeau gevctaytoLlen
TAU, ¢ 1972 r. Ha OAO «[punapryHckoe npomns-
BO/ICTBEHHOE FOPHO-XMMMUYECKOE 0GbeIMHEHNE
BbINOSIHANACb KOMMOHOBKa 060pyaoBaHusa U
Tpy60NpoOBOAOB, CTPOUTENIbCTBO 3CTaKaa U Me-
TaN/IMYECKMX KOHCTPYKLMIA ANS KPENEHUS TPY-
60MNpPOBOAOB, a TaKKe NIoLWaA0K 06CTYKUBaAHUS
Ana apMaTypbl U 060PYAOBaHUS.

B cBSi3K C cyLleCTBYOLLEN HACbILLEHHOCTbIO
Tpy6onpoBoaoB B nomMeleHuax XBO ncnonb-
30BaHWe 3D-mogennpoBaHuns NO3BOIUIO NPU-
HMMaTb ONTUMalbHbIE PELIEHUS MO pacnoso-
KEHMIO HOBOIro 060PYAOBaHUS M TPACCUPOBKE
Tpy60npoBOAOB.

MpK BbINOMHEHMM MPOEKTHbLIX PaboT Nno pe-
KOHCTPYKLIMM TPy6ONpoBOAOB CETEBOWM BOAbI U
NOAMNUTKM TEMNOCETU Ha AencTByoWen Xapb-
KoBcKoM TOL-5 YKpauHbl ¢ 3amMeHOoM Hacoca
NMOAMUTKN TEMIIOCETU M apMaTypbl TaKKe MUC-
Nnonb30Banochb TPEXMEPHOE MOAENNPOBaHWE B
nporpamme AutoCAD.

Ha aTane npoeKktnpoBaHus pyHaaMeHTa Typ-
60arperata (puc. 5) 6noka N24 PoctoBckon ASC
BbINOJSIHEHO MOCTPOEHWE TPEXMEPHON MOJENU
dyHaameHTa B AutoCAD.

CoTpyaHukn 000 «YA3I» yyacTBOBanu B
NPOEKTUPOBAHUM ABYX MNapora3oBblX YCTaHO-
BOK o6uien mowHocTbio 303 MBT (puc. 6; 7)
Ha ANlYEBCKOM MeTanlypruiyeckom KombuHate
(YkpauHa).

Mo yepTexxam paboyen JOKYMEHTaLUKN pas-
[l€NOB CTPOUTENbHbIX KOHCTPYKLUIA M TEXHONIOTU-
YECKOW YacTu A4/ KOHTPOJIbHOM MPOBEPKK NPU-
HATbIX PELLUEHWI BbINOIHAIOCh MOAENIMPOBaHMeE
06beKToB B nporpamme AVEVA PDMS:

— MNOCTPOEHUE M MPUBS3KA TPEXMEPHbIX
Moaenen GyHAaMEeHTOB, KOHCTPYKLMI 3cTaKaj
M KapKaca MallMHHOro oTAeneHus, onop Tpy-
60npoBoAoB, GyHAAMEHTOB TEXHONOMMYECKOrO
o6opynoBaHus;

— MOCTPOEHUE 3NIEMEHTOB, TPACCUPOBKaA TPY-
60MNpPOBOAOB M KOMMOHOBKA TEXHONOMMYECKOTO
obopyaoBaHus;

— OMnucaHWe U KOPPEeKTUPOBKa MHbOpMa-
LIMOHHOW 6a3bl 31EMEHTOB TEXHONOIMYECKOTO
o60pyaoBaHus;

— BblIIBNIEHWE KOJUTM3UI MPOEKTa CPeAcTBaMu
CUCTEMBI.

B 000 «YA3l» 3D-mMogenupoBaHue B Ha-
cTosillee BpeMs ABNAETCA He3aMEHUMbIM MH-
CTPYMEHTOM Ha BCEX CTaAMUSAX MPOEKTUPOBAHUS,
NpoBeAEHNS aBTOPCKOro Haa3opa, 06y4eHns nep-
COoHana Ha o6beKTax CTPOUTENLCTBA, @ TaKkKe
[N1si NPOBEAEHUS NPe3eHTaL M.
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Puc. 7. KomnoHoBKa KoTna-ytunu3aropa / Fig. 7. Layout of Heat-recovery Boiler

ACTPA-HOBA

[porpamma Mcnonb3yeTcs Npu BbIMOIHEHUM
pacyeToB Ha NPOYHOCTb TPYH6OMPOBOAOB TEXHO-
JIOTUYECKUX CUCTEM.

B 3aBMCMMOCTM OT 06bEKTa NPOEKTUPOBAHKS
npoBepKa NPOYHOCTU BO BCEX PEXMMaAX PaboThbl
BbINONHsAETCH B nporpammax «<ACTPA A3C» nnu
«ACTPA T3C».

PacyeTHble nporpammbl 4atoT BO3MOXKHOCTb
NPOEKTUPOBaTb TPY6OMNPOBOAbLI C y4eTOM TPEBO-
BaHWM HOpMaTMBHOM [OKyMeHTauun ang A3C
nT3aC.

CotpyaHukn 000 «YASI» npu paspaboTke
npoekTta (2010 r.) Nno MoAepHU3aLUN CUCTEMDI
nuTaTenbHoOW BOAbl C 3aMeHOoM HacocoB cT. N23
MM3H-3, 4 Ha JleHuHrpaackon ASC B MalmvH-
HOM 3asie BbINO/IHEHbI pacyeTbl TPy60NpoBOAOB
(pwc. 8):

— Ha CTaTMYeCKytlo MPOYHOCTb B paboyem U
XOJIOAHOM COCTOSIHUSAX;

— NPV pexxMme rmapoucnbITaHni;

— Ha LMKNNYECKYIO MPOYHOCTb;

— pacyeT Ha celMcMUyecKoe Bo3aencTBue
npu MP3 6 6annos.

Ha ocHoBaHWK pe3ynLTaToB pacyeToB BbIMOA-
HEHO YTOYHEHUWE TPacCUPOBKMU TPy6ONPOBO/OB,
BblI6Opa TMMa 1 MECT yCTAHOBKM 371EMEHTOB OMop-
HO-NOABECHON CUCTEMbl U @HTUCENCMUYECKUX
KOHCTPYKLM TUNa aeMndepoB U aMopTU3aTopoB.

SCAD Offsce 11.3

[porpamma ncnonb3yeTtcs AN BbINOAHEHNS
pac4yeToB CTPOUTESbHbBIX KOHCTPYKLIUI.

CrpoutenbHble TexHonorum — CMETA — MNMUP
1.xRU

Mporpamma «CTpouTenbHble TEXHONOMMUK
— CMETA» MNP aBTOMaTU3MPYET COCTaB/IEHNE
CMET Ha NPOEKTHO-U3bICKaTeNbCKME paboThl B
cooTBetcTBMM ¢ MAC 81-35.2004 «MeToanKka
onpeaeneHns CTOMMOCTH CTPOUTENBHOM NPOAYK-
LMKW» Ha BCEX CTaMsAX NMPOEKTUPOBaHKS.

Puc. 8. PacueTtHas moaenb TpyGonposoaa /
Fig. 8. Design Model of Pipeline
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B coctaB HopmaTMBHOM 6a3bl Nporpammbl
BXOAAT COOPHMKM Ha MPOEKTUPOBaHME HOBOIO
CTPOUTENbLCTBA YPOBHS LieH 1991, 1995 n 2001
rofoB.

HopmaTtnBHas 6a3a NOCTOSAHHO NOMOMHAETCS
HOBbIMW COOPHUKAMM.

Microsoft Project

Mporpamma asnsietca nnatGopmon ans op-
raHuM3auuu CUCTEMbI YNPaBiEHUS MPOEKTaMy,
o6ecneynBaeT KOMTEKTUBHbIV JOCTYM K NPOEKT-
HOM MHOpPMaL UK.

Mporpamma no3BonsieT pa3pabaTtbiBaTb
KaneHaapHble nnaHbl pa6oT, NaaHMpoBaThb MC-
nosb30BaHWe PeCcypcoB, OTCNEKMBATb XO4 NPO-
eKTa u ap.

ATOM - CMETA

[TporpaMMHbIM KOMMNEKC UCMONb3YeTCH 419
BbIMOMHEHUS TOKaNbHbIX, 0OBbEKTHbIX U CBOAHbIX
CMETHbIX pac4eToB AJ19 06bEKTOB MPOEKTUPOBA-
HMS Ha NOBbIX CTaAWAX NPOEKTUPOBAHMS.

Microsoft Office Access

[porpamma ncnonb3yeTcs AN BbINOAHEHNS
npoekToB KUIKWA (cocTaBneHus 6a3 AaHHbIX U
BbIMNOMHEHNS paboyern JOKYyMEHTaLMK).

CotpyaHnkm 000 «YAST» BbINOAHAAN NPOEKT
B yactu KUMuA ana A3C «KygaHkynam», UHauA
(puc. 9), BKIOYas:

— U3MeEepPUTENbHbIE KOHTYPbI;

— CXEeMbl BHELIHUX TPYOHbIX COEANHEHUN;

— CXeMbl KabenbHbIX COeAMHEHWN;

— KabesbHble }ypHasbl.

Microsoft Office Excel 2007

[porpammMa Mcnonb3yeTcs A5 BbINOAHEHWS
pacyeToB TeMN0BbIX 6anaHCoB, FMAPaBINYECKUX
pacyeToB.

MpeactaBneHHble MaTepuanbl ABASIOTCS NPO-
E€KTHbIM MPOAYKTOM pa3paboTKM COTPYAHWKOB
000 «YA3I».

[na npoeKkTMpyembix 06BEKTOB B npouecce
PEKOHCTPYKLIMM U MOAEPHU3aLMN NoABASETCS
Heo6X0MMOCTb B perncrpauun MaMeHeHwuw,
npom3oLleaWwnx Ha NPOTSKEHUU BCEX cTaaum
YMU3HEHHOrO LMKNa v ap.

[insi BO3MOXHOCTH paboTbl B €AMHOM UHTEN-
NeKTyaslbHOM Mose No YNPaBiEHUIO }U3HEHHbIM
LIMKIOM 3HepreTuyecknx oo6bexktos 000 «YASI»
0CO3HaeT BO3HMKalolmMe 3aaa4yum no obecneve-
HWIO TEXHWMYECKOrO NepeocHalleHns, 0by4eHus
COTPYAHWKOB U Ap., CTPEMUTCA COOTBETCTBOBATL
Tpe6OBaHUAM KOHKYPEHTOCNOCOOHOM OpraHm3a-
LMW1 BbICOKOIO TEXHUYECKOTO YPOBHS.

C 3TOM LieNblo Ha NpeanpuaTMK co3aaHa npo-
rpamma no BHegpeHuto ctaHgapTa ISO 15926 ¢
y4yeTom TpebOoBaHUI Ans peannaaLmu.

Operational
experience.
Smart design

L. G. Medvedey,
Deputy Director General of Production

A. V. Galat,
Head of Heat Engineering Department

The company LLC <UKRATOMENERGOPROEKT»
(LLC «UAEP») has been established as a specialized
organization with the clear department structure
provided with modern designing computer programs
to solve the problems of design of thermal power
stations and nuclear power plants and particular
facilities.

The company LLC «UAEP» uses the following
computer software complexes at development of
project documentation for the facilities of heat and
nuclear power sectors at different stages of facility
life cycle:

— «Auto CAD 2010»;

— «ACTPA-HOBA» (ASTRA-NOVA) developed by
NIC «StaDiO», Moscow;

— SCAD Office 11.3;

— «CTpouTenbHble TexHonorun — Cmetar — MUP
1.x RU («Constructional technologies — Smeta» —
ESW) version 1.4.2 as of 14.12.2010;

— «Microsoft Project» 2010;

— «ATOM — CMETA» (ATOM-SMETA);

— Microsoft Office Access 2010;

— Microsoft Office Excel 2010 etc.

All the used programs are not integrated, but
when applied they enable to carry out comprehen-
sive projects.

Modern high requirements for the project prod-
uct and the tools for the creation thereof promote
aspiration of LLC «UAEP» for the development and
application of more complicated software so that
to provide integration processes.

Personnel competences enable the company
to participate in comprehensive design with intro-
duction of IT-systems, life cycle management sys-
tems (PLM) considering ISO 15926 requirements
to provide the opportunity for information exchange
between all possible participants of project devel-
opment.

Interrelation of design companies with power
equipment manufacturers and the company operat-
ing a power plant is of great importance to support
and develop scientific and technical potential in the
field of power construction.

Auto CAD 2010

Flat drawing is still the main tool to create de-
tailed drawings notwithstanding the transition from
hard-copy project documentation to computer ver-
sions thereof.

The company LLC «UAEP» has chosen computer-
aided design (CAD) in 2D and 3D model.

3-dimension simulation (3D) provides serious
advantages as compared to flat drawing (2D), in-
cluding:

— the opportunity to create high-quality pres-
entation materials required for demonstration of
ideas to the client;

— simplicity and vizualization of project models
representation;

— reduction of the design terms, etc.

3D designing in the program AutoCAD is one
of innovation management systems (IT) for all the
power plant life cycle stages (Fig.1).




AutoCAD 2010 used for design possesses a
number of capabilities in the field of 3-dimension
simulation:

— the creation of flat views and sections (2D),
for example, of equipment and pipelines, floor plans
in architectural drawings or layout drawings of the
reactor compartment, a turbine hall, firerooms, pump
houses, etc. from three-dimensional models (3D);

— the conversion of an available flat drawing
(2D) into a three-dimensional model (3D) used for
visualization of project solutions;

— the creation of presentation materials: both
static toned and coloured pictures with materials
and the light sources, and dynamic animation clips
demonstrated with the use of Windows resources.

Network AutoCAD enables to perform simul-
taneous works referred to one project by different
departments (civil engineering, heat engineering,
hydraulic, etc.), adjusting all the technical solutions.

Moreover, it is possible to see all the project
changes in the screen to take them into account
in the course of designing.

Layout of equipment, pipelines (Fig.244) and
electric cable routes was carried out considering
constructional structures, thus preventing irregulari-
ties and failures at early stages of design.

3D drawings made by equipment manufacturers
are used in the projects.

For example, 3D drawings of pump equipment
by the company «Grundfos» have been used though
Internet at development of layouts of process sys-
tems of thermal power stations.

One of AutoCAD advantages is its portability.

Itis enough to have a notebook to load the whole
project and to arrive at the site so that to carry on
field surveillance, to solve technical problems at the
site in cooperation with attending personnel and
specialists of mounting companies.

The employees of LLC «UAEP» have broad ex-
perience of design of facilities for nuclear power
plants and thermal power stations with the program
AutoCAD 2D, 3D.

Three-dimensional simulation in the program
AutoCAD was used to perform engineering works
referred to reconstruction of the systems of turbine
and reactor compartments of operating NPPs of the
Ukraine with replacement of equipment and valves.

The layout of equipment and pipelines, con-
struction of trestles and metal structures for fixing
of pipelines, as well as service platforms for valves
and equipment was performed at development
of the project (year 2011) of reconstruction of the
existing plant of preliminary treatment of water
purification of I, lll stage of operating HPS since
1972 for JSC «Priargun mining and chemical pro-
duction associationn».

Considering the actual large number of pipelines
in the rooms of water purification facility, application
of 3D simulation enabled to make relevant deci-
sions regarding layout of the new equipment and
pipelines routing.

Three-dimensional simulation in program Auto-
CAD was also used at execution of engineering works
referred to reconstruction of pipelines of heating-
system water and feeding of the heating system
at operating Kharkov HPS-5 of the Ukraine with
replacement of the pump of feeding of the heating
system and valves.

A three-dimensional model of foundation was
carried out in AutoCAD at the phase of designing
of turbine foundation (Fig. 5) of Rostov NPP, unit 4.

The employees of LLC «UAEP» participated in
design of two steam and gas plants with total ca-
pacity 303 MW (Fig. 6; 7) at Alchevsk metallurgical
works (the Ukraine).

Simulation of the objects below was performed
in the program AVEVA PDMS by the detailed drawings
of constructional structures and the process part for
test review of the made decisions:

— making up and reference of three-dimensional
models of foundations, constructions of trestles and
the frame of the turbine compartment, supports of
pipelines, foundations of processing equipment;

— making up of the elements, routing of pipelines
and layout of processing equipment;

— description and revision of information base
of elements of processing equipment;

— detection of project failures by system re-
sources.

At present, 3D simulation is an irreplaceable tool
for LLC «UAEP» at all the design phases to perform
field surveillance execution, personnel training at
the sites of the construction facilities, as well as to
make presentations.

ASTRA-NOVA

The program is used at carrying on of strength
calculations for pipelines of process systems.

Strength review in all the modes of operation is per-
formed in programs «ACTPAASC» (ASTRANPP) or <ACTPA
TAC» (ASTRA TPS) depending on the object of design.

Calculation programs provide an opportunity to
design pipelines considering the requirements of
regulatory documentation for NPP and TPS.

Employees of LLC «UAEP» performed the fol-
lowing pipeline calculations at development of the
project (year 2010) of retrofit of feed water system
with replacement of pumps of st.N23 MPEN-3,4 at
Leningrad NPP in turbine hall (Fig. 8):

— static strength calculation under operating
and cold state;

— calculation in hydraulic testing mode;

— cyclic strength;

— seismic impact calculation at MDE 6 points.

Routing of pipelines, the choice of the type and
places of installation of the elements of the suspen-
sion system and seismic resistant constructions of
damper type were specified according to the results
of calculation.

SCAD Offsce 11.3

The program is used to perform calculations of
constructional structures.

Constructional technologies -
SMETA - ESW 1.x RU

The program «CTpouTenbHble TexHonornm —
CMETA» MNP (Constructional technologies — SMETA
— ESW) automatizes budgeting for engineering sur-
vey works according to MDS 81-35.2004 «Methods
of determination of the cost of constructional prod-
uct» at all design phases.

PRACTICE

Collection manuals for design of the new con-
struction of the price level of the years 1991, 1995
and 2001 are in part of regulatory base of the pro-
gram.

The regulatory base is constantly added with
the new collection manuals.

Microsoft Project

The program is a platform for arrangement of the
project management system and provides collective
access to the project information.

The program enables to develop schedules,
to plan resources application, to follow the project
progress, etc.

ATOM-SMETA

The software complex is used to perform local,
object and consolidated budget calculations for the
design objects at any design phases.

Microsoft Office Access

The program is used to perform I&C projects
(making up of databases and execution of detailed
design documentation).

The employees of LLC «UAEP» performed the
project part regarding 1&C for NPP «Kudankulam»,
India (Fig.9), including:

— measuring circuits;

— diagrams of external pipe joints;

— diagrams of cable joints;

— cable logs.

Microsoft Office Excel 2007

The program is used to perform calculations of
heat balances and hydraulic calculations.

The presented materials are the project product
developed by LCC «UAEP» personnel.

The necessity to record changes occurred during
all the stages of life cycle, etc. arises with respect to
the designed facilities in the course of reconstruc-
tion and retrofit.

LLC «UAEP» realizes the arising problems regard-
ing ensuring of technical re-equipment, personnel
training, etc., and is looking forward to complying with
the requirements for a high-competent competitive
company so that to have an opportunity to carry on
activities in the common smart field of power facili-
ties life cycle management.

The program of ISO 15926 implementation
considering the requirements for implementation
thereof has been created in the company for the
above said purposes.

Puc. 9. Ba3a paHHbIx To4yeK KoHTpons / Fig. 9. Database of Check Points
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