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HIN “HAL ATOMMALL”

HEKOMMEPHYECKOE NAPTHEPCTBO MNOMN-PROFIT PARTMERSHIP
«HUMETOPOACKWUIA AENOBOW LIEHTP «NIZHNIY NOVGOROD NUCLEAR

ATOMHOI MALWMHOCTPOEHWA» ENGINEERING BUSINESS CENTER»

Poccua, 603006, r. Husnuk Hoaropog, na. Ceobaasl, 4. 3 Russia, 603006, Nithny Novgorod, Svobody 5g., 3
Ten./dake: +7 (B31) 421 79 78 Tel ffax: +7 (831) 42179 78
npatommash@mall.ru, www.npatommash.ry npatommash@mall.ru, weww.npatommash.ru

OcHOBHOH UBAbI CO3AAHAA TapTHEPCTES ABNRETCA OOLEAMHEHHE YCHAWA The main purpose of establishing the Partnership is joining efforts of its
uneHoa NapTHEPCTES = NPEANPHATHR-NpOMIBOAMTENSR NPOAYKUWH ATOMHOID members, the manufacturers of products of nuclear machine-bullding, which
MAWHHOCTROEHMA, WTO A0AMHO CNOcOBCTEOBATE YCNEWHOR peanuIsumMM should facilitate successful implementation of the federal goal-oriented program
hegepansHoR WENEBOHA NPOTPAMME! PAIBHTHA ATOMHOMD IHEDMOMPOMISILLAEH- of the development of the Russian nuclear power generating complex.

Horo komnAekca PFoccHi,

* Opraiw3auka HANOAHEHWA CEQWHOND HOMEHKNETYDPHOID OTPECNEB0ND KaTanora = Facilitating filling in the xintegrated stock-list branch eguipment cataloguen
oBOpYADEAHUAR * Following the contracts between the members of the Partnership and the Client
*« Conposomaeyine ADIOBOPHOMD NPOUGCCE My “nenams TNaprHepcTsa W + Arranging presentations of Russian and forelgn companies inthe eNIAEP ISC
JAKEIAEIMI « Arranging exhibitions and trade fairs with participation of members of the
« MpopegeHHe NPEIEHTILMA poCCHACKMX M JapySemun NPEANPHATHR 0 Partnership [abroadincl.)

OAQ «HWAI

» (pOBEAEHWE BHICTRBON 4 ARMIPOK C yUICTHEM SheH0s NapTHepcTea

(8T, 4. 38 pyGewom)

* Opronviauwn NpRMBIE NERETOBOROR ¢ YNICTHEM NPEACTIBHTEASH IFKIIUNKDE W
wnenoa MapTHepcTEa

* Banes TOnpegnpuATHR OTPACNY RRARKITCA daeHame HM aHOL Aromsmaiun

* Cymmaprsii 0BBEM HOHTDEHTOE N0 KOHKYPC3M NPEANpHATHA wneHos 45 billion rubles
NaprHepcrea npeswwaer 45 pnpn pybned

= Arranging direct negotiations between the representatives of the Client and the
members of the Partnership

« More than 70 companies of the branch are the members of the NPP
aNBC ATOMMASH»

« Total amount of contracts of the Parthership members tenders ks over
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Mbl noBegem 3a cobon BeCb MUP

B utoHe atoro roga B HuxxHem HoBropope
coctosica MexayHapoaHbiA Hay4YHO-NPaKTH-
yeckun dpopym «<UHTenneKTyansbHoOE NPOEKTU-
poBaHue. YNpaBieHUe KU3HEHHbIM LIUKJIOM
CJI0}KHbIX UHXE€HEPHbIX 06 bEKTOB». OpraHu-
3aTopoM 3TOro YHUKa/JIbHOro B CBOeM poje
mMeponpusaTUsa BbicTynuaa Huxkeropoackas
WHXXWHUPUHIOBasA KOMMNaHUA «<ATOM3Hepro-
NMPOEeKT».

«YNpaBieHUe XNIHEHHbIM LMKIIOM» — Tep-
MWH HEe HOBbIV HU Y Hac B CTpaHe, H1 TeM 6onee
Ha 3anaje, rae ata npobnema B 3HaA4YUTENbHOM
CTEMEHM HalllNa NpaKTMYecKoe pelleHune. B npo-
LUIOM HOMEPE XKypHana Mbl yXKe 3HaKOMWUIIN CBOMX

yutatenen c HEKOTOPbIMKU MaTepuanamu no gaH-
HoM TemaTuKe. CeroaHs Mbl XOTUM NPeAOCTaBUTb
CNOBO y4acTHUKam dopyMa «MHTenneKkTyanbHoe
NPOEKTUPOBaHME».

3agava dopyma, Kak 0603Ha4Yn ee AMpeEK-
Top HMAJIM Banepui JlumapeHKo, 3akoya-
nacb B 06MeHe OMbITOM M 3HAHUAMU MeXAay
npeaCcTaBUTENAMU POCCUMCKUX U 3apYBEHbIX
KOMMNaHWM pasfinyHblX oTpacnen NpoMblLUIEH-
HOCTM MO CO3[4aHMI0, BHEAPEHMIO U MPUMEHEe-
HUWIO CUCTEM YNPABNEHUS UBHEHHBIM LIUKIIOM
CNOXHbIX MHXXEHEePHbIX 0OBEKTOB, a TaKXe B
[IEMOHCTPaL MK CYLLECTBYIOWUX peeHnin. «Mbl
crneuunanbHO Npurnacuam Ha Gopym npeacTaBu-

Tenen He TONbKO aTOMHOW OTpac/u, HO U Apy-
rux chep aKOHOMUKMU. [Tporpammbl ynpasneHus
MMU3HEHHbIM LIMKJIOM ceryac BOCTpeboBaHbl BO
BCEM MUpPE Y OAMHAKOBO MHTEPECHbI B Pa3HbIX
oTpacnax. Ecnn cobpatb cnewmManmcToB 0gHOro
npodwunsa, He 6yaeT CTONb UHTEPECHOW AUCKYC-
CUU N OBCYXKAEHUSA», — OTMETWUN PYKOBOANUTENb
ATOM3HepronpoekKTa.

0 ToMm, 4TO TemMaTHKa, 3asiBIeHHas Ha Gopyme,
[IeNCTBUTENIbHO Bbi3Basia aKTUBHbIA MHTEpeC y
npeacTaBuTENEN CaMbIX Pa3HbIX OTpacnen npo-
MbILLIEHHOCTU, TOBOPUT YXKE CaM CMUCOK y4acT-
HUKOB: 135 opraHun3auu n3 15 cTpaH, BKIOYas
CLUA, dpaHumto, BennkobputaHuto, fepmaHuio
1, KOHe4YyHo, Kntan. B nepBbiv e AeHb paboTbl
dopym nocetuna opuumanocHasa generauus Ko-
ponescTBa LUBeuun.

A CTONIbKO MOCETUTENEN, CKOMbKO NPUBNEK
3T0T, B 06LWWEM-TO, y3KOMPOodeCCUOHasbHbIN GO-
pyM, NaBunbOHblI HUXKXEropoacKow ApMapKu He
BMAENM JaBHbIM-AaBHO. M HeyauBuTenbHo! Bnep-
Bble B BbICTAaBOYHOWM MporpammMme opraHu3aTo-
pPbl UCMONb30BaNU MHHOBALMOHHbIE TEXHOMOM MK
[EeMOHCTpaLnn 1 BuaeoadodeKTbl. focTn mornu
CaMOCTOSTE/bHO «MyTeLeCcTBOBaTb» MO aTOMHOM
CTaHUMu, BbIGUpas MapLupyTbl NepeMeLLeHns Ha
3D-moaenun A3C BENNYUHON C XOPOLIMIM KUHOIK-
paH. «TyMaHHbIN 3KpaH», «<HTepaKTBHas CTeHa»,
«OpbuTanbHasa cBapKa» — BCE 3TU IKCMO3ULINK
BbI3Ba/IN KMBENLLNIA UHTEPEC M CNELMANNCTOB,
M rocTen, 3abexxaBLlInX B MaBUIbOH y3HaTb, YTO
e KpoeTcs 3a Ha3BaHWeM «MHTennexkTyanbHoe
NPOEKTUPOBAHWE?, U 3aEPHKABLUNXCS Y IEMOH-
CTPaUMOHHbIX MOAENEN Ha BECb AEHb.

HeT cmbicna nogpo6HO onucbkiBaTb NPeAcTaB-
NIeHHble Ha Gopyme 3KCMoHaThl (BOT yXK BOMC-
TUHY Wiydlle pas yBUAETb...»). B 3TOM BbiNycke
YypHana «ATOMHbIM NPOEKT» Mbl NpeaocTaBun
BO3MOXHOCTb OLEHUTb U cam GOPYM, U NepCreK-
TUBbI PA3BUTUS MHHOBALMOHHbIX TEXHONIOTUI B
Poccun B LlesioM ero y4acTHUKaM.

We shall lead the world

International Scientific Forum «Innovative
Engineering Design. Lifecycle Management of
Sophisticated Facilities» was held in Nizhny
Novgorod in June 2011. The unique event was
organized by Nizhny Novgorod Atomenergo-
proekt Engineering Company.

The term «lifecycle management» is new nei-
ther in Russia nor in the West where the problem
has been solved practically. In the previous is-
sue of the «Nuclear Project» we presented some
materials on the topic. Now we give floor to par-
ticipants of the «Thinkdesign» forum.

According to Valery Limarenko, NIAEP Direc-
tor, the goal of the forum was to allow repre-
sentatives of Russian and foreign companies
of various industries to share their experience
in development, introduction and utilization of
lifecycle management systems of sophisticated
facilities and to demonstrate engineering deci-
sions. «It was our aim to invite specialists of both
nuclear industry and other branches. Lifecycle
management programs are in high demand in
various industries. When specialists in only one
field are invited, discussions are not that interest-
ing,» said Valery Limarenko.

The interest to the problems discussed at
the forum on the part of representatives of vari-
ous industries is confirmed by the list of partici-
pants that comprises 135 organizations from 15
countries including USA, France, Great Britain,
Germany and China, of course. On the first day
the forum was visited by an official delegation
of Sweden.

The number of visitors of this specific profes-
sional event was virtually unprecedented. This is
not surprising: it was the first time the organizers
used innovation technologies of presentation and
digital video effects. The guests could «<have a
tour» around a nuclear power plant being guided
by a 3D model of NPP on a big screen. «Misty
Screen», «Interactive Wall», «Orbital Welding» — all
these expositions aroused interest of both spe-
cialists and non-specialists who came to the
pavilion to find out what «Thinkdesign» means
and spent a whole day at the demo models.

There is no sense in describing the exhibits
(indeed, «It's better to see once than to hear a
hundred times»). Let participants evaluate the
forum and the prospects of innovation technolo-
gies development in Russia.
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POPYM

ANEKCAHOP KOUDMAH, JMPEKTOP MOCKOBCKOTIO ®UTMAJIA KOMMAHWUW INTERGRAPH

Kaapbl pewatoT Bce

YnpaBneHne *XW3HEHHbIM LIMKIOM BbICO-
KOTEXHOJIOMMYHOI0 06bEKTA HEBO3MOMXKHO OCY-
LLLeCTBUTb 6€3 NPUBA3KU K caMoOMy 0ObEKTY, K
CaMUM TEXHONOMUSAM. ATOMHas 3N1EKTPOCTaHLMUSA
BK/tOYaeT B cebs 60NblIOE KOMMYECTBO TEX-
HUYECKMX PELLUEHUIA, MHOTOYUCIIEHHbIX CUCTEM,
060pyA0BaHMS, ) U3HEHHbIN LMK KOTOPbIX He-
Nb351 ONUcaTb NPUMUTUBHOM CXEMOW: Ha BXOAe
— CTONbKO-TO CPeAcTB Ha NpuobpeTeHne 060-
pyaoBaHWS M 3apnnaTy, Ha BbIXxoJe — CTOJib-
KO-TO KM/I0BaTT/4aCoB 3/IEKTPO3HEpPruu. 1o
ropasno 60siee CNOXKHbIN NPOLIECC, B KOTOPOM
TEM He MEHEE YKe Ha 3Tarne MPoeKTpoBaHuUs
OYeHb BarkKHa B3aMMOCBS3b MeXay TeXHUYec-
KOWM 4acTbto U BKOHOMUYECKUMU NOKa3aTeNIMMU.
ba30BbI 93KOHOMUYECKMI GaKTOp BOMJIOLLAETCS
B pelleHne, Kakast UMEHHO CTaHLMS 1 B KAKOM
KOHKPETHO MecTe 6yaeT nocTpoeHa. Mocne atoro
pa3BopavyMBaETCH MHOXKECTBO O4YEHb C/TIOXKHbIX
pelweHunn.

Beab ASC — 370 MWANUOHBI eanHUL, 060-
pPyAOBaHWS, KaXKayto M3 KOTOPbIX HEO6X0AMMO
y4eCTb NPV MPOEKTUPOBAHUK, MOTOM — 3aKYMNHUTb,
3aTeM — YCTaHOBWTb, 3KCMyaTUpPOBaTb M, Ha-
KOHeL, BbIBECTM M3 3KcMayaTauuun. Becb aToT
LMKJT CPaBHMUM C LIKIIOM YENOBEYECKOM XKU3HMU,
MOCKOJIbKY OXBaTblBaeT B cpeaHeM 60 NeT, ToNbKO
OCHOBbIBAETCS OH Ha TEXHUYECKMX PELLEHUSIX,
Ha TEXHUMYECKON MHbOPMaL UK. 3TN peLleHns co
BpemMeHeM MeHsitoTcs. [lepBoHavYanbHO 3aKkna-
[OblBaeTCs HEKUIM TUNMOBOM MPOEKT, KOTOPbLIHA MO
Mepe YTOYHEHMS TEXHUYECKOro 3ajaHus aopa-
6GaTbiBaeTCs, UBMEHSIEeTCS, NnepexoanT B dasy pa-
604€ero NPoeKTa, CornacHoO KOTOPOMY CTPOMUTCS U
BMOCNEACTBMUM IKCMNyaTUpyeTCcs CTaHLumMs. MoxeT
NnoKasaTbCs, YTO Noc/e TOro, Kak 3anuT 6eTOH U
YCT@HOBJ/IEH PEAKTOP, HUKAKUX CEPbE3HbIX U3-
MEHEHWW Ha O0ObEeKTe yKe He MPOoUCXoauT, HO
3TO OYEeHb YNPOLLEHHbIV Noaxoa. Ha npowealuen
HefaBHO B OpniaHao KoHdepeHumn (ExxerogHas
MeXayHapoaHas nosb3oBaTeNbCKas KOHbepeH-
umna «Intergraph @ Hexagon 2011» (International
Conference), koTopasi cocTosnach ¢ 6 No 9 UoHA
2011 ropa B . OpnaHgo, wrat ®nopuaa, CLUA.
— Pegp.) 6b11 NpeAcTaBieH AOKAa4 O pa3BUTUM
aTOMHOM 3HepreTnkn B Mupe. B Hem o6pallianocb
BHMMaHKWe Ha cnegyowmnin dakT: ecnu B Utanuu,
Poccuun, MHAMK M HEKOTOPbLIX APYrnX cTpaHax
pasBUTME MAET 3a CYET CTPOMTENLCTBA HOBbIX
CcTaHuui, To AMepurKa 1 EBpona oCHOBHOM pecypc
BWAAT B MOJIEPHU3ALIMU U HapaLlMBaHWUW CyLLLeC-
TBYIOLMX MOWHOCTEN. OHM MPULWAK K BbIBOAY,
4TO felleBNie, 3KOHOMUYECKM LieniecoobpasHee
npoaneBaTb XW3Hb cylecTByolmm ASC, moaep-
HU3WPYS, yAyYllas MX U 3a CYET 3TOro nosy4as
60/bLUYI0 BblAavy 3N1EKTPOIHEPTUN, YEM BBOANUTL
B CTPOI HOBbIE KanuTabHble MOLLHOCTH. M B 3TOM
cny4yae napaMeTpsbl, 3a/10KEHHbIE B MPOLIECC KU3-
HeHHoro uukna A3C, o4eHb BaXHbl, MOCKOJIbKY
OHM NO3BONAIOT A06MBATLCS HOBbIX PE3Y/LTAaTOB
B npouecce AedTeNlbHOCTH CTaHLMMN.

Boo6lie B npoLecce KU3HEHHOTO LMKNa
CNTOXKHbIX MHXEHEPHbIX 06 EKTOB UCMONb3YETCH
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MHOYECTBO Pa3/IM4HbIX CUCTEM: CUCTEMbI MPO-
EeKTUPOBaHMs, MHOOPMALMOHHbIE CUCTEMbI, NOA-
nepuBatoLLMe JaHHbIM 0OBEKT, MPUYEM Ta Ke
MHOpPMaLMs, KoTopas UCNONb30Banach B XoAe
NPOEKTUPOBaHWS, LOMKHa OblTb COXpaHeHa Ans
[anbHeNWero Ncnonb30BaHKs B XOA€E CTPOUTENb-
CTBa W, BO3MOXHO, B X04e 3KCMayaTaLmu, noc-
KoJNibKy Yepe3d 10—20-30 neT MoXeT BO3HUKHYTb
Heo6X0AMMOCTb OTBETUTb Ha BOMPOC, MOYEMY B
3TOM TOYKE CTOMT 060PYyAOBAHNE UMEHHO 3TO-
ro noctaBliMKa UMEHHO C 3TUMMK NapameTpa-
MU, OTBEYaloLlLee MUMEHHO 3TUM TpeboBaHMaM,
— CUCTEMbI ynpaB/eHus, y4yeTa, cuctembl 6e-
30MaCHOCTU U MHOrMe-MHorue apyrve. Tpe6o-
BaHWS, NpeabsiBnsieMble K UHGOPMALMOHHbBIM
cucTemMam B npoLiecce ynpaBieHUs XKM3HEHHbIM
LMKIOM, Fopasfo ecTye TpeboBaHUM K 00blYy-
HbIM MHOPMALIMOHHBIM CUCTEMAM, MOCKObKY
npexae BCero OHW COMpsiXeHbl ¢ npo6aema-
MU 6e30MacHOCTM 06beKToB. g npumepa: B
CoeanHeHHbIx LUTaTax AMepukn TpeboBaHuUs K
NUHXWUHUPUHTOBBIM KOMMNAHUSAM NPeabaBAsinCh
TaKuWe, 4TO NO KaXJOW M3 COTEH TbICAY COCTaB-
NA0WMX, DYHKLMOHUPYIOWMX B COCTABE CIOXK-
HOro 3HepreTM4yeckKoro o6beKTa, HeE06X0AMMO
6bIS10 NPOMUCHIBaTh, KTO UMEET MPaBO 3aMeHNTb
3TOT 3/IEMEHT, @ KTO TaKOro npasa He nmeeT. 1o
0YeHb KOHCEPBATUBHbIN NOAXO/, HO OH CyLLEeCT-
BYET M ABNSETCA AOKa3aTeIbCTBOM BaXKHeN e
pPonu MHGOPMALIMOHHbIX CUCTEM.

ATOMHas 3HepreTvKa Hapsigy ¢ BOEHHO-
NPOMbILWIEHHOW OTPAC/IbIO ABASETCH IKCMOPTHO

CNOCOGHbIM MPOM3BOACTBEHHLIM KOMMIEKCOM
Poccun. Ho 310 04eHb crneumnduyeckmit Komn-
JIEKC, KpOME TOro, B CBETE NOCNEAHMX COOLITUN
OrpOMHOE 3Ha4YeHWe BO BCEM MUpeE yaenseTcs
Bonpocam 6e3onacHoct. OgHaKo KioyeBble
pelleHuns, cBsa3aHHble ¢ 6e3onacHocTbio AIC,
3a4acTylo NPUHUMAIOTCH HE Ha YPOBHE TEXHMU-
YeCKMX pelleHni, a Ha YpoBHe OOLLECTBEHHOIO
MHEHM1S, KOTOPOE anpuopu oTpuLATENbHO Ha-
CTPOEHO MO OTHOLLEHMIO K TEXHONOrUAM, UAYLLUM
13 Poccuu, — NOTOMyY 4TO Y Hac 6bi1 HepHOO6bIb.
EaMHCTBEHHBIN cCNOCco6 NepebopoTh 3TOT HeraTuB
— 3TO NMOKa3aTb, YTO CUCTEMbI YNIPABEHUS U KOH-
TPONSA, KOTOPbIE UCMOMb3YTCH B COBPEMEHHOM
POCCUIMCKOM aTOMOCTPOEHMU, aleKBaTHbl UK
Nydwe 3anagHblx. UIMeHHO Ha aToM cenyac ¢o-
KycupytoTcs pa3paboTtinku BBIP-TOU, He 6e3
OCHOBaHWI cyuTatoLme, 4To UMEHHO MHdOopMa-
TM3MPOBaHHas YacTb MNO3BOMUT NPEOAONETb U
3KOHOMMYECKHE, K NCUXOSIOrMYecKne 6apbepsbl.
[MoToMmy 4TO CTpax U HEJOBEPKME Yallle BCEro BO3-
HUKAIOT OT HEAOMOHUMAHUS.

CTporo roBopsi, aToMHas CTaHLUMs — He ca-
MbI CNOXHbIM O6BLEKT C TOYKMU 3pEHUSA CO3AaHNS
nporpamMm ynpaBneHUs XU3HEHHbIM LIMKIOM.
Tak, Hanpumep, KoMnaHus Shell Bbigana 3akas
Ha CTPOWUTENLCTBO NEPBOro nnaBy4ero 3aBoja
Mo CXMXKeHWIo rasa. lNpeactaBbre cebe Kopabib
pa3mMepoMm B LIeCTb pa3 60/blie, YeM aTOMHbIM
aBuaHocel,. OH He TOIbKO 106bIBAET B MOPCKMUX
rnyérvHax NPUPOAHbIN ras, HO U TYT XKe ero ne-
pepabaTbiBaeT U CHMUKAET MPU OYEHb HUBKUX
TemnepaTtypax. TexHoNoruu, Kotopble Tam 6yayT
MCNOSIb30BAaTbCS, O4EHb C/TOXKHbI, TEM HE MEHee
Shell cynTaer, 4T0 OHM peanusdyembl. M ecnv cTpo-
nTenbcTBo TMnoson A3C B cpeHEM OLIEHMBAETCS
B $2-2,5 Mnpa, To CTOUMOCTb CTPOWUTENbCTBA
nnaBy4yero 3aBoja COCTaBWUT OKOM0 $4 MApPA.

Kctatu, To o6cToaTenbCcTBO, 4TO IT-paspa-
60TKM AN aTOMHOW OTpac/iu 3a PyeeXKoMm wmc-
NoNb3YylOTCA y)Ke He OAMH AEeCHATOK neT, BOBCe
He 03HavaeT, YTo B POCCUM HMYEro NMPUHLMMKU-
anbHO HOBOrO cO34aBaTbCs He 6yAeT, YTO OHa
OrpaHUYnUTCS BHEAPEHWEM Ha CBOMX MoLlagKax
Y}KE FOTOBbIX, «O6KaTaHHbIX» TEXHONOMMI. HYyXKHO
NMOMHWTb, YTO NEPEA KanuTaaMcTM4eCKM MUPOM
BCeraa CToOMT 0fHa 3ajadva: 3KoOHOMMYecKas Lie-
niecoo6pasHoCcTb. [Mo3TOMy BCE peLleHUs TaM
«3aTo4eHbI» IMGO0 N0 KOHKPETHOrO NoCTaBLMKa
3HEPreTMYecKmUx TEXHONOMMI, N0 Noa KOHKPET-
HOro 3aKa3s4uKa.

Poccuiickas ke aToMHas oTpacib rotoBa He
TONbKO B3$Tb YK€ HapaboTaHHble TEXHONOMUH,
HO M MOWTW Aanblue, NOWTU BMepen: UCMOoSb30-
BaTb CaMble NepeaoBble TEXHOOMMK, KOTopble
Lpyrue cYMTaloT CIULLIKOM AOPOrOCTOAWMMU UK
«C/TUWKOM» MepeioBbIMU: B TOM e AMepPUKeE,
CKaKeMm, HET JOCTaTOYHOr0 KOMMYecTBa MHKe-
HepOB-aTOMLLUMKOB, CMOCOGHbIX 3T TEXHONOMMUK
BHEAPSTb M MCMNoJSib30BaTb. M B 3TOM cMmbicie
Poccusg, 1, B yactHoctv HUAJI, B HacTosLee
BpeMs HaxoauTcsa Bnepeaun. Takas naoTHas cxema
BHeapeHus IT-TeXHONOrni, MpUYEM Ha TaKMX KOM-




MEepPYECKUX cUcTeMax, Kak y Integraph, noxxanywu,
NPUMEHSIETCS BrepBbIE.

Hy»KHO elle y4nTbiBaThb, YTO B KAXKA0M CTpaHe
cyulecTByeT cBos cneunduKka. Hanpumep, ans
ynpaB/IEHUS POCCUMCKOM CUCTEMOW 3aKynoK 060-
pyaoBaHus ana ASC Henb34 B35Tb ONbIT HEMLEB
WM aMepPUKaHLEB U OWH B OAMH NEPEHECTH Ha
Hally AeNCTBUTENbHOCTD. [lpyras npaKTuka, apy-
rMe 3aKOHbl — BCE 3TO JO/MKHO Y4UTbIBaTbCS.

be3ycnoBHO, He CTOUT cebst o6MaHbIBaTb:
rnaBHas NpuyMHa, Mo KOTOPOM POCCUICKasn aToM-
Has 9HepreTKa CeroaHs HaxoauTCcs Ha NoAbEME,
— 3TO rocyaapcTBeHHas LiefneBas nporpamma
NoAAepKKK oTpacnu. byaeTt nn oHa AOCTaTOYHO

NPOTSKEHHOM, YTOObI BOCNUTaTb HOBOE NOKONIEHNE
crneunanncToB, BOT OCHOBHOWM Bonpoc. Cneuuna-
JINCTbI, KOTOpble CGOPMUPOBANNCH B COBETCKYIO
3M0Xy, ceryac 60 HaxoAsTCa Ha NUKe CBOEro
noTeHuumana, 1160 ye NoCTeneHHO CXOAAT BHU3.
KT0 nx 3amMeHuT, HeNoHATHO. He cekper, 4To B Poc-
CWK anMTenbHoe Bpems GOKYC NpeanoyTeHUI Bblin
HarnpaB/ieH He Ha MHXXEeHEPHbIe crneunanbHOCTH,
a Ha apyrue, Kommepyecku 6onee BbirogHble. 9
[laXke He yauMBAOCb, ecnu B GnvKanllee Bpems
Ha4YyHeT yBeNM4nMBaTbCA UMMOPT BbICOKOKBANM-
GUUMPOBaHHbIX CNELMaNUCTOB Ha POCCUNCKKNE
nNpeanpuaTUs, NpuYem, CKopee Bcero, ato 6yayTt
cneumanuctbl U3 MHamn, Kntasq, rae cylwectsyet

FORUM

Lenasi MHAyCcTpMs No NPOU3BOACTBY MHKEHEPOB
— TaKas XKe, BNpoyeM, Kakas 6bi1a B COBETCKOM
Coto3e. TexHMYECKM pa3BuUTas CTpaHa He MOXET
cebe no3BoNnTb 10—15-n€THWUIM BaKyyM B NoAro-
TOBKE KBaNMPUUMPOBAHHbIX MHKEHEPOB.

Xopolwlo, ecnu Te pebsTa, KOTopble CEroAHA
nosly4atoT MHXeHepHoe obpal3oBaHue, NpuUayT
Ha MPOM3BOACTBO. Y HUX APYroe MbllAEHNE, U
€c/iM co3aaTh BCE YCI0BUS, YTOGbI OHU OCTannCh
pa6oTtaTb B Poccuu, a He ye3Kanu B MacCOBOM
nopsiake Ha 3anag, MOXHO AOCTUYb peasibHOro
nporpecca. Ecnu ke 3T0ro He NPon30naeT, Mo-
[lepHU3aLMSA POCCUACKON SKOHOMMUKM OCTAHETCS
noa 601bLWMM BOMPOCOM.

ALEXANDER KOIFMAN, DIRECTOR, INTERGRAPH-MOSCOW

Personnel is most essetial

Lifecycle management of a sophisticated
facility is impossible without taking into con-
sideration peculiarities of the facility itself and
the technologies used. NPP integrates a large
number of engineering decisions, systems, equip-
ment the lifecycle of which cannot be described
using a primitive scheme: a budget for purchas-
ing equipment and for salaries in the input and
a certain amount of energy in the output. The
process is more complicated, and as early as at
the stage of engineering design the correlation of
technical aspects and economic aspects is very
important. The basic economic factor determines
the decision which plant and at which place will
be built. After that a lot of difficult decisions are
made.

At NPP millions of units of equipment are
used, and each unit must be taken into account
at the designing stage, purchased, installed, op-
erated and decommissioned. The cycle can be
compared to the life of a human being since it
is average 60 years long, but it has engineer-
ing decisions and technical information as its
foundation. The engineering decisions change
with the lapse of time.

First, a type design is made. While the require-
ments specification is concretized, the type de-
sign is perfected and changed; it transforms into
the execution plan according to which the plant
is built and operated. One might think that after
underpour is made and the reactor is installed,
there will be no serious changes at the facility,
but this is a sheer simplification. At a conference
in Orlando («Intergraph @ Hexagon 2011» (Inter-
national Conference), June 6-9, 2011, Orlando,
Florida, USA) a report was made on the develop-
ment of the nuclear branch in the world. It was
mentioned that while development is ensured
by means of building new NPP in Italy, Russia,
India and some other countries, USA and Eu-
rope go along the way of upgrading the existing
facilities. They have come to the conclusion that
economically it is more reasonable to extend the
operation life of existing facilities by means of
upgrading them and thus increasing the output
than to build new facilities. In this case the pa-
rameters on which an NPP lifecycle is based are
very important because they ensure new results
in the process of the plant operation.

Upon the whole, a great number of various
systems are used during a facility lifecycle: en-
gineering design systems, information support
systems, etc. The information used in engineer-

ing design must be kept for further use at the
stage of construction and, probably, at the stage
of operation since in 10-30 years a question
may arise: why this particular equipment of this
particular supplier, with specific characteristics
and meeting specific requirements — control
systems, accounting systems, safety systems
and many others — has been installed in this
particular point. Information systems used in
lifecycle management must meet tougher re-
quirements than ordinary information systems
since they are essential for facility safety. For
example, in the USA, according to the require-
ments to engineering companies, for each of
hundreds of thousands of components used in
the design of a sophisticated hi-tech power-pro-
duction facility it must be specified precisely who
has the right to replace the component and who
cannot do it. It is a conservative approach, but
it proves the paramount importance of informa-
tion systems.

Russia’s nuclear industry as well as defense
industry have good export potentialities. But the
industries are very peculiar, besides, in the light
of recent events, issues of security are paid great
attention to in the world. But the key decisions
related to NPP safety are frequently made not
as engineering decisions but as expression of
the public opinion which a priori has a negative
attitude to technologies from Russia because of
Chernobyl accident. The only way to change this
attitude is to prove that Russia’s nuclear engi-
neering uses control systems which are similar
to or even better than those in the West. This is
the task being solved by developers of WWER-
TOI now. They have grounds to believe that the
information systems will help overcome both
economic and psychological barriers because
it is usually misunderstanding that generates
fear and distrust.

Strictly speaking, NPP is not the most so-
phisticated facilities for creating lifecycle man-
agement systems. E.g., Shell Corporation has
placed an order for construction of the first float-
ing liquefied gas plant. Just imagine a vessel
six times larger than a nuclear aircraft carrier. It
not only produces gas but also processes and
liquefies it at very low temperatures. Technolo-
gies to be used are very sophisticated but Shell
believes that they can be introduced. When the
cost of a standard NPP construction is average
$2-2.5 billion, the cost of the floating plant is
about $4 billion.

Incidentally, the fact that IT for nuclear branch
have been used abroad for dozens of years does
not mean that Russia is not going to develop new
technologies and will use good old IT at its sites.
It should be borne in mind that in the capitalist
world the problem of ensuring cost-effectiveness
is always faced. That is why all decisions are
taken there in consideration of a specific supplier
of technologies or a specific customer.

In Russia the nuclear industry is ready not
only to use technologies already developed but
to go further, i.e. to use state-of-the-art technolo-
gies which are thought to be too expensive or
too advanced in other countries. For example, in
the USA there is no sufficient number of atomic
specialists who would be able to introduce such
technologies. In this respect Russia and, par-
ticularly, NIAEP is far ahead of others. For the
first time such a dense system of IT introduction
with the use Intergraph commercial platform
is used.

Each country has its peculiarities. For ex-
ample, German or American experience in NPP
equipment procurement can not be introduced in
Russia. It should be taken into account that both
the practice and legislation are different.

Certainly, we should be realistic: the fast de-
velopment of Russia’s nuclear branch is ensured
by the purpose-oriented state program of the
branch support. Now the question is whether
the program will be long enough to enable us to
bring up a new generation of specialists. Spe-
cialists of the Soviet epoch are at the peak of
their activity now or go away. It is not clear who
will replace them. It is known that for quite a
long time engineering profession was not very
popular in Russia. | would not be surprised if in
the near future we shall import highly qualified
specialists from abroad; most probably, they will
be specialists from India and China where they
have a whole system of educating engineers,
the same system we had in the Soviet Union. A
country that wants to be technically developed
cannot afford a 10-15 years break in training
qualified engineers.

It would be great if those guys who are trained
as engineers now will come to the production
facilities. Their thinking is different; if proper con-
ditions are created to anchor them in Russia so
that they would not leave the country in great
numbers, we shall see a real progress. If we fail
to do so, the perspectives of Russian economy
modernization will be uncertain.
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POPYM

JIOPAH BAJIbPO®®, IMPEKTOP DASSAULT SYSTEMES B POCCUWN U CHI!

BocxulaeT BUaeHue éyayuiero

dopym «MHTeNNeKTyanbHOE NPOEKTUPOBA-
HWEe» MHTEePEeCEeH Npexae BCEro yHUKaabHbIMU
TEXHONOTMUAAMU, HE BCTPEYAIOLLMMWUCS Ha APYruX
aHanornyHbIX oTpacneBbIXx MeponpuaTnax. Popym
[EMOHCTPUPYET, HAaCKOSIbKO cepbe3Ho HUAIM
BOCMPUHUMAET KPUTUHHOCTb BHEAPEHNUS HOBbIX
TEXHONOTMI ANS JaNbHENero pa3BuT1s oTpac-
nn. PykoBoacteo HMASI npeKpacHo NoHWMaeT,
KaK JO/IXKHbl UCMOb30BaThCs MHOOPMALIMOHHbIE
TEXHOJIOTMU, KaKMX PE3YNbTAaTOB MOXHO AOCTHYb,
B KaKOW Mepe BHeapeHWe MHHOBaLMOHHbIX
TeXHONIorMm 6yaeT cnocob6CTBOBATbL Pa3BUTULO
KOMMNaHWn. 3To He 06bl4HOE fiBNieHKe. [laxe B
CaMblIX Pa3BUTbIX POCCUWCKMX UM EBPOMENCKUX
KOMMaHMSX Ha YpOBHE PYKOBOACTBA AaNEKO He
BCeraa ecTb Takoe ry6oKoe NoHMMaHue 3Ha4e-
HUA IT-TexHoNnormm.

O4yeHb BaHasi CTOPOHa AaHHOro gopyma
— HarnsgHoe, NpaKTUYecKoe npeacraBfieHne
MCNoNb30BaHWUA COBPEMEHHbBIX MHPOPMALIMOH-
HbIX TEXHONOMMN. 34eCb HE TONIbKO 06CYXKAAloT,
HO M OEeMOHCTPUPYIOT BO3MOXHOCTU IT-cuctem
Ha NpaKTuKe. 310 ToXe BCTpeyaeTcs AaneKko He
Bceraa.

Kpome Toro, opraHn3atopbl CyMenun nepBbii
e dopyM no Bonpocam ncnonb3oBaHus IT-Tex-
HOJIOTMI cienaTh NO-HaCToALEMY MEeXAYHapo -
HbIM, MPUYEM 3[€Cb COOGpaHbl AENCTBUTENBHO
BeaylMe YYaCTHUKM N3 KPyMHeNLWmnx cTpaH EB-
ponbl, 3 Kntas. 31o o4eHb cepbe3Has 3asBKa,
n, ecnn HAASI npoBeaeT aHanornyHbIn Gopym

B C/EAyIOLEM rOAY, YBEPEH, B HEM C YI0BO/Ib-
CTBMEM MPUMYT y4aCTUE MHOTUE MEXAYHAPOAHbIE
KOMMaHUW.

Y70 elle oTIMYaeT opraHM3aTopos bopyma
— 370 BUAeHue 6yayuiero. OHW NPUracuim He

TO/IbKO CBOMX KOJIJIEr-aTOMLUMKOB, HO 1 cneuma-
JINCTOB U3 APYrux oTpaciewn, 4To6bl Makcumarsb-
HO pacLLUMPUTbL pamMKK 06CYKaaeMbIX BOMPOCOB,
CBSI3aHHbIX C MHTENNEKTYaNbHbIM MPOEKTUPOBaA-
HWem, obecrneynBas TEM CambiM MOJTHOLLEHHbIN
06MEH MHEHUSIMU. 1 3HAI0, YTO OHW XOTENM 3TOr0
Ananora, YTo OHW BIOXWIN MHOTO YCUAWW B Op-
raHusauuio Gopyma, U yBEPEH, YTO 3TW yCUIUSA
onpaBaanu ceos.

Y10 KacaeTcs nepcnexkTus pas3BuTtus IT-
pblHKa B Poccuun B uenom, g 6bl CKasan, 4To
370 pa3BuUTME UAaeT ropasno GbicTpee, Hem
Mbl Npeanonaranu, BbIXOAS Ha POCCUMCKUM
pblHOK. KOHeYyHO, onpeaeneHHbIM 06pa3om
CKasaficad GUHaAHCOBbIN KPU3KUC, HO cenyvac
BCe Beaylue otpacaun B Poccuum pa3suBatoTcs
[OCTaTOYHO UHTEHCUBHO, Y 3TO OTHOCUTCSH He
TONbKO K 3HepreTuke. To e MOXHO CKa3aTb
0 MaLWHOCTPOEHNN, aBTOMOBUNECTPOEHMM,
cyaocTpoeHuu. M B Kaxgow M3 oTpacnen
BHeApPeHMe COBPEMEHHbIX MHOOPMALMOHHbIX
CUCTEM CTOMUT B YUCIIe NepBOOYEpPESHbIX 3a-
fa4y. 3TO 0OTMeyaloT BCe Hallu eBponencKkne
Konneru. He cny4anHo Bce 60/bliue 1 60/blie
3anajHbIx cneumManucToB NpuesXKaeT cenyac
B Poccuio: OHM BUAAT peasbHble NePCNEKTUBDI
ONa coTpyaHuyecTBa. M Mbl Npu3HaTENbHbI
HWA3IMM 3a TO, YTO MMEHHO Hally KOMMNaHW0
OHW BbiGpanu cpeam MHOMMX AN TOro, 4Tobbl
06WMUMHM YCUNUSMU OCYLLECTBUTL MOAEPHU3A-
LM CBOEro NpoM3BO/ACTBaA.

LAURENT VALROFF, DIRECTOR DASSAULT SYSTEMES, RUSSIA AND CIS

Future is bright

The Innovative Engineering Design forum
we attended at the kind invitation of NIAEP is
peculiar, first and foremost, for the demonstration
of unigue technologies that are not presented at
similar exhibitions. The forum proves that NIAEP
treats the introduction of innovative technologies
as a guarantee of further industry development.
NIAEP management understands how IT should
be used in the company, what results can be
obtained due to their implementation, in what
way they can ensure the company development.
This is not a typical situation. Even in the most
advanced Russian and European companies
top-managers not always realize the significance
of IT for the company development.

The forum is also important for the possibil-
ity of innovative information technologies prac-
tical demonstration. Information technologies
are not only discussed but also demonstrated
in practice. This aspect of the forum is not com-
mon either.
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Moreover, the organizers managed to hold
the forum in a really international context hav-
ing attracted the major players from Europe
and China. This is a very important achieve-
ment, and | am confident that if NIAEP organ-
ises a similar forum next year, many foreign
companies will think it to be their honor to
participate in it.

It should be noted that distinct vision of the
future characterizes forum organizers. They in-
vited both their colleagues, atomic experts, and
specialists of other branches in order to ensure
the comprehensive discussion of thinkdesign is-
sues and views exchange. | know that they were
eager to organize the dialogue, they invested
a lot of efforts into it, and their efforts paid for
themselves.

As for the development of Russian IT market
as a whole, | should say that it develops much
faster than we thought it would when we just
came to it. Sure, the financial downturn affected

the market development, but now all major in-
dustries of Russia develop very well. Progress
is recorded not only in energy industry but also
in industrial equipment, automotive, shipbuild-
ing. Innovative solutions implementation is the
priority in each of these industries, which was
stressed by all our European colleagues. This
explains why foreign specialists come to Russia
in growing numbers: they realize that coopera-
tion with Russia is a great challenge. We are
grateful to NIAEP for choosing our company
among many others for modernization its pro-
duction by means of investing common efforts
in the project.




EJIEHA KOHBUCAP, IMPEKTOP MO MAPKETUHIY KOMIMAHWUW «HEOJTIAHT» (POCCUA)

[NaBHbIN ABUraTe/lb — KOHKYpeHUUS

Bce, 4To npeacraBneHo Ha popyme «MHHO-
BaLMOHHOE NPOEKTUPOBAHWE», B ONPEeAENEHHON
CTeneHn — HOBUHKa AJ1 POCCUMUCKMUX Npeanpu-
ATUI. B OCHOBHOM 37€Cb AEMOHCTPUPYIOTCS MPK-
Mepbl UHPOPMALMOHHBLIX MoAeNEeN 0ObEKTOB.
YT0 TaKoe «<MHOPMaLMOHHAs MOAESb», B HALLEM
cnyyae — Ha 6a3e 3D-moaenn? 310 He NPoOCTO
rpaduyeckoe n3obpaxKeHue UIn KapTUHKa,
34€eCb K t060MY 3/1IEMEHTY — BMJIOTb 40 MESlb-
Yyanllen KpenexHon getann — NnpuBsA3bIBaloTCH
BCE [laHHble, UMEIOLLINE K HEMY OTHOLIEHKE. B
TO YXe BPEMS K KarKAoMy 3/1eMeHTY 60/bLLOro
06beKTa MOXKET 6bITb MpMBSA3aHa ero CTOMMOCTb,
NPMYEM Ha caMblX pPas3HbIX 3Tanax: 3aKynkw,
CTPOUTENBbCTBA, MOHTaXa, 3aMeHbl U T. 4. A
Korga uHdopMalMoHHaa Mofenb HanoaHeHa
M UHXXEHEPHbIMU AAHHLIMU, U GUHAHCOBbLIMHU
[@aHHbIMW, U OPUANYECKMMU JOKYMEHTAMM (Ha-
npumep, 4OroBOpaMu 3aKymnoK), PyKoBoAUTENO
npeanpusaTUs cTaHoOBUTCA aBCOSIOTHO SICHO, OT-
KyAa, U3 KaKMX TEXHUYECKHMX PEeLLEHUI CKaabl-
BaeTCH Ta UK MHAs CTOMMOCTb, U OH MOXET 3TOM
CTOMMOCTbIO YyNpaBAsiTb, OCMbICIEHHO MEHSAS
napamMeTpbl B MOAENN.

K nto6omy pa3BuTUIO MOATaNKMBAET KOHKY-
PEHLMS, U He CNy4alHO MMEHHO aTOMHas 0Tpac/b
CTana TIOKOMOTMBOM BHEAPEHUS B MPOMU3BOACTBO
CaMblX COBPEMEHHbIX TEXHONOrn. Poccus xo4et
pa6oTaTb Ha 3amnafHOM PblHKE, XO4ET CTPOUTb
A3C no Bcemy M1pY, a /19 3TOrO OHa AO/KHA BbITb
KOHKYPEHTOCMOCO6HA. 3TO 3HA4UT, 4TO Mbl TPOCTO
06a3aHbl aKTUBHO BHEAPSATL CaMble NepejoBble
IT-TexHONOrMKN Ha CBOMX NPEANPUATUSAX, MOTOMY
4YTO B COBPEMEHHOM MUpe 6€3 HUX HEM3BEKHO
oTCTaBaHWe No BCEM NapamMeTpaM: U Mo CpoKam

pa3paboTKU MPOEKTOB, U MO CPOKAM CTPOUTENbC-
TBa, ¥ N0 GMHAHCOBbIM NMOKa3aTeNsiM, MOCKObKY
HET BO3MOXHOCTU MPUMEHUTb CXEMbI OMTUMMU-
3auuKn 3aTpaT, UCMOoSIb3yeMblE B COBPEMEHHbIX
IT-peweHunax. B TaknMx LOPOrocTosimnx 3akasax,
KaK cTponTenbcTBo AC, 60pbba naeT 3a Kaxabln
NMPOLIEHT, KOHKYPEHUUS 04EHb BENNKA, U UMEHHO
3TO ABNSIETCS [MaBHbIM ABUraTeNemM BHEAPEHNS
HOBbIX MHOOPMALMOHHbBIX TEXHOIOTUI.

[pyrvue Hawu 3HepreTMHecKue otpaciu
— Tenno-, ’MAPO3HEpPreTMKa — He BCTynatoT B
KOHKYPEHLMIO C KOMMaHUsAMU Ha 3anaje v noka
60nee 3allMlieHbl BHYTPU CTPaHbl, HO eciv 3a-
BTpa Ha POCCUMCKMI PbIHOK NPUAYT Te, KTO 6yaeT
6bICTpEE U AeleBnie CTPOUTb TEMO- U TMAPOCTaH-

FORUM

LMK, OHU TOXKE JOMKHbI ObITb FOTOBbI K TAKOMY
NoBOPOTY COBLITUI. UMEHHO NO3TOMY Ha popyme
MPUCYTCTBYIOT NPeACTaBUTENN OTPacien, He CBS-
3aHHbIX C aTOMHOWM 3HEPTETUKON, CTPEMSALLMECS
3apaHee ynoBUTb BCE TEHAEHLMU, NMOHATb CyTb
W3MEHEHW U BHEAPUTL Nyywne IT-TexHonornu
y cebs. KctaTu, BCex 3HEPreTMKOB, K Kakon 6bl
chepe OHM HX OTHOCUUCL, MHTEPECYIOT BOMPOCHI,
CBfi3aHHble ¢ co3haHueM oTpacneBoro Kata-
nora o6opyaoBaHus. ATOMHas oTpacib cTana
3acTpenblyMKOM 3TOro HanpasfieHUs, HO OHO
ABNSeTCA BOCTPE60BaHHbLIM abGCOMOTHO ANst BCEX
3HepreTMyeckux npeanpuatuin. M gnsa IT-komna-
HWUP 3TO TOXKE TOYKA MPUIOKEHUS CUI.

KomnaHusa «<HEOJTAHT» KaK MeXCUCTEMHBIN
MHTerpaTop paboTaeT c CMCTEMaMM ynpaBieHus
M3HEHHbIM LMK/IOM Y)Ke ceMb NieT. U cemb net
Hasap Hall ronoc 6bl1 04HUM U3 O4YEeHb HEMHOTHX,
KTO rOBOPW/ O HEOOXOAMMOCTH Y BaXHOCTU BHEA-
PEHUS TEXHONOMMM HPOPMALIMOHHBIX MOJeNnen B
peanbHbIX CEKTOPax 3KOHOMUKM. A cerofHs Bce
KaK 6yATO OAHOBPEMEHHO «103peNn» A0 NOHUMa-
HWS 3TOM BaXHOCTH, U BCE MPOLLECCHI, CBA3AHHbIE
C BHeapeHuem IT-TexXHONOorM no ynpasneHuto
MU3HEHHbBIM LUKIOM, TEMEPb MAYT ropasao UH-
TEHCHBHee U cmenee. Ml camu KIUEHTbI, U BEH-
[0pbl, U Apyrue CUCTEMHbIE MHTErpaTopbl — BCE
OAHOMOMEHTHO MPULLIU K OCO3HAHUIO TOTO, Y4TO
fanbHenlee pa3BuTMe 6e3 BHeApeHUs Noao6-
HbIX MHPOPMALIMOHHbIX TEXHONOT M CTAHOBUTCS
HEBO3MOHbIM. Mbl a6COJIIOTHO FOTOBbI K 3TOMY
6yMYy — ¥ TEXHONOIMYECKH, M KaAPOBO — U Haje-
eMCsl, 4TO NPoLEecC BHeAPEHUS COBPEMEHHbIX
MHbOPMaLMOHHbBIX TEXHoNormnn B Poccun 6yaet
HabupaTb U HabupaTb 060POThHI.

ELENA KONVISAR, MARKETING DIRECTOR NEOLANT (RUSSIA)

Competition is t

— Everything that is demonstrated at Innovation
Design Forum is a kind of a novelty for Russian com-
panies. How would you explain to heads of enterprises
the peculiar features and significance of IT used for
sophisticated facilities life cycle management?

— Samples of information models of facilities are
demonstrated at the forum. What is an information
model, in our case based on 3D model? It is not just a
graph or an image; in each case all the data related to
any component, even to a smallest fastener, is shown
together with the component. Moreover, the cost of a
component of a large facility can be shown in the model
at all stages of the project implementation including
purchasing, construction, assembly, replacement, etc.
It means that the information model contains engineer-
ing and financial data as well as legal documents (for
example, sale/purchase agreements). The company
management understands what specific engineering
decisions determine the cost and can manage it chang-
ing parameters of the model consciously.

— NEOLANT is an innovation firm that uses ready
programs and information models. To succeed you must
be just connoisseurs in information technologies. Can
your experts be so good at the nuclear industry problems
as to offer appropriate IT decisions to enterprises?

— According to our director, although we are an IT
company, our specialists have at least two competences:
they are supposed to be connoisseurs in information
technologies and to know the peculiar character of the
customers business. Frequently, as we perceive the
problems of the industry’s enterprises not from within
but from outside we understand them more deeply. In

ne main engine

the process of communication with heads of compa-
nies representing the same industry we get to know
the trends in its development, the needs of the industry
and what kind of an IT product we can offer to solve the
problems. We always start with the search for a ready
decision, both of Russian and foreign developers, but
when the decision is not existent, which happens quite
frequently, we develop new applications for the platform
that is available. Such practice ensures the predictability
of a result, and this is very important for operation of
sophisticated facilities.

Any development is boosted by competition, and it is
not incidental that the nuclear industry has become the
locomotive of introducing the most advanced technologies.
Russia is eager to work in the western market, it wants to
build NPPs worldwide, and to do so it must be competitive.
That implies the necessity to introduce actively the most
advanced IT technologies at enterprises. Otherwise we
shall lag behind with lower parameters: duration of project
development, duration of construction, financial figures
when cost optimization provided by modern IT technologies
is not used. In such expensive projects as NPP construc-
tion each percent is of the paramount importance, the
competition is tough, and the situation is the main engine
of introducing new IT technologies.

Other branches of power production in Russia
— heat-power engineering and hydropower engineer-
ing — do not compete with Western companies and
are well protected in the domestic market, but if those
who can build thermal power plants and hydropower
stations quicker and at lower cost come to our market

our companies must be ready to compete. That is why

representatives of the branches other than nuclear in-
dustry attended the forum. They want to grasp the trends,
to understand the essence of transformations and to
introduce the best IT technologies at their enterprises. By
the way, all power engineering specialists regardless of
the branches they represent are interested in the issue
of sectoral Equipment Catalogue. The nuclear power
specialists have initiated the project which is important
for all power production companies. This is a field where
IT companies can exert efforts too.

The most important thing is to grasp a trend at the
proper time and to be able to offer an appropriate solu-
tion of the problem faced by the industry.

— What is your vision of IT technologies prospects
in Russia? Will they be used mainly in money-intensive
branches such as power production or widely applied
in all branches?

— I'll speak about our impressions. As an intersys-
tem integrator NEOLANT has been engaged in life cycle
management issues for seven years. And for seven years
we were among the few who spoke about the need and
significance of introducing information models in pro-
duction sectors. It seems that today everyone has got
to understand the importance of the issue. The process
of introducing IT technologies in the life cycle manage-
ment has become more intensive. At the same moment
customers, vendors and other system integrators realized
that further development is impossible without introduc-
tion of information technologies. We are ready to adapt
to the boom having technologies and qualified personnel
and hope that the process of introducing information
technologies in Russia will accelerate.
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IT-TexHONOrMN — Nnobeaa Haa BpEMEHEM

NcTopus pasBUTUA KOMMbIOTEPHbLIX TEXHO-
NIOTUI Ha HaweM MpeanpuUsaTUU HacyUTbiBaeT
He oaHo pecatunetune. MNepsas IBM, koTopas
y Hac nosiBMnach, HasbiBanacb «Ypan-2». OHa
6blna 6bicTpogencTByowasn (5000 onepauui
B CeKyHay!), namMnoBasi, ¢ BHeELWHeN NamMaTbio
HaKoOMWUTENs Ha MarHUTHOM JIEHTE U OTPOMHbI-
MW MarHuTHbiMKM 6apabaHamu BECOM MOYTH MO
150 Kr Karkabli, paboTana TONbKO Npu Temne-
patype 19-20 rpagycoB Lenbcus, He 6onblue u
He MeHblue, a MHPOopMaLMs B Hee BBOAMNIACH C
NMOMOLLbIO TEMHOW KMHOMEHTLI, B KOTOPOM nNepdo-
paTopoM NpobuBanmcb OTBEPCTHS. 3aHNMana aTa
MalmrHa oKono 100 KBaapaTHbIX METPOB MAoLla-
an. OnepatnBHas namsitb — 4096 4ncen (~20 Kb)
— Oblna BbINOMHEHA Ha KONbLEBbLIX GEPPUTOBBIX
cepaeyHuKax. CuctemMe oxnaxaeHust v nNuTaHus,
KOTOpasi pa3Mellanach B NofBasbHOM MOMeLLEeHNUN
noj MallnHow, TpeboBanach NaoLlaab He MeHbLLas,
4yeM camow IBM. Bbinio 310 B 1963 roay.

A ele paHblue BCE C/IOXKHble pacyeTbl Ha
npeanpuaTMM NPOU3BOAMIN C NMOMOLLbIO Ccynep-
COBPEMEHHbIX Ha TOT MOMEHT 3IeKTPOMEXaH!-
YEeCKMX HEMELIKMX MaLLMHOK «Zoemtron», KOTopble
MOTIM CKN1aAblBaTh, Bbl4UTaTb, yMHOXATb U Aaxke
[envTb BOCbMWU3HayHble Yncna. NpaBaa, aenexune
NMPOWMCXOANIIO CO CTPALUHbIM FPOXOTOM MeXaHu-
YeCKOW KapeTKu, HO MpOorpecc no CpaBHEHMIO C
norapudMUYECKON IMHENKOM Bblnl HaNULLO.

OJHOBPEMEHHO C YWUCOBbLIMM pacyeTaMu
NpoBOAWAM U aHaNOroBoe MOAeNNpPOBaHWE Ha
3/1EKTPOHHOM MOAENUPYIOLLEN ycTaHOBKe IMY-
10. MNpouecc NOAroTOBKM 3a4aum K PELIEHUIO Ha
3MY-10 cocTosi1 B TOM, YTO, MCXOAS U3 CUCTEMBI
ypaBHEHUI, pucoBanu 610K-cxeMy mogenu. 3a-
TEM C MOMOLLbI KOMMYTALMOHHBIX WHYPOB 3Ty
6/10K-CXeMy Habupanu Ha CbeMHOM HabGOopPHOM
none. BbICOKOTOYHbIMKW NOTEHLMOMETPAMU Bbl-
CTaBNSAAMN KO3IDOULIMEHTBI M HaYasbHbIE YCII0BUS.
[paduKK HENMHENHOCTEN BbIKNENBANN Ha TEK-
CTONIUTE TONICTOM MeJHOM MPoBOJSIOKOW. Bee aTo
3aHMMasno MHOro BPEMEHU W He AaBasno Tpeby-
eMou TOYHOCTU. Ele ogHUM Heyno6CcTBOM 6bI10
TO, 4TO OAHOBPEMEHHO MOXHO OblNI0 FOTOBUTHL K
peLleHunto He 6onee AByX 3afady (Mo Yyncny Habop-
HbIX Nonemn). Kpome Toro, HaieXKHOCTb KOHTaKTOB
Ha HabOopHbIX Nonsax 6blla HEBbLICOKOW. B cuny
3TUX MPUYMH TPeboBaNoCb NPUCYTCTBME aBTopa
BO BpeMms pelleHns 3agadn. OgHako, HecMoTps
HW Ha 4TO, LO6MBaNUCh XOPOLLEN MOBTOPSEMOCTH
pe3ynbTaToB PeLLeHus.

[JocTtonHcTBoM AMY-10 6bi1a BO3MOXHOCTb
BblBOJa pe3y/ibTaToB B rpaduveckon popme oj-
HOBPEMEHHO C peLleHeM B peasibHOM MacluTabe
BpemeHu. Pe3ynbraTbl Nony4anucb HarnsaaHbIMK,
OAHaKo, YTO6bl MOBTOPWTb BbIBOA PE3YNbTAaToB,
HaZo 6bl10 MOBTOPSATL BCE PELLEeHne 3aAauu.

BHeapenue «Ypana-2» n 3MY-10 He cnuwwKom
0611€er4nn0 Hally }M3Hb, MOCKO/IbKY MallUWHbI Tpe-
60BasiM UCKITIOYUTENBHO YBAXMUTENBHOIO K cebe
OTHOLLEHUS, M Mbl Ha4an1 NoNb30BaTbLCS YCayramu
[OPbKOBCKOrO rocyAapCTBEHHOMO YHUBEpPCHUTETa,
rfie K TOMy BpeMeHM NosiBUIach yke 6onee coBpe-
MeHHasa MalwnHa BACM-6. Hawu cneumanuctbl ¢
4yemoaaHaMM1 YUCNOBbIX UCXOAHbIX AaHHbIX B BUAE
TabuL eXxeIHEBHO NMPUE3XKanu B YHUBEPCUTET,
TaM nHbopmauma nepdboprMpoBanacb 1 BBOAU-
nacb B 3BM. Pe3ynbraThl pac4€ToB BO3BpaLlannch
Ha nNpeanpuaTMe B BUAE Y3KMX OYMaKHbIX JIEHT,
Ha KOTOpbIX B OAMH cTon6el, B 3aJaHHOM Npo-
rpaMmon pacyeToB NocnefoBaTeNIbHOCTH, Bblnn
HaneyaTaHbl YNCNla — UCXOAHbIE AaHHbIE U 3aTEM
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UTOrM pacyérta. Notom GyMarkHble NIeHTbl CTanu
LUIMPOKUMM U BMELLANN YKE He OAHY, @ BOCEMb
BEPTUKaJbHbIX KOJTOHOK YK1Cen.

[o3Ke Ha NpeanpUsTAM NOsSIBUNIAcb CBOS Ma-
lWKHa M-220, rage BBOJ MCXOAHbIX JaHHbIX OCy-
wectsnanca ¢ nepdokapt. BHayane onepatop
Ha nepdopupytoLLEM YCTPOMUCTBE C KlaBUatypbl
nocnenoBaTe/ibHO BBOAWIT YMCIA UCXOAHbIX AaH-
HbIX, @ nepdopaTop Npob1Ban B COOTBETCTBYHOLLMX
MecTax nepdokapTbl 0OTBEPCTUS. 3aTeM Konoaa
nepcdoKapT BCTaBns1acb BO BXOAHOE YCTPOMCTBO
9BM ¥ nocnegoBaTenbHO, C XOPOLLIEN CKOPOCThIO,
nponucTbiBanach, BBoas B 3BM ucxoaHble aaH-
Hble. Torn pacyéta nocnegoBaTtenbHO nevata-
NIMCb Ha ByMaXKHOW NleHTe.

3aTtem nosiBuaMcb 3BM M-222, 1 BOT TO/IbKO
nocsie 3Toro Lefbii 3Tax HOBOro 3aaHus 6bin
BblAeNeH Moj CaMble COBEPLLEHHbIE Ha TO Bpems
3/IEKTPOHHO-BbIYUCIUTESNIbHBIE MaLUUHbI CEPUU
EC (EC-1033, EC-1060) n BK-2m45, KoTopble ¢
60onbllier CKOPOCTbIO, HO BCE PABHO MO TEM e
npuHUMNam paboTtanu B ABOMYHOM Kofe. Kaxkaas
MallWHa paboTana KpyrloCyTOYHO, PacCYuTbiBas
3a4ayu, MOCTaBNIEHHbIE KaK MHXEHepaMu, TaK yKe
N 3KOHOMUCTAMM NPEANPUATUS.

B 10 Xe BpeMsi napannenbHo ¢ pasBUTUEM
60nbwnx ABM Ha cTonax Hawmx cneunanmncTos-
PaCYETYMKOB NOSBUIIUCH INEKTPOHHbIE KaNlbKyNsi-
TOPbl — CHavyana oAHONMHENHbIE, MOTOM C TpeMS
A4YenKamMu NamaTu, 3aTemM C NATbio, Pac4yETOM
TPUrOHOMETPUYECKUX DYHKLMI, BO3BEAEHUEM
B KBaapart. BHayane reometpuyeckne pasmepbl
M BEC 3TUX KaJIbKyNATOPOB ObI/IN NINLb HEMHOIO
MEHbLLIE, YEM Y SNEKTPOMEXaHUYECKMUX MALLKH,
HO C Ka[lblIM HOBbIM MOKONIEHWMEM WX FrabapuThbl
BCe 6onee 1 60nee ymeHbLLannCh.

B LENnoM MOXHO CKa3aTb, YTO KaxKAabli wwar
B OCBOEHWW HOBOW BbIYUCIUTENBHON TEXHUKHM
no3B0ONIAN YBENUYUTb MyOUHY NPopaboTKKU Npo-
EKTOB Y B TO K€ BPEMSI COKpalllan CPOKM MX Bbl-
NMOJIHEHMS.

Cnepom 3a MCnosib30BaHWEM BbIYUCUTENb-
HOM TEXHUKM A1 KOHCTPYKTOPCKMUX paGoT pas-
BMBA/IOCb M HamnpaB/ieHWe, NoaaepKunBatollee
3KcNepuMeHTanbHble pPaboTbl. bonblioe BHU-

MaHue yaensnocb aBToMatnadaunn o6paboTKu
MHpOPMaLMKN CO CTEHAOB, CO3[aHUI0 TaK Ha3bl-
BaeMoW aBTOMaTU3nPOBaHHOW CUCTEMbI HAaY4HbIX
ncenepgosaHunin (ACHWN). MepBbiMKu Ha 6a3e IBM
«Havpu» 1 «<Hanpu-3» 6bi11 aBTOMaTU3UPOBaAHbI
TENNOPU3NYECKNE CTEHADI.

B AeBSHOCTbIE roAbl Ha 3KCNEPUMEHTabHbIX
CcTeHAax CTanu NosBNATbCA MEPBbIE LBETHbIE
rpadryecKkMe MOHUTOPLI, cneuuanbHO A1 Hac
nepeaenaHHble U3 LIBETHbIX TENIEBU30POB U CBS-
3aHHble ¢ 3BM, KoTopble 6bl1M OCHALLEHbI TONIbKO
4YepHO-6e/bIMU IKPaHaMM.

M3Ha4vanbHO NosiBNEHWE NepBbIX MepcoHanb-
HbIX KOMMbIOTEPOB, YECTHO rOBOPS, MHOrMMMU GbiNo
BOCMPWHSATO O4€Hb NPOX1aAHO, CHMTANM, YTO 3TO
HanpasneHue Bpsf i NepcnexkTBHo. Bo-nepsblx,
MOLLLHOCTb NePBbIX KOMMbOTEPOB 6Gbl1a CpaBHW-
TeNbHO HEBEJIMKA; BO-BTOPbIX, 3TO 6blN BCE-TaKu
3apy6erHbIN MPOAYKT M BO3HUKANMW 60MbLIME COM-
HEHMS, YTO Ha «4yXKOM» HOCUTENIE MOXXHO ByaeT
pelwaTb CBOM, B TOM YUCIIE U 3aKpbITble, 3ajayn.
Bpems nokasano, 4To 370 He TaK, U NepcoHasbHble
KOMIMbOTEPbI MOCTENEHHO NO3BOJIUAN B Y10GHOM
dopme KOMNaKTHO cobMpaThb U XpaHUTb OFPOMHbIE
MHOPMaLMOHHbIE MONIA, a 3aTeM obecnevynnm
[MHaAMUWYHbIA pac4€T n 06MeH nHdopMaLneN.

MMeHHO BpeMs NosiBNEHUS U BHEAPEHUS B
Hally XM3Hb NepPCOHasbHbIX KOMMbIOTEPOB, KaK
MHe NpeaCcTaBNAeTcs, MOXXHO 0603HAYUTb KakK
HEKyI0 rpaHuLLy BbIxoa Ha COBPEMEHHbIE |T-Tex-
HONOrnM.

He MeHee 3HaYMMbIM 3TarnoM B pasBUTUK
COBpPEMEHHbIX IT-TeXHONOrNI SBNSETCS co3aaHne
B Poccuu cynep-3BM, ncnonb3oBaHUe KOTOPbIX
OTKPbINIO HAM Ka4eCTBEHHO HOBbIE BO3MOXHOCTH.
Mbl MIHTEHCMBHO OCBavMBaeM 3T BO3MOXHOCTH
M Nepexoaum oT Noc/efoBaTelbHOro peLleHus
OTAENbHbIX 3a4ay K KOMIMIEKCHOMY PacyéTy 1
MOAENNPOBaHUo U3genus B Lenom. CerogHs B
OKBM AdbpHrKaHTOB noKanbHas BblMUCAUTENbHASNA
CETb NPeanpuaTUa 06beanHSeT 6onee ABYX C Mo-
JIOBMHOM ThICAY NMEPCOHaNIbHbIX KOMMbIOTEPOB,
pa3BUBaETCA UHTErpMpoBaHHasa cucTeMa ynpas-
NIeHUs NPeanpUaTUEM.

MoarotoBka K opraHuzoBaHHomy HWA3IM
MeXAYyHapoaHOMY Hay4YHO-npaKTu4yeckomy ¢o-
pymMy «MHTennekTyanbHOEe MPOEKTUPOBaHME»
NMOATOJIKHYNA Hac K CUCTEMHOMY OCMbICIIEHMIO
nytu, npornaeHHoro OKBM B yacTu ocBoeHus IT-
TEXHOMOrMK, pa3paboTKN KOMMIEKCHON HarnsgHom
[IEMOHCTPaLMKN MPUMEHEHNS B HacTosILLee BpeMS
3TUX TEXHONOMMM B NpoLLecce CO3aHUsA peaKTop-
HOWM YCTaHOBKM W COMPOBOXAEHMSA MPOEKTa Ha
BCEX 3Tanax *M3HEeHHOro uuKna. Ha dopyme mbl
[EMOHCTPUPYEM CUCTEMY CO3[AaHNS PEaKTOPHOM
YCTaHOBKMW, B OCHOBE KOTOPOM NEXMUT LindpoBas
mMozenb. C 04HOM CTOPOHbI, 3TO MONE3HO M ANs Hac
CcaMux, NOCKONbKY PSiA MOSIOAbIX CNeLManucToB,
KOTOpblE B paMKaXx 3TOM paboTbl BbINOAHSAAN OT-
[enbHble 3ajja4u, BNepBble YBUAENM, KaK paboTa
OKBM BbIrNSanT B LLIENOM Ha NPOTSAXKEHUU BCErO
YXW3HEHHOrO LUMKna naaenus. C opyroin CTOpPoHbI,
TaKoe npejcTaBieHne NoKa3biBaeT 06LEeCTBEH-
HOCTH, 4TO CO3[laBaeMble HAMW YCTAHOBKM UMEIOT
rny6oKoe 1 pyHaameHTalbHoe 060CHOBaHMe, Ko-
TOpOE rapaHTMPOBaHHO 06eCNeYMBaET UX HAAEK-
HOCTb M 6€30MacHOCTb Ha NPOTHAXEHWUU BCEMO UX
YXM3HEHHOTO LMKNa.

CTouT CKasaTb, 4YTO CEroAHSA Mbl HaxXOAUMCS
Ha AOBOJIbHO MHTEPECHOM 3Tane BHeAPEeHUs HO-
BbIX TexHONOrMi. J1eT, noxanyi, 20 Ha3ag cTana
CHMXKaTbCA 3aWHTEPECOBAHHOCTb B 3KCMNEepU-




MeHTaNbHOM O0TPabOTKE HOBbIX KOHCTPYKTUBHbIX
M TEXHONOTMYECKUX pelleHni. bbin HakonneH
[0OCTaToOYHbI 06bEM IKCMEPUMEHTANbHbLIN WUH-
dbopMaLLMK, KOTOPbI NO3BOWI CO3AaBaThb TOYHbIE
mMateMaTuyecKne MoLenu, NosBUINCL KOMIMbLO-
Tepbl, CNOCOBHbIE CNPAaBUTLCS C ATUM OOBLEMOM
pac4y€ToB. TakMM 06pa30oM, CEroAHS MOXHO
Nno3BONUTb ceb6e CIKOHOMUTb M OTKa3aTbCs OT
3HAYUTENIbHOM YacTu AOPOrOCTOSALWMX HATYPHbIX
3KCNEPUMEHTOB, 3aMEHWUB MX YUCOBLIM MOJe-
IMpOBaHMEM — Yalle BCero B 60/blUeM, YeMm
NO3BONSIET IKCNEPUMEHT, 06bEME. Ho npu atom
XapaKTepHO, YTO YXKe CErofHs CIOXHble TPEXMeEp-
Hble MoAenu TpebytoT 4/19 CBOEro 060CHOBaHUS
W 0OMNONHUTENbHOro, 601ee MHPOPMATUBHOIO (C
TOYKM 3PEHUS yBENNYEHUST O6BEMA M TOYHOCTH
N3MepPEHN) IKCNepUMeHTa.

OfHaKo 5 yBEPEH, YTO Yepes onpeaeneHHoe
BPpeMms 3HepreT1Ka BbIMAET Ha HOBblE 3a4ayu, Ans
peLLeHns KOTOPbIX MMEIOLLLEerocs OnbITHORO 060C¢-
HOBaHuWs ByaeT HefOCTaTOYHO, U BHOBb MPUAETCA
BEPHYTbCA K 3KCNEpPUMEHTaNbHbIM paboTam.

Cenyac 60/blUMe Hafex bl BO3aratoT Ha Ho-
Bbl€ UCTOYHUKM SHEPIUU, B YACTHOCTU Ha TEPMO-
anepHbIv peakTop. OxXmnaaeTcs, 4To B 6AnKaniume
rog-Asa 6yaeT nonyyeHa yctonyvsas nna3ma, v BoT
Toraal.. B peanbHOCTM A0 3TOro «Torga» nponaet
B fiydlwem cnydae net 20. MocKonbKy nocne Toro,
KaK 6yfeT co3fjaHa MOAEeSb IKCNEPUMEHTAIbHOMO
TEPMOSIAEPHOr0 peaKTopa, HaYHETCS CneaytoLLmn,
XapaKTEePHbIN ANs Pa3BUTUS SIHEPTETUKM, 3Tam — No-
MCK MaTepu1asoB v TEXHONOMMK, KOTOpble o6ecrneyat
6€e30MacHOe 1 3KOHOMUYECKM 060CHOBaHHOE MpaK-
TUYECKOE MPUMEHEHWE 3TOr0 HarnpaBNeHUs.

XapaKTepHbli nNpumMep TaKOW 3TamnHOCTU
pa3BuUTUA — camMa aToOMHas 3HepreTuka. TaK, B
50-e roapl NPOLLIOro BeKa Bce CTPaHbl-y4acTHU-
KW «ATOMHOrO MpOoeKTa» NPUNOXKUIN OrPOMHbIE
CW/bl U CPeACTBa Ha Cco3[aHue matepuanos U
TEXHONIOTUI, KOTOPble 06ecnevnnm Obl HaAEXHYI0
pPaboTy AEPHbIX PEAKTOPOB Ha TENOBbIX HEUTPO-
Hax. PU3NKK NOKa3anu, 4To B Ka4ecTse TonImMBa
MOXHO UCMONb30BaTh YpaH, HO NePBbIV XKe Bapu-
aHT TBAJ1 (TennoBblAENSIOLLErO 3NIEMEHTA), e B
KayecTBe TOMN/MBa UCMob30Banu MeTal/IM4YeCKUN
ypaH, 4epe3 KOPOTKOe BPEMSI HAaCTONbKO U3Me-
HW CBOIO FreOMETPUYECKYIO GOPMY, HTO OKa3ancs
COBEPLUEHHO HENPUTOAHBLIM K paboTe. OfHOBpe-
MEHHO C MaTepuanom TonaMea oTpabaTtbiBanmcCb
M KOHCTPYKLIMOHHbIE MaTepmabl, MaTepuanbl 45
3amennuTenst, TENOHOCUTENS, NOrNoTUTENS U
T. 0. U ToNbKO B 60-€ rofibl aTOMHbIE CTaHLMK Oblnn
obecrneyeHbl YCTOMYUBLIMY AN151 X YCNOBUIM pabo-
Tbl MaTepUanamu.

3aTeM HOBbIV LWar — peakTopbl Ha BbICTPbIX
HEWTPOHaxX. PeaKTopsbl, pelwatoLline npodaemy
3HeproobecnevyeHns NnaHeTbl Ha TbicAYeneTus.
M HoBble Npobnembl N0 BbiGopy MaTepuanos. o
CpPaBHEHWIO C peaKTopamu Ha TenIoBbIX HEUTPO-
Hax, B peaKTopax Ha 6bICTPbIX HENTPOHaX U3MEHM-
JINCb YCNOBUS paboThl, Ha TPU-4eTbIpe nopsaKka (¢
108 0o 10%* HEMTPOH,/CM?) BbIPOC MHTErPasbHbIN
HENTPOHHBIM MOTOK, U3 aKTMBHOM 30HbI yOpa-
N1 3aMefnuTenb U 3aMeHUNU TENJIOHOCUTENb
— BMECTO BOAbl 6bl/1 Bbi6paH HaTpui. B utore
XOPOLO 3HaKOMble M YCTOMYNBO paboTatolime B
peakTopax Ha TEM/0BbIX HEMTPOHAX MaTepuansbl
B HOBBbIX YCNIOBUAX MOBENN CE6S HECKOSIbKO UHBIM

FORUM

o6pa3om. B yacTHOCTH, cTanb TennoBbIAeNso-
LMx cO0POK cTana pacnyxatb. [loTpeboBanoch
pas3paboTaTtb 1 OCBOUTb COBEPLLEHHO HOBYIO NO
CPaBHEHWIO C BOASHbIM TEMJIOHOCUTENEM TEX-
Honoruto pa6oThbl ¢ HaTpueM. Tonbko B OKBEM
0TpabOTKa HaTPUEBOW TEXHONOTMKU Ha JKCMe-
PUMEHTasIbHbIX CTEHAAX C HAaTPUEBbLIM TEMOHO-
cuTenem npogomkanacb novtv 20 net, npexzae
4eM 6bI/1I0 OCBOEHO KOPPEKTHOE KOMMbIOTEPHOE
MOAENMPOBaHUE 3TUX MPOLLECCOB U MEpPecyET
pe3ynbTaToB UCMbITaHWU, MPOBEAEHHBIX Ha BOAE,
NPUMEHUTENBHO K HaTpuIo.

BosBpallasicb K Teme TepMOSIAEPHON 3HEp-
reTUKKW, Ba)KHO OTMETUTb, YTO WHTerpasbHbIH
HENTPOHHbIM NMOTOK B TAKOM peaKTope Oxuaa-
€TCSl Bbllle HEMTPOHHbLIX MOTOKOB PEAKTOPOB Ha
ObICTPbIX HENTPOHAX Ha YeTblpe-LIeCcTb NOPSAKOB,
T.e. MOXeT JocTuraTb BenndmHbl 1030 HelTpoH/
cM?2. EcTecTBEHHO, /191 3TUX YCoBMIA paboThl Bce
mMaTepuasbl U TEXHONOrMK NpUAETCH oTpabaThbl-
BaTb 3aHOBO. Y pa3roBopbl 0 TOM, YTO, NOJY4MB
YCTOMYMBYIO NNa3My, Mbl 3aBTpa e NoAy4nM Aewc-
TBYIOLLMIA TEPMOSLEPHBIN PeaKTop, No MeHbLIEN
Mepe HauBHbI.

M BCE e, 5 aymalto, Mbl MOXKEM NOABECTH UTOT
Ha NO3WTMBHOM HOTe — 61aroaaps BCE Tem xe IT-
TEXHOMOrMAM, C KOTOPbIX M Havanu. Mbl peanbHO
BMAMM, KaK BCE 6oniee Bo3pacTalowmne 06bEMbI
MHdOPMaLMK U CKOPOCTU €€ 06PaBOTKM YCKOPSIOT
pelleHne BO3HUKaOWMX Nepes YenoBe4ecTBOM
npo6nem. U1, cnegoBatenbHo, BbIGOp MaTtepuanos
W TEXHONOMMM ANSi HOBbIX UCTOYHUKOB 3HEPTUM
TOXE AOMKEH NOUTU — U NONAET! — BbICTpee, YeMm
npexae.

VLADIMIR GALUSHKIN, SPECIALIST OF FOREIGN TRADE AND TECHNICAL INFORMATION DEPARTMENT OKBM ARIKANTOV JSC

IT-technology is the victory over time

Computer technologies have been developed in
our company for dozens of years. The name of the first
computer we used was Ural 2. It was a high-speed
(5,000 operations per second), tube computer the
external memory of which was in a form of a magnetic
tape drive. It had huge magnetic drums of 150 kg each
and worked only at the temperature of 19-20 °C, not
higher or lower. Data input was done with the use
of a dark film band punched with a perforator. The
computer occupied the space of about 100 square
meters. The main memory of 4,096 numbers (~ 20
KB) was stored on core oxide rings. The cooling and
feed systems were located in the basement under
the computer and required the same space that was
occupied by the computer itself. It was in 1963.

Today the local network of OKBM Afrikantov inte-
grates over 2,500 personal computers, and an inte-
grated management system is being developed.

While preparing for the ThinkDesign Forum or-
ganized by NIAEP we had to interpret thoroughly our
own experience in IT and to develop a presentation
of the use of IT in creating a reactor unit and in the
support of the project at all stages of the life cycle.
At the forum we presented the system of the reactor
unit development based on a digjtal model. First of
all, it is very useful for the company itself as many
young specialists who were engaged in solution of
individual tasks got the possibility to see the activity of
OKBM comprehensively during the product life cycle.
Moreover, thanks to such presentation the public
understands that the units produced by us have been
thoroughly elaborated to enhance their reliability and
safety during the whole life cycle.

It is noteworthy that the present stage of IT in-
troduction is very interesting. Some 20 years ago the
interest to experimental testing of new engineering

decisions became lower. A sufficient amount of ex-
perimental data has been accumulated, the data was
used for developing accurate mathematical models,
and there appeared computers capable to perform
this amount of data calculation. This implies the
possibility to save money through replacing expen-
sive natural tests by digital modeling in the amount
that exceeds that of natural tests. What is peculiar
is the fact that today to substantiate sophisticated
3D models it is required to experiment more ex-
tensively in terms of data amount and precision of
measurement.

But I am confident that in future the power produc-
tion industry will face new problems for the solution
of which the substantiation we provide now will not
be sufficient, and we shall have to return to experi-
mental work.

Today hopes are pinned on new sources of en-
ergy, on the thermonuclear reactor, in particular. It
is expected that in a year or two stable plasma will
be received and then...! In reality this will happen in
some 20 year. After a research thermonuclear reac-
tor simulation is developed another stage will begin,
the stage that is very typical of power production, i.e.
the stage of looking for materials and technologies
that would ensure safe and economically feasible
implementation of the project.

This by-stage organization can be exemplified
by the development of nuclear power engineering
itself. In the 50s all member countries of the Nuclear
Project invested a lot of effort and finance in creation
of materials and technologies that would ensure
reliability of nuclear reactors on thermal neutrons.
Physicists argued that uranium could be used as the
fuel, but the first variant of the fuel element in which
uranium was used quickly changed its geometry

and was not usable any more. Alongside with the
selection of fuel, structural materials, materials for
the moderator, the coolant, the absorber, etc. were
developed. It was not earlier than in the 60s when
nuclear power plants got materials that ensured
their sustainable operation.

Reactors on fast neutrons symbolize a further
stage. They are reactors that will help to solve the prob-
lem of the power supply for many millenniums ahead.
But their development also entails the same problem
of the material selection. As compared with thermal
neutrons reactors, the operation conditions of fast
neutron reactors are very much different: the integral
neutron flux has grown by degrees (from 10*¥to 1024
neutron/cm?), the moderator has been removed from
the reactor core, and the coolant has been changed:
instead of water sodium is used. As a result, familiar
materials that are so stable in thermal neutron reac-
tors behave differently in new conditions.

Coming back to thermonuclear power produc-
tion, it should be noted that the integral neutron flex
in a thermonuclear reactor can be four to six time
greater than that in a fast neutron reactor, i.e. it can
amount to 10% neutron/cm?. It is evident that new
materials and technologies must be developed for
new conditions. Thus, all talks that as soon as we
obtain stable plasma we shall immediately obtain a
thermonuclear reactor are utterly na ve.

Yet | think that the conclusion of our discussion
can be quite optimistic thanks to the IT-technologies
we spoke about above. It is obvious that due to the
growth of the data amount and the speed of the data
processing the problems faced by humanity are solved
quicker. This implies that the selection of materials
and technologies for new sources of energy will be
accelerated too.
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POPYM

AJIEKCAHAP NOJTYLWKHWH, SBAMECTUTEJTb TEHEPAJTIBHOIO AIMPEKTOPA OAO «POC3IHEPIOATOM»

MHHOBaLUMKN — 3TO 6e30MacHOCTb

— [maBHOe, 4YTO BcCerga xapaKkrepusoBasno
aTOMHYIO SHEPreTHKY, 3TO BbICOKas Ky/lbTypa —
NPOEKTUPOBAHUSA, CTPOUTENbCTBA, IKCMlyaTaLmm.
Bce, 4T0 NpeacTaBneHo Ha dopyme «MHTeNneKTy-
anbHOE MPOEKTUPOBaHME», — 3TO CBUAETENBCTBO
HOBOW, 60/1€€ BbICOKOW Ky/bTypbl MPOU3BOACTBA B
o6nactn ASC. MpoeKTnpoBaHUe B cUCTEME ynpaB-
JIEHUS KMBHEHHbIM LMKIOM NpeaycMaTpuBaer,
4TO B 11060 MOMEHT 3KCnyaTauMm aTOMHOM
CTaHLUMK Ntobom cneumanuct 6yaet TO4HO 3HaTb,
YTO M KOTia OH [IOJIKEH cAenaTb, U 3T0, KOHEYHO,
caMbIM MOJIOXKUTENbHBIM 06pa3oM BAUSET Ha
6e30MacHoOCTb.

Kpome Toro, HoBble TEXHOOTMK MaKcumalsb-
HO YCTPaHSAIOT BO3MOXHOCTb KOPPYMNLUOHHOM
COCTaBnfolEN NPU BbIGOPE MOCTaBLINMKOB,
NOBbIWAKT 3HAaYEeHNE TaKMX KaTeropum, Kak oT-
BETCTBEHHOCTb U KOHTPO/Ib, YTO TOXKE MOMOXKMU-
TeNbHO CKa3blBaeTcs Ha 6e30MacHOCTM aTOMHOM
3HepreTuKn. bonee BbICOKMI YPOBEHb KyNbTYpPbl
npou3BoAcTBa U akcnayaTauun A3C Ha BceM
NPOTSAKEHUUN KMBHEHHOTO LMKNA CTaHLMUKN — BOT
4YTO O3HAYaET BHEAPEHME HOBbIX TEXHOOMMI Ha
npaKkTuKe.

— AnekcaHpap KoHcTaHTMHOBMY, ewe 2-3
roga Hasap TPyAHO Gbl10 NPEACTaBUTb, YTO Y
Hac B Poccum cocTtouTcsl N0J0GHbIN dopym U
OH GyaeT BocTpeGoBaH. Yto, Ha Baw B3rnsaga,
CMnocoGCTBOBAIO TOMY, YTO COBpeMeHHble IT-

TEXHOJIOrMM CTa/IU CTPEMUTENIbHO HabupaTb
060poTbI y HaC B cTpaHe?

— Mpexae BCero KoAMYecTBO NOHUMAaIOLLMX
UX 3Ha4YEeHWEe C KaKAblM rofloM BO3pacTasno u
HaKOHEL, MepeLsio B Ka4ecTBO, a UMEHHO — B
Mo/iepHM3aLMIo oTpacnu. Bo-BTopbIX, cleayer, Ko-

HEYHO, YeCTHO NPU3HaTb, YTO MHOIOE U3 TOrO, 4TO
Ha 3anafe NpuaymblBanochb rogamu, Mbl 6epem
YK€ roToBbIM, pa3BMBaEM U UCMONb3YEM Yy Cebsl.
Ham He Hy>KHO n306peTaTb 3TU TEXHONOTUU, Mbl
MOXXeM BOOYMIO YBUAETL NIOAbI UX UCNOJIb30Ba-
HWUS B APYrux cTpaHax. U B-TpeTbux, Cbirpana cBolo
PO/b KOHKYPEHLMS, MOCKOSIbKY PocaTtom Hu npu
KaKunx 06CTOATENbCTBAX HEe CMOT Bbl peann3oBaTb
CBOM aMbU1LIMO3HbIE MNaHbl BbIXOAa Ha BHELHWM
PbIHOK 6€3 BHeApeHUS IT-TEXHONOMUN.

- Cenuac, Korga BHegpeHue uHoopma-
LLMOHHbIX TEXHOJIOrUit CTAHOBUTCA YC/IOBUEM
KOHKYPEHTOCMOCOGHOCTHU, HET JIM ONaceHuM,
YyTO 3TOMY NMomelaeT orcytctBue B Poccumn
AOCTaTOYHOro KosmyecTBa KBanuduumupoBaH-
HbIX cneuManucToB? 3a nocneaHue rogbl Tbl-
CAI4U HaLLUX UHXKEHEPOB HalIM CBOE MEeCTO
B 3anaAHbIX KOMMNAHUAX...

— 3HaeTe nu, CNpoc POXKAAET NPEANOKEHMe.
Ecnu 6yneT pa3BuBaThCs B 3TOM HamnpaBneHUH
aTOMHasi 3HEPreTKa, COPUEHTUPYIOTCS U By3bl;
CTYAEHTbI 3aX0THAT NOMYYUTb CNEeLMabHOCTb, KOTO-
pasi AaCT UM BO3MOMXHOCTb MOJTy4WTb BbICOKOON-
naymBaemyto paboty. Tonbko HUAIIM B npoLunom
rofly NPUHAN Ha paboTy 601ee COTHM BbIMYCKHUKOB
BCE OHW — UJIM BO BCSIKOM CJly4ae GOMbLIMHCTBO
— CTaHyT BbICOKOK/IACCHbIMM CneLmanncTamm v
NPOAO/KAT AENO0, HaYaToe CErofHs.

ALEXANDER POLUSHKIN, DEPUTY GENERAL DIRECTOR, ROSENERGOATOM JSC

Innovation is the safety

— High culture of design, construction and
operation has always been typical of nuclear
power production. The content of Innovation
Design forum testifies to the fact that a new,
even higher culture of production in NPP field is
emerging now. PLM design means that at any
moment of the plant operation each specialist
will know specifically what he or she should do
and when. Certainly, this contributes to safety
enhancement.

Moreover, new technologies help eliminate
corruption in the process of suppliers selection,
make such categories as responsibility and con-
trol even more meaningful, which also enhances
safety of nuclear power production. In practice,
introduction of new technologies means a higher
level of culture of production and NPP operation
during the plant life cycle.

- Two or three years ago it was hard to

imagine that such forum would be held in
Russia, and that it will be popular. In your
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opinion, what contributed to IT development
success in this country?

— First, the number of experts who under-
stood the significance of information technolo-
gies was growing constantly, and this fact resulted
in the industry modernization. Second, it should
be admitted that we take as ready-made products
what was being invented in the West for many
years, we develop the western expertise and use
it. We do not have to invent new technologies, we
can see results of theirimplementation that have
been obtained in other countries. Third, competi-
tion played its role: Rosatom would never be able
to put into life its ambitious plans of coming to
the foreign market if information technologies
were not introduced.

- Today, when introduction of information
technologies is a prerequisite of enhanced
competitiveness, are you afraid that the lack
of sufficient number of qualified specialists

can hamper the process of competitiveness
enhancement? It is known that thousands of
Russian experts have got employed by West-
ern companies in recent years...

— You know that supply follows demand. If
nuclear power production continues to develop in
the same direction, universities will adapt to the
situation: students will be eager to get education
that will help them receive high-paid job. Last
year NIAEP alone hired over a hundred university
graduates, and all of them or, at least, the major
part of them will become highly qualified special-
ists and carry on the cause initiated today.




CEPTEM LWUTLIKOB, NPEANPUATUE «MEH3TAMPOMAPMATYPA»

PaboTtaeM no eBponencknm ctaHgaptTam

BHenpeHve HOBbIX MHPOPMALMOHHBIX TEX-
HONOTMIN — 3TO, 6€3 NpeyBeNNYEHMs, HacyLLHas
Heo6X0AMMOCTb A1 I06Oro NpeanpuUsaTHs, pac-
CYMTbIBAIOLWEro Ha pa3BuUTHeE, U Halle Npeanpu-
ATUEe — He WCKIYeHne. Belo goKyMeHTauuo
Mbl CTapaemMcs genatb ¢ Ucnosib3oBaHnem 3D-
TEXHONOMMI, KaK 3TOro NPOCHAT HalLKW NapTHepbI,
TOT e HWAJIM, lasznpom, PocHedTb, KOTOpbIE

ABNAOTCA HAWMMKW OCHOBHbIMUW 3aKa34ynKamMu.
Mbl cTpoum cBOE NpeanpuaTMe No eBponenc-
KUM CTaHAapTam, 3aMeHunun 6onee 60% o6opy-
[IOBaHUS Ha camoe COBPEMEHHOE, MOMHOCTbIO
MOAEPHU3NPOBANU NUTENHOE NPON3BOACTBO.
B 3Tux ycnoBusix eAMHas cuctema nnaHMpoBa-
HUS, y4eTa 1 pa3paboTKK U34eNUIN JoMKHa OblTh
06513aTenbHo. M 3T0 y)ke aaeT cBOM pe3ynbrarthl.

Mbl BO30OGHOBMAIN IKCMOPTHbLIE NOCTaBKM: CMyC-
TS MHOTrWe roabl BEPHYIUCb Ha UHAWWCKUIA M
MOHTONIbCKMUI PbIHKK, paccMaTpmMBaeM BONPOChHI
coTpyaHuyecTBa ¢ Kutaem. MNnaHnpyem BepHyTb-
CSl Ha POCCUNCKUIN CYyQOCTPOUTENbHbIN PbIHOK,
BbiCTpanBaeM paboty ¢ OKBM AdpuKaHTOB, C
npeanpuatTuamu «Cesepmatl», «Manaxut», «Py-
GVH» U MHOTUMW APYTUMMU.

SERGEY SHTYKOV, PENZTYAZHPROMARMATURA

We work in accordance with european standarts

Introduction of new information technolo-
gies is the barest necessity for any company
that hopes to develop, and our company is not
an exclusion. We strive to make all the docu-
ments with the use of 3D technologies, meeting
requirements of our partners such as NIAEP,
Gazprom, Rosneft that are our primary part-

ners. We organize our enterprise in accordance
with European standards, we have replaced 60
percent of equipment by the most advanced
one and completely modernized the foundry.
In such conditions the uniform system of plan-
ning, accounting and product development is
indispensable. The actions have brought their

results. We have renewed export supplies: we
have come back to Indian and Mongolian mar-
kets, issues of cooperation with China are under
consideration. We plan to come back to Russian
shipbuilding market, started cooperation with
OKBM Afrikantov, Severmash, Malakhit, Rubin
and many other companies.

CEPA®UM LLIEHOB, KOMIMAHWA WORLEYPARSONS, BEOJIFAPUA

Poccuda Bcerga cnaBunach LKONIOU

Kak koprnopauus, pa6oTatouwas no Bcemy
MUWPY U UMEetoLLLas BO3MOXHOCTb /191 CPaBHEHUS,
Mbl BUANM, KaK1e JOCTUKEHUS NonyyeHbl B Poc-
cvn. MOXHO TONbKO YAMBASATLCS, KaK 3@ O4€Hb
KOPOTKMI CPOK Balla CTpaHa Bbllla Ha 1IeNCTBU-
TeNbHO BbICOKMI YPOBEHb MCMONb30BaHUS MHOOP-
MaLMOHHbIX TEXHONOMMI B aTOMHOWM OTPac/u; BO
BCSIKOM C/ly4ae 06 3TOM CBUAETENLCTBYET GOPYM
«MIHHOBALIMOHHOE NMPOEKTMPOBAHME» U BCE, YTO
Mbl 3ecb yBuaenu. HUASM MoxKHO 6e3 COMHEHMS
Ha3BaTb KOMMNaHWen, KOHKYPEHTOCMOCOBHOM C
Nt060M MHOCTPaHHOM GUPMOW.

Kakoe 6yayliee oxxuaaeT POCCUNCKYIO aToOM-
HYIO NMPOMBbILLIEHHOCTb, BO MHOTOM 3aBMWCHUT OT
NoAroTOB/IEHHOCTM MONOAbIX UHKEHEePOB K pabo-
Te B HOBbIX YCNOBUSX. COBPEMEHHbIE TEXHONOTUK
[laloT MOIOAbIM WaHC 6bICTPO UATK BMNEPEA: He
HY}KHO JecsTb fieT paboTaTb Ha OAHOM MecTe,
4YTO6bI CTaTb XOPOLLIMM CneuunanmcTom. Becb MHO-
rONIETHWUI OMbIT YHLIUX CNELMANUCTOB XpPaHUTCA
Ha cepBepax M ero MOXHO MOJTy4UTb, €CW Tbl yMe-
€elllb NPaBWIbHO NOJIb30BAThCA KOMMbIOTEPOM.
Ho Tem He MeHee KaapoBbIi rono/ UCMbITbIBAOT
Bce 6e3 UcKItoYeHus IT-komnaHun mMupa, Beab

xopolLwo, ecnv n3 100 BbINYCKHMKOB 1—2 6GbiBatOT
reHuanbHbIMK, yMEKLMMU BUAETb MOCTABNEHHYIO
3a4avy LEeNMKOM, ocTalbHble CMOCOOHbI NULb
BbIMOJIHATb YYyXKME PeLleHus.

Bnpouem, Poccusa Bcerga cnaBunacb Cuiib-
HOWM MHXXEHEePHOW WKOoI0M. BO3MOXHO, 1 cenyac
MMEHHO 3[1eCb NOSIBATCH MHMKEHEpPbI, KOTOPble
pa3paboTaloT camble cMesble MHGOPMaLMOHHbIE
pelleHns 1 NoBeayT 3a co6o BeCb MUP.

SERAFIM TSENOV, WORLEYPARSONS, BULGARIA:

Russia has always been famous for its school

Our corporation has business worldwide
and, thus, we have a possibility to compare
and see achievements of Russia. The fact
that the country has achieved a high level
of implementing information technologies in
nuclear power production so quickly is strik-
ing; in any way, it is testified to by Innovation
Design forum and its content. No doubt, NIAEP
is a company that can easily compete with
any foreign firm.

The prospects of Russian nuclear produc-
tion industry depend on the readiness of young
engineers to work in new conditions. Modern
technologies help young people to progress
quickly: they do not have to work at a company
for a dozen of years to become good specialists.
The expertise of the best specialists accumulated
for many years is stored in servers, and one can
easily get access to it provided he or she is good
at computers. Yet all IT-companies in the world

lack for a sufficient number of qualified special-
ists since only one or two graduates of a hundred
are geniuses who can comprehend a task as a
whole, while the rest are only capable of fulfilling
decisions of their superiors.

However, Russia has always been famous
for its engineering school. Probably, it will be in
Russia where engineers will develop the most
ambitious information decisions and will lead
the whole world.
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B. U. JinmapeHkKo,
AOKTOP 3KOHOMMH4YECKHUX HayK,
aupekTop OAO «<HUAIM»

EauHoe uHpopMaLHOHHOE NPOCTPaAHCTBO
EPCM-KoMnaHum

OcHOBHOM QyHKLMEN coBpeMeHHon EPCM-
KoMnaHuu aBnsetcd ynpasneHue (Management)
npoexkTupoBaHueM (Engineering), 3akynkamu
(Procurement) n coopyxeHuem (Construction)
CNOXHbIX MHXXEHepHbIX cnucteM. CTagumn Kus-
HEHHOrO LMKIa 06bEeKTa, Ha KOTOPbIX aKTUBHO
paboTaeT UHXUHUPUHIOBAA KOMMNaHUg, — 3TO
CTafjMu ero NPoOeKTUPOBaHUA U COOPYXKeHus. [Ing
HW»KeropoacKom UHXUHUPUHIOBOM KOMMaHUK
«AtomaHepronpoekT (OAO «HWNA3I») Taknmu
06beKTaMu ABAFIOTCA IHEPro6/OKM aTOMHBbIX
aneKkTpocTaHunn (A3C).

A3C — 3TO CIOXHbIN UHKEHEPHbIV 0OBEKT, KO-
TOPbIV AO/MKEH COOTBETCTBOBATL YCTAHOBJIEHHbIM
napameTtpam KadecTBa. B xoae ero coopyxxeHus
EPCM-KkoMnaHua gomkHa apdeKTUBHO yrnpaBs-
JIATb pecypcamu (MHTEeNNeKTyalbHbIMK, MaTepu-
anbHbIMW, TPYAOBbLIMU) C TEM, YTOObI CiaTb 06BEKT
B Ha3Ha4Y€eHHbI UHBECTOPOM CPOK, He BbIXOAA
3a paMKW 3ajlaHHOM MHBECTOPOM CTOMMOCTH.
MoaToMy BaxKHENWMKN 06 bEKTaMM yripaBieHus
UHXUHUPUHIOBOW AEATENLHOCTU ABNSIOTCA Ka-
4eCTBO, PECYPChl, CTOMMOCTb U CPOKH.

C y4eTOM KOMMIEKCHOCTH BblleHa3BaHHOM
3aja4u BaxKHENW MM ycnosnem abPeKTMBHOIO
yrnpaBneHus aTuMKn napaMeTpamu ABNISeTcs Co-
34aHu1e eanHOro MHGOPMaLMOHHOrO MPOCTPaHC-
TBa B cucTeme ynpasneHus EPCM-KomnaHuu.
Cxema maTpuLbl eAnHOro MHGopmaLMOHHOIo
npoctpaHcTtBa EPCM-KomnaHuu npeacraBneHa
Ha puc. 1.

CTAQUA NMPOEKTUPOBAHME»
3D-npoeKTUpOBaHUe

OCHOBHbIM UCTOYHUKOM CTPYKTYPUPOBAHHOM
MHbopMauun 06 o6beKTe (B HaLWIEM cllydyae —
A3C) aBnsietca 3D-moaensb (puc. 2). OHa CnyxuT
LeHTpaNbHbIM 371IEMEHTOM CUCTEMbI YNPaBAEHUS
KM3HEHHbIM LMKIOM, 06ecneynBalommM Kito-
4yeBOM MHOPMaLMEN yHaCTHUKOB BCEX OCTallb-
HbIX NpoLieccoB. OcBoeHue 3D-NpoeKTMpoBaHUS
— o6s3aTenbHas KOMMNETEHUNS UHXUHUPUHTO-
BOW KOMMaHuW. IMeHHOo 3D-Moaenb Nno3BonseT
cpopMMpoBaTb KA4ECTBEHHbIN MPOEKT 06bEKTA,
obecrneyrBas NPOEKTUPOBLLMKOB MHCTPYMEHTa-
MU B3aMMHOW YBSA3KU TEXHONIOTMYECKMUX CXEM U
NPOCTPaHCTBEHHbIX KOMMOHOBOYHbIX PELIEHWN],
MHCTPYMEHTaMM pa3peLlleHnss MPOEKTHbIX KOJl-
JIU3UN.

CnefyoLmm ypoBHEM Pa3BUTUS TEXHOIOTUK
3D-npoeKTupoBaHus ABnseTca nepexoa K Gop-
MWPOBaHMIO eAnHOM MHDOPMALMOHHON Moaenu,
06beanHSAIOLLLEN TEXHONOMMYECKYI0, KOHCTPYKTOP-
CKYIO M CTPOMTENbHYIO YacTu MpoeKTa.

OAO «HUNA3T» 1 Halum NapTHepbI yXKe pabo-
TaloT Haj pelleHnem, KoTopoe BrnepBble No3-
BO/IUT 06bEANHUTL TEXHONOMMYECKYO YacTb,
paspabaTbiBaeMylo C MOMOLLbID NMPOAYKTOB
KoMnaHuu Intergraph (SmartPlant Enterprise),
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Puc. 1. Cxema maTpuubl egUuHOro uHpopma-
LLMOHHOro npoctpaHcTtea EPCM-koMmnaHuu
Figure 1. A matrix of the EPCM-company
single information space

KOHCTPYKTOPCKYIO 4acTb, pa3pabaTbiBaemyio ¢
nomMoulbto npoayktoB Siemens (NX), u ctpou-
TeNbHYIO YacTb, pa3dpabaTbiBaeMyto C MOMOLLbIO
npogykToB Dassault Syst.mes (CATIA), B eanHyto
unodposyto mogens ASC. Noao6HbIV Noaxoa aacT
BO3MOXHOCTb NMPOEKTUPOBAHUS B PA3IUYHbIX
MHOPMaLMOHHBIX Cpefax C e4UHOW CUCTEMOM
HaBuraumu n noucka no 3D-mogenu, aHanusa
Ha KONIM3UK, yNpaBieHUs UBMEHEHUSMMU U KOH-
dburypaumen.

JaHHbln noaxoa K npoektnposaHunio A3C
OyaeT NpMMEHEH BNepBble B MUPE, U NEPBbLIM
NMPOEKTOM CTaHeT POCCUMCKUI MpoeKT BBIP-
TOW (Bopo-BOAAHOW 3HEPreTUYeCcKUi peaKktop
— TUNOBOW ONTUMWU3NPOBAHHBIN MHOOPMATUSU-
pOBaHHbIN).

OTpacneBoM KaTasor o060pyAoBaHUA

O4HMM M3 OCHOBHbIX MHCTPYMEHTOB, MO-
Moratoumx B co3gaHun 3D-monenu, ABnseTcs
oTpacneBow KaTanor o6opyaoBaHMsa U MaTepua-
N0B, KOTopbIn pa3pabaTbiBaeT OAO «<HNA3TM» no
nopyyenuto flockopnopauun «Pocatom». OTpac-
NIeBOW KaTtanor 6yaet npeaocTaBisaTb cuctema-
TU3UPOBAHHYIO MHGOPMALMIO O MPOAYKLMHU, NPO-
M3BOANMON Ha PbIHKE A5 COOPYXKEHNSA aTOMHbIX
3HEepro6s0KOB, B yA06HOM A UCMONb30BaHUSA
BuAe. B HacToswwee Bpems Katanor dopmupyetcst
Ha 6a3e nporpamMmmHoro o6ecneyeHns ENOVIA
V6 komnaHuu Dassault Syst.mes.

Puc. 2. TpexmepHaa Mmoefib peaKToOpHOro
otaeneHus A3C
Figure 2. A 3D model of NPP reactor unit

O MNOCTPOEHNUN CUCTEMDbI YINPaBJIEHUA HKN3HEHHDbIM
LNKIOM CJTIOXHbIX MHHEHEPHbIX 0O6beKTOB
Ha NnpumMmepe MHKUHUPUHTOBOU KOMMaHUN

BarkHenlen HoBaLUMeN AaHHOro Kartanaora
ABNSETCS TO, YTO 3anoJjIHEHME NOHOro aTpuby-
TMBHOrO cocTaBa Ha 060pyaoBaHue, BKOYas
3D-MoA€eNb U TEXHUYECKMUE XapaKTEPUCTUKM,
OCYLLECTBAAETCS CaMUMKU MOCTaBLMKaMM, KO-
TOopble NOAK/IOYAIOTCS K nopTtany Yyepes UHTep-
HeT, ¢ nocneayouen sepudnKkaLmen napamert-
pOB aAMWHWUCTPATOPOM KaTtanora (puc. 3). 3to
NO3BOJISET B CPaBHUTENIbHO KOPOTKOE BpeMS
HaMoJHATb Katanor cucTteMaTu3MpoBaHHOM MH-
dopmaumen. Ha cerogHsaWwHWM aeHb B KaTtanor
BK/OYEHO 60siee 14 ThicaY NO3ULIMI, @ K KOHLY
2011 roga vx KONNYECTBO NIaHUpyeTCs 4OBECTH
0o 100 Thicay.

Kakaas eaMHuua Katanora — Ten1006MeH-
HWK, Hacoc unu apmatypa — umeet 70-80 aTpu-
6yTOB. 3TO NO3BOUT MPOEKTHBLIM U 3aKyNOYHbIM
noapasgeneHnsiM B KOHKYPEHTHOW cpeae Bbl-
6paTtb 060pyaoBaHMWeE C NyYLMMKU CBOMCTBaAMM
Mo KayecTBY U LieHe.

OcHOoBHble oTnyus Katanora OAO «HUASMM»
OT APYIuX:

° ny6nunKyeTcs nHdopMauus o noTpebHoc-
TW NPOEKTUPOBLUMKOB — UCXOAHbIE TEXHUYEC-
Kne TpeboBaHus (UTT), TexHnyeckoe 3agaHne
(T3), ncxoaHble AaHHble AN NPOEKTUPOBAHUSA
wmany;

® COCTaB aTpMBYTOB 3HAYUTENBHO PacCLLUMPeEH
1 BK/ItOYaET B ceba MHPopMaLMio, HeobxoaUMYto
He TONbKO ANS 3aKynKun 060pyA0BaHMS, HO U ANs
NPOEKTUPOBAHWA W SKCNIyaTaunu;

e o6ecneynBaeTcs noaHas COBMeCTUMOCTb
NpeAcTaBAEHHbIX B KaTanore KOHCTPYKTOPCKUX
3D-mopenen, co3gaBaeMblx B PasfiMyHbIX CUC-
Temax, ¢ 3D-mofenblo coopyKaeMoro o6beKTa,
paspaboTtaHHon B SmartPlant Enterprise: Kaxaas
eMHMULa 060pyaoBaHNA U3 KaTanora no Bbl6opy
NPOEKTUPOBLUMKA MOXKET ObiTb aBTOMATUYECKHM
BCTaB/ieHa B NPOEKT;

° MOALEPIKMBAIOTCA WTPUX-KOLbl 060PYAO0-
BaHus.

HeobxoaMmasn MHGopmauus aBTOMaTUYECKM
nepefaeTcs U3 0Tpac/ieBoro KaTanora B NPoeKT-
HbIM KaTanor B SmartPlant ReferenceData Ha
OCHOBaHWM UCXOAHbIX TEXHUYECKUX TPEOOBAHMI K
060pyf0BaHUI0. 3TO NO3BONSET MPOEKTUPOBLUUKY
6bICTpee 1 KayecTBeHHee co3aaBaTb 3D-Mogenb
06beKTa, a TaKKe aBTOMaTU3MpPoOBaHHO dop-
MUpOBaThb crneuMduKaLmnm Ha o6opyaoBaHne co
BCEMMW HEOOXOAUMbIMU NapameTpamu, BKItOYas
€ro CToMMOCTb. TaKOW NOAX0A — KJIOY K ynpaBs-
JIEHUIO 3aKyrnKaMu, NocTaBKamu U CTOUMOCTbIO
o6opyaoBaHKs U MaTepuasnos.

TexHonorusa Multi-D

Ha ocHoBe 3D-mopaenv o6beKTa onpenens-
0TCS BCE HEOOXO0AMMbIE AJ15 COOPYKEHUS DU3H-
4yeckue o6beMbl MaTepuasbHbIX PECYPCOB: BEC
TpyObl, Nnouaib BEHTKOPO6OB, 06beM 6eTOHa
W T.4. 3T AaHHblE COBMECTHO C AEeNCTBYIOWM-
MU HOpMaTuBamMu BbipabOTKKU 3aKnagbiBatoT-
cs B 0oCHOBY dopMUpOBaHUs rpadurKa paboTbl
M NoTpeBGHOCTU BO BPEMEHHbIX pecypcax (B
nporpamme Primavera). MMeHHO HHbOpMaLm-
OHHas CBA3b MeXay AMHaMUYeCKOoM MoAeNblo
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Puc. 3. Cxema popmMmupoBaHua oTpacaeBoro Kataaora o6opyaosaHus
Figure 3. The industry equipment catalogue development scheme

Puc. 4. Multi-D - TexHon0rMsa onTumMmu3sauuu
Figure 4. Multi-D - optimization technology

COOPYKEHUSA U CTPOUTENIbHO-MOHTaXHbIX Pa6boT
W OeTanbHbIM rpadmKom paboT, co3gaHHas ¢
nomMouwbt TexHosorun Multi-D, nossonsaer
WHXXeHepaMm-TexHosioraMm paboTatb Ha HOBOM
COBPEMEHHOM YPOBHE MNaHWPOBaHMUS, MPOBO-
O1Tb Ha ocHoBe 3D-Moaenn o6beKTa feTanbHoe
MoZenMpoBaHue NPOLLeCCOB CTPOUTENLCTBA U
MOHTa)a, oNnTMMU3NpoBaTb UCMONIb30BaHNeE
TPYAOBbIX PECYPCOB €lle Ha 3Tane NoAroToBKM
K MPOU3BOACTBY (pUc. 4).

MNpumeHeHne TexHonornm Multi-D nopoxagaet
[ononHuTenbHble Tpeb6oBaHWS K MOCTPOEHMUIO
3D-Moaenu B acnekTe getannaalmmn u CUCcTeMbI
KOAMPOBAHUA 3/1EMEHTOB, HO 3TO OKynaeTcs
MHOXECTBOM MPEUMYLLECTB.

TexHonorng Multi-D gBnsetca UCTOYHUKOM
MHPOPMaLIMK ANs CUCTEM YNPaBieHUs 3aKyrnKa-
MU U MOCTaBKaMM, Tak KaK UMEHHO OHa TOYHO
onpegensieT HeobxoAMMble AaTbl NOCTaBKK 060-
PYyAOBaHWSA B MOHTa)XHble 30Hbl MO cucTemam
just-in-time u open-top. Mo utoram mogenu-
POBaHUS COOPYXKEHWUA OHa MO3BOASET ele Ha
CTalMn NPOEKTUPOBAHUSA ONPELENUTb «y3Kne»
MeCTa NpoeKTa U NPEeASIOKUTb UBMEHEHUS ANS
ero onTMMu3aLuu.

[JaHHas TexHonorus no3BonseT 3apaHee
rOoTOBWTb MEPCOHAN MOHTaXHbIX OpraHM3aLui,
oTpabatbiBasi C HUMMU TEXHOOMMIO MOHTa)Ka Ha
BUPTYyasbHbIX MOAENSAX, CO34aBaeMbIX B cpeae
cuctembl DELMIA, 4yTo o6ecrneynBaeTt onTumanb-
HOEe MCMOoNb30BaHWe TPYAOBbIX PECYPCOB Mpw
npo13BOACTBE PabOoT.

TakvM 06pa3oM, Ha NEPBOM 3Tane KU3HEeH-
Horo uyukna A3C — aTane «[IpoeKkTupoBaHue»
rnaBHbIMKW npogykTamu EPCM-KomnaHunn aBns-
oTCA:

e KayectBeHHas 3D-momenb o6beKTa, Cco-
3[aHHas ¢ UCnonb3oBaHWEM KaTanora o6opy-
[l0BaHus;

® IMHaMMYecKas Moaeslb COOPYKEeHUS 06b-
€KTa, co3gaBaemast C NPUMEHEHUEM TEXHOIOT MUK
Multi-D.

CTAAUA «COOPYXEHMUE»
PaGoyee NnpoeKTUpOBaHUe

Ha atane ctpoutenbCcTBa KIto4YeBOM KOMMe-
TEHLMEN UHKMHUPUHIOBOM KOMMAHUK ABASIETCA
o6ecneyeHne NPOM3BOACTBEHHOO NpoLecca pa-
6ouen fokymeHTaumen. B OAO «HUAIMM» paboyas
[OKYMEHTaLMS Ha COopyKeHue 3-ro u 4-ro 610-
KoB PoctoBcKon ASC NoNHOCTLIO reHepupyeTcs
13 3D-mopmenu, 4to obecrneynBaeT e€ KayecTBo
1 6bICTPOTY GOPMUPOBAHMS.

BaxkHeMnluen cocTaBasoLLen paboyero npo-
EKTUPOBaHMA ABNAETCS NEPEXOA Ha INEKTPOH-
HbIV JoOKyMeHToo60poT (3/10) 1 ucnonb3oBaHue
3NIEKTPOHHON LMD POBOM NOANUCH, HTO NO3BONAET
onepaTtMBHO BHOCUTb U3MEHEHUS B paboyyio 10-
KYMEHTaLMIO Ha OCHOBE [JaHHbIX, MOCTYNatoLLMX C
naowanKu, rae coopyaetcs 06beKT (puc. 5).

Mepexon Ha 340 BeneT K CyleCcTBEHHOMY
YCKOPEHMIO NpoLiecca cornacoBaHms JOKYMeEHTa-
LIMK, @ 3HAYMT, U CBOEBPEMEHHOMY 06ECneYeHmIo
npor3BoACTBa He06xoaMmow nHdopmaLmen. ITa
cucTeMa HaxoauTesl Ha aTane onbITHO-NPOMbILL-
JIEHHOW 3KcnyaTaluu, U nocne e€ BHeApeHUs
B TEKYLLIEM rofly OHa No3BOJIUT B TPU pa3a Co-
KpaTWUTb CPOKM COrNacoBaHUs U Bblaayu B Npo-
W3BOACTBO MPOEKTHO-CMETHOW AOKYMEHTaLMUK
(MCL). Kpome Toro, ¢ nepexoaom Ha 3Ty 6e36y-
MaXKHyto TEXHOMIOM 10 MOBbILWAETCS MPO3PaYHOCTb
npoxoxaeHusa MCL, 4To BeAeT K NOBbIWEHUIO
KayecTBa e€ pa3paboTKM M COKPaLLEHMIO CPOKOB
NPUEMKHM 3aKa34MKOM. MPUHLMNMANBHO BaXKHbIM
MOMEHTOM SIBISIETCS BOB/IEYEHUE CMNELMATUCTOB
3aKa34MKa B NPoLEecC NPUEMKM YKe Ha PaHHMUX
3aTanax pa3paboTkun paboyen JOKYMEHTaLNu.

3HayeHne npeacTaBNEHHON TEXHONOrMM
3aK/to4yaeTcd B TOM, 4YTO Yepe3 MexaHU3Mm yn-
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paBneHns MU3MEHEHWAMM B NpoLecce BbinycKa
paboyen JOKyMeHTaLuW NPOUCXOANUT MOCTOSHHASA
aKTyanusauus tHbopmaLmoHHoOn mofenu. Mocne
3aBepleHuns ctagun «CoopyrKeHver» aTa Moaenb
nepepaeTcs 3akas4yuky B popmarte as build (1o
€CTb MMEHHO TaK, KaK NoCTPOEHO).

3aKynKuv U NOCTaBKMH

MMaBHas Lenb CUCTEMbI ypaBAEHNs 3aKymn-
KaMu ¥ nocTaBKaMu — MoJly4nTb KOHKpPETHoe
060pyAOBaHNE B HYXXHOM MeCTe B YCTaHOBEH-
Hoe BpeMs. KoHKpeTHoe 060pyaoBaHne U Mecto
ero yctaHoBKu onpepensetrca 3D-moaenbio u
paboyen AOKYyMEHTaLIMK, a yCTaHOBIEHHOE Bpems
— KaneHjapHo-ceTeBbIM rpadMKOM COOPYKEHUS
o6bekTa. [Insg o6ecnevyeHns MHTerpaLmmn npoLec-
COB MHXXEHEeP-NPOEKTUPOBLLMK OCYLLECTBNSET (B
aBTOMaTUYECKOM PeXMMme) BbIrpPy3Ky cneundum-
Kauui ans cneuunanuctoB No KOMMEKTauuu B
MHDOPMALIMOHHYIO CUCTEMY YNpaBfieHUs Mpo-
ektom (MCYI HUA3M). Ucxoaa n3 cneundurka-
LMK 1 ceteBoro rpaduka, B UCYI dopmupyetcs
rpad®uK 3aKynkun u rpaduK BbiMycKa padoyen
LOKYMEHTaLWK.

Mpu pazpaboTke rpaduKoB y4YUTbIBAIOTCA
BPEMEHHbIE MHTEpPBaSibl, HEO6X0ANMbIE ANS:

® MOArOTOBKM U MPOBEAEHNS KOHKYPCHbIX
npoweayp;

® Y3roTOBNEHUSA 060PYAOBAHUS;

® COrnacoBaHUs TEXHUMYECKUX YCNOBUN M
T3;

® IPOBeEHUS UCMbITaHU FONIOBHOMO 06pas-
La (MpUHATLIM B OTPaCcan TEPMUH, 0603HaYaloLWMi
o6opyLoBaHMe HOBOMO TUNa, He MpUMeEHsBLIeecs
o atoro Ha A3C u Tpebyiollee crneumanbHbIX
MCMbITaHUN);

e 0CTaBKM 060pyaoBaHKsA C 3aBOAA-U3ro-
TOBUTENS;

® TPOXOXKAEHNS BXOLHOIO KOHTPOSIA Ha CTPO-
WUTENbHOW NoLaaKe.

C nomowbto MHGOPMALIMOHHbIX MHCTPYMEH-
T0B UCYI B eanHON MHbOpPMaLMOHHOM cpefe
ocyulecTBnseTcs pabota no oNTMMU3aLLMK Tema-
TUYECKOrO MnaHa CoopyKeHns 06beKTa, rpaduka
noctaBkun o6opyaoBaHusa U rpaduKa Bbinycka
paboyen JOKYMeHTauuu (puc. 6).

lMnaHupoBaHMe MocTaBOK 060pyAOBaHUA
(a cnepoBaTenbHO, U BbiMyCKa paboyen JOKyMeH-
TaLmMmn) Npu coopyKeHun 4-ro 610Kka PocToBCKOM
AJC 6yaeT NpoBOAUTLCS HE TPAAULMOHHBIM CMO-
Cc060M MO TEXHONOrMYECKUM CUCTEMAM, a Mo Npu-
HUWMNY 3arpy3kn 060pyL0BaHNSA B 30HbI MOHTaXa
Mo CTPOUTESNIbHBIM OTMETKaM 10 UX MePEKPbITUA
(open-top). 3T0 NO3BOAUT FAPMOHU3MPOBATL pa-
60Ty CBABKM «MPOEKTUPOBLLMK — CNELMANUCT MO
3aKynKam», a TakXe COKPaTUTb TPYLOEMKOCTb U
BPEeMEHHble 3aTpaTbl NPK KOMMIEKTaLun CUCTEM
B 30HE MOHTaa.

Puc. 5. Cxema peannsauum 371€KTPOHHOI o
AOKYyMeHTooGopoTa

Figure 5. Electronic documents circulation
scheme
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Puc. 6. MeToaMKa nnaHMpoBaHUA 3aKyNnoK 060pyaoBaHUA
Figure 6. Equipment procurement planning method

[na onTuMM3aumm ynpaBieHUs CKNaLCKUMK
3anacamu B OAO «HUA3I» BHeapeHa TEXHOJI0-
rMs WTPUX-KOAMPOBaAHUSA 060pyaoBaHnd. ITo
CYLWECTBEHHO MOBbIWAET Ka4yeCcTBO y4eTa To-
BapHO-MaTepualbHbIX LEHHOCTEN Ha CKnajax.
Kpome Toro, WTpux-Koa Ha 060pyA0BaHUM NO3-
BONSIET B Aa/ibHENLLEM NPOBOAUTL YYET GaKTOB
MOHTaa 060pyaoBaHUsa U obneryaet AoCTyn
K MHGOPMaLMKM O HEM Ha 3Tarne COOPYKEHUS
ob6beKTa.

MNepexon Ha MHbOPMALMOHHYIO CUCTEMY, B
KOTOpYIo UHTErpupoBaHbl 3D-Moaenb 1 cuctema
ynpaBneHns 3aKkynkaMu U nocTaBKkamu, No3BoNs-
eT 3QPEKTUBHO YyNpaBisiTb UBMEHEHUAMMU.

NMoneBoi HHXXUHUPHUHT

OCHOBHOW 3aa4e NoNeBOro UHXMHUPUHTa
ABNSETCA ONTUMM3aLNA UCMONb30BaHUS TPY-
[OBbIX PECYPCOB Ha nnollajKke 1 onepaTnBHoe
n3meHeHune rpaduKoB paboT ANisi obecnevyeHns
MX aKTyalbHOCTK. McxoaHbIM MaTepunanom ans
yrpaBneHus aBAseTcsa AMHaMU4ecKas Moaenb
06beKTa, BbIMOJIHEHHAA N0 TexHonornu Multi-
D. Takass Moaenb SBNSETCA UCTOYHUKOM WH-
dopmauunm o dulnyeckux obbemax, Hopme
BbIpabOTKM, @ TaKXe 0 KolnyecTBe paboynx
onpeaeneHHbIX crneunanbHOCTEN, KOTOpble
NoHaao64aTCs 415 BbINONHEHUS PabOT NO KOH-
KPETHbIM YepTexKam.

[NaBHbIM MHCTPYMEHTOM MONEBOI0 UHXMW-
HUPUWHIa cnyaT NPOU3BOACTBEHHbIE 3KPaHbI
pacnpefeneHns HeaeNbHO-CYTOYHbIX 3aAaHnin
(puc. 7). Mpon3BOACTBEHHbIE 3KPaHbl NO3BO/IA-
0T HarNaAHO NJaHUPOBaTb M KOHTPOIMPOBATb
YUCNIEHHOCTb MPON3BOACTBEHHOMO NEPCOHana B
pa3HbIX pa3pesax: Mo YepTeraMm, MOMeLLEHUSAM,
CTPOUTENbHLIM OTMETKaM, OTAe/bHbIM 0ObEK-
TaM NMycKOBOro Kommniekca. C npuMeHeHueMm
NPOU3BOACTBEHHbIX 3KPAHOB NPOBOAATCSA BCE
COoBelll@aHMsa Ha NJoWaAKe: exXeAHEBHbIE, exe-
HeaenbHbIe U eXXeMecsyHble. PaspaboTaHbl pas-
SINYHbIE CLIeHapumn UCNonb30BaHusa MHGopMaLmm
Ha coBellaHuax. Hanpumep, exxegHeBHbIE CO-
BelllaHUs NPOXoaaT ¢ NpeAcTaBleHUEM BU3Y-
anbHOM MHPOpPMaLKMK B pa3pe3e NoMeLLeHNN
13 3D-moaenu ana KOHKpPETHOW cy6rnoapsaaHon
OopraHu3saumu, a eXxeHeaesNbHble — C MpUMeHe-
HWeM rpadurKoB 4-ro ypoBHSA U TEMATUHECKUX
niaHoB.
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Puc. 7. UHCTpyMeHTbI noneBoro
WHXUHUPUHTa
Figure 7. Field engineering tools

[Opyrum 3anemMeHTOM MNoNeBOro MHMXKUHU-
puHra asnsetcsa cuctema RFID-meToK (Radio-
frequency identification), BcTpanBaembIx B Kac-
KW NPOM3BOACTBEHHOrO MepcoHana, Kotopas
obecneynBaeT y4yeT TPYAOBbIX PECypcoB npu
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BbIMOJIHEHWN PaBOT MO KaxAoMy YepTexy B
NpoLLecCe COOPYKEHUSA 06bEKTA. YKa3aHHble
WHCTPYMEHTbI C BbICOKOW TOYHOCTbIO MO3BONAIOT
paccyMTaTb BbIPAaGOTKY OCHOBHbIX Pa60o4mMX Ha
CTpPOUTENBbHOM 06bEKTE B pa3pe3e paboyux
yepTerKen.

MTorom 3aBepulieHus atana «CoopyeHue»
[15 Hallen KOMNaHWKU ABNSIETCS SHEPro6IoK, UC-
MOJSIHEHHbIW B MOTHOM COOTBETCTBUM C NMPOEKTHOW
[IOKYMEHTaLMEN U BKIIIOYEHHbIV B 3HEPrOCETL B
YCTaHOBJIEHHbIN CPOK. ITO AOCTUraeTcs 3a CYET
CUHXPOHM3aUMK BbiMyCcKa paboyen JOKyMeHTa-
LMK, NOCTaBKM 060PYA0BaHMS, CTPOUTENIbHO-MOH-
TaXHbIX PAab0OT M MPUMEHEHUS EANHOIO A8 BCEX
Y4aCTHMKOB 3Tana UCTOYHMKA — MHPOPMALIMOH-
HOM MOJenn ob6beKTa.

YnpaBsieHue CTOMMOCTbIO

YnpaBneHne CTOMMOCTbIO OCYLLECTBASETCH
Ha 4YeTblpex CTaausX KU3HEHHOro LMKIa 06b-
eKTa (puc. 8):

e cTagus 060CHOBaHUSA
(OBMH);

e craaus «[IpoeKT»;

e CTajaus BblNycKa paboyen JOKYMEHTaLuu;

e CTagusa aKTMPOBAHMSA BbINOJIHEHHbIX pa-
60T.

OueHKka ctoumocTh Ha ctagun OBUH npo-
M3BOAMTCSA MO O6bEeKTam-aHanoram (To ecTb
paHee NOCTPOEHHbIM TMG0 CMPOEKTUPOBAHHbLIM)
C NOMpaBKOW Ha OTINYUTENbHbIE OCOBEHHOCTH
06bEMHO-NIAaHUMPOBOYHbIX PELIEHUN FrEHNIaHa
M cocTaBa 06BbEKTOB. Y4nTbIBAOTCA U PaKTOPbI
reorpad®uyeckoro MecTomnosoXeH1sa CTPONKH:
CENCMUYHOCTb, CTOMMOCTb MECTHbIX MaTepu-
aNbHO-TPYAOBbLIX PECYPCOB, KIMMaTUYECKKE
M reoge3nyeckne 0COBEHHOCTU TEPPUTOPUN.
Ha 3aToi cTaguun Mbl Jenaem KOPPEKTUPOBKY
CBOAHOro cmeTHoro pacyeta (CCP) 6noKa ¢
rny6uHOM NpopaboTKKU A0 YPOBHSA 06 BEKTOBLIX
cMeTHbIX pacyeToB (OCP). Mpu atom obuian
CTOMMOCTb 3HEPro6/10Ka B TEKYLMX LieHax He
[OJIXKHa NpeBblaTh CTOMMOCTb KOHKYPEHTOB
Ha eAuHWLY YCTaHOBNEHHOW MoLWHOCTH. TaK,
[ONa 9Hepro670KOB 2-ro NOKONEHUS yaenbHas
CTOMMOCTb He [I0/KHa npeBbiwate $2300
3a oauH KBT, a ang 610KoB 3-ro NoKoneHus
— $2700 3a KBT.
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Figure 8. Stages at which cost is managed
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Puc. 9. Cxema nHdpopmMaLMOHHOIO NPOCTPAHCTBA XU3HEHHOro uukna A3C
Figure 9. NPP lifecycle information space scheme

Ha ytBeprkaaemow ctagum «[IpoeKT» Mo Kax-
[IOMy 06BbEKTY pa3pabaTbiBaloTCs S0KalbHble
cmeTHble pacyeTbl (JICP), nponsBoanTcs nepe-
CYET MX B TEKYLLYIO CTOMMOCTb C NPUMEHEHUEM
yCpeOHEHHbIX UHAEKCOB O0GBHLEKTOB-aHao0roB.
YoepKaHne TMMUTOB CTOMMOCTU CTPOUTENbCTBA
oCyLLeCcTBASETCS NyTEM ONTUMU3ALUMU TEXHONOM UK
CTPOWUTENBLCTBA, KOHCTPYKLIMIA CUCTEM, MPUMEHS-
€eMblX MaTepuasnoB; Npu 3TOM yCTaHaB/IMBaETCS
npegenbHas CTOMMOCTb No Kaxaomy JICP.

Ha ctagnun noarotoBKM paboyen JOKYMeHTa-
LMK MCMONb3YIOTCA AaHHblE OTPACNEBOro KaTta-
flora 060pyA0BaHUSA U CMETHOM JOKYMEHTaL M.
BbinyckaemMble nNo pa6oynMM YepTeram CMETbI
NnepecyMTbIBAOTCS Ha TEKYLLMI YPOBEHb LieH No
TeppUTOPUaNbHbIM U UHAMBUAYANbHBIM MHAEKCAM
nepecyeta. [Npon3BOAUTCS KOHTPOSIb OCTAaTKOB
— KaK B 6a3MCHOW, TaK ¥ B TEKYLLEN CTOMMOCTH; B
Cnyyae npesbllleHns NMMKUTa pa3pabaTbiBatoTcs
TEXHWYECKME pPELLEHNS, HanpaB/iEHHbIE Ha KOM-
NeHcaLMIo NPEBLIWEHUS, a TaKKe NPOU3BOANTCS
nepepacnpegeneHue MMUToB.

Ha yeTBepToW cTagun — cTaiMn aKTMPOBaHMS
BbIMO/IHEHHbIX PAa60T — NPOUCXOAUT GOPMUPO-
BaHWe GaKTU4eCcKoM CTOMMOCTH. [ponaBoaunTcs
KOHTPOJIb HaZl CTOMMOCTbIO MPUHATBIX PaboT Nno
dopmam KC-2 1 cmeTHbIM ocTaTkaM. MNpu npe-
BbILIEHUN TMMUTOB B CMETax KOPPEeKTUpyeTcs
CTOMMOCTb Ha €llle He BbIMOJIHEHHbIE PaboTbl;
npu Heo6XxoAMMOCTU NepepacnpeaensioTcs nm-
MuTbl Mexkay JICP u nanee mexay OCP ¢ uenbto
COXpaHeHus 6anaHca CTOMMOCTM 3HeprobioKa
B pamMKax GMKCUMPOBAHHOW LiEHbI.

YMEHUEe UHKMHWPWUHIOBOW KOMMaHWK yrpaBs-
NSITb CTOUMOCTbIO B COYETaHWM C yrpaBieHUeM
CPOKaMU AienaeT y4acTue B MpoeKTe MaKcMasb-
HO NpUBNIEKATENbHbIM AN UHBECTOPOB, MOCKOJb-
Ky rapaHTUpyeT OKYynaeMocCTb.

UHTennekryanbHbie (MHpoOpMaLHOHHDIE)
pecypcbl

Kakaas n3 pacCMOTPEHHbIX Bblle TEXHONO-
M MHXUHUPUHIOBOW AEATENBHOCTU MOAAEPHKM-
BaeTcsa onpeaeneHHbiMM MHPOPMaLMOHHBIMU
nHcTpyMeHTamu. B OAO «HUA3T» o6ecneynBa-
eTcst MHPOPMaLMOHHOE B3aMMOAENCTBUE MEXKAY
3TUMWU UHCTPYMEHTAMM Ha CTafusX MPOEKTMPO-
BaHWUS 1 COOPYXEHUSA 06beKTa (puc. 9).

[MpOEKTHO-TeXHOIOrMYecKas Moaeb 06beK-
Ta co37aeTcs C NMOMOLLbIO MPOAYKTOB NIMHENKM
SmartPlant Enterprise komnanuu Intergraph.
TpexmepHasa reomeTpuyeckas Mofenb paspa-
6aTtbiBaeTcs B cpeae SmartPlant 3D, TexHono-
rmyeckune cxeMbl — B SmartPlant P&ID, aneKktpu-
yeckne — B SmartPlant Electrical 1 SmartPlant
Instrumentation. MNpoeKTHble Katanorn obopy-
[lOBaHWA M CTaHAAPTHbLIX MaTepuanosB BeayTcs
B SmartPlant ReferenceData. KoHCTpyKTOpCKME
Mogenu cospatotcs B cuctemax NX KoMnaHuu
Siemens 1 CATIA komnaHun Dassault, a 06begu-
HSOTCA OHM Ha nnaTdopme TeamCenter.

CtpouTenbHas mogenb pa3pabaToiBaeTcs B
cpeae CATIA; TaMm e BedyTCcs KaTanoru CTpou-
TeNbHbIX anemeHToB. O6LWMI NOAX0a 34€eCh crnefy-
IOLLMI: BeAeTCs eMHbIN 0TpacneBomn KaTtanor 060-
pyaoBaHus Ha 6a3e cucteMmbl ENOVIA, KOTopbIi
HaMoJHAIOT CaMM MOCTaBLMKKU 060pyaOBaHuS.
HeobxoamMmasi NPoOeKTUPOBLLUKY MHbOPMaLLUS,
onpegensieMast UCXOAHbIMU TEXHUHECKUMU Tpe-
60BaHWSMMK, NepeaaeTcs U3 3TOro Katanora B
Smartplant ReferenceData KoHKpeTHOro npo-
€KTa, PacnpoCTpaHasACb 3aTeM B HyXHble Npo-
eKTHble mogynu — 3D, P&ID v gpyrue.

[TpOEeKTHO-TEXHOMOMYECKAs, KOHCTPYKTOP-
CKas U CTpouTeNbHasa Moaenn o6beanHAoTCs B
eanHyto MHOOPMALIMOHHYIO MOAENb 06bEKTa B
cucteme ENOVIA Komnanun Dassault. JaHHble

Puc. 10. Ctagua «3Kcnayatauusa» B Mmoaenu
ynpaBieHUsl })KW3HEHHbIM LIMKJIOM

Figure 10. Operation stage in the lifecycle
management model

MPAKTUKA

06 aTOM 06LEen Moaenun nepeaaloTcs B CUCTEMY
Multi.D, rae ncnonb3yloTcs MHCTPYMeHTbl Acston
1 Graton komnaHuu Toshiba, a Takke DELMIA ot
KomMmnaHuu Dassault.

YnpaBneHue 3aKyrnkaMu v NoCTaBKamu BefeT-
csl KaK B cpefe npoaykta SmartPlant Materials,
BXOASALLEro B InHenKy SmartPlant, Tak u B Kopno-
patnBHoM cucteme MCYIM HUAIIM. MHdopmauus
B 3TV CUCTEMBbI MOCTYMNaeT HENOCPEACTBEHHO M3
6110Ka NPOEKTUPOBaAHWS.

YnpaBneHue Tpe6oBaHUSMK OCYLLECTBNSETCA
C UCNosib30BaHWeM npogyKta Komnanuv IBM nog
Ha3BaHunem Rational DOORS.

061WKMin KaneHaapHo-ceTeBOM rpadmK paspa-
6aTblBaeTCH M BeAeTCH B NnporpamMmme Primavera,
TaKXe nHTerpmpoBaHHon ¢ 3D-mogenbto. B ganb-
HeNLweMm NnaHupyeTcs MHTerpupoBaThb e€ ¢ cucTe-
MOW ynpaBfieHUs 3aKynKamu 1 nocTaBKamu.

YnpaBneHve CTOMMOCTbIO OCYLLEeCTBASEeTCS
B KopnopatuBHon cucteme UCYI HUA3M, a
TaKXXe B CMETHOM nporpamme «AtomcmeTar. B
HacTosLee BpeMs BeayTca paboTbl Mo peanvsa-
umm 6onee rnyboKon MHTErpaunn «ATomcmertar»
¢ cucteMamu Multi.D, npoeKTHbIMK CUCTEMaMM
M CUCTEMOW YpaBlieHNs 3aKynKamu.

Bce a1 nHGOpMaLMOHHbIE NPOAYKTbI, 06b-
e[IMHEHHble MexJy CO60M, U COCTaBNAOT eAnHoe
MHPOPMALIMOHHOE NPOCTPAHCTBO UHXUHUPUHIO-
BOM KOMNaHuu, no3sonstouiee GyHKLMOHWPOBaTb
el Ha COBpeMEeHHOM ypoBHe M obecneyvBaTb
CBOIO KOHKYPEHTOCMOCOBGHOCTb MPW CO34aHUK
CNOXHbIX UHXXEHEPHbBIX 0OGbEKTOB.

3akno4yeHue

MpeacTtaBneHHble TEXHONOMUK YNpaBieHUs,
NOMMMO MOAAEPHKKM NPOLLECCOB CO3AaHNA GU3n-
yecKoro o6beKTa (Hanpumep, A3C), camu no cebe
ABNAOTCS NPOAYKTAaMW M MO3BOASAIOT CO3AaTb
MHPOPMaLIMOHHYIO MoJeNb 06beKTa — KakK elue
OAVH pe3ynbTaT TpyAa UHXUHUPUHIOBOM KOMNa-
HUK, NepegaBaeMbli 3aKa34nKy. CoBpeMeHHbIN
3aKa34MK X04eT ynpaBnsATb HE TONbKO CaMuUM
WNHXXEeHEePHbIM 06EKTOM, HO M €r0 BUPTYaslbHOWM
MopAenblo. U 3nech BaxkHO o6ecneyunTsb «6eclloB-
HylO» Mepegayy eé co CTaann CTPOUTENLCTBA Ha
CTaAMIo IKCNNyaTaLMn U BCTpanBaHue B cyllec-
TBYlOLLME NPOLECChl YNpaBieHUs Ha npeanpu-
ATMM 3aKa34yuKa. LleHHOCTb npeacTaBieHHOro
MeToja 3aK/o4aeTcs B TOM, YTO OH NO3BONSET
NMONTHOCTLIO ONWUCaTb AEATENbHOCTb MHKUHUPKH-
roBOWM KOMM@HMKU Ha BCEX CTAAUAX KU3HEHHOIO
LmMKna.

HecmoTps Ha Kaxylytocs nNpocToTy, aTa
MOJeNlb He UMeeT OrpaHUYeHum, KaK HeT or-
paHMYEeHUN y NPOCTpPaHCTBa — MOXHO GeCKOo-
HEeYHo rny6oKo [eTanu3upoBaTb 3NEMEHTbI
BAOJb JIIO60M OCK: OCY BPEMEHM, OCU DYHKLIMI
yrnpaBfieHUs, OCU PECYPCOB, a TaKXe Ha ntobown
NI0CKOCTU, 06pa30BaHHON 3TUMKU oCAMU. MNMpun
3TOM Bcerga 6yaet cobnoaatbCs LLe0CTHOCTb
KapTUHbI UHXUHUPUHTA. TaK, NepemMecTUBLLUCH
co cTaamu «CoopyKeHue», Hanpumep, Ha CTaauto
«dKcnnyataums» (Operation), MOXXHO yBWIETD,
4YTO W 3€Cb MPUCYTCTBYIOT YK€ 3HAaKOMble Ham
$yHKUMKM EPC: MogepHU3aLIUs, PEMOHT, BHece-
HWe naMeHeHun B 3D-mMofenb B Te4eHne BCero
nepvoaa akcnayatauuu (puc. 10). MNpu ganbHen-
lwem ABMXEHWM BNpaBo (BbIBOA U3 3KcnyaTa-
LiMK1) POJSib MHXMHMPUHIOBOW KOMMaHMN CHOBa
BO3pacTaeT, U BCE UHKUHUPUHTOBbIE DYHKLMMK,
KOTOpble NPUCYTCTBYIOT Ha cTaausax «[1poeKTu-
poBaHue» n «CoopyeHne», onsTb pa3Bopayu-
BaloTCA B NOMHOW Mepe.
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PRACTICE

On sophisticated facilities lifecycle management
by an engineering company

V. Limarenko, Doctor of Economics,
Director of NIAEP JSC

Single Information Space
of EPCM-company

The main function of an EPCM-company is
engineering, procurement and construction man-
agement of sophisticated engineering facilities.
An engineering company is most active at such
stages of the facility lifecycle as designing and
construction. For Nizhny Novgorod Atomenergo-
proekt Engineering Company (NIAEP JSC) such
facilities are nuclear power-generating units.

NPP is a technically sophisticated facility
that must conform to the established quality
requirements. While NPP is being constructed, an
EPCM-company must manage the resources (in-
tellectual assets, material and human resources)
effectively in order to commission the facility by
the deadline fixed by the investor and to prevent a
cost excess. Thus, the most important objects of
engineering management are quality, resources,
cost and time-frame.

As the task is of comprehensive character,
creation of the single information space within the
EPCV-company management system is an essential
precondition of effective management of these pa-
rameters. The matrix of the single information space
of an EPCM-company is shown in Figure 1.

DESIGNING STAGE
3D Designing

A 3D model (see Figure 2) is the main source
of structured information about a facility (in our
case it is an NPP). It is the central element of
the lifecycle management system and provides
participants of other processes with the key infor-
mation. Mastering 3D designing is a must for an
engineering company. Itis a 3D model that helps
form a facility project of high quality as it provides
designers with tools of linking technical schemes
and spatial layout decisions together as well as
with tools of settlement project collisions.

At another level of 3D designing engineering
companies seek to create a single information
model that integrates technical, designing and
construction aspects of a project.

NIAEP and its partners are in the quest for a
solution that would help integrate the technical
part developed with the use of SmartPlant Enter-
prise of Intergraph company, the designing part
developed with the use NX product of Siemens
and the construction part developed with the use
of CATIA product of Dassault Systems into a single
digital model of NPP. This approach will enable
us to conduct designing in various information
environments having a 3D model single naviga-
tion and search system, to forecast collisions and
to control alterations and configuration.

This approach to designing of NPP will be used
in the world practice for the first time; WWER-TOI
(water-cooled water-moderated nuclear reactor,
standard optimized and information-supported)
project will be used as a trial.

Industry Equipment Catalogue

The industry equipment catalogue being
developed by NIAEP at the request of Rosatom
State Corporation is one of the main tools used
to develop a 3D model. The catalogue will contain
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systematized information about the products
for nuclear power-generating unit construction
in a convenient format. Now the catalogue is
compiled on the basis of ENOVIA V6 software
of Dassault Systemes company.

The catalogue is innovative for the fact that
itis suppliers who post information about equip-
ment including 3D model and performance speci-
fication there while the catalogue administrator
verifies the parameters afterwards (Figure 3). It
allows filling in systemized information within a
short period of time. Now the catalogue contains
over 14 thousand entries, and plans have been
made to increase the number of entries to 100
thousand by the end of 2011.

Each catalogue unit — let it be a heat-ex-
changer, a pump or a fitting — has 70 to 80 pa-
rameters. It will allow designing and procurement
departments to choose the best equipment in
consideration of cost and quality.

The main differences of NIAEP catalogue from
other catalogues:

e it contains information about designers’
needs: technical requirements, performance
specification, initial data for designing;

e the list of parametersis extended and con-
tains information required not only for equipment
procurement but for designing and operation;

e compatibility of 3D designing models cre-
ated in various environments and included into
the catalogue with the 3D model developed in
SmartPlant Enterprise is ensured: each catalogue
equipment unit chosen by the designer can be
automatically integrated into the project;

e bar-codes of equipment are preserved.

The required information is automatically
transported from the industry catalogue to the
project catalogue in SmartPlant ReferenceData
format on the basis the technical requirements
to equipment. It allows the designer to create a
project 3D model quickly and with better quality,
and to automatically compile equipment specifi-
cations with all necessary parameters, including
cost. Such approach is the key to successful
management of procurement, supplies and cost
of equipment and materials.

Multi-D Technology

On the basis of the facility 3D model all
physical parameters of material resources are
determined: weight of a pipe, area of air chutes,
volume of concrete, etc. This data as well as out-
put standards are used to work out a schedule
of works and time resource needs (in Primavera
program). It is the information link between the
dynamic construction and assembly model and
the detailed schedule of works that allows design-
ers to ascend to the modern level of planning, to
model in detail construction and assembly proc-
esses on the basis of the 3D model, to optimize
utilization of human resources at the stage of
preparation to production (Figure 4).

Utilization of Multi-D technology entails addi-
tional requirements to building 3D model in terms
of specification and coordination of elements, but
this is compensated for by many advantages.

Multi-D technology is a source of information
required by procurement and supply systems,
as it determines precisely the dates of supply-
ing equipment to assembly zones using just-in-
time and open-top systems. On termination of
the facility modeling, at the stage of designing,

it helps identify bottlenecks of the project and
make alterations to improve it.

Using this technology it is possible to train
personnel of assembly organizations and to let
specialists master the assembly technology using
virtual models developed in DELMIA environ-
ment, which will help optimize the use of human
resources.

Thus, at the first stage of NPP lifecycle — De-
signing — the main products of an EPCM-com-
pany are:

e a facility 3D model of high quality devel-
oped with the use of the equipment catalogue;

e a dynamic 3D model of the facility con-
struction developed with the use of Milti-D tech-
nology.

CONSTRUCTION STAGE
Design Engineering

At the construction stage the main responsi-
bility of an engineering company is to provide the
production process with technical documenta-
tion. NIAEP generate the technical documenta-
tion for the 3rd and 4th power-generating units
of Rostovskaya NPP from the 3D model, which
allows to improve the quality of the documents
and to work them out quickly.

An integral part of the design engineering is
transfer to the electronic documents circulation and
to the use of electronic signature. It permits to alter
the technical documents promptly on the basis of
the data from the construction site (Figure 5).

Transfer to the electronic documents circula-
tion entails a faster process of documents ap-
proval and, thus, prompt provision of the produc-
tion with necessary information. This system is
in the process of trial operation; this year, when
itisintroduced, the time-frame for approval and
submission of construction documents will be cut
three-fold. With the transfer to this paper-free
technology, the process of the construction docu-
ments circulation will become more transparent,
the quality of the documents will be higher while
the acceptance time-frame will be cut.

The technology is significant for the fact that
the changes control mechanism used in the proc-
ess of the construction documentation develop-
ment makes it possible to constantly actualize
the information model. Upon termination of the
construction stage the model is submitted to the
customer in «as built» format (i.e., exactly as the
facility has been built).

Procurement and Supply

The main goal of the procurement and supply
management is to receive specific equipmentina
specific place and at the specific time. The specific
equipment and the place of its installation are
determined by the 3D model and the construc-
tion documents while the time is stipulated by the
network scheduling of the facility construction. To
ensure the processes integration the designer-en-
gineer automatically submits specifications to the
information system for procurement specialists to
use them. On the basis of the specifications and
the network scheduling, the information system
develops a procurement schedule and a construc-
tion documentation development schedule.

In development of the schedules account is
taken for the intervals necessary to:

e prepare and hold tenders;

e manufacture equipment;




e approve of technical requirements and
requirements specification;

e testthe head sample (the term is used to
denote new equipment that has never been used
at NPP and thus requires special testing);

e deliver the equipment from the manufac-
turing plant;

e perform the acceptance test at the con-
struction site.

The information tools of the information
system (IS) are used in the single information
space to optimize the facility construction plan,
equipment supply schedule and the construction
documents development schedule (Figure 6),

In the construction of the 4th unit of Ros-
tovskaya NPP equipment supply (and, conse-
quently, the construction documents develop-
ment) will be scheduled not traditionally, by
process flowsheets, but in accordance with the
principle of supplying equipment to the assembly
zones by construction marks prior to their cover-
ing (open-top system). This will harmonize the
«designer — procurement specialist» link, reduce
labor-intensiveness and time consumption when
equipment is delivered to the assembly zones.

To optimize the stockpiles management,
NIAEP has introduced equipment bar-coding
technology. It significantly improves the quality
of stock recording. Besides, bar-codes on the
equipment allow the recording of the equipment
installation and provide an easier access to the
information about the equipment at the stage
of the facility construction.

The information system that integrates a 3D
model and the procurement and supply manage-
ment system makes the changes management
more effective.

Field Engineering

The main goal of field engineering is to op-
timize the utilization of human resources at the
site and to alter promptly the work schedules to
make them actual. The facility dynamic model
developed with the use of Multi-D technology is
the initial object of the management. The model
is a source of information about the physical
characteristics, output standard, the number
of specific specialists required to perform work
as per specific drawings.

Records of distribution of weekly and daily
assignments serve as the main tool of field en-
gineering (Figure 7). Using them it is possible to
plan and control the number of production per-
sonnel in various aspects: by drawings, premises,
construction marks, specific facilities. All meet-
ings at the construction site — daily, weekly and
monthly — are held using assignment distribution
records. Various scenarios of using this informa-
tion during meetings have been hammered. For
example, at daily meetings visual information
about premises taken from the 3D model for a
specific subcontractor organization is given, while
at the weekly meetings the 4th level schedules
and thematic plans are used.

Another element of field engineering is the
system of RFID (Radio-frequency identification)
bugs installed in the personnel helmets. The sys-
tem makes it possible to take account of human
resources by each drawing in the process of the
facility construction. The tools allow to calculate
with high accuracy the output of each worker at
the site by drawings. For our company the con-
struction stage is crowned by the termination of
the power-generating unit built in full conformity
with the project documentation and connected to
the power network by the time fixed. Such result
is ensured by synchronization of the construc-
tion documents development, equipment supply,
construction and assembly works and the use

of a single source of information — the facility
information model.

Cost Management

The cost is managed at four stages of the
facility lifecycle (Figure 8):

e the investment substantiation stage;

e the project stage;

e the construction documents stage;

e the performed works confirmation.

At the investment substantiation stage the
cost is assessed by comparison with analogous
facilities (built or designed earlier) with adjust-
ment for the peculiar characteristics of space-
and-planning decisions of the master plan and
the facilities composition. The factors of geo-
graphic location of the facility are also taken into
account, such as seismicity, cost of local material
and human resources, climatic and geodesic
peculiarity of the territory. At this stage we make
corrections of the consolidated estimate expendi-
ture of the unit construction to the depth of the
level of the facility estimate expenditure. The
total cost of the unit must not exceed the cost
of competitors for the rated capacity unit. Thus,
for power-generating units of the 2nd genera-
tion the rated cost must not exceed $2,300 for
one kilowatt while for the 3rd generation units
— $2,700 for one kilowatt.

At the project stage local estimate expen-
ditures are worked out for each facility and are
converted into the current cost with the use of
averaged indices of analogous facilities. The con-
struction cost is restrained by means of improving
the construction technology, systems design and
materials; the maximum value is fixed for each
local estimate expenditure.

At the stage of the construction documen-
tation development the data from the industry
equipment catalogue and the estimate docu-
ments is used. The estimates made in accord-
ance with the construction documents are con-
verted into the current prices with the use of local
and individual conversion indices. The balance is
controlled with account of both basic and current
prices; if the maximum value is exceeded, techni-
cal decisions are taken to compensate for the
excess, and the allocations are redistributed.

At the fourth stage, that of the performed
works confirmation, the actual cost is formed.
The cost of accepted works and estimate balance
are controlled as per RC-2 forms. If the maximum
value is exceeded in the estimates, the cost of
works not performed yet is corrected; if neces-
sary, the allocations are redistributed among the
local estimate expenditures and then among the
consolidated estimate expenditures to preserve
the unit cost balance within the fixed price.

If an engineering company can manage the
cost and the time-frame, the project becomes
attractive for investors since payback is guar-
anteed.

Intellectual (information) assets

Each of the above engineering technologies is
supported by certain information tools. In NIAEP
the information interaction between the tools is
maintained at the designing and construction
stages (Figure 9).

The facility model is developed with the use
of SmartPlant Enterprise software products of
Intergraph. A 3D geometric model is developed in
SmartPlant 3D environment, technical schemes
— in SmartPlant P&ID, electric circuits — in Smart-
Plant Electrical and SmartPlant Instrumenta-
tion. SmartPlant ReferenceData is used for the
project equipment and materials catalogues.
Design models are developed with the use of
NX systems of Siemens and CATIA system of

PRACTICE

Dassault Systemes, and they are integrated on
TeamCenter platform.

The construction model is developed in CATIA
environment; the same environment is used for
construction components catalogues. Accord-
ing to the general approach, the single industry
catalogue of equipment is developed on the basis
of ENOVIA system. The catalogue is filled in by
suppliers themselves. The data required by the
designer and determined by the initial technical
requirements is transported from the catalogue
to SmartPlant ReferenceData of a specific project
and then is distributed in the appropriate project
modules — 3D, P&ID and others.

Technical, design and construction models
are integrated into the facility single information
model in ENOVIA system of Dassault Systemes.
The data of this common model is transported
to Multi-D system which uses Acston and Graton
tools of Toshiba and DELMIA tool of Dassault.

Procurement and supply are managed both
in SmartPlant Materials environment which is
a part of SmartPlant line and in the information
system of NIAEP. The data is transported to the
systems directly from the designing unit.

Requirements are managed with the use of
Rational DOORS tool of IBM.

The general network scheduling is developed
with the use of Primavera program linked to the
3D model. It is planned to link it to the procure-
ment and supply management system.

The cost is managed in the corporate in-
formation system of NIAEP and in Atomsmeta
estimate program. Now works are underway
aimed at deeper integration of Atomsmeta into
Multi D system, project systems and procurement
management system.

The above software products united into a
single system form the single information space
of the engineering company. Having such an
information space, the engineering company
can operate at a modern level and be competi-
tive in the field of construction of sophisticated
engineering facilities.

Conclusion

The above management technologies, be-
sides being means of supporting development
of a sophisticated facility (such as NPP), are
products in themselves and can be used for
developing a facility information model. The
model is an additional product of the engineer-
ing company, and is submitted to the customer.
A modern customer wants to manage not only
the engineering facility but its virtual model as
well. It is very important to ensure the smooth
transfer of the model from the construction stage
to the operation stage and its integration into the
management practice of the customer’s enter-
prise. The described method is valuable because
it helps describe the activity of the engineering
company at all stages of the lifecycle.

Despite seeming simplicity, the modal has no
limitations and in this respect is similar to space
that has no limitations either; all elements can
be specified deeply along any axis: time axis,
management functions axis, resources axis,
and on any plane formed by these axes. And
the integrity of the engineering picture is always
preserved. For example, having moved from the
construction stage to the operation stage, we see
the same EPC functions: modernization, repair,
changing the 3D model during the whole period
of operation (Figure 10). With further movement
to the right (decommissioning) the role of the
engineering company is getting more important
again, and all engineering functions performed
at the designing and construction stages are
fulfilled to the fullest extent again.
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KJTACTEP

H. fl. JleonTbeB, HaYaNbHUK laGopaTopum
CTpaTerMm4yeckoro pasBUTHA U
MOHHMTOPHHra pbiHkoB OAO <HUA3M»,
KaHAUAAT SKOHOMUYECKMX HayK

A. B. CepenbHUKOB, MaBHbIW CNELHaNHCT
naGopaTopum cTpaTern4yecKoro pa3sBuTus
M MOHMUTOPHUHra pbiHkoB OAO <HUAIM»

CornacHo Hanbonee pacrnpocTpaHeHHOMY On-
peaeneHuto KnacTtep B 3KOHOMUKe (aHrn. cluster)
— 9TO CKOHLLEHTPUPOBaHHas Ha HEKOTOPOK Tep-
pPUTOPUU rpyrnna B3aMMOCBSA3aHHbIX KOMMNaHWM:
NOCTaBLLMKOB 060PYAOBAHMS, KOMMNIEKTYIOLLMX U
cneumnannM3npoBaHHbIX YCNyr; HGPaCTPYKTypbl;
Hay4YHO-UCCneaoBaTeNbCKUX MHCTUTYTOB; BY30B
W Opyrux opraHu3auuni, B3aMMOAOMONHSIOWMX
APy Apyra v yCUnnBatoLLMX KOHKYPEHTHbIE npe-
MMYLLECTBA OTAENbHbIX KOMMaHWM 1 KnacTepa
B Lle/IoM.

OCHOBOMOJIOXXHWUKOM KIacTEPHON Teopuu
npU3HaHHO cymTaeTcs npodeccop lapsapacKon
WwKonbl Mankn MopTep. Mo ero MHEHUIO, «KNac-
Tepbl ABNAOTCA OpraHn3aLmMoHHOM GOPMOKM KOH-
COnMAaLnN YCUIUM 3auHTEPECOBAHHbIX CTOPOH,
HanpaB/ieHHbIX HA JOCTUXEHME KOHKYPEHTHbIX
NpPenMMyLLEeCTB, B YCIOBUSAX CTAHOB/IEHMS NOCT-
MHAOYCTPUANbHOW 3KOHOMMKM».

MaccoBoe 3apoxaeHne U BO3HUKHOBEHWE
KnacTepoB B 3apyOeHbIx CTpaHax Havyanocb B
70-e rogbl XX BeKa. Takue Knactepbl, Kak byp-
rYHACKWI aaepHbIn notoc (PpaHums), Cununko-
HoBas fgonuHa (CLUA), BbICOKOTEXHONOMMYECKME
Knactepbl baBapuu (fepmaHus), XOpoLLo M3BECT-
Hbl BO BCeM MUpe. Kpome 3Tux «3HaMeHUTOCTEN»
Cpeav KnacTepoB, MOXHO Ha3BaTb Apyrve, MeHee
M3BECTHbIE, HO HE MEHEE KOHKYPEHTOCMOCOGHbIE,
TaKWe KaK Knactep TeJleKOMMYHUKaLni B Xenb-
CUHKM (PUHNAHANS), KNacTepbl a3POKOCMUYECKMUX
npeanpuatui B Jloc-AHgKenece U XblOCTOHE,
onTuyeckuit knactep B Mene (fepmanus). 06-
LUMPHbBIN 1 aKkTyanbHbIM «0630p MHHOBALMOHHbIX
KnacTepoB B MHOCTPaHHbIX rocyaapcTBax» noa-
roToBnEH 1 0Ny6MKoBaH MUHIKOHOMPA3BUTUS
Poccuun B mae 2011 roaa (http://www.economy.
gov.ru/minec/about/structure/depsvod/
doc20110531_04).

B Poccuio KnacTepHbIi Noaxoa B 9KOHOMUKE
npuvwen c onosgaHnem Ha 20-30 net. Bmecte ¢
TEM KOHLIeHTPaLMs TEKCTUbHbIX NPEANPUATUI B
MBaHOBCKOM M TBEpPCKOM 06/1aCTSX, CyAOCTPOU-
TenbHbIX NpeanpuaTtui u Kb B CaHKT-lMeTepbypre,
aspoKkocmmyeckux B Mockee (MOCKOBCKOM 06-
nacTu), aBTOMOBUNECTPOUTENBbHbBIX NMPEANPUATUI
B Camape, NULEBLIX U CETbCKOXO3S1MCTBEHHbIX
KoMnaHu B benropofckom o6n1actv No3BonseT
rOBOPUTb O HAIMYUKN B ITUX PETMOHAX MNOTEHLMU-
aNbHbIX MK YXKe CHOPMUPOBAHHBIX KNacTepoB.
CoBpeMeHHbIM NPUMEPOM YCMELLHO Pa3BMBalo-
Lerocsa Knactepa asnsetca Kanyra, rie aktmB-
HO pa3BMBaETCS NPOM3BOACTBO aBTOMOGUNEN U
aBTOKOMMOHEHTOB, SiAPOM KOTOPOro ABAAOTCS
KoMmnaHunn Volkswagen, Volvo Truck, anbsiHe
Peugeot Citroen un Mitsubishi Motors.

B «knaccuyeckux» npuMepax Knactepuaamm
3KOHOMMWKM [NaBEHCTBYIOWMM MOTUBOM BbICTY-
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nana npocTpaHCTBEHHAas PacrnooKeHHOCTb. B
YC/IOBHSIX YYKECTOUEHMUS KOHKYPEHLIMM MeXay CTpa-
HaMM U perMoHaMu 3a MHBECTULIMK 1 Pa3MeLLLEHNE
HanGonee NepcrneKTMBHbIX BUAOB AEATENbHOCTH
Ha CBOEWN TEPPUTOPMU CTaNI0 OHYEBUAHO, YTO YHH-
Ka/lbHble KOHKYPEHTHbIE NpenmyliiecTsa GopMupy-
IOTCS HE Ha HaLMOHaIbHOM YPOBHE, a Ha ypoBHE
KOHKPETHbIX 6U3HECOB, GYHKLMOHUPYIOLWMX Ha
TEPPUTOPUM PEFMOHOB, i€ BbICOKA KOHLIEHTPALIMS
B3aMMOCBSi3aHHbIX OTPacNen.

CoBpeMeHHas cutyaLms, CBa3aHHas npexae
BCero ¢ rnobannsaumnen 3KOHOMUKHK, BblABUraeT
Ha nepeaHWI NnaH MHYK 0COBEHHOCTb KnacTepa
— MHHOBALMOHHYIO OPUEHTUPOBAHHOCTb. Onu-
pasiCb Ha NPOPbIBbI B HAY4HO-TEXHONOrMYECKOM
chepe 1 UHTeNNeKTyanM3aLumno OCHOBHbIX GaKTo-
pOB NPOU3BOACTBA, Pa3BUTble CTPaHbI, B3BLLIME
Ha BOOPY)XXEHMWe NOAUTUKY KnacTepnsaLimn CBOUX
3KOHOMMK, cMorn o6ecneynTb npupocT BBI B
AnanasoHe oT 75 10 90%. B cBsi3K € 3TUM ceroaHs
pas3nnMyaloT TPM OCHOBHbIX BUAA KNacTepoB:

e KylacTepbl C perMoHanbHO OrpaHUYeHHOM
HOPMON IKOHOMUYECKON AEATENBHOCTU BHYTPU
POACTBEHHbIX CEKTOPOB, 06bIYHO NPUBSA3aHHbIE
K TeM WK MHBIM Hay4YHbIM ydpexaeHunsam (HUU,
YHUBEpPCUTETAM U T. [.);

e K/lacTepbl C BEPTUKaNbHbIMKU NPOU3BOAC-
TBEHHbIMM CBA3AMM B Y3KUX chepax AesaTenbHoC-
TH, 06pa30BaHHbI€ BOKPYT FOI0BHbLIX GUPM UK
CETV OCHOBHbIX MPeanpUATAA, OXBaTblBaOLLMX
npoLiecchbl NPON3BOACTBA, MOCTaBKM U CObITa;

e OTpacneBble KnacTepbl B pas3MyHbIX BUAAX
NPOW3BOACTBA C BbICOKMM YPOBHEM arperauumu
(Hanpumep, XMMUYECKWUI KnacTep) v Ha elle
601ee BbICOKOM YPOBHE arperaLuu (Hanpumep,
Q3POKOCMUYECKUIN KNacTep).

Knactepbl B aTOMHOW OTpac/in OTHOCATCH K
nocnegHen rpynne. Ha doHe ob6Lero KonmyecTsa
KnacTepoB B MUPOBOW 3KOHOMMKE «aTOMHbIE»
KnacTepbl He CTO/b pacnpocTpaHeHbl. N3 3a-
py6EXKHbIX MPUMEPOB MOXKHO BblAeNUTb dpaH-
LLy3CKMI «BypryHACKUIM A4epHbIK nontoc» (pole
Nucleaire Bourgogne), 1 BENMKOGPUTAHCKMMI
«QHepreTuyeckun 6eper bputanum» (Britain’s
Energy Coast).

BypryHACKWI aiepHbIV NOMKOC — 3TO MPOMBbILL-
JIEHHbIW KNacTep, COCTOSALLMIM U3 KOMMNAaHWUM, UC-
CnefoBaTeNbCKMUX LLIEHTPOB W y4e6HbIX 3aBEAEHNI
(6onee 80 uneHos, 9000 YyenoBeK nepcoHana).
B HEM CKOHLIEHTPMPOBaAHbLI BCE HEOOBXOAUMbIE
pecypcbl (MPOEeKTMPOBaHWe, MPOU3BOLACTBO, KOH-
TPO/b, TEXO6CAYKNBaHKE) Ana paboTbl B 061acTH
aTOMHOM 3HEPreTUKKU. Y4acTHUKKM KnacTepa Ha-
npsiMyto B3aMMOAENCTBYIOT € ivaepamu GpaH-
LLy3CKOM aToMHOM aHepreTnkn EDF n AREVA.

JHepreTnyeckumn 6eper bputaHum — 0o6-
POBO/IbHOE NApPTHEPCTBO NpeanpuHumaTenew
BCEX YPOBHEN BOKPYr npeanpusatvs «Cennadpung
N1a», 3aHMMaloLLEroCca NepepaboTKOM AAEPHbIX
OTXO/10B U U3rotoBneHnem tonnuea ana A3C.
OAHMM U3 raBHbIX Pe3y/bTaToB AEATENbHOCTH
KnacTepa CTano KapauHanbHOe pelleHne Bor-
poca 0 noctaBKax NpoayKuuu u yenyr ans Cen-
nadung Jitg. Ha npegnpuatmuax Knactepa 3aHaTo
10 90% paboTocnoco6HOro HaceneHus rpadcTea
KoynneHa.

Cucrtema ynpaBieHUs }NU3HeHHbIM LnKiomMm A3C
KaK opraHn3oBaHHasa OCHOBa A1 CO34aHUS
Knactepa aTOMHOU 3HEPTreTUKHU

B poccuncKon aToMHOM oTpaciu npouec-
Cbl KnacTepusaumm pa3BepHyInCb C Havyaaom
«1lepHoro peHeccaHca». Hanpumep, Cubupckum
XUMUYecKu KombuHaT (CXK) gonxkeH ctatb 6a-
301 /19 CO34aHWs aTOMHOI0 KnacTtepa B TOMCKOM
o6nact. O4HWM 13 OCHOBHbIX HanpaBieHUN Npu
3TOM MOXET 6blTb KOMMIEKC PabGoT NO BbIBOAY U3
3KcnyaTaLmmn aTOMHbIX 0GBEKTOB, U B YaCTHOCTH
OMbITHO-AEMOHCTPALMOHHbIV LLEHTP, CO34aHHbIN
Ha 6a3e peaKTopHoro 3aBoga CXK. B CeBepcke
e 6yfeT co3haH NpOoMbIWAEeHHbIM napK. Mpu
3TOM MnpeanonaraeTcs akTMBHOE UCMOIb30BaHNe
onbiTa HepreTnyeckoro 6epera bputanHum u
aMepUKaHCKOM KoMMNaHuu «beKTen» (KpynHenwwni
noapaayYnk MuHuctepctBa aHepretuku CLUA B
BOCCTaHOBJ/IEHMUN OKPYXKatoLLlen cpeabl) no npe-
o6pa3oBaHuto aaepHoro o6bekTa «OyK Puakor.

[pyron npumep — Knactep SAepHbIX TEXHO-
JIOTUI, pa3BMBaEMbIV B paMKax MHHOBALMOHHO-
ro ueHtpa «CKONKOBO». [MaBHas UeNb AaHHOIO
NpPOeKTa — MHHOBALIMOHHOE pa3BUTHUE SAEPHbIX
TEXHOJIOMUI, KOTOpOEe ABMISETCA HEOTbEMIEMbBIM
YCNOBUEM YKPENEeHUs (a MO HEKOTOPbIM Hanpas-
NIEHNsIM — 3aBOEBaHUS) NO3ULKMIK rNOBanbHOIo
TEXHOI0rMYECKOro IMAEPCTBa U COXpaHeHUs 060-
poHocnoco6HocTu Poccuun. Ha ocHoBe aHanusa
nepcrneKkTUB Pa3BUTUS TEXHONOMMIA aTOMHOM OT-
pacnu, CpaBHEHMUS C MUPOBbLIM YPOBHEM M OLLEHKM
KaapoBOoro noteHumana 6bliv onpefeneHbl NaTb
CTpaTErmYeCKMX TEXHONIOrMYECKUX HanpaBneHnm
[eATeNIbHOCTU KnacTepa f4epHbIX TEXHOSIOTUM:

® TEXHONOMMKU ALEPHON HayKu

e pajvaLMOHHbIE TEXHONOMUK

e TEXHOJIOMMKU CO3[4aHUsA HOBbIX CBOMCTB
mMaTepuanos

e TEXHOOIMMM MalIMHOCTPOEHUS, NPUBOPO-
CTPOEHMS U HOBOW MUKPO3JIEKTPOHUKM

e TEXHOIOTUWU NPOEKTUPOBAHUSA, KOHCTPY-
MPOBaHUS, MOAENNPOBAHUA U UHXMHUPUHTA
CJTIOXKHbIX TEXHOJTIOTMYECKMX OOGBEKTOB M CUCTEM

OAO «HMAQ3I» cTano MHMUKMATOPOM co3aa-
HUS KnacTepa aTOMHOW 3HEepPreTMku B HuxxHem
HoBropoae. Hv»keropoacKkui Knactep aTOMHOWM
3HEPreTMKn — HEKOMMEpPYECKOe 06beanHEHNE
pernoHanbHbIX NPeANPUATUI aTOMHON OTPac/u,
Hay4yHO-MUCCNefoBaTeNbCKUX, MPOEKTHLIX M 06pa-
30BaTeNlbHbIX YYpEXAEHUN, NpeanpuaTUil aTom-
HOro MalLUMHOCTPOEHWS, OpraHn3aLuii PbIHOYHOM
MHOPACTPYKTYPbl, OPraHoOB BNacTu, MMetolee
LeNbio MOBbIWEHWE KOHKYPEHTOCMOCOOHOCTH
npeanpuUaTUA M OpraHn3aLMin — y4aCTHUKOB Kiac-
Tepa, a TaKxe NPoM3BOAMMOro UMM KOHEYHOrO
npofyKTa — cTposmxcsa aHepro6aokos ASC.

Hanbonee nepcneKkTMBHbLIM AN CO3AaHUA
Knactepa aTOMHOM 3HEPreTUKMN MOXKET CTaTb HUK-
HWI HoBropoj ¢ BoBie4eHUEM B 3Ty paboTy npes-
NpUATUI M opraHn3auni Huxkeropogckow v Bna-
LUMUPCKOW obnacTtewn, perMoHoB MNprUBOMIKCKOro
denepanbHoro okpyra (MPO). YHUKaNnbHOCTb 3TUX
PErvoHOB A9 Pa3BUTUS aTOMHOW 3HEPTETUKM B
TOM, YTO 3[€Cb COCPELOTOHEHBI MHOTUE BeayLme
npeanpuatns PocatoMa: Huxeropoackas Hu-
HUPUHIrOBasA KOMMNaHWUA «ATOM3IHEPronpoeKT»,
OAO «OKBM um. U. N. AbpnkaHTOBa», Poccuin-
CKuM pefepanbHbiv saepHbin LueHTp, HUMNC nm.
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KJTACTEP

Hanuuue, XxapaKTepucTUKa Ha TeKyLWHA MOMEHT Pe3ynbrartbl ucnonb3oBaHusa CYXL A3C

Hanuune cooTBETCTBYIOLMX
MHOPaCTPYKTYp

YacTtuyHo. B pernoHe npeacraBneHbl NpeanpusaTis atom-
HOM OTpac/iv U UHPPACTPYKTYpHbIE areHTbl (6aHKK, BY3bl
1 T.4.), HO B3aMMOAencTBMe (B MHTEpecax Kinactepa) ux

MO rOPU30HTaIM HE3HAYUTENIbHO

Hannune odopmneHHon opra-
HU3aLUOHHO-KOMMYHUKaTUB-
HOW CTPYKTYpbI

«BnucaHHoCTb» Knactepa B
pPaMKKW NMPOMBbILLIEHHON U perun-
OHaNIbHOW MONUTUKHK

OtcytcTBYeT. PaspaboTaHo, HO He yTBepPXKAEHO onoxe-
Hue o CoBeTe KacTepa aTOMHON 3HEPTreTUKM

MpucytcTByeT. Knactep BNMCbIBAeTCq B paMKK NPOMBbILL-
JIEHHOW ¥ perMoHanbHOM NONUTUKK. CTponTenbcTBo Hu-
weropoackon ASC — 0AMH U3 BarKHENLLUX MPUOPUTETOB
061acTHOro NpaBUTENbCTBA U CaMbli KPYMHbLIA B UCTOPUK
pervoHa MHHOBALMOHHbBIV MPOEKT. MNpeanpusTus oTpacnu

MpucytcTByeT. BcTpanBaHue pernoHanbHbIX NpeanpuaTiin B eAuHyo
Lenoyry B3anmogenctaua CYXL, ASC Ha ocHoBe aHann3a 6UM3Hec-
NpOoLLECCOB, OpraHn3aLmsa NPsSIMbIX U 06paTHbLIX CBSA3EN

YacTtnyHo. PernameHTtauuns CYXL, ASC He cnoco6Ha B MOMHOM Mepe
3aMeHUTb GopMasibHYIO CTPYKTYPY yNpaBaeHus KnactepoM. Tpeby-

€TCA NMPUHATUE AOMOSTHUTENBHbLIX HOPMATUBHbIX, PACMOPAANUTENbHbIX
1 cornacuTeNbHbIX JOKYMEHTOB Ha YPOBHE OTpac/u U pernoHa. B
ocHoBe — lMonoxeHue o CoBeTe Knactepa aTOMHOM 3HEPTETUKMU

BHOCST CYLLECTBEHHbIV BKIaj B 6104KeT obnactu

Mcnonb3oBaHMe HOBbIX yripaB-
JIEHYECKUX TEXHONTOTUM

0. E. CepakoBa, ®I'YM ®HIML, «M0 «Ctapt um.
M. B. MNMpoLEeHKO, NPOMbILLIEHHbIE NPEANPUATUS,
nocrasnsolmMe o60pyaoBaHMe U MaTepuanbl Ha
cTposiumecs aHepro6nokn ASC 1 noTeHUnanbHO
roTOBbl€ BOWTW B YUCO BeLyLWNUX NPEANPUATUI
aTOMHOro MalMHOCTPOEHUS. MHOrune yupexje-
HUSI aKaJeMUYECKOW, OTPaCIeBON HayKu, BY3bl
(cpeaun HUX MOXHO BbIAEeNUTb HUXEropoacKkun
WHCTUTYT SAEPHON IHEPTETUKN U TEXHUYECKON
dn3nKKn, CapoBCKUN PUIUKO-TEXHUYECKUN
WMHCTUTYT, rocyapCTBEHHbIA YHUBEPCUTET UM.
H. WN. JTo6ayeBCKOro, apXMTeKTypHO-CTPOUTESb-
HbIV YHUBEPCUTET), NPOMBbILWIEHHbIE NPeAnpUaTUS
Huxkeropoackon o6nactv u MpuBomKcKoro de-
[lepanbHOro OKpyra y»e cerofHs rotoBbl yCu-
JIUTb MHHOBALMOHHYIO COCTaBNSIOLLYIO PAa3BUTUS
aTOMHOM OTpacau B chepax NPOEKTUPOBaHUS,
cTpouTenbcTBa ASC, NOCTaBOK 060PYAOBaHUS,
NoAroTOBKM KagapoB. MOXHO C YyBEPEHHOCTbIO
YyTBEPXAaTb, YTO B pernoHe chopmMmMpoBaH Tak
Ha3blBaeMbI «aHaIUMTUYECKUI NPOTOKNAcTep».
OCHOBHbIM KOHKYPEHTOCMOCOGHbLIM MPOAYKTOM
Knactepa Ha 6auxalllylo NepcnekTUByY MOXET
cTaTb camasi 6e3onacHas, adPeKTMBHas, UMeto-
Las yBe/M4YeHHbIM CPOK aKcnyaTauum Huxkero-
poackas ASC, NoCTpoeHHas ¢ UCNONb30BaHNEM
nocnefHUX JOCTUKEHUN HAYKU U TEXHWUKMU.

OAHaKo A0 CUX MOP OTKPLITLIM OCTAETCs BOIM-
poc Bbi6opa Hanbonee 3GPEKTUBHbBIX OPraHn3a-
LIMOHHbIX MEXaHWU3MOB M NOAXOL0B K CO3[aHUI0
KnacTepoB B aTOMHOM 3HepreTuke. B MmpoBom
OMbITE€ MOXHO BbIENUTb ABA OCHOBHbIX NOAX0A4a
K $OPMMPOBAHMIO KNacTepoB:

e KJlacCUYeCcKum nubepanbHbIN (aHr1ocakK-
COHCKMI) noaxop npeanoxeH B 80-90-e rT.
M. MNopTepomM M 0OCHOBaAH Ha camoopraHmu3aLum
3KOHOMMYECKMX areHTOB B paMKaXx MexaHW3MOB
«cBOBGOAHOrO pblHKa». Micnonb3oBaHWe nNoao6-
HbIX MEXaHU3MOB He npeanonaraeT NPSMOro
rocylapCTBEHHOro BMelWaTenbCcTBa U/Mnm noa-
LePKKMK;

e COBPEMEHHbIV €BPONENCKMI NOAXOA, Ha-
3blBaeMbII «Mot0ca KOHKYPEHTOCMOCOGHOCTHY,
pa3BuBaetca ¢ 2006 r. Bo PpaHUUM U OCHO-

He ncnonbaytotes

MpucytcTByeT. BO3MOXHO yCUNeHne 3anHTepPeCcOBaHHOCTH peru-
OHanbHoOW BnacTu. Pa3pabatbiBaembit OAO «<HUASI» B pamKax
co3ganua CYXL, ASC otpacneson Katanor o6opyaoBaHus u mate-
pranoB MOXET CNoco6CTBOBATbL aKTMBHOMY y4acTUIO MPEANPUATUIA
TEPPUTOPMM B MOCTABKax CTPOSALLMUXCS IHEPro610KOB

MpucytcTByeET. MpUMEHEeHWe ynpaBneH4YecKkunx TexHonornn CY XL,
AJC. YyeT aHanusa aKcnayatauum aHeprobaoKoB Ha 6onee paHHKX
CTaAusIX XM3HEHHOTO LUMKNa — NPOEKTUPOBAHUS U COOPYKEHUS

BaH Ha NapTHepcTBe 6U3Heca, LLeHTpaNbHbIX U
MECTHbIX BiacTei. [ocygapcTBO 3anHTEpeco-
BaHO B rnob6anbHOW KOHKYPEHTOCNOCOBHOCTH
CBOEW 3KOHOMMKM U AOCTUIKEHMUU «MOSIOCOM
KOHKYPEHTOCMOCOGHOCTU» MUPOBOIO YPOBHS,
YTO BblpaKaeTcs B OKa3aHUK pasfiMyHblX Gpopm
rocyfapCcTBeHHOM NoaaepKKu. Takas nogaepkKa
OKa3blBaeTCcs B paMKax peann3saLmmu cTpaTermmn
pPasBUTUS TEPPUTOPUN.

Ye M3 AaHHOro onucaHus BMAHO, YTO pe-
anbHbIM KNacTep OTMYaeTcs OT aHaIUTUYECKM
BbIENSEMOro KOHIiomeparta TepputopuanbHo
G6/IN3KUX NPEANnPUATUI U OpraHu3aumi. Kak no-
Kasan B. B. Hukutaes (Hukutaes B. B., edpya
dunmnn, «ONbIT co34aHMa U Pa3BUTUS KnacTe-
pPOB TEXHWYECKOro TEKCTUNA BO PpaHuumn» //
TexHu4eckuni Tekctunb, N2 22 — 2009), Takow
KOHroMeparT («aHanMTUYECKMI NPOTOKIacTep»)
MOXET CTaTb peasibHbIM KNacTepom npu cneay-
IOLLMX YCIOBUSX:

— Hanu4ymMe COOTBETCTBYIOLLMX MHPPACTPYK-
TYP;

— Hannyne opopMIEHHON OpraHn3aLLMoOHHO-
KOMMYHWKaTUBHOM CTPYKTYPbI, BbIMOMHSAOWEN
(camo) ynpaBneH4Yeckne byHKUMKU N obecne-
ynatowen GpopMmMpoBaHMe MHHOBALMOHHOIO
coobulecTBa Kak cy6beKTa pa3BuUTUS TEPPUTO-
puu, AeNCTBYIOWEro B NapTHEPCTBE C GU3HECOM,
LleHTPabHbIMW U MECTHBIMU BIACTAMM;

— «BMUCAHHOCTb» KNacTepa B pamMKKW NPOMbILL-
NEHHOMN U pernoHanbHON NOMUTUKMN LEHTPANbHbIX
Bflactew, NPMHUMaeMble MECTHbIM MHHOBALMOH-
HbIM COOO6LLLECTBOM;

— UCMNOMb30BaHWE HOBLIX YNpaBleHYECKNX
TEXHONOIMN.

CyLlecTBYIOT /i1 B HACTOSALLMA MOMEHT B Hu-
YEeropoacKkom 061acTu AaHHble yCoBKS Npeo6-
pa30BaHus «aHanUTUYECKOro NpoToKnacTepa» B
NOMIHOLLEHHbIV KacTep aTOMHOW 3HEepPreTuKn?
lNpoaHanM3npoBasB AaHHble, NPUBEAEHHbIE B
Tabnuue Bbille, Ha 3TOT BOMPOC OTBETUTb YT-
BEPANUTENTbHO HEBO3MOXHO.

MpeacTtaBnseTcs, 4TO opraHM3aLMOHHON
OCHOBOM GOPMMPOBAHUSA HEAOCTaloWMX YC0-

Puc. 1 - Ctaaum }xusHeHHoro uukna A3C / Figure 1 — NPP Lifecycle Stage

BWI CO3AaHMsa KacTepa MOXET cTaTb CUCTEMA
ynpaBeHUs )U3HEHHbIM LnKIoM ASC (cuctema
YXLU A3C).

ATOMHbIE 3/IEKTPOCTAHLMMN NMPOXOASAT KU3-
HEHHbIN LMK, 3aHUMalOLWMIA EeCATKM NeT — OT
3aMbicfia 40 NMKBUAALNKU /UK PEeHOBaL UK.
3a 910 Bpems A3C, 6yayyn CNOXKHOM UHKEHep-
HOW CUCTEMOM, NPOXOAUT MHOXECTBO CTagum
(puc. 1).

COOTBETCTBEHHO TEPMUH «YNpaBIEHME KU3-
HEHHbIM LIMKIOM» UCMOMNb3yeTcs Ans 0603Have-
HUS METOAO0B M TEXHOJIOrMI 06ecnevyeHns cBas-
HOCTM BCEX 3TUX COCTOSIHUM cUCTEMBI. [1pKn 3TOM,
Kak oTmeyvaeT A. U. JleBeHuyk, «Cuctema YL»
— 3TO MpEeXKAe BCEro CoLMOTEXHMYECKas cucte-
Ma, T.e. OHa BKJIOHAET He TOIbKO NporpamMMHble
cpeactea PLM (product lifecycle management
— yrpaB/eHNE XUSHEHHbBIM LIMKIIOM NPOAYKTa), HO
M OpraHu3saumio noaen (NpakTuku paboThbl, Npo-
deccuoHanbHble Poan, HEO6XOAUMbIA MHCTPYMEH-
Tapui ansg NOAAEPKKM 3TUX MPOPECCUOHANBbHbIX
ponewn, yTBepaeHHbIe BUAbI XKM3HEHHOTO LIMKNa
KaKMX-TO KOHKPETHbIX pabo4YnX MPOAYKTOB U T.4.)»
(http://ailev.livejournal.com/929655.html).

B uensix HacToslen cTaTbl HAacC MHTepecyeT
npexkae BCero BTopas 4acTb AaHHOro onpeaene-
HWUSt — OpraHM3aLms y4aCTHUKOB-areHToB (areHT:
agent — TEPMUWH B TEKCTax NPOLLECCHOro noaxoaa
ans 0603HaYeHus Mua, BbIMOMHSAIOLWEro geic-
TBWE) XU3HEHHOTro LuKna ASC.

PaspaboTka cuctembl YXKL, ASC Begetcs
OAO «HMA3M» ¢ aHBapsa 2011 roga B paMKax
pa3paboTKM oTpacneBoro npoexkta BBIP-TOU.
Heo6xoaMmocTb JaHHOM paboThl Bbi3BaHa TeM,
YTO Ha HACTOSLLMI MOMEHT MEXAY 3Tanamu Xn3-
HEHHOTO LiMKNa 1 MeXay CyObeKTaMu HET NOTOKa
HepaspbIBHOW MOCTOSAHHO aKTyann3upyemon u
Mcnonb3yeMon MHdopmaumn ans npUMMeHeHUs
NOMYYEHHbIX 3HAHUN, MPUHATUSA TEXHUYECKUX,
MHGOPMALMOHHBIX M OPraHU3aLMOHHbIX PELLEHWI
Ha BCEX 3Tanax *M3HEeHHOro LMKna, HegocTa-
TOYHO YCTOMYMBbBI OPraHU3aLnoHHblE U QYHK-
LMOHaNbHble CBA3W MeEXAy NOoTeHLMaNbHbIMU
YneHaMu KOMaHfAbl MpoeKTa. B cucrteme He
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onpeaeneHbl YETKME rpaHuLLbl pacnpeaeneHuns
ponen mexay cyobeKktaMun 1 MHGopMaLMOHHOIO
B3avMoobmeHa.

B yKpynHeHHOM BUe Npv co3aaHU1 CUCTEMBI
YXL, ASC gomKHbI 6bITb BbINMOMHEHBI ClieaytoLne
OCHOBHblE 3aAauu:

e pa3paboTKa onMcaHUi rpynmnbl NPOEKTHbIX
NpPOLECCOB }M3HEHHOro LuKkna 61oka ASC Ha
aTanax NPOeKTMPOBaHUSA U COOPYKEHUs, BBOAA
B 3KCMyaTalMIo M 3KCMyaTaLnu, a TakKe Npo-
EKTOB HOPMAaTUBHbIX M OpraHM3aLMOHHO-pacmo-
pAAWUTENbHBIX JOKYMEHTOB, o6ecrneynBatowmnx
BbIMOSIHEHWE OMUCAHHbIX MPOEKTHbLIX Mpouec-
COB, COOTBETCTBYIOLUMX MPUHLIMMAM CUCTEMHOM
MH}XeHepuK (CTaHAapTbl, ONMCaHMUsS NPOLLECCOB,
MOAENM NPOLECCOB, PErnameHTbl, METOAUKKN U
MHCTPYKLUMK);

e co3aaHve MHPOPMAaLMOHHOM MOAENM MPO-

€eKTa coopyxeHus aHeprobnoka A3C (MHopma-
LMSi O KOHCTPYKTOPCKMX PeLleHmnsIX U pacyéETax,
0 3D-npoeKTe aHeprobsoKa, 0 KOHOUIypaLuu,
napamMeTpax M CpoKax NocTaBKX MaTepuanos u
060pyaoBaHus, 0 pecypcax, CPOKax 1 TEXHONO-
rUsIX CTPOUTENBCTBA);

e co3gaHue MHbOOpPMaAUMOHHOM HHOPpa-
CTPYKTYpbl, 06ecneyvBatoLen Ucnob3oBaHne
MHOOPMALIMOHHOW MOAENU Npu ynpaBiaeHWUn
npoLeccaMu NPOEKTUPOBAHUS U COOPYKEHUS,
BBOJa B 3KCMNyaTaumio U aKCnayaTaumm aHep-
ro6noka A3C.

Mcxons 3 npuBeaeHHOro KpaTKoro onw-
caHus, cuctema YKL A3C moxeT cnocobce-
TBOBaThb OPMMUPOBAHUIO KAK MUHUMYM [ABYX
CyLLECTBEHHbIX YCNO0BWIK TpaHchopmauuu
«@HanUTUYeCKoro npoTokiacTepa» B MOJHO-
LleHHbIW KnacTep.

Bo-nepBblx, npumeHeHune CYXL, ASC 6yaet
CMoco6CTBOBATL YCUNEHMIO U KOOPANHALIMM [O-
PU30HTaNbHOrO B3aMMOAENCTBUSA MeXay npes-
NPUATUSIMU OTPACM Ha PA3NIMYHbIX ATanax }Ku3-
HeHHoro uukna A3C (puc. 2).

Bo-BTOpbIX, cama no cebe CYXL, A3C aBns-
€TCS MIHHOBALMOHHOMN TEXHONOTMEV YNpaBneHuUs,
OCHOBAHHOW Ha MPUMEHEHWW COBPEMEHHOIO NPo-
rpaMMHoro obecnedexus, npexae scero ENOVIA
V6 ot KomnaHun Dassault Systemes, KoTopast
06beANHUT pasdnnMyHble NPeanpUATUS Ha YHU-
KanbHOM rnobanbHon nnatdopme, NO3BONSAOLLEN
opraHuMzoBatb addEKTUBHOE B3anMoaencTemne
KOMMaHui Npu paboTe Haa NPOeKTamu, NoBbILLAs
TEM CaMblM KOHKYPEHTOCNOCOGHOCTb KaKAom
OTAENbHOM OpraHn3auunn, KOHEYHOro NPoayKTa
— ASC v Bcen oTpacnu B LENOM.

Puc. 2. BzaumopeicTBue npeanpuatuii Huxkeropoackoro Knacrepa atToMHoi aHepreTuku B cucteme YKL ASC
Figure 2. Interaction of Nizhny Novgorod nuclear cluster members in NPP LCM system
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QPDEKTbI CO3AAHUNA KNNACTEPA:

MoBbilLeHe KOHKYPEHTOCMOCO6GHOCTM npef-
NPUSATWI 1 OpraHn3aLmii-y4acTHUKOB KriacTepa,
a Takxe Npov3BOAMMOro MMM 060pYAOBaHMUS,
martepuarnos, yCnyr.

TexHu4eckaa mMofepHusaums npeanpuaTumn
aTOMHOIO MaLLMHOCTPOEHWS.

[NprBneYeHne poccUMCKUX 1 3apyOexxHbIX WH-
BECTULMIA ANs PMHAHCMPOBaHWSA HayYHO-TEXHU-
YECKMX, NPOM3BOACTBEHHbIX 1 06pa3oBaTENbHbIX
nporpamm Knacrepa.

Paclumpenune yyqactus 3apy6exHbIX npegnpu-
ATW B MOZEPHU3ALMMN NPOMBILLNIEHHOCTU.

PacLunpeHve noctaBok o6opynoBaHus 1 mMate-
pvanos gna ASC.

YcuneHne MHHOBALMOHHOW COCTaBNAOLWENn
pasBUTUA aTOMHOWM SHEPTrETUKN B cdhepax npo-
eKTupoBaHus, ctpoutenscTea ASC, nocTaBok
060pyLoBaHUS, MOArOTOBKM KafpoB.

WHTerpauusa npegnpusatum, cnocob6eTByoLLas
pacLUMpeHUIO pbiHKa NPEANOXEHUs, a Takxe
MoBbILLEHMIO 6€30NacHOCTN, HAOEXHOCTW, A0N-
roBEYHOCTWN 060PYAOBAHUSA, KOMIMIEKTYOLLNX W
mMartepuasnoB Ana 0TeHECTBEHHbIX U 3apyOGEXHbIX
A3C.

PaspaboTka HOBbIX CEPUMNHBIX KOMMOHOBOYHbIX
N CTPOUTESIbHBIX PELLEeHUA AN SHepro610KoB
npoekTnpyembix ASC.

CLUSTER EFFECTS

Enhanced competitiveness of the cluster mem-
bers and their equipment, materials and serv-
ices

Technical upgrade of the nuclear industry en-
terprises

Attraction of Russian and foreign investment to
budget research, production and education activi-
ties of the cluster

Extended participation of foreign companies in
the industry modernization

Increased equipment and material supplies to
NPP

Enhanced innovation activity of the nuclear in-
dustry in NPP designing, construction, equipment
supply, personnel training

Integration of companies that would entail expan-
sion of the supply market, enhancement of safety,
reliability and durability of equipment, components
and material for Russian and foreign NPP

Development of new engineering decisions for
designed generating units




CLUSTER

NPP lifecycle management as the organization
basis for creating a nuclear engineering cluster

N. Leontiev, Head of NIAEP Laboratory
of Strategic Market Development and
Monitoring, Candidate of Economics

D. Sedelnikov, Chief Specialists of
NIAEP Laboratory of Strategic Market
Development and Monitoring

An economy cluster is unanimously defined
as a group of interconnected companies —sup-
pliers of equipment, components and services
providers; infrastructure companies, research
institutes, higher education establishments and
other organizations — that are concentrated in
some territory, are mutually complementary and
enhance competitive advantages of individual
companies and the cluster as a whole.

Michael E. Porter, a Harvard professor, is rec-
ognized to be the founder of the cluster theory.
According to him, «clusters are an organizational
form of consolidating efforts of parties aimed at
obtaining competitive advantages in conditions
of developing post-industrial economy».

Clusters abroad became a mass phenom-
enon in the 70s. Such clusters as Bourgogne
nuclear pole (France), Silicon Valley (USA), hi-tech
clusters of Bavaria are well-known in the world.
Besides these «famous» clusters, clusters that
are less known but no less competitive can be
mentioned: a telecom cluster in Helsinki (Fin-
land), aerospace clusters in Los Angeles and
Houston, an optic cluster in Jena (Germany). The
Ministry for Economic Development of the RF
compiled a comprehensive and up-to-date «Re-
view of Innovation Clusters in Foreign States» in
May 2011 (http://www.economy.gov.ru/minec/
about/structure/depsvod/doc20110531_04).

Russia lags behind the world in using the
cluster approach for 20-30 years. But due to the
concentration of textile companies in the Ivanovo
and Tver regions, shipbuilding enterprises and
design offices in Saint-Petersburg, aerospace
companies in Moscow and the Moscow region,
car-makers in Samara, food and agricultural
companies in the Belgorod region it is possible
to state the existence of prospective or operat-
ing clusters in these regions. Kaluga is a good
example of a rapidly developing car-making and
auto components cluster with Volkswagen, Volvo
Truck, PeugeotCitroen and Mitsubishi Motors
alliance as the core of it.

In the «classic» examples of creating economy
clusters, they were formed mainly on the ground
of geographic location. In the conditions of a
fiercer struggle between countries and regions
for investment and location of the most promising
businesses on their territories it became obvious
that unigue competitive advantages emerge not
at the national level but at the level of specific
businesses operating in the regions with high
concentration of interconnected industries.

In the current situation of globalization an-
other peculiar feature of a cluster becomes even
more important, i.e. innovative approach. Using
the breakthroughs in science and technology as
well as more intelligent character of the main
factors of production, the developed countries
that use the cluster approach have managed
to ensure the GDP growth in the range of 75 to
90 percent. Thus, we can differentiate between
three main types of clusters:

e clusters whose economic activity within
interconnected industries is limited to a region
and is usually tied to some scientific institutions
(research institutes, universities, etc.);

e clusters with vertical economic ties in nar-
row activities established around head compa-
nies or a net of the main enterprises engaged
in production, supply and distribution;

e sectoral clusters in various industries with
a high level of aggregation (e.g., a chemical clus-
ter) or even a higher level of aggregation (e.g.,
an aerospace cluster).

Nuclear clusters belong to the last group. On
the background of the total number of clusters
in the world nuclear clusters are not that many.
Among such clusters Pole Nucleaire Bourgogne
(France) and Britain’s Energy Coast may be men-
tioned.

Pole Nucleaire Bourgogne is an industrial
cluster that comprises companies, research
centers and education establishments (over
80 members, staff of 9,000). It concentrates all
the resources (engineering, production, control,
maintenance) required to operate in the nuclear
power engineering. The cluster members directly
cooperate with EDF and AREVA, leaders of French
nuclear industry.

Britain’s Energy Coast is a voluntary associa-
tion of businesses of all levels formed around
Sellafield Ltd. engaged in nuclear waste reproc-
essing and fuel manufacturing. The cluster’s
activity mainly resulted in the solution of the
problem of supplying products and services to
Sellafield Ltd. The cluster enterprises employ
about 90 percent of able population of Copeland
borough.

In the Russian nuclear industry clusters ap-
peared when the «nuclear renaissance» began.
For example, Siberian Chemical Plant (SCP) is
expected to become the basis for a nuclear
cluster in the Tomsk region. Its activities would
include decommissioning of nuclear facilities
and organization of an engineering-demonstra-
tion center on the basis of the reactor plant of
the SCP. An industrial park will be set up in the
town of Seversk. Plans have been made to use
the experience of Britain’s Energy Coast and
American Bechtel Corporation (the largest con-
tractor of the US Department of Energy in the
field of environmental rehabilitation) in converting
OakRidge nuclear plant.

Another example is a nuclear cluster devel-
oped at Skolkovo innovation center. The main
objective of the project is to develop nuclear tech-
nologies, which is an indispensable precondition
of strengthening (and in some area — obtaining)
the global technical leadership and reinforcing
Russia’s defense capacity. Five strategic areas
of the cluster’s activities have been chosen upon
analysis of the nuclear industry’s perspectives,
consideration of it on the background of the nu-
clear industry in the world and assessment of
human resources:

e nuclear science technologies;

e radiation technologies;

e technologies of creating new properties
of materials;

e technologies of mechanical engineering,
instrument engineering and new microelectron-
ics;

e technologies of designing, development,
modeling and engineering sophisticated technical
facilities and systems.

NIAEP JSC has initiated a nuclear cluster in
Nizhny Novgorod. Nizhny Novgorod nuclear en-
gineering cluster is a non-profitable association
of regional companies of the nuclear industry,
research, designing and higher education institu-
tions, enterprises of nuclear power engineering,
market infrastructure companies, government
bodies with the aim of enhancing competitive-
ness of the cluster members and their products,
i.e. NPP power-generating units.

Nizhny Novgorod can be very promising
a city in respect of creating a nuclear cluster
when companies and organizations of the Nizhny
Novgorod and Vladimir regions as well as other
regions of the Volga Federal District join the
project. The regions are unique for the fact that
many Rosatom enterprises are located there:
Nizhny Novgorod Atomenergoproekt Engineer-
ing Company, OKBM Afrikantov, Russian Federal
Nuclear Center, NIlIS named after Y.Sedakoy,
Start Production Amalgamation named after Prot-
senko, industrial companies that manufacture
equipment and material for power-generating
units being built, and are ready to join the group
of leading companies of the nuclear industry.
Many academic and higher education institutions
(including Nizhny Novgorod Institute of Nuclear
Power Engineering and Technical Physics, Sarov
Institute of Applied Physics, Nizhny Novgorod
State University named after N.l.Lobachevsky,
Nizhny Novgorod Architectural and Construction
University), production enterprises of the Nizhny
Novgorod region and the Volga Federal District
are ready to strengthen the innovation activity
of the nuclear industry in such fields as NPP
designing and construction, equipment supply
and HR training. We can state with confidence
that so-called «analytical proto-cluster» has been
formed in the region. In the near-term outlook
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Conditions for Nizhny Novgorod Nuclear Cluster Development

m Availability, characteristic at the present moment Results of NPP Lifecycle Management

Availability of appropriate infrastructure Partial. There are nuclear industry companies and infrastruc- Available. Integration of regional companies into the
ture agents (banks, universities) in the region but their horizon-  single chain of NPP LCM interaction on the basis
tal interaction (in the cluster’s interests) is not significant of business process analysis, organization of direct
relations and feedback

Availability of the organization and com-
munication body

Not available. “The Regulations of the Nuclear Cluster Council”
are developed but not adopted

Partial. Regulations of NPP LCM cannot completely
replace a formal cluster management body. It is re-
quired to adopt more normative, administrative and
conciliation documents at the level of the industry
and the region. “The Regulations of the Nuclear
Cluster Council” will serve as the basis.

Integration of the cluster into the indus-
trial and regional policy

Available. The cluster is integrated into the industrial and
regional policy. Nizhny Novgorod NPP construction is one of the
priorities of the regional government and the largest innovation
project in the region’s history. The industry’s companies make
a generous contribution to the regional budget

Available. Greater interest of the regional authorities
is possible. The industry catalogue of equipment
and materials compiled by NIAEP JSC will help make
participation of the regional companies in supplies
to construction of power-generating units more
active.

Use of new management technologies Not used. Available. Use of management technologies of NPP
LCM. Account for the analysis of power-generating
unit operation at the early stages of the lifecycle
(designing and construction) is made.

the cluster’'s main competitive product will be
Nizhny Novgorod NPP, the safest and most ef-
fective nuclear plant with a long operation life.
The plant will be built with the use of the latest
achievements of science and technology.

But there is still a problem of finding the
most effective organization mechanism of and
approach to creating nuclear clusters. There are
two main approaches to creating clusters in the
world:

A classical liberal (Anglo-Saxon) approach
offered by M.Porter in the 80s-90s and based on
the self-organization of economic agents using
the free market mechanisms. The use of such
mechanisms excludes any government participa-
tion and/or support.

A modern European approach termed «poles
of competitiveness» has been developing in
France since 2006 and is based on the partner-
ship of business and central and local authorities.
The state is interested in global competitive-
ness of its economy and in bringing the «pole
of competitiveness» to the world level, that is
why it provides support in various forms within
strategies of regional development.

According to this description, a real cluster
differs from a conglomerate of geographically
close businesses and enterprises defined ana-
lytically. V.Nikitaev (V.Nikitaey, Philippe Geffroy .
Experience in Creating and Developing Technical
Textile Clusters in France / Technical Textile. No
22, 2009) states that such a conglomerate can
become a real cluster only when the following
conditions are met:

— availability of appropriate infrastructure;

— availability of an organization and com-
munication body that performs managerial
functions and forms the innovation community
as the territory development subject acting in
partnership with business and central and local
authorities;

— integration of the cluster into the industrial
and regional policy of the central authorities ac-
cepted by the local innovation community;

— use of new management technologies.

Are these conditions of converting the «ana-
lytical proto-cluster» into a real nuclear cluster
available in the Nizhny Novgorod region? It is im-
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possible to give a positive answer to the question
when the data in the table below is analyzed.

NPP LCM system seems to be able to serve
as the organization basis of the activity aimed
at making the cluster creation conditions avail-
able.

NPP has a lifecycle of dozens of years, from
a construction project to NPP renovation. The
lifecycle of NPP as a sophisticated technical fa-
cility has many stages (Figure 1).

Accordingly, the term «lifecycle management»
is used to denote methods and technologies of
linking all these states of the system. Accord-
ing to A.Levenchuk, «LCM system is primarily a
socio-technical system, i.e. it integrates not only
PLM software but human resources organization
(work practices, professional roles, tools for sup-
porting the roles, approved types of the lifecycle
of specific work products, etc.)» (http://ailev.
livejournal.com/929655.html).

Taking into account the goal of present paper
we shall be interested mainly in the second part
of the definition, i.e. in the organization of agents
(in the process approach texts the term «agent»
denotes a person that performs an action) of
the NPP lifecycle.

NIAEP JSC has been developing NPP LCM
system since January 2011 in the framework
of WWER-TOI project. The work is necessary
because now there is no continuous flow of
constantly updatable information between the
lifecycle stages and the subjects; the informa-
tion flow might be useful for utilization of the
available knowledge, for taking technical and
organization decisions at all the lifecycle stages.
The organizational and functional ties between
the prospective members of the project team
are not stable. The roles of the subjects and
the forms of data exchange are not determined
precisely in the system.

While creating NPP LCM system the following
principal tasks must be solved:

e describing groups of project processes of
the NPP lifecycle at the stages of designing and
construction, commissioning and operation, as
well as development of drafts of normative and
administrative documents that are needed to
make the project processes real and are in con-

formity with the principles of system engineering
(standards, process description, process models,
regulations, methods and instructions);

e development of the information model
of the NPP power-generating unit construction
(information about engineering decisions and
estimates, a unit 3D project, configuration, pa-
rameters and dates of delivery of materials and
equipment, resources, timeframe and technology
of construction);

e Creating the information infrastructure for
using the information model while managing
designing and construction, commissioning and
operation of an NPP power-generating unit.

According to this description, NPP LCM sys-
tem can help meet at least two important condi-
tions of converting the «analytical proto-cluster»
into a real cluster (see Table).

First, NPP LCM system will help ensure
stronger and better coordinated interaction be-
tween the industry’s companies at various stages
of the NPP lifecycle (Figure 2).

Second, NPP LCM system is an innovation
management technology based on the modern
software, mainly, ENOVIA V6 of Dassault Syste-
mes that unites various companies on the unique
global platform. The platform will help organ-
ize effective interaction of companies in project
development and enhance competitiveness of
each member, of the end product, i.e. NPP, and
the industry as a whole.
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OcHOBbI NONUTUKM B 06/1aCTU KavyecTBa 415 KiacTepa
aTOMHOW 3HepreTnkn B HUxHem HoBropoae

I. K. CopokuH, npodeccop HITY
um. P. E. AneKceeBa, Ji. T. H.

K. 1. Kapnos, mH)XXeHep oTaena
metoponoruu Mynstu-[i BKN-4
OAO <HUA3M»

Bonpockl ynpaBneHus kayecTBoOM A Knac-
Tepa aTOMHOW 3HepreTukn B HMxHem HoBsro-
poJe AOMKHbl KacaTbCa He TONbKO COOCTBEH-
HO Ka4yecTBa MPOAYKLMHU, @ U BCEX NMPOLLECCOB,
COMPOBOXAAIOLWMX AEATENBHOCTb NPEANPUATUS:
opraHusauuun paboTbl, NPUHATUS ynpaBaeHYec-
KWX peLeHni, N1aHMPOBaHUs, KOHTPONS, BOB/E-
4YEeHUs U CTUMYNMPOBAHWS NepcoHana u apyrux.
loHATME NOAUTUKKM B 06/1aCTM KayecTBa MMeET
YETKME 0YepTaHMsa B MMPOBOW MpPaKTUKE: OHa
COJIEPMUT LIeNN CYLLLECTBOBAHMS OpraHu3aumu, eé
Ha3HayeHue 1 posib B 06LLECTBE C TOYKM 3PEHUS
YAOBNIETBOPEHUSA PaCTyLMX 3aNpoCcoB NaaTéxe-
CMNOCOGHbIX NMOKynaTenem.

371 NonoXeHusa onpeaensoT Heobxoanmoe
coepyKaHue OesaTeNbHOCTM KiacTepa, B TOM
yucne B cdhepe NpoLLeccoB MeHeaAKMeHTa Ka-
4yecTBa, 06bEeAMHSAIOWMX ero pa3HonIaHoBble
Lenn 1 3ajavv B eMHYI0 MOAUTMKY B 061acTH
KayecTBa.

EAMHCTBEHHOWM aKcnayaTUpYoLWen opraHu-
3auuen, obnagatooller MHOFONETHUM OMbITOM
paboTbl B aTOMHOW 3HEpreTuke, Kotopas Mo-
eT 6bITb 3aKa34MKOM ycnyr knactepa B Poc-
cun, asnsetca OAO «KoHuepH PocaHeproatom».
MoaTomy Tpe6oBaHUs K 1esiTeNbHOCTM KNacTepa
1 GopMMpOBaHUE ero NoNUTUKKU B 061aCTU Ka-
yecTBa AOJIKHbI B MEPBYIO 04epeab onMpaTbes
Ha cTpaTervto pa3sutus KoHuepHa.

OnbIT 3aKcnayaTauun a4epHOONacHbIX 06b-
€eKTOB onpegensieT 6a30Bbii pag TpeboBaHUM
KoHuepHa: obecneyeHne pagmaLMoOHHON U aaep-
HOM 6€e30MnacHOCTH; NoBblWeHWe 3bGEKTUBHOCTH
[1eATeNbHOCTHM 3a CYET BbISIBJEHWS U YCTPAHEHUS
BCEX TMOB U3JEPIKEK; COBEPLIEHCTBOBAHMWE TEX-
HONOIMK (B NepBylo ovepeab 6a30BOM — peak-
TOPHbIX YCTAHOBOK Tnna BB3P).

[encTBYIOLWMMY HOPMATUBHBLIMU AOKYMEH-
Tamu onpeaeneHo, YTo HanBbICLIMM NpUopuUTe-
TOM AeSATENbHOCTM Nt06OM OpraHn3auumn oTpaciaun
aTOMHOW 3HEepPreTUKM ABNSETCS aepHas U paau-
aLMoHHasa 6e30NacHOCTb.

Kpowme Toro, ®egepanbHbiM 3aKoHOM PO
«O TEXHUYECKOM pEerynnMpoBaHum» onpeaeneHsi
cnefytoliMe OCHOBHbIE Lienn B chepe TEXHUKU:
6e30MacHOCTb XM3HU U 3[0POBbA rparkaaH;
6e30MacHOCTb OOGBLEKTOB; Hay4HO-TEXHUYECKUI
NPOrpecc; KOHKYPEHTOCMOCOOHOCTb MPOAYKLIMK,
paboT M ycnyr; paunoHanbHOe UCMOoIb30BaHWe
pecypcoB; COMOCTaBUMOCTb TEXHUHECKMX U IKO-
HOMWYECKMX AaHHbIX.

Takvm 06pa3oM, Ha NepBOM MeCTE Mo Mpu-
OPUTETHOCTU HaxoaMUTCs 6€30MacHOCTb.

Ob6ecneyeHne 6e3onacHoCcTM TpebyeT Npo-
rHO3a COBOKYMHOCTM NMPOLLECCOB, NPOTEKAIOLLMX
B CUCTEME B €€ pPa3/InyHbIX COCTOSIHUSX Ha pas-
JINYHbBIX YPOBHSAX U NPU B3aUMOAENCTBUN MEXKAY
YPOBHSIMU. Llenib TaKoro nporHo3a — ycrpaHeHue
HeonpenenéHHocT 1 obecneyeHne ycTon4ymBoc-
TW CUCTEMBI.

BosHnKaeT Bonpoc: no4yemy, ogHaKo, npu
TaKoM ypoBHe TpeboBaHU 6€30NacHOCTU OHa
[la)ke He yMOMUHaeTCs cpean BOCbMU Lienew yn-
paBieHWs Ka4eCTBOM, yCTaHaB/IMBAEMbIX MEX-

OyHapoaHbIMK cTaHgapTamu ISO B cucteme Total
Quality Management (TQM), nepeyeHb KOTOPbIX
NpUBEAEH HMXKeE:

1. YooBnetBopeHue nokynaTenen.

2. BoBneyenue v ygoBnetBopeHue paboT-
HWKOB.

3. Yny4ylweHue KayecTBa M NO3UTUBHASA OLLEH-
Ka 06LL,eCTBEHHOCTMU.

4. JluaepcTso.

5. CucteMHasa nonuTuKa 1 cTpaterus.

6. CBOEBPEMEHHOE MPUHSATHE B3BELIEHHbIX
peLleHni.

7. 3ab0oTa 0 pecypcax U OTHOLWEHUAX C UX
nocTaBLUMKamu.

8. KOHTpOonb NpoTeKaHWs NpPoLLECCOB.

[ins oTBETa Ha 3TOT BONPOC HaA0 PaccMoT-
peTb CUCTEMY KayeCcTBa KaK MHTEeNNEeKTyaabHYIo
CTPYKTYpY. Llenn KavectBa HaxoaaTcs B BePLUK-
Hax Kyba (puc. 1); 3agadven ABASETCA HaUTU UX
ONTUMaNbHOE PacnosioXeHue.

[paHn — 0606WEHHbIE MOHATUA-MOAENH, ON-
pefenéHHble OKPYXatoWnMKU rpaHn pedbpamu-
CNnoBaMu 1 BepLUMHaMKU-o6pasamu.

Be3onacHocTb — 370 0606WEHHOE MOHATUE-
MOZA€eNb, onpeaensiemMoe HYeTblpbMs LiensiMu, Co-
LEPHKaLLMMUCS B OKPYXKAIOLLMX FPaHb BEPLUMHAX-
obpa3sax. Bbibepem 311 yeTbipe Lenu. B obuiem
cny4ae OHW MOryT 6biTb BbiGpPaHbl MO Pa3HbIM
KpUTEPUSAM, NO3TOMY PacrnoOKMM MX MO Npu-
OPWUTETHOCTY: YNy4LWEHWE KavyecTBa v NO3UTUBHAsA
oLeHKa obuwecTBeHHOCTH (14), ynoBneTBopeHue
nokynatenen (13), cuctemHas NosMTUKa U cTpaTe-
rusi (16), cBoeBPEMEHHOE MPUHATUE B3BELEHHbIX
peweHnn (15).

Puc. 1. CTpyKTypa uenein Kayectsa
Figure 1. Structure of Quality Management
Goals

Be3onacHOCTb OTHECEHa K CXEMHOMY YPOBHIO
KPUTEPUEB OLIEHKM HAEXHOCTM (CM. puc. 1).

OcTaBluvecs YeTbipe Lienv KavyecTBa CBA3aHbI
C 3Hepruen (06bEeKTbI C 60NbLION 3HEPrETUHECKON
EMKOCTb0 MeHee 6e3onacHbl). [PUOPHUTETHOCTL
3TUX Lenen: 3a60Ta 0 pecypcax U OTHOLLEHUSAX C
MX nocTaBlMKamu (18), KOHTPONb NPOTEKaHMKA
npoueccos (20), BoBfieYeHME U YI0BNETBOPEHUE
pa6oTHuKoB (17), nnaepcTtso (19).

Mcxoas 3 aTOM KOHLENLMKW, NepBOOYEpPEHOM
LieNblo COo3aHus KnacTepa ABASeTcs ynyylleHve
KayecTBa M NO3WTMBHAsA OLleHKa O6LeCTBEH-
HocTu. Cam daKT CyLLeCTBOBaHUA KnacTepa yxe
6yneT peanbHO CNoco6CTBOBATh AOCTUKEHUIO
3TOW LeNin, CTUMYNPYS MO3UTUBHbIE NPOLLECChI
B 9TOM HanpasfeHUMN.

Ba)XHO Nog4epKHyTb, YTO C Lienblo, Hanpas-
JIEHHOW Ha ynyyleHne KayecTBa 1 NO3UTUBHYIO
OLleHKy 06LecTBeHHOCTU (14), B3aMMOAEeNCTBYET
NMAEPCTBO (19) Ha HUXKHEW FpaHK CTPYKTYpPbI. YTO-
Obl MOHATb, KaK 3TO JO/MKHO ObITb UCNONB30BaHO

Ha NpaKTWUKe, HaZl0 Pa3bsCHUTb, YTO MOAENUPYIOT
pé6pa B NpMBEAEHHOW CTPYKTYypE.

PEGep B CTpyKType — 12, OHN MOAENMPYIOT
12 3TanoB Tak Ha3blBAEMOTI0 XM3HEHHOI O LKA
npoayKuuKn cornacHo cucteme ctaHaapTos ISO.
[epeyeHb 3TanoB XW3HEHHOTO LIMKIIA MO cUCTEME
cTaHaapToB ISO npuBeaEH HUXKeE.

A. lMoarotoBKa NpoM3BOACTBA, MaTepuasbHO-
TEXHUYEeCcKoe CHabeHue.

B. poeKktnpoBaHve nsaenus n onpeaenexHune
TEXHUYECKUX TpeboBaHuM.

B. MpoeKTMpoBaH1e NpoLeccoB NPoOn3Boa-
CTBa NPOAYKLMH.

. MapKeTuHr.

[. NMpon3BOACTBO.

E. KoHTponb, BKtoYas UcnbITaHUs n obcrne-
[LOBaHus.

K. YnakoBKa 1 XxpaHeHue.

3. Peannsaums v oTrpy3Kka npoayKLuuu.

M. MoHTax 1 aKkcnnyaTaums.

K. TexHU4eCcKni Haa3op U 06CYKMBaAHHKE.

J1. TlocnenpofarkHas 4eAaTenbHOCTb (CepBuc
1 TOMy nofo6Hoe).

M. YTunusaums nocne ncnonb30BaHus.

Ham TpebyeTcs onpeaennTb, Kakomn 13 ne-
peyncneHHbIX 3TanoB onpeaensieT B maTpuLe
(puc. 1) B3aMMOCBS3b Ha3BaHHbIX Bbllle Le-
nen (14) v (19). NMpoaHann3npoBaB MOLENb,
MOXHO 3aK/041Tb, YTO, BEPOSATHEE BCErO, 3TO
MapkeTuHr (I — pe6po 7). U3 atoro cneapyet
0YEeBUAHbIVM BbIBOA: MPUOPUTETOM MOAUTUKMU
KflacTepa aTOMHOW 3HEPreTUKN AOKEH fAB-
NATbCA MapKETHHT.

[Mpouecc MapKeTUHra MMeeT LUMKIMYECKUN
XapaKTep v NoBTOPSIETCS NO Mepe peanusauum
MapKeTUHIroBbIX MeponpuaTuin. OH BKIOYaEeT B
cebs cnegytolme coctaBagolmne:

a) dopmmpoBaHMe TOBaApHOM HOMEHKNATY-
pbi;

6) MapKEeTUHIOBble UCCNefOBaHUSA PbIHKA;

B) uccnefoBaHusa ToBapa;

) NpopaboTKy N1aHOB NPOU3BOACTBA;

[l) NNaHMpOBaHWe peKknambl U METOLOB CTU-
My/IMPOBaHUs cObITa;

€) nnaHMpoBaHue cbbiTa U TOBapOABMIKE-
HUS;

) GMHAHCUMPOBAHUE MApPKETUHTa;

3) peannsaumio niaHoB NPOU3BOACTBA;

1) peannaaumio N1aHoB pexknambl U CTUMY-
NIMPOBaHUSA pPbIHKA;

K) OpraH13aLmio ToBapoBUKEHUS U CObl-
Ta;

1) TOProBAIO U CEPBWUC;

M) aHann3 nHdopmaL M1 1 BbIBOAbI.

PaccmatpuBasi aToT Npouece, Mbl, YTO O4YEHb
npumMeyaTteNibHO, CHOBa BUAWM XapaKTepHyto
CTPYKTYpY U3 12 3TanoB. [pUMeHAs K HEN TOT e
aHanua, 4T0 U K CTPYKType 3TanoB XU3HEHHOIO
LMKNa, Mbl MPUXOANM K BbIBOZY, HTO MPUOpPUTET-
HbIM AnS KnacTepa LensM — yny4ylleHnio KayecTsa
M NO3UTUBHOWM OLlEHKe 0bLlecTBeHHOCTH (14) n
nuaepcTBy (19) — oTBeYaEeT NyHKT (B) — uccne-
[0BaHuWs ToBapa.

B pamKax onpegensiolmnx Tpe6oBaHnim KoH-
LilepHa 3T0 COOTBETCTBYET Lie/IM COBEPLIEHCTBOBA-
HWS TEXHONOMMK 6A30BbIX PEAKTOPHbIX YCTAHOBOK
Tvna BB3IP.
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Ha HblHewWHeM 3Tane pa3BUTUS aTOMHOM
3HEpreTMKM CoOBEepLIEHCTBOBAHWE TEXHONOMMM
[O/MMKHO Cria)XuBaTb MPOTUBOPEYUSA Mexay
TpeboBaHUAMKN 6€30MacCHOCTU U KpanHe Heob-
XOAWMBIM yBEIMYEHNEM €AUHUYHOM MOLLHOCTH
peaKTopoB. Kpome Toro, JO/MKHO y4YUTbIBaTbCS,
4TO Knactep, 06beAUHAA PECYPCbl HECKONbKUX
OpraHn3aluin, JOMKEH XapaKTepu3oBaThCsa He
TOJIbKO BENMMYUHON JUCKPETHOW €AMHUYHOM MOLL-
HOCTU COOpPY}KaeMblx 3HEPro6/IOKOB, HO U Mnpe-
YKAe BCEro CyMMapHOW MOLLHOCTbIO NPOLLECCOB
[esATeNnbHOCTH (YCNOBHasa NpUBEAEHHAN SHEPTUS
[eSTeNbHOCTU B €MHULYY BPEMEHU) CMMOBMO3a
OopraHu3auun, Boweawnx B Hero. 3T opraHu-
3auMy NpefocTaBnaioT YCAyru U nNpoayKuuio
noTpeéuTento.

TexHonorusa, Takum obpasom, ABnsfeTcs
nepeaHen rpaHblo Kyba, o6beanHswen ase
NPOTUBOMOJIOXKHbIE FPpaHW: 6e30MacHoOCTb U
3HEProEMKOCTb. TexHONorusa: yaoBneTBopeHune
nokynatenen (13), KOHTPOb NPOTEKAHMS NpPOo-
LieccoB (20), cuctemMHas NOAUTUKa U cTpaTerus
(16), BOBNEYeHUe 1 yaoBneTBOpPeHME PaboTHU-
KoB (17).

TexHONOrMyeckn YenoBeyeckas AesTenb-
HOCTb MPOUCXOAUT B [ABYX Cpeaax: NMPUPOAHOWM
M UCKYCCTBEHHOW. YenoBek, norpyascb B
npoLiecc TBOPYECKOro Tpyaa, pa3pabaTbiBaeT u
OCYLLECTBNSET HEM3BECTHbIE PaHEe TEXHONOMUH,
BbICTynas B poiv n3obpetatens M opraHusaTtopa
HOBbIX TEXHOMOrMYECKMUX NPOLLECCOB, KOHEYHas
Le/b KOTOPbIX — co3aHne KOMGOPTHbIX YCI0BUA
U3HeLesTeNbHOCTH.

OKOHOMMUYEeCcKasi HayKa BBeNa NOHATUE «3KO-
HOMMMK OT MacwTaba» (economy scale), Korga
Ba)kKHble NoKa3aTenn 3GGEeKTUBHOCTM TEXHONOT MK
YNyyLWwatoTcs ¢ yBenuyeHnem nponu3BoacTBEHHOM
MOLLHOCTH, onpeaensieMon NpoM3BOACTBEHHbLIM
annapaTom TEXHOMOIMU: CUCTEMOM MaLLUH, 060-

pyAoBaHuWS, 30aHUIN U COOPYKEHUI. Kaxaas Tex-
HoJlorMs o6ecnevymBaeT BbIMyCK XOTH 6bl 0AHOIO
MPOAYKTa, HO KaAblM MPOAYKT MOXET BbINyCKaTb-
€Sl MHOTMMM Pa3HbIMU TEXHONOTUSMU.

Eweé pas otmeTnm, 4TOo MacwTab MoLLHOC-
TW MPOLLECCOB AeATEeNbHOCTU cMMbBMO3a opra-
HU3auuMi, BOWeAWMX B KNacTep, Bblle, YeM Y
OTAENbHOM opraHn3aunn. ITo JaéT peanbHyto
BO3MOXHOCTb JOCTUYb BTOPOI0 ONpeAenstowero
TpeboBaHma KoHLepHa: noBblleHne addeKTUB-
HOCTM OEeATEeNbHOCTM 3a CYET yCTPaAHEHUS BCEX
TUNOB U3JEPIKEK.

[ns nio6ov NpoM3BOACTBEHHOM CTPYKTYPbI,
paccmaTpuBasi BONPOC MEHEOXXMEHTa KavyecT-
Ba, HE06X0ANMMO CHOPMYSIMPOBATbL HEKOTOPYIO
Mogzenb ynpasneHus. B ocHoBe Bbibopa moaenu
JIEXWUT Mex/IyHapoaHas cucteMa cTaHOapToB
ISO — cuctema ynpasneHus kadectsom Total
Quality Management (Bceobuiero MeHeXmMeHTa
KayecTBa), — KoTopas npeaycmMaTpuBaEeT, 4To
KaTeropus Kayectsa NpoAyKUMK He OCTaéETcs
6€e3 BHUMaHUS Ha BCEX 3Tanax eé M3HEeHHOro
uMKna.

Xopoluo npogymaHHas NOCTaHOBKa uccne-
[loBaHUK 6e30MacHoCTU TpebyeT 060CHOBAHHO-
ro Bbibopa Moaenu BO34eNCTBUS Ha U3agenne
dakTopoB, GopMUpYyIOLMX ero KayecTBo. Eé
MOXHO Ha3BaTb TEXHOJIOTUYECKON CPeaomn U
naTtb e 0606LWEHHYIO XapaKTEPUCTUKY, 0603-
HayuB B MOJENV MaTepuasnbl, IHEPrU0 U UH-
dopmauumto.

MccnegoBaHue CBOMCTB TEXHONOMMYECKOM
cpeabl B psae crnydaeB TpebyeT npoBeaeHns
3KCMNEPTHbIX OLEHOK. [119 3TOro B Kiiactepe no-
JIE3HO UMETb HE3ABMUCHMbI 3KCMEPTHBIN COBET
[ONS OLLEHKM CBOMWCTB MPOAYKLUMKU. JKCNEPTHbIN
€rnoco6 nosly4eHus MHbopMaLLMn 0 KayecTBe oLle-
HMBAEMOW MPOAYKLUMK YCNELWHO NPUMEHSETCH
NS onpeaeneHns 3Ha4yeHns TakMx COCTOSHUM U

nokasaTesiel KayecTBa, KOTOPbIE MOKa He MOTyT
ObITb ONpeneneHbl ApyruMmu 6o5ee 06beKTUBHbI-
MU MeToAaMu.

OpaHOM U3 TaKWx 3ajay ABNgeTcs onTuManb-
HOe pa3meLlleHune 3TanoB }KM3HEHHOro LMKIa B
MaTpuue uenen. Jliobble Tpy 3Tana *KM3HEHHOTO
LMKNa, CX04ACh B BepluiMHe Kyba, o6pasyloT
OTHOLWEHWE K OAHON OPUTMHANIbHON 31EMEH-
TapHOM Lenu yrnpaBieHUa Ka4yecTBOM. TaKowm
NoJXxoA BEHYAET NpefcTaBleHNE O CTPYKTYPHU-
POBaHWU LLENEBbIX MPUOPUTETOB B UHTENNEKTY-
aNbHOM MOAenu MeHegXMeHTa KayecTBa. 310
nonesHo Ans GopmMyaMpoBaHUSA KOHKYPEHTHbIX
NpevMyLLeCTB KnacTepa U OCHOBHbIX peanbHbIX
nyTen Noay4YeHuns npuobbiIn OT pe3ynbTaToB Je-
ATENbHOCTHU.

OfaHOM 13 CcTpaTerMyeckmx uenen pasBuTms
KnacTepa ABNseTcs JesTeNIbHOCTb, CBA3aHHas ¢
naaHUpyembIM COOpyeHneM Huxkeropoackom
A3C, KoTopas Ao/KHa BOMJIOTUTL B cebe camMble
nocnefHne OCTUKEHWUA aTOMHON HayKN U TEXHK-
KKW. 3afayun Knactepa, cineaylolme U3 aTon Lenu:
pa3BuUTUE 3HepreTukn MpUBOMIKCKOro perno-
Ha; OCBOEHWE HOBbIX TEXHONIOMMI M NPOLLECCOB
npu COOPYXKEHUU COBPEMEHHOM MoLHOW AJC;
ONTMMM3aLMa B3aUMOLENCTBUSA NpeanpuUsaTun,
BXOASALLMX B COCTaB KiacTepa; BbIXO4 Ha PblH-
Ku coopyxkeHusa ASC B [pyrMx permoHax u 3a
py6erom.

[MpuopuTeT 94epHON U pagnaLmMoHHOW be-
30MacHOCTU ABASIETCA MEPBOCTEMEHHbLIM U He
MMEILWNM aHanoroB Mo 3HAYNMMOCTM KaK npu
peleHnn rnobanbHbiX 3ajad, Tak U Npu peanu-
3aumm nto6oro NPOM3BOACTBEHHOIO NpoLiecca B
paMKax AeaTeNbHOCTVM OpraHu3auni Knactepa
BMNOTb JO KOHKPETHbIX AENCTBUM, BbINOMHAEMbIX
KaX/blM U3 COTPYAHUKOB 3TUX OpraHn3auui.

CnepyeT OCTaHOBUTbCS Ha TOM, YTO, CTPOro
roBopsl, NOHATUE «AAepHas U paanaLMoHHas be-

Muccus Ki1acTepa
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Puc. 2. CTpyKkTypa 1 B3aMMOCBSi3b BONPOCOB NOJIMTUKMU B 06/1aCTU KayecTBa KacTepa aTOMHOW 3HepreTuKu
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30MacHOCTb» IBASIETCS BCE e YaCTblo MOHATHSA
«6e30MacHoCTb» (Kak Takoas). C y4ETOM 3TOM
0CO6EHHOCTH B NMONIUTUKE KacTepa B 0b6nactu
KayecTBa [O/MKHbl OblTb OTPaXKEHbl BOMPOCHI
3Konormun. OxpaHa OKpyatoLen cpeapl U pauu-
OHaslbHOE MCMONb30BaHNE NPUPOAHBIX PECYPCOB
He MoryT He GbiTb cpean 06s3aTenbHbIx 3a4ay
OpraHn3aumn ¢ TaKMMK XapaKTepUCTUKaMK fe-
ATENbHOCTU, KaK ANs NMJaHUPyeMoro Knacrtepa
aATOMHOW 3HEePreTUKU. BKloYeHWe 3TX BONPOCOB
(noa3apay, METOAMK) B peanu3yemyto NoanTUKy
B 06/1aCTV Ka4yecTBa TaKKe ABNSETCH HEMpeMeH-
HbIM YCTOBMEM [N191 YCMELHOM AeATENbHOCTH Ta-
KOM opraHu3auuu.

[ns rpaHu aKonorus (puc. 1) uensamu aBns-
toTcst: nMaepcTBo (19), cBOEBPEMEHHOE NPUHSATHE
B3BeLUEHHbIX pelleHni (15), ynydlieHve KavecTsa
M NO3UTMBHAA OLIEHKa 06l ecTBEHHOCTH (14),
3ab0Ta 0 pecypcax U OTHOLIEHMAX C UX NOCTaB-
WnKamu (18).

lpousBoacTBEHHas cuctema «PocaTom,
npUMeHsieMas Mpu COOPYKEHNW IHEPTOBOKOB,
— 370 YacTb obwero noaxoaa GopMUpPOBaHUA
KOHKYPEHTHbIX MPEUMYLLECTB Ha OCHOBE UHXMHM-
PUHIOBOW AeATENbHOCTH, KOTOpas AO/KHa OblTb
peanv3oBaHa B paMKax co3aBaeMoro Knacrepa
aTOMHOWM 3HEPreTUKH.

KnacTep co3gaétca Ha OCHOBe 3auHTepe-
COBaHHOCTM BCEX €ro y4aCTHMKOB B CO3[4aHWKU
KOHKYPEHTOCMOCOBHbIX Ha MMPOBLIX PbIHKAX MPo-
[YKTOB, NnatdopMa Knactepa aTOMHOM 3Hepre-
TMKK — OAO «HmKeropoacKkas MHKWHUPUHTOBas
KOMMaHUA «<ATOM3HEPTONPOEKT».

MNoBblweHne 3pDEKTUBHOCTU AeATENbHOC-
TW 3@ CYET YyCTPaHEHMS BCEX TUMOB U3AEPHKEK
— 3TO BEKTOP, KOTOPbIV CBOWCTBEH AEATENLHOCTH
npeanonaraeMon nnatGopmbl Knactepa — WH-
YUHUPUHTOBOM KOMMNAaHMUU «<ATOM3HEPronpoeKT»
— KaK reHepasnbHOro noapsiAynKa CoOOpyKeHus
3Hepro6i0KoB B HacTosiuee Bpems. CosaaHve
KnacTepa KaK TaKOBOro TECHO CBSI3aHO C 3TUM
BEeKTOpoMm (cM. N2 7 «All», man 2010 r.).

MoBblweHne ahdEKTUBHOCTM B3anMoaenc-
TBUSI MEXIY COO0M NPeanpuUaTUin — yHacTHUKOB
KnacTtepa, KOTOPbIA AOMKEH KOOPAUMHUPOBATL
W, MO CyllecTBy, obecrneymBaTb CBOEN AesTeNb-
HOCTbO MPOLLECC COOPYKEHUS IHEPrOBNOKOB,
— OflHa U3 NPAMbIX Lieflel opraHn3danmn n GyH-
KLMOHMPOBaHUA KnacTepa. ITOT BONPOC MOXKHO
paccmaTtpuBaTb B paMKax Lienen cucteMbl Me-
HeAKMeHTa KayecTBa.

MOHO yBWAETb, YTO, UCXOASA U3 CBOMCTB
KnacTepa, ero cos3fjaHne u GyHKLMOHUPOBaHUE
B TOM 00LLEN CTPYKTYPE B3aUMOLENCTBUM, KOTO-
pasi 4/19 Hero CywecTByeT, NPeacTaBnseTcs Kak
HeobxoanmMoe dyHKUMOHaNnbHoe odopMaeHue
4acTU 3TON CTPYKTypbl — 06pa3oBaHue CBA3M
y4aCTHUKOB, 06ecneynBaloLLmx coopyerHume A3C,
C e€ 3aKa34MKOM, OTBeYalollee nHTepecam Bcex
CTPYKTYPHbIX YacTew.

YT1o KacaeTcs coBepLIEHCTBOBaHMS 6a30B0M
TEXHO0rMK, TO 3TO HanpaBfeHne peannayeTcs B
nepBylo oYepenb B paMKax AesiTeNbHOCTU opra-
HW3aLMI — rMaBHbIX KOHCTPYKTOPOB PEaKTOPHbIX
YCTaHOBOK, a TaKXe ApYrnx opraHu3aLmm, 3aHs-
TbIX Pa3paboTKOM U OMbITHbIM MPOU3BOACTBOM
060pyaoBaHMS A5 aTOMHbIX CTaHLUWIM (BONPOCHI
NOBbIWEHNS YCTAHOBNEHHON MOLLHOCTH, NMOKa-
3aTtenen HaféXHOCTU 1 6e30MacHOCTH, IKOHO-
MWYHOCTU 9HEPro6/I0KOB). Takue opraHnusauum
[OMKHbI ABNATLCA HE NMPOCTO 06A3aTeNIbHbIMU
y4yaCTHMKamu co34aBaeMoro Knacrepa, a ero
A0POM, BaXKHENWMUMHU ero GyHKLMOHaNbHbIMK
4yacTamu.

YBenvyeHne eguHUYHON MOLLHOCTU peaK-
TOPHbIX YCTAHOBOK COOPYKaeMblX 3HEPro6/10KoB

ABNSETCA HE06X0ANMbIM YCNIOBUEM ANS PELLeHUs
3ajayu BbIxoAa NpeanpuUsaTUiA Knactepa Ha pblH-
Kn coopyeHus AQC 3a pyberkom. B cBoto ove-
pedb, OHO BbI3blBAET NOBbIWEHWE TPEGOBAHUA
K 6€30MNacHOCTN 3HEePro6/10KOB. ATOT KOMMIEKC
npo6nem peliaeT coBepLIEHCTBOBaHME 6a30B0OK
TEXHONOT UM,

Mpeanaraemas moaenb CTPYKTYPbl M B3aUMO-
CB$I3eW MPOLIECCOB, BbIAENEHHbIX KaK BOMPOCHI
NOJIMTUKM KnacTepa B 0671acTh KayecTBa, NoKa-
3aHa Ha puc. 2.

B pamKax ynomsiHyTOW MpoOM3BOACTBEHHOM
cucteMbl «<PocaTom» cyulecTByeT NpuHLMN: JTioau
— CaMbl¥ LEHHbIN aKTUB».

3anagHbl MEHEKMEHT MPUXOAMT K BbIBOAY,
YTO CaMbIM LLlEHHbIM aKTUBOM t060I OpraHun3a-
LMKN Tenepb cTanun e€ paboTHUKMU YMCTBEHHOMO
Tpyaa, a He NPOU3BOACTBEHHOE 060pyAOBaHME.
AKLIEHT MPOM3BO/ACTBEHHbIX TEXHONOTMI HAAO
CMECTUTb C MPUHATOrO Y HAaC TEXHUYECKOro ac-
NeKTa Ha MHTeNNIeKTyalnbHble npoLecchl. Takas
no3uLms OTBeYaeT COBPEMEHHbLIM PeaniusiM, Bbl-
paxkaowmnmes nasectHon dopmynon: «Bpems
— AEHbIW».

MNponsBoacTBeHHas cucteMa «Pocatom» yc-
TaHaB/AMBaeT Habop 3ajay ynpaBieH1s Nepco-
Hanom: cosgaHve 6e3onacHblX YCNoBUI Tpyaa,
BHUMaHWe PyKOBOAMUTENEWN K HyXAam paboTHU-
KOB, NMpefoCcTaB/eHUE CoLManbHbIX rapaHTui,
BO3MOXHOCTW pa3BuUTKS. BmecTe ¢ TeM 3Ta no-
NIUTUKA MOXET ObITb JONONHEHA, UCXOASA U3 3aBU-
CMMOCTU MOTMBALIMM MepcoHana oT peannsaumm
o6pa3oBaTe/bHbIX NPOrpaMM U MepPONPUATUNA.
[ns ycnewHon paboTbl opraHn3aumm, 3aHATbIX
B CNOXKHbIX BbICOKOTEXHOMOMMYHbIX 061aCTAX, UX
nnAepbl A0MKHbI yAeNaTb BONPocaM ynpaBaeHus
nepcoHanom oco6oe BHUMaHMe.

CoBpeMEHHbIE TEXHONOTMU YMCTBEHHOTO
Tpyaa TpebyloT OT pabOTHMKA OTBETCTBEHHOCTM.
NHTenneKTyanbHblM NepcoHan He3aBUCKUM, YTO,
camo co60MK, nogpasymMeBaeT OTBETCTBEHHOCTb.
Ynaétca fo6UTbCS Ny4LinX pe3ynbTaToB TeM, KTO
roTOB HECTU OTBETCTBEHHOCTb 3a pelleHune Bor-
POCOB (OPraHU3aLMOHHBIX U TEXHUYECKMUX) NMPK
noaxoae «Ecnu atoro He cgenato s, To 3TO HUKTO
He caenae .

TaKve nofiM He3aBUCUMbI, yBEPEHHbI, CTpe-
MATCS AOCTMYb ycrexa BO BCex chepax KUIHU.
OHM 3HAIOT LieHY AOCTUXEHNUSM U UCMbITbIBAOT
YAOBNETBOpPEHUe, JOCTUIHYB CBOeW Lenun. Um
CONyTCTBYET yAaya, OHWU UHTYUTUBHO ynaBauBa-
10T BbIFOHblE€ BO3MOXHOCTU U UMEIOT CMENOCTb
B3ATb Ha ce651 OTBETCTBEHHOCTb.

Jlnaep nomkeH CBOEBPEMEHHO 3aMETUTL 3TH
KayecTBa CBOMX MOAYMHEHHbIX M CO3[aTb UM BCe
ycnoBusl ana abPeKTMBHON peannusalrmm cBOUX
crnoco6HocTeNn.

lNpuBneyeHre COTPYAHNKOB K BbIABUKEHMIO
HOBBbIX MAEW, HYXKHbIX N9 PbIHOYHOW peanusauum,
— BaXXHbIV 3/1IeMEHT yNpaBieHUs NepcoHanom.

BarkHenwwmnm Teaunc, Kacalowmmes Tembl No-
JIMTUKK B 06/1aCTU KayecTBa, COCTOUT B TOM,
YTO 3Ta NOSIMTUKA — OAHA M3 NEPBUYHbLIX OCHOB
[eATeNbHOCTU OpraHM3auuu, oTpaxawullas eé
coaepKaHve u oxBaTblBatoLlasi BCE OCHOBHbIE
e€ acnekTbl. [0BOPSA O HEN NMPUMEHUTENBHO K
Knactepy aTOMHOW 3HEPreTuKu, HeobxoamMMo 3a-
KMOYNUTb, YTO MPUHLIMNKANbHAS, B3BELEHHas eé
pa3paboTKa, oTCNexnBaHue B npouecce QyHK-
LIMOHMPOBaAHUSA KnacTepa U HEYKOCHWUTENbHOE
cnefoBaHve e BKyne ABAS0TCH O4HUM U3 CaMblX
BaKHbIX YCIOBUIW YCTAaHOBJIEHNSI 9DDEKTUBHOM
cpefbl KOOpAMHaLMK, B3aUMOAEVCTBUS U COTPYA-
HUYecTBa NpeanpUaTUin KnacTepa.

b PeKTUBHOCTbL cpeabl o6ecnevymBaceT Ka-
YeCTBEHHOE pa3BUTME NPeanpuUaTUi Knactepa
M co34aHWe MOULHOW KOHKYPEHTOCNOCOOGHOM

KJTACTEP

Puc. 3. fipmapka aToMHOro MaliMHOCTPO-
eHusa, vain 2010. Hay4yHo-npaKTuyeckas
KOoHdpepeHUUua «Pa3BUTUE KNnacTepa aTOMHOM
3HepreTuku B HmxHem Hosropopge»

Figure 3. Nuclear Engineering Fair, May
2010. Scientific conference «Nuclear Cluster
Development in Nizhny Novgorod»

CTPYKTYPbI, CNa)eHHO paboTatollen 1 ycnew-
HO KOHKYPMPYIOLLEN Ha BbICOKOTEXHOMOTMYHOM
pPbIHKE aTOMHOro CTPOUTENbCTBA, 06ecneymBas
KOMTMJIEKCHOE peLIeHME 3aaay Mo COOPYKEHUIO
3Hepro6aoxkos A3C.

MexagyHapogHas cucteMa ctaHgapTos SO,
B YacTu ynpaBfeHUs Ka4ecTBOM BblparkatoLia-
aca cuctemon TQM, JomKHa 9BAATbCS OCHOBOWM
dopmMUpoBaHUA NONUTUKKN B 061aCTU KayecTBa
NS KnacTepa aTOMHOM 3HEPreTUKM B HuxKHEM
Hosropoge.

MonuTuKa Knactepa B 061aCTU KayecT-
Ba C Y4ETOM BbIMNO/IHEHHOIO aHaNln3a MOXeT
6bITb CHOpMyNMpPOBaHa cnegylownum o6pasom
(puc. 3).

1. YnydlweHve KayecTBa 06bEKTOB B 4acTu
6e3ycnoBHOro o6ecneyvyeHns paguaLmMoHHON U
a4epHon 6e30NacHOCTU, NOBbIWEHWE IKONOMU-
4YeCcKon 6e30MacHOCTM aTOMHOW 3HEPreTUKU U
NO3UTMBHAsA OLLEeHKa O6LECTBEHHOCTbIO 3TOM
LeATeNbHOCTH.

2. [onHoe yaoBneTBOpeHNe KOHKPETHbIX Tpe-
60BaHuMI 3aka34nkoB AQC no Bonpocam obecne-
YeHus pagnalMoHHON U AepHOM 6€30MacHOCTH,
COBEPLIEHCTBOBAHNA TEXHONOIMM 6a30BbIX pe-
aKTOPHbIX YCTaHOBOK Tnna BBIP.

3. lpoBeaeHne CUCTEMHOM MOMUTUKK U CTPa-
Tervu, HanpaBAeHHOW Ha NOBbILEHNE KOHKYPEH-
TOCNOCOBHOCTM NPOEKTUPYEMBIX U COOPYXKAEMbIX
06bEKTOB aTOMHOW 3HEPreTUKM, paclunpeHme
PbIHKOB CObITA.

4. CBOEBPEMEHHOE NPUHSATUE B3BELIEHHbIX
peLleHnit no Bonpocam onTMMmU3auunn B3amMmo-
LEeNCTBUSA NpeanpusaTuin, BXOASLMX B COCTaB
Knactepa, Bbixoga NpeanpuaTuin Knactepa Ha
PbIHKK coopyxeHusa ASC 3a pybexom.

5. 3ab0Ta 0 pecypcax 1 OTHOLLEHWSX C opra-
HU3aUMUAaMK, 3aHATBIMKU Pa3paboTKON U OMbITHLIM
NPOU3BOACTBOM 060PYAOBAHMUS AN aTOMHbIX
CTaHLMK, 1 NOCTaBLUMKaMMU.

6. KOHTpOnb NpoTEKaHMS NPOLLECCOB B3au-
MOAENCTBUSA C YHETOM, YTO MacLiTab MOLHOCTH
npoLeccoB AeATeNbHOCTU B CMMOMO3e opra-
HU3auuMK, BOWeAWNX B KlacTep, Bbile, YeM Y
OTAENbHbIX OpraHn3aLui.

7. CopenctBue Ha ypoBHe KacTepa npoLiec-
caM BOBNEYEHWS M yA0BNETBOPEHUS MOTPeBHOC-
Ten paboOTHUKOB OpraHM3aLnin Knactepa, BKIo-
Yas MoBbILEHNE X KBaNnPUKaLlmu.

8. JlngepctBo B KOHKYpPEHTHOM 60pbb6e n
MapKeTUHre.
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CLUSTER

Basic quality management policy
in the nuclear cluster of Nizhny Novgorod

G. K. Sorokin, Professor, Nizhny Novgorod
State Technical University,

K. I. Karpov, Engineer, Methodology
Department, Multi-D BKP-4, NIAEP

The matters of quality management in the nucle-
ar engineering cluster of Nizhny Novgorod must cover
both product quality issues and the whole activity
of an enterprise, including organization, managerial
decision-making, planning, control, attracting and
motivation of personnel, etc. In the world the notion
of quality management policy is strictly defined and
comprises the goals of the organization activity, the
organization’s purpose and its role in satisfying the
needs of responsible customers.

These provisions determine the required content
of the cluster activity including the quality manage-
ment that integrates the cluster’s diversified tasks
and objectives into a single quality management
policy.

Rosenergoatom Concern JSC is the only Rus-
sian operating company that has vast experience in
the nuclear power production and can perform the
functions of the customer for the cluster. For this
reason the Concern’s development strategy must
to be the main factor taken into consideration while
formulating the requirements to the cluster and its
quality management policy.

On the basis of its experience in nuclear facili-
ties the Concern formulates the following principal
requirements: provision of radiation and nuclear
safety, enhancing efficiency by means of spotting and
eliminating all types of undue expenses, improve-
ment of technology (first of all, the basic technology
of a water-cooled water-moderated nuclear reactor,
i.e. WWER).

According to the regulations in force the nuclear
and radiation safety must be the priority of any or-
ganization of the nuclear industry.

Moreover, as per the Federal Law «On Technical
Regulation» the following goals must be pursued:
protection of life and health of people, safety of
facilities, scientific and technical progress, com-
petitiveness of products, works and services, re-
sources conservation, comparability of technical
and economic data.

Thus, safety is the highest priority.

To ensure safety it is necessary to forecast all the
processes within a system in its various conditions,
atall levels and in the interaction between the levels.
The goal of the forecast is to eliminate indeterminacy
and to secure the system stability.

A question arises: if safety is a priority why it is
not even mentioned among the eight quality manage-
ment goals introduced by ISO international standards
in Total Quality Management system (see the list of
goals below)?

1. Satisfying the needs of customers.

2. Attracting and motivating the workforce.

3. Higher quality and the public’s positive evalu-

4. Leadership.

5. Systematized policy and strategy.

6. Timely and reasonable decision-making.

7. Care of resources and relations with their
suppliers.

8. Process control.

To answer this question let us consider the qual-
ity system as an intelligent structure. The goals of
the quality management are at the cube’s corners
(Figure 1, p. 27); the task is to find out how they
should be located.
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The cube faces are generic concepts-models
determined by edges-words and corners-images
that surround the faces.

Safety is a generic concept-model defined by four
goals located in the corners-images. Let us select the
four goals. Upon the whole, they can be selected using
various criteria, that is why let us enumerate them in
accordance with their priority level: higher quality and
the public’s positive evaluation (14), satisfying custom-
ers’ needs (13), systematized policy and strategy (16),
timely and reasonable decision-making (15).

Safety is referred to the schematic level of reli-
ability evaluation criteria.

The remaining four quality management goals
relate to energy (facilities with greater energy capacity
are more dangerous). The lower level of the goals:
care of resources and relations with their suppliers
(18), process control (20), attracting and motivating
the workforce (17), leadership (19).

In accordance with this theory, the goal of the
cluster is to improve quality and to attain the posi-
tive evaluation by the public. The mere fact of the
cluster existence will contribute to the achievement
of the goal and help achieve the goal.

It is noteworthy that on the lower face of the
structure the goal of leadership (19) interacts with
the goal of quality improvement and the public’s
positive evaluation (14). In order to understand how
the fact can be used in practice it is necessary to
clarify what is modeled by the edges in the above
structure.

There are 12 edges in the structure, they model
12 stages of so-called product life cycle according
to ISO system. Below is the list of stages of the life
cycle in accordance with 1SO:

A. Production preparation, material and ma-
chinery supply.

B. Product designing and working out technical
specification.

C. Designing of the production processes.

D. Marketing.

E. Production.

F. Control including tests and inspections.

G. Packing and storing.

H. Sale and shipment of products.

I. Assembly and operation.

J. Engineering supervision and servicing.

K. After-sale activity (service, etc.)

L. Utilization after operation.

We must find out which of the stages determines
the interaction of the above goals (14) and (19) in
the matrix (Figure 1). Having analyzed the model we
can conclude that it must be marketing (D — edge
7). Thus, it is obvious that marketing should be the
priority of the nuclear engineering cluster.

The marketing process is of cyclic character and
is repeated while marketing actions are effected.
Itincludes:

a) creating a range of goods;

b) marketing research;

¢) product research;

d) development of production plans;

e) planning of advertising and sales enhance-
ment methods;

f) planning of distribution;

g) budgeting of marketing;

h) production plans implementation;

i) implementation of advertising and sales en-
hancement plans;

j) organization of distribution;

k) trade and service;

1) information analysis and conclusions.

Itis noteworthy that this structure also consists
of 12 stages. The same analysis method we used
while analyzing the life cycles structure brings us
to the conclusion that point (c) — product research
corresponds to the priority goals of the cluster, i.e.
higher quality and the public’s positive evaluation
(14) and leadership (19).

This corresponds to such requirement of the
Concern as improvement of WWER nuclear reactor
technology.

At the present stage of the nuclear power pro-
duction development, the technology improvement
is expected to smooth over contradictions between
the safety requirements and the required growth
of a nuclear reactor unit rating. It should be taken
into account that to characterize the cluster uniting
resources of several organizations the both criteria
must be used: discrete unit ratings of single power-
production units and the total activity power (condi-
tional reduced activity energy per time unit) of the
organizations incorporated by the cluster. The organi-
zations offer goods and services to customers.

Technology, therefore, is the front face of the
cube and unites two opposite faces — those of safety
and energy intensity. Technology: satisfying the needs
of customers (13), process control (20), systematized
policy and strategy (16), attracting and motivating
the workforce (17).

Technically, human activity takes place in two
environments — natural and artificial. In the process
of creative work a human being develops and uses
new technologies being an inventor and organizer
of new engineering processes the end goal of which
is to create comfortable living conditions.

In economics the notion of «economy of scale»
has been introduced. The notion means that tech-
nology effectiveness grows together with the growth
of production capacity that is determined by mate-
rial support of the technology, including machinery,
equipment, buildings and structures. Each technol-
ogy is used to produce at least one product, but
each product can be manufactured using many
technologies.

Again it should be noted that the activity capac-
ity of the total of organizations incorporated by the
cluster is higher than that of a single organization.
It allows to meet the second requirement of the
Concern — to enhance the activity effectiveness by
means of eliminating all types of undue expenses.

While considering the issue of quality manage-
ment, each production unit must formulate a man-
agement model. Selection of the model is based
upon the Total Quality Management (TQM) of ISO
standards that requires that the production quality
is to be taken care about at all stages of the life
cycle of a product.

For the safety research to be thoroughly devel-
oped, it is required to select reasonably a model
of factors that affect a product and determine its
quality. The model can be called the technical en-
vironment and should comprise materials, energy
and information.

In some cases expert judgment is required to
conduct research of the technical environment. With
the goal of appraising the production quality in view,
a council of experts is to be set up in the cluster.
Appraisal of products quality by experts is effected
successfully when such quality parameters are to
be estimated that cannot be appraised using other,
more objective methods.

One of the tasks is to locate the stages of the life
cycle in the goal matrix in the most effective way. Any




The cluster mission

Elements determined by the mission of Nizhny Novgorod En-

zineering Company as the cluster’s platform

Elements determined by the goals of the cluster organization
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— relation to the category taken in consideration
— relation as a necessary condition

— structural ties in the model of the guality management policy
ties between competing categories of the quality management policy

Figure 2. Structure and interrelation of issues of the nuclear cluster quality management policy

three stages of the life cycle meeting in the corner
of the cube form relations to one goal of the quality
management. Such approach is the best expression
of the idea of structuring the goal priorities in the
intelligent quality management model. This is use-
ful in terms of formulating the cluster’s competitive
advantages and finding out the main realistic means
of drawing profit from the activity.

One of the strategic goals of the cluster develop-
mentis the planned construction of Nizhny Novgorod
NPP which is to integrate the latest achievements
of nuclear engineering science and technology.
In view of this goal the cluster’s objectives are:
power production development in the Volga region;
mastering new technologies and processes during
construction of a modern powerful NPP; enhanc-
ing interaction of companies incorporated by the
cluster; entering NPP construction markets in other
regions and abroad.

Radiation and nuclear safety is the key priority;
there is nothing to compare its significance with while
solving global tasks or any production task within a
cluster organization activity including specific actions
of any specialist of an organization.

It should be noted that, strictly speaking, the
notion of «nuclear and radiation safety» is a part
of the notion of «safety» as a whole. Due to this
fact ecological issues must be considered while
formulating the cluster’s quality management policy.
Environmental protection and natural resources con-
servation must be seen as obligatory goals by such
organization as a nuclear cluster, considering the
character of its activity. A necessary precondition
of such organization’s success is including these
issues (in the form of sub-tasks, methods) in the
quality management policy.

For the face «ecology» (Figure 1) the goals are:
leadership (19), timely and reasonable decision-
making (15), higher quality and the public’s positive
evaluation (14), care of resources and relations with
their suppliers (18).

Rosatom production system used in power-
generating units production is a part of the gen-
eral approach to gaining competitive advantages
through engineering activity; this system must be
implemented by the nuclear cluster.

The cluster is created due to the interest of its
participants in manufacture of products that would
be competitive in the world market; Nizhny Novgorod
Atomenergoproekt Engineering Company JSC serves
as the platform of the nuclear cluster.

Boosting effectiveness by means of eliminating
all types of undue expenses is the vector of activ-
ity typical of Atomenergoproekt that is the general
contractor of power-generating units and the planned
cluster platform (see the «Nuclear Project», May
2010, No7).

One of the immediate goals of the cluster organi-
zation and operation is to make interaction between
the cluster participants more effective. The cluster
is to coordinate and to ensure the process of power-
generating unit construction through its operation.
The issue can be considered as one of the goals of
the quality management.

In consideration of the cluster properties, its
organization and operation in the general structure
of existing interactions can be seen as a neces-
sary functional formation of a part of the structure,
i.e. building relations of the NPP builders with the
customer that are in the interests of all the parts
of the structure.

The basic technology is improved, first of all,
by the organizations that perform the functions of
general designers of nuclear reactors and the or-
ganizations engaged in the development and pilot
production of equipment for NPP (issues of installed
nuclear capacity, reliability and safety, reactor ef-
fectiveness). Such organizations must be not only
participants of the cluster but its core and most
important parts.

For the cluster companies to enter foreign NPP
construction markets, it is required to increase the
unit rating of reactors of power-generating units.
Meeting this condition entails increased require-
ments to power-generating unit safety. The basic
technology improvement is to help solve these
problems.

The suggested model of structure and processes
interrelations seen as the cluster’s quality manage-
ment issues is shown in Figure 2.

One of the principles of Rosatom production
system is: People are the Best Asset.

Western managers have come to the conclusion
that the best asset of any organization is its brain
workers, not production equipment. Thus, in the
production technologies the stress must be shifted
from the technical aspect to the intellectual aspect.
This position conforms to the modern reality which
is commonly described as «Time is money».

Rosatom production system sets the following
tasks of human resource management: creating safe
labor conditions, paying attention to the needs of

CLUSTER

workers, provision of social guarantees, providing
possibilities of development and promotion. This
policy can be expanded when dependence of the
workforce motivation on educational and training
programs realization is taken into consideration.
Special attention should be paid to human resource
management by top-managers of sophisticated hi-
tech companies.

To use modern technologies of labor work a
brain worker must be responsible. Brain workers
are independent, which means that responsibility
must be one of their typical features. Best results are
received by those who are ready to bear responsibility
for solving (organizational and technical) problems
using approach «f I do not do it, no one will do it».

Such people are independent, sure of them-
selves and strive to gain success in all spheres of
life. They know the price of achievements and feel
satisfied when they achieve their goal. They are suc-
cessful, they are perceptive to good chances and are
courageous enough to bear responsibility.

A leader must promptly spot these qualities of
his or her subordinates and create all necessary
conditions for their effective realization.

An important aspect of HR management is
motivating personnel to offer new ideas for further
realization in the market conditions.

The most important thesis concerning quality
management is as follows: this policy is one of the
primary bases of the organization activity, it reflects
the activity content and integrates all its aspects.
Bearing the nuclear cluster in the mind, one should
conclude that substantiated development of the
policy and pursuing it in the process of the cluster
operation in total constitute one of the most impor-
tant conditions of creating the favorable environment
for coordination, interaction and cooperation of the
cluster organizations.

Favorable character of the environment ensures
the cluster development and creating a powerful
competitive structure that would operate efficiently
and compete successfully in the hi-tech market of
NPP building as well as would solve problems faced
in the process of power-generating units construc-
tion.

ISO international standards having TQM as their
part related to quality management must serve as the
foundation of the Nizhny Novgorod nuclear cluster
quality management policy.

On the basis of the above analysis the cluster’s
quality management policy can be formulated in the
following way (Figure 3):

1. Improvement of facilities quality as concerns
the unconditional provision of radiation and nuclear
safety, enhancing ecological safety of the nuclear
industry and the public’s positive assessment of
this activity.

2. Meeting specific requirements of NPP custom-
ers to radiation and nuclear safety, improvement of
the basic technology of WWER nuclear reactors.

3. Pursuing systematized policy and strategy
aimed at enhanced competitiveness of nuclear fa-
cilities being designed and constructed, expansion
of product markets.

4. Timely and reasonable decision-making in
the field of interaction of companied incorporated
by the cluster, entering NPP construction markets
abroad.

5. Care of resources and relations with organiza-
tions engaged in development and pilot production
of equipment for NPP and with suppliers.

6. Control of interaction process with due ac-
count of the fact that the activity capacity of the
cluster organizations total is higher than that of a
single organizations.

7. Assistance to attracting the cluster organiza-
tions workforce and satisfying its needs including
qualification improvement at the cluster level.

8. Leadership in competition and marketing.
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HOPMATWVB

OTpacneBou Katanor obopyaoBaHuUs
npevmyLliecTBa OT BHegpeHuUs

WU. 1. YBapoB, HaualbHUK yNpaBleHUs
UHOOPMALUOHHON NOAAEPKKHU 3aKYNOK
u nocraBok OAO <HUA3M»

[loCTUKEHWE W yaepKaHWe NUANPYIOLLMX NO3ULUIA
Ha MeXayHapoAHOM pbiHKe coopyeHns AQC TpebyeT
BHEPEHUS HOBbIX CUCTEM NMPOEKTUPOBAHMS U CTPOU-
TeNbCTBa, ONTUMM3aLIMKN NPOLLECCOB B3aUMOAENCTBUS
y4aCTHUKOB cTpouTenbcTBa ASC. PelleHne aTux 3agad
BO3MOXHO NpH ycnoBuu co3ganmsa EguHoro MHdop-
MaunoHHoro MpoctpaHcTBa (ENM), 06beanHsAowWwero
3aKa34vKa, NPOEKTUPOBLLMKA, KOHCTPYKTOPA, CTPOU-
Tens, NOCTaBLUMKa M SKCNNYaTHPYIOLLYIO OpraHnu3aLmio
nocpeacTBOM NPOrpamMMHbIX CPEACTB.

[NaBHbIM U3 3TanNoOB CO3aHns Takoro nHdopma-
LLMOHHOrO NPOCTPaHCTBa CTana pa3paboTka EamHoro
0TPacneBoro HOMEHKNATYPHOro Katanora o60pyAoBa-
HUS U MaTepuanos, UCMOb3yeMbIX MPU NMPOEKTUPO-
BaHWW, CTPOUTENLCTBE M aKcnnyaTaumm ASC (nanee
— Karanor).

CospaHune Kartanora npuBegeTt K JOCTUXKEHUIO
[IBYX OCHOBHbIX Lienein:

® onyyeHre onepaTMBHON U JOCTOBEPHON UH-
dopmauum 06 aKTyanbHOM pbiHKE 060pyAOBaHUSA U
maTtepuanos ans A3C, ero noTeHLmManbHbIX NoCTaB-
LLMKOB U MPOU3BOAUTENEW;

e oGecneyeHre BO3MOXKHOCTU OMnepaTUBHOIO
NNaHMPOBaHWS 1 yNpaBieHWUs KOMNAeKTaLMen n noc-
TaBKaMu 060pyaoBaHMA M MaTepuanoB Ha pa3HbiX
CTaausaxX NPOEKTUPOBAHUS U SKCMNAyaTauuu SHEPro-
6I0KOB, T.€. Ha BCEM XMU3HEHHOM Uukne A3C.

Pa6ouein cpepovt Katanora asnsetcs Enovia V6
— rn6kast PLM-cuctema komnanun Dassault Systems.
Enovia V6 no3BonsieT NpouM3Bo1Tb €e HAaCTPOMKY Noj
pelaemMblvi CNEeKTp 3agay U obecneynBaeT paboTy C
60/bWKMK 06bemMamMmmn MHGOPMALIMK, HTO OYEHb aKTy-
anbHO C y4€TOM OrPOMHON HOMEHKNATYPbI U3AENNUH,
noctaBnsieMblx Ha AJC. Mpwu atom Enovia V6 pgaet
BO3MOXHOCTb OJHOBPEMEHHON PaboTbl 60bLWOro
Konuyectsa nonb3osatenen B Katanore npu Hannyuu
BCEro fMlWb A0CTyna B MHTEPHET U YCTaHOBNEHHOMO
MHTepHeT-6pay3epa.

Ha Kaxayto eanHuuy o60pyaoBaHusi, BHOCUMYIO
noctaslWMKoM B Kartanor, obopmMmnsieTcs «kapTovka
060pyaOBaHUs», KOTOPas COAEPHKUT P XapaKre-
PUCTUK (aTpMOYTOB), OMUCHIBAIOLWNX U3aenune, 1 ne-
peyeHb CCbITOK Ha AOKYMEHTALMIO, OTHOCSLLYOCS K
3TOV eAMHNLLE 060PYA0BaHUSA (HEPTEMKM, TEXHUYECKME
ycnoBus, 3D-mozenb u ap.). ATpUGYTUBHbLINA cOCTaB
KapTO4KM ¥ NnepeyeHb AOKYMEHTALMKU AN KaXKaoro
KOHKPETHOr o TMNa 060pyA0BaHNUS UHAWBUAYaNbHbI U
onpeaensioTcs 3apaHee, Ucxoan ns MHGoPMaLMOHHON
notpe6HOCTM Bcex yd4acTHMKoB Katanora. B uenom
Katanor cogepxut pazHoo6pasHyto MHbopMaLuio
0 TEXHWYECKMX NapameTpax 060pya0BaHUS, ero cTo-
MMOCTU, CPOKax M3roTOB/IEHUS U MOCTaBKM, a TaKkKe
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06 YyCNOoBUAX IKCNNyaTaLMu, NPOBEAEHNS NNaHOBOro
06CNy>XMBaHUS, peMOHTa U T.4.

OCHOBHbIMM y4aCTHMKaMK npotiecca MHdopma-
LIMOHHOrO 06MeHa B KaTanore aBnsioTcs:

® 3aKa3yuK — KOMNaHus, pa3mMecTuBLUas 3aKasbl
Ha cTpouTenscTBo ASC, ynpasnsiowas cpoKkamu u
CTOMMOCTbIO CTPOUTENLCTBA, a TaKKe NpoBoAsLLan
OLLEHKY KayecTBa MCMo/ib3yemMoro o60pyaoBaHua m
maTepuanos B NpoLiecce aKcnnyaTaunn 06bEKTOB;

® MOCTaBLUMKK 060PyAOBaHUS U MaTepuanos
— KOMMaHuW, NOCTaBASIOLME CBOIO MPOAYKLUMIO ANS
aTOMHOM 0Tpac/n 1 pasmMeLlaiole tHhopmaLmio o
Hen B KaTanore;

® MPOEKTHblE U KOHCTPYKTOPCKWE KOMMaHuK
— KOMNaH1u, OCyLLEeCTBASIOLME NPOEKTUPOBAHKNE U
CTPOUTENBCTBO HOBbIX 06beKTOB ASC 1 nonyyaioLune
13 Katanora MHpopMaLmio 0 TEXHUYECKMX NapameTpax
060pyf0BaHNS 1 O BO3MOXHbIX NOCTaBLLMKaX;

e onepatop AQC — KOMMNaHus, ocylecTBAsOWan
aKcnnyaTaumio ASC u nonyyatowas n3 Katanora uH-
dopMaLmio 06 IKCMyaTaLUOHHbIX XapaKTepUCTUKax
YCTaHOBJ/IEHHOr0 060PYL0BaHMS;

o BepudukaTtop (OAO «HUAIM») — KoMNaHua,
ABAAOLWAACA LEHTPOM BepUOUKALIMKU JaHHbIX U OCY-
LecTBASIIOLLAN TEXHUYECKYIO NoaaepKy KaTanora.

O6beanHeHue Bcex yyacTHuKoB Katanora B EUIM
nossonset GopmannsoBaTb U CTaHAapTU3MPOBaTb
npouecchl U NpaBuia B3aWMOLENCTBUSA UX MEXAY
CO6OW, YTO MPUBOAMUT K CYLLECTBEHHOMY COKPALLEHNIO
BPeMeHN KOMMYHUKaLMK. YyacTue B KaTtanore gaet
PSA NPEMMYLLECTB KaK Npon3BoanTeNs M 060pyaoBa-
HWS U MaTepuanoB, TaK U KOMMaHWUAM — NOTPEBUTENAM
KaTtanora:

3aKa34uK nonyyaer:

® OnepaTuBHYIO U AOCTOBEPHYIO MHDOPMALMIO O
pblHKE 060PYAOBaHMS U MaTeEPUAsOB;

® CTaHJapTU3MPOBaAHHOE ONUcaHue NocTaBLUM-
KOB 060pYy0BaHUS 1 UX NPOAYKLIK;

® aKTyallbHYyl0 MHPOPMaLMIO O CTOMMOCTH 06O-
pyAOBaHWS U MaTepuanos.

KomnaHua-nocTaBLUMK NonyvaeT:

e nnatbopmy Anst NPOABUKEHUS NPON3BOAUMON
NPOAYKLMU U «BUTPUHY» AN PEKNaMbl HOBbIX TUMOB
o6opyaoBaHus;

® yrnpouleHne KOMMYHWKaUUM C NMPOEKTHbIMU
KOMMNaHUAMM Mpu BblGOpe 060pyAOBaHUS Ans Npo-
BeEHUS KOHKYPCHOM NpoLueaypbl 3aKynok;

® rapaHTUPOBAHHOE y4acThe B KOHKYPCHBbIX NPO-
Leflypax 3aKynKu 1 CHUXEHUE PUCKOB, CBSA3AHHBIX C
HECOOTBETCTBMEM TEXHUYECKON JOKYMEHTaLMU Ha
06opyaoBaHne TPeGOBaHUAM 3TUX KOHKYPCOB.

MpoeKTHas KOMMNaHusa nonyyaer:

® BO3MOXHOCTb GbICTPOM OLLEHKM M BbiGopa
060pyAOBaHMS MO CTaHAAPTU3UPOBAHHOMY NEPEYHIO
aTpubyToB;

¥ MaTepuanoB —

® BO3MOXHOCTb OMnpeaesieHns NoTeHLUManbHbIX
NOCTaBLUMKOB A NPOBEAEHNUS KOHKYPCHBIX NpoLesyp
3aKYMKK1 U UX YyBEJOM/IEHUS O KOHKYPCE;

® LCKloYeHWe OWMBOK py4HOro BBoAa MHGOp-
MaLyu1 NPU U3roTOBIEHUM TEXHUYECKOW 1 3aKyNOYHOM
[OKyMEHTaLMU.

Onepatop A3C nonyyaet:

® [OJSTHYIO NEKTPOHHYIO GUBNNOTEKY aKTyanbHON
TEXHUYECKON AOKYMEHTaLMKU Ha 3KcnayaTupyemoe
o6opyfoBaHue 419 NPOBEEHUs ero 06CyKnBaHUa
1 PEMOHTa;

® BO3MOXHOCTb B3aMMOAENCTBUSA C MOCTaBLiMKa-
MU 3KCMlyaTMpyemoro o6opyfoBaHust N0 BONpocam
rapaHTUHbIX 06513aTeNbCTB UK NOCTABOK 3anacHbIX
YyacTen.

B HacToslee BpemMs BEAETCS NPOMbILLNEHHOE
HanonHeHve KaTanora. 3aBepLieHne NnepBoro atana
HanofHEHUS, OXBaTbIBalOLLErO0 OCHOBHOW NepeyeHb
HOMEHKNATYPHbIX NO3ULLMIA 060PYAOBaHMS, UCNONb3Y-
€eMOoro Ha coBpeMeHHbIX ASC, HameyeHo Ha CEHTAOPb
2011 roga. B panbHenwem HOMEHKNATypHbIN nepe-
YyeHb 060pyaoBaHus B Katanore 6yaeT NocTOSHHO
pacwupaTbes.

Heo6Xx0AMMO OTMETUTb, 4TO aHaNoroB MHGopma-
LIMOHHbIX 6a3 AaHHbIX, NOA0GHbLIX KaTanory, B Apyrux
OoTpacnsx NpoMblLLIeHHOCTH Poccrm noKa HeT. Tpaaum-
LLMOHHO BCe NOTpebuTenn o60pya0BaHUs CO34atoT U
pa3BMBaIOT CBOM KaTanoru, nHbopmaLms B KOTOPbIX
y3KocrneuuanmaunposaHa. l1pu 3Tom Ucnonb30BaTh UH-
dopmaLmio U3 TaKoro KaTanora Ha cneaytowem atane
JKMBHEHHOIO LIMKNa TOro e caMoro o6opyaoBaHus
6bIBaET, KaK NpaBuI0, HEBO3MOMKHO.

Maes nonHoro MHGOpMaLMOHHOIO CONPOBOXKAE-
HUs 060pyA0BaHMSA Ha BCEM €ro XU3HEHHOM LuKe B
dopmarte EamHoro Katanora co3aaet 6osblioe npe-
MMYLLECTBO A/19 aTOMHOW OTpaciu U Ka4yeCTBEHHbIN
CKa4oK ANs ee pa3BUTUS.

PaspaboTka cTpyKTypbl Katanora ocywecTsns-
eTcsl B COOTBETCTBMU C MpUHLMNaMu cTaHgapTa I1ISO
15926, KOTOpbI OroBapuBaET eANHbIV MEXAYHaAPOA-
HbI popmaT 0O6MeHa AaHHbIMU. Takum o6pas3om, B
fanbHewWwweM 310 N03BONUT UHTerpuposaTb Katanor
B Nt060€e MHPOPMaLMOHHOE NPOCTPAHCTBO, NOCTPO-
E€HHOE Ha TeX e NpUHUMNax.




STANDARD

Industry catalogue of equipment and materials:
advantages of introduction

I. D. Uvarov, head of procurement
information support department, NIAEP

To gain and maintain the leading position in
the international NPP construction market it is
required to introduce new designing and build-
ing systems and to enhance the interaction of
construction participants. It is possible to solve
these problems through creating Uniform Infor-
mation Space (UIS) that would integrate activities
of the customer, designer, developer, builder,
supplier and operating company by means of
using software.

At the main stage of creating UIS the Industry
Uniform Nomenclature Catalogue of Equipment
and Materials that are used in designing, con-
struction and operation of NPPs is compiled.

The Catalogue will help achieve two main
goals:

to receive promptly reliable information about
the present market of equipment and materials
for NPP, the prospective suppliers and manu-
facturers:

to plan and manage the stocking and supply
of equipment and materials at various stages of
power-generating units designing and operation,
i.e. during the whole NPP life cycle.

The Catalogue uses Enovia V6, a flexible
PLM-system developed by Dassault Systems
company, as its workspace. Enovia V6 can be
adapted to a wide range of tasks and processes
a large volume of information. It is very important
in view of a large nomenclature of products sup-
plied to a NPP. Enovia V6 enables a large number
of users to work with the Catalogue at the same
time provided there is an access to Internet and
a browser is installed.

For each equipment unit listed in the Cata-
logue by a supplier, an «equipment card» is made
that contains the characteristics of the unit and
references to the documentation related to the
unit (drawings, technical specifications, 3D model,
etc.). The list of the equipment characteristics and
documentation is made individually for each unit
type taking into account the information require-
ments of the Catalogue participants. Upon the
whole the Catalogue contains diversified informa-
tion about technical parameters of equipment, its
cost, time of manufacture and supply, operation
conditions, routine maintenance, repairs, etc.

The main participants of the data exchange
by means of the Catalogue are:

e Customer — a company that has placed
an order for NPP construction; it controls the
cost and duration of construction, evaluates the
quality of equipment and materials during the
facility operation;

e Suppliers of equipment and materials
— companies that supply their products to the
nuclear industry and publish information about
them in the Catalogue;

e Designing and developing companies that
are engaged in designing and operation of NPPs;
they take information about the technical param-
eters of equipment and prospective suppliers
from the Catalogue;

e NPP operator — a company that operates
an NPP; it takes information about operating
characteristics of the installed equipment from
the Catalogue;

e Verifier (NIAEP JSC) — a company that
performs the functions of the data verifying
center and provides technical support of the
Catalogue.

Through uniting all participants of the Cata-
logue in the uniform information space it is
possible to formalize and standardize the proc-
ess and rules of their interaction, which will
result in a shorter period of communication
between them. Participants of the Catalogue,
both suppliers of equipment and materials and
users of the Catalogue, will gain the following
advantages:

Customer promptly receives:

— reliable information about the market of
equipment and materials;

— standardized description of the equipment
suppliers and their products;

- reliable information about the cost of equip-
ment and materials.

Supplier receives:

— a platform for promotion of the manufac-
tured products and a medium of advertising new
types of products;

— a simpler process of communication with
designing organizations when equipment is cho-
sen on a tender basis;

— guaranteed participation in tenders and
lower risk of nonconformity of the technical docu-
mentation to the requirements of tenders.

Designing company receives:

— a possibility to choose and evaluate quickly
required equipment using a standardized list of
parameters;

— a possibility to find quickly prospective
suppliers and to notify them promptly about a
tender;

— exclusion of errors related to manual data
input when technical and purchasing documen-
tation is compiled.

NPP Operator receives:

— a complete e-library of technical documen-
tation required to operate and maintain the in-
stalled equipment;

— a possibility to communicate with the sup-
pliers of the equipment operated and to discuss
the matters of guarantee commitments or spare
parts supply.

Now the list of products is being made for
the Catalogue. The first stage of the work will be
completed in September 2011 when the main
list of the equipment used at modern NPPs is
compiled. Further on the nomenclature list of
equipment will be expanded.

Itis noteworthy that other industries of Russia
do not have databases similar to the Catalogue.
Traditionally, all users of equipment create Cata-
logues of their own, and data in the Catalogues
is strictly specialized. As a rule, it is impossible
to use the information from such Catalogues
about the same product at another stage of the
product life cycle.

The idea of the complete information support
of equipment during its life cycle in the format
of the Uniform Catalogue is promising in terms
of bringing advantages to the nuclear industry
and its development.

The development of the Catalogue structure
is effected in accordance with ISO 15926 inter-
national standard that describes the uniform
international format of data exchange. It means
that in future the Catalogue will be integrated
into any information space built on the same
principles.
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MNAMATb

[lepBblW «aTOMHbIN MUHUCTP» Poccuu

25 uioHa 2011 roga cKkoH4ancsa Bukrtop
HukutoBU4 MuxaitnoB, BbifaloWMIACA y4EHbIN
U OpraHu3aTop aTOMHOW OTpac/iu, akageMuK
PAH, gupekTop ®IrYM «MHCTUTYT cTpaTeruyec-
KOWM CTaGUNbHOCTH», MOYETHbIN Hay4HbIi PYKO-
soautenb ®rYN «Poccuickui pepepanbHbiin
fAfAepHbI LeHTp - BHUU akcnepumeHTanbHOM
¢$u3nKn», MuHUCTp Poccuiickoinn degepauumn
Mo aTOMHOM 3Heprum B 1992-1998 rr.

BukTop HukutoBuY Muxannos poguncsa 12
despana 1934 roga B cene ConpoHoBo Moc-
KOBCKOM 06nacTu. Ero getckue rogbl NpoLnv B
TSKENENLWNX YyCI0BUSIX BOEHHbIX 1eT. 3a60Ty 0 6€e-
30MacHOCTM CTPaHbl OH BOCMPUHMUMaN Kak CBOIO
BaKHEMNLLYo MnYHyto 3aaavy. lNepBble XU3HEHHbIE
MCMbITAHUS 3a/10XXM/TM OCHOBY €ro LiefieycTpem-
JIEHHOWN, HEYKPOTUMOM HaTypbl, KOTOpas Buaena
60NbLIME Lienn 1 Npo6aemMbl U OTbICKMBana nyTu
K MX PELLEHMIO.

Mocne okoH4aHus B 1958 rogy MOCKOBCKOro
UHXEHEPHO-OUBNYECKOr0 MHCTUTYTa OH NOCTYMNWA
Ha paboTy B TeopeTnyecKoe otgenenve Kb-11
(cenyvac POAL-BHUNID), koTopbiM pyKoBOAWN
aKageMuK A. b. 3enbaosuy. Buktop HUKUTOBMY
ObICTPO A06MNCS BbIAAKOLWMXCS YCNEXOB B pas-
paboTKe HOBbIX 06Pa3L0B SAEPHbIX U TEPMO-
ANepHbIX 3apsSA0B.

B. H. MuxainoBs B nepBoe AecATUIeThe CBOEW
paboTbl caenan UCKIYMTENIbHO MHOTO, CO34aB
HOBbIE MPOTOTUMbI SAEPHbIX U TEPMOSAEPHbIX
3aps0B CepUHOro SaepHoro 60eBOro ocHalle-
HWS, CTaBLUEro OCHOBOW AE€PHOr0 CAEPKUBAHMUSA
Ha NPOTSXKeHWUW psiaa aecatuneTui. Ero goctu-
EHUS oTMeYeHbl B 1967 rofy npucyaeHmem
JIeHWHCKOM Npemuu.

Cneaytowue 20 net ero agesATenIbHOCTH 6bln
CBfi3aHbl C pa3pabOTKOM YHWKANbHbIX CPEACTB
OMarHOCTUKM UMMYNbCHBIX NPOLECCOB, HOBbIX
TEXHONOTMI NPOBEAEHUS SAEPHbIX UCMbITAHWUM.

B nepuog ¢ 1969 no 1988 r. B. H. Muxan-
nos pa6otan B HAN uMnynbCHON TEXHUKM, e B
KayecTBe IMaBHOIr0 KOHCTPYKTOpPa M AMpeKTopa
PYKOBOAWN CO3A@HNEM HOBbIX CPEACTB GUINYECKMX
n3mepeHuin. B 1982 rogy ero pabota 6blia 0TMeYe-
Ha npucyxaeHnewm [ocy1apCTBEHHOM NPEMUM.

B. H. Muxa#noB siBnsieTcs ocHoBaTeNeM Ha-
YYHOW LWKOJbI MO GU3UKe B3PbIBHOIO AeNeHUs
A0ep ¥ AMarHOCTUKE OIHOKPATHbIX MMMYIbCHbIX
NpPOLECCOB NMPOHUKAOLWNX U3STYHEHUN.

B 1988 rogy B. H. Muxainos nony4un HasHa-
YyeHne 3aMeCcTUTENEM MUHUCTPA CPEHErO Mallin-
HOCTPOEHMS N0 SAEPHO-OPYKENHOMY KOMMEKCY.
B 370 BpeMms ¢ LieNbio yyYLleHUs 9KONOrMYeCKOM
06CTaHOBKM OH BbICTYMWT MHALIMATOPOM PE3KO-
ro OrpaHUYeHuns Yncna aaepHbIX UCMbITAHWI Ha
CemunanaTMHCKOM MOJ/IMFOHE U Ka4eCTBEHHOIO
YCOBEPLLIEHCTBOBAHUS TEXHONOTMMIA NOA3EMHbIX
A0EPHbIX UCMbITAHUNA.

B Havane 90-x rogoB 6narogaps nocneaosa-
TENbHOW U apryMeHTUpoBaHHOM no3unumu B. H.
Mwuxa#noBa yganocb OTCTOSTb €AMHCTBO aTOMHOM
oTpacau, n 20 auBapsa 1992 roaa 6b110 CO34aHO
MwuHucTepcTBo Poccuiickon degepalim no atom-
HOM 3Heprun. 3 mapTa 1992 roaa B. H. Muxau-
noB YKkazoM lpesugeHta Poccun HasHavaeTcs
pyKOBOAWUTENEM HOBOIrO MMHUCTEPCTBA.

B 90-e roapbl B. H. Muxannos nposiBun cebs
KaK BblAaloLWWNCs OpraHu3aTop MeXayHapoaHoro
coTpyaHu4yectBa Poccuitckon deaepaummn B 06-
NacTV SAEPHbIX TEXHOIOMMI, YTO COAENCTBOBANO
COXpaHeHWIo aTOMHOM OTPac/iv B YCNOBUAX KPU-
31Cca 1 3aN0XU10 OCHOBbI 1151 €€ AanbHENLIEro
pasBUTUS.
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Mon pykoBoacTBOoM BuKTOpa HMKUTOBMYA
Oblla NpoBeAeHa MOAEPHU3aLMSA F4EePHO-0pY-
YKEMHOro KOMMEeKca B HOBbIX 3KOHOMUYECKMUX
ycnoBusix. NpaKTnyeckne goctuxkeHus B. H.
MuxannoBa B 3TOT nepuoa OoTMeyeHbl locy-
[lapcTBeHHOM npemuen PP B o6nactu HayKku
N TEXHUKM.

Kak 4neH CoBeta 6e3onacHoctn Poccuun B
nepuoa 1995-1998 rr. B. H. Muxannos noc-
nefoBaTenbHO OTCTavMBa Ha rocyfapCTBEHHOM
YPOBHE aepHbIN cTaTyc Poccun, cbanaHCcMpoBaH-
HOe eMHCTBO B CTPYKTYPE SAEPHbIX CUIT MEXay
PBCH, BM® 1 BBC. B poccuitcko-ameprKaHCKowM
KOMMWCCHM MO 3KOHOMMWYECKOMY M TEXHOSIOTMYecC-
KOMY COTPYAHWMYECTBY OH NocnefoBaTefibHO U
3dbeKTUBHO 3almLLan nHTepecobl Poccuu.

B 1992 roay B. H. MuxainnoB 6bin Ha3Ha-
4yeH Hay4yHbIM PYKOBOAWUTENEM K/O4YEBOW Op-
raHu3auunmn s4epHO-0pYXKEeNHOro KoMniaexkca
— Poccuiickoro ¢peaepanbHOro aAepHoro LeHTpa
— Bcepocceuniickoro Hay4yHO-nccneaoBaTenbCKoro
WMHCTUTYTa S4EPHON GUBUKMK.

BaxkHerwwnm BKnagom B. H. MuxannoBa B
o6ecneyeHne pexxmma HepacnpocTpaHeH!s, yK-
pennexHne MexayHapoLHOM 6€30NacHOCTU U CTa-
6UNbHOCTM fiBMNacb paboTa B Havane 90-rofos
no BbIBOAY AlePHbIX 60€NpUNacoB C TEPPUTOPUN
YKkpauHbl, benopyccum n KazaxctaHa, ycTaHOB-
NeHnto 6e3bSAepHOro cTaTtyca 3TMX rocyaapcTB U
npucoeamMHeHuno nx B 1994 rogy K Jjorosopy no
HepacnpoCTPaHEeHWUIO SAEPHOI0 OPYKHUS.

Mo nunymnatnee B. H. MuxannoBa ¢ 1992 .
MacluTabHble paboTbl B Poccumn 6biivM Hanpas-
NleHbl Ha ycuneHve GU3nN4ecKom 3almuTbl, y4éTa
SAEepPHbIX MaTepuasnoB U yKpenieHue aKCnopT-
HOro KOHTPONS, KOTOpble 06ecneymnu coxpaH-
HOCTb flepHoOoMacHbIX MaTepuanoB B Poccuun
M NpUBNIEYEHME UHBECTULINI N3-3a pybexka. lNo
Cornauwenuio 1992 r. CLLA Bbigenunu cpeactsa
Ha CTPOMUTENbCTBO XPaHWIULLA Ha KOMOGUHaTe
«Masik» 4ns NYTOHUS M ypaHa, AEMOHTUPYEMBbIX
U3 SAepHbIX 3apsaoB.

B. H. MuxannoBy npuHagnexart UHMLMaATUBDI
3aKJIYEHNS ABYXCTOPOHHMX cornawenui ¢ CLUA,
dpaHumein, KHP, Benukobputanuei, MHanen, lep-
MaHuen, MpaHowm, Utanunen, KaHagow, AnoHunen
B aTOMHOM 061aCcTH, a TaK¥Ke Mo pa3BUTUIO MHO-
rOCTOPOHHEro CoTpyAHUYecTBa Ha 6a3e MATATI
n MexayHapogHoro HTLL.

BaHbIM acrekTom geatenbHocTn B. H. Mu-
XaWnioBa sBNSeTCs oTCTauBaHWe Uaeu MHOro-
NoAsSiPHOro MUpa, Mecta B Hem Poccuun 1 ponu
coTpyaHuyecTBa ¢ Kutaem gns noanepmaHus
cTpaTernyeckomn ctabmnbHOCTU MUpa.

B 1996 r. B. H. MuxannoB BHEC CYyLLECTBEH-
HbIW BKN1aJ B opraHn3aLmnio MOCKOBCKOM BCTpeyn
BOCbMMW [flaB rocyAapcTs no aaepHon 6esonac-
HOCTW, NPEANIOXMB psa GyHAAMEHTaNbHbIX naewn
Mo YKPEenieHnio pexnma HepacnpocTpaHeHns
AEPHOI0 OPYXMS U YKPEMNEHUIO CTabUNBbHOCTH
B MUpe (pa3MeLLeHNe 9AePHOro OPYKUs TONbKO
B npejenax HaluMOoHabHbIX FPaHuL).

B. H. MuxannoB 6bin1 MHULKATOPOM OTKPbI-
TOro Avanora ¢ o6uecTBOM No BONpocam atom-
HOWM OTpac/in, 4TO BO MHOrOM CNoco6CTBOBaso
YMEHbLUEHUIO paanodobun B Hallewn cTpaHe u
NOBbIWEHWIO JOBEPUS K aTOMHOM OTpac/iu B
mupe. M nnyHo HanvcaHo 6onee 100 ctatewn
n 6onee 10 moHorpadwuit 0 ponun 94epPHOro opy-
WS B COBPEMEHHOW MUpe.

Ero orpomHasi 3acnyra B TOM, 4TO K HacTos-
LeMy BPEMEHM CTasu LUMPOKO U3BECTHbI MHOTUE
CTPaHMLLbl UICTOPUM M FEPOMYECKOro NOABMIa Ha-
Lero Hapojaa B CO3jaH1K SAEPHOM0 OPYXKUS.

LLInpoKo n3BecTHa B Halllel cTpaHe 1 B Mupe
ero 3amevatenbHas KHura « — «acTpeb».

B 1997 r. B. H. MuxainoB BHec peluatoLmnm
BK/laj B OpraHv3aLmio BaxKHenWwero anemMeHTa
KOHTPO/IA HaeXHOCTN M 6e30NacHOCTU faep-
HOro apceHana Poccuu B yCnoBusx AeNCTBUS
[JoroBopa 0 BCeOOGBLEMNIOWEM 3anpelieHnm
AA0EPHbIX UCMbITAHUI — MPOBEAEHNEe perynsap-
HbIX HE4EePHOB3PbIBHbIX 3KCNEPUMEHTOB Ha
LleHTpanbHOM nonunroHe Poccuitckon depe-
pauuu.

B 1997 r. B. H. MuxainnoB, MUHys CTyrneHb
YneH-KoppecnoHaeHTa, 6bin n3bpaH akageMu-
KoM PoccuicKom akaeMnn HayK. Takoe pegroe
NpU3HaHWe BbIAAOLWMXCA Hay4YHbIX 3acnyr 66110
paHee NPOAEMOHCTPUPOBAHO NOASAM, COCTaBAS-
IOLLLMM ropAOCTb OTeHeCTBEHHOM Hayku, — U. B.
KypuatoBy u A. [1. CaxapoBy.

Ykasom lNpesngeHTta Poccun B Havane 1998
roga B. H. MuxainnoB no ero npocb6e 6bi1 nepe-
BeAEH Ha Hay4Hyto pa6oTy u no 2007 r. ABnsn-
csl Hay4HbIM pykoBoantenem POALI-BHUNID,
B 3aTeM Obl1 Ha3Ha4yeH NOYETHbIM Hay4YHbIM
pyKoBoauTenem Poccuinckoro degepanbHOro
aaepHoro ueHTpa — BHUWM akcnepumeHTanbHoOM
GU3NKKM 1 anpeKTopoM MHCTUTyTa cTpaTteru-
yeckom ctabunbHocTM MmnHaToma Poceuu, Ko-
TOPbIY 6Gbl1 OPraHM30BaH No ero MHULKMaTUBeE
B 1999 roay.

3a ycnexu B TpyaoBou gedatenbHocTy B. H.
MuxannoB HarpaxkaeH opaeHamu «3a 3acnyru
nepeg OteyectBom» Il ctenenn (1995 r.), «3HaK
MoyeTar» (1962 r.), Toyaosoro KpacHoro 3HameHu
(1974 r1.), meganamu. OH BblN TaKXKe HarparkaeH
OAHOW M3 BbICLWKX Harpag Kutanckon HapoaHow
Pecny6nuku.

Bca nonyBekoBasi MHOrorpaHHas aestenb-
HocCTb B. H. MunxainnoBa B aTOMHOM OTpacTu ABNs-
€TCA rpa¥KAaHCKMM NOABUIOM U IPKUM NPUMEPOM
cnyxkeHusa Poccuu.

CseTnas namsitb 0 Buktope Hukutosmnye Mu-
XannoBe, BENMKOM CbiHe Poccuu, 1 ero 3ameda-
TeNbHbI€ JOCTUXKEHUS, €r0 }U3HEHHbIN NpuMep
BCeraa OCTaHyTCs C HaMu.

Oupektop POAL-BHUHID

B. E. KOCTIOKOB

HayuHbl# pykoBogutennb POSAL-BHUNID
akapemuk PAH P. U. UWJIbKAEB
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The first «<atomic minister» of Russia

Victor Mikhailov, the Minister of Atomic
Energy of the Russian Federation in 1992
through 1998, deceased on June 25, 2011.
He was an outstanding scientist and organ-
izer of the nuclear industry, Academician of
the Russian Academy of Sciences, Director
of Institute of Strategic Stability, Honorary
Scientific Supervisor of Russian Federal
Center - All-Russian Research Institute of
Experimental Physics.

Victor Mikhailov was born on February 12,
1934 in the village of Sopronovo of the Mos-
cow region. His childhood coincided with the
dramatic years of WWII. The pursuance of the
country’s security was perceived by him as his
most important task. The ordeal of his childhood
formed his indomitable character: he got able to
formulate goals of paramount importance, to see
real problems and find ways of their solution.

Upon graduation of Moscow Engineering and
Physical Institute in 1958 he was employed by
the theoretical division of KB-11 design office
(now Russian Federal Nuclear Center — All-Rus-
sian Research Institute of Experimental Phys-
ics) headed by Academician Ya. Zeldovich. In
a short period of time Mr. Mikhailov achieved
tremendous success in developing new samples
of nuclear and thermonuclear charges.

In the first decade of his activity Victor
Mikhailov did a lot to create new prototypes of
nuclear and thermonuclear charges for military
equipment that became the foundation of nuclear
deterrence for decades. For his achievements he
was rewarded the Lenin Prize in 1967.

Next 20 years he was engaged in developing
unique methods of diagnostics of pulsed process
and new technologies of nuclear tests.

Since 1969 through 1988 Victor Mikhailov
worked in Research Institute of Pulse Technique
where, being the Head Designer and then the
Director, he supervised the development of new
methods of physical measurement. He was re-
warded the State Prize in 1982.

Victor Mikhailov is a founder of the scientific
school of physics of atomic nucleus explosive
fission and diagnostics of single pulsed process
of penetrating radiation.

In 1988 Victor Mikhailov was nominated as
the Deputy Minister of Medium Mechanical Engi-
neering responsible for nuclear weapons produc-
tion. That time he initiated significant limitation
of nuclear tests at Semipalatinsk test site and
improvement of subsurface nuclear explosions
technology in order to make the ecology better.

In the early 1990s, thanks to persistent and
well-grounded argumentation of Mr. Mikhailoy,
the unity of the nuclear industry was preserved,
and Ministry of Atomic Energy of the Russian
Federation was set up on January 20, 1992.
By the Decree of the President of Russia Victor
Mikhailov was nominated as the minister.

In the 1990s Mr. Mikhailov demonstrated the
outstanding ability to organize international coop-
eration of the Russian Federation in the nuclear

field. This activity contributed to the preservation
of the nuclear industry and laid the foundation
of its further development.

In the difficult 1990s Victor Mikhailov as-
sumed the responsibility to maintain the nuclear
status of the Russian Federation and the status
of the nuclear industry, and was quite successful
in this undertaking. The team of Russian Federal
Nuclear Center, colleagues and disciples of Vic-
tor Mikhailov are grateful to him for his support
and assistance.

Under Mikhailov’s supervision modernization
of nuclear weapons production has been effected
in the new economic conditions. The practical
achievements of Victor Mikhailov gained in that
period were rewarded with the State Prize of the
RF in the field of science and technology.

Being a member of the Security Council of
Russia in 1995-1998, Victor Mikhailov persist-
ently defended the nuclear status of Russia at
the state level, balanced unity of nuclear forces
in the relations between Strategic Missile Troops,
the Navy and the Air Force. He was very effective
in defending interests of Russia in the Russian-
American Economic and Technical Cooperation
Commission.

In 1992 Victor Mikhailov became the sci-
entific supervisor of the key organization of the
nuclear weapons complex — Russian Federal
Nuclear Center — All-Russian Research Institute
of Experimental Physics.

Mikhailov’s activity in the early 1990s aimed
at withdrawal of nuclear ammunition from Ukraine,
Belorus and Kazakhstan, at ensuring nuclear-
free status of these states and their adherence
to Nuclear Non-Proliferation Treaty contributed
greatly to non-proliferation regime and strengthen-
ing international security and stability.

At Mikhailov’s initiative since 1992 large-
scale activity in Russia was aimed to improve
physical protection, stocktaking of nuclear ma-
terials and strengthening export control. The ac-
tions helped keep nuclear— dangerous materials
in Russia and attract investment from abroad.
According to the Agreement of 1992 the USA
financed the construction of a storage for plu-
tonium and uranium from dismantled nuclear
charges at Mayak enterprise.

Victor Mikhailov initiated bilateral agreements
with the USA, France, China, Great Britain, India,
Germany, Iran, Italy, Canada and Japan in the
nuclear field and development of multilateral
cooperation within IAEA and International Re-
search and Technical Center.

An important aspect of Mikhailov’s activity is
standing for the idea of multi-polar world, Rus-
sia’s place in it and importance of cooperation
with China to maintain the strategic stability in
the world.

In 1996 Victor Mikhailov made an important
contribution to the organization of the Moscow
summit of eight states devoted to nuclear secu-
rity, and offered some fundamental ideas aimed
at strengthening non-proliferation regime and
stability in the world (deployment of nuclear
weapons only within the national borders).

Victor Mikhailov was an initiator of a dialogue
with the public on the matters of the nuclear in-
dustry; the dialogue resulted in decreased radio-
phobia in the country and increased confidence in
the nuclear industry in the world. He is an author
of over 100 articles and 10 books about the role
of nuclear weapons in the modern world.

To his meritis the fact that now many pages
of history and heroic deeds of our people in creat-
ing nuclear weapons are well-known.

His outstanding book «l am a «Hawk»» is very
popular in Russia and the world.

In 1997 Victor Mikhailov made a decisive
contribution to the organization of the most im-
portant element of securing reliability and safety
of the nuclear arsenal of Russia in the conditions
of Comprehensive Nuclear Test Ban Treaty, initiat-
ing regular non-explosive experiments at Central
Test Site of Russia.

In 1997 Victor Mikhailov was elected an
Academician of the Russian Academy of Sci-
ences without being a corresponding member
of the Academy. Such recognition of outstanding
scientific achievements had been expressed to
the best people of Russian science — Igor Kur-
chatov and Andrei Sakharov.

In the beginning of 1998, by the Decree of the
President of Russia and at his personal request,
Victor Mikhailov was transferred to scientific work
and appointed as the scientific supervisor of the
Russian Federal Nuclear Center; he kept the
position till 2007. Then he was nominated as the
Honorary Scientific Supervisor of the center and
the Director of the Institute of Strategic Stability
of the Ministry of Nuclear Power Production that
was organized in 1990 at his initiative.

For his achievements Mr. Mikhailov was re-
warded with orders «For Service for Fatherland»
of the 3rd degree (1995), «Sign of Honor» (1962),
«Labor Red Banner» (1974), medals.

The diversified activities of Victor Mikhailov
in the nuclear field performed for half a century
are an example of a heroic deed and brilliant
service to Russia.

We will always keep remembering Victor
Mikhailov, a great son of Russia, we will always
keep remembering his outstanding achieve-
ments and his example of how to serve to the
Fatherland.

V. KOSTYUKOV, Director, Russian Federal
Nuclear Center - All-Russian Research
Institute of Experimental Physics

R. ILKAEYV, Scientific Supervisor,
Academician of RAS, Russian Federal
Nuclear Center - All-Russian Research
Institute of Experimental Physics
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«PeanncTtom 6bITb TPYAHO, FTOPbLKO...»

«[Ana ucnbiTaTenen AAEPHOro opy-
}Xuq Bcerga 6bi1a ogHa NpuBUaerus
— ObITb B NepBbIX pajax o6y3gaHus
AAEPHON CTUXUN».

[TPOHUKHYTb B MMKPOMMP, 4eM, COGCTBEHHO,
1 3aHMMatoTC GU3UKU-SAEPLLMKM BCIO BTOPYIO
NonoBMHY BeKa XX 1 Ha4yano BeKa HblHELHEro,
BO3MOXHO JIMLLb C MOMOLLbI0 MPUOOPOB, CO3aaH-
HbIX YENTOBEKOM: YHEHBIM, MHKEHEPOM, KOHCTPYK-
TOPOM, TEXHOJSIOrOM, paboyunm. «[lpubop — 3To
rnas, npy NOMOLLM KOTOPOrO MOXHO 3arnsHyTb B
MUKPOMMP. ITO O4EHb BaXKHO», — MOCTOSIHHO NOB-
Topsan Buktop HUkntoBMY Muxainos. ®U3nK-Teo-
PETUK, IKCNepuMeHTaTop, Npodpeccop, akagemMuk,
CBOIO TPYAOBYIO 6Morpaduio OH HavymMHan B 1958
rofly nocsne okoH4aHus MU®OU B spepHoM LeHTpe
Ap3amac-16, HbiHe BHUNID. 3gecb UM nnMyHO
M noj ero pyKoBOACTBOM pa3paboTaHO OKOI0
[ecsiTKa 06pa3L 0B SAEPHbIX U TEPMOSAEPHbIX
3apa40B C BbICOKMMU TaKTUKO-TEXHUYECKUMMU
XapaKTepucTMKamu, KOTopble A0 CEero AHS CTo-
AT Ha BOOPYXXEHUU B POCCUMMCKOM apMnn. ITOT
BaHblIM aTan 6uorpadun B. H. MuxainnoBa yxe
[I0BOJIbHO LUMPOKO OCBELLEH B NMeYaTy, TaK e Kak
n Bpems ero npebbiBaHWa Ha NOCTY MUHWUCTPA
Poccuitckon depgepauun No aTOMHOW 3HEPrUn
B cypoBble 1990-e roapl.

«3a Kafpom» octancsa 20-1eTHUin nepunoa ero
Hay4YHOM XM3HW — Bpems paboTel B HUW nmnynbe-
HOM TEXHUKN (1969-1988). 3aecb ¢ 1971 no
1987 rog MuxannoB Tpyauncs 3amectutenem
[MpeKTopa No Hay4YHOM paboTe U rMaBHbIM KOHC-
TPYKTOpOM, @ B 1987-1988 rogax — AMPEKTOPOM
W TNaBHbIM KOHCTPYKTOPOM. C 3TOM JOMKHOCTH
OH YX0AMWT B KabUHET 3aMeCcTUTEeNst MUHUCTPa Mo
A4epPHO-0pYyKenHoMy Komnnekcy MuHcpeamalua
CCCP, aB 1992 roay cTaHOBMTCS MUHUCTPOM PP
Mo aTOMHOM 3Hepruu. JanbHenwwee 3BeCTHO. Tak
YTO YKe 0CTanochb «Moj cnyaom»? Noxoxe — rna.-
Hoe. Beab MMEHHO B 3TOT OTPE30K BpeMeHu Noj
pyKkoBoAcTBOM B. H. MuxannoBa «6bl1 onpeaenéx
061K 1M co3aaHa cucTtemMa M3MepeHun ObICT-
ponpoTeKalowWwmnx NPoLEeccoB Ans o6ecneyeHuns
A0€PHbIX UCTBbITAHWUI, TEXHUYECKME XapaKTepuc-
TUKK KOTOPOW He ycTynanu CLUA».

M3 aBTOGMOrpadUHECKON KHUTK «A — «ACT-
peb» U U3 MHOTOYUCIEHHbBIX CTaTeN MOXHO Mo-
YeprHyTb O4EHb CKYAHYIO MHDOPMALIMIO O TOM,
KaK OH, PU3UK-TEOPETUK, NEPEKTIOYMBLUNCE Ha
anepHoe NprubopocTpoeHne, NPOABMHYA 3Ty 06-
NacTb TEXHUKM GaKTUYECKU Ha MUPOBOM YPOBEHD.
OTMevas «BaxHyl0 pofib CO3AaHUA cneLunanb-
HOW AMarHoCTMYeCKOM annapaTypbl», OH MULIET:
«MHe [JoBenocb 3aHMMaTbCsi AUMArHOCTUKOM
ObICTPOMPOTEKAIOLWMX NPOLLECCOB M CO3AaBaTb
3T AnarHocTnyeckune npuoéopbl. KoHeyHo, 1 He
BXOAWN B A€TaIN MUKPOSNEKTPOHMKM, MPULLIOCH
dopmynnpoBaTh IOrMKy paboTbl U MHOOPMaALIK-
OHHYI0 COBMECTMMOCTb METOAOB PErncTpaLLMm 1
3MEMEHTOB annapaTtypHbIX KOMMIEKCOB, NOTOMY
YTO pas3nyHble METOANKU MOMIM UMETL Pa3nny-
HYI0 TOYHOCTb M «<HaBOAWTb TeHb Ha NNETEHby, HE
[aBas B Le/IoM JOCTOBEpPHbIE pe3ynbratbl No
3KCNEepMMEHTY. Haly AMarHocTuKy Mbl BnepBble
CMOTI/IM CPaBHWTb C aMepuKaHcKoi B 1988 roay,
Korga npoxoaun COBMECTHbIN 3KCMEPUMEHT No
KOHTPOJII0 3@ NOA3EMHbIMU S4EPHbIMU B3PbIBa-
MU. AMepuKaHLbl 6bl1M NOPaXKeHbl AUarHoCTu-
4YeCKOM annapaTypou, KoTopas Oblia co3gaHa y
Hac B CTpaHe».

A 10 TOro KaK 6bl1v MoparKeHbl Hallen TEXHH-
KOW aMepuKaHLbl, MPOLWV AECATUNETUS HAY4HOTrO
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MoM1CKa M HanpPSXKEHHOM PaboTbl KOHCTPYKTOPCKOM
MbIcan. icTopust co3aaHmsa oTeHeCTBEHHOIO cre-
LUManbHOro sAepHoOro Npu6opocTpoeHnss Morna
6bl 6bITb, HABEPHOE, MHOW, Byab €€ nuaepamu
apyrve cneuuanuctbl. Ho cyab6e yrogHo 6bi10
pacnopsanTbes, 4To6bl y €€ UCTOKOB B Havase
1970-x OKa3anncb HECKOJIbKO GU3NKOB-TEOPE-
TMKOB, NpubbIBLWIKMX M3 Ap3amaca-16 u Yens-
6uHCKa-70 B MOCKOBCKUMKU HUNUT. B mx yucne
— Buktop Muxainos. C ero npuxogaom, no Boc-
NOMWHAHUSAM COTPYAHUKOB MHCTUTYTa, NPUOO-
PUCTbI U METOAMUCTbI HE MPOCTO «CTanu paboTaTb
KaK efvMHasi KOMaHAa», HO rMaBHOE — «TOJIbKO C
€ro NpMxoA0oM OHW CTaau NOHUMaTb NPUHLMMK-
anbHble 0COBEHHOCTU GUBUHECKUX UBMEPEHUH,
cneunduyeckne TeEXHUYECKUE U KOHCTPYKTUB-
Hble TpeboBaHMsa K NpubopaM M KOMMIeKcamMm,
a TaKXXe K UBMepUTENbHbIM KaHanaM B LLeNIoMy.
MpUYEM BarKHOCTb MONYYEHHbIX 3HAHUI 0CO60
nposiBMnachb Npu rpynnoBbIX UCMbITaHWAX Saep-
HbIX 3apSA0B, YeMy NpeaLecTBOBano co3aaHne
cneunanbHOro o60opyLoBaHus 1 annapartypsbl.
B utore BcE 3TO CKa3anocb KaK Ha KayecTBe
pa3paboTKn NPUGOPOB M KOMMNEKCOB, TaK U Ha
[IOCTOBEPHOCTU M HafEKHOCTU MONYYEHHbIX pe-
3yNbTATOB, YHUKa/bHbIX U O4EHb JOPOTrOCTOSALMX
OUBNYECKMX IKCNIEPUMEHTOB, KAKMMU CHUTAIOTCS
NoA3eMHble UCMbITaHMS.

Ho camoe rnaBHOe, MMEHHO TOraa, ¢ Npwm-
xogom MwuxannoBa, Ha4anocb GopmupoBaHue
KOMaHAbl, Ha roabl BNepén onpegenuslien
Hay4YHO-TEXHMYECKUW OBSIMK MHCTUTYTA, nepea
KOTOpPbIM CTOSiIa COBEPLIEHHO KOHKPETHas 3aaa-
4a: C BbICOKOW TOYHOCTbIO U U36MpPaTeNIbHOCTbIO
no oTAeNbHbIM y3n1am M34eNun OpraHn3oBaTtb
npoBeAeHne ucnbiTaHui. B pesynbrate Konnek-
TMB HW nmnynbCHOM TEXHUKK chOopMUpoBasics
KaK Hay4HO-NMPOM3BOACTBEHHAsA opraHu3auus,
o6ecneynBaloLLas HyX/abl S4ePHO-0PYKENHOTO
KoMMieKca. 3To NPOM30LW/I0 B TOM YUCae NOTOo-
MY, YTO CBOEBPEMEHHO K Hay4YHO-TEXHUYECKOMY
PYKOBOACTBY 6bliM NpUBReYeHbl GU3NKKU-aaep-
MKW, KOTOPbIE€ CMOTIN COBEPLIEHHO NO-HOBOMY
opraHusoBaTb MamepeHusa. HUMN umnynbcHom
TEXHWKKW NOBE3/0, YTO MMEHHO ctoAa NpubbIN
MOMOAOW, HO YK€ MacTUTbI Y4EHbIN (naypeat
JIeHUHCKOW Npemumn), GU3UK-TEOPETUK, UMEBLLUI
K TOMY e rny6oKue 3HaHWs IKCnepnuMeHTaTopa
1 HEOAHOKPATHO y4acTBOBABLUMI B BO3AYLWHbIX U
NOA3EMHbIX UCMbITAHUSAX AAEPHbIX 3apSA0B.

Cneuwnanuctsl HUMWUTa 6binn NOCTOAHHbIMM
y4aCTHUKaMMW MOJIMIOHHbIX UCMbITAHWUI, HENoc-
PeACTBEHHO U3MEPSAS Pas/InYHbIE XapaKTepUCTy-
KW M30enni n nx Guanmyeckne napameTpsbl, BHe-
psis M oTpabaTbiBas NPy 3TOM HOBblE TEXHUYEC-
Kue cpeactea U MeToanKu. B obLen cnoxHoCTH
520 coTpyaAHMKOB B pa3Hble rofdbl y4actBoBanu
B MoMHOMacLUTabHbIX 3KcnepumeHTax. bbina n
ocTaétcs elwé ogHa 0CO6EHHOCTb MOUTOHHOM
paboTbl HUMKUTOBLEB. ECv NO AaBHEW TpaauLmm
aKcneamummn aByx deaepanbHbIX A4EPHbIX LEHT-
pos (BHUN3® 1 BHUNTD) npuesatoT B NOCENOK
ucnblTatenen Ha 6epery nponrMesa MaTo4kuH Lap
(apxunenar HoBas 3emnsi) noo4epeéHo, TO Co-
TpyaHukn HUMNTa npuHUMaloT yyactue Bo BCeX
6€3 UCK/I0YEHHWS ONblTax.

Cam B. H. Muxa#noB B Te rogbl NpoBOAMA Ha
NOJIMrOHax NoJ0BUHY CBOEN XU3HU, OCTaNIbHYIO
— B MOCKOBCKOM VHCTUTYTE UMMY/IbCHOM TEXHUKMU.
B 0gHOM M3 CBOMX MHTEPBbLIO OH BCMOMMUHAN:
«[lepBbIv rog nocne nepeesga B MockBy 6b1710
0YeHb TAXKENo: BCEMU CBOMMMW MOMbICNaMu £
ocTaBasncs B Ap3amace-16, Ho NoMorasno To, 4To
1 Ha4aN 3aHUMaTbCs O4EHb MHTEPECHON paboTow
— AMarHoCTMKOM BbICTPOMPOTEKAIOLWMX MPOLLEC-
COB Npu SiAepHOM B3pbiBe. A Havan paboTaTb B
ToW obnacTu, KoTopas y Hac Toraa Becbma oTcTa-
Bana. O6bEM MHPOPMALIMM MO SKCMEPUMEHTY Y
Hac 6bl/1 BCE-TaKM CKYAHbIN, Aa ¥ MOrpPeLHOCTEN
xBaTano. O4eHb MHOr0 NPULWAOCL paboTaTb Ha
nonanroHax, B Mockee 6biBas TOSIbKO MONOBUHY
BPEMEHMU, OCTasbHYyt0 NonoBuHy — B Cemunana-
TMHCKe U Ha HoBown 3emne. Cpean TeEOPETUKOB
6bl/1I0 MHOIO MOMX YYEHWKOB, MOTOMY Y Hac 6b110
nosHoe B3anMOnoHMMaHue. 1 a1o, 6e3ycnoBHo,
NMOMOI/10 CO3AaTb OT/IMYHYIO ANArHOCTUYECKYIO
annapaTtypy, KoTopas npeB30Luia amepuKaHc-
Kyt0...»

Heo6x0aAMMOCTb MCNOIb30BaHMS 6OMbLIOTO
yucna pa3Hoobpas3HOMN perncTpupytoLLen anna-
paTypbl AN pa3HblX METOANK GU3n3mepeHum
npuBena K yCNOXHEHUIO npoLiecca aBToMaTtu-
3MpPOBaHHOM 06PabOTKK pel3ynbLTaToB M3Mepe-
HWW, 4TO 3aTPYAHANO NONyYEHUEe IKCMPEecC-mH-
dopmaumn. la 1 camm METOAMKM noavac Obiau
TPpyAHOCPaBHWMbI. [TOTOMY efiBa 1 HE NEPBbLIM,
yeM 3aHsancsa B HUMNTe MuxainoB — coBMeCTH-
MOCTbIO METOAMK MO 6a30BOMY Nokaszatenio. OH
onpenenui, ¢ Kakom TOYHOCTbIO HYXKHO M3MepsTb
XapaKTePUCTUKH, YTOObI METOANKN MOXKHO 6bII0
CpaBHMWBAaTb, ANS 4ero 6610 BBEAEHO NOHATUE
«O[IMHAKOBOro BeCa» OCHOBHOIO NapameTpa ans
KaX4oN METOANKM.

34ecb CTOUT OTB/IEYLCS MU HEMHOIO paccKa-
3aTb O TPYAOBLIX OYAHAX UCMIbITATENEN, O KOTOPbIX
He 3HalolMe CyTb Aena rpaxaaHe cyasaT nopow
OMPOMETHYMBO, MOJI, NPUBNEKAU UX BbICOKME
3apaboTKMN U CYLLEeCTBEHHbIE NbroTbl. BUKTOp
HWKWMTOBMY ofHax bl NO 3TOMY NMOBOAY B Cepa-
Llax BOCK/IMKHYN: «He BepbTe aTM cnosam! 3to
NPOW3HOCAT NOAN, ANS KOTOPbIX LIENb XU3HU He
cnykeHve OTevecTBy, @ NOIMTUHECKUI KanuTar.
[ns ucnblTatenen a4epHOro opyXus Bceraa bbina
oAHa npuBuMnerusa — 6biTb B NEPBbIX pigax 06y3-
[aHUa SAEPHON CTUXUM».

Korga wnu HenpepbiBHbIE UCMbITAHUSA, NO
BOCMOMMWHAHUSIM YHACTHUKOB, OHM «HE OTInYanu
NMopoWn, rae AeHb, rae HoYb», TaK Obln 3aHATbI
06paboTKON pe3ynbTaToB U3MEPEHUN U MOATO-
TOBKOW 060pyA0OBaHUA K cnefylowemy onbiTy.
TpaAMUMOHHO rpynnbl UcnbiTaTenen 6a3nposa-
JIUCb Ha Kopabnsax. MHTepBan Mexay B3pbiBaMu
nopow 6bin 48 4acoB. M 3a 3TO BPEMS HYXKHO




6b1110 ycneTb 4o6paTbCs A0 U3MEPUTENbHOIO
MYHKTa, CHATb KacceTbl ¢ ocuuanorpaduyecKmnx
perncTpaTopoB W NEHTbl C CaMOMUCLEB, MOATO-
TOBUTb NPMOOPLI K HOBOMY MYCKY (3anncK) U yUTH
B 6e30nacHyto 30Hy. PaboTa ucnbITaTeNbCKMUX
rpynn noayac 6bina pacnucaHa no MuHytam. Ma-
Tepuanbl cpasy e oTnpasnanuncb B benylwky
— 3T0 «CTONMLA@» NOIMFOHa — FaPHU30HHbIV NOCE-
JIOK CO CTapuHHbIM Ha3BaHueM benywbs lyba.
34ecb pa3mMecTUInCh Hay4Ho-UccnefoBaTeb-
CKasi YacTb, nabopatopuu, WTab UcnbiTaTenen,
34eCb NPOXoAnau 3aceaaHus focyaapCTBEHHbIX
KOMMCCUI. 34eCb KPYrNOCYTO4HO Wia 06paboTKa
pe3ynbTaToB U3MEPEHUHN.

3apsabl Toraa UCnbITbiBaUCh KaK B Ha3eMm-
HOM, TaK U B 60M60OBOM BapuaHTax. boeBble
nons 6bla11M 060pyL0BaHbl B CEBEPHOM YacTh OC-
TpoBa. B 61vHew 30He Npubopbl pa3mMellanncb
B annapaTtypHblx KoMmnnekcax. KomaHaHble nyH-
KTbl HAGNOLEHNUA 1 aBTOMATUKM OMNbITHOIO MO
6b111 060PYAOBaHbI B HECKONbKUX KMIOMETpax
ceBepHee Nocénka. YnpaBneHve aBToMaTUKON
OCYLLEeCTBAANOCH MO PAJMOYaCTOTHbIM KaHanam
yepe3 NPorpaMMHbIN aBTOMaTHbIM KOMMNEKC
paanoynpaBneHns 3MepUTENbHOM annapaTypon.
Koraga HUWMWT penan cBov nepBble waru, B 1c-
NbITaHUSAX UCMONb30BaNach TEXHWKA, CO34aHHas
B €AMHUYHbIX IK3eMMNAsApax.

KapanHanbHbIM LWarom B yMEeHbLUEHWUN KOMN-
4eCTBa eXEroAHbIX UCMbITAHU U B yNy4LLEHUU 3KO-
NOrM4yecKom 06CTaHOBKM CTan NEPEXos K Noa3em-
HbIM ilepHbIM B3pbiBaM. OHaKO 1 34eCb NoHavany
CyLLLECTBOBAsIO MHOXECTBO Npo6eM. MpakTnyecku
BCS U3MepuTe/bHas annapaTypa MOHTUPOBaach
B annapaTypHbIX KOMMNIeKcax, B GOKCax, KoTopble
Haxo4WIUCh B LITONIbHE Ha PACCTOSHUM COTEH MET-
POB OT LieHTpa B3pbiBa. A BOT AEMOHTaX NPOXOAN
B 3ara3oBaHHbIX NMOMELLEHHWSX, No4Yac y)xe pas-
PYLUEHHbIX B3pPbIBOM. PabotaTtb npuxoannoch B
NpOTMBOrasax, CTEK/Ia KOTOPbIX 3anoTeBanu TakK,
4TO CTaHOBWNAChb He BUAHA HX Jopora K 6oKcam,
HW CTENNa¥u ¢ annapaTypoun.

Taknum o6pas3om, Npu nepexoge K Nnoa3em-
HbIM UCMbITAHUSIM HEOBXOAMMOCTb B pafuKaib-
HOM M3MEHEHUN NPOBEAEHUA DUBUNYECKUX U3-
MepeHu 6blna o4eBuaHown. B pesynbtate HUU
MMNYIbCHOM TEXHUKM MPUHSAN CamMOe HEMOCpPeac-
TBEHHOE y4acTue B pa3paboTKe HOBOW MPOMBbILL-
JIEHHOM TEXHONOTUN GUBUBMEPEHNN NPU Aaep-
HbIX MUCMbITaHUAX. IMEHHO B 3TOT nepuof 34€eCb
Havyanu co3gaBaTtbCs NepBbie METOAUKM, NepPBbIe
cepuitHble Npubopbl, NepBble annapaTypHble
Kommnekebl. HUMWUTy npuwnocb KapanHanbHO
nepecMoTpeTb NOAXOAbl K OpraH1M3aumnmn paspa-
60TKM METOZIMK M 06ecneYeHuio Ux annapaTypon.
OT cTagnv n3roToBneHUs OTAENbHbIX NPUGOPOB
nepeLn K KOMMNOHOBKE UX B UBMEpPUTENbHbIE
CTOWKM, a 3aTeM YKe CTOMKU 06beuHUIN B
crneuuanbHble annapaTypHble KOMMIEKChI, KO-
TOopble MOCTaBWUM «Ha Konéca», yCTaHOBUB UX
B GyproHbl aBToMo6uNen. Takne nepeaBuK-
Hble annapaTypHble KOMMAEKCbl Havyanan noc-
Tynatb Ha MOMAUIrOHbI B Havyane 1970-x roaos.
370 NO3BOAUNO pPagMKanbHO U3MEHUTb TEXHO-
NOTUI0 GU3NYECKUX UBMEPEHUIN U NOA3EMHbIX
ucnblTaHui. B WToNbHE Tenepb pa3mMellannch
TONbKO AETEKTOPbI U3Ny4eHWn. U3meputenbHblie
Kabenu KNIOMETPOBOW ANIMHbI COEAMHANN UX C
perucTpupytollev annapaTtypom, pa3MeLLEHHON
B dyproHax. HaunHka GyproHoB TOXKe NOCTOSAHHO
COBEpLUEeHCTBOBaNach.

0co60ro BHUMaHUA 3aciny>KMBaeT UCTOpUS
co34aHnsa aHanoro-unMdpoBOro pervcrpatopa
(ALLP) CPI'7, paspaboTtaHHoro B HAU nmnynbcHowm
TEXHUKKU. UMEHHO OH CTan OCHOBOW 3HAMEHNUTOM
AUC — aBTOMaATU3MPOBAHHOW U3MEPUTENbHOMN
cucteMbl. ATOT peructpaTtop — ocuunnorpad
TpeTbero nokoneHus — B 1986 roay yaoctoeH
AunnoMa nepBon CTeneHu M 3010ToW Meaanu
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BAHX CCCP. B uncne aBtopoB — B. H. Muxainos,
K TOMy BPEMEHU NOYTU AECHATb NIET — rNaBHbIN
KoHCTpyKTOp HUNWTa. KonneKktus pa3paboTyu-
KOB 3TOr0 yHMKanbHOro npuéopa B 1989 roay
oTmeyeH locyaapctBeHHon npemuen CCCP. Ho
rnaBHoe, 4yto ALLP CPI'7 B 1988 rogy y4acTtBo-
Ba/l B COBMECTHOM COBETCKO-aMepUKaHCKOM
3KCMNEPUMEHTE Ha SAEPHOM MOJIUIrOHe B LWITaTe
HeBapga (CLLUA). AMeprKaHCKKWe cneunanuctbl B
o6nacti saepHon GU3KMKK Toraa NPU3Hanuchb,
YTO Y HUX TAKOW TEXHUKK HeT. COBETCKUMMU Ke
MCNbITaTeN MU OH K TOMY BPEMEHM Bblfl BKIIOYEH
B COCTaB Cpa3y HECKOJIbKUX CEPUIMHbIX annapa-
TYPHbIX KOMM/IEKCOB B KQY€CTBE K/I0YEBOTrO0 ane-
MeHTa M3MEePUTENbHbIX KAHANOB C MOBbIWEHHbIM
BPEMEHHbIM pa3peLleHnem.

Tak noa pykosoactsoMm B. H. Muxannosa
B 1980-x rogax 6bi1 onNpeaenéx HoBbIA 06MK
0TEYECTBEHHOIO A4€PHOro NPUBOPOCTPOEHHMSA Ha
OCHOBE BHOBb CO3JaHHOM CUCTEMbI UBMEPEHUI
GbICTPONPOTEKAIOLLMX NPOLECCOB, MPOUCXOAALLMX
npu a4epHbIX UcnbiTaHusax. UMeHHo aHanoro-uud-
poBoWm pernctpatop CPI'7 ctan poaoHaYanbHUKOM
LLeNlIoro Knacca HOBbIX POCCUMMCKUX NpUBOPOB:
CPIr8(1994), CPIo (2000), CPro-01 (2002) n 1.4.
[o cero aHs pa3paboTtaHHblie B HUMWTe aHanoro-
uMdpoBble ocumnnorpapuyeckme pernctpaTopsbl
TPETbErO NMOKOSIEHWS OAMHOYHbBIX U PEAKO MOB-
TOPSIOLLMXCH CUTHANOB C ocumnorpaduyecKon
3anomMuHatoLwen TpyoKon B nonoce yactot 4o 10
[Tl (CPI9) He MMeIOT aHaoros B MMpe.

HXun3Hb nopon ycTpavBaeT annapatype
CTONb CYPOBYIO MPOBEPKY, HTO HUKAKUMK TY U
T3 npefycMoTpeTb NPOCTO HEBO3MOXHO. 3TO U
€CTb UCMbITaHWEe Ha NPOYHOCTb, YCTOMYUBOCTD,
HaAEXHoCTb. Cny4ymnnocb 3To B ceHTA6pe 1973
rofia BO BpeMs NpoBeAeHUs rpynmnoBoro ucnbita-
HWS B LUTOSIbHE — CAMOr0 MOLLHOMO NOA3EMHOI0
aKcnepumeHTa Ha Hoson 3emne. Kak 06bI4HO,
3aKOHYMNACA 06paTHbIM OTCYET. 3anyuleHa aB-
TomMaTuKa. Mpo3Byyana Komanga «[lyckh U 1yt
Ha rnasax y ucnbiTatefNieln KpyTon CKIOH ropbl
YépHon — noytn 700 M BbiCOTOM, 5 MSTH Ky60B
06beMOM — CNon3 B ylefibe U NaBUHOW NOKa-
TUACS Ha TexHonornyeckune nnowanxku. Koraa
3Ta MaxuHa «oxBaTblBasia Co60M1 NepeaBuIKHbIE
3NEKTPOCTaHLNKU, B HUX 3aropanocb TOMIMBO,
W OHW, BCMbIXMBas, KaK Gpakenbl, He 0OCTaBNSIN
nocne cebs HU4Yero», — pacckasblBanu oLene-
HeBLUMe NoHavyany o4eBuaLbl.

3TOT KAMEHUCTbLIM Bal BbICOTOM B AECHATKM
METPOB KPyLIKI BCE Ha CBOEM NyTw. OgHaKo, K
YAMBAEHUIO UCMbITaTeNen, Tpennepbl COXpaHu-

nuncb. BuaeocbEMKa MOLLHOIO KaTaknn3ma 3atemM
noKasasna, 4TO OHUW BCMNJIbIIX B 3TOM Macce, Kak
Ha BOJIHaX, U UX NPOTALLMNO ELLE C KUTOMETP Ha
LAPYrylo CTOPOHY KaMeHHOM peKu. [MaBHbIN e
CIOPMpPU3 OXKKnaan ucnolitatenen BHyTpu GyproHoB.
MHOrokpaTHo nepeBopa4yMBasicb, annapartypa
npoaonxana perncTpupoBaTb U o6pabaTtbiBaTb
[laHHble, 3adUKCUPOBaHHbIE JaTYMKaMU U3ny4ye-
HuS. B pesynbrate Bcst nonyyeHHas MHGopmaLums
NMOSTHOCTbIO COXpaHunaco!

B. H. Muxainnos notom otmeTuT: «Kaxkgoe
ncnblTaHne — 3To cobbiTHe. ITO Lienas uctopus.
3710 MOryT 6bITb ¥ NPEKPaCHbIe COBLITHSA, U TPpa-
rmyeckue». Ho B aTOM TOXe 3aK/tlo4yeHa crneum-
$u1Ka paboTbl UCMbITATENIEN CaMOro rPoO3HOro
opyusa Ha 3emne — TepmosaepHoro. Buktop
HWKMTOBKY BCeraa yTBep»Kaas, H4To yCnoBus pa-
60Tbl COBETCKMX UCMbITATENEN MPUBANKANUCE K...
GpOHTOBbLIM: «3TK pebsaTa B... OKONax 6bUIn... B
MUpHOe BpeMs. Ho rnaBHoOe, B 1l060M 3KCMe-
pUMeEHTe, KaK B GHOKyce, KOHLLeHTPUMPOBaIUCh
YCWUINS MHOFOTBICAYHbIX KOMNEKTUBOB Moayac
WX MHOTONIETHEN AEATENBbHOCTMY.

... Ha Bonpoc, kakow atan ero Hay4yHowu 61o-
rpadumn, CapoBCKWUM UM HUMUTOBCKMHI, Bbln spye
1 CuiibHee 3anoMHuncs, Buktop HUKUMTOBKY OT-
BeTuN: «Kaxabli MHTepeceH no-ceoemy. B capos-
CKMWI nepunopa s CTOSIKHYNCS ¢ 60/bLIOM HayKoW,
KOTOpPYIO 3Has. {1 caaBan aK3aMeHbl akaeMUKyY
NaHnpay, notomy anst MeHs 6bi10 BCE 3HAKOMO.
Koraa a1 npuwén 8 HUMUT, 9 yxke 6bl1 HENNOXOWM
3KcnepumMmeHTaTtop...» M ato npasga. K momeHTy
nepeesna B MOCKBY MuxannioB HEOAHOKPATHO
Bble3an Ha NoauroHbl: CemunanatuHCKUmn m
HoBO3eMenbCKUM — U KaxKabli pas «Co CBOUMM
n3aenuamm»,

BrKTopa HWKUTOBMYA Ha NMOAMIOHaX O4eHb
yBakanu. [loTomy, HaBepHOeE, U BbI3Banu, Koraa
YTO-TO He 3a/1aAnN0Ch C aMEPUKAHCKOW Fpynnon
BO BpeMs npoBeaeHus BToporo B3pbiBa COKa
— «lllaraH» Ha CemunnanaTMHCKOM MOJIUTOHeE.
A OH TOnbKo 13 LlepemeTbeBo — npuneten u3
CLUA ¢ nonuroHa Heagbl, rae npoweén nepsbii
B3pbIB «Kupcapx» u rae oH 6bll TEXHUYECKUM
PYKOBOAMUTENEM HalLen rpynnbl cneuuanuncTos.
Mpu6bn Myxainnos B KazaxcTaH, NO3HaKOMMUIICS
C aMepMKaHCKOM CXeMOW U3MepeHun, CKasan,
YTO Nepeaenatb M 4TO Ha CneaytoLlmi AeHb BCE
npoBepuT. PyKOBOAWTENb aMEPUKaHCKON rpynnbl
BOCMNPOTUBUACA: MO, Byay 3BOHUTb B BalUMHITOH,
B MOCKBY, B N0CONbCTBO. Poccuinckme cneuna-
NIMCTbI NOACKa3biBaloT: «[lenante, Kak cKasan
npodeccop Muxannos». A «<npodeccop M» pas-
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PSAUA CUTYaLIMIO NPOCTO: «...A0 MOCKBbI Aaneko,
[10 BalwmnHrToHa elwé ganblie, a Cubupb-MaTyllKa
psAoMm. Ecnu K yTpy He UBMEHUTE CXxeMy U3mepe-
HWK, TO foNro npocunanTe B C6bUpPK, NoKa Bac He
pasbllyT». CpaboTtano. Caenanu Kak Hago. BuaHo,
WyTKY Npo Cnbupb BOCNPUHAIU CepbE3HO. Takme
OblIM BpEMEHaA.

Kak 3aTeM nucana npecca, OCHOBOW ycrnexa
HeHeBCKMX NeperoBopoB cTan 6ecnpeLeaeHT-
HbIi COBMECTHbIN 3KCMEPUMEHT MO KOHTPOSIO, B
npouecce KoToporo 6biv NPOBEAEHbI SAEPHbIE
B3pbIBbl Ha HeBaacKkoM («Kunpcapx») n Cemmna-
naTnHcKoM («LaraH») saepHbix nonuroHax. Toraa
BMepBble B UCTOPUM HaLLIMX CTPaH GblIM COBMECT-
HO anpo6upoBaHbl METOAbI MPOBEPKN MOLLHOCTH
B3PbIBOB, B TOM YWC/IE M @HTUMHTPY3UBHbIE MEPHI,
UCKJItOYatoLLME B MPOLIECCE KOHTPONSA NOJyYeHne
MHDOPMAaLIMM O KOHCTPYKLIMK SAEPHOIO OPYXKKUS.
KcTath, BKNOYEHHbIE B HAMPSAXKEHHbIN rpaduK 1c-
NblTaHWI NO NPeaoKeHnto Buktopa HUKMTOBMYaA
MwuxannoBa, B To Bpems agupektopa HUUUTa.

MmeHHo TOraa, B 1988 roay, B HeBage B npo-
LLecce COBMECTHOr0 3KCNEePUMEHTA MO KOHTPOJO
3a NoA3EMHbIMU SAEPHBIMKU B3PbiIBaMKU COBET-
CKMe creLumanucTbl BNepBble CMOMK CPaBHUTb
CBOI0 IMArHOCTMKY C aMepUKaHCKON. MpUYém Kak
Ha HeBafCcKom nonvroxHe, rae BMecTe ¢ aMepu-
KaHLLaMu OHM U3MEPSAIY MOLLHOCTb MOA3EMHOIO
S[1ePHOr0 B3pbiBa MO ABUXEHMIO yAAPHOMN BOJHbI
B 6/IMXKHEN 30HE, TaK M Ha CemunanaTtMHCKOM, rae
Obl/1 NPOBEAEH TAKOWM e IKCNEPUMEHT COBMEC-
THO C aMepPUKaHCKUMM Y4EHbIMK Jloc-Anamoca u
JlnBepmopa, coBeTcKkne pusnkmn nonyymnm 100-
NPOLEHTHbIE pe3ybTaTbl. MUXaifioB BCOMUHAnN:
«Bce pecaTtb Halwmx aTYMKoOB cpaboTanu naeanb-
HO M 3anuncasnu Hy>KHyto MHPopmaumio. Y cebs Ha
NMOJIMFOHE OHM TOXE NOCTaBWUIN AECATb JAaTYUKOB,
Ho nonyyunu 70 npoueHToB. Koraa npuexanu B
CCCP, TO OHM y4nu Bce CBOM 3ameyvaHus v Mno-

nysmnu... 90 npoueHToB MHOPMaLMK. Y Hac
— Te e 100. Bcé 6e3 notepb. Y10 M noateep-
W0 UCKITIOYUTENBbHYIO 3QPEKTUBHOCTb Hallen
[MarHoCTUKW. A Beflb 3TO ObII0 Halle cepuinHoe
obopynoBaHue...»

BukTOp HUKMTOBMY PYKOBOAMT POCCUICKOM
rpynnou cneuuannctos B 40 4enoBeK M OcTancs
4ype3Bbl4aHO AOBOJIEH TEM, YTO «HallK pebsTta
NMoKas3asin BbICOKMIM Knacc paboTbl UCMbITaTeNEN
S0EePHOr0 OPYXKKMS», TEM, YTO «B Halen o6nactu
MX TEXHUYECKME CreLnanuncTbl He Bbllle Halle-
ro ypoBHs». 1 OH MOCTOSTHHO MPAMO 3aABNsN:
«AMepUuKaHUbl NS MEHS B HalLen oTpacau — He
npvmep». Bnpoyem, 406aBNAN OH, «<MOXET, MHe
He BCeX CrneumanncToB nokasanmn.

MwuxannoB pacckasbiBan Takue crydyau: «<Ham
HYXHO 6bI10 UMETb CONPOTUB/IEHNE 3a3EeMIIEHUS
NM3MepuTEbHBIX KOMMNIEKcoB He 6onee 10 Om,
KaK NpMHATO Yy Hac B cTpaHe. Mbl, KaK Bceraa,
BTbIKGeM LTbIPb B 3eMJIt0 M nonydaem 50-60
OM, y HUX cyxas 3eMnst — NycTbiHA HeBaga. Ame-
pUKaHLbl pa3Benu pykamu. Yto genatb? Toraa
NPWLLAOCH CKa3aTb UM, 4TOObI BbIKONANN MKy,
HacblNanu Tyaa MEeLOoK COU U KaxblM AeHb 3a-
NMBanu BOAOW, TaK U AOBEIM CONPOTUBIIEHWE A0
4 Om. MHorpa 9 npocTo B GelleHCTBE 6bll OT UX
OYeHb Y3KOW creumannsalmm 1 cnenom Bepbl B
pac4é€Tbl Ha ABM. ...Hanpumep, oHM He cmornu
BbIMOMHUTb FEPMETUYHYIO CTBIKOBKY («HaLlUnX»
N «CBOWX») BbICOKOYACTOTHbIX Kabenen. Mbl UM
NpPennoXuan NPoBEPUTL CTbIKOBKY B 6OYKE C BO-
[10M, Nepes CNyCKOM UX B U3SMEPUTESbHYIO CKBa-
*KMHY. OHM 3TOrO He cAenanuv B NOJIHOM HaAeXAe
Ha cBoto TexHonoruo. Hy n npomaxHynuce. Ha
CBOEM MNOMUTOHE NOTEPAIN TENEMETPUIO AaHHbIX
Ha KOMaHAHbINM MYHKT, 0 YEM Mbl UX TOXKE Npeayn-
pexaanu. M MmHoroe apyroe...»

Halua cuctema namepeHun He TobKo yoeau-
TeNbHO JoKa3ana, YTo e€ TEXHWYECKHME XapaKTe-

PUCTMKK He yCTynatoT U3MEPUTENbHON CUCTEME
CLLUA BO Bpems NpoBeeH s 1ePHOM0 UCTbITaHUS
«Knpcapk» Ha HeBaCKOM MONUIoHe B pamMKax
COBMECTHOro aKcnepmmMeHTa KoHTpons. CIK,
no 60nbLIOMY CYETY, 3an0xun 6a3y AoBeEpPHS B
OAHOM M3 KIOYEBbIX 06/1acTeN HaLUMOHaNbHOM
6e30MacHOCTH, a ero ycneliHoe 3aBepLieHne
OTKPbINO AOpOry K 3akntodeHuto AB3AN — Joro-
BOpa 0 BCEOObEMIIIOWEM 3anpeLLeHN AAepPHbIX
MChblTaHUN.

KakK HUKTO apyrovi Buktop HukntoBmy Muxain-
JI0B MOHMMan ponb SAEPHOIr0 OPYKKS B COBpe-
MEHHOM MUPE — 3TOrO CII0XKHENLLIEro YyCTPOICTBA,
BKJ/TIOYAIOLLErO M SNIEKTPOHMKY, U FEHEpaTOpbI, 1
AEPHOAKTUBHbIE MaTepuanbl — ypaH, MIyTOHWUH,
TPUTUI 1 0OblYHbIE B3pbiBYaTble BelecTBa. OH
BCerga noA4épKkuBan, 4to «6e30pYyKHbIN MUP
— YTOMUS MO KpanHen Mepe eLé an1s HECKONTbKUX
NMOKOJIEHWI NIOAEW», U TOBOPWJI, YTO «PEASTUCTOM
ObITb TPYAHO, FTOPbKO». B 0AHOM M3 CBOMX MHO-
rOYMCNEHHbIX MHTEPBbIO Havana 1990-x rogos,
oTBeYasi Ha BOMPOC KYPHAMCTOB O NEPCMNEKTU-
Bax iIEpPHO-0PYXKENHOIro KomMneKkca Poccuu, oH
NPoOMn3HEC Belume cnosa: «[lymato, 4To aaepHoe
OpYKMe, HECMOTPS Ha CYLECTBYOLEE K HEMY
OTHOLWIEHME Ntofen, fgonrue roabl 6yaeT rapax-
ToM ux 6e3onacHocTv. [Jpyron Bonpoc, CKOJb-
KO ero HyHo. [leno naéTt K CoKpalleHuto, U 3To
NpPUBETCTBYETCS BCEMMU. [TaBHOE e COCTOUT B
COXpaHEeHUN ero Hay4yHoro noteHuunana. Beap
CyTb HE B KO/IMYECTBE BbINYyCKAEMbIX U3AENNN,
a B TeX 3HaAHUSX, C MOMOLLbI KOTOPbIX Mbl B
COCTOSIHMM pearnpoBaTb Ha Nobble HI0aHChl B
3TOM fene. ...Mbl BCe CTPEMUMCS K MUpY 6e3
OPYXMS M BOMH. ITO MeyTa YyenoBeyecTBa. Ho,
MHE KaKeTCs, Mbl MPOXKMBEM C 3TOM MEYTOM eLLé
0YeHb U OYEHb [0TO0».

Bepa MAPA®OHOBA

«Ilt’s hard and harsh to be a realist...»

«Testers of nuclear weapons always
had only one privilege: to be in the
first lines of those who fight a nuclear
hazard».

To penetrate into the microcosm which is
the task nuclear physicists have been dealing
with in the second half of the 20th century and
the beginning of the 21st century is possible
only with the help of instruments created by a
man — a scientist, an engineer, a designer, a
developer, a worker. «<An instrument is an eye
with the help of which it is possible to look into
the microcosm. It is essential», — repeated Victor
Mikhailov. A physicist-theoretician, experimenter,
professor, Academician, he began his labor activ-
ity in 1958 at Arzamas-16 nuclear center (now
— VNIIEF) upon graduation from the Moscow
Institute of Engineering and Physics. There he
was engaged as a developer and supervisor in
designing of dozens of prototypes of nuclear
and thermonuclear charges with excellent per-
formance characteristics that are still used by
Russian armed forces. This period of Mikhailov's
life as well as the time of his being the minister
of nuclear power production in the harsh 1990s
has been highlighted by the press.

What is less known is his 20-years scientific
work in the Research Institute of Pulse Tech-
nique (1969 — 1988). Victor Mikhailov was the
Deputy Director for Scientific Research and Chief
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Designer of the Institute since 1971 through
1987 and Director and Chief Designer in 1987
through 1988. Then he was transferred to the
position of Deputy Minister responsible for nu-
clear weapons complex of the Ministry of Medium
Mechanical Engineering of the USSR. In 1992
he was nominated as the Minister of Atomic En-
ergy of the RF. His further activity is well-known.
What is not known is most essential. During that
period under Mikhailov's supervision «the sys-
tem of measuring fast process was developed
and created to be used in nuclear tests, and the
technical features of the system were not worse
than those of American scientists».

Scarce information can be drawn from his
autobiographic book «l am a «<Hawk» and many
articles about how he switched over to nuclear
instruments engineering and raised this branch
to the highest, world level, being a physicist-
theoretician. Stressing the importance of devel-
oping special diagnostic equipment, he wrote
the following: «| have dealt with diagnostics of
fast processes and designing of the diagnostic
instruments. Certainly, | did not go deep into
microelectronics, but | had to formulate the
logic of the work and information compatibility of
recording methods and elements of equipment
components because different methods could
be of different accuracy and could be mislead-
ing as in total they did not provide authentic
results of experiments. It was in 1988 when

we got a chance to compare our diagnostic
technique with that of Americans during the
Joint Verification Experiment on underground
nuclear explosions control. Americans were as-
tonished by the diagnostic instruments created
in this country».

Before Americans got astonished by our
equipment dozens of years of scientific and de-
signing quest had passed. The history of nuclear
instrument engineering in this country might
be different if the branch were headed by other
specialists. But the life arranged so that it was
originated by several physicists-theoreticians
who came to Moscow Research Institute of Pulse
Technigue from Arzamas-16 and Chelyabinsk-
70 in the early 70s. And Victor Mikhailov was
among them. Specialists of the Institute recall
that only after he had come to the Institute, in-
struments and methods experts «began to work
as a united team and started to comprehend
the key principles of physical measurements,
peculiar technical and design requirements to
instruments and equipment units as well as to
measurement channels as a whole». The im-
portance of the knowledge they received was
especially obvious during group tests of nuclear
charges that were preceded by creation of special
equipment and instruments. All this resulted in
higher quality of instruments and equipment
units design, in higher authenticity and reliability
of the results of such physical experiments as




subsurface nuclear tests that are known to be
unique and very expensive.

What is most essential is the fact that after
Victor Mikhailov had come to the Institute a team
of specialists was formed that determined for many
years ahead the research and technical develop-
ment of the Institute that was assigned a specific
task of organizing tests with high accuracy and
selectivity of separate components of products.
As a result the team of the Research Institute of
Impulse Technology was built as an organization
serving the needs of the nuclear weapons complex.
It was predetermined by the fact that nuclear physi-
cists had been assigned to perform research and
technical supervision of the Institute who managed
to organize the measurements in an innovative
way. The Institute was lucky to have a young but
venerable scientist (a laureate of the Lenin Prize),
a physicist-theoretician who had deep knowledge
of experiments and who had participated in air and
underground nuclear tests many times.

Experts of the Institute of Pulse Technique
constantly participated in tests and measured
various characteristics of the products tested
and their physical parameters, introduced and
sophisticated new equipment and methods. 520
specialists of the Institute have participated in
large-scale experiments. The activities of NIIIT
specialists had and still has one peculiarity: while
experts of two federal centers — VNIIEF and BNI-
ITF — came to the testers’ settlement on the
shore of Matochkin Shar strait (Novaya Zemlya
archipelago) by turns, NIIIT experts participate
in all experiments without exception.

Those years Victor Mikhailov himself spent
half of his time at test ranges and the other half
— in the Moscow Institute of Pulse Technique.
In one of his interviews he said: «During the first
year after my transfer to Moscow my life was
very hard: all my thoughts were in Arzamas-16,
but it was very helpful to be engaged in a very
interesting work — with diagnostics of fast proc-
ess during a nuclear explosion. | got engaged in
the branch that was backward that time. We had
a small amount of experimental data and errors
were numerous. | had to work quite a lot at test
ranges: half of the time | spent in Moscow and
the other half — in Semipalatinsk and at Novaya
Zemlya. A lot of my disciples were among the
theoreticians, thus complete understanding was
achieved. No doubt, it helped create excellent
diagnostic equipment the quality of which su-
perseded that of American equipment...»

The necessity to use a large amount of record-
ing equipment for various physical measurement
methods entailed complication of automated
processing of measurement results, which made
the receipt of express information difficult. The
methods themselves were very difficult to com-
pare. Thus one of the first things Mikhailov got
engaged in was to ensure compatibility of the
methods by the basic indicator. He determined
the degree of accuracy of measurement required
to ensure comparison of the methods; with this
purpose in view he introduced the notion of the
«equal weight» of the basic indicator for each
method.

It is worth digressing from the main topic
to say about the everyday work of testers who
frequently are referred to recklessly by common
people who think that testers were motivated
only by high salaries and significant privileges.
Once Victor Mikhailov reacted with an outburst
of irritation to the assumption: «Do not believe it!
Only people whose purpose in life is not to serve
their Fatherland but to gain political capital can
say so. Testers of nuclear weapons always had
only one privilege: to be in the first line of those
who fight a nuclear hazard».

MEMORY

The test rande in Nevada, USA / Ha nonuroHe HeBapaa, CLLUA

Testers recall that during continuous tests
they «sometimes could not say night from day»
because they were busy with processing meas-
urement results and preparation of the equip-
ment for the next experiment. As a rule, groups
of testers were accommodated aboard ships.
Explosions were made with intervals of 48 hours.
During this period of time testers had to get to
the measurement point, to remove cassettes
from oscillographic recorders and magnetic tapes
from recording meters, to prepare the instru-
ments for the next recording and to retreat to
the safe zone. Sometimes the work of the testers
groups was scheduled by minutes. The results
were immediately sent to «Belushka», a settle-
ment with an ancient name of Belushya Guba, the
«capital» of the test range. It hosted the research
center, laboratories, testers headquarters, where
meetings of State commissions were held. It was
the place where the measurement results were
processed round-a-clock.

That time ground tests of charges and bomb
tests were performed. The battle fields were ar-
ranged in the northern part of the island. In the
immediate zone the instruments were arranged in
equipment units. The control observation centers
were equipped several kilometers to the north of
the settlement. The automated equipment was
controlled through radio frequency channels by
means of the bundled software of measurement
instruments radio control. When RIIT was doing
its first steps it used equipment manufactured
in single samples.

Transfer to underground nuclear tests was
a dramatic measure that resulted in a smaller
number of annual tests and improvement of eco-
logical situation. But in the beginning there were
many problems in the field. All measurement
equipment was assembled in the equipment
units located in an adit in hundreds of meters
from the explosion center. But the equipment
was dismantled in gas-polluted premises partly
destroyed by the explosion. Testers had to work
wearing gas masks the glasses of which grew
misted, so it was impossible to see the way to
the equipment units and racks with the instru-
ments.

Thus, after the transfer to underground tests
it became obvious that the method of physical
measurements must be radically changed. Re-

search Institute of Pulse Technique became an
active participant in the development of a new
industrial technology of physical measurement
during nuclear tests. It was the time when the
first methods, first serial instruments and first
equipment units were developed. The Institute
had to reconsider its approaches to organiza-
tion of methods development and instrument
provision. From the stage of producing single
instruments the Institute transferred to bun-
gling them in a gage posts, and then the gage
posts were united in special equipment units
installed in station wagons. The first movable
equipment units appeared at test ranges in the
early 1970s and allowed to change significantly
the technology of physical measurements and
subsurface nuclear tests. Only radiation sensors
were placed in the adits. They were connected
with the recording instruments installed in sta-
tion wagons by means of cables of kilometer
length. The instruments in the station wagons
were constantly improved.

The history of developing CPI'7 analog-digital
recorder designed by NillT deserves special at-
tention. It became the basis of the famous au-
tomated measurement system. The recorder, an
oscillograph of the 3rd generation, was rewarded
with Diploma of the 1st degree and the Golden
Medal of the Economic Achievements Exhibition of
the USSR. Among the developers of the recorder
was Victor Mikhailov who by that time had been
occupying the position of the Chief Designer of the
Institute. The team of the instrument developers
was rewarded with the State Prize of the USSR in
1989. It is noteworthy that in 1988 CPI'7 recorder
was used in the Joint Soviet-American Experiment
at the test range in Nevada. American experts
acknowledged that they had no such equipment.
Butin the Soviet Union the recorder was integrated
into several serial equipment units as the basic
element of measurement channels with improved
time resolution.

Thus, under Mikhailov’s supervision a new
image of Russian nuclear instrument engineering
was created in the 80s on the basis of a newly
developed system of measuring fast process
during nuclear tests. It was CPI'7 recorder that
became the ancestor of a whole class of new
Russian instruments: CPI'8 (1994), CPI'9 (2000),
CPI9-01 (2002), etc. In the world still there are
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no instruments that would be similar to the 3rd
generation analog-digital oscillographic recorders
of single and rare signals with the beam storage
tube of the frequency range of up to 10 GHz.

Sometimes the life tests instruments with
such severity that cannot be stipulated by any
technical specifications. These tests include
durability, stability, reliability verification. The
following event took place in September 1973,
during a group test in an adit, the subsurface
explosion test of the largest scale on Novaya
Zemlya. As usual, the count-down was over. The
instruments were switched on. The order «Start!»
was given. And at this moment the testers saw
how a steep slope of mount Chernaya of 700 m
of height and 5 million square meters of volume
slipped down to the gorge and avalanched to the
technical facilities. When the avalanche «covered
the movable electric stations the fuel in them
caught fire, they ignited as torches, and nothing
was left undestroyed», witnesses said.

The stony wave of dozens of meters of height
was destroying everything it reached. But the test-
ers were astonished to see that trailers survived.
In a video of the powerful cataclysm one could
see that they came to the surface of the mass
of stones and were brought one kilometer to the
other side of the stony river. But the main surprise
was within the wagons. Turned around many times,
the instruments continued to record and process
the data detected by the radiation sensors. And
all the information was preserved!

After that Victor Mikhailov remarked: «Each
testis an important event. Itis history. Sometimes
events are excellent, sometimes they are tragic.»
But this is also a peculiarity of the work of those who
test the most dangerous weapons, thermonuclear
ones. Mr.Mikhailov always stated that the condi-
tions of Soviet testers work were close to conditions
in the front. «Those guys were in trenches in the
time of peace. But what is really important is the
fact that each experiment was a concentration of
efforts of large teams exerted for many years».

...When asked a question which period in his
scientific life, the Sarov one or NIIIT one, was most
memorable, Victor Mikhailov said: «<Each period
is interesting in its own way. Working in Soroy, |
dealt with fundamental science which | knew. My
exams were conducted by Academician Landau,
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that is why | was familiar with all the matters.
When | came to NIIIT | was a good experimenter
already...» Itis true. By the time he came in Mos-
cow Mikhailov had worked at Semipalatinsk and
Novaya Zemlya test ranges many times, and each
time tested «his own products».

Victor Mikhailov was respected very much at
the test ranges. Probably, it was the reason why he
was sent for when something got wrong with the
second explosion and some problems were faced
with the American group when Shagan experiment
at Semipalatinsk test range was conducted. He
had just flown back to Sheremetievo airport from
Nevada where he headed the group of Russian spe-
cialists at the first Kearsarge explosion. Mikhailov
came to Kazakhstan, saw the American system
of measurements, said what was to be altered
and remarked that the next day he would check
what was done. The head of the American group
protested: he said he would call to Washington,
Moscow, the embassy. Russian experts prompted
him: «Do what professor Mikhailov said». But «Pro-
fessor M» relieved the tension simply saying; «...it
is far to Moscow, Washington is even farther, while
Siberia is close. If you do not change the measure-
ment system till tomorrow you will stay in Siberia till
you are found». It worked. Americans did everything
that was required. Apparently, they took Mikhailov’s
joke seriously. Such was the time.

The press wrote that Geneva talks were suc-
cessful because an unprecedented joint experi-
ment was held during which nuclear explosions
were made at Nevada test range («Kearsarge»)
and Semipalatinsk test range («<Shagan»). For the
first time in the history of our countries methods
of explosion power measurement were jointly
verified, as well as anti-intrusive measures that
excluded receipt of information about the nu-
clear weapon design during control process. The
methods verification was included into the busy
schedule of the tests at the proposal of Victor
Mikhailov, who was RIIT Director that time.

It was in Nevada in 1988, during the joint
experiment on underground nuclear explosions
control, when Soviet specialists got the chance
to compare their diagnostic methods with those
of Americans. Both at Nevada test range where
they measured the power of the underground
nuclear explosion by the movement of the shock
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Hosted by testers of the Russian Federal Nuclear Center at Novaya Zemlya (1997)
Ha nonuroHe CapoBcKoro sgepHoro ueHrpa Ha Hoson 3emne
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wave in the immediate zone together with Ameri-
cans and at Semipalatinsk test range where they
conducted the same experiment together with
experts from Los-Alamos and Livermore, the So-
viet physicians got 100 percent of measurement
results. Victor Mikhailov recalled: «All our 10 sen-
sors worked perfectly and recorded the required
data. Americans also installed 10 sensors at their
test range but received only 70 percent of results.
When they came to the USSR they had already
taken their drawbacks into account and that
time received 90 percent of data. We received
100 percent, without any losses. That proved
the exclusive effectiveness of our diagnostics
methods. And the equipment we used was our
regular one, produced in series...»

Victor Mikhailov headed a group of 40 and
was extremely pleased by the fact that «our guys
demonstrated a high class of nuclear testers ac-
tivity» and that «in this field the level of American
technical specialists is not higher.» He stated
many times: «For me Americans do not give any
example in this field.» But he added: «<Maybe they
did not show me all their specialists».

Victor Mikhailov recollected: «We had to have
grounding resistance of measuring equipment of
less than 10 Ohm which is normal in our country.
As usual, we stack a pin into the ground and see
that the resistance was 50-60 Ohm, since in
Nevada desert the earth is very dry. Americans
did not know what to do. What could we do? We
told them to dig a hole in the ground, to put salt
into it and to pour water in it each day. So we
lowered the resistance to 4 Ohm. Sometimes | got
enraged by their narrow specialization and blind
faith in computer calculations... For example,
they failed to ensure sealed connection of (<our
and «their) high-frequency cables. We suggested
that they would check the connection in a barrel
of water before lowing it to the measurement adit.
Americans refused to do it due to their strong
belief in their technology. And they flopped. They
lost data telemetry to the control center at their
test range, though we had warned them about
it. Many other similar things happened...»

During «Kearsarge» nuclear explosion in Ne-
vada within the joint experiment on tests control
not only our measurement system was proved
to be superior to that of Americans. The joint
experiment contributed to enhanced confidence
in one of the key areas of national security and
the success of the experiment paved the way to
Comprehensive Nuclear Test Ban Treaty.

Victor Mikhailov understood better than oth-
ers the role which Nuclear weapons play in the
modern world that sophisticatedly integrate elec-
tronics, generators, nuclear materials — uranium,
plutonium, tritium — and non-nuclear explosives.
He underlined that «a weapon-free world will
remain a utopia at least for several generations»
and said that «it is hard and harsh to be a real-
ist». In one of his numerous interviews of the
early 1990s, when asked about the prospects
of Russian nuclear weapons complex, he said
prophetic words: «l believe that nuclear weapons,
despite the attitude of people, will guarantee their
security for many years. But the question arises:
how much of them do we need? Arms cuts are
underway, and the fact is welcomed by every-
body. The most important thing is to preserve
the weapons scientific potential. The number of
weapons is not that essential, the most essential
is the knowledge using which we can react to
any nuances in the field... We all strive to build
a world without wars and weapons. This is a
dream of mankind. But | feel that we shall live
with that dream for a very long time».

Vera PARAFONOVA




Jubilee
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tOBUIEN

Nropb AGPUKAHTOB: KOHCTPYKTOD,

opraH1M3aTop, YenoBeK

Umsa Uropsa AdpukaHToBa, KOTOPpOMY B
OKTAGpEe 3Toro roja MCNojHuIAOCb 6bl 95
NleT, ceyac BOBCe He TalHa ANa WUPOKOH
o6 ecTBEeHHOCTU. [locTaToO4yHO 3aUuTu B UH-
TepHeT, YTOObl MOHATb, YTO UCTOPUIO ATOMHOW
oTpac/u Hawen cTpaHbl HEBO3MOXHO npepa-
CTaBUTb 6e3 BblaloLerocss KOHCTPYKTopa u
opraHusaTtopa pa6oT No co3aHuIo AjepPHbIX
peaKTopoB U 06opyAOBaHUSA AN aTOMHOM
NPOMbILLIEHHOCTH, FPaXS4aHCKOro U BOEHHO-
mopcKoro ¢nora, lepos Coyunanuctuyeckoro
Tpyaa Uropsa UBaHoBHYa AppUuKaHTOBA.

A 6bin0 BpeMs, Koraa cTpaHa ropaunachb
BCTYMUBLUMM B 3KCMJlyaTalMio NePBbIM B MUpPeE
aTOMHbIM 1eAoK0NOM «J1eHWH», 3HaNa 0 co3aa-
HUW U Pa3BUTUM OTEYECTBEHHOro NOABOAHO-
ro ¢nota ¢ aTOMHbIMW ABUraTeNsiMu, HO UMS
rMaBHOrO KOHCTPYKTOPA 3TWUX YCTAHOBOK 6bl0
el HEU3BECTHO.

...0OT4yeTnnBO nomHuTCa 19 niona 1969 roaa.
C yTpa nowna HaBeCTUTb 3HAKOMYIO B TaK Ha3bl-
BaeMmyto «cneubonbHuLy» N° 3 Ha BepxHe-Bomk-
CKOW HabepeXHoW, rae cenyac pacnosioXKeH
[ePOHTONOMMYECKUIN LIEHTP.

OT Hee v ycnblwana:

— CerofHs HOYbIO Y HaC NauMeHT OaWH ymep.
[oBOPAT, 60/bLION Y4EHbIN, 3aCEKPEYEHHbIN.
AbpHUKaHTOB, Kaxketcs, Gamunums.

— Wropb UBaHOBKMY? — axHyna .

— ATbl OTKyAa ero 3Haellb? Ham B 60/ibHULE
ero GaMununio He Ha3biBanu. 310, roBopAaT, «fonoc
AmepuKkun» nepegan.

Ho g y>xe 6exana B NONUTEXHUYECKUI, Ha
poAHON duU3TeX, TPETUIN KypC KOTOPOro TOJb-
KO 4TO OKOH4Mna. Kak e MHe 6bl10 He 3HaTb
nereHgapHoro AdpuKkaHToBa, KOTOPbIA Oblf
ocHoBaTenem He Tonbko OKBM, HO 1 Hawero
dU3nKo-TexHnyeckoro dakynbreta! C ero mnag-
UMM CblIHOM [epMaHOM Mbl Y4YWUIUCb HA OAHOM
Kypce, 1 BCe BMECTE XU OXKMAAHWUEM, YTO B
HOBOM y4yeb6HOM rogy Mropb MBaHoBMY Npuaet
M K HaM CO CBOMMM 3HAMEHWTLIMU IEKLMUSMM.
M BOT Takoe U3BecTHe...

HecmoTps Ha To 4To Uropb MiBaHOBMY aelic-
TBUTENbHO Gbl1 HENIOBEKOM C rpUdOM «CeKkpeT-
HO» U HUKaKUX O0bULIMaNbHbIX CBEAEHUI O ero
KOHYMHE He coobuianoch, MPOCTUTLCS C HUM
NPWLLIO 04eHb MHOTO Hapoay. Pasymeetcs, 6bin
Becb OKBM, Becb dpu3aTex. bbinu npeacrasutenu
BNaCTV M Tex NpeanpusaTui, ¢ kotopoimm OKEM
1 NM4yHO AdpUKaHTOBa CBSA3blBaNM MHOTME NPO-
€KTbl B NPOU3BOACTBEHHOM U Hay4YHON chepax.
BbITb MOXET, UMEHHO B 3TOT TOPXKECTBEHHO-
nevyanbHbIM AeHb — cHavana B AK um. [3ep-
YKMHCKOro, Notom Ha byrpoBckom Knagéwuile,
rAe Ha TpaypHOM MUTWHIE BbICTYNWA cneLmanb-
HO NpuexaBlWwMn M3 MoCKBbI akageMuk A. T1.
AneKkcaHapoB, — Mbl, Monoable GU3TEXOBLbI,
Nno-HacToALWEMY M OCO3HANN, Kakas OrpomMHas
cnydmnack noteps. M K cyab6e Kakoro yanBu-
TENbHOro YeNnoBekKa, MycTb Camyto ManocTb, HaM
BCE XK€ yAanocb NPUKOCHYTbCS.

Mropb MBaHOBUY AdpuKaHTOB poaunncs 21
OKT6ps 1916 roga B CEMbE CENTIbCKUX YHUTENEN
B AepeBHe lNywKapKka Ap3amMaccKoro panoHa.
KynaHwve B peke Tella 1eTOM, KaTaHWe Ha CaHKax
3UMOW, UrPbl Ha AEPEBEHCKON yanLe, NOMOLLb
poaMuTeNnsiM MO XO3SMUCTBY — 06bIYHOE AETCTBO
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06bI4HOMO MyLIKAPCKOro napeHbKa. B wkony 1-1
cTyneHn B Ap3amace noLesn C KenaHUeM, y Hero
Oblla HEO6bIYaWHO CUbHAg TAra K 3HaHUAM.
KHWIM, KOTOpbIE OH 3amnoeM 4uTan, cTanau ero
cambiM 60N1bWKM YBIEYEHUEM.

BenvkonenHble NpUpoaHble AaHHbIE — YHU-
KanbHas NamsTb, aHaNUTUYECKUIA YM M KONoC-
caflbHas paboToCNOCOBHOCTb — YXe C IOHbIX
NeT onpeaenvnu nHtepecol Mrops MiBaHoBMYa
K TOYHbIM HayKaM, a CMOCOBHOCTU K MEXaHUKe
— €ero fanbHenwyto cyabby KaK MHXeHepa-me-
XaHWKa Y TaNaHTIMBOr0 KOHCTPYKTOpa.

B 1929 roay ero otua, MBaHa CemeHoBMYa,
nepeBoasaT npenogasatenem B [OPbKOBCKOe
peyvyHoe yuunuule, u BCS CeMbsl MepeesKaeT B
[opbKMI. Nropb NocTynaeT B WKOAY UM. TUMHU-
psi3eBa U, ycnewHo OKoHYMB ee B 1933 roay,
CT@aHOBUTCH CTyAEHTOM WMHAYCTPManbHOro MH-
ctutyTa. Ero 6yayuias cneumanbHOCTb — Cya0-
CTpoeHue.

Kpome 3HaHui, KOoTopble NpuobpeTaeT B
BY3€, OH CAMOCTOSTE/IbHO M3y4an MallMHOCTPOe-
HWe, BCcepbe3 3aHNMarncs YepyeHnem, Gotorpa-
duren, ) MBonucblo. 3a MHOTOrPaHHOCTb CBOMX
yBNE€YEHUN MONYy4Yun B CTyAEeHYECKOM cpene
npo3suie <Apxumes».

B 1939 roay U. . AbprKaHTOBA, C OTIMYMEM
OKOHYMBLIEro [OPbKOBCKUN MHAYCTPUANbHbIN
WHCTUTYT, HanpaBuaun Ha pa6oTy B CTanuHrpas
Ha 3aBoga N¢ 264. Yexan Tyga BMecTe C MOJIO-
[OW keHon Bepon, 0AHOKYPCHULIER, CNYCTHA roa
poauncsa nepBeHel, — cbiH Mropb. Ha 3aBog ero
MPUHANAW Ha AOJIKHOCTb HayalbHWKa rpynnbl,
3aTeM nepeBenu Ha AOMKHOCTb CAATOYHOro Me-
XaHWKa 1 OTBETCTBEHHOMo cAaT4MKa CyAoB.

3aBoj aBaKynpoBanv B 1942 roay: wna Bow-
Ha, Bpar npuénuxaertcsa K CtanuHrpaay. Urops
AdpuKaHTOBa KOMaHAMpoBaau B [OPbKKUIM Ha Ma-
LUMHOCTpouTENbHbIN 3aBoa N2 92 nm. CtanuHa.
TaK yporkeHel, aepeBHu lyliKapKa CTaHOBUTCS
nylwKapeM, MOCKO/bKY 3aBOj, BXOAMBLWWIA B
CTPYKTYpY HapogHoro Komuccapuata BOOpyKe-

HKUs, npocnasuica B rogbl Bennkon OTevyecT-
BEHHOW BOMHbI TEM, YTO, OTBEYas Ha 3amnpochbl
dpOoHTa, HENpPepbIBHO HapallyBan BbIMyCK NyLUEK,
[10BEAS €ro K KOHLY BOMHbI 10 2175 WTYK B CyTKM
npotmB 3 — 4 B caMoM Hayvane. ropb AbpurKaH-
TOB pa6oTan Ha4ya/lbHUKOM OTAENEHUS OHOrO U3
LLeX0B, MOTOM HayanbHUKOM Liexa.

C OKOHYaHWeM BOWHbl MaWWHOCTPOUTENb-
HbIi 3aBOJ HaYyan OCBOEHWE HOBbIX U3AeNni, a B
1946 roay nony4yvn nepBoe 3ajaHue aToOMHOro
npoduns Ha pa3paboTKy M OCBOEHWE NMPOn3-
BO/ICTBA CMeLManbHbIX MaLIMH — KOMNpPeccop-
HblX arperaToB Ans nosiyyeHns oboraleHHoro
ypaHa MeTogoM rasoBon anddyauu.

YyTb no3xe 3aBoa N2 92 y4yacTByeT B pelle-
HUK ellle OAHOW BaxHOM Npo6sieMbl aTOMHOIO
npoeKTa — CO34aHUN NePBOro NPOMbILWAEHHOIO
peakTopa 419 HapaboTKK NAyTOHMS. MocTeneHHo
Kpyr 3agay no co3jaHuio o60pyfoBaHus ans
aTOMHOM MPOMBbILWIEHHOCTU paclwunpsaeTcs, 1
MoctaHoBneHnem Coseta MuHuctpos CCCP
B 1947 rogy npu 3aBofe o6pa3syeTcs crneuu-
anu3npoBaHHoe noapas3aeneHne — Ocoboe
KOHCTpYKTOpCcKoe 6topo (OKB). Ans yyactmsa B
KOHCTPYKTOPCKUX pa3paboTKax, NoAroToBKe
NPOW3BOACTBA, OpraHM3aL My OMbITHbIX paboT
M UCMbITaHWI B HETO NPUBMIEKAIOTCS UHXEHEPDI
N TEXHWKK, 06najasLumne 60/bWNM NPOU3BOAC-
TBEHHbIM OMbITOM M TEXHUYECKOW 3pyAULIMEN.
Cpefun HUX — Ha4valbHUK MHCTPYMEHTaNbHOro
uexa M. N. AbpukaHTOB, KOTOPOMY B Ty NMopy
Bcero-1o 6bi10 30 neT.

3Hayunmoe cobbiThe B n3Hu OKB 1 camoro
M. N. AppukaHToBa nponszolwwno B 1951 roay,
Koraa avpekTtop 3aBoga A. C. EnsH 1 rmaBHbIN
KoHCTpYKTOp A. N. CaBUH C psaoM Beaylimx
cneunanncToB Gblan nepeBefeHbl Ha paboTy B
MockBy B HIM pakeTHO-KOCMUYEeCKOro npodu-
n51. B KonnektuBe BO3HUKAM Bbl0 BONHEHHUS, HO
Ha3Ha4yeHWe HOBbIM FMaBHbIM KOHCTPYKTOPOM
Uropst AbpunKaHTOBa, KOTOPbLIM Ha 3aBOAE M B
OKB K ToMy BpeMeHu MnoJfib3oBascs 60/bLKUM
aBTOPUTETOM, TpeBOry paccesno. Mropb MiBaHo-
BWY, BEPOSATHO, KaK HUKTO APYron U3 BeayLLuxX
crneuvanucToB 3aBoja BUAEN YKe B TO BpeMms
60/bliMe NEePCNEKTUBbLI Pa3BUTUS aTOMHOM TeX-
HWUKKW U MOHMMaN HeO6XOAMMOCTb BCEMEPHOIO
yKpenneHus 3aBoackoro OKb. Ero nHxxeHepHas
NPO30P/NBOCTb B COYETAHWUMN C UCKTIOYUTENbHOWM
LeneyCcTpeMIEHHOCTbIO, CUNTbHOW BOEN, CMe-
NIOCTbIO ¥ OFPOMHOM OPraHU3aToOPCKON aHEpruen
Cbirpanu pelualoLLyto pob BO BCeW nocnenyto-
wen nctopmn paszsutua OKb, dopmupoBaHmnn
€ero TEMaTUKK U CTPYKTYpbl, NPOBEAEHUUN Kaj-
POBOM U UHXEHEPHOWN MONUTUKMK.

K ToMy BpeMeH#M y rnaBHOro KOHCTPYKTOpa
nosiBMNacb CBOS KOMaHga, 6nanxaniime cnog-
BUXXHWKM, KOTOpble Bceraa 6blM roToBbl OKa-
3aTb NoaaepKKy. [la nHave n 6bITb HE MOINO.
Bce, KoMy goBenocb paboTtatb BMecTe ¢ Abpu-
KaHTOBbIM, OTMeYasu, YTO Gbll OH SHEPTUYEH,
npocT B 06LieHnn, obnagan 4yBCTBOM tOMOpa,
yMen onepaTtMBHO pearnpoBaTh Ha 3ameyaHus
WK NPeanoXXeHns Noaen, BOCXuLLan cBoem npo-
CTOTOM M GblN YHUKaNeH CBOMM o6asHMeM BO
B3aMMOOTHOLLIEHUSIX C NOAbMM.

PelweHne opraHM3aunoOHHbIX BOMPOCOB He
NMO3BOJIANO OTB/IEKATHLCS OT MMAaBHOIMO — KOHC-
TPYKTOPCKOM paboThl, TeM 60osiee YTO B HOsA6pe




1953 roga CoBMuH CCCP npuHUMaeT NoCTaHOB-
NleHne 0 pa3paboTKe MOLHOI0 apKTUYECKOro
NejoKoNa c aTOMHOM 3HEPreTUYeCKON yCTaHOB-
KoW. Pa3paboTKa NpoeKTa aTOMHOM Naponpons-
BOASULEV yCTAaHOBKM (ATMY) ana atoro negoxkona
nopydanacb OKB 3aBoga N2 2, a npoM3BoACTBY
3TOro 3aBOJa — U3roTOBJIEHWE Y KOMMNEKTHAN
noctasKka AlMY Ha AMUpanTeENCKU 3aBO[ B
JleHnHrpage, roe oomKeH 6bi1 CTPOUTbCH Ne-
[IOKON.

3apaya co3gaHus NepBoro B MMpe aTOMHOIo
nefokona sowwna B iupektusbl XX cbesdaa KIMNCC,
4YTO HEU3BEXHO NpuaaBano Bcen paboTe no
3TON Teme NONUTUYECKOE 3HaYeHMe.

YT06bI NpeACcTaBUTb FPY3 OTBETCTBEHHOCTH,
KOTOPbIM NIEr Ha NN€YU IaBHOIrO KOHCTPYKTOPA,
HaJo NOHATb, YTO paboTa HavyMHanacb NPaKTyU-
YeCKMU C HyNs, MOCKOJIbKY aHanoros Takomy npo-
€KTY He 6b1/10 B MUpe. Cneumduryeckune ycnosus
pa3MeLLleHns CyJ0BOM PEaKTOPHOM YCTaHOBKHM
B OTCEKe fiefoKona TpeboBanu co3aaHus MaK-
CMManbHO KOMMNAKTHOM KOHCTPYKLMK, YAOBNET-
BOPSAIOLLEN KECTKUM TpeboBaHMAM MO BECY U
rabaputam. HyxHo 6b1/10 HanTu abdeKTUBHOE
pelleHue no obecneyeHunio paguaLMoHHON 6e30-
NMaCHOCTY 3KUMaXka CyaHa, KOTOPOMY NPEACTOAN0
Mecsauamu pabotaTb U KWUTb BYKBaNibHO GOK
0 60K c paboTaloWwmmmn peaktopamu. Noatomy
oco6oe BHMMaHWe yaensanocb o6ecrneyeHunto
repMeTUyHOCTU U HaeXHOCTU paboTbl 060py-
[lOBaHWs NepBOro KOHTypa. TaKke BnepBble pe-
lwanack 3ajja4ya 3KOHOMUYHOIO UCMONb30BaHMUSA
A4epHoOro TonamBea.

MocTporKka aTOMHOro fiefoKona, Noay4nBLLe-
ro ums «J1eHunH», 6bina 3aBepLieHa B CeHTA6pe
1959 roaa, a B aekabpe TOro xe roga Havanacb
ero apKTMyecKas HaBurauus, NpoaoKaBLascs
6e3 manoro 30 nert. Jlegokonom 66110 NpoBee-
HO BO ibAax 3700 cyaoB M NoATBEPXAEHa Bbl-
CcoKast 9pHEKTUBHOCTb UCMOIb30BAHUA AAEPHON
3HEepruun Ha cyaax nefoKonbHoro dnora.

3aberas Brnepesd, CKaXKeMm, 4to ycrnewHas
3KcnayaTauns NnepBoro aTOMHOro seaokona
NnosIoXKMNa Havyano pas3BUTUIO HOBOW OTpacau
— aTOMHOro cyaocTpoeHus. B nepuoa ¢ 1975
no 2006 rog B cTpaHe GblJ10 NMOCTPOEHO ellé
HECKOIbKO aTOMHbIX N€40K0N0B («ApKTHKa», «Cu-
6upb», «Poccusar», «CoBeTckui Cotod», «Tanmblp»,
«Banrauw», «dAman», <50 net Mob6ebl») U OKeaH-
CKWIN NUXTEPOBO3-KOHTEMHEPOBO3 YCUIIEHHOTO
NnefoBoOro Knacca «CeBMopnyTb».

Torga xe, B 1960-M, 60nbluasn rpynna co-
3naTtenen nepokona «J1eHuH» Gblna oTMedveHa
rocyaapCTBEHHbIMU Harpagamu. YeTBepo pyKo-
BoauTenen pa6ot no AMMY cranu naypeatamu
JleHWHCKOM Npemuu, a raBHbIM KOHCTpykTop OKB
N. N. AbprKaHTOB 6biN YAOCTOEH 3BaHus fepos
Coumanuctuyeckoro Tpyaa. Bbicokylo Harpaay
nonyyuno n camo OKB: yka3om MNpesnanyma Bep-
xoBHoro Coseta CCCP oHO 6b110 Harpa*kaeHo
opaeHom JleHuHa. Cnyvyan peikui, Koraa BbiCLUUM
OpAeHOM rocyfapcTBa oTMeYyeHa paboTa He ca-
MOCTOSITE/IbHOM OpraHn3aLuuu, a nogpasaeneHus
OAHOT0 U3 MaLIMHOCTPOUTENbHbIX 3aBOJOB.

[MpaKTMyecKn ogHOBPEMEHHO C Havyalom
paboT Mo aTOMHOMY NlefjoKony «JIeHUH» 3aBOj
N¢ 92 u ero OKB npuBnekatoTcs K npobneme
Cc03JaHu1s NepBon aTOMHOM NOABOAHOM OAKMK.
[MpUMepHO B 3TO e BpeMs BO3HUKaIOT HOBble
HanpasfneHus paboT, CBSA3aHHbIE C CO3AAaHUEM
peaKTopoB, OX/TaXAaeMbIX XUAKoMeTanm4yec-
KUMU TEMNSIOHOCUTENSAMMU.

3T 06CTONATENBCTBA BCE OCTpEee CTaBAT
BOMPOCHI Pa3BUTUS IKCNEPUMEHTaNbHON 6a3bl
OKB, yKpenfieH1s ero onbITHOro NPOM3BOACTBA,
paclwmpeHns WwraTa cneymanmucToB — KOHCTPYK-
TOPOB, PACYETYMKOB, UCMbITaTeNEN, TEXHOIOTOB.
[MaBHbIN KOHCTPYKTOP U pykoBoauTenb OKB
M. U. AbpnKaHTOB OTYHETIMBO BUAUT GObLUME

tOBUIEN

C reHepanbHbiM cekpetapem LIK KMCC J1. U. BpexHeBbiM

nepcrnexkTUBbl Pa3BUTUS aTOMHON TEXHWUKK M
BO3MOXHOCTU paclMpeHns TeMaTuku pabor
OKB, noHMMaeT HacTosiTeNIbHYI0 He06X04MMOCTb
06peTeHnst CaMOCTOATENbHOCTH.

B Hayane 1961 roga W. U. AbpunKaHTOB nu-
wet nucbMmo B LK KINCC, rae ctaBuT BONpocC 0
paclumpeHun TemaTnku pa6ot OKb v npeanaraet
«...cienatb ero 9apom KpynHewuwero 8 CCCP OKb
mnn HWUW no atoMHOM aHepreTuke». OgHaKo Ha
nepBbIX Nopax uaes rmaBHOro KOHCTPYKTOpa O
CO3JaHnM KpynHoro cneunanuaunpoBaHHoro Kb
aTOMHOro NPOodUASA C MOLWHBIM OMbITHLIM MPON3-
BO/ACTBOM M pa3BUTOM 3KCNepUMeEHTanbHOM 6a-
301 HaTaNKMBanacb Ha Cepbe3Hble BO3PAXKEHUS.
Mpexxae BCero Ans aToro HyxHbl 66111 60MblUne
LeneHanpaBneHHble KanuTanoBNOXEHUS UK
roTOBbl€ MPOM3BOACTBEHHbIE MOLLHOCTU. A UX
Ha 3aBoje He Bcerga xBaTtano. PyKOBOACTBO
MuHUcTepcTBa 060POHHOM NMPOMbILLIEHHOCTH, B
CTPYKTYPY KOTOPOro BXxoAWnn 3aBoj u ero OKB,
He Buaeno 6onblumx nepcnektns OKB n Bcero
aTOMHOr0 HanpaB/eHUs, cyMTas, 4To raBHble
3afjayv — cosgaHune AudGdY3UOHHbIX MaLIMH K
NMPOMBbILWJ/IEHHbBIX PEAKTOPOB — Y}KE PELLEHbI.

Pazmax paboT 1 OrpoMHbIe MEPCNEKTUBDI, O
KOTOPbIX HACTOMYMBO FOBOPWUA M NUCan rMaBHbIN
KOHCTPYKTOP, Nyraan MMHUCTEPCTBO HE TONIbKO
noTpe6HbIMU 3aTpaTaMu CPefCTB, HO U NoTepen
KOHTpoANs 3a aesAtenbHocTbio OKB. He BcTpeyas

C cemben KoponeBbix

noHnMaHua B ceoeM Begomctee, U. U. Abpu-
KaHTOB BCe 4allle CaMOCTOSATENbHO BbIXOAWT B
BoeHHO-npoMbIWweHHy0 KoMmuccnto CoBMuHa,
MWHUCTEPCTBO CpefHero MalluMHOCTPOEHHS,
MuHcyanpom u LK KMNCC. K atomy BpemeHu
B nnaHax OKb atoMHas TemMaTvKa NoJIHOCTbIO
JOMUHUPYET He TONIbKO B €ro TeKylen paboTe,
HO ¥ B NepcneKkTunBe.

HanpawuBanocb ecTecTBEHHOe W paau-
KanbHoe pelleHue: nepenatb OKB «aTtoMHOMYy»
MUHUCTEPCTBY — MuHCpeaMally, Torga Bce oc-
HOBHble npobnembl OKB (KanuTanoBnoXeHus,
MaTepuanbHoe obecneyvyeHne, YACIEHHOCTb) MOXK-
HO Obl/10 6bl PeWNTb NPOCTO U 3PDEKTUBHO. HO
MWHUCTEPCTBO OBGOPOHHOW MPOMbILIEHHOCTH
He XOTeno paccTaBaTbCsi CO CBOMM UMEHWUTLIM
(opaeHa JlennHa!) Kb 1 coBcem OTOMTH OT «MOA-
HOM» TEMATUKM aTOMHOI0 MalMHOCTpoeHMs. [a
1 3aBOJ CTapasics B CBOMX MHTEPECAxX COXPaHUTb
CyLLEeCTBYlOLLEE NONOXKEHNE UK «YITU» BMECTE C
OKB B cTpyKTypy MuHCcpeamalua. [poTMBHUKOM
nocneaHero pelweHns 6b10 MECTHOE «NpaBUTESb-
cTBO» — COBHApPX03, CTPYKTYPa, BbINONHABLUASA B
Te rofbl GYHKLIMM roCyAapCTBEHHOI0 ypaB/ieHns
BO BceM Bonro-BATCKOM perunoHe.

HakoHel, 11 Hosi6ps 1963 roga BbIXOAUT
MoctaHoBnernune UK KMCC n CoBeta MuHuc-
TpoB CCCP o BbigeneHnn OKB u3 cocTtaBa
[OPbKOBCKOrO0 MallMHOCTPOUTENbHOrO 3aBoja
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tOBUIEN

M nogynHeHunun ero ¢ 1 aHBaps 1964 ropa lo-
CyAapCTBEHHOMY KOMMUTETY MO UCNONb30BaHMUIO
aTOMHOW 3Heprum.

[locTaHOBNEHME OXBATbIBASO LMPOKUIA KPYT
BonpocoB pa3Butusa OKB, npeagycmatpuBano
CTPOUTENbCTBO MPOU3BOACTBEHHbBIX U KOHC-
TPYKTOPCKMUX KOPMYCOB, 3KCMEPUMEHTaIbHbIX
naéopartopuin n cteHaoB. YucneHHocTb OKB
Ha 1 gHBapsa 1964 roga ycTaHaBnaMBasnacb B
KonmyecTtBe 1911 4yenoBek.

HayanbHWKOM M FaBHbIM KOHCTPYKTOPOM
OKB HazHauvanca U. N. AdpukaHToB. lNpn o6pa-
30BaHuM OKB nonyyaeT OTKpbITOE HaMMeHoOBa-
Hue «OpaeHa JleHnHa Oco60€e KOHCTPYKTOPCKOE
6topo N22 (OKB-2)», a ¢ 1 aHBapsa 1976 roga
— ero HblHelWwHee Ha3BaHue: ONbITHOE KOHCTPYK-
TOpcKoe 6t0p0 MalnHOCTpoeHUs (OKBEM).

C MOMeHTa BbIxofa NMOCTaHOBNEHUSA BCSH
*n3Hb Uropsa MBaHOBMYa NogyMHeHa OA4HOM
uenu: ctaHoBneHnto OKBEM KaKk yHWUKanbHOM
OopraHu3auuu ¢ NosHbIM NPOU3BOACTBEHHO-TEX-
HOMOTUYECKMM LIMKIOM: OT MPOEKTUPOBAHMUS,
M3roTOBMIEHUS U UCMbITAHUA JO KOMMIEKTHOWM
NoCTaBKMU U34eNni 3aKa34yuMKy C CEPBUCHbBIM
ob6CcnyKMBaHWEM B Te4eHME BCero CpoKa pabo-
Tbl. OH cO3[aeT opraHu3aumio, rae, opraHu4yHo
JOMONHAA ApYr Apyra, CyWecTBYIOT KOHCTPYK-
TOpCKasa 1 nccnepoBaTenbCcKas 4eATeNbHOCTb,
Hay4YHO-TEXHUYeCcKoe 060CHOBaHWE MPOEKTOB,
NPOM3BOACTBEHHbIN U UCNbITAaTENbHbIN NPO-
Lecchl.

B Te roapl, Korga Uropb MBaHoBKWY BO3rNaBs-
nan OKBM, v cnoxunnucb 0OCHOBbI OpraHu3auunm
paboThl, KOTOPbIE 1 B AabHENLLEM HE NoABeEp-
rMUCb cepbe3HON peBn3un. OHU NKLLb COBEp-
LWEeHCTBOBANNCh, Pa3BMBaINCh, AOMONHANUCD.
M coBepweHHO cnpaBeanvBo B 1998 roay de-
nepanbHOMY YyHUTapHoMy npeanpusatuio OKbBM
ObI10 NPUCBOEHO MMS €r0 OCHOBATENS.

A Toraa, B 1960-e, Uropb MBaHOBUY pabo-
TaeT B MOJIHYIO CUNTY HaJ HOBbIMMW MPOEKTaMu
Mo CO3JaHMI0 PEaKTOPHbIX YCTAHOBOK KakK Ang
CTaLMOHapHbIX, TaK U AN TPaHCNOPTHbIX 06b-
eKToB. K npumepy, noa HenocpeacTBEHHbIM ero
PYKOBOACTBOM poxjanach 67104Has KOHLeNLUs
ATIIY, 3aMeTHO yMeHbLUMBLIAA YPOBHM NOABOA-
HOTO LyMa 0TEYECTBEHHbIX aTOMHbIX MOABOAHbIX
nopok Il nokonexus u lll nokonexnus. CosnaHue
6104HbIX PEaKTOPOB ABMNOCH 60/bLUON No6eaon
n camoro Uropst MBaHoBKYa, M BCEro Kosek-
TuBa. CeroaHsa 6e3 3TUX yCTAaHOBOK HEMbICTUM
Hal BOEHHO-MOPCKOM GNOT, U UX 3KCnyaTa-

MoxopoHbl U. U. AbpukaHToBa. Utonb, 1969 r.
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LM rapaHTMpoBaHa A0 CepeanHbl HblHELWHEro
cToneTus.

M. N. ApprKaHTOB aKTMBHO y4acTBOBan B
napTMMHOMN 1 06LLLECTBEHHOM XNU3HW CTPaHbI: OH
6b1n nenytatom BepxoBHoro Coseta PCPCP, n3-
6upanca generatoMm NapTMMHOIO cbesaa, UMen
BbICOKMW aBTOPUTET Y PYKOBOAUTENEN CTPaHbI
n obnactu.

A Befb eule Oblsla 60Jbllag HayyHas M
npenojaBaTeNibCKas AeAaTeNbHOCTb. epBbIiM
B OKBEM B 1957 roay oH NoAroToBMA U 3alUTUA
auccepTaumio Ha COMCKaHMe y4eHow cTeneHun
[IOKTOpa TEXHUYECKMUX HayK, a B 1961 roay npwu
aKTMBHOM NoAAepKKe akageMUKoB AneKkcaHa-
poBa u JleinyHcKoro Jo6uncs o6pa3oBaHus B
cocTaBe [OPbKOBCKOIO MOIMTEXHUYECKOIO UH-
CTUTYyTa PU3UKO-TEXHUYECKOrO PpaKynbTeTa. ta
MHUUMaTMBa Mrops MBaHOBMYa BO3HUKNA He
C/ly4anHO: OH MOCTOSHHO AymaJsl O KOMMIEKCHOM
pa3Butnn OKBM 1 noHnman Heo6XxoaMMOCTb
LiesieBOV NOArOTOBKYM CNEeLManncToB ans paboTbl
B 06/1aCTU peaKTOpHOM TexHMKKU. C MOMeHTa
OCHOBaHu1a daKynbTeTa (cenyac 3T0 UHCTUTYT B
coctaBe HI'TY) U. N. AbpnKaHTOB aKTUBHO BEN
y4e6HYI0 1 MeToaAnYEeCKyto paboTy CO CTyAeHTa-
MU B KayecTBe npodeccopa v 3aBeayloliero
Kadenpon «[IpoeKTMpoBaHue 1 aKcnayaTaums
peaKkTopoB».

Co3aaHHbIN UM GUBUKO-TEXHUYECKUIN da-
KyNbTET CTan HacTosWeN Ky3HMLEeN KaapoB ans
OKBM v oTpacnu, a npenoaaBaTenbCKuUi COCTaB,
B YMcCIie KOTOPbIX 6blIM PYKOBOAUTENN U TEXHU-
yeckue crneumannctel OKBM, Bceraa Bbi3biBan
BocxuueHue. 3acnyra Urops MBaHoBunya Adpu-
KaHTOBa B NOArOTOBKE TaKOro nejarortyeckoro
KONNIEKTUBA He Bbi3biBAET COMHEHMWS.

[naBHOE, YeMy OH y4uJ, BCMOMMUHAIOT Bbl-
NYCKHUKK GpU3TExa TeX NeT: B paboTe Haj cepb-
€3HeNLWMMH MPOeKTaMun, KaKoBbIMU ABNSIOTCS
peaKTopHble YCTAHOBKM ANS CyAoB, Kopabnewn
1 nnaBy4mx A3C, HeNb3s 6bITb PAaBHOAYLIHbIM,
Henb3a Mon4YaTb M NPATaATbCA 3a CMWHbLI KO-
ner. Hy>kHo cTapaTtbcs Bcerga 6biTb Bnepean
M OCTaBaTbCs NPW 3TOM PAAOBbLIM Pab6OTHUKOM
OKBM.

Mpn TOM HaNpPsSKEHHOW U UHTEHCWUBHOM
TBOPYECKOM, OpraHM3aTopPCKOM, 061LeCTBEHHOM
M3HM, KOoTopas 6bina y U. N. AppukaHToBa, OT-
[YLIMHOW OCTaBanach CeMbS, B KOTOpon ¢ 1948
rofla pocnu yxe aABoe cbiHoBeW. O6a nownm no
ctonam oTua. K coxaneHuio, B XMBbIX cenyac
ocCTascs TONbKO OAUH — Maaawun, fepmat.

— KaKuMm OH 6bin OTLOM? — pa3Mbllunsger
[epmaH UropeBuyY, HbiHE TMaBHbIN crieynanuct
OKBM AdpnKaHToB. — KOHEYHO, Ang Hac — ca-
MbIM NydLWKM. OH AENCTBUTENBHO Gbl1 XOPOLWNUM
OTLLOM, MOTOMY 4TO 6bI1 Ans Hac NMPUMEPOM.

OH 04YeHb MHOro paboTar, CyTKamu Mor pa-
60T1aTh. Y)Ke 6yay4m npodeccopom, NpoaonKan
He TOJIbKO Y4UTb PYrUX, HO M y4nTbCA caM. Beer-
[la CTPEMMUJICSH HaWTK 4YTO-TO HOBOE.

Boob6uie 310 4enoBeK 6bln yBNEYEHHbIN
— MHOro 4yuTan, pucosan, ¢otorpaduposarn,
6bI1 AHUMKIONEeANYECKM apyamMpoBaH. OTabixan
04eHb CKPOMHO: aya B 3eneHoM fopose, Nblxu,
n3peaKa — NOe3KN B caHATOPWM, CEpALLE Y HEro
6b1710 60/IbHOE YXKe C TPUALATH NET.

YMen apyxutb. Tak Cny4Ynnochb, 4To Halla
ceMb$i MOCTOSIHHO obllanachk ¢ ceMben bopuca
AnekceeBunya Koponea. Ho oTeL Apy»Kun € HUM
He MOTOMY, YTO OHM OblIN IBE 3HAMEHWUTOCTH,
NMPOCTO UM BblI0 MHTEPECHO APYr C APYrOM.

KoHe4yHo, 1 Ham psaOM C TaKUM OTL,OM BblSI0
MHTEPECHO, XOTS OH MOT 6bITb U CTPOrMM. To4yHee
CKasaTb — NtobsLe-cTporuM. NMomHio, ogHaXKabl
OH B3§/1 WKOJIbHbIN Y4EOHMK MO XMUMWUU U YCTPOUI
MHe HacTosLLYo NPOBEPKyY. Ha KakoM-To Bonpoce
2 cnoTKHycs. OTel, paccepaunncst: «Tak OTNYHKK,
roBopuilb?» — M obpallasch K Mame:

— BOT 41O, MaTb, CX0AM-Ka Tbl K 3TOMY OT-
JIMYHUKY B LUKOJY, CKaX1, YTOObl eMYy 3K3aMeH
no XMMUK YCTPOUIIN.

CaMoe yauMBUTENbHOE, YTO Mama B LKoY
nowmna 1, K U3yMJIEHUIO yUuTeNen, nepepana
npocbby oTua. M MeHsa «BHennaHOBO» MPO3K-
3aMeHoBasnu.

B apyroi pas, Korga f e y4uacs B UHCTH-
TyTe, KOPMNen Kak-To Haj YePTEXOM Mo KypcoBOWM
paboTe, no-mMoemy, aTo 6bin peaykTop. OTel, no-
[ouwen, 4o/iIro CMoTpes, 3aMeTuUN:

— Hennoxo. A 4to ecnu nonpo6oBaTtb Tak?

B3an nMctT MUnAMMeTPoBKM M ByKBanbHO 3a
HECKOJIbKO MUHYT Habpocan YeTKUI, B CTPOrnx
NMPOMOPLIUSAX ICKUS:

— 3anoMHHU, CbiH, Nto6as KOHCTPYKLIUS TOSb-
KO Torga 6yaet paboTaTb, ecniu OHa BbIr\AnT
KpacuBo.

3TW cnoBa MHe He TO/IbKO 3aNoMHUAUCH, HO
1 KaK-TO COOTHEC/INCh C IMYHOCTbIO Camoro oTLa.
HaBepHoe, oH MOr paboTaTb TaK, KaKk paboTtan,
NOTOMY 4TO GblJ1 KpAcKB, MPEXKAE BCET0O B CBOUX
nocTynkax. bbin o4eHb BHMUMATENEH K NtoasMm,
BCerga Haxoaui BpeMs 1 cuutan 06a3aTelbHbIM
NBa—TpU OHSA B HEJEN0 NPOBOAMTbL B LIEXAX,
MHOIMX paboOTHUKOB 3Ha N0 UMEHU-OTHECTBY.
MomHto, Koraa s npuwen Ha pa6oty B OKBM, a
370 GbISIO Y}Ke Moc/ie CMePTH 0TLL.A, MEHS YacTo
OoCTaHaB/MBaAM NPocTbie paboyre 1 roBopuan
0OYEeHb XOpPOLIKE CIOBa O HEM.

Heb6onbluon WTpKX K pacckagdy lepmaHa Uro-
peBuya: gavy U. . AbpunKkaHTOB, Byayyun yxe
npodeccopom, lfepoem CouTpyaa, opaeHOHOC-
Lem, No3Bonunn cebe 3aBECTU TONbKO B 1962
roay v cnycTs ABa roga — MalluHy.

Eule yepes natb net ero He ctano. OH NPoXun
[0 06MAHOro Mano — HenonHbix 53 roga. Ho Tak
MHOTO yCrnen caenatb 3a 3To BpeMs 415 Nogen,
nns ctpaHbl! MMs ero He 3a6bITO, OHO MPUCBOEHO
co3aaHHomy UM npeanpusatmio — OKBM; Ha nome,
rae xun U. N. AgpuKaHTOB, yCcTaHOB/IEHa MEMO-
puanbHas JocKa. Ho camoe rnaBHoe — ocTanacb
nobpast namMaTb B cepauax noaen.

Enena IBOPOBCKAA

ABTOp GnarogapuT 3a nomMollyb

B NOAroToBKe marepuana

I. U. AbpuxkanToBa u 3. B. MapkoBy.
Hcnonb3oBaHbl MaTepuanbl U3 KHUMH
«MonBeKka B aTOMHOM MalIMHOCTPOEHUMN»,
Hwvxuui HoBropoga, KuTusaar, 1997 rog.




|gor Afrikantov: a designer,
organizer, individual

The name of Igor Afrikantov who would
celebrate his 95th anniversary this October is
not a secret to the public. One can just surf the
Internet to understand that it is impossible to
imagine the history of the nuclear branch of
Russia without Igor Afrikantov, an outstanding
designer and organizer of activities aimed at
creating nuclear reactors and equipment for
the nuclear industry, merchant fleet and the
Navy, a Hero of Socialist Labor.

Once the country was proud of «Lenin» atomic
ice-breaker, the first in the world, knew enough
about the development of nuclear submarine
fleet but was not aware of the name of the chief
designer of the facilities.

...Distinctly | remember the day of July 19,
1969. In the morning | went to see our acquaint-
ance who was treated at Hospital No 3 (now
— Gerontological Center) in Verkhne-Volzhskaya
embankment.

There the acquaintance told me:

— A patient died last night. They say he
was a prominent scientist, and his name was
a secret. But it seems to me his last name was
Afrikantov.

— Igor lvanovich? — | exclaimed.

— How come you know him? His name was
not mentioned at the hospital. The «Voice of
America» has broadcast the news.

Without answering the question | rushed to
the Polytechnic Institute, to my «native» Physical
and Technical School, where | had just completed
the third year of studies. It was impossible that
| would not know legendary Afrikantov who had
founded not only OKBM but our School as well.
His younger son was in the same year, and we,
all the students, were looking forward to Igor
Afrikantov coming to the School to deliver his
brilliant lectures. And now this terrible news...

Despite the fact that all information about Igor
Afrikantov was classified and his death was not
announced publicly, a lot of people came to pay
their last tribute to him. Certainly, all specialists of
OKBM came, and professors and students of the
Physical and Technical School too. There were rep-
resentatives of the local authorities and of those
enterprises which participated in industrial and
research projects of OKBM and Afrikantov. At the
funeral at the central cemetery of the city Academi-
cian A.Alexandrov who had come from Moscow
on purpose spoke. Maybe on that grievous day
we, young students, realized the enormity of the
loss as well as the fact that we had been lucky to
have some relations with that great man.

Igor Afrikantov was born on October 21, 1916
in the village of Pushkarka of Arzamasky district
of the Gorky region, in a family of village teach-
ers. His childhood was typical of a village youth:
swimming in the river in summer, riding in sleds
in winter, playing with friends in a village street,
helping parents. He went to school in Arzamas
most willingly as he wanted to learn very much.
He was carried away by reading, and books were
his best hobby.

Igor’'s outstanding natural facilities — the
unigue memory, analytical mind and tremendous
capacity for work — determined early his interest
to exact sciences, while his ability to engage in
mechanics determined his fate of engineer and
talented designer.

In 1929 Igor’s father was transferred to the
position of a professor of Gorky Marine School,
and the family followed him to Gorky. Igor went to
school named after Timiryazev and when he fin-
ished itin 1933 he became a student of Industrial
Institute. His specialization was shipbuilding.

At the Institute he also studied mechanical
engineering and mastered drawing, photography,
painting. For the diversity of his interests he was
nicknamed Archimedes by other students.

In 1939 Igor Afrikantov graduated Gorky Indus-
trial Institute with honors and was sent to Stalingrad
to Plant No 264. He came there with his young wife
Verawho was in the same year at the Institute, and
a year ago their son Igor was born. At the plant he
occupied the position of the head of a group and
then was nominated as a delivery trial engineer
and responsible for ships delivery.

In 1942, during the WWII, when the Nazi
came the city the plant was evacuated. Igor Af-
rikantov was sent to Gorky to Machine-Building
Works No 92 named after Stalin. Thus he became
a cannon founder since the enterprise was en-
gaged in gun manufacture and was famous for
increasing the daily output of guns from 3-4 in
the beginning of the war to 2,175 by the end of
it. Afrikantov was the head of a shop’s division
and then a machine-shop manager.

After the war the Machine-Building Works
began manufacturing new products, and in
1946 received an order to manufacture special
equipment for the nuclear branch — compres-
sor units for producing uranium by means of
gas diffusion.

A bit later Works No 92 participated in solving
another important problem within the Nuclear
Project — in development of the first industrial
reactor for plutonium production. Gradually the
range of tasks of creating equipment for the nu-
clear branch expanded, and in 1947 a special
design office (OKB) was founded at the plant.
Engineers and technicians with vast production
experience and technical erudition were hired by
the office to perform designing, prepare the facili-
ties, organize tests and trials. Igor Afrikantov who
was only 30-years old then was among them.

JUBILEE

1951 saw an important even in the life of
OKB and Afrikantov himself: A.Elyan, Director
of the plant, and A.Savin, Chief Designer, were
transferred to a missile and space research in-
stitute in Moscow, and the team of the plant got
anxious. But the nomination of Igor Afrikantov
who had already gained a solid reputation at
the plant to the position of the Chief Designer
allayed all apprehensions. Apparently, Afrikan-
tov understood better than others the perspec-
tives of the nuclear branch and the necessity
to strengthen OKB. His engineering sagacity
combined with exceptional firmness of purpose,
strong will, courage and organizational energy
played a decisive role in the history of OKBM,
specification of its research and structure, in
formulation of its manpower and engineering
policies.

By that time the chief designer had his own
team of associates who were ready and eager to
assist him. It could not be otherwise. Everyone
who worked with Afrikantov said he was ener-
getic, easy-going, had good sense of humor, could
quickly react to remarks and proposals of others,
his friendly manners were surprising and he was
very charming in relations with people.

Being responsible for many organizational
issues he still could not distract from his main
activity, i.e. from the engineering design, all the
more the Government passed a decree in 1953
on designing of a powerful arctic ice-breaker with
a nuclear power unit. The development of the
nuclear steam-raising unit was assigned to the
design office of Plant No 2 while the production
division of the plant was assigned the task to
manufacture it and to deliver to the Admiralty Plant
in Leningrad where the vessel was to be built.

The task of building the first nuclear ice-
breaker was listed in the Directives of the 20th
Congress of the CPSU, which fact imparted politi-
cal meaning to the project.

To imagine the load of responsibility assumed
by the chief designer one should bear in mind
that the work began from zero: there were no
similar projects in the world. Peculiar conditions
of locating the reactor unit in the ice-breaker com-
partment required a compact design that would
meet tough requirements of weight and dimen-
sions. It was necessary to ensure effectively the
radiation safety of the crew that had to live near
the operating reactors for many months. That is
why the main attention was paid to hermeticity
and reliability of the primary circuit equipment.
The task of effective use of nuclear fuel was
solved for the first time too.

The nuclear ice-breaker that was named
«Lenin» was completed in September 1959,
and in December its arctic navigation began,
that lasted for almost 30 years. The ice-breaker
piloted 3,700 ships in ice, and confirmed high
efficiency of nuclear power used at the icebreaker
fleet.

Anticipating thing, we can say that the suc-
cessful operation of the first nuclear icebreaker
initiated a new branch — nuclear shipbuilding. In
the period since 1975 through 2006 several other
nuclear icebreakers were built («Arktika», «Sibir»,
«Russia», «Soviet Union», «Taimyr», «Baigach»,
«Yamal», «50 Year of Victory») and «Sevmorput»
— an ocean reinforced lighter carrier.
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In 1960 a large number of «Lenin» devel-
opers was appraised with state rewards. Four
nuclear steam-raising unit developers were re-
warded with the Lenin Prize while Chief Designer
Afrikantov was rewarded with the honorary title
of Hero of Socialist Labor. OKB was also re-
warded with the order of Lenin by the Decree
of the Presidium of the Supreme Council of the
USSR. It is a rare case of awarding the highest
order of the state to a division of a plant, not
the plant itself.

Simultaneously with «Lenin» icebreaker project
Plant No 92 and its design office got engaged
in the project of the first nuclear submarine. At
the same time they assumed the task to develop
reactors cooled by liquid-metal coolants.

In those circumstances the problems of
developing the experimental base of OKB,
strengthening its pilot production and expand-
ing the team of designers, engineers and testers
became acute. Chief Designer of OKB Afrikantov
realized very well the perspectives of the nuclear
branch and possibilities of expanding OKB activi-
ties, and saw the need for the design office to
obtain independence.

In the beginning of 1961 Igor Afrikantov wrote
a letter to the Central Committee of the CPSU
in which he proposed to expand the activities of
OKB and to make it the core of the largest design
office or a research institute of nuclear power
production. But at the initial stage the idea of the
chief designer to set up a power design office with
powerful pilot production and experimental base
was not welcomed at all. First of all, to putitinto
life purpose-oriented investments or available
production facilities were required. But the plant
lacked them sometimes. The authorities of the
Ministry of Defense Industry did not think that
OKB activities and the nuclear branch as a whole
were promising; they believed that the main tasks
of creating diffusion units and industrial reactors
had been already solved.

The scope of works and enormous perspec-
tives of which the chief designers persistently
spoke and wrote feared the ministry; it felt that
not only large investment would be needed but
the control over OKB activity would be lost. Having
found no understanding in his ministry, Afrikantov
frequently appealed to the Military and Industrial
Commission of the Council of Ministers, Ministry
of Medium Machine-Building, Ministry of Ship-
building and the Central Committee of the CPSU.
By that time the nuclear subject dominated both
in the current operations of the design office and
in its plans for the future.

Inevitably a natural and radical decision came
into mind: to transfer OKB to the «nuclear» min-
istry, i.e. to the Ministry of Medium Machine-
Building. It would solve all the major problems
of OKB (investment, material security, special-
ists recruiting) in the most effective way. But
the Ministry of Defense Industry did not want
to say good-bye to its eminent design office and
to drop the subject of nuclear machine-building
completely. Moreover, it was in the interest of the
plant to maintain the status quo situation or, as
an alternative, to get transferred to the Ministry
of Medium Machine-Building together with the
design office. The latter variant was opposed to
by the local government — Sovnarkhoz — that
performed the functions of state administration
in the Volga region those years.

At last, on November 11, 1063, the Cen-
tral Committee of the CPSU and the Council of
Ministers of the USSR passed a joint decree on
separation of OKB from Gorky Machine-Build-
ing Plant and placing it under the authority of
the State Committee for Nuclear Power since
January 1, 1964.
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The decree embraced a wide range of ques-
tions related to OKB development, it stipulated
for the construction of industrial structures and
design offices, experimental laboratories and test
benches. Since January 1, 1964 the number of
specialists must be 1,911.

Igor Afrikantov was nominated as the head
and chief designer of OKB. The design office was
named «Special Design Office No 2 (OKB-2)», and
since January 1, 1976 it became Experimental
Design Office of Machine-Building (OKBM).

Since the moment of the decree adoption
Igor Afrikantov pursued only one goal: to develop
OKBM as a unique organization with a complete
production cycle that includes all stages — from
engineering design, production and testing to
delivery of products to the customer and their
maintenance during the whole operation life. Afri-
kantov founded an organization which integrates
harmonically designing and research, technical
estimation of projects, production and testing.

In the years when Igor Afrikantov was in
the head of OKBM, the organization principles
were formed that have never been revised. They
have been only improved, developed and sup-
plemented. It was a just decision to name OKBM
after his founder in 1988.

In the 60s Igor Afrikantov worked actively
to implement new projects of reactor units for
fixed and transport facilities. For example, under
his supervision a modular system of the nuclear
steam-raising unit was developed that helped
reduce the undersurface noise of nuclear sub-
marines of the 2nd and 3rd generations. It was
a great victory of Afrikantov and his team. Today
the modular units are indispensable to the Navy
operation, and their operation life will last till the
middle of this century.

Igor Afrikantov actively participated in the
social work: he was a deputy of the Supreme
Soviet of the RSFSR, a delegate of a party con-
gress, was respected by the authorities of the
country and the region.

Moreover, he was actively engaged in research
and teaching. He was the first in OKBM to write
and defend a doctorate dissertation in 1957, and
using support of Academicians Alexandrov and
Leipunsky founded Physical and Technical School
at Gorky Polytechnic Institute in1961. This initia-
tive of Afrikantov was not incidental: he realized
the necessity of purposeful training specialists
in reactor technology in order to ensure OKBM
comprehensive development. Since the founda-
tion of the School Igor Afrikantov taught a lot as
a professor and the head of the department of
«Designing and Operation of Reactors».

The School created by Afrikantov has trained
a great number of specialists for OKBM and the
nuclear branch as a whole; the faculty comprised
leaders and technical specialists of OKBM and
was unique for its expertise. There is no doubt
that creating such an outstanding faculty is to
the merit of Igor Afrikantov.

Those who graduated from the school that
time recollect that the main thing taught by Igor
Afrikantov was as follows: working in such respon-

sible projects as nuclear units for ships and float-
ing NPP one must not be indifferent, one cannot
keep silence and hide behind the backs of the
colleagues. One should strive to be in the front
line, remaining a common specialist of OKBM.

Leading the intensive creative, organizational
and public life, Igor Afrikantov had an outlet — his
wife and two sons. The both followed their father.
Unfortunately, only German, the younger son, is
still alive.

What kind of a father was he? — says Ger-
man Afrikantov, a leading specialist of OKBM
Afrikantov. — Of course, for us, his children, he
was the best. He was a good father, he was an
EXAMPLE for us.

He worked hard, day and night. Being a profes-
sor he not only taught others, he studied himself.
He always tried to discover something new.

He was a man of many hobbies: he read a lot,
was interested in painting, photography and was
an erudite. His recreation was very modest: he had
a dacha in the outskirts of the city, liked skiing,
sometimes went to resorts as his heart was bad.

He was a good friend. It so happened that our
family was on friendly terms with the family of
Boris Korolev, a famous surgeon. But my father
associated with him not because both of them
were selebrities: it was very interesting for them
to communicate with each other.

Certainly, for us it was very interesting to talk
to him though he was strict. To be exact, he was
a lovingly strict father. | remember that once he
took a school chemistry manual and examined
me. | failed to answer some question quickly.
Father got angry. «You say, you're an excellent
pupil?», he said. And addressed my mom:

— Listen, mother, come to school and ask to
examine him in chemistry.

And mom came to school and passed the
father’s request, to the amazement of teachers
who arranged an unplanned examination.

On another occasion, when | was a student
and was working on some drawing, it was a
reducer, if | am not mistaken, father came up,
looked at it for a long time and then remarked:

— Not bad. But what if you do it this way?

He took a piece of graph paper and within some
minutes made a precise proportional sketch:

— Remember, son, any design will be work-
able if it looks beautiful.

I not only remember the words but also corre-
late them with the father’s personality. Probably,
he could work as he worked because he was
beautiful in his actions. He was very attentive to
people, and thought it to be a must to spend two
or three days a week in the shops speaking to
workers many of whom he knew by their names.
When, after my father’s death, | came to OKBM
to work many workers stopped me and said very
good words about him.

A small trait to German’s description: Igor Afri-
kantov, a professor, Hero of Socialist Labor, holder
of orders, let himself have a dacha only in 1962,
and only two years after that he bought a car.

Five years later he deceased. His life was un-
justly short, only 53 years. But he managed to do
a tremendous lot for people, for his country. And
his name is not forgotten, it is given to OKBM
founded by him, a memorial plaque is installed on
the house where he lived. But the main thing is the
good memory of him in the hearts of people.

Elena YAVOROVSKAYA

Special thanks to G. Afrikantov and Z. Markova
for the help in preparation of the material.
Materials from «Half a Century in the Nuclear
Power Engineering» (Nizhny Novgorod, 1997)
have been used.
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HUAJI1: 60 neTt 601bLWOro NyTH

«ATOM3HEpronpoeKT — y)e caMo Ha3Ba-
HUE KOMMNaHUM Bbi3bIBAET YBaXKeHUE K NI0AAM,
KoTopble 3fecb paGoTaloT, M K TeM 3ajavyam,
KOTOpble UM NMPUXOAUTCA pewaTtb. To, 4TO
3apaum nepepj KoJIEKTUBOM CTOSI/IU U CTOAT
AENCTBUTENIbHO HENpPoCTbie, NOATBEPXKAAIOT
BCero HecKoJibKo Ludp: 3a roabl cywecTBo-
BaHUA UHCTUTYTA NO €ro NPoeKTam BBeA€Hbl
B 3KcnyaTauuio 7 aTOMHbIX 3Hepro6/10KoB
o6uen mowHocTbio 4820 MBT, Ha 24 Ten-
JNIOBbIX 3/IEKTPOCTAHLUAX YCTaHOB/NEHbI 94
Typ6oarperarta u 124 sHepreTu4ecKux KoTio-
arperarta. 06 aTanax cTaHOBJIEHUSl YHUKa/lb-
HOro NPOEKTHOro NPeAnpuUATUN, O rMaBHbIX
pa3paboTKax, Bbile/LLUX U3 ero CTeH, O Jito-
AfAX, OTAABLUMX CBOEMY ey He OAUH AeCATOK
JleT, paccKa3biBaeT Hall MaTepuan.

MepBble TPYAHOCTH, NEPBbIE yCNexu

NcTopma OAO «<HWNA3I» BegeT cBOe Havyano
¢ 18 aBrycta 1951 roaa, Koraa, ucnonHsas Noc-
TaHoBneHue Coseta MnHUcTpoB CCCP, coto3Hoe
MWHUCTEPCTBO 3N1EKTPOCTaHLMM U34aNn0 NPpUKa3
0 co3jaHuu B ropoge fopbKOM Ha 6a3e NpoeKT-
HOW KOHTOPbI «[OP3HEePronpoeKT OTAENeHUs
MOCKOBCKOIO MHCTUTYTa «Tenno3HepronpoeKT».
Tem npuKasom 6bii NPeaycMoTPeH Uenbln psj
MeponpuATUI, CBA3AHHbIX C Ha4yanoM paboThbl
HOBOro noapasgenenus. NpeanucbiBanocb, B
4YacTHOCTH, OTKOMaHanpoBaTh B [OpbKUI HE Me-
Hee MATU BeAyLLMX MHXEHEPOB-MPOEKTUPOBLLH-
KOB «Tenn03HepPronpoeKTar, a Takxe 6blIM AaHbl
yKa3aHus Mo NPOEKTUPOBAHMIO U CTPOUTENLCTBY
NPOW3BOACTBEHHOIO M XXWUNOro 3aHni [OpbKOB-
CKOro oTaeneHus «TennoaneKkTponpoeKTar.

MNepBoe nogpasgeneHne paboTHUKOB UHC-
TUTyTa HacumTbiBano 20 4eNnoBeK, HO yXe Yepes
roj YMCNeHHbIM cocTaB yBenuymncs o 150 co-
TPYAHWUKOB. [epBbiM AMPEKTOPOM [OPLKOBCKOrO
OTAENEeHUs UHCTUTYTA «TenN03NEKTPONPOEKT CTanN
Metp MaBnosuy LypbIrvH. B TeveHne natu ner,
YTO OH PYKOBOAMI KONIJIEKTUBOM, Gblnn pa3pabo-
TaHbl MPOEKTbl TaKMX TEMNOBbLIX I3HEPrO6IOKOB,
Kak [opbkoBcKas PAC, TOLL M'A3, UrymHoBCKas
TIOLU, KazaHckasa TIL-1.

MapannenbHO pelwanucb BONPOChI U CBOEro
M3HeobecneyeHus, B YaCTHOCTU CTPOUTENbCTBA
COGCTBEHHOMO 3aaHUs UHCTUTYTa. Onpeaenunnu
MECTO: HaACTpoWMKa 1 npucTpor K gomy N2 59 no
ynuue lNMuckyHosa. B BocnomuHaHuax B. A. Hep-
HOBa, OHMM U3 NepBbIx Npuweawero B FOTIAM
1 NnpopaboTaBLIero B MHCTUTYTe ABaALaTb CEMb
JIEeT, eCTb TaKMe CTPOKMU:

«Havanu ¢ nctopuyeckowm cnpasku. 370 34a-
HUWe 6bI10 nocTpoeHo B 1811 roay. HYtobbl BOC-
CTaHOBWTb MPOEKTHbIE MaTepUarbl, HY}HO 6bl10
3aHMMaTbe 06MepamMu, NOITaXKHbIMU NNaHaMu,
dyHAaMeHTaMM 1 YepaayHbIMU NEPEKPLITUSIMMU.

3aaHue NOTAM Ha nhowaau CBoGoAabl. 70-€ IT.

Mocne aToro Hayanocb CO6CTBEHHO NMPOEKTUPO-
BaHWe: HapyHblM N BHYTPEHHUI AU3alH, KOHC-
TPYKTUBHAS 4acTb, OTOMJIEHUE U BEHTUNALMS,
KOTeNbHas Ha TBepaoMm Tonauee. CTpouTenbCTBO
BE/10Cb X03CMOCOBOM».

K coxxanexuto, B HOBOM 3JaHW1MW He NPULLNOCH
nopa6otaTb nepsomy avpextopy MOTIM M. M. LWy-
PbITMHY, CKOHYaBLLIEMYCS OT TSXENow 60/1e3HU.

PyKkoBoanTb [OpbKOBCKMUM OTAENEHNEM «Ten-
N03NEKTPONpPOEKTa» Ha3Ha4Ynnn BaneHtnHa Hu-
Konaesuya boromonosa. B aTOT nepuoa MHCTUTYT
npoexkTupyet [3epxuHcKyto TAL ¢ TypbuHamm
MoLHOCTbIO 50 ThiC. KBT M BbICOKONPOU3BOAN-
TENbHbIMU KOTAaMK. HyTb MO3)Ke K 3TOMY NepeyHIo
no6asunuck KasaHckune T3U-2 1 TAOU-3, Bnagu-
MupcKas u HoBoropbkoBckas TILL, ApocnaBckue
TAU-1, TOU-2, TAU-3, HuxkHekamckas TAL, Cop-
moBcKas TAL, KoctpomcKkas T, u gpyrue.

3a npocTbiM nepeyncneHmem o6 bLEKTOB CTO-
WT OrPOMHas co3ungaTenbHas, MOABUKHUYECKas
[eATeNbHOCTb MHOTUX CMELMannCToB, KOTopble
npuwnam B FOT3MM 13 pasHbix oTpacnen. Bbicoko-
KBaNMOULMPOBAHHbIV KONNEKTUB GOpMUpOBascs
13 TENNOTEXHUKOB, U3blCKaTeNeNn, 3HEPTETUKOB,
rMAPOTEXHUKOB, cTpouTenen. Kaxabii 06beKT
6bl1 AN HUX CBOEro pofa 3K3aMeHOM Ha npo-
deccnoHanmam, NoToMy YTO Kax/blv Gbl1 0COBEH-
HbIM, HEMOBTOPUMbIM U OYEHb MAaMSATHbIM.

Bort, Hanpvmep, Yyem 3anoMHKUNach NPOEKTHas
pa6oTa ans crpoutenncrea CopmoBckon TIALL
0. A. Ky3HeL 0By, BETEPAHY MHCTUTYTa C 47-neT-
HUM CTaXKeM:

«[1pexae Bcero o4eHb 60/1bWNM BHUIMAHUEM
1 3aMHTEPECOBAHHOCTbIO [OpaHepro. bbiBWH B
Ty nopy ynpasnstowmm Anexkcanap BacunbeBuy
MaKCMMOBCKHMX MPOCK MEHS MOCTOSIHHO AepKaTb
€ro /IM4YHO B KypCe BO3HMKaoLWMX BOMNPOCOB,
[N Yero fan ykasaHuwe CeKpeTapto NponyckaTtb
MeHS$ K HeMy 6€3 TpaTbl BDEMEHHM Ha OXuaaHue.
MMeHHO OH Mo Moen Npocbbe Npu 3aTpyaAHEHUN
cornacoBaHus abiIMOBOM Tpy6bl BbicoToM 150
METPOB C aBMaLMOHHbIM 3aBOOM A06MIICA pac-
CMOTPEHUS 3TOro BOMpPOCa CHa4vana y nepsoro
cekpeTapst o6koma KIMNCC K. ®. Katywesa, a
3aTeM y)xe BMecTe ¢ NpeAcTaBuTeNns My 3aBoja
Yy MUHUCTPa aBMaLMOHHON MPOMBILLIEHHOCTH, K
KOTOPOMY Mbl €341/1M BCE BMECTe.

9KcnepTtusa npoekta CopmoscKown TAL, co-
cTosina U3 Tpex CTyneHemn: TexoTaena rofloBHOro
MHCTUTYTa «TennoaneKkTponpoeKT», MMH3IHEePro
CCCP n locctpos CCCP ¢ cornacoBaHuem locnna-
Ha. Kakas 6bina cnoxkHee, 0AHO3HAYHO CKalaTb
HEBO3MOXHO, Kaxaas UMena CBov 0COGEHHOCTH.
B aBrycte 1968 roga npoeKTHoe 3aaaHune 6bi10
yTBEPKAEHO pacnopsixeHneM CoBeTa MUHUCT-
poB CCCP».

[TOCKONbKY KONNEKTUB MHCTUTYTA FO4 OT roaa
CTaHOBWJ/ICA MHOIOYMCIEHHEE, BCE OCTPEE BCTa-
Bana npobsemMa obecnevyeHus Noaen Xulbem.
Mponcxoamnno aTo B TOM YUCE U METOAOM «Ha-
poaHoOM CTponKK». BcnomuHaet A. . YepHuKoBa,
npopa6oTaBLllas B MUHCTUTYTE COPOK JET:

«B 1957-1960 rogax s y4actBoBana B «Ha-
POAHOW CTPOMKE» KWUNOro AOMa MO MPOCMEKTY
larapuHa. B nepnoa cTpoutenbCTBa KaxAabln
Y4aCTHUK AO/MKeH Obln 0TpaboTaTb 3a KamAbln
KBaApaTHbI MEeTp XKUI0W naoulagm ceMb Tpy-
noaHen. Pa6otanu no Bevyepam, B BbIXOAHbIE
1 B OTNYCK>.

B wectuaecaTble robl NpoOLWAOro CTONeTUs,
Korga FOT3l Bo3rnaBnan Butanun AnekceeBuy
YyaWXWH, KOINEKTUBY CTano No niaeyy co3gaHune
KOMTMJIEKCHOTO NPOeKTa KpynHenwen Koctpom-
ckon P3C obuwen mouwHocTtbto 3600 MBT ¢
TpeTben o4yepenbto, OCHALLEHHON YHUKaNbHbIM
3Hepro6/1o0KoM MouwHocTbio 1200 MBT. 310T
06bEKT 6bl/1 YPE3BbLIYANMHO BaXeEH B CXeMe pas-
BUTWSA 3HEPreTuKM eBponernckon yactn CCCP, u
pPyKOBOACTBO KOCTPOMCKOM 061aCTU BCAYECKM
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tOBUIEN

nobusanocb pasmMeleHuns nnowaakn MPIC Ha
CcBOEN TeppuTopun. Hago 3aMeTuTb, 4TO Npo-
OyKums nepBov ovepean NPAC B CTOMMOCTHOM
BbIparKeHUKn coctaBnana Ao 70 NpoueHToB Ba-
noBoro npoaykta KoctpomcKon o6nactu. Kak
BCMOMWHAET BeTepaH nHctutyta leoprun leop-
rneBuy Elwe, BbiNoNIHEHHAs Ha NePBOW o4epean
3TOro o6beKrta pabota cneyunanuctos NMOTIAMNa
noslyynna BbICOKYO OLeHKy MUH3Hepro, 1 3a
[OpbKOBCKMM oTaeneHneM «TennoanexkTponpo-
eKTa» 6blN0 3aKpPEenIeHo NPoOeKTMPOBaHWE He
TONbKO nmocneayowmx odepeaen NPIC, Ho u
KMNOro Nocesika 3HepPreTMKoB. HbiHe 3To ropos
BonropeyeHck.

Mpu Butanuun AnekceeBnye YyanxuHe npo-
M30LN0 O4EHb CEPbE3HOE COOLITUE, MOATBEP-
[IMBlUee Bo3pocllee 3HavyeHue 0TAlNa: ans Hero
6blJ1I0 MOCTPOEHO HOBOE 3[aHWe Ha Mnaowaau
CB0GOAbI, Nepees3s B KOTOPOE 3aBepLUMICa B
1968 ropay.

IaBHoOe HanpaBieHue -
aToMHas 3HepreTuKa

M c aToro xe roga AedaTenbHOCTb MHCTUTYTa
TECHO CBfi3aHa C pa3BUTUEM OTEYECTBEHHOWM
aTOMHOW 3HepreTukn. Heo6xoanMoCTb OCBOEHMS
3TOr0 HOBOTO HanpaB/IeHWst B 3HEPreTuKe GbICTPO
noHsn Me6 MBaHoBMY [necKoB, KOTOPbIN Gbin
Ha3Ha4yeH AMPEKTOPOM [OPbKOBCKOro OTAENEHUS
MHCTUTYTa «TenoanieKTponpoeKxk ™ B 1968 roay.
BcnomuHas Meba ViBaHOBMYa, MHOrME roBOPST,
4TO OH 6blN HEOPAMHAPHbBIM YenoBeKkom. Boesan,
B KOHLLe BOMHbI Monas B 3anyTaHHY UCTOPUIO,
0T6bIBaN CPOK 3aktoyeHus Ha CeBepe, rae oKa-
3acs B KOHCTPYKTOPCKOM 6t0po. BepHyBlIKCh
B [opbKui, nobuncsa BocctaHoBneHus B KICC,
noctynun B FOT3M, OKOHYM BEHEPHUA MHCTUTYT.
Bbl raBHbIM UHXeHepoM Ha npoeKTax [oP3C
(TennoBas aneKkTpocTaHumMa B banaxHe) n Hepe-
noseukKon MP3C.

Mo nHnumnatuse I. U. NneckoBa B ceHTAGpEe
1968 roaa 6b1710 CO34aHO HavyaBLlee paboTaTb
Ha «aTOMHOM HanpaBneHuW» cneynanu3npoBaH-
Hoe npoeKTHoe 6topo (CMB) YUCNEHHOCTbIO TPU
YyesloBeKa, BO rfiaBe KOToporo 6bi1 NocTaBneH
H0. A. Ky3HeuoB. Yepes rog ClNb HacuyuTbiBa-
no yxe 70 4yenoBeK M COCTOSNO U3 YeTbipex
CEKTOPOB M rpynnbl PU3MYeCcKnx pacyeTos. 3a
Tpu roga yncneHHocTtb CIB Bbipocna go 120
4yesnoBek.

[puBneyeHune cneLmanvicToB B CO34aBaeMbli
otaen TpeboBano OrpoMHbIX yeunun. Kaxkable
[Be Hepenu B razetax «flopbKOBCKas npasaa» u
«[OpbKOBCKMI paboymit» mevaTanncb 06bABAEHUS
0 Habope cneuuannucToB No NPOEKTUPOBAHUIO
A3C. bbinn aaHbl 3a89BKM Ha MONOAbIX cneuuna-
JINCTOB-aTOMLLMKOB B MOCKOBCKMW 3HEpreTnyec-
KWW MHCTUTYT W Apyrue By3bl. «[lepemaHnBanu»
cneunanmctoB n3 OKEM, Kb 3aBoaa «KpacHoe
CopmoBO» 1 Apyrnx opraHn3daumm lopbkoro. 3a-
MHTEpPeCcoBaTb X MOXHO 6bIfI0 TONIbKO Nepcnek-
TUBOW M NPECTUKHOCTbIO HOBOTO AeNa, MOCKONbKY
3apnnaTta B To Bpems B Clb 6bina HEBbICOKON U
6e3 Kakux-nnbo npemunin. Ho Te, KTo npmuxoaun,
paboTanu ¢ ropAoCTbiO U IHTY3MA3MOM.

Poxpenune Ka3C

ATOMHasi 3HepreTuka B cTpaHe 6bina B TOT
nepuop NpakTMYeCcKU B Havane cBoero nytu. B
paboTe Haxo0ANN0Ch BCErO NATb 3HEPTETUHECKUX
6/10KOB Heb6ONbLIOW MolHOCTH (Mo 100-200
MBT) 1 HECKONbKO OMbITHbIX peakTtopoB. C Mo-
MeHTa nycKa nepBoro 6/10Ka ¢ BOLO-BOAAHbBIM
peakTopoM molHocTblo 210 MBT Ha HoBoBoO-
poHexckon ASC npoLsio BCero yetbipe roga.
Moatomy nepsom pa6oTom HoBoro CIb 6bi1 Tex-
HUKO-3KOHOMMYECKUI foKNa 06 yCIoBUSX pas-
MeLLEHMS aTOMHbIX 3NIEKTPOCTaHLMM B 12 NyHKTax
06beaMHEHHON aHeprocucTeMsl LieHTpa.
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Tak HauumHanacb PoctoBcKasi A3C

B 30HY M3y4eHus 6blnn BKIOYEHbI Bonoroa-
ckas, Knposckas, KanvHuHckas, MocKoBCKas,
fpocnaBckas, KoctpomcKas, iBaHoBCKas, Bna-
oMmupcKas, lopbkoBcKast, KanyxcKkas, TynbcKas
1 PagaHcKas o6nacTu. [lepBble Tpy COTPYAHMUKA
CIMB 3anpocunn noapobHble Tonorpaduyeckme
KapTbl N0 BCeM 061acTam, paspaboTanm KpuTe-
pUK NPUEMNEMOCTU TEPPUTOPUIA MO YCIIOBUAM
HaceNIeHHOCTH, HaNM4YuIo 3anoBeAHbIX 30H, 30H
oTAblXa, MO reosIorMYeCKUM U TMAPOreonoru-
YECKMM YCIOBUSIM, PA3BUTUIO CETU KENE3HbIX
M aBTOMOOW/IbHbIX AOPON, HaINYMI0 MECTHbIX
cTpoimMaTepuranos.

Pa6oTa wna o4eHb MHTEHCMBHO. 3a roj
obbexanu Bce ABeHaauaTb 061acTten: M3 ogHom
KOMaH/MPOBKMU B APYryto, U B 3Kapy, U B X0N0A.
YT06bI NONAacTb K CamMblM OTAANIEHHbIM MoLWaA-
KaM, NONb30BaNNCh Jaxe NbIXKaMU U CaHaMM,
MalWWHaAMK U NOAKAMU, Y3KOKONIEMHbIMU [pe-
3MHamMK. Hapgo 3amMeTuTb, YTO MECTHble BnacTu
OTHOCMITUCb K pellaeMon 3ajaye OYeHb Cepb-
€3HO0, OpraHn30BbIBau1 CneLnanbHble coBella-
HUS, ob6ecneynBany TpaHCNopToM. bbino MHoro
MHTEPECHbIX BCTPEY, Hanpumep, CO 3HaMEHUTbIM
NONAPHUKOM MBaHOM [ManaHWHbIM, KOTOPbIN
PYKOBOAWN TOrAa Hay4YHbIM LEEHTPOM B ropoae
Bopku ApocnaBcKon o6nacTu.

[To utoram ob6cnefoBaHUin ANa BKIIOYEHNUS
B KagacTp pekoMeHaoBanucb 15 nyHKTOB, Mo-
JlyYMBLUMX corflacoBaHue. B kayecTBe nepBoro
Obl1 Ha3BaH NYHKT YAOMeNbCKu B KanMHUHCKOM
o6nacTu, rae 1 6bi1a 3anpoeKkTnpoBaHa KanuHuH-
ckas ASC. Hay4Ho-TexHMYeCKui coBeT MUHIHEpPro
CCCP oTMETWN BbICOKOE Ka4yeCcTBO TEXHUKO-IKO-
HomuM4Yeckoro aoknaga (T34), a muuuctp M. C.
HenopoxHui cnyxebHon 3annckon Bbigenvn 4
ThbICAYM py6nien Ha NpeMmMpoBaHne 0co60 OTIMYMB-
LLUMXCS PAaBOTHUKOB M OTMETUN: «ITOT T, CNyuT
Ha4yanom Ans BbINOJAHEHUS aHaIOrM4YHOM PaboThbl
no Bcen octanbHom Tepputopum Coto3a CCP».

Ycnex BbINOSIHEHHOW paboTbl MOMOT PeLWnTb
BaKHyt0 nNpobnemy: 6blna 4OCTUTHYTa AOrOBO-
PEHHOCTb C Ha4yalbHUKOM [MaBaToMaHepro A. H.
[pUropbsHLIEM O BbIAENEHUU LIENEBbLIX CPEACTB Ha
KUITULLHOE CTPOUTENBCTBO AJ19 06eCneYeHm s K-

MpaBuTenbLcTBEHHanA Aenerauusa Bo rnase
c npeacepartenem Copeta muHuctpoB CCCP
A. H. KocbirmHbim Ha cTpoutenbcTee ASC

NbeM coTpyaHukoB FOT3lMa npu KOMMAEKTOBaHUM
ero Kagpamv NpoeKTUpoBLUKMKOB. CpeacTea 6biiu
B/IOXKEHbI B CTPOUTENLCTBO YacTu AEBATUITAXK-
HOro goma Ha naouwaau JleHuHa, rae nony4mnu
KBapTMPbl OKOJIO CTa CMeLnanucToB MHCTUTYTA.

UcnbiTaHue CTUXUEH

OaHoBpeMEHHO ¢ padpaboTkon TO/ BblaaBa-
nacb nepsas JOKyMeHTaums no ApmsHckom A3C
Ha cTaguu paboyero npoekta. O6bEKT Obl UHTE-
PECHbIM ¥ CNOXHbIM OAHOBPEMEHHO, MOCKO/bKY
A3C pa3mellanacb B 30HE BbICOKOW CEMCMUYHOC-
M. Pa60Tbl N0 06ecnevyeHmnto CEMCMOCTOMKOCTH
[OT3Ally npuwnocb Ha4YnHaTb NPAKTUYECKU C
Hyns. BblnKn ycTaHOBNEHbI KOHTAKTbl C HAy4YHbIMU
opraHuzauusmMu, 3aHUMaloLWUMMUCT 3TUMK NMPO-
6nemamu: [maponpoeKTomM, MHCTUTYTOM PU3UKHK
3emnu u apyrumun. OcBanBanucb METOAbI pacyeTa
Ha CEMCMOCTOMKOCTb CTPOUTESbHbIX KOHCTPYK-
umMn, obopyaoBaHua n Tpyb6onpoBoaoB. bbinu
npeabsiBfieHbl Tpe60oBaHUA MPOMbIWAEHHbIM
npeanpusaTMaM 0 HE06X0AMMOCTU NOATBEPKAE-
HWUS CEMCMOCTOMKOCTH 060PYyA0BaHMS PaCHETHbLIM
nyTeM 1M HaTyPHbIMU UCMbITAHUSAMMU.

B pesynbrate pa6otbl FOT3lMa 6b1n BbICO-
KO OLlEHEeHbl cneunanncTamu u nernn B OCHOBY
nepBbIX 0TEYECTBEHHbLIX HOPMATUBOB B 061aCTH
CENCMOCTOMKOCTM aTOMHbIX CTaHuwmi. MNepBbin
610K ApMsiHckon ASC no paboyer JoOKYMeHTaL MK
[OT3MNa 6bin nyweH B 1976 roay, BTopov — ABa
roga cnyctd. Bo Bpems cunbHenwero CnuTak-
CcKoro 3emnetpsacenus B 1986 rogy ASC noasep-
rnacb, YTO Ha3blBAETCs, HAaTYPHOMY UCMbITAHWUIO
Ha CEMCMOCTOMKOCTb M YCMELHO BblaepyKana ero
6€e3 cepbe3HbIX MOBPEXAEHNN.

BcnomuHas 06 aToM, xo4eTcs NoA4YEPKHYTD,
HaCKOJ/IbKO BaXKeH B KaXKAOM Jene Ye0BeYeCKun
daKTop, HACKONbKO 3Ha4yMMa pPosb IMYHOCTH.
[NaBHbIM MHXXeHepoM npoeKTa ApMsiHcKon AQC
6bina P. 3. baxtusaposa. B FOT3le oHa cunTanach
OAHVM M3 Belylwux cneumanmcToB. [pamoTHas,
3HepruyHas, 4eTko Gopmynupytollas 3ajaqu,
TpeboBaTeNnbHas, NOHMMalWasa KOHKPETHbIE
BO3MOXHOCTU BbINOMHEHUS 3TUX TPeBGOBaHWUM,
OHa nonb3oBanacb 60/bWKMM aBTOPUTETOM KaK
B NOT3Me, TaKk 1 B ronoBHOM MHCTUTYTe. Bce
yAayHble pelleHuns, cBs3aHHble ¢ ApmsaHcKon ASC,
— 6€e3yCNoBHO, ee 3acnyra. 3a rogbl ee paboTbl B
[OT3le npu HenocpeacTBEHHOM y4acTumn baxTu-
S1POBOM Obl/IN CMPOEKTUPOBAHbI HECKOIbKO TAL,
HO rnmaBHOM PabOTOM B CBOEN XM3HU cCama OHa
cyutana ApmsaHcKyto A3C.

B 1972 roay B cBSI31 C HapacTaHMEM paboT
no atomHom aHepretnke MOTII ywen oT CTPyK-
Typbl ABYX OTAE/I0B KOMMIEKCHOIO MPOEKTMPOBA-
HWS 1 crieumnanbHOro KOHCTPYKTOPCKOro 6topo. B
OCHOBHbIX Crieunann3npoBaHHbIx oTaenax 6biim
BblA€/IEHbl CEKTOPbI MO MPOEKTUPOBAHMIO aTOM-
HbIX CTaHUMKW. [TOMEeHAN0Ch U Ha3BaHWe caMoW
opraHv3aumu. B cBa3K ¢ HOBbIM HampaBneHem
B CBOEW AeATeNIbHOCTHN OHa cTana [OpbKOBCKUM
oTAENEeHNEM UHCTUTYTa «ATOMTEMI03NEKTPOMNPO-
ek (FTOAT3N).

Cnepytowen 3a ApmsaHckon ASC KpynHow pa-
60TOM cTana paspaboTKa NpoeKkTa U paboyen
[OKYMEeHTauuu nepson ovepean KannmHWHCKOM
A3C B cocTaBe [ABYX 9HEPro6/0KOB C pPeaKTo-
pamun BBIP-1000. TexnpoeKT 6bln 3aBeplLUeH B
1972 roay. 9KkcnepT3a B rOJIOBHOM MHCTUTYTE,
B MuHaHepro un focctpoe CCCP npoaonkanach
noytu Becb 1973 roa. BcnomuHaet 0. A. Kys-
HeuoB: «[locne 3aknyeHus locctpos CCCP B
Hosibpe 1973 ropa A genan foknag B Kpemne
Ha 3acefaHuu MNpe3nanyma CoBeTa MUHUCTPOB
CCCP, koTopoe Ben 3aMecTuTenb npeacenartens
CoBmuHa K. T. Ma3ypoB. VHCTPYKLKMKN MHe aa-
Ban cam 1. C. HeNnopoXHUi, KOTOPbIN, NO-MOEMY,
TOXe BOonHoBaJics. Ho Bce o6oLuioch 6€3 0Co6bIX
3KCL,ECCOB.




Kak Buaum, cneunannctel FOATII gocTonHO
BblAEPKMBAM 9K3aMEH 3a 3K3aMEHOM Ha CaMblx
BbICOKMX YPOBHSIX.

B 1978 roagy NOAT3I NpuvHANO aKTUBHOE
y4yactvue B paboTe no co3gaHuio yHUOULMPO-
BaHHoOro npoekta A3C ¢ BB3P-1000. B uucno
3/IEKTPOCTaHLMI, KOTOPbIE COOPYXKANMUCh MO YHU-
duuUMpoBaHHOMY NPOEKTY, BOLWIM 3anopoKcKas,
BanakoBcKasi, XMenbHWLKas, a TaKkKe NPOEKTH-
pyeMble B MHCTUTYTe KanuHUHCKas n PocToBCcKas
A3C. Mo aToMmy e NPOEeKTy GblIN NOCTPOEHbI
A3C «Koznoayn» B bonrapun n A3C «TemenunH»
B Yexuu.

B KoHUe 1970-x ronoB [OpbKOBCKOE OTAENE-
HWe Ha3Ha4vyaeTCs rosI0BHbIM MO MPOEKTUPOBAHMIO
ATOMHbIX MCTOYHUKOB TEMIOCHAGKEHMS.

ACT: yenb oueBMHa, HO BMeluasnca
YepHOObUIL

3ajayva pa3paboTKM aTOMHOMW CTaHUMK Ten-
nocHabxxeHus (ACT) ana oTonieHns n ropsyero
BOJOCHa6XeHUS KPYNHbIX ropoAoB Gblna noctas-
neHa npeacepatenem Coseta MuHuctpos CCCP
A. H. KocbirnHbeim. MpecnegoBan OH Mpu 3ToM
BMOJIHE O4YEBUHYIO Lieflb — 9KOHOMMIO OpraHu-
4eCKOoro ToniMBa, KOTOPOro B LIESIOM MO CTpaHe
Ha HyXK[bl OTOM/IEHUS U FOPSYEro BOAOCHA6KEHUS
yxoauno ao 35 NpoueHTOB, U yay4lleHUe KO-
JIOTMYECKOr0 COCTOSIHMS BO3/yLIHOro 6acceinHa
ropoaoB. Paspa6oTtky ACT no yka3aHu1Io NpaBu-
TenbctBa CCCP KypupoBan nnM4HO Npe3nieHT
AKkagemuun Hayk CCCP A. I1. AneKkcaHapoB.

BcnomuHaet BetepaH MOATII, raBHbIN WH-
¥eHep npoekTa BopoHerkckon ACT HO. A. LLUnTu-
KOB, NpopaboTaBLni B MHCTUTYTE 6onee 40 neT:
«[TOMHI0 Hally NepByto NOe3AKY K AlleKcaHapoBy
Ha coBellaHue, OHO NPOBOAMNOCH B MHCTUTYTE
aTOMHOW 3HEPIUn, B «KypHaTOBCKOM» KabuHe-
Te. MNpurnaweHsl 6bIM KypyaToBLbl, Beayline
cneunanuctel OKBM, 0T reHnpoeKTUpoBLINKa
npucytctBoBanu 0. A. KyaHeuos, B. J1. Kau u 1.
Y4acTHMKM pa3MeCcTUINCh B Kpecnax BAO/b CTEH.
AHatonuu MNeTpoBMY pacnonoxuicsa B Kpecney
CTOMa C YKa3KOW B PYKe W MPeanoKui NpuBe3€eH-
HYI0O HaMW CXeMy MOJIOXKUTb Ha KOBeEp, Ha MoJ.
TaKk emy 6b1510, 04EBUAHO, yA0OHEE, NOTOMY YTO
Y HEro pyka 6bina B runce».

B 1976 roay NTOAT3lMom 6bian npopaboTaHbl
MHOrO4YUCNEHHbIE BapUaHTbl NPOPUAS aTOMHbIX
TOL ¥ aTOMHbIX CTaHUWK TENNOCHABGXEHUS U
pPEeKoMeHAO0BaHbl ONTUMasbHble BapuaHTbl No
cocTaBy 060pyAOBaHUS U KOMMOHOBOYHbIM pe-
LIEHUSAM.

B 1977 rogy 6b1710 BbINOTHEHO TEXHUKO-3KO-
HOMWYeCKoe 060CHOBaHWe nepeov aToMHom TAL,
ona Opgeccbl. B 1978 roay 3aBeplieHa Becbma
3HaymMMasn ansa FTOAT3lMa paboTa — TEXHUKO-3KO-
HOMMYecKoe o60CcHoBaHWe BopoHerkckon ACT.
Hapo ckaszaTb, 4to BopoHerkcKas ACT aBnsinacb
B L|e/IOM 06bEKTOM HOBOWM TEXHUKM, NMEPBOW rO-
JIOBHOW CTaHLMEN TENNOCHABKEHUS Ha AAePHOM
TonnMBE, NPUHLIMNNANBHO OT/IMYHOWM OT CYLLECTBY-
oLev 06bEKTOB aTOMHOM 3HepreTukK. NocKosb-
Ky ee pacrnonoxeHune niaHMpoBanocb 6/1M3K0 K
rOpPOACKOM 3aCTPOMKeE, K HEN BbINW NPeabaBEHbI

PoctoBckas A3C

ApmsaHckaa A3C

TpeboBaHUS NOBbILLEHHOIO YPOBHS 6e30MnacHoc-
TW, B TOM YUC/lE B YCOBUSX AOMONHUTENbHbIX
Harpy3oK OT BO3AYLWHOM yAapHOW BOJHbI, CEeN-
CMUWYECKMX BO3AENCTBUI M NafeHns camoneTa.
TeXHUYEeCKMIM NPOEKT, BbiNonHeHHbIM TOATAMNom B
1980 roay, paccmaTtpuBasncs A0Nro v ¢ npucTpac-
TUeM, Lenbix Tpu roga. BecHon 1983 roaa 6b110
HayaTo CTPOMTENIbCTBO OCHOBHbIX COOPYXEHWN.
BbinonHannch Hay4Ho-uUccnefoBaTenbckue pabo-
Thl, KOTOPbIX 6bIN10 A0 COPOKa. Pa3spabaTtbiBanoch
HOBOe 060pyaOBaHWe — A0 LWEeCTUAECATU eUHNL,.
YTOYHSNUCh NPOEKTHbIE PELLEHNS B COOTBETCTBUM
C YKECTOYEHHbIMM TPEBOBAHUAMMU HOPMATUBHbIX
[IOKYMEHTOB no 6€30MacHOCTU NOC/e aBapun Ha
YepHobbinbcKon ASC. Tpe6oBanoch BbINOJHUTb
6onee fBajLaTV OLHOW ThICAYN MHANBUAYANTbHbIX
JINCTOB paboynx YepTeKEN.

PaccKasblBatoT, YTO KOoraa paccmaTpuBanu
MakKeT rnaBHoro Koprnyca ACT, BbIMOMHEHHbIN B
CBET/bIX TOHAX, KTO-TO, O4€BUAHO, OT U36bITKA
4YyBCTB, 6pocun dpagsy: «benbin nebelb, Aa U
TONbKO!».

PacnopsixeHnem Coseta mnHuctpos CCCP
6bl/IN Ha3Ha4YeHbl CPOKKU BBOLa BopoHerckon
ACT B akcnnyaTtaumio: 6nok N2 1 — 1990 rog, 610K
N2 2 — 1992 roa. Ho «4epHOOBbIIbCKUI CUHAPOM»
OKasa/csl BecbMa 3apa3HbiM 15 obuiecTBa U
CcTaHuMs G6blna 3aKoHcepBMpoBaHa. C rpycTblo
KoHcTatupyerT HO. A. LUnTnKoB: «benbi nebeab»
He COCTOsICA: Heao6pOXKenaTenn noapesanu emy
Kpbl1bs. A Hapoa, KOTOPbIM 3anyranun, 3MMoK 3a-
Mep3aeT... ITo HecnpaBeaMBO».

M3-3a 4epHOObINLCKOM aBapun OblNo TaKKe
NpeKpaLleHo yKe HavyaToe cTpouTenbcTBo Oaec-
CKoM 1 MuHckom ATIL,.

U Bce-TaKu BbicTOSI/IN!

Ho TBOpYEeCKyo MbICib OCTAHOBUTb HEBO3-
MOXHO. N HEBO3MOXHO 3anpeTuTb OTpac/b,
BOSHMKILLYIO A1 06ECNEYEHUS UBHEHHO BaX-
HbIX YenoBevyeckux notpedbHocTen. C 1987 roaa
[OpbKOBCKOE 0TAEeNeHNE OAHOBPEMEHHO C Nepe-
BOJOM BO BHOBb 06pa3oBaHHOe MWHUCTEPCTBO
Nno aTOMHOWM 3HEepruun nojy4aet HOBbIM CTaTyC
— @Y «<HUKeropoacknin MHCTUTYT «<ATOM3HEp-
rOMPOEKT», K PYKOBOACTBY KOTOPbIM MPUXOANUT
EBrennn Mwuxavnosuy Kopones, npopaboTtaBs-
LM B 3TOW AOSIKHOCTYM CBbILLE NATHAALATU NET,
0 2004 roga. K coxaneHuto, Ha 3aCny*XeHHOM
OTAbIXe OH MPO6bIT BCEro cemb NeT. B atom rogy
€ro He CTano, Ho OCTaMCb MHOIME CBEPLUEHHbIE
nena.

MNog pykoBoacteom E. M. Koponesa 6binu pas-
paboTaHbl MPOEKT 1 paboyast JOKYMEHTaLIMS BTO-
pow ovepean KannHuHckom AQC, npoaonKunmch
pa6oTbl No PoctoBckon ASC € yCTaHOBKOW Ha HUX
YHUOULMPOBAHHbIX 3HEPrOGIOKOB MOLLHOCTbIO MO
1 mnH KBT. Benacb pa3paboTka npoeKTa ApxaH-
renbcKow n Xabaposckor ACT, pa3pabaTbiBanach
KoHuenuus nogzemHoro pasmelleHmsa ASC. Bbl-
NMOJIHANIUCh NPOEKTHbIE PaboTbl MO BO306HOBE-
HUIO 3KCMyaTaumm aHepro6aoka N2 2 ApMsAHCKOM
A3C, npombilfieHHas 3KcnayaTauma KOToporo
6bl1a BO306HOBNEHA B 1995 roay.

tOBUIEN

B roabl nepecTtponku, obepHyBLIMECH 3a-
CTOEM B aTOMHOW 3HEpPreTM4ecKomn oTpaciu,
6narogaps Bosie u TanaHty E. M. Koponesa
WHCTUTYT BbIXKN, Habpan HoBble 060pOThl. B
caMble TPyAHble ANs UHCTUTYTa BpemeHa EBre-
HU MuxannoBuY yaensn ocoboe BHUMaHWe ne-
PEBOOPYKEHUIO MPOEKTHOrO0 NPOn3BoACTBA. [N1s
3TOro 6bi1 co3aaH 0TAeN aBTOMaTU3aL MU NPOeK-
TUPOBAHUS, @ Ha OCHOBE aBTOMaTU3MPOBaHHbIX
paboymx MEeCT, OCHALLEHHbIX NEePCOHaNbHbIMM
KOMMblOTEPAMK C Pa3BUTbIM MPOrpaMMHbIM
obecrneyeHneMm, BHeJpeEHa eanHas cucTeMa aB-
TOMaTU3UMpoBaHHOro npoeKkTnpoBaHus (CAIP).
3Ty paboTy NpoAoMKUN U cmeHuBlWKUK B 2005
roay E. M. KoponeBa Ha nocty anpektopa tOpui
AnekceeBud MBaHOB. bnarogaps cCOBpeEMEHHbIM
MeTo4aM MPOEKTUPOBAHUSA UHCTUTYT CEroaHs
yCneuwHo coTpyaHuyaeT ¢ MpaHom, UHanen,
Kutaewm, Yexuen, bonrapuen, CLLUA n apyrumu
cTpaHamu.

B KoHue 2007 roga 3aBeplumncs npouecc
aKUMOHMPOBaHUS NpeanpusaTua npeobpal3osa-
HMEM €ro B OTKPbITOE aKLMOHEPHOE 06LWEeCTBO
«Huxkeropoackasi MHXMHUPUHIOBas KOMMNaHMs
«ATOM3HEpPronpoeKT», KOTOPoe BO3rnaBm A0K-
TOP 9KOHOMWYECKUX HayK Banepun Uropesuy
Numapenko. CerogHsa konnektns OAO «<HUAII»
OKa3blBaET He TOJIbKO MPOEKTHbIE, HO U UHXKK-
HUPWHTOBbIE YCyrM No coopyxeHuto AC «noj
KNoY»: BeJeT U3bICKaHUS, NMPOEKTUPOBaHUe,
yrnpaBneHne CTPOUTENbCTBOM, OCyLeCTBASET
aBTOPCKWUI HAA30p M y4acTBYeT B MOArOTOBKE
K OMbITHO-NMPOMbILW/IEHHOW 3KChayaTauum v B
CEPBUCHOM 06CNYKMBAHUN OGBHEKTOB.

Be3ycnoBHO, 370 CTano BO3MOXHbIM TONIbKO
NpW HaZIMYUK ONbiTa, HapaboTaHHOI 0, COXPaHEeH-
HOTO U NMPEYMHOMXEHHOIO BCEM KOJUIEKTUBOM
npeanpuaTUa Ha NPOTSAXEHUN MHOMUX AECATU-
neTun.

3a Bpemsa feATeNIbHOCTH
B OAO <HUA3M»:

e 28 paGOTHUKOB HarpaaeHbl opgeHamMu
CCCP u Poccuiickoinn depepauumn

e 101 paGoOTHUK HarpaxageH megansamu

e 35 paGOTHUKOB OTMEY€EHbI 3HAKOM «OT-
JINYHUK IHEPTrETUKMU»

e ceMepblM paGoTHUKAM MHCTUTYTa NpuU-
CBOEHO No4YeTHoe 3BaHue «3acnyXXeHHbI aHep-
retuk Poccuickon degepauun»

e 0iHOMY pa6GOTHUKY MPUCBOEHO NOYETHOE
3BaHue «3acnyKeHHbl cTpouTenb PoccuicKon
depgepauun»

e opaeHoM lMoyeTa HarpaxkaeHbl 2 4yeno-
BEKa

e Mefjanblo opjeHa «3a 3acnyru nepej
OTeyecTBOM» HarpaxaeHbl 9 4enoBek

e HarpyaHbiMm 3Hakom «E. . CnaBCKui»
HarpakieHbl TpU YenoBeKa

e HarpyaHbiM 3Hakom «Akagemuk W. B.
KypuyaToB» HarpaxgeHbl 22 yenoBeKa

e MHOrMe paGoOTHUKU HarpaxaeHbl NamaT-
HOW Mepanbio «Ctpoutento POA3C 6nOK 2» 1
MMeloT 3HaK «BeTepaH aTOMHOW 3HEpPreTuKu
M NMPOMbILLIEHHOCTU»

P T

KanunuHnckasa A3C
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JUBILEE

NIAEP: 60 years in a meaningful way

Atomenergoproekt - this very name makes
everyone feel respect to those who work there
and to the tasks they solve. Just several figures
confirm the complexity of the tasks: 7 nuclear
power-generating units with the total capa-
city of 4,820 KW have been commissioned, 94
turbiunits and 124 boilersets have been in-
stalled at 24 thermal electric stations.

The history of NIAEP JSC. dates back to Au-
gust 18, 1951. On that day the Ministry of Electric
Stations took a decision to set up a branch of
Moscow Teploelektroproekt Institute in the city
of Gorky on the basis of Gorenergoproekt design
office, implementing the decree of the Council
of Ministers of the USSR. The decree stipulated
for some measures required to initiate the activi-
ties of the new branch. In particular, it was sup-
posed to send not less than five best designers
of Teploelektroproek to Gorky, to design and build
industrial structures and apartment houses for
Teploelektroproekt in Gorky.

The initial number of personnel was twenty,
but a year after it was 150. Petr Shurygin was
nominated as the first director of Gorky Teploe-
lektroproekt branch but, unfortunately, he de-
ceased very soon after a serious disease.

Petr Shurygin was succeeded by Valentin Bo-
gomolov. That time the institute was engaged in
designing Dzerzhinsk heat and power plant (HPP)
with turbines of 50,000 KW and boilers of high
productivity. A bit later the list of facilities being
designed comprised Kazan HPP-2 and HPP-3.,
Vladimir and Novogorkovskaya HPPs, Yaroslavl
HPP-1, HPP-2 and HPP-3, Nizhnekamsk HPP,
Sormovo HPP, Kostroma HPP and others.

It is not just enumeration of facilities; it im-
plies creative and hard work of many special-
ists who had come to the institute from various
industries. The highly qualified team comprised
heating engineers, surveyors, power engineering
specialists, hydraulic engineers, builders. Each
facility was a kind of examination, each facility
was a special one, peculiar and memorable.

In 1968 the activity of the institute got linked
to the development of nuclear power engineering.
In September 1968, at the initiative of new direc-
tor of the institute Gleb Pleskov, a special design
office was set up to be engaged in the nuclear
program. The office consisted of three specialists.
A year after the team of the office amounted to
70 specialists; the office included four sectors
as well as physical calculation groups. In three
years after the office foundation its staff com-
prised 120 specialists.

That time the nuclear branch of the country
was at the initial stage of its development. Only
five nuclear power-generating units of small
capacity (100-200 MW) and several laboratory
reactors were operated. The first water-cooled
water-moderated reactor of 210 MW had been
commissioned at Novovoronezhskaya NPP only
four years before. That is why a technical and
economic estimate of the conditions of deploying
NPP in 12 points of the unified power system of
the central part of the country became the first
assignment of the new design office.

The team worked hard. For a year it made
examination trips to all twelve regions. When
the survey was completed, 15 points were rec-
ommended to be included in the cadastre. The
first one was Udomelsky point in the Kalinin
region. Kalininskaya NPP was designed to be
built there. The Scientific and Technical Coun-
cil of the Ministry of Energy of the USSR highly
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appreciated the quality of the estimate, while
minister P. Neporozhny allocated 4 thousand
rubles to pay bonuses to the best specialists.
In his memo he noted that «the estimate is the
beginning of similar activities in other territories
of the USSR».

Alongside the development of the techni-
cal and economic estimate the documents on
Armenian NPP was prepared. The facility was
both interesting and sophisticated as the NPP
was to be located in a highly seismic area. The
institute began the work on seismicity practically
from scratch. The results of it were appraised by
specialists and formed the foundation of the first
regulations of NPP seismic resistance. The first
unit of Armenian NPP was commissioned in 1976
in accordance with the documentation devel-
oped by the institute, while the second unit was
commissioned two years later. The disastrous
Spitak earthquake of 1986 became a natural
test of seismic resistance, and the plant survived
without any serious damage.

At the end of the 70s the Gorky branch be-
came the head organization responsible for de-
signing of nuclear heating plants.

It was Alexei Kosygin, the Chairman of the
Council of Ministers of the USSR (equivalent to
prime-minister) who set a task of developing a
nuclear heating plant designed to provide heating
and hot water supply in large cities. His goal was
quite obvious: to save organic fuel 35 percent of
which was used for heating and hot water supply,
and to improve the ecological situation. As per
the resolution of the government, A. Alexandrov,
president of the USSR Academy of Sciences,
supervised the project personally.

In 1976 the Institute developed many vari-
ants of nuclear heating plants profile and rec-
ommended the best variants of the equipment
composition.

In 1977 an economic estimate of the first
nuclear heating plant in Odessa was made. An
economic estimate of Vornezhskaya heating plant
was completed in 1978; that project was very
important for the Institute. It should be noted that
Vornezhskaya nuclear heating plant was a facility
of new technology, the first nuclear heating plant
dramatically different from other nuclear facili-
ties. In spring 1983 a new construction began.
About forty research projects were implemented.

Calculations of about 60 units of equipment were
made. Engineering decisions were specified and
corrected when tougher norms were adopted
after Chernobyl holocaust. Over 21 thousand
drawings must be made.

By the decision of the council of ministers
of the USSR the time-limit for commissioning
units of Voronezhskaya nuclear heating plant
was specified: N2 1in 1990, N2 2 — in 1992. But
«Chernobyl syndrome» turned out to be catchy
among the public, and the plant was suspended.
The construction of Odessa and Minsk nuclear
heating plants was also suspended because of
the Chernobyl disaster.

But it was impossible to stop the creative
thinking. And it was impossible to ban the indus-
try created to satisfy the vitally important needs
of mankind. In 1987 the Gorky branch got under
the authority of the ministry of atomic energy
and received a new status — Nizhny Novgorod
Atomenergoproekt institute. Evgeny Korolev
headed the Institute for fifteen years, till 2004.
Unfortunately, after retirement he lived only seven
years. This year he deceased, but many things
he had done are still with us.

In the most difficult time Evgeny Korolev paid
a lot of attention to technical modernization of
the designing division. A computer-aided design
department was organized in the Institute, and on
the basis of automated workplaces equipped with
PC with advanced software a single computer-
aided design system was introduced. The project
was continued by Yury Ivanov who became the
Institute director in 2005. Using modern design-
ing systems the Institute cooperates successfully
with Iran, India, China, Czech Republic, Bulgaria,
USA and other countries.

In 2007 the Institute was reorganized into
the joint-stock company «Nizhny Novgorod Atom-
energoproekt engineering company» with Valery
Limarenko, doctor of economics, at the head of it.
Now NIAEP offers both designing and engineering
services of NPP turnkey construction; it conducts
survey work, designing, construction manage-
ment, performs field supervision, participates in
trial operation of a plant and maintenance.

Undoubtedly, the success is based on the
vast expertise that has been accumulated,
preserved and multiplied by the team for many
dozens of years.




YnpaBheHune npoeKTtamu
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KomnaHua «<KomnneKTdHepro» Hayana cBoto
[esTeNbHOCTb B OTPac/iv aTOMHON 3HEPreTuKku
6onee 17 neT Ha3aa M B HacTosiLee BpeMS AB-
naeTcs AMHaMMYHO pa3BMBAIOWENCS OpraHu-
3aLuen, cnocobHOM pellaTb CMOXHble 3a4auu
W peann3oBbiBaTb KOMMIEKCHbIE NPOrpaMmbl
Mo NPOEKTUPOBAHWIO, N3rOTOBMIEHUIO, MOCTaBKe,
MOHTaKy, HanagKe U TEXHUYECKOMY CONPOBOXae-
HUto o60pyaoBaHns ansa ASC 1 Apyrux o6beKToB
3HEPreTuKM.

OfHUM U3 OCHOBHbIX M NMPUOPUTETHBIX Ha-
npaBneHuin gestenbHocTn KomnaHumn sensetcs
peanu3auus npoexkToB KoHuepHa «PocaHepro-
aTtom» No MoaepHu3aunn 6nokos AIC, Lenbio
KOTOpbIX SIBNSIETCA MOBbIWEHWE MOLWHOCTH,
HaaeXHoCTH, 6e30nacHOCTU, 3GPEKTUBHOCTH,
3KOHOMWYHOCTH, MPOAIEHUIO pecypca v Apyrux
K/IOYEBbIX NOKa3aTeNnen BblpaboOTKN IHEPTUMN U
paboTbl 3HEPro610KOB.

YcnelwHas peanusauuns NpoeKToB No Moaep-
Hu3aumm 6nokoB ASC Bo3MOXHa 6narogaps oon-
rOCPOYHOMY M MPOAYKTMBHOMY COTPYAHMYECTBY
KomnaHun «KomnnekTdHepro» ¢ TakMmu napt-
Hepamu, Kak:

OAO «Typ6oatom», YKpanHa;

Komnanwus Balcke-Durr, [epMaHus;

KomnaHwusa Taprogge, lfepmanus;

Komnanus Vitcovitce Power Ingeniring, Yew-
cKasi pecny6nvKa;

OAO «[epnoBCKKiM 3aBOJ, IHEPTETUHECKOTO
o6opyaoBaHus», Poccus.

B nepuoa ¢ 2006 no 2010 r. npu y4actuum
KomnaHuu «<KomnnekT3Hepro» 6bin peann3oBaH
psiA MaclwTabHbIX MPOrpaMm, 4To MO3BONIO A0-

CTWUTHYTb CyLLECTBEHHOI O YBEIMYEHUSA MOLLHOCTH
BbIpabOTKM aneKTpoaHeprmum Ha AJC.

1. B pamKax KoMmnaeKcHown «[lporpamMmmbl
NoBbIWEHNS BblPabOTKWU 3NEKTPOIHEPTUM Ha
nevctBytowmnx ASC KoHuepHa» 6bilin pelleHbl
chepyloune 3ajayn M NonyYyeHbl ciegyowme
pes3ynbTaThl:

KomnaHunsa «KoMnneKTdHepro» cCOBMECTHO
OAOQ «Typ6oatom» ocyliecTBWIa 3aMeHy nona-
ToyHoro annapata 4, 5 ctynexen LH/Z Typ6uH
K-500-65/3000, 410 N03BOANIIO K HacTosALWwemy
MOMEHTY YBENNYUTb MOLLHOCTb KaXKA0W TYpOUHbI
Ha 16 MBT. 1o KoHua 2011 r. npu 3aBepLIEeHUn
3ameHbl nonaTtok 18 3 20,5 Typ6uHbl Ha Cmo-
neHckon, Kypckoin u JleHuHrpaackon ASC o6Lwmm
NPUPOCT MOLLHOCTU cocTaBuUT 328 MBT.

Mo NnpoeKTy MogepHM3aLum cenapauMoHHON
yacTtu CIIN KomnaHus «KoMnnekTOHepro» ocy-
LeCTBMNa KOMMIEKTHYIO MOCTaBKy cenapaloH-
Horo o6opyaoBaHusa nponasoacTea Balcke-Durr
(fepmaHms), a UMEHHO cenapalMOHHbIX 6/10KOB
«Powervane» Ha JleHnHrpaacKyto n Kypckyto ASC
n npeacenapaTtopoB Powersep Ha banakoBCKylo,
KanunHuHckyto 1 Kypckyto A3C. B pesynbrate pe-
anusauuv nporpammbl 6bl1 JOCTUTHYT MPUPOCT

52 ATOMHBIV MPOEKT

obLen mollHocTh Ha 54,9 MBT. B HacTosiee
BpeMs naaHupyeTcs noctaBka 060pyaoBaHUsA
«Powersep» Ha 5-11 610K HOBOBOPOHEKCKOM
A3C.

BHeapeHne CucTeMbl LWIAPUKOBOWM OYUCTKMU
(CLUO) KoHAeHcaTopoB Aano NpUpocT o6lLLen
MolLHocTH Ao 42 MBT. B pamKax 3Toro npoekta
KomnaHus «KomnneKTOHepro» ocyLlecTBAsSET U3-
roTOB/IEHWE M NOCTaBKY BbICOKOIDDEKTUBHOIO
o6opynosanusa CLLUO nponssoacTtea Taprogge
(fepmaHus) B koonepauun ¢ OAO «[lepnoBcKkui
3aB0J aHepreTMyeckoro o6opygosaxus» (M330)
(Poccus).

2. KomnaHusa «<KomnnekTdHepro» npuHMMaeT
y4yacTue B «[lporpamme 3aMeHbl Mefecofepra-
ero o60pyaoBaHns 2-ro KOHTypa 3Heprobso-
KkoB A3SC ¢ BBAP-1000» v BbINOAHAET KOMMANEKC
paboT no:

NPOEKTUPOBAHMIO, U3rOTOBEHMIO U MOCTaBKe
nogorpesartenen HM3Koro aasnexusa MNH-3000
COBMECTHO ¢ KomnaHuen Vitcovitce (Hewckas
pecnybnuKka) Ha KanuHUHCKylo 1 POCTOBCKYtO
A3C;

NPOEKTUPOBAHMIO, U3rOTOBMIEHMIO U MOCTaBKe
KOoHAeHcaTopa Typ6uHbl K-1000-60,/1500 3Hep-
ro6noka N2 1 KanuHuHckon ASC ¢ BbINOHEHUEM
[E€MOHTaXKHbIX, MOHTaXHbIX U MyCKOHaNaA04HbIX
paboT.

3a cyeT peannsaunn MOAEPHU3ALMOHHbIX
nporpamm KoHuepHom «PocaHeproatoM» OCTH-
raloTcs nocTaBfeHHblEe LEeNy No oNnTMMMU3aLnm
3aTpaT, NoBbIWeHNI0 IPDEKTUBHOCTH PaboThl
3HEPro6/I0KOB M YBENUYEHMIO BbIPabOTKM 3/1EK-
TPO3HEPrMK. B peleHnn aTux HenpocCTbix 3a4a4
KomnaHusa «<KomnnekT3Hepro» ABAAETCS Haaex-
HbIM 1 MpodeccMoHanbHbIM NapTHEPOM.

Momunmo nporpamMm moaepHusauunn Komna-
HWS @aKTMBHO y4acTBYEeT B MacWTabHbIX NPOEK-
Tax no CTPOUTENbCTBY HOBbIX 6510k0B AJC, TaKMX
KakK:

CtpoutenbctBo 3-ro aHepro6aoka PocTos-
ckomn A3C. OcylecTBnsieTcs NPOEKTUpoBaHue,
M3roTOB/IEHME M MOCTaBKa TUTAHOBOIO KOH-
feHcatopa U TYp6UHHOro 060pyaoBaHUSA COB-
mMecTHo ¢ OAO «Typ6oaTtom», a Takxe CLUO oc-
HOBHOW Typ6uHbl 1 TINH coBmecTHO ¢ Taprogge
n N330.

Mporpamma A3C-2006. OcyuiecTBnseTcs
narotoBneHne u nocraska CLUO ana Hosogo-
poHexckon AIC-2 n JleHnHrpaackon ASC-2. Mpu
3TOM 3aKa34MKOM (reHnoapsA4YMKOM) ABAsSeTCs
OAO «Cunosble malwuHbl» (C.-MeTepbypr).




CTpontenbCcTBo 4-ro aHepro6aoka Kanu-
HUHCKoM A3C. OcylecTBnseTca noctaBka or-
HecToMKon xuakoctu Fyrquel-L nponsBoactea
ICL-IP (CLLA) B cucTemy perynmpoBaHuns TYpouH.
Komnanus «KoMnnexkTOHepro» ABASETCA SKCKIIO-
3UBHbIM MOCTaBLLMKOM OrHECTOMKOMN XUAKOCTU
Fyrquel-L.

[ToMUMO BblleyKa3aHHbIX MPOrpamMm 1 npo-
€KTOB MOAEPHU3aLIMK U CTPOUTENbCTBa 6/I0KOB
A3C KomnaHusa «KoMnneKT3Hepro» ycnewHo
OCYLLECTBASET TEKYLME MOCTAaBKU TYPOMHHOrO,
TEN1006MEHHOT0, TENIOMEXaHUYECKOro 1 APYruxX
BWOOB 3HEPreTMYECKOro 060pya0BaHMUS, TPaHC-
dopmaTopoB, CUCTEM DUABLTPALIMM U OYUCTKMH,
NPOrpamMmMHO-U3MepPUTESNIbHbBIX CUCTEM, KIUMaTH-
YeCKOW TEXHMKM, KOMMIEKTYIOLLMX 1 MaTepUanos, a
TaKXKe NpefocTaB/ieHre YCyr Mo MOHTaXy, Hanaga-
Ke, AMarHOCTUKe, TEXHUYECKOMY COMPOBOXAEHMIO
1 06CNYKMBAHWUIO JAaHHOr0 060PYI0BaHMS.

B cdepy aearenbHocTr KoMnaHum TakKe BXo-
[T OpraHM3aumns KOMMaeKca UHXUHUPUHTOBbIX
paboT, BK/ItOYas MOArOTOBKY MPOEKTHOM, KOHC-
TPYKTOPCKOW, pacyeTHO-CMETHOW, TEXHUYECKOMN
W OpYrux BUAOB HEOOXOAMMOW JOKYMEHTaL MK,
ee corfiacoBaHue B CTPYKTypax 3aKka34yuKa, B
NMPOEKTHbIX U HAA30PHbIX OPraHMU3aumsX.

KomnaHus o6nagaet BceMy HEO6XOAUMbIMU
paspeLialiMMn JOKYMEHTAMU U IMLEH3UAMMU.
CucteMa MeHeKMEHTa KayecTBa COOTBETCTBYET

TpeboBaHusam ISO 9001:2008 u ceptuduumnpoBa-
Ha B MeXAyHapoAHOM opraHe rno cepTudurKaLmm
TUV SUD, lepmaHusi.

[NaBHbIMM LLleHHOCTAMM KoMnaHuu aBAsioTCs:
MHOrONIETHU ONbIT PaboThbl, NpodeccroHanbHas
KOMaHja BbICOKOKBaNM®ULMPOBaHHbIX cneuuna-

JINCTOB 1 AO/ITOCPOYHOE KN yCNeLwHoe COTPYAHU-

PROJECT MANAGEMENT

4eCTBO C HaJEXHbIMU NapTHEPAMK, NOCTaBLLMKa-
MU, U3roTOBUTENIAMU U APYTMMU OPraHn3aLnsMu,
NpPMBEKAEMbIMU K peann3aLunmn nNpoeKToB.

Bce 3710 no3Bonsetr KomnaHuu ycnewHo pe-
WaTb CM0XHble MHOrOrpaHHble 3aja4yu, pactu
1 pa3BuBaTbCS Ha 6/1aro aTOMHOM 3HEPreTnKn
Poccuu.
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KomplektEnergo

KOMPLEKTENERGO GROUP OF
COMPANIES CJSC

bld.1, ap.50, Pokrovka st., Moscow,
105062, Russia

Tel: +7 (495) 641 0274 (multichannei),

+7 (495) 917 3715

Fax: +7 (495) 917 3789, +7 (495) 641 0273
E-mail: info@kegroup.ru

www.kegroup.ru

KomplektEnergo CJSC began its activities in
the nuclear industry more than 17 years ago. Now
it is a rapidly developing company, capable of
solving difficult tasks and implementing projects
of designing, production, supply, assembly, ad-
justment and maintenance of equipment for NPP
and other power production facilities.

Engagement in Rosenergoatom Concern
projects is seen as the key priority. The projects
of upgrading NPP power-generating units are
aimed at increasing the capacity, safety, effi-
ciency, extension of operation life and improving
other key indicators of power-generating units
operation.

Long-term and successful cooperation with
the following partners contributes to the success
of NPP units upgrade projects:

— Turboatom JSC, Ukraine;

— Balcke-Durr Company, Germany;

— Taprogge Company, Germany;

— Vitcovitce Power Ingeniring, Czech Re-
public;

— Perlovsky Power Equipment Works, Rus-
sia.

Since 2006 to 2010 KomplektEnergo partici-
pated in some large-scale programs that resulted
in the increased generation of power by NPPs.

1. Participating in «Increasing Power Genera-
tion at the Concern’s NPPs» program, Komple-

ktEnergo solved the following tasks and had the
following results:

— in cooperation with Turboatom JSC the
company replaced the blade row of the low-
pressure cylinder of K-500-65/3000 turbines;
it helped increase the capacity of each turbine
by 16 MW. When the blade rows are replaced
at Smolenskaya, Kurskaya and Leningradskaya
nuclear power plants by the end of 2011, the
total capacity growth will be 328 MW.

Participating in the project of upgrading sepa-
ration equipment KomplektEnergo supplied Pow-
ervane separation units produced by Balcke-Durr
(Germany) to Leningradskaya NPP and Kurskaya
NPP and supplied Powersep pre-separators to
Balakovskaya, Kurskaya and Kalininskaya NPPs.
The project resulted in the total capacity growth
of 54.9 MW. Now delivery of Powersep equipment
to the 5th power-generating unit of Novovoron-
ezhskaya NPP is planned.

— Dueto the introduction of the condensers ball
cleaning system the total capacity grew by 42 MW.
Within the project KomplektEnergo, in cooperation
with Perlovsky Power Equipment Works, delivers
highly-efficient equipment of the ball cleaning sys-
tem produced by Taprogge (Germany).

2. KomplektEnergo participates in «Replace-
ment of Copper-Bearing Equipment of the Second-
ary Circuit of NPP Generating Units with WWER-
1,000 Reactor» program and is engaged in:

— designing, manufacture and supply of
low-pressure heaters to Kalininskaya and Ros-
tovskaya NPP in cooperation with Vitcovitce
company (Czech Republic);

— designing, manufacture and supply of con-
densers of K-1000-60/1500 turbine of the 1st
power-generating unit of Kalininskaya NPP, as
well as disassembling, assembling and start-
and-adjustment jobs;

Implementation of modernization projects by
Rosenergoatom helps reduce the cost, increase
efficiency of power-generating units and increase
power generation. KomplektEnergo is a reliable
partner in solving these tasks.

Besides KomplektEnergo participates in projects
of new nuclear power-generating units, such as:

— construction of the 3rd power-generating
unit of Rostovskaya NPP. The company is engaged
in designing, production and supply of titanic
capacitors and turbine equipment in cooperation
with Turboatom JSC as well as supply of a ball
cleaning system in cooperation with Taprogge
and Perlovsky Power Equipment Works.

— NPP-2006 Program. The company manu-
factures and delivers ball cleaning systems to
the 2nd unit of Novovoronezhskaya NPP and the
2nd unit of Leningradskaya NPP. Silovye Mashiny
(Power Machines) JSC, Saint-Petersburg, is the
General Contractor in the project.

— Construction of the 4th power-generating
unit of Kalininskaya NPP. The company delivers
Fyrquel-L fire-resistant liquid of ICL-IP (USA) used
in the turbine control system. KomplektEnergo is
an exclusive supplier of Fyrquel-L liquid.

Alongside the participation in modernization
programs and power-generating unit construc-
tion projects, KomplektEnergo delivers turbine,
heat-exchange, heat-mechanic and other power
equipment, transformers, filtration and purifica-
tion equipment, software, climate equipment,
spare parts and materials; it offers services of
assembly, adjustment, diagnostics, technical
support and maintenance of equipment.

The company is also engaged in organiza-
tion of the whole range of engineering activities,
including working out of design documentation,
estimate documents, technical and other docu-
mentation, its approval by the customer’s organi-
zations, design and supervision organizations.

The company has all required permits and
licenses.

The quality management system conforms
to ISO 9001:2008 standard and is certificated
by TUV SUD (Germany).

The principal values of KomplektEnergo are:
vast experience, a team of highly qualified spe-
cialists, long-term successful cooperation with
reliable partners, suppliers, manufacturers and
other organizations engaged in the projects.

Having these assets, the company can solve
complicated problems, grow and develop for the
sake of the nuclear industry of Russia.
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Alta Laval
B aTOMHOW SHEepreTuke

[pouecc BOSPOXAEHNA aTOMHOM aHepretn-
kv oBuxeTcs snepefn. CTpOATCS HOBbIE aTOMHbIE
CTaHLMW, MOAEPHN3VPYIOTCS 1 OOHOBNSIOTCS yXe
cyuiectsyowme. Alfa Laval cnocobcTByeT aTomy
npoueccy, npefanaras 6onee apdekTvBHblE, Oe-
30MaCHbIE 1 HAAEXHbIE PELLEHNS.

Alfa Laval obnagaet 601blWMM OMBITOM B 06-
NacTV aTOMHOW 3HEPreTUKM, YeM Kakon-n1bo NHOM
NOCTaBLLUMK KOMMAKTHbIX TennoobMeHH1KoB. OaHa
13 nNepBbiX kKommepyecknx ASC B Mupe, «Yunda»
(Wylfa), Benukobputanust, 8 1964 rogy ons 060-
pYAOBaHNS LEHTPANM30BAHHOM CUCTEMBI OX1axX-
[Nenvst Belbpana nnactuHyatele TeNN00OMeHHVKN
Alfa Laval.

3T0 cTano NpopbLIBOM MAACTVHYaThIX TEMN0-
OOMEHHUKOB B 3Ty MPEeAbABASIOULYIO UCKITIOYN-
TEeNbHO XecTkne TpeboBaHvs K 060pyA0BaHMIO 1
BOMpocam obecneyenrst 6e3onacHocT obnacTb
NPOMBILLNEHHOCTU. OHW BbIIV YCMELIHO YCTaHOB-
NeHbl, U 4epes3 HECKOSMBbKO 1eT Tem00OMEeHHNKN
Alfa Laval Halwnv NpUMeEHeHVe 1 B OPYrx KIIOYEBbIX
HanpaBneHusXx.

3a npoweatune roasbl Alfa Laval ocyuiectsuna
noctaBky 60ee [BYX ThICAH TEMNOOOMEHHVKOB A5
aTOMHOW aHepreTnkn. Ha cerogHawHui aeHb 60-
nee 140 ASC B bonee Yem 20 cTpaHax MCNob3yoT
obopynosaHue Alfa Laval B 0co60 TpeboBatenbHbIX
k obecneveHmnio 6e30MacHOCTN 1 3OEKTUBHOCTM
TEXHONOIMYECKMX NpoLLeccax, MPOXOAALLYIX B Aep-
HOM OCTpOBE, B TYPOMHHOM OCTPOBE ¥ BO BCMOMO-
rarenbHbix crctemax ASC.

LLInpokoe pazHoobpasme NpoLeccos, NCNosb-
3YIOLLMXCS B aTOMHOW SHEpreTuke, fano UHxeHe-
pam Alfa Laval yH1KanbHyi0 BO3MOXHOCTb ryO0KO
N3y4nTb X OCOOEHHOCTM 1 HAKOMUTb OMBIT NPO-
EKTVPOBaHVIs, NPOV3BOACTBA U TEXHNYECKOro 06~
CNYXMBaHWS COOTBETCTBYIOLLENO 0O0PYA0BaHMS.
OHM Ha NpakTvike NPO4YBCTBOBA/IM BCIO XECTOKOCTh
TpeboBaHuii, NpeabABASEMbIX K QYHKLIMOHANBHOCTY,
0€e30MacHOCTV HAAEXHOCTY CUCTEM, paboTatoLLmX
Ha AOC.

Alfa Laval — eIVHCTBEHHAA KOMMNAaHNS 13 NPOU3-
BOAMTENEN TENNOOOMEHHMKOB NACTUHYATOro T1Na,
Y KOTOPOW MIMEETCS paspeLLleHe Ha NPOM3BOACTBO
obopynoaHuist kateropunt ASME Il ¢ nHaekcom «N»
— HauBbICLLEro kfnacca 6e30nacHoOCTH, T. €. A5 Cuc-
TeMm, oTBeYatoLLx 3a 6e30nacHyto paboTy aTOMHOM
3anekTpocTaHuMy. BeposTHOCTb OTkasa obopynosa-
HUA oLeHMBaeTCst kak 1 pa3 B 65 neT.

Mporpamma NoCTaBoK KOMMAaHWU1 AOCTAaTOHHO OBLLIMPHA.

B 4aCcTHOCTIN, MOXHO OTMETUTL:

1) nnacTuHYaTble TeNJI006MEHHUKU:

® TEeMI00OMEHHVKN MPOMEXYTOHHBIX KOHTYPOB OTBETCTBEHHbIX, HEOTBETCTBEHHbIX
11 BCMOMOTaTeNbHbIX NOTpebuTenen;

TEMNOOOMEHHMKN CUCTEMBI 6E€30MaCHOCTY;

TEMNOOOMEHHMKM CUCTEMbI @BaPUIAHOTO U MIAHOBOIO PaCXONaxmBaHNS;
TEMNOOOMEHHMKM 4115 XONOAUIbHBIX MaLUMH U [N3ENb-rEHEPATOPOB;
TENNOOOMEHHVKM BACCENHOB BbIAEPXKM OTPAaBOTaHHOMO TOMIVBA;
TEMNOOOMEHHMKM CUCTEMbI BOGOMOATOTOBKM;

TENNOOOMEHHWKN — MaCNOOXNaamUTENN TYPOWIH;

TENNOOOMEHHMKI PEFEHEPATVBHOIO UVKNa — NOAOrPEBATENN HM3KOrO AaB-
NIEHNS;

® TEMI00OMEHHVKY — OXNaanTeny TpaHCPOPMaTOpHOro Macna;

® TeMI00OMEHHVKM CMCTEMBI BOPHOMO PENYIMPOBAHNS 1 MHOIOE APYroe;

® BbiNapHble YCTaHOBKM.

C nomoLLpio nnacTMHYaTbIX TEMI00OMEHHVKOB Takke MOXHO KOHAEHCMPOBATb
1 ncnapsaTtb paboyne cpeabl, TO3ATOMY OHV MPUMEHSIOTCA Kak TEXHONOrMYeCKe
KOHOEHCAaTopb! 1 UCNapUTENH.

2) cyxue rpagupHu 1 BO3AyX00XJ1aguTenu:

® CUICTEMbI CMELIBEHTUNALIAN;

® CUICTEMbI KOHOMLNOHMPOBAHNS;

e 1114 TpaHcnopTabenbHbix ASC Mano MOLLHOCTY MOXHO MCNOb30BaTh Kak
OCHOBHOE CPEACTBO OTBOAA TEMNAa OT KOHAEHCATOPOB TYPOUHbI 1 APYrOe.

3) cenapartopbl U LLeHTpUdyru:

YCTaHOBKM MO QYUCTKE TYPOMHHOIO Macna;

YCTaHOBKM MO O4YUCTKE TPAHCHOPMATOPHOro Macna;
YCTaHOBKM MO OYMCTKE 3aMasyyeHHbIX 1 TPamnHbIX BOA,
YCTaHOBKM MO QYUCTKE «FPA3HBIX BOA>» CNELINPaYeyHON;
YCTaHOBKM 00E3BOXMBAHNS MOHOOOMEHHBIX CMOJT;
yCTaHOBKM nepepadbotkm XPO.

4) onpecHUTENbHbIE YCTAHOBKMU:

OnpecHutensHble cucTemsl Alfa Laval BelpabarbiBaioT AeMUHEPanM30BaHHy0/
MPECHYI0 BOAY M3 MOPCKOW BOARI B MpoLiecce ucnaperud. NonyyeHHas Boaa
MNCMNONb3YEeTCA B KA4ECTBE TEXHONOMMYECKON B PA3NM4HbLIX CUCTEMAX OXax-
[OEHVA/Harpesa. TexHONorns ONPECHEHV BKIDYAET METOL MHOTOKOOHHOM
OVCTUANAUMNA, METOA, TEPMUYECKON KOMMPECCUN Napa 1 METOL BaKyyMHOM KOM-
npeccun napa. ST TEXHONOMMM CNOCOOCTBYIOT YMEHBLLIEHWIO 0ObeMa PY4HOrO
YNPAaBAEHNA, CHUXEHMIO 3aTPAT Ha TEXHNYECKOE OOCTYXMBaHMNE 1 COKPALLEHNIO
BPEMEHW MPOCTOS.

5) camooumaowmecs BoagsHbie pUNbTPLI:
e 1519 obecnedyeHnss HaoexHor paboTbl TENI00OMEHHOr0 060pYAOBaHNS OT
MEXaHMYECKMX 3arpsA3HEHNIA, MOCTYNaIOLLMX C BOAOV B 060PYA0BaHME.

B Poccun Alfa Laval npencrasnset komnanus OAO «Anbda JlaBans MoTok», KoTopas Npon3BOANT TENOMEXaHNYeckoe 0060pyaoBaHne,
B TOM 4uCNe, 1 A1 aTOMHOW 3HEePreTrkn,

Mepsas noctarka TeNN00O6MEHHOr0 060pyaoBaHKs aatupyetcs 1998 ronom Ha Cmonerckyio ASC. [1o HaCTOSLLErO BPDEMEHM 3amMedaHnin
1 OTKIOHEHW No paboTe 0O0OPYAOBAHWSA HE BBIABNEHO.

3a 7 netnoctarBneHo obopynosaHme Ha CMoneHckyto, Kypckyto, Konbckyio, banakosckyio, BunnbunHckyio, benospckyto, JIeHMHrpaackyio,
HoBOBOPOHEXCKYIO 1 Apyrie ASC.

OAOQ «Anbda J1asans [10TOK» BeIMIpano TeHOEP! Ha MOCTaBky 000pynosaHua ona scex ASC, kotopele Poccuiickas Penepaums CTpouT
3a pybexom: TaHbBaHbckas AQC (KHP), ASC Kynankynam (MHavs), ASC Bywep (MpaH).

B HacTosulee spema OAO «Anbda JlaBans MOTOK» OCYLLIECTBASET NOCTaBkM TeNN00OMEHHORO 0O60PYAOBaHNS Ha HOBOBOPOHEXCKYIO
ASC-2 1 JleHnHrpanckyio AQC-2.
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Tect Ha 3HaHue TennoobmMeHHoro obopynoBaHus:

1000 M2 B 3 mB?

Compabloc® - casapHoMn nnacTiHYET= TENNoOGMEHHRR annapat
NOChenHers NOEQNEHHA NPDoM3IB0NaTEd KOMNAHMK AIIhIlIH .ItdEp.E;."-b
MapHoe MEeUMYLIECTED BROOpE BaHH0ro annapara 2aemoyaeTch
B B0 WCKMIOYATEARHO0 XOMNAETHOCTA W 3RhecTHEHDCTIA

B ofibesme Compabloc® HE NnpeawiuasT 3 M7, QOHEKD MW STOM
OH CNOColed 3aMennTh TREAWUWOHHER KOs X0 TRYEHER Annapat
¢ 0GR MNoERso Tennoobveda Bones 1000 wm

Wrenu cnogami, Compabloc™ - 10 DESOIOLUOHWOE DELSHAE,
OOCTONHOE BEXE BRSO TEXHONOMA, B KOTODOM Mbl XHEEM

B COBBEHEHAN C TR0 DA HH BIMIA |<|;_'|.ﬁ.'..-xn;_'|r|j',-n:'_‘||-|t_dr.1.ﬁ. h'_—'l"ll_l{Jf:MEl-l—
HHEEMA annapatse Compabloc® noasonmor AoGuTeca BRCOYaRLILENH
ABHSKTHMBHOCTH, 3FHINMANT MHOMOEDETHD MEMBLLUE MeCTa, Tpedy-
WIT SHEYMTENBHD MEHBLV JETDET MW MOHTEXE W TExXHUNECKOM obc-
NyMBAHWM. BMBCTE C 3TIM HUHEM HE YETYWNRIOT WM B HADBXHOCTI
1 DE30nacHoCTH

LA romyyeHrs BOonee NopotEod MHEoDMALMKM NOCETUTE CaAT
v alfalaval.com/magichox

OAD sAnkda Masans MoToxs

Poccua, Mockoackan obn,,

141070, r. Kopanéa, yn. Cosetcean, 73
Tan.: +7 485 232 1250

axc: +7 495 232 2573

www, alfalaval.ru

SONPOC: Kak NpeBpaTtnTb

i — il

waiw nifafaval. com
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TEMJIOOBMEHHOE ObOPYJOBAHME

GEA

000 «M'EA MALLUMNIKC>»

Poccusn, 105082, r. MockBa,

yn. Manas NouroBas, . 12, ctpoenHue 1
Ten.: + 7 (495) 234-95-03, 232-42-31
®dakxc: + 7 (495) 234-95-04

e-mail: info@mashimpeks.ru
office@mashimpeks.ru
www.gea-mashimpeks.ru

B coBpeMeHHbIX yC/I0BUSIX aTOMHas 3Hep-
reTuKa — OAMH U3 Ba)XHEHWLUX CEKTOPOB
3KOHOMUKM Poccun. lIuHaMmu4Hoe pa3BUTUE
oTpac/u ABJSIeTCA OAHUM U3 OCHOBHbIX YyC-
NoBUI 06ecrnevyeHUsl 3HeproHe3aBUCUMOCTH
rocyfapcrBa M cTaGUJIbHOrO pocTa 3IKOHOMUKH
cTpaHbl. K 060pyaoBaHuio, NOcTaBNSeMOMY Ha
aTOMHbIE 31IEKTPOCTaHLUU, NPEeAbABNAIOTCSA
}ecToyanwmne Tpe6GoBaHUA N0 KauyecTBy U 6e3-
oTKa3HocTu. U Tennoo6mMeHHOe 06opyaoBa-
HUe KomnaHuu «'EA MawmMMnaKce» NoJIHOCTbIO
COOTBETCTBYET 3TUM TpeGoBaHUAM.

Komnaxus «FEA MaluMmnaKe» BXOAUT B COCTaB
MEeXayHapoAHOM rpynnbl KomnaHuin GEA Group AG
M NPeACcTaBASET Ha POCCUMCKOM PbIHKE LUMpOYait-
UMK CEeKTp Ten1oo6MeHHoro obopyaoBaHus. Cre-
LManucTbl KOMNaHWK NpeanaratoT pelleHns 3aaad
TennoobmeHa ANs PasIMyHbIX TEXHOMOMMHYECKMX
NPOLLECCOB aTOMHOW 3HEepreTuKK. lNpeanaraemoe
060pynoBaHne U TEXHUYECKME peLeHUs B 06nac-
TW aTOMHOW 3HEPTreTUKM HOCAT MHHOBALMOHHbIN
XapaKTep W 3Ha4YUTEIbHO AKOHOMSAT CpeacTBa Ha
KanutanbHOE CTPOUTENLCTBO U, CAMOE [MaBHOE,
[HanbHenllee 06CNyXMBaHME U PEMOHT TEMNJIOBbIX
N 3HEPreTUYECKUX MOLLLHOCTEN.

BayKHO OTMETUTb, YTO CTPATErns KOMMaHUK
HauefleHa Ha loKaM3auuio Npon3BOACTBa Ten-
NT006MEHHOro 060pyAOBaHUA Ha TEPPUTOPUHN
P®. B naHHbIM MOMEHT Ha COGCTBEHHbIX MPOU3-
BOACTBEHHbIX 6a3ax «EA Mawumnake» B Poc-
CUM OCYLLECTBNISIETCA CEPUMHOE NMPOU3BOACTBO
pas36opHbIX NIAaCTUHYaTbIX TENI00O6MEHHUKOB,
CBapHbIX MN1aCTUHYaTLIX TENT006MEHHWKOB TUNa
GEABIoc.

Mpon3BoacTBO KoMMaHuu «EA Malummnake»
cepTuduLUMpoBaHO No cucTeMe KadectBa ISO
9001:2000. NUmetoTcs BCe NULEH3UU, HEOBXO-
IMMble IS KOHCTPYMPOBAHMS U U3rOTOBJIEHUS
Tennoo6meHHoro o6opygosanus ans ASC. Ha Bce
npov3BoAMMOE 1 NocTaBasieMoe 06opyaoBaHne
npeaocTaBnsieTcs NOHbIA NepevyeHb Heo6xoau-
MbIX CEPTUPUKATOB

O6opynoBaHue, Npeanaraemoe KomnaHuen
«"EA MawuMnaKce», BKIOYaAET B cebs:

e TEMNN006MEHHMKN NnacTuHYaTble pasbop-
Hbl€;

o TEMNNO0O6MEHHMKN NMNACTUHYaTbIE NasiHblE;

e Lie/IbHOCBapHble NacTMHYaTble TeNI006-
MEHHWKM;

® KOMYXOTPYOHblE TENN00OMEHHUKM (C BUTbI-
MU Tpy6Kamu, ¢ ABOMHbIMU Tpy6Kamun DGF);

e camoouuLalowmecs (BoasHble) GUNbTPbI;

e annapaTbl BO3AyLIHOro oxnaxaeHus (ABO,
Cyxue/BNaXkHble rpagupHHu);
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e Hacocbl And TpaHchopMaToOpHOro Macna,
oxnlaguTenu TpaHchopMaTtopHoOro macna.

Pasz6opHble nnacTuH4aTble TENT00OMEHHUKN
XapaKTepU3yloTCA KOMMaKTHOCTbIO U BbICOKOM
3bPeKTUBHOCTLIO. OHM He TpebytoT cneuyunanb-
HOro ¢yHaamMeHTa A/1s yCTaHOBKW. Pa3bopHble
nnacTuH4aTble Ten1006MEHHUKN LMPOKO MpU-
MEHSIOTCH B PEAKTOPHOM U TYPOUHHOM Liexax,
B YCTAHOBKax XMMWYECKOW BOLOMOArOTOBKM, B
KayecTBe oxnauTenien CNpPUHKIEPHbIX yCTaHO-
BOK, oxnaautenen 6acceviHa Bbiaepkku OAT, mac-
nooxnagutenen TypOuHbl U TpaHchOpPMaToposB,
nojorpesaTefiel HU3KOro AaBneHus.

OdbEKTUBHBIM pelleHneM 3aadn Tenno-
ob6meHa B npoLieccax C BbICOKUM AaB/IEHNEM U
TemnepaTypon SBNSeTCsS CBapHOW NiacTuHYa-
Tt Tennoo6meHHUK GEABIloc. Tennoo6MeHHMK
GEABIloc cocTtouT 13 naketa rodpupoBaHHbIX
Tennonepeaarolmnx NiactmuH M pamol. OQHUM
M3 rNaBHbIX NPEUMYLLECTB SBNISETCSA OTCYTC-
TBWE ynaoTHEHUW. KOHCTPYKLUS TennoobmeH-
HWKa ynpouwiaeT o6CnyXMBaHue U no3Bonser
YMEHbLWWTb 3aTpaTbl Ha aKkcnayatayuto. Mpu
3TOM TEMNOOOMEHHUK AOCTYNEH AN YNCTKMU C
06€enx CTOPOH, YTO ABASETCH OAHUM U3 BaXKHbIX
NPeMMyLLECTB AAaHHOTO TUMNa TENNT006MEHHbIX
annapatoB. CrneunanbHoe pudreHne naacTuH
ob6ecrneymBaloT WNPOKUI AnanasoH paboymnx
Temneparyp.

Tennoo6meHHMKN GEABIOC 4ype3Bbl4anHO
KoMMaKTHbl — Ha 1000 m? TennonepegatoLlen
noBepxHocTh npuxoautcs sBcero 30 M2 nona,
BKJIl0Yas paboyee NpoCTPaHCTBO.

CBapHble TennoobmeHHUKn GEABloc npume-
HSAKOTCS Ha aTOMHbIX CTaHLMSAX B Ka4YecTBe:

— oxflagutenev Npo6ooT60PHUKOB;

— TEen1006MEHHMKOB OxnaxaeHus Boa 6a-
KOB GMOJSIOrMYECKOM 3alLMTbl KaHabHbIX peak-
TOPOB;

— Macnooxnagutenen nutatenbHbIX Haco-
COB;

— mMacnooxnaguTtenen KoHaeHcaTHbIX Haco-
COB;

— nogorpesaTtefier ceTeBon BOAbl;

— nogorpeBaTtenen HU3KOro AaBEHUS.

CoBpemeHHoe TernoobMeHHoe obopyaoBaHue
GEA Mashimpeks /19 aTOMHOW 3HEPreTuKu

[n4 3alunTbl TENN00O6MEHHOI0 060PYA0BAHUS
N Tpy6onpoBoaoB KoMnaHus «EA Malwmnmnake»
npegnaraet addeKTUBHOE pelieHne dunbTpa-
LMK BOAbI — camooumLatomecs dunstpbl F450,
npeaHa3HavyeHHble AN 3alMThl CUCTEM OXNaXae-
HWS OT NoMNagaHus B Tpy60onpoBoa 3arps3HeHnn
(B TOM 4ucne NMYUHOK MUAWI, AOCTaBASAOLLMX
MHOIO HENPUATHOCTEN IKCMyaTUPYIOLWMM opra-
HU3auMsaM), TeM caMbIM NPoAeBas CPOK Henpe-
PbIBHOW 3KCMyaTalum BCen CUCTEMBI.

MpenmyLiecTBa camoo4MLAoWNXCa Puiib-
TpoB F450 no cpaBHEHUIO CO CTaHAAPTHbIMMU
CaMoouMLLaloWMUMUCS cucTeMammn GuUnbTpaLmm
OCHOBaHbl KaK Ha NPOCTOTE KOHCTPYKLMHK, TaK U
Ha NpuHUMMNEe 6ECKOHTAaKTHON YUCTKU PUNbTPY-
loLLLero anemeHTa. NMoCKOoNbKY AaHHbIM GUNLTP B
OTIYME OT NPOMbIBOYHbIX GUALTPOB HE UCMONb-
3yeT NajeHune JaBneHuns o atmocdepHoro ansg
3anycKa npouecca O4UCTKM, 3TO €AUHCTBEHHbIN
camooumuialowmmnca GUNbLTP, KOTOPbIM MOXET
MCMNONb30BaTbCA NPU paboyunx AaBneHUax oT
0,4 6apa.

Komnanusg «"'EA MawunMnake» aBnsieTcs oa-
HUM U3 NMAEPOB NO NPOMU3BO/ACTBY TEMI00GMEH-
Horo o6opyaoBaHus B Poccun mn ctpaHax CHI.
3HaHuWe pblHKa ¥ BbICOKWUIA NpodeccMoHanm3m
KomaHzbl «EA MalimMmnaKe», a Takke MUPOBOK
OMbIT U OFPOMHbIE BO3MOXHOCTU HEMELKOT0 nap-
THepa GEA Group no3BoAasiOT HalWKWM cneuna-
NiMcTaM npeanaratb 3aKas4yuKy onTMMalibHble
pelweHns 3agay TennoobmMeHa, oTBevaluine
CaMbIM XeCTKUM TpeboBaHUAM 6e30MacHOCTH
W HaleXXHOCTH, NpeabsBAsSeMbIM K 060pya0Ba-
HUto, mocTaBnsemomy ans Hyxa A3C.




TennoobmenHoe obopynosadme GEA Mashimpeks NpUMEHABTCS Ha INEKTPMHBCKKA CTAHUMAX ONA OXNa%K ABHUA
macna TypbuH W redepatopos, paboTel © NApoM BHICOKOTO AABMAEHWA M MHOTWX APYrX NPoUeccos:

pEIEI-ﬁDpHHE nnacTuH4YatTele Tll':"I'IJ'I{!I'IZIE‘I'.-'IE'HHI--‘IKI.-'11
CRapHeie NNacTyH4YaTee TEHJ’IDDEME‘HHMKM,
oxnaguTen mMacna,

dannapatel Bo3OyWwHOre oxnaxjeHna,
rpagupHuK,

KOXYXOTpYDHBIE TENNOOBMEHHMKK

(C BTEIMK TRYBKaMKM, C DBOWHBIMY TRYDKaMK),

cneywansHoe TennoobmedHoe obopynoBaHne

MuoroneTHun onbiT komnadun GEA Mashimpeks
rapaHTupyeT Bam onTUManbHOe pelueHue
3apadvm TennoobmeHa.

F’EA Mawumnakc

Poccwa, 105082, r. Mockea, yn. Manan MNovtosan, 12
Ten: +7 (495) 234-95-03 » Makc: +7 (495) 234-95-04
info@mashimpeks.ru » www.gea-mashimpeks.ru

GEA Heat Exchangers
GEA Mashimpeks
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TEMJIOOBMEHHOE ObOPYJOBAHME

Tepmonpeo6pas3oBatenu gaa ASC
C BO3MOHOCTbIO 6€31EMOHTaXKHOW NMOBEPKMU

3A0 HIK «3TAJNOH»

347360, PocToBCcKas 06.., . BonrogoHck,
yn. 6-a 3aBoacKasn, 25

Ten./daxc: (8639) 27-79-41,

27-79-39, 27-79-60

E-mail: npketalon@mail.ru
www.npk-etalon.ru

BonrogoHckoe 3A0 HIMK «3tanoH» Bbinyc-
KaeT TepMOMETPbl CONMPOTUBJIEHUSA U TEPMO-
3aneKTpuuecKkue npeo6pasoBaTtenu (aanee
Tepmonpeo6pasoBaTtenu) gnsa ASC ¢ 2004
roga KnaccoB 6e3onacHoctu 2H, 2HY, 3HY n
4. HomeHKnaTtypa TepmMmonpeo6pasoBarenen
COOTBETCTBYeT HOMEHKNaType Apyrux nocras-
LWMKOB TepmMmonpeo6pa3oBartenen gna A3C
(HNO «Jlyu», HT/ «Mpu6op», HMM «3nemep»).

B aaHHOM cTaTbe NpUBOAATCS faHHblE O 3a-
KOHYEHHbIX OMbITHO-KOHCTPYKTOPCKUX paboTax

no paspaboTke TepmonpeobpasoBaTenen ¢
BO3MOXHOCTbIO MX MOBEPKU Ha OGBEKTE KOHT-
POJIS, HOPMUPYIOLUX YCUITUTENSX, KOTOPbIE NO3-
BOJISILOT GbICTPO NepenporpaMmmMmMpoBaTh Ux Nopa
[IENCTBUTENbHYIO CTATUYECKYIO XapaKTEPUCTUKY
KOHKPETHOro Tepmonpeobpa3oBaTtens, 1 mano-
raéapvTHOM 06pa3L/oBOM 3-ro pa3psiaa Kabenb-
HOM TEPMOMETPE COMPOTUBIEHUS ANS NMOBEPKHU
BbllleHa3BaHHbIX TepMonpeo6pa3oBaTenen.

Pa6oTbl NpoBOAMNMCH MO 3aaHUIO U B TEC-
HoM coTpyaHuyectBe ¢ OAO «OKBM AdprKaHTOB»
(HwxHui HoBropog).

Huke Ha cxeMe npeacTaBneHa o6ulas cxema
MCNo/Ib30BaHMs pa3paboTaHHbIX CPeacTB U3Me-
peHuns TemnepaTypbl.

B 3awwmTHOM apmaType paboyero Tepmonpe-
o6pa3oBaTens Haps/y Co WTaTHbIM YyBCTBUTEb-
HbIM 3/1eMEHTOM pa3MeLleH A0NONHUTENbHbIN
KaHan B BUAe repMeTUyHOM KanunisgpHon Tpy6-
KW, B KOTOPYIO MOXHO MepUoanM4eckn BBOAUTb
KOHTPO/IbHbLIN Tepmonpeo6pasoBaTtesb, TEM
CaMblM KOHTPO/IMPOBATb MOKa3aHus WTaTHOro
TepmMonpeo6pas3oBaTens, He CHUMas ero ¢ 06b-
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TCN/1-1088-0K-AC / General arrangement of a resistance temperature detector with additional

TCIM/1-1088-0K-AC control channel

58 ATOMHbIV MPOEKT

€KTa, a NP1 BO3MOMXKHOCTW CO31aHNs HECKONTbKMX
TemMnepaTypHbIX PEXMMOB 06beKTa NPOU3BECTH
WHAVMBUIYaNbHYIO FPaayMpOBKY LITATHOro TEpMO-
npeo6pas3osartens. LUtaTHbIM Tepmonpeo6pa3zo-
BaTeNb NOAKNOYEH K HOPMUPYIOLLEMY YCUIUTENIO,
KOTOpbIM Npeo6pasyeT ero curHan B 1ok (4—-20
MA) u undposon ko (RS-485). Yeunutenb ume-
€T BO3MO}HOCTb MepenporpaMMnpoBaHuns Ha
06beKTe KOHTPOS (0T HOYTOYKa) NoA MHAMBUAY-
anbHYIO CTAaTUHECKYIO XapaKTEPUCTUKY LUTATHOrO
TepmonpeobpasoBaTtens.

BbIxoabl KanunNspHON TPYOKM U YyBCTBUTENb-
HbIX 3/IEMEHTOB B rO/I0BKY TepMonpeo6pa3oBaTens
repMeTu3npoBaHbl Ha MakCUMasbHoe JaBneHue
na3mepsieMon cpefpbl (nateHT PO N2 2327122), yto
Mo3BOJISIET BECTU KOHTPOJIb TemnepaTypbl 06beKTa
npu1 oTKa3e WTaTHOro TepmMonpeobpasoBaTens n
pa3pyLeHnsaX ero 3aLlMTHOro Yexna no nokasa-
HWAM KOHTPOSIbHOTO aT4MKa, NOAKIIOYMB €ro K
Apyromy npnéopy unu K BXoay nepenporpaMmmu-
pyeMOro HOPMUPYIOLLLEro YCUnuTens.

OCHOBHOW Npo6a1eMOK, NPU KOTOPOW MPULLTIOCH
CTONIKHYTbCS NpU pa3paboTKe 3TOro KoMmnaexkca
CpefcTB U3MEPEHUH, CTana MUHUMU3aUnsa pas-
MepoB TepmonpeobpazoBaTenem ¢ Lenbio obec-
nevyeHns NPEXHUX BHELUHWX pa3MepPOB aHanoros
1 COXpaHEHMS X UHEPLIMOHHOCTH U KOHTPOSIbHOTO
(06pasLLoBOro) JaT4yMKa TeMnepaTypbl.
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B HacTosilee Bpemsi NpoLIiv MexBeaoMc-
TBEHHbIE UCMbITAHUS U UCMbITaHUS B LLeNsx yT-
BepaeHus TMna (cenaetenscteo RU.C.32.001.A
N2 38821, RU.C.32.001.A N2 38821) TepMOanekK-
Tpuyeckue npeobpasosateny mogenu TXA(TXK)
— 2088-0K-AC n TepMOMETPbI CONMPOTUBIIEHUS
TCMN(TCM) — 1088-0OK-AC ¢ AONOAHUTENBHbBIM
KaHaNoM U C HapyXHbIM AMaMETPOM 3alUUTHOM
apmMartypsbl 0T 6,5 MM.

Hopmupyowme ycunutenu mogenewn MHY-
TN n NMHY-TC (cBuaetensctBo RU.C.34.018.B
N2 41938) c npenenom JONyCKaeMOM NorpeLHoc-
TM No TokoBomy Bbixoay 0,25% 1 no umdposomy
Bbixoay (0,4 + 1,0-10°[t]), rae t — namepsiemas
Temnepatypa.

Yeunutenu npeaHa3HadeHbl 4na padboTbl B
C/TIOXKHbIX YCNI0BUAX KOpabesibHON peaKTopHOM
YCTaHOBKM MpPU BO3AEVNCTBUU MHOMMX BHELUHMUX
daKTopoB. lNpouecc nepenporpammMmmnpoBaHns
ycunutens 3aHnumaeT He 6onee 10 MUHYT, He
CHMMas ero c 06beKTa KOHTpons.

O6pa3uoBbii 3-ro paspsga MaaTMHOBbLIN
TepmomeTp conpoTtuBnennsa TCM-OM (ceBuge-
TenbcTBo RU.C.32.001A N2 42136) BbINOAHEH
no KabenbHOW TEXHOOTMU U UMEET HapyKHbIN
onameTp 1,6 mm.




lpoBeaeHHble aKCNepuMeHTanbHble Uccne-
[IOBaHUS NMOKa3a/n, YTO TaKOM JaTYUK MOXKHO
BBOAWUTb B AOMOJIHUTENbHbLIM KaHan Tepmonpe-
obpazoBaTenen Ha rnybuHy He MeHee 5 METPOB.
3HayeHns foBepuTenbHom norpelwHocTy TCM-OM
B TemnepaTypHOM 3KBUBANEHTE NMpu JOBEPU-
TenbHoM BeposiTHOCTU 0,95 B penepHbIX ToYKax
npeactaBfieHbl B Tabnuue.

PenepHasi TOuKa

Temnepatypa, °C

EQUIPMENT

[loBepuTenbHasi NOrpeLwHocTb, °C

TpoWHas TouKa BO/bl 0,01 +0,02
ToyKa 3aTBEpAeBaHUs onoBa 231,928 +0,04
ToyKa 3aTBEepAeBaHUS LMHKaA 419,527 +0,07

B 3aKknt04eHne HECKOJIbKO CNIOB O BO3MOXK-
HOCTM MOBbIWEHUSA TOYHOCTU U3MEPEHUS TEM-
nepartypbl C NPUMEHEHUEM AAHHOIO KOMMJIEKca
CPEeACTB U3MEPEHUNA.

B cootBetctBuM ¢ FOCT P 8.585-2001 u
[OCT P 8.625-2006 norpeLwHoCcTb OTKIOHEHNS
OT HOMMWHaJIbHOW CTaTUYECKOW XapaKTEPUCTUKMU
B AnanasoHe ao 400 °C coctaBnset 2,7 °C ana
TEPMOINEKTPUYECKUX Npeobpa3oBaTenen u
0,95 °C ana TepMOMETPOB COMNPOTMBIIEHUS Knacca
A. MNpun MHAMBWAYaNbHOV rpagyMpoBKe 3TU MorpeLu-
HOCTU MOTYT BbITb CYLLECTBEHHO CHWXEHbI. Ecnn
ncnonb3oBatb 415 noBepku TCIM-OM 1 BTOPUYHbIN
npun6op TMNa «TepKoH», JaHHbIE MOrPELIHOCTU CO-

c1aBaT 0,35 °Cn £0,09 °C. C y4eToM NorpeLHocTH
HOPMUPYIOLLErO YCUAUTENS U APYIMX UCTOYHUKOB
MOrpeLLHOCTb U3MEpPEeHUs TeMnepaTypbl (B TeHeHne
1 roga aKcnyaTaumm TepMorpeobpasoBaTtenen)
MOXHO cHM3UTb ¢ £3,0 °C go +1,3 °C gnsa Tepmo-
3NEKTPUYECKUX NpeobpasoBaTenen, ¢ +1,45 °C
po £1,1 °C — ana TepMOMETPOB COMNPOTUBNEHUS
W yaepxuBaTb JaHHOe 3Ha4YeHve NorpewwHocT1 B
nocneaytoLLmMe rofpl aKcryataLmm Tepmonpeobpa-
30BaTenen, Korga oHa CyLleCTBeHHO BO3pacTaeT.

TeXHUYECKUI AUpPEKTOop
3AO0 HIK «3TanoH» K.T.H.
B. Wl. MarpeeB

Thermoelectric transducers for NPP
to be tested without demounting

ETALON CJSC

25, Shestaya Zavodskaya ul., Volgodonsk,
347360, Russia

Phone/Fax: (8639) 27-79-41, 27-79-39,
27-79-60

E-mail: npketalon@mail.ru
www.npk-etalon.ru

Etalon Research and Production Company
CJSC (the town of Volgodonsk) has been en-
gaged in manufacturing resistance tempera-
ture detectors and thermoelectric transduc-
ers for NPP, safety class 2H, 2HY, 3HY and
4, since 2004. The range of thermoelectric
transducers is equal to that of other suppliers
of transducers for NPP (Luch Research and
Production Company, Pribor Research and
Technical Laboratory, Elemer Research and
Production Enterprise).

The article highlights R&D in the field of ther-
moelectric transducers that could be tested at a
facility, and covers rating amplifiers that can be
quickly reprogrammed in accordance with the
actual static behavior of a specific thermoelectric
transducer as well as a small-dimension control
cable resistance temperature detector of the
3rd degree used for testing the thermoelectric
transducers.

The work has been done at the request of
OKBM Afrikantov (Nizhny Novgorod) and in close
cooperation with it.

Scheme shows the general arrangement of
the developed temperature detecting devices.

The protection fitting of the operating ther-
moelectric transducer contains an additional
channel together with the regular sensing
element. The channel is made in the form of
hermetically sealed capillary tube. Periodically
a watching thermoelectric transducer can be
inserted into the tube to monitor the readings of
the operating thermoelectric transducer without
demounting the latter. When several tempera-
ture conditions are organized at a facility it is
possible to calibrate the operating thermoe-
lectric transducer individually. The operating

transducer is connected to a rating amplifier
that converts its signal into current (4 to 20
mA) and digital code (RS-485). The amplifier
can be reprogrammed at the facility, using a
notebook, in accordance with the individual
static behavior of the operating thermoelectric
transducer.

The connections of the capillary tube and
sensing elements with the head of the thermo-
electric transducer are hermetically sealed to en-
dure the maximum pressure of the environment
being measured (Patent of the RF No 2327122).
It allows monitoring of the facility temperature
in case of the operating transducer failure and
its protecting cover destruction using the read-
ings of the control sensor connected to another
device or to the inlet of the reprogrammed rating
amplifier.

The main problem faced in the development
of these measuring devices was to minimize the
dimensions of the control temperature sensor
and thermoelectric transducers in order to keep
to the dimensions of similar devices and to pre-
serve the persistence.

TXA(TXK) — 2088-0OK-AC thermoelectric trans-
ducers and TCIN(TCM) — 1088-0K-AC resistance
temperature detectors with the additional channel
and outer diameter of the protection cover from
6,5 mm have undergone interdepartmental tests
and type approval tests (Certificates RU.C.32.001.
A No 38821, RU.C.32.001.A No 38821).

Rating amplifiers of models MHY-TM and MHY-
TC (Certificate RU.C.34.018.B No 41938) with the
maximum permissible error of the current output of
0,25% and of digital output of +(0,4 + 1,0-103[t]),
where tis measured temperature.

The amplifiers are designed to operate in dif-
ficult conditions of a vessel reactor unit and being
exposed to many external factors. The amplifier

Defined point

Temperature, °C

can be reprogrammed within 10 minutes without
demounting it from the facility.

TCMN-OM control platinum resistance tem-
perature detector of the 3rd degree (Certificate
RU.C.32.001A No 42136) is of cable technology
design and has the outer diameter of 1,6 mm.

According to tests the detector can be insert-
ed into the additional channel of a thermoelectric
transducer to the depth of over 5 meters.

Table shows values of the confidence error of
TCM-OM in temperature equivalent at confidence
coefficient of 0,95 in the defined points.

To conclude | would like to dwell on the pros-
pects of improving the measurement accuracy
utilizing this set of measuring devices. As per
GOST 8.585-2001 and GOST P 8.625-2006
the deflection from the rated static behavior in
the range of up to 400 °C is 2,7°C for thermo-
electric transducers and 0,95°C for resistance
temperature detectors of class A. Using individ-
ual calibration the deflection can be decreased
significantly. When TCIM-OM RTD and Tercon-
type device are used, the deflection is equal to
+0,35 °C and £0,09 °C. After a year of thermo-
electric transducer operation the temperature
measurement error (the error of the rating am-
plifier and other error sources included) can be
decreased from £3,0 °C to £1,3 °C for ther-
moelectric transducers and from +£1,45 °C to
+1,1 °Cfor RTD, and these error ratings will be
kept during the next years of the thermoelectric
transducers operation, when normally the error
values are bound to grow.

V. Magdeeyv,

Engineering Director,

Etalon Research and Production
Company,

Candidate of Technical Sciences

Confidence error, °C

Triple point of water 0,01 +0,02
Tin solidification point 231,928 +0,04
Zinc solidification point 419,527 +0,07

ATOMHbIV MPOEKT 59




IneKTpoobopyaoBaHue
Electric equipment

60 ATOMHbIV MPOEKT




ELECTRIC EQUIPMENT

HKY n KPY B cemcMoCTOMKOM UCMOJTHEHUN —
10 net ycnewHbiXx NOCTaBOK

=1 HOBEE SPA

& .'.-"il'_'l: o ru

0AO «HoBas 3PA»

195248, Cankr-llerepoypr,

yn. MapTusaHckasn, . 21

Ten.: (812) 6100240, daxc: (812) 3038977
E-mail: press@newelectro.ru
www.newelectro.ru

MeTepOGyprcKkoe 3neKTpoTeXHU4YecKoe
npeanpuatue OAO «<Hosas 3PA» npogonka-
€T COBEPLUEHCTBOBATb CEPUI0 KOMMIEKTHbIX
pacnpepenuTenbHbIX YCTPONCTB Ha Hanpsxe-
Hue 6 (10) KB ana npumeHeHUa Ha 06beKTax
aTOMHOW 3HEepreTUKMm.

CpefHeBONbTHOE HanpaBieHWe Ha Npeanpu-
atnn OAO «HoBasi APA» Ha cerogHALWHUA AeHb
— 3T0 HanpasneHue yxe ¢ 10-neTHen UcTopm-
en. MNepBble nHMumMaTBHble OKP no paspaboTke
KOMMNEKTHbIX pacnpeaenuTesbHbIX YCTPONCTB
Ha Knacc HanpseHusa 6—10 KB 6bl1n HavaTbl B
2001 r., v yxke B Havane 2002 r. 6bina BbINOSHEHA
nepsas NocTaBKa 060pyJ0BaHUS.

CerogHsi aneKkTpoTexHnyeckoe 060pyaoBa-
Hue (HKY, LLUMNT) Ha HanpsikeHne 0,4 KB n KPY
Ha HanpseHue 6, 10 KB KOMNaHuu ycnewHo
aKcnnyatupyetcs Ha 9 na 10 genctaytowmnx ASC
Poccuun, a TakKe noctaBnanoch ans 3apybex-
HbIX AQC: AQC «TaHbBaHb» (Kutain), ASC «bywep»
(MpaH), ASC «KypaHkynam» (MHAKS).

LLIkadpbl KPY cepuit K-304C3-H3 n K-305C3-
H3 cencmMOCTOMKOro UcnosHeHns obecneyu-
BaloT paboTOCNOCOBHOCTb NPU CEMCMUYECKNX
BO3AencTBUAX A0 9 6annoB no wkane MSK-64;
npeaHa3Ha4veHbl 415 NpUemMa u pacnpegeneHums
3NEKTPUYECKOW IHEPTUM Tpexda3HOro nepeMeH-
HOro ToKa 4actoton 50 [, HanpsixkeHnem 6, 10
KB ¢ M301npoBaHHOM HEWTPanbIo.

B cootBeTcTBUM ¢ OMNB-88/97 (MHA3 I-01-
011) KPY npegHa3HayeHbl 4ns aKcnayataumm
B cucteMax ASC knaccoB 6e3onacHocTtn 20,
30, 4H.

KPY n3rotaBnmBatoTcs 1 NocTaBAfOTCS Mo
WHAMBWAYaNbHbIM 3aKa3aM B COOTBETCTBUM C
TEXHUYECKUM 3alaHNEM NPOEKTHbIX OpraHn3aLmm
[NS BCEX BUAOB 3N1EKTPUYHECKMX CTaHLMI, dNeK-
TPOMOACTAHUMI U CUCTEM 3NIEKTPOCHABKEHMS,
BKtoYas ASC 1 4na NOCTaBKKU Ha 9KCMOPT.

Cpean 0CHOBHbIX OTIMYUTENbHbIX 0COGEHHOC-
Ten KPY nponssoactea OAO «HoBasi IPA»:

® BO3MOXHOCTb NPUMEHEHUS B BblNyCKae-
MbIx TUNax KPY LWMpOKoro cnektpa KOMMyTaLyoH-
HbIX annapaToB, KaK POCCUMCKMX, TaK U BEAYLLMX
MWPOBbIX MPOU3BOAUTENEN;

® BO3MOXHOCTb BbIMO/HEHUS CXEM YNpaB-
NIEHUS, KOHTPONS, 3alMTbl U aBTOMATUKK Ha
pasInyHbIX COBPEMEHHbIX MMKPOMPOLLECCOPHbIX
YCTPOWCTBAX KaK POCCUIMCKMKX, TaK U BeayLimx
MUPOBBIX MPON3BOAUTENEN;

e yno6¢TBO 06¢nyxunBaHusa KPY 3a cyet npu-
MEHEHMWS MpPU NPOEKTUPOBAHUN COBPEMEHHbIX
KOHCTPYKTOPCKMX PELLEeHNH;

e BbICOKAas HaJeXHOCTb U Ka4yecTBO 060-
pyaoBaHUA 3a CYeT MPUMEHEHUS TEXHONOMUM
W UCMOJIb30BaHMSA OMbITa, HAKOMIEHHOIO Npu
W3roTOB/IEHWUM AJ19 aTOMHbIX OO BHEKTOB;

e LUIMPOKas CETKa CXeM rNaBHbIX Lenew,
peanusyembix B syenkax KPY, nossonswouwas
BbINONHATL 06LMe OAHONMHENHbBIE CXEMbI pac-
npeaycTPONCTB N06bIX CYLLECTBYIOLLMX BapuaH-
TOB C/IOHOCTM Ha OMTUManbHOM KONM4YecTBe
A4eeK.

Ecnv roBopuTb 0 KayecTBe BbiMyCKaeMoro
OAO «Hosasi 3PA» cpeaHeBOJILTHOMO 060pyA0-
BaHWA M KayecTBe NpeaocTaBaseMblX YCNyr, TO
HY>KHO OTMeTuTb, 4To OAO «HoBas 3PA» — 3to
npeanpusTe eBpONencKoro ypoBHS ¢ coBpe-
MEHHbIM BbICOKOTEXHONOTMMYHBIM NPOU3BOAC-
TBOM. Ha npeanpuaTtun BHeapeHa v NocToSHHO
pa3BMBaETCS CUCTEMA MEHEIKMEHTa KayecTBa,
cooTBeTCTBYylOLWasn TpeboBaHnaM MexayHapoa-
Horo ctaHgapTa ISO 9001, a Takxke NOCT P MCO
9001 v CPMMN BT.

OnbITHbIE 06pa3Lbl NPOXOAAT 06513aTENbHbIE
cepTMdUKaLMOHHbIE UCTbITAHUS Ha BO3AENCTBHUE
KNnMaTu4yecKkux GakTopos, BUGpaLMIo, yaap, cen-
CMUYECKMe BO3AENCTBUSA, INEKTPOMArHUTHYIO
COBMECTUMOCTb.

PykoBogcTBO M KonneKTuB OAO «<HoBass APA» no3apaBisilOT BCEX pa0GOTHUKOB aTOMHbIX

3/IeKTPOCTaHUMH, MPOEKTHbIX OpraHU3aLHH, CTPOUTe/IeH, BeTepaHOB aTOMHOMN OTPacau

¢ lHem paGOTHMKOB aTOMHOM nNpombilieHHOCTH! dXenaloT HOBbIX NPOH3BOACTBEHHbIX
ycrnexoB M JOCTHXXeHMH, 340POBbs M 61aronony4us!

Low-voltage switchgear
and switchgear and control
gear, the seismic version

— ten years of successful
deliveries

«NE>» JSC

195248, Saint-Petersbhurg,

21, Partizanskaya str.

Tel.: (812) 6100240, fax: (812) 3038977
E-mail: press@newelectro.ru
www.newelectro.ru

Saint-Petersburg manufacturing plant «<NE»
Joint Stock Company keeps on updating a series
of switchgear and control gear, 6 (10) kV, intended
for atomic power industry.

Medium voltage area of activity has been
developed by «NE» during ten years. The first
independent development work for switchgear
and control gear 6-10 kV was undertaken in 2001
and in the beginning of 2002 the first delivery
was accomplished.

Equipment, produced by «NE» company, (low-
voltage switchgear and DC switchboards rated
for 0,4 kV as well as switchgear and control gear
rated for 6, 10 0,4 kV) efficiently operates now
at nine out of ten active atomic power stations
in Russia, it has also been supplied to foreign
nuclear power plants: Tianwan Nuclear Power
Plant. (China), Bushehr Nuclear Power Plant (Iran),
Koodankulam Nuclear Power Plant (India).

Switchgear and control gear cabinets of K-
304 C3-H3 and K-305 C3-HJ series are aseis-
mic; they provide operation at a seismic load of
intensity 9 on the MSK-64 scale and they are
intended for receiving and distributing the power
of three-phase A.C., 50 Hz frequency, 6, 10 kV,
with insulated neutral.

The Quality Management System has been
implemented and is being upgraded by the com-
pany, which meets the requirements set out in
ISO 9001 International system as well as in GOST
R ISO 9001 and Product Development & Pilot
Production System, Military Technology.

Prototype models undergo compulsory certi-
fication tests for climatic and seismic load, elec-
tromagnetic compatibility, as well as vibration
and impact tests.
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v InekTponpueoasl
ONA yNpaeneHnsa apmartypoid
noboro Tuna

@k BVl

v WHTennektyansHbie
6noKu ynpasneHus
W peayKTopsl

v PaclumpeHHsIn
CPOK CnyX0b!

v HapexHocTs,
NnoaTBepXaeHHan
pedepeHuUnaMn

30-reTHUN ONbIT NOCTABOK B aTOMHYIO 3HEpPreTuky
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000 «NPUBOAbLI AYMA»
LenTpansHbin ohuc B Mockee: (495) 221 6428
Odwc 8 Canxt-NMetepbypre: (812) 380 9886
Odomec B CypryTe: (3462) 236 234

Odpuc B KpacHospeke: (391) 291 1260

E-mail: aumarussia@auma.ru
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SJIEKTPOOBOPYJOBAHME

Pe3epBHble An3e/b-reHepaTtopHble YCTaHOBKM
ans ASC pocCUMMCKOro npon3BoaACTBa

‘E TPAHCMALUXOAAWHT

3A0 «TPAHCMALLXOJIQUHTI>»

127055, r. Mockea,

yn. ByTtbipckui Ban, g. 26, cTp. 1
Ten./daxc: +7 (495) 660-89-50
E-mail: Info@tmholding.ru

Caut: www.tmholding.ru

@ KONOMEHCKWMIA 3ABOA

OAO «KOJIOMEHCKHii 3ABOJ>

140408, Poccuna, MocKkoBcKan 06/1acThb,
r. Konomua, yn. MapTusan, g. 42

Ten.: +7 (496) 613-31-09 (cnpaBkKa),
(496) 613-88-13 (MapKEeTHUHI U CObIT)
®dakc: +7 (496) 613-80-66

E-mail: kz@kolomzavod.ru

Caut: www.kolomnadiesel.com

B. B. KaiIMHU4YEHKO, K.T.H.,
3amMecCTHTelb INTaBHOro KOHCTPYKTOpa
no MaWKUHOCTPOEHUIO

OAO <KonomeHCKH# 3aBOg»

[Ons obecneyeHnsa aHeprocHabKeHns KaHa-
1oB 6€30MacHOCTU aTOMHbIX 3/IEKTPOCTaHLINM
MCNONb3YTCS AN3€ENb-TeHEPATOPHbIE YCTAHOBKM
(Ary). B2002-2003 rogax OAO «KonomeHcKuw
3aB0/]» CO3/1an0 HOBbIV AN CO6CTBEHHOM NpaK-
TUKMW BUA NMPOAYKUMU — PE3EPBHYIO AN3ENb-Te-
HepaTopPHYO YCTAHOBKY A1 MPAaHCKOW aTOMHOWM
aneKTpocTaHuuu «bywep-1».

[ns aHepro6aoKka aton ASC MOLHOCTb Ka-
Hana 6e3onacHocTh, obecneynsaemas ArY,
NoMKHa coctaBnatb 6200 KBT. OgHaKo Ha ToT
nepvoa B nporpaMme Npon3BOACTBa 3aBOJa He
Obl10 AN3eNb-reHepPaTopoB COOTBETCTBYOLWEN
MOLHOCTH. [103TOMY 6bINO NPUHATO peELIEHUe
npeanoxuTb noTpebutento Y, coctosiuyto 13
[OBYX OM3eNnb-reHepaTtopoB Ha 6a3e ausenew
164H26/26 mouwHocTbio No 3100 KBT Kax-
ObIN.

[pMHMMaa BO BHUMaHMWE BaXXHOCTb Bbl-
nonHaemblx Ay ¢yHKunm, OCHoBHOE BHUMa-
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HWe nNpu pa3paboTKe yaensanochb HajexXHoc-
TV MyCKa U CKOpPOCTU NpuemMa Harpysku ArY.
[TpoBepKa NPUHATbIX TEXHUYECKUX PELUEeHUI U
HaAEeXHOCTU MyCKOB Gblna BbINMOJIHEHA NyTEM
100 nycKoB Cc aBTOMaTU4ECKUM MPUEMOM Ha-
rPY3KM U3 NPOTrpeToro v X0N04HOr0 COCTOSIHUM.
McnbiTaHUA NpowWwnn ycnewHo ¢ NepBom xe
nonbITKW. HM 0aHOro oTka3a 3aduKcMpoBaHo
He 6bls10.

[ns yCKOpEeHWs MOAKII0YEHUA Harpy3Ku
NPULLNOCh OTKa3aTbCs OT 0693aTeNnbHON Npes-
MYCKOBOM NPOKaYKW AN3eNns MacioM U 3aMeHUTb
€ee Ha NepuoanYecKyto BO BPEMS HaXOXAeHMs
AOrY B pexxunme «[JexypcTBo». Takoe pelueHne
no3B0OJINI0 06ecneynTb BbICTPbIM 3anyck ArY
M NOCTOSIHHOE HaNnyne CMal304yHOro macna B
noAWnNHUKax AU3ens U reHeparopa.

CoKpalleHne BpeMEHMN pa3roHa MU CUHX-
POHU3aLMN ABYX AN3eNb-reHepPaTopoB MEXAY
Cco60WM OCTUMHYTO 3a CHET NPUMEHEHUS ypaB-
HOBELWMWBAlOLLEN CBA3U MEXAY reHepaTopamMu.
CUHXpPOHM3aLMsA reHepaTopoB Ha4YMHaeTcs Ha
3Tane pasroHa, a nNpu AOCTUXKEHUWU 4acToTbl
BpaleHus 0,85 oT HOMMHanbHOM o6ecneynBa-
eTcsl Havano npuema Harpysku. lNpumeHeHve

3NEKTPOHHbIX PErYyISTOPOB 4aCTOTbl MO3BOANIIO
TOYHO BblaepKaTb 6GanaHc Harpy3ok Mexnay
an3enamu.

Mpuem Harpy3ku Ha ['Y ocywecTBnsnu B
Tpu cTyneHu. MNepBas cTyneHb, No BeNUYUHE
0Kono 50% oT HoMuHana, Npo6aem He Bbi3Bana.
Btopas, 40%, notpe6oBana NpUHATUS cneym-
anbHblX Mep. CBO6OAHBLIN Typ6oKOMMNpeccop
13-3a MHEPLMOHHOCTM POTOPaA HEe MOXET cpasy
o6ecneynTb KoNM4ecTBo BO3ayxa, Heobxoaumoe
NS cropaHusa TonivMBa, NO3TOMY Ha ABWraTe-
n9ax 6bla ycTaHOBMIEHa cneunanbHas cucteMa
[OMONHUTENbHON NOAayYu CXaToro Bo3ayxa B
MOMEHT Harpy»eHus Ha nepuoa nepexoaHoro
npouecca. CnegyeTr OTMETUTb, YTO €C/IN NMPUEM
Harpy3ku BTOPOM CTyMeHW OCYyL,.eCTBNATb He
40%, a 30% OT HOMWUHaNbHOW, TO ANIUTENBHOCTb
nepexofHOro npowecca He npesBbiwaeT 5-6 ¢
6€e3 nojayu cKaTtoro Bo3ayxa.

Cuctema ynpaBneHus BbiMoiHeHa Ay6aupo-
BaHHOW C KaHaNnamu Ha «<KECTKOM NIOTUKe» U MUK-
pPOMpPOLLECCOPHbIM. PenewHbli KaHan «*KeCcTKown
NIOTMKKW» 06ecneYvymBaeT 3aluTbl U ynpaBieHme
[ATY B WTaTHOM pexume, a MMKPOMNPOLECCOPHbIN
KaHan o6ecneynBaeT ynpaBieHne MexaHn3ma-




MW 1 YCTPONCTBAMMU, UBMEPEHUE NapaMeTPOB,
WHAMKAaLMIO U apXnBaL Mo MapaMeTPoOB Ha BCEX
pexuMax, a Takxe 3alluTbl B PEXUME «OMpo-
60BaHUS».

K kauyectBy Il'Y 1 COOTBETCTBUIO €€ KOHC-
TPYKLMM Tpe6OBaAHUAM HOPMATUBHON AOKYMEH-
TauuK 6b1J10 NOBbILLEHHOE BHUMAHWE KOHTPO-
JINPYIOLMX OPraHOB, KaK POCCUNCKMUX, TaK U
MPaHCKUX. ATO CBA3AHO C TEM, YTO YCTAHOBKM
ABNIAOTCA OCHOBHbIM MCTOYHWMKOM 3J1IEKTPO-
3Hepruun B KaHanax 6esonacHoctv A3C. Hapex-
HOCTb 3TOW CUCTEMbI AOMKHA ObiTb aGCONOTHOW.
Ycyry6nsn0 nonoxeHue 1o, YTo CTPOUTENLCTBO
A3C B MpaHe BegeTcs Ha cecMoonacHom Tep-
PUTOPUU, TAe BOSMOXHO 3eMIETPACEHNE CUION
B 9 6a1/10B, 1 3TO NOTPeb6oBano onpeaeneHHbIX
TeXHUYECKMX peleHun ang obecneyeHus pa-
6oTocnoco6HocTn AIY B Nt060M BO3MOXKHOM
cUTyaLuu.

HeB3upas Ha NoNIOKUTENbHbIE pe3ybTaThl
WCMbITAaHWW CNApeHHOW YCTaHOBKM, cneuuna-
nuctamu OAO «KonomeHckuin 3aBog» n 3A0
«TpaHCMaLUXONAUHI» MPUHATO peLleHne O COo-
3[@aHUK TUNOBOW pe3epBHON AIY eguHUYHON
MouwHocTblo 6300 KBT ana obecnevyeHns anex-
TpoaHeprunen KaHanos 6esonacHoct A3C Ha
6a3e ogHoro av3ens. B HacTosee BpeMS KOHC-
TPYKTOPCKME NnoapasfeneHuns 3aBoja akTMBHO
pa3pabaTbiBatoT HOBbIN IM3€e/b-TeHepaTop Ha
6a3e V-o06pas3Horo 20-UMIanHAPOBOro An3e-
na YH 26,5/31 ¢ HOMUHaNbHOW MOLLHOCTbIO
6300 KBT, ¢ KoTopbiM AIT'Y cMOXKET 06ecnevynTb
3M1EKTPO3HEPIrMEn KaHasbl 6€30MacHOCTU TH-
noBoro aHepro6noka A3C 2006. PaspaboTtka
BeJETCS C Y4ETOM BCEX HOPMATUBHbIX TPEGO-
BaHWW, NpeabsABlsgeMblX K pe3epBHbIM AIY
A3C. 311 paboTbl BKIOYeHbI B PeaepanbHyto
LleneBylo Nporpammy pa3BuUTUS AM3ENecTpo-

ELECTRIC EQUIPMENT

eHus B Poccumn M 4yacTMYHO dMHaHCUpyloTCa
rocyaapcTBOM.

PaspaboTtaHbl paboune vyepterkn 6a3oBom
mMoaenu, rabapuTHble YHePTEXM OCHOBHOIO 060-
pynoBaHusa 1Y, cxembl CUCTEM U MPOEKT TEXHU-
YEeCKMX YyCNOBUNA.

B coOTBETCTBUM C reHepanbHbIM NaaHoOM
nepBbln OMbITHbIM 06pa3el, 6yaeT NOCTPOEH B
2013 roay, 4TO NO3BOAUT 06ecneynTb NocTaBs-
Ky pe3epBHbIX YCTAHOBOK Ha pasnuyHble ASC.
KonomMeHCcKMM 3aBOA0OM TaKKe npefyCcMOTpeHbI
CEPBUCHbIE YCNYIK: MO MOHTaXy, NyCKOHanaaou-
HbIM paboTaM 1 CEPBUCHOMY OGCYKUBAHMIO.

B HacTosWwee Bpems 3aBoA n3rotaBnvMBaet
KOMMEKT An3eNb-reHepaTtopHbIX YCTAHOBOK A/1s
benosapckon A3C-2, a TakXKe BbINONHAET paj
NMPOEKTOB MO CO3JaHUI0 PEe3epPBHbIX AU3eNb-
reHepaTopoB 415 Kopabsien ¢ aTOMHbIMWU 9HEP-
reTM4eCKMMK YCTaHOBKaMMU.

Russian standby diesel-generator sets
for nuclear power station

‘i TRANSMASHHOLDING

CJSC «TRANSMASHHOLDING>

Ul. Butyrsky Val, 26, p.1
127055, Moscow, Russia
Phone/Fax: +7 (495) 660-89-50
www.tmholding.ru
info@tmholding.ru

KOLOMENSKY ZAVOD

JSC «KOLOMENSKY ZAVOD>»

Partizan Str., 42, Kolomna 140408,
Moscow region, Russia

Reference plant: +7 (496) 613-89-80
Commercial management:

+7 (496) 613-89-38 supply

+7 (496) 613-88-13,

613-88-14 Marketing and Sales
www.kolomnadiesel.com
kz@kolomzavod.ru

Viadislav V. Kalinichenko, Deputy Chief
Designer, Dr of Technical Sciences

To provide power supply for safety channels
of nuclear power stations (NPS) diesel-generator
sets are employed. In the years 2002-2003 JSC
«Kolomensky Zavod» created a new product — a
stand-by diesel-generator set (Russian abbrevia-
tion AI'Y) for nuclear power station «Bushehr-1»
in Iran.

Safety channel power required for power unit
of this nuclear power station must equal 6200
kW. But diesel-generators of such power output
were not included in the plant production plan
in those years. Thus, a decision was made to
offer the customer a diesel-generator set based
on diesel engines 164H26/26 (comprising 2
diesel-generators rated 3100 kW each).

Taking into account the importance of diesel-
generator set functions the focus was on its reli-
able start and dynamic characteristics. To prove

that chosen solutions were proper 100 cold and
warm engine starts with automatic load pick up
were used. The tests were successful from the
very beginning and no failure followed.

To speed up loading it was necessary to
eliminate the required pre-start engine oil cir-
culation and to replace it by regular one with
diesel-generator set in the mode «Standby». Such
solution provided quick diesel-generator set start
and permanent lubricating oil availability in the
engine and generator bearings.

Reduced time required for the two diesel-
generator acceleration and synchronization was
achieved by using balancing link between the
generators. Thus, generator synchronization
starts at acceleration step and at a speed of
0.85 of the rated value load pick up is provided.
Electronic speed governors allowed to provide
exact load balance between the engines.

Load pick up was performed in 3 steps. The
first step loading (~ 50% of the rated value) did
not cause any problem. The second one (40%)
required special measures. As the free turbo-
charger fails to provide the required air quantity
for fuel oil combustion because of inertial rotor
a special compressed air supply system was
installed on the engines to provide additional
air supply at loading during transient process.
It should be mentioned that if the second step
loading is 30% and not 40% of the rated value,
transient process duration does not exceed 5-6
s without compressed air supply.

Control system was made redundant, with
«hard logics» and microprocessor channels. Relay
channel of hard logics provides diesel-generator
protection and control in standard mode, and
microprocessor channel provides control of de-
vices and mechanisms, parameter measurement,
indication and archiving in all modes as well as
protection in the run-up mode.

Diesel-generator set quality and compliance
of its design with technical specifications was in
the focus of attention of Russian and Iran supervi-
sory bodies. This is because diesel-generator sets
are main power sources for safety channels of
nuclear power stations. Thus, the system must be
absolutely reliable. The situation was aggravated
by the fact that nuclear power stations were built
in seismic zones with 9 magnitude earthquakes

possible. This demanded that certain technical
solutions be chosen to provide power station
proper functioning in any possible situation.

Despite good results obtained during twin
diesel-generator set tests engineers of JSC
«Kolomensky Zavod» and CJSC «Transmashhold-
ing» consider it necessary to create a standard
stand-by diesel-generator set based on a single
diesel engine rated 6300 kW to provide power for
safety channels. Presently design departments
of the plant are developing a new diesel-genera-
tor based on V-type 20-cylinder diesel engine
YH26,5/31 rated 6300 kW. This diesel-generator
will be able to provide power for safety channels
of a standard power unit of NPS 2006. All the
regulatory requirements for stand-by diesel-gen-
erator set of NPS are taken into account. This
work is included in the Federal Program of Diesel
Engine Advancement in Russia and is partially
financed by the government.

Basic model part drawings, outline draw-
ings of the main equipment, system layouts
and technical specifications have been already
developed.

According to the master plan the first prototype
diesel-generator set is to be built in 2013 and
JSC «Kolomensky Zavod» will be able to supply
stand-by diesel-generatoe sets for various NPS.
Services including installation, commissioning
and maintenance of diesel-generator sets are
also provided.

Now diesel-generator sets for Beloyarskaya
NPS-2 are being manufactured at <Kolomensky
Zavod». The plant is also busy with a number of
projects on creating diesel-generators for ships
equipped with nuclear power plants.
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QJIEKTPOOBOPYZIOBAHUE

000 HMM «3KPA>

428003, PO, r. YeGoKcaphbl,

np-T U. ikoBnesa, 3

Ten./dakc: (8352) 220-110
E-mail: ekra@ekra.ru, www.ekra.ru

B uioHe 2011 ropa Hay4HO-NPOU3BOJAC-
TBeHHoe npeanpuatue «9KPA» npoBeno Ha-
YYHO-NPaKTU4ECKYI0 KOHdepeHL U0, NOCBS-
weHHyto 20-neTuio npeanpuaTua. OcHoBHast
ueib KoHpepeHLUn — aHanu3 COBPEMEHHOro
cocTtofiHUA cuctem P3A, akcnayaTupyembix
WK BHeAPSEeMbIX B 3JIEKTPUUECKUX ceTax
E3C Poccuu, a TakKe o6MeH onbITOM U 06-
CYXA€HMe BOMPOCOB T€XHUYECKOro o6ciy-
}UBaHUSA U TEXHUYECKOIro NepeBoopYyKeHUs
cuctem P3A.

Pa6oTta KoHdepeHUUn Npoxoanna B ABa 3Ta-
na: ¢ 7 no 10 uioHA — «3NEeKTPOTEXHUYECKME
YCTPOWCTBA M CUCTEMbI /191 SHEPrOOGHLEKTOB» AN
npeacTaBUTENEN 3NIEKTPOCETEBLIX KOMMAaHWUM U C
14 1o 17 vioHS — «INEeKTPOTEXHUYECKME YCTPOMIC-
TBa W CUCTEMbI 19 SHEPTOOGBHEKTOB MPOMbILL-
JIEHHOCTU M TeHepauumn» 4na npeacraButenen

' ! ,I-1
|

YkpawHa

YabexvcraH

Afbradvcran

FPocows, 42B003, r. Yaboxcapw, np, M. Akopnasa, 3

KazaxcraHd

NPOMbILEHHbIX NPEANPUATUIR U FEHEPUPYIOLLUX
3HeprokomnaHumn. B pabote KoHdepeHU MU Npu-
HAMKM yyactue 6onee 150 cneunanucToB npak-
TUYECKU U3 BCEX PEMMOHOB Poccuu, a Takxe U3
KazaxcTaHa, Y36eKncTaHa v YKpauHbl.

Ha OTKpbITMM KOHbEPEHLMU LEMOHCTPUPO-
Basics Npe3eHTaLMOHHbIN GUNbM, 0GHOBNEHHbIN
K tobuneto npeanpusatns. B xoge paboTbl KOH-
depeHunn obeyxaanncb BOMNPOChl penernHomn
3alnTbl M aBTOMaTUKK (P3A) noacTaHLMOHHOIO
M CTaHLMOHHOIro 060pya0BaHMs, NPOTMBOABA-
PUWHOM aBTOMATUKM ANS CTaHLMIM M NOACTaHLMN,
ACY TN, CONT u LLCH, BbICOKOBONLTHOM NPeod-
pa3oBaTebHOM TEXHUKM NS MyCKa U perynmpo-
BaHWS CKOPOCTW 3fIeKTpoABUraTenemn cpegHero
Hanpsi*KeHua u apyrue.

B pa6oTte KoHbepeHUUn NpuHMMan y4actme
HadvanbHuKK otgena BHUMAIC A.A. Kapaynos —
NMOCTOSHHbIN Y4aCTHUK EXKErOAHbIX KOHDEPEHLUHN,
nposoanmbix Ha HIMM «3KPA» ana cneunanuc-
TOB-pEeNeNnLLMKOB aTOMHOW OTpac/iu, a Takxe
NPOEKTUPOBLIMKK U3 CMB6A3I 1 cneunanuctbl
A3C. MNpeacraButens pununana OAO «KoHuepH
PocaHeproatom» — «CmoneHcKkas A3C» BbICTY-
nun ¢ Aoknagom «OnbIT npuMeHeHus 3awut HIT
«9KPA» Ha CmoneHckoi A3C», B KOTOPOM noje-
JIUNCS OMbITOM 3KCMyaTaLumn MMKPONpPoL,eccop-
HbIX ycTporcTs P3A 1 oTMETUN UX adanTUBHOCTb
K TeXHMYeCcKUM ocobeHHocTam ASC. 3a Bpems
[eNCTBUS NNLLEH3MM Ha MPaBO KOHCTPYMpPOBaHHUS
M U3roToBfIEHUS 060pYyAOBaHMUS /19 OOBLEKTOB
aToMHow aHepreTuku no IV u lll knaccy 6e3onac-
HocTu HIIM «9KPA» 3roToB/IEHO M NOCTaB/IEHO
6onee 100 wKadoB NOACTAHLMOHHbIX U CTAHLM-

Ten /darc: (B352) 220- 110 (mreoromaHansHEm), 220-130 (RETocerpaTaps:)

E-mail: ekra@ekra.n, hitp:faniw ehra.n
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OHHbIX 3aWMT 1 WKadoB HKY Ha WwecTb aTOMHbIX
CTaHUMM Hallen CTpaHbl.

Ha KoHdpepeHuMn nNpo3ByvYanu AOKNanbl:
«OnbIT 3KcnnyaTaunn annapatypbl P3A HIM
«9KPA» Ha o6bekTax O3C Cubupu. KoHuenuus
nocTpoeHus komnaekcoB 3awuTt BJ1 500 KB Ha
6a3e annapatypbl HIMIM «3KPA», «OnbIT NpOeKTU-
pOBaHUS M aKcnayaTaumm Wwkados LLIB2607 HIMM
«9KPA» B pununane OAO «MPCK CeBepo-3anaga»
— «BonorgaaHepro», «<BHegpeHne MukponpoLiec-
COpHbIX ycTponcTB P3A B aHeprocucteme KybaHu.
JocTukeHunsa n npobnembl», «ONbIT BHEAPEHUSA
n aKcnayatauum obopynosarusa HIM «9KPA» B
3Heprocucteme TatapctaHar», «OCO6EHHOCTU NpU-
MEHEHMWS CUCTEM NNABHOIO MyCKa BbICOKOBO/1b-
THbIX ABUraTenen B HeGTAHOW MPOMBbILLIEHHOCTU»
W apyrue, a Takxe goknagbl cneyunanuctos HIM
«QKPA».

Hanbonblini MHTEPEC BbI3BaNN TEMbI JOKNA-
[10B MO OCHOBHbIM 3alluTam nMHKin 110-220 KB
n 330-750 KB, a TakKe BbICTyn1€HUs 06 onbiTe
KOMMJIEKCHOIO NMPOEKTUPOBAHUSA, BHEAPEHUSA U
OCHAaLLEeHNs 3HepProo6bLEKTOB C NPUMEHEHUEM
o6opyaoBaHus HIM «9KPA».

[na y4acTHMKOB KOoHbepeHLUnn 6blna npo-
BeJeHa leMOHCTpaLMa paboTbl aBTOMaTU3UPO-
BaHHOro komnnekca Omicron ans NpoBEPKMU U
TECTMPOBAHWUS MEPBUYHOIO U BTOPUYHOIO 060-
PYAOBaHUS, a TaKKe OpraHM3oBaHa 3KCKYpCus
no NPeanpUATHIO, B XO4e KOTOPOW CreLnanuncThbl
03HaKOMWJIUCb C TEXHONOIMEN MPOU3BOACTBA
TepMuHanoB 1 Wkadpos P3A. Bce roctn oTMETUN
BbICOKMM TEXHONOTMYECKUI YPOBEHb U BbICOKYIO
KynbTypy npoussoactea B 000 HIM «3KPA».

MHHOBAUWOHHBIE PEWEHWVA HITIT "SKPA
AKTYAINbHO-NMPO®ECCNOHAINBHO-HALOEXHO
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RPE EKRA

3, I.Yakovlev av., Cheboksary,
428003, Russia

Phone/Fax: (8352) 220-110
E-mail: ekra@ekra.ru, www.ekra.ru

EKRA Research and Production Enterprise
held a conference dedicated to the company’s
20th anniversary in June 2011. The goal of the
conference was to analyze the condition of
the relay protection and automation systems
that are operated or introduced at the electric
networks of United Power System of Russia,
to share experience and to discuss the mat-
ters of maintenance and upgrade of relay
protection and automation systems.

The conference was split in two parts: since
June 7 through June 10 the topic of «Electric
Devices and Systems» was discussed by repre-
sentatives of electric supply companies and since
June 14 through June 17 the topic of «Electric
Devices and Systems for Industrial Facilities and
Power Generation Facilities» was discussed by
representatives of production companies and
power generation enterprises. The conference
was attended by over 150 experts who repre-
sented all regions of Russia as well as Kaza-
khstan, Uzbekistan and Ukraine.

At the opening of the conference a video
presentation updated for the anniversary was
demonstrated. The participants of the confer-

ence discussed the issues of relay protection
and automation of stations and substations
equipment, emergency automation of stations
and substations, workflow automated control
systems, high-voltage conversion equipment for
start-up and speed regulation of medium-voltage
electric engines and other issues.

Among the presenters was A. Karauloy,
head of VNIIAES department and participant of
all conferences organized by EKRA Research
and Production Enterprise, as well as designers
from Saint-Petersburg Atomenergoproekt and
specialists of NPPs. A representative of Smo-
lenskaya NPP, a branch of Rosenergoatom Con-
cern, made a presentation on «The Experience in
EKRA Protection Systems at Smolenskaya NPP»
and shared experience in relay protection and
automation microprocessor devices. He particu-
larly stressed their adaptability to NPP techni-
cal conditions. Since the time EKRA Research
and Production Enterprise received a license
to design and manufacture equipment for NPP
of the 4th and 3rd safety class it has produced
and delivered over 100 protection cabinets for
stations and substations to six Russian nuclear
power plants.

The following presentations were made at
the conference: «Experience in EKRA Relay Pro-
tection and Automation Systems at Facilities of
United Power System of Siberia. The Concept
of VL 500 kW Protection System on the Basis
of EKRA Equipment», «Expertise of Designing
and Operating EKRA LL32607 Cabinets at Volog-
daenergo, a Branch of North-West Interregional

ELECTRIC EQUIPMENT

Power-Supply Company», «Introduction of Relay
Protection and Automation Microprocessor Sys-
tems at Kuban Electric Network. Strengths and
Weaknesses», «Experience in EKRA Equipment
in Tatarstan Electric Network», «Peculiarities of
Operating High-Voltage Engine Reduced-Current
Start Systems in Oil Industry» as well as presen-
tations of EKRA experts.

Presentations on the main protection of 110-
220 kW and 330-750 kW lines as well as reports
on CE and introduction of EKRA equipments at
power facilities were at the focus of attention.

The participants were lucky to see the opera-
tion of Omicron automated complex used for
testing primary and secondary equipment and
to have a tour around the plant. During the tour
they were familiarized with relay protection and
automation terminals and cabinets production
engineering. All the participants appraised highly
the technical level and production culture of EKRA
Research and Production Enterprise.
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CucTteMbl yripaBneHUst 1 KOHTPOSIA
Control systems
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LEHTP ONATHOCTVIKU

3A0 «HTLY «AWANPOM>

109507, MockKea,

yn. ®epraHckas, 25, kopn. 2
Ten.: (495) 377-0176

®dakc: (495) 377-0176

E-mail: diaprom@diaprom.com

OCHOBHbIE 3afa4y NpeanpPUATHS

m Pa3paboTKa, M3rotoBreHne, NOCTaBKa,
BHe[peHWe 1 aBTOPCKOE COMPOBOXAEHNE CUCTEM
onepaTMBHOM AMAarHoCTUKKM o6opyaoBaHus ASC.

m Pa3paboTKa maTepranos no 060CHOBaHMIO
pecypca 6e30nacHom aKcnnyatauumn obopyaosa-
HUs n cuctem ASC.

m HopmaTuMBHO-mMeToaMYeCcKoe ob6ecrneyeHne
KOHTPONSA Y AUArHOCTUKM.

m [IpoBefeHre pacyeToB pasIMyHbIX XapaKTe-
pYCTUK 060pyaoBaHKMs 1 Tpybonposoaos ASC B o60c-
HOBaHwe NpoLLeayp AMarHoCTMPOBaHHS, pa3paboTKa
NPOrpamMMHO-METOANYECKOTO 06eCTIeHEHUS.

m O6y4yeHue u aTrectauuma nepcoHana ans
npoBeaeHust paboT No AMarHoCTMPOBaHMIO, Mo
CEPBUCHOMY 06CNYXMBAHUIO U PEMOHTY 060pY-
[I0BaHUS Y TEXHUYECKUX CPELCTB CUCTEM.

Mpeanpuatne nmeeTt 3Ha4YUTENbHbIA OMNbIT
paboTbl B aTOMHOM 3HEPreTnKe, BKIoYas paboThbl
Ha nnowagkax ASC B Poccun n 3a pybexxom.
Ha npeanpusatMm AencTByeT Hay4YHO-TEXHUYEC-
KW COBET, B COCTaB KOTOPOro BXOAAT Beaylme
cneuunannctel BHUMAIC, OKB «lMaponpecc»,
ATOM3HepronpoekTa, poccumncknx ASC.

Ha npeanpuaTtuv gencteyeT cuctema Me-
HeXKMeHTa KayecTBa B COOTBETCTBMM C POCCUI-
CKMMW HOPMATUBHbIMMW IOKYMEHTAMU U C y4ETOM
TpeboBaHWI MeXAyHapPOHbIX CTaHAapTOB cepum
ISO 9000.

K ocHOBHbIM pa6oTam, BbiNO/JIHEHHbIM
npeAnpuATHEM, OTHOCATCH:

¢ pa3paboTka v BBOA B AENCTBMUE NaKeTa
HOPMaTUBHbIX JOKYMEHTOB MO NPUMEHEHMIO CUC-

CUCTEMBI YMPABJIEHMA N KOHTPOJ1A

CUCTEMA BUEPOLUYMOBOW AMATHOCTUKHU/ Vibronoise diagnostics system

6

Pe3ynbraTbl U3amepeHuin
Measurement results

MporpaMMHO-TeXHUYECKUI KOMMJIEKC
Program-technical complex

BbisiBNfieMble HeMCNPaABHOCTH
e peflakcalus ynpyrux TpyeyaTbix
3/1EMEHTOB;

® W3HOC pasfenuTens noToka;

® W3HOC LUMOHOK KpenneHus B3T;

MartemaTuueckue moaenu
Simulators

e ucKpuBneHue TBC;

e BcrbiThe TBC;

® OBbILIEHHbIV MOKaHANbHbIN pacxos
TENIOHOCUTENS;

® MOoAKMNaHWE TEMITOHOCUTENS.

TeM onepaTMBHOM AMarHOCTUKM 060pyaoBaHuMs
peaKTopHbIX ycTaHOBOK BBIP;

¢ pa3paboTKa M nocTtaBKa CUCTEM BUOPO-
LLIYMOBOM ANarHOCTUKM, CUCTEM KOHTPOS TEeYEN,
CUCTEM OBHapYXeHUs CBOOOAHLIX U cnabo3aKkpen-
NIEHHbIX NpeaAMeToB, CUCTEM BUOPOKOHTPONS
UH, cnuctem pexMMHOM AMArHOCTUKK, CUCTEM
KOHTPO/IA OCTATOYHOrO LIMK/IMYECKOro pecypca
Ha poccuickue n 3apybexHblie ASC;

¢ pa3paboTKa M BBOA B 3KCMyaTaumio cTa-
LIMOHAPHbIX CUCTEM AMArHOCTUPOBaHWS TPY6OMNPO-
BOJHOM apmaTypbl ¢ anexkTtponpueogom CCAJA,
pa3paboTka ManorabapuTHbIX HAKONWUTeNen TMna
H3MM-256 ana 3agay AnarHoCTMKM apmatypbl, Gop-
MUpOBaHue 1 conpoBoXaeHue 6a3 aaHHbIX ASC o
apmartype C 3N1eKTPONpPUBOAOM, MPoBeAeHWE ana-
rHOCTMYECKMX 06CneoBaHUi apMaTypbl C Bblaaden
3aK/II04EHNUN O TEXHUYECKOM COCTOSIHUM;

¢ BBO[ B IENCTBME 1 COMPOBOXAEHWE IKCMY-

atalumu CUCTEeM AMarHoCTUKM 3apybeHOro Npoun3-
BOACTBa Ha 3Heprobnokax Konbckon, HoBoBopo-
HeXcKoK, KannHuHckom u banakosckon ASC;

¢ pa3paboTka MaTeMaTUYecKux BubpaLu-
OHHbIX MOJIENEV M MPOrPaMMHOro o6ecrneyveHns
06paboTKM CUrHaNOB A5 aHann3a COCTOAHUS
BHYTPUKOPMYCHbIX YCTPOWCTB U TOMJIMBHbIX C60-
poK peaKtopoB BB3P;

¢ pa3paboTka maTeMaTUYecKuUx moaenew,
METOAMK M MpOorpamMHoOro obecnevyeHuns ans
pacyeTa TEPMOMEXAaHUYECKOW Harpy*KeHHOCTU
o6opyaoBaHus AIC;

¢ pa3paboTKa BbICOKOTOYHON METOAMKM U3-
MePEHNS MOKaHabHbIX PAaCX0A0B TEMIOHOCUTENS
Mo HEWTPOHHBIM LWyMaM;

< yyacTue B paboTax Nno NoBbILUEHWIO IKCMY-
aTalMOHHON HageXHocTn o6opyaoBaHus ASC;

# yyacTue B pa3paboTKax HOBbIX TUMOB Ten-
NOBbIAENaoLUMX CO0POK.

DIAPROM CGJSC

Case 2, 25, Ferganskaya st., Moscow, 109507
Phone: (495) 377-0176

Fax: (495) 377-0176

E-mail: diaprom@diaprom.com

The main objectives:

m development, production, supply, commis-
sioning and maintenance of diagnostic systems at
nuclear power plants;

m development of materials on substantiation
of safe operation resources of equipment and sys-
tems of NPP;

m legal and scientific provision of control and
diagnosis;

m calculation of NPP equipment and pipelines
parameters to substantiate the diagnosis procedure,
development of diagnosis software;

m training and attestation of personnel in the
field of diagnosing, servicing and repair of the equip-
ment and facilities;

The company has significant experience in
nuclear-power engineering, including at NPPs in
Russia and abroad. A Scientific and Technical Coun-
cil has been formed at the enterprise and unites
specialists from VNIIAES (All-Russian Research In-
stitute of Nuclear Power Plants), Hydropress Design
Bureau, Atomenergoproekt, Russian NPPs.

A quality management system introduced in
Diaprom conforms both to the normative acts of
the Russian Federation and 1ISO 9000 international
standards.

The main activities of the company:

¢ development and introduction of normative
documents on the implementation of on-line sys-
tems used to diagnose water-moderated water-cooled
power reactor equipment;

& development and supply of vibration and noise
diagnostic systems, leaks detection systems, loose
parts monitoring systems, vibration control systems,
regime diagnostics systems, residual cyclic life control
systems to NPPs in Russia and abroad;

¢ development and commissioning of electri-
cally driven pipe fitting diagnostic systems (SSDEA),
development of compact dataloggers NEP-256 for
pipe fitting diagnostics tasks, building and mainte-
nance of NPP electrically driven fittings databases,
diagnostic studies of fitting and issue of technical
condition reports;

& commissioning and maintenance of foreign-
made diagnostics systems at the power units of
Kolskaya, Novovoronezhskaya, Kalininskaya and
Balakovskaya nuclear power plants;

& development of vibration simulators and soft-
ware used to process signals while analyzing the
condition of vessel internals and fuel assemblies
of reactors;

& development of simulators, methods and
software used to calculate thermomechanical load
of NPP equipment;

¢ development of methods of high-precision mea-
suring of the coolant channel flow by neutron noise;

# participation in the NPP equipment maintain-
ability expansion;

& participation in the development of new types
of fuel assemblies.

CUCTEMA KOHTPOJIfl TEMJI0BbIX NEPEMELLEHUI/ Thermal displacement monitoring system
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CUCTEMBI YNPABJTIEHNA N KOHTPOJIA

OTeyecTBEeHHasi aBTOMaTU3MpPOBaHHasa cUCTeEMa KOHTPOJIA
npoTeyek naporeHepartopoB PoctoBckon A3C

A
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OAO «BcepoCCHMCKHUIH Hay4HO-
uccneaoBaTeibCKUA UHCTUTYT No
3KcnnyaTalHuyu aTOMHbIX 3/IeKTPOCTaHLUI»

(OAO «BHUNAIC>)

109507, r. MockBa,

yn. ®epraHckas, pom 25

Ten.: (499) 796-91-33, dpakc: (495) 376-83-33
E-mail: vniiaes@vniiaes.ru

www.vhiiaes.ru

UBanos E. A., NMbipkos U. B.

(OAO <BHUMUAIC»), JleGeper 0. B.,
CmupHoB C. E., Ctapues C. H. (PocTtoBckan
A3C), Nosapos B. I. (HoBoBopoHeKCcKan
A3C), HypnbiGaes K., Benanos C. B.,
MapTbiHioK A. H., Wimakos M. H.

(000 «HMMN do3a»)

«Mpno6peTeHne o60pyaoBaHUA 3a pyGe-
JKOM — 3TO 3KCTpeManbHoe pelueHue, U
OHO BO3MOHO, TOJ/IbKO €CJIU 3TO 060pY-
JloBaHWe He NPOU3BOAUTCS Y HAC WK ero
HeNb35 NPUOGPECTU MO COU3MEPUMbBIM
ueHam» (C. KupueHko).

BesonacHocTb aToMHbIX cTaHuui (AC) gomKHa
obecneynBaTbCs 3a CHET NOcnefoBaTENbHOM pea-
NM3aLmMKM KOHUENUMKM ry6OKO 3LENOHUPOBAHHOWM
3alLM1Tbl, OCHOBAHHON Ha MPUMEHEHWNU CUCTEMBI
du3nyecKkmx 6apbepPoB Ha NyTU pacnpocTpaHeHUS
MOHU3MPYIOLLEr0 M3NYYEeHNUS U PagUOaKTUBHbIX
BELLECTB B OKPYKaloLylo cpeay U CUCTEMbI TeX-
HUYECKMX M OPraHU3aLMOHHbIX Mep No 3awuTte
6apbepoB U COXpaHEeHU X aPEKTUBHOCTH,
a TaKXKe Mo 3aluTe nepcoHana, HaceneHus u
OKpyxatowewn cpeabl [1]. OgHUM M3 6apbepoB
6€30MacHOCTU ABNSIETCA rpaHMLa TeNI0HOCUTENS
nepBoro KoHtypa, ans AC ¢ BBOP KOHCTpPyKTMB-
HO Haxoaswascsa BHyTpy naporeHepatopos (MI).
OLEeHKa cocTosiHUS AlaHHOro 6apbepa (415 KoTopo-
ro yCTaHOBJEHbI AKCMyaTaLMOHHbIM npeaen (3MM1)
1 npegen 6esonacHown akcnnayatauuu (MB3J)) npu
aKcnnyaTtauun AC ¢ BBOP gomxHa BbINOMHATLCA
nyTeMm onpeaeneHvs BeInYnHbl NPOTEeYKK Ten-
JIOHOCUTENS NepBOro KOHTypa B Bogy I 1 Heon-
peaeneHHOCTM ee KOHTPOS, C MCNONb30BaHNEM
TEXHWYECKUX CPEACTB HENPEPLIBHOMO Y NEPUOAN-
4YeCKOoro (nabopaTopHOro) KoHTponsa [2].

OTeyecTBEHHbIN U MEXAYHAPOAHbIN ONbIT
NoKa3blBaeT, YTO MOJ BIUSHUEM Pa3MYHbIX
MexXaHWYeCKUX Unn GU3NKO-XMMUYECKUX BO3-
0EeNCTBUIM B TeNN006MeHHbIX Tpyokax (TOT) M
MOTyYT BO3HWKaTb Pa3nunyHble JedeKTbl. ABapus,
CcBsi3aHHas ¢ pa3pbliBOM TPYOKM NaporeHeparopa,
BXOJMT B NepeyeHb MPOeKTHbIX aBapuit. OaHaKo,
COrNacHo NPUHLMMNY rY6OKO 3WENOHNPOBaHHOM
3ali1Tbl, BOBHUKHOBEHUWE TaKOM aBapum AOMKHO
ObITb OrpaHMYEeHO N0ObLIM CNOCO60M XOTS Obl
NMOTOMY, YTO OHA MOXET NPUBECTU K pagnoak-
TUBHbIM BblGpOCaM 3a npeenbl aHeproboka.
[MpuHATO pasnuyaTh ABa Buaa nospexaeHun TOT:
NoBpPEXAEHUS, AN KOTOPbIX MOXHO JOKa3aTb,
4YTO 4O BO3HMKHOBEHUA pa3pbiBa o6pasyeTcs
obHapyKMBaemasi MUKPOTeYb-NpeaWwecTBEHHUK
(Teyb nepen paspylleHUEM), U NOBPEKAEHUS,
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NS KOTOPbIX 9TOro J0Ka3aTh Henb34. B nepsom
c/ly4ae peaKTOPHY YCTaHOBKY MOXHO OCTaHO-
BUTb [10 TOr0, Kak AedEeKT HAaYHET pa3BMBaTbCSH
M NpUBEAET K PUCKY BbiIGpOCa pagnoaKTUBHbIX
NpPoAyKTOB. B aToM ciy4ae Heo6xoanMbl addek-
TMBHbIE METOAbI 0GHAPYXKEHUS Y KOHTPONSA Teven
M3 NepBOro KOHTypa BO BTOPOM Ha paboTatoiem
peaKTtope. Bo BTopom cnyyae cneayert onacatbes
MIHOBEHHOIO M BHE3aMHOro pa3pbiBa TPYOKM.
EAMHCTBEHHBIM CNOCOGOM MPOTUBOAENCTBUS
3TOMY SIBNSIETCS AOCTOBEPHbIA KOHTPOJb MPO-
TeyeK NI Ha paboTatoleM 1 TaTtesbHbl Npo-
GUNaKTUYECKNM KOHTPONb repmeTnyHocTn TOT Ha
OCTaHOBJIEHHOM 3HEPro6/oKe, ¢ 3arnyleHnemM
noBpexaeHHbix TOT.

PernamMeHTHbIW METO[} KOHTPONA
nporeyex NI

B HacTosLee BpeMst KOHTPOSIb COOTBETCTBUS
NI HopMmaTMBHbLIM TpeboBaHMAM Ha Bcex AC ¢
BB3P npoBoanTCs ¢ npuMeHeHem pa3paboTaH-
Horo OAO «BHUNASC» meToga, OCHOBaAHHOIO Ha
onpegeneHnn NpoTevku (M HeonpeaeneHHOCTH
KOHTPOAIA) NO 3KCMEPUMEHTANbHbLIM AAHHBIM O
3HaYEeHUSX YAENbHON aKTUBHOCTU PENEPHbIX HYK-
NnAoB B Npo6ax TENNOHOCUTENS NEPBOrO KOHTypa
M NpoAyBOYHOW BOAbl KOHTponmpyemoro Ml [3,
4]. AaHHbINM MeTo 061agaeT BbICOKOW YyBCTBMU-
TENbHOCTbIO U JOCTOBEPHOCTbIO, HO, KaK Nto6ow
NnabopaTopHbIN MeToA, NO3BONSET BbINONHATL
KOHTPO/b C OnpeaeneHHon NepmoanyHoOCTbIO (C
LUMKIOM U3MEPEHUI NPOTEYEK HErEPMETUYHBIX
M He MeHee AByx 4YacoB). [103TOMy NOAX0A, OC-
HOBaHHbIM Ha NepPUoaMYECKOM 1abopaToOpHOM
KoHTposne M, MOXKeT oKa3aTbCA HEAOCTaTOYHbIM
B Cnyyasix, koraa npoteyka M (Hanpumep, U3-3a
BHE3aMHOro BCKPbITUS KOPPO3MOHHbIX OT/I0XKE-
HW, nedeKToB MaTepuana i paspbiBa TeNIo-
06MEHHOM TPYOKM) 3a CPaBHUTENBLHO KOPOTKUM
NPOMEKYTOK BPEMEHMN MOXKET AOCTUYb YCTaHOB-
NeHHbIx npeaenos (301, MNMBJ).

MeTop HenpepbIBHOro KOHTPONSA
nporeyek Mr

[ns noBbiweHns 6e3onacHoctv AC c BBOP B
KayecTBe BTOPOro He3aBMCMMOro MeToa KOH-
Tpona npoteyek MI, gononHgWero nepsbin
(nabopaTopHbI), HEOBXOAMMO MUCMNONb30BaTb
MeTo[, OCHOBaHHbIM Ha HenpepbIBHOM aBToOMa-
TU3MPOBAHHOM ONpeaeneHNn BeNUYnHbI NpoTe-
yeK HerepmeTuyHblx Ml Mpu aTom, Ucxoasa U3
[eNCcTByOLWLMX B HacTosiLiee Bpems Ha AC ¢ BBOP
HOPMaTUBHbIX U 3KCMyaTaLMOHHbIX JOKYMEHTOB,
aBTOMaTU3UPOBaAHHAs cMCTEMA paanaLMOHHOro
KoHTpons npoteyek NI (ACPK-MIN) naporeHe-
paTopoOB JOMXKHa YAOBNETBOPATbL Cneayowum
TpeboBaHUAM:

— Y4YWUTbIBaTb KOHCTPYKLIMOHHbIE U 3KCMya-
TaLMOHHbIE 0COBEHHOCTU OTE4YECTBEHHbIX Napo-
reHepatopos MB-1000 u MIrB-440;

— BbIMNOMIHATL paHHee o6HapyXeHue (MaeH-
TMdUKaumMo) HerepMeTuyHblx MM HaynHasa ¢
0,05 Kr/4 ¢ HeonpeaeneHHOCTbIo He 6onee 60%
(P=0,95);

— NPOM3BOAUTL OLIEHKY NPOTEYKU HEerepme-
THYHbIX M HauuHaga ¢ 0,5 Kr/4 ¢ HeonpefeneH-
HocTblo He 6onee 30% (P=0,95), T.e. DyHKLMOHW-
poBaTb HEe B MHAUKATOPHOM, @ B U3MEPUTEIbHOM
pexume.
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— o6ecrneynTb HENPEepbIBHYIO ANArHOCTUKY
repmeTnyHocTtu IrT;

— aBTOMaTU3MpPOBaTb MPOLLECC PaHHEN UaEH-
TUUKaumm HerepMeTuyHblx Ml

— NPOBOAWTL HAKOMEHWE U aHaNN3 AaHHbIX
0 AMHaMUKe pa3BuUTUS NpoTeyku NI Bo BpeMeHH,
4TO HEe06X0AMMO A1 NPUHATUS 06O0CHOBAHHbIX
pelleHu no aKkcnayaTaunu M aHepro6nokKa.

HemanoBaKHbIM ABNSETCA Hanuyue cep-
TMduKaummn obopynosanHmnsa ACPK-TI B cucte-
mMax PocctaHaapTta u OUT (oTHeceHMWe K Knaccy
6e3onacHocTt 3H [1]). Kpome Toro, B ACPK-INI
[IOMIKHO NPUMEHATLCS aTTecToBaHHOE B CUCTe-
mMe PocctaHfjapTta nporpaMmMHO-MeTOAnYecKoe
obecneyeHue [5].

OcnauieHue AC c BBAP namepurenbHbIMU
cUcTeMaMM KOHTpons npoteuek MIr

BbicoKkne Tpe6oBaHWs, NpeabsaBAsSeEMble K
ACPK npoTteyeK oTeuyecTBeHHbIx I, TpebytoT
0co60ro noagxoga K ee NpMbGopHOMY, Mporpam-
MHO-MeToiM4ecKoMy ob6ecrneveHuio. Mpuyem
BHeapeHue nobon nogobHon cuctembl Ha AC
(Oake WMPOKO M3BECTHbIX 3apyBeHbIX GUpM)
HEeMbICTMMO 6€3 NpoBeAeHNUs NpeaBapUTESb-
HOro aHann3a NPUMEHUMOCTU OTAENbHOIO 060-
pyAOBaHUSA U CUCTEMbI B LLEIOM AJI KOHTPONS
npoTeyeK otedecTBeHHbIX I, NOATBEPKAEHHOIO
3KCnepuMeHTanbHON anpobaumen B yCnoBuaxX
AC ee Hanbonee OTBETCTBEHHbLIX Y310B U 6J10-
KOB (BK/ItO4ast MpOrpamMmmHoO-MeTOANYECKOe 06ec-
neyeHue). Ha aton ctagmu, B 0CO6EHHOCTU ANs
CUCTEM 3apybGEKHOro NMPOU3BOACTBA, AOMKHbI
YTOYHATLCS 3asB/IEHHbIE NPOU3BOAUTENIEM TEX-
HUYECKME U METPOJIOTMYECKHME XapaKTEPUCTUKHN
M MX COOTBETCTBME TEXHUYECKMM TPEOBOBAHUAM,
MOMIOXEHHbIM B OCHOBY Bbli60Opa NOCTaBLLMKa [JaH-
HOW CUCTEeMbI (Ha KOHKYPCHOM OCHOBE). JInLUb Npun
TaKOM NoAxo[ie BO3MOXEH 0CO3HaHHbIN 1 060C-
HOBaHHbIN BbIGOP AENCTBUTENIbHO HEOBXOAMMOIO
K BHeapeHuto Ha AC 060pyaoBaHUs. YKa3aHHbIN
noaxoA no ocHatleHuto AC ¢ BBIP nonHoueHHoM
cuctemon PK npoteyek NI B nonHon mepe 6bin
peann3oBaH Ha aHepro6noke N2 1 PocToBCKOM
(8o 2010 r. BonrogoHckom) A3C.

PoctoBcKon AQC 6binu pa3paboTaHbl U CO-
rnacoBaHbl B KOHLepHe «PocaHeproaTtoM» TEXHM-
yeckue TpeboBaHums K 6yayuwien ACPK npoTteyek
[T, OCHOBHbIE MPUHLMMbI KOTOPbIX 3aK/04aloTCA
B CeaytoLem:

— ACPK npoteuek NI gomxHa 6biTb NpeaHa-
3Ha4yeHa ans «obecnevyeHuns 6e30nacHOCTH nep-
coHana AC 1 HaceneHus Npy HapylweHUM OQHOTO
13 3alWMTHbIX 6apbepoB Ha NyTW pacnpocTpaHe-
HUS PalMOAKTMBHbIX BELIECTB» (4acTb rpaHuL,
TENNOHOCHTENS MEPBOro KOHTypa, KOHCTPYKTUBHO
HaxoAsALWMXCa BHYTPU naporeHepartopos) [1];

— o6opynoBaHue ACPK npoteyek Ml gomx-
HO GbITb CEPTUPULMPOBAHO M COOTBETCTBOBATb
TpeboBaHWAM, NPeAbABASEMbIM K 060pyAOBaHMIO
CcUCTEeM, BarkHbIX 4na 6e3onacHoctn AC [1];

— ACPK npoteyek NIN AC gomkHa 6bITb U3-
MEepPUTENBHON, C HOPMUPOBAHHOW HEONpPeaeneH-
HOCTbIO n3MepeHun [5];

— BHeapeHHas Ha PoctoBckon AQC ACPK
npoteyeK NI gonKHa Mcnonb3oBaTbCa AN Npu-
HSATUS 0GOCHOBAHHbIX PELLUEHWUI O COOTBETCTBUM
M HopMaTUBHbBIM TPEGOBAHUAM.

[ns y4acTus B KOHKypce Nno BbIGOPY NocTas-
umka ACPK npoteyek NI PoctoBckon ASC 6biaun
npuBieYeHbl peKOMeHAO0BaHHbIe LieHTpanbHowm
KOHKYPCHOW KOMMUCCHEN KOHLepHa «PocaHep-
roatoM» opraHu3almu, nobeamTenem KOToporo
(npotokon N? 58-14/K-67 ot 19.01.2006) no




3KOHOMMYECKUM U TEXHUYECKMM MOKa3aTensam
66110 Npru3HaHo OAO «BHUNASC». B pesynbraTe
B AeKabpe 2006 r. Ha aHepro6aoke N2 1 PocToB-
ckor ASC B KavecTBe aybnupytowero metoga PK
npoteyek I 6bina BBEAEHA B OMbITHO-MPOMBbILL-
NEeHHyto aKkcnnyaTauuio, a B 2010 1. — B NpOMBbILL-
JIEHHYIO 3KCcMlyaTauuio aBToOMaTU3npoBaHHas
cucTeMa paamMaLMOHHOro KOHTpons npoteyek N
(ACPK-IT) no penepHomy Hyknuay **N B ocTpom
nape (paspa6ot4mk OAO «-BHUMUAIC», concnon-
HuTenb 000 «HIMM «Jo3a»).

OcoGeHHocTn ACPK-III
PocToBckoi A3C

ABTOMaTM3MpPOBaHHas cucTemMa paguaLMoH-
Horo KoHTpons NI PoctoBckon ASC (3N1EKTPOH-
Hble 6/10K1, METOAMKM U NPOrpaMMHble cpefc-
TBa) NpeAHa3HayYeHa Ans BbINMOMHEHUS KOHTPOS
npoTe4yeK NaporeHepaTopoB Mo CoAepPKaHMIo
penepHoro paavoHyknuaa °N B naponposoge
OCTPOro napa KOHTPOMPYEMOro naporeHepa-
TOpa, BK/OYasn:

— aBTOMATU3WPOBAHHbIN MOHUTOPUHT U
UAEHTUDUKALMIO HErepMeTUYHbIX [T ¢ HUIKHUM
npeaenom namepenun 0,05 Kr/4 (paHHee Bbl-
sBneHne HerepMeTuyHblx Mr);

— aBTOMaTU3MPOBaHHbIN KOHTPOJb (M3Me-
pUTENbHBLIN pexuMm) npoTedvek NI 3HavyeHnem
oT 0,0580 500 Kr/4 ¢ HeonpeaeneHHoCTbo OT
30 go 60% (P=0,95), BblYMCSsEMON B MpoLecce
M3MepeHUi (KOHTPOIb COOTBETCTBMS HOPMATHB-
HbIM TPEOGOBAHUSAM).

ABTOMaTM3MpPOBaHHas cMcTemMa paguaLMoH-
HOro KoHTpons npoteydek MM, apnstowasncs noa-
cuctemon ACPK PocToBckoi ASC, BKOYaET:

— cepTudULMpOBaHHbIE B cuctemax Poc-
ctaHgapta 1 OUT namepuTenbHble KaHanbl Ha

ocHoBe YAIT-01 (paspa6otynk HIMM «[Josa»),
COOTBETCTBYIOLME Knaccy 6e3onacHocTu 3H;

— KOMMbIOTEPHOE 060pYyAOBaHUE C NpUKIaa-
HbIM 10O (cepBep ACPK-T, APM onepaTopa);

— aTrecToBaHHOE B cucTeMe PoccTtaHaapTa
nporpaMMHO-MeToAnYecKoe obecrneyeHme KoH-
Tpons npoteyek I, BKNoYas MeToAMKyY Banuaia-
umn ACPK-MNTI (OAO «BHUMAIC»);

— nporpamMmHoe obecnevyeHne BepxHero
ypoBHS (OAO «BHUNAIC», HIIM «[do3a»).

O6uian 6nok-cxema ACPK-MIN PocToBCcKOM
A3C npuBeaeHa Ha puc. 1.

Yanbl n 610Kkn ACPK-TII™ (p1UcyHOK 2) pasmelle-
Hbl U CMOHTMPOBaHbI B NOMeLLeHUsAX POCTOBCKOM
A3C B cOOTBETCTBUU C TpeboBaHMAMM [1poeKTa
NPUBA3KK, pa3paboTaHHOro HUXeropoackum
dunranom A3r.

Crparerun BHeppeHus ACPK-NI
Ha PocTtoBcKoi A3C

Crtpaterusi co3aanusa ACPK-II npeanonarano
noatanHoe npoBefeHne pabor.

MepBbit aTan (pa3paboTka METOAMKM M an-
pob6aLmsa TEXHUYECKMX peleHnin Ha AC):

— pa3paboTKa METOAMKM KOHTPONSA NMpoTeyeK
NI no paguoHyknuay *6N;

— M3roToBfieHME W anpobauuns B HaTyPHbIX
ycnoBusax Ha PoctoBcKon ASC aKcnepuMeHTasb-
Horo o6pasua ACPK-MI (2003 r.);

— pacyeTHO-3KCNepuMeHTalbHOe 060CHO-
BaHWe TEXHUYECKMX Tpe6oBaHUIM K CUCTEME He-
NPepbIBHOr0 aBTOMaTU3MPOBAHHOIO KOHTPOASA
npoteyek NI AC ¢ BB3P.

Btopon atan (co3aaHune u BHeapeHue ACPK-
M B oNbITHYIO 3KCMNlyaTaLmto):

— pa3paboTKa 1 cornacoBaHue TEXHUYECKOro
3ajaHuna Ha narotorneHne ACPK-IT;

CUCTEMBI YNPABJIEHMA N KOHTPOJ1A

— paspaboTKa npoekTta npueasku ACPK-MI
K ycnosusim PoctoBckon A3C;

— pa3paboTKka NporpamMmMHOro U MeToanyec-
Koro o6ecneyerHnsa ACPK-IT;

— pa3paboTKa, U3rOTOBJIEHME U MOHTaX
ACPK-IT;

— MeTpoJsiorMyeckas arrectauus nporpam-
MHO-METOANYECKOro 06ecneyeHuns;

— 0byyeHune nepcoHana Poctosckon A3C,
OTBETCTBEHHOr0 3a akcnnyaTtauuto ACPK-IT;

— BHeapeHue ACPK npoteyek NI B onbITHYIO
aKkcnayataumio (2006 r.);

TpeTni atan (onbITHO-NPOMBbILLIEHHAsA 3KC-
nnyatauns ACPK-MT):

— aBTOpPCKuUi Haasop 3a ACPK-II co CTOPOHbI
OAO «BHNMASIC» n 000 «HIMIM «Jo3a» B nepuog
ee ONbITHOM 3KCcnyaTaumnu;

— cepBuUCHOe o6cny>kmBaHue ACPK-T;

— NepuoanyecKnin c6op 1 aHanm3 AaHHbIX O
dyHKLUMOHMpoBaHun ACPK-IT;

— MOHWTOPWHI repMeTUYHOCTH NaporeHepa-
TopoB BonrogoHckon A3C;

— BbIMOSIHEHWE MEPOMNPHUATUI NO COBEPLUEHC-
TBOBaHM0 ACPK-II ¢ yueTom onbiTa ee onbITHOK
3KcnayaTauuu.

YeTtBepTbii 3Tan (BHeapeHune ACPK-MI B
NPOMBbILLIEHHYIO 3KCMyaTaLmio)

— aHanu3 pe3ynbTaToB OMNbITHO-MPOMbILWNEH-
HoM aKkcnnyaTaumnn ACPK-MT;

— ayauT ACPK-II" c ouEeHKOM TEeKyLLLEro aKe-
nayaTalMOHHOIO pecypca M HaaexXHOCTH ee cUc-
TeM 1 6/10KOB;

— MeponpusaTua no nogrotoske ACPK-MI K
BHEAPEHMIO B MPOMBbILLNIEHHYIO 3KCMNyaTaLuio;

— BHegpeHue ACPK-MI B npoMbIWAEHHY0
3KcnNyaTtaLumio Ha aHepro6noke N2 1 PocToBCcKoM
A39C (2010 r.);
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Puc. 1. bnok-cxema ACPK-INIr
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CUCTEMBI YNPABJIEHNA 1 KOHTPOJIA

— aBTopcKkui Haa3op 3a ACPK-MNI co cTo-
POHbI Pa3paboT4YMKOB U HAyYHO-METOANYECKAS
noaaepxkKka nepcoHana PoctoBckon A3C no
Bonpocam akcnnyaTaumm ACPK-TI 1 KoHTpons
npoteyek I,

Mcnonb3oBaHne OpUrMHanbHbIX KOHCTPYKLUM-
OHHBbIX U CXEMHbIX pelleHum [B], Hann4me cepTu-
GUUMPOBAHHOIO M HafeXXHOro 060pyAOBaHUS,
aTTecToBaHHOro NpPorpamMMHO-MEeTOANYECKOro
obecnevyeHus n ap. obecnednsator ACPK-MI no
TEXHUYECKUM, METPONOrMYECKUM, GYHKLMOHaNb-
HbIM 1 3KOHOMWYECKMM NOKa3aTensM 3aMeTHoe
NpeBOCXOACTBO Nepes 0Te4eCTBEHHbIMU U 3apy-
GEeXHbIMW aHanoramu, Hanpumep, cucTeMamu
CKYNI dompmbl MGPi (PpaHums), BHEAPEHHbIE
OAO «KoHuepH PocaHeproatom» Ha psige AC ¢
BB3P (npoekKT TASIS) B Ka4ecTBe MHAWKATOPHbIX.
Mpenmywectsa ACPK-MI nogTBepaunn 6onee 4em
YeTbIpeXSIETHUM NOJSIOKUTENbHbIV ONbIT ee 6e3-
OTKa3HOW 3KCcnyaTaunn Ha aHeprobsoke N2 1
PoctoBcKkown A3C:

— GYHKLMOHUPYS B aBTOMATU3WPOBAHHOM
pexume, ACPK-II" BbiNoNHsANa HENPEPbLIBHbIN
MOHUTOPUHT FEPMETUYHOCTM NaporeHepaTopos,
BbIiBNeHWE 1 onpeaeneHue npoteyek Mr;

— afleKBaTHO B peanbHOM BpeMeHM oTpa-
Yana npoLecc NpoTeykun naporeHepatopa MNr-1
PoctoBcKkon ASC (aHBapb 2010 1) [7];

— ncnonb3oBanune ACPK-MNI no3Bonnno o6Ha-
PYUTb HannMyne mukpoteuu B MNIM-1 (Ha ypoBHe

0,05 Kr/4) 3a MecsL, 0 HaYyana pe3Koro pa3Bu-
T1s nedekta B TOT u HabnogaTb BO3pacTaHue
YPOBHS MPOTEYKN BO BpeMeHM [6];

— peaynbTaTbl KOHTPOASA NpoTeyku MIr-1 noc-
penctsom ACPK-II" coBnaganu, B npeaenax He-
OMpeaeneHHoCT! U3MEPEHUN, ¢ peaysibTaTaMu
odbuLManbHOro nabopaTtopHOro MeToaa KOHTPONS
M [3], 4yTo roBopuT 06 aieKBATHOCTU UCMOb3Y-
€eMOoW MOJIeNIN KOHTPONSA npoTteyeK no eN;

— PeTpPOCNEKTUBHbLIA aHann3 nokasan, YTo
ACPK-ITI" no3Bonser To4HO onpeaensiTb MOMEHT
BPEMEHM MPEBbILIEHUS MPOTEYKOM COOTBETCTBY-
loulero npeaena akcnayatauuu. JaHHoe 06¢Tos-
TENbCTBO B cly4ae 6bICTPOro pa3sutus gedeKkra
TOT no3BONAET UCKOYNUTb NepepacTaHne He-
3HAYMMOr0 MHLUMAEHTA B aBapuio.

BHeapeHne namepuTenbHOM cUCTeMbl He-
NnpepbIBHOr0 aBTOMaTM3MPOBaAHHOIO KOHTPONS
npoteyekK M N03BONMMIO NOBbLICUTb:

— 6e30MacHOCTb 3KcnnyaTaunn PocToBCKOM
A3C (3a cyeT oCywecTBNEHUSA HEMPEPBLIBHOIO
aBTOMaTU3WPOBAHHOIO KOHTPOJISI COCTOSIHUSA
dusmnyecKkoro 6apbepa);

— HaAeXXHOCTb WM MPOAIUTb KCMTyaTaLMOH-
HbIM pecypc NI (3a cHET paHHEero BbIIBNEHUS U
HabnoAeHNs 3a TEHAEHUMEN pa3BUTUS NPOTEYEK
HerepmeTnyHbix M);

— KMYM PoctoBckon A3C.

MonoxuTenbHble peaynbTaTbl aKCNyaTa-
ummn otevectBeHHon ACPK-MTI Ha aHepro6noke

Puc. 2. PacnonoxeHue o6opyaoBaHua ACPK-IMI Ha aHepro6noke N2 1 PocTtoBcKoit ASC
Figure 2. Arrangement ARMS-SG equipment at Rostov NPP Unit 1
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N2 1 PoctoBcKOM ASC No3BONSAIOT B LIENSX 06€ec-
nevyeHus 6e30MacHOCTM PEKOMEHJ0BATb ee K
BHEPEHMIO Ha BCeX AENCTBYIOLLMX, CTPOSILLMXCS
n npoeKtupyemblx AC ¢ BBIP.
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«Procurement of equipment abroad
is an extreme decision, which can be
made only if this equipment is not
manufactured at our country or if it can
not be purchased by reasonable price.»
(S.Kirienko).

Nuclear power plant (NPP) safety shall be
ensured at the cost of successive implementa-
tion of defence-in-depth concept based on usage
of system of physical barriers along the way of
spreading of ionizing radiation and radioactive
substances into the environment and the sys-
tem of technical and organizational measures
on protection of barriers and maintaining their
efficiency as well as on protection of person-
nel, population and environment [1]. One of the
safety barriers is a boundary of primary coolant,
for NPP with WWER, which is located structur-
ally inside steam generators (SG). The state of
this barrier (for which safety operation limits are
specified) shall be assessed by defining the leak
volume of primary coolant into SG water with use
of technical means of continuous and periodic
(laboratory) monitoring [2].

Today at all NPPs with WWER monitoring of
SG compliance with regulatory requirements is
carried out using laboratory method [3,4] devel-
oped by VNIIAES JSC, which can be insufficient
during impetuous growth of SG leakage (e.g., due
to sudden breakup of corrosion precipitation or
rupture of heat-exchanging tube).

So that to enhance safety of NPP with WWER
it is required to apply continuous automated
SG leak measuring method as a second in-
dependent SG leak monitoring method. This
would ensure uninterrupted diagnostics of SG
leak tightness and allow to accumulate and
analyze data on dynamics of SG leak propaga-
tion in the course of time. That is necessary for
making reasonable decisions on operation of
SG of the unit.

Owing to strict requirements for ARMS of SG
leaks of NPPs with WWER a special approach
to instrumentation and software-and-hardware
complex is needed. Deployment of such system
at NPP (even of well-known foreign companies)
is impossible without preliminary analysis of
its applicability for leak monitoring of domes-
tic SG, proved by experimental testing of its
most essential assemblies and units under NPP
conditions (including software-and-hardware
complex). Only under this approach the rea-
sonable choice of equipment which is actually
required to be deployed at NPP can be made
on a competitive basis. The above mentioned
approach on providing NPP with WWER with
comprehensive radiation monitoring system
of SG leaks was fully implemented at Rostov
NPP Unit 1 (RoNPP).

ARMS-SG of Rostov NPP (VNIIAES JSC is a
designer, NPP Dosa LLC is an associate contrac-
tor) is intended for SG leak monitoring of NPP
with WWER by concentration of radionuclide 6N
in SG main steam pipeline, including:

— automated monitoring and identification
of untight SG with low limit of measurements of
0,05 kg/h (early detection of untight SG);

— automated monitoring (measurement
mode) of SG leaks with value from 0,05 kg/h
to 500 kg/h with uncertainty from 30 to 60 %
(P=0,95), which is calculated in the course of
measurements (control of compliance with regu-
latory requirements).

General flow chart of ARMS-SG of RONPP is
given in figure 1.

Assemblies and units of ARMS-SG (figure 2)
are arranged and installed in compartments of
RoNPP in accordance with the requirements of
the connection design developed by Nizhegorod-
skii branch of AEP.

Application of unconventional structural and
layout solutions [5], availability of certified and
reliable equipment, qualified software-and-hard-
ware complex, etc. give ARMS-SG a significant
advantage over home and foreign analogues by
technical, metrological, functional and economic
parameters, e.g. over I&CSG systems of MGPi
company (France), which were implemented by
Concern Rosenergoatom JSC at a number of
NPPs with WWER (TASIS project) as indicative
ones. Advantages of domestic ARMS-SG were
proved by more that four year old positive expe-
rience of its faultless operation at Rostov NPP
Unit 1 [5,6]. The retrospective analysis showed
that ARMS-SG allows detecting untight SG (with
leakage from 0,05 kg/h) and defining the mo-
ment of time exactly when the leakage exceeds
the relevant safety limit. This allows to exclude
transforming of minor incident into accident in
case of rapid development of heat-exchanging
tube damage.

The positive results of operation of domestic
ARMS-SG at Rostov NPP Unit 1 allow to rec-
ommend it for implementation at all NPPs with
WWER which are operating,
under construction or at de-

Automated Radiation Monitoring System of SG of Volgodonsk NPP
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CUCTEMBI YNPABJIEHWA N KOHTPOJ1A

BecTpoH — onbIT U 3PPEKTUBHOCTb
B aBTOMaTM3aLuuu ynpasneHma ASC

V| BECTPOH

BECTPOH

KoHTakTHaa nipopmaums:
YKpauHa, r. Xapbkos, 61070,

yn. Akagemuka Mpockypbi, 1
Tenedon: +380-57-717-0601
Tenedon/dakc: +380-57-717-7956
E-mail: office@westron.kharkov.ua

XapbKkoBcKoe npeanpusatue BecTpoH
— OAHO U3 BeAyLUX YKPAUHCKUX npeanpu-
AITUA B 06N1acTU pa3pabGoOTKU CUCTEM KOHT-
ponsa u ynpaBfiieHUs ANl 06bEKTOB aTOMHOM
3HEepPreTUKMU 1 Apyrux otpacnen NPomMbiLLIEH-
HoCTU. [lesaTenbHOCTb BecTpoHa oxBaTbiBaeT
BCe€ 3Tanbl }XU3HEHHOT O LiMKAa cUucTem: npo-
eKTMpoBaHue, U3roToBJIeHne, UCNbITaHUA,
nocTaBKU, BHEAPEHUE U COMPOBOXKAEHUE B
aKcnayaTaluu.

HauunHasa ¢ 1994 roga, npeanpusaTue ocylec-
TBUWJI0 NPOEKTLI N5 46 3HEPro610KOB, pacnoso-
eHHbIX Ha 30 nnowaakax B 14 ctpaHax.

[na cBoen Npon3BOACTBEHHOW AEATENb-
HOCTM BecTpoH mcnonb3yeT NporpamMmMHO-
annapaTtHble nnatdopMbl Kak cOOGCTBEHHOM
pa3paboTKK, TaK U Beaylwmx 3apyberKHbix
KomnaHun (Emerson, ABB, Mitsubishi). Ha
A3C YKkpauHbl, Poccuun, Apmeruu, Hexum, TOC
MpaKa ycnewHo aKcnayaTupyoTcs OTKa3oyc-
TOMYMBbIE CUCTEMbI Ha 6a3e CEPUNHO BbiMyc-
KaeMoro BecTpoHOM KOMMneKca TEXHUYECKUX
cpeactB (KTC) «BynkaH/BynkaH-M», KoTopbIi
NOJIHOCTbIO COOTBETCTBYET BCEM AEVCTBYIOLMM
B 3TUX CTpPaHax HOPMaTUBHbLIM TPEBGOBaAHMAM,
BK/tOYas TpeboBaHWsA K 060pya0BaHMUIO CUCTEM
6e30nacHoOCTU. Kpome Toro, BCA NpoayKLuus
BecTpoHa nmeeT cepTuduKaTbl COOTBETCTBUS
Tpe6oBaHuaM, npeabaBasembiM ana A3C, a
TaK)Xe COOTBETCTBUSA MeXAyHapOAHbIM CTaH-
naptam ISO 9001:2008.

BecTpoH pa3pabaTtbiBaeT M MOCTaBNASET WH-
POKWIA CNEeKTp 060pyA0BaHMA, YCIYr U CUCTEM,
cpean KoTopbiX:

e MHOPMaALMOHHO-BbIYUCIUTENIbHbIE CUC-
Tembl (MBC);

® CUCTEMbl aBTOMaTU4YECKOro peryinmpoBa-
Hua (CAP);

e aBTOMAaTWU3MPOBAHHbIE CUCTEMbI panaLIn-
OHHOro KoHTtpons (ACPK);
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3 YITHITI

BLLY aHepro6noka OYAIC nocne peKoHcTpyKuuu UBC
A control cabinets room of a South-Ukrainian NPP generating unit after the data-processing system upgrade
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e CHUCTEMbl aBTOMaTUYECKOro yrnpaB/ieHus
pe3epBHbIMU AN3eSb-3NIEKTPUHECKUMM CTaHLM-
amu (CAY PO3C);

e CUCTEMbl MpeacTaBfieHns napaMeTpoB
6e3onacHocTu (CMIMB);

e aBTOMATU3WPOBAHHbIE MHPOPMALMOHHbIE
cucrembl (AUC);

e ACY Tl aHepro6nokos TAC;

e Jpyrue cuctembl, o6opygoBaHue u yc-
nyru.

BbicoKasi HaAEeXHOCTb M Ka4eCTBO NPOAYK-
uMun BectpoHa o6ecneynBaeTcs HenpepbiBHbIM
KOHTPOJIEM YU MOHUTOPUHIOM Ha BCEX CTaAMAX
€e W3roTOBNEHMUSA: OT MPOEKTUPOBAHUSA CXEM
00 HenocpeacTBEHHON COOPKM rOTOBOWM CUC-
Tembl. Oco60e BHMMaHWe yaenseTcs O0TKa3o-
YCTOMYUBOCTHN PaboTbl CUCTEMDbI, @ TaKKe ee
3ProHOMMYHOCTH. BCsi NpoayKUMs Hawen KoM-
naHuu oTnYaeTcs yao6CTBOM B aKCNyaTaLmu,
BbICOKOW CTEMeHbd aBTOMaTU3MPOBAHHOCTH
NPOLLECCOB M CNOCOBHOCTbIO K aPDEKTUBHOM
camMoAnarHoCTUKe.

BecTpoH — 3T0 cnnaB NporpeccuBHbIX Maen
M MHOTONIETHErO ONbITa, NPefOCTaBNSAOWMA BaM
3IhdEKTUBHbIE PELLEHN AN5 aBTOMaTU3aLunu.

Moapo6Has nHdopmauums, CIMCOK NPOAYKLIMM
W YCNyr, @ TaKXKe MHOT0e APYroe Bbl MOXETe HanTK
Ha HaweM cante www.westron.kharkov.ua
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CONTROL SYSTEMS

Westron demonstrates its expertise
and effectiveness of NPP automated control

W wesTRON

WESTRON

1, Akademika Proskury st., Kharkov,
61070, Ukraine

Phone: +380-57-717-0601
Phone/Fax: +380-57-717-7956
E-mail: office@westron.kharkov.ua

Westron company (Kharkov) is one of
Ukrainian leaders in developing control sys-
tems for nuclear and other industrial facili-
ties. Westrons activity is related to all stages
of the systems life cycle - designing, produc-
tion, testing, supply, installation and opera-
tion maintenance.

Since 1994 the company has been engaged
in projects of 46 power-generating units located
on 30 sites of 14 countries.

In its activity Westron uses hardware-soft-
ware platforms of its own development as well
as platforms of the leading foreign companies

(Emerson, ABB, Mitsubishi). Fault-tolerant
systems based on Vulkan/Vulkan-M hardware
produced by Westron are operated successfully
at NPPs of Ukraine, Russia, Armenia, Czech
Republic and thermal power plants of Iraqg. The
hardware is in full conformity with the require-
ments effective in these countries including
safety specifications. Besides, all products of
Westron have received certificates of conform-
ance to requirements to NPP and certificate of
conformance to 1ISO 9001:2008 international
standards.

Westron develops and manufactures a wade
range of equipment and systems, provides many
services, which includes:

e data-processing systems;

e automatic control systems;

e radiation control automated systems;

e automated control systems for spare die-
sel-electrical stations;

e safety characteristics presentation sys-
tems;

e automated information data systems;

e procedure automated control systems
for power-generating units of thermal power
plants;

e other systems, equipment and services.

OTtpa6oTka KomnmaeKktoB CAY P3C ana A3C B BecTtpoHe
Refining of a NPP standby diesel engine power plant automated control system at Westron

Westron ensures high quality and reliabil-
ity of its products through constant monitoring
and control at all stages of their products: from
designing to assembly of the complete system.
Special attention is paid to fault-tolerance and er-
gonomic characteristics of a system. All products
are user-friendly, highly automated and capable
to perform efficient self-diagnostic check.

Westron integrates advanced ideas and
vast experience to offer effective automation
options.

Please see our Web-site www.westron.
kharkov.ua for more information and a list of
products and services.
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CUCTEMBI YNPABJIEHNA 1 KOHTPOJIA

000 «Kb TEXHAB>

Poccusn, 249034, Kanyxckas o6n.
r. O6HMHCK-4, a/a 4039

Ten.: (48439) 3-44-33, 9-70-22
E-mail: teh@xdx.ru

000 «Kb TexHa6» cneunanusuMpyeTcs Ha
nocrtaBKax o6opyaoBaHUsA, 3anacHbiX YacTew,
pacxoAHbIX MaTtepuanoB Ha 06bEKTbl aTOMHOM
3HepreTuku Poccumn, 6inKHEro u ganbHero 3a-
py6exbs. JiuueHsun degepanbHoit cnyK6bl No
3KO0/I0rM4YeCKOoMY, TEXHOJIOrMYECKOMY U aTOMHO-
My Haasopy N2 MO-02-101-0309 ot 27.04.07 r.,
N2 M0-02-101-0310 o1 27.04.07 r., N2 L|0-03-101-
5401 ot 16.04.2010 r., N° L|0-02-101-5402 ot
16.04.2010 r.) Ha NnpaBO BbINOJIHEHUSA PaGOT U
npejocTaBieHue ycayr Npu aKcnayaTauum aenc-
TBYIOLUX U CTPOSALLMXCA aTOMHbIX CTaHLUMA.

Mbl UMeEM MHOIONETHWUI ONbIT PaboTbl C aTOMHbI-
MM 3NEKTPOCTaHLMSIMU PoCCHM, GNMKHErO U JanbHEro
3apy6exbs.

C 1993 roga 000 «Kb TexHab» ocywecTBnseT
noctaBKy Ha banakoBcKyto, KonbcKyto, CMONEHCKy!0,
JNexuHrpaackyto, Kypckyto ASC (Poccus).

C 2002 roga — Ha ASC «[MTAKLL» (BeHrpus).

C 2003 roga — Ha BonrogoHcKyto 1 KanuMHUHCKyto
A9C (Poccus).

C 2004 ropga — Ha 3anopoXcKyto U PoBeHCKyto
A9C (YKkpauHa).

C 2005 roaa — B HASK YKkpauHbl, XMeNbHULKYO
n FOxHoyKpanHckyto ASC (YKkpauHa).

C 2008 roaga — Ha ApMsHcKyto ASC.

C 2008 ropga - OAO «MCK «ATomcTpon»
(r. Mocksa).

C 2009 roga — Ha PIYM «"XK».

C 2010 roga — Ha bunnéuHckyto A3C.

C 2011 roga — B 3A0 «ATOMCTPOM3IKCMIOPT».

Y 000 «Kb TexHab» 3aK1toHeHbl AUCTPUOBLIOTOP-
CKME U AUNEPCKUE COrnalleHnst Co Cneayolmmm 3a-
BOAMW-U3rOTOBUTENAMMU:

— 000 «CHUWUM-ACKYP» (cuctembl BHYTPUpEaK-
TOpHOro KoHTpons CBPK-M);

— XapbKOBCKWW TrOCyAapCTBEHHbIV NpUMbopo-
cTpouTenbHbIM 3aBog UM. T. I LLleBYeHKo (aBTOMaTH-
3UpPOBaHHbIE CUCTEMbI YNIPaBIEHUS U PErYIMPOBaHMUS
TEXHONOTMYECKMMM NPOLLECCAMU TYPOUHHBIX OTAENEHW

y

MpoayKuusa Hay4yHO-NPOU3BOACTBEHHOIO
npeanpuatua «<3KPA». LLIkad cTaHLMOHHOIO
o6opyaoBaHus cepum LW91111

76 ATOMHbIV MPOEKT

ACP TO, Bruitoyasi AICP 1 CKMBT, 1 peaKTopHbIX oTAe-
neHun ACP PO; nporpaMMHO-TEXHUHECKME KOMMNEKChI
aBTOMaTU3MPOBAHHbIX CUCTEM KOHTPONS U YNIPaBneH!s
TEXHONOrMYECKMMU NPOLLECCaMMU 3HEPTOBIOKOB);

— OAO «Tennonpu6op», r. PazaHb (Npeobpa3oBa-
Tenu aasnexus «Candup-22P», MP, 6510KM NuTaHus,
nnadparmbl, CUrHaNM3aTopbl U JaTYUKK-pENe YPOBHS
n notoka POC, ypoBHemepbl PUC);

— 000 «OKB CTIl», r. OGHUHCK (KOMMJIeKCbl U3Me-
peHunsa pacxofa Bo3ayxa);

— 000 HIMM «KomnneKcbl 1 cuctemsl», T. MeH3a
(cpeacTBa NPOMBbILLNEHHOM aBTOMaTU3aLMK Ha OCHOBE
komnnekca MACCAT);

— OAO «BHUWMASH», . Cymbl, YKpauHa (3an4actu
K HacocaMm, nnactuH4atble MypThbl U T. 4.);

— AOOT «3aBoj ABTOMaTUKa», ADMEHUS (CUCTEMBI
MHAYCTPUaNbHOW aHTUCENCMUYECKON 3allMThl, BTO-
puYHble NpUbopbI);

— OAO «Kpwuctann», r. Yconbe-Cuéupckoe (CLmH-
TUNASLUMOHHBbIE aeTeKTopbl CAH);

— OAO «ABC 331M ABTOMaTH3aLus», I. YHeGoKcapbl
(M30 vcnonHuTeNbHblE MEXaHWU3Mbl);

— PYN «B330», r. BUTE6CK (M3MEPUTENU MOLLHOCTH,
BOJILTMETPbI, CTPENOYHbIE NPUBOPBI);

— dryn «<HUU dursnyecknx nuamepeHuinn, r. NMeHsa
(aMcTaHUMOHHbIe yKa3aTenu [1Y, curHanusaTopbl ypoB-
Ha CY, curHanuaatopbl Temnepatypbl CT);

DOTO3NEKTPOHHbIN
YMHOXUTeNb ®JY
Npou3BOACTBA
OAO «3KPAH»,

r. HoBocuGupck

Mukponpoueccop-
Hbl Nnpeo6pas3o-
Bartenb «Candpup
22MP» npou3BopjcC-
T8a OAO «Tenno-
npuéop», r. PasaHb

— OAO «9neKktpotepmomeTpus», I. JlyuK, YKpauHa
(Tepmonapbl, ra3o- 1 TENI0CHETHUKK);

— HIMO «Tepmonpbinagy, r. JIbBoB, YkpauHa (Tep-
mMonapsl);

— OAO «Cymckoe HIMO um. M. B. ®pyH3e»,
r. Cymbl, YKpaunHa (Hacochl, LeHTpUdyru, ra3ofyBku
M 3an4acTu K HUM);

— 3A0 «mgpomatucepBucr, I. MocKkBa (Hacochl
3an4yactu K HUM);

— AOOT ®IXK «Bbicokasa QHeprus», r. MockBa
(aBuratenun 0,4 kBT B ucn. «ana A3C» knacc 6e3o-
nacHocTu 3H);

— 000 «ATomcneucepBuce», . BOnrofoHCK (HecTaH-
napTHoe o6opyaoBaHue, 61oku TOHB, KomnneKkebl Ans
MOJEpPHU3aLMK Neperpy304HbIX MalLKH);

— OAO «3kpaH-0OnTuyeckune cuctemsbl», r. HoBocu-
6UpPCK (PIY — HOTOINEKTPOHHbBIE YMHOXKUTENN);

— 000 HMM «9KPA», 1. He6oKcapbl (3aluTa cTaH-
LIMOHHOro 060pyaoBaHus, WKadbl cepmm LIS 1110...
1113, MMKpOnpoL,eccopHble ycTpoincTea P3A);

— 000 «KaHganaKLLCKWI ONbITHO-MEXaHUYECKNI
3aBoj», . KaHpjanakwa (HectaH-
[apTHble MEeTalIOKOHCTPYKLMH,
o6opyaosaHue ans ASC);

— 000 HNM «Mynbe», . ben-
ropoj (yCTPOMCTBO 3NEKTPOHHO-
31IeKTPOMArHMTHOe NpPOTUBOHA-
KunHoe Y3).
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MHOrooGOpPOTHbIN INEK- U3mepuTenbHbIi

TpomexaHuam MOM-100 npeo6pasoBareib
npoussoacTea OAO E855 npousBoacrBa
«ABC 39uM ABTomaru- PYNn «B330M»

3auusa» r. YeGokcapbl r. Bute6¢ck

NprGOPHON NPOAYKLIMM NPEANPUATUIN-U3rOTOBUTENEN
Ha 06BbEKTbI A4ePHON aHEPreTUKK Poccum, 6inKHero
W JanbHero 3apybexbs.

000 «Kb TexHa6» aBnseTca opULUaIbHbLIM
aunepom KomnaHuu 3A0 «<ABBK-ACY», . OGHUHCK,
KOTopoe coBMecTHO ¢ naptHepom 3A0 «Baltijos
informacines sistemos» npeanaraetT HoBoe KOM-
nJieKcHoe pelueHue gasa ACY Tl A3C - 6a30Bbiit
KomnieKkc CucteMbl aBTOMaTU3MPOBAHHOIO KOH-
Tponsa u ynpasneHusa BISMARC.

CAKY BISMARC saBnsieTcsi COBPEMEHHOW CHC-
TEMOW, KOTopasi MOXET ObITb CKOHUIypupoBaHa u
Mcnonb3oBaHa NPaKTUYECKU AN niobbix BUAOB 3a-
[la4 MOHUTOPUHIra U ynNpaBfieHUs TEXHONOrMYECKUM
npoweccom. CucteMa UMeEET apxXMTEKTYPY «KIIMEHT-
cepBep» C opraHnaalmei nepegayum gaHHblx no TCP/
IP n pesepBupoBaHuem cepBepoB. lporpammHoe
obecneyeHne cepBepa BbINONHAET C60P AaHHbIX OT
KOHTPONINEPOB, X 06paboTKY, apx1MBaLMio, B TO BpEMS
KaK KIMeHTCKMe NPUNoKeHns oTobparkatoT AaHHbIe B
pexrMme peanbHOro BPEMEHU U OCYLLECTBASIOT B3a-
MMOJEeNCTBUE C Nonb3oBaTteneMm. B pacnpeaeneHHom
KOHOUIYpaLIMK Kaxabli y3en MOXET BbINOHATb PO/b
cepsepa 1 knnenTa. BISMARC goctynHa Ha nnatdopme
Linux nnn Windows.

MNMoacuctema BBOAA/BbIBOAA CTPOUTCH Ha 6ase
o6opynoBaHuna Komnanun RTP Corp. MoryT npume-
HATbCS KOHTPOJ1EPbI M KapTbl BBOAA,/BblBOAA CEPUMA
RTP2300,/2500 unu1 RTP3000.

Pe3ynbrathl roBOpSAT camu 3a ce6s:

— Bpems peakuuu 12 mcek;

— WHWUMATUBHbIE CUTHaNbl C perucTpauuen
1 mcek SOE (aHanoroBble 1 AUCKPETHbIE);

— HapaboTKa Ha oTKa3 (MTBF) 6onblue 4em 2500
ner;

— BpeMsi I0XHbIX cpabaTbiBaHuit (MTTFS) 6onbLue
yem 3000 ner;

— CpeaHss BEPOSTHOCTb OWMGKM MO 3anpocy
(PFDavg) B npegenax 4.56x10-5;

— HauBbICLIAs PaboTOCNOCOGHOCTb (LLESI0CTHOCTb):
SIL 1-3;

— cneuuanbHble MOAYIN ANs yNpaBieHUs C LMK-
oM 1Mc (K NPUMeEpY, POTaLMOHHbIE MalUMHbI UK
3K30TEPMUYECKNE XMMUYECKME PEaKLIMN).

Bceo6bemntowas guarHoctuka RTP nossonset
BbISIBUTb Cefytolmne BO3MOXKHbIE CO0M U OWMOKK B
paboTe cucTembl:

— 06pbIB IMHWI BBOAA/BbIBOAA;

— NpeBblEHNe JONYCTUMbIX 3HAYEHWUW Ansa nnat
aHanorosoro BBOAa;

— BHYTPEHHMWE OLWKNBKKU nnat
BBOJAa,/BblBOAA;

— BHYTPEHHWE OLIMOKM KOHT-
ponnepa Laccy;

— BHYTPEHHMWE OLIMOKM LIEHT-
panbHOro KOHTponnepa.

Cuctembl c6opa AaHHbIX,
peann3oBaHHble Ha 6a3e KOHT-

NOCTaBKM U3A€enii rapaHTUPOBaH-
HOrO KayecTBa B CXKaTble CPOKM.
Mbl oTBeYaeM 3a Ka4yecTBO Moc-
TaBNSeMoi NPOAYKUMU nepes 3a-
Ka34yMKOM, BefIeM BMECTE C HWUM
peKnamaLMoHHyto paboTy Nno npo-
[YKLUMK, He oTBevatolLer HopMam

ponnepoB RTP, ycnewHo aKkcny-
aTupytoTcs Ha UrianuHckomn ASC,
KanuHuHckon A3C, HosoBopo-
Hexckon ASC, ApmsiHckoin A3C,
TemenuHckon ASC 1 Ha MHOIMX
[PYrux aTOMHbIX CTaHLMSX BO BCEM
MUpe.

TY n FTOCTam. Ha nocraBnsiemyio
HaMK1 NPOAYKLMIO pacrnpocTpaHs-
0TCS rapaHTUW 3aBOJ0B-U3rOTOBM-
Tenen B NolHOM o6beme.

Bce BblleyKasaHHOe No3Boss-
€T HaM B TeyeHue 15 net ycnewHo
OCYLLECTBNSATL MOCTABKU U3LENMI 1

K A Y Y e A

B 2010 roay BbinonHeHa noc-
TaBKa Ha CmoneHckyo ASC CAKY
BISMARK Ha 6a3e KOHTpo/11epoB
RTP2500, Kotopas 6yaeT ynpas-
NATb YCTAHOBKOW LEMEHTUPO-
BaHUS KUOKUX PagUOaKTUBHbIX
OTXOJ0B.
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OTKpbITOE aKLHOHEepPHOEe 061 eCcTBO
«CneynanbHOe KOHCTPYKTOPCKOe Glopo
CHCTEM NPOMBbILIIEHHOW aBTOMaTUKHW»

(OAO «CKb CIA»,
r. Yeobokcapoi)

428018, YeGoKkcapbl, yn. AbaHacbeBa, 8
lTeHepanbHbIN AUPEKTOP —

AnexcaHpp CepreeBuu4 3eneHeB

(8352) 45-77-14 (npuemHan)

(8352) 45-11-92 - TeXHUYECKHUH AUPEKTOP
(pa3pa6oTka)

(8352) 45-89-50, 45-84-93,

45-69-98 (oTpen npopax)

E-mail: admin@skbspa.ru, om@skbspa.ru
www.skbspa.ru

MepBbiit 6€CKOHTaKTHbIA nycKaTtenb ®L-
0650 pna A3C 6bin paspa6otaH B CKb ClMA B
1989 r. B 2009 r. KOHCTPYKLUA NyCcKaTesa 6bina
nepepa6otaHa nop 2-1 Ki1acc 6e3onacHoCTH,
M nycKaTtesnb cTan Ha3biBaTbcA ®LI-0650A. Ha
CerogHAWHUA JeHb 3aBepLieHa MoAepHu3a-
uua 6eCKOHTaKTHOro nycKkarens ®L-0650A ¢
y4yeToM 3anpocoB noTpeGureneu.

B ®ryn «BHUMA um. H. 1. lyxoBa» (MocKBa)
yCMewHo nNpoBeAeHbl cepTUPUKALIMOHHbIE UC-
NbITaHUS MOAEPHU3UPOBAHHbIX GECKOHTAKTHbIX
nyckatenen ®L-0650A Ha cooTBeTCTBUE TPEHO-
BaHunam FOCT P 50746-2000 «CoBMECTUMOCTb
TEXHWYECKUX CPEACTB INEKTPOMArHuUTHas. TexHu-
YecKune cpeacTBa A1 aTOMHbIX CTaHUUI. Tpebo-
BaHWSA Y METO/bl UCTIbITAHUIM» U TPEBGOBaHUAM K
o6opyaoBaHu1Lo 2-ro Knacca 6e3onacHocTv (4-9
rpynna »XecTKOCTH 3NEKTPOMarHUTHOM 06CTaHOB-
KW, KpUTEPUI PYHKLMOHMPOBAHUA A).

MoaepHu3npoBaHHbIi nyckatenb GLI-0650A
COOTBETCTBYET M ApYyrMM TpeboBaHuaM, Npeab-
ABNSIeMbIM K 060py0BaHUIO 2-ro Knacca 6e30-
nacHoctv no OMNB-87/97:

— M0 CeMCMOCTOMKOCTU — | KaTeropus cenc-
MocTonKocTh no HIM-031-01;

— N0 NoXapo6e30nacHOCTN — BEPOSATHOCTb
BO3HWKHOBEHMUS noxapa He 6onee 10° B rof;

— N0 HAAEXHOCTH — BEPOSITHOCTb 6€30TKa3-
HoM pa6oTbl He meHee 0,98 3a 8000 yacos.

CUCTEMBI YMPABJIEHMA N KOHTPOJ1A

Myckatenb ®L-0650A npenHasHayeH ans
6EeCKOHTAKTHOIrO PEeBEPCUBHOMO ynpaBfieHUs
TpexpasHbIMU INEKTPOABUraTENAMMN INEKTPO-
NPUBOAOB C 3MIEKTPUYECKON MOLLHOCTbIO A0 4,5
KBT ¢ KoMMmyTauuen scex Tpex das.

U-._‘_?‘;

MaKcrManbHbI TOK Ga3bl aNeKTpoaBHUraTens
npu MNB 25% — 7 A.

MyckoBoW TOK aneKktpoasuratens — go 50 A.

[lyckaTenb o6ecneyMBaert:

— 6e3yaapHbi NYCK 3NeKTpoaBUratens,
4YTO NpefoTBpallaeT yaapHble MexaHuyeckue
Harpy3Kn Ha MexaHW4YecKue nepeaayvm NeKT-
ponpuBoaa;

— 3NEeKTPUYECKOE TOPMOXKEHUE 3NEKTPO-
[IBUratens ¢ perynupyemMblM BPEMEHEM TOPMO-
KEHUS;

— ANarHOCTMKY UCMPaBHOCTU NycKaTens;

— 3aLLUMUTYy aCMHXPOHHOIO 3NIEKTPOABUraTeNs C
KOPOTKO3aMKHYTbIM POTOPOM OT Neperpy3Ku.

B nyckatenb BBeAeHbl HOBblE GYHKLIUMK:

— KOMMYyTaLMUs paHee He KOMMYTUPYEMOW
dasbl 419 NnpenoTBpalleHna caMmoxoaa anek-
TponpuBoaa npu Npo6oe 0OAHOr0 U3 CUMMUC-
TOpOB;

— BpeMsa-TOKOBas 3alliuTa aneKkTpoaBuraTens
NS NpeaoTBpalLEHUS NTOXHbIX cpabaTbiBaHWi
TOKOBOW 3alUuTbl B MEPEXOAHbIX PEXUMaX.

MopaepH13npoBaHHas KOHCTPYKLUS CHabxe-
Ha LWWKaNomn, NporpagyMpoBaHHon B HOMWHab-
HbIX TOKax a/eKTpoABUraTens, ans ynpoLleH1s
HaCTPOMKM TOKOBOW 3aLLUTHI.

[a6apWTHbIE M YCTaHOBOYHbIE Pa3Mepbl Nyc-
KaTensa 1 cxema BHELHUX COeaAMHEeHWM MOTHOCTbIO
COBMaAatoT C paHee BbiMyCKaeMbIMU NycKaTens-
Mn PL-0650 n GLI-0650A.

r
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CUCTEMBI YNPABJIEHNA 1 KOHTPOJIA

HenabuHCKNK 3aBoj «Tensonpnoop»
AN9 aTOMHOM MPOMbILLTEHHOCTH

mmmqnm
TEM/IONPUBOP

OAO «YENABUHCKMUIA 3ABOJ
«TENJIONPUBOP>

454047, Poccus, r. YenaGMHCK,

yn. 2-a NaBeneykasn, 36

MHorokaHanbHbi# Ten.: +7 (351) 725-75-00
®dakc: +7 (351) 725-89-59
http://www.tpchel.ru

O0AO Hena6uHcKui 3aBopa «Tenaonpuoop»
MMeeT MHOTr0JIETHUH ONbIT PaGoTbl MO NPOU3-
BOJCTBY BbICOKOTOYHbIX CPE€ACTB U3MEpPEHHUS,
KOHTPOJIA U peryiMpoBaHUsi TeXHONOrnyec-
KUX npoLeccoB, 6e3onacHbIX 415 oouecTBa
U OKpyXatuien cpepbl. Bca Bbinyckaemas
NPoAYKLUA UMeeT NOoJIHbI/ NepevyeHb pa3pe-
WeHu Ha npumMmeHeHne depepanbHON CyX-
Obl MO 3KOJIOFMYECKOMY, TEXHOJIOTUYECKOMY
U aTOMHOMY Haj30py; cepTuduKaTtbl COOT-
BetcTBua FOCT P.

MpoayKumMsa Hawero NpeanpuUaTUS akTMBHO
NPMMEHSETCA B CTPaTErMyecKM BaxKHbIX Ha-
npaBfEHNSX MHOYCTPUU — METaNTypruyeckon,
MalWMWHOCTPOEHNU, HedbTerasogobbiBatoLLEN
N XMMUYECKOM MPOMbILWIIEHHOCTH, B aTOMHOMN,
TENNO— W F’MAPO3HEPTETUKE U APYrMX OTpacnax
NMPOMbILIEHHOCTH.

3aBog «Tennonpuéop» NOCTOAHHO 3aHMMa-
eTCsl COBEpLIEHCTBOBAHWEM MPOU3BOAMMOM
NPOAYKLMKN, MPUMEHSAS B HOBbIX pa3paboTKax
TEXHUYECKNE peLleHnst, UCNosib3yemMble B NpaK-
TUKE MUPOBbLIX M OTEYECTBEHHbIX MPOM3BOAUTE-
fler, a TaKKe y4uTbiBasi CBOM MHOTOSIETHWU ONbIT
paboTbl. Mbl rOTOBbI NPEAIOKUTb BamM caMble
COBpPEMEHHble cpeacTBa aBToOMaTU3aLuu, no-
BEPKMU U y4eTa NapaMeTpoB TEXHONOTMYECKMX
NPOLECCoB, a TaKXe NporpaMmMHble NPOAYKTbI
NMPOMbILWIEHHOIO Ha3Ha4YeHUs, FOTOBblE MHOTO-
PYHKLMOHaNbHbIE TEXHOJIOTMYECKHME PELLEHNS B
MOAYbHOM UCMOJSTHEHUMN.

HoBewwas pa3paboTka 3aBoaa «Tennonpu-
60p» — BUOGPALMOHHBIN CUTHANM3aToOpP YPOBHS
VibroTouch — npeaHa3HavyeHa ans onpegeneHns
npeaesibHOro ypOBHS XUIKOCTU B EMKOCTSX; Ha-
JINYUS KUOKOCTU B Tpy6ax Ans 3alimTbl HACOCOB;
obecneyeHns 3almMTbl OT NepennBa B cUCTEMaxX
OYMCTKM U dUNbTPaLMK, OXNTaXKAEHUS, CMa3KK
T 0.

VibroTouch MoOXeT NpuMeHATLCA Ha 06 beKTax
B 30Hax Knacca 1 n 2no MOCT P 52350.10-2005,
r4e BO3MOXHO 06pa3oBaHMe CMeceil ropoymx
rasoB M NapoB ¢ Bo3ayxom kateropuu IICTOCT P
51330.11-99 TemnepaTypHOK rpynnbl TS BKItO-
yutenbHo no NMOCT P 51330.0-99. CurHanusatop
MMEET B3PbIBO3aLLMLIEHHOE UCTIOSTHEHME U COOT-
BeTcTBYeT TpeboBaHmam MOCT P 52350.0-2005,
[OCT P 52350.1-2005. Kpome Toro, B npuéope
peann3oBaHa He TONbKO QYHKLMS CaMOCTOSTE b-
HOr0 KOHTPO/S CEHCOPA, HO U GYHKLINS TECTUPO-
BaHWS BbIXOAHbIX Pene, 4To 06ecneynBaeT KOHT-
posb BCEM LENOYKM aBaPUMHON CUTHANM3aLMK.
B HacTosLLMIN MOMEHT AaHHbIN NpUGOpP NPOXOANT
npouecc cepTMduUKaLun ansg Ucrnonb30BaHUsA B
aTOMHOW NPOMbILINEHHOCTH, NepeatoTcs o6pas-
Libl B OMbITHO-MPOMBILLIEHHYIO 3KCMyaTaLMIo Ha
Benosipckyto ASC.
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Yens6uHckun 3aBog «Tennonpuoop» MMeeT
NONOXUTENbHbIE PE3YNLTaThl UCNONIb30BaHUS Ha-
eV NPoAYKLMM B aTOMHOM MPOMbILLIEHHOCTU. 3TO
Buaeorpadudeckme permctpatopbl «<Memorpad
M-AC», 6ymMarkHble peructpaTopbl «TexHorpad-
160-AC», 610K Pa3MHOXKEHUSI CUIHaNO0B C rab-
BaHM4YecKkomn pasBsaskon 2000PC-AC.

Knacc 6e3onacHocTi npu6opos — 3H B cOOT-
BeTcTBMM HIM-001-97 (OMNB-88/ 97) «O6wue no-
NOXeHus obecnevyeHns 6e30MacHOCTU aTOMHbIX
cTaHuum». Knaccnoukaumsa no OTT 08042462
«[lpnBopbI M cpefcTBa aBTOMaTU3aLLMK 419 aTOM-
HbIX CTAHLWM».

CoOTBETCTBYIOT O6LWMUM TEXHUYECKUM Tpe-
60BaHMAM»: rpynna no pasmeleHunio — 5, 6a;
rpynna no 6e30TKka3HocTu — 3.

[pynna no ycToM4MBOCTM K BO3AENCTBUIO BMO-
pauuun — 1. Npurbopbl ABASOTCA CTOMKUMU K BO3-
[EeNCTBUIO CMHYcOManbHOW BUOpaLIMM YacTOTOM
oT 1 ao 120 Iy npu yckopeHun 20 m/c2.

Mo mecTy ycTaHOBKM cornacHo P[], 25 818-87
«PyKkoBoasLmni JoKyMeHT. O6wue TpeboBaHms 1
METOAbl UCMbITAHWUM Ha CENCMOCTOMKOCTb MpU-
60pOB 1 CpeAcTB aBTOMaTM3aLmMu, nocTaBse-
MbIX Ha AC» NpuMBOopPbI OTHOCATCA K rpynne «B»,
ncnonHexuve 1.

Kateropus ceiicmoctornKkoctu |, Il B cooTBeT-
ctBun ¢ HIM-031-01 «HopMbl MPOEKTUPOBaHMUSA
CEMCMOCTOMKMX aTOMHbIX CTaHUmMh». TpeboBaHus
K cercmocTonKocTh no P 25 818-87. Mpu6opbl
ABNSIOTCH CTOMKMMM, MPOYHBIMU Y YCTOMYUBBIMU K
BO3/EVCTBUIO 3EMIETPSICEHUS UHTEHCUBHOCTbIO 9
6annoB no MSK-64 npv ypoBHe yCTaHOBKM anna-
paTypbl Haj HyneBoW OTMETKOM A0 43 m.

Mpun6opbl ABASAIOTCA NOXapobe3onacHbIMU B
CoOTBETCTBMM ¢ TpeboBaHuamu FOCT 12.1.004-
91 n HIMB 247-97 «3neKTpoHHble n3aenus. Tpe-
60BaHUg noxapHon 6e3onacHocTn. MeToabl Uc-
nbiTaHWM». BEpOATHOCTb BO3HWKHOBEHWS NOXapa
oT NpnbopoB He npeBbiwaeT 10° B roa.

Mpnb6opbl COOTBETCTBYIOT TPEOOBAHUAM YC-
TOMYMBOCTU K INEKTPOMArHWTHbIM NOMexaMm
Hopmam nomexoamuccun no FOCT P 50746-2000.
[pynna ncnonHeHms Nnpn6opoB rno yCTOMYMBOCTH
K momexaM A/19 3N1eKTPOMarHUTHOM 06CTaHOBKM
cpenHen wectkoctn — Il m il

BuOGpaLUOHHbIW CUrHaNIU3aTop YPOBHSA
VibroTouch
VibroTouch level vibrator alarm

Kputepuin KayectBa GyHKLMOHUPOBAHMS NpK
UCMNbITAHUAX HA MOMEXOYCTOMYMBOCTb — A.

KnaccuédmKkaunoHHoe 0603HaYeHNE PYHK-
LMOHabHOW TPYNMbl YNPaBASIOWEN CUCTEMDI
— 3HK3 no HIM-026-2004 «Tpe6oBaHus K ynpas-
NSOWUM CUCTEMaM, BaXKHbIM Anst 6e30MacHOCTH
ATOMHbIX CTaHLUM»,

[Mpn6opbI ABAAIOTCS CTOMKMMM MPU BO3AENC-
TBUM V-WU3NTy4eHUs MOLLHOCTbIO IKCMO3ULIMOHHOW
03bl 10 50-10° paa/ 4. IKCNO3MLMOHHAsA A03a
Y-uanyyenus 3a 10 net — 50 paga.

Bce peructpatopbl UMeloT MHTepbenchl ans
nogkntoyeHns K MK RS-485, RS-232. Ocob6o xo-
Tenock 66l OTMETUTb, BUAeOperucTpatop «<Memor-
pad-M-AC». CeTeBas MHTErpaLns v yaaneHHas
nepepaya aaHHblx yeped Ethernet, RS232/RS485
(mopgem) 1 USB, noaaepKKa MHTErpupoBaHHOro
Be6-cepBepa, noneBow WwuHbl (Profibus, Modbus)
n apyxentobHbi nHtepdeic N0 ReadWin nosso-
nsoT «Memorpady» coKpallaTb BPEMS HACTPONKHK
nepes BBOAOM B 3KCMyaTaumio, yaobHo Bu3ya-
NIM3MPOBaTh M apXMBMPOBaTb COBPaHHbIE AaHHbIE
0N fanbHenwero aHanmsa. 3allMLLEHHbIN OT
HeCaHKLUMOHMPOBaAHHOMO AOCTyNa perncrpatop
MOKET ObITb YCTAHOBJIEH A/11 HE3aBUCUMOW UK
[y61MpoOBaHHON PErucTpaumm U XxpaHeHUs UH-
dopmaumm.

bonee nogpo6Hy MHbOpPMaLKIO O NPO-
ayKuun, Bbinyckaemon OAO «HensiGUHCKWUM
3aBoj «Tennonpu6op», Bbl MOXETE MONy4uUTb
Ha HalweM canTe UAn 06PaTUBLLUCH K HalUM
cneuuanucTam.

TEPLOPRIBOR JSC

36, 2nd Paveletskaya st., Chelyabinsk,
454047, Russia

Multi-channel phone: +7 (351) 725-75-00
Fax: +7 (351) 725-89-59
http://www.tpchel.ru

Teplopribor JSC (Chelyabinsk) has vast ex-
perience in manufacture of safe high-accuracy
measurement instruments and workflow con-
trol equipment. The company has all necessary
permits of the Federal Service for Ecological,
Technical and Nuclear Inspection and GOST R
conformance certificates.

The products of the company are used in the
strategic branches — metallurgy, mechanical en-
gineering, oil and gas industry, chemical industry,
nuclear industry and hydropower engineering as
well as in other branches.

VibroTouch vibratory level alarm, Teplobribor’s
newest product, is designed for detection of the
liquid ceiling level in reservoirs, for detecting
fluids in pipes with the purpose of protecting
pumps, for protecting filtration and purification
systems, cooling and lubrication systems against
overflow.

VibroTouch can be used at facilities of the
1st and 2nd classes as per GOST R 52350.10-
2005, where combustible gases and vapor can
mix with air to form the mixture of PS GOST R
51330.11-99 category of TS temperature group
as per GOST R 51330.0-99.

For more information about Teplopribor pro-
duction, please, see our web-site or contact our
specialists.




be3onacHOCTb U 3alUuTa.
O6cnyxuBaHune ASC
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BE3O0MACHOCTb W 3ALLUMTA

O TUNOBBLIX MPOEKTHbIX PeLIEeHNAX

lleCUC

TEFSNTE P RN

3A0 «|ECUC HUKUPIT»

440013, r. NNen3a, yn. Yaagaena, 62
Ten.: (8412) 900933 (cekpeTapb),
(8412) 572460 (npoeKTHbIN oTAEN)
®dakc: (8412)900933

E-mail: info@cesis.ru

www.cesis.ru

A. B. ®uaunnos, Ha4Ya/llbHUK MPOEKTHOIr0O
otpena 3A0 «lleCUC HUKHUPIT»

B cepeauHe 2011 roga B UHTEpHeTe no-
IBUJICA HOBbIA pecypc www.cesis-proekt.
ru, npegHasHa4YeHHbli ANA cneLuuaanucToB
B cpepe 6e30MacHOCTU rpa>KAaHCKUX, BO-
€HHbIX U 0C060 BaXXHbIX FrOCyAapCTBEHHbIX
06beKToB. Web-cat npeacrtaBnsietr co6oun
CNpPaBoO4YHO-UHPOPMALIMOHHYIO CUCTEMY TH-
NMOBbIX MPOEKTHbIX PELEeHU No co3aHUI0
aBTOMATU3UPOBAHHbIX CUCTEM PU3UYECKOM
3awWuTbl 06beKTOB. UHPOpMaLMOHHas cucre-
mMa pa3pa6oTtaHa u noaaepxuBaertca LleHT-
poM cneyuanbHbIX UHXKEHEPHbIX COOPYKEHUMN
Hay4Ho-uccnegoBaTeibCKOro U KOHCTPYKTOP-
CKOI0 MHCTUTYTa PafiM0O3/IEKTPOHHOW TEXHUKHN
(3A0 «LjeCUC HUKUPIT»)

MpeanocbiNnKu

B 2009 roay komnaHus «LleCUC HUKNPIT»
NpPUHUMaNa akTMBHOE y4yacTue B pa3paboTKe
TUNOBbIX NMPOEKTHbIX peweHun (TINP) ana aBTO-
MaTU3MpPOBaHHbIX CUCTEM GUBNHECKON 3aLUUThI
aTOMHbIX aneKTpocTaHumi. TIP oxBaTbiBanu Kpyr
06LMX BOMPOCOB Ha CTaiMn MPOEKTUPOBaHUS.
Hapo npu3Hath, YTO OHM Aanu NONOXKUTENbHbIN
3hdEKT M CTann 04YEeHb XOPOLLIMM MOACMNOPLEM
[15 NPOEKTUPOBLLMKOB U PyKOBOAUTENEN CYKO
6e30MacHOCTY aTOMHbIX OOGBEKTOB, NOCKOJIbKY
NO3BONSIN BbINONHATb NPOEKTUPOBAHME C yye-
TOM BCEX COBPEMEHHbIX Tpe60BaHWUIN HOPMaTUB-
HOWM JJOKYMEHTaL MK,

CnycTs ABa roga ata pa6oTa Bbllwna Ha
HOBbIM ypoBeHb. Halwunm npeanpuatuem Gbina
pa3paboTaHa cnpaBoO4YHO-UHOPMALMOHHAA
cuctema (CUC), tHpopmaLMOHHbIE BaHKK KO-
TOPOW coaeprKaT AeTanbHO npopaboTaHHblie TIP,
4YTO MO3BONSET MPOEKTUPOBLLMKAM 3KOHOMUTb
BpeMs — He n3obpeTaTtb Benocunes, a BbiopaTtb
onTUManbHbIv BapuaHT TINP 1 npuBa3aTh ero K
KOHKPETHOMY OObEKTY.

O cucreme

Pa6ota no co3pgaxuto TMP LeCUC HUKWU-
P3T Havanacs elle B KoHLe 90-x. MNpeanpuatue
pacnpocTpaHano cob6¢TBeHHble TIP meToaom
pacCblIKK AUCKOB NOTEHUMaNbHbIM NapTHepam
M KOHCY/NIbTUPOBAJIO NPOEKTHbIE OpPraHn3auuu,
3aHMMalOWMNECcsHs MHXEHEePHO-TEXHUYECKUMMU
cpeactBamu duanydeckon 3awmtol (MTCP3).

MoxxHo cka3zartb, 4yto CUC TIP nosBunacs He
Ha NycTOM MecTe, a iBMNach JIOrMYECKUM NPOA0S-
YKEHWEM U TBOPYECKUM Pa3BUTUEM TOIO MPOEK-
Ta. B ee ocHOBY fler MHOrofIETHUI OMbIT PaboThI
cneuyunanunctoB LUeCNC HUKUPIT no co3agaHuto
KomnnekcoB MTCP3 Ha aTOMHbIX 3/TIEKTPOCTaH-
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umsx. Tak Kak B 061aCTU NPUMEHEHUS UHKEHEP-
HO-TEXHUYECKMX CPEACTB OXPaHbl 3aKOHOAATENS-
Mu Mogbl Hapagy ¢ LLleCUC HUKUPAT asnsitotcs
Takne KoMnaHuu, kak 3JIEPOH n HUKUP3T, To
npu cO34aHUN CUCTEMbI BbIIM MCNONb30BaHbI
pa3paboTKK U 3TUX OpraHM3aLmi.

besycnoBHo, CUC nocTpoeHa B KECTKMUX
paMKax OCHOBHbIX MONOXEHUM U CTaHAapPTOB
CyLeCcTBYOLWEN HOPMATUBHON AOKYMEHTALIMW.
CnepyeT OTMETWTb, YTO B aTOMHOW OTpac/v B OT-
fiM4me oT APYrux oTpacnen ecTb 3aKOHOAATENbHO
YyTBEPKAEHHAs HOpMaTMBHas 6a3a.

MpuknagHasa uenb cosgaHua CUC TIMNP
— OKazaHue NPaKTU4EeCKON MOMOLLM MPOEKTU-
POBLIMKaM 06BbEKTOB aTOMHOM OTpaciun. Cuctema
3HaYMTENbHO 06NEervyaeT BbiNOJHEHWE MPOEKTOB
B COOTBETCTBMMU C COBPEMEHHBIMU HOPMATUBa-
MW 1 TpeboBaHUAMK. B HEN MCNONb30BaHbl Kak
HoBeNWHWe pa3paboTKKU, TaK U MPOBEPEHHbIE
BpEeMeHEeM MPOeKTHble pelleHus. Haxoaswme-
cs1 B CUC npoeKTHble pelleHns npegHas3Ha4€eHbl
ansg obopMneHus paboyen JOKYMeEHTaLMn U co-
PUEHTUPOBaHbI Ha NPOPaBOTKY UCMONHUTENEM
neTtanen v yanos.

Heo6xoagMMo OTMETWUTb, YTO BCE Y3Mbl B
[OKyMeHTax cucteMbl 0bOpMIeHbl B dopmate
pa3paboTku (Autocad).

Kak 3Tum nonb3oBarbCcA?

Monb3oBaTbest CUC TIMP MOXKHO COBEPLUEHHO
BECMJ/IATHO.

Mocne pernctpaumm Ha Web-cante www.
cesis-proekt.ru 3anpoca ot 3aMHTEPECOBAHHON
opraHuM3auunu U noanucaHus (Qonyckaetcs B
3IEKTPOHHOM BMAE) AOrOBOPA O KOHOUAEHLM-
anbHOCTKM Noslydaemon HdopmaLnm JaHHOM op-
raHM3auUuu NprucBanBaeTCs NOMMH U BblaaeTcs
naposb ans nonb3oaHusa CUC TIPR.

[pn aTOM ecTb 0AHa HeManoBaxHas AeTanb:
npu Bblga4ye orMHa 1 Napossa 3a Kax/abiM Nosb-
30BaTefIeM 3aKpenNsSeTcs OTBETCTBEHHbIN crie-
LIMaNUCT Hallero NpeanpuaT1s, KOTOpbIn B Aalb-
HeWlwem 6yaeT oTBe4YaTb Ha BCe BO3HMKatoLMe
y MPOEKTMPOBLLMKa BONPOCHI B pexxrMMme on-line.
TaknM 06pa3oM, Mbl paboTaem HarnpsiMyto C UC-
nosHuTeNnem. 3To NpaBMIo pacnpocTpaHaeTCcs Ha
BCEX HallWxX Nosib30BaTeNnen n aBNSeTcs 0OgHUM
M3 HalLMX CEPBUCHbIX CTAHAAPTOB.

B ToM cny4yae, Koraa Hal cnewuuanucT He
MOXKET AaTb HEMEA/IEHHbIV OTBET, Mbl NpuBe-
KaeM crneuuvanuctoB ApYyrux Halwux nogpasge-
JIEHUI, KOTOPblE AAatoT KOHCYNbTaLMK, BKIOYas
noapasaeneHns, KOTopble 3aHUMAOTCS MyCKO-
Hanagkow, a Takxe cneunannctos HUKUPIT un
Opyrux BeayLmx B 9ToM 061acty opraHn3almm.
Mpn HeO6X0AMMOCTU Mbl MCMONb3YyeM BECb [0-
CTYMHbIA HAM Hay4HO-NPaKTUYECKMUI ONbIT. M03-

TOMY BCe BOMPOCHI, KaK NpaBuso, peLlatoTcs B
KpaTyanlumm CPoK.

Cucrema B pa3BUTHH

Mbl NOCTOAHHO MOMNOAHAEM MHDOPMALIMOH-
Hble 6aHKkM CUC TMP u nnaHupyem passuBaTtb
ee janblue. Tem cambiM Mbl MO3ULIMOHUPYEM HE
TONMIbKO CBOIO MPOAYKLMIO (3arpaxaeHus, Bopo-
Ta, NPOTMBOTapPaHHbIe YCTPOWUCTBA U T. [.), HO U
pa3paboTKK APYrMx NPeanpuUaTui.

Mebi cozganu CUC TIP and toro, 4To6bl Npak-
TUYECKM MOMOYb CreLManncTam NPoEeKTHbIX opra-
HU3auwmW. B yBepeHHOCTH, YTO cO3AaHHas HaMu
MHPopMauunoHHasa cuctema TIP 6yaeT MHTepecHa
BCEM MPOEKTHbIM OpraHn3aLmsam, Mbl JeAMMCs ¢
HUMK 3TOW MHDOPMaLMen 6ecnnaTHo.

CnpalwmnBaeTcs: Ans 4ero Mol 310 aenaem?

Bo-nepBbix, B ciydae NpUMEHEHNs Halen
npoayKuunu (komnnekcos NTCP3 nponssoac-
m8a 3A0 «LUeCUC HNKMUP3T») B COOTBETCTBUM C
TpeboBaHUAMM NPOU3BOAUTENS U C YHETOM pe-
KOMEeHAaLMM HallMX CneunanncToB y 3aKka3ymKa
He 6yZeT K HeM NPeTEH3MM Ha NPOTSAXEHUU BCErO
nepuofa aKcnayaTaumu.

Bo-BTOpPbIX, Mbl CYMTAEM, HTO MPULLIIO Bpe-
MS KOHUEeNTyanbHO MEHATb NOAX04bl K paboTe.
B aaHHOM cnyyae B CBOMX OTHOLIEHUSAX C MPO-
EKTUPOBLLMKaAMK Mbl MEPEXOANM OT CXEMbI «3a-
Ka34MK—UCNONHUTENb» K B3aWMOBbIFOAHOMY
napTHepcTBy. [pn 3TOM Mbl FOTOBbI BMECTe ¢
napTHeEpamMu HECTU OTBETCTBEHHOCTb 3a rpamMoT-
HbIX BEIGOP NPV NPUHATUM PELLEHUS MO CO3LaHMIO
Komnnekco UTCDH3.

Hago npwuaHatb, 4TOo co3paHue CUC TIMP
NoJIy4MI0 WNPOKUI OTKIIMK Y CNeLnanucToB He
TO/IbKO B 06NACTU aTOMHON 3HEPreTUKK, HO U
TaKWX OTpacsien, Kak aBraLms, }ene3HOA0POXK-
HbI TPAHCMOPT, 3HEPreTUKa n HedbTerasosas
NPOMbILWNEHHOCTb.

Hawe npegnpusatve paboTaeT € KaxAabiM
06BbEKTOM MO Ceaylolen cxeme: NpoeKTUpo-
BaHWe — NPOM3BOACTBO — MOHTaX — o6paTHan
CBAA3b C 3aKa34YMKOM B NepMOA IKCcryaTalmm
Halero o6opynoBaHus. bnarogaps 06LWMPHOCTH
M MHOrOrpaHHOCTU pellaemMblx HamMK 3ajad, a
TaKKe KOMIMIEKCHOMY MOAXOAY K UX PeLUIEHNUSIM
HaKOMEH YHUKalNbHbIK OMbIT B NPOEKTUPOBa-
HWM 0OOBLEKTOB, B TOM YKCIle B 061aCTh aTOMHOM
3HepreTMkn. MMeHHo noaTomy cerogHs npea-
fnlaraloTcsl rotoBble, ONTUMAanbHbIE PELUEHUS,
KOTOpble CyWeCTBEHHO COKpaljaloT Bpems v
3aTpaThbl NPU CO34aHUN KOMMIEKCOB MHMKEHEP-
HO-TEXHUYECKMUX CPeacTB GM3MYECKON 3alluTbl
NIO60M CNOXKHOCTH.

CUC TNP.
MpoTuBoTapaHHoe
YCTPOWUCTBO

¢ yHaamMeHTOM




[TporpaMmmHbIK Komnnekec bCB-4

= GESOMACHOCTh

3A0 «KOMNAHUA
BE3OMNACHOCTb>

115191, Mockea, 3-a PouuHcKkas yn., . 6
Ten.: (495) 234-3311

dakc: (495) 737-9268
office@bezopasnost.ru
http://www.bezopasnost.ru

3A0 «<KomnaHusa be3sonacHoCTb» Bbinyc-
KaeT NporpamMMHbIA KOMMEKC Noj MapKown
BCB yxe 6onee 10 net. Komnnekc 6CB-4 - ato
MHorodyHKLHUOHa/IbHasA cuctema aast UHpop-
MaLMOHHOIr0 06 beiMHEHUA U LLeHTPaIu30BaH-
HOro ynpaBJieHUsl pa3/IM4YHbIMU TEXHUYECKUMMN
cpeAcTBaMM M cUCTEMaMM OXpaHbl, KOHTPONS
AocCTyna U BUAEOHaGNI0AEHUS.

MHOroneTH1UIM NONOXKUTESbHbIN OMNbIT UHCTa-
NALWIA M 3KCNNyaTalyu AaHHOT0 NPOAYKTa, a TaKkkKe
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CPOOCTRA OXPAHE

UenTtpaneHoe
anaHue

MOCTOSIHHas NOAAEPKKa 1 ero MoAepHM3aLLMs Cro-
cob6cTBOBaAMN 3aKtodeHnto B 2003 rogy KOHTpaK-
Ta Ha OCHalleHWe 0co60 OXpPaHsieMblX 0GbEKTOB
BeAeHns MuHuctepcTBa 060POHbI, aKTUBMU3ALLMK
paboTbl C 06bEeKTaMMn aTOMHOM HEPTETUKM, a TaK-
YKe OCHallleHHIo cucTeMon 6esonacHocTy Canbim-
CKOro HeTAHOro MecTopoXzaeHus. B HacTosee
Bpems Komnnekcamu bCB o6opyaoBaHbl banakos-
ckasa ASC, benosipckaa ASC, bunuéuHckasa A3C,
Konbckas ASC, Kypckast ASC, HoBoBOpoOHeKCKas
A3C, CmoneHckas ASC.

BbICOKM ypOBEHb MPOEKTHbIX U MOHTaXHbIX
paboT o6ecneynBaeTca NOAroTOBKOW M MOCTO-
AHHbIM MOBbIWEHNEM KBanuduKauum coTpya-
HUKOB NPeANnpuaTUS B COGCTBEHHOM y4e6GHOM
LleHTpe.

Pegynbtatom aKTMBHbIX pa3paboToK Mo pac-
LUMpEeHUto GYHKLMOHaNbHbBIX BO3MOXHOCTEW, NO-
BbILIEHWNIO TAKTUKO-TEXHUYECKNUX U YNYYLLIEHUIO
3ProHOMUYECKUX XapaKTEPUCTUK Ha OCHOBE COB-
PEMEHHBIX BbIYMCNUTENBHbBIX CUCTEM U MHHOBALM-
OHHBbIX TEXHONIOTMI CTan BbIMYCK MPOrpaMMHOro
Komnnekca bCB-4.

OTAnymTenbHas oco6eHHOCTb HOBOIO Mpo-
Aykta KomnaHun be3onacHOCTb — BO3MOX-

TexHueckme
\\Eﬂﬂﬂtfsa QHPEHL!

BE30MACHOCTb 1 3ALLMTA

HOCTb paboTbl MO ynpaBieHMeM MHOXecTBa
COBPEMEHHbIX onepaumuoHHbIX cuctem. 6CB-4
MOXeT paboTtaTb noj ynpasneHvem 32- n 64-
paspsagHbix Bepcun Windows, noj ynpasJieHu-
eM Linux-noao6HbIX onepaumnoHHbIX CUCTEM (B
4acTHOCTH, oTeyecTBeHHbIMU — OC ALT Linux n
cneumanbHo pa3paboTaHHow ans MuHucTepcTBa
o6opoHbl Poccnn OC MCBC 3.0), nog ynpaBne-
Huem Mac OS.

MNMopaepykka Heckonbkmx CYB/, (PostgreSQL,
JInnTep-BC, Oracle), a TakKe HECKOSIbKUX Bapu-
aHTOB pa3BepTbiBaHUsA CucTeMbl (aBTOHOMHAS,
LleHTpanM30oBaHHas, pacnpeaeneHHas uim MmHo-
rocepBepHas cuctema).

MporpamMmmHbin Komnneke BCB-4 npumeHstoT
[Ns opraHM3aLmm cucTemM NPOTUBOKPUMUHAIb-
HOW, @HTUTEPPOPUCTUHECKOW M MPOTUBOMOXKAP-
HOWM 6€30MaCHOCTU C UCMONb30BAHMEM TEXHUYEC-
Kunx cpefcts oxpaHbl (TCO), KOHTpons Aoctyna u
BuaeoHabnoeHns. Kak B coctaBe oTAeNbHbIX
DYHKLMOHaNbHbIX CUCTEM 6€30MacHOCTH, B TOM
yucne: cucteme KOHTPONs v ynpaBfieHns JOCTy-
nom (CKY/Z), cucteme oxpaHHO-MOMapHOM CHr-
Hanusaumm (COlC), cucteme oxpaHbl 1 3aLLUTbI
OT NpOoHMKHOBeHMS (CO3IT), cucteme 0XpaHHOro
TenesuaeHusa (COT), TaK 1 B coCTaBe UHTErpU-
pPOBaHHOM cUCTEMbI 6€30MacHOCTH, 06 bEANHSA-
loLern HeCKONbKO pa3HOTUMNHbLIX Noacuctem. B
3TOM cny4dae Komnnaekc bCB-4 o6ecneynBaet
BO3MOXHOCTb OTOGPaXKeHMS Ha OAHOM 3KpaHe
MHbopMauum ot Ntobbix TMNoB TCO, MHTerpunpo-
BaHHOe yrnpaBneHune paboton Bcex Tunos TCO
C OHOM KNaBuaTypbl, a TaKXKe aBToMaTUyecKme
peaKLmMK Ha cobbITUS B APYTrnX GYHKLMOHaNbHbBIX
cucteMax 6e30MnacHoOCTy.

OAHMM U3 OCHOBHbIX KOHKYPEHTHbIX NPenMy-
uectB KomnneKkca bCB-4 aBngetca cepTuduKka-
umns B Cucteme ceptuduKaLmm obopyLoBaHus,
n3aenni 1 TEXHONOMMI ANs SAEPHbIX YCTaHOBOK,
pafnaunoOHHbIX UCTOYHUKOB M MYHKTOB XpaHe-
HUS B Ka4ecTBe YNpaBAsoLWero NnporpamMmmMHoro
o6ecneveHuns ans CO3MM n COT.

Haunbonee ontumanbHo BCB-4 noaxoaunT ans
MCNonb30BaHMA B cucteMax obecneyeHus be-
30MacHOCTM Ha 06bEKTaxX CPEAHENO U KPYMHOIo
pa3mepa, C TepputTopmanbHO pacnpeneneHHbl-
MW OGbEKTaMU CO CITIOXKHON 3LLEIOHUPOBAHHON
CUCTEMOWN OXpaHbl TEPPUTOPUU, @ TaKkKe Ha
06beKTax Co crneumnanbHbIMU Tpe6oBaHMUAMM K
06paboTKe U XpaHeHUo MHbOoPMaLIMK, B TOM YUC-
Nle Ansi Co34aHnsa aBTOMaTu3npOBaHHbIX CUCTEM
B 3alUMLLIEHHOM MCNOMHEHWM Knacca fo 1B no
Knaccndukaumnn GCTIK.

Komnnekc BCB-4 o6ecneuynBaeT ycToMn-
YUBYIO pabOTOCNOCOGHOCTb U BbICOKME NO-
KasaTte/iu GbICTPOAEUCTBUSA NPU C/IEeAYIOWUX
KOJINYeCTBEHHbIX XapaKTepUCTUKaX:

e 00Llee YMCN0 TEXHUYECKUX CPEeACTB — A0
10 000;

e MOJK/OYEHHbIX CEpBEPOB — A0 16;

e 06lliee Yncno niowanok, puananos — oo
16;

e 06llee 4YMCOo NoNb30BaTeNen CUCTEMBbI
— 1o 256;

e MOJKIIOYEHHbIX KOHTponnepoB CKY/ — ao
32;

e [eNCTBYIOLMX KapT goctyna — ao 10 000;

e 06llee YMCNo COBbITUIM B CEKYHAY — A0
100;

e KOJIMYECTBO YPOBHEN AOCTyna Ha OAHOWM
KapTe goctyna — go 192.
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Apaiigeps!
TEXHHHECK)X CHCTEM
CKYA CO3M COT cnc

ALpo CHCTEMbI
CepBepHble KOMMNOHEHTbI

Bbasa paHHbIX

Pabouee mecTo oxpaHHHKa | Uudpoeor MmoHUTOp
Bropo nponyckoe  Yuer péi‘.‘-ouhrn BpemeHu
PenakTop WabAoHOB KapT YKypHAaA cobbiTHiA
AaMMHHMCTPaTOp nnnmm;ﬁﬂgﬁﬁ%cﬂnm

KoHdurypatop Mmﬁijﬁctpamp

CTpyKTypa KoMnieKca

MporpamMmbl KOMMNeKca paspaboTaHbl € UC-
NnoJib30BaHWEM MHOIOYPOBHEBOM apXMTEKTYPbI.
Jlorvka B3aMmMoencTBms C TEXHUHECKMMU Cpeac-
TBaMu 1 ynpaBfeHUs JOCTYNOM noJsib30BaTenen
K pecypcam CUCTEMbI BbIHECEHA Ha CEPBEPHbIN
ypoBeHb. CTPYKTYPHO KOMMOHEHTbI KOMMEKca
nensTcs Ha 3 ypoBHSA:

Aapo cuctembl BKAKOYaAET 6a3y AaHHbIX U
CcepBepHbIE KOMMOHEHTbI KOMMIEKCa. NEeMeHTbI
f4pa yCTaHaBAMBAOTCS Ha KOMMbIOTEPbI, BbINOJ-
HAOLWKWE Posb CEPBEPOB.

[painBepbl TEXHUHECKUX CUCTEM — MpOrpam-
MHblE KOMMOHEHTbI, o6ecrneynBatoline B3au-
MoAencTBMe aapa CUCTEMbl C TEXHUYECKUMM
cpeactBamu. Kaxkabin apanBep obecrneyvnBaeT
B3aMMOJEVCTBME Apa C KOHKPETHLIMU MOAENSIMU
ynpaBAsoWmX YCTPOUCTB. 1o Tvny ynpasnsemMomn
cUcTeMbl ApanBepsbl genatcs Ha apaneepbl CKYL,
CO3mM, COT v 1. n. ApanBepbl paboTatoT B POHO-
BOM pexkume, 6e3 BMelLaTebcTBa onepartopa u
He UMEIOT No/b30BaTeNbCKOro MHTEpdENca.

KnueHTCKMe NpunoXKeHns No3BonsaioT npea-
CTaBUTb MHOPMALMIO B YyAOGHOM NS NONb30-
BaTeNs BUAE 1 peannsyroT MHTePaKTMBHOE B3au-
mMopencTaume ¢ Komriekcom bCB-4. BcTpoeHHble
cpefcTBa HAaCTPOWMKKM BMAA NOSIb30BATENLCKOI0
nHTepdenca n cpeactea ynpaBneHus JOCTYNOM K
GYHKLMSAM MPUNOXKEHWI 06eCnednBaloT LWWMPOKKE
BO3MOHOCTM MO CO3AaHnIo CneLnann3mpoBaH-
HbIX pabo4ymx MecT.

KnuneHTcKMe NpunoxeHus yctaHaBIMBaloTCs
Ha paboyunx CTaHLMAX:

e AaMuHUCTpaTop. Perncrpauuns nosb3o-
BaTesiel CUCTEMbI, HACTPOMKa NpaB Ha 3amnycK
NPUNOKEHUN.

o KoHdurypaTop. Hactporika coctaBa U KOH-
PuUrypaumm TeEXHMYECKUX CPEACTB, JIOTMYECKNE
HaCTPOMKMU CUCTEMBI.

e AIMWHWUCTPATOP NOAUTUKM 6E30MaCHOCTH.
HacTpovika npaB goctyna K OTAe/IbHbIM 06beK-
TaM, COObITUAM U QYHKLIMSIM CUCTEMBI.
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e Paboyee MecTo oxpaHHMKa. OToGpaxeHune
COObITUM K onepaTMBHON O0GCTAHOBKKU. YnpaB-
nexHue TCO.

e blopo nponyckoB. BeaeHve gaHHbIX MO
aboHeHTam CKY/[. HasHauyeHuns paspelueHum
gocrtyna.

e ypHan cobbiTuin. PopmnpoBaHue Bbl6O-
POK M 0T4ETOB MO 06LLEeMy NPOTOKOY COObITUM
CHUCTEMBI.

e YyeT paboyero Bpemenn. PopmupoBaHne
OTYETOB MO NPOTOKONY cObbITUI aoctyna CKY/.

e PepakTtop wabnoHoB KapT. HacTporKa
WabnoHOB HajnevyaToK Ha KapTbl AocTyna.

e Llndposor moHUTOP. OTOGPaxKeHue Tene-
BellaHua u BMAeo3anucen B NOJHOIKPAHHOM
pexume.

OcHOBHblIe PYHKLHOHANbHbIE 3afla4yM

BepneHue onepatMBHOro HabnwogeHus 3a
OXPaHAEMbIMU TEPPUTOPUAMMU C UCMOSIb30BaA-
HMEM TEXHUYECKMX CPEACTB OXPaHbl: OXPaHHbIX
naBellatenen, Buaeokamep v ap. Busyanmsaumsa
TPEBOXHbIX COObITUN.

ABTOMaTUYeCKast 0TpaboTKa 3apaHee HacTpo-
EHHbIX peaKkumn Ha cobbiTua cucteMbl. Onepa-
TMBHOE ynpaBfieHWe COCTOSHUEM U PEXUMaMu
paboTbl TEXHUYECKUX CPEACTB OXpaHbl. BeaeHune
KapTOTEKM COTPYAHMKOB. YYET U3rOTOBEHNS U
BblJJa4¥ 3/IEKTPOHHbIX NMPOMYCKOB.

YnpaBneHue JocTynom nepcoHana Ha oxpa-
HsieMbli 0GbEKT, B TOM YMC/Ie aBTOMATUYECKOE, C
NoATBEPXKAEHUEM pa3peLleHms, C peanunsaimen
HecTaHAapPTHbIX TAKTUK AOMYyCKa.

ABTOMaTMYeCKOE NPOTOKOINMPOBaHME COObI-
TUW, PETUCTPUPYEMBIX TEXHUYECKMMMU CPeCTBaMU
OXpaHbl.

ABTOMaTU4YeCcKas 3anucb BUAEO MO TPEBOXK-
HbIM COObITMAM. ABTOMaTUYECKOE NMPOTOKONN-
poBaHWe AEeNCTBUI MOMb30BaTeNen CUCTEMDI.
XpaHeHne NPOTOKONOB COObITUI B TEYEHUE Ha-
3Ha4YeHHbIX CPOKOB. PopMUpPOBaHME PETPOCTEK-
TMBHbIX OTYETOB U CMPaBOK.

HapexHocTb Komnnekca BCB-4 ob6ecneyu-
BaeTCcs BCTPOEHHbIMW CPeACTBaMMU CaMOTECTU-
POBaHUSA U ANArHOCTUKMN COCTOSHUSA TEXHUYECKMX
CpeacTs, MpU MUHUMAbHOM Y4acTUK oneparto-
pPOB B BOCCTAHOB/IEHMM PAaBOTOCMOCOBHOCTH, a
TaKXKe peanusalnen pe3epBHOro KonMpoBaHus
onepaTuBHbIX AaHHbIX U HACTPOEK CUCTEMbI U
ropsiyMM pe3epBUpoBaHUEM TEXHUYECKUX 3ne-
MEHTOB CUCTEMBI.

MporpaMmHbIi Komnneke BCB-4 o6ecneynBaeTt
MHTErpaumio B COCTaB CUCTEMbI He TONTbKO CobC-
TBEHHbIX TeXHU4YecKkux cpeacts 3A0 «KomnaHus
Be3onacHOCTb», HO U TEXHUYECKUX CPELCTB CTOPOH-
HWX Mpou3BoAMTENEN. YCNo Mofener ApaiBepoB
(B TOM Yuncne ana GyHKUUOHaNbHbIX CUCTEM OLHOM
KaTeropuu) paclumpseTcs No Mepe BbiMyCcKa HOBbIX
Bepcui nporpaMmmHoro Komnnekca bCB-4.

3A0 «Komnanusi besonacHoCTb» NPON3BOAUT
KOHTPOANEpPb! U UHTEPPENCHBIE MOLYIN YHUBEP-
casibHble U MepMMETPOBbIE, Ha 6a3e KOTOPbIX Op-
raHusyetcs CYJOC.

Komnnekc BCB-4 noaaepxmBaeT paboTy C KOH-
Tponnepamu ynpaeneHus goctynom GE Security,
KOHTpOMNEpaMum 1 NaHeNsIMmn OXpaHHOM cUCTEMbI
Aritech (GE Security), npn6opamu oxpaHHO-MNoXxap-
HOW curHanusaumu nponssoactea HIMO «bonunar, a
TaKXXe NPoAyKUMEN PasnnyHbIX MPOU3BOAUTENEN:
CYUTbIBATENN KapT, KAPTOMPUEMHbIE YCTPOMCTBA,
CYUTbIBATENM FTEOMETPUM NAA0HU, METANIIOAETEKTO-
pbl U CUCTEMbI PAANALLUOHHOTO MOHUTOPUHTA.

B BCB-4 nponHTErprpoBaHoO Kak o60opynoBa-
Hue coO6CTBEHHOIo MPOM3BOACTBA, Tak M 060pyAo-
BaHWe HECOMHEHHbIX IMAEPOB 3ToM oTpacnu Bosch
Security Systems 1 Geutebrueck.

PasnuyHblie Bepcumn BCB nokasanu cebs ¢ Ha-
WNyYLLIEN CTOPOHbI Ha CleayloLmnx 06 beKTax aToM-
HoW aHepreTuku: banakosckas ASC, benosipckas
A3C, bunmbunHckas A3C, Konbckas AQC, KypcKkas
A3C, HoBoBopoHexcKas ASC, CmoneHcKaa A3C.

Ha o6beKTtax BefeHust efepanbHOM Clyobl
oxpaHbl 1 MUHUCTepcTBa 060POHbI, B HedTera-
30BOW MPOMBILLIEHHOCTU Ha npeanpuaTmax Ca-
nbim MeTponeym leBenonmeHt, CypryTHedTeras
n lasdnor.

YcnelHble NPOEKTbI C UCNONb30BAHUEM AaH-
HOro NPOrpaMMHOro o6ecnevyeHns peanmsoBa-
Hbl B FOPHOA0ObIBaOLWEN MPOMbILWIEHHOCTU Ha
npeanpuaTuax HopunbCKUM HUKeNb, MNoa3eMHbIN
pYAHUK—Mup 1 oboratutenbHon dabpuke AK
ANTPOCA.

B aBTOMOGUWAIbHON MPOMBbILLAEHHOCTU KOMM-
NIEKC MHCTaNIMpOBaH Ha npeanpuatTusax ABTod-
pamoc-Renault, ABTOBA3 n KamA3.

B chepe d1HaHCOB 1 TENEKOMMYHUKaLLA KOM-
naeKc NpuMeHsieTcs B obucax kKomnaHum Komcrap,
Pocrocctpax, CéepbaHk, LIb P®.

3A0 «KomnaHusa be3onacHocTby, AMHAMUYHASA,
6bICTPO pa3BuBatoLLAsACH KOMNaHWS, NpeacTaBnseT
Ha pblHKe c6anaHCMpPOBaHHbIN KOHKYPEHTOCMO-
COGHbIN NpoayKT MNporpammMHbIv Komnneke BCB-4
C LUMPOKMMU PYHKLMOHAbHBIMY BO3MOMXHOCTS-
MU, peann3oBaHHbIM Ha COBPEMEHHOM YPOBHE.
BonbLION CIMCOK UHTErPUPYEMOrO 060PYAOBaHMS
MOCTOSIHHO A06aBNSETCH HOBbIMU BbICOKOKa4eCT-
BEHHbIMU TEXHUYECKMMM YCTPOMCTBaMM OXPaHbl 1
BUAEOHaON0AEHNS NMAEPOB oTpacan. KavectBen-
Hbl€ «<MHrPEANEHTbI», 06beANHEHHbIE KOMMIEKCOM
BCB-4, cnoco6bHbl co34aTb HagexHyo 1 ahdeKTUB-
HYI0 MIHAMBKUAYaNbHYIO cMcTEMy 6E30MacHOCTH.

Bcio NonHOTY 3anoeHHbIX B [porpaMMHbIn
komnnekc bCB-4 BO3MOXKHOCTEN NO3BONSET pac-
KPbITb TONIbKO NPaBW/bHas ycTaHOBKa 060pya0oBa-
HWS1 B COOTBETCTBMM C CaMbIMU B3bICKaTENbHbIMM
TpeboBaHUSMM 3aKa34mKa.

3A0 «KomnaHus be3onacHocTb» ABNSETCA
napTHepPoM Komnanui Bosch Security Systems,
Geutebrueck, Smiths Detection, UTC, AMX, Rittal,
CLS, Winsted, Schneider Intercom, Sennheiser,
Lutron, Sommer Cable B Poccuu.




BSW-4 Software solution

COMPANY BEZOPASNOST CJSC

6, 3-ya Roschinskaya str, Moscow, Russia,
115191

Tel. +7(495) 234-33-11

fax: (495) 737 9268

www.bezopasnost.ru

BEZOPASNOST COMPANY CJSC has been re-
leasing the software solution under the BSW trade-
mark for over ten years. BSW-4 software solution is
a multifunctional system for informational consoli-
dation and centralized control of various technical
security means and systems, access control and
video surveillance.

In 2003 the long-standing positive experience of
the Company in installations and usage of this prod-
uct as well as its continuous support and upgrading
led to conclusion of a contract for equipping spe-
cially protected sites supervised by the Ministry of
Defense, intensification of work at nuclear industry
facilities and equipping Salym oil field with security
system. Now BSW software solution is installed at
Balakovskaya, Beloyarskaya, Bilibinskaya, Kolskaya,
Kurskaya, Novovoronezhskaya and Smolenskaya
nuclear power plants.

The high level of design and installation works
is assured by training and continuous professional
improvement of the Company’s personnel in the
Company-based Training Center.

Active design efforts in expansion of function-
alities and improvement of tactical, technical and
ergonomic characteristics based on contemporary
computing systems and innovation technologies have
resulted in the release of BSW-4 software solution.

The distinctive feature of this new product made
by BEZOPASNOST COMPANY CJSC is its ability to
operate under the control of multiple operating
system. BSW-4 can be used under the control of
32- and 64-bit Windows, Linux-like operating system
(particularly, national — ALT Linux OS and MSVS 3.0
OS, specially developed for the Ministry of Defense
of the RF) and Mac OS.

Several DBMS (PostgreSQL, Linter-VS, Oracle)
as well as several deployment options of the System
(stand-alone, centralized, distributed or multi-server
system) are supported.

BSW-4 software solution is used for organizing
anti-criminal, anti-terroristic and fire-alarm security
systems with the use of technical security means
(TSM), access control and video surveillance It can
be incorporated both in individual security systems,
such as Access Control (ACS), Intrusion Detection &
Fire Alarm (IDFAS), Intrusion Detection & Protection
(IDPS), Closed-Circuit Television (CCTV) systems, and
in an integrated security system comprising several
subsystems of various types. In this case BSW-4
software solution provides for display of information
from any types of TSM on a single screen, integrated
control of all types of TSM from a single keyboard
as well as automatic responses to events in other
functional security systems.

One of the main competitive advantages of
BSW-4 software solution is its certification in the
System of Certification of Equipment, Products and
Technologies for Nuclear Plants, Radiation Sources
and Storage Facilities as a software controlling IDPS
and CCTV systems.

BSW-4 is most optimally used in security sys-
tems at medium and large sites, geographically
distributed sites with complex intrusion detection
and protection systems distributed in depth and
sites with special requirements for information
processing and storage as well as for constructing
automated systems with protection level up to 1V
class in FSTEK classification system.

BSW-4 software solution assures stable opera-
tion and high level of fast-response characteristics
under the following conditions:

e total number of technical means — up to
10,000;
connected servers — up to 16;
total number of areas, divisions — up to 16;
total number of system users — up to 256;
connected ACS controllers — up to 32;
valid access cards — up to 10,000;
total rate of events per second — up to 100;

e number of access levels on one access card
— up to 192.

Software solution Structure

The software solution programs have been de-
veloped on multi-level architecture. The logic of in-
teraction with technical means and control of users’
access to system resources has been placed onto a
server level. The structure of the software solution
components is divided into three levels:

The core of the system includes data base and
server-based components of the software solution.
The core elements are installed on computers func-
tioning as servers.

Drivers of technical systems are the program
components, which provide for interaction of the
system core with technical means. Each driver pro-
vides for interactions of the core with specific models
of controlling devices. The drivers are subdivided
by the type of controlled system into ACS, IDPS,
CCTV drivers and others. The drivers operate in
background mode, without operator’s intervention
or user interface.

Client applications permit to present informa-
tion in the form convenient for user and implement
interactive communication with BSW-4 software
solution. Integrated user interface configuration
means and access control means for application
functions provide for wide opportunities in creation
of specialized workstations.

Client applications are installed on the follow-
ing workstations:

e Administrator. Registration of system us-
ers, authorization of rights to start up the applica-
tions.

e Configurator. Adjustment of technical means
composition and configuration, logical settings of
the system.

e Security Policy Administrator. Configuration
of access rights for individual components, events
and functions of the system.

e Guard’s workstation. Display of events and
operational situation. Control of TSM.

e Pass Office. Maintaining data on ACS sub-
scribers. Assigning access permits.

e EventLog. Generation of data collections and
reports on general event log in the system.

e Work Time Record. Generation of reports on
ACS events log.

e Card Template Editor. Configuration of printed
image templates for pass cards.

e Digital Monitor. Full-screen display of CCTV
images and recorded video.

Basic Functional Tasks

Live monitoring of guarded areas using techni-
cal security means, such as intrusion detectors,
cameras, etc. Display of alarm events.

Automatic optimization of pre-set system re-
sponses to events. On-line control of technical secu-
rity means status and operation modes. Maintaining
employees’ file. Keeping record of identification
badge release and issue.

Control of personnel access to guarded site,
including automated control with permit acknowl-
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edgement and use of non-standard policies of permit
granting.

Automatic registration of events detected by
technical security means.

Automatic alarm video recording. Automatic
registration of system users’ actions. Keeping event
reports till pre-set dates. Generation of post-event
reports and reference documents.

Reliability of BSW-4 software solution is assured
by integrated means of TSM status self-testing and
diagnostics with minimal participation of operators
in system recovery activity as well as by implemen-
tation of backup function for operational data and
settings of the system and hot swapping of technical
elements of the system.

BSW-4 software solution provides for integration
of technical means belonging to BEZOPASNOST
COMPANY CJSC as well as the ones made by third-
party manufacturers. The number of driver models
(incl. the ones designated for functional systems of
the same category) is expanded as new versions of
BSW-4 software solution appear.

BEZOPASNOST COMPANY CJSC manufactures
controllers as well as universal and perimeter-based
interface modules, which serve as a basis for con-
structing the Access Control & Intrusion Detection
System (ACIDS).

BSW-4 software solution supports operation
with GE Security access controlling devices, Aritech
(GE Security) intrusion detection system controllers
and panels, intrusion detection & fire alarm equip-
ment made by Bolid NPO as well as with products of
various manufacturers: card readers, card receivers,
biometric hand geometry readers, metal detectors
and radiation monitoring systems.

Support for not only Company’s own products
but also for equipment of well-known industry
leaders such as Bosch Security Systems, General
Electric and Geutebrueck is integrated info BSW-4
Software Solution.

Various BSW versions have proved their best at
Balakovskaya, Beloyarskaya, Bilibinskaya, Kolskaya,
Kurskaya, Novovoronezhskaya and Smolenskaya
nuclear power plants, at the sites supervised by the
Federal Security Service and the Ministry of Defense
and at oil & gas industry sites of Salym Petroleum
Development, SurgutNefteGas and GasFlot.

Successful projects based on this software have
been implemented in mining industry at Norilsky
Nickel, MIR mine and ALROSA's processing plant.

In automobile industry this software solution has
been installed at AVTOFRAMOS-RENAULT, AvtoVAZ
and KAMAZ.

In the area of finance and telecommunications
this software solution is used in the offices of KOM-
STAR, ROSGOSSTRAKH, SBERBANK, the Central
Bank of the RF.

Dynamic and rapidly developing BEZOPASNOST
COMPANY CJSC sells a highly balanced and competi-
tive product, BSW-4 Software solution, provided with
wide functional options and realized on an up to date
level. The large list of integrated equipment is con-
stantly expanded with new high-quality security and
video surveillance equipment made by the leaders
in the industry. High-quality «ingredients» unified by
BSW-4 software solution are capable to create a reli-
able and efficient custom-made security system.

The entire capacities integrated into BSW-4
software solution can be exposed only by proper
installation of equipment in compliance with the
most demanding requirements of Customer.

BEZOPASNOST COMPANY CJSC is the partner
of Bosch Security Systems, Geutebrueck, Smiths
Detection, UTC, AMX, Rittal, CLS, Winsted, Schnei-
der Intercom, Sennheiser, Lutron, Sommer Cable
in Russia.
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PsE
3A0 «[IPOrPECC-3K0J10rug-

Aapec ana KoppecnoHAeHLUMN:

249033, Kanyxckan 06.., r. OGHMHCK-3, a/sa 3011
MocKoBcKoe npefcTaBUTE/IbCTBO:

101000, r. Mockea, KonnauHbii nep., A. 6 cTp. 4.
Ten./dakc: B MockBe - (495) 6262502
NMpousBoacTBo (r. OGHUHCK) - (48439) 77548
E-mail: zpn2005@yandex.ru

3A0 (porpecc-9Konorusi» — paspabot-
YUK, U3rOTOBUTEJIb U NOCTABLUMK PUNBLTPO-
BaJIbHOro, COpouUpyoLero, PuIbTPOBEHTH-
NIILMOHHOro 06opya0BaHUsA, 060py 0BaHUA
Ans c6opa U TPAHCMOPTUPOBKU TBEPAbIX
paavoaKTUBHbIX oTXoz0B ansa A3C.

OCHOBHbl€ HanpaBJ/ieHUs pa6oThbl:

— dUHaHCUpOBaHWe v BHeApPEeHWe UHHO-
BALMOHHbIX TEXHONOMMI B 061aCTM aTOMHOM
3HEPreTMKM U NPOMbIWIEHHOCTH;

— pa3paboTKa, U3roTOB/IEHNE U KOMINIEKCHas
noctaBka GunbTPOB, aacopbepoB GUNLTPOBEH-
TUASLMOHHOIO 060PyAOBaHUS, 060pyA0BaHMUS
ans céopa 1 TpaHcnoptupoBku TPO ans ASC u
npeanpuatui Pocatoma;

— Hay4yHo-uccnepoBaTeNbCKas U OMbITHO-
KOHCTPYKTOPCKas AesaTeNbHOCTb.

3A0«porpecc-3Kkonorusa» pabotaeT Ha pbiHKe o6opyaoBaHms ansa ASC
¢ 1999 ropa.

Mpeanpuatme auHaMUM4yHO pa3BMBaEeTCs, 3a ABeHajuaTb neT paboThl
pa3paboTaHo M BbIBEAEHO Ha PbIHOK YETbIPe NPUHLMMMANbHO HOBbIX (3ana-
TEHTOBAHHbIX) M3AeNus 1 0KoNo 70 COBPEMEHHbIX, BOCTPE6OBAHHbIX PbIHKOM
n3aenui Ha 6a3e BbICOKMX TEXHOMOMMI, 3anaTEHTOBaHbI iBE TOProBble MapKu.
Bce poccuiickmne A3C n ASC, cTposiumecs pOCCUMCKUMUM CneLnanmcTamm B
MpaHe n Muauu, ocHaleHbl o6opyaoBaHmeM 3A0 «[Tporpecc-3Konorus».

MpoayKuusa: copbeHTbl U copbupytoLLMe matepuanbl, a3p030JbHble U
a3po30/1bHO-copbupyoLLMe GUNbTPbl, GUbTpbl-aacopbepbl, GUALTPbI AN
XMMBOLOOYUCTKU, GUNLTPOBANbHbIE YCTAHOBKM CNELra3004MCTKHM, YCTAHOBKHM
NPUTOYHON BEHTUNALMKN PA3TMHHOM MPON3BOAMTENBHOCTU M Ha3HaYeHUs U
BCe BCromorartesibHoe 060pyA0BaHNe K HUM: KOXKYXM1, KOHTEMHEpbI, Neperpy-
304Hble YCTPOWCTBA, a TaKkKe 060pyAoBaHNe Ans c6opa U TPaHCMOPTUPOBKM
TPO | n Il rpynn akTMBHOCTK.

[BeHaauatb neT npeanpusaTue Bo3rnasnseT

TMoamuna AtamoBHa Jloma3oBa.

1. A. loma3oBa,
AupeKkTop 3A0
«Mporpecc-3konorus»

PROGRESS-EKOLOGIYA, CJSC

POB 3011, Obninsk-3, Kaluga region, 249033, Russia

6, bid. 4, Kolpachny pereulok, Moscow, 101000, Russia
Phone/Fax: Moscow- (495) 6262502. Obninsk - (48439) 77548
E-mail: zpn2005@yandex.ru

Progress-Ekologiya CJSC is a developer, producer and supplier of filtering,
sorbing and filtering-ventilation equipment, equipment for collection and trans-
portation of solid radioactive waste for NPP. The main activities include:

— financing into and introduction of innovation technologies in the nuclear
industry;

— development, production and supply of filters and absorbers for filtering-
ventilation equipment and equipment for collection and transportation of solid
radioactive waste for NPP and Rosatom enterprises;

— research and development.

Progress-Ekologiya CJSC has been in the market of NPP equipment since 1999.

The company has been developing very fast: for twelve years of activities it has
developed and introduced in the market four new patented products and about 70
modern hi-tech products which are in great demand in the market, patented two
trade marks. All Russian NPPs and NPPs being built by Russian specialists in Iran and
India have been equipped with products developed by Progress-Ekologiya CJSC.

The list of products includes: sorbent agents and sorbing materials, aerosol
and aerosol-sorbing filters, adsorber filters, filters for chemical water treatment,
filters for special gas purification, forced ventilation units of various capacity and
purpose as well as accessories for them; bonnets, containers, pick-and-place
systems, equipment for collection and transportation of solid radioactive waste
of the 1st and 2nd activity groups.

Lyudmila Lomazova has been in the head of the company for twelve years.
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YCTAHOBKHU ®WJIbTPOBAJIbHbBIE KOMBMHUPOBAHHbLIE
TUMA YOKN3

[N OYNCTKM TEXHONOMMHYECKMX BbIBPOCOB OT PaAnO0aKTUBHbIX a3p030s1€en
M PAAMOaKTUBHOIO MOAa M €ro OpraHMYecKUx coeauHeHum

COMBINED FILTERING UNITS

The units are used for refinement of technical waste from radioactive
aerosol and radioactive iodine and its organic compounds

®U/bTPbI-AQCOPBEPDI
ADSORBER FILTERS




®OUNBTPbI OYUCTKU BOAbI AJiAl A3C

o OUnbTPbl MOHUTHBLIE TUNA ADUTMI
e DunbTpbl cMellaHHoro gencteug Tuna AOCANI
o OUNbLTPbI MOHUTHbIE HaMblBHble TUNa APUHMI

WATER TREATMENT FILTERS FOR NPP

e |lon-exchange filters
e Mixed-bed polishers
e lon-exchange precoat filters

DU/IbTPbI-JIOBYLUKHA
OUNBTPYIOLWKUX MATEPUAJIOB

FILTER MEDIUM CATCHERS

CETYATBIE ®WJ/IbTPbI
MESH FILTERS

NPP SAFETY

OUJIbTPbl ASP030JIbHbIE /151 BJIAXXHbIX
CPEQl UMAPOrA30BOM CMECH TUNA
DAPTOC

FARTOS AEROSOL FILTERS FOR MOIST
ENVIRONMENT AND STEAM-GAS MIXTURE

OBOPYOBAHHME A/ifl CEOPA
U TPAHCNOPTUPOBKHU TPO

EQUIPMENT FOR COLLECTIO
AND TRANSPORTATION
OF SOLID RADIOACTIVE WASTE

e 3allUTHble KOHTENHepPHbI | rpynnbl akTuB-
HOCTH

e Shielding containers of the 1st activity
group

e 3aluUTHble KOHTENHepsb! Il rpynnbl akTuB-
HOCTH

e Shielding containers of the 2nd activity
group
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[€] Drepom

®ryn «CHNO «3JIEPOH>

115563, Mockga,

yn. Flenepana benosa, 14

Ten.: (495) 393-90-72; 399-95-83
®dakc: (495) 393-91-63

E-mail: info@eleron.org
www.eleron.org

A. A. Mopo3ioK, BegyLiui HHXeHep

Ha Bcem MpoTs)KeHWn CBOEro pasBuTUS
4eNnoBEYEeCTBO NMOCTOSAHHO WULLET HOBbIE MCTOY-
HUKKW 3Heprun. C ApeBHUX BPEMEH UCMONb30-
BalvCb AEPEBO U yrofib, 3aTeM — HedTb, ras. B
cepeaunHe NPoLLIoro CTONETUS JIIOAN HayYUUCh
MCNoNb30BaTh 3HEPIUO aToMa ANs NoJy4YeHUs
3MeKTpMYyecTBa.

B HacTosillee BpemMsa B Hallen cTpaHe ocy-
LLLeCTBNSAOTCA HOBbIE MacLUTabHble MPorpaMmbl
pa3BUTUS aTOMHOM 3HEePreTUKK. B npownom rogy
Obl1 3anyLieH 2-1 aHeprobaoK PoctoBckon A3C,
B 3TOM rofly BBOAUTCS B CTPOM o4YepenHon, 4-1
3Hepro6noK KanmHmnHckon A3C.

AToMHas anekTpocTaHuua (A3C) aBnsetcs
C/IOXXHbIM TEXHUYECKWUM, TEXHOIOMMYECKUM U
HayKOEMKUM NMPOU3BOACTBOM, MO3ToMy Ha AQC
oco60oe BHMMaHWe yaenseTcss oGecrnevyeHuto
6e30MacHOCTU. B COOTBETCTBUMU C MeXayHa-
poAHbIMKM 0693aTeNbCTBAMMU U AENCTBYIOWMUM
3aKoHoaaTenbcTBOM Poccuitckon denepalumm
B 06/1aCTU UCMONb30BaHNSA aTOMHOW 3HEPruu
Bce ASC noanexat 0653aTenbHOMY OCHaLLEHUIO
cucTeMon puanyeckon 3almntsl (CP3), npeactas-
naoLen cobon COBOKYNMHOCTb OpraHM3aLMOHHbIX
N TEXHUYECKMX MEPOMNPUATUIA, 06eCNeYMBaIOLLINX
addeKkTnBHYI0 3aWwmnTy ASC OT BHELHUX YrPpo3 U
HEeCaHKLMOHWPOBAHHbIX ENCTBUI Ha TEPPUTO-
pUK CTaHLUMUK.
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[TMoHepoM 1 6eCCMEHHbIM TMAEPOM B CO-
3[aHWW HaOEXKHbIX CUCTEM DU3NYECKON 3allu-
Tbl ABNseTca defepanbHoe rocyfapCTtBeHHOEe
YHUTapHoe npeanpusatne «CneuuanbHoe Hayu-
HO-NMPON3BOACTBEHHOE 06beANHEHMNE «INEPOH.
Mpeanpuatue 6b110 co3gaHo B 1963 roay cne-
LManbHO Ans pelleHns 3agay no o6ecneyeHnto
6e30MacHOCTM O6bEKTOB aTOMHOW MPOMbILI-
neHHocTu. B HacTosiwee Bpemsa Pryr «CHMO
«QnepoH» aBnseTcs KpynHenwum B Poccun Ha-
YYHO-UCCNEeLOBATENbCKUM, MPOEKTHO-KOHCTPYK-
TOPCKUM U MOHTaYHO-Hanafo4HbIM NpeanpuUsiTh-
€M; roJIOBHOM opraHusaumen no paspaboTtke,
NPOEKTUPOBAHUIO, U3TOTOBJIEHUIO U MOCTaBKe
TeXHUYecKunx cpeacts CP3.

BayHbiM 3BeHOM B co3gaHun CP3 aBnseTt-
Csl pelleHre 3aa4 pabovyero NpOeKTMPOBaHKS,
noatomy B 1976 rogy Ha npeanpusatuu 6bii1o
OpraHM30BaHO NPOEKTHOE NoapasaeneHune. Ans
obecneyeHns Bo3pacTalolmx TpeboBaHUM Mo
CO3aHuIo cUcTeM GU3NYECKOM 3aLLnTbl COBEP-
LLEHCTBOBANOCh U MPOEKTHOE NPOM3BOACTBO B
OpraH1M3auMoHHOM, HAay4YHOM M MaTepuasbHO-
TEXHUYECKOM OTHOLLIEHUU. TpeboBaHUA KOMMNIEK-
CHOrO pelleHMst NPOEKTHbIX 3aa4 NPUBENU K He-
06x0aumocTu cozgaHus B 2005 rogy MpoeKTHOro
MHCTUTYTa Ha 6a3e NPOEKTHbIX NoApa3aeneHnn
npeanpusaTus.

B HacToslLEee BpeMS NPOEKTHbIN MHCTUTYT B
coctaBe PIryrn «CHMO «3nepoH» BxoauT B «Co-
I03aTOMMPOEKT» — 06bEAMHEHWE OpraHM3aL i,
BbIMOHSAIOLLMX apPXUTEKTYPHO-CTPOUTENBHOE MPO-
EeKTUpoBaHWe 06 bEKTOB aTOMHOM oTpacnu (CBK-

[IpoeKTupoBaHMe cucTeM GU3NYECKOM 3alLLUThI
aTOMHbIX 3/IEKTPOCTaHL NN

netenbctBo N2 CPO-M-010-00053/2-04062010),
a TaKXe UMeeT NOJIHbIN KOMMNEKT AONYCKOB,
NIMLEH3UN U CcepTUPUKATOB Ha BbINOSHEHME
NPOEKTHbIX PaboT.

MpoeKkTupoBaHne CP3 ocyuiecTBngeTcs B
NOCTOSAHHOM B3aUMOENCTBUM C pAAOM cneLma-
JIN3UPOBAHHbIX MPOEKTHbIX OpPraHn3aL i, Takmnx
Kak OAO «ATomaHepronpoekT» (Mocksa), OAO
«ClM6A3MM», OAO «HUAIM» 1 apyrux.

[loKymMeHTaLums Ha co34aHne HOBbIX U MOAEP-
HU3auMIO CYLLECTBYIOLUX CUCTEM PUINYECKOM
3awuTtbl ASC pa3pabaTbiBaeTcs M0 TEXHUHECKOMY
3a[laHuIo C Y4eTOM KOHLenumMmM 6e30nacHoCTH
KaXKAoro KOHKPETHOro o6beKTa.

Mpw co3aaHnm NPOEKTOB YYUTLIBAIOTCSA:

— 0co6eHHocTH TexHonornn A3C B Lenom
N HEKOTOPbIX TEXHONIOMMYECKUX 3aaHuK (nome-
WEeHUN) — NoBbIWEHHAs pajualuns, BbicOKas
Temnepatypa U T. n.;

— TpeboBaHu1e 0 TOM, 4TOObl 060pyaOBaHKE
C®d3 He 0Ka3bIBaNo BAUSHWSA Ha paboTy arperaTtoB
OCHOBHOr0 NPOM3BOACTBEHHOI0O NpoLecca;

— TpeboBaHUA NO GU3UYECKOW YKpeneH-
HOCTH OXpaHAEMbIX 0O bEKTOB;

— KNMMaTUYeCcKue yCroBus;

— WHXXEHEepHO-reosorMyecKkme u ruaporeo-
NIOrM4ecKume ycnoBus Ha 06bEKTE;

— NPUHLMMbI PaboTbl, TEXHOOMMU N3rOTOB-
JIEHUS U MOHTa)Xa 060pYyA0BaHNUSA U KOHCTPYKLUWA
cuctemMbl GU3UYECKOM 3alLMUThI;

— NOCTaHOBJ/IEHNS, PACMOPSIKEHNS, MPUKa3bI
BbILECTOSLLNX OPraHOB, METOAUYECKUE U HOP-
MaTWBHble MaTepuanbl MO NPOEKTUPOBAHWIO,
CTPOWUTENBLCTBY M JKCMNyaTaLMu SAepHO onac-
HbIX 06bEKTOB;

— CTaHAapTbl, TEXHUYECKUE YCNIOBUSA U ApY-
rve pyKoBoZslMe MaTepuanbl No pa3paboTke
M 0DOPMNEHUID MPOEKTHO-CMETHON JOKYMEH-
Tauum;

— TpeboBaHus No 3alumTe HPopMaLnu;

— NepefoBoOV OTEYECTBEHHbLIN U 3apyOGEXHbIN
ONbIT NPOEKTUPOBAHUS;

— Tpe6oBaHWsa NoXKapHOM 6€30MacHOCTH;

— TpeboBaHUA MO OXpaHe OKpyxatoulen
cpenbl.

B npouecce npoektnpoBaHmsa CO3 AIC yun-
TbIBaOTCH 0COOEHHOCTU CTPOUTENBbHbBIX KOHCTPYK-
LM COOPYKEHUIN CTaHuMK. Hanpumep, nHorga
6blBaET TPYAHO CO6M0AaTb 30HAbHbIN MPUHLIMM
noctpoeHus CP3: pasmelleHne 06beKToB GU3n-
4ECKOM 3aLLMTbl B COOTBETCTBYIOLLMX OXPAHAEMbIX
30Hax.

Ocob6oe BHMMaHWe B NPOeKTax yaensercs
3awmte ASC co CTOPOHbI BOAHOM cpefbl U UC-
KMOYEHUIO BO3MOXHOCTW MPOHUKHOBEHUA Ha




TEPPUTOPMIO CTAHLIMK Yepe3 rTMAPOTEXHUYECKNE
COOPYXKeHHS.

YacTo npuMHMMaloTCs HecTaHZapTHblEe Npo-
EKTHblEe peLlleHus N0 Kax oMy COOPYXKEHUIO UK
nomeLLeHunio, Hanpumep, o6opyaoBaHMe TEXHO-
NIOTMYECKMX 3CTaKkaa v Tpy6onpoBOAOB 3/1IEMEH-
Tamu CP3 TpebyeT pa3paboTKku cnelmanbHbIX
KOHCTPYKLIUA.

B cooTBeTCTBMM C TPEOOBAHUAMU HOPMATUB-
HbIX JOKYMEHTOB NPOEKTHas AOKYMEHTaLMs Ha OC-
HaweHue ASC cpefacTBaMu GU3MYECKOM 3aLLUThI
paspabaTbiBaeTCs Ha cneayoune CUCTeMbI:

— OXpaHHOW CUrHaNU3aLum, C NPUMEHEHWEM
COBpPEeMEeHHbIX n3Bellatenen, paboTaloLlwmx Ha
pPasnuYHbIX PUINYECKUX NPUHLMNAX AENCTBUS;

— KOHTPOAISA M ynpaBieHUs JOCTYNoMm;

— ONTUKO-3/IEKTPOHHOr0 HabNAEHHS C LUN-
POKUMU DYHKUMOHANBbHLIMU U TAKTUHECKUMMU
BO3MOXHOCTSAMMU;

— 06Hapy>XeHus NpoHoCca 1 NPoBO3a 3arnpe-
L EHHbIX MPeaAMETOB (MeTaN0B, B3pblBYaThIX BE-
LWEeCTB, pafMOaKTUBHbIX U AENSALMXCS SAEPHbIX
martepuanos);

— aBToOMaTU3MpoBaHHOro cbopa n obpa-
60TKW MHDOPMaLIMK, NOCTyNaloLLen OT CPeacTB
06GHapyXeHUs, C BO3MOXXHOCTbIO NOAKTIOYEHMS

No60ro KoNnyecTsa AaTiMKOB M OcyLlecTBe-
HUS HEOOXOAMMOrOo Yucna npoueayp v TakTUK
cjayv/npuema noa oxpaHy;

— 3alWMTbl MHOOPMaLNK;

— 3/IEKTPOCHaBKEHWS;

— OXPaHHOro OCBELLEHMS.

Pa3paboTaHHasa NpoeKTHas AOKYMEHTaL A B
06513aTeNlbHOM NOPsAKE NPOXOAMT BELOMCTBEH-
HYIO ¥ FOCYAapPCTBEHHYIO 3KCNEPTU3bl.

Mpv NpoBefeHUN CTPOUTENbHO-MOHTaXKHbIX
paboT NPOEKTUPOBLUNKK PErypPHO Bble3xatoT
Ha 0OBEKT C Liefiblo NpOBeAeHNss aBTOPCKOro
Haa3opa, NPUMHMMAIOT y4acTue B NO3TanHowm
npueMKe 06bEKTOB CTpouTenbcTBa. lNpu He-
06X04MMOCTM MPOBOAUTCH KOPPEKTUPOBKA A0-
KyMeHTaLuu.

B 3akno4yeHne Heobxo4MMO OTMETUTDL, YTO
BaXHYIO pO/b B pa3paboTKe NpoeKTa UMEET UH-
dopmMaLMOHHOE o6ecneyeHre NPOeKTUPOBLUMKA.
NHbopMaLma XpaHUTCA B pa3HbIx MHGOPMaLIK-
OHHbIX CUCTEMAX, Ha Pa3HbIX HOCUTENSAX — ANEK-
TPOHHBIX U ByMarkHbIX. CpaBOYHblE CUCTEMBI,
NHTEepHeT, pecypcbl NOKanbHOM BblYUCIUTENBHON
ceTun, Katanorn o6opyaoBaHus, HOpMaTUBHbIE
[OKYMEHTbI, Pa3fiM4yHble MHCTPYKLMK, pacnops-
KEeHWUS, METOLMKM pacyeToB, apxmMB NPOEKTHOM

NPP SAFETY

[JOKYMeHTaunn — Bce 310 obpasyeT nHdopma-
LIMOHHOE MOosie NPOEKTHOr0 MHCTUTYTa, KOTOpoe
Nno3BONSAET:

— 3 PEKTUBHO yNpaBnaTb NPOLLECCOM NpPo-
EeKTUPOBaHWS;

— OCYLLECTBNSATb KOHTPOJIb OCHOBHbIX 3Tanos
NPOEKTUPOBAHMS;

— OnepaTUBHO BHOCUTb U3MEHEHUS U AOMNOI-
HEHWUS B NPOEKT;

— noayyaTb ObICTPbIA U CAHKLMOHMPOBAH-
HbIM AOCTYN K apXnBaM LOKYMEHTOB, MPOEKTHOM
M TEXHUYECKOW AOKYMEHTaLMK, K CPaBOYHbIM
mMaTepuanam;

— NPOBOAMTbL MHBEHTaAPM3aLMIO, PErNCTPUPO-
BaTb MUBMEHEHUS, Y4UTbIBATb MPOU3BOACTBEHHbIE
3aTpatbl U T. M.

[podeccrmoHanbHble, Hay4HO 060CHOBaHHbIE
noaxoAbl K UCNONb30BaHW0 B paboTe NpoeK-
TUPOBLLMKa 60/blIMX 06bEMOB UHPOPMaLUK,
YMEHWE OPUEHTUPOBATLCS B MHDOPMALMOHHbIX
NoTOKax M pecypcax, 6bICTPO HAXOAUTb HYXKHble
CcBefeHus, rpaMmoTHOE WCNOoNb30BaHWE Mpu-
KnafHbIX NPOrpaMMHbIX NPOAYKTOB NO3BOASAIOT
CYLLEeCTBEHHO YCKOPUTb NMPOLLECC NPOEKTUPOBa-
HWS, NOBbICUTb KAYeCTBO NMPOEKTOB U KyNbTypy
NPOEKTUPOBaHMS.

Designing of NPP physical protection systems

ELERON RESEARCH AND
PRODUCTION AMALGAMATION

14, Generala Belova st., Moscow,
115563, Russia

Phone: (495) 393-90-72; 399-95-83
Fax: (495) 393-91-63

E-mail: info@eleron.org
www.eleron.org

A. Morozyuk, Head Engineer

Mankind has been in the quest for new energy
sources in the course of its history. Since ancient time
people used wood and coal, then oil and gas. In the
middle of the previous century people learned to use
nuclear energy to generate electricity.

New large-scale programs of the nuclear power pro-
duction development are implemented in this country.
The 2nd power-generating unit was commissioned at
Rostovskaya NPP last year, the 4th unit of Kalininskaya
NPP is to be commissioned this year.

A nuclear power plant is a sophisticated technical
and science intensive production facility, that is why the
matters of NPP safety are of paramount importance.
In accordance with international commitments and
laws in force of the Russian Federation concerning
nuclear power production, all NPPs must be equipped
with physical protection systems (PPS). PPS integrates
organizational and technical measures taken with the
goal to protect NPP effectively against outside threats
and unauthorized actions on the NPP premises.

Eleron Special Research and Production Amalga-
mation is a pioneer and the leader in the field of physical
protection systems. The company was set up in 1963
with the special purpose of solving the task of ensuring
safety of nuclear facilities. Now Eleron is the largest Rus-
sian research, designing and assembly enterprise, the
head organization in the field of developing, designing,
producing and supplying PPS hardware.

Detail planning is an important phase of creat-
ing PPS, which circumstance conditioned setting-up
of a designing department within Eleron in 1976. To
meet tougher requirements to PPS development, the
designing procedures have been improved in terms
of organization, scientific and technical support. As
designing tasks required comprehensive decision, a
research institute was organized on the basis of the
company’s designing departments in 2005.

Now Eleron’s designing institute is a part of Soyu-
zatomproekt, an association of organizations engaged
in construction designing of nuclear facilities (certifi-
cate No CPO--010-00053/2-04062010). It has a
complete set of permits, certificates and licenses to
perform designing.

PPS development is done in constant interaction
with specialized designing organizations, including
Atomenergoproekt (Moscow), Saint-Petersburg Atom-
energoproekt, NIAEP JSC, etc.

New system design documentation and documen-
tation for operating PPS upgrade is developed in accord-
ance with a requirements specification and with due
account of the safety concept of each facility.

The following factors are taken into account in a
project development:

— technical peculiarities of a NPP as a whole and
of some technical premises — high radiation, high tem-
perature, etc.;

—the norm according to which PPS equipment must
not affect the operation of the main equipment;

— requirements to physical security of facilities;

— climatic conditions;

— geotechnical and hydrogeologijcal conditions;

— principles of operation, production and assembly
of PPS equipment and constructions;

— regulations, instructions and orders of superior
bodies, methodological and normative documents
on designing, construction and operation of nuclear
facilities;

- standards, performance specifications and other
normative documents on development of construction
documents;

— requirements to information security;

— advanced expertise of Russian and foreign com-
panies in designing;

— requirements to fire safety;

— environmental protection norms.

In NPP PPS designing, peculiarities of building struc-
ture of a plant are taken into consideration. Sometimes
it is difficult to observe zonal principle of PPS build-
ing, i.e. placement of PPS facilities in corresponding
protected zones.

Special attention is paid to protection of NPP
against water and unauthorized access to a plant
through hydraulic facilities.

Very often non-standard engineering decisions are
taken for each facility or premise. For example, it is
required to design special structures in order to equip
trestle works and pipelines with PPS equipment.

In accordance with the existing regulations the
NPP PPS project documentation is developed for the
following systems:

— intruder alarm systems with modern announcers
that use various operating principles;

— access control systems;

— optoelectronic surveillance systems with many
functional and tactic capacities;

— systems used for detecting prohibited objects
(metals, explosives, radioactive and nuclear materi-
als);

- systems of automated acquisition and processing
of data from sensors, with the possibility to install any
number of sensors and to use the required number of
procedures and tactics of security organizations;

— information security systems;

— power supply systems;

— security lightning systems.

Departmental and state examination of the project
documentation is mandatory.

During construction and installation works design-
ers visit the facility regularly for field inspection, partici-
pate in phased acceptance of facilities and, if required,
make amendments to the documentation.

To conclude, it should be noted that dataware plays
an important role in the designing process. Data is
stored in various information systems and on various
information carriers, both electronic and paper. Ref-
erence systems, Internet, LAN resources, equipment
catalogues, normative documents, various instructions,
regulations, calculation methods, project documenta-
tion archive in their totality form the design institute’s
information field that allows:

— to control designing process effectively;

— to control the main designing stages;

— to make alterations and amendments to the
project promptly;

— to have prompt authorized access to documen-
tation archives, project and technical documentation,
reference materials;

— to make an inventory, to register changes, to
make account of costs, etc.

Due to reasonable, scientifically substantiated
approaches to the use of large volumes of informa-
tion in designers’ activities, as well as to designers
ability to process the data flows and resources, to find
required information quickly, to use applied software
effectively, it is possible to speed up the designing
process, to improve both the project quality and de-
signing culture.
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3KpaHMpyouwme 610ku

NEUTROSTOP

NMPUMEHEHME:

AaepHble peakTopsbl.
PaauousoTonsl.
PE!CU.I,EI'IFIHIGU.I,HE MaTepranbl.
Paguauwns B MmeguumHe.
SALLNTA:

BhICTPLIE HEXTPOHI.
Tennoesle HENTPOHKI.
Mamma-obnydeHue,

Mockea, yn. bypakoea, 16
(495) 234-30-20
(909) 631-54-70

IMTUKA

QGNEKTPOKOM

www.emtika.ru

3AKPbITOE AKUMOHEPHOE OBLWECTBO
Wi NMPOEKTHO-U3bICKATE/IbCKUA WUHCTUTYT

OPICTPOUMPOEKT

3A0 «OPTCTPOMNPOEKT>»

115516, Poccusn, r. MockBa,
yn. MpombiunenHasn, A. 11, crp. 3
Ten.: (495) 663-91-42

UHcTUTyT pacnonaraert cneyuanusu-
pOBaHHbIM OTAENIOM 06C/ieoBaHuUA
M UCNbITAHUSA CTPOUTEJIbHbIX KOHC-
TPYKLUMUK, paGoTaloWwmMmM B TECHOM
COTPYAHUYECTBE C UCMbITAaTENIbHOM
naéopartopuei, NPOEKTHO-KOHCTPYK-
TOPCKUM OTAEJIOM U NPeaNpPpUATUAMMU,
3aHUMMAOLWUMUCA UHKEHEPHOo-reo-
NIOTUYECKUMM U3bICKAHUAMM.

CneunannuctaMn MHCTUTYTa BbIMNOMHANUCH
pa6oTbl N0 06CNejoBaHUIO CTPOUTENbHbIX
KOHCTPYKLMA KPYMHEWLWMUX SHEePreTu4ecKmnx
06bEKTOB, B Yucse KoTopblx: O6HUHCKas ASC,
NenunHrpaackasa A3C, UrhanunHckasa AQC (Jlut-
Ba, B Nepuoj cTtpoutenbcTtea), banakoBckas
A3C, YepHobbinbckaa A3C (nocne aBapum),
BonrogoHckas A9C (BO306GHOB/IEHUE CTPOU-
TenbctBa), Konbckaa ASC, MaHrbiWwnakcKum
3Heprokom6uHar (r. LleB4yeHko), KanuHuHCKas
A3C. Momumo aToro, Hapsaay c o6cnegoBaHMeM
CTPOUTENbHbIX KOHCTPYKLMIK CamMbiX pa3Ho06-
pasHbIX 34aHWUK U COOPYXKEHUW NpeanpuUaTun
MuHcpeamawa-MuHaToma-PocaTtoma BbInon-
HANMMCb 06CNeaoBaHNsA 34aHUI U COOPYKEHMN
peaKToOpOB Hay4YHO-UCCNeA0BaTEbCKUX UHCTU-
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TyT0B: PHL «KypyaTtoBCKUI MHCTUTYT», MUDNU,
NT3®d, HUTKU (r. CocHoBbIN Bop), dunnana
HUKWIT (r. 3apeyHbin).

Pa6oTbl BbINOAHAIOTCA NO cneLunanbHoOM
nporpamMmme KOMMJEKCHOro o6cnefoBaHus,
pa3paboTaHHoit 3A0 «OPTCTPOMMPOEKT» Ha
ocHoBe «Tpe6oBaHWM K 060OCHOBaAHWUIO BO3-
MOXHOCTU NPOASIEHMA Ha3HAYEHHOTO CpoOKa
3KcnayaTauum 06BHLEKTOB MCMONb30BaHUS
aTtoMHoOM aHeprumn» (HM-024-2000); «Tunosom
MHCTPYKLMKM MO 3KcnayaTalmm Nnpou3BOACTBEH-
HbIX 34aHUN U COOPYIKEHUWM aTOMHbBIX CTaHLUM»
(PO-30-0007-93), «<MeToAMKM OLIEHKM COCTOSNA-
HWS M OCTATOYHOIO pecypca *Kene3ob6eTOHHbIX
KOHCTPYKLKIK ASC, BaxHbIX Ans 6€30NacHOCTU»
(P4 30 0447-03) 1 HOPMATHUBHbIX JOKYMEHTOB
PoccTtpos. Otaen o6¢cneaoBaHns CTPOUTENb-
HbIX KOHCTPYKLMW pacnonaraeT onbITHbIMK
crneuvanMctaMu, COBPEMEHHbIM 060pyAao-
BaHWEM, HOBEWIWMMWU BbIYUCIUTENbHBIMU U
nporpaMMHbIMK CpeacTBamMu, UMEET TECHble
CBSI31 C y4EHbIMU U CrieyannuctaMu BeayLmx
NMPOEKTHbIX WM Hay4YHO-UCCNEeA0BaTENbCKUX WH-
cTuTyToB Poccuu.

AMHEHTEE

ORGSTROYPROEKT CJSC

Build 3, 11, Promyshlennaya st.,
Moscow, Russia, 115516
Phone: (495) 663-91-42

The Institute incorporates a specialized build-
ing structures survey and testing division that
closely cooperates with the testing laboratory,
the design division and enterprises engaged
in geological engineering survey. Specialists of
the Institute have performed survey of building
structures of the largest power facilities.

The works are performed within a special
program of comprehensive survey developed
by ORGSTROYPROEKT in conformity normative
documents of Russian Agency for Civil and In-
dustrial Engineering.

The building structures survey division
is staffed with experienced specialists and
equipped with modern machinery, state-of-the-
art computing facilities and software, has close
ties with scientists and specialists of the leading
design and research institutes of Russia.




HMN «<3KOATOM» o6pasoBaHo B 1992 roay ansa pa3paGoTKM U BHeAPEHUSA HaY4YHO-TEXHUYECKOM Npo-

3A0 «HMM «3KOATOM>

JleHMHrpaackan o6aacTtb, r. CocHoBbii Bop.
Ten./daxc: (81369) 289-27
E-mail: ecoatom@sbor.net

AYKUUKU, HanpaB/ieHHOW Ha nNpejoTBpaLleHue, JIoOKalu3auuio U JIMKBUAaLMUIo NOCNeACTBUMA AAEPHBIX U
pagvaLMOHHbIX aBapUil Ha 06 beKTaXx BOEHHO-MOPCKOro ¢bJjiota U aTOMHOU NPOMbILUJIEHHOCTM.

OCHOBHbIMUX HANPABJIEHUSIMH
AEATE/IbHOCTU HNMN «<3KOATOM»
ABNAIOTCA:

e pa3paboTKa TEXHOIOrMYECKHX perna-
MEHTOB, TEXHONOT I, TPAHCMOPTHO-TEXHO-
NOTMYECKMX CXEM 151 NPOBEAEHUS SAEPHO
W paavaLMOHHO onacHbIX paboT;

e pa3paboTKa TEXHOIOMMKU MO HOPMa-
NU3aunn paguaLnoHHON 06CTaHOBKM Ha
06bEKTAX C UCMONb30BaHWEM PA3IUYHbIX
METO/0B [le3aKTUBaLIMK;

e pa3paboTKa MMOKUX TEXHOJIOTUM
nepepadoTKU KUAKUX pPaganmoaKTUBHbIX
OTXO/I0B CNTOXKHOTO PUIUKO-XMMUYECKOrO
COCTaBa;

e MOArOTOBKA K BbIBOAY M3 3KCMyaTa-
MM EMKOCTEN XpaHEeHNS PaanoaKTUBHbIX
OTXO/10B;

e [le3aKTUBaLMA EMKOCTEN XpPaHEHUS
pPagnoaKTUBHbLIX OTXOA0B;

e 06CNnefoBaHNE M OLIEHKA paanaLMoH-
HOM M PalM03KONOrM4eCcKon 06CTaHOBKMY B
MeCTax PacrnonoXeHust 06 beEKTOB aTOMHOM
3HEPreTUKK;

e NpoBefeHne paboT Mo Hopmanusa-
LMW paiMaLlMOHHOM 06CTaHOBKM Ha 06Gb-
eKTax aTOMHOW NMPOMBbILLIEHHOCTH.

AkKpeaunTtoBaHHasa B CAPK paagnoskono-
rnyeckas na6oparopus HIMM «9KOATOM»
NpPOBOAMT AO3MMETPUYECKME, paaNOMET-
puyecKne, CNeKTpoMeTpUYeCKMe nsame-
peHus.

OBJIACTb AKKPEAUTALIUMK:

e BOJHble TEXHOJIOTM4YeCKMe cpeabl
ATOMHbIX 9HEPreTM4eCKMX yCTaHOBOK;

e PajuaLMOHHbIE OTXO/bI;

e NMOMeUWEeHNA NPOMbILLNEHHOTO Ha3Ha-
YeHNA B 31aHNAX N COOPYHKEHUAX;

o TEPPUTOPUU;

o 3/IEMEHTbI r’apocdheph!;
o 3/IEMEHTbI IMTOCHEPHI;
o repcoHar.

4

oo
JoKon

142000, MockoBcKana o6n.,
OomopepoBo, Kawmpckoe w., 14

Ten.: npuemuasn:

(495) 996-21-23, 980-82-00;

otaen npoaax: (496) 793-00-32,

(496) 797-45-25

®dakc: (496) 797-45-27, (496) 793-52-07
E-mail: mail@docon.ru

www.docon.ru

OAO [loKoH» paGoTaeT Ha pblHKEe BEHTUAS-
LiMM U KOHAULMOHUPOBaAHUA ¢ 1956 roga u aBnsa-
eTce BeAyLumM Npou3BoauTeNIeM KIMMaTu4eCcKon
TeXHUKU B PoccuM, UMEeIOL MM MHOTOIETHUM ONbIT
pa3paboToK, NPOEKTUPOBAHUA, U3rOTOB/IEHUA.
MpepnaraeT K NnocTaBKe CaMblii LULUPOKKIA accop-
TUMEHT 060PyAOBaHUSA A1l KOHAULIMOHMPOBAHUSA
BO3JyXa U BEHTUNALUU, B T.4. NPUMEHAEMOro
MpU CTPOUTENbCTBE HOBbIX U MOAEPHU3aLUU
AENCTBYIOLLUX aTOMHbIX CTaHLIMNA.

OCHOBHas NpoayKLmMs 3aBoja — 060pyaoBaHue
[N KOHAWMLUMOHMPOBAHUS U BEHTUNALMM BO3ayXa.
B accoptumerTe OAO «[JoKoH» 60nee 250 moaenew
KOHAMLMOHEPOB, CPeaN HUX: aBTOHOMHbIE KOHAM-
LIMOHEPLI C BOASAHBIM U BO3AYLIHBIM OXNaxaeHu-
eM KoHJeHcaTopa, NPeLM3n0oHHbIe, cneLnanbHble
CENCMOCTOMKME ANnst paboTbl B 30HE NOBbIWEHHbIX
TemMneparyp ¢ BNaxHbIM TPOMUYECKUM KIMMATOM,
TpaHCMNOpPTHbIE, KpaHOBbIE, paboTatoLme Npu TeM-
nepaTtype OoKpyatouero Bosgyxa o +80°C; go
+100°C; yunnepbl, MEANLIMHCKME, LIEHTPaNbHblE
KOHAMLMOHEPbLI, BEHTUAATOPbLI M AbIMOCOCHI AN
A3C. B pa3paboTKe KOHAMLIMOHEPLI C TEMMNepa-
TYPHbIM pexxumom fo +115°C.

[nana3oH Npou3BOAMUTENILHOCTM MO BO3AYXY
KoHAauumMoHepoB oT 1000 go 250 000 m3/4, no
xonoay ot 3,0 go 600,0 KBT.

Bcsa npoayKums 3aBoaa npoluna Heo6xoaumble
UCMbITaHUS 1 06a3aTeNbHYyl0 cepTuduKaLmio, me-
€T CaHUTapHO-3NUAEMUONOTMYECKHE 3aKTIOHEHHS,
JIMLEH3MN Ha KOHCTPYMPOBaHME U U3roTOBNIEeHUE
060pyaoBaHua Aig aToMHbIX cTaHuuit. OAO «[loKoH»
ceptudmumnpoBaro no MCO 9001-2001.

Centre de Marketing et de Management SA
(LBenuapus, eHeBa) OTMETUN NPOLYKLUMIO 3aBoa
«30/10TbIM CEPTUDUKATOM KayecTBar.

OcHoBHble noTpebutenu npoaykuun OAO «o-
KoH» — MeTannyprusi, nerkas 1 nuweBas NpPoMbILL-
NEHHOCTb, MeAWLIMHA, CBSI3b, aTOMHbIE CTaHLMK,
aMWHUCTPATUBHbIE U NPABUTENbCTBEHHbIE YYPEXK-
[eHus, TPaHCMOoPT, XKene3Has gopora.

Hawu KoHAULMOHEPbI paboTatoT B pa3fiMyHbIX
pervoHax P® u 3a py6exomM U npegHasHayeHbl
ans obecneyvyeHns KOMGOPTHbLIX YCNOBUI paboThbl
ONs nepcoHana v HajexHon pa6oTbl TEXHONO-
rMYECKOro, B T. Y. 3/I€KTPOTEXHUYEeCKOoro 060-
pyLoBaHus.

[apaHTUiHbIM CpoK Ha NpoayKLumio OAO «JoKoH»
— 2roja, a CpoK cnyx6bl — He MeHee 20 neT. OAO

«[JoKOH» BbINOSIHAET NOMHbIA KOMMNIEKC paboT oT
NPOEKTUPOBAHUS A0 MyCKOHaNaaKu M nocneayto-
Lero o6CcnyKnuBaHus.

Mbl paabl 6yaeM paccMoTpPeTb CTosiLMe nepes
Bamu 3a4ayu, pa3paboTaTb, U3rOTOBWUTL U MOCTa-
BWTb NO JOCTYMHbIM LieHam 060pyaoBaHue, MaKcu-
MasbHO OTBevalollee BallnM TpeGoBaHKUAM.
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000 «BECT-UHXWHUPWHI >

daKTH4eCcKu# aapec:
192102, r. CankTt-lleTepoypr,
yn. CamoinoBo#, . 5, nut. C
Ten./daxc: (812)326-78-77,
363-02-33, 363-02-53
info@west-e.ru

KomnaHnus «BecT-UHXUHUPUHI» Gblna co3ga-
Ha B 2004 roay ¥ ¢ MOMEHTa CBOero oCHoBaHUs
ABNAETCA NpeaAnpuUAaATUEM, U3roTaBIMBAIOLUM
CUCTEeMbl aBTOMaTM3UPOBAHHOrO ynpaBieHUs
TexHoNiormieckumu npoueccamu (ACY TM), Bbi-
MOJIHAIOWMM MOJIHbIA LUK Pa6oT «noj Kaou»:
Ha4yuHas ¢ pa3paboTKU NPOEKTHON/KOHCTPYKTOP-
CKOM JOKYMEHTaL K1, MU3roToBJIEHUS U UCNbITaHUA
060opyAOBaHUA U 3aKaHYMBaAsi MOHTAXXOM M Hanaj-
KOW, BKJ/IlOYasA rapaHTUHOE ¥ NoCcTrapaHTUiiHoe
oGcnyXuBaHue.

Ha npoTsxeHun Bcero BpEMEHU OCHOBHOM 3a-
[laveirt KoMnaHum ABNSeTCS NpejocTaBNeHne KayecT-
BEHHbIX, COBPEMEHHbIX PeLleHni B 061acTU CUCTEM
ynpaB/ieHUs HOBOrO MOKOJIEHUS, OCHOBAHHbIX Ha
HaJeXHOCTU U 3QOEKTUBHOCTU UCMONb30BaHUA NPU
LWUTENBbHOM CPOKE 3KCryaTaumu.

MepcoHan 000 «BeCT-UHXUHUPUHI» — 3TO B Nep-
BYIO 04epEab BbICOKOKBaNMOULMPOBaHHas KOMaHaa,
HalleneHHasa Ha KOHeYHbIM pesdynbrat, @ UMEHHO Ha
yAOBNETBOPEHME TPEGOBAHMM CaMblX B3bICKATENbHbIX
3aKa34MKOB N0 pa3paboTKe KaK KOMMIEKCHbIX, TaK
M NOKaNbHbIX CUCTEM aBTOMAaTU3aLMK ANS KPYMHbIX
NPOMbIWAEHHbIX NPeaAnPUATUM, B TOM Yucne Ans
aTOMHbIX CTaHLUM.

[Ons paboTbl C aTOMHbIMW CTAHUMSMU Halewn
KOMMaHMWel Nony4yeHbl COOTBETCTBYIOLLME NTULLEH3UU:
Ha npoektuposaHue N2 MH-10-101-2474, KOHc-

TpynpoBaHue N2 CE-11-101-2948, nsrotoBieHue
N2 CE-12-101-2392 un akcnnyatauuio N2 CE-03-101-
2704 o6opynoBaHus 419 aTOMHbIX CTaHLMI. [ToMUMO
[IaHHbIX IMLEH3UI Halla KOMMaHWa 06/1aaeT CBU-
[eTeNbCTBOM CaMoperyinpyemMoin opraHusauumn o
[onycke K paboTam, KOTOpble OKa3bIBalOT BAUSHWE Ha
6e30MacHOCTb 06 EKTOB KanutaabHOro CTPOUTENbC-
TBa, MnueH3unen I'T N2 0008117 Ha ocyliecTBeHne
paboT C UICNONb30BaHMEM CBEAEHWI, COCTABAIOLLMX
rocyfapCTBEHHYIO TaHy, TMLEH3UEN Ha NPOU3BOA-
CTBO paboT N0 MOHTAaXY, PEMOHTY U 06CNYXXWBaHUIO
cpencTs obecnevyeHns noxapHon 6e30MmacHoOCTH
3[aHWUI U COOPYKEHWN.

KBanudukaLms Halmnx TEXHUHECKUX CNeLManmc-
TOB MNO3BONSIET HaM pa3pabaTbiBaTb M BHEAPSATb 060-
pyaoBaHve ACY Tl Ha BaXKHeWLWwne aHepreTuyeckue,
NPOMbILLSIEHHbIE, KOMMEPYECKne 06beKTbl PO.

[ns HyXa aToOMHbIX cTaHuMit 000 «BecT-UHxu-
HUPWHI» yCNewHo BHEAPEHO cneayolmne o60pyao-
BaHue ACY TI:

® CUCTEMbl aBTOMATUYECKOr0 yNpaBneHns an3enb-
reHepaTopHon yctaHoBKor (CAY [I'Y) — JleHuHrpaackas
A3C, aHepro6nokn N2 2, 3 n 4; KanuHuHckas A3C,
aHeprobnok N2 4; PoctoBcKas ASC, aHepro6aok N2 3;
Benosipckasa ASC, aHepro6nok N 3; MUAD PAH;

® CUCTEMbI yNpaB/eHNUs BO36YKAEHNEM reHepa-
Topa AI'Y (CYB Ar'Y) — lennHrpaackas ASC, aHepro-
6nokn N2 2, 3 u 4; KanuHunHckasa A3C, aHepro6iok
N2 4; PoctoBcKasa ASC aHepro6sok N¢ 3; benosipckas
AJC, aHeprobnok N 3;

® CUCTEMbl aBTOMAaTMYECKOro ynpaBieHus
BcnomoraresfibHbiM 06opyaoBaHvem PA3C (CAY BO)
— JleHuHrpaackaa A3C, aHepro6nokn Ne 2, 3 u 4;
KanuHuHckas A3C, aHepro6nok N2 4; PocTtoBcKas
A3C, aHepro6noKk N2 3; benosipckaa A3C, aHepro-
610K N2 3;

® CUCTEMbl aBTOMATU3UPOBAHHOIO XMMUYECKOro
KOHTPONS BOAHO-XMMUYECKOro pexkuma aHeprobo-
KoB AJC (AXK BXP) — KanuHuHckas A9C, aHepro6ioKu
Ned1wm2;

e aBTOMaTUM3MPOBAHWE CUCTEMbI AUCTETYepC-
KOro ynpasfieHusi u TenemexaHukun (ACLY) — ACLY
OPY-330 KB, Konbckasa A3C;

e 0060pyA0BaHWE CUCTEM HAJEHOIO ANEKTPOCHA6-
eHus n obopynoaHne P3A — MUK MUAD PAH.

0O6ocobneHHoe nogpasaenerne 000 «BecT-UH-
UHUPUHD, UMetoLLee COBCTBEHHYIO 3n1eKTponabo-
paTopuio, BbIMOMHAET 3NEKTPOMOHTAaXHbIE U NYCKO-
Hanajo4Hble paboTbl CUCTEM INEKTPOCHABKEHMUS,
3NEKTPo060oPYAOBaHMSA NOOBOKN CIOXHOCTH, @ TaKKe
CNOXHOMO TEXHONIOrMYECKOro 060pyaoBaHnsa n 060-
pyaoBaHus KUTMunA.

Ha cerogHawHunin aeHb 000 «BecT-UHXMHMK-
PUHM» — 3TO MHOronpoduabHas UHXUHUPHUHIOBas
KOMMaHMs, oKa3blBatoLLast NoMHbIA KOMMIEKC YCAyr,
CBSI3aHHbIX MPOEKTMPOBAHWEM, U3rOTOBJIEHUEM U
noctaBKow o6opynosaHus ACY Tl Bo Bcex oTpacnsx
NPOMBILLNEHHOCTH, @ TaKXKe NpeaocTaBasioLlas yenyru
B 06/1aCTU MOHTaXa 1 NyCKoHanaaKu.

Mpodunnpyowmm HanpasneHuem AesTebHOCTH
000 «BeCT-VHXMHUPUHM» B 06NacT aBToMaT3aLmm
ABNAETCA NPOEKTUPOBAHUE U U3FOTOBNIEHUE CUCTEM
aBTOMaTU4eCKOro ynpaBieHus Au3eNb-reHepaTop-
HbIMW ycTaHOBKamu (CAY AIY).

CAY Ar'Y aBnsieTtca coctaBHOM 4YacTbio AY u
npejHa3HavyeHa Ans aBTOMaTUYECKOro U aBTOMa-
TU3MPOBaHHOro ynpasnexnus Ary:

— NPV QSIMTENBHOM COCTOSIHUKM roToBHOCTM AIY;

— NPW WITATHOM NYCKE, Harpy*KeHUU U AIUTENbHOM
aBTOHOMHOW paboTte nog Harpy3kown Ar;

— Npu“ aBTOHOMHOW MKW NapanfiefibHon paboTte
AI npu onpo6oBanuu Y.

Cuctema aBTOMaTUMYeCKOro ynpaBieHUs AM-
3eNb-reHepaTopHOW YCTAHOBKOM 3NeKTPOCTaHL MK
npegHa3HayeHa Ans 3aMeHbl CUCTEM YrNpaBieHuUs
ArY pevctByowmx aHepro6nokos A3C npu ux Mo-
[lepHM3aLmn.

Llenblo pa3paboTku aBnsieTcs «co3gaHue CAY
AY HOBOro noKoneHus», peanuaytollen GyHKLUn
ynpaBnenus ArY Ha COBPEMEHHOM Hay4HO-TEXHU-
4YeCKOM ypoBHe, obecneyunBalollelt NoBbllleHNEe
addeKTMBHOCTH aKennyaTaumm Y, noBblwatoLiero
HagexHocTb CAY 1 o6ecneynBaioLLero COOTBETCTBUE
TpeboBaHMAM, NPEAbABASEMbIM K YNpaBASIOUMM
cucteMam 6e30MacHOCTV M CUCTEMaM aBapUMHOIo
3N1EKTPOCHABGKEHNS.

000 «BecCT-MHXWHUPUHI» TaKKe U3roTaBavBa-
€T COBPEMEHHbIE LMPPOBbIE CUCTEMbI YNIPaBIEHNS
B0O36YyaeHneM reHepatopos Y (CYB AIY), a Takke
CYB CUHXPOHHbIX reHepaTopoB 1 ABWUraTenen.

R
0AO «BOTKMHCKUI 3ABO[»

427430, YamypTckana Pecny6nuka,
r. BorkuHck, yn. Kuposa, 2

Ten.: (34145) 6-52-21, 6-51-49
®dakc: (34145) 6-59-75

E-mail: marketing@vzavod.ru,
zavod@vzavod.ru
http://www.vzavod.ru

OAO «BOTKMHCKMW 3aBoj» UMeeT Gonee
yem 250-neTHio0 uctopuio. Ho Ha npoTsxe-
HUM GoNee YeM NoJlyBeKa BOTKUHLbl yCNELHO
COTPYAHUYAIOT U C aTOMHOW OTPac/bio.

B Kpyry u3aépaHHbIX

Bo Bce roabl pakeTocTpoeHMs NpeanpuaTme
TECHO COTPYAHMYAN0 CO MHOTMMM Hay4HO-UCCe-
[0BaTENbCKUMU UHCTUTYTaMU CTPaHbl, 3aCNyX1B
6e3yrnpeyHyto penytauuio B MUpe y4YeHbIX. ITO
NO3BO/IMIO €My MonacTb B KPyr M36GpaHHbIX
nNpon3BOAUTENEN NPOAYKLIMM ANg aTOMHOM Npo-
MblLINEHHOCTU. B 60-X rogax npowsnoro Beka
BOTKMHCKOMY 3aBOfy 6bI/10 MOPY4EHO M3roTO-
BWTb Y3/1bl peaKTopa NepBoro B MMpe atoMoxoja
«JIEHWH»,

[o3aHee B cOTpyaHMYECTBE C PU3MKaMK-
aneplimkamu n3 dryn «HUKMIT», OAO «Cepa-
HUUxummat», AP CO PAH BOTKMHCKKIA 3aBO
M3roTOBM/ BHYTPMPEAKTOPHOE U HecTaHAapTHoe
obopynoBaHue 419 UccnefoBaTelbCKOro peaKkTo-
pa ®ryn «HMW npnbopos» U n3aenus Komniexca
MockoBCcKON Me30HHON Gabpukn B UHCTUTYTE
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B. I. ToamaueB, reHepaibHbIA JUPEKTOP
OAO «BOTKMHCKMUIA 3aBoAy

AAepHbIX uccnegosaHun PAH, a Take uenbln
psg o6opynoBanus ana ASC.

BHU3UTHaA KapTo4ykKa

BOTKMHCKMI 3aBoja UMeeT cepTuduumpo-
BaHHY CMCTEMY KayecTBa Mo ctaHgapTtam ISO
9001, nmeeT nuueH3unn locatomHagsopa PP Ha
KOHCTPYyMpPOBaHWeE 1 U3rotoBieHMe 060pyaoBa-
Hua ana ASC.

MpennpusTHe ocHalLLEHO COBPEMEHHbIM Me-
Tannoob6pabaTbiBaloWmnm 060pyg0BaAHMEM, NO3-
BONSIOWNM U3roTaBaMBaTb 0CO60 CNOXKHbIE U
BbICOKOTOYHbIE U3AENUS, BNAAEET TEXHONOTUSAMMU
CBapKW pasnyHbIX MApOK CTanen, antoMMHUEBBIX
1 TUTAHOBbLIX CM1ABOB.

JTaGopatopuu 3aBoaa NO3BOJIAOT MPOBOAUTL
KOHTPO/1b UCXOAHbIX MaTepManoB U CBapHbIX CO-
eMHEHWN BCEMU HEOBXOANMbIMU METOAAMMU.

B aKkTMBE BOTKMHCKOro 3aBoja:

— 060pyf0oBaHKeE 419 KOMMEKca nepepadoT-
kn TPO ansa ASC B KygaHkyname, NHawus;

— 060pyaoBaHNe ANs XpaHeEHUs U NepepatoT-
Kn OAT ana Pryr «'XK», r. enesHoropck;

— obopynoBaHWe KOMMJIeKca HENTPOHHOM
Tepanuu ana MeauLUMHCKOro paguonorMyeckoro
Hay4yHoro ueHtpa B O6HUHCKE;

— y31bl Bonbloro agpoHHOro Konnangepa B
MexayHapoaHOM LIeHTpe SAepHbIX UCCneaoBaHmMi
B LLBenuapuu;

— 060opyfoBaHWe Ansi peakTOPHON YyCTaHOBKM
nnasy4yen ATOC «AkageMnK JTOMOHOCOB»;

— obopyaoBaHWe A1 KOMMeKca nepepa-
60Tk OAT ans CmoneHckom A3C;

— [IBEPM 3alUuTHbIE AN HOBOBOPOHEKCKOM
A3C-2;

— rMapoamopTM3aTopbl Ans JIeHUHrpaacKom
A3C-2.

Bdliys

.

f'li!-
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Kabenun. Hacocbl. CnevapmaTtypa

Cables. Pumping outfit.
Special-purpose hardware
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KABEJIN

CneuuanbHbiM Kabenb ynpasneHusa KC-2

0ns paboTbl B paagnaLMOHHbIX NOIFAX

@

«CEBKABEJb»

rPYNMNA KOMNAHWUHA

000 «T[1 «CEBKABENb-TPEii[]»

199106, r. CankTt-NleTepoypr,
KoxeBeHHan nuHus, A. 40
www.sevcable.ru

Pa6ota no co3gaHuio cneyuanbHbIX Ka-
6enen, NnpegHasHa4YeHHbIX AN pa6oTbl B
YC/IOBUAIX MOHU3UPYIOLLETO U3JIyYEHUS, KaK
Hay4yHoe HanpaBieHue chopmMUpoBaNOCh
B HUU «CeBKaGenb» B 1986 rogy. Toraa no
peLlleHuIo AUPEKTUBHbBIX opraHoB MO «CeBKa-
6enb» OblN ONpejAeNieH KaK rojloBHoe npega-
npusTHEe NOo pa3paGoTKe U U3roTOBJIEHUIO
Kab6e/bHO-NPOBOAHUKOBOW NPOAYKLUK ANA
NIMKBUJAaLUUMU NOoCNeacTBUA aBapuu Ha Yep-
HOGbUIbCKOM A3C.

B TeueHue paga net cotpyaHukn HUN He
TOJIbKO pa3paboTanu uenbli pag KabenbHbIX
M30ennMn pas3nnMyHoOro Ha3Ha4yeHus, HO U Npu-
HUManu y4acTue B HaATypPHbIX UCMbITAHUAX B
30-kM 30He YAJC. B peaynbrate 6bi1n nony-
YeHbl YHUKaNbHblE 3KCMEPUMEHTalbHbIE pe-
3yNbTaTbl, KOTOPbIE C YCNEXOM UCMNOb3YTCS
n cerogHs.

B panbHenwem Hay4HO-uccnegoBaTeNb-
CKMe paboTbl MO AaHHOMY HamnpaBAEHWUIO Npo-
[OMKanncb, 0OJHaKO A0 HaCTOALWEro BpeMeHu
B Ka4yeCTBe W/ ynpaBieHUss B KOHCTPYKLMAX

1 — [Py30HECYLLNI1 BNEMEHT — TPOC U3 CUHTETUHECKMX HUTOK

2 - TOKOMPOBOASLLAS KIMA NUTAHNS CKPYHEHHAs M3 MEHbIX MPOBOIOK B 1/3 U3ONSILNNA
3 — CummeTpuyHas napa B onnetke

4 — OnTu4ecknin MoAaynb € ABYMS paIJI/IELWIOHHOCTOIZKVIMM ONTUYECKUMW BONOKHaAMU
5 — TepmocToiikas neHTa

6 — HapyxHas obonoyka

MCMNO/Ib30BaNMUCb MeAHble MPOBOAHUKKU, XOTH
NPeANOXKEHUS MO MPUMEHEHUIO ONTUHECKUX BO-
NnokoH (OB) neprognyecKkn BO3HUKaNM, HO TOJIbKO
Ha TEOPETUYECKOM YPOBHE.

M3BecTHO, 4To OB KpanHe 4yBCTBUTENbHbI
K BO3AENCTBMIO MOHWU3UPYIOLWLErO U3NYYEHUS U
[aXke cpaBHWUTENbHO Hebonbluas fo3a pava-
LMX MOXKET NPUBECTM K PE3KOMY YBENUYEHMIO
KoadduumneHTa 3aTyxaHus. PeaHnmumpoBaTb on-
TUYECKMI KaHan U3BECTHbIMK criocobamu ygaeTcs
[laneKko He Bceraa.

B 2010 rogy HUWN «CeBKabenb» nony4mn 3a-
naHue ot ogHoro u3 npeanpuatui MK «Pocatom»
Ha pa3paboTKy 1 co3aaHUe KOMBUHUPOBAHHOIO
Kabens ynpasieHus Ans NoABUMHOIo poboTo-
TEXHUYECKOro KOMMJeKca, npeaHasHayeHHoro
ans paboTbl B PaanaLLMOHHBIX MONAX B pEXMUME
«6oNnbLION aBapumn». Hapsay ¢ TpaguLMOHHbIMK

TOKOMPOBOASALLMMM KUTaMWU B COCTaB KOHCTPYK-
LMK Kabena Ao/mKeH 6bi1 BOUTU MOAYb U3 pa-
OvaumnoHHO cTonKmnx OB, npnyem pagnaunoHHbIn
pecypc Kabens fomKeH 6biTb He MeHee 106 P, a
NPUPOCT KO3DDULIMEHTa 3aTyXaHWs HE AOMKEH
npesbiwaTh 5 16/KM. Kpome Toro, 6bian 3agaHbl
YXECTKME OrpaHnyeHns No macce Kabens v ero
rabaputam.

B peaynbraTe pa3paboTKU B KOHCTPYKLMK
Kabens 6blIN UCMONb30BaHbl OTEYECTBEHHbIE
pagvaumoHHo cTovkne OB co cneaytowmumm oc-
HOBHbIMW NapaMeTpamu:

— OMamMeTp KBapLueBOW 060/I04KU, MKM
- 125;

— AJIMHA MOJ0BOM OTCEYKU, MKM — 1,330;

— KO3dPULMEHT 3aTyxaHus, 6/Kkm, — 0,31
(Ha anivHe BonHbI 1,55 MKM);

— KO3bPUUMEHT 3aTyxaHus, 16/Km, — 0,65
(Ha anvHe BosHbI 1,3 MKM);

— npo4yHocTb, H — 4,0.

B cocTaB KOHCTPYKLMU TaKKe BOLUN XUIbl
3ANEKTPOMNUTAHUS U YyNPaBEHUS, TPY30HECYLLMI
3N1IEMEHT U TEPMOCTOMKAA NeHTa. HapyKHbIR
nvameTp Kabensa He npeBbicnn 10 mm. Usro-
TOBJ/IEHHbIN 06pa3el, Kabens B yCTaHOBIEHHOM
nopsaKe NpoLen NoHbIA LMK KBaNMPUKaLLMOH-
HbIX UCMbITaHWi. MNony4yeHHble pe3ynbTaTtbl NoA-
TBEPAWIN NPaBUIbHOCTb BbI6OPa KOHCTPYKLINK
U NPUMEHSIEMbIX MaTepPHaoB.

B HacTosiuiee Bpems Kabenb KC-2 nepenaH
3aKa3blBaloLWeMy NPeanpUsaTUIO AN MPOXoXKe-
HWS NOJIMIOHHBIX UCMbITAHWI B cOCTaBe Po60TO-
TEXHWMYECKOro KoMMnaeKca.

KC-2 special control cable
for use in radiation fields

SEVCABLE-TRADE LLC

40, Kozhevennaya Liniya, Saint-
Petersburg, 199106, Russia
www.sevkable.ru

It was in 1986 when Sevcable Research
Institute formulated the scientific basis of
developing special cables designed for use
in conditions of ionizing radiation. Authorities
nominated Sevcable as the head organization
engaged in the development and production
of cables to be used during liquidation of
consequences of Chernobyl catastrophe.

After several years experts of the Institute
developed a range of cables of various purposes
and participated in full-scale tests in the 30-kil-
ometers zone around Cernobyl NPP. The work
brought about the unique experimental results
that are still used today.
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The research in the field was continued, but
so far only copper conductors have been used
as control strands, though theoretically it has
been suggested to use optical fiber.

Itis known that optical fiber is very sensible to
ionizing radiation, and even radiation in a small
doze can lead to significant decrease of attenua-
tion coefficient. It is not always possible to restore
the optical channel applying usual methods.

In 2010 Sevcable was assigned a task by
Rosatom State Corporation to develop and pro-
duce a composite control cable for a movable
robot-technical unit thatis to be used in radiation
fields in the «big emergency» regime. Alongside
with usual conducting cores the cable was to in-
tegrate a module consisting of radiation-resistant
optical fiber; the radiation resource of the cable
was to be not less than 106 R while attenuation
coefficient increase was to be not more than 5
Db/km. Moreover, the eight and dimensions of
the cable were strictly limited.

In the design of the cable Russia-made ra-
diation-resistant optical fiber with the following
characteristics was used:

— quartz cladding diameter, ym — 125;

— mode cutoff length, um — 1.330;

— attenuation coefficient, Db/km — 0.31 (at
wave length of 1.55 pym);

— attenuation coefficient, Db/km — 0.65 (at
wave length of 1.3 pm);

— durability, H — 4.0.

The design also integrates power supply
cores, control cores, a carrying element and a
heat-resistant tape.

The produced sample of the cable has been
subjected to all qualification tests. The tests
proved that the right design and materials had
been chosen.

KC-2 cable has been submitted to the cus-
tomer for a ground test in the robot-technical
unit.




«CEBKABENb>»

rPYNNA KOMNAHMA
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CMEUMAIJIbHbIA KABENb YNPABJIEHUSA KC-2
a5 PABOTbl B PAOMALIMOHHDBIX TOJAX
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HACOCHbI

HAYYHO-NMPONM3BOACTBEHHOE OBbEOAUHEHUE

«TMOAPOMALL .., &N

9 neka6psa 2011 r. OAO <HNO r'’UAPOMALL» oTMevaeT
cBoi 80-neTHuM o6UNen. NMpakTU4EeCKU onbiT Hayy-
HbIX UCCIefOBaHUMI, MPOEKTUPOBaHUSA, NPOU3BOACTBA
MU 3KCMJlyaTaluMu HAacCOCHOro o6opyaoBaHUsi CHUCKa
3acny)XeHHbIil aBTOPUTET Y 3aKa34YMKOB — NpeanpUaATUin
BM® P®, aTOMHOI 3HEPreTUuKU U ApPyrux otpacnemn.
Hawu Hacocbl pa6oTaloT Ha NPOMbIL/IEHHbIX, 3HEPreTH-
YeCKMUX, KOMMYHa/bHbIX NPEeANPUATUAX, CYAOXOAHbIX U
opocuUTeNbHbIX KaHanax, MOpcKux cyaax Poccum u CHI,
Kutas, UHauum, B cTtpaHax Bocto4uHoit EBponbl, BanxHero
BocToKa.

CoTHM arperatoB nocrtaB/ieHbl Ha TAHbBAHbCKYIO
A3C (KuTtait), ASC «KypaHkynam» (MHaua) u Ha Bce A3C
Poccuitickon ®epepauum, BKaoyasa PocToBCKylo, JIeHUH-

; .y rpaackyio, Bonro-[loHcKylo, Benosipckyio, KanuHUHCKYy10.

l i | ; OAO «HMNO «r'’MAPOMALL» NOCTOAHHO COBepLUEHCTBYeT
. i - : HaxoAfALWMeCcH B NPOU3BOACTBE HAcOChl, a TaKXe pa3spa-

: | | ' GaTbiBaeT u ocBauBaeT HOBble C NPUMEeHEeHUeM UHHOBaA-

~ ' | : f LMOHHbIX TexHonoruin. B 2010 r. ocBoeHO NpPOU3BOACTBO

C ) 4= 40 S . 00beMHbIX HacocoB Tuna 2,5 IMT, nepBasi napTUaA NocTas-
: [ “) ! NleHa Ha PocTtoBcKylo A9C. B KoHue 2011 r. HamevaloTcs
( ) ‘) j j A —[! f - nocTaBKa U HaTypHble UCMbITAHUA HOBOIrO MOAMNOPHOro

HedTaHoro Hacoca HIMBH 3600/90.

3a pa3paboTKy ManorabapuTHbIX HACOCOB C MarHUTHoOM MydTon OAO
«HMO «TMOPOMALL» ynoctoeHo cepebpsiHon Mmeganu MexayHapoaHoro
canoHa usobpeteHui «Apxnumea-2011». B aToM e rogy npeanpustie
Nosly4nsIo MexayHapogHbin cepTudurkat Kadectsa TUV NORD.

cEFtTFFlI:.ﬁTE'_'m_\\I EE?THWH‘ATHMJ\-\I
i PR e
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—m————— .
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1] 1]

129626, P®, MockBa, yn. 2-a MbiTullMHCKanR, 2. Ten.: (495) 687-35-55, ¢pakc: (495) 687-35-89
www.Gidromash.com.ru
E-mail: info@gidromash.com.ru

1931 - 2011
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142300, MO, 2. Yexos, yn. Moeapuna, d.1

Ten. (496) 727-23-84, (495) 543-72-92, dof. 46-20
Panc: (496) 727-22-94

e-mail: bogdanov_ag@energomash.ru

femden npodaw cpmamyput A3C)
www.energomash.ru

3A0 n3nepzomow|Hexos|-H3IMy -

Kpynkediee a Poccuu npednpusmue,
UFROMOGIUGMIOWEe MPOMbILLAEHH YD
mpybonposodtyio apMamypy seicoko2o dagnenus
dnm T3C 1 A3C (Ho pabovue cpedut «eoda-nopy

€ ycnoaHsM npoxodosm om & do B00 nm,

Ha pabovee daanenue cpedel do 40 MMNa u
memnepamypod do 650°C).

1. MpoexmupoeaMue v U32omoaneHue
mpySonpoaodHold apMamypbl U 3anocHLIX yacmed:
- GpMamypa 30MopHOA: 3008UNNKY U KAONOHE! 30M0PHBIE;
- @pMamypa pezyaupyIoLwon,
PECYRYUOHNO-0XATOUMENBHLE YEMOHOBKU;
- apMamypa npedoxpanumensHan:
npedoxpanumensHbie, UMTYABCHEIE KAGNTHG!;

- AEMAMYPO I0WUMHKAGR: 00pamHEIe KNaNOoNsl, 3aMEopsl;

- EneyuansHaR apmamypa daa ocobeix yeaosul pabomed.

2. MposedeHue HOYNHO-UCCACIOBOMENLCKUX U
ONbIMHO-KOREMPYNMOopeKUx pabom U ux aHedpene.

3. Oxa3oHUe CepEUCHBIX YCaY2 N0 IKCRAYamMayuy u
PeMaonmy npodyKuy NpednpuRmuA,

Cmpo2ue UCnbIMAanua U KoHMpoab, MOYNOCmb U
MEeXHOADZUNECHER OUCHUNILHD RENRIOMCA
2aposmuedl HademHormu u doumEnbHO20 CpOKT
IKcAYamayuw u3denud npouseodcmen.

3ABOA

1, Gogarina st., Chekhov, Maoscow region, Russio 142300
Tel. (496} F27-23-B4, [495) 543-72-92, ext. 46-20

Fax: (496) 727-22-24

e-mail: bogdanov_og@energomash.ru
(NPP Valves Sales Department)
wiwvw.energomash.ru

3HEPIOMALL

J5C «Energomash (Chekhowv) — CHZEM»

represents the largest Russion company
manufacturing industrial high-pressure

pipeline valves for thermal and nuclear

power plants (designed for «water-steamy
operating medium, nominal bore from 6 to 800 mm,
medium operating

pressure to 40 MPa

and temperature to 650 2C).

1. Design and manufacturing of pipeline valves
and spare parts:

- stop valves: gote valves and shut-off valves;

- control valves, reducing-coeling plants;

- pressure-refief valves: safety valves, pulse valves;

- protection valves: return valves, valve gates;

- special valves for specific operating conditions

2. Handling and integration of research activities
and development engineering.

3. Servicing in the field of company’s products
maintenance and repoir.

Reliability ond long operating life of company’s
production articles are ensured by strict testing,
inspection, occuracy and proved

technologicol procedures,

3HAMA TPYOA

NG, yn, Marvumoropekad 1,11
+7 (812) 347-70-27

WL
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000 «UHTA>»

FonoBHoM opuc 101990, Poccusi, MockBa,
KpuBOKONEHHbIH Nepeynok, gom 12,

cTp. 1, 3tax 4

Ten.: + 7 (495) 628-20-03

®dakxc: +7 (495) 628-48-90

E-mail: info@inta-arma.ru
www.inta-arma.ru

000 «MHTA» — poccuiicKoe npeacTaBuTENbC-
TBO 3aB0OJ0B — NpPon3BoanUTENEN TPY6ONPOBOAHOM
apMaTtypbl 415 06bEKTOB K1laCCUYECKOM U aTOMHON
3HEPreTUKK:

— MNAO «MBaHO-PpPaHKOBCKUI apMaTypHbIi
3aBoAy;

— MAO «KneBcKoe LieHTpanbHOe KOHCTPYKTOP-
CKoe 610p0 apMaTypOCTPOEHMUSI»;

— 3A0 «3aB0j 3HepreTMyecKoro 06opyaoBaHus
«9HEPronoToK».

000 MHTA» (Mocksa) codaaHo B 2007 roay anst
OopraH13aLmny LIEHTPaNU30BaHHOro CObITa MPOAYKLIMM
NPeLCTaBEHNS UHTEPECOB 3TUX 3aBOAOB Ha NPeAnpHU-
ATUAX aTOMHOW oTpacnu Poccuickon Pegepaunu.

OCHOBHbIMM HanpaB/eHUAMU JEATEIbHOCTH
000 «MHTA» aBnaloTCA:

— [OCTaBKa apMaTypbl CneLmansHoro HasHave-
HWA, AN KOMMEKTaLUUU TEXHONIOTMYECKMX CUCTEM
3Hepro6sokoB ASC, KOMMIEKCOB Mo NepepaboTke
PAO, apyrmx 06 bEKTOB aTOMHON 3HEPrETUKH;

— OKa3aHWe WHXMHUPUHIOBbIX YCIYTr Ha BCex
3Tanax NoCTaBKW apMaTypbl;

— OKa3aHWe UHXMHUPUHIOBbIX YCIYr NPW 3KC-
nayatauuu, TEXHUHECKOM OGCNYKMBAHUM U PEMOHTE
apmatypbl;

— opraHusaumus CepBUCHOIO 06CNYKWBaHUS
apmarypbl;

— OpraH13aLmns y4e6HO-MeTOANYECKHX LIEHTPOB
[N5 NOATOTOBKM CreLuanncTos no apmarype.

B cBoeit geatenbHoctn 000 <UMHTA» coTpya-
HUYaAEeT C OCHOBHbIMU NPEeANpUATUSAMMU OoTpac-
nn:

— UHXWHWPUHroBble KomnaHuu: OAO «CIM6A3IM»,
OAO «A3M», OAO «<HWA3MM», OAO «TM3», 3A0 «ACI»;

— NPOEKTHble UHCTUTYTbI: OAO «M BHUMUIT»,
OAO CIMUU «BHUMKUIT», OAO «MHCTUTYT TIM;

— NPeanpusaTUa rNaBHOrO KOHCTPYKTOpa:
HUKWIT, OKB «luaponpecc», OKBEM;

— NPeanpuaTUa Hay4HO-TEXHUYECKON nojane-
pxxku: OAO «BHUNASC», OAO «HULL ASC»;

— Hay4Ho-uccnegosaTenbCkue LeHTpbl: PHLL
«KypyatoBCKui MHCTUTYT», MNAD PAH, HUTU um.
A. . AnekcaHapoBa;

— ¢ununansl OAO «KoHuepH PocaHeproatom»,
Dryn «10 «Masik», Iy « XK.

MHOronetTHui onbiT paboTbl B aHepreTnyec-
KOM MalUMHOCTPOEHWUK, 3aciyEeHHbIV aBTOPUTET
1 TPaAULMOHHbIN BbICOKUIM NpodeccnoHann3m uc-
NONHUTENEN NO3BONSAIOT HaLLlen NPOAYKLMU UMEeTb
npeKkpacHble pedepeHLMn B 0TPacau U yCcnewHo
y4acTBOBaTb B MEXAYHapOAHbIX MporpaMmmax ro
KOMMAEKTaLLMKU KPYMHbIX MPOMbILUIEHHbLIX 06 bEKTOB
B TaKWUX CTpaHax, Kak YKkpawuHa, Poccuq, Yexus,
CnoBakus, KazaxctaH, bonrapusa, Knutan, MHausa.

KayecTBO ¥ HagexHOCTb NocTaBAsemMou
npoayKunn obecneynBaeTca LencTBylOWeEN Ha
npeanpuUaTUX CUCTEMON MEHEXKMEeHTa Ka4vecT-
Ba, cepTuduumpoBaHHon Ha cooTBeTcTBME ISO
9001:2008 1 NONHOCTbLIO COOTBETCTBYET POCCUMA-
CKMUM ¥ MeXAyHapoAHbIM CTaHAapTaMm, Y4To Noa-
TBepPXAeHO nuueH3nammn degepanbHo Cny6bl Mo
3KOOrMYECKOMY, TEXHOSTIOTMYECKOMY U aTOMHOMY
Haasopy, cepTudurKkataMmn U 60bLIOY NPaKTUKOM
yCnewHom aKcnnyaTaumnm noctaBnsgemMoro o6opy-
[OBaHUS.

INTA

Head office: 12, bld.1, Krivokolenny
pereulok, Moscow, 101990, Russia
Phone: + 7 (495) 628-20-03

Fax: +7 (495) 628-48-90

E-mail: info@inta-arma.ru
www.inta-arma.ru

INTA LLC. is a representative of the following Russian companies
that manufacture pipeline fittings for nuclear and non-nuclear power
production facilities:

— Ivano-Frankovsk Fitting Works;

— Kiev Central Design Office of Armature Engineering;

— Energopotok Power Equipment Works.

INTA LLC. (Moscow) was founded in 2007 with the purpose of
organizing centralized distribution of products and representing these
plants at companies of the Russian nuclear industry.

The main activities of INTA LLC. are:

— delivery of special-purpose fitting for nuclear power-generating
units, radioactive waste treatment facilities and other nuclear facilities;

— engineering services at all stages of fitting delivery;

— engineering services during operation, maintenance and repair
of fitting;

— organization of after-sales service;

— organization of training centers for training specialists in fitting.

INTA LLC. has partnership relations with the leading companies
of the industry:

— engineering companies: Saint-Petersburg Atomenergoproekt JSC,
AEP JSC, NIAEP JSC, Tyazhpromelektro JSC, ASE CJSC;

— planning organizations: East-European Head Research Institute
of Energy Technologies (VNIPIET), Saint-Petersburg Branch of VNIPIET,
Teploelektroproekt Institute JSC;

— chief designer organizations: Research and Designing Insti-
tute of Electrical Engineering (NIKIET), Gidropress Design Office, OKBM
Afrikantov;

— scientific and technical support organizations: All-Russian Re-
search Institute of NPP Operation (VNIIAES) JSC, NPP Equipment Testing
Center (NITs AES) JSC;

— research centers: Kurchatov Institute Research Center, Saint-
Petersburg Institute of Nuclear Physics, Research Technological Institute
named after A.Aleksandrov;

— branches of Rosenergoatom Concern, Mayak Production Amal-
gamation, Mine and Chemical Plant (FGUP GKhK).

We can justly boast of vast experience in power machine building,
well-deserved respect and traditionally high qualification of specialists,
which qualities explain excellent references to our products and allow
us to participate in international programs of supplying equipment to
large production facilities in Ukraine, Russia, Czech Republic, Slovakia,
Kazakhstan, Bulgaria, China, India.

High quality and reliability of our products are ensured by the quality
management system certificated in accordance with ISO 9001:2008;
the system fully conforms to Russian and international standards, which
is confirmed by licenses of Federal Service for Ecological, Technical and
Nuclear Inspection, certificates granted to the products as well as by the
successful operation of the equipment we supply.

Mockosckan ofnacTe, HoOrmHCKWA paion, r. 3nekTpoyrni, yn. Noneean, 4. 10
Ten: +7 (495) 221-89-93 www.energokab.ru e-mail; direct@energokab.ru

BA0Ld3aBOALOHEPLOKAGEN b

OQHH n3 nnaeposB oTpacn No BbiNYCKY HU3KOBOJIbTHbLIX Kabenen

NPEONPUATWUEM CEPMIAHO BbINYCKAETCA
KABENBHAAR NPOAYKLUWA ONA A3C:

B McnanHeHnn Hr{Al-L5;
B ucnonHeHnn HriA)-HF.

B CTAOQWW NOCTAHOBKW HA NPOU3BOACTEO
COBMECTHO C OAD «BHWWKM» HAXOOQATCA KABENW:

B ncnonHedny HriA)-FRLS;
B ncnonHeHduy HriA)-FRHF,

3A0 «3ABOM «3HEPTOKABENb» MMEET:

CepTudMKaT COOTBETCTBMA CUCTEMBI MEHEAKMEHTa KauecTBa
TpebGosanwam NOCT P MCO 9001-2008;

Nuuerzno degepanbHon CNYROb No IKONOTUYECKOMY,
TEXHONOrMYECKOMY W AaTOMHOMY Ha[30pY Ha Npago

naroTosneHnA Kabenel Ona aTOMHBIX CTAHUWA;

CepTHPNKAT COOTEETCTBHA CHCTEMB! AOGPOBONBEHON

cepTHduKkaumy «BoeHHBIR perucTps TpebosaHuam
MOCT PB 15.002-2003 »n NOCT P MCO 2001-2008.

HOMEHKNATYPA BbINYCKAEMOW NPOAYKLIMK
BRNIOYAET TAKME PASNMWYHBIE MCNONMHEHWA:

CHNOBLIX KabENed B NNACTMACCOBON MIONALMN
HanprxeHneM Ao 1 KB BKNIOUMTENBHO;
KOHTpONbHBIX Kabensi;

NPoOBOAOE PA3NUUHOND HA3HAYEHWA.

Bca npogyriiyMa cepTid@inporata
Ha COOTEETCTHWE T
HOPMATHEHOW [
W NoapHon Be

B2 T
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YBaxaeMble YNTaTE/NIM-PYKOBOJUTENH
M cneuHanucTbl NpeanpPUATUA aTOMHOM oTpacnu!

Mbl UICKpEHHEe XOTUM, YTOGbI NPOLLEeCC NPOABUKEHUNA npoAYKUUU U ycnyr POCCUUCKUX NpeanpUATUA ocTaBasIcA
NMPaKTU4YeCKHU HeMnpepbiBHbIM, a KPYyr BallUX 3aKa34YUKOB NOCTOAHHO pacluupanca.

OaunH 13 Ny4WNX MHCTPYMEHTOB NPOABUXEHNUA BO BCEM MUPE — Ccrnelnann3npoBaHHbI€ BbICTaBKN.

ExxeroHo Ha TeppuTOpMrK Poccum NPOXoaaT AECATKM KPYMHbIX MEXAYHaPOAHbLIX GOPYMOB, OPUEHTUPOBAHHbIX Ha NoTpe-
6uTENen NPOAYKLIMM 1 YCIYT B aTOMHOM OTPac/n. YHacTue ame B HECKOIbKMX U3 HUX TPeGYET OTBIEYEHNS 3HAUUTENbHbIX
(bUHAHCOBBIX U IIOACKMX pecypcoB. MonoxeHne yeyry6nsaeTcs TEM, YTO 3a4acTylo BaXKHble BbICTABKM B pa3HbIX ropoaax
COBMaaloT No BPEMEHMU.

PUL, «Kypbep-meaua» apnserca odpuynanbHbIM MUHPOPMaALUMOHHBIM NAPTHEPOM U YHAaCTHUKOM MHOTUX BaXKHEeMLLIUX
oTpacneBbiX GOPyMOB U BbICTaBOK Ha Tepputopumn Poccuiickoinn Pepepaium, a TakKe 3a pyoekom.

Haw »KypHan «<ATOMHbIA NMPOEKT» Moay4aloT y4aCTHUKM U MHOMOYUCNIEHHbIE MOCETUTENN 3TUX BbICTABOK. Kpome Toro,
KYPHaN noayyatoT y4aCTHUKM OTpacieBbiX CEMUHAPOB Y KOHPEPEHLMI, KOTOPbIE NMPOXOAAT Ha NPEeANPUATUAX HUKHero
Hosropoga, CapoBa, [y6Hbl, CocHoBoro bopa v apyrux ropogoB. Beicokoe nonurpaduyeckoe KayectBo M aKTyalbHOE
cofepxaHue xKypHana «<ATOMHbIA NPOEKT» 06ecrnevYnBatloT aKTUBHbIM MHTEPEC LUMPOKOK LIENEBON ayaAUTOPUK K ONy6IIn-
KOBaHHbIM Matepuanam.

3HaunTenbHasa YacTb TUpaXa Halero nagaHus (1o 20%) HanpasnseTcs direct-mail-paccblIKOM PYKOBOAUTENAM KPYMHbIX
npeanpusaTUin U OpraHn3aLmin aTOMHOM OTPAC/U, ABASIOLMXCSA LeNIeBOV ayaUuTOPUEN KaXKAoro BbiMycKa.

Mpurnawaem Bac crtatb Y4YaCTHUKaMU OAUHHAALAaToro BbilMyCcKa XypHaaa «ATOMHbIW NPOEKT».

HKypHan BbINAET B CBET B lekabpe 2011 roga v 6yaet npuypoyeH K dpmapKe aToMHOro MalMHOCTPOEHUS, TPaAULMOHHO
NPOBOAMMOMN HUKEropoAaCKOM MHKMHUPUHIOBOM KOMMNaHWEN «ATOMIHEPronpoeKT. Kpome Toro, aToT HOMep XypHan
OyfeT NpefcTaBneH Ha POCCUNCKMUX U 3apyBEKHbIX CNELManM3npoBaHHbIX IHEPTETUYECKUX BbiCTaBKax, NPOBOAUMbIX B
| kBapTane 2012 roga, U Ha BHYTPUOTPACNEBbLIX KOHbEPEHLMUAX U CeMUHapax.

3afaBKM Ha pa3MelleHue MmaTepuanoB B XXypHane <ATOMHbIA NPOeKT» — Ha caiTe www.kuriermedia.ru

YyacTue B HaLLIMX NPOEKTax rapaHTUpyeT:

e 3HAKOMCTBO C Ballei MHGOPMaLMEN CNeLUancToB KPYMHERLLINX MHXUHUPHUHIOBbLIX KOMMaHW;

e [pejcTaBfieHne Ballen NPOAYKLMK Ha KPYMHbIX OTPAC/EBbIX BbiICTaBKaXx;

e 3HayuTENbHOE pacllMpeHne LieNeBo ayaMTOPHUKU NMOTEHLMANbHBIX NOTPeGUTENEN Ballen NPOAYKLIMA U YCIyT;
e 3aKperneHue y3HaBaemoCTH Ballei TOProBoi MapKu.

Hawa uenb — akTMBHOE NPOABMXKEHWE TOBAPOB W YCAYr POCCUMCKUX pa3paboTYMKOB W NPOM3BOAMTENEN
B Poccuu 1 3a pyb6exom.

Hawe Kpeno — caenatb 60/blie, YEM OXKUAAET 3aKa34MK.

Hawm ueHbl No3B0NSI0T JOOUTHCA BbICOKOIO pe3ysibTata npu MUMHUMalbHbIX 3aTtpaTax.

Byaem paabl coTpyaHHu4ecTBYy!
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ANNOABUTHbLIN YKASATEb

Mpeanpunatue Fopop CTtp.
Anbda JlaBanb Motok, OAO Kopones 54
BecT-UHxunHMpuHr, 000 CaHkT-lNetepbypr 90
BecTtpoH XapbKoB 74
BHMKA3C, OAO Mocksa 70
BoTtkunHckui 3aBog, OAO BOTKMHCK 90
mapomaw HIMO, OAO MockBa 94
[Onanpom HTLL, 3A0 MockBa 69
[ooKoH, OAO [Jomonenoso 89
3Hamsa Tpyaa 3aBoj CaHkT-lNetepbypr 95
NHTa, 000 MockBa 96
KonomeHckum 3asoa, OAO KonomHa 64
KomnaHusa BesonacHoctb, 3A0 MockBa 81
Komnnekt3Hepro pynna Komnanui, 3A0 MockBa 52
Mawmumnake 'EA, 000 Mocksa 56
Hoasi 9PA, OAO CaHKT-lMNeTepbypr 61
Oprctponnpoekt, 3A0 MockBa 88
Mpusoasl AYMA, 000 MockBa 62
Mporpecc-3konorusa, 3A0 OG6HWHCK-3 84
Mpomuzonaumns, 3A0 HwxHui HoBropoa 3-9 06n0Ka
CeBkabenb-Tpewng T4, 000 CaHkT-lNetepbypr 92
CKB CIA, OAO Yebokcapbl 77
Tennonpu6op YensbuHckuin 3aBoa, OAO YenabuHck 78
Texna6 Kb, 000 O6HMUHCK-4 76
TMK ToproBbiit oM MockBa 2-9 0610XKa
LleCNC HUKNPIT, 3A0 MNeH3a 80
9KoATom HIM, 3A0 CocHoBbI bop 89
OKPA HIMM, 000 YeboKcapbl 66
AnepoH CHMNO, ®ryn MockBa 86
OMTHKa MockBa 88
OHeprokabenb 3asoa, 3A0 OneKTpoyrnun 96
OHepromalu (Hexos) — Y93M, 3A0 YexoB 95
JtanoH HIMK, 3A0 BonrogoHck 58
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Undertaking City

Company Bezopasnost, CJSC Moscow

Diaprom, CJSC Moscow

EKRA RPE Cheboksary

Eleron Research and Production Amalgamation Moscow

Energomash (Chekhov) — CHZEM, CJSC Chekhov

Etalon, CJSC Volgodonsk 59
Inta, LLC Moscow 96
Kolomensky zavod, JSC Kolomna 65
KomplektEnergo group of companies, CJSC Moscow 53
NE, JSC Saint-Petersburg 61
Orgstroyproekt, CJSC Moscow 88
Progress-Ekologiya, CJSC Obninsk-3 84
Sevcable-Trade, LLC Saint-Petersburg 92
Teplopribor, JSC Chelyabinsk 78
VNIIAES Moscow 73
Westron Kharkov 75
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OT PEOAKLIMWN / FROM THE EDITORS

ATOMHBI MPOEKT

YBa)KaeMble YUTATe/IM—-PYKOBOAUTEJNIU U CNIEeLiHA/IUCTbI
npeanpUATHA aTOMHOM oTpacau!

HypHan «ATOMHbIN NPOEKT» co3haBascs AN UCNONb30BaHWS B KAYeCTBE CBA3YIOLLEro
3BEHa Mexfy cneumanucTaMmmn MHXUMHUPUHIOBbLIX KOMMaHWM, Ha KOTOPble BO3/IOXeHa
BCS OTBETCTBEHHOCTb 3a KOMMJIEKTALMIO, CTPOUTENBbCTBO, MYCKOHAaNaAo4Hblie paboThl 1
cAayy «noj KtoyY» 06bEKTOB aTOMHOM SHEPTETUKM, U MPOU3BOAUTENSIMU U NOCTaBLLMKaMK
o6opynoBaHuns ana ASC. Mbl papl, 4TO Halle n3haHue YCNewHOo BbINOAHAET 3Ty GYHKLUMIO:
KypHan «<ATOMHbIM NPOEKT» CTasn «HaCTONbHOW KHUIOW» AN MPOEKTUPOBLLMKOB Huxkeropoa-
CKOW UHXWUHWPUHIOBOWM KOMMNaHUW «<ATOM3HEProNpOEKT», ero MNoMyYatoT UHKUHUPUHIOBbIE
KoMnaHun MockBbl 1 CaHKT-eTepbypra.

[paKTnKa NnoKasana, 4To He MeHblUee 3Ha4YeHne NMeEeT u apyras GyHKLUKUS KypHana
— nHdopMMpoBaTh CaMu NPEANPUATUS OTPACM O HOBbIX pa3paboTKax Apyr Apyra, 6biTb
NS HUX MIHCTPYMEHTOM MOUCKa NOTEHLUMaNbHbIX 3aKa34MKOB U [efI0BbIX NapTHEePOB.

[na yno6ctBa paboThbl € KypHaNoM, 4fa obecnevyeHns BO3MOXKHOCTU €ro LMPOKOro
MCNONb30BaHWA Ha KaxJoM NPeanpuUsaTUM peaakumns npeanaraet obopmaeHne NognmncKu
Ha XypHan «ATOMHbIN NPOeKT» Ha 2012 rof.

YcnoBums NnoanucKK — Ha canTe peaakumm www.kuriermedia.ru .

Bynem pagbl BUAETb Bac B 4Mcne NOANMCHMKOB Hallero )ypHana!

Dear readers-managers and specialists
of the nuclear industry enterprises!

«Nuclear Project» journal was established as a link between specialists of engi-
neering companies, who are responsible for supply, construction, start-and-adjustment
and «turnkey» commissioning of nuclear facilities, and manufacturers and suppliers of
equipment for nuclear power plants. We are happy that the journal is successful in this
undertaking: it has become a «real book» for the designers of Atomenergoproekt Nizhny
Novgorod Engineering Company, it is received by engineering companies of Moscow
and Saint-Petersburg.

Life has shown that another function of the journal — to inform enterprises of the
industry about new developments of each other, to be a useful tool in searching for
prospective partners and customers — is of no less importance.

To ensure convenience and use of the journal at each enterprise the editorial board
offers subscription to the «Nuclear Project» journal, 2012. For the terms of the subscrip-
tion please see www.kuriermedia.ru.

We shall be happy to see you among subscribers of the journal.
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