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MEPCIMEKTUBSI

OcTpoBeLl: CTPOUTENLCTBO NepBoro 6/1oka A3C
HaYHETCSH YXKe B utone

Ywepawun rogq umen oco6oe 3HayeHue
B ucrtopumn Pecny6nuku benapycb: B 2012
rogy, HayaB B 18 KunomeTtpax oT ropoACKoOro
nocénka OcTtpoBel (FlpogHeHCKaa o6nacTb)
CTPOUTENIbCTBO aTOMHOMW 3JIEKTPOCTAHLUM,
cTpaHa cjenana nepBbli LWAr Ha NyTU B Ky6
fAifepHbIX AepKaB. CornacHo niaHam nepBbli
610k A3C pomkeH 6biTb BBeEH B 2018 rogy,
BTOpOM — He no3aHee 2020 roga.

B 2012 ropgy Ha nnoliaaxke no Bo3BeAEHUIO
benopycckon A3C Havanacb akTuBHasa ¢asza
CcTpouTenbHbIX paboT. B OCTpoBLIE OTKPbLINOCH
Benopycckoe npeactaBUTENbCTBO reHepPanbHOro
noapsiadynmka OAO «HUA3MM» — ynpaBnsiowen opra-
Hun3aumm 3A0 «<ATOMCTPOM3IKCNOPT», KOTOPOE, Kak
1 BCIo 6e10PYCCKYI0 CTPOKKY, Bo3rnasun Opun
MycToBOMN.

- lOpui AneKkceeBu4, akTuBHaa ¢pa3a pa-
60T Ha CTPOUTE/NIbHOM Mo aAKe HaYanacb B
anpene nNpoLwsoro roaa...

— [a, otcyeT paboThl Ha cTpouTenbcTBe beno-
pycckon ASC mbl Begem ¢ 18 anpenda 2012 roga.

- Yr1o 3a 310 Bpems yaanocb caenatb?
Bce nu 3agauu, noctaBjieHHble HA MUHYBLUUIA
roj, BbiNoJIHEHbI?

— B ocHoBHOM. B 2012 roagy ocHoBHasi pa6o-
Ta Benacb Ha COOPYXXEHWW MPOU3BOLCTBEHHOWM
6a3bl. CerogHsa 3aKOHY€HO CTPOUTENBLCTBO CTOJO-
BoM Ha 500 mecT, agMUHUCTPATUBHO-ObITOBOIO
3[aHus, 3aBepLUaeTCs CTPOUTENbCTBO aAMUHW-
CTPaTMBHO-6bITOBOrO KOMIMEKCa.

Ho 4T06bl BCA haKTUYECKKU MOCTPOEHHas Mpo-
M3BOLCTBEHHas 6a3a 3apaboTana B HOPMalbHOM
pexvme, Heo6X0AMMO 3anyCTUTb B AKCMyaTaLmio
HEKOTOPbIE YXM3HEHHO BaXKHble 06BEKTbI: CUCTE-
Mbl BOAOCHaGXEHUS, KaHanM3aLmmn, O4UCTHblIE
coopyeHus. C BogocHabxeHneM Npo6iemM HeT:
[1B€ NOCTPOEHHbIE CKBAXKMHblI UMEIOT JOCTaTOY-
HYI0 MOLLHOCTb, 4TO6bl 06ecneyYnTb BOAOM BCIO
cTponnnowaaky. C KaHannsaunewm 1 OYUCTHbI-
MU COOPYEHUSMW Mbl HE yCrnenan Ao X0N0A0B
— 06bEM paboT OKazasncs 6osblie, CIoXKHee U
MacwTabHee, 4eM NpeacTaBnsNOChb BHayane.
9Tn 06bEKTbI 6yayT BBEAEHbI B 3KCMyaTaLuio
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Opui MNMycToBo# (cnpaBa) U Npe3naeHT

OAO «<HUAIMM» - ynpaBnaowen opraHnsauum
3A0 AC3 Banepwuit JiumapeHko / Jury Pustovoy
(right) and Valery Limarenko, NIAEP President

=4

Mpe3ugeHt OAO <HUAIM» — ynpaBnaowen
opranu3auuu 3A0 AC3 Banepumit JiumapeHKo
(cneBa) u Mpe3suaeHT Pecny6nuku benapycb
AnekcaHap JlykalweHKo NPUKpennaioT na-
MATHYI0 Ta6aunuky (aBryct, 2012 r.) / Valery
Limarenko, NIAEP President (left), and
Alexander Lukashenko, President of Belarus,
are fixing a memorial tablet (August 2012)

OPWEHTUPOBOYHO B Mae, U Toraa MOMXHO 6yaer
NpUCTynaTh K 61aroyCTPONCTBY U O3EEHEHMIO
TEPPUTOPHU, Y4TOGLI 6a3a He TONbKO YCMeLHO
dYHKLMOHUpOBana, HO ¥ Bbirnsaena noaootato-
LWMM 06pa30M, KaK U MOJOKEHO 06bEKTY TaKOro
YPOBHS 1 3HAYEHMS.

T
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Kpome Bcero atoro, 6onblias pa6oTta npo-
BeJeHa Mo OrparkJeHWto NpPou3BOACTBEHHOWM
6a3bl — TAaKOM CepPbe3HbI 0OBEKT, KakK aTOMHas
CTaHUMS, JOMKEH UMETb U CEPbESHYIO OXpaHy. B
deBpane 3aKOHYEHO orpakaeHue nepumertpa
NPOV3BOACTBEHHOW MAOWAAKNU, YCTAHOBEHbI
KOHTPOJ/IbHO-MPOMNYCKHbIE MOCTbl — NOKa Bpe-
MEHHbIE, HO B 6IMKanlLieM 6yayliem OHu 6yayT
3aMeHeHbl Ha CTalMOHapHbIe, C 3NEKTPOHHbIM
y4eTom Bcex paboyunx Ha naolwagke.

B npownom rogy mMbl Ha4yanu paspaboTKy
KoTnoBaHa — 31 mas 6bla1 BbIHYT NEPBbIN KOBL
3eM/In. A K KOHLY rofla 3aKOHYeHbl He TO/IbKO
3em/siHble paboThbl, HO M NPOLLEHTOB Ha 90 — noa-
6eToHKa. K Hayany mapTa pab0Tbl MO MOArOTOBKE
KOT/IOBaHa NepBoro aHeprob6sioka K apmMupo-
BaHWIO ObININ Y¥Ke MPaKTUYECKU 3aBEPLLUEHbI, a
elle B Havane deBpans Hayanacb paspaboTKa
KOTNoBaHa noj BTOPOM 3HEPro6oK.

Bca pa6ota go KoHua 2013 roga cnjiaHu-
poBaHa YETKO M KOHKPETHO. Mbl 3HaeM, 4To “
Ha KaKux 0ObeKTax JOMKHbI 6yaeM aenatb U B
KaKune CPOKMU.

[naBHas 3afjaya Ha TEKyWMUIN rog — 3aBep-
LIeHWE CTPOUTENLCTBA NPON3BOACTBEHHOM 6a3bl,
MYCK B 3KCMNyaTaL Mo BCEX €€ 06 EKTOB — [AO/K-
Ha 6bITb BbIMOMIHEHA HE MO3[HEe TPETbEro KBap-
Tana. M 3atem Bce cuibl 6yayT CKOHLLEHTPUPOBa-
Hbl HA OCHOBHOM HamnpaBAeHWU — CTPOUTENbCTBE
CaMoW CTaHLUMMN.

OCHOBHOW penepHON TOYKON A4/15 Hac B 3TOM
roay 6yaget gata 15 UIOHS — MMEHHO K 3TOMY
CPOKY 3aKa34MK JOMKEH MONYYUTb JULLEH3MIO
Ha cTpouTenbcTBo ASC nocne Toro, Kak NPoeKT
CTaHLUMKU NPOMAET rocy1apCTBEHHYO IKCNEPTUIY
BO BCEX COOTBETCTBYIOLMX OpraHu3aumsx. locne
3TOro0 NPUCTYNUM K apMUpoBaHuio dyHaamMeHTa
30aHWUIN U COOPYKEHUIM aTOMHOM CTaHLMK, BbIMOS-
HEHMIO X apMaTypPHOro KapKaca — 1 MpUMEepPHO
Yyepes MecsL, nocne aToro, OPUEHTUPOBOYHO 15
UIoNS, NIKC-MUHYC HECKO/bKO [IHEN, B OCHOBaHWe
nepBoro aHepro6soka benopycckorn ASC 6ynet
3aNUT NepBbI 6GETOH.

Bcero B 2013 roay Ha cTtpouTenbcTBe be-
nopyckov A3C 6yaeT ocBOeHO npumepHo 5,5
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MunnMapaa POCCUMCKUX pybren — 3To B [ABa C
JIMWHUM pa3a 6onblie, 4eM ocBoeHo B 2012
rogy. K KoHuUy roga Ha nnowaake 6yaet pa6o-
TaTb NpumepHo 2800 cTpoutenen — B aekabpe
MWHYBLUErO rofja Mx YACNEeHHOCTb cocTaBnsna
OKOJ10 ThICSYM YENOBEK.

- 3uma B 3TOM rojy Gbila AOBOJILHO
cypoBas. lMoroaHble yCNOBUA KaK-TO no-
BJINKIJIN HA TeMIMNbl PaGOT Ha CTPOUTEJIbHOW
naowaake?

— Hy ga, 3uma, KaK 06bI4HO, «MPULLTA HEOXKM-
[aHHO»... [la 1 He o6eLLan HUKTO TaKMX MOPO30B,
[10 MUHYC ABaALL@TV U HUXE — HU CUHOMTUKM, HU
HapoAHble NpuMeTbl. KcTaTu, CUiibHbleE MOPO3bI
ObIIM TONIbKO Y Hac, B Benapycu. Ha PocToBCKOK
AJ9C paxe B aekabpe 6b1510 NMIKOC AecsTb, Ha Kyp-
CKOW — ntoc ofunH, Ha bantuiickon A3C, yto B
KanuHuHrpaackom o6nactu — 1 To rpaflycoB Ha
[ecsTb Tensnee, YeM 34eCb.

EcTecTBEHHO, B YCNOBUAX CUIIbHBIX MOPO30B
Mbl MPEKPATUAN YKNaabiBaTb 6€TOH. [0 TexHoMO-
M1 €ero MOXKHO 3anmMBaTb NPU MUHYC NATHaALa-

i ¥
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SHRENNTS
T, HO Mbl MEPECTPaxoBannChb U NPUOCTAHOBUIN
6eToHHble paboThbl yKe Mpu AecATu rpagycax
Mopo3a. OHaKo Ha CTPOMTENbHON Nnolaaxke
MHOTO MHOW PaGOTbl, KOTOPYIO MOXHO BbIMOHSATbL
1 B XOI0AHOE BpeEMS — Hanpumep, OCTEKNEHE,
MOHTa)X CaHABMY-NaHenNemn, pa3soaxa Tpyo B no-
MeLLEHMSAX U NpoYee.
M Bce e ana ceba Mbl caenanv BbiBOAbI, YTO
K cneaylollein 3ume HyXKHO NoAroToBUTLCSA 6onee
OCHOBaTENbHO. HEOXMIaHHOCTbIO /18 Hac cTanu
He TONIbKO HENPOTHO3MPYEMO CUJIbHbIE MOPO3bI,
HO M TO, YTO 6GENOPYCCKUE CTPOUTENN — a B CY6-
NoapsAYMKax y Hac KpynHenwne 6enopycckue
CTPOWTENbHbIE OPraHW3aLumn — He COBCEM FOTOBbI
paboTaTb B TaKUX ycnoBusix. Buanmo, paHblue
Y HUX He 6biI0 He06X0ANMOCTM OCBanBaTb Mo-
[I06HbIe TEXHONOMUK, KOTOPble B Poccum yxe ns-
BECTHbl M WMPOKO NPUMEHSAOTCS — TaM GETOH
YKNaAbIBaloT, U BMOHE yCrewHo, v npu 6onee
HW3KUX TemnepaTypax: AenaeTcs yKpbiTue, cTa-
BUTCSH «MyLIKa» ans o6orpesa — U ibeTcsl 6ETOH.
[lymato, 4To K cnegytoulein 3umMe, He3aBUCMMO OT

LiepeMoHuM no cny4al Havyana NnoAroToBKU KOTJIOBaHa Nnoj, BTOPO# 3HEepro6JIoK Hayanacb ¢ OCBSi-
weHusa (pespanb, 2013 r.) / Consecration ceremony dedicated to the commencement of work at the
foundation of the 2nd unit (February 2013)

MEPCIMEKTWBHI

TOro, KaKOW OHa 6YyAeT, Mbl JOMKHbI CHATb 3Ty
npo6nemy.

- Pas yx Bbl 3aTpoHynu Temy cyonoapsaaa
— CKa)Xute, KOro njiaHupyerte npuBiieKaTb K
COOPYKEHUIO CTOJIb BaXKHbIX U C€Pbe3HbIX
06BbEKTOB?

— Y Hac HeT 0cob6bIX MPETEH3UN HU K OAHO-
My M3 NOAPSAAYMKOB — BCE CTapaloTcs BbINOS-
HSATb NOCTaB/eHHble 3aja4vun. Ho Bce e ocoboe
BHUMaHWe yaensieM TeM KOMMNaHUaM, Y KOTOPbIX
BbICOKas AUCUMMNIMHA M OpraHn3aums Tpyaa Ha
LOMKHOM ypoBHe. OHM MOSTHUEHOCHO pearmpyoT
Ha BCe BHeLWHWe Bbl30Bbl — Oyb TO Kanpuabl
noroabl UAN UHble HeNpeaBUAEHHbIE 06CTONA-
TenbcTBa. Beab Bpemsa Ha Nto60K CTPoMKe — 370
[EHbrM, @ Ha Hawen — 0CO6EeHHO, rOBOPIO 3TO
6e30 BCSAKNUX anneropum.

- Kak Bbl camu v Baluu niogm yCTpounuchb
Ha HOBOM MecTe, KaK npuHsana Bac OcTpo-
BeTYMUHaA U ee }utenu? 3a roj, 4To Bbl TYT
NPOXWUNK, B3rNA[ 3aMe4yaeT yKe He TOJIbKO
«06LKMe oYepTaHus», HO U AeTallu...

— 3a aT10 Bpems 6enopycckoe npeactaBu-
TenbcTBO HNAJI cyLlecTBEHHO YBEUYUIOCD,
cerogHsa y Hac pa6otaeT okono 130 yenoBek.
Bonblwas yacte — rpawgaHe benapycu, noytu
NnofoBMHa crneumanncToB npuexann us Poccuu,
OoCTajlbHble — U3 YKpauHbl U JIUTBbI.

Jtoaun, 4to npuexanu B OCTpoBeL, U3ganekxa,
y>K€ NpUBE3N CBOU CEMbW U MOTUXOHbKY 06-
*uBatoTcs. eTv nownu TyT B WKONY, B AETCKME
cafbl, 3aBOAAT cebe MeCTHbIX Apy3€ei — C/I0BOM,
YXW3Hb MAET CBOUM 4epenom. 340pOBO TO, YTO
Mbl Cpasy e Noay4nnu 6naroycTpOeHHOe K-
Jibe — TaK 6bIBaeT AaneKo He Ha BCeX CTPOMKaXx.
MMMNOHKUPYET 1 TO, 4TO NOAM TYT MPUBETAUBLIE U
fo6poxkenatenbHble. Ham He Npuxoannoch YyB-
CTBOBAaTb Ha cebe KOCbIX B3rNa40B, UCMbIThIBATh
HeraTMBHOE OTHOLUEHHME.

KoHeuyHo, onpeaeneHHbIn cTpecc oT nepe-
MEeHbl MeCTa XWUTenbCTBa MCMbITaan BCE, U OH
HensbexeH. Boanu octanucb apy3bs, ¢ KOTOPbIMU
Tenepb yXKe HET BO3MOXHOCTM BCTPeYaTbCs TaK
4acTo, KaK paHblue, y MHOTMX — B3POC/ble AETH,
NOXW/ble POAUTENHN, KOTOPbIX, KOHEYHO e, XO4eT-
CA BUAETb KaK MOXHO Yalle... YTo nogenaelsb,
npv nepeesge Bceraa YTo-To Tepsercs, 310 He-
M36€eXHO0. Ho 4TO-TO MONOXKUTENBbHOE, HageeMmcs,
Mbl NproGpeTEM M Ha HOBOM MecTe, B benapycu.
TaK 4To 6yaeM CMOTPETb Ha XU3Hb GUNOCOPCKM. ..

Huna PbIBUK

P. S. 1 ¢eBpana 2013 r. Ha UEPEMOHUMU
Mo cnyyalo Hayana NOAroTOBKM KOTIOBaHa
Benopycckon ASC noa BTOpOKM 3HEPro6/10K
reHepanbHbi aupekTop 'K «Pocatom» Ceprew
KupureHko 3asaBun: «3aecb 6yaet nocTpoeHa
Nydlas aToOMHas CTaHUMA B MUpe — camast
coBpeMeHHas n 6esonacHas». Bnepeaun y
A3C o1 60 o 80 net paboThbl, yBEPEH MaBa
Pocatoma, 1 aTo 03HavaeT 6yayliee ropoja
«Ha COTHU NeT Bnepeay.

C. KUpMeHKo noyYepKHy, 4To 310 6yaeT «06-
pa3L0BO-NoKa3aTebHas CTPOMKa», KOTOPYIO
MOXHO [LEeMOHCTpMpoBaTb 3apyberKHbIM
3aKkas4ymKaMm: «<Mbl ceityac paccmaTpuBaem
BO3MOXHOCTb MPUINACKTb Clofa Halmx nap-
THepoB 13 baHrnagell n BbeTHama, KoTopble
co6upatoTcs CTPOWUTb CBOM NePBbIE aTOMHble
CcTaHumMK. M ecTb Yemy NoyyuTbCs 34eCh, B
OcTtpoBLe».

KoTtnoBaH noa BTOPOM 3HEPro6/10K A0MKEH
ObITb FOTOB K apMUPOBaHUIo A0 1 ceHTA6ps
2013 roga. Takum 06pa3om, paspbiB MEXIY
CTPOUTENbCTBOM MEPBOrO U BTOPOro 3HEp-
ro6/10KOB COKPATUTCSH NMPUMEPHO A0 WeCTH
MecsiLleB BMECTO 3arnjiaHUpOBaHHbIX MOsy-
TOpa NeT.
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PROSPECTS

The last year was of special significance
for Belarus: having initiated a construction of
NPP eighteen kilometers from Ostrovets (the
Grodno region), the republic made the first
step to join the nuclear states club. Commis-
sioning of the first nuclear power-generating
unit is planned for 2018, while the 2nd one
will be put into operation by 2020.

An active stage began at Belorusskaya NPP
construction site in 2012. Atomstroyexport CJSC,
NIAEP’s General Contractor, opened its repre-
sentation office in Ostrovets. The office, together
with the whole construction, will be headed by
Jury Pustovoi.

- Mr. Pustovoi, the active stage of con-
struction began in April 2012...

— To be exact, the construction began on
April 18, 2012.

- What have you managed to do and what
tasks set for 2012 have been solved?

— The tasks were generally solved. We were
busy mostly with construction of operations
support facilities. Construction of a canteen for
500 diners and the administrative building was
completed, now we have almost completed the
administrative and accommodation building.

But to operate the operations support fa-
cilities in the standard regime it is necessary
to build a water supply and drainage systems
as well as waste treatment facilities which are
vitally important. We have no problems with
water supply since two wells constructed have
sufficient capacity and can provide water to the
whole construction site. But we failed to complete
drainage and waste treatment facilities before
the winter season because the work load turned
out to be larger than we had thought and the
works themselves are more complicated. The
commissioning of these facilities is planned for
May, and after that we shall be able to start the
development and sprigging operations. The ter-
ritory must be not only properly operated, it must
look beautifully as any facility of such level and
significance should.

A lot has been done to build the fencing of
the territory; it is clear that the NPP, a facility
of great importance, must be properly guarded.
In February the fencing along the perimeter of
the site was completed and checkpoints were
erected. Meanwhile they are temporary but in
the near future they will be replaced by per-
manent ones, with an electronic control of all
workers.

Last year we began digging the foundation
ditch, and the first bucket of earth was dug out
on May 31. By the end of the year we completed
the earthworks and 90 percent of the concrete
bedding. By March the foundation ditch of the
1st unit has been prepared for re-enforcement,
and digging of the foundation ditch of the 2nd
unit began in early February.

We have a precise and specific plan of works
till the end of 2013. We know pretty well what
we shall do at the facilities and when.

The main task for this year, i.e. commission-
ing of all operations support facilities, must be
fulfilled not later than in the third quarter. After
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that we shall focus on the construction of the
plant itself.

June 15 will be our check point. By this date
the customer is expected to receive the license
to build the NPP upon examination of the plant
design by the appropriate state bodies. After
that we shall start reinforcing of the foundation
ditches of building and structures of the plant
and building their reinforcement cage. A month
later, approximately on July 15, plus-minus sev-
eral days, the first portion of concrete will be
pumped into the foundation of the 1st unit of
Belorusskaya NPP.

All in all, 5.5 billion Russian rubles will be
invested in Belorusskaya NPP construction in
2013, which twice as much as was spentin 2012.
By the end of the year 2,800 workers will be
employed at the plant construction site while
in December 2012 they were only about 1,000.

- This winter was pretty cold. Did weather
conditions affect the speed of works?

— Itis true that, as usual, winter began «un-
expectedly». And neither weather forecast not
folk omens indicated to the possibility of the
frost of below 200C. By the way hard frosts were
only here, in Belarus. In December it was 10
degrees above zero at Rostovskaya NPP, one
degree above zero — at Kurskaya NPP, and at
Baltiyskaya NPP that is located in the Kaliningrad
region, the temperature was ten degrees higher
than in Belarus.

It was natural that during hard frost we
stopped concrete works. The technology allows
to concrete at the temperature of — 150C, but
we hedged our bets and halted the concrete
works at 10 degrees below zero. But at the
construction site there is a lot of other works
that can be done during winter period, for ex-
ample, glaring, installation of sandwich panels,
pipework routing, etc.

Yet we have concluded that we should pre-
pare for the next winter more substantially. Not
only hard frost was surprising but also the fact
that our subcontractors, the largest Belarus’s
construction companies, were not prepared to
work in such conditions. Apparently, they had
not been forced into mastering the technologies
that are known and widely used in Russia where
concrete works are performed at even lower tem-
peratures: a shelter is erected with a blow heater,
and concrete works are continued. | believe that
we shall manage to solve this problem by the next
winter, regardless of how cold it will be.

Construction of the first power-generating unit
will be initiated in Ostrovets in july

- Speaking about subcontractors... What
organizations will participate in construction
of such important and sophisticated facili-
ties?

— We don’t have problems with any of the
subcontractors since all of them are working
hard to fulfill their tasks. But we pay special
attention to the companies which have perfect
discipline and labor organization. They react
dartingly to any external challenge, may it be
weather conditions or any other emergency. It
is known that in construction time is money,
and in this respect our construction project is
a special one.

- How did you establish yourselves in
Ostrovets? How did the town and its people
receive you? Surely, during this year you no-
ticed not only the «line out» but details too.

— NIAEP representation office in Belarus has
grown in staff, now we have 130 employees.
Many of them are Belarus citizens, half of the
specialists are from Russia, the rest are from
Ukraine and Lithuania.

People who have come from far off have al-
ready brought their families, and are gradually
establishing themselves in the town. Children
go to school or kindergartens, make friends
with local kids; thus, life moves in a groove.
It's great that we received comfortable ac-
commodations at once, it is a rare fact in
construction projects like this one. Besides,
local residents are friendly and easy-going.
We have not experienced any wry glances or
negative attitude.

Certainly, everybody was shocked by the
move, and this is inevitable. Friends, grown-up
children, elderly parents are far away now, and
one wants to see them as frequently as pos-
sible... After a move something is always lost,
and nothing can be done. But we hope we shall
acquire something very good in Belarus. This is
our philosophical outlook on life...

Nina RYBIK

P.S. <\We shall build the best nuclear power
plant in the world, the most sophisticated
and safest», — said Sergei Kirienko, Rosatom
General Director, at the ceremony dedicated
to the commencement of work at the
foundation of the 2nd unit of Belorusskaya
NPP February 1, 2013. The plant will be
operated 60 to 80 years, which implies
that the town has a guaranteed future for
hundreds of years.

It will be a model construction that will be
demonstrated to foreign customers. «Now
we are thinking of inviting our partners
from Bangladesh and Vietnam where
construction of the first NPPs is planned.
They can learn a lot here, in Ostrovets», —
said Kirienko.

It is planned that the foundation of the 2nd
unit will be ready for reinforcing by September
1, 2013. It means that the gap between
construction of the 1st and the 2nd units will
be reduced to six months instead of initially
planned a year and a half.




MPAKTUKA

OnbIT NOCTPOEHUA MHTETPUPOBAHHOM CUCTEMbI OOMEHA
NPOEKTHO-KOHCTPYKTOPCKMUMU AaHHbIMU MEXK Y
y4aCTHMKaMU MPoeKTa co3gaHuns unppoBoro maketa A9C

B.E. MOP0O30B, KOHCY/ILTAHT NO
PLM-pewenunsam, Siemens PLM Software

CerofHA K CNOXHbIM UH}XEHEPHbIM 00b-
eKTam, AB/SAII0WUMCA pe3ybTaToM AeATe b-
HOCTH Pa3/In4HbIX UHXXKUHUPUHIOBbIX KOMMNaA-
HWUWA, KOHCTPYKTOPCKUX GIOPO, NOCTaBLLUKOB,
MOHTaXHbIX OpraH1M3auui U MHOTUX APYrux
Y4acTHUKOB NMPOEKTa, NpeabaBAAIOTCH Tpe-
60BaHUsA, KOTOPble KOMM/IEKCHO OXBaTbiBalOT
NMPOEKT, B TOM 4Yucie, B HaCcTU Pa3HOCTOPOH-
HEero NPorpamMmMHoOro oGecrneveHus.

MHOrve MHKUHUPUHIOBbIE KOMMAHWK B 3HEP-
reTM4eCKON OTpac/in B Ka4eCTBE PeLLEeHWH And npo-
E€KTHOM COCTaBNSAIOLLEN NOMb3YIOTCA MPOAYKTaMM OT
KomnaHuu Intergraph (Smart Plant 3D, Smart Plant
P&ID). B cBoto o4epeab, KOHCTPYKTOPCKMe 61opo
[N peLleHns CBOMX 3aAay UCMOoNb3yoT IMHENKY
NpoayKToB OT KomnaHuu Siemens (Teamcenter, NX).
Kaxknoe n3 pelueHni B cBoer 061acTu KayeCcTBEeH-
HO peLlaeT BO3MOXKEHHbIE Ha HEro 3aja4u B pamKax
cBoen GyHKLIMOHANbHOM 061aCTh — MPOEKTHOM U
KOHCTPYKTOPCKOW COOTBETCTBEHHO. MHbopMaLu-
OHHas Mojenb aTOMHOM 3EKTPOCTaHLMKW noapa-
3yMeBaeT B paMKax e4nHoro umndpoBoro makeTa
Hann4yue [ByXx YacTen, B TOM Yucne:

— KOHCTPYKTOPCKOW, B BUAe 3D-mogenu peak-
TOPHOW YCTaHOBKM, KOMM/IEKCa e€ 060pyA0BaHUS
M X aTPUOYTUBHOW COCTaBNSIOLLEN;

— NPOEKTHON, B BUAE Komnnekca 3D-moaenen
3JaH1I U COOPYKEHUIN aHeprobaoKa u ero 06o-
pyaoBaHUSA.

[MocKoNbKy peaKTopHas yCTaHOBKa ABNSET-
csl YacTblo aHeprobnoka, ang GopmMupoBaHus

CucTeMHas MHXeHepusa U
ynpaBneHue Tpe6oBaHUAMM
/ System engineering and
requirements management

Mechanical
Design

=it Industrial
Design & Styling

Electromechanical
Simulation

Mechanical
Simulation

Puc. 1. CoctaB moaynei NX, ucnonb3yrowmuxcs B npoekrte /

Fig. 1. Content of NX modules used in the project

obuero UnMdpoBOro Mmaketa He06xoAnMMO 0b6e-
CMeYvnTb YCI0BUE KOPPEKTHOIO MO3ULIMOHNPOBA-
HUSI MOJleNIY PEaKTOPHOWM YCTaHOBKM B cUCTEME
KOOpAMHAT 3Hepro6oKa B cpefe NporpammHoOro
obecneyeHuns, UCNONb3YIOLWErocs AN1s NPOeKTU-
pOBaHMWs ero CTpouTeNbHOM YacTu. MOCKONbKY
KOHCTPYKTOPCKUE GIOPO U UHXKMUHUPUHIOBbIE
KoMnaHuu ncnonb3ytoT CAD cucTembl OT pasHbix
BEH/0POB CO CBOMMMU dpopmaTaMu AaHHbIX, TO

YnpaBneHue npoekTamu,
nporpammamu, noptbensamu
/ Management of projects,
programs, portfolios

YnpaBneHue gaHHbIMKU
0 cocTaBax usgenus /
Management on data on
engineering calculations

P
e
G L L

bt sl Lo
* L, . Lt
“ mm g

YnpaBneHve AOKyMeHTaMu U
KOHTeHTOM / Document and
content management

B L

Lifecycle Visualization

yacTo BO3HWKaeT npobnema GopMUpoBaHUS
eAMnHOro LMdpoBOro MakeTa (peakTopHas ycTa-
HOBKa B COCTaBe 3aHepro6ioKa) B paMKax ofl-
HOM cpeabl. PelleHne faHHOW 3a4a4M aBnseTcs
BeCbMa aKTyasbHbIM.

B aaHHOM cTaTbe 6yaeT onucaH onbIT Komna-
HUM Siemens B pamkax BHeapeHus PLM cuctemsl
Teamcenter n pnarmaHckon CAD cuctembl NX Ha
nnouwaaxke Beayllero KOHCTPYKTOPCKOro 6t0po

YnpaBneHue npoueccamu
npoekTupoBanus / Design
process management

YnpaBneHve AaHHbIMK
MHXXEHEePHbIX pacyeToB /
Data on product content

management

SN

Platform Extensibility Services

Puc. 2. CoctaB moaynen Teamcenter, ucnonb3ytouwuxcs B npoekrte / Fig. 2. Content of Teamcenter modules used in the project
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Norms control

Signing of a document
department

Puc. 3. Mpumepsbl npoueayp cornacosanus / Fig. 3. Examples of approval procedure

OTpac/Av C aKLLEHTOM Ha OAHY U3 YacTei AaHHO-
ro NpoeKTa, a UMeHHo — o6ecrnevyeHne obmeHa
NPOEKTHO-KOHCTPYKTOPCKUMM A@HHBIMU Meay
y4yacTHUKaMW NpoeKTa co3jaHusa LUndppoBoro
MakeTa A3C.

3apaum npoeKkra
M McroNb3ylowHMecs
pelieHUMs

B pamKax KOHKPETHOro NPOEKTa, ONMUCaHUI0
OAHOW M3 CTaauM KOTOPOro NocBsLEeHa JaHHas
cTaTtbs, 661710 UCNONB30BaHO NPOrpamMmHoe obe-
cneyeHne NX n Teamcenter, nogpo6bHee nokasa-
HO Ha pUCYHKax 1 1 2.

MNepen npeanpuaTMeM CTOSA ClAEAYIOWNN
psia 3agad:

e obecneyeHne MHPOPMaLMOHHOM NOAAEPHK-
KM B 4aCTU KOHCTPYKTOPCKOr0 OMUCaHus U3aenus;

e yrpaBJ/IEHNE INIEKTPOHHbIM MAKETOM W KOH-
CTPYKTOPCKOM [OKYMEHTALMEN Ha PEeaKTOPHYHO
YCTaHOBKY;

® BbINYCK U BHECEHWE U3MEHEHUIN B KOH-
CTPYKTOPCKYIO JOKYMEHTAaLMIO;

e yrpaBneHne TpeboBaHUAMU;

e yrpaB/IEHNE NPOEKTaAMMU.

Ha nepBoHavanbHOM 3Tane Ans BbiNOAHEHUS
OnucaHHbIX Bblle paboT 6bl10 MPUHATO pelleHne
0 GOPMUPOBAHUM €AMHOI0 UCTOYHMKA AaHHbIX,
B paMKax KoToporo 6yaeT peanvn3oBbiBaTbCH
NnpoekT. [laHHoe pelleHre NO3BOJIUI0 KOHCO-
nManpoBaTb pe3ynbTaThl AESTENbHOCTM Moj-
pasfeneHnn nNpeanpuaTus, 3a4encTBOBaAHHbIX
B npoeKTe. OCHOBbIBAACh Ha TEXHOMOTUSIX, OTKPbI-
BaloWMXCca Npu ucnonb3oBaHun PLM cucteMsbl
Teamcenter, KOHCynbTaHTaMK KOMNaHuK Siemens
M COTPYAHMKaMM 3aKa34yuKa 6bina paspaboTaHa
METOA0/I0rMs NapannesibHoro NPOEKTUPOBAHUS
C nocneayuwen nNpakTM4ecKkon peanusaumen
B noapasaeneHuax KomnaHuu, obecnedveHa
opraHu3auma cCoBMeCTHOW paboTbl HaA OAHUM
y3/10M/KOMMOHEHTOM CUCTEMbI HECKOJIbKUMHU
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cneunanuctamu. bnarogaps BCTpOeHHOMY B
Teamcenter mogynio, o6ecneynsatoLemMy npo-
Be[EeHWe 3NEKTPOHHbIX MpoLeayp CornacoBaHus
[IOKYMEHTOB W [aHHbIX, 6blM GOopMann3oBaHbl
K/l0YEBbIE MHXEHEPHbIE NMPOLLECChI:

e BbIMYCK 3MIEKTPOHHbIX Mogenen (AM)

® BbIMYCK 3/IEKTPOHHbIX AOKYMEHTOB ([3)

® BbIMYCK M3MEHEHWIN INEKTPOHHbIX MoAe-
nen (AM)

® BbINYCK U3MEHEHWI 3NEKTPOHHbIX JOKY-
MeHTOoB ([19).

Pe3ynbraTtom onucaHHbIX YacTen npoeKTta
ABNAETCS 3NIEKTPOHHbIM MaKeT B COCTaBe:

— 3NEKTPOHHas MOAeNb PeaKTOPHOM ycTa-
HOBKM 1 o6opyfnoBaHusa (AM PY);

— feTanbHble 1 ynpolweHHble 3D-moaenu ¢
MeTajaHHbIMK;

— 3NIEKTPOHHAs CTPYKTypa U3nenus;

— YepTeXn Kak BbINUCKa 13 IM PY;

— WHTennekTyanbHble 2D-goKymeHTbl (P&ID
CXeMbl);

— BEAOMOCTM TEXHMYECKOro MpoeKTa Kak
BbINUCKK U3 OM PY;

— cneundurKkaung TpeboBaHMi;

— nnaHbl-rpaduKM ynpaBneHus NpoeKTaMu;

— nNpoyas JOKYMeHTauus.
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PeakTOpHaR YCTaHOBHa

Approval by the lead

Approval by the Head of
Department or Director

Approval in subdivisions

PeweHue
ANl OOMeHa faHHbIMU

OfHa 13 YyacTew NpoeKTa npeagycmatp1Bana
obecrneyeHne o06MeHa JaHHbIMU MEXKAY KOHCTPYK-
TOPCKMM 6LOPO, BbIMOMHAIOLWMM Ha JaHHOM Npo-
€KTe POoJib MMaBHOr0 KOHCTPYKTOPa peaKTOpHOM
YCTAHOBKM, U UHXXMHUPUHTOBOW KOMMAHWEW B
ponu reHepanbHOro npoexktnpoBlmMka A3C. B
KayecTBe AaHHbIX /19 06MEHa MeX Ay yHacTHUKa-
MM NpoeKTa BbicTynanu 3D-MoAeNnv OKPYKeHUS 1
MHTEpdENCOB («OETOH» PEAKTOPHOIr0 OTAENEHUS,
CTPOUTENbHbIE KOHCTPYKLMK 1 TPYGOMPOBOAbI CH-
cTeM aHeprobsoKa) ¢ 0AHOM CTOPOHBI, 3D-Mofenb
peaKTOpHOW YCTaHOBKM 1 060pyAOBaHKS C Me-
TafaHHbIMW C APYron CTOPOHbI. TaKUM 06pa3oMm,
3ajavyamu AaHHOro NpoeKTa SBASIUCH:

— obecneyeHne obMeHa AaHHbIMU MeXay
y4acTHMKaMM NpoeKTa:

— 3D mopgenu (o6¢ctaHoBKa, PY 1 o6opyao-
BaHue);

— aTpmbyTbl 3D Moaenew;

— pasdpaboTKa cneLnanM3npoBaHHOro Npo-
rpaMMHOro o6ecrnevyeHus (YTunauT) ans obmeHa
[aHHbIMU;

— nepeaaYa AaHHbIX 06 PY 1 060pygoBaHmMm
B CUCTEME KOOpAMHAT 1 KoaoB KKS, NpuHATbIX
B UHXWHUPWUHIOBOW KOMMaHMUK.

B3anmogencteBne rmaBHOro KOHCTPYKTO-
pa PY v reHepanbHOro npoexktnposwmka A3C
cBoauNioch K nepepade 3D-monenen o6opy-
[OBaHWSA, KOPPEKTHO MO3ULMOHUPOBAHHbIX
B CUCTEME KOOpAMHAT, UCMOJSIb3YEMbIX FeHe-
panbHbIM NPOEKTUPOBLIMKOM, @ TaKXXe Habopa
aTpMOYTUBHON MHPOPMALMU KaXKaoN eauHULbI
o6opynoBaHUa ana nocneayoluen 3arpy3xku
B NporpaMmHoOe o6ecrnevyeHune reHepanbHOro
npoeKkTnpoBlinka A3C. B pamKax 4opaboTKu
10 Heo6xoaMMO ObIsI0 06€eCcneynTb MeXaHN3M
3aMo/IHEHWUS U XpaHeHUsa aTpubyToB MoJenen,
HEOB6X0ANMbIX FeHepasibHOMY NMPOEKTUPOBLLUKY,
a TaKKe NpeaycMOTPeTb BO3MOXKHOCTb BbIrpy3-
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KW aTpUBYTUBHOM MHbOPMaLWUKU U3 CUCTEMDI
Teamcenter B dopme, He06X0AMMOW reHepasnb-
HOMY NPOEKTUPOBLLUKY.

ApXMTEKTypa pelueHus

B cooTBeTCcTBMM C BbllLEONUCAHHBIMK Tpe-
6oBaHUAMMK Oblna pa3paboTaHa apxUTeKTypa,
n3o06paxeHHas Ha pucyHKe 5. B pamKax gaHHoOM
apXMTEKTYpbl Npegnaranocb paspaboTatb pe-
lweHWe Ha 6a3e Teamcenter, o6ecneyuBatolLLlee
NoAroTOBKY OCHOBHOro Habopa Heo6X0aMMbIX
[aHHbIX AN o6MeHa MeXay yd4acTHUKamu npo-
eKrTa.

OrpaH1M4YeHUs MK CO CTOPOHbI MPOrPaMMHOro
obecneyeHns, UMEIOLLErocs Ha Havano paspa-
6OTKM pelleHunst, ABASIUCH:

e Ha CTOPOHE rMaBHOro KOHCTPyKTOpa PY:

— PLM cuctema Teamcenter;

— CAD cuctema NX;

e Ha CcTOpoHe [eHepaNibHOro NPOEKTUPOB-
wnKa A9C:

— PLM cuctema Smart Plant Foundation;

— cUcTema CTPOMUTENbHOMO NMPOEKTUPOBAHWS
Smart Plant 3D;

— cUcTeMa NPOEKTUPOBaHUSA GYHKLMOHab-
HO-TEeXHONOrn4yeckunx cxem SmartPlant P&ID.

C uenbto onNTMMMU3aLmMmn Npu 06MeHe AaHHbIMK
1 s cobniogeHunsa TpeboBaHni no 6e3onacHo-
CTW, B COOTBETCTBUM C NPEINIOKEHHON apXUTEK-
TYPOW Ha CTOPOHE rNaBHOIMO KOHCTPYKTOpa PY
onsa co3nanusa P&ID cxem PY n o6opynoBaHus
6blna opraHn3oBaHa pacnpefeneHHas CTpyKTypa
(Workshare) SmartPlant P&ID cornacHo moaenu
host/satellite (BnageneL,/CnyTHWK) U yCTaHOBNEH
TOHKMM KNneHT SmartPlant 3D.

B cBoto oyepeab, Ha naowaaKe reHepanb-
HOro npoektupoBwMKa AQC obecneynnu pas-
BEpPTbIBAHWE TOHKOro KaneHTa Teamcenter ¢
BO3MO}XHOCTbIO JO0CTyNa K 6a3e ¢ AaHHbIMK O
pEeaKTOPHOM YCTaHOBKE C Liefiblo y4acTus B Npo-
Lefypax cornacoBaHus, npocmotpa 3D-mMoaenen
M onepaTMBHOIO PELLEHMS BOMPOCOB, BO3HMKA-
IOLLMX Ha CTbIKE MPOEKTHOM Y KOHCTPYKTOPCKOM
obnacten.

B cuny nporpamMmHbIX OrpaHU4yeHui Ha M-
NnopT/3KCMOPT AaHHbIX M3 SmartPlant 3D, B Ka-
yecTtBe dopmaTta ob6meHa 6bin BblibpaH SAT Kak
dopmart s o6MeHa reoMeTpPUYECKON YacCTblo JaH-
HbIX, ¥ XML Kak popmaT o6MeHa MeTajaHHbIMMU.

OnucaHue npoueayp NOAroTOBKYU faHHbIX
ANA o6MeHa

[na BbiNnoNHeHWs TpeboBaHui Mo Gopmu-
poBaHuio eanHoro umModposoro maketa AC co-
TPYAHWKaMKU KOHCTPYKTOPCKOro 6t0po 13 cpelbl
SmartPlant 3D nponsBoanics akcnopT Habopa
[AHHbIX B BUAE OKPYKEHUS U BXOAALLMX UHTEP-
dewco B popmaTe SAT 1 HEOBXOAWMbIX MeTa-
faHHbIX B dopmate XML.

Cneayouwmm Lwarom Heo6xoanumo 6b11o obe-
cneYynTb YUTaemoCTb JaHHbIX B cpefe CAD cucte-
Mbl NX. [Insi aTOM LLenn ncnonb30Banmcb GyHKLM-
OHaNbHble BO3MOXHOCTV MeXNNaThopMeHHOro
npunoxenus «SP3D to JT» oT komnaHuu Theorem
Solutions. MocpeacTBOM IaHHOIO PELLEHNS OCY-
WwecTBAsSNach Npoueaypa KoHBepTauuu AaHHbIX,
BbIFPYXeHHbIX U3 SmartPlant 3D B dopmate SAT,
B dopmart JT c nocneaytoLLen 3arpy3Kom JaHHbIX
B cpeay NX.

Mcrnonb3ys reomeTpuio, MNONyYeHHYHO OT re-
HepanbHOro NpoeKkTUpoBLYMKa ASC, COTPYAHMKM
KOHCTPYKTOPCKOr0 610p0 BbINOMHAIN CBOIO YacCTb
paboT, NpuaepxmnBasacb pa3paboTaHHOM TEXHO-
NIOTUK, @ UMEHHO:

— aHanua 3D-moaenen peakTopHOMU yCTaHOB-
KM 1 060pynoBaHWs Ha NnpeaMeT He06X0AMMOCTH
WX Nepefayn Ha CTOPOHY FreHepanbHOro NpoeK-
TMpoBLIMKa ASC;

— BbINOJIHEHWE NpoLeaypbl ynpolieHns 3D
mMoaenw (B cnydae Heo6xoaAMMOCTH e€ nepeaayn);

— KOHBepTauus nepegasaemblx 3D-mogenen
B dopmat SAT ¢ nocneayloumnm XxpaHeEHUEM B
cucteme Teamcenter;

— 3anoJfiHeHMe 3Ha4YeHn 3KpaHHbIX GOPM B
cpeae Teamcenter (Bpy4Hylo/B aBTOMaTU3MpPoO-
BaHHOM pexume);

— aBTOMaTM3MpOBaHHas BbIrpy3Ka U3 cucte-
Mbl Teamcenter BbIGpaHHOro o6bema AaHHbIX

P&ID diagrams; *®.sat,
3D models

LHIWUH UMHHO L
Juald Uyl

(ynpouieHHble 3D moaenu B popmaTte SAT, XML)
NS nepefayn Ha CTOPOHY reHepasibHOro npo-
EKTUPOBLLMKa;

— nepepaya BbIFPYXEHHOr0 NakeTa JaHHbIX;

— MMMNOPT NepeaaHHoro naketa AaHHbIX B
cpeny SmartPlant 3D ¢ npumMeHeHneM cneuu-
ann3nMpoBaHHOM yTUIKTBI (pa3paboTka Komna-
HUKW-MapTHEPa Ha CTOPOHE reHepanbHOro Npo-
eKTupoBlLymKa A3C).

Takum o6pa3om, Kaxaas M3 co3aaBaeMbixX
B cucteme NX 3D mogenen nogsepranach aHa-
nn3y, B cocTaB 3D-moaenu BKAoYancs atpuoyT,
ABNSAIOWMIACA NPU3HAKOM MPUHAANIEKHOCTU K
06BbEMY AaHHbIX Ana nepegadn. Mogenu, nme-
loue Nnogo6HbIN aTpmubyT, B 0683aTeIbHOM MNo-
psSiAKe MPOXOAWMAM Mpoueaypy ynpouleHus. Ans
3TOM Lenun 6bina pazpabotaHa TEXHOOTUS yrpo-
weHunsa B cpeae NX. Llenb gaHHOM TEXHONOMMK
3akno4anacb B popMUPOBaHMM HEOOXOANMbIX
M AOCTaTOYHbIX FEOMETPUYECKMX XapaKTEPUCTUK
N5 OAHO3HAYHOW BU3yaslbHOM MAEHTUGUKALNK
3D-moaenu, HO NULIEHHOW AeTaNnbHbIX 31eMeH-
TOB, YBE/IMYNBAIOLMX CIOKHOCTb MOAENH, U HE
ABNSOLMXCS HEOO6XOAMMbIMW B MPOEKTHOM Cpeae
SmartPlant 3D.

Ha cnepyowem 3Tane ynpou,eHHble
3D-moaenu nogBepranucb KOHBepTauumn B dbop-
mat SAT, «uutaemblin» cuctemon SmartPlant 3D
yepes yTuanTy umnopta. JononHUTENbHbIM yC-
NIOBMEM KOHBepTauuu ABASNOChH cObnojeHue
TpeboBaHUs Ha pa3mep SAT-daina (He 6onee 5
M®6), BbI3BaHHOrO orpaHnyeHnem SmartPlant 3D.

[na NOAHOTLI AaHHbIX O PEaKTOPHOM ycTa-
HOBKe, NpefHa3Ha4YeHHbIX A9 nepejayun Ha
CTOPOHY MHXMHUPUHIOBOW KOMMNaHWu, Obln pas-
paboTaH KOMMEKT 3KPaHHbIX GOPM, NO3BONSIO-
LWMX AeTanbHO onucaTb Tpebyemble 3D-mopenu
n obecneymBaloLMX Ha BbIXOAE BCIO MOMHOTY
MHbOpMaLKMK 0 NepeaaBaeMbIx AaHHbIX. B npo-
Liecce 3anosIHEHUS 3KpaHHbIX GOPM B COCTaB
3D-mopenen BHOCATCS, B TOM YKUche, cnegyoume
Habopbl AaHHbIX:

e 06was nHbopmauus (kog KKS, knacc 6e3-
OMacHOCTH, KaTeropmusi CEMCMOCTOMKOCTU U T. 4.);
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Fig. 6. Example of object stored types

e nHbopmauymnsa n3 P&ID cxem (Hanpumep,
N5 naTpybKOB — YCNIOBHbIVM ANAMETP, MaTepuan,
pacyeTHOe JaBfieHWe, HanpaBAeHne NoToKa);

e KOOpAMHAaTbl 060PYAOBaHUS;

e JaHHble Ana GopMUMPOBaHUS OTHETOB (Ha-
npumep, 4na nNpoKnagok — TY, NepuoanM4HOCTb
3aMeHbl, KONIMYECTBO B KOMMJIEKTE /19 MOHTaxa);

e JaHHble Ans GopMMpoBaHWUA CBOAHO-3a-
Ka3HblIX cneundunKaumm;

e [10MOJIHUTENbHbIE aTpUbyThl (Hanpumep,
NS nepeyvHs 060pyAOBaHUSA, XpaHsLLEerocs Ha
cknage TTO).

e [1na obecrneyeHns XpaHeHUs BCEW Bbl-
wenepeymcneHHon nHdopmauum B cucteme
Teamcenter ncnonb3oBanucb crneumanbHble
06bEKTbI XpaHEHMUS, MOKa3aHHbIE Ha PUCYHKeE 6.

TakuM 06pas3om, B pamKax 0JHOro o6beKTa
XpaHeHus, NpejHa3Ha4YeHHOro Ans BbIrpPy3Ku
C uenblo nepepayu, B cucteme Teamcenter
Gblna peann3oBaHa BO3MOXHOCTb KOHCOMU-
AvpoBaTb BCIO HEOOXoAMMYIO MHPOPMaLMIO,
Hanpumep, 06 anemeHTe o6opynoBaHus. Cne-
[YIOLWMM WaroM 3anyckaeTcs yTuamTa no aKe-
nopTy AaHHbIX. MpUHUMN €€ paboTbl OCHOBaH
Ha JOCKOHaNbHOM aHan13e AepeBa cocTaBa M3-
[lenvsa 1 nocneaoBaTenbHON Bbirpy3Ke AaHHbIX,
BbIGMpaOLLMXCA NO XapaKTePHbIM MPU3HaKaM.
B utore B ykasaHHOM GannoBOn ANPEKTOPUH,
KaK BUAHO M3 PUCYHKA 7, MO OKOHYaHWU Npo-
ueaypbl akcnopta GopMUMpoBancs KOMMIEKT
[JaHHbIX 4N9 nepejayn reHepaibHOMY NpoekK-
TMpoBLLKNKY ASC.

Ha cTopoHe MHXMHUPUHIOBOW KOMMNaHUK
nosy4eHHble JaHHble o6pabaTbiBannCh C MUC-
Nnofib30BaHWEM CTOPOHHEW MapTHEPCKOMN yTU-
nnTbl. OCHOBHbIM NpeAHa3Ha4YeHUEM 3TOro
NPUNOXKEHNS ABNSEeTCA pa3bop AaHHbIX 06 PY

——{ || Pesnun noxymenta/00 |
|2 MacTop-popmano |

—1=] mswordioo |

Revision from document

n obopynosaHun (pannbl B popmatax SAT wu
XML) n nx umnopt B cpeagy SmartPlant 3D. lNo
OKOHYaHMK NpoLecca MMNopTa ocyLlecTBasIach
npoBepKa ero yCrnewHocTu U AOCTaTO4YHOCTH
nonyyYeHHbIX NpyM 06MeHe AaHHbIX. B cnyyae no-
NIOXMUTENbHOIO pe3ynbTaTta npoLeaypa oomeHa
cyMTanacb 3aBepLIEHHOW.

BbiBOAbI

B ycnoBusax BbICOKOKOHKYPEHTHOW cpefbl 1
MOCTOSIHHO PacTyLnx TpeboBaHMM CO CTOPOHbI
CTaH4apToB, 3aKa34MKOB, Hal30PHbIX OPraHoB,
KOMMaHWK1 He MOryT N03BOJIUTL cebe coBepLiaTb
OLIMOBKM, MPUBOASLLME K CPbIBY CPOKOB M BbIXOAY
3a paMKu 6tomkeTa. MynbtunnatdOpMEHHOCTb U
pa3HopPOAHOCTL GOPMATOB, KOTOPLIMU BbIHYXe-
Hbl OepupoBaTb y4acTHUKM NPOEKTa, co3aatoT
0OMNOSIHUTENbHbIE TPYAHOCTU U PUCKKU. Paspabo-
TaHHble Siemens MeTOA0/I0rMK, yYuTbiBaoLWMe
6oraTbli OMbIT KOMNAHWK, U UHCTPYMEHTbI NO
B3aUMOJENCTBMIO Y4aCTHUKOB NPOEKTa No3BO-
NAI0T CHU3WUTb NPOEKTHbIE PUCKM, CBSAI3AHHbIE C
npouegypamMu MMNopTa/3aKcnopTa AaHHbIX U UX
06MEHOM MENXKIY Pas/IMYHbIMK MPOrPaMMHbIMU
cpefamMu OT pasHblX MOCTaBLMKOB.
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Today, complex engineering facilities that
are activity product of different engineering
companies, construction bureaus, procurers,
assembling organizations and many other
project participants should meet the require-
ments that complexly cover the project, in-
cluding diverse program software.

Many engineering companies in energy indus-
try use for the design needs software products of
Intergraph company (Smart Plant 3D, Smart Plant
P&ID). Construction bureaus, in turn, use a solu-
tion series by Siemens Company (Teamcenter,
NX). Each of the solutions in its area qualitatively
deals with the tasks within its functional area —
design and construction respectively. Information
model of a NPP assumes presence of two parts
within the frames of a unified digital model:

1. A construction part given in a 3D model of
reactor, its equipment complex and attributes.

2. Adesign part given in 3D models of build-
ings and structures of a Unit and its equipment.
Since the reactor is part of a Unit, for an overall
digital model formation it is necessary to provide
correct positioning of a reactor model in the Unit
coordination system in software environment,
used for a construction part design. Since con-
struction bureaus and engineering companies
use CAD systems from different vendors with their
own data formats, often arises the problem of a
unified digital model (reactor) formation within
a single environment. Solution of this problem
is rather acute.

In this article we will consider experience of
Siemens Company within the implementation
of PLM system Teamcentre and a flagman CAD
system NX on the site of a leading construction
industry bureau with a stress on one part of this
project, to be more exact, provision of design
and construction data exchange between the
participants of a NPP digital market project.

Purposes of the project
and solutions applied

Within a certain project, one stage of which
is described in the article was applied software
product NX and Teamcentre. More in figures 1
and 2.

Enterprise was assigned with the following
tasks:

1. Provision of information support in part of
constructional description of a product:

a. Management of a digital model and con-
struction documentation on reactor;

b. Issue and making changes into construc-
tion documentation;

2. Requirements management;

3. Projects management.

On the initial stage to perform the above—
mentioned activities was taken a decision on




formation of a unified data source, in the
frames of which the project would be imple-
mented. This decision enabled to consolidate
the results of work performance of the enterprise
subdivisions engaged in the project. Basing
on the technologies revealed while using PLM
system Teamcentre, consultants of Siemens
Company and the Customer’s specialists de-
veloped a methodology of parallel design with
further practical implementation in the company
subdivisions, was provided joint work over a
node/component of a system by several spe-
cialists. Due to intergrated Teamcenter module
that provides electronic procedures of data and
documents approval, were formalized the key
engineering processes:

1. Issue of digital models (DM);

2. Issue of electronic documents (ED);

3. Issue of changes in DM;

4. Issue of changes in electronic documents.

The product of the described project parts
is a digital model that comprises:

e Digital reactor model and equipment (DRM)

e Detailed and simplified 3D models with
metadata;

e Digital structure of a product;

e Drawings as extract from DRM;

e Smart 2D documents (P&ID diagrams);

e Registers of technical project as extracts
from DRM;

e Specification of requirements;

e Plans— diagrams of project management;

e Miscellaneous documentation.

Solution for data
exchange

One of the project parts suggested data ex-
change between a construction bureau that acts
as General construction of reactor in this project
and an engineering company that acts as General
designer of NPP. As data for exchange between
the project participants acted 3D models of sur-
roundings and interfaces ( «concrete» of a reactor
compartment, constructions and pipes of unit
systems) on the on the on hand and a 3D model
of reactor and its equipment with metadata on
the other hand. Hence, the tasks of this project
were as follows:

Data exchange between the project partici-
pants:

e 3D models (surroundings, reactor and
equipment );

e Attributes of 3D models;

e Development of a specialized program
software (utilities) for data exchange;

e Transit of data on reactor and equipmentin
the coordinate system and KKS codes adopted
in an engineering company.

Interaction of the general constructor of reac-
tor and the general designer of NPP limited to
submission of 3D equipment models correctly
placed in the coordinate system used by the
General designer and submission of a set of
attributive data on each equipment piece for
further loading into a software product of the NPP
General designer. Within the SP refining frames
it was essential to provide a mechanism of filling
and storage of models attributes, required by
the General designer, and also envisage pos-
sibility for downloading of attributive data from
Teamcenter system in the form required by the
General designer.

Solution
architecture

As per the above-mentioned requirements
was developed the architecture as in figure 5.
Within the frames of the architecture it was as-
sumed to develop a solution based on Teamcen-

tre that would provide accumulation of the neces-
sary data for the project participants’ exchange.

The software development was restricted
by the current solutions applied:

e By the General Constructor of reactor:

— PLM system Teamcenter;

— CAD cuctema NX;

e By the General Designer of NPP:

— PLM system Smart Plant Foundation;

— System of constructional design Smart
Plant 3D;

— System of functional-process diagrams
design SmartPlant P&ID.

To optimize data exchange and adhere to
safety rules, as per the architecture suggested
by the General Constructor of reactor for develop-
ment of P&ID reactor diagrams and equipment
was organized a distributed structure (Workshare)
SmartPlant P&IDas per the model host/satellite
and installed a thin client SmartPlant 3D.

On site of the NPP General Designer, in turn,
was installed a thin client Teamcentre. It enabled
to get access to reactor data to participate in
approval procedures, 3D models viewing and
expedient problems solution that occur at the
junction of design and construction areas.

On the strength of program restrictions on
data import/export from SmartPlant 3D, a SAT
format was selected for exchange of geometric
data and XML format for metadata exchange.

Description of preparation
procedures for data exchange

To meet the requirements to a unified NPP
digital model formation, specialists of a construc-
tion bureau from SmartPlant 3D environment
were exporting a set of data given in surroundings
and interfaces in SAT format and the necessary
metadata in XML format.

Next, it was necessary to provide legibil-
ity of data in CAD environment, system NX.
To this end were applied functional potential
of cross-platform application «<SP3D to JT» by
Theorem Solutions Company. By means of this
solution was performed conversion of data
downloaded from SmartPlant3D in SAT format,
in JT format with further data uploading into
NX environment.

Using the geometry suggested by the NPP
General Designer, specialists of a construction
bureau performed their part of work adhering to
the developed technology, i. e. the following steps:

e Analysis of reactor 3D models and equip-
ment to submit them to the NPP General De-
signer;

e Simplification of a 3D ( its submission if
required);

e Conversion of submitted 3D models into
SAT format with further storage in Teamcenter
system;

e Filling of forms in Teamcentre environment
(manually/ in automated mode) ;

e Automated downloading of the selected
data amount from Teamcentre ( simplified 3D
models in SAT, XML formats) to be submitted
to the General Designer ;

e Submission of the selected data package;

e Import of the submitted data package into
SmartPlant 3D by means of a special utilite (
development of a partner— company of the NPP
General Designer)

e Hence, each of the created in the system
NX 3D models was subjected to analysis. A 3D
model comprised an attribute that manifested
belonging to data for submission. Models that
had such an attribute were obligatory subjected
to simplification. For this purpose, in NX environ-
ment was developed a simplification technology
for unambiguous identification of a 3D model
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devoid of detailed elements that complicated the
model, and that were not necessary in Smart-
Plant 3D.

On the next stage simplified 3D models were
converted in SAT format «legible» in SmartPlant
3D by an import utility. Additional prerequisite for
conversion was meeting the SAT-file size (should
not exceed 5 Mb). This is caused by SmartPlant
3D restrictions.

For completeness of reactor data to be sub-
mitted to an engineering company was developed
a set of screen forms that allowed to describe
the required 3D models and that provided all the
necessary information on data submitted. As a
rule, during filling of screen forms in 3D models
content the following data sets are entered:

e General information (KKS code, safety
class, seismic category etc);

e Information from P&ID diagrams (e. g:, for
nozzles— nominal bore, material, design pres-
sure, current direction);

e Equipment coordinates;

e Data for reports (e. g.: for layings — TU,
frequency of replacement , quantity in a set for
assembly);

e Data for purchase requisitions;

e Additional attributes (e. g. for equipment
list stored in HSD warehouse).

To provide storage of the above-mentioned
information in Teamcentre, special storage ob-
jects were applied as shown in figure 6.

Thus, within one storage object designated
for downloading to be submitted later, in Team-
centre system was implemented an opportunity
for consolidation of all the required data, for
instance, on an equipment piece. Further, is
launched a utility for data export. The princi-
ple of its work is based on in-depth analysis
of a piece content tree and consistent data
downloading, selected by character features.
In the end of export procedure, in a specified
file directory, as shown in figure 7, a data set
to be submitted to the NPP General Designer
was formed.

The engineering company processed the
data received by means of a utility, product of a
partner-company. The main destination of this
application is analysis of reactor and equipment
data (SAT and XML files) and its import to Smart-
Plant 3D. On completion of the process, check
on its succession and sufficiency of the data
received in exchange. Provided a positive end,
the procedure was considered to be finished.

Summings - up

In conditions of highly fierce competition and
steadily increasing requirements from part of
standards, customers, supervision bodies, com-
panies cannot afford commit errors that lead to
failure to deliver on time and budget overspend-
ing. Multi-platforming and diversity of formats
that have to use the project participants create
further complications and risks. Methodologies
developed by Siemens take into account the
company’s great experience and tools for project
participants’ interaction enable to reduce project
risks germane to data import/export procedures
between different software products from differ-
ent vendors.
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MPAKTUKA

J1.1. PAUKHMH, U.H. MEP3JISIKOB,
r.0. BEJIOB, A.1. PUJIMHCKUX
®rsoy BMO «<HuxeropoacKkui
rocyfapCTBeHHbI! TeXHUYEeCKUH
yHuBepcurteT um. P.E. AnekceeBa»

B cooTBeTCTBUM C TPE6GOBAHMAMMU CTaHAAP-
T0B CALS/UMU nudpopmaLMoHHana nogaepK-
Ka NpoAyKLuUK Ha 3Tanax 3KcriyaTtauum [1]
JOJIKHa o6ecneuyMBaTbCA NyTEM CO3aHUA U
UCMOJIb30BaHUA UHTEPAKTUBHbIX AIEKTPOHHbIX
TexHu4eckux pykosoacts (UITP).

MITP npeactaBnsieT CO60M CTPYKTYPUPOBaH-
HbIM KOMMIEKC B3aMMOCBSA3aHHbIX TEXHUYECKUX
[aHHbIX, TpeHa3Ha4YeHHbIV AN NPeaoCcTaBieHns
B UHTEPAKTMBHOM PEXMUME TEXHUYECKOro Onnca-
HWS, CPaBOYHOM, ONMUCATENbHOM M UHCTPYKTUBHOWM
nHdopmMaLm 06 3KCNIyaTaLMOHHbBIX U PEMOHTHbIX
npoueaypax ¢ KOHKPETHbIM BbICOKOTEXHOIOMMY-
HbIM TEXHMYECKUM M3genvem. B yncno 3apau,
pelwaembix ¢ momolbio MITP, BxoauT obecneye-
HWe nepcoHana crnpaBoYHbIMKM MaTepUanamu ans
3KCnyaTaLuu, BbINOMHEHWS PErNaMeHTHbIX paboT
M PEMOHTa U3AEeNus, ero TPaHCNopPTUPOBaHKUS,
XPaHEHMS Y TEXHUYECKOTO OGCNYKMBaAHUS.

AHanua uccnegoBaHuii Mo 3Tom TeMaTuKe no-
Kas3blBaeT, 4To:

e MMeeTcsl psg Ny6arMKauuin, ocBeLLatoLmnx
oTAenbHble Bonpockl co3aaHus MATP u paboTbl
C HMMK. B paboTe [2] onncaHbl MHCTPYMEHTasb-
Hble cpeacTBa, no3Bonstoume codgasatb NITP
M CUCTEMbI aBTOMATU3MPOBAHHOW MOATOTOBKM
COMpPOBOANTENbHOM AOKYMEHTALIMM Ha CNOXKHbIE
n3aenus B 9NeKTPoHHOM Buae. UATP Kak MHCTPY-
MEHT ynpaBAeHNUs XU3HEHHbIM LMKnom ASC un
MHCTPYMEHTbI co3aaHusa MATP paccMoTpeHbl B
pa6orte [3]. Bonpockl BHeapeHua UITP ans aBTo-
MaTU3UPOBAHHbIX CUCTEM YPaBAEHNUS TEXHONOU-
YECKMMM MPOoL,ECCaMM aTOMHbIX 3/IEKTPOCTaHLIMMI
W BUPTyasbHble ¥ aHWUMaLMOHHbIE MOAenu Ans
M3TP paccmoTpeHsbl B paboTax [4] 1 [5];

e CYLECTBYIOT MUPOBbIE U OTEYECTBEHHbIE
cTaHaapTbl B 061actv MITP, KoTopble ycTaHaBU-
BalOT peKoMeHJaLMK K 06LLMM Tpe6oBaHWsAM, CO-
LepxaHuto, ctumo n odopmnerunio MITP [6], [7], [8];

e NIOTP aBngsetca cBoeobpa3Hon 6azown
3HaHMI 06 M3a4enun, 1 B 3TOM Ka4vecTBe npej-
CcTaBAsEeT co60M CPEeACTBO MOAAEPKKN U3aenus
Ha cnefylowmx 3a NPOU3BOACTBOM CTaaMUsX ero
YKM3HEHHOro UuKna.

TekcToBas v rpaduyeckas nHbopmauus B
MITP dopmMupyeTcs B COOTBETCTBUU C MEXKAY-
HapoaHbIM cTaHaapToMm ISO 8879 Standard
Generalized Markup Language (SGML).

B 3apy6exHbIx cTaHAapTax 06LLero Ha3Have-
Hma (ISO 11179 Information Technology — Basic
Data Element Attributes) npuBoautcs cneumdwm-
Kauus U CTaHAapTM3aLWsa 3NEMEHTOB [aHHbIX.
CraHaapT onpegensieT npaBuia U pyKoBoasLmne
yKadaHua no GbopMynMpoBKe onpeaeneHuin
[aHHbIX, MPUHLMMbI MPUCBOEHUS UMEH U UAEH-
TUDUKALMIO 3NEMEHTOB AaHHbIX, PErMCTPaLIUIO
31eMeHTOB AaHHbIx. Ctanaapt MIL-STD-1840
Automated Interchange of Technical Information
4acTo Ha3blBalOT POAOBLIM CTaHAAPTOM B 061aCTH
CALS-TexHOnorvm, T. K. OH onpeaensieT Ucnonbaye-
Mble MeXayHapoaHble, HalMOHabHble, BOEHHbIE
CTaHAapTbl M cneunbuKaunm ans aNeKTPOHHOro
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o6MeHa nHbopMaLmen Mexay opraHM3aunsamm
WM CUCTEMaMM.

Cneundukauma MIL-M-87268 Interactive
Electronic Technical Manual (IETM)

Content cogepuT obuime TpeboBaHUA K
cofepxaHuto, ctunio, dopmaty U cpeacteam
[ManoroBoro o6LWeHNs Nonb3oBaTens ¢ UHTep-
AKTUBHbBIMW 3NIEKTPOHHBIMU TEXHUYECKUMU PYy-
KoBoACTBaMW. B cneundukaummn cogepratcs
pyKoBoAsLIMe TpeboBaHusa K co3aaHuio UITP n
K pa3paboTKe NporpaMMHOro obecneyeHuns ans
MX OTOBPaXKeHMUs.

B crtaHpapte MIL-DTL-31000A General
Specification for Technical Data Packages onu-
CaHbl Tpe6oBaHWA K NOArOTOBKE KOMM/IEKTa TeX-
HWYECKON JOKYMEHTaLMN U T. A.

B oTeyecTBEHHOM NPaKTUKe TaKKe CyLLecTByeT
cepus COOTBETCTBYIOLLMX CTaHAaPTOB.

JokymeHT P50.1.029-2001 «MHbopmaLmMoH-
Hbl€ TEXHONOT UM MOAAEPHKKN KUSHEHHOTO LIMKNa 13-
nenus. MIHTepaKTUBHbIE 3NEKTPOHHbIE TEXHUYECKUE
pyKoBoAcTBa. O6Lme Tpe6oBaHNs K COAEPKaHuIo,
CTUAIO 1 0DOPMIIEHUIO» OnpeaenseT TpeboBaHus
K CTWUITIO, COAEPKaHUIO U CpeacTBam AManoroBo-
ro o6LieHMs C N0b30BaTeNeM B MHTEPAKTUBHbIX
3NEKTPOHHbIX TEXHUYECKMX PYKOBOACTBAX.

JokymeHT P50.1.030-2001 <MHbopMaLmoH-
Hble TEXHONIOTMK MOAAEPHKKM NUBHEHHOIO LIMKa
nzpenusi. UHTepaKTMBHbIE 3NIEKTPOHHbIE TEXHUYE-
CKMe PYKOBOACTBA. Jlornyeckas CTpyKTypa 6a3bl
[laHHbIX» onpeaensieT NpeAcTaBeHUs TEXHUYECKUX
[laHHbIX, 3HAKOMWT NPOU3BOANUTENEV NPOMbILLNIEH-
HbIX U3AENMI C PeKOMEHAAUMUAMM MO NOArOTOBKE
MHTEPaKTUBHbIX 3NIEKTPOHHbIX TEXHUHYECKMX PYKO-
BOZCTB W OCYLLECTBEHMNIO PA3NNYHbIX YHKLMUH
MaTepuanbHO-TEXHUYECKOTO CHABKEHMS.

CraHpapt FOCT 2.051-2006 «EanHas cuctema
KOHCTPYKTOPCKOW AOKYMEHTaLMN. DNEKTPOHHbIE
[IOKYMeHTbI. O6LLMe NONOXKEHNUs» ycTaHaBIMBaET

HopmMaTUBHbIE N MIHOOPMALMOHHO-TEXHOIOTMYECKUE
acrnekKTbl pa3paboTKn N NCNOb30BaHUA UHTEPAKTUBHbIX
9/IEKTPOHHbIX TEXHUYECKNX PYKOBO/CTB

06LMe TPebOBaHMS K BbIMOTHEHUIO 3NIEKTPOHHbIX
KOHCTPYKTOPCKUX JOKYMEHTOB U3AENWI MaLLMHO-
CTPOEHUS U MPUBOPOCTPOEHUS.

CraHpapt 'OCT 2.052-2006 «ECK/J. 3nek-
TpoHHas Mogenb uagenus. O6ume nonoKeHUs»
ycTaHaBNAMBaET 06LIMe TPeGoBaHNUS K BbIMOHE-
HUWIO 9NEKTPOHHbLIX MOAENEN U3aenui (aetaneu,
CH60POYHbIX E4MHMLL) MALLMHOCTPOEHUS U MPUOO-
POCTPOEHUS.

CraHpapt NOCT 2.053-2006 «EavHas cuctema
KOHCTPYKTOPCKOW AOKYMEHTaLMK. INEeKTPOHHas
CTPYKTypa u3aenus. O6LIMe NONOXKEHUs» yCcTa-
HaBNMBaET 06LMe TPeGOBaHNS K BbIMOSHEHUIO
3NEKTPOHHOM CTPYKTYPbI U34eNWIA MalUHOCTPO-
€HUS U NPUBOPOCTPOEHUS.

CraHpapt FOCT 2.601-2006 «EanHas cuctema
KOHCTPYKTOPCKOM AOKYMEHTaLMK. IKCnnyaTaLm-
OHHble [IOKYMEHTbI» yCTaHaBAMBAET BUAbI, KOM-
NNEKTHOCTb M 06LIMe TPe6OBaHMS K BbIMONHEHUIO
3KCMyaTaLMOHHbIX JOKYMEHTOB, B TOM YuCne 1
B 3/IEKTPOHHOM BUJE.

CraHpapt FOCT 2.602-2006 «EanHas cuctema
KOHCTPYKTOPCKOM JOKYMEHTaLMn. PEMOHTHbIE fi0-
KYMEHTbI» yCTaHaB/IMBAET BMAbI, KOMMIEKTHOCTb
1 06Lme TpeboBaHWS K BbINMOHEHUIO PEMOHTHbIX
[IOKYMEHTOB, B TOM YMC/E U B 3IEKTPOHHOM BUIE.

CraHgapt 'OCT 2.610-2006 «EgnHas cucte-
Ma KOHCTPYKTOPCKOWM AOKYMeHTauuu. MpaBuna
BbIMOMHEHUS 3KCMyaTaLMOHHbIX JOKYMEHTOB»
yCTaHaBNMBAET 06lMe NpaBuia BbIMOMHEHUS
cneaytoLmx SKCnyaTaluUMoHHbIX JOKYMEHTOB 13-
[eNNi MallMHOCTPOEHMS U NMPUBOPOCTPOEHUS:
PYKOBOACTBO MO 3KCrJlyaTauuu; UHCTPYKLMS Mo
MOHTaKy, MyCKY, PErYJIMPOBaHUIO M 0OKaTKe 13-
nenvs; Gopmynsap; NacnopT; 3TUKETKA; KaTanor
netanen n c60poYHbIX eANHWLL; HOPMbI pacxoaa
3anacHbIx YacTten; sBeaomocTtb 3UMM; MHCTPYKLMK
3KCMnlyaTauMoOHHble cneluanbHble; BEAOMOCTb
3KCMAyaTaLUMOHHbIX JOKYMEHTOB.
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Cranpgapt NOCT 2.612-2011 «EgnHas cuctema
KOHCTPYKTOPCKOM AOKYMEHTaLMWN. DNEKTPOHHbIN
dopmynsp. O6LMe NONOKEHUs» pacnpocTpa-
HSIETCA Ha 9NEKTPOHHbIE GOPMYNapbl U3AENUi
MaLUMHOCTPOEHMS 1 NPUBOPOCTPOEHUS U yCTa-
HaBAMBaeT 06LMe Tpe6OBaHUS K MX BbIMOMHEHUIO
1 0bOpPMNEHUIO.

Crangapt NOCT 2.601-95 «EgnHas cuctema
KOHCTPYKTOPCKOW AOKYMEHTaLMK. KcnyaTaum-
OHHble AOKYMEHTbI» onpeaensier TpeboBaHns K
BMAAM, KOMMNEKTHOCTU U COAEPIKaHMIO IKCMyaTa-
LIMOHHOM AOKyMeHTaLuKn. OCHOBHas YacTb BUAOB
3KcnnyaTaLMOHHON JOKYMEHTaLMK, onpeaeneHHas
B [JaHHOM CTaHAapTe, MOXET ObITb BbINOJHEHA
KaK 3M1eKTPOHHbIE JOKYMEHTbI B COOTBETCTBUM C
Tpe6oBaHUSAMM, OTHOCALLMMCS K COAEPHKAHMIO.

Pa3HbiMW BEHAOPaMK NpeafiaratoTcst UHCTPY-
MeHTanbHble CPeACTBa, MO3BOASIOLWMNE BECTU pas3-
paboTtku UITPR.

HWL, CALS «[puknagHas noructuka» [9] npea-
naraet, COBEpPLUEHCTBYET M YCNEWHO BHeapseT
WHTErpUPOBaHHbIA KOMMIEKC MPOrpaMMHbIX
cpeacTB And pa3pabOoTKW, COMPOBOXAEHMUS,
M3MEHEeHWM 1 NyGNnKaLunu aKCnyaTaLnoHHOM
[OKYMEHTaLMKN Ha CNoXHble u3aenusa Technical
Guide Builder [10]. Mgeonormnyeckon ocHOBOM
TGB aBnsieTcs camas COBpeMEHHas MexayHapoa-
Has cneundurkaumns S1000DO, paspaboTaHHas
EBponencKon accounalmen adpoKoCMUYEeCKom
1 060pOHHOM TexHUKM (AeroSpace and Defense
Industries Associations of Europe — ASD) u pe-
rnameHTupytoulas Bce BOMPOCHI, CBA3aHHble
C pa3paboTKOM, CONPOBOXAEHMEM W Nepeaa-
yen aKcnnyaTauMOHHON AOKymeHTauuun (31) B
3NIEKTPOHHOM U ByMaXKHON dopMe Mpu peLleHnn
3a7a4 UHTErpnupoBaHHOM NOrMCTUYECKOM Noja-
nepxku (M),

OpHoM 13 rnaBHbIX Maen S1000D saBnsetca
npeacta.neHune 3/1 B Buae Habopa MHPOPMaLIMOH-
HbIX eAMHUL, — Moaynen aaHHbIX (M) B dopmate
SGML/XML. CocTaB 1 CTpyKTypa AaHHbIX B M/}
onpeaeneHa ctaHaaptTom S1000D, yto no3Bonget
paccMmaTpuBaTh KaxKabl MOAYNb AaHHbIX KaK No-
TEHLMaNbHbIM 3NEKTPOHHbIN JOKYMEHT. B cocTaB
TGB BxoauT 6a3a agaHHbIx M/, a TakKe cpeacTsa
aAMWHUCTPUPOBaHUS, No3Bonstolmne GopmMmupo-
BaTb M3 XpaHUMbIX B 6a3e AaHHbIX M/ TpebyemMble
ny6avKaumm, B T.4. Ha pa3HblX S3blKax, ynpaBnsiTh
n3meHeHnamu M/ v nyénmkauum, ocylecTBnsTb
KOHTPOSTb LLeNOCTHOCTU Y KOPPEKTHOCTH XPaHUMbIX
[aHHbIX.

[ns noaAroToBKM pasHblx Buaos 3/, (onu-
caTeNlbHOW, MpoLEefYPHO-TEXHOJIOTMYECKON,
KaTtanoroBs 1 T. 4.) B TGB npeaycMoTpeH Habop
cneunanu3npoBaHHbIX NPOrPaMMHbIX MPUIOXKE-
HWW-peJaKTopoB. Mcnonb30BaHWe BbICOKOYPOB-
HEBbIX MPUIOXKEHUI NO3BONSET UHKEHEPHOMY
cocTaBy pa3pabatbiBaTb /1, KOHLEHTPUPYS CBOE
BHMMaHKWe TOJIbKO Ha cofepyKaTenbHOM 4acTu
3/, v He TpebyeT OT nonb3oBaTens ry6oKux
3HaHUM 93blkoB SGML/XML, 4TO XapaKTepHo
NP1 UCNob30BaHUU UMEIOLLMXCS Ha pbiHKe XML-
pefaKTopoB.

MHoro BHMMaHusi pa3paboTynkamu yaene-
HO MCMOIb30BaHMIO B JOKYMEHTaLUKU pasnnyHbIX
MYNbTUMEANMHBIX AaHHbIX 1 3D-moaenen. Kom-
NAeKc «MoHUMaeT» nogasnstoLiee 60/bLIMHCTBO
cylecTByoLLIMX GopMaToB rpadryecKkux Gannos,
KaK pacTpoBbIX, TaK ¥ BEKTOPHBIX, TaKUX Kak: bmp,
jpg, png, tiff, cgm, dwg, dxf, emf, wmf n mHorune
apyrve. Pabota ¢ 60/1bLUXM KOIM4ECTBOM popMa-
ToB 3D-moaenen noaaepmBaeTcs Yepes cnewm-
annM3npoBaHHbIM KOMMNOHEHT DeepView.

Technical Guide Builder no3sonsiet Bbinos-
HWUTb:

e VTP pasnnyHoro Knacca;

e OyMarKHble NyGanKaLmn.

HoBbI nporpammHbin npoayKtT TGWebServer
oT Komnaxun HULL CALS «[puKnagHas norucTuka»
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Puc. 2. Mpumep uHtepdeiica moayna paspadoT-
Ku UATP B cucrteme Vdocumentation
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Puc. 3. UHTepdeiic moayna <-AAMUHUCTPUPOBaA-
Hue» B cucteme Vdocumentation.web-access

npefHasHayeH A4ns pasmelleHns 1 npocmotpa
WHTEPAKTUBHOMN TEXHUYECKOM AOKYMEHTALMK B
ceTu Internet. OH NO3BONSIET NPOCMATPUBATD 3/1€K-
TPOHHbIE TEXHUYECKME NyOANKaLMKN MPU MOMOLLM
CTaHOapTHbIX web-6pay3epoB. NcxoaHbIMKU AaH-
HbIMK ABASIIOTCA NY6MKaL MK, MOArOTOB/EHHbIE B
cucteme Technical Guide Builder (kak TekyLuen,
TaK 1 NpeablayLumx Bepcun).

Ha pwc. 1 npvBeaeH npumep pa3paboTaHHOro
B HWXeropoacKom rocygapCTBEHHOM TEXHUYe-
CKOM yHuBepcuteTe NITP ¢ ncnonb3oBaHMeEM
Technical Guide Builder 1 BbINONHEHHbIM AN19
y4e6HOro nocobus nNo AEMOHCTPaLUK CTPYKTY-
pbl, paboTbl U BUPTYyaNbHON COOPKMU-Pa3BOpPKK
MaLUMHOCTPOUTENBHOIO U34eNuns.

LleHTp Katanormsauun n MHGOPMaLMOHHbIX
TexHonorum [11] npeanaraet ana cosganmsa U3TP
1 paboTbl C HUM HECKOJIbKO MOAYNen:

Cucrtema paspa6otku UITP Vdocumen-
tation — web-opueHTMpoBaHHOE cneumanbHoe
nporpammHoe obecnevyeHune, npefHa3Ha4yeHHoe
[N pa3paboTKM pasnMyHbIX BUAOB 3KCMyaTaLm-
OHHOM ¥ PEMOHTHOW AOKYMEHTaLMK, B TOM Yyucne
KaTanoroB, TEXHUYECKUX ONMUCaAHWUIN, MHCTPYKLMI,
PYKOBOACTB, MEPEYHEN, B INTIEKTPOHHOM BUE.
OCO6EHHOCTAMU CUCTEMBI SBNSIOTCS:

® OTKPbITbIM UCXOLHbIN KOZ, NO3BOJISIOLLNI
6bICTPO aaanTMpoBaTh GyHKLIMOHA NPOrpaMMHO-
ro ob6ecrneyeHuns K TpeboBaHUSAM 3aKasynka. 1o
TaKXe N03BONSET ONepaTMBHO BHOCUTb M3MEHe-
HUS B Nporpammy n Jo6aBnsTe HOBblE QYHKLMK
K yXKe MMetoLLMmCs;

e BCe aHHble, xpaHsawmecs B b1, dopmupy-
I0TCS MO MOAYIbHOMY MPUHLMMY, 4TO MO3BONSET U3-
6exaTb y6nMpoBaHus nHGopmaumnun ans pasHblx
BapWaHTOB UCMOJTHEHUS U3LeNni (MoandUKauni)
1 o6ecneynTb ObICTPOTY aKTyannadaluumn AaHHbIX.
OCHOBHOW NPUHLMM: «CO3[aellb OAMH pa3 — UC-
nosb3yellb MHOrOKPaTHO»;

e B KayectBe CYB/] MoXeT 6bITb MCMONb30-
BaHa Kak nnaTHasi, Tak u 6ecnnaTHas Bepcus
Microsoft SQL Server 2008;

e 151 paboTbl C MPOrpamMmmon He TpebyloTcs
MOLUHbIE annapaTtHble cpeacTBa. TpeboBaHWs K
KOHPUMrypaLmu annapaTHbIX CPeACTB MUHUMaNbHbI;

e 1CMonb30BaHne Web-TeXHONOMn MO3BONS-
eT pasmMellatb MHGOPMaLMOHHYO 6a3y JaHHbIX
1 NporpaMMHoe obecrneyeHne Ha web-nopTtane,
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4YTO NO3BONIAET peann3oBaTb NPUHLMM: «napas-
nenbHas pa3paboTka Noj eaAuHbIM ynpaBieHnem»;

e M03BONAET NPOocMaTpuBaTh AaHHble MITP,
He TONbKO pa3MelleHHble HENOCPeACTBEHHO Ha
JIOKaIbHOM KOMIMbIOTEPE NONb30BATENS, HO U pa3-
MeLLEeHHble yaaneHHo Ha web-nopTtane npeanpum-
Aatisa. JocTyn K AaHHbIM OCYLLEeCTBASETCS NyTeM
BBOAA@ MHAMBMAYANbHOO IOTMHA U Napons;

e €CTb BO3MOXHOCTb GOPMMPOBaHUS NeyaT-
Horo BapuaHTa QTP ans nagaHuns TBepablX KONuim
B pa3nnyHbix dopmaTtax (PDF, MS Word, v 1.4.);

e [I0CTYNHO GOpMMUPOBaHME NIOKaNbHON BEp-
cumn MIATP B dopmate html v B BUAE UCMONHAEMOrO
danna (*.exe), C BO3BMOXHOCTbIO obecrneyeHus
3aluTbl OT HE3AKOHHOMO MUCMOMb30BaHUA U TU-
paXkKMpoBaHus.

Kpome ToOro, cuctema:

e M03BOMSET UCNONb30BaTh U MOAAEPKMBAET
pas3nuyHble dopmaTbl AaHHbIX:

— MAMoCcTpaummu (pUcyHkn, doto u ap.): GIF
(Brtovasa aHnmauum GIF); JPG; PNG; TIFF, BMP
nap.;

— 3D-uso6paxkenus: wrl; wrml; 3Dxml; pawn-
nbl (Ny6AnKaumu), bopmupyemMble NporpaMmmamu
Cortona3DRapidManual, Cortona3DRapidCatalog
n Cortona3DRapidLearning v ap.;

e obecneynBaeT BO3MOXKHOCTb PeaKTMpoBa-
HUS faHHbIX B pexxnme RichText, npsamoe peaak-
TMpoBaHne HTML-Kogda, BO3MOXHOCTb BCTaBKK
JavaScript-Koaa, BO3MOXHOCTb BCTaBKM Tab/1uLL B
TEKCTOBbIM 610K, BOBMOXHOCTb BCTaBKM rpaduye-
CKMX JAaHHbIX (BUAe0odannoB) B TEKCTOBbIN 610K, a
TaKKe NO3BO/ISET OPraHn30BaTb MHTEPAKTUBHYIO
CBSI3b MeXy rpaduyecknum MaTeprasnom (B Tom
yncne n 3D-mMoaensiMu) U TEKCTOM;

e M0O3BOJIIET OPraHM30BbIBaTb MHOTOKpUTE-
puanbHbIM NOUCK AaHHbIX B UITP;

e MO3BONAET NPUMEHATb MPU CO34aHWUM
MITP wmnniocTpauum BHELWHEro Buaa, CXeMbl
YCTAHOBKM, CXEMbI A€NEHUS Ha rPYNMbl U peanu-
30BbIBaTb MHTEPAKTUBHYIO CBA3b N306parKeHUI
fetanen n c60pPOYHbIX e4MHUL, C AeMEHTaMu
CTPYKTYpbl U3AENUs B KaTanore;

e ob6ecneymBaeT popmupoBaHme UITP Ha
MHOCTPaHHOM 513blKE Ha OCHOBE PYCCKOSA3bI4HOrO;

e obecneymBaeT 3alMTy AaHHbIX OT KOMUPO-
BaHWS U TUPaXKMPOBaHUS;

e MOAAEPKUBAET cucTemy ynpasnernus USTP
Ha web-noptane npeanpuatna Vdocumentation.

Web-access — web-opreHTMpoBaHHOE crieuu-
anbHOe NporpaMMHoe obecnedyeHre, npeaHasHa-
YeHHoe ans ynpasneHus MITP Ha web-noptane
npeanpuaT1s, KOTopoe No3BONSET:

e pasmeLllaTtb paspaboTaHHble MITP Ha web-
noprane npeanpusaTus;

e o06ecneynTb pasrpaHuMyeHne gocTtyna K
[aHHbIM Ha web-nopTane;

e ob6ecneynTb aBTOMaTM3aLMIO NpoLiecca
dopmupoBaHMe 3aKasa U3aenns B LIENIOM 1 ee
COCTaBHbIX YacTen Ha OCHOBE [JaHHbIX 3/IEKTPOH-
HOro KaTtasora, a Takke o6ecrneynTb 06paboTKy
3a9BOK Ha web-nopTtane npeanpuaTus;

e 06ecneynTb aKTyannsaLuuto NoKanbHbIX
Bepcuit UITP yepes UHTepHeET.

ABTOHOMHOE cpeacTBo npocvoTtpa UITP
Vdocumentation viewer npegHasHa4yeHo ans
npocmotpa NITP, paspaboTaHHbIX C UCNONb30Ba-
HueM CucteMbl pa3paboTku MITP Ha noKanbHbIX
KOMMblOTEPax Nnonb3oBaTeNiein, He UMEeIoLWKX A0-
CTyN B UHTEPHET M NO3BOSISET:

e rpocmaTpusaTtb cogepxmnmoe MITP, pas-
paboTaHHbIX C UCNONb30BaHMEM CuUcTeMbl pas-
paboTku UITP;

e OpraHM30BbIBaTb MHOFOKPUTEPUANbHbIM
NMOUCK JaHHbIX B N3TP;

e dGopmupoBaTb GNaHK 3aKala getanen u
C6OPOYHbIX EANHULL HA OCHOBE AaHHbIX ANEKTPOH-
HOro KaTtasora B 3aBUCMMOCTM OT MPUHATLIX Ha
npeanpuaTUM CTaHAapPTOB U GOPM, a MPU HaNUYMK
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Puc. 4. Mporpamma-nomowHuK 3D Instant
Website u pesynbrart ee pa6oTtbi: HTML-
cTpaHuLUa ¢ UHTepaKTuBHOW 3D-Mopaenbio U
AepeBOM NOCTPOEHUSA

NOAKMOYEHUS K MIHTEPHETY OTNPaBAATb 3aKa3 Ha
web-nopTan NnpeanpuaTus;

e MPOBOAUTb aKTyanu3aLumio OTAeNbHbIX pas-
nenoB UIATP (unu Bcero N3TP) ynaneHHo (4epes3
MHTEPHET) UM NyTEM OBHOBJIEHNS AaHHbIX Yepes3
oT4yaaemble Hocutenu (DVD n CD-aucku, flash-
HocuTenwm). Mpu akTyanmnsaLumu ocylecTBNSeTCs
npoBepKa NOAJIMHHOCTU NPOrpaMmMHoOro obecne-
YEHWS U CPOKOB AENCTBUS IMLEH3NMK;

e 06ecne4ynTb cBoeBpeMeHHoe 6/10KMpoBa-
Hue paboTbl UATP B cnyyae HE3aKOHHOI0 UCMOSTb-
30BaHMs NPOrpammbl;

e GopMMpoBaTh NeYaTHbIN BapuaHT JOKYMEH-
TOB ANS U3[aHus TBepAbIX KOMUK B pasiinyHbIX
dopmarax (PDF, MS Word, u 1. a.).

B paspab6otkax M3TP npMHMMaloT y4acTue u
BeHAopbl — pa3paboTtymnkm CAMP. Tak, SolidWorks
ocyuiectanset nyénukaumm 3D-mogenen B dop-
mate HTML ¢ nomouibto 3D Instant Website. 3toT
MOAY/b NO3BOMAET CO3aBaTb NONb30BATENbCKUE
HTML-cTpaHuLbl ¢ BHeApPeHHbIMK 3D-Moaensmu ¢
Lienbto BKIIIOYEHMS X B cocTaB MITP, nu6o nybnu-
Kaumun B UHTepHeT. 3D Instant Website cosgaet
web-CTpaHuubl, UCNONb3Ys HENoCPeaCTBEHHO
o6beMHble moaenu SolidWorks (puc. 4). Kaxxgas
web-CTpaHuLLa OCHOBbLIBAETCA Ha WabnoHe v CTU-
e, KOTOpble HacTpansBatoTcs Nonb3oBaTeNemM o
Hayana paboTbl UK LOMONHAITCS BCEN HEOOXO-
MMOW TEKCTOBOW U rpaduyecKkon nHdopmaumen
B NpoLiecce co3aaHus cTpaHuLbl [12].

3A0 «Cu MNpoekm ans pa3pabotkn MITP npea-
naraet nporpaMMHoe obecrneyeHne Seamatica [13]
B Tpex KomnekTauusx: Seamatica-ED Workgroup
— PEeAaKTop MHTEPAKTUBHbIX ANEKTPOHHbBIX TEXHU-
YEeCKUX PYKOBOACTB (MHOromnosib30BaTeNbcKas
BepCcus nporpammsbl 4is HebosnbLumnx, Ao 10 yeno-
BeK, pabounx rpynn), Seamatica-SE Workgroup
— PefaKTop MHTEPaKTUBHbIX FPadUYECKUX CXeM
(MHoOrononb3oBaTeNbCKass BEPCUS NporpaMmmel
ns He6onbwmx, Ao 10 yenoBek, paboynx rpynn)
n Seamatica-ED Desktop — pepaKkTtop vHTEpPaK-
TUBHbIX 3MIEKTPOHHbIX TEXHUYECKMX PYKOBOACTB
Seamatica-ED (ogHononb30BaTeNbcKas BEPCUS).

B ocHoByY pepakTopa Seamatica-ED nonoxeHa
TexHonorus paspabotkm UITP, 6asupylowascs Ha
MexayHapoaHbIx cTaHgapTax ASD S1000D v.2.3

Puc. 6. 3actaBka K U3TP
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Puc. 5. UnTepdeiic UITP B pegaKTope
Seamatica-E

— AECMA. B cosgaBaembix MATP mMoxeT ObiTb
OoTpakeHa MHPopmauus 06 U3genmu:
e CTPYKTypa uU3aenus;
NPUHUMNBI PaboThbl;
TEXHUYECKOEe 06CNyKMBaHWE U PEMOHT;
BO3MOXHbIE€ HEUCMPABHOCTH;
3anacHble YyacT;
MHCTPYKLMKM onepaTopam U T. A.

N3TP, pa3paboTaHHble Npu NOMOLLM peaak-
Topa Seamatica-ED, o6nagatoT cnegytowmmMmn
YHKLMOHANbHLIMWY BO3MOXHOCTAMM:

e CTPYKTYPMPOBAHHOE NpeAcTaBieHne TEXHU-
YyecKon MHbopmaLmm 06 U3genuun B BUae TEKCTa
1 Pa3nnYHbIX MTIOCTPALLMI: PaCcTPOBbIX, aHUMU-
POBaHHbIX U BEKTOPHbIX M306parKeHnI, 3-MepHbIX
Moaenewn Un UHbIX MybTUMEANAHbIX 3NEMEHTOB;

e /CMOMb30BaHME MNepCcChINoK Ans nepe-
Xxo4a unu noucka nHoopmaumm B U3TP nio6oro
BWAA@: TEKCTA, PErMoHa Ha N306paXKeHnn, PoNnKa,
dopMbl Ha 3-MepHOW Moaenu;

e MOJIHOTEKCTOBbLIN NOUCK MHPOPMaLUU B
NITP;

e e[IMHbIN CTUIb OPOPMIEHUSA U OAMHAKO-
Bas cxema paboTbl Pa3/IMYHbIX MHTEPAKTUBHbIX
PYKOBOACTB.

Bua nntepdeirica M3TP, cosaaHHoro B peaak-
Tope Seamatica-ED, npuBeaeH Ha puc. 5.

Komnanus Autodesk npegnaraet nporpaMMHbIi
npoayKT Autodesk Inventor ans BbINOMHEHWS TOYHOM
W HarnsgHOM COMPOBOAUTENBHON AOKYMEHTaLMK
[14]. Autodesk Inventor Publisher nossonseT cos-
[laBaTb HarnsaHble Y UHTEPAKTUBHbIE MHCTPYKLIMK
no cO0pKe, PYKOBOACTBA MO 3KCryaTaLnm 1 apy-
rov TEXHUYECKOM AOKYMEHTaLUMK Ha ocHoBe 2D—
n 3D-aaHHbIX. [onb3oBaTenn Moryt nyénMKkoBaTb
MHTEPaKTUBHbIE 3D-MHCTPYKLIMK 1 PYKOBOACTBA B
pa3nnyHbIX opmaTax, BbIBOAS MX HEMOCPEACTBEHHO
Ha ycTponcTBa iPhone, iPad u iPodtouch.

K ocHoBHbIM BO3MOXHOCTAM Autodesk
Inventor Publisher cneagyet oTHecTuH:

e paboTy He ToNbKO ¢ dparnamu, co3gaBae-
MbIMU NpunoxerHuamu Autodesk, Ho 1 ¢ pannamu
pacnpoctpaHeHHbIX CAMP 1 HelTpanbHbIMKU Gop-
maTtamu IGES, SAT, STEP;

e Ha3HayeHWe mMaTepuanoB M TEKCTYp afe-
MeHTaM CO0pPOK, yNpaBfieHWe LIBETOM, OpUEHTa-

Puc. 7. Cxema peanusauuu UITP

LMen 1 MacliTaboM pUCYHKa TEKCTYP C MOMOLLbIO
yAO0BHOMO MHCTPYMEHTA C MPOCMOTPOM U3MEHEHUM
B peXXUMeE peasibHOro BpEMEHMH;

e pasMellleHWe TEKCTOBbIX 6/I0KOB U Mosic-
HEHWI, B TOM YMCNle B aBTOMaTU3UPOBAHHOM
pexume, no6aBfieHNe B TEKCT NMOACHEHWI, WH-
dopmaLmm 06 0603Ha4YEHUM N HAUMEHOBAHUU
netanu npsimo ua danna Inventor;

e HACTPOWVKY CBOMCTB MCTOYHUKOB OCBeELLe-
HUSA, TEHEN, OTPAXKEHUI;

e acCOLMaTMBHYIO CBS3b C NPUIOXKEHUAMU
Autodesk — npu pegakTMpOBaHUM KOHCTPYKLMK B
Inventor Bce M3MEHEeHWS aBTOMaTUYECKM BHOCATCA
B NPoeKT inventor Publisher;

e BbIBO/ Pe3y/bTaToOB B CleayoLmux GopmMax:
BMAEOPONUK, dann DWF, dnaw-aHMMauus, Kap-
TUHKa, dann PDF, npeseHtauma PowerPoint, oT-
npaBKa Ha MO6GUJIbHOE YCTPOMCTBO NOCPEeACTBOM
3NEKTPOHHOM MOoYThl, AOKYMeHT MicrosoftWord.

MpoayKT ncnonb3yet uudposblie 3D-moaenu
CAIP gnsa pa3paboTKu HarnsaHON, MHTEPAKTUBHOM
2D— v 3D-TeXHMYECKOM JOKYMEHTAaLIMK, CTIOCOOHOM
[IEMOHCTPUPOBATb U34ENUSA U NOAYEPKMBATL MX
oTnYuTENbHBIE 0CO6EHHOCTH. Inventor Publisher
2013 noaaep)knBaeT HOBble BbICOKOMPOU3BO-
OuTenbHble BMAEO-GOPMaTbl C BO3MOXHOCTbIO
nyénukaumm Ha YouTube n Facebook, a Takxke
MHOECTBO HOBbIX BO3MOXHOCTEW Ans 6osee co-
BEPLUEHHOIO B3aMMOAENCTBHSA — HOBble popmaThbl
ona umnopta Gpannos, aBTomaTnieckoe o6HoBNe-
HWe ¢ HOBbIMU opMaTamu U3AENUN, HTerpaLms
¢ Sketchbook Designer v ap. MNpoayKT no3sonser
€03[1aBaTb TEXHUYECKME PYKOBOACTBA, UHCTPYKLMK
no c6opKe, PyKOBOACTBa Nonb30BaTesen n ocy-
LLECTBNSATb MHTEPAKTUBHbBIE TEXHUYECKMUE CBA3M.
[lns noaroToBKM CONPOBOAMUTENBHOM AOKYMEHTa-
LM 3a4acTyto TpebytoTest dhawsbl, NOAroTOBNEHHbIE
B Pa3/IMYHbIX CUCTEMAx aBTOMATU3NPOBAHHOIO
npoeKkTMpoBaHus. Inventor Publisher nossonser
€03/aBaTb UHTEPAKTUBHYIO JOKYMEHTaLMIO NO Ma-
Tepuanam, noslydeHHbIM U3 MHoxecTsa CAlNP, u He
Hy»[aeTcs BO BHELIHMX TpaHcnsaTopax. B Autodesk
Inventor Publisher 2013 mokHO OTKpbIBaTh 2D— 1
3D-dainbl NPUNOXKEHWUI OT CTOPOHHMX pa3paboT-
ymKoB (SolidWorks, UG/NX, Pro-E, CATIA v gp.).

TaK Kak B moaenb 3D CAIMP nocTossHHO BHOCATCS
M3MEHEHWS, MPOLLECC Pa3PabOoTKM TEXHUHYECKOM [10-
KyMEHTaLMK1 NPUXOANTCS HaYMHATb Ha MO3AHWX 3Ta-
nax NPoeKTMpoBaHus. [pr 3TOM CyLLECTBYET PUCK,
4TO AOKYMEHTaLMs 6yaeT HETOYHON, a TaKKe BO3-
HWKaET ONacHOCTb JOPOrOCTOSILLMX 3aAEPHKEK. [LOKy-
MeHTaLus, paspabaTbiBaemas B Inventor Publisher,
noaaepmBaeT cBsA3b ¢ 3D-mopenbto Inventor. Mpu
BHeCeHUW 3meHeHust B 3D-moaenb dain Inventor
Publisher o6HoOBRSIETCS OAHWM LLEMYKOM MbILLK. 3TO
NMo3BOJAET pa3pPaboTYMKaM TEXHUYECKON JOKYMEH-
Taumu paboTaTb NapasnesibHO C KOHCTPYKTOPCKUM
oTaenom, gaxe ecnv B mogaenb CAlNP BHocATCS U3-
MeHeHus. CnegoBaTenbHO, NPOLECC NOATOTOBKM
COMNPOBOANTENBHOM AOKYMEHTALIMN MOXKHO Ha4aTb
V)K€ Ha paHHMX 3Tanax paboTbl Hag NPOEKTOM, a
3HAYUT 1 BbICTPEE BbINYCTUTL U3AENUE.

Kpome Toro, cywecTByeT BO3MOXHOCTb AN-
HamuyecKu cBsa3aTb Gannbl Inventor Publisher ¢

Puc. 8. Mpouecc co3gaHua aHumauum




nokymeHtamu Microsoft Word, 4To6bl ycTaHOBWTb
aBTOMaTUyecKoe 06HOBNEHWE. TaknM 06pa3om,
[laxke OKOHYaTe/lbHbI BapuaHT JOKYMEHTaLuu
[lOCTyNeH ANa BHECEHWUS UCMpPaBieHW U HOBOWM
ny6avKaLumMn ¢ MMHUMalbHbIMK 3aTpataMu Bpe-
MEHW U YCUIUW.

Inventor Publisher no3sonser ny6ankoBaTb
CO3JaHHYl0 AOKYMEHTaLMIo BO BCeX HEOBXOAM-
MbIX NoTpebutenam dopmaTax, Cpean KOTopbixX
MHTepaKTnBHble 3D-dopmatbl Adobe Flash, Adobe
Acrobat, AVI u DWF, ocHoBHble 2D-dpopmatsl, Ta-
Kne Kak Microsoft PowerPoint 1 Word, a Takke
pacnpocTpaHeHHble rpadumyeckre dopmatsl JPG,
PNG v TIFF.

MpuBeaem dparmMeHTbl, UANKOCTPUPYIOLLME pa-
60Ty ¢ Autodesk Inventor Publisher. B kayectBe
06beKTa, 419 KOTOPOro BbiMO/IHEHA pa3paboTKa
3N1EKTPOHHOWM CONPOBOAUTENBHON JOKYMEHTALMHU,
BblGpaHa aKcnepmMMeHTaNbHas KpUoreHHas ycra-
HoBKa «Triton 200» Huxxeropogckoro rocyaap-
CTBEHHOrO TEXHUYECKOro yHuBepcuteTa um. PE.
AnekceeBa (puc. 6). Cxema peanundauun UITP
(PaboTa ¢ BUOOBbLIMW OKHaMUW U KOMMOHEHTaMK1
CHOpPKM, C aHHOTALMAMU 1 TEKCTOBOM MHDOPMa-
LMewn, NpoLLeccoM co3aaHnsa aHumalmmn) npea-
CTaBneHa Ha puc. 7. lNpouecc co3aaHns aHuma-
LMK NoKasaH Ha puc. 8. [ybnvKkauuu B pasHble
dopmaTtbl NpeactaBneHbl Ha puc. 9-11.

EcTecTBeHHO, YTO B paMKax OAHOM CTaTbM
TPYAHO OXapaKTepn30BaTb MHOMOYUCIEHHbIE UH-
CTpyMeHTanbHble cpeacTBa ans co3ganus UITP,
pa3paboTaHHble 3apybGeXKHbIMW BEHAOPaMK, 04-
HaKo Jae yrnoMsiHyTble JaloT npeacTaBfieHune
0 HOPMaTMBHbIX U MHOOPMALMOHHO-TEXHONOMM-
YeCKMX acrneKTax, KoTopble MpefoCTaBAsioT pac-
CMOTPEHHbIE TEXHONOTUMU.
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OnbIT NPUMEHEHNSA TPEXMEPHOIO MOAEeTUPOBaHUS
Ha Atommauue (IMpumeHenne CAD/CAM /CAE-cucTtem)

Augpeu MAPYEHKO,
rnaBHbIA KOHCTPYKTOpP BonrogoHckoro
dunuana 3A0 <AAM-TexHONOrum»

BonropoHckui punnan 3A0 <AAM-TexHo-
norun» «<ATommall» BXOAUT B rpynny Kkomna-
HUI <ATOM3Hepromaiu». OCHOBHOM 0COGEHHO-
CTbIO IBNSIETCA WWMPOKaA IMHENKA U3aeNui,
BbllyCKaeMbiX 3aBOAOM U, COOTBETCTBEHHO,
YHUBepca/bHbIA U Pa3HOCTOPOHHUI NOAXOA
K KOMNeTEeHLUAM, YMEHUAM U HaBblKaM UH-
}EeHEepOB-KOHCTPYKTOPOB M TEXHOJI0TrOB. [inga
BbIMOJIHEHUA pa6oT HeoG6xoauM rpaduye-
CKMWIA pepaKTop, NO3BOJIAOWMA covyeTaTb
CKOPOCTb pa3paboTKHK, Ka4ecTBO U NPOCTOTY
WUCMOJIb30BaHUA C y4eToM cneuuduvecKkux
TpeGoBaHUM, NpeabaABAAEeMbIX K odpopme-
HUIO YepTeKen.

Mpo6nema BbI6Opa NPOrpamMHOro NpoayKTa
N5 paboTbl KOHCTPYKTOPCKOro NoApasaeneHuns
6blna pelweHa NpMMepHo 12 net Hazapg — UM cTan
TPExMepHbIN pegakTop Unigrapics (HbiHe — NX).
Ha ToT MOMEHT npeanpuaTe BOWO B MaLUMHO-
CTPOUTENbHbBIN XONAMHT, pa3pabaTbiBaloLWMN U
M3roTaBNMBaOWMIK ra30TypObUHHbIE ABUraTeN
N BCE KOHCTPYKTOPCKME MOWajKu KoOMNaHum
paboTanu B aToM rpaduryeckon cpege. KynbmaHbl
13 3aBoficKoro Kb ncyesnu 6bICTpo, U UHKEHEPDI
onepaTvBHO OCBOWM U Ha4Yanu NPUMEHSATL BCe
npenmyL,eCTBa TPEXMEPHOIO MOAENMPOBaHMS.
EcTecTBEHHbIM 06pa3omM NepBon 0cBOMNA AaH-
HOe NPOCTPaHCTBO MOJIOAEXKb, HO Yepes napy
NIET U OMbITHbIE COTPYAHUKMU C YAOBONbCTBUEM
MCMNob30BaNM NPEMMyLLECTBA «TPEXMEpPa».

BmecTe ¢ TeM nepBbif ONbIT NPUMEHEHMS
naHHon CAD-cucTeMbl MoKasan, 4To cucteMa B
nepByto ovepesb Gblna HaleneHa Ha NoCTpoeHue
TPEXMEPHbIX HETMHENHBIX 0GBbEKTOB M MOBEPX-
HocTen cBO60HOM GOPMbI — B NEPBYIO 04epeb
NIoNaToYHbIX annapatoB Typ60OyCTaHOBOK, reo-
MEeTpUKU Kpbiia U T. N. Punocodus cuctembl B
nepBylo o4epeab npeanonarana MogennpoBaHve
06beKToB, 0popMIeHNE YepTera 6blno conyT-
cTBylOWMM moaynem. MpuBeneHne cuctembl K
TOYHOMY BbINOJIHEHUIO TPEGOBAHMI €ANHOW CU-
CTEMbl KOHCTPYKTOPCKOM aoKymeHTauuu (ECK)
npv pa3paboTKe AOKyMeHTaLuu notpeboBano
COo34aHns cneunanMsanpoBaHHoro otgena. bbin
co3/iaH oTaen B pamKax IT-HanpaBneHus, oqHON
13 3aga4y KOTOporo 66110 co34aHNe AONONHUTE N b-
HbIX BO3MOXHOCTEN peaaKTopa ¢ opopMIeHeM
[IOKYMEHTaLM1 B COOTBETCTBUM C Tpe6OBaHUAMM
ECK/A. Bbin BBEIEH AOMNONHUTENbHbIA MOAY/b,
aanTMpPOBaHHbIN 415 BCeX HalnX Tpe6oBaHUN.
Tenepb KOHCTPYKTOP He TPaTUT BPEMS Ha Tu-
noBble onepaLunn, NCnonb3yst rOTOBbIE 3/1EMEH-
Tbl, BHECEHHbIE B 6a3y, Hanpumep: CBapoyHble
CMMBOJIbl, CAMBOJIbI LUIEPOXOBATOCTEN, TUMOBbIE
pa3aenku, pasnnyHble CCblsIoYHblE HABOoPbI ANs
pasHbIX CTaAui U3rOTOB/IEHWS A€TalU U T. [.

3a Bpems ucnonb3oBaHua NX HapaboTaHbl
onpeaeneHHble anropuTMbl MPOEKTUPOBaHMS,
Halv cneumanvcTbl NprMobpenu CBoM onTrMarb-
Hble HaBblKW, HAaNpMMepP C UCMONb30BaHUEM
WAVE-TeXHO/IOMMM, KOTOPble NMO3BONSAIOT KOH-
TPONMpPOBaTh NapaMeTpbl U3AENNS 1 co34aBaTb
aHanorv TMNOBbIX U3AeNNi, He 3aTpaynBast MHOTO
BpeMeHU. 3D-peaaKTop ¢ NpUMEHSEMbIM MOAY-
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Puc. 1. HaTypHbIii MaKeT ana oTpaGoTKKU
TEXHOJIOTMU aBTOMaTU4EeCKOW CBapKun

flemM — JOCTaTO4HO YHUBEPCabHbIN UHCTPYMEHT,
M HallW KOHCTPYKTOPbI BAaAeoT UM BUPTYO3HO.
TunoBble anropuTMbl NOCTPOEHUN U Hanbonee
ycrelwHble npuembl paboTbl 3aKpennaTcs BO
BHYTPEHHUX HOPMATMBHbIX JOKYMEHTaxX W npe-
nogatoTcst Npu 06y4eHUM BHOBb MOCTYMWUBLLIMM
COTpyAHWKaMm. HoBble COTPYAHUKK OCBauBatoT
NX ¢ ncnonb3oBaHneM camMbix 3IPDEKTUBHBIX
anropuTMOB.

3a BpeMsi paboTbl HAKOMNEH YHUKaNbHbIN
BaHK LUMdPOBLIX MAKETOB A8 BCeX U3Aenun,
M3roTOBNEHHbIX M OTIPYXKEHHbIX 3a BCE BPEMS UC-
nonb3oBaHus NX. Camoe rnaBHoOE, 4TO Mbl MOXEM
MCMN0/Ib30BaTh 3TOT LIMGPOBOM MAKET Ha BCeX
nepegenax. Hanpumep, ana npeseHTaLMOHHbIX
uenew, ans NpoM3BOACTBA C Lie/bio 06CYKAEHUS
TEXHONOMMW NpeaBapuUTeNbHOM COOPKU, AN pas-
paboTKM OCHACTKM M MPOEKTa NepemMelleHunn,
NPOEKTOB OTIPY3KHK, NS NPOBELEeHNUS NPOYHOCT-
HbIX AUHAMUYECKMX MU KUHEMATUYECKMUX PacHETOB.

Hanpumep, oavH M3 nocneaHux MHTEPECHbIX
NPOEKTOB — CBapKa HepajananbHbIx NaTpyoKoB
Ha Koprycax naporeHepaTopos (puc. 1). Mbl pas-
pabaTbiBaeM 3Ty TEXHOMOTUIO C UCMOSIb30BaHUEM
BO3MOXHOCTEN LMGPOBOro NPOEKTUPOBAHUSA.
JT0 AOCTATOYHO CNOXKHAasA UHXEeHepHasa 3ajava,
MOCKOJIbKY KpWBasi CBApHOro LwBa ob6pasyeTcs
nepeceyeHnem KOHUYECKUX U LIUANHAPUYECKUX
MOBEPXHOCTEW CO CMELLEHHbIMM OCIMU. M Ham He-

Puc. 3. YcTpoicTBO IoKanusayuu pacruiaBa
(YNP) pna HBA3C-2

Puc. 2. CteHp pna oTPaGOTKU TEXHOIOTUU
CUCTEMbI NO3ULMOHMPOBAHUSA NPU CBapKe
HepaaunanbHbiX naTpy6Kos MFB

06X0AMMO OCYLLECTBUTL NEpPeMeLLeHVe CBapoY-
HOW rO/I0BKM MO 3TOW KPUBOW Ha YCTaHOBKE AN
aBToMaThyeckon ceapke (puc. 2). CoBMECTHO co
cneumanuctamu 3 nabopaTopmmn CBapKu paspa-
60TaHa 1 NOCTpOeHa crneLmanu3npoBaHHas pas-
[leflKa, KoTopasi o6ecneynBaeT TpebyeMbl 4OCTyn
K CBapHOMY COE[IMHEHMIO, YTO B CBOIO O4epesb
[laeT BO3MOXHOCTb Ka4eCTBEHHOro npoBapa u
$GOpPMMPOBaHUS CBapHOro WBa. Mpu 3TOM JOMKHO
6bITb 06€CneyYeHo NOCTOSHCTBO CEYEHNS CBApHO-
ro COeAMHEHMS NO BCEMY KOHTYpY cBapKu. [Ans
MexaHW4yecKom 06paboTKU TaKOM CIOXKHOM reo-
METPWM Ha CTaHKe C NPOrpaMMHbIM ynpaBieHueM
TaKXe 6yfeT ucnonb3oBaTbCs pa3paboTaHHas
mogenb. 3D-pefakTop No3BONSET MPOCYMTaTh BCE
napameTpbl, 06ecne4ynTb CXOAMMOCTb AeTanewn,
BbIMOMHUTL MX NpeaBapuTeNbHYI0 06paboTKy U
pa3paboTaTb NOCTNPOLECCOP — NpOorpaMMy ans
06paboTKM Ha CTaHKe.

[Mpumep apyroro TMna — aTo yCTPOMCTBO J10-
Kanu3auuu pacnnaBa akTUBHOM 30Hbl, KOTOpas
yCTaHaB/AMBaETCs Noj peaktopoMm Tuna BBIP n
CNYWUT ANA yBEIMYEHUA NacCMBHOW 6e3onac-
HocTh AQC (puc. 3-4). 31o rabapuTtHas, aname-
Tpom cBbilwe 10 MEeTPOB, 1 CNOXHasa cocTaBHas
KOHCTPYKLMS, COCTOSILLas N3 MHOXECTBa y3/10B
n petanen. O4eHb MHOro conpsaraemMblx (4o 10
TbiCSY) AeTanen n c6opoyHbIX eanHul. CoorT-
BETCTBEHHO, NMPUXOAUTCS BblAEPKUBaTb U NPO-

Puc. 4. Kopnyc ycTpoicTBa IoKanusauuu
pacnnaBa




Puc. 6. PacueT cToMKuU
MeYun Ha CTaTU4eCKYIo
MPOYHOCTb B Ansys

Puc. 5. MpoeKT neuun
3NIeKTPOLUIaKOBOro
nepenaaBsa

CYWTbIBATb BCE pa3Mepbl 1 3a30pbl 419 KaXKA0ro
anemMeHTa. [lo Hac NOCTPOEHHOro B TPExmepe
TaKoro npoekrta He 6bin10. Ho ncnonb3oBaHne
3D-NpoeKTMpoBaHUs MO3BOANIO JOBOJIbHO Obl-
CTpo, coBmecTHO ¢ CIM6A3I, ocBOUTbL NPOM3BOA-
CTBO AaHHOro ycTpowcTa. [1pu M3rotoBNeHUu
MCNOJIb30BAJIUCH «M03NIEMEHTHbIE TPEXMEPHble
CXeMbl» CITIOXHbIX COOPOK, 0b6neryaiowme paboty
NPOM3BOACTBEHHbLIM y4acTKaM. 3aBOAOM W3-
rOTOB/EHbl U MOCTaB/IEHbl TPU «IOBYLIKW» ANS
HBA3C-2 n bantuitckon A3C. NMpeasaputenbHblie
KOHTPO/IbHblE COOPKM M MOHTaX Ha CTaHLUM
noKasanu xopolune pesynbTatbl N0 cobupae-
MOCTK BCex AeTtanen u y3nos. Mbl nony4nnu
04YeHb XOopoLlire OT3biBbl U3 HOBOBOpOHEXKA,
KyZla NoCTaBfeHbl ABa YCTPOMCTBA IoKanu3aLum
pacnnaBa.

M3 npoLunoro onbitTa MOXHO BCMNOMHWTb MPO-
€KTMpOBaHWe Nneyn 3NeKTPOLNaKoBOro nepe-
nnasa (ALUIM). 3aecb MHOro MexaHuWKK1, KuHemMa-
TUKM, U BCE y3/bl PaBOTalOT B C/IOXKHbIX YCNIOBU-
X, CBA3@HHbIX C BbICOKMMM TemnepaTtypamu, ¢
NPOYHOCTHBIMU AUHAMUYECKUMHU U CTaTUHECKUMMU
Harpyskamu. 310 KpynHorabapuTHoe nsaenve —
BbicOTOM 18 meTpoB (puc. 5). 3gecb nprubaBns-
10TCS Takne haKTophbl, KaK BbICOKME TpeboBaHUSA
K reOMETPUM OCHOBHbIX METaNNOKOHCTPYKLNM
CTOEK, BAUSIOLLME Ha paboTy KOHCTPYKLMKU. Ma-
NEeNni NepeKkoc nepemMeLlatoencsa KapeTkm
KpucTannuaaTtopa BAuseT Ha paboTocnocob-
HOCTb neyn. COOTBETCTBEHHO Mbl MPUMEHUN
CUCTEMbI KOMMEHCALMK U CTabunnadaumm aTmx
HeraTMBHbIX MOMEHTOB. BCE 3T0 6bIN0 3a10KEHO
1 npopaboTaHo B KOHCTPYKTOPCKOM MoLeNu neyu.
M 3pecb 60nbLIyI0 POJib Chirpana B3aMMoCBA3b
TpexmepHoro pegaktopa NX u moayna MultiFeed
13 ANSYS, KoTopas no3Bonuna nocymTaTb BAn-
AHWe TemnepaTypHbiX 3GDEKTOB, CKOPOCTb NPo-
rpeBa, pacnpeaeneHune TemnepaTtypHbix Nonen B
paboTte U T. 4. M nntoc Ko Bcemy 6blna paccyntaHa
NpPaKTUYeCKM NoNHas MoaeNb JaHHOro npouecca:
¢ nomolublo moayns ANSYS npoBeaeHbl MOLL-
HenlwKne pacyeTbl MO MPOYHOCTH (pUc. 6), Tenny
W BIMSIHWIO MPOLLECCOB pacnpeaeneHus nonen
3/IEKTPUYECKOr0 TOKa Ha pa3orpes y3/10B MeYu.
Mebl 3apaHee 3Hanu, Kak 6yaeT NPOXoauTb BECb
3TOT npouecc. PacyeTbl Takne Ha 3aBoje Npo-
Be/eHbl BnepBble. M ceroaHs ata neyb 3anylieHa,
OHa peanbHO paboTaeT, CXOAMMOCTb MOLeNn C
peanbHOCTbIO 6blna MakcumanbHas.

Taknm 06pas3om, CBA3KA «TPEXMEPHLIN pe-
[aKToOp M pacyeTHble MporpaMmbl» — MOLLHOE
CPEeLCTBO B PyKax MHXeHepa, KOToOpoe NO3BOoNSeT
pewaTtb camble CNOXHeWWwne 3a4adn Hawero
npeanpuatus. U gancHenwee passutne 6yaet
WATU B CTOPOHY YCKOPEHUS pa3paboTKu AOKy-
MEHTaLMK, BBEIEHUS 3NEKTPOHHOMO JOKYMEHTO-
060poTa 3a cYeT cucTemaTM3aLmm 1 UCNnosib30-
BaHWS TUMOBbIX 9N1EMEHTOB LUMDPOBbLIX MAKETOB,
YCNOXHEeHUs 1 6onbluero pasHoobpasus 3agau,
60nblUEero oxBarta NPUMEHEHNS MOAENEeN Ha BCeX
3Tanax *M3HEeHHOro LUuKia u3aenuin n ganee, K
TEXHO/I0rMAM NOAHOMO LMGPOBOro NPOU3BOACTBA.

PRACTICE

Three-dimensional modeling
experience at Atommash
(CAD/CAM/CAE software application)

Andrei MARCHENKO,
chief engineer Volgodonsk brunch
of <AEM-technology» CJSC

Volgodonsk brunch of <AEM-technology» CJSC
«Atommash» is full-featured enterprise in produc-
tion of equipment for virtually every sector of
heavy industry. The main aspects are the wide
range of equipment manufactured by the plant
and consequently both universal and all around
approach to competence, skills and experience
of design engineers and technologists. In this
case for such kind of works, the graphic editor,
which allow combine the drafting speed, quality
and usability due to specific requirements to the
design of drawings required.

The challenge of software for Design division was
solved approximately 12 years ago in favor of three-
dimensional editor Unigraphics (nowadays NX). At that
point in time Atommash jointed to machine-building
holding Energomash, the core activity of which were gas
turbine engines development and manufacturing and
all engineering centers of holding used NX software.
The drawing boards on Atommash were changed for
Unigraphics software and engineers quickly mastered
and began to use all advantages of 3G modeling. The
young engineers were the first who mastered this soft-
ware, but soon the experienced staff appreciated the
advantages of 3G dimensional modeling.

The first experience of CAD— system application
showed that primarily the system was intended for
nonlinear three-dimensional objects and free-form sur-
faces, especially blading turbines, geometry of blades
etc. The modeling of the objects was the basis of the
program, the design of drawings was accompanying
part of the program. Precise execution of the require-
ments of unified design documentation system due to
documentation development required the creation of
specialized division at the enterprise. The IT Division
was created, one of the main tasks of which was ad-
ditional features of editor creation according to unified
system of design documentation requirements. At the
total the extra module was set in operation of program
adapted to all our requirements. Nowadays the engj-
neers doesn’t waste time for typical operations, they
use the master forms (welding, roughness symbols
forms, different additional helps for detail modeling)
already added to the database of the program.

Using the NX software the certain order of mod-
eling was obtained. The engineers of company have
developed their best skills, for example using the
WAVE - technology, which allows the specialist
to control parameters of the product and create
analogs of typical products without spending much
time. Three-dimensional modeling with applied extra
module is a universal instrument and the engineers
of our company have it at their fingers tips. Standard
construction algorithms and the successful methods
of work are added to internal normative documents
and used in training of new stuff. New engineers
work with NX using the most effective algorithms.

The unique data bank of digital mock-ups were
accumulated for all products, manufactured and
shipped during the period of NX usage. The most
important thing is, that we can use this digital mock-
ups for all purposes: for presentation, for production
(discussion of preassembled technology), for tool-
ing and building modeling, shipment modeling, for
dynamic and kinematic calculations.

One of the recent interesting projects — non-radial
nozzles welding at steam generators frames (fig. 1).
Such kind of welding technology we are developing

using digital design possibilities. This is quite difficult
engineer task, because the welded joint curve has
formed by intersection of conical and radial surfaces
with offset axes. And it takes to as to put into practice
the movement of welding head according to curve
at automatic welding unit (fig. 2). The specialized
device was designed and installed jointly with weld-
ing technologies specialists. This unit provides the
required access to the weld joints and enables high
quality complete melting and welds joint formation.
The constancy of weld should be ensured around the
all contour of the weld. And this kind of technology
is also used for machining of complex geometry at
software-controlled machine. 3D-editor allows us to
calculate all parameters, to provide the precision of
the parts, to perform the pretreatment and to develop
the post processor (machining operation program).

Another example is a core melt localization
device, installed with WWER-type reactor used for
the passive safety of NPP (fig. 3-4). The composite
structure (a lot of mating parts and units, approxi-
mately 10 thousand), with the diameter of over 10
meters. It takes us to calculate all dimensions and
clearances for each item. We were the first who
developed such project in three-dimensional mod-
eling. The usage of three dimension modeling in
partnership with SPAEP enabled us to make the
production of this device quite quickly. During manu-
facture we used complicated assemblies of «element
wise dimensional schemes» to facilitate the work
of production shops. Our plant manufactured and
delivered three traps for NV NPP-2 and Baltiyskay
NPP. The preliminary check assemblies and at site
installation showed good results of assemblability of
all parts and units. Positive feedback was received
from Novovoronezh, where were shipped two melt
core localization devices.

The past experience is Electro slag melting fur-
nace design. The devise is large-scale (up to 18
meters high) consists of mechanic, kinematics, all
parts work at high temperatures with dynamic and
static loads (fig. 5). The factors like strict require-
ments to base steel structures geometry affecting the
structure is also take place. The slightest misbalance
of crystalize slide can affect to the efficiency of the
furnace. Accordingly, we have applied compensa-
tion and equalization systems from such negative
points. All positions was programmed and worked
in detail at design furnace model. And the most
important role played the interrelation of NX editor
and MultiFeed module (ANSYS) which allowed to
calculate the influence of thermal effects, heating
rate, temperature fields distribution etc. The almost
complete module of the process was calculated:
exact calculation in strength (fig. 6) heat and influ-
ence of the electrical current fields’ distribution for
the heat of the furnace parts with the help of AN-
SYS. So, we knew the nature of the process before
it starts. Such calculations were carried out at the
plant for the first time. And now this furnace really
works, the convergence of the design model with
the real device was the maximum.

Thus, the combination of 3-D editor and design
software are a powerful means at engineer hands,
which allow solving the most difficult tasks of our
enterprise. Further progress includes: acceleration
of documents development, electronic documents
introduction due to systematization and usage of
basic digital mock-ups, due to complication and
increasing of wide variety of tasks, due to most us-
age of the models at all stages of product life up to
digital production technologies.
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MPAKTUKA

OTpacneBou KaTtanor obopyaoBaHUda U MaTeEpPManoB:
npenmylecTBa OT BHEAPEHUS

UBaH YBAPOB, HayanbHUK YnpaB/ieHUs
UHPOPMALMOHHDIX NPOEKTOB Pa3BUTUSA
OAO «HUA3M»

[locTuKeHue n yaepKaHue NUanpYyoLmx
Nno3uLMUin Ha MeXAYHapoAHOM pblHKe CO-
opyeHua ASC TpeGyeT BHEAPEHUS HOBbIX
CUCTEM NMPOEKTUPOBAHUSA U CTPOUTENLCTBA,
onTUMMU3aL MU NPOLLECCOB B3aUMOenCcTBUS
y4YyacTHUKOB cTpouTtenbcTBa A3C. PewieHue
3TUX 3aj,a4 BO3MOXKHO NPU YCIOBUU CO3AaHUSA
EauHoro UndpopmanmnoHHoro MpoctpaHcTBa
(EMN) o6beguHAIOWEro 3aKa3s4ymKa, NpoekK-
TUPOBLLMKA, KOHCTPYKTOpA, CTpoUTENS, No-
CTaBLLYMKa MU IKCNyaTUpYIOLLYI0O OpraHu3a-
Li1I0 NOCPEACTBOM NMPOrpaMMHbIX CPeACTB.

[NaBHbIM U3 3TANOB CO3[aHWs TaKOro UHPOP-
MaLMOHHOIO NPOCTPaHCTBa CTana pa3paboTka
EanHoro otpacneBoro HOMEHKNATYpHOro KaTa-
nora 060pyAOBaHUS M MaTepuasnoB, UCMONb3Y-
€MbIX MPU NPOEKTUPOBaAHUU, CTPOUTENBLCTBE U
aKkcnnyataumm ASC (ganee — Kartanor).

Mcnonb3oBaHne KaTanora npuBoauT K fo-
CTUXEHMIO TPEX OCHOBHbIX LIEN€ew:

e CTaHAapTM3MPOBaHHOE onucaHue obopy-
[I0BaHWsa ¥ MaTepuanos;

e Mo/ly4eHne onepaTMBHOM U 4OCTOBEPHOWM
nHdopmaLMmn 06 aKTyasbHOM pbiHKe 060pyLoBa-
HUS 1 maTepuanos 419 A3C, ero noTeHUManbHbIX
NOCTaBLLMKOB M NPOU3BOAUTENEN;

e obecrneyeHne BO3MOXHOCTU ONepaTMBHOMO
NAaHUPOBAHMUSA U ynpaBaeHWUs KOMNeKTaumemn
M nocTaBKamun 060pya0BaHUS U MaTepUanoB Ha
pasHbIX CTaausaX MPOEKTUPOBaHUS 1 IKcnyaTa-
LLMN 3HEPro6/IOKOB, T. €. Ha BCEM XU3HEHHOM
umkne A3C.

OCHOBHbIMU 3aK1aAblBaeMbIMW MPUHLIMNAMM
npv cosaaHum Katanora sABnsAuUCh:

e caMocCTosTeNIbHOE BHeceHue [ocTaBLmKa-
MU MHbOPMaLUK O CBOEW MPOAYKLMY;

e MaKCMMasbHO NOHOE U NoAPO6HOE onuca-
HWMEe Kaxaov eAnHULbl 060PpYyA0BaHNS, NOHATHOE
N NMPOEKTUPOBLLMKY, Y MPOU3BOAUTENIO;

® OTCYTCTBME OrPaHUYEHMI MO aCCOPTUMEHTY
M HOMEHKIaTypHOMY NEPEYHIO NPOAYKLNH;

e [0CTYMHOCTb MHdOPMaL MK NS BCEX MPO-
EKTHbIX U UHKWUHUPUHTOBbIX KOMMaHWUW;

e MHOIOKPaTHOE MCMONb30BaHWe (B pasnuny-
HbIX MPOEKTaXx) eAMHOXAbl BHECEHHbIX JaHHbIX.

Cxema npouecca npumeHeHus Kartanora
Ha CTaguv NPOEKTUPOBaHWA NpeacTaBieHa Ha
puc. 1.

Co3aaHHbIn KaTanor gBAseTcsS MOLLHbIM
MHCTPYMEHTOM AN ONTMMM3auuuK NpoLeccoB
NPOEKTUPOBaHUS M NocnenytoLlen 3aKyrnku 060-
PYAOBaHUS ANS HYX[J aTOMHOMN oTpacnu, pabo-
TaloWKUN Ha LieHTpanu3oBaHHOM 6a3e AaHHbIX
obopyaoBaHMa U MaTepuanoB, OCHOBaHHOM Ha
[laHHbIX 3aBOA0OB-N3roTOBUTENEN.

LleHTpann3oBaHHaa 6a3a faHHbIX 06 060-
pyaoBaHuu U Mmatepuanax ang ASC oxBaTblBaeT
6onee 2000 HOMEHKNATYPHbIX BUAOB MPOAYKLMHK,
NS KaX[4Oro U3 KOTOPbIX CO3AaH YHWKanbHbIV
WwabnoH Ans cTaH4apTU3UPOBAHHOMO ONUCaHKUSA
TEXHUYECKMX U IKCMNNyaTaLlMOHHbIX CBOMCTB MU3-
nenvs.

Pa6ouen cpepovt Katanora sasnsetcs Enovia
V6 — rnbkaa PLM-cuctema KomnaHuun Dassault
Systems. Enovia V6 nosBonseTr npon3BoauTb
€ee HaCTPOMKy Noj pellaemMbli CNeKTp 3afday v
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Puc. 1. Cxema npouecca npumeHeHus Katanora Ha ctaaMy NpoeKTMPOBaHUSA

obecrneynBaeT paboTy ¢ 60/1bWINMKU OOBEMAMMU
MHDOPMALMK, HTO O4YEHb aKTyallbHO C y4eTOM
OrpPOMHOM HOMEHKNaTypbl U3AENUIR, NOCTaBNA-
eMblx Ha A3C. lMpu atom Enovia V6 paeT BO3-
MOYHOCTb OJHOBPEMEHHON PaboTbl 60/1bWOro
KonunyecTBa nosnb3oBaTtenein B KaTtanore, npu
HaJM4yMKn BCEro NWLLb AOCTYNa B UHTEPHET U yCTa-
HOB/IEHHOIO MHTEPHET-6pay3epa.

Ha Kaxaylo eaMHuuy o60pyaoBaHUs, BHO-
cumyto noctaBwmKkom B Katanor, obopmnsietcs
«KapToyka o60pyfoBaHMs», KOTOpas COAEPKUT
PS4 XapaKTepPUCTUK (aTpUMBYTOB), ONMUCHIBAIOLLMX
u3genve, v nepeyeHb CCbIIOK Ha AOKYMEHTaLMIO,
OTHOCSLLYIOCS K 3TON eAnHuLEe 060pyaoBaHMS
(4epTexu, TexHU4eckue ycnosus, 3D-moaens u
ap.). ATPMOBYTUBHbBIM COCTaB KapTOYKKU U nepe-
YeHb JOKYMEHTaLUUN 415 KaXKA0r0o KOHKPETHOro
TMNa o60pyAoBaHWA UHAMBUAYaNbHbI U Oonpe-
[ensaioTcs 3apaHee, Mcxoas n3 MHGopmMaLMOoH-
HOM MOTPEBGHOCTU BCEX y4acTHMKOB KaTanora.
B uenom Katanor cogepuT pasHoobpasHyto
MHPOPMaLMIO O TEXHUYECKMX NapamMeTpax 060-
PyAOBaHMWA, ero CTOMMOCTH, CPOKax U3rotosrie-
HWS M NOCTABKM, @ TaK¥Ke 06 YCNOBUSAX IKCMya-
Tauuu, NpoBeAeHUs NNaHOBOro 06CNyKMBaHKUS,
pemMoHTa ¥ T. 4.

OCHOBHbIMM Y4acTHWKaMK npoLecca MHobop-
MauuoHHoro o6MeHa B Katanore aBnstoTcs:

e 3aKa34MK — KOMMaHud, pa3MecTusllas
3aKasbl Ha cTpouTenbcTBo AJC, ynpasnstowas
CPOKaMM 1 CTOMMOCTbIO CTPOUTENLCTBA, @ TaKXe
NpoBOAsALLAas OLLEHKY KavyecTBa UCMonb3yeMoro
obopyaoBaHMsa U MaTepuasnoB B NpoLiecce 3Kc-
nnyataumm o6bEKTOB;

e OCTaBLUMKM 060PYLOBaHWA M MaTepPHanoB
— KOMMNaHWW, MOCTaBNaolWMe CBOKO NPOAYKLMIO
[15 aTOMHOW OTpac/au 1 pasmMellatolmne nHoop-
Mauuio o He B KaTtanore;

® [POEKTHbIE U KOHCTPYKTOPCKME KOMMNaHUu
— KOMMaHUK, OCYLLECTBASAIOLME NPOEKTUPOBaHWE
M CTPOUTENBCTBO HOBbIX 06beKTOB ASC 1 nony-
Yatowue u3 Katanora nHdopmaLmio 0 TexHUYe-
CKMX NapamMeTpax 060pya0BaHUS U 0 BO3MOXHbIX
nocTaBLiMKaXx;

e onepatop A3C — KomMnaHus, ocyliecT-
Bnstouwas akcnayataumio ASC 1 nonyyatowas
n3 Katanora nHdopmaumnio 06 aKkcnayatauym-
OHHbIX XapaKTePUCTUKAX YCTAHOBNEHHOI0 060-
pyaoBaHus;

o Bepudukatop (OAO «<HUA3IM») — KoMNaHwus,
ABNAIOLLANACS LLEHTPOM BepUdUKaLMK JaHHbIX 1 OCY-
LeCTBAISIOLLAN TEXHUYECKYIO NoAAepKKy Katanora.

0O6beanHeHne Bcex yHacTHUKOB KaTtanora B
ENM nossonsieT dopmanmsoBaTth M CTaHAAPTHU30-
BaTb MNPOLECCHI M MpaBuia B3aMMOAENCTBUSA UX
Mexay CO60M, YTO NPUBOAUT K CYLLECTBEHHOMY
COKpaLLEeHNIO BpEMEHN KOMMYHUKaLMK. YyacTne
B Katanore gaet psig npenumyLLecTs Kak npouns-
BOAUTENSIM 060PYAOBaHUS U MaTepuanoB, TaK u
KOMMaHWAM-NoTpebuTensm Katanora.

3aKasyuK nonyyaer:

e OMnepaTvBHYIO U AOCTOBEPHYIO MHDOPMa-
LiMI0 O PbIHKE 060PYAOBaHUS U MaTepuranos;

e CTaHJapTU30BaHHOE ONUcaHWe NocTaBLLK-
KOB 060pyAOBaHUSA U UX MPOAYKLMH;

e aKTyalibHyl0 MHOOPMaLMI0O O CTOMMOCTH
o6opyaoBaHUA U MaTepuanos.

KomnaHua — noctaBLMK nonyyaer:

e nathopmy Ans NPOABUKEHUS NMPOU3BO-
OMMOWV MPOAYKUMU U «BUTPUHY» NS peKnambl
HOBbIX TUNOB 060PYAOBAHMS;

e YMNpOLLEHWE KOMMYHWUKaLM C NPOEKTHbIMM
KOMMaHUsMKU Nnpu BbiGope o6opyaoBaHUa ans
npoBeAeHNs KOHKYPCHOM NpoLeaypbl 3aKymnok;

® rapaHTMPOBaHHOE y4acThe B KOHKYPCHbIX
npoLieaypax 3aKyrnKku U CHUXKEHWE PUCKOB, CBS-
3aHHbIX C HECOOTBETCTBMEM TEXHUYECKOW A0-
KyMeHTaLun Ha ob6opynoBaHue TpeboBaHuaM
3TUX KOHKYPCOB.

[poeKTHasa KomnaHus nony4aer:

® BO3MOXHOCTb GbICTPOM OLEHKN U BblIGO-
pa 060pyAOBaHUS MO CTaHAAPTU3UPOBAHHOMY
nepeyHio aTpubyToB;

e BO3MOXHOCTb onpefeneHns noTeHunanb-
HbIX MOCTaBLLMKOB ANSi NPOBEeAEHUS KOHKYPCHbIX
npoLeayp 3aKynku 1 nx yBeJOMIEHNUs 0 KOHKYPCE;

® VICKJII0YEHME OWMBOK PyYHOro BBOAA MH-
dopmaumMn Npu U3roToBNEHUU TEXHUYECKOM U
3aKyno4yHOM JOKYMEHTALMMN.

Onepatop A3C nonyyaeT:

® [OJIHYIO 3NIEKTPOHHYI0O BGUBINOTEKY aKTy-
anbHOM TEXHUYECKOW JOKYMEHTaLMM Ha IKCMY-
aTMpyemoe o6opynoBaHue 415 NPOBEAEHUS ero
06CNYKMBAHUSA U PEMOHTA;

e BO3MOXHOCTb B3aMMOJENCTBMS C NOCTaB-
WMKaMK 3KCnayaTupyemMoro o60pyaoBaHus no
BOMpocam rapaHTUiHbIX 0693aTeNlbCTB UK MO-
CTaBOK 3anacHblX YacTewn.
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Puc. 3. Mpumep npeacraBneHns uHpopmauum no oéopyaosaHuio B Katanore

NHTepdenc basbl oTpacneBbix NOCTaBLMKOB
1 Mpon3BOANTENEN, peann30oBaHHbIv B KaTanore,
npeacTaBfieH Ha puc. 2.

B HacTosilee BpeMs MpooMKaeTcs NPOoMbILL-
NeHHoe HanonHeHve Katanora; HOMeHKNaTypPHbIV
nepeyeHb 060pyaoBaHus B Katanore nocTossHHO
paclumpsieTcs. Ve co3gaHo 6onee 140 Tbic. Kap-
To4YeK 060pyaoBaHus n 6onee 15 TbiC. pa3nnyHbIX
3D-mopenein. BHeceHne nHdopmaummn o HOBbIX

o6pasLax NpoayKLmMK1, a TakxKe BepuduKaumsa
3TUX AaHHbIX BeJeTcs B HacToswee Bpems Ha
NOCTOSIHHOW OCHoBe. lNpumep npeacTaBaeHUs
MHbopMauuun no obopygosaHuio B Katanore —
Ha puc. 3.

CozpaHHbIi B OAO HUAJIM LleHTp Bepudwu-
Kaunn obecneynBaeT MHGOPMaALMOHHO-METO-
[MYecKoe COMpoBOXKAEHWE NPON3BOAUTENEN U
NMOCTaBLUMKOB, @ TaKXKe eXXeMecsyHyto 06paboTKy
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TunoaoH Crewpsduaicasa
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Puc. 4. Cxema npouecca NpUMEeHEeH!sI UHCTPYMEHTa JIoKanusauuu

MPAKTUKA

1 BepudurKaumio o 1,5 TbiC. HOBbIX, cO3aBae-
MbIX UMW 3anucer 06 060pyA0BaHUM (KAapTOYEK
o6opyaoBaHus).

B KauecTBe nonb3oBaTeNen CUCTEMbI 3aperu-
cTpupoBaHo 6onee 60 COTPYAHUKOB MPOEKTHbLIX
noapasaenexnun HUA3M, A3IM, CMN6A3I, KoTopble
npucTynunun K paéote ¢ b, Katanora Kak ¢ oc-
HOBHbIM UCTOYHWKOM AaHHbIX O MPOM3BOAUMOWM
NPOAYKLMM AN MPUMEHEHMUS 3TUX AaHHbIX B NPO-
EKTHbIX CUCTEMaX.

B pamKkax KaTtanora co3paH MHCTPYMEHT flOKa-
n1M3aumu B paspese Yexuun, benopyceum n Kutas,
OTBEYaloWni 3a NoayYeHne AaHHbIX O CTEMNEHU
o6ecnevyeHunss NnoTpe6HocTH MpoeKTa Npon3so-
AMTENMU KOHKpPETHOW cTpaHbl. CxeMa npouecca
NPUMEHEHUS UHCTPYMEHTA JIOKanu3auuu, peanu-
30BaHHOro B Katanore, npefcraBneHa Ha puc. 4.

TakxKe B Katanore nporpamMHo peann3oBaH
MHCTPYMEHT ANSi BHECEHWS U XPaHEHWs MHPopMma-
LiM1 O CTOMMOCTM 060PYyAOBaHUSA U MaTepuanos
Ha OCHOBE AOKYMEHTOB-UCTOYHMKOB (4OroBOp
NMOCTaBKM, NPENCKYPAHT U T. [1.) C BO3MOXHOCTbIO
NPWUIOXKEHNS ITUX JOKYMEHTOB. [locTyn K cBeae-
HUSAM 3awmuieH. Monb3oBaTenbCKMe ponau ans
BHECEHUS CTOMMOCTHbIX A@HHbIX UK PaboTbl C
HUMWU HacTpauBalTCs UHANMBUAYANbHO.

[Ons noBblweHUs abGeKTUBHOCTU paboThl
¢ Katanorom cosfiaH MHCTPYMEHT on-line uH-
dopmMMpOBaHMA MOCTaBLMKOB O MPOEKTHON
NOTPEBHOCTH C UCMOb30BAHUEM 3/TIEKTPOHHbIX
$OopM ONPOCHBIX IUCTOB NPOEKTHON NOTPEBHOCTH
(ONNM), npumeHsembix Kak YacTb UTT B NpoeKTe
«BBIP-TOWU».

B Kartanore cosaaHa nepsasi Bepcus GyHKLM-
OHaNlbHOro MoAyns Anif cbopa 1 HaKoMNeHUs AaH-
HbIX O Ka4YeCTBe MOCTaBLMKOB U UX MPOAYKLMMN.
BHeceHbl 3anucu 0 KIto4YeBbIX cOObITUSAX. BHO-
cvMas nHdopmMaLuus No3BOUT AaBaTb OLEHKY
puUcKaM npumMmeHeHnsa Ha ASC TOro UM MHOMo TUNa
060pyA0BaHMS elle Ha NepBOM 3Tane NPOeKTH-
poBaHus. Pa3BnTHe M COBEPLIEHCTBOBaHMWE 3TOMO
WHCTPYMEHTa, a TaKXe HanonHeHue Kartanora
JaHHbIMW 06 UCTOPUM NMOCTABKM M 3KCMyaTaLum
060pyA0BaHUA NPOAOIKAIOTCS.

HeoTbemnemon yactbto Katanora asnser-
¢ MHGOPMaALMOHHbIN canT KaTtanora, KOTopbIn
npeaocTaBnsieT nonb3oBarenam Katanora:

e HOBOCTM O Pa3BUTUK MPOEKTa

e On-line CTaTUCTUKY HaNoNHEHUS

e nHdOpMaLMIO O NapTHepax NpPoeKTa

e MHPOPMALMOHHO-METOANYECKME MaTe-
puanbl

e TEKYLLYIO MPOEKTHYO NOTPEBHOCTb B 060-
pyaoBaHUK

e KOHTaKTHYyl0 MHPopMaumio LleHTpa Bepu-
duKaumm.

Heo6xoanMo 0TMETUTb, 4TO aHanoros UHOOP-
MaUMOHHbIX 6@3 AaHHbIX, N0A06HbIX KaTanory, B
APYrvx 0Tpacasax MPoMbIWAEHHOCTM Poccrm noka
HeT. TpaaMLMOHHO BCe NoTpebuTenv o6opyaoBa-
HWS CO3AAt0T M Pa3BMBAIOT CBOW KaTanoru, uH-
dbopmauusa B KOTOPLIX Y3KO creuuann3npoBaHa.
Mpn 3TOM NMCNoNb30BaTh MHOOPMALIMIO U3 TAKO-
ro Katanora Ha cneaytoLiemM aTane XU3HEeHHOro
LMKNa TOro ke caMoro o6opyfoBaHus GbiBaeT,
KaK npaBuiio, HEBO3MOXHO.

Maes nonHoro nHdopmMaLnMoHHOro ConpoBo-
KAEeHWS 060pyL0BaHUA Ha BCEM ero KM3HEHHOM
umkne B dopmate EanHoro Katanora cosgaet
60NbLIOE NPEUMYLLECTBO A/151 aTOMHOW 0TPacIu
W KayeCTBEHHbIV CKa4yoK 15 ee pa3BuTHs.

PaspaboTka cTpyKTypbl KaTanora ocyuiecT-
BNISIETCS B COOTBETCTBUM C NPUHLIMNAMU CTaHdap-
Ta ISO 15926, KoTopbii OroBapMBaeT eanHbIN
MeXayHapoaHbli dopmat obMeHa AaHHbIMM.
Takvm 06pa3oMm, B AanbHENILEM 3TO NO3BOMNUT
WHTerpupoBatb Katanor B no6oe nHdopmaLm-
OHHOE MPOCTPAHCTBO, MOCTPOEHHOE Ha TEX Ke
npUHLMNaXx.
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MPAKTUKA

3D-ocHoBa pa3paboTKM HU3KOBOJIbTHbIX KOMMEKTHbIX
YCTPOMUCTB Ha 6a3e NHPOPMaALMOHHbIX TEXHOIOTUK

Bagum KY3bMWH, gupeKTop ynpaBieHus
no pa3sutuio 0AO <HUMMOM»

B pamkax moaepHU3aLUM IKOHOMUKHU
Poccumn Kak NpuopUTETHOrO HamnpaB/ieHUs
pa3BUTUA CTPaHbl NPOU3BOJACTBO UHHOBA-
LLMOHHOM NMPOAYKLUK U OoCcyLieCTB/IEHUe Co-
BPEMEHHbIX YC/yI CTAHOBATCA OCHOBHbIM
¢daKkTopoM pa3BUTUA GONIbLLUMHCTBA OTpac-
nei NpoMbIlWIEeHHOCTU. BHeapeHne HOBbIX
TeXHOJIOrMi No3BoNIAET 06ecne4ynuTb nepexop
CTpaHbl Ha HOBbIW TEXHOJIOFMYECKUI YPOBEHDb
U 6onee apPeKTUBHO pellaTb 3aja4u coLu-
aNbHOro xapakrtepa.

OAO «HUTMOM» — aneKkTpoTexHuyeckas
KOMMNaHus, pelalowas KOMNIeKe 3ajay oT
NPOEKTUPOBaHUA A0 cAayn 06beKTa B IKCMy-
aTauMio U nocnerapaHTUMHOro 06CNYXMBaAHUS.
3a 10 net paboTbl Ha PbIHKE 3NEKTPOTEXHUYE-
CKOM MPOAYKUMW NMpeanpusTUeM MporaeH nyTb
OT NPOM3BOAUTENSA HU3KOBOJILTHOMO LWWTOBOIO
3N1eKTPoo6opyAOBaHNS A0 Beaylen 31eKTpo-
TEXHUYecKon koMmnaHum Poccuu, npeanaratoulem
KOMTMIEKCHbIE PELIEHWS MO 3NEKTPOCHAGKEHUIO
NPOMbILLIEHHbIX NPEANPUATUI, aAMUHUCTPATUB-
HbIX OOGbEKTOB, FOPOACKMUX U PAMOHHbIX CETEN
Ha 6a3e MHHOBALMOHHOIO 060PYAOBAHMUS U CO-
BPEMEHHbIX MPOEKTHbIX PELUEHWUN.

BbiGop KoHIUrypauum vHGopmMaLMOHHOM
cUCTEeMbI

MOHO M BOBUTLCSH B Halle BpeMs nocTyna-
TEeNbHOr0 Pa3BUTUSA KOMMNaHUKU 6e3 BHeApeHUS
MHOPMaLMOHHbIX TeXHOoNOrMn? OTBET Ha 3TOT
BOMPOC CErofHs 04eBUAHO OTPULIATENbHbIN, B TO
Bpems KaK eule 10 net Ha3aj KTo-TO MOr 1 3ajy-
maTbCsl. MU3MeHseTcs cyGbeKTMBHOE BOCNPUATUE
[eNCTBUTENbHOCTU U OObEKTMBHAs peanbHOCTb
npetepneBaeT nameHeHunsa. Cendac, cornacHo
[OCT P MCO 9004, «ycTOMYMBbIN yCnex opraHn3a-
LMK JOoCTMUraeTcs 3a CYeT ee CnocobHOCTY OTBE-
4yaTb NOTPEBHOCTAM U OXKMUAAHUSM CBOUX NOTPe-
6uTenemn 1 4pyrux 3anHTepecoBaHHbIX CTOPOH Ha
[ONTOBPEMEHHOM OCHOBE M C6anaHCMPOBaHHbIM
ob6pa3om». banaHca ke MOXHO A0CTUYb TOMb-
KO 3@ cYeT NPMMEHEHNS CaMOOLLEHKN. NHbIMK
CNnoBam#, Ana AOCTUKEHWS YCTOMYMBOrO ycnexa
Heo6X04MM aHann3 AeaTeNlbHOCTU MPeanpUATHS,
a OH BO3MOXEH TONIbKO Ha 6a3e KOPPEKTHbIX M
ncyepnblBaoLWmMX AaHHbIX. B Hawe Bpemsa aaH-
Hble, CBA3aHHbIe C AeATENbHOCTbIO NPEANPUATUS,
MOXHO CMCTEMaTU3MpoBaTb M o6pabaTbiBaTb
TOJSIbKO C MPUMeHeHneM MHOOPMaLMOHHbIX TEX-
HoMormn. JencTB1UTENbHO, €CNIM 06bEM 3HAHUM
yenoBeyecTBa yaBanBaeTCa Kaxable Tpu roaa,
KaK MoKa3blBaeT CTaTUCTUKa, TO TPYAHO npes-
CTaBWUTb, C KAKOW CKOPOCTbIO YBENNYMBAETCA Te-
Kywas nHdopMaLms aaxe B paMKax OTAeNbHO
B3ATOr0 NpeanpuaTus.

CyuiecTByeT MHOXECTBO HamnpaBfiEHHbIX Ha
pelleHne ykadaHHon 3agayn IT-texHonormn: CAD,
CAM, ERP, PDM, CRM ¥ T. 4., o4HaKo Npu BCEM
MHOroo6pasuu pelleHue ansa GopMmpoBaHus ad-
GEKTUBHON MHDOPMALIMOHHOM CUCTEMbI TOSIbKO
OAHO: eAnHoe nHbOoPMaLMOHHOE NPOCTPaHCTBO,
oxBaTblBaloLLee BCe CTauu XUBHEHHOTO LIMKNa
“3aenus oT 3amblcna Ao yTunusauuu. TpeboBaHus
K JaHHOMY MPOCTPaHCTBY BMOJIHE ONpeseneHHbIe:

e OTKPbITOCTb MPOrpaMMHbIX MPOAYKTOB B
nnaHe KOHOUIypUpoBaHUS M HACTPOMKM;

e MHbOPMaLMA AONKHa BBOAWUTLCH B CUCTE-
My TOJIbKO OZIMH pa3 1 Janee IKCNopPTUPOBaThCS;
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e OOMEH AaHHbIMW MEeXAy NpoAyKTamu
[IOJI)KEH OCYLLEeCTBNATLCA Yeped CTaHAapTHble
NPOTOKO/bI;

e caMoe rMaBHoe — NporpaMMHoe obecneye-
Hue (MO) AoMKHO MaKCcMMasibHO YAOBNETBOPSTb
NOTPeBGHOCTU NPEANPUATUS C Y4ETOM Nepcnek-
TUBbI €r0 PasBUTUS.

MakcumanbHoe yaoBneTBopeHue notpeod-
HOCTEN npeanpuaTUa O3HavyaeT He BbIGOP
NpPOrpamMMHbIX NPOAYKTOB C HaMBONbLWNM KO-
nM4yecTBOM GYHKLMOHANbHbIX BO3MOXHOCTEW,
a opueHTauMmio Ha nporpaMmHoe obecrneye-
HWEe C TEM MOTEHLMANoOM, KOTOPbIM HEO6X0AUM
npeanpuUsaTUIO Ha JaHHOM 3Tane ero pasBuTuUS,
pa3ymeeTcs, B paMKax peliaemMbix 3agay WH-
dopMaLMOHHON aBTOMaTU3aLM1 NpoLEeccoB. B
NPOTUBHOM clly4ae BHeApeHWe nporpamMmMHbIX
NPOAYKTOB MOXET pacTaHYTbCS Ha Heonpege-
JIEHHO JO/MUI CPOK U, KaK CneacTBME, Bbi3BaTb
OTTOPXEHME He TOJIbKO Y MHBECTOPOB AAHHOIO
NpoeKTa, HO 1 y NepcoHana npeanpusatvs. MNpu
cobn0eHN BblllenepeyncneHHbix TpeboBaHmnm
K MHGOPMaLMOHHOMY NPOCTPaHCTBY 0GHOBNIEHWE
WK JaXke nepexof Ha HoOBOe NporpammHoe obe-
crneyeHne B paMKax eqMHON MHDOPMaLIMOHHOM
CUCTEMbI KapAWHaNbHO HE 0TPA3UTCS Ha GYHKLM-
OHWPOBAHUK COMPSAXKEHHbIX MPOrPaMMHbIX MPO-
[YKTOB, BXOASLNX B JaHHYIO cucTemy. MHbIMK
CNnoBaMu, Mbl Noay4aem rubKyo MHPOPMaLIUOH-
HYIO CUCTEMY, CMIOCOOHYIO U3MEHATLCA BMECTE C
HaMK1 1 HaWKWM OKPYXEHUEM.

OnbIT GopmMUPOBaAHUA €AHHOIO
uHGOPMaLMOHHOI0 NPOCTPaHCTBA

Mpouecc dopMmnpoBaHUsA eanHOro MHOOpP-
MaLMOHHOro NPOCTPaHCTBa Ha HalleM Npeanpu-
ATUKW Bbl HA4YaT C OAHOBPEMEHHOIO BHEAPEHHS
Tpex cuctem: CAD (Computer-Aided Design —
ABTOMaTM3UPOBaAHHOE NpoeKTnpoBaHue), CAPP
(Computer-Aided Process Planning — ABTomatu-
31poBaHHasg TEXHONIOrMYecKas NoAroToBKa npo-
nssogcrtea), PDM (Product Data Management
— YnpaBneHue jaHHbIMKW 06 M3penuu). Yenex
NpoeKTa, Kak nokasan onbIT, 661 o6ecneyeH
TeM, 4TO B KayecTBe K/II0OYEeBOro afieMeHTa

TexHonoruyeckoe MO /
Process software

CnpaBoOYHMK
maTtepuanos /

Material directory I e —

BHEPEHMUS BCEX 3TUX TPEX CUCTEM Mbl BbiGpa-
nn 3D-mopenunpoBaHue. UMeHHO 6narogaps
[@aHHOMY MHCTPYMEHTY yAanocb peann3oBaTb
KOHLLEMUMIO YyNPaBAEHUS HUBHEHHBIM LUKIOM
naaenuns n obecrnevymTb BbICOKYI0 3PDEKTUBHOCTb
NPUMEHEHUS CUCTEMbI aBTOMATU3MPOBAHHOIO
npoektuposanus (CAMP). Y6exaatb B Heo6x0au-
MocTh 3D-MoAennpoBaHMs AONTO HE NMPULLNOCh,
[0CTaTO4YHO 6bIN0 pa3paboTaTb OAWH TUNOBOM
wKad B 3D, cobpaHHbIM ¢ nNepBoro pasa 6e3
nopaboToK. [Jo aToro npuxoamnock nepepaba-
TbiBaTb KOHCTPYKTOPCKO-TEXHOIOMMYECKYIO [O-
KyMeHTauumto a0 4 pas. Pe3dynbraT npoBegeHHOM
paboTbl — Bpems 3anycka HOBOIro U3Aenuns co-
KpaTunocb B 6 pas.

PasymeeTcs, BHeApeHWe Nullb
3D-moaenvMpoBaHus HEAOCTAaTOYHO AN PELLEHUs
BCeX Npo6neM, CBA3aHHbIX C aBTOMaTu3aLmen
NPOEKTUPOBAHUSA. 3aeCb HEOOXOAMM KOMMEKC-
HbIA NOAX0M, PeaNM30BaHHbIN KaK MMHUMYM Ha
Tpex cuctemax: CAD, CAPP, PDM, npnyem PDM-
cUCTEMyY cnefyeT paccmaTpuBaTbh He Kak 6a3y
CUCTEMATU3NPOBAHHbIX JaHHbIX 06 M34enuu, a
KaK CUCTeMY LLeHTPannM30BaHHOIO ynpaBieHUs
[JaHHbIMK 06 U34enun, UHbIMKU CIOBaMK, BCEOX-
BaTbIBAOLLErO PEryIMPOBaHMS Camoro npotecca
KOHCTPYKTOPCKO-TEXHONOMMYECKOMN pa3paboTKu Co
BCEMM B3aMMOCBA3aMU. B pesynbrate yepe3 1 rog
nocne BHeApPEHUS TPEX CUCTEM NPOU3BOAUTENb-
HOCTb KOHCTPYKTOPOB nogHsinacb B 1,7 pasa, y
TEXHONIOrOB B HECKOJIbKO pa3, HOMeHKNaTypa ae-
Tanen u KOMNNEKTYIOLWMX COKpaThnack B 1,5 pasa.

Mnnioctpaumen K npakTMyecKoMy npume-
HEHMIO U3NTOXKEHHbIX BbIlE MOMIOXKEHUN MOXKET
CNYXXUTb pa3dpaboTaHHas U gencTeytowas 8 OAO
«HWUMOM» cuctemMa aBTOMaTU3MPOBAHHOIO MPO-
EKTUPOBaHUS HU3KOBOJbTHBIX KOMMIEKTHbIX
yctponcTs (HKY). B cBSI3M ¢ NposiBASieMbIM K HEN
MHTEPECOM CO CTOPOHbI CMEeLUanUCTOB CMEMKHbIX
opraHu3auuii OCTaHOBUMCS Ha JaHHOM cucTeMe
6onee nogpo6HO.

MHdopmMaLMOHHOE NPOCTPaHCTBO 6a3unpyeT-
CSl Ha MPUMEHEHUU HECKONIbKUX MPOrPaMMHbIX
NPOAYKTOB, CTPYKTYPa CBA3EN MEXAY KOTOPbIMU
NpOUNNIOCTPUPOBaHa Ha puc. 1.

KoHdurypatopsl / Configurators

KoHcTpykTopckoe MO /
Design software

Cuctema ynpaBfieHUs
WHXXEHEepHbIMKU faHHbIMKU / Engineering
data management system

Puc. 1. Cuctema aBToMaTu3MpoBaHHOro npoeKkrtupoBaHus HKY /

Fig. 1 The system of Computer-aided Design of LVS
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3D mogenuposaHue /
3D simulation

2D pa3pa6oTKa /
2D development

Puc. 2. Cuctema paspa6otku HKY / Fig. 2. The System of LVS Development

NCTOYHMKOM AaHHbIX Ans npouecca aBTo-
MaTM3MPOBAHHOIO MPOEKTUPOBAHUS CIYXKUT
KOHCTPYKTOPCKO-TEXHOMOMMYECKUI CNPaBOYHUK
MaTepuanoB, rae BHeCeHbl 3anvcu no matepu-
anam B CTPOroM COOTBETCTBMMU C HOPMATUBHO-
TEXHUYECKOMN JOKYMEHTALMEN U C UX ONUCAHUEM,
NPUYEM HaCTPOMKM BbIMOMHEHbBI TAaKMM 06pa3om,
YTO 06bI4YHbIE NONL30BATENN UMEIOT JOCTYN TONbKO
K YTEHMIO U pa3peLLeHHbIM K MPUMEHEHMIO maTe-
puanam. OgHa 13 0cob6eHHOCTEN CUCTEMbI — Orpa-
HUYEHWe Mo 3anucu MaTepuanos, TO eCTb, ECN
nonb3oBaTento He06X0ANMO BHECTV MaTepuan B
KOHCTPYKTOPCKYIO MM TEXHONOTMYECKYIO Mporpam-
MYy, TO MPOM3BO/IbHO BbIMOAHWUTbL AONONHUTENbHYIO
3anucb GU3NYECKM OH HE MOXKET, KpOMe KaK 06-
paTUBLUMCH K CNPaBOYHUKY MaTepUanos v BbiIGpaB
HY}HYIO NO3ULIMIO, NPY 3TOM 3anuncb MaTepuana B
nporpamme npouCcXoanT aBToMaTnyecku. CBsA3b C
PDM-cuctemonm ocyLecTBAseTcs onocpefoBaHHo
yepe3 CAD/CAPP-cuctembl.

KoHcTtpykTtopckoe M0 (CAD-cuctema) nocTpo-
€HO MO KJTaCCUYEeCKOMY MPUHLMMY, NPU 3TOM B
MoMeHT aKkcnopTta 3D mogenu B PDM-cuctemy
aBTOMaTUYECKM 3anNnCblBaeTCs He TONbKO CTPYK-
Typa u3agenus, Ho n aTpubyTbl, CBA3AHHbIE C HEN.
Mpu pa3paboTKke HoBOro Tnna unu 6ao0xka HKY
peanuayeTcs NpoL,ecc, 0TO6PaXKeHHbIN Ha puc. 2.
Mpn Hann4mMmM TMNOBbLIX pelweHnin B 6a3e faH-
HbIX NMPOLIECC YXKe NpeacTaBnsieT co60M KOHPU-
rypupoBaHWe U3genus n3 paHee oTpaboTaHHbIX
610KOB. B HacTosiLee BpeMs Mbl aKLLEHTUPYEM
BHUMaHWEe Ha pPasBWUTUM TaKOW Pa3HOBUAHOCTH
CAD-cuctemsl, kak ECAD (Electric CAD — CAIP
ONS 3NEeKTPUKK), NpeacTaBnsiowen cobom He
TO/IbKO YAOOHbIN Y TMOKUIA UHCTPYMEHT A4N15i MPo-
E€KTMPOBaHMS, HO U OCYLLECTBASAIOLLMNIA MPOBEPKM
KaK B NflaHe KOPPEKTHOCTU NIEKTPOTEXHNYECKHUX
peLleHnit, Tak U B NnaHe GU3M4ecKoro pasme-
LLeHN O6BbEKTOB, YTO 3HAYUTENbHO NOBbILLAET
CKOPOCTb 1 Ka4ecTBO pa3paboToK.

TexHonorunyeckoe MO (CAPP-cuctema) cBsi-
3aHo ¢ KoHcTpyKkTopcKkuMm M0 Yepes nporpammy,
noaaepuBatowyto dyHKkunn PDM. [aHHas ap-
XUTEKTypa B3anUMOLENCTBUS cO3aaeT BO3MOXK-

HOCTb peanu3auuu npuHUMNna napanienbHOro
WHXXWHUPKUHra. PaboTa TexHonora HayMHaeTcs
cpasy nocne nosiBiaeHns nepsbix NoAc6OpoK
M3[enus, B pesynbrate Yero JOCTUraeTcs Bax-
HEMLWNUIA AN COKpaLLEeHUs BPEMEHU NPOEKTUPO-
BaHWs 9P PEKT: TEXHONOrMYEeCcKas JOKyMeHTaLMs
NosIBASIETCS NOYTU OAHOBPEMEHHO C OKOHYaHWEM
KOHCTPYKTOPCKOM npopaboTku. B CAPP-cucteme
peann3oBaHO HECKONbKO MPUHLMMNOB: eanHas
TexHonornyeckas 6asa faHHblX, Cy>keHue 6asbl
[aHHbIX N0 Mepe BbINOIHEHUS WaroB pa3paboT-
KM TEXHOMOMMYECKOro npouecca U NpUMeHeHne
YHVWBEPCANbHbIX FPYNNOBbIX TEXHONOMMYECKMX MPO-
LeccoB. pu 3TOM Ans HEKOTOPOro MHOXeCTBa
06GBEKTOB TEXHONIOMMYECKOr0 NMPOEKTUPOBaHHMSA
nonb3oBaTenb BbiGMpaeT U3 rpynnoBoro npoLecca
onepaLun, KOTopble HEO6X0AMMO BbINOAHUTL AN
[aHHOro 06bEKTa, Nocsne Yero B cucteMe Gpopmu-
pyeTcsi KOHKPETHbIN TEXHONOMMYECKUI npouecc
Ha AaHHbIM 06beEKT. [MpUHLUMNMaNbLHO TPyaoBOE
HOpPMWpOBaHWe onepauunn npoucxogut B PDM-
CUCTEME, TO eCTb B LIEHTPaNM30BaHHON cUCTEME
yNpaBneHUs UHKEHEPHbIMWU AaHHbIMU, NO3TOMY
Mbl 4OBUANCH TOrO, YTO Y 70% TEXHONOrMYECKUX
NpOLLEeCCOoB TPYAOBOE HOPMUPOBAHMWE BbIMOJHSA-
eTcs aBTOMaTU4€eCKM, NO 3aZlaHHbIM arOpUTMaM.

PDM-cuctema o6ecneynBaeT He TObKO Xpa-
HEeHWe, HO W yrnpaBieHUe UHXEHEPHbIMU AaH-
HbIMUW. XpaHeHWe OpraHM30BaHO KaK efjuHas
6a3a AaHHbIX, TO eCTb NpU OAHOM O6paLLEeHUN
nonb30BaTeNs K CUCTEME OH MOXKET OAHOBpe-
MEHHO MONYYUTb AOCTYN U K KOHCTPYKTOPCKMUM,
M K TEXHOMOrMYECKUM AaHHbIM. [loCTyn K MHPOP-
MaLWu B paMKax pasrpaHuyeHus npas MuMeeTcs
y nepcoHana BMioTb A0 paboymx Ha yyacTKax.
B cucteme oTcnexxvBaeTca BEPCUOHHOCTb U
cTaguun paspaboToK, B UTOre NOSBASIOTCS A0-
NOSIHUTENIbHbIE MPU3HAKKM ANA pasrpaHuyeHuns
[0CTyNa v OTCNEXMBAHUS UCTOPUM U3MEHEHUI
nsgenus. Yto KacaeTtcs ynpaBieHUs UHXKEHep-
HbIMW A@HHBIMM TO, K MPUMEPY, NYTEM HECIOMHbIX
[IeNCTBMI Ha YPOBHE Nosib30BaTesNs (pa3dymeeTcs,
€CNN Y HEro ecTb NpaBa) B Clyvyae CHATUSA maTe-
puana noctaBLMKOM C MPOM3BOACTBA MOXHO
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Puc. 3. VSMnpouecca pa3pa6otku usgenus / Fig. 3. VSM of the Product Development Process

MPAKTUKA

B TEYEHWE HECKONbKUX MUHYT 3aMEHUTb €ro Ha
aKTyanbHbl aHanor Bo Bcex uagenusx. EanHas
6a3a ynpouwaeTt UMNopT UHDOPMaLIMKN B CUCTE-
My. Hanpumep, Ha npeanpuaTMm Nnpon3BoasaTcs
NNLEH3UOHHbIE NPOAYKTHI, U UX MPOEKTUPOBAHUE
BeAeTCs B NPOrpaMMHOM o6ecrnevyeHnm NnLeH-
3unapos. Nocne oKoOHYaHWA pa3paboTKK B AaH-
HbIX KOHOUIypaTopax UHXKEHEpPHble AaHHble 06
MU30envu Yyepes cTaHaapTHbIM LMdPOBON MaKkeT
(DMU - Digital Mock-Up) aBTOmMatn4ecku 3arpy-
watotcs B PDM-cuctemy. MNpu aTOM ecnuv getanb
nnn c6opKa xoTs 6bl OAUH pa3 UCMoNb30Banach
paHee, TO B CTPYKTYpY U3Aenusa 3anucbiBatoTcs
BCE KOHCTPYKTOPCKO-TEXHONIOMMYECKNUE JaHHble
C Ux aTpubyTaMv aBTOMaTUYECKMU.

C pa3BuTMEM MHPOPMALIMOHHbIX TEXHOIOMUI
Yy HEKOTOPbIX KPYMHbIX KOPNOPaTUBHbIX MoTpe-
6uTenen BO3HUKAET KeNaHWe nonyyatb UHKe-
HepHble AaHHble B cBoM PDM/PLM-cuctemsl B
TOM WK MHOM O6beme. IKCNopT MHbopMaLun
13 Hawew MHOOPMaLMOHHOM CUCTEMBI Ha YPOB-
He DMU-dannoB M JOKYMEHTOB, CBA3aHHbIX C
HUMW, HE COCTABUT TEXHUYECKUX 3aTPYAHEHWUWM
NP BbINOIHEHUU CNEeAYIOLWMX YCIOBUIA: 3TO 3a-
paHee oroBopeHHbIn popmaTt DMU-dannos u
[OKYMEHTOB, a TaK)Xe 3apaHee OroBOPEHHbIN
NPOTOKON 06MeHa AaHHbIMU (DaKTUHECKHM peyb
MAET O KOAMPOBKE MHDOPMaLUK).

PasButHe eguHOro MHGpoOpPMaLHOHHOro
npocTpaHcTBa

CvcteMa gomKHa pa3BumBaThbes, a ans 6onee
3PDEKTUBHOIO NPOABUKEHUSA AOMKHA NPUMe-
HATLCS CUCTEMA AMArHOCTUKU U MUHUMU3ALMUK
notepb. Ha Hawem npeanpusatun ¢ 2011 roga
Ha4yaTo aKTMBHOE pa3BuTHE cuctembl KanseH-
MeHeIXXMEeHTa, B YaCTHOCTU, OTHOCUTENBHO pas-
BuTUA CATP pgoctatovyHo adpdEKTUBHO NoKasan
cebs Takon MHCTPYMeHT KaK VSM (Value Stream
Map) — KapTa notoka co3aaHus LEeHHOCTH.

[laHHbIN MHCTPYMEHT NO3BONSET BbIABUTb
notepu B npouecce pa3paboTKU U3LeNnn u
cMofenupoBaTtb nNporpammy AEWCTBUM MO KX
MWHUMU3aLMK, B pe3ynbTaTe 4ero Mbl BUAWUM,
rae TpebyeTca aKLEeHTUPOBaTb BHUMaHWe Ans
nony4eHus MakcuManbHoro addekTa, a He pac-
NbINATLCS Ha BCe NPOGIEMbI, BbIIBIEHHbIE B X04€
ayauTa.

Mo pe3ynbrataM aHanu3da AaHHbIX, NOAY-
YEeHHbIX ¢ nomMouwbto VSM, 6bI10 HaMe4yeHo
BHeJpeHWe NpoeKTa, 6a3npyloLerocs Ha Tpex
HanpaBieHusaxX:

e CMHXPOHM3aLMs NNaHoB pa3paboTKu ¢
niaHom Npou3BOACTBA

e BBeAeHWE INEKTPOHHO-LIMDPOBOM NOANUCH

e reHepauusa 3D Mmoaenv nsaenuns co BcemMu
BXOAALMMMN 06BEKTAMU B aBTOMATUHECKOM PEXKM-
Me (cenyac Mbl npumeHsiem 3D-moaenupoBaHme
TOSIbKO Ha AeTanu n c60PKU COBCTBEHHOrO Mpo-
M3BOACTBA).

Oxnpaetcs nosblileHne 3dPEeKTUBHOCTH
LMKNa npotiecca (OTHOLWEHWEe BpemMeHu co3aa-
HWS LEHHOCTM K 06LLEeN ANUTENbHOCTH MpoLiecca)
6onee 4eM B 2 pasa U COKpalleHHue LiMKna npo-
Liecca pa3pabotkn HKY npumepHo B 4 pasa.

B HacTofLLee BpeMs B NPOAYKTOBOW IMHENKe
OAO «HUMOM» npeactaBneHo 6onee 20 Hau-
MEHOBaHWM U3AENUN. AKTUBHO BELETCH Hay4HO-
nccnefoBaTenbcKas AesTeIbHOCTb Ha Npeanpu-
ATUMW, COAEPIKALLAa MHTENNEKTyanbHYIO COCTaB-
NSOy, KOTOpas 3alMueHa psaom naTteHToB
Ha M3006peTeHNst 1 NPOMbILWIEHHblIe 06pa3Libl.
[eorpacdusa noctaBoK 060pPyLOBaHUSA OXBaTbIBa-
eT Tepputopuio Poccuitckon deaepaunu, ctpaH
6nunxKHero 3apybexbs u EBpocoto3a. B TedeHun
10 net 4OCTUKEHME TAKUX NOKa3aTenen B Hema-
Nnow cTeneHn o6ycnoBNEHO HAMMYUEM €AUHOro
MHOOPMALMOHHOIO NPOCTPaHCTBa, B OCHOBY
KOTOpOro 3anoxeHo 3D-moaenvMpoBaHue.
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PRACTICE

Vadim KUZMIN, Development Director of JSC
«NIPOM»

JSC «<NIPOM» is an electrical company dealing with
the set of tasks referred to reconstruction, retrofit and
capital repair of the systems of electric power dis-
tribution and management, from design till putting
in commission and after guarantee service. For 10
years of business running in the market of electrical
products, the company has followed the way from a
manufacturer of low-voltage board electrical equipment
till the leading electrical company of Russia that offers
comprehensive solutions of power supply of industrial
enterprises, administrative facilities, urban and rural
grids on the basis of innovation equipment and modern
design solutions.

The Choice of Information System
Configuration

Is it possible at present to obtain progressive com-
pany development without introduction of information
technologies? The question seems to sound prosaically,
and the answer is vividly negative, though even 10 years
ago they might think over the answer. The subjective
perception of the real state of things is changing, and
objective reality is changing as well. Now, according to
GOST R ISO 9004, «the sustainable company success
may be achieved due to its ability to meet efficiently
the demands and expectations of the clients and other
related parties on the long-term basis». The specified
efficiency and balance may be achieved only due to
self-assessment application. In other words, to achieve
the sustainable success, it is necessary to perform the
company business analysis to be well-done only on the
basis of correct and full data. At present, data related to
the company activities may be ranged and processed
only with the use of information technologies. In fact,
if the scope of knowledge of the mankind is doubled
every three years according to statistics, it is difficult
to imagine how quickly current information is growing
even within the bounds of a single enterprise.

There are many information technologies aimed
at solution of the specified problem: CAD, CAM, ERP,
PDM, CRM, etc, however, there is only one solution
to form an effective information system in spite of IT
variety — that is common information space covering
all the stages of product life cycle from the idea till its
recycling. There are certain requirements to the space:

e «openness» of software products regarding con-
figuration and setting up;

e Information shall be put in the system only once,
then it shall be exported;

e Data exchange between the products shall be
carried out through standard reports;

The main thing is that software shall fully comply
with the company demands considering the company
development.

The highest meeting of the company demands
means orientation to software with the potential re-
quired by the company at the current stage of its devel-
opment, of course, within the bounds of the problems
of process information automation to be solved, rather
than choosing of software products with the great-
est number of performance capabilities. Otherwise
introduction of software products may be delayed for
a long period of time, and, thus, cause rejection both
by the project investors and the company personnel.
Upgrading or even transition to the new software in the
framework of the unified information system will not
impact seriously functioning of the related software
products in part of the system, if the above said require-
ments to the information space are observed. In other
words, we will get flexible information system that is
able to change together with us and our environment.

The Experience of Common Information Space
Creation

The process of common information space crea-
tion in our company has started from simultaneous
introduction of three systems: CAD (Computer-Aided
Design), CAPP (Computer-Aided Process Planning),
PDM (Product Data Management). We have chosen
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3D-simulation as the key element of introduction of
the specified three systems, and it provided the project
success, as it was shown in practice. We managed to
perform product life cycle management concept and
to ensure high efficiency of computer-aided design
(CAD) system application namely due to the above said
tool. It was not required to convince of the necessity
of 3D-simulation, it was just enough to develop one
3D standard cabinet assembled from the first without
any updating. Earlier we had to revise engineering and
design documentation up to 4 times. Thus, the period
of commissioning of the new product reduced 6 times.

No doubt, introduction of 3D-simulation is not
enough to solve all the problems related to design
automation. Here one shall use a comprehensive
approach performed, at least, on the basis of three
systems: CAD, CAPP, PDM, besides, PDM-system shall
be considered not as the base of product ranged data,
but as the system of product data centralized manage-
ment, in other words, comprehensive control of the
very process of engineering and design development
with all the relations. In a year, introduction of the three
systems resulted in enhancement of efficiency of de-
signers 1,7 times and process planners several times,
and reduction of the range of details and component
parts 1,5 times.

The system of computer-aided design of low-volt-
age switchgears (LVS) developed and applied by JSC
«NIPOM» may be supposed as the evidence of applica-
tion of the above said statements in practice. Let me
describe the system in detail due to interest thereto
demonstrated by the specialists of related companies.
The information space is based on application of sev-
eral software products, for the structure of relations
between the software products, please, refer to fig.1.

The engineering and design material directory
serves as the source of data for the process of com-
puter-aided design, the material directory contains ma-
terial records in strict correspondence with regulatory
and technical documents and material description, the
settings are performed to let common users only read
and access to the materials permitted to be applied.
One of the system peculiarities is restriction on material
recording, that s, if a user has to add the material ina
design or a process program, he can not make freely
an additional record without application to the material
directory where he shall choose the required position;
the material is recorded in the program automatically.
The relation with the PDM-system is performed indirectly
through CAD/CAPP-systems.

Design software (the CAD-system) is based on
the classical principle, besides, not only the structure
of the product, but the attributes related to 3D model
are recorded automatically at the moment of 3D model
export in PDM-system. The process presented in fig. 2
is performed at development of the new type or unit of
LVS. Under standard solutions available in database,
the process is shown as product configuring of the
units made earlier. At present we pay special attention
to the development of such a type of the CAD-system
as ECAD (Electric CAD — CAD for electrical engineering)
both being a convenient and flexible tool for design,
and performing checks regarding electrical solutions
correctness and object physical layout, thus, enhanc-
ing significantly the terms and quality of development.

Process software (the CAPP-system) is related to
the Design software through the program supporting
PDM functions. The specified architecture of coopera-
tion provides an opportunity to perform a concurrent
engineering principle. The activities of a process planner
startimmediately after arising of the first product sub-
assemblies, thus, an effect being extremely important
for the reduction of design period is achieved: the pro-
cess documentation appears almost simultaneously
with the completion of design workup. Several principles
are performed in the CAPP-system: the common process
database, narrowing of the database depending on
execution of the manufacturing procedure development
steps and application of universal group manufacturing
procedures. With all those, for some set of process
engineering objects, the user chooses from the group
process the operations to be made for the specified
object, then the particular manufacturing procedure

3D-basis of development of low-voltage switchgears
on the basis of information technologies

for the object is made up in the system. Principally,
labour valuation of operations takes place in the PDM-
system, i.e., in the centralized system of engineering
data management, so we achieved the results when
labour valuation of 70% of manufacturing procedures
is carried out automatically by the set algorithms.

The PDM-system provides not only engineering
data storage but management thereof. Storage is ar-
ranged as the common database, when a user may
get a simultaneous access to design and process data
making one application to the system. The access of
personnel to information is ranged up the section work-
ers within separation of the access right. Versioning
and development stages tracking are performed by the
system, thus, it results in additional attributes for access
separation and tracking of the product change history.
As far as engineering data management is concerned,
itis possible, for example, in case of material taking out
of production by the supplier, to replace the taken out
material with the actual analogue in all the products
during several minutes by simple actions at the level
of the user, of course, if the user possesses respective
rights. The common base simplifies information import
in the system. For example, a company manufactures
licensed products; the licensed products are designed in
the software of the licensors. Product engineering data
are loaded automatically in the PDM-system through a
standard DMU - Digital Mock-Up — when development
is finished in the configurators. Above all, if a part or
an assembly was once used earlier, all the engineer-
ing and design data with their attributes are recorded
automatically in the product structure.

Along with the development of information tech-
nologies, some major corporate clients wish to get
engineering data for their PDM/PLM-systems to some
extent. It will not be difficult to export information from
our information system at the level of DMU-files and
documents related thereto in terms of technology un-
der the following conditions to be observed: it will be
a pre-discussed format of DMU-files and documents,
and a pre-discussed report of data exchange (actually,
the matter concerns information coding).

The Development of the Common Information
Space

The system shall develop, and the system of di-
agnostics and reduction of losses shall be applied for
more efficient progress. Since 2011, we have started
to develop actively the system of Kaizen-management
in the company; in particular, such the tool as VSM
(Value Stream Map) manifested itself rather efficiently
with respect to CAD development.

The specified tool enables to reveal losses in the
course of product development and to simulate the
steps of minimization thereof, so it is clear for us, what
to we shall pay special attention to obtain the high-
est effect rather than scatter about all the problems
revealed in the course of audit.

According to the results of analysis of the data
obtained with the help of VSM, they plan to implement
the project based on three directions:

e Synchronization of development plans with the
plan of production;

e Introduction of electronic digital signature

e Generation of 3D model of the product with all
the incoming objects in automatic mode (now we use
3D-simulation only for in-house parts and assemblies).

We expect to improve the efficiency of the process
cycle (ratio of value creation time to the general duration
of the process) more than twice and to reduce the cycle
of the LVS development process approximately 4 times.

At present, there are over 20 items of products
in the product family of JSC «<NIPOM». The company
carries on research and development activities con-
taining intellectual rights reserved by a number of
patents for an invention and patents for a design.
The geography of equipment supply covers the terri-
tory of the Russian Federation, the CIS countries and
the countries of European Union. Such the business
results achieved for 10 years are determined much
by the available common information space based
on 3D-simulation.




MOJ10AbIE YHEHbBIE

KoHndepeHuua monogbix cneynanuctoB «lokoneHne ATOMNEXT: 6yayuiee B Hawux pykax» npowaa B OAO
«HUA3MM». 65 coTpyaHUKOB B Bo3pacTe A0 35 net u3s BocbmMu Gunnanos U NpeacTaBUTE/IbCTB KOMMNAHUU, NPU-
obiBKMX B HMxHUA HoBropoa s Mockebl, CaHKT-leTtepoypra, BoarogoHcka, Copercka (KanmHuHrpagckas
o6nactb), lOXxKHOoypanbcKa (HenaouHcKas o6nactb) u OctpoBua (Pecny6nuka benapycb) o6cyxaganu crparte-
ruio pa3Butus oobeguHeHHon komnaHnuu HUAIM-ACI.

B pamKax Hay4HO-TEXHUYECKOI ceKuun «OT onbiTa NPOLWIOro K 3aja4yamM HacTosiLero U ycriexam oyayuero»
MoJiofble crneynaanuctbl U cTyaeHTbl-ctuneHauatbl UM. 3.H. Mo3abiweBa (HITY um. P. E. AneKceeBa) BbICTY-
MWAK ¢ AOKNajaMMu, NOCBSLWEHHbIMU aKTyaJlbHbIM BONpocam CTpouTesibcTBa atToMHbIX A9C. HeKoTopblie us
HUX Mbl NpeAcTaB/ifseM BHUMaHUIO YnTaTenen «All».

HTYWU/: HenpepbiBHad TEXHON10TUA yNpaBleHUs
MHXXEeHepPHbIMU AaHHbIMU

®epop FTOAEHOB, nHxeHnep 3 kareropum
YUMP

Ha nio6om 3Tane XU3HEHHOro LMKiaa
cTposileroc o6beKTa Heo6XoAMMO UMeTb
MOJIHYI0 OCTOBEPHYI0O UHPOpPMaLIUIO O JII060H
3aKynaemow eguHuLe.

Cuctema «HTYU[» (nanee — Cuctema) npu-
3BaHa pewaTb 3ajayu, CBA3aHHbIE CO CHUXe-
HMEM OMepaLMOHHbIX 3aTpaT Ha BbINOJHEHNE
NpOEeKTa 1 ero Kanutannaauuto, ¢ cobt0aeHneM
CKBO3HbIX FpadMKOB peann3aLum aTanos Npoek-
Ta v ¢ NoBbllWEeHNEM 3IDDEKTUBHOCTM YNpaBieH s
N3MEHEHUAMM.

Bo3MOXKHOCTM CHCTEMbI, 3aN0XKEHHBIE B NMPO-
rpaMMHOM o6ecrneyeHnm, cogepat psg UHHO-
BALMOHHbIX PeLEeHUi, KoTopble MPUMEHSOTCS
BNepBble B MUpe. ITO Npexe BCero:

e e[1HasA CBA3aHHasa TEXHONOMUSA MPOEKTU-
pOBaHUSA U MOCNEAYIOLLErO YIPaBIEHUS 3aKyMKOM
M NOCTaBKOWM Ha 6a3e pa3nyHbIX MPOrpamMmMHbIX
mMogaynew;

e Kcrnosb3oBaHMe EagMHON 6a3bl AaHHbIX O
NPOAYKLMM 1 MOCTaBLMKax BCEMU NOSb30Ba-
Tenamu;

e KOMMNEKCHOE yrpaBfieHne U3MEeHEHUIMHU
W YYET KaXKaom eanHULbl 060pyA0BaHMA Ha BCEX
3aTanax coopyxeHuns A3C.

B KayecTBe nporpammHon nnatbopmbl ans
Cuctemsbl 6b11 BbiGpaH NpoayKT «Smart Plant»,
KOTOPbIN LUMPOKO UCMONb3YETCH B UHKUHUPUH-
roBblX KOMMaHKAX N0 BCEMY MUPY.

ApXuTeKTypa pelieHus

MpoayKT «Smart Plant» — KomnnekcHoe pe-
LeHNe, o6ecrneynBatoLLee He TONIbKO MPOEKTH-
poBaHWEe 06bEKTOB aTOMHbIX 3/IEKTPOCTaHLUNA,
HO M BECb }XM3HEHHbIW LMK, BKJIOYAs UX CTPO-
UTENbCTBO U 3KCMyaTaumio.

PelueHne ocHoBaHO Ha cneayLmux cocTaB-
NAOLLMX:

1. Ha6bop cneumann3npoBaHHbIX CPEeACTB
npoekTnpoBanus (CAMP), Kaxaoe U3 KOTOpbIX
ABNSETCS Nly4YlWMUM UM OAHMUM M3 JIyYLIMX B CBO-
eM Knacce:

— cuctema padpaboTku dYHKLMOHANbHO-
TexHonornyeckux cxem SP P&ID;

— cucTema npoektupoBaHusg KUMuA SP
Instrumentation;

— cUCTEMa NPOEKTUPOBAHUSA 3NEKTPOCHAb-
»eHus SP Electrical;

— cUcTeMa TPEXMEPHOrO MPOEKTUPOBAHMUS
SP 3D;

— CUCTEMaA KOMTIEKCHOM TPEXMEPHOW BU3Y-
anu3aunn SP Review;

— NporpamMMHble MOy CTOPOHHUX BEHAE-
poB (CATIA, AutoCAD, DELMIAu ap.).

2. Cuctema ynpaBieHUs BCeEM TEXHUYECKOM
MHbOpMaLmen Ha NPOTAXKEHMN KUIHEHHOIO
uMKna o6bekTa SmartPlant Foundation — nHTe-
rpaunoHHas nnatdopma ansa pasnmyHolx CAMP, a
TaKKe aAMUHUCTPATUBHbIX U MPOU3BOLACTBEHHBbIX
cucTem.

3. CucTtema ynpaBfieHUs KOMMeKTalunen,
3aKyMNKOW M MOCTaBKOM 060pyfoBaHMs, ynpas-
NIEHUS UBMEHEHMAMU B pabo4yeM NPOoeKTe, Bbl-
fadven 060pyaOBaHUS U MaTepPUaNoB B MOHTaX
— SmartPlant Materials.

4. CucteMbl Katanoros:

— cucTeMa ynpaBneHus Katanoramm obopy-
[oBaHusA U matepuanoB SmartPlant Reference
Data (SPRD),

— EAWHBbIN OTpacneBom Katanor o6opyaoBa-
HUs 1 Matepmanos (EOHKOM Ha 6a3e Enovia),

5. Npon3BOACTBEHHbIE CUCTEMDI:

— CvcteMa KaneHaapHo-CeTeBOoro niaHupo-
BaHus Primavera,

— Cuctema pa3paboTKu U MPOBEPKU CTPOMU-
TENbHON CMETHOM JJOKYyMeHTaLun «<ATOMCMETa».

Bce nporpammHble NPOAYyKThbl NMHENKM Smart
Plant nHTerpMpoBaHbl Mmexay co6oM.

Pa6oTta B Cucteme HauymHaeTcs ¢ Gopmu-
pPOBaHMS MPOEKTUPOBLLMKOM NpeaBapUTENbHbIX
TeXHU4YecKunx TpeéoBaHum (MTT) K 060pyAO0BAHMIO
1 Matepuanam.

Ha atom atane B CAlNPax:

— paspabatbiBatoTc GpyHKUMOHANbHO-TEX-
HONOIMYECKME CXeMBb,

— €O3/aloTCs MPOEKTHblE MO3ULMKN 060pY-
noBaHus n matepuanoB (TAG), KOTopble B CBOIO
oyepeab KoMMeKTytoTes B y3nbl (Package),

— paspabaTbiBaloTCs M YTBEPXKAaloTCsa npea-
BapuTesbHble TEXHUYEeCKKne TpeboBaHus (MTT) K
NMPOEKTHLIM MO3ULUAM.

Bce 3aHeceHHbIe B MOAENb MHXEHEPHbIE AaH-
Hble Ny6aunKytoTes B SmartPlant Foundation gns
WX NapanfefnbHoro n nocneayLero ucnonb3o-
BaHus B Apyrux moaynsx Smart Plant Enterprise.

Cnepytowum atanom B paboTe NMPOEKTHOro
6noKa B Cucrteme ABnsetca nogoéop aHanoros.

[na atoro npeaBapuTenbHble TEXHUYECKME
TpeboBaHMA K NPOEKTHbIM MO3ULUSAM pa3mMe-
watotes B kKatanore SPRD, rae n3 BO3MOXHOro
K MPUMEHEHUIO (M COrNacoBaHHOMO) NepPeYHs
060pyA0BaHUS UHXEHEP-TEXHOMOT NS Kaxaomn
npoekTHon no3uumn (TAG) n y3na (Package)
BbIGMPAET aHaNor, a TaKKe BblOMPaeT MaKCH-
MasbHbI CPOK M3rOTOB/IEHWUS U3 BO3MOXHOMO
K MPUMEHEHMIO0 060pyA0BaHNUS (aHaNOroB) 1 Ha
OCHOBE AaHHbIX aHafora NpoAo/KaeT npouecc
NPOEKTUPOBAHMWS.

locne 3TOro NpoucxoanT NpuBsaaKa rpadm-
KOB BbIMOJIHEHUS PAaBGOT U CMETHOM CTOMMOCTHU

K MPOEKTHbIM MO3ULMAM. [INs 3TOr0 AN Kaxaown
BblIGpaHHOW MPOeKTHOM no3uuuun (TAG) npouns-
BOAMUTCA NpUBA3Ka rpadMKOB BbINOHEHUS pa-
60T, dopmupyembix B MO «Primavera», a Takxe
NPUBA3Ka CMETHOU CTOMMOCTHU, GOPMUPYEMON B
MO «AtomcmeTar. [1ns 3TOro Heo6xoanMMbIe AaH-
Hble 3arpyxatotca U3 coorsetcTBytollero MO B
SmartPlant Foundation.

B cBolo o4epenb B Primavera Bo3BpallaeT-
€ MaKCUManbHbIM CPOK M3rOTOBNEHUS BblGpaH-
HbIX aHaNoroB ANd KOPPEKTUPOBKMU rpaduKoB
KCIM. OaoHoBpemeHHO B CAlNPbI Bo3BpallaeTcs
MHbOpMaLMa N0 KOHKPETHbIM aTpubyTaMm Bbl-
6paHHOro aHanora Ans 0fo6peHUs NPoOeKTU-
POBLMKaMM.

B pesynbrate B SmartPlant Foundation dpop-
MWPYIOTCSt MCXOAHbIE TEXHUYECKne TpeboBaHuA
(UTT) K NPOEKTHbLIM MO3ULMSAM, B KOTOPbIX YYTEHbI
BCE TEXHWYECKNE XapaKTEPUCTUKKM 060pyaoBa-
HUS, BKJIIOYas NpeaBapuUTeNbHYO0 CMETHYIO CTO-
MMOCTb U CPOKM MOCTaBKM.

3artem npoucxoaut GopmMrMpoBaHue NPOEKT-
HOM NOTPEBHOCTH.

NTT o6beanHsIOTCA B NPOEKTHYIO NoTpeob-
HocTb (MM1). YTBEpKAeHHasa NpoeKTHasa noTpe6-
HOCTb MepexoauT B cTaTyc «[0ToBa K 3aKynKe» 1
aBTOMaTM4ecKu noctynaet B Cuctemy ynpasne-
HWUS 3aKynKamu Nno 3apaHee onpeeeHHoOMY Ha
npeanpuaTMm pacnucaHuio.

SmartPlant Materials npegnaraet ruékue,
OCHOB@HHbl€ Ha YCTaHOBEHHbIX KTMEHTOM Npa-
BUNax GyHKLMOHaNbHbIE BO3MOXKHOCTH, KOTOpbIE
npeo6pasytoT UHKEHEPHbIE NPOEKTHbIE AaHHbIE B
nHdopmaLmio, HeobxoanMmyLo Ans paboTbl oTAena
3aKynKu (3aKkasHble cneymdunKaLmm).

TaK Kak Ha Bxoae B SPMat nponcxoauTt KOH-
TPO/b MOSTyHEHHbIX OT MPOEKTHOIO 6/10Ka NPOEKT-
HbIXx no3uumi (TAG), TO NPOUCXOANT UCKITIOYEHME
NMOBTOPHOM 3aKYMKWU U3AENUS.

Pa6ota B mogyne SP Mat oxBaTbiBaeT ynpas-
NeHue NpoLeccamMm 3aKynKku, mocTaBKku 060pyao-
BaHWs M MaTepuranoB, a TakXKe YacTblo NPoLLeCcCoB
CTPOUTENBHOW MNNOLLAAKM.

YnpasneHue npoueccamu 3AKYIMKU Britova-
eT B ceba 61u3Hec-npoLecchl N0 GOPMUPOBAHHUIO
1 Bblja4ve 3aaHns Ha 3aKyrnKy, 0GOPMIIEHUIO U
COrnacoBaHMIo 10TOB, NOArOTOBKE AOKYMEHTaL MK
M NPOBEAEHMIO 3aKyNOYHbIX MPoLLeayp, cornaco-
BaHWIO M NOANUCAHMIO OrOBOpa C nobeauTenem.

Pa6ota B Moayne SP Mat HaunHaeTcs ¢ 06-
paboTKu NepegaBaeMom 3 moayns SmartPlant
Foundation npoekTHOM NoTpebHOCTU U GOPMUPO-
BaHWSA Ha ee OCHOBE rpaduKka 3aKyrnok no npo-
eKTy. [10 Mepe n3amMeHeHUsa NPOEKTHbLIX JaHHbIX, B
T.4. U NPU BbIIBNEHUN AePEKTHOM NOTPEBHOCTH,
Ha OCHOBaHMW aKTyaM3UPOBaHHON MPOEKTHOWM
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noTpe6HOCTM B CUCTEME TaKKe aKTyanuaunpyercs
N rpaduK 3aKynku. [paduK 3aKynku npoxoaut
B CucTtemMe pernameHTUpPOBaHHy0 npoleaypy
cornacoBaHus.

B pamKax nofroToBKM K NPOBELEHUIO KOH-
KYpPCHbIX npoueayp B Cucteme npon3BoguTCs
dopmMupoBaHue, akTyanusaums (no mepe Heob-
XOAMMOCTH) U COrNacoBaHe KOHKYPCHbIX JIOTOB,
pacyeT HayanbHbIX MaKCUManbHbIX LEeH JI0TOB
W nepeaaya NIOTOB B 3aKyMNKy AN NPoOBeAeHUs
3aKynoYyHbIX NpoLeayp.

Cuctema no3BonseT NPoOBOAUTL BCE BUAbI
KOHKYPCHBbIX M MOCNEKOHKYPCHBbIX Npoueayp. Mpu
3TOM B CucTeMe npon3BoanTca GopMrpoBaHme,
corfiacoBaHue 1 akTyanmMsauuns 3aKyrnoyHom Jo-
KyMeHTalL MK, HeMoCpeaCcTBEHHO NpoBeaeHne
KOHKYPCHbIX Mpoueayp, B paMKax KOTOpbIX OCy-
LecTBnseTcs:

e BeaeHue 6a3bl NOCTaBLIMKOB B pa3pese:
NpOU3BOAMTENN, TOPTrOBbIE JOMa, KOMM/IEKCHbIE
NOCTaBLLWKMY;

e OMpocC MOCTaBLMKOB W NOAyYeHne npes-
NIOXKEHWUW (pacchlnKa 3anpocoB, NolydeHne npes-
NIOXKEHMIN B aBTOMATUYECKOM pexnme (6e36y-
MaHbI JOKYMEHTOOBO0POT);

e 06paboTKa, XpaHeHHe, y4eT U aHann3 KOH-
KYPCHbIX MPEeASIOKEHNUN;

e MpoBefeHNe KOHKYPCHBbIX Npoueayp (oueH-
Ka GMHAHCOBOro COCTOSAHMUSA, TEXHUYECKas IKC-
nepT13a NpeasioKeHni, KOHKypC, PopMUpoBaHue
NPOTOKO/IOB 3aceaHui 3aKyno4YHON KOMUCCUH,
MHPOPMHUPOBAHME YHAaCTHUKOB; AaHHas npoLie-
Jypa npoucxoauT B 6e36yMarKHOM BapuaHTe).

lMocne 3aBepLIEHNs KOHKYPCHbIX Npoueayp
B Cucteme popmumpyeTcs JoroBopHas cneumodm-

Kaums 1 MHULMKMPYETCS Npouecc ynpaBneHus
M3MEHEHUAMM — 3aMeHa NO3WLKUIA B MPOEKT-
HOM cneunduKauum, ans 4ero pesynsratbl Npo-
Be[leHHbIX KOHKYPCOB nepeaalnTcst B CUCTEMY
NPOEKTUPOBAHNUS ANt BHECEHUS U3MEHEHUI B
NPOEKT N GOPMUPOBAHUS HOBOW MPOEKTHOM Ccre-
uMduKaumn. MNMpoeKT gorosopa, nepenaHHbIn B
[IOrOBOPHOM OTAEN, cornacyeTcs, NoANMUCLIBAETCS
BCEMMW CTOPOHAMU U NepeaaeTcs Ha UCTIONHEHWEe
B ynpaBneHue KOMMIEKTaLnm 1 NOCTaBOK.

[aHHbI npouecc BKIOYaeT B cebs npouecchl
BBOJa CyLLEeCTBEHHbIX YCI0BWI JOroBOpa (4oNo-
HWTENbHOMO COrNalleHnst), cCornacoBaH1s NpoeKTa
[OroBopa (LOMOMHUTENBHOIO COrNalleHns), aKTy-
anu3auun NpoeKTa 4oroBopa (40MNOHUTENbHOro
cornatweHus), NoaAnMcaH1s NpoeKTa Aorosopa
(AONONHUTENBbHOrO CornalleHns) U nepeaayn nog-
MUCaHHOro J0roBopa Ha UCMOoSIHEHWE U XpaHeH e
B YNpaBieHne KOMMAeKTaLUmMm 1 NocTaBoK.

YnpasneHue npoueccamu MOCTABKW Brto-
YyaeT B ceba GM3HEC-NPoLEcChl MO KOHTPOO
BbINOJIHEHWA GMHAHCOBLIX YC/IOBWI AOroBopa
M UCMOJIHEHUIO OrOBOpPa B LIeIOM.

B xone ¢vHaHCOBOro MCMNOMHEHWUS AOrOBO-
pa B CucTeme Npou3BOAMUTCS KOHTPO/b MOJy-
YeHMs U corlacoBaHMsa 6aHKOBCKOW rapaHTuu,
noAroToBKa [OKYMEHTOB A/19 OCYLLECTBIEHUS
aBaHCOBbIX M UTOTOBbIX NaTEXEeN No pacyetTam
C NoCTaBLMKaMMU.

Kpome TOro, B Cucteme npousBoamuTCS
dopmupoBaHue crneunduKaLmnin 1 CBOAHbIX Be-
[IOMOCTEN K AOMONHUTENIbHLIM COrNaleHnaM K
[I0roBOpaM reHepasnbHOro noapsaa ¢ 3akasuu-

KOM B NMO/IHOM COOTBETCTBMM C YyCTAaHOB/IEHHbLIMM
Tpe6oBaHusamu K «Pocatom».
3aBepuiaoumMmn atTanamm padoTsbl B SP Mat
ABNAOTCS MPOLECCHI, OCYLLECTBASIEMbIE Ha NJ10-
WwajKe, a UMEHHO NpUeMKa, BXOAHON KOHTPO/b,
OTBETCTBEHHOE XpaHeHne 060pyaOBaHNs U maTe-
puanoB, NPUHATHE Ha 6anaHc, peannlaums 3a-
Ka34uKy, NpuHATHE OT 3aKa3d4nKa 060pyaoBaHMA
B MOHTaX M nocneaytoLas Bbliava 060pyaoBaHus
1 MaTepuanos cyénoapsaHOM opraHu3aumm ans
OCYLLECTB/IEHNS CTPOUTENbHO-MOHTaXHbIX paboT.

DYHKLMOHaNbHbIE BO3MOXHOCTU CUCTEMBI
No3BONSAIOT OCYWLECTBNSATL YyNpaBiieHWe Heco-
oTBeTCTBMAMMU, GOpMHUPOBaThb AedeKTHYIO No-
Tpe6HOCTb. Kpome ynpaBieHus n3MeHeHUsSIMU
no utoram NpoBefeHHbIX KOHKypcoB, Cuctema
Nno3B0NSeT UHULIMMPOBATL M OrepaTUBHO NPOBO-
[OUTb UBMEHEeHHWs No rpadrKam NoCTaBKK, Npu-
€eMKKW 060pyA0BaHUA Ha CKNlaj, MPOXOXKAEHMS
BXO4HOIO KOHTPOAS M BblJa4yu 060pyaOBaHUS
B MOHTaX.

B cnyvyae na3meHeHUs CPOKOB MOCTABKM
MHPOpPMaLMa HanpaBnsaeTcs B CUCTEMY KaneH-
[apHO-CeTeBOro nnaHuMpoBaHus. Mpu 3ameHe
060pyAOBaHUS UM MaTepUanoB, YKa3aHHbIX B
[IOrOBOPHOM cneLuduKaLLmmn, UHULMUPYETCS Npo-
LlecC 3aMeHbl No3MLMK B paboyen JOKYMEHTaLMK.

BHeapeHue Cuctembl ynpaBieHus 3aKynkamu
M noctaBkamu Ha 6a3e SmartPlant Materials,
MHTErPUPOBAHHOMN C CUCTEMON YNpPaBNEHUs UH-
YEeHEePHbIMW AaHHbIMK, NO3BOSIET BCEM UHMKMU-
HUPWUHIOBbIM KOMNAaHUAM Ka4eCTBEHHO MEHSATb
TEXHOJIOTMI0 PaBOThl U OCTUraTh CBOMX CTpaTe-
rTMYECKUX Lenen.

EANHOE NHO®OPMALIMOHHOE NMPOCTPAHCTBO
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YOUNG SCIENTISTS

Conference of young specialists (ATOMNEXT Generation: Future at Our Hands» was held at NIAEP JSC. The conference
was attended by 65 specialists of below 35 years from eight branches and representation offices of the company. They
came to Nizhny Novgorod from Moscow, Saint-Petersburg, Volgodonsk, Sovetsk (the Kaliningrad region), Yuzhnouralsk (the
Chelyabinsl region) and Ostrovets (Republic of Belarus) to discuss the development strategy of united NIAEP-ASE company.

At the workshop «From the experience of the past — to the present tasks and future success» some presentations were
made by young specialists and students of Nizhny Novgorod State Technical University who had been awarded a Pozdyshev
scholarship. We would like to bring to the attention of our readers some of those reports.

Continuous technology of engineering data management

Fedor GODENOV,
Engineer of the 3rd Category

It is essential to have complete and true in-
formation about any component being procured
at any stage of the lifecycle of a facility under
construction.

Continuous Technology of Engineering Data Man-
agement system (hereafter referred to as System)
allows to reduce operating costs of the project im-
plementation and capitalization, to meet schedules
of the project stages and to boost the effectiveness
of change management.

The innovation decisions embodied in the Sys-
tem’s software are used for the first time. They in-
clude:

e asingle tied technology of designing and sub-
sequent procurement and supply management based
on various program modules;

e access to the Single Database of Products
and Suppliers ensured to all users;

e complex change management and tracking
each equipment unit at all stages of the NPP con-
struction.

e «Smart Plant» has been chosen as the Sys-
tem’s software platform. The product is widely used
by engineering companies all over the world.

Decision
Architecture

SmartPlant is a comprehensive decision offer-
ing not only designing of nuclear power plant but
the whole lifecycle including NPP construction and
operation.

The decision is based on the following compo-
nents:

1. Computer-aided design (CAD) facilities each
of which is the best or one of the best in its class;

— SmartPlant Piping and Instrumentation Dia-
gram (SP P&ID) for developing operation schedules;

— SP Instrumentation for designing instrumenta-
tion and controls;

— SP Electrical for designing power supply sys-
tem;

— SP 3D designing system;

— SP Review 3D visualization system;

— software modules of third-party vendors (CATIA,
AutoCAD, DELMIA, etc.).

2. SmartPlant Foundation — a technical data
management system used at all stages of the facil-
ity lifecycle. It is a comprehensive platform for vari-
ous CADs as well as administrative and production
systems.

3. SmartPlant Materials — a system of managing
furnishing, procurement and supply of equipment,
change management, delivery of equipment and
materials for assembly.

4. Directory systems:

— SmartPlant Reference Data (SPRD) — a system
for equipment and materials catalogues manage-
ment;

- the Single Catalogue of Equipment and Materi-
als on Enovia basis.

5. Production systems:

— Primavera scheduling and network planning
system;

— Atomsmeta system for development and re-
viewing of estimate documents.

All SmartPlant products are mutually integrated.

The work in the System starts with formulating
preliminary design specifications (PDS) of equipment
and materials.

At this stage CADs are used:

— to develop process flow diagrams,

— to develop design positions of equipment
and materials (TAG) and to complete them in units
(Package),

— preliminary design specifications of design
positions are developed and approved.

All engineering data is published in SmartPlant
Foundation for their consequent parallel use in other
modules of SmartPlant Enterprise.

Another stage of the System’s procedure is
choosing analogs.

Preliminary design specifications of design posi-
tions are inputin SPRD catalogue where an engineer
chooses an analog from the list of equipment ready
for use (and approved) for each design position (Tag)
and unit (Package). The engineer also chooses the
maximum production period for each equipment unit
from analogs and proceeds with designing on the
basis of the analog data.

Then progress schedules and estimate costs
are bound to design positions. To each design posi-
tion (Tag) progress schedules formed in Primavera
software are bound, and estimate cost formed in
Atomsmeta software are bound. To do this necessary
data is downloaded from the appropriate program
to SmartPlant Foundation.

At the same time the information about the
maximum production period for chosen analogs is
returned to Primavera to adjust schedules. Simul-
taneously, data related to specific attributes of the
chosen analog is returned to CADs to be approved
by designers.

As a result SmartPlant Foundation forms initial
design specifications (IDS) of the design positions
that account for all technical specifications of the
equipment including estimate cost and delivery time.

Then design requirements are formulated.

IDS are united in the design requirements. The
approved design requirements acquire the status of
«Ready for Purchase» and automatically are introduced
into the Procurement Management System in accord-
ance with the schedule priory made at the plant.

SmartPlant Materials offers flexible functionality
with account for the rules determined by the client.
The functionality capabilities transform the engineer-
ing design data into the information required by the
procurement department (order specifications).

Since design positions received from Tag unit are
controlled at SPMat input, the second purchasing of
a unit is excluded.

SPMat procedure includes management of pro-
curement and supply of equipment and materials as
well as a part of operations at the construction site.

Procurement management includes formation of
purchasing orders, processing and approval of lots,
preparation of documents, effecting procurement
procedures, approval of the contract with the winning
company and signing of the contract.

The operation in SPMat starts with the processing
of the design requirements received from SmartPlant
Foundation and the formation of the procurement
schedule based on the requirements. When the design
data changes, including the case of defects, the System
updates the procurement schedule. The procurement
schedule undergoes approval procedure in the System.

During the preparation for the tender procedure, the
System forms, updates (if required) and approves the
tender lots, calculates the initial maximum prices and
submits the lots information for procurement procedures.

The System provides for all tender and subse-
quent procedures. In the System procurement docu-
mentation is formed, approved and updated, and
tender procedures are effected, including:

e suppliers database is operated with subdi-
vision of the data into: producers, trade houses,
complex suppliers;

e polling the suppliers and receiving offers (dis-
tribution of enquiries, automatic receipt of offers
(paperless document circulation);

e processing, storage, account and analysis of
tender offers;

e effecting tender procedures.

Upon termination of the tender procedures the
System develops the contract specification and initi-
ates the change management process. In order to
do so, the tender results are submitted to the design
system to make amendments in the project and to
develop a new project specification. The draft contract
submitted to the contract department is approved,
signed by all parties and is submitted to the procure-
ment department for execution.

The process includes input of the essential terms
of the contract (additional agreement), approval of the
draft contract (of the additional agreement), update
of the draft contract (of the additional agreement),
signing of the draft contract (of the additional agree-
ment) and submission of the signed contract to the
procurement department for execution.

Supply management includes control of the fi-
nancial terms of the contract and of the execution
of the contract as a whole.

During the financial execution of the contract the
System verifies the approval of the bank’s guarantee,
prepares documents required for advance and final
payments to suppliers.

Besides, the System develops specifications and
summary spreadsheets for additional agreements to
general contracts concluded with the Customer in full
compliance with Rosatom’s requirements.

The final stages of SP Mat operation include
processes at the site such as acceptance, incoming
inspection, consignment storage of equipment and
materials, recognition, submission of the equipment
to the Customer, delivery of the equipment by the
Customer for assembly and subsequent supply of
the equipment and materials to a subcontractor for
construction and installation.

The System’s functionality allows to manage in-
compliances and to determine faulty needs. Besides
ensuring change management as per the tender
results, the System can quickly initiate changes in
the supply schedules, schedules of acceptance of
equipment at the storehouse, incoming inspection
and delivery of equipment for assembly.

If delivery time is changed, the information is
supplied to the system of scheduling and network
planning. If equipment or materials specified in the
contract specification are replaced, appropriate
changes in the specification documents are made.

Introduction of the procurement and supply
management system on SmartPlant Materials basis
integrated with the engineering data management
system allows all engineering companies to improve
the technology and achieve their strategic goals.
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MOJ1I0AbIE YHEHbLIE

OnbIT coopyKeHna ASC 3a pyberKom Ha npumepe

TaHbBaHbCcKkoOM AIC B KHP

Anekcanpp TPOOUMOB, BefyLmii CrIELIUIUCT
AenaprameHTa no coopyxeHuio A3C B KHP
MockoBckoro ouauana OAO <HUAIM»

Pa3BuTUE aTOMHOI 3HEPreTMKMN B HacTos-
wee BpemMs HabupaeT 060poThi U Bce Gonee
CTaHOBUTCA ye/10M pa3BUBAIOLUXCA CTPaH, U
B NepBYlo o4epeb 0C060 MHTEHCUBHbINA POCT
3HepreTU4ECKUX MOLLHOCTEH HaGnopaeTcs
B cTpaHax A3uu. PasBuBalowmecs cTpaHbl
BUAAT B aTOMHOW 3HEepreTMke UCTOYHUK Ha-
AEXKHOro J0/Ir0OCPOYHOr0 NOKPbITUS PACTYLLUX
NOTPEGHOCTEN B IHEPTUM.

Takve nonb3oBaTeNny SAEePHON IHEPTETUKMH,
Kak Kutan, Unaua, OxxHaa Kopes nnaHupyoT
3HAYUTENBHO PaCLLMPUTL CBOU SAEPHO-3HEpre-
TUYECKKe Nporpammbl.

Ecnu paccmatpuBatb KHP, To Ha KoHel, 2009
rofa B KOMMEpPYecKon aKcnayaTaumMn B Kutae
661710 11 3Hepro6s0K0B, B MpoLEecce CTPOUTENb-
ctBa — 25 aHepro6a0KoB, 3annaHMpoBaHo 24
3Hepro6noka. K 2020 rogy HamevaeTcs BBECTH
B CTpOM ellle 32 3Heproboka.

B cBeTe macwTabHoro cotpyaHuyecTtsa Poc-
cun 1 Kntas B cdhepe NoCTaBOK 3/IEKTPOIHEPT UM
(BoCTaTOYHO CTabUNIbHbBINA IKCMOPT ANEKTPUYe-
CKOW aHepruun n3 Cnubupckoro 1 NMpramypckoro
pernoHoB, ctpontenbcTeo ASC B Kutae), MOXKHO
paccyuTbiBaTh Ha Hanbonee NePCNEKTUBHOE CO-
TPYAHWYECTBO UMEHHO C A@HHbIM UMMNOPTEPOM
3HEpPreTMYecKMXx MOLLHOCTEN.

[oaToMy 0CO6EHHO MHTEPECHO PacCMOTPETL
nepBbli POCCUNCKMUIA NPOEKT, BbllLeLW W Ha a3u-
aTCKMM PbIHOK A4EePHON 3HEPreTUKM.

TaHbBaHbcKas ASC (TASC) — camas KpynHas
no eJMHNUYHOM MOLLHOCTH 3HEPro6a0KOB cpean
BCEX CTposLmxcs B HacToswee Bpems ASC B Ku-
Tae v caMblil KPYMHbI 0O BEKT 3KOHOMUYECKOro
coTpyaHuyectBa mexay KHP n P®.

(MexnpaBuTeIbCTBEHHOE COornalleHne o co-
TpyAHUYecTBe B coopyeHun B KHP aTtomHo
3N1EeKTPOCTaHUMKU 1 npegocTaBaeHmm Poccueri
Kutato rocyaapcTBeHHOro Kpeauta 6bi10 1oj-
nucaHo 18 gekabps 1992 roga. Bo ucronHeHne
aroro cornatueHuns 3A0 «<ATOMCTPOMIKCIOPT» 3a-
Kato4yuio 29 fekabpsi 1997 roga reHepasbHbIi
KOHTPAaKT ¢ LI3SIHCYHCKON S4epPHON dHepreTu-
yecKol Kopropaumen (JNPC) Ha coopyKeHune
JIsiHbtoHbraHcKko# A3C (nepeMmeHoOBaHHO BIO-
cnenctBuu B TaHbBaHbCKyo ASC) B cocTaBe ByX
9HepProb/10KOB C PeaKTOPHbIMMU yCcTaHOBKamMu
BB3P-1000 32/1€KTpUYECKON MOLLHOCTbIO MO
1000 MBT Kaxabii. leHnnaH TaHbBaHbCKOM
A3C npegycmaTtpuBaeT BO3MOIKHOCTb CTPOU-
TE/bCTBa YETbIPEX IHEPro6/0KOB MOLYHOCTbIO
1000 MBT Kaxabi#n.

lepBasi ovepeab 06beKTa — iBa 9Heprobio-
Ka Mna «A9C-91» poccuicKoro npomM3BoAcTBa,
CrPOEKTMPOBaHHbIE HA OCHOBE OfbiTa COOpPY-
JKEHUsI 1 3KcnyaTalmm aHepro6iokos BBIP-
1000/320 - BcTynuna B CTPOHM B KOMMEPYECKYHO
aKcnyataumio B Jexkabpe 2007 roga. — Pea.)

B ceHTs16pe 2010 roga 6b11 NoAnMcaH KoH-
TPaKT N0 TEXHUYECKOMY MPOEKTY O CTPOUTENb-
cTBe 6710K0B N23 1 N4, KOTOpPbIM Ha HACTOSALLUI
MOMEHT ycnewHo peanuadyetcs. 27 fekabps
COCTOSI0Ch K0YeBOE COObITUE B CTPOUTESb-
ctBe ASC — nepBbIvt 6eTOH. [Tocne 3aBeplueHus
cTpouTenbcTBa Ha A9C 6yaeT paboTtaTtb 8 610KOB
obuier MowHocTbio 10.000 MBT.
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OcTaHoBMMCS 60onee nogpo6HO Ha 3TOM
npoeKte coopyxeHus A3C, oTMETMB ero oco-
6EHHOCTM M OCBETMB NPOLIECC B3aUMOAENCTBUSA
MeXay POCCUUCKOM U KUTAMCKOM CTOPOHOW B
X04e cTpouTenbcTBa.

MTakK, ctpoutenbctBo 6no0KkoB 1 n 2 TASC
ocyllectBnanock B nepunog ¢ 1997 no 2005 .

B KayecTBe NpuUHUMNMaNbHOM OCHOBbI MPO-
eKTa Kak 6110KoB 1 1 2, TaK 1 6510Kk0B 3 1 4 6bina
npuHsTa KoHuenuusa A3C-91 ¢ BBOP-1000/428.

Mpun paspaboTke npoekta A3C ¢ BB3IP-
1000/428 6bInu yCRELWHO peLleHbl 3a4a4yu, oT-
Beyalolme COBPEMEHHOMY YPOBHIO pPa3BUTUSA
A0EPHON SHEPTEeTUKM:

e [OCTUXKEHUE TPebyeMblX COBPEMEHHbLIMM
POCCUMCKUMKM HOpMaMu NoKasaTesien 6esonac-
HocTh A3C;

® Y4eT MEeXAYHaPOAHbIX TEHAEHUMI NOBbILIE-
HUsA 6e3onacHocTh ans ASC 6onbluen MOLWHOCTH
C peaKtopamu Tuna PWR;

e MaKcuManbHOe UCnosib3oBaHWe anpoou-
POBaHHbIX OMbITOM 3KCMyaTaLunn TEXHONOTUN
n o6opynoBaHus;

® [OBbILIEHNE 3KOHOMUYECKMX NoKa3aTenem
610K, CHUXKEHME KanuTanoBNOXEHNUI B CTPOU-
TeNbCTBO.

Mpn BbiNoAHEHUM NpoekTa TASC 6biN Bbl-
NOJIHEH PS4 AOMONHUTENbHBIX aHaNIM30B 1 060-
CHOBaHMM 6e30nacHOCTU. B MpOeKT OCHOBHOMO
ob6opyaoBaHUa BHEAPEH psa MOAEPHU3aLNUK U
YCOBEPLLUEHCTBOBAHUI HA OCHOBE OMbiTa 3KC-
nnyataumm A9C ¢ BBAP-1000/320 (Bce 6510KH
BanakoBckon A3C, 6nokm N2 1, 2 PocToBCKOM
A3C, 6nokun N2 1-6 3anopoxcKkon AIC, 6noKku
Ne 3, 4 KanuHunHckon ASC, 6nokn N2 1, 2 Xmenb-
HULKoM AQC, 6nokn N2 3, 4 PoBeHcKkon AQC, 610K
N¢ 3 HOxkHO-YKpaunHcKom AQC, 6nokn N2 1, 2 A3C
«TemenuH», 6nokn N2 5, 6 AQC «Kosnoayi»), no
KOTOPOMY Obl1 HAKOMAEeH 60/bLWOMW ONbIT 3KC-
nnyataumu.

[poeKTnpoBaHWe HOBOWM CTaHLIMK OCYLLEeCT-
B/ISISIOCb MCXOAS M3 MPUHLMNOB MaKCcMMasibHO

30aHus Bnokoe 1 u 2 TAHb8aHbLCcKoU A3C

HeagepHeiid OcTpos

BO3MOXHOM0 MCNonb3oBaHua pedepeHTHOCTH
M anpobupPOBaHHbIX PELIEHUN.

lMpouecc npoeKkTnpoBaHMa o6beKTa M Mo-
CTaBKM 060pyfoBaHuKs, BECb NpoLecc BBOAaA
610KOB B 3KCnayaTaLmio Obl1 NONIHOCTbIO 06€e-
crneyeH pOCCUMNCKON CTOPOHOM, NTNLLIb HE3HAYU-
TeflbHas 4acTb HEOTBETCTBEHHOro 060pyaoBa-
HUS, CTPOUTENbHbBIE MaTepuasbl MOCTaBASINCH
KUTaMCKOM CTOPOHOW. MOHTaX M CTPOUTENbHbIE
paboTbl TaKKe OCYLLECTBASINCH ClieLuanucTamm
KUTANCKOM CTOPOHbI.

MocKonbKy onbIT cTpoutensctBa A3C noao6-
HOrO MNPOeKTa, HECMOTPS Ha MHOTOYUCIEHHOCTb
pedepeHTHbIX peLleHni, 6bla BO MHOTOM NEPBbLIM
B CBOEM POAE, B MPOLECCE MPOEKTUPOBAHUSA U
CTPOUTENLCTBA, KOHEYHO, HE BbINIY UCKIOYEHbI U
PSiA HEAOCTaTKOB, KOTOPbIE YCTPAHSAIUCh MO Mepe
COOpPYXKeHUs 06beKTA: B HaCTHOCTU, UMENO MECTO
nepeceyeHune Tpacc, He06bACHUMbIE U3rNBbI TPY-
60NpOBOAOB, TPYAHOAOCTYMHOCTb 060PYA0BaHUS
npu o6¢cnyKmMBaHMK. ONbIT JaHHbIX OWKOOK ner
B OCHOBY MOJEPHM3aLMI CriefyloLero NpoeKTa,
6noKkoB 3 1 4 TASC.

Bo MHOrom peliueH1e o NpoaoIKEHUU CTPO-
utenbcTBa 2- odepean TASC Toro e npoekKta
OCHOBbIBaNOCb Ha MOMIOXKUTENBHOM OMbITE pa-
60Tbl pedepeHTHbIX 6IOKOB, a TaKKe Ha 3auH-
TEepecoBaHHOCTM KUTANCKON CTOPOHbI B COOPY-
YEHUU 3HepProb/I0KOB 2-1 o4epean Ha OCHOBE
COBMECTHOI0 COOpYXKeHUs 06bekTa. brokn 3 n 4
TaHbBaHbCKOM AQC NPOEKTUPYIOTCS Ha OCHOBE
NPUHLUMNA KONMPOBaHMS NpoeKTa 610KoB 1 u 2
TaHbBaHbCKOM A3C, HO C MOAEPHMU3ALMUAMU U
YAYYLWEHUSIMU, NPUHATEIMW HA OCHOBE OMblTa
CTpOUTENbCTBA, MOHTaXKa, BBOJa B 3KCM/yaTa-
LMIO M 3KcnnyaTaumm 61oKoB 1 u 2.

Bcero B HOBOM npoekTe 6bliv BHEAPEHDI
22 OCHOBHble MOJEPHMU3ALMN OTHOCUTENBHO
npoekTta 610KoB 1 1 2 TASC (yTBEPKAEHHbIX Ha
ypoBHe TeXHUYEeCKOro KOHTPaKTa), CaMbIMU 3Ha-
YUTENbHBIMWU ABMINCb MOAEPHM3ALMSA CUCTEMBI
NMPOMKOHTYPa OX/1aXKAeHUS OTBETCTBEHHbIX MOTpe-
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6utenen, 3ameHa maTtepunanoB Tpy6bonpoBoaoB
CKZ n CAO3, a Takxe MOAepHU3aLLMs CUCTEMBI
KOHTPOANS AePEKTHbIX TOMIMBHbIX COOPOK, BHECE-
HWEe N3MEHEHWI B KOHCTPYKLMIO OMOp U NOABECOK
Tpy6OMNpoOBOAOB U MPOYME TEXHONOIMYECKUE U
KOHCTPYKLIMOHHbIE MOAEPHU3AUMU, YYUTbIBAIO-
LiMe onbIT aKkcnnyaTauum 6nokos 1 n 2 TASC.

OTBETCTBEHHOCTb 3a peann3aLmio BCex Mo-
NepHM3aLuni NpoeKTa HeceT POCCUNCKasa CTo-
poHa.

B ocTtanbHOM, haKTUYeCcKu Bnepsble B Npo-
LLeCCe COOPYKEHUS CTOJIb CNIOXKHOMO UHXKEHep-
HOro 06beKTa B pamKax MeXAyHapoaHOro co-
TpyAHWYeCTBa, 3aeMCTBOBaHa CNOXHasA cxeMa
npoekTupoBaHusa ASC BcneacTBMe CTPOro oyvep-
YEHHOro pasaeneHus rpaHuL, NPOEeKTUPOBaHMS
pasnnyHbIX Yyacten ASC mexay POCCUMIUCKON K
KUTaNCKOM CTOPOHaMMU.

B otnnume ot 1-1 ouyepeam TASC, rae npoeKTu-
poBaHWe 06beKTa MONHOCTLIO BbIMOMHANOCH POC-
CUMCKOW CTOPOHOM, 2-9 odyepeab TASC B nnaHe
NPOEKTUPOBaHUs Gbina pasaeneHa Ha ABe YacTu:
NPOEeKTUPOBaHWe AJepHOro 0CTPOBa OCTaNoCh 3a
POCCHICKOM CTOPOHOM, a MPOeKTMpoBaHWe Heaaep-
HOrO OCTPOBA BbIMONHAETCH KUTAMCKOM CTOPOHOM.

Mpouecc NPOEeKTUPOBaHUSA MOAY4YUS CO-
BEPLIEHHO HOBbIV MexaHn3M B3auMOAENCTBUSA
MeXAay opraHu3auusmMu-npoeKTUPOBLLMKAMM
C KMTaANCKOM M POCCUIMCKOM CTOPOH. CTbIKOBKa
npoekta mMexay A0 n HAO ocywectBnsetcs
nocpeacTBOM C/IOXKHOM cxeMbl 06MeHa U pac-
CMOTpeHus nHTepdencHon nHdopmauumn Mexay
NPOEKTHbIMWU OpraHn3aunaMu B BUAE TEXHOMO-
rMYecKux TpeboBaHWi Ha CTbike cuctem AO n
HAO ¢ kaxkgon cTopoHbI. B ycnoBusix oTcyTcTBUSA
HEenoCpeACTBEHHOIro COTPYAHUYECTBA MPOEKT-
HbIX OpraH13aLui NPUXoanTCH 3aAencTBOBaTb
CNOXHble MpoLuefypbl B3aUMOAENCTBUA MeEXIY
opraHu3aLmamMu Npu cornacoBaHun TpeboBaHu.
M ecnu B 60NbLIMHCTBE C/lyYaeB MHTEPDENCHbIE
TpeboBaHWsa cUCTEM B Npeaenax onpeaeneHHbIX
norpeLHocTen yaoBNeTBOPSAOT 06€ CTOPOHbI, TO
B psiie CUTyauuh NpuxoanTcs NpMHMMaTb KOM-
NPOMWCCHbIE peLleHus.

TaKKe cyleCcTBEeHHbIe TPYAHOCTHM B MpoLecc
NPOEKTUPOBAHUS BHOCUT TOT haKT, 4To 06beM No-
CTaBOK 060py0BaHWA TOXE pa3aeneH Ha 30HbI
POCCUICKOW M KUTAMCKON CTOPOH, B OTINYME OT
nepBoi o4yepeau, Koraa noctaBka o6opyaoBa-
HUS ans AaepHoro v HesiaepHOro ocTpoBOB OCy-
LecTBASAIAaCb POCCMMNCKOM CTOPOHOM 13 Poccumn m
ctpaH CHTI; yacTb 060pyaoBaHuMsa NocTaBnsnacb
M3 TPeTbMx CTpaH (06opyaoBaHME BEHTUNALMU-
OHHbIX cucteM (HVAC), 4acTb TennioobmMeHHOro
o6opynoaHus (Alfa Laval), ocHoBHasi YacTb CKY
(Siemens)). Mpu aTOM, €CNM 30HbI MPOEKTUPOBA-
HUWS YETKO pasrpaHnyeHbl MexXay 3aKa34ymKoMm K
MocTaBLIMKOM, TO 30Ha NOCTaBKM 060pyAOBaHUS
He MMeeT YeTkux rpanumy no A0 n HAO. MNocTas-
LMK nocTaBnseTt o6opyaosaHue ansa 40, ogHako
KWTalcKas CTOpOHa, MOMUMO MOCTaBKKU 060pYy-
foBaHua HAO, nocTtaBnsieT TakxKe 3Ha4YUTENbHYIO
yacTb o6opyaoBaHus ans A0 (npumepHo 60%),
npu TOM YacTb 3TOro 060pyA0BaHUSA OTHOCUTCS
K OTBETCTBEHHOMY.

B pesynbrate npoektupoBaHue 40 poccui-
CKOW CTOPOHOW 3aTpyAHEHO U3-3a BO3MOXHOCTH
HECOOTBETCTBUSA XapaKTEPUCTUK 060pyA0BaHMS,
npeanaraemoro KUTancKov CTOPOHOWM, YCI0BUSAM
npoekta A0, HeCMOTPS Ha YeTKO cHOPMYINPO-
BaHHble Tpe60oBaHUs K JaHHOMY 060pyA0BaHUIO
C POCCUMCKOW CTOPOHBI.

B utore ans o6ecnevyeHns cBOeBPEMEHHO-
ro NPOEKTUPOBaHMA NPUXOAUTCA MPUMEHATb
C/IOXKHYIO nMpoLeaypy B3auMOAENCTBUSA MeXay
NPOEKTUPOBLLMKOM U 3aKa34MKOM No noabopy
060pyfOBaHKA C yAOBNETBOPSAOWMMU XapaK-
TEPUCTUKAMM, YTO MOXKET 3aHMMaTb JOBOJIbHO
npoaoKuTeNnbHoe Bpems. [laHHas npoueaypa

OCYyLLEeCTBAAETCA NOCPeACTBOM O6MeHa UHTep-
dencHon nHdopmaLmen nocTasLyMKa 060pya0-
BaHMS C NPOEKTUPOBLLMKOM U ee JaNbHENLLEro
paccMoTpeHus.

BakHbIM M3MEeHeHMeM MpoeKTa cTano Beeae-
HWe AONOSHUTENBHbIX Mep Nno ycTonynsoct TASC
K KaTacTpopuU4yeCcKnM NocneacTBUAM NPUPOSHOIo
XapaKTepa B cBeTe COObITUI, NPOU30LLEALLNX B
MapTe 2011 r. Ha ASC «dDyKkycuma-1», rae BbIlWn
M3 CTPOS BHELWHWE CPEeACTBa ANEKTPOCHabXe-
HUS U pe3epBHble An3e/bHble FeHepaTopbl, YTO
ABMNOCb NPUYNMHON HEPABOTOCNOCOBHOCTH BCEX
CUCTEM HOPMasibHOro M aBapUHOIO OXNaae-
HWUS M NPUBENO K pacniaBleHNI0 aKTUBHOW 30HbI
peaKTopoB Ha aHeprobnokax 1, 2 u 3.

CnepyeT OTMETUTb, YTO COOpPYXKeHUe TaHb-
BaHbcKon ASC He 6bI10 NPUOCTAHOBEHO, HO
npaButenbctBo KHP B ynbTuMaTuBHOM dopme
notpe6oBasno NPUHATL MepbI NO NpefoTBpaLLe-
HUWIO BIMSIHUSA KaTacTpOPUYECKUX BO3AENCTBUN
Ha 6e3onacHocTb ASC.

B pesynbraTte 6binv pacCMOTPEHbI HECKOTbKO
BapWaHTOB pelleHns NpobaemMsl.

MOJ10AbIE YHEHbBIE

B KayecTBe Hanbonee CoOBEPLIEHHOMO Ha ce-
FOAHSAWHUA MOMEHT PELIEHUS MO YBENUYEHUIO
6e3onacHocTn TASC B cBeTe aBapuu Ha A3C
«PyKycumar» GblI0 NPeanoXeHo peann3oBaTb
B npoekTte TAIC pelweHua npoekta A3C-2006
— naccuBHble cucTembl otBoga Tenna ot Ml un
30 (CNOT Nr » CNoT 30). OgHako aTo npea-
NIOXeHUe 6blsI0 OTKIIOHEHO MO NPUYUHE KONoC-
canbHbIX UBMEHEHWI NPOEKTa U 3HaYUTENbHbIX
KanuTanoBOXKEHUN.

B KayecTBe 4ONONHUTENbHbBIX MEPONPUATUI
no MoBbIWEHWI0 6€30MacHOCTM BbIN0 MPUHATO
pelleHne 0 BKIOYEHUM B NPOEKT 60KOB 3 U 4
TASC MOGUNbHbIX CPEeACTB Nnodayn Bobl B na-
poreHepaTopbl U 6accevH BbIAEPKKK Yepes
cneuunanbHble KOHHEKTOPbI NepPeaBUKHON Ha-
COCHOM YCTaHOBKM C AU3ENbHbIM ABWUraTenem.
AHanornyHoe pelleHne MoXeT 6bITb UCMONb30-
BaHO KMTAMCKOW CTOPOHOM M aAng 610KoB 1 1 2
TaHbBaHbCKoOM AJC.

Ha ocHOBaHUW BCEX MPUHATBIX PeLLEHNI Bbl
BbIMyLLEH CrieunasnbHbIi OTYET O JOCTAaTOYHOCTH
NPUHUMaEMbIX Mep.

B nepcnekTvBe obcyxaaeTcs COopyKeHune
610K0B 5 1 6 TASC, BO3MOXHO, 1 7 1 8 6110KKM ByayT
COOpYXaTbCsi POCCUMCKOM CTOPOHON. B aTOM cBeTe
Heo6X0AMMO OTMETUTb POCCMICKME IBOMIOLMOH-
Hble NPoeKTbl: NPoeKT ASC-2006 1 3BOMIOLMOHHbIN
npoekT BBAP-TOW, ncnonbaytowue nocnegHme
LOCTUXKEHUS POCCUNCKUX TEXHOIOMMIA M MHHOBA-
LIMOHHbIE MOAXOAbI K MPOEKTUPOBAHUIO, KOTOPbIE
[OMKHbI 6yayT o6ecrneyntb Poccun LOCTOMHYIO
KOHKYPEHLIMIO Ha MeXayHapo4HOM pbiHKE — B
nepsyio o4yepeab B KHP — ¢ BegywmMmu npoeKktamu
Opyrux cTpaH, TakMMKU KaK coopyxaemble EPR
(Areva) 1 AP1000 (Westingouse).

Kpaco4yHas uepeMoHu1sa 3a/IMBKU NepBoro 6etoHa nopj 3-i aHepro61oK Ha TA3C

ATOMHbIV MPOEKT 29




YOUNG SCIENTISTS

Experience in NPP construction abroad
as exemplified by Tainwan NPP in China

Alexandr TROFIMOV, Leading Specialist,
Department for NPP Construction in
China, NIAEP’s Moscow Branch

Nuclear power engineering is developing rapidly
in many countries. The growth of power capacity
is most evident in Asia now. Developing countries
consider nuclear power to be a means of satisfying
the growing demand for energy.

Such consumers of nuclear power as China,
India and South Korea plan to implement their
atomic programs at a larger scale.

In 2009 11 reactor units were operated, 25
units were under construction and construction
of 24 units was planned in China. 32 units are
expected to be commissioned by 2020.

In light of large-scale cooperation between Rus-
sia and China in the field of energy supply (sustain-
able export of energy from Siberia and the Amur
region, construction of NPP in China) partnership
with this importer of energy is seen as most prob-
able and prospective.

For this reason the first Russian atomic project
in the Asian market is worth consideration.

Tainwan NPP is the largest nuclear power
plant in China and the most significant facility in
which Russia and China cooperate. (Reference:
Intergovernmental agreement on cooperation in
NPP construction in China and on granting a loan
to China by Russia was signed on December 18,
1992. In compliance with this agreement Atom-
stroyexport CJSC concluded a general contract
with Jiangsu Nuclear Power Corporation — JNPC
for building Lianyungang NPP (then renamed as
Tianwan NPP) consisting of two WWER-1000 re-
actor units each rated at 1,000 MW capacity.
The plant’s comprehensive plan stipulates the
possibility of building four reactor units each rated
at 1,000 MW).

The first stage of the project was completed
in December 2007 when two AES-91 units that
are the Russian standard reactor type WWER-
1000/392 were put into commercial operation.

In September 2010 a contract was signed
for construction of units 3 and 4. The contract is
being executed successfully. December 27 saw
a milestone event — beginning of concrete pour-
ing. Upon completion of the plant eight units will
operated with the total capacity of 10,000 MW.

Let us consider this project as well as interac-
tion of the Russian and Chinese parties in detail.

Units 1 and 2 were builtin 1997 through 2005.

The project is based on standard AES-91 de-
sign with WWER-1000/428 reactor.

In AES-91 design with WWER-1000/428 reac-
tor solutions were found that are in line with the
present level of the nuclear power engineering
development, specifically:

o NPP safety requirements are met;

e requirements to safety of NPP with PWR
reactor of larger capacity are taken into account;

e application to the fullest extent of technolo-
gies and equipment approved by experience;

e improvement of economic performance and
reduction of investment in construction.

In the process of the NPP project implementa-
tion some supplementary analyses and substan-
tiation of NPP safety were made. The design of
the basic facility was upgraded and improved with
due account of the vast experience in WWER-
1000/320 operation (all units of Balakovskaya
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NPP, units 1 and 2 of Rostovskaya NPP, units 1
to 6 of Zaporozhskaya NPP, units 3 and 4 of Ka-
lininskaya NPP, units 1 and 2 of Khmelnitskaya
NPP, units 3 and 4 of Rovenskaya NPP, unit 3 of
Yuzhno-Ukrainskaya NPP, units 1 and 2 of Teme-
lin NPP, units 5 and 6 of Kozloduy NPP; over 30
reactor/year experience).

The principles of reference and proven deci-
sion were used in design of the new plant to a
full extent.

Design of the facility, supply of equipment,
commissioning of the units were the responsi-
bility of Russia; only some auxiliary equipment
and construction materials were supplied by the
Chinese party. Chinese specialists also performed
assembly and construction works.

Such project was a unique one, despite the
availability of multiple reference decisions. That
is why designing and building had some draw-
backs that were eradicated in the course of the
facility construction. In particular, there was in-
tercrossing of routes, unexplainable pipe bends,
unaccessibility of equipment in maintenance.
The experience in these drawbacks eradication
was used in modernization of the 3rd and 4th
units design.

The decision to continue the second stage
of the project was taken with due account of the
positive experience in the reference units opera-
tion and the interest of the Chinese party in build-
ing units 3 and 4 jointly. Design of units 3 and 4
copies that of units 1 and 2 but with necessary
modernization and improvement based on the
experience in construction, assembly, commis-
sioning and operation of units 1 and 2.

In total 22 upgrades were made to the de-
sign of units 1 and 2 (approved in the Techni-
cal Contract). The most significant ones are as
follows: modernization of the essential cooling
intermediate circuit, substitution of materials of
the supercritical pressure and emergency cool-
ing system, modernization of the fuel assembly
control system, changes in the design of pipeline
supports and hangers and other technical and
design improvements that take into account the
experience in units 1 and 2.

The Russian party is responsible for all mod-
ernizations.

But upon the whole it is the first international
project of a sophisticated facility where a NPP
complex design scheme is applied on the basis of
division of spheres of responsibility for designing
various parts of the plant between Russian and
Chinese parties.

Unlike the first stage of the project where de-
sign was made solely by the Russian party, at the
second stage the designing was divided into two
parts: designing of the nuclear island was Russian
responsibility while designing of the non-nuclear
island was Chinese responsibility.

An entirely new mechanism of interaction be-
tween Russian and Chinese suppliers was used
in the designing process. The nuclear island de-
sign is linked to the non-nuclear island design by
means of the sophisticated exchange of interface
information between design organizations from
each party. When there is no immediate coopera-
tion between design organizations, complicated
interaction procedures must be used to approve the
requirements. While the major part of the interface
requirements seem to be acceptable by both the

parties, in some situations a compromise is the
only solution.

The design process becomes even more com-
plicated because the responsibility for the equip-
ment supply is also divided between the Russian
and Chinese parties while at the first stage of the
project it was Russia and CIS that supplied equip-
ment for the nuclear and non-nuclear islands; some
equipment was delivered by the third parties (HVAC
ventilation equipment, some heat-exchange equip-
ment (Alfa Laval), the main part of the instrumenta-
tion and control system Siemens)). While design
responsibilities are strictly divided between the
Customer and the Supplier, there is no such divi-
sion as far as supply of equipment for the nuclear
and non-nuclear islands is concerned. The Supplier
delivers equipment for the nuclear island, but the
Chinese also supply equipment for it (about 60
percent, some of the equipment is critical), besides
supplying equipment for the non-nuclear island.

As a result, the Russian party faces difficulties
in designing the nuclear island as the specifications
of the equipment supplied by the Chinese party do
not always conform to the project specifications,
though the requirements to the equipment have
been precisely specified by the Russian party.

Thus, to keep to the design dates, a compli-
cated interaction procedure of selecting equip-
ment with required specifications is to be used,
which takes a lot of time. The procedure includes
exchange of interface information between the sup-
plier of equipment and the designing organization.

Additional measures were taken within the pro-
ject to enhance the plant’s resistance to natural
disasters in light of the Fukushima-1 disaster in
March 2011. At the Fukushima, external power
supply systems and emergency diesel generators
broke down, and this resulted in disability of all
cooling systems and in core meltdown at units
1,2and 3.

It should be noted that Tianwan NPP construc-
tion was not delayed due to the accident, but Chi-
na’s government demanded as an ultimatum that
measures should be taken to prevent the influence
of any natural disasters upon the plant’s safety.

Several decisions have been considered.

In light of Fukushima disaster the most so-
phisticated and reliable method of enhancing NPP
safety is the decision implemented in AES-2006
project, i.e. passive heat removal from the steam
generators and containment. But the proposal was
declined because it would entail significant changes
in the project and larger investment.

To enhance the safety of the 3rd and 4th units,
it was decided to use mobile facilities of supplying
water to the steam generators and the cooling down
pond via special connectors of a transfer pump unit
with a diesel engine. The Chinese party for units 1
and 2 can use the same decision.

The taken decisions were reviewed in a special
report on the sufficiency of the measures.

Now the prospects of units 5 and 6 are dis-
cussed. It is probable that units 7 and 8 will be
built by Russia too. In this connection evolution
projects are noteworthy, such as AES-2006 and
WWER-TOI that use Russian state-of-the-art tech-
nologies and innovation approaches to design. The
projects will enhance Russia’s competitiveness in
the foreign market, and primarily in China, in rivalry
with such projects as EPR (Areva) and AP1000
(Westinghouse).
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CoBpeMeHHble MeToAbl o6ecrne4eHnsa ceEMCMOCTOMKOCTH
CTPOUTENbHbIX KOHCTPYKLIMU

AnHa TYMAHOBA, marucTpaHT Kadeapbl
«Kene3zo6eTOHHbI U KAMEHHbIe
KOHCTPYKLMM Hnxxeropoackoro
rocyfapCTBEHHOro apXUTeKTypHo-
CTPOMTE/NIbHOI0 YHUBEpPCHUTeTa.

Okoso 30% Tepputopumn Poccuiickoin depe-
pauum c HaceneHnem 6onee 20 MJIH YesloBEK
MOXeT NoBepraTbCs 3eMJIETPSAICEHNAM UHTEH-
CUBHOCTbIO CBbiLie 7 6ainoB. Ha Tepputopum
Cc ceiCMU4YHOCTbIO 7-10 6annoB pacnonoKeHbl
KPYMNHbI€ Ky/bTypPHblE€ U MPOMbILLIEHHbIE LieH-
TPbl, MHOFOYUC/IEHHbIE FOPOJa U HaceNeHHble
NyHKTbI. Bes 3Ta yacTb cTpaHbl NoABepKeHa
3emMeTpsiceHMAM, KOTOPble CONPOBOXAAIOTCS
pa3pylieHUAMU HECENCMOCTOMKUX 3JaHUNA U
COOPYKEHWUIH, TrMGenblo NIoJen U YHUUYTOXKEHU-
€M MaTepuasibHbIX U Ky/IbTYPHbIX LLeHHOCTe#,
HaKOMJIEHHbIX TPYAOM MHOIMUX MOKoJieHui. B
3NULEeHTpa/bHbIX 30HaX TaKUX 3emyieTpsice-
HUIA HepeaKo HapylaeTca GyHKLUOHMPOBaH1e
NMPOMbILLJIEHHOCTHU, TPAHCNOPTa, 3NEKTPO- U
BOJOCHAGXXeHUA U APYruMX }XU3HeoGecneum-
BaloLLUX CUCTEM, YTO BEAET K 3HAaYUTE/IbHOMY
MaTepuanbHOMY yuiepoy.

CunbHble 3eMNETPACEHUS C MarHUTyaom oT 5
[0 9 6an110B NMPUBOAAT K 601bLWIMM Pa3pyLIEHU-
SIM U YeNTOBEYECKMM KepTBaM. 3a BCIo UCTOPUIO
yenoseyectBa 0Kon0 80 MWIIMOHOB YeNoBeEK
norMéao OT 3eMNIETPACEHUIN U UX NPSAMBbIX MO-
CNeACcTBUI: NOXapoB, LiyHamu, 06BasnoB 1 np.

[lecaTKM TbiCAY YeNoBEK CTaNu XepTBamu
NOA3EMHOMN CTUXWMU B TeKylleM cTonetuu. Pas-
pylWuTENbHbIE 3EMNETPACEHUS NMPOU30LIIN B
UTtanuun, Kutae, MHgoHe3uu, Typunn, NpaHe n
APYrux cTpaHax. 3eMneTpsaceHne mMarHutyaomn
9,1 nopasnno AnoHuto. ITO CUNbHENLLIEE 3EeM-
netpsiceHnMe B M3BECTHOW MCTOPUM AMOHUU U
OAHO M3 CUNbHENLLIMX 3@ BCIO UCTOPUIO Cenc-
MWYECKMUX HabnaeHn B mupe. OfHaKo no Ko-
JIMYECTBY XEPTB M MacwTaby paspyieHnin OHO
ycTynaeTt 3emMneTpsaceHnsm B AnoHun 1896 wm
1923 (Taenenwemy no nocneacTBUsaM) rogos.
370 06bACHAETCA BbICOKMM YPOBHEM Pa3BUTHSA
CENCMOCTOMKOro CTPOUTENLCTBA B 3TON CTPaHeE.

Knaccudukayua cucrem ceicMO3aLLUTbI
CelcMUYECKME CUIbl HE ABASIOTCS UCKITIO-
YUTENbHO BHEWHWMU, @ TEHEPUPYIOTCH camom
KOHCTPYKLUMEN B npolecce ee KonebaHui.
3T0 06CTOSTENLCTBO 0GYCNaBNMBAET ABa MyTH
NOBbIWEHUA CEMCMOCTOMKOCTU COOPYKEHUN:
TPaAWLMOHHbIN, UMEIOLLIMIA LieNblo BOCnpuaTne
[IENCTBYIOLMX CENCMUYECKMX HArpy30K 3a CYET
Pa3BUTUS CEYEHMUIM KOHCTPYKUMK, U cneunanb-
HbIW, OCHOBAHHbIM Ha CHUXEHUN CEMCMUYECKUX
Harpy3oK 3a CYET LeneHanpaBaeHHOro uameHe-
HUS AMHAMMWYECKOMN CXEMbI Pab0Tbl COOPYKEHMS.
TpaAnuMOHHbIE MeTOoAbl NOAYYUINU LWIUPO-
KOe pacnpocTpaHeHWe B pa3/IMyHbIX CTpaHax,
NOABEPKEHHbBIX CENCMMUYECKON OMacHOCTHU, U
ABNSFIOTCA 06LLeNPU3HaAHHBbIMU. TpaauLMOHHas
cencMo3salluTa B OCHOBHOM OCYLLECTBSETCS
NyTEM CHUXKEHWUS MaCCbl KOHCTPYKLIMM U 3N1IEMEH-
TOB, NyTEM U3MEHEHMS KECTKOCTU KOHCTPYKLIMHK,
YBEIMYEHUS NMPOYHOCTU UCMONb3YEMbIX MaTe-
pyanoB, AOMOMHUTENIbHOrO apMUPOBAHMS CTEH,
Yy3/10B COMPSAXKEHUSA OTAENbHbIX 31EMEHTOB W,
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Puc. 1. O6wan KnaccupuKaluma cucteM ceiicMmo3aLuTbl

Puc. 2. KOHCTPYKTUBHbIE NpUMeEpbI cencmo3sa-
WKTLI Ha 6a3e onop

HaKOHeLl, NoCpPeACTBOM NpeaBapUTENIbHOIO Ha-
NPSKEHUS U BbIrTMOGAHUSA HECYLLMX KOHCTPYKL MK
CTPOUTENIbHOIO O6bEKTA.

3710 TPEBYET 3HAYUTENbHBIX AOMONHUTENbHbIX
3aTpart, CTPOUTENbHbIX MaTtepuanoB U CPeacTB.
Mpun 3TOM UBMEHEHWUE PAa3MEPOB KOHCTPYKLINM U
NPOYHOCTN MaTEPMANOB MPUBOAMUT K UBMEHEHUIO
TEXHONOrMM BO3BEeAEHUS 06bEKTA, YBETNYEHWNIO
YKECTKOCTU U BECA CTPOUTENBHOI0 06BbEKTA, YTO,
B CBOI 04epeb, Bbi3bIBaeT BO3pacTaHMe UHep-
LIMOHHOW Harpy3Kku. PaccmaTprBaemMble MeToabl
CeNcMOo3allnTbl He NPUroaHbl U 6ecnonie3Hbl Ans
MCMONb30BaHNS NMPU MHTEHCUMBHOCTSAX CEMCMU-
4eCKOro BO3eMCTBMSA CBbille AeBATH 6annoB.

CneumnanbHble MeToAbl CENCMO3alLUTbI BO
MHOTMX Cly4asix MO3BOSOT CHU3UTb 3aTpaThbl Ha
yCUNEHME N NMOBbLICUTb HaAEXHOCTb BO3BOAUMbBIX
KOHCTPYKLMUI. B nocnegHue gecatuneTtuns B Ano-
Huu, CLLUA, HoBon 3enaHauu, 6biBluem CCCP un
LPYrvx cTpaHax NpeanoxKeHbl 4ECATKU Pa3MYHbIX
TEXHUYECKUX pPELlEHUN cneunanbHON cencmo-
3alMTbl 34aHUN U UHKEHEPHbBIX COOPYXKEHUN.
MHorve n3a aTux NPeanoXKeHnn peann3oBaHbl
Ha npakKTuKe.

O6uwas KnaccudmKaLmsa CUCTEM CENCMO3a-
LNTbl B COOTBETCTBUU CO C/IOKMBLLENCS TEPMU-

HOMOTMeW B TeEOPUM BUOPO3ALLMUTLI BblAENAET
TPaAAULMOHHYIO U CNeLManbHY0 CEMCMO3aLLuTY,
a cneumanbHylo CENCMO3alLMTy NoApa3aenseT Ha
AKTUBHYIO (MMEIOLLYIO AOMONHUTENbHbLIN UCTOYHUK
3HEPruun) n NacCuBHyto.

B nutepatype onucaHbl NpeanoxeHus no
aKTMBHOW cencmo3alinTe, BKIOYaloWen ao-
NOJTHUTESTbHbIE UCTOYHUKM IHEPTUM U SNIEMEHTBI,
perynvpytouine paboTy 3TUX UICTOYHMKOB, OJHAKO
ee peanunsaumsa TpebyeT 3HaYMUTENbHbIX 3aTpaT
Ha YyCTPOMCTBO M 3KCMyaTaumio. 3TO UCKoYaeT
BO3MOXHOCTb LUIMPOKOro NPUMEHEHNS aKTUBHOM
CEencMo3alluThl 419 CTPOUTENbHbIX KOHCTPYKLUI.

CneumanbHble METO/bl MACCUBHOM CENCMO-
3aluThbl NoApPa3aenaoTCs Ha ceMcMoralleHme 1
cencmMon3onsauumio.

B cucTtemax cemcmoralleHus, BKIOYaoLWnX
nemndepbl U AMHAMUYECKUE racUTeNn, MexaHu-
yecKasi aHeprusa Konebniowencs KOHCTPYKLMU
NepexoauT B Apyrue BUAbl 3HEPruu, 4To NpUBOAUT
K aemMndupoBaHuio KonebaHun, Uan nepepac-
npegensieTcs oT 3aluaeMon KOHCTPYKLUMK K
racuTento.

B cuctemax cencmomnsonsumnm obecrneyu-
BAETCA CHUXEHWE MEXaHUYECKOW 3HEepruun no-
JlyYaeMOoW KOHCTPYKLIMEN OT OCHOBAHUS MyTeM
OTCTPOMKM 4acTOT KonebaHUM CUCTEMBI OT npe-
obnagaloLimx 4actoT BO3AENCTBUS.

CeHCMOHN3OoNSILHS 3QaHUH U COOPYIKEHUH

Haunbonblwee pacnpoctpaHeHe cpean cu-
CTeM cTauMoOHapHOM CENCMOU30NALIUM NOSTYHUNIU
cericmounsonupyolne pyHaaMeHTbl B BUe pe-
3UHOMETaSIMYECKMX OMOP U CKOMb3ALLMX OMop
MasTHUKOBOrO TUNa.

30aHKs Ha pe3MHOMETaINTMYECKMX OMOPHbIX
YacTsaX NOSYYMIIM LLMPOKOE pacnpocTpaHeHWe 3a
py6exoMm: B AnoHuun, AHrnuun, dpaHumuu. Uccne-
[I0BaHMWsl COOPYKEHWI Ha PE3UHOMETANINTMYECKUX
ornopax yKasblBatoT Ha MX BbICOKYK HaAEKHOCTb.

B HacTosiLlee BpemMs Ha MPaKTUKe UCNOoNb3y-
€TCsl HECKOJIbKO TUMOB PEe3NUHOMETaNTUYECKUX
yrnpyrux onop cxatus. HecmoTps Ha onpege-
JNIEHHbIE KOHCTPYKTUBHbIE OT/IMYMSA OMOP MEXAY
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Pe3iHo-METANNHYECKAR
ONopa co COMHLOBLIM
HUKOM

6)

B)

Puc. 3. 3aBucUMMOCTH «rOpU30OHTa/IbHaA cula — nepemMeLleHue» Aia coctaBa onop
a - ynpyruit matepuan (ctanb) ¢ TMHENHbIM 3aTyxaHUeMm;

6 — nnacTuuecKkuini matepuan (pesuHa);

B — cOYeTaHue YNnpyroro 1 niacTM4ecKoro marepuanos (cTanb + pe3uHa).

40y

Puc. 4. MMcTepe3uncHble NeTIM onop ¢ HU3KUM U BbICOKUM AieMndUpoBaHuemM

co60M, Hanpumep, 3aK/oYatoWmecs B HalM4mm
MW OTCYTCTBMU CBUHLOBOIO CepAeYHMKa, KOH-
CTPYKTMBHO OHM MpeacTaBastoT cobon Habop
yepeayoLumxcs PE3NHOBbLIX U CTallbHbIX IMCTOB,
3aK/I0YEHHbBIX MeXAy OMOPHbIMU CTaNbHbIMU
niacTMHaMu, CHaGXEeHHbIX OTBEPCTUAMMU NS
KpenneHns K KOHCTPYKLMSIM COOPYKEHUS.

YT0 3TO 03Ha4YaeT ¢ PU3UYECKON TOYKM 3pe-
HUA?

[Mpn BepTMKaNbHOM CXKaTUKW TaKoM Onopbl
pe3nHOBbIE C/IOM UCMbITbIBAIOT AedopMaLum,
6/IM3KME K OQHOOCHOMY CXKaTWto (MOCKOMbKY
TO/LMHA CNOEB PE3UHbI MHOrO MEeHbLUe aua-
MeTpa Onopsbl) U CTalibHble NAACTUHbI CUIbHO
OorpaH14MBaloT ropu3oHTanbHble agedopMaLimm
PE3NHOBbLIX CMOEB.

B 70 ke Bpems npu ropnu3oHTabHOM Harpy-
YKEeHWM TaKas KOHCTPYKLMA paboTaeT Kak MOHO-
NIMTHOE pe3nHoBoe Teno. Npu 3ToM pesnHa Kak
Martepuan, paboTaloLlni ynpyro, obecneynsaet
nedopmMaLnn B ropu30HTaNbHOM NOCKOCTY (purC.
3a).

CBMHLOBbIV cepAeyHMK ABnaeTca aemndu-
PYIOLLMM 3N1EMEHTOM, KOTOPbIA 3@ CHET CBOMUX
nnactnyeckmx gedopmaunin obecrneymBaeT CHU-
KeHune obwux gedopmaLinin onopsbl (puc. 3 6).

B cymme nonyyaetcs 4OCTaTO4HO «06bEMHbI»
rpaduK, KOTOPbIN OTPaXKaeT BbICOKYO AeMndu-
pYIOLLYIO CMOCOBHOCTb PE3MHOMETANSIUYECKMX
onop (puc. 3 B).

MHorocnonHole pe3vHoOMeTaNn4yecKkue
onopbl ABASIOTCA IEFKO U3roTaBIMBaEMbIMU
npocTeiWwmMn n3onatopamu. MNpu NpoexkTUpo-
BaHWW AaHHbIX ONop Tpebyemble 3HAYEeHUs UX
napamMeTpoB lerko noabupatoTcs 3a CHET U3-
MEHEHUS Yucna M TOMLWMHbI OTAENbHbIX CMOEB.
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Cuctema cencmMon30nsLMmM ¢ NPUMEHEHMEM pe-
3WHOMETANINIMYECKUX OMOP 3HAYUTENLHO YBENU-
YnBaET 3aTyxaHue KonebaHWi 1 NoYTU B 2 pa3a
yMeHbLUAeT peakuuto 3aaHns Npu CeMCMUYECKOM
BO3JENCTBUM, B 2-3 pasda yMeHbLLAs OCHOBHOW
nepunog co6CTBEHHbIX KonebaHum.
[epBOHaYanbHO TakWe OMOpbl HALWAU NpK-
MEHEHWE B OCHOBHOM MPW KOHCTPYMPOBAHWUM

ornop MOCTOB, B Ja/ibHENLIEM, B NEPBYO OYe-
peab yeunuamu cneymnanmcto dpaHumm, Hosown
3enaHguu, CLWA, AnoHuu, UTannmn KOHCTPYKLMK
pe3nHOMETa/NTUHECKMX OMop Bbln YCOBEPLLIEH-
CTBOBaHbI M CTanM WMPOKO NPUMEHSATLCS AN
CEeNcMOoun30MAL MU CTPOUTENbHBIX 0GbEKTOB.

CyuTaeTcs, 4YTO NPUMEHEHWE TaKMUX OoMnop
BecbMa 3QPEKTUBHO M SKOHOMUYECKM LieNleco-
06pas3HO He TONbKO BO BHOBb CTPOSILLMXCS 0Ob-
€KTax, HO 1 B Lie1six o6ecneyeHns cCeMcMOCTOMKO-
CTU CTPOUTESIbHBIX 06 LEKTOB CTapOM MOCTPONKH,
0CO6EHHO 419 34aHUI, UMEIOLLMX aPXUTEKTYPHYIO
M UCTOPUYECKYIO LIEHHOCTb, MEpPEecTporKa KoTo-
pbIX B NpoLecce aHTUCEMCMUYECKOIO YCUTEHUS
HexkenartesbHa.

MasiTHMKOBbIE CKOMNb3SLIME OMNOopbI, NPeaHa-
3Ha4YeHHbIE 4J19 OTAENEHNS TPYHTa OCHOBaHUS OT
COOPYKEHUS, ABNSIOTCS a/lbTEPHATUBOW PE3UHO-
MeTa/NIMHECKMX OMNOp.

Onopa CoCTOMUT U3 ABYX OMOPHbIX MJIUT CKOSb-
YKEHUS C BOTHYTbIMU MNOBEPXHOCTAMMU CKOJTbXKEHUS
M onopHoro 6alimaKa, Haxoaawerocs B CKOJb3-
SLLLEM KOHTaKTe C MOBEPXHOCTAMM OMOPHBbIX MINT.

[Mpn ncnonb3oBaHUM MasSTHUKOBOM CKOMb3-
AlLEen onopbl YacTb NepeaaBaemMon Ha cUCTeMy
KWMHETUYECKOM 3HEPTUMN 3EMIIETPACEHUS NPE06-
pa3yeTcs B MOTEHLMabHYIO 3HEPruto. ns aToro
pacnonoxeHHas Ha CTOpOHe 3jaHns YacTb OMNopbl
cMelaeTcs noj AencTBMeM Ha dyHaameHT 60-
KOBbIX CMJ1 U3 CBOEr0 YCTOMYMBOIO MOJIOKEHUS
paBHOBECHS], MPWU 3TOM aHaNOrM4YHO MasTHUKY
4acTb KMHETUYECKOMN 3Heprun npeobpasyeTcs
B NOTEHUMaNnbHYy0. ECNv U3 NONOXKEHUS paBHO-
BECHS MPOUCXOANUT MaKCHManbHOE OTKIIOHEHUE
W, cnefoBaTesibHO, 3aHMMAaEeTCs MOMOXKEHNE C
MaKCvMManbHOW MOTEHUMANbHOW 3HEepruen, To
Macca 3[aHusa coBepluaeT o6paTHOE MasTHUKO-
BO€E ABWXEHWE U CMeLLaeTcs B APYry0 CTOPOHY,
npoxoas 4epes TOUKY YCTOMYMBOro paBHOBECHS.
Takoe 3aTyxatolee KonebaHWe NpoaoKaeTcs
[10 TeX nop, Noka Macca, NoAo6HO MasTHUKY, He
M3pacxoyeT COOBLLIEHHYO eVl NepBOHaYabHy0
3HEPrUIO M HE NPUIET B NOJIOXKEHWE PABHOBECUS
B COCTOSIHUM MOKOS.

Takue onopbl, IBASIOLIMECH AONTOBEYHbIMMU,
NPOYHbIMU, HE TPEBYIOLWMMHM yX04a U AelleBbIMMU,
npv 3Tom o6ecnevymBaloT TOYHbIM BO3BPaT B MO-
NIOXEHWE paBHOBECUS e nocne 60/blNX Ha-
rPY30K M ANUTENBHOIO BpeMeHM nokos. Onopa,
KoTopasi n 6e3 Toro o6ecrne4ymMBaeT No cpaBHEHUIO
C ornopamMu U3 31acTOMEPOB MPEUMYLLECTBO MO
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Puc. 5. CKkonb3slimne ceicMon30/MpyioLLLMe onopbl MaATHUKOBOrO TUNa




3aTpartam, NpuMeHuMa ans 34aHum ¢ ManbiM Be-
COM W ANsl 34aHUM C MEHSIOWENCA Harpy3Kon.
Kpome Toro, He6onblas BbiCOTa MagTHUKOBBIX
CKONb3ALLMX onop o6ecnevymBaeT BO3MOXKHOCTb
[leleBOro JOOCHaLLEHUS CYLLLECTBYIOLIMUX 3AaHUMNA.

BsazkocTHble gemndepbl

3HauuTenbHbin aPdEKT raweHns Koneba-
HUI MOXKET 6blTb JOCTUIHYT NMYTEM MCMNOJIb30-
BaHUA creuunanbHbIX MNOMNOTUTENEN IHEPTrun
(nemndepoB), o6nagaloUMX MNOBbILWEHHBIMU
anccunaTtMBHbIMUM cBOMCTBaMU. Maea aemndu-
pPOBaHMS 3aK/10YaETCS B pacCeMBaHUN SHEPrum
CencMMUYECKOro BO3AENCTBUSA, NepeaaBaemMon
COOPYKEHWIO, BMECTO TPAAULMOHHOIO yBENNYeE-
HUWS COMPOTMBASEMOCTH JaHHOMY BO3ENCTBHIO.

BA3kocTHble gemndepbl, B OCHOBHOM,
BKJtOYAlOT B Cce6A LMAMHAP, 3aMNOJIHEHHbIN
CUIMKOHOBOW XMWAKOCTbIO (Macno uin MacTu-
Ka) ¥ NopLleHb, KOTOPbIM pa3aenseT ux Ha aBe
Kamepbl 1 CBOGOAHO [ABUXKETCS B 060MUX Ha-
npaBieHusx.

PaccenBaHue aHeprum JOCTUraeTcs no Mepe
NPOABUXEHNS MOPLLHA B LMAUHAPE. Bo3HUKalo-
LMe Npv 3TOM CHUJTbl BA3KOIO TPEHUS MO3BOSISIOT
3HAYUTENbHO CHU3WUTb CENCMUYECKME KoNnebaHma
npu 3eMIETPSCEHNN.

Heo6xoaMMo OTMETUTb, YTO TaKMe CUCTEMBI
No3BONSAIOT BEPHYTb 3JaHUe B UCXO4HOE NOoso-
YXEHMWe nocne npekpalleHnss cencmMmyeckoro
BO3AENCTBMS.

MHorue n3 npeactaBneHHbIX METOAOB CENCMO-
YCUNEHUS TPEBYIOT aNbHENLLIMX KOPPEKTUPOBOK
B pacyeTax U MPOEeKTUPOBaHWMU, TEOPETUHECKHUX U
NPaKTUYECKUX UCNbITAHWUI, OAHAKO UX NPUMEHEHUE
npv NpaBWIbHOM MPOEKTUPOBAHMM MOXKET 3Ha-
YWUTENBbHO NMOBbLICUTb TAKNE XapPaKTEPUCTUKM KaK:

e HAAEXHOCTb 3aaHUM

e 3KOHOMMYECKME NOoKasaTeNm 34aHuni

e OTCYTCTBME HEOOXOAMMOCTM BOCCTAHOBMU-
TeNbHbIX PAa6OT NOCNE CUMbHbIX 3EMNIETPSACEHUN

e KOMG®OPTHOCTb MPOXMUBAHUS ANS KUTENEN.

M 4yT0 camoe rmaBHOE — MO3BONSET COXPAHUTb
WU3HU MHOTUX NtoAEN.
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Modern methods of earthquake proofing

Anna TUMANOVA, Reinforced Concrete
and Stone Structures Department, Nizhny
Novgorod State University of Architecture
and Civil Engineering

About 30% of the whole territory of the
Russian Federation populated with more than
20 million people is exposed to earthquakes
with intensity over level 7. The areas with
seismicity of 7-10 accommodate large cul-
tural and industrial centers, many large and
small settlements. This part of the country
is exposed to earthquakes that kill people,
destroy non-earthquake proof buildings and
structures, material assets and objects of
cultural value inherited from previous genera-
tions. Work of enterprises, transport, power
and water supply and other utility systems in
epicentral areas is often disrupted causing
a significant material damage.

Powerful earthquakes with magnitude 5 — 9
cause great damage and casualties. The history
of mankind has seen death of 80 million people
in earthquakes and their direct aftereffects: fires,
tsunami, landslides etc.

Tens of thousands have fallen victim to the
underground beast in this century. The last earth-
quake that hit Japan had a magnitude of 9,1. This
has been the largest earthquake in the known
history of Japan and one of the most powerful in
the world history of seismic observations. However
as for casualties and damage it is inferior to the
earthquakes in Japan in 1896 and 1923 (the
worst aftermath). It can be explained by a highly
developed antiseismic construction in this country.

Classification of earthquake protection
systems

Seismic forces can be not only external but
they can be generated by structures themselves
during their oscillations. This has determined the
two principal classes of earthquake proofing tech-
niques: the traditional ones aiming at resistance
to seismic load through advanced design of cross-
sections of structures, and the special ones based
on decrease of seismic loads via purposeful change
of the dynamic scheme of building operation.

Traditional methods have been widely adopt-
ed in different countries exposed to seismic risks,

and are universally recognized. Traditional seis-
mic protection is generally carried out through a
decrease in weight of structures and elements,
increase in rigidity, increase in strength of materi-
als used, additional reinforcement of walls, joints
of separate elements, and by means of prestress-
ing and bending of load-carrying structures.

This calls for additional investment, construc-
tion materials and equipment. Changes in dimen-
sions of structures and strength of materials
lead to the necessity to use a different erection
technology, increase in rigidity and weight of the
project resulting in an inertial loading increase.
The methods of seismic protection under con-
sideration are not applicable and useless with
magnitudes over 9.

Special methods of seismic protection in many
cases allow reduction of reinforcement cost and
increase reliability of erected structures. In the last
decades in Japan, USA, New Zealand, the former
USSR and other countries dozens of various spe-
cial seismic protection solutions were developed.
Many of them have been put into practice.

Special methods of passive seismic protec-
tion are classified as seismic suppression and
seismic isolation.

In the seismic suppression systems, which
include dampers and dynamic absorbers, the
mechanical energy of an oscillating structure is
transferred into other types of energy resulting
in oscillation damping, or is redistributed from
the protected structure to the absorber.

Seismic isolation systems provide a decrease
in the mechanical energy received by the struc-
ture from its foundation by detuning system
oscilations and dominant external oscillations.

Seismic isolation of buildings
and structures

The most widely used systems of stationary
seismic isolation are seismoisolating foundations
in the form of steel-rubber supports and sliding
pendulum seismic isolators.

Buildings based on steel-rubber supports
are extensively used in Japan, England, France.
Analysis of such structures shows their high re-
liability. Currently a few types of steel-rubber
elastic compression supports are used. Despite
certain structural differences between supports,

consisting, for instance, in presence of absence
of a lead core, in general, all of them are sets of
alternating sheets of rubber and steel between
basic steel plates with fixation holes.

Sliding pendulum seismic isolators intended
for separation of foundation soil from the struc-
ture are alternative of steel-rubber supports.

Such supports are durable, strong, cheap
and do not require maintenance. They provide
accurate return to the equilibrium position even
after taking big loads and long rest periods. Such
a support being a lower cost solution in com-
parison with elastomer supports is applicable
for buildings with a small weight and variable
load. Besides, a small height of pendulum sliding
supports allows low-cost additional equipping of
existing buildings.

Viscosity dampers

A significant effect of oscillation damping can
be attained through the use of special energy
absorbers (impulse neutralizers) with improved
dissipation properties. The idea of damping con-
sists in dissipation of seismic energy transferred
to a structure as opposed to a traditional increase
in resistance to this seismic energy

Viscosity dampers usually consist of a cylin-
der filled with a silicone fluid (oil or mastic) and
a piston, which divides it in two chambers and
moves freely in both directions.

Energy dissipation occurs as the piston
moves inside of the cylinder. The occurring resil-
ient friction forces allow a considerable reduction
of seismic oscillations during an earthquake.

It is noteworthy that such systems allow
bringing a building into its initial position after
seismic effect stops.

Many of the presented seismic reinforcement
methods call for further corrections in calculations
and design, theoretical and practical testing. How-
ever, their application, provided design is correct, can
significantly improve the following characteristics:

e reliability of buildings;

e economic efficiency of buildings;

e no recovery work necessary after powerful
earthquakes;

e increased comfort for residents.

But the most important thing is that these
methods save lives.
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Muxaun FOPOXOB, un:xeHep 2-#
kateropumu BKI 2/6 OFCBK, OAO <HUA3MN»

OCHOBHbIM MoOTpebuTeneM TEXHUYECKOM
BoAbl Ha ASC ABNAIOTCH CUCTEMbI OXNaXKAEHUS
o6opygoBanus. lNpegycmaTpmBaeTcs 3 CUCTEMbI
oxflaxaeHus:

— CcHUCTEMa OXNaXAeHWs OCHOBHOro obopy-
[oBaHus;

— cUCTeMa OXNaXKAeHUs HEOTBETCTBEHHbIX
noTpeéutenen;

— CUCTEMa OXJTaxeHNs OTBETCTBEHHbIX Mo-
TpebuTenen peaktopHoro otaeneHus (PO).

Cuctema oxnaxfeHus OCHOBHOro obopy-
[OBaHua npeaHa3HavyeHa ANns oTBOAA Tenna
OT KOHAeHcaTopoB Typ6WH, BCMOMOraTe/ibHOro
060pyf0oBaHWA Mall3ana BO BCEX PEXMMaX HOP-
MaJibHOM 3KcnnyaTaumun. MMeHHO 3aTa cuctema
6yfeT paccMaTpMBaTbCs B HACTOsILLEN CTaTbe.

OCHOBHbI€ COOPYXKEHWS CUCTEMBI:

— oxnaguTens;

— Tpy60oNpoBOAbl U KaHanbl NOAa4YM U OTBO-
[a BoAbl;

— HacocHasl CTaHLuS.

[ns oxnakaeHus BoAbl BO3MOXHbI crefyio-
LMe CXeMbl CUCTEMbI OXNaXKAEHUSA:

— NPSAMOTOYHAs (MM MPAMOTOYHO-060POT-
Has). B HacToswee BpeMs 3anpelleHa BK PO ana
NPUMEHEHMWS B CUCTEMAX OX1aXKAEHUS Ha BHOBb
NpoeKTUpyeMbIX 1 cTposiumxca ASC;

— 060pOTHas C UCMONb30BaHNEM B KayecTBe
oxflaguTenemn BoLOXpaHUIULL-OXlaauTenemn nnm
GallEeHHbIX FpagnpeH.

BbIGOp cxeMbl OXNaXAeHUS 3aBUCUT OT KOH-
KpeTHbIX ycnoBui pacnonoxenus ASC u, npexae
BCEro, OT HAa/IMYMSA KPYMNHOrO UCTOYHWKE BOAbI, @
TaKXe onpegensierca Tpe6oBaHMSMM Mo 3aluTe
OKpYyXaloLen cpeabl.

OnbIT NPOEKTUPOBaHUS NOKa3all, YTo UCMOSb-
30BaHWe NPSMOTOYHOM CXEMbI OXNTaXAeHWs, TaK
€ KaK 060pOTHO-NPSMOTOYHOM M 060POTHOW C
MCMNONb30BaHNEM BOAOXPaHWINLL-OXNaauTenem
BO MHOTMUX C/ly4asx CTaJlKMBaeTCs C UHTepeca-
MU OXpaHbl OKpYXKalolen cpeabl, Kpome Toro,
co3jaHue BoAOXpaHunuLLa-oxnaautens Tpedyert
3HaYMTENbHBbIX NIOWAaAEN U KanuTanbHbIX 3aTpaT
Ha CTPOMTENbCTBO.

B cBS131 ¢ iedunumMTOM NpecHom Boabl, yaopo-
YKaHWeM 3eMeNbHbIX pecypcoB, TPe6GOBaHUAMM
OXpaHbl MPUPOAbLI, HECMOTPS Ha 60NbLUYIO CNOXK-
HOCTb Y CTOMMOCTb FPaMpeH Mo CPaBHEHUIO C
APYrMMu oxnaamTensimu, 60NbWKUHCTBO KPYMHbIX
A3C — KaK HOBbIX, TaK M PacLUMPSIOLMXCS — Ha-
MeyaeTcs 6a3mMpoBaTh Ha 060POTHbIX CUCTEMAX
oxJlaxaeHus ¢ 6alleHHbIMU FPaanPHAMM.

[pafMpHU NO TUNY MOXHO NOAENNUTbL Ha MUC-
naputenbHble (puc. 1) 1 cyxue.

McnapuTtenbHas rpaguMpHa COCTOMT U3 che-
[YIOLMX OCHOBHbIX YacTew:

— BbITSI)KHOM /6 6alHu;

— OPOCUTENIbHOI0 YCTPOUCTBA;

— BOJOCOPOCHOro 6accenHa;

— BOJOY/NaBAMBaloOLLEero ycTponcTaa.

Oco6eHHOCTU PabOoTbl CUCTEMBbI OXNaXaeHUs
OCHOBHOro 060pyA0BaHUS Ha MCMapUTENbHbIX
rpagupHaxX:

— Heo6XoAMMOCTb MPOAYBKU AN noaaep-
YKaHUS BOAHO-XMMWYECKOr0 peXmMmMa CUCTEMBI
OoxN1aXKAeHMs OCHOBHOIo 060pyaoBaHus (puc. 2);
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Puc. 1. UcnapuTtenbHble rpagupHu HoBoBopo-
HexcKkom AJC / Fig. 1. The wet cooling towers of
the Novovoronezh nuclear power plant

UcnapeHue + yHoc /
Evaporation +
entrainment

NCcTOYHUK Boabl /
Water source

Mopnutka /
Makeup

Mpoayska / Purging

OT notpe6utenen mawsana /
From turbine room users

K notpebutenam
mawsana / To turbine
room users

Puc. 2. Cxema pa60oTbl CUCTEMbI OXJ1AXKAECHUSA
OCHOBHOI0 060pyA0BaH1sA C NPUMEHEeHUem
ucnapurenbHou rpagupHm / Fig. 2. Wet cooling
tower system operation scheme

— Heob6X0AMMOCTb Nojaym 06aBOYHOM BOABI,
npefycMOTPEHHOM ANs BOCMONHEHWUSA NOTEPb (MC-
napeHwve, yHoc, npoayBKa) (puc. 2).

OCHOBHbIE MUHYCbl PAab0Tbl CUCTEMbI OX/1aXK-
[IeHNS Ha UcnapuTenbHOM rpaaupHe:

— NOTPEeBGHOCTL B NOANUTOYHOM BOAE, 06beM
KOTOpOW, Hanpumep, Ana 610KoB 3, 4 PocToBCKOM
A9C cocTaBnset B cpeaHem 4500 m3/4 unun 39,5
MAH M3/roa (Ta6n. 1). ns cpaBHEHUS 3TOT 06b-
€M 3KBWBaNEeHTEH HenpepbiIBHOMY NOTpebNeHnIo
BOZAbl CpeaHUM ropoaom ¢ HaceneHnem 500.000
4yenoBek;

— OrpaHUYeHHOCTb BbiGOpa NIoLWaKu CTPo-
utensctea A3C (TIC) n3-3a HEO6XOANMOCTU NPU-
BSI3KM K MOCTOSIHHOMY MCTOYHWMKY BOAOCHabKe-
HUSA. 3aTpaTbl Ha BO3BeAeHWe BOA03ab0pPHbIX

[loBblLLEeHUE IPDEKTUBHOCTU COEPEKEHUSA BOAbI
B cuctemMax oxnaxageHua A9C. Cyxune rpagmpHu

COOPYEHMWI, BOAOBOAOB, BKJOYas CTOMMOCTb
OTYYK/AEMbIX 3EMENb;

— HEeBO3MOXHOCTb cTpouTenbeTea A3C (TAC)
B pPervoHax ¢ HegoCTaTo4HOM 06ecnevyHoCTbio
BOZOM UM NPaKTUYECKM NOHLIM €€ OTCYTCTBUEM;

— Hann4yue BbIGPOCOB BOASHOro napa B aT-
Mocdepy (puc. 3), KOTopble MOTYT OKa3biBaTb
BAUSIHWE Ha aTMOocdhepHble npoLecchl (06neae-
HeHWe A0POr M NNHWI 3neKTponepeaaY, 3aaHui
N COOPYKEHUI; TyMaHOO6pa3oBaHue).

Kpome Toro, Poccuen 6bin patuduumnpoBaH
KWOTCKMIA NPOTOKO/, CyTb KOTOPOTO 3aK/TI0HaETCs
B OrpaHWYeHUM aHTPOMOreHHbIX BbIGPOCOB Nap-
HWKOBbIX ra30B B aTMocdepy. XoTa noj napHUKo-
BbIM ra3oMm 4Yalle BCEro NoHWMaloT YreKNUCbIv
ras, HO, Kak U3BECTHO, MapHUKOBLIN 3PDEKT B
cpefHem Ha 78% obycnoBrieH napamu BoAbl U
TONbKO Ha 22% yrnekucnbim razoMm. Hosoe co-
rnaweHune, KoTopoe 3aMeHUT KMOTCKMI MPOTOKO,
6yneTt coaepKaTb 0AMHaAKOBbIe Tpe6oBaHUS KO
BCEM Pa3BUTLIM CTpaHaM: CHU3WUTb BbIGPOC Nap-
HUKOBBbIX ra3oB Ha 25-40% K 2020 rogay.

Bcex BbllleHa3BaHHbIX HEAOCTATKOB B MOJ-
HOM Mepe UK MPAKTUYECKU MONHOCTLIO NLLIEHbI
CyX1e rpagnpHu:

e cOpacbiBas Nulb TEMNO U YUCTbIA BO3-
[lyX, CUCTEMa CYXOro OXNaXKAeHWs! He Bbi3blBaeT
BPEeAHbIX 9KONOTMYECKMX BO3AENCTBUI U B TO
e Bpemsl ycunmBaeT He3aBUCHUMOCTb 3NIEKTPO-
CTaHUMIM OT HaNM4Ms BOAHbIX PECYPCOB;

e ynpouiaeTtcs BbIGOP NIOWaaKu u3-3a oT-
CYTCTBMS MPUBA3KM K MCTOYHWMKY BOJOCHAGKe-
HWSI, UCKTIOYaAtoTCA 3aTpaThl HA BOL03a60pHbIE

Puc. 3. BbiGpoc BoAsSIHOro napa rpagupHs-
mu KanunnHckon A3C / Fig. 3. Water vapor
emission by the cooling towers of the Kalinin
nuclear power plant

Ta6nuuya 1. PacyéTHble MaKcuMalibHble pacxofbl NOANMUTOYHOW BOAbI HA NpuMepe 6J10KoB 3, 4
PocTtoBcKoi A3C / Table 1. Maximum design consumption of makeup water by units 3, 4 of the

Rostov nuclear power plant

MapameTpbl
HaumeHoBaHue notepb

nerom 3umMon
MoTepu BOAbl B CUCTEME OXNTaXAEHMSA OCHOBHOIO 060pYyAOBaHHMS:
— uUcnapexue, M3/4 2516 2023
— yHoc, M3/4 88,4 88,4
— npoayBKa, M3/4 1700 1700
O6LecTaHUMOHHbIE NOTPEGUTENN TEXHUYECKOW BOAbI:
— yctaHoBku 0OY, M3/4 398 398
— XBO (noanuTKka 6pbl3rasbHbix 6accenHoB), mM3/4 17 17
BCEIO: 4719,4 4226,4
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Puc. 4. CounHcKkaa TIC, r. Coun, KpacHopgap-
cKuii Kpa# / Fig. 4. The Sochi thermal power
plant

COOpPYXEHMS 1 BOLOBOAbI, BK/IOYas CTOMMOCTb
OTYYX/AEMbIX 3EMENb;

e HEe3aBWMCMMOCTb OT BOJHbIX pecypcoB obe-
crneynMBaeT He TONbKO COKpalleHue 3aTpaT Ha
BO/ly, HO M COKpallaeT BPeMS COrnacoBaHUs Ha
CTPOUTENbCTBO 3N1EKTPOCTaHLMM Gnarogaps uc-
K/TIOYEHUIO BOAbBI M3 Kpyra paccMatpuBaeMblxX
3KONIOrMYECKNUX GaKTOPOB;

e VCK/OYaeTcs BbIGPOC BOASHOrO napa B
atmocoepy;

® PEe3KO CHWXKaeTcs NoTpebHOCTb B BOAO-
CHabXXeHWK, UCKNIoYaeTCs NoANUTKA U NPOAYBKa
rpagvpeH.

Bbi60op B N0Ab3y 3/EKTPOCTAHLUMK C BOOO-
cbeperaloLlen cMCTEMOW OXNaxKaeHus (C npu-
MEHEeHMEM CyXUX rpafaupeH) npeaocrtaBnget
BO3MOXHOCTb Pa3BUTUSA LLENIOr0 pernoHa npu
OAHOBPEMEHHOM COXpaHeHWu BOAbl Ans 6yay-
LLLero 9KOHOMMYECKOro pocTa.

OCHOBHbIM HEJOCTATKOM NMPUMEHEHUS CYXOro
oxnaxaeHus ABnsoTca 6onee BbICOKME MHBECTU-
LIMOHHbIE pacxodbl, @ TaKKe CoOKpalleHne MOoLL-
HOCTM 3/IEKTPOCTaHLMM B NETHWUM Nepuoa (M3-3a
6051ee BbICOKOM TemMepaTypbl Oxnaxaatollen
BoAbl). K npumepy, npuMeHeHne Cyxmx rpagupeH
Ha A3C-2006 npuBeaeT K yaenbHOMY yA0pOXKa-
HUIO CUCTEMbI OXNaXKAEHUS LUPKYNALUOHHOM
BOfbl B 2 pa3a (Ha~1,5 mnpa py6.) npu coKpalle-
HWM KanuTanbHbIX 3aTpaT No MalMHHOMY 3ay Ha
0,9-1,0 mnpA py6., T. . CyMMapHOe yBeNnyYeHne
KanaaTpaT no 3Hepro6/10Ky coctaBuUT okono 0,5
MApa py6. OfHaKO NPYMEHEHME CyXUX FpaanpeH
CHMMaeT Bce BoMnpochkl nNo Bosgenctamio A3C
Ha OKpYXaloLlylo cpefy, TaK KaK cuctema BO3-
[YWHOro OXNa*KAeHUa LMPKYNALMOHHOW BOAbI
Hanbonee COBMECTMMaA C OKPYXKatoLen cpeon.

Ha Ttepputopumn Poccun n 6biBliero CCCP
Cyxue rpagmpHu 6blin yctaHoBeHbl B 1970 T.
Ha PasgaHckon TPAC B ApmeHuu, B 1973 T. Ha
BununbuHckon ATIL, (HykoTKa). Cyxue rpagnpHm
npumeHsioTes Takxke Ha MIY-TAL, B Coun (puc. 4)
n MNry-TaL, Kotopas o6ecneynBaeT aHEProcHab-
»eHne MocKBa-cuTw.

Bo BceM Mupe cucTeMa oxnaxaeHus ¢ npu-
MEHEHWEeM CyxMX rpajupeH MCronb3yeTcs Ha
3NEKTPOCTaHLMAX 0OWen CyMMapHOM MOLLHO-
cTbio 60nee 20.000 MBT (puc. 5, 6).

Cyxue rpaiMpHu fenaTcs Ha ABa TMna: ¢ ecte-
CTBEHHOW M NPUHYAUTENbHON TArow. B otnymne ot
rpaavpHU C NPUHYAUTENbHON TArOM C OCEBbLIMU
BEHTUNSATOPaMu, B rpagupHe C eCTeCTBEHHOWM
TArOM NOTOK BO3yXa cO3jaeTcs 6€e3 KaKux-nu-
60 3aTpaTt 3HEepPruu: CUbl eCTECTBEHHON TAMM
nepeaBuraloT NOTOK OXNaxjalowero Bo3ayxa,
nomMmoras eMy nponTv Yyepes TenI006MEHHUKN
(oxnaguTenbHble AenbThl), NOAHATLCS B rpaaupHe
1 BbIWTU Yepes ee ycTbe (puc. 7).

Kak BapuaHT, TennootsoasiuimMe NoBepxHo-
CTH, T. €. «OXJTaANTENbHbIE ENbTbl», MOHTUPYIOTCS
BEPTMKANbHO MO OKPYXXHOCTU rpaanpHu. Oxnagu-
TenbHas Aenbra SBASeTCs caMoHecylen co6op-
HOWM KOHCTPYKLMEN. OHa UMEET KECTKYIO pamy C
TPeyronbHbIM NONepeyHbIM ceveHnem. B rpagup-

Puc. 5. Cyxue rpaaupHu le63e u Aganasapbl,
Typumsa. 2310 MBT / Fig. 5. Dry cooling towers
in Turkey, 2310 megawatt

Puc. 6. Cyxue rpaaupHu laxua Papxau, UpaH.
750 MBT / Fig. 6. Dry cooling towers in Iran,
750 megawatt

Cyxasi rpa;iMpHsi C eCTECTBEHHOW

MapoBas Typ6uHa / M . .
Steam turbine Taron / Dry cooling tower with natural
draught
CMelumBaloWwmit KoHaeHcaTop / i'} o .
e T e e B 1 MoTok Bo3ayxa / Air flow
i i
BoasHOM LMPKYNALMOHHBIN Hacoc / Tennoo06MeHHUKN
Water circulation pump («oxnaxkaatoLme aensTbl») /
Heat-exchangers

C ectectBeHHoM Tarow / Natural draught

MapoBas TypbuHa /
Steam turbine

-

P

CmelunBatoLWmin KoHgeHcatop /

L MoTok Bo3ayxa / Air flow

T Cyxas rpafiMpHsa ¢ NpUHyan-
TenbHou TAroi / Dry cooling
’ tower with forced draught

Mixing condenser

P

Water circulation pump

BoasiHOM LIMPKYNSLMOHHBIA Hacoc /

Tennoo6MeHHUKK
(«oxnaxkpatowme fensrbl») /
Heat-exchangers

C npuHyautenbHou Tarow / Forced draught

Puc. 7. Cxema pa6oTbl CUCTEMbI OXNaXKAEHUS Ha cyxux rpaaupHax / Fig. 7. Dry cooling tower system

operation scheme

He oxnaguTenbHble AenbTbl 06bIYHO Pa3buTbl Ha
cekumnn. OxnaguTenbHble AenbTbl 06beANHAIOTCS
B MOAynn, 06bI4HO Mo 20 WTYK B OAHOM Mozyne,
KOTOpble, B CBOIO 04epefb, rpynnupyrloTcs B He-
3aBWCUMblE CEKTOPbI, COeANHAEMbIE MO BOASHOM
CTOPOHE MapannenbHo Mexay cobon. B oaHon
yCTaHOBKe 06bI4HO MMeeTcs 4-6 TaKuMx CEKTOPOB.
Kaxabl ceKTop MOXeT paboTaTb KaK camo-
CTOSTENbHbIA LMPKYASLMOHHBIN KOHTYP (pUc. 8).

[na yMEeHbLIEHUS UK yCTpaHeHUs addeK-
Ta CHWXEHUS MOLLHOCTU, BblipabaTbiBaeMoMn
3/IeKTPOCTaHLUMEN B NETHUI NEepuos, BO3MOXK-
HO MPMMEHEHWE (KaK OAMH N3 BapuaHTOB) KOM-
6GUHUPOBAHHON CUCTEMbBI CYXOro/opoLlaemoro
OoXNTaXKAEeHUSA, COCTOSILLEN U3 TPaAUPHMU CyXOro
OXNIaXKAEHUS M BCOMOraTe/lbHOro opoLaeMoro

oxnagutens (puc. 9, 10, 11). bonbLyto YyacTb roga
cuctema paboTaeT B CyxOM PEXMUME, a B KapKui
nepuoa oxnagutenu obecneymBatoT oxnaxaeHve
BO/bl HUXe, 4eM TemnepaTtypa atMochepHoro
BO3Jyxa Mo CyxoMy TepMOMeTpy Ha 7-14 °C.
Ho npwu atom notpebyetcs He6O/blLOE (OTHOCK-
TeNbHO UCMapUTENbHbIX FPaAUPEH) KONMYEeCTBO
noanUTOYHON BOAbI.

Ha ocHOoBaHWM AaHHbIX OAHOIO U3 MPOM3BO-
AUTenen BCrnomMoraTenbHbIX OpoLlaeMblX OX1aau-
Tenen (EGI — Contracting Engineering Co. Ltd.),
npu opoLleHnn ToNbKO 5% OT o6Len nnowaan
TEenJI006MeHHOM MOBEPXHOCTH (MOAY/IM BCMOMO-
raTesibHbIX OXJlaguTenen) obLnin TeNNOCheM Ha
Cyxow 6alleHHOM rpagupHe ¢ ecTeCTBEHHOM Ts-
ron yBennunBaetcs novtv Ha 12%. MNpu atom 3a
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Puc. 8. OxnagutenbHbie genbtbl / Fig. 8. Plate heat exchangers

MNapoBas Typ6uHa /
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oxnaxaenus /
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Opoluaemble oxnagutenu /
Spray-type coolers
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Puc. 9. Cxema cucteMbl ox1aKA€HUA OCHOBHOI0 060pyA0BaHUA C NPUMEHEHUEM CYXOW rpagupHU 1
BcnomorartesibHoro opowaemoro oxnagurens / Fig. 9. Primary equipment cooling system with a dry
cooling tower and an auxiliary spray-type cooler

Ta6nunua 2. MapameTpbl ICNAPUTENbHOW U CYXOW rpaaupeH Ha JleHuHrpaackon A3C-2 /
Table 2. Wet and dry cooling towers parameters of the Leningrad nuclear power plant (Leningrad Il)

Napametp Mcn:zg:‘::)nﬂ:naﬂ rp(a:mapu“
PacueTHas rugpaBnunyeckas HarpysKka, M3/4 82500 82500
PacuyeTHas TennoBas Harpyska [kan/u 1150 1150
BbicoTa rpagvpHu, m 150 180
[unameTp ocHOBaHUS, M 124 177,2
[JnameTp BbIXOAHOrO OCHOBaHUSA 6allHK, M 74,7 102
TemnepaTypa oxnarKaeHHOM BoAbl B NeTHUI nepuog, °C 24,4 36,5
TemnepaTtypa oxnax4eHHON BOAbl B BECEHHEE-0CEeHHUI nepuog, °C 18,5 30,5
TemnepaTypa oxnaxaeHHON BoAbl B 3UMHMIA nepwuog, °C 12,0 12,0
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Puc. 10. BcnomorartenbHbiit 0X1aguTesb
Ha lWaxup Papkait B UpaHe / Fig. 10. The
auxiliary cooler at a power plant in Iran

Puc. 10. BcnomorartenbHblii oxnagutenb

Ha CouuHcKol TAC 1-2 / Fig. 11. The auxiliary
cooler at the Sochi thermal power plant, units
1and 2

CYET CHWXEHUS TeMnepaTypbl LIMPKYNALMOHHON
BOAbl Ha 5,5°C 1 COOTBETCTBYIOLLENO YBEANYEHNS
BaKyyma B KOHAeHcaTopax obecne4ymBaeTcs He-
CHUXEHME MOLWHOCTN aHeprobnoka (100 MBT).
MoTpe6neHune BoAbI NPY 3TOM COCTaBMIO OKOJ0
52 m3/4ac unu oKosno 26 NUTPoB Ha 1 KBT/u.

B 3aknto4eHnmn npeactaBum pesynbTaThl TeX-
HUKO-3KOHOMMYECKOro pacyeTa no cpaBHEHMIO
CUCTEM OXJTaXKAEHMUS C UCMAPUTENbHBIMU U KOH-
BEKTUBHbIMU rpagupHAIMKN Ha JIEHWHrpaacKowm
A3C-2, BbinonHeHHOro ®Iryn «CreA3M».

Pacyetamu ycTaHOBNIEHO, YTO AJ19 OXNaXKae-
HUS KOHAeHcaTopoB 610Kka 1500 MBT Heo6xoau-
Mbl 1BE€ UCNapPUTENIbHbIE UK ABE Ccyxhe GalleH-
Hble rpagupPHK C NapameTpamu, NPUBEAEHHbIMU
B Tabn. 2.

B TEXHWKO-3KOHOMWYECKMX pacyeTax yuu-
TbiBaANMCb CNeytolime cocTaBnsitolMe 3aTpar:

— MO KanuTasioB/IOXKEHUSIM B TPaaupHu, B
COOpPYXeHWs No 06paboTKe NOAMMTOYHOM BOAbI;

— ylep6 OT CHUMKEHUST MOLLHOCTU TYPOUH;

— 3KCMjlyaTaluMOHHbIE U3AEPKKU MO MOLL-
HOCTM, NOTPE6ASEMON Hacocamu NOANUTOYHOM
BOZbI;

— 3KCMlyaTauMOHHbIE U3AEPKKM MO MOLLHO-
CTU, NOTPebASEMOo yCTaHOBKOM N0 06paboTKe
noAnMTOYHON BOJbI;

— 3KCMyaTalMOHHbIe rOAOBbIE 3aTpaThl Ha
peareHTbl Ansi NOArOTOBKM NMOANUTOYHOM BOJbI.

Ons ycnosui JIASC-2 ncnonb3oBaHue CH-
CTEeMbl TEXBOJOCHABKEHUSA C UCMapUTeNbHbIMU
6GalleHHbIMU rpaIMPHAMU AaeT IKOHOMMIO exe-
roAHbIX MPMBEAEHHbIX 3aTpaT Mo CPaBHEHUIO C
BapMaHTOM MO UCMOIb30BAHMIO CYyXMX BGalLEHHbIX
rpaavpeH B 1.56 pasa.

TeM He MeHee, yuuTbiBas T0, YTO NPU NpUMe-
HeHUM cyxmx rpaampeH ASC MOXHO pacrnonaraTtb B
parioHax Cc HeJoCTaTOYHOM 06eCnevyHOCTbI0 BOAOK
WK B paioHax C MOJIHbIM ee OTCYTCTBUEM, MUC-
KtOYaEeTCs BUSHUE UX PabOTbl Ha OKPYKatoLLYo
cpeay v Aap., BONPOC pacCMOTPEHUS NPUMEHe-
HUS MX B cucTemMe oxnaxkaeHus AIC sBnsaetcs
aKTyasnbHbIM.




Increase of water saving effectiveness
in nuclear power plant cooling systems. Dry cooling towers

Michail GOROKHOV, 2nd class engineer,
NIAEP JSC

The main users of service water in a nuclear
power plant are equipment cooling systems. 3 cool-
ing systems are provided in a nuclear power plant:

— primary equipment cooling system;

— non-essential service cooling system;

— reactor section (RS) essential service cooling
system.

A primary equipment cooling system is intended
for removal of heat from turbine condensers and
turbine room auxiliary equipment in all normal opera-
tion conditions. The present paper provides a review
of this type of cooling systems.

Primary installations:

The following cooling system circuit types have
been designed for water cooling:

— once-through (or combined once-through and
recycling). Currently the use of this type of cooling
circuitin projects under design or construction is pro-
hibited by the Water Code of the Russian Federation;

— recycling circuit with cooling reservoirs or
chimney-type cooling towers.

Choice of circuit type depends on the specific
location of a nuclear power plant, and first of all
on availability of a large source of water supply. It
is also determined by environmental protection re-
quirements.

As experience has shown the use of once-
through, combined once-through and recycling cir-
cuits, and recycling circuits with cooling reservoirs is
in many cases in conflict with environmental interests.
Besides construction of a reservoir requires consider-
able space and capital investment.

Due to shortage of fresh water, rise in the price
of land resources, environmental protection require-
ments, and despite the high design complexity and
cost of cooling towers in comparison with other cooler
types, itis planned to use circulating cooling systems
with chimney-type cooling towers in the majority of
new and expanded large nuclear power plants.

Cooling towers can be classified as wet (Fig. 1)
and dry.

Special conditions for a primary equipment cool-
ing system with wet cooling towers:

— necessity of purging to maintain water chem-
istry in the system (Fig. 2);

— necessity of makeup water supply to compensate
for losses (evaporation, entrainment, purging) (Fig. 2).

The main disadvantages of a wet cooling tower
system are:

— necessity to supply makeup water; e.g. the
average water consumption by units 3, 4 of the Rostov
nuclear power plant is 4500 m3/h or 39.5 million
m3/year (Table 1). This is equivalent to continuous
water consumption by an medium-sized city with a
population of 500 000;

— limited choice of locations due to the neces-
sity of permanent water supply. Diversion facilities
and water ducts erection cost, including the cost of
safety exclusion area;

— impossibility of construction in regions with
insufficient or non-existent water supply;

— water vapor emissions into the atmosphere
(fig. 3), which can influence atmospheric processes
(icing of roads, power lines, buildings and installa-
tions; fogging).

Besides, Russia ratified the Kyoto Protocol, the
essence of which is limitation of man-made emis-
sions of greenhouse gases into the atmosphere.
Though carbon dioxide is the best known of the green
house gases, around 78 % of the greenhouse effect
is caused by water vapor and only 22 % by carbon
dioxide. The new agreement that will take effect
when the Kyoto Protocol expires will contain equal
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Table 1. Maximum design consumption of makeup water by units 3, 4 of the Rostov nuclear power plant

Parameters
Type of water loss

Summer Winter
Primary equipment cooling system::
— evaporation, m3/h 2516 2023
— entrainment, m3/h 88,4 88,4
- purging, m3/h 1700 1700
Common users of service water:
— distillation and desalination units, m3/h 398 398
- chemical water treatment (spray pond makeup), m3/h 17 17
TOTAL: 4719,4 4226,4

requirements for all developed countries: reduction of
greenhouses gases emissions by 25-40 % by 2020.

The use of dry cooling towers helps to completely
or almost completely eliminate all of the abovemen-
tioned disadvantages.

Construction of power stations with water saving
cooling systems (using dry cooling towers) provides
great opportunities for regional development and con-
servation of water to support future economic growth.

The main disadvantages of dry cooling are great-
er investment and power loss during the summer
months (due to a higher temperature of cooling water).
However the use of dry cooling towers can help solve
all environmental problems as an air cooling system
is more environmentally friendly.

Dry cooling tower systems are used all over the
world in power stations with their total power exceed-
ing 20 000 megawatt.

There are two types of dry cooling towers: natural
draught and forced draught. As opposed to forced
draught cooling towers using axial fans, in natural
draught cooling towers the air flow is produced with-
out any expenditure of energy: natural draught force
moves cooling air through heat exchangers, then up
and out of the top of the cooling tower (Fig. 7).

Plate heat exchangers can be mounted vertically
along the base of a water-cooling tower. A plate heat
exchanger used is a self-bearing integrated structure
having a rigid frame with a triangular cross-section.
In a water-cooling tower heat exchangers are usually
divided into sections. Heat exchangers are integrated
into modules, usually 20 pieces each. The modules
make up independent sections with parallel connec-
tion on the water side. One tower usually contains
4-6 such sections. Each section can operate as an
independent circulation loop. (Fig. 8).

To reduce or eliminate loss of power during the
summer months a combined dry/wet cooling system
can be used. Such systems include a dry cooling tower
and an auxiliary spray-type cooler (Fig. 9, 10, 11).
Throughout most of the year such systems operate
in the «dry» mode, and during the summer months
period coolers provide water cooling to temperatures
7-14 °C lower than dry bulb air temperature. However,

in this case a smaller quantity of makeup water is
required (in comparison with wet cooling towers).

According to the operating data received from
a manufacturer of auxiliary spray-type coolers (EGI
— Contracting Engineering Co. Ltd.), spraying of just
5 % of the total heat-exchanging surface area (aux-
iliary cooling modules) helps increase overall heat
removal in a dry chimney-type natural draught cool-
ing tower almost by 12 %. Besides a decrease in
the temperature of circulating water by 5.5°C and
corresponding increase in vacuum in condensers
prevent a decrease of unit (100 megawatt) power.
Water consumption amounted to approx. 52 m3/h
or about 26 liters per 1 kilowatt-hour.

In conclusion let us look at the results of the
technical and economical analysis of the cooling
systems with wet and dry cooling towers at Lenin-
grad Il nuclear power plant performed by SPBAEP
(Atomenergoproekt).

It was calculated that cooling of the condensers of
a 1500 megawatt unit requires two dry chimney-type
cooling towers with the parameters shown in Table 2.

The analysis took account of the following ex-
penses and losses:

— investment in cooling towers, makeup water
treatment units;

— turbine power decrease losses;

— makeup water pumps operating costs as per
power consumption;

— makeup water treatment unit operating costs
as per power consumption;

- annual expenses on reagents for makeup water
preparation.

Taking into account the conditions of the plant
(Leningrad Il) a service water supply system with wet
chimney-type cooling towers provides a 1.56 times
larger saving of annual costs in comparison with a
system using dry chimney-type cooling towers.

Nevertheless, absence of environmental effects
and the fact that the use of this type of cooling towers
provides an opportunity to operate nuclear power
plants in regions with insufficient or non-existent
water supply makes this type of cooling systems a
possible option.

Table 2. Table 2. Wet and dry cooling towers parameters of the Leningrad nuclear power plant (Leningrad II)

Parameter Wet cooling Dry cooling
tower tower
Design water concentration, m3/h 82500 82500
Design thermal load, gcal/h 1150 1150
Cooling tower height, m 150 180
Base diameter, m 124 177,2
Tower outlet hole diameter, m 74,7 102
Chilled water temperature during the summer months, °C 24,4 36,5
Chilled water temperature during the spring-autumn months, °C 18,5 30,5
Chilled water temperature during the winter months, °C 12,0 12,0
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OfbIT

[loTeHUWan atoMrpagoB — Ha cnyxoy Poccun

Atomrpagamu eue B 1950-1970-e rogbl
cTanu Ha3biBaTb ropoja, B KOTOpbIX rpaao-
oGpas3ylowmmMu 6bUIN NPeANPUATUS aTOMHOM
oTpacnu. UMeHHO B Te roabl oTpacib Ha4yana
aKTUBHO pa3BUBaTbCH, NO3TOMY Ha3BaHue
«aToMrpag» A0Jro accoLMMpoBanocCh He ToJib-
KO C 06pa30oM ropoja HayKH, y4eHbIX U UHKe-
HepoB, HO U C 06pa3omM MOJIoAoro ropoaa,
ropoga monogbix.

CerofHsi TepPMUH «aTOMrpaj» aKTMBHO BXOAUT
B oduvUManbHbI 060POT, rae NpUHUMaEeT 6onee
Y3KWUIN U KOHKPETHbIN CMbIC/ — «<HEGOSbLLIOW Fopog,
B KOTOPOM rpagoo6pasytolmnm aBaseTcs npeanpu-
Aatne focygapcTBEHHOM Koprnopaumu «Pocatomy.
370 ropof, ¢ KOTOpPbIM FOCKOPMNopaLms B3auMo-
[eNCTBYET HaNPSAMYIO Ha pa3HbIX YPOBHSIX U B pa3-
HbIX chepax. To ecTb, He TONIbKO C rpagoobpasyto-
MM NPEANPUATUEM, HO U C OpraHaMm MECTHOIO
camoynpaB/fieHusi, C columanbHom chepor U T. 4.
TaKunx ropoAoB Ha CErOAHSHWI AeHb ABaALaTh:
10 3aKpbITbIX aAMUHUCTPATUBHO-TEPPUTOPUASb-
HbIX 06pa3oBaHui (3ATO) 1 10 ropogoB-CNYTHUKOB
aTOMHbIX 3NIEKTPOCTaHLUMN. B 6ivKaniuee Bpems
ropopaoB-cnyTHMKoB ASC 6yaeT 60sbLue: pagom co
cTpoutenbcTBom bantuiickoin AQC B TOT 3Ke cTaTyc
NMOCTENEHHO nepexoauTt ropod HemaH, a Koraa
HayHeTcs cTpouTenbcTBO Hueropoackom A3C,
K MX Yncny gpobasutcs ropoa HasalumHo.

3aKpbiTbhlie aAMUHUCTPAaTUBHO-
TeppuTopHanbHble 0Gpa3oBaHusA’

C yp6aHUCTUYECKOM TOYKM 3PEHUSA 3TO 06bIY-
Hble ropofa ¢ MOHOMNPOPUIbHON 3KOHOMUKOM U
CTaTyCOM FOPOACKOro OKpyra. B HUX gencTtByioT
TaKue e, KaK U Be3fe, opraHbl MECTHOrO ca-
MOYMNpaBfeHUs, CyLLeCTBYET Manbli U CPEAHUNM
6GU3HeC, AENCTBYIOT NONUTUYECKME NapTUM 1 0bLLLe-
CTBEHHbIE 06beAMHEHUS U T. A. OT Apyrux manbix
n cpeaHunx ropoaoB Poccumn 3ATO otnunyatotes
0CO6bIMM Mepamu 06eCNEHEHNS PEKUMOB CEKPET-
HOCTM M 6€30MacHOCTH, TaK KaK Ha X TEpPUTOPUN
HaxoAsATCs CTpaTerMyecKn BaHble U onacHble
06bEeKTbl. AT Mepbl BKIIIOYAIOT OrpaHUYeHust B
nepeaBvXeHUn Yepes rpaHunLbl ropoaa, orpaHu-
YeHWs B BeAeHWM XO3AMCTBEHHON eATENBHOCTU U
3eMNEeNoNb30BaHWN U, KaK CNeacTBUE, HEKOTOPbIE
0Cc06eHHOCTM B GOPMUPOBaHMM BloaXKETa.

Bce 3ATO — 370 ropoaa ¢ Hacenexvunem 40-
110 TbicsY YenosekK (Tabnuua 1). OHKM pacnono-
YKEeHbl B TpeX pernoHax ctpaHbl (2 — B [loBoMmKbe,
5 — Ha Ypane, 3 — B Cubupm).

Pasnunynsg 3aKpblTbiX FOPOAOB MEMXKIY COO0M
3aKno4aloTes, npexae Bcero, B chepax ges-
TENbHOCTM rpagoobpasyoLmx npeanpuaTuin. He-
CMOTPS Ha TO, YTO BCE OHWM OTHOCHATCS K aTOMHOM
NPOMBILLIEHHOCTH, ABa U3 HUX (belepanbHble
aaepHble LeHTpbl B CapoBe 1 CHEXMHCKE) — 3TO
Hay4YHO-UccnefoBaTeNbCKME UHCTUTYTLI; TPU (B
3apeyHom, TpexropHoM v JlecHoMm) — 3To Npubo-
pOCTpouTENbHbIE 3aBOAbI; OCTasbHble (B 03epcKe,
HoBoypanbcke, CeBepcke, *enesHoropcke u
3eneHoropcke) — o6oratuTeNibHble KOMBUHaTbI,
paboTatoLime ¢ a4epHbIM TONIMBOM. Pasnnyune B
cdepe aesTenbHOCTU CHOPMMPOBANO Pa3Nnyms
B OCHOBHOM paboyei cune; B BO3MOXHOCTAX
pPasBUTUS «rpaxaaHCKUX» NMPOEKTOB Ha npea-
npuaTUK M anBepcrudurKaLMm NPon3BOACTBa; B
3arpyeHHOCTU NPeAnpUATUNA.
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AMmutpuit ®ankoB, LOKTOP IKOHOMUYECKUX HaYK,
3amectutenb gupektopa HUIP no Hayke /
Dmitri Faikov, Doctor of Economics, Deputy

Director for Science, Nizhny Novgorod Institute
of Economic Development

3aKpbITble ropoja Mo UCTOPUYECKUM Mep-
KaM JOCTaTO4HO MOS1I0Abl — OHM BblIM MNOCTpOE-
Hbl B 1950-1990-x rogax BMecTe ¢ CoO3aHWeEM
aTOMHOW NPOMbIWNEHHOCTH. PeleHuns no mecty
pa3MeLlleHns NPUHUMANUChb CHavyana ans «oob-
eKTa», @ 3aTEM YXKe cOo3[aBanCb MOCENEHUS NPK
«0O6bEKTE», B KOTOPbIX CHAaYana »uan cTpouTe-
N1, @ 3aTeM W COTPYAHUKK NpeanpuaTun. Itm
noceneHuns, TeMm He MeHee, JOCTaTO4HO GbICTPO
npuobpeTtanun Bce HeOGXoaMMble aTpUbyTbl ro-
POLCKOrO YPOBHS KM3HW: TPAHCMOPT, MEANLIMHY,
o6pa3oBaHue AeTen, KynbTypHble YYpeXaeHus,
TOoBapHoe obecneyeHne 1 T. [. 3aKkpbiTble ropoaa,
KOTOpbl€ CTPOUINUCH «BTOPbIM Temmnom» (1960-
1970-e roapbl) — CeBepcK, 3apeyHblt, CHEXUHCK
W Op. — YXXe 3apaHee NNaHMpoBaInCh Kak Kaye-
CTBEHHOE MECTO XMTeNbCTBa. M 10 ceroaHsawHero
[IHS1 MHOTME NPUHLMMbI, 3a/10XEHHbIE B 3aKPbITbIX
ropogax B 1950-1960-e roapl, 40X B XOPOLLO
COXpaHMBLLEMCS BUAE, HANPUMeEP, BbICOKMI ypo-
BEHb LIKONbHOr0 06pa3oBaHus.

K Havany XX| Beka cutyauus uameHunaco.
Bo-nepBbIx, MPOM30LWLN CEPbE3HbIE USMEHEHUS
BO BHELIHEM ANS 3aKpbITbIX ropogoB mupe. C
cepeanHbl 1980-x rogos CoseTtckuit Coto3 (a
3aTem Poccusl) Hayan NpaKTMYeCKn OAHOCTOPOH-
Hee CoKpalleHue saepHoro apceHana. 06bembl
paboT No 060POHHON TEMaTUKE Ha NPEANPUATUAX
aTOMHOM oTpacaun 3aMeTHO YMeHbWWAnCh. B To
e Bpemsi, BHelHWE BbI30Bbl HE JOMyCKaloT BO3-
MOXHOCTU NepenpoduIMpoBanHna u, Tem 6onee,
3aKpbITUS 3TUX MPEANPUATUIA. ALepHOe OpyKHne
SIBNSIETCS CaMblM BECOMbIM CAEPKMBAIOLLMM ap-
rYMEHTOM B MMPOBOW NOSIMTUKE, U NPEAMOCHINOK
[N9 UBMEHEHUS 3TOr0 MPUHLMNA He NpeaBUANTCS.

Bo-BTOpbIX, BHYTpM 3ATO TaKKe Nponcxoau-
/M U3MeHeHus. Hekoraa Becbma NpuBUAErnpo-
BaHHble ropoja ctanu 06blYHbIMW FOPOACKUMHU
OKpyramu co BceM Ha6opom npo6iem mManoro
MOHOCMeLnann3MpoBaHHOro NOCENeHUs: y3Kunm
PbIHOK TPyZAa, OTATOWEHHbIM KNaHOBOCTbIO Maso-
ro ropofa, CKpbiTas 6e3paboTvLa, HU3Kas CoLu-
anbHas NpUBAEKaTENbHOCTb, OTTOK MOIOAEKM U
T. A. PecTpyKTypu3auus rpagoobpasyoumx npea-
NPUATUIA NPUBENA K COKPALLEHMIO YACTEHHOCTU UX
nepcoHana. Ycununacb MassTHUKOBas TpyaoBas
Murpaums: ns Cesepcka, enesHoropcka, Ho-
BOypa/ibCKa eXefHEBHO B 06/11aCTHble LIEHTPbI
efyT Ha paboTy N0 HECKOJbKY ThICAY YENOBEK.

Fopopa pasmveuienus A3C

[opoga, B KOTOpbIX pacrnonoxeHol ASC, He
MMEIOT TaKMX OTJIMYMTENbHbIX CTaTyCHbIX YepT
KaK 3aKpblTble aAMUHUCTPATUBHO-TEPPUTOPU-
anbHble o6padoBaHus. COBGCTBEHHO, Y HUX HET
M KaKOro-To OTAeNnbHOro GopmasnbHOro crartyca.
OT Apyrux Manblx MOHOCMELMann3npoBaHHbIX
ropoAO0B OHM OTIMYAOTCS AOCTAaTOYHO BbICOKUM
obpas3oBaTes/ibHbIM YPOBHEM HaceneHus (4To
6nMKe, CKaXeM, K Haykorpagam), degepanb-
HOWM MeauumHou (ydpexaeHus GMBA Poccun),
HEKOTOPbIMK GYHKLMAMKU OpraHOB MECTHOro
camoynpaBfeHusi, 06yCNOBAEHHbIMW 3aKOHO-
[1aTeNIbCTBOM O 4€PHON IHEPIUK.

[opoaa pa3melleHnsa ASC, No cpaBHEHUIO
¢ 3ATO, umeloT 6oee WUPOKyo reorpaduio:
oT KanuHuHrpagckon obnactv Ha 3anage Lo
YyKOTKM Ha BOCTOKE CTpaHbl; OT MypMaHCKOM
o6nactu Ha ceBepe 10 POCTOBCKOM 061acTh Ha
tore® (tabnuua 2).

TaK ke, Kak u B 60nblwnHCTBE 3ATO, B 3TMX
ropoaax naet NoCTOAHHOE YMEHbLUEHWE YNUCTEH-
HOCTHU HaceneHus. Canbao MUIPaALLMOHHOrO Mo-
TOKa MONOXMUTENbHOE TONbKO TaM, rae BeaeTcs
CTPOWTENbCTBO HOBbIX 3HEpPro6aoKkoB: B Co-
cHoBoM bopy, BonrogoHcke, HoBoBopoOHeXe.
Mpo6nembl «<aHePreTM4EeCcKmUX» FropoJoB CXOAHbI C
npo6nemamu 3ATO: cBOS MONOAEKb CTPEMUTCS
yexaTb, Y3KWUI PbIHOK TPyAa He CMoco6CTBYET Npw-
TOKy MOJI0AbIX CeLunanucToB. TaK e, Kak B 3ATO,
yCUnnBaeTcs pa3pbiB B 3apabOoTHOM NnaTte mexay
paboTHUKaMu rpagoobpasyoWwnx NpeanpUaTUi
(A9C) n pabOTHMKaMM MHbIX MPEeANnPUATUN.

MHorue ropoaa npu A3C 6bi11 B CBOE Bpe-
M$ yAapHbIMU KOMCOMOIbCKMMU CTPOMKaMn —
CTPOUIIUCH BbICTPO, KAYECTBEHHbIX MaTeEpUanonB
XBaTano AaneKo He Bcerga, CTPOWIM M3 TOro,
41O 6bINn0. CnefcTBre — 3HAYUTENBHO paHblue
CpOKa CTaNu NPoSBASTLCA HEJOCTAaTKU BO MHOTMX
3[aHKAX U COOPYKEHUAX. ITO TpebyeT AOMONHU-
TeNbHbIX KanuTanbHbIX BJOXEHUIN, KOTOPbIE HE
npeaycMOTPEeHbl B MECTHbIX BloAXKeTax.

[opoaa pa3melleHns ASC Tak e, Kak 1 3ATO,
Nno-0co60My BOCMPUHUMAIOTCA PErMOoHanbHOM
BNnacTblo. CKa3blBaeTcs CyLeCTBEHHOE BIMSHUE
yypeauTensa rpagoobpasylolero npeanpusaTus
('K «Pocatom») Ha W3Hb rOPOAOB M MX B3au-
mMoaencteue ¢ pernoHom. K Tomy e n 3ATO,
n ropoga pasmeuweHus ASC B 6ONblLIMHCTBE
CBOEM SBNAIOTCS JOHOPaMK ANS permoHanbHbIX
BGIOAKETOB.

HoBble BbI30BbI
H BO3MOHOCTH Pa3BUTHA

OCHOBHOW BbI30B — POCCUS CTPEMUTENBHO Te-
pPAET TEXHONIOMMYECKYI0 KOHKYPEHTOCNOCOGHOCTb.
CTpemMuTeNlbHO — He NOTOMY, YTO 3aKpblBatoTCA
3aBOAbl Y UHCTUTYTBI (XOTH M 3TOT NPOLLECC Ha-
nnuo*%), @ NOToMy, 4TO Apyrie CTpaHbl yeunuea-
tOT CBO€ NPUCYTCTBME Ha BLICOKOTEXHONOMMYHbIX
pbIHKax (puc. 1). 3bdeKT rnobannsauunm He no-
3BO/SIET FTOBOPUTb O TOM, YTO 11 POCCUNCKOM
MPOMBbILLIIEHHOCTM OCTABAT KaKyI0-TO 4acCTb PbIH-
Ka, fae CBoero.

B Takon cuTyauun Heo6xoAMMO MCMNONb30-
BaTb /IIO6ble BO3MOXHOCTU /19 aKTUBU3aLUK
MHHOBALMOHHOW AeATeNbHOCTH B CTpaHe. bes
BCAKOrO COMHEHWS, HY)>XHO co3[aBaTb 06LuUi




Ta6nuuya 1

Hassanue UcTopuueckue Cy6bekT depepauum, lon BOSHUKHOBEHMNS HaceneHue, Tbic. 4en. Mpapoo6Gpa3syowee
BapuaHTbl Ha3BaHUM pacnonoxeHue A (2011 rop) npeanpusaTue
Dryn «opHo-xumuye-
ATomrpa KpacHospckui Kpan Hauano ctpouTenscTea - OAOC:(;EC];(SMN?:HV?;:HHE
HenesHoropck pad, p P pam. 1950 rog. CraTtyc ropoga 84,7 pmaLy
KpacHosipck-26 B 64 km oT KpacHosipcka HoMCBOEH B 1954 ro CMYTHUKOBbIE CUCTEMbI»
P Ay MMeHU akageMuka M.dP.
PeweTtHéBa
MeHseHcKas 061acTs Hayano ctpoutenbcrea - Oryn «MponssoacTBeH-
3apeyHbi MeH3a-19 : 1954 roa. Cratyc ropoga 63,6 HOoe 06beanHeHNe
B 12 kM 0T NeH3bl
npuceoeH B 1958 roay «Ctapm
Bo3BeaéH Ha mecTe
ObIBLUEN JepPEBHM YCTb-
KpacHospckuit Kpai. Bbapra, nepoe ynomuHa- OAO «[MTponsBoacTBEHHOE
3eneHoropck KpacHospck-45 B 150 km oT HUEe O KOTOPOW OTHOCKTCS 66,0 ob6beanHeHne «IneKTpo-
KpacHosipcka K 1735 roay. Cratyc XMMWYECKWI 3aBOa»
ropoaa npuceBoeH B 1955
rogy
Hauano ctpoutenbctea —
JlecHow CBepanoBcK-45 Caepanosckas 06nacts. 1947 roa. Cratyc ropoga 50,4 PryM «HomGukat
B 254 ot EkatepuH6ypra «QNEeKTPoXmmMnpubop»
npuceoeH B 1954 roay.
CBeppanoBcKas obnactb. | Havano ctpoutensctea — OAO «YpanbCckui
HoBoypanbck CsepanoBck-44 B 67 km oT 1941 roga. Cratyc ropoga 85,5 ANEKTPOXUMUYECKUN
EkatepuHbypra npuceoeH B 1954 rogy. KOMGUHaT»
Henaourckas o6nacte. Hayvano ctpoutenbcrea — Dryn «MponssoacTBeH-
B 110 kM oT YensabuHcKa
03epck YenabuHcK-65 U8 140 KM OT 1945 rog. Cratyc ropoga 82,3 Hoe 06beanHeHue
ExaTepnH6ypra npuceoeH B 1954 rogy. «Masik»
dryn «Pocecuickuin
MNepBble ynoMUHaHKSA - .
denepanbHbIvt 4epHbIN
Huxkeropoackasi o6nactb. | 0 noceneHuMn Ha mecTe SHTD — BCEDOCCHACKHI
CapoB Ap3amac-16, Kpemnés B 185 Km oT CapoBa oTHocATCA K XI 92,0 LeHTD P
Hay4yHO-UccneaoBaTeNb-
HwxHero HoBropoaa BeKy. CtaTyc ropoaa npu- o
CKWW MHCTUTYT 3KCNEepK-
CcBOeH B 1954 rogay. .
MeHTanbHOM GU3UKK»
Havano ctpoutenbctea — .
TomcKasa o6nacTb. OAO «CHBUPCKUIN XUMU-
CeBepcK TomcK-7 B 10 KM oT ToMcKa 1949 rog. CraTtyc ropofa 109,7 YECKUII KOMBMHAT»
npuceoeH B 1954 rogy.
dryn «Poceuckui
depnepanbHbIv AaepHbIn
YenabuHcKaa obnacTb. H LleHTp - Bcepoccuickui
B 120 km oT auano crponTenscTsa — Hay4Ho-uccnenoBa-
CHEXMHCK Yens6uHCK-70 1957 rog. CraTtyc ropoga 48,9 o
Yens6uHcka 1 B 110 Km TENbCKUIA UHCTUTYT
npucsoeH B 1993 rogy. -
K tory oT EkaTtepuHbypra TEXHUYECKON PUINKKN
UMeHu akagemuKa E.U.
3ababaxuHa»
Havano ctpoutenbctBa —
ToexropHiii 3natoycr-36 YensbuHckas obnactb. | 1952 rog. Cratyc ropoaa 337 oryn «I'IpM?opocmom—
B 240 km oT YenabuHcka NPUCBOEH B ropoj B TeNlbHbIN 3aBO»
1955 ropay.
Ta6nuua 2
Cy6bekT depepauum, HaceneHue, Tbic.yen. (2011 Ipapoo6Gpasyowee
fopoa pacnonoxeHue foa Bo3HUKHOBEHNUA roa) npeanpusTue
CapaToBckan 061acTb MNepBoe ynomuHaHue -1738
banakoBo CapaTos — 160 KM roa. Cratyc rr%;;c;;ta -c1911 197,3 BanakoBckasa ASC
3apeuHbiil CsepanoBcKas o6nacTb, OcHoBaH B 1957 rogy. Ctatyc 272 Benospckas A3C
EkaTtepuH6ypr — 60 KM ropoaa nonyyiun B 1992 ropay.
BbunnéuHo YyKOTCKMIM aBTOHOMHbIN OKPYT OctoaH B 1955 rogy. Cratyc 51 BbunnéuHckas A3C
ropoga nony4un B 1993 rogy
MNepBble ynoMUHaHus o
TBepckas o6nactb, TBepb — noceneHusx Ha MecTe ropoaa
Yaomns 125 km, MockBa — 330 KM — 1478 roa. Cratyc ropoga 40,3 KanuhmHekas ASC
nonyyun B 1981 rogy.
CTpouUTeNnbCTBO Ha4Yanoch B
MonsipHble 3opun Mypmarckas o6nacts, 1968 rogy. Cratyc ropoga 15,1 Konbckasi ASC
MypMmaHcK — 224 KM
nonyyun B 1991 rogy.
Kypckas o6nacTb CTponTenbCTBO Havyanoch B
KypyaToB Y ! 1968 roay. Ctatyc ropoga 47,2 Kypckas ASC
Kypck — 40 km
nonyyun B 1983 roay.
JleHMHrpaacKas 061acTb CTpouTeNnbCTBO Havyanoch B
CocHoBblt Bop P ’ 1958 rogy. Cratyc ropoga 65,8 JleHunHrpaackas ASC
CaHkT-MNetepbypr — 80 KM
nony4un B 1973 ropy.
BODOHEKCKAS 06NACTH CTpoutenbcTBO HavyaTo 1957
HoBoBopoHex p ’ rogy. CtaTyc ropoga nony4un 34,8 HoBoBopoHexckas ASC
BopoHex — 45 Km
B 1987 rogy.
PoctoBckasi o6nactb, PocToB- OcHoBaH B 1950 roay. CTamye
BonrogoHck Ha-[JoHy — 230 Km, Bonrorpaa AY. Y 169,1 PoctoBcKkas A3C
ropoaa nonyyiun B 1956 roay.
— 300 km
CMmoneHcKkas obnactb, OcHoBaH B 1971 rogy. Ctatyc
Aecroropek CmoneHck — 150 Km ropoaa nonyyun B 1989 roay. 311 Cuonericias ASC
KanuHuHrpaackasa obnactb,
HemaH KanuHuHrpag — 120 KM, Ha OcrosaH B 1277 rogy. C 1947 12,0 BanTtuiickaa AQC (cTposiiasncs)
o ropa sowen B coctas CCCP
rpaHuLe ¢ JIutsow
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Puc. 1. lona ctpaH B MMPOBOM BbICOKOTEXHOJIOTMYHOM 3KcnopTe, % (2010 roa)
Fig. 1. Share of countries in the global hi-tech export, % (2010)

61aronpUATHbIN MHBECTULIMOHHBIN KIMMaT,
KOTOPbIM He TONMbKO MPMBAEYET MHOCTPAHHbIE
MHBECTULIMK, HO, B MEPBYIO 0Yepelb, YAEPHKUT
CBOM, HauMoHanbHble. B To e Bpemsa Heobxo-
[IMMO BbISIBNSITb M BCAYECKM NOAAEPHKMBATb Te
KOMMaHWW U TEPPUTOPUM, KOTOPbIE NMOKa3blBa-
0T MONOXUTENbHYIO AMHAMUKY MHHOBALMOHHOMO
pocTa unn obnagatoT NoTeHLManbHbIMU BO3MOX-
HOCTSIMW ANS 3TOrO.

ATOMHasl oTpacib — OfjHa U3 HEMHOIMX OT-
pacnen poCCUNCKON 3KOHOMMKMU, KOHKYPEHTO-
CMOCOGHbIX HA MUPOBbIX BbICOKOTEXHOIOMMYHbIX
pblHKax. OCHOBHble NPeanpuaATUS OTpacau co-
cpefnoToyeHbl MeHHo B 3ATO. He copackiBasi co
CYETOB CIOXHOCTU U NPOBAEMBI, CYLLECTBYIOLLNE
KaK B OTPaCu, TaK 1 B CaMuX 3aKpbITbIX ropoaax®,
MOXHO YTBEPX/JaTb, YTO CEMOAHS UX HAY4HbIN K
TEXHWYECKMI NOTEHLMan AOCTAaTO4YHO BbICOK U
MMEHHO 3TW ropofa (B Koonepauuu ¢ Apyrumu
npeanpuaTUAMU aTOMHOM OTpaciau) MOryT npe-
TEHAOBATb Ha TO, YTOGbI CTaTb TOYKAMM HaLMO-
HaNbHOro MHHOBALMOHHOIO Pa3BUTHSAS. MOXKHO
BbI€IUTb HECKO/bKO NPUYUH, 0GYCNaBAMBatOLLMX
TaKoe NpeanonoXKeHune.

MepBoe. CeroaHsALWHIO0 NOUTUYECKYIO U BO-
E€HHO-CTPaTernyecKyto CMTyaLmio B MUPE HENb3S
Ha3BaTb CTabwnbHOW M croKoWHon. CTpaTterus
S0EPHOr0 CAEPKMBaHWA TPeOyeT Hann4yns camo-
rO COBPEMEHHOIr0 BOOPYXKEHUS, NPeXae BCero,
cTpaTternyeckoro. [ng BbINOAHEHMS TaKoW 3a-
[ayn Heobxoanma sapdeKTMBHaa paboTta npea-
NPUATUI 94EPHO-OPYKENHOr0 KOMMIEKCa, KaK B
NPWKNaaHbIX UCCNEeAOBaHUAX U NPOU3BOACTBE,
TaK U B NEPCNEKTUBHbIX GyHAaMEHTaNbHbIX UC-
cnepoBaHmax. MoXXHO ckasaTb, 4TO 3Ta 3ajadva
B nocneaHue roabl yCnewHo BbIMNONHAETCS — B
2012 rogy Havancs nepexof PakeTHbIXx BOMCK
cTpaTermyeckoro HasHavyeHuns (PBCH) Ha HoBble
paKkeTbl «Tononb-M» u «dpc», BM® npuHan Ha
BOOpPYXeHue paKeTy «bynasa» v T. 4. To ecCTb,
MOHO KOHCTaTUPOBAaTb, YTO MPEANPUATUS Aaep-
HO-OPYXENHOro KOMMNIeKca, B TOM YUC/e U pac-
MOJIOXEHHbIE B 3aKPbITbIX FOPOAaXx, B NocneaHue
roabl pabotanu ycrnewHo.

BTtopoe. AM61LUMO3Has nporpamma pasBu-
TS aTOMHOW 3HepreTukn B Poccun (cerogHs
TOMbKO B MpoLecce CTPOUTENbCTBA HaxoauTcs
9 pPEeKTOpOoB) ¥ aKTMBHas NO3MUMS OTPACIU Ha
MUWPOBbIX PbIHKaX (POCCUNCKME OpraHmu3aLLmMm 3a-
HUMaOT 16% MMPOBOrO PbiHKa CTPOUTENbCTBA
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A3C) nogpasymeBatoT 3arpy»KeHHOCTb U Npea-
NPUATUI 94ePHO-3HEPreTUYECKOro KoMMeKca.
TpeTbe. AKTUBU3aALMA AeSTENbHOCTU Npea-
NPUATUM aTOMHOW OTpac/iv COMpPOBOXKAAETCH
Ka4yeCTBEHHbIMU U3MEHEHWUAMU B OpraHu3aunm
paboT (0Tpacnb OPUEHTUPYETCA Ha PbIHOYHbIE
Kputepun 3pbEKTUBHOCTU, MAET BHEAPEHUE
COBPEMEHHbIX MHPOPMALMOHHbIX TEXHONOTUI)
M cepbe3HbIM MOBbILWEHWEM OniaThbl TPyAa, YTO
CTAHOBUTCS BaXKHbIM CTUMYNIOM A5 NpUBneYe-
HWS B OTPac/ib MOAOAbIX CNEeLUanncToB. BaxHbI
pe3ynbTaTt — NpeanpuaTUs oTpacau CTaHOBATCS
KOHKYPEHTOCMOCOGHbLIMM (C TOYKM 3pEHNS onnaTbl
TpyAa, KapbePHOro U UHTENNEKTYalbHOIo POCTa)
Mo OTHOLWEHMUIO K UHbIM chepam LesTeNbHOCTH.
370 BeCbMa Cepbe3Hbli pe3ynibTaT, MOCKONIbKY
3a nocnefHue ABajuaTtb NeT aToMHas oTpacib
3aMeTHO yTpaThia KagpoBhbli NoTeHuman.

0C0GEeHHOCTH aTOMIrpajoB

PazBuTre rpagoo6pasyrolmnx NpeanpuaTumn —
3TO Ba)KHasl, HO He eIMHCTBEHHas Heobxoanumas
npeanocblnka Ans npespalleHns atomrpaaos
B TOYKM MHHOBALMOHHOro pocta. M 3ATO, u ro-
pofa pacnonoxeHuns ASC — 310 Manble ropoja,
4acTo HaxoAswumecsa Baanu ot deaepanbHbIX U
06nacTHbIX LLEeHTPOB. MpuBaeyYb B HUX KBau-
GUUMPOBAHHBIX CNELUANUCTOB, BbIMYCKHUKOB
BeAyLLMX, 0COBEHHO CTONNYHbIX, BY30B, laXKe npu
[IOCTaTOYHOW 3apnnare, C/I0KHO — peyb MAET O
KayecTBe }U3HW B LiesioM. [laneko He Be3ae MaeT
AKTUBHOE XMULLHOE CTPOUTENLCTBO, HEBbLICOKAN
GloaKeTHas obecnevyeHHOCTb (Mpexae Bcero,
B ropogax A3C) He nMo3BosisSeT NpefoCcTaBuTb
[I0CTaTO4YHOE KONMYEeCTBO O6LECTBEHHbIX 6Gnar
BbICOKOI0 KayecTBa. He60/blOW U 3aMKHYTbIN
NoTPeGUTENIbCKUIN PbIHOK ManonpuBieKaTeneH
[15 NOCTaBLLMKOB MHOMMX BUOB TOBAPOB U yC-
NIYT, YTO OrpaHNYnBaET U Habop YacTHbIX 6nar B
3TUX rOpofJax.

Ewe oaHa npobnema — pa3BuTUE HErpago-
06pasyioLLero BbICOKOTEXHONOMMYHOIo 61U3Heca.
[ToMMMO TOrO, YTO 3TO KpalHe BaXKHO AN 1tlo60oro
ropofa (Hanoru, paboyne Mecta u np.), aTo He-
06X0ANMOCTb HaLMOHaIbHOr0 3KOHOMUYECKOro
Pa3BUTUSA U HaNpaB/IeHWe rocyjapCTBEHHOM 3KO-
HOMWYECKOM NONUTUKK. C TOUKM 3pEHUS rpaso-
0o6pasyloLero NpeanpuaTns, passuTre BbICOKO-
TEXHONOrMYHOro 6usHeca genaet ropog 6onee
npvBAeKaTenbHbIM 415 NpUesaa cneunanmcTon

(3a cyeT pacluMpeHns pbiHKa Tpyaa), a Takke
[laeT BO3MOXHOCTb MepefaTb Ha ayTCOPCUHI
HeKoTopble HenpoduabHble GYHKLMUKU, MPOU3-
BOACTBA, UAEW Y TEXHOOMMU, HE UCMONb3YEMblE
B OCHOBHOM NMPOW3BOACTBE.

BbICOKOTEXHONOIMMYHbIN GU3HEC MOXKET
pa3BMBaTbCS TOJIbKO TaM, rae ye ecTb Heo6-
XO[MMble PECYPChI, B MEPBYIO 04epeab, Kaapbl
W Kanutan (Hanv4yve KanuTtana BbiparkaeTcs
B ycTOM4yuBOW paboTe rpagoob6pasytolero
npeanpuaTUs U Hanu4yuuM cpeacTB B MeCT-
HOM GtlogKeTe). ITa U3BeCTHas UCTUHa elle
pa3 6blfla HarnsagHo NPoAEMOHCTPMPOBaHa B
X0[le KamnaHuM No oT60py TEPPUTOPUAbHBIX
MHHOBALMOHHbBIX KlacTepoB, MPOBOAUMOWM
MUWHUCTEPCTBOM 3KOHOMMYECKOTO Pa3BUTUSA
Poccuiickonn depgepaunn B 2012 roay. Cpe-
on 14 TeppuTOpMN, MMEKOWMUX, MO MHEHUIO
3KCMnepToB, HaMbosbluMe BO3MOXKHOCTHU ANA
MHHOBALMOHHOTO «MpopbiBa», — ABa 3aKpbl-
TbIX aAMWHUCTPATUBHO-TEPPUTOPUASBHBIX 06-
pa3oBaHusa (CapoB’ u XenesHoropck) 1 elle
yeTblpe KnacTepa, GOPMUPYIOLWMXCA BOKPYr
npeanpuaTMin aToMHOW oTpacnv (AumMnTpoB-
rpaa, O6HUHCK, ly6Ha, CaHKT-MeTepbypr). Ho
KpOMe ABYX BaXKHbIX PECYPCOB, U 3TO HEOAHO-
KpaTHO MOATBEPKAEHO MWPOBOW MPAKTUKOW,
pa3BUTUE BbICOKOTEXHONOIMYHOro 6U3Heca
o0653aTelbHO TpebyeT rocyaapCTBEHHbIX YCU-
JIUW: M ONpefeneHHbIX 1broT, n GopMUpPOBaHUS
WMHCTUTYTOB Y MHOPACTPYKTYPbI, U MONIUTUYECKUX
rapaHTun, u ap.

[BuKeHue Bnepea

B nocnegHue rogsl (oco6eHHo B 2012 roay)
CTann 3aMeTHbI FOCYAapCTBEHHbIE MOMbITKU CO3-
[laTb HE06X0AMMbIE YCNOBUA AN Pa3BUTUSA UHHO-
BaLwMn. [loKa paHO roBOpPUTb O TOM, YTO CO3/7aHa
CTpOViHasa cucTema rocyaapcTBEHHON NOAAEPHKKM
MHHOBAaLWW, CKOpPee, 3TV NOMbITKU HOCAT e4NHMNY-
HbIM xapaKTtep. O4HaKo MOXHO KOHCTaTMpoBaTb
TOT GaKT, 4TO OHU NOSIBMANCH. BblAenMm HecKonb-
KO CKJTaAblBaIOLIMXCS HanpaBieHMI TaKoM Noj-
[EPXKHU, Kacatlolwmuxcs aToMrpagos.

Bo-nepBbix, pa3aBuTHE rpaxaaHCKuUX Hanpas-
NEHWUN B [eATENbHOCTU NPEANPUATUI SAEPHO-0PY-
YKEMHOro KoMmnnekca. Peyb MaeT He 0 HU3KOTex-
HOJTOrMYHOM KoHBepcun 1990-X, a 0 cepbe3HbIX
HayKOeMKKX TexHonorusx. B kavectse npumepa
MOXHO MPUBECTU CO3aHWE CYNEPKOMMbIOTEPOB
M NporpamMHoro o6ecrneyeHns K HuMm B PDSALL-
BHUN3®, npoekT «[popbiB», 06bEANHAIOLNI
HUKWNIT umenn H.A. Jonnexans, CXK, OKEM
AbpHUKaHTOB 1 Apyrue npeanpusatus. Takoe pas-
BUTUE MAET HE XaOTUYHbIM NyTEM, a cornacyert-
cs focynapcTBeHHON Kopriopauuen «Pocatom».
[parkaaHCKMe HanpaBneHns TPeBYIOT He TONbKO
KBann®uLMPOBaHHOIr0 Hay4HOrO U UHXEHEPHOIO
TpyAa, HO M yMeHUsi paboTaTb Ha PbIHKE.

Bo-BTOpbIX, Ha4YMHaOT GOPMUPOBATLCS OT-
nenbHble 3N1eMeHTbl He06X0AMMOW UHHOBALIU-
OHHOM MHbPACTPYKTYpbl. Hanpumep, TexHonapk
«CapoB», co3aaHne Kotoporo eue B 2006 roay
661710 MHUUMKMpoBaHo POALI-BHUNI®D; cTapT B
2012 rofy NpOEeKTOB MPOMbILWAEHHbIX MapKoB
B XenesHoropcke 1 HoBoypanbcke u ap. Cioaa
YKe CTOUT OTHECTU deaepasibHbIN MPOEKT GopMU-
POBaHWUS MTHHOBALIMOHHbIX KNacTePOB, KOTOPbIM
rnoapasymeBaeT rocyaapcTBeHHoe prHaHCHpoBa-
HUWe AN 06EKTOB MHHOBALIMOHHOM MHDPACTPYK-
TYpPbl — LEHTPOB KOMJIEKTUBHOIO MOb30BaHUSA
CNOXHbIM 060pYyA0BaHUEM, LLEHTPOB NPOTOTH-
NMPOBaHWA U T. 4.

B-TpeTbux, AenatoTcs onpeaeneHHble waru
K NMOBBbILWEHWIO Ka4yeCcTBa KM3HU B NOTEHLMaANb-
HbIX «TOYKax pocTa». B gekabpe 2012 roga lo-
cyaapcTBeHHas Koprnopauus «PocaTom» Bbilwna
K rybepHaTopam permoHos, rae Haxoaatca 3ATO
n ropoga pacnonoxenus A3C, ¢ npeanoxxeHu-




€M HanpaefATb YacTb HANOroB, NMOCTYNatoLIMX
B pernoHasnbHbl GIO4MKET C 3TUX TEPPUTOPUI
LeneBbiM 06pa30M Ha HyXKAbl TaKMUX FOPOAOB.
OCHOBHbIX MOTMBOB NMOAOGHOI0 NPEANOKEHNUS
[Ba: 1) NpaKTMYeCKMN BCe YKa3aHHble ropoaa siB-
NA0TCA AOHOPaMK pernoHasnbHbiX BIO4KETOB;
2) 3T0 MOMOMET aKTUBU3aLIMM MHHOBALIMOHHOIO
pasBUTUS, B TOM YMC/IE U HA YPOBHE pervoHa B
uenom. K 1encTBusM TaKoro e NopsaKa MOXHO
OTHECTU U NPOEKTbI PUHAHCUPOBAHUS FOPOCKOM
MHOPACTPYKTYPbl HA TEPPUTOPUSX, BOLLIEALWNX B
CMMUCOK MUAOTHBIX MHHOBALMOHHbIX KNacTepos.

Elle pa3 noBTOpMM, YTO BbllENepPeYnceH-
Hble AENCTBUS — JIULIb HEKME Pa3PO3HEHHbIE,
WHOrAa aBpalbHble MOMbITKU NPUTOPMO3UTb
pa3BMBalOLLYIOCH MHHOBALMOHHYIO AerpaaLmio
B CTpaHe. Ho noa4epKHeMm: ele ABa-Tpu roga
Ha3aj Takux MNOMbITOK MPOCTO He 6b110. OHK cTa-
JIM NOABNATLCS, U 3TO MOXKET ObITb CUMMNTOMOM
03[10POBJIEHMS.

3aknouenme

MpeanpuaTns aToMHOW oTpacaun obnagatot
HEeo6X0AMMbIMM Hay4YHbIMU, TEXHUYECKUMU U
PbIHOYHBIMW KOMMeTeHUMsaMU. OHU NpeacTaB-
NA0T cO60M BaXKHbIM ANs rocyaapcTBa pecypce
— KaK ans nogaepxaHus 060pOHOCNOCOBGHOCTH,
TaK M Ans MHHOBALMOHHOIO Pa3BUTUSA CTPaHbI.
B nocnegHee BpemMs rocygapcTtBo A€MOHCTPU-
pyeT MMEHHO TaKoe MOHMMaHWe POoJSiu aTOMHOWM
oTpacnu.

TeppuTOpUM pa3MeLLeHNs OCHOBHbIX Npea-
NPUATUR oTpacan — atomrpagbl. Anga addek-
TUBHOIO UCMONIb30BaHUSA COCPEAOTOYEHHOIO
B ropofjax KagpoBOro pecypca, Ans pa3BuTus
WHHOBALIMOHHbIX NPeanpusaTuin, HeobxoanmMo
CO3[laHWe COOTBETCTBYIOLLEr0 KayeCcTBa MU3HU
N MHOPACTPYKTYpbl. [lepBble peanbHble AENCTBUSA
rocyfapctsa B 3TOM HanpasieHWu cTanu npo-
NCXOOUTb.

U UMeHHO TaK Ha3bIBanCs KPyribli CTON, MPOXOAUBLUMMA
30 Hos16ps 2012 roaa B 3ATO CeBepck (TomcKast 06-
nactb) noa arnaon O6lecTBeHHoro coseta locynap-
CTBEHHOW Koprnopauuu «PocaTom» U NPU aKTUBHOM
y4actum Accoumaumnm 3ATO aTOMHOM NPOMbILLIEHHOCTH.
2 PaccMaTpuBaloTCs TONbKO 3aKPbITble aiMUHUCTPATHB-
HO-TeppuUTOopHanbHble 06pa3oBaHusl, 06pa3oBaHHble
no poay AeATeNbHOCTU NPEeAnpUATUA aTOMHOW Npo-
MbllWAEHHOCTU. ITO 06s3aTeNbHas OroBopKa, Tak Kak
nomumo 10 Takmx 3ATO B cTpaHe cyulecTByeT ele 31
3ATO, 06pa30BaHHbIX MO POAY AEATENBHOCTU OGBLEKTOB
MuHucTepcTBa 060poHbLI U Pockocmoca.

3 Moapo6Hee npo ropoaa pasmellerns ASC cm.: Pankos
[.10. CounanbHO-aIKOHOMUYECKHUE U3MEHEHNS Ha Tep-
PUTOPMU B CBSA3W CO CTPOUTENLCTBOM W AKCMNyaTauuen
aTOMHOM 3NeKTpoCcTaHLuK // ATOMHbIA NpoeKT, 2012.
- N2 11, peBpanb. — c. 25-27.

“'Yucno paboymnx MeCT B POCCUICKOM NPOMbILNEHHOCTH
B 2012 roay cokpaTtunoch Ha 142 Tbicsyu. bonblue Bcero
TepsieT o6padaTbiBaloLLas NPOMbILWNEHHOCTb, B KOTOPO
3a nocneaHue Tpu rofa cokpallaetcs B cpefHem 3,8%
paboumnx MECT exerogHo.

5 06 atom noapoGHee cm.: daiikos [. 0. 3aKpbiTbie
aIMMHUCTPATUBHO-TEPPUTOPUANbHbIE 06pa30BaHMs.
«ATOMHble» ropoaa. MoHorpadua. — Capos : ®IyMn
«PPAL-BHUNID», 2010.

% KoHe4yHo, aTOMHOM 0TPac/bio U 3aKPbITbIMU FOPO-
[aMu He ucyepnbiBaeTcs NepevyeHb TEPPUTOPUIL 1
npeanpuaTUiA, CNOCoGHbIX pa3BMBaTb U pa3BUBalO-
LUMX B CTPaHe MHHOBaUMK. Ho B AaHHOM cnydae Mbl
BUAUM SIBHO Bblpa)KEHHYIO CUCTEMY, OGbEANHEHHYIO
OpraHM3auUMoHHO (0Tpacib) U MHCTUTYLMOHANLHO
(ctatyc 3ATO), 4TO MOXKET cnoco6CTBOBATL LiefieHa-
npaBfeHHOMY pa3BUTHIO.

70 CapoBCKOM TEppPUTOPUaNbHOM UHHOBALIMOHHOM
Knactepe cM.: Paikos [1.t0. MHHOBaLMOHHbIE KnacTepbl
aTOMHOM NPOMbILLNEHHOCTU: CapoB // ATOMHBbIV NPOEKT,
2012. - N2 12, peBpanb. — ¢. 15-17.

EXPERIENCE

Atomgrads’ potential
in the service of Russia?

As early as in the 1950s-1970s the name of
«atomgrad» (i.e. an «atomic town») was given to
towns with the backbone enterprise belonging
to the nuclear sector. It was the time when the
sector was rapidly developing, therefore the
name «atomgrad» caused associations not only
with the town of science and scientists but
also with a young town, a town of the youth.

Now the term «atomgrad» is used officially
and has a narrow and specific meaning: a small
town where the backbone enterprise belongs
to Rosatom State Corporation. It is a town with
which Rosatom has relations at various levels
and in various fields: it cooperates both with the
enterprise directly and with the local administra-
tion in the social sphere and in other fields. There
are 20 towns of the kind: 10 closed administra-
tive and territorial entities (CATE) and 10 satellite
towns in the vicinity of nuclear power plants. More
satellite towns are expected to appear in the near
future: the town of Neman is gradually acquiring
this status being located near Baltiyskaya NPP
construction site, and the town of Navashino
will become a satellite of Nizhny Novgorod NPP
when the construction begins.

Closed Administrative
and Territorial Entities*

From the purely urbanistic point of view,
these are ordinary one-company towns with
the status of urban districts. They have lo-
cal administrations, small and medium-sized
businesses, and political parties and NGOs
are active there. CATEs differ from other small
and medium towns of Russia in their security
system which is especially strict since strategic
and hazardous facilities are located there. The
security measures include restrictions of the
movement across the town borders, restrictions
in economic activity and land use, and result in
somewhat peculiar budgeting.

All CATEs have population of 40,000 to
110,000 (Table 1), and are situated in three
regions (2 in the Volga region, 5 — in the Urals
and 3 — in Siberia).

Closed towns differ mainly in terms of ac-
tivities of their backbone enterprises. All of the
enterprises belong to the nuclear industry, but
two of them are research institutes (Federal
Nuclear Centers in Sarov and Snezhinsk), three
of them are instrument-engineering plants (in
Zarechny, Trekhgorny and Lesnoy), while the
rest are nuclear fuel enrichment plants (in
Ozersk, Novouralsk, Seversk, Zheleznogorsk
and Zelenogorsk). Difference in the fields of
activity entails differences in workforce, in the
possibility to implement «civil» projects at the
enterprises and to diversify the production, and
in the work load.

Historically, closed towns are compara-
tively young; they were built in 1950s-1990s
when nuclear industry was developing. At

the first stage it was decided first where the
main facility would be located, and only after
that settlements were built for builders and
the plant workers. The settlements quickly
acquired all attributes of urban life such as
transport, healthcare facilities, educational
and cultural establishments, trade, etc. The
closed towns of the second priority (built in
1960s-1970s) were planned as quality plac-
es of residence. Many advantages of closed
towns that are rooted in the 1950s-1960s, for
example, high level of secondary education,
are still evident there.

By the 21st century the situation had
changed. First of all, the world outside the closed
towns had changed significantly. Since the mid
80s the Soviet Union and then Russia reduced
nuclear arsenals unilaterally. The load of work
related to the nuclear projects diminished at the
nuclear facilities. At the same time conversion or
liquidation of the enterprises were not possible in
the face of external challenges. Nuclear weapons
were still the most convincing argument in the
world politics, and there are no signs that this
political principle will be rejected soon.

Secondly, there were changes within CATEs
themselves. Formerly privileged towns turned
into ordinary urban entities and had problems
typical of small specialized settlements such
as a narrow labor market marred and burdened
with clannishness of a small town, latent un-
employment, low social attractiveness, outflow
of the youth, etc. Restructuring of backbone
enterprises resulted in the reduction of their
personnel. Commutation between towns en-
hanced: daily thousands of workers come from
Seversk, Zheleznogorsk and Novouralsk to the
regional centers and return home at night.

Towns Where NPPs are Located?

Towns where NPPs are located do not have
distinctive features of CATEs. Indeed, they
have no formal status. They differ from other
specialized towns in higher level of education
(which makes them similar to science-intensive
entities), federal-budgeted healthcare (with
institutions of Federal Medical and Biologi-
cal Agency of Russia), some functions of local
administration envisaged by the legislation on
nuclear power.

The geography of NPP towns is broader than
that of CATEs; they are situated on the vast ter-
ritory from the Kaliningrad region in the west to
Chukotka in the east of the country and from
the Murmansk region in the north to the Rostov
region in the south® (Table 2).

Similar to CATEs, the population of such
towns is constantly diminishing. The population
growth is observed only in the towns where new
power-generating units are under construction:
in Sosnovy Bor, Volgodonsk, Novovoronezh. The
problems of NPP towns are similar to those of
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Table 1
. . . . . Population, thousand .
Name Historic name Federal entity, location Year of foundation (2011) Backbone enterprise
Mining and Chemical
Construction began in Plant Federal State
Zheleznogorsk Atomgrad, Krasnoyarsk-26 Krasnoyarsk region, 64 1950; status of town 84.7 Enterp_r Ise; Information
km from Krasnoyarsk . Satellite Systems JSC
granted in 1954. o
named after Academician
M.Reshetnyov
’ Construction began in ’
Zarechny Penza-19 Penza reg:z‘nr;z:lf km from 1954; status of town 63.6 Stigszrcoigzgzon
granted in 1958.
Constructed on the place
. of the former village of .
Zelenogorsk Krasnoyarsk-45 Krasnoyarsk region, 150 Ust-Barga, first mentioned 66.0 Electroc_:hem|ca| _Pla_nt
km from Krasnoyarsk ; Production Association
in 1735; status of town
granted in 1955.
; Construction began in ) .
Lesnoy Sverdlovsk-45 Svergfr:/qsékr:tgé (:i:’bi?‘l km 1947; status of town 50.4 Elekst;Zt: IE: r;glrb?{SI;Iant
g granted in 1954 P
) Construction began in .
Novouralsk Sverdlovsk-44 Sverdlovsk regpn, 67 km 1941; status of town 85.5 Urals Electrpchemical
from Ekaterinburg ] Plant JSC
granted in 1954.
Chelyabinsk region, 110 Construction began in Mavak Production
Ozersk Chelyabinsk-65 km from Chelyabinsk and 1945; status of town 82.3 )/:\ssociation
140 km from Ekaterinburg granted in 1954
Nizhny Novgorod region, Sarov first mentioned in Rlés;']?; F_eiit;lu'i:gﬁar
Sarov Arzamas-16, Kremloyv 185 km from Nizhny the 11th century; status of 92.0 ]
g Research Institute of
Novgorod town granted in 1954. - .
Experimental Physics
. Construction began in o ;
Seversk Tomsk-7 Tomsk reg_:_zz;s:ho km from 1949; status of town 109.7 Siberian Cj];g”cal Plant
granted in 1954.
Russian Federal Nuclear
Chelyabinsk region, 120 ’ ] Center — All-Russian
km from Chelyabinsk and Construction began in Research Institute of
Snezhinsk Chelyabinsk-70 1957; status of town 48.9 X K
110 km to the south of ranted in 1993 Technical Physics named
Ekaterinburg g : after Academician
E.Zababakhin
. . Construction began in ) '
Trekhgorny Zlatoust-36 Chelyabinsk reglon_, 240 1952; status of town 33.7 Instrument Engmeermg
km from Chelyabinsk . Plant State Enterprise
granted in 1955.
Table 2
Town Federal entity, location Year of foundation Population, thousand (2011) Backbone enterprise
Saratov region, 160 km from First mentioned in 1738; status
Balakovo Saratov of town granted in 1911. 197.3 Balakovskaya NPP
Sverdlovsk region, 60 km from Founded in 1957, status of
Zarechny Ekaterinburg town granted in 1992 272 Beloyarskaya NPP
- The Chukotka Autonomous Founded in 1955; status of e
Bilibino District town granted in 1993 5.1 Bilibinskaya NPP
Tver region, 125 km from Tver, First mentioned in 1478; status L
Udomlya 330 km from Moscow of town granted in 1981. 403 Kalininskaya NPP
. Construction began in 1968;
Polyarnye Zori Murmansk reglon, 224 km from status of town granted in in 15.1 Kolskaya NPP
Murmansk
1991.
) Construction began in 1968;
Kurchatov Kursk region, 40 km from Kursk status of town granted in 1983. 47.2 Kurskaya NPP
Leningrad region, 80 km from Construction began in 1958; .
Sosnovy Bor Saint-Petersburg status of town granted in 1973. 658 Leningradskaya NPP
Voronezh region, 45 km from Construction began in in 1957;
Novovoronezh Voronezh status of town granted in 1987. 34.8 Novovoronezhskaya NPP
Rostov region, 230 km from ) .
Volgodonsk Rostov-on-Don, 300 km from Founded in 195(.)' Status of 169.1 Rostovskaya NPP
town granted in 1956.
Volgograd
Smolensk region, 150 km from Founded in 1971, status of
Desnogorsk Smolensk town granted in 1989. 31.1 Smolenskaya NPP
Kaliningrad region, 120 km from | ¢, e in 1277, since 1947 - Baltiyskaya NPP (under
Neman Kaliningrad, on the border with . 12.0 .
Lithuania on the territory of the USSR. construction)
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CATEs: outflow of the young, and the narrow
labor market is not attractive to young special-
ists. The gap between salaries of NPP specialists
and personnel of other companies is growing.

Many NPP towns were built by Komsomol
members and were considered to be projects
of the utmost national significance. They were
built quickly and from materials that not always
were fir for the project. As a result, many defects
have appeared in buildings and structures. Ad-
ditional investments are required to make them
good, but such investments can not be afforded
by the local budgets.

Regional authorities have a special attitude
towards both NPP towns and CATEs, which is
a result of the powerful influence of Rosatom,
the backbone enterprises founder, on the town
life and the towns’ interaction with the regional
authorities. Besides, both CATEs and NPP towns
are sponsors of the regional budgets.

New Challenges and Prospects

The principal challenge: Russia’s competi-
tiveness in technology diminishes quickly. It is
not only due to the fact that plants and institutes
close (though it is also true?); the process is
sweeping because other countries expand their
presence in the hi-tech markets (Fig.1). Globali-
zation will leave Russia without any share in the
market, even in the domestic one.

Any ways and means must be used to boost
the innovation activity. Undoubtedly, favorable
investment climate must be created to attract
foreign investments and to keep domestic in-
vestments. Itis also important to support those
companies and regions whose endeavors in the
innovations field have positive results or have
clear prospects.

Russia’s nuclear sector is one of the few in-
dustries that are really competitive in the global
hi-tech market. The main enterprises are located
in CATEs. Even when problems and hardships in
both the industry and closed towns® are taken
into account, it is still possible to state that they
possess high research and technical potential.
Itis those towns that can form the basis of the
national innovation development (in cooperation
with other companies of the industry)®. There
are several reasons to think so.

First. The present political and military-
strategic situation in the world can hardly be
characterized as calm and stable. To pursue the
nuclear containment policy, modern weapons,
mostly strategic ones, are required. To develop
them, enterprises of the nuclear weapons com-
plex should join their efforts in applied research
and production as well as in fundamental re-
search. The task is being solved successfully.
In 2012 Strategic Missile Forces put Topol-M
and Yars missiles into operational service while
the Navy adopted Bulava missile for service.
Thus, enterprises of nuclear weapons complex
including those that are located in closed towns
have been operating successfully.

Second. Ambitious program of the nuclear
sector development (now 9 nuclear power-gener-
ating units are under construction) and energetic
behavior of the sector on the global market (the
share of Russian companies in the NPP construc-
tion market equals to 16 percent) secure good
work load for nuclear power facilities.

Third. Energization of the nuclear sector
enterprises is accompanied by improvements
in the activity organization (the industry employs
effectiveness criteria adopted in the market
economy and introduces modern information
technologies) and by considerable pay rise,
which is an important factor in attracting young
specialists to the industry. All this results in

enhanced competitiveness of enterprises (in
terms of salaries, promotion prospects and intel-
lectual development) as compared with other
industries. The result is very important, for in
the recent twenty years the industry has lost a
lot of good specialists.

Atomgrads’ Perculiarities

Development of the backbone enterprises is
not the only prerequisite to transforming atom-
grads into growing-points. CAREs and NPP towns
are small, and many of them are remote from
federal and regional centers. They are not at-
tractive to qualified specialists, graduates of
the best universities, especially those that are
the capitals, even when salaries are high. It
is a matter of the life quality. In some places
housing construction is scarce, and high-quality
public services are not affordable due to the
lack of budgeting. A small consumer market
is not attractive to suppliers of many goods
and services, which, in its turn, limits the set
of private amenities in the towns.

Another challenge is to develop non-back-
bone hi-tech business. It is essential for any
town (since it implies more tax payments and
more jobs), but it is also necessary for the coun-
try’s economic development and for pursuing
sound economic policy. In perception of a back-
bone enterprise, development of hi-tech busi-
ness makes a town more attractive to specialists
(as the labor market grows); besides it makes
it possible to outsource some minor functions,
production, ideas and technologies that are not
used in the main production.

Hi-tech business can be developed only
when necessary resources are available, first
and foremost, labor force and capital (availability
of capital manifests itself in the sustainable op-
eration of the backbone enterprise and sufficient
local budget). This truism was confirmed during
the campaign of selecting territorial innovation
clusters organized by the Ministry of Economic
Developmentin 2012. Among 14 entities that,
according to experts, have better prospects of
innovation breakthroughs, there are two CATEs
(Sarov and Zheleznogorsk) and four clusters
that are being formed on the basis of nuclear
facilities (Dimitrovgrad, Obninsk, Dubna and
Saint-Petersburg). But experience shows that
apart from these two important resources efforts
by the state are required to develop hi-tech busi-
ness: incentives, institutes and infrastructure
development, political guarantees, etc.

Onward Progress

Recently (especially in 2012) the efforts by
the state to create favorable environment for
innovations have become more visible. It cannot
be stated that a solid system of state support
of innovations has been created, though; the
efforts are still isolated. But they are there. The
following means are used to support atomgrads.

Firstly, it is development of civil projects at
enterprises of nuclear weapons complex. It is
not similar to low-tech conversion of the 90s,
it implies development of science-intensive
technologies. The trend can be exemplified by
development of supercomputers and software
for them at VNIIEF, Proryv (Breakthrough) project
implemented jointly by NIKIET after N.Dollezhal,
Siberian Chemical Plant, OKBM Afrikantov and
other companies. The development is not cha-
otic, it is monitored and operated by Rosatom
State Corporation. To implement civil projects,
qualified research and engineering as well as
skills of working on the market are needed.

Secondly, elements of the necessary innova-
tion infrastructure are being created. Examples:
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Sarov technopark initiated by VNIIEF as early as
in 2006, industrial parks in Zheleznogorsk and
Novouralsk set up in 2012. Another example is
a federal project of creating innovation clusters
that envisages federal budgeting of innovation
infrastructure such as sophisticated equipment
multiple access center, prototyping centers, etc.

Thirdly, some measures are taken to improve
life quality in the prospective growing-points. In
December 2012 Rosatom addressed governors
of the regions where CATEs are situated with a
proposal to allocate a part of the taxes paid by
CATEs to the needs of these towns. The proposal
is based on two principal considerations: 1) all
such towns are sponsors of regional budgets;
2) it will help boost innovational development
at the regional level. The list of measures also
includes projects of financing town infrastruc-
ture of entities that are in the list of pilot in-
novation clusters.

It should be stressed once again that all
this is just isolated, in some cases emergency
efforts to hamper innovation degradation in
the country. But it is noteworthy that such ef-
forts were nil two or three years ago. Now they
are there, and it can be treated as a sign of
improvement.

Conclusion

Nuclear sector companies possess neces-
sary research, technical and economic compe-
tences. For the state they are a very important
resource that ensures defense capacity and
innovation development. Now the state reveals
clear understanding of the importance of the
nuclear sector.

Atomgrads are those places where the main
enterprises of the industry are located. It is
required to ensure high life quality and good
infrastructure in order to use qualified labor
force effectively and to develop innovation com-
panies. The state has made the first steps to
solve the tasks.

U1t was the topic of the round table held in CATE Sev-
ersk (the Tomsk region) on November 30, 2012 under
the auspices of the Public Council of Rosatom State
Corporation. Nuclear Industry CATEs Association was
an active participant in the round table.

20nly CATEs formed on the basis of nuclear industry
companies are considered here. The reservation is
relevant since besides such CATEs there are 31 enti-
ties related to the activities of the Defense Ministry
and Roscosmos (Federal Space Agency).

% See more about NPP towns location in: Dmitri Faikov,
Social and Economic Transformations on Territories
Caused by Construction and Operation of NPPs //
In: Atomic Project. 2012. No 11, February. — P25-27.
4) The number of jobs in Russia’s industry reduced
by 142,000 in 2012. Processing industry suffers the
most, with its average 3.8% of annual loss of jobs.

% See more in: Dmitri Faikov. Closed Administrative
and Territorial Entities. «<Atomic» Towns. A Monograph.
Sarov: VNIIEF, 2010.

8 Certainly, nuclear industry and closed towns are
not the only subjects that are capable of innovation
activity. But they form a system that is integrated
organizationally (industry) and institutionally (CATE
status), which can secure sustainable development.
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NMEHA

110 net Ha3ap 12 aHBapa 1903 roaa poauncs Uropb BacunbeBud KypyatoB — BeJIMKUA GU3UK, aKafAEMUK,
OCHOBOMOJIOXHUK UCMOJIb30BaHUAA MUPHOIO aToMa. be3 COMHeHuUs, OH OblJ1 OAHUM U3 TEX JIIOAEN, KTO OKa3an
BJIMSIHUE Ha XO4 UCTOPUMU U HaLLeMn cTpaHbl, U Bcero XX BeKa.

C umeHem KypuyaToBa cBA3aHO MHOXXECTBO AOCTUXEHUN. U Bce e AN Hallero XypHaJjia OH npexje Bcero
- pyKoBOAMUTE/Ib 3BHAMEHUTOro «<ATOMHOro npoeKrta». Hekotopble noapoG6HOCTHU GUorpadumn «oTLa COBETCKOMN
aTOMHOW 60MObl», CBAA3aHHbI€ C 3TUM NMEePUOAOM €ro }KU3HU, Mbl U XOTUM NpPeAcTaBUTb BHUMAHUIO YUuTaTenen
B roj 3HamMmeHaTeJ/ibHOro roéunes.

«OH co3paeT BOKpyr ceba atmocpepy
BOCTOPXEHHOro Tpyaa...»

29 aBrycTta 1949 r. B 4 yaca ytpa no mo-
CKOBCKOMY ¥ B 7 4YacoB N0 MeCTHOMY BpeMeHH!
B OTAAJIEHHOM cTenHom panoHe Kasaxcra-
Ha, B 170 KM 3anagHee CemunanaTUHCKa
Ha OMbITHOM MOJIMTOHe Gbl1 OcyLiecTBieH
nepBbiii B3pbiB aTOMHOM 60MO6bI. B poKknape
WU. B. Cranuny 30 aBsrycta 1949 r., noanu-
caHHom J1. . bepuen u U. B. KypuyaToBbim,
y4YyeHbiMU-pU3MKamMu, BOEHHbIMU HaGaoaa-
Tensamu, 3adUMKCUpPoOBaHO:

HayuHanu Ha nyctom mecte. lNo4ytn BCA
EBponencKas 4acTb CTpaHbl exana B pyuHax.
KypyatoB pasBepHyn Jlabopatopuio N2 Ha
OKpauHe MOCKBbI, HeaaneKko oT MOKPOBCKOro-
CTpeluHeBa, Kyaa Bce COTPYAHUKM nepebpanuch
K nety 1944 r. He 6b110 31EMEHTAPHbIX YCIOBUH,
060pyA0BaHMS, UCMOb30BANIOCh BCE, YTO MOINO
6bITb NyLeHo B Aeno. bpat Urops Bacunbesunya
Bopuc, U3BECTHLIN XUMUK, BblAENAS NAYTOHUN,
nomeLlan UCTOYHMK B 60OYKY C BooW. Pabounit
CTON AupeKTopa nabopatopun HOYbIO NpeBpa-
Lancs B MeCTO CHa COTpyAHUKOB. PaboTtanu 6e3
BbIXOAHbIX, N0 18—20 yacoB B cyTKM. o yTpam,
nocrne o4yepenHon 6eccoHHom Houu, U. B. Kypua-
TOB B36aapunBan ce6s X0NOAHbIM AyLIeM.

Koraa Haj eAMHCTBEHHbBIM «KPacHbIM» JOMOM
Ha nycTbipe 6biBWEro XoablHCKOro nond B 1944 r.
nosiBUNachb Kpbiwa, Noa Hel cobpanucb Bce

«1. TOYHO B Ha3HaA4YEHHbIN MOMEHT B3pbiBa
B MECTe YCTaHOBKM aTOMHOM 60M6bI (Ha 30-Me-
TPOBOM CTanbHOM GallHE B LEHTPEe NOJMroHa)
npounaoLuna BCMbllKa aTOMHOro B3pbiBa, BO
MHOro pa3 NpeBOCXOAALas N0 CBOEN SPKOCTH
ApkocTb ConHua. B TeyeHune 3/4 cek. BCMbllWKa
npuHana opmy nonywapus, yBenmymBLLIErocs

Uropb KypuyatoB

o pasmepos 400—500 M no gnameTpy. [nqa KypyaToBa rnaBHevwen 3agayem 66110 KypyaToBLbl. CpeaHolo 4YacTb 34aHUs 3aHAn

2. OQHOBPEMEHHO CO CBETOBOM BCIbILWKOWM co3aaHune ypaH-rpadMTOBOro peakropa C Lenblo nabopaTopum 1 KabWHET AMPEKTOPA, B KPbINbSX
06pa30Banocb B3pbIBHOE 061aKo, JOCTUree NPOW3BOACTBA MIYTOHUSA. HO nonyynTs pesynstart nocennnucb COTPyAHUKKM U KypyaToB, B noasane
B TeYeHUEe 2-3 MUH. BbICOTbl HECKOJIbKUX KUJI0- 6bI10 HEBO3MOXXHO 6€3 pa3paboTKM MPOMbILL- pa3mectunu mactepckue (B 1943 r. KypyaTtoB
MEeTPOB ¥ NpopBaBLLIeecs 3aTeM B 00Obl4HbIE A0- JIEHHOWN TEXHONIOrMK U3BNEYEHNS ypaHa U3 pya, 6bl1 MPOMKMCaH, HO HE XKW1 B KBapTUpe, KOTOPYHO
XaeBble 06/1aKa, KOTOpble MOKPbIBaAN B MOMEHT M3roTOBJIEHWUS U3 HEro YUcTenwero metanna, nepeaan Apy3bsam, BEPHYBLUMMCS U3 3BaKyaLnu;
McnblTaHUs He6o. CO3[aHusa crneunanbHbIX antoOMUHUEBDLIX Cna- Wunc 1942 no 1944 rr. B roctuHuLe «MockBa»,

3. Bcnen 3a BCMbIWKOW B3pbiBa BO3HUK- BOB M HEOOXOAWMOW U3MEPUTENBHON TEXHUKM, 3aTeMm 0 OKTA6pa 1946 1. Ha paboTe B «KpacHOM
fla OrPOMHON CUNbl yaapHas BOJIHA aTOMHOI0 CTPOUTENLCTBA KPYMHOro LIMKNOTPOHA, co3ja- [loMe», OCEHbIO Nepeexasn B NOCTPOEHHbIV B CTa
B3pblBa. 3apeBo B3pbiBa 6bI710 BUAHO, @ FPOXOT HUSA TEXHONIOTUW pa3fefieHUsa U30TOMNOoB ypaHa, MeTpax OT HEro KOTTeX v xwun Tam o 1960 r.).
yAapHOW BOMHbI 6blN CAbIWEH HabaogaTeNsIMu 1 TEXHONOMMK NONyYeHUs rpaduTa CBEPXBbLICOKOM O TOoM nepuroae cam KypyaToB no3se BCMo-
o4YeBMALaMM1, HaXOAMBLUMMUCA OT MecTa B3pbiBa YUCTOTHI U T. A. MUHan: «Mbl Ha4anu paboTy... B TAHKENbIE AHM...

Ha paccTossHUKn 60-70 KM».

TaK B TO fjafieKoe paHHee yTpo 3aBepLImnacs
OZIMH N3 OCHOBHbIX 3TanoB rPaHAMO3HON 1 CNOX-
HOM paboTbl, Ha4Yano KOTOPOM 6bINO NONOXKEHO
pacnopsikeHusamu locyaapctBeHHoro Komuteta
060poHbI (FTKO) N2 2352¢c o1 28 ceHT6ps 1942T.
«06 opraHunzaLmm paboT no ypaHy» 1 N2 2872cc
oT 11 deBpans 1943 . «O 4ONOSHUTENbHBIX Me-
ponNpuUATUSX B OpraHu3aunm paboT no ypaHy».
3T1Mm paboTam NpraaBanocb OrpOMHOE BOEHHO-
cTpaTermyecKkoe 3Ha4yeHve, B TOM YUCIe U INYHO
M. B. CTanuHbiM.

Hay4Hoe pyKkoBoACcTBO ATOMHbIM poeKkTom KO
BO3/10XMN Ha 39-neTHero JoKTopa GU3nKo-mare-
MaTUYECKMX HayK, npodeccopa JIeHUHrPaacKoro
PUBNKO-TEXHUYECKOTO MHCTUTYTa Mropsi Bacunbe-
Buya KypyatoBa. B COOTBETCTBMM C pacnopsiKeHu-
em KO ot 11 dpeBpans 1943 1. N0 NOCTaHOBAEHUIO
npesvavyma Akagemuun Hayk CCCP N¢ 121 ot 12
anpena 1943 r. B MocKBe 6bi co3aaH creLu-
anbHbIM Hay4YHbIM LeHTP — JlabopaTtopus N°2 AH
CCCP (c 1956 r. — MHCTUTYT aTOMHOW 3HEPruu;
¢ 1960 r. — um. W. B. KypuaToBa), nonyyvBLuas
npaBa aKaleMM4ecKoro nHcTutyta. C nepeoro
[OHe co3pgaHusa Jlabopatopumn Ne2 U. B. Kypuato-
By 6bina BbljaHa JOBEPEHHOCTb AKageMuu Ha ee
CaMOCTOSATENbHOCTb KaK MHCTUTYTa, ¥ OH MOMYy4u o

MNO/HOMO1MA «DYKOBOAMTL €10 B aiMUHNCTPaTHB- KypuaToB (KpaitHuii cneBa) M ero Koaaeru nocse ycrewHoro nycka nepeoro npombIlLIEHHOIO
HOM, XO3CTBEHHOM 1 GUHAHCOBOM OTHOLLIEHMSIX>. NAyTOHMEBOro peakTopa. 1948 .
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BOWHbI, KOraa pogHas 3emns 6bina 3anuta Kpo-
BblO... pa3pyllanncb U ropenu Hawwm ropoga u
cena, Korfa He 6bI710 HUKOrO, KTO He UCMbITan 6bl
4yBCTBO Ny60KOM CKOpOK n3-3a rnéenn 6am3-
KUX 1 Joporux ntogen. Mol 6bln ogHW. Hawm
COK3HUKN — aHIM4aHe U amepuKaHLpbl... B TO
Bpemsi 6binn BNepeamn Hac...Benm cBou paboThbl
B CTPOXKaWLLe CEKPETHbLIX YCIOBUSX U HAYEM HaM
He MOMOrn».

B nporpammMe no ocywecTBneHUIO LEeNHON
peaKLMK1 Ha ypaHe C yrnepogom A0 BecHbl 1945 T.
yaanocb caenatb MHoroe. Ho KypyaTtoB cuutan,
4YTO OeNo naet meaneHHo. B mae 1945 1. oH 1
M. I. MepByxnH 06paTUIUCh C 3anuckon K Ctanu-
Hy, 060CHOBaB B HEW HEOOXOAUMOCTb MPUHATHA
4ypesBblHarHbIX Mep A1 YCKOpeHus paborT.

Mexay Tem 16 ntonsa 1945 r. B Anamoropzo,
B MyCTbIHHOW YacTu wraTa Hblo-Mekcuko, CLUA
UCnblTanu aToMHoe opyxue. Ha neperosopax B
Motcaame 24 wions npe3aunaeHT CLUA T. TpymaH
3aasun rmase CCCP W. B. CtanuHy, 4yto B CLLA
C03/1aHO OpyXKMe HebblBaNon paspyLUTENbHON
cunbl. Kak oTmeyvan memyapuct P. Mapow, «..B
noseaeHun TpymaHa nosiBunacb 60nbluas yBe-
peHHOCTb B ce6e, — 6blI0 3aMETHO, YTO YTO-TO
cny4nnocbk». C 3TOro MOMeEHTa Havancs NoanTu-
4yecKkum waHTaxK CLUA 1 AHrMK NO OTHOLLEHMIO
K CoBeTckomy Cotody. B memyapax Y. Hepunnnb
npu3HaBascs, 4To K BecHe 1945 r. «coBeTCcKas
yrpo3a» B ero rnasax «ye Bcraja Ha MecTo Ha-
umcTcKkoro Bparar. B aBrycte 1945 r., npu3biBas
K BoHe ¢ CCCP, oH 3aBM: «...Mbl HE JOMKHbI
aaTb, Noka Poccust nogrotoButces. 9 Bepto, 4To
npovaeT BOCEMb JIET, NPEXKAE YEM OHa CTaHeT
o6nagatenbHuLen 60M6bl». Hepynnib e, No CBU-
[leTenbCTBY €ro InYHoro Bpava MopaHa, ckasan:
«BO3MOXHO, 4TO BOMHAa HA4YHETCS 3TON 3UMOW».

B aBrycte 1945 r. CLLA c6pocunm aTOMHble
60M6bl Ha AMNOHCKKE ropoja Xnupocumy n Haraca-
Ku. MNornénu 6onee 300 Thic. Yenosek, a 200-250
TbiC. 6bIIM PaHEHbI ¥ MOPaXeHbl pagnaumen. 3o
6bI110 cieNnaHo 415 Toro, YTo6bl AUKTOBATb CBOIO
BOJIIO MUPY M nNpexae Bcero CCCP. 3 mapTta 1946T.
B . ®ynToHe Yepumnnib NPOU3HEC CBOIO 3HAMEHM-
TYtO peyb, NOMIOXKMBLLYIO HAYano «xX0/04HOM BOW-
He». CMbICN ee CBOAMACS K TOMY, YTO NMOCKOJbKY
CCCP aBnseTcs rmaBHoW yrpo3orn 6e30nacHoCTH
1 cB0o60JE BCEX HAPOAOB, YEI0BEYECTBO JOMK-
HO 06bEAWHUTLCS MOA «@HrNo-aMepPUKaHCKUM
dnarom» n CUNON NTMKBUAUPOBATL 3Ty yrposy. B
MapTe 1947 r. CLUA npuHanu «aoKTpuHy Tpyma-
Ha», OCHOBaHHYI0 Ha mnaesax Yepunnns. Takum
06pas3om, 6bIBLLIME COO3HMKM MO BTOpon Mupo-
BOW BOWMHE 06paTUIMCh B HalUMX Bparos. Bokpyr
CCCP opraHu13oBbIBannCb aBnaLMOHHbIE 6a3bl,
B CLUA OTKpbITO My6/MKOBaNM CXeMbl aTOMHbIX
HanajeHWn, «<xoNoAHas BOMHa» rpo3una nepenTu
B «rops4yto», aToMHyl0. B anpektuee N2 432 /a0 ot
14.12.45 1. 6111 YKa3aHbl COBETCKME ropoja ans
60Mb6apanpoBkuK: MocKBa, lopbKui, Kyinbbiwes,
CepanoBck, HoBocnbupceK, Omck, Capatos, Ka-
3aHb, JleHuHrpag, baky, TawkeHT, HUxHUn Tarun,
MarHutoropck, lNepmb, Téunncu, HoBoKy3HeLK,
NpKyTcK Apocnasnb. K KoHuy 1945 r. CLUA umenu
196 aTOMHbIX 60M6. B 1949 r. pa3paboTtanu
«Dropshot» (aHrn. dropshot — ykopoyeHHbIn yaap
B TeHHUCce — Peg.) — nnaH aTOMHOW BOWHbI NPo-
TMB CCCP . BoeHHble AeVCTBUS NNaHUPOBaIUCh
Ha 1949—1957 .

B amepnKaHCKMX Kpyrax NporHo3upoBan,
Korga e Poccus cosgacT aToMHylo 60m6y. B
1948 r. B aMepuKaHCKOM ypHane «Look» nossu-
NIUCb ABE CTaTbW, aBTOPbI KOTOPbIX [. XorrepToH
1 3. PaliMOHA yTBEPKAANM, YTO PYCCKMM NOHaA0-
6uTCS WeCTb NieT, HadbiBaa 1954 1. 1 oTMeyas, 4To
noTpeobytoTca HeBeposiTHble yeunus, néo B8 CCCP
HET NPOMbILWNEHHOCTH, CIOXHOr0, TO4YHOT0 060-
pyAoBaHUs M NPUGOPOB 415 U3rOTOBIEHUS BCETO
HEo6Xx0AMMOro Ans co3aaHnsa aToMHON 60MObI.

s

C akapemukom A. 1. AneKcaHApPOBbIM

[MpOrHo3bl OKa3anmchb OWMBOYHbI B CPOKaX,
HO BEPHbI B TOM, 4To npobnema B CCCP pella-
Nnacb LLEeHOW AeNCTBUTENBHO HEBEPOATHLIX YCUUIA.
Bbina noctaBneHa 3agadya — co3aaTtb COOGCTBEH-
HOe aTOMHOE OpyXMe 3a NATb NeT. MocTaHoB-
nennem N'KO ot 20 aBrycta 1945 r. co3aaetcs
HOBbIM FOCYAapCTBEHHbIV OpraH ynpaBneHus:
CneuunanbHblh KomuTeT npun TKO (c ceHTa6ps
1945 r. — npun CHK CCCP, c mapta 1946 . — npwu
CM CCCP) ¢ wupoYaniumMmMm NoTHOMOYUAMM, BO
rnase c yneHom 'KO, 3amectutenem npeacena-
Tens CHK J1. I. bepus. 3TOoT opraH paccmaTpu-
Ba/ CBfA3aHHblE C OCYLECTBIEHMEM aTOMHOIO
NpoeKTa NPUHLMNUaNbHbIe Hay4HO-OpraH13aLu-
OHHble BOMPOCHI, 06CyKaan, yTO4HAN, 0A06pPsN
NPOEKTbI MOCTaHOBAEHMI K pacnopsikeHni KO,
CHK, CM CCCP, koTopble npeacTaBnsn 3ateM Ha
yTBepXaeHue rnase rocygapcraa M. B. Ctanuny.
B 1945—1946 rr. npu Hem paboTanu TexHuYe-
CKMM U UHXKEHEPHO-TEXHMYECKUIM coBeTbl. Ans
HEenocpeaCcTBEHHOIO PYKOBOACTBA Hay4YHO-MUC-
cnefoBaTeibCKUMM, MPOEKTHBIMU U KOHCTPYK-
TOPCKUMM OpraHn3aunsiMu v NPOMbILWAEHHbIMK
npeanpuaTUsaMu (3aBogamMun, KombGUHaTamm) no
MCMNO/Ib30BaHUIO aTOMHOM 3HEPrUK U MPomn3-
BO/JCTBY aTOMHOM 60M6bl nNpu CneukomuTeTe
661710 06pa3oBaHo lNepBoe rMaBHOE ynpasBfieHue
(Mry), npeobpasoBaHHoe 26 uioHa 1953 I. B
MuHKcTEpPCTBO cpeaHero MalunmHoctpoeHus CCCP.
MNpeacenatenemM Hay4HO-TEXHUYECKOrO COBETa
Mry 6bin HazHavyeH M. B. KypyaTos.

Pa6oTbl pa3BopayinMBanmcCb WUIMPOKUM GPOH-
ToM. Ha4yaBWwwch € oTAeNbHbIX 1abopaTopHbIX
OMbITOB, OHW OXBaTWUIN MHOrMe duanyeckue,

WU.B. KypuatoB u 10.B. XaputoH B Kpemne.
Bropas nonoBuHa 1950-x rr.

MMEHA

XMMWUYECKMe, MeTanlypruyeckme, BOeHHble 1
npoyne opraHv3aLnu, BO3HUKNA NOTPEBHOCTb
B CTPOUTENBLCTBE KPYMHENLINX COOPYIKEHUI. 1o
BaYXHOCTW 3TV pabOTbl UMENN OrPOMHOE CTpa-
Termyeckoe 3HavyeHue; B UCTOPUYECKOM NnaHe
OHU ABUIUCb Ha4YanoM Hay4YHO-TEXHUYECKON pe-
BOJIIOLMK B HaLLEMN cTpaHe.

Y1066l 06€cneynTb 6e3onacHocTb PoanHbl,
NoAHsANach BCA CTpaHa — OT 3anafHbIX rpaHum,
10 YyKoTku. PaboTanu geHb 1 HOYb HE MOoKNa-
[as pyK. Benn noncku ypaHa, Konanu pyaHuKH,
npoKnajbiBanu 4oporun, CTPOUIn 3aBoAbl HOBOK
aTOMHOM NPOMbILLEHHOCTH. B KpaTyanlume cpo-
KW peLanncb CNOXKHbIE HayYHble U MHKEHEPHble
3agayun. Pocnun HoBble 6e3bIMsiHHbIE TOpoAa
— «ATomrpagbl». Hegoepganu, Hegocbinanv...
M 3a YeTbipe roga BbINOJHWUAN NOCTaBAEHHYIO
CTpaHoOM 3agadvy, o6ecneynnn HafexHy 3a-
WwnTy PoauHbl.

Mo cBuaeTenbCcTBY NpodeccroHanoB-peax-
TOPLLMKOB M CNEeLUancToB NepBbIe HaLlK peakK-
TOpPbI 6bIIN CMPOEKTUPOBAHbI ¥ MOCTPOEHbI Ny4lle
aMepuKaHcKmx. CpaBHMBas MCTOPUIO CO3aHMA
ypaH-rpaduToBbiX peaktopoB CCCP u CLUA, He
cnepnyet 3abblBaTb, YTO ypaHOBbI KOMUTET CLUA
Havan pabotaTb B OKTA6pe 1939 ., a nepBbIf pe-
aKTop 6bi1 NyLeH B aekabpe 1942 r. B CCCP pe-
aKkTop ®-1 6bin NylLeH B Aekabpe 1946 r. (paboTbl
HayaTbl B MapTe 1943 T.), NpuyemM BO3MOKHOCTH
ero 6bIn 3HaYUTENbHO WKpe. [NepBbi peakTop
no Npom3BOoACTBY NAyToHUsA B CLUA 6bi1 nyLeH B
ceHTs6pe 1944 1., 8 CCCP cTpouUTeNbCTBO HaYaTo
B 1947 r., BBOA B AeNCTBME — UIOHb 1948 1.
Bce 3agaun CCCP pelwan B roabl BOWHbI B TH-
Kenewwunmn nepnoa BOCCTaHOBAEHMSA HaPOAHOro
X039MCTBa UCKIIOYUTENBHO CBOMMU cunamu. B
CLLA >xe, KoTOopble o6naganu BbICOKOPa3BUTOM
WMHAYCTPUEN M He NOCTPaAan OT BOMHbI, 3aaava
BbIMOMHAACH C MOMOLLbIO BblAAKOLLMXCS YYEHbIX,
3MUrpUPOBaBLLUNX M3 EBpoOnbI.

[103Ke y4aCTHUKM aTOMHOM 3noneun BCNoMU-
Hanv Te rofibl Kak nyyline roabl }K1M3HW, KaK Bpems
NoAJIMHHO TBOpYeCKoro Tpyaa. Mx BooaylweBnsn
NUYHbIR Npumep KypyatoBa-pykoBoanTens, Kyp-
YyaToBa-TOBapwLLa, HEOOGbIKHOBEHHbIE YenoBeYe-
CKMe KayecTBa KOTOPOro pacnpoCcTpaHsAInCh Ha
BCex. HMKTO Apyrow, No oueHKe COPaTHUKOB, He
cnpaBwuncs 6bl C NOCTaBNEHHOM 3ajadven fydle
n 6bicTpee, YeM Uropb BacunbeBuy. JInyHble
KadectBa KypyaTtoBa 6bln1 OAHON U3 peLuatoLLmx
NPUYKUH ycnexa aena. bonbWHWHCTBO 3HaBLIMX
€ro nofien CoxpaHuIu B NaMaT1 CBETbIM 06pa3
3HEPruyHOro PyKOBOANUTENS U BECENOr0 YenoBe-
Ka. OH ycneBan no6biBaTh B 1labopaTopusax U Ha
NpeanpusaTUsX, NPOBEPUTL X0 PaboT, MOroBOPUTb
C UCMONHUTENSIMU, B36OAPUTDL U «033a4uThb» (T.€.
chopmynmMpoBaTh 3asavy). Bctpey ¢ HUM oxkunaanu
C HETEPMNEHWEM, OHM pPaoBanu, BOOAYLWEBASIN 1
3anoMMUHaNUChb. «M3 MHOTUX ThiCAY NlOAEN, pellaB-
LUIKX aTOMHYIO NPo6eMy, He 6bIfI0 B Te roAbl Ha
3aBojax, B UHCTUTYTaX, Ha NOIMroHax YenoBekKa
6onee nonynspHoro, 6onee yBakaemoro, Yem
Be/IMKaH C Me/IeHHOM «KOCOlanomn» NOXOAKOW,
BEYHO NIYYUCTbIMM FMa3ammn 1 TeNIbIM KpaTKUM
nmeHeM «bopoaa», — BCMOMUHANM COBPEMEH-
HUKK (B 1942 r. BO BpeMs 60n1e3HM KypyatoB
oTnycTun cebe 60pofy, 3a YTO M NOy4MN TaKoe
npossuwe — P. K.).

Hapkom 6oenpunacos, a No3*ke NepBbii 3a-
MECTUTENb MUHUCTPA CPeHero MalwmnHOCTPOEHNS
CCCP b. J1. BaHHMKOB TaK paccKasasn o KypyaTtose
Tex net: «C Uropem BacunbeBunyem paboTtaTb
6bIN0 yBIEKaTeNbHO, UHTEPECHO. Ha 06beKTax oH
xnebHyn rops BMecTe ¢ Hamu. ...4 nocenuncs Tam
B BaroHe. Mropb BacunbeBuy MOr xuTb B ropoze,
HO HeCMOTpS Ha Heyao6CTBa MOLEN CO MHOW B
BaroH. Yacto ytpom Temnepatypa B BaroHe 6bina
OKOJ10 Hynsl. Uropb BacunbeBuy Kpenuncsa u He
YHbIBas. ...0Heprus ero 6blna Hencyepnaema.
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AenyTtat BepxoBHoro Coeta CCCP KypuatoB ¢ uséuparensavu

...OH 0T3bIBanCs Ha Ntobble 3aTeN U pa3BieveHus,
HO CMMPTHbBIX HAMUTKOB He N1/ BOBCE».

Kak BcnomuHan 3amecTtutenb Kypyatosa
M. H. TonoBuH: «K KypyatoBy UayT 3a KPUTUKOW,
nayT 3a NoMoLLbto 1 coBeToM. OH MOMOH Heuc-
TOLMMOW 3HEPIrnn 1 ontTuMmmnama. CBepKatoLmm
B3[54 €r0 TaK¥Ke ObICTP U AICEH YTPOM UK TNy-
BGOKOM HOYblO... OKpy}KalolimMe n3HemoraioTt ot
«KypyaTtoBcKoro» Temna. OH HeyToMuM. [locTyneH
ans Bcex. Peakuusi ero MrHoBeHHa. OH npuBne-
KaeT BCeX, KTO B COCTOSIHUM paboTaTb, AOCTUTraeT
pellaloLWwmnx pesdynbTaTtoB, CO34aeT BOKPYr cebs
aTMocdhepy BOCTOPXKEHHOMO TpyAa, B KOTOPbLIN
KaX[bll BKNafblBaeT CBOIO NENTy».

Pewatownm ans KypyatoBa u JlabopaTtopum
cTan 1946 r. — rof OCyLeCTBAEHNUS LIeNHOoM aaep-
HOM peaKuumn Ha ypaH-rpadUToBOM 3KCNEPUMEH-
TalbHOM peaKTope, KOTOPbIM Havyanu BO3BOAUTb
Ha TeppuTopMK JlabopaTtopum BECHOW. [1/19 U3ro-
TOBNEHUSA 6GOMObI HEO6X0ANM BbIT MTYTOHMI-239,
a nosy4uTb €ro MOXHO 6bI1/10 B JOCTaTOYHOM KOK-
4ecTBe TO/IbKO Ha peaKTope, paboTaloleM Ha Npu-
POAHOM ypaHe C Hepa3AeneHHbIMU M30Tonamu.
[na coopyKeHust onbITHOro ypaH-rpadutoBoro
peakTopa 6b1710 HE06X0AMMO 0K0s10 50 T YUCTOro
ypaHa 1 okono 500 T unctenwero rpadputa. Hu
TOrO, HX APYroro B rotoBOM BuAe He 6bi10. Hy>KHO
6bl10 HanaXuBaTb MX NPOM3BOACTBO. MpeacTosno
He TONIbKO HalTW UX B JOCTAaTOYHOM KONMYECTBE, HO
1 pa3paboTaTb TEXHONOIMIO OYUCTKM OT MPUMECEN,
MEeTOAbl KOHTPO/S YUCTOTbl HA HEBMAAHHOM A0

Aom-my3ein U. B. KypuaTtoBa
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TOro BpemMeHu ypoBHe. Camble masble npumecu
CWbHO MOrOoLWanv HEMTPOHBI, 6blIM ONACHbIMK,
TaK KaK MO copBaTb BO3MOMXHOCTb OCYLLECT-
BJIEHUS LLEHHON fiiepHom peaKkumu. Ele B 1943 .
KypyaToB v [MepBYyXMH AONOXMUAN NPaBUTENLCTBY
0 HEOHXOAMMOCTH CPOYHO OPraHN30BaTh reosnoro-
pa3Befo4Hble paboTbl M AOObIYY ypaHa B 60/bLUNX
MacwTabax. bbino NPUHATO pelleHne 0 po3biCKe
B CTpaHe HOBbIX MeCcTopoXaeHui. Jobbl4a ypaHa
nopyyanacb HapkomaTty LiBETHOM MeTannypruu.
OyeBMALbI BCMOMUHAIOT, Kak TpyaAHO pa3Bopa-
4YMBaNUCh 3TU PaboTbl. HanaeHHbIN ypaH 3aneran
B TPYAHOAOCTYMHbIX FOPHbIX panoHax. Cenyac He-
Nerko npeactaBuTb cebe CrycKaloWmnxea ¢ rop
BEPEHULEN ULLIAKOB, Yepes CMMUHbI KOTOPbIX B
OrPOMHBIX CyMKax HanepeBec BblBO3Wnach fo-
OblTast ypaHoBas pyaa; NPUYeM HWKTO He 3Han,
npurogHa im oHa. CofiepaHune npumecew B ypaHe
He O/MKHO BblN0 NPeBbIWaTh MUTMOHHBIX A0NEV
npoueHTa. 3afjava pelanacb KOMMIEKCHO: B Hay4-
HO-MCCNefoBaTeNbCKUX MHCTUTYTaX (MX 6blo 6onee
TPYALLATK), KOHCTPYKTOPCKMUX 6I0PO, Ha PyAHWKaX,
o6oraTtuTeNbHbIX GabprKax, XMMUYECKNX MPOn3-
BOACTBaxX U MeTanypruyeckom 3asoge. Pa3se-
[laHHble K TOMY BPEMEHW 3anachbl ypaHOBbIX pyz
6blIM He3HauuTeNbHbl. CnefoBano opraHn3oBaTb
ropHble paboTbl Ha pyAHWKaXx, co34aTb YCTAHOBKM
no o6oralleHuto ypaHa.

HaumHasa ¢ 1943 ., 3KcnepuMeHTbl Mo Nony-
YEHMIO YUCTOro MeTanNIM4ecKoro ypaHa npoBo-
annuck B focyiapCTBEHHOM UHCTUTYTE PEAKMUX Me-

TannoBs. KypyaToB 4yacTo 6biBan TaM, 3HaKOMUIICA
C peaynbratamu paboTbl ¥ OKa3blBan NOMOLLb. B
KOHUe 1944 1. nepBble NOPLMUKN YUCTOrO MeTanna
6blIK Noy4YeHbl, a ¢ KoHua 1945 . Hayanocb ero
3aBOACKOE NPOU3BOACTBO.

MOCKOBCKOMY 3/1€KTPOAHOMY 3aBOAY, U3ro-
TOBNSBLUEMY rpadUTOBbLIE INEKTPOAbI AN anto-
MWUHWEBOW NPOMBbILLIEHHOCTU, BbIN0 MOPYYEHO
pa3paboTaTb TEXHONOTMIO NONyYeHus rpaduTa
6e3 npumecen. C noMoLLblo y4eHbix JTabopatopuu
N2 2 3aBof CnpaBmCs U C 3TUM AENOM K aBrycTy
1945 r. C 6 oKTA6ps Havyan noctynatb rpadut
Heo6xoauMOro Kadvectsa. [1o Mepe nosy4yeHus
mMaTepvanoB A4n1a NepBOro peakTopa Ha Teppu-
Topun Jlabopatopum N22 B apmMencKon nanaTke
OHU NPOBEPSANNCH Ha YNCTOTY.

BecHon 1946 r. ctann cobupaTb peakTop-
Hble KNafKK, Ha KOTOPbIX BEINCb 3KCNEPUMEH-
Tbl U OMPEAEeNnsICb ONTUMaNbHble NapameTpbl
peaKtopa. Mx 6bl1/10 CO6PaHO YeTbipe, Ha NATOM
OCYLLECTBUM IKCNEPUMEHTabHbIN NYCK. B aTnx
paboTax, a 3aTeM U B COOPYKEHWUM U NMYCKe NepBo-
ro peaktopa Kyp4aToB nprHUMan y4actue MnyHo.
Koraa oH BMecCTe € ApyrMmu, UCNaykaHHbIV B
rpacdwuTe, 3aKaH4MBan CKaabiBaTb OYepeHyo
ypaH-rpaduToBYi0 KNafKy, KT0-TO U3 paboymx
crnpocwun, 3a4em emy 3ata YepHas paboTta? Uropb
BacunbeBu4 cepbe3Ho 0TBETUN: «BCSAKYIO YEPHYIO
paboTy HYXHO AenaTb TWwaTtenbHo, M60 OT 3TOro
3aBWCHUT ycrex obuiero gena.

M. B. KypyaToB pa3BvBan HENMoCTUKMMO pas-
HOCTOPOHHIOO AEATENBHOCTb, BOBNEKAS APYIrUX
B BMXPb MAeN, pacyeToB, 3KCNEPUMEHTOB, Op-
raHuM3auMoHHbIX aen. KypyatoB «03agayuBain»
BCeX — (OW3MKOB U XMMUKOB, METANNYProB u
mMaTepuanoBefoB, reos10roB Y TEXHOIOroB, pas-
BeAKy. PaboTbl MPOBOAMIIUCH LWWMPOKUM GPOHTOM
OAHOBPEMEHHO MO MHOTMM HanpaBieHusaM, C
OrPOMHbBIM PUCKOM. Temnbl U HanpPsXeHHOCTb
— Ha npejene YenoBeYeCcKunx Bo3moxHocTewn. Co-
paTHuKK U. B. KypyaToBa BCnomMuHanu: «31o 6blna
paboTa 6€3 BbIXOAHbIX IHEN, C KOPOTKUMMU Nepe-
pblBaMu, 0TBEAEHHbIMU ANs CHa. bbiBanu cnyyau,
Koraa npu o6CyKAEHUN KTO-HUOYAb 3acbkinan 3a
CTOJIOM, TOrja OCTaslbHble NEPEXOANN B APYryto
KOMHaTy, 4To6bl AaTb OTAOXHYTb TOBAPULLY...».

25 pekabpsa 1946 r. B Mockse, B 18 yacoB
N0 MOCKOBCKOMY BPeMeHHU, KypyaToB 3anycTui
nepsbi B CCCP peaKTop 1 OCyLLECTBU HA HEM
LernHylo f4epHylo peaKkuuio geneHus. Jonro-
AaHHOEe COo6bITUe NpoLwno TMxo, 6e3 wyma. B
npeaHOBOrOAHI00 HOYb OH COBPan B «XMKKHE» (B
3TOT IOM, MOCTPOEHHbIV MO ero Npocbbe Ha «pa-
60Te», OHVM C KEHOMN U 6paToM nepeexanu OCEHbIO
1946 r1.) TeX, KTO HENocpeaCTBEHHO y4acTBOBan
B CO3[aHWK peaKkTopa.

Ho 310 66110 TONbKO Havano. MpeacTosno ewe
pasrajatb 3arafjou4Hblv NIYTOHNA-239, HayYNUTLCH




ero nosyyatb U caenatb U3 Hero aTOMHbIN 3apsag.
N aTa 3apgaya TakKe 6bina GnecTdwe peweHa
HEe6O0MbWNM KOINEKTUBOM MO PYKOBOACTBOM
b. B. KypyaTtoBa.

C KoHua 1945 r. pazBepHynacb paboTa no
KOHCTPYMPOBaHMIO peaKkTopa v MPOEKTUPOBaHUIO
o6beKTa. bbiv npuBneyYeHbl KOHCTPYKTOPbI U1
NPOeKTaHTbl U3 JleHUHrpaga n MockBbl. B aB-
rycte 1946 r. npoeKT 6bln YyTBEPHKAEH U MpU-
HAT K CTpOoUTENbLCTBY. CTPOUTENBHYIO MIOWaAKY
NPOMBILLIEHHOrO peaKTopa «A» Bbibpanu elle B
KoHUe 1945 1. B 16 KM K BOCTOKY OT I. KbILWTbIM,
Ha 6epery o3epa Kbi3bin-Taw, r. YenabuHck-40
(cernyac . 03epcK). Tyaa Bblexana nepeas rpynna
cTpouTenen, Kotopas ¢ Havyana 1946 r. ctana
NpoKnaAbiBaTb AOPOrK M OCBanBaTh NMoLWaaKy. B
Mae 1946 I. Ha4anucb NOAroTOBUTENbHbIE pabo-
Tbl MO CTPOUTENBLCTBY KOMBUHATA, NOSTy4YMBLIErO
HasBaHue «Masik». OceHblto 1946 r. NPUCTYNUAN K
CTPOWTENbCTBY OCHOBHOIO 3aHWA AN peakTopa,
KOTOpOe NocTpounn B KoHue 1947 r. Heganeko
OT HErO COOPYXKan KOpnyc XMMUMYEeCKOro 3aBo-
na. PA4oMm ¢ NpoMblLLIEHHOW M0LWaAKoN BbIPOC
LIenbIM ropoa, HaceneHHbIM Thica4amu paboumx,
TEXHWUKOB, MHXEHEPOB pa3HbIX CreLnanbHOCTEN.
B sHBape 1948 r. nycKkoBas rpynna Bbiexana Ha
nnowagaky. Tyaa »ke u3 MocKBbl NepeBe3nn He-
o6xoaMmMoe ob6opyaoBaHue 1 annapatypy. Bckope
Ha cTpouTenbCcTBO Bblexan W. B. Kypyatos.

K MOHTay NpOMBbILLIEHHOrO peakTopa npwm-
CTYyNuAu B Havane 1948 r., Korga yxe npombiLi-
NEHHOCTb U3roToBMA JOCTAaTOYHOE KONMYECTBO
rpaduTa. KypyatoB NMOCTOSSHHO HaxoAuacsa Ha
06beKTe, Habnoaan 3a xoaoM paboT. 1o Bevepam
OH cobupan coBellaHus, NoABOANIT UTOTU AHSA U1
Hameyvan oyepeaHble nnaHsbl. [1o ero MHMumnaTBe
ons Bcex UTP n cneunannctoB o6beKTa 6bln op-
raHW30BaHbl KypCbl MO U3Y4EHWIO OCHOB SAEPHON
OU3MKM M aTOMHOM TeXHUKMU. [py HEOBXOANMOCTH
CPO4YHO BbI3blBaNUCh CneunanucTbl U3 MOCKBbI.
OpHaKko BCe pyKOBOACTBO OCYLLECTBASAN HEMno-
cpeactBeHHO KypyaToB, MOCTOSIHHO MpUHUMas
BCIO OTBETCTBEHHOCTb B MPUHATUM BaKHbIX W
CMENbIX peeHnin Ha cebs.

[NaBHbIN MHKEHEP NEPBOrO MPOMBbILLIEHHOTO
anepHoro peakropa B. . MepKurH Bnocneactsuu
BcrnomMuHan: «Jletom 1948 r. B 0c060 HanpsixeH-
HbIV Nepuog Bce paboTanu Kak 4epTu, Ho Mropb
BacunbeBny — 6osnblue Becex! Mbl HegoymeBanu:
cnasn v OH B Te AHW Boo6Le? Korga Hu npuaellb,
Nropb BacunbeBud yxKe Ha nynbTe... Mbl NOHAN,
4yTo «Bopoaa» oTAbIXan BCEro ABa 4Yaca B CyTKM,
C ABYX A0 YeTblpex YacoB».

MpOMbIWAEHHbIN peaKTop 6bl MyLLEH B UOHE
1948 r. DU3MYECKMI NYCK Havan OCcyLLECTBASTLCS
¢ 8 ntoHs. [leHb 22 ntoHsa 1948 r. o03HaMeHoBan
co6on poXKaeHne aTOMHOM MPOMbILLIEHHOCTH
B Halwem cTpaHe. K aToMy BpemMeHu KONNeKTUB
PagmeBoro wHctuTyta nog pykosogctsom B. T
XnonuHa pa3paboTan 1 co3aan TEXHONOrMYECKYI0
CXEMY NPOMbILLIEHHOMO BblAENEHUS NAYTOHUS U3
06/1y4EHHOr0 ypaHa, a KONNEKTUB aKajgeMuKa
A. A. boyBapa — ero meTannypruio.

He Hapgo aymaTtb, 4T0 paboTa Hag aTOMHbIM
NPOEKTOM LWna CrnoKonHo. Co3gatenun HOBOM Tex-
HWUKW BCTYNWIM B HEU3BEAHHYO 06nacTb GU3n-
4YeCcKux SiBNeHuin. Bckope nocne nycka nepBoro
NIYTOHWEBOrO peaKTopa U3-3a HEeOXKUAAHHOMO
pacnyxaHus MeTaniM4yecKkoro ypaHa 6/10Kun 3a-
CTPSNM B KAHaNax peaktopa 1 He BbIrpyKanucb. A
npaBUTENbCTBO TOPONKIO. lNoTpeboBanock 60/b-
woe npucytcTBue gyxa y KypyatoBa, 4To6bl He
BNacTb B MaHUKY M opraHn3oBaTb yCTpaHeHue
npenarcTems. A. 1. AneKcaHapoBbIM CKOPO 6bl110
HaWAeHOo NPoCToe U HadexHoe pelueHne. Hano
NMOMHWTb, YTO BCE 3TO NMPOUCXOANNIO B CIOXKHYIO
30Xy, KOra HeyAauu 3a4acTyio OLLEHWBaNCh KaK
LMBEPCHUU, M 4TO paboTa HaZ aTOMHbIM NMPOEKTOM
KOHTponupoBanacb bepuei n niogbmu n3 ero
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Pa6ouwnii KabuHet U. B. KypuaTtoBa

annapata. KypyaTtoB «He oTaan» HMKoro. Cymen
[l0Ka3aTb, YTO OCBOEHME HEN3BEJAHHOIO MOXET
NPUBECTU K pe3ysibTaTam, He 3aBUCSALUM OT Ye-
noBeKa. Bo Bcex 06cTOATENBCTBAX OH NPOSBAAN
HEU3MEHHOE MYXECTBO M BCIO OTBETCTBEHHOCTb
6pan Ha cebs.

B nocneaHue roapl *mM3Hu CtannHa o6CTaHOB-
Ka B Hay4YHbIX Kpyrax ctajia HaCTO/IbKO TSXKENOoM,
4YTO, HanpuMmep, Kypc TeOpUU OTHOCUTENbHOCTHU
B HEKOTOPbIX HaYYHbIX YYPEXAEHUSX BOSIUCH
yutaTb, TaK KaK Gpunocodbl noHocunn ee 6e3-
YKanocCTHO, Npu3blBaan K 60pbbe C «peaKLnoH-
HbIM 3MHLWTEHWAHCTBOM». B 3TOT Taxenbin ang
BCeW cTpaHbl nepunog KypyaToB He ocTaBancs B
CTOpOHe, 3awmian Hayky. Koraa K Hemy o6paTtu-
NICb 3@ NOAIEPIKKOMN CTaTbU, FPOMUBLLEN TEOPUIO
OTHOCUTENIbHOCTH, OH 3asBuA: «Ecnn aTa cTaTbs
npaBuIbHa, TO MOXHO 3aKPbITh HaLLy TaBOYKY»,
T. €. aTOMHyto npobnemy. Y KypyatoBa, otMevan
aKkagemuK 9. b. 3enbgoBuy, «6bino YyBCTBO He-
M36EXKHOCTU HOBbIX TEOPUM, @ 3HAYMUT, U HEUS-
6€EXKHOCTU, HEOBXOAMMOCTH NPUBbLIKHYTb K HUM,
NepecTponTb U NPMUCNOCOBUTL CBOKO MCUXMKY K
NMOHMMaHUIO OO6BEKTUBHO CYLLECTBYIOLKX pe-
anbHOCTEN MUKPOMMPA U MUPa PENIATUBUCTCKUX
CKopocTen. HMKakue Hanagku HU CO CTOPOHbI
HEBEX[, HU CO CTOPOHbI UL, HaxoA4AWMXCa Ha
ncesaodmnocoPCKMX No3nLUSX, He Konebanu ero
y6exaeHni... OH SCHO MOHUMaJ, YTO HOBbIE TEO-
PUK He OTMEHST, @ Pa30BbIOT KBAHTOBYIO TEOPUIO 1
TEOPUIO OTHOCUTENIbHOCTK, KaK 3TU TEOPUM pa3BU-
JIN KJTACCUYECKYI0 MEXAHWKY M 3NTIEKTPOANHAMMKY».

UTaK, B Havyane 1949 r. nepBbIN B CTpaHe
NAyTOHWEBLIN 3aBOA Hayan HakannuMBaTb Npo-
[OYKLMIO ANst NepBOro SAepHoro 3apsaa.

A 3a Tpu roga go atoro, 9 anpensa 1946 r.,
CM CCCP npuHsin noctaHoBneHne N2 805-327cc/
on o co3aaHuu npwm Jllabopatopun N2 2 AH CCCP
KoHcTpykTopckoro 6topo N2 11 (Kb-11) and Be-
[IEHUS MO/ HAay4YHbIM PYKOBOACTBOM aKagemuKa
M. B. KypyaToBa paboT Haj S4epHbIM OPYXKUEM.
KB-11 — B HacTosiwee Bpemsa POSAL BHUNID
— Poccunckuin degepanbHbii AaepHbl LEHTP
— Bcecolo3HbIM Hay4YHO-UccnegoBaTebCKUm
WHCTUTYT 3KCNEPUMEHTabHOW GU3UKKM — pas-
BOpayuBano cBou Kopnyca B r. CapoBe [opb-
KOBCKOW 06nacTtn. HavyanbHMK JlaGopaTtopuu
N22 W. B. KypuaToB, Ha4yanbHUK Kb-11 . M.
3epHoB 1 raBHbI KOHCTpYKTOp Kb-11 10. b. Xa-
PUTOH 06513bIBaNINCh EXXEMECAYHO AOKNaabIBaTh
CneuKomuTeTy 0 X04€e v peadynbratax pabort. bbinm
onpeaeneHbl nepsble 3agavn Kb-11 no cosaa-
HUWIO aTOMHbIX 60M6 B ABYyX BapuaHTax: PAC-1
n PAC-2, coOOTBETCTBYIOWMX NEPBON aTOMHOM

MMEHA

6om6e CLLUA UMNI03MBHOrO TUNa Ha OCHOBE MNJTy-
TOHMS-239, UcnblTaHHOW B AnaMoropao (aHanor
60M6bI «TONCTSK», B30pBaHHOW Hafd Haracakwu,
1 60M6bI «Masbll» NyWeYHOro Tuna Ha OCHOBEe
ypaHa-235, B3opBaHHON Hag XMPOCHUMOM).

B HOs16pe 1947 r. BO3rNaBnsSBLINI B TO BpeMs
COBETCKYIO BHELLHIOW pa3BeaKy B. M. Monotos
oduuManbHO 3asaBU, YTO CeKpeTa aTOMHOIo
opyxus ans CCCP 6onblue He CcywecTByeT, Y4TOo
6b1/10 NOATBEPKAEHO Ha 3-# ceccuu [eHepanbHON
Accambnien OOH oceHbio 1948 .

29 aBrycta 1949 r. B 6 4 ytpa B CCCP 6bin
OCYLLECTB/IEH B3PbIB NEPBON NIYTOHMEBOW 6OM-
6bl. [epen UcnbliTaHUEM aTOMHOM 60M6bI 0 CO06-
parkeHusM cekpeTHocTH JlabopaTtopus N2 2 6bina
nepenmeHoBaHa B JlabopaTtopuio u3MepuUTenb-
HbIX Npuéopos AH CCCP (JINMAH). MoHononuu
CLUA Ha aToOMHOe opy»Ku1e 6bla NOIOKEH KOHEL,.

3a yeTblpe roga — c aBrycrta 1945 r. no aB-
ryct 1949 r. — B pa3pyLeHHON 1 ocnabneHHom
BOMHOW CTpaHe 6bl1 ocylecTBAeH daHTacTu-
YECKMWIN MpopbIB B HayKe U TEXHWUKE, peLleHbl
OCHOBHble 3ajla4yu COBETCKOro aTOMHOro npo-
€eKTa — Cc03/aHbl aTOMHas NPOMbILLIEHHOCTb U
aTOMHOE OpyKue.

OpaHaKo yrposa co ctopoHbl CLUA npogomxana
0CTaBaTbCsl 3HA4YUTENbHOW BBUAY HaKOMNEHUs
3anaca aToOMHOro opyxusa. Kpome toro, 6bi/10
M3BECTHO O BeayLimxcst B AMepurKe paboTtax Haj
BOJOPOAHOM 60M60M. B Hos6pe 1952 . Ha aToN-
ne JHuBeTOK B TnxoMm okeaHe CLLA B3opBanu
TepMosiiepHoe YCTPOWCTBO, NpeacTaBasBlIee
CcOo60M, No BblpaXkeHuto KypyaToBa, «4yg0BMLL-
HO 60/bloe NpUcnocobsieHne BEMYUHOI C
[lOM, KOTOPOE HEBO3MOXHO 6bl10 MOMECTUTL B
6annncTnyecKyo pakeTy». KypyaToB Npogomixmn
paboThbl C Lebio co3aaHns BoAOpoAHOM 60MObI.
12 aBrycta 1953 r. CoBeTckui Coto3 ycnewHo
OCYLLEeCTBMUN UCMbITaHWE NEPBON B MUPE BOAO-
poaHoM 60M6bl.

BesonacHoctb CCCP 6biia obecneyeHa Ha
MHOTMe AecAaTUNeTns Bnepea.

P. B. KY3HELIOBA,
AUpEeKToOp MemopuanbHoro floma-my3en
WU. B. KypuaroBa, f.4.H.

P. S. «<Ecnn 6bl pycckue He cmornn 6bICTPO
cfenatb aToMHyto 60M6By B KOoHLe 1940-x,
4TO 6bIN10 6bI?» — cripocunn Maprapet Tatyep
Mo XO4y O4HOM U3 ee NeKUUn. <AMepUKaHLbl
CcTepnun 6bl UX € MLa 3eMnun» — He 3adyMbl-
BasiCb OTBETW/A FOCMNOXa NPeMbep-MUHUCTP
Bennko6putaHum.
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NAMES

Igor Kurchatov was born 110 years ago on the 12th of January 1903. He was a great physicist, a mem-
ber of the Russian Academy of Sciences, the founder of the peaceful nuclear technology development
approach. Beyond any doubt he was one of those, whose influence on both Russian and world history
in the 20th century was particularly profound.
Many spectacular achievements are associated with the name of Kurchatov. However, for our journal
Igor Kurchatov is first and foremost the director of the famous Soviet atomic bomb project. This is why, in
light of this important anniversary, we would like to bring to the attention of our readers some biographi-
cal particulars of the «father of the Soviet atomic bomb» that relate to the respective period in his live.

«He creates around himself an atmosphere
of enthusiastic work ...»

Aug 29, 1949 at 4 a.m. Moscow standard
time and at 7 a.m. local time in the remote
steppe region of Kazakhstan 170 km to the
west of Semipalatinsk the first Soviet atomic
bomb was detonated at the Semipalatinsk
Test Site. The report to Joseph Stalin dated
Aug 30, 1949 and signed by Lavrentiy Beria,
Igor Kurchatov, nuclear scientists, and military
observers reads as follows:

«1. Exactly at the appointed moment a flash
of atomic explosion many times brighter than the
Sun occurred at the atomic bomb placement loca-
tion (a 30 meter steel tower at the site centre).
Within 3/4 seconds the flash took the shape of
a hemisphere with a diameter of 400-500 m.

2. At the same moment a mushroom cloud
formed reaching an altitude of several kilometers
within 2-3 minutes and breaking through the rain
clouds that covered the sky at the moment of
the testing.

3. After the light flash came a shock wave of
great power. The glow of the explosion was visible
and the crash of the shock wave was audible to
the observers and eyewitnesses, who were 60-70
km away from the place of the blast».

This is how that distant early morning saw the
result of one of the main stages of the colossal
and complex work initiated by orders of the State
Defense Committee (GKO) No. 2352cc of Sep 28,
1942 «On the Organization of Uranium Processing»
and No. 2872cc of Feb 11, 1943 «On Additional
Measures for Organization of Uranium Process-
ing». A huge strategic importance was attached to
this work, including personally by Joseph Stalin.

Igor Kurchatov, a 39-year-old Doctor of Physics
and Mathematics and professor in the Leningrad
Physical-Technical Institute was charged by GKO
with the management of the Atomic project.

They had to start from scratch. Aimost the
whole European part of the country was ravaged.
Kurchatov set up Laboratory No.2 in the suburbs of
Moscow near to Pokrovskoye-Streshnevo District.
All the staff moved there by summer of 1944.
Necessary working conditions and equipment
were unavailable, so they used what they had at
hand. Boris Kurchatoy, Igor’s brother and a noted
chemist, had to place the source into a barrel
filled with water, when extracting plutonium. At
night the staff members slept right on the desk
of the laboratory director. Everyone worked 18-
20 hours a day 24/7. Every morning following a
sleepless night Igor Kurchatov had a cold shower
to invigorate himself.

Later Kurchatov recalled that period as fol-
lows: «We started our work... in the hard days...
of the war, when our native land was covered with
blood... Our cities and villages were burned and
destroyed. Everyone suffered deep inconsolable
grief over loss of family and friends. We were alone.
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Our British and American allies... were at thattime
ahead of us... working in strict confidence and did
not help us in any way».

By the spring of 1945 much had been done
within the program of chain reaction in uranium
with carbon. But Kurchatov’'s opinion was that
their progress was too slow. In May 1945 Igor
Kurchatov and Mikhail Pervukhin wrote a letter
to Stalin, in which they proved the necessity of
emergency measures to speed up the fulfillment
of the work.

Meanwhile on the 16th of July 1945 the USA
performed the first atomic bomb testing near Alam-
ogordo in the deserted part of New Mexico. At the
Potsdam Conference July 24, 1945 Harry S. Tru-
man declared to Joseph Stalin that a weapon of
unparalleled destructive force had been produced
in the US. According to Robert Murphy Truman
had much more self-confidence and it could be
clearly seen that something important had hap-
pened. This was the starting point for the blackmail
against the Soviet Union on the part of the USA
and Great Britain. Winston Churchill admitted in
his memoirs that by the spring of 1945 the Soviet
threat already took the place of the Nazi enemy
in his eyes. In August 1945 calling for war with
the USSR he declared that they should not wait
for Russia to get prepared and that he believed it
would take Russia eight years to make an A-bomb.

In August 1945 the US dropped atomic bombs
on Hiroshima and Nagasaki. More than 300 thou-
sand civilians died and 200-250 more were wound-
ed and damaged by the radiation. This was done to
dictate their will to the world and first of all to the
USSR. March 3, 1946 in Fulton Churchill delivered
his famous speech that started the Cold War. Its
main message was that the USSR had become the
principal threat to the safety and freedom of all na-
tions and that the mankind should unite under the
British and American flag and eliminate this threat
by force. In March 1947 the Truman Doctrine was
approved. It was based on the ideas expressed by
Churchill. Thereby our former allies turned into our
enemies. Aviation bases were organized around
the USSR and plans of atomic attacks were openly
published in the US. The Cold War could become
«hot», atomic. American forecasts tried to predict
the time when Russia could make an atomic bomb.
In 1948 two articles appeared in Look magazine,
where D. Hoggerton and E. Raymond stated that
the Russian would need six more years and that
an incredible effort was required from the USSR to
make an A-bomb without industry, complex precise
equipment and instruments.

The forecasts turned out to be false with regard
to timing but true regarding the enormousness of
the effort required from the USSR. To ensure safety
of the Motherland the whole people of Russia —
from the western borders to Chukotka — worked

indefatigably day and night. Uranium was searched
for, mines were dug, roads and plants built for the
future atomic industry. Complex scientific and
engineering issues were solved within the shortest
time. New nameless Atomgrads appeared. People
sacrificed their time and comfort. Within four years
the task was accomplished, a reliable protection
shield was set up for the country.

According to reactor design specialists our first
reactors had a better design and workmanship
than the American ones. Comparing the histories
of uranium-graphite reactors in the USSR and USA
one must not forget that the Uranium Committee
started its work in October 1939, and the first US
reactor was commissioned in December 1942. F-1
reactor in the USSR was started up in December
1946 (the works started in March 1943), i.e. it was
built faster than the first reactor of this kind in the
USA, and its capabilities were much greater. The
first plutonium production reactor in the USA was
commissioned in September 1944. In the USSR
the construction of a similar reactor was started in
1947, and the commissioning took place in June
1948. All issues were solved by the USSR in days
of war during the hardest period of recovery of its
national economy solely by its own effort. The USA
who possessed an advanced industry and had not
suffered greatly from war, used eminent scientists
who had emigrated from Europe to do this job.

The participants of the epic atomic project
recalled those years later as the best years of
their lives, the time devoted to truly creative work.
They were inspired by the personal example of
Kurchatov as organizer and colleague, whose strik-
ing personal qualities were passed on to every-
body around him. Nobody else, according to his
co-workers, would carry out the task better and
faster than Igor Kurchatov. Kurchatov’s remark-
able character was one of the principal drivers to
make the project successful. The majority of the
people who knew him keep in their memories a
brightimage of an energetic organizer and cheer-
ful person. He had time to visit laboratories and
enterprises, check up on the progress, talk to
responsible people, encourage staff and formulate
tasks. Meetings with him were waited for with
impatience, they gave pleasure, inspired and were
remembered. «Of the many thousands of people
participating in the process at plants, institutes,
test sites, there was no at that time a person more
popular, more respected than this giant with a
slow and clumsy gait, radiant eyes and referred
to with much warmth as «the Beard,» — recall his
contemporaries (in 1942 Kurchatov grew a beard
during his illness, hence the nickname).

Kurchatov’s deputy, Igor Golovin, recalls: «They
come to Kurchatov for criticism, help or advice. He
is filled with inexhaustible energy and optimism.
The look of his sparkling eyes is swift and clear in




morning hours or late at night... Colleagues just
cannot keep up with Kurchatov’s pace. He is tire-
less. He is available for everybody. His response is
momentary. He attracts everyone who can work,
gets needed results, creates round himself an
atmosphere of enthusiastic work, where everybody
does his/her part».

1946 was a decisive year for Kurchatov and
the Laboratory, when a chain nuclear reaction
was performed in a pilot uranium-graphite reac-
tor, construction of which had been started in
the Laboratory in the spring of the same year.
Plutonium-239 was necessary for bomb manu-
facture, and a sufficient quantity could only be
received in a reactor that used natural uranium
with nonseparated isotopes. The construction of
a pilot uranium-graphite reactor required around
50 tons of fine uranium and 500 tons of the finest
graphite. Neither of the two was available. Produc-
tion of uranium and graphite had to be organized.
It was necessary not only to find them in a suf-
ficient quantity, but also to develop a technology to
remove impurities, come up with unprecedented
purity control methods. The smallest amounts
of impurities effectively absorbed neutrons and
were dangerous as they could stop chain nuclear
reaction. In 1943 Kurchatov and Pervukhin re-
ported to the government about the necessity to
urgently start prospecting works and production
of uranium in big quantities. The decision was
made to organize a search for new deposits. The
People’s Commissariat for Non-ferrous Metallurgy
was charged with production of uranium. Eyewit-
nesses recall that organization of these works was
very difficult. The uranium deposits found were in
remote mountain regions. Now itis hard to imagine
a chain of donkeys getting down a mountain loaded
with huge bags filled with extracted uranium ore;
and nobody knew if the ore was of the needed
quality or not. The content of impurities in uranium
should not exceed some millionths of a percent. A
complex solution was used: in research institutes
(there were more than thirty of them), design offices,
mines, mills, chemical plants and metallurgical
works. The deposits of uranium ores discovered
by that time were insignificant. Mining had to be
organized, uranium enrichment mills built.

From 1943 on experiments to obtain pure
metallic uranium were conducted at the State
Institute of Rare Metals Industry. Kurchatov came
there often, checked results and provided as-
sistance. At the end of 1944 the first portions of
the pure metal were received, and since the end
of 1945 its factory production started.

In the spring of 1946 assembly of graphite
stacks started. The stacks were used for tests and
selection of optimal parameters. Kurchatov took
direct part in performance of this work and in the
construction and start-up of the first reactor. When
soiled in graphite he was helping to finish another
uranium-graphite stacking a worker asked him
why Kurchatov had to do that himself, he seriously
responded: «Every work must be done carefully, as
the success of the whole project depends on it».

Activities started by Kurchatov were very di-
versified. He involved others in a vortex of ideas,
calculations, experiments, organizational activi-
ties. Kurchatov constantly determined new objec-
tives and set tasks for all physicists and chemists,
metallurgists and material scientist, geologists
and process personnel, prospectors. Works were
carried out on a wide front simultaneously in many
directions and with enormous risks. The pace
and intensity of work were extreme. Kurchatov’s
colleagues recalled: «It was work without days off
and with short breaks to sleep. There were times,
when one of the interlocutors fell asleep right at
the desk. In this case the others went into another
room to let their companion to have a rest...».

.

Dec 25, 1946 in Moscow at 6 p.m. Moscow
standard time, Kurchatov started up the first nucle-
ar reactor in the USSR and a chain nuclear fission
reaction was carried out. The long-awaited event
was held in a calm and reserved atmosphere.
On the New Year’s eve he gathered those who
directly participated in the reactor construction
in his «shack» (in the autumn of 1946 he moved
with his wife and brother into this house he asked
to built for himself at his «workplace»).

But it was only the beginning. It was necessary
to solve the «<mystery» of plutonium-239, learn to
produce it and make an atomic charge of it. And
this task was also brilliantly solved by a small team
under the direction of Boris Kurchatov.

At the end of 1945 design works were started
for the commercial reactor and plant projects.
Designers and planners from Leningrad and Mos-
cow were involved. In August 1946 the design
was approved and accepted for construction.
The commercial «A» reactor construction site had
been selected at the end of 1945 and was located
16 km to the east from the town of Kyshtym, on
a bank of Kyzyltash Lake, Chelyabinsk-40 (now
Ozyorsk). The first group of builders went to the
location, where at the beginning of 1946 they
started building roads and preparing the site. And
already in January 1948 the start-up team went
to the site. Necessary equipment was brought
from Moscow. Igor Kurchatov soon followed them
to the site.

The erection of the commercial reactor started
atthe beginning of 1948, after a sufficient amount
of graphite had been produced. Kurchatov was
constantly on site and watched closely the pro-
gress. V.I. Merkin, the Chief Engineer of the first
commercial nuclear reactor, later recalled: «in the
summer of 1948 during that especially intense
period all the guys worked as horses, but Kur-
chatov- he toiled as a slave! We were perplexed
and wondered if he slept a wink in those days?
Whenever you come to work, he was there al-
ready... We understood that the Beard had rest
only two hours a day, from two till four».

The commercial reactor was commissioned
inJune 1948. June 22, 1948 was the birthday of
the Soviet atomic industry.

It is worth mentioning though, that the work
on the atomic project was dangerous not only
because of process risks. The engineers entered
the unexplored area of physical universe. In those

WU.B. KypuarTos, 10.6. XapuTtoH u cekpetapb U.B. KypuatoBa I'. B. AnekcaHapoB B paioHe Cemuna-
natuHcka. Koneu 40-x — Hayane 50-x rr. / . Kurchatoy, J. Khariton and Kurchatov’s secretary G.
Alexandrov near Semipalatinsk. Late 1940s - early 1950s.

hard times failures were frequently regarded as
sabotage. The progress was supervised by Lavren-
tiy Beria and people from his apparatus. Kurchatov
managed to defend all members of his team. He
proved that trying to tame unknown phenomena
can bring about result that do not depend on the
person. In all circumstances he showed immutable
courage and assumed all responsibility.

In November 1947 V.M. Molotov, who headed
the Soviet foreign intelligence service at that time,
officially declared that the secret of atomic weapon
does not exist anymore for the USSR, and that
was confirmed at the 3rd session of the General
Assembly of the United Nations in autumn of 1948.

At the beginning of 1949 the first plutonium
factory in the country started accumulating the
product to make the first nuclear charge.

The USSR detonated its first plutonium bomb
August 29, 1949 at 6 a.m. The era of the US nu-
clear monopoly was over.

In four years — August 1945 till August 1949
— a state ravaged and weakened by the most
destructive of wars performed a fantastic break-
through in science and technology. The primary
goals of the Soviet atomic project were achieved:
an atomic industry was established and atomic
weapon produced.

However the American threat remained con-
siderable in view of accumulation of atomic charg-
es. Besides, it was known about the American
H-bomb project. In November 1952 the Americans
detonated a thermonuclear device on Enewetak
Atoll in the Pacific ocean. Kurchatov continued
his work, the new objective being manufacture
of a hydrogen bomb. August 12, 1953 the Soviet
Union conducted a successful testing of the first-
ever hydrogen bomb.

The safety of the USSR was secured for many
decades to come.

R.V. KUZNETSOVA,
Director of the Memorial House-Museum
of L.V. Kurchatov

P. S. «Had the Russian not produced an atomic
bomb promptly in the late forties, what would
have happened?» — was the question asked
of Margaret Thatcher in one of her lectures.
«The Americans would have wiped them off
the map», — responded the Prime Minister of
Great Britain without hesitation.
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HN “HALW ATOMMALU”
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HEKOMMEPYECKOE NAPTHEPCTBO
«HUMErOPOACKWNWM AENOBOW LIEHTP
ATOMHOI0 MAWWMHOCTPOEHWNSA»
(HM «HAL ATOMMALL»)

603006, Poccusi, . HxHui HoBropog, na. CBo6ogael, 4. 3
Ten./dakc: +7 (831) 412 99 88
npatommash@mail.ru, www.npatommash.ru

HN «HALU Atommalw» — o6uiecTBEHHas HEKOMMepYecKasa opraHu3auus,
co3faHHasA ANA NOAAEPKKU NPeAnpUATUA aTOMHOro 3HepreTM4ecKoro Maiu-
HOCTPOEHMSA.

YneHbl HIM «HALL ATomMall» — Poccuiickue 1 3apybexHble NPeANPUSATUS U OpraHu-
3aLuu, NPOU3BOANTENM U NOCTABLUMKM NPOAYKLMK U yenyr anst POCCUIMCKOro aTOMHOMO
npoeKTa.

OCHOBHbI€ HanpaB/NeHUs AeATe/IbHOCTH:

e [lpoaBuIKEHWE NPOAYKLIMM CBOUX YIEHOB Ha POCCUICKUE U 3apyGEHbIE PbIHKK
npoayKkumnu u ycnyr ana A3C;

e YyacTue B MexayHapoAHOW Koonepaumu, B T.4. Yexusi, Kutan, KOxxHas Kopes,
WUtanusa, Ucnanus, fepmanusg, PpaHuus, BeetHam, Benopyccus v apyrve cTpaHbl.

e OpraHusauus 1 npoBeaeHne KoHGEepeHLMI, MPE3EHTaLWI, BbICTABOK, SpMapoK
B Poccuu 1 3a py6GeXOM, B T.4. YHUKaIbHblE MPOEKTbI: MeXayHapoaHbI Hay4HO-NPo-
MbILUIEHHbIN GOPYM «FIpMapKa aTOMHOI0 MaLlMHOCTPOEHUS», MexayHapoAHbIA Hay4HO-
npaKTMyeckui dopym «MHTENNEKTyanbHOe NPOEKTUPOBaHKeE. YNpaBAEHNE U3HEHHbBIM
LIMKIIOM CITIOMHBIX MHXEHEPHbIX 06BEKTOBY;

e PeknamHo-uagartenbcKas AedTeNbHOCTb, B T.4. YKypHan «ATOMHbIA NPOEKT»;

e OpraHu3auus M NpoBefeHWe TEXHUHECKUX COBELLaHUii C y4acTUeM BedyLumx
crnewLnanucToB aToMHOM OTpacav no BonpocaM NpUMeHeHWUsi MPOAYKLUW Mpeanpu-
ATMR-U3rotoBuTenen B npoektax ASC no Poccuickomy an3ainHy;

e BbinonHeHue cneunanbHbiX MPOEKTOB Ha OCHOBE AOTOBOPOB € 3aKa3ynKamu,
B T.4. Ha ocHoBe gorosopa ¢ OAO «HUA3I» — NpoeKT No NoAroToBKe U 06paboTKe UH-
dopmaLmm 0 NPOAYKLMK 3apyBeHbIX MPOU3BOAUTENEN ANa BKIOYEHUS e€ B «EAUHBIN
HOMEHKATYpPHbIA OTpacneBow KaTtanor o6opyaoBaHus ansg A3C».
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NON-PROFIT PARTNERSHIP

«NIZHNIY NOVGOROD NUCLEAR
ENGINEERING BUSINESS CENTER»
(NP «<NBC ATOMMASH>»)

Russia, 603006, Nizhny Novgorod, Svobody Sq., 3
Tel./fax: +7 (831) 412 99 88
npatommash@mail.ru, www.npatommash.ru

NP «NBC Atommash» - a public nonprofit organization created to support
the enterprises of nuclear power engineering.

The members of the NP «NBC Atommash» — Russian and foreign enterprises
and organizations, manufacturers and suppliers of products and services for the
Russian nuclear project.

Main activities:

e Promotion of its members’ products on Russian and foreign markets of products
and services for nuclear power plants;

e International cooperation with Czech Republic, China, South Korea, Italy, Spain,
Germany, France, Vietham, Belarus and other countries;

e Organization of conferences, presentations, exhibitions, fairs in Russia and
abroad, including the unique projects: International Scientific & industrial Forum
«Nuclear Machine-building Fair», International Research and Practice Forum «Smart
Engineering Design. Complex Product Life Cycle Management»;

e Advertising and publishing activities, including publishing of the «Nuclear
Project» journal;

e Organization of technical meetings with the participation of nuclear industry
leading specialists in order to discuss the application of members’ products in the
projects using the Russian NPP design;

e Performing special projects on the basis of contracts with customers, including
(through a contract with JSC «NIAEP») — a project for the preparation and processing
of information about the products of foreign manufacturers for including it into the
«Unified industry nomenclature catalogue of equipment for nuclear power plants».

KOTRA - Atomma
Cooperstion Agreemeny Sagning ";'T“-"F
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tOBUIIEN

KpynHeiiwee B cTpaHe Hay4HO-Uccnepo-
BaTe/IbCKOe, NMPOEKTHO-KOHCTPYKTOPCKOE U
MOHTa*KHO-Hanajgo4yHoe npeanpuaTHe No co3s-
AaHUI0 TEXHUYECKUX CPeACTB OXpaHbl, CUCTEM
6€e30nacHOCTU U OCHALLEHUIO UMY 0GbEKTOB
pas3nnyHoro HasHayeHua — CHIO «9nepoH»
— BbIPOC/10 U3 naGéopaTopum, co3gaHHON ANA
pelleHUs NpUKIaaHON 3ajayu.

BbypHoe pa3BuTMe aTOMHOW MPOMbILLIEH-
HOCTM B Hadvane 1960-x co CTPOUTENLCTBOM
HOBbIX 3aBO0B, KOMOGWHATOB W 3aKPbITbIX FO-
pofoB NOoTpe6oBano 3HAYUTENbHOMO yBENnYye-
HWUSI YUCNIEHHOCTW BOWCK, 06eCcneynBatoLmnx ux
6e30nacHocTb. [loacyeTbl NOKa3biBanu: ecnu 6bl
OXpaHy 0C060 BarKHbIX 0OGBEKTOB — HE TOSIbKO
AePHO-3HEePreTUYeCcKnx, HO 1 06OPOHHO-MNPO-
MbILLUIEHHbIX, aAMUHUCTPATUBHbBIX U T. 4. — NpO-
[O/MKanu HeCTW TONbKO Ntoau, To K 1975 roay noa
pyXbe BCTana 6bl TPETb MYXCKOr0 HaceneHus
CTpaHbl. Pewntb Npo6aeMy MOXHO 6bI/10 NNLLb
3aMeHsaa N10aen COOTBETCTBYIOLLEN TEXHUKOMN,
[N Yero Tpe6oBanoch Kak MUHUMYM ee co3aaTb.

13 mapTa 1963 roga npukasom MuHucTpa
cpeaHero matunHoctpoeHus E.T. CnaBckoro 6bina
co3paaHa nabopatopus N2 36 — ans pa3paboTku
TEXHUYECKNX CPEACTB OXPaHbl A4EPHO OMacHbIX
06bEKTOB aTOMHOWM MPOMbILLIEHHOCTU. PYyKOBO-
autenem paboT B OTPACAU HA3HAYMIM Havyab-
HWKa CBA3W NepBOro noska gneusunn um. @.9.
[3epxunHcKkoro marnopa E.T. MuwwmHa. Mo cytu,
peyb Wna o GoOpMUPOBAHUMN HOBOIO HAY4HO-TEX-
HMYECKOro HamnpaB/eHNs, O LEeSIOM KOMMieKce
CUCTEMHBIX MEP, CBA3AHHbIX C MPOEKTUPOBAHUEM,
OopraHv3auwew onbITHOro NPOM3BOACTBA, UCMbITa-
TeNbHbIX M0WaA0K, BHEPEHMEM HOBOM CUCTEMBI
B CEpuUiHOEe NPoM3BOACTBO Ha 3aBoaax MuHcpea-
Mala. [Moagbopom Kaapos, TEMATUKOM, KOHTPO-
Nem 3a ee AesATeNbHOCTbIO Ha 3Tane CTaHOBNIEHUS
3aHumancs nn4Ho E.T. MuwmnH. O4eHb HenpocTo
6b1710 cHOPMMPOBATL KONNEKTUB CNEeLnanucTos,
KOTOPbIX B TO BPEMS HE FOTOBW/ HU OOWH BY3
cTpaHbl. Ho yxe B aBrycte 1963 roga nabopa-
TOpUS HaYana ONblITHO-KOHCTPYKTOPCKMUE PaboThbl
Nno CO3AaHMI0 EMKOCTHOIO CUrHannaaTopa ans
nomMetuleHmn «Pom6»; pagnuony4eBoro curHamu-
3aTopa Ans NepuMeTPOB «INNnMc»; 06bEMHOI0
paanoTEXHUYECKOrO CPeACcTBa OGHapPYKeHUs ans
nomMeuleHmm «KoHyc».

Pa3paboTaHHble B KOPOTKUE CPOKM NPUBOPLI
«Pom6» 1 «KoHyc» 6bInv HanpasneHbl Ha [NeH3eH-
CKMIM npubopocTpontenbHbi 3aBog (MMN3) ana
opraHu3auun X CEpMMHOro BbiMycKa.

Cepust oKkazanacb yaadHon. B mapte 1965
rofa npu NoAAepKKe PyKOBOACTBA OTPAC/U Ha
MN3, B 4-M oTAENE CNELManbHOro KOHCTPYKTOP-
CKOro 6t0po, co3gaeTcs rpynna TEXHUYECKUX
cpeAacTB oxpaHbl. PykoBoauTenem rpynnbl Ha-
3Haynnm A.C. Kapnosa, OTBETCTBEHHbIM 3a pa3-
paboTKy KoHcTpyKumi U.N. LLleapuHa.

MNepen KoNneKTMBOM noapasaeneHus nocra-
BW/IM HOBblE 3aJa4n: MOLEPHM3NPOBATL CTAHLLU-
OHHyl0 annapatypy «lamma», paspabotatb K/,
M3roTOBUTb U UCMbITaTb AEUCTBYIOLWMIA MaKeT
nepMMeTPOBOro pPaanonyyeBoro cpeactesa 06-
HapyKeHUs «ANauncr. ANEKTPUYECKNE CXEMbBI U
MaKeTbl Ha 3TO M3aenne TakKe Gbln NnepeaaHbl
M3 MOCKOBCKoM na6opatopun N2 36 BHUUXTa.
B nepcneKkTt1MBe nnaHMpoBanochb 1 cepumHoe 13-
rotoBnexHue Ha [lMN3 atoro u3agenus.

TaK 3apoxfanacb BHyTpMoTpacneBas Koo-
nepauusa. He Bce v He Bcerga wno rnagko. B
CBSI31 C TEM, YTO HaTypPHbIE UCTIbITAHWS BbISBUIIU
CYLLEeCTBEHHblE HEAOCTaTKU U3a4eNuns «INanncr,
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E. T. MuwuH u H. H. LlemuroH — pykosoaurtenu,
COpaTHUKMU, APY3bS.

E.T. MuwmH pykoBogun CHIO «3nepon»
A0 2004 roaa, a c 2004 roga ABNseTCA Hay4-
HbiM pyKoBoauTtenem ®Iryrn «CHMO «3nepoH».

H.H. WlemuroH ¢ 1991 r. - 3amecTutesNb reHe-
panbHOro AUPEKTOPa-rNMaBHbIN UHKEHED;

¢ 1997 ropa — nepBblii 3aMeCTUTE/Ib FreHepaibHO-
ro AUPEKTOpa-rNaBHbIf UHKEHeP.

C 23 anpens 2004 roaa NnpuKa3om pyKoBoaUTens
MuHaToma Ha3Ha4Y€eH reHepanbHbIM AUPEKTOPOM
@ryn CHMO «3nepoH».

NPULLAOCH NPUHUMATL pelleHne 0 NPoBeAeHUH
OKP no pa3pab0oTKe HOBOro pajvony4eBoro
cpefcTBa o6HapyKeHus — «Apryc». O6oralleHHble
OMbITOM KOMNEr, co3aaTenu «Apryca» cnpaBuinCh
C 3agayen n B 1967 rogy ycnewHo 3aBepLunim
pa3paboTKy AaTymKa.

N3penve o6naaano oTIMYHbIMU TAKTUKO-TEX-
HUYEeCKMMK napameTpamu. Bnocneactesum Ha
MMN3 6bI1 OpraHNM30BaH ero CEPUMHbLIN BbIMYCK.

[onroe Bpems aatymK aKcnayaTupoBasncs B
CcUCTEME OXpaHbl 0CO60 BaKHbIX OOGBbEKTOB OT-
pacnv v gpyrux Be4OMCTB.

B 1967 roay Havyancsi CEPUNHbBIN BbINYCK
MOZEPHU3NMPOBAHHOI0O CTAaHLMOHHOr0 annapara
«amma-2». Pa3paboTka OKa3anacb HaCTO/IbKO
yaa4yHon, 4yto npruéop 30 NeT He CXOAWN C KOH-
Benepa.

B deBpane 1967 roga rpynna TCO MMN3 npe-
06pasyeTcs B 1a6opaTopuio, ONsTh e B COCTaBe
4-ro otgena CKB. B 1967 roay K pa3paboTke
TCO, B paMKax pa3BUTUS BHYTPMOTpaceBoO#n
Koomnepawuuu, NOAKIIYAETCH KOHCTPYKTOPCKOE
610po paanoanexkTpoHukn (Kb3) 06beanHeHHOro
MHCTUTYTa A4epHbIX nccnegoBanumn (OUAN), Bos-
rnasnsemoro O.A. Bopo6beBbiM. Btopo BbIpocio

[TonBeKa Ha cTparke 6e3onacHocTn Poccuu

13 06pa30BaHHON MO KOHKPETHYl0 3ajadvy B
1963 roay MHXXeHepHOW rpynnbl: OHa pa3paba-
TbiBana 3arpagutenbHOe CPeACTBO OGHaPYKEHNS
Ona nepumeTpoB nnouiaaok ONAN.

B KOpOTKME CPOKM WHXKeHepHas rpynna
co3fana eMKOCTHOe OAHOpY6eXHOe CPeacTBO
o6HapyXeHus 3arpagutenbHoro Tuna «3oHar, a
3aTeM «CUrmy» — aHafIorM4yHbIM NPUBOP C MHOrO-
NPOBOAHOM @aHTEHHOM CUCTEMOMN.

Mo peadynbratam mucnbiTaHu «Curmbl» OP3I
pa3paboTan «CUrmy-2» — CUrHaan3aLMOHHYIO
CUCTEMY, COCTOSILLYIO M3 CTAHLIMOHHOMO annapaTa
N OBYXPYOEKHOrO EMKOCTHOIO MEPUMETPOBOrO
natymka. B 1970 rogy ana oCBOEHUS CEPUMHO-
ro NPOM3BOACTBA €e MaKeTHbIN o6paseL, 1 pa-
604as JOKymeHTauusa 6biim nepegarHbl BHUA
BocTo4HOro ropHo-o60ratuTeNbHOro KOMGUHaTa.
B panbHenwem «Curma-2» ncnonb3oBanacb Ha
npeanpuaTUaxX aToOMHOM OTpaciu u 06beKTax
MuHucTepcTBa 060POHbI.

BHyTproTpacneBas Koonepawus HanaxuBea-
nacb U B chepe NpOeKTMpPOBaHuUA: ans paspa-
GOTKM MPOEKTHOM JOKYMEHTALMM Ha OXPaHHble
KOMMJIEKCbI B MPOEKTHbIX MHCTUTYyTax [CINU,
BHUMWIT v MpoMHMMNPOEKT co3aat0TCcs COOT-
BETCTBYIOLLME TEMATUYECKME TPYNMbl.

Peannayemoe Ha npeanpuaTm Hay4HO-TeX-
HUYECKOe HampaB/ieHUe yXKe Ha NepBoMm aTane
NOATBEPAWIO CBOIO NEPCMNEKTUBHOCTb, 1an0 OLLy-
TUMbIM 3D DEKT, NPUYEM, HE TONIbKO A4J15 0TPac/u,
HO ¥ AJ19 BCEN CTpaHbl.

HauvaTtoe no yka3aHuto muHuctpa E.MN. Cnas-
cKoro o6opyaoBaHue TCO agMUHUCTPATUBHOIO
3aaHns MuHucTepcTBa 6bI10 yCNEWHO 3aBep-
lweHo B deBpane 1965 roga. K atomy e CpoKy
6blM 060pYA0BaHbI CUCTEMaMM OXpaHbl YeTbipe
o6bekTa KI'b v haBHbIn wta6 PBCH.

B 1967 rogy MuHcpeamall Noay4ua BaxHbIn
rocyAapCTBEHHbIN 3aKa3 — OCHaLLEeHWe OXpaH-
HOM TEXHMKOW BbICTaBKM AnMa3Horo ¢oHaa B
Kpemne. HenocpeacTBEHHbIMU UCMONHUTENSIMU
3aKasa CcTa/iv cneumanuctbl naéopatopum N2 36
BHWWNXTa, HUKWMTa u MMN3.

[nsi ocHallleHWs BbICTaBKM cneuuanucTbl na-
6opaTopuv B onepaTMBHOM NopsaKe paspaboTanm
npunéopbl «Pom6-K2», «KoHyc-1», «LLitopm». MNeH-
3EHCKMI NPUBOPOCTPOUTENbHbIN 3aBOJ BbIMOAHUA
M3roTOB/IEHNE U NOCTaBKY 3TUX NPUMBOPOB, a 3a-
O[IHO C HAMMW ¥ CTAHLMOHHOrO annapara «laMma-2».

McKknouynTenbHasa BaXKHOCTb 3ajaHusa U
KpaklHe cxaTtble CPOKKU NoTpeboBasv 60/bLWOoro
HanpPs>KeHWUs CUN BCEX MPUBAEYEHHbIX CneLy-
anuctoB. Pa6oTa Benacb KpyrnocyToyHo, a B
nocnefHue Hegenn — n 6e3 BbIXoA4HbIX. B utore
npaBuUTENLCTBEHHOE 3aaHune 6bla0 BbINOHEHO
3a 4 mecsaua, a cama paboTa nosy4nna BblCOKY0
OLIeHKY pyKoBOAMTENEeNn rocyaapcTaa.

HayvaBluieecsi ¢ 3TOro BpemMeHn maccoBoe
BHeapeHne TCO Ha 06beKTbl OTpPacau cTano
NYYLIMM JOKa3aTeNbCTBOM TOMY, YTO B CTpaHe
NosIBUANCH HaJeXHble CpeacTBa OxpaHbl. AGCO-
NIOTHOE 6O/bLUMHCTBO UX Pa3paboTaHo U co3AaHo
B MuHcpeamalue.

B o6uen cnoxxHoctu 3a nepuoj ¢ 1963 no
1967 roabl TEXHUYECKUMU CPEACTBAMM OXPaHbI
6b1710 060pyaOBaHO 22 06beKTa M 540 nomelle-
HWUM PEXKMMHO-CEKPETHbIX OPraHoB. U B aanbHew-
wem TCO ocHallan1eb npexae BCcero noMeLLeHns
PEXMMHbIX OpraHoB, CKAaAbl CNeLnpoayKLnm
— CpeAoToYMe CeKpeTHoM nHdopMaLLMmM Ha saep-
HO OrMacHbIX 06beKTax. B pesynbrate 6b110 Bbl-
CBOOOXAEHO CBbIWE 6 ThICAY YENOBEK OXpaHbl,
BABOE COKpaTMaacb YUCAEHHOCTb JIMYHOIO CO-




ctaBa KII. Mpn 3ToM CyleCcTBEHHO yCKOpUIcs
NpoLLecc NPOBEPKHM NPOMYCKOB.

B 1966-1967 roabl Ha4anocb cepuiHoe npo-
M3BOACTBO HECKOJIbKMX TUMOB HOBbIX AaTYNKOB
NS OXpaHbl NEPUMETPOB Y NMOMELLEHUIH 0O6bEK-
TOB, 6bIIM CO3AaHbI CUCTEMbI C60pa M 06PabOTKM
nMHdOopMaLMK, Havanoch LWMPOKOoe 060pyaoBaHNE
06GbEKTOB aTOMHOWM NMPOMbILLIEHHOCTY.

B anpene 1968 roga Bo UCMONHEHME NOCTa-
HOBJIEHWS PYKOBO/ACTBA CTpaHbl Ha 6a3e nabopa-
Topuii BHUNXTa v NeH3eHcKoro npnu6opocTpou-
TeNbHOro 3aBoja 6blv co34aHbl cneLoTaenbl No
pa3paboTKe CUCTEM CUTHANU3aLIMK AN OXPaHbI
rocyfapCTBEHHOM rpaHuLbl, 3aKPbITbIX 30H, NEPH-
METPOB, 34aHWM U NOMELLEHWUI C MaKCUMaJTbHbIM
y4eToM TpeboBaHMM NOrpaHnyHbIX BOUCK U APYrunx
cny6 KI'b CCCP.

B okT6pe 1976 roga pyKOBOACTBO CTpaHbl
NPUHAN0 NOCTAHOBJ/IEHWE O BO3NOXKEHUN HA MUH-
cpeamMall GyHKLMI rOIOBHOrO MUHWUCTEPCTBA MO
pa3paboTKe U NoCTaBKe TEXHUYECKUX CPEeacTB
oxpaHbl Ansa Kb, a 3atem 1 HEKOTOpPbIX ynpaB-
NieHnn MMHOGOPOHbI BO UCMOJIHEHWE KOTOPOTro
B LleHTpanbHOM annapaTte MuHcpeamalua 66110
co3faHo CneumanbHoe TEXHUYECKOe yrpaBneHne
(CTY) anst UEHTPaNM30BaHHOIO NIaHUPOBAHUS U
pyKOBOZACTBa paboTaMu Mo CO3aHuIo U BHeLpe-
Huto TCO B oxpaHy rocyaapCTBEHHOM rpaHuLibl 1
0C060 BaXKHbIX 0O bEKTOB.

B 1977 ropy Ha 6a3e CKb BHUMXT 6bin co3-
naH BcecotosHbl Hay4yHO-UccneaoBaTenbCKum
WMHCTUTYT Pu3nyeckunx npuéopos (BHUNDIM), a
cneuotaen MMMN3, npeobpa3oBaHHbIN paHee B
cneumanbHoe KOHCTPYKTOPCKO-TEXHONOrMYecKoe
6topo (CKTB), 6bIn npeo6bpa3oBaH B HAay4HO-UC-
cnefoBaTtenbCKUM MHCTUTYT PagnMo3NeKTPOHHOM
TexHukn (HUKUPAT).

K KoHLy 70-x — Ha4any 80-x rogos Bo BHHU®I
1 CKTB cnoxuncst KONneKkTUMB cneLmanmMcToB-npo-
deccnoHanos, pacnonaratownuim coBpeMeHHOM
nccnenoBaTenbCKOM M Hay4HO-NPOU3BOACTBEHHOM
62301, HECKONIbKUMU dunmManamu 1 ucnbitatesnb-
HbIMW NOAUIOHAMM O6LLER YUCIEHHOCTBIO OKONO
3000 yenoBek. TakuM 06pa3oM, K cepeanHe 80-x
roJ0B BOMPOChI CO3AaHNs U Ucnonb3oBaHusa TCO
B cucTeme MuHcpeamalla noayy4nan camocTost-
TeNlbHOEe Hay4YHO-TEXHNYECKOE Y NPOU3BOACTBEH-
HOe HanpaB/ieHue, coaepKaHue 1 06bembl paboT
KOTOPOro onpeaensiucb rocyaapcTBEHHbIMU Lie-
NEBbIMM NPOrpaMmmamu 1 3agaHnsiMu.

MNepecTporika KoHLLI@ BOCbMUAECHATbIX, MOMa-
HWB HEUCKYLIEHHOrO COBETCKOrO NPOM3BOANTENS
CcB0O60OJOM pblHKA M TOTaNbHOro oboralleHus,
nocTaBuna ero e Ha KoneHu. bonblue apyrmx

C muHuctpom Muncpegmaia E.M. ChaBckum

nuxa xBatun BIK. JInlwb HeMHOrne 060LWAN KOH-
BEPCUOHHYIO yaaBKy. B 4ncno aTux HeMHOrmx
BOLWEN U «INepoH».

B ycnoBusix HapacTatollero passasna npo-
MbILLJIEHHOCTU PYKOBOACTBO 06beAWHEHUS MO-
CTaBWNO nNepes cobow eAMHCTBEHHO MPaBUbHYIO,
KaK NoKkasasno BPeMs, Lieflb: BO YTO Gbl TO HY CTaNo
cbepeyb rnaBHOe JOCTOsIHUE «InepoHa» — ero
Hay4yHO-MPON3BOACTBEHHbIN KONNEKTUB. B MHOMO-
BapPMaHTHOCTM NMOMCKOB NOCTOSIHHOM OcTaBanach
y6eXAEeHHOCTb: «3N1ePOH» JO/MKEH AenaTb TONbKO
TO, YTO XOPOLLO YMEeT — TEXHUYECKUE CpeacTBa
oxpaHbl. CoxpaHMB NPodbUNbHOCTL, 3aAefbl 1
Kaapsbl, «3NepoH» He TONbKO yaep:Kan naaHKy
CBOEN NpexxHen BOCTPeO6OBAHHOCTH, HO M MOAHSAN
ee Ha HOBYIO BbICOTY.

[lo Hayana AeBSAHOCTbIX 6bLIM 060pYAOBaHbI
ThiCA4YM OO6BEKTOB, CO3AaHbl AECATKMU, Ha pas-
NIMYHbIX GU3NYECKUX MPUHLMNAEX, OATYUKOB,
HECKOJIbKO TMMNOB MOJTHOBECHbIX CTAaHLIMOHHbIX
CUCTEM, HaKoMnieH 6eCuUeHHbIM 6aHK faHHbIX MO
NOMexoBoM 06CTaHOBKe, MAEHTUDMKALMKN pas-
JIMYHBIX WYMOB U T. [.

B 1989 rogy B COOTBETCTBMM C pPeELUEHNEM
MpaBwutensctea CCCP 01 07.12.1989 roga N2 040
Ha 6a3e CrneunanbHOro TEXHUYECKOro ynpas-
neHus 2 MasHoro ynpasnexHus MuHcpeamalia,
Bcecoto3Horo Hay4Ho-1ccnen0BaTeIbCKOro UH-
cTuTyTa dusmyeckux npnéopos (BHUUDI) Mun-
cpeamalla v ero Gunvanos Ans peweHus 3aaad
no pa3paboTKe TEXHUYECKUX CPELICTB OXPaHbl 1
OCHALLEHWIO UMM OOGBEKTOB aTOMHOM NMPOMBbILL-
NEHHOCTU M APYTUX BaxKHENWMX rocyAapCTBEHHbIX
06beKTOB 06pa3oBaHo dPefepanbHOe rocyaap-
CTBEHHOE YHWUTapHoe npeanpuatue «Cneyunanb-
HOE Hay4YHO-NPOM3BOACTBEHHOE 06beaMHEHME
«9nepoH». MNMoctaHoBneHnem [MpaBuTENbLCTBA
CHIMO «3nepoH» Ha3Ha4YeHO rosI0BHOM OpraHn3a-
LiMen No CO34aHMI0 U OCHALLEHMIO TEXHUYECKUMMU
cpeactsamMu 6€30nacHOCTM 0C060 BaXKHbIX 00b-
eKkTtoB MuHatoma Poccun, MMHOG0POHbLI Poccui,
®CB Poceunun, PCO Pocecuun, CBP Poccuu, npaBu-

PykoBoautenu CHMO «3nepoH» c npeacTaBUTENAAMM 3aKa34yMUKa
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TEeNbCTBEHHbIX, aAMUHUCTPATUBHbIX 3AaHUIA U
KPYMHbIX NPOMBbIWIEHHbIX 06bekToB (PAO E3C,
HedTerazoxMMMYeCcKU KOMMIEKC U ap.).

CoseT bezonacHoct PP 1 npeavanym lo-
CyAapCTBEHHOrO COBETa CTpaHbl eue B 2003
rojy Kak ofHy n3 Haubonee cepbe3HbIX Yrpo3
CTabuNbHOMY PA3BUTUIO CTPAHBI, €€ HaLMoHab-
HoW 6€30MacHOCTU Ha3Ban MeXAYHaPOAHbIN K
BHYTPEHHUIN Teppopu3m. B KayecTBe NpoTnBO-
[ENCTBUS 3TOM «4yMe BeKa» Oblil HaMeYeH psj
Mep, B TOM YUche Co3AaHne UHTErPUPOBaHHOM
Hay4YHO-NMPOM3BOACTBEHHOW CTPYKTYpbl, 06be-
OVHSoWen pa3paboTynKOB U NpoM3BoOaAUTENEN
TEXHUYECKMX CPELCTB M cUcTeM 6e30MacHOCTU.
C y4yeToMm nmetoLencs Hay4HO-NpoM3BOACTBEH-
HOW 6a3bl U MHOrOJIETHErO OnblTa paboThbl No
co3gaHuio TCO u oCHaleHWo UMK 06BEKTOB
pasnuyHbIX BEAOMCTB MEXBEAOMCTBEHHAs KO-
OpAMHALIMOHHAsA rpynna u ceKLmus Nno 060pPOHHO-
NPOMbILUNEHHON 6€30MaCHOCTV Hay4HOro coBeTa
npu CoeTe 6e3onacHocTv PP pekomeHaoBanu
co3/aTb TaKylo CTPYKTYpy Ha 6a3e CHIO «3ne-
poH». 9 oKkTA6psA 2007 roga B COOTBETCTBUM C
NpPaBUTEIbCTBEHHbIM PacMopsiXKeHWeM U npu-
Ka3oM pykoBoautens PocaToMa o6beauHeHue
nony4nno cratyc dpefepanbHoOro LeHTpa Hayku
N BbICOKMX TexHonoruu (PLIHBT)

A BMeCTe ¢ HOBbIM CTATyCOM NpuLUa U HOBas,
rocyaapCTBEHHOM BaXKHOCTH, 3ajada — obecne-
YUTb KOOPAMHALMIO paboT B CTpaHe Mno 3auuTe
KPUTUYECKM BaXKHbIX 06BEKTOB TEXHUHECKUMM
cpeacTtBaMu M cuctemammn 6€30MacHOCTU.

B noctnepectpoe4yHoM aKkTMBe «InepoHa»
— [ecsATKM 06beKToB [asnpoma, 6biBluero PAO
E3C, npeanpuatnii HepTexMMMUYEeCKoro KOMmMaeK-
ca, pefepanbHbIX MPaBUTENbCTBEHHbIX 34aHWH,
KPYMNHbIX NPOMbILWAEHHbIX NpeanpusaTuii. B paay
NPUOPUTETHBIX HAyYHO-MPOM3BOACTBEHHbIX WMH-
TepecoB «3nepoHa» — co3gaHue yHMduUumpo-
BaHHbIX Ha6opoB TCO, KOMMEKTOBaAHWE CUCTEM
6e30MNacHOCTH, COXPaHEHUE WX KUBYYECTU MpU
HapyweHun CBA3K nepudepun ¢ LeHTPoMm. Bbl-
nyckaemble 06beAMHEHUEM CPEACTBA U CUCTEMDI
6e30MacHOCTU KOHTPONIMPYIOTCS BOEHHOW NpU-
€MKOW, OTBEeYaloT BCEM TPeOOBaAHUAM MeEXIy-
HapPOAHbIX CTaHAAPTOB, 3alUMLLEHbI OT YTEYKHM
MHbOPMaLMK M aganTUpPOBaHbl K POCCUIUCKUM
YCNOBUSAM IKCnayaTaLuu.

B BoeHHO-TEXHMYECKON chepe, Kya BXOAUT U
npoaykumns CHIMO, Bcerga 6bina HernacHas KOHKY-
pPEeHLMS MeXay KPYNHENLMMU cTpaHaMu. Takoro
poja conepHU4ecTBo HensbexHo. Ho ecTb 1 cBoS
cneumbdurKa: Ha 0c060 BaXKHbIX FOCYAaPCTBEHHbIX
06beKTax Bcerga Ucnosib3yeTcst UCKIOYUTENBHO
oTeyecTBEHHas TeXHWKa, KoTopas pa3pabaTbiBa-
€eTcs € y4eToM 0COOEeHHOCTEN IKCMyaTaLMm B poc-
CUMCKUX yCnoBUsIX. CKaXKeM, MHOTHE 3apyberkHble
npuoéopbl Npu Temnepatype muHyc 10 rpagycoB
[aloT c6ou, a anepoHOBCKUe 1 Npu 50-rpagycHOM
Mopo3e 6e30TKa3Hbl. Hegapom amepuKaHcKue
crneunanuncTbl NPSIMO FOBOPSIT, 4TO POCCUICKKE
A4epHble 06bEeKTbI 3alUMLLEHbl O4EHb HAEKHO.

YcnelwHoe pelieHne BaxHbIX rocyAapCTBEH-
HbIX 3aJla4 BAOXHY0 HOBYIO XM3Hb B NPeAnpu-
atve. Ewe B Havane aecsTbix Ha «3nepoHe» pabo-
Tanu HeMHorMm 6onee NonyTopa ThiCAY HYENoBEK,
a cerofHs — yxe cBbllwe Tpex. Jllogn npuwnu
noJ KOHKPETHbIE Hay4HO-TEXHUYECKME 3afayM.
B ctpyktype CHIMO nosiBuncs Hay4yHo-uccnegosa-
TENbCKUI M NPOEKTHbIA MHCTUTYTbI, NOTHOLLEHHOE
NPOV3BOACTBO, MOHTAXHblE U CTPOUTENbHbIE NOA-
pazgenexus. O6wmi 06beM paboT NpeanpUaTHs
yBenunyuncsa 6onee 4em Ha 300% .

B 2012 rogy ®rymn «CHMO «3nepoH» npupoc
HOBbIM MHXXEHEPHO-1abopaToPHbLIM KOPMYCOM,
B KOTOPOM B camoe Gauxanlee Bpems 6yayT
NPOAOIKEHbBI M BHOBb Pa3BePHYTbl MaclTabHble
paboTbl MO pa3paboTKe U BHEAPEHUIO CaMbIX
COBPEMEHHbIX CPEACTB GU3NYECKOM 3aLLUMUTDI.

ATOMHbIV MPOEKT 53




tOBUIIEN

I'll HALMOHAbHBIN UCCNENOBATEIbCKUN LIEHTP

W2 «KYPYATOBCKUIA UHCTUTYT»

HUL| «KYPYATOBCKHUIA
UHCTUTYT»

123182, MockBa,
nn. akagemuka Kypuaroea, a. 1
Ten.: (499) 196-95-39

2013 ropg ctan st BCEMUPHO U3BECTHOIO
Kyp4aToBCKOro MHCTUTYTA, CbirpaBLUEro KJio-
YeBYIO PoJib B 06ecne4yeHnn 6e30nacHoOCTU
CTpaHbl ¥ pa3BUTUU BaXKHENLUUX cTpaTeruye-
CKMUX HanpaB/ieHU COBETCKOM U POCCUNCKOMN
HayKM U NPOMbILLIEHHOCTH, TPUXKAbI IOOUNEN-
HbIM. MHCTUTYT Gbin co3aaH 70 net Ha3ap B
1943 roay B MockBe Kak Jlaopatopus N2 2
Axkagemuu Hayk CCCP gns pelueHus 3apgaum
co3faHUsa aTOMHOro opyxus. B 1956 roay
pacnopsi:keHnem CoBeta MuHuctpoB CCCP
Na6opatopua N2 2 6bi1a Nnpeo6pa3oBaHa B
UHCTUTYT aTOMHOM 3HEpPruu.

12 auBaps 2013 roaa ncnonHunock 110 net
CO AHS poxkaeHus akagemuka W.B. KypuatoBa,
KOTOPbIN 6bl1 POAOHAYANIbHUKOM He TONbKO WH-
CTUTYTa, HO U BCEN aTOMHOW MPOMbILWAEHHOCTH
cTpaHbl. C umeHem Uropsa BacunbeBuya He-
pa3pbIBHO CBSA3aHbl NMycK nepsoro B EBpasuu
aTomHoro peaktopa ®-1 B 1946 r., pa3paboTKa
nepBbIX OTEYECTBEHHbIX aTOMHOM U TEpMOsaep-
HOM 60M6. Mo ero pyKoOBOACTBOM Havanocb
pa3BUTUE TPaXLAHCKON aTOMHON 3HEPreTUKH,
aToMHOro ¢GsioTa, KOCMUYECKMX SAEPHBIX AHEP-
roaBuratenbHbIX ycTaHOBOK. Mms U.B. KypyaTtoBa
Obl/10 NPUCBOEHO MHCTUTYTY aTOMHOM 3HEpPruu
nocne ero cmeptm B 1960 T.

HakoHel, TpeTun obunen KypyaToBCKOro
MHCTUTYTa — 370 110-neTve co AHA POXKAEHUS
aKageMuKka AHaTtonus MeTpoBuya AneKkcaHapoBa,
6onee 25 net pyKoBOAMBLLErrO MHCTUTYTOM Mocne
M.B. KypuyaToBa. Noa pykoBOACTBOM AHaToONMA
MeTpoBuya pa3pabaTbiBanacb cucTeMa nNnpoTMBO-
MWHHOM 3alnTbl Kopabnern BoeHHO-MOPCKOro
dnota CCCP, Benocb CTPOMTENLCTBO SAEPHbIX
pPEeaKTopPOB — HapPabOT4YMKOB NIYTOHUS, IHEPTETH-
4YECKMX YCTaHOBOK ANS1 aTOMHbIX 3IEKTPOCTaH NI,
NPOVCXOANNIO CO3aHNe NepBoVi COBETCKOW aTOM-
HOWM NMOABOAHOM IOAKW, CTAHOBNIEHWE MOLLHOIO
NnoABOAHOIO M leJOKONbHOro dnoTa.

OaHaKko aToMHasl aHepreTMka He ocTtanacb
€AMHCTBEHHbIM Hay4YHbIM HanpasfieHnem paboT
MHCTUTYTa. 3ech 6blN JaH CTapT Pa3BUTUIO LiENO-
ro psija HOBbIX HAYYHbIX HanNpaBieHWUI: pa3ae-
JIEHUIO U30TOMOB, TEPMOSIAEPHOW 3HEPreTuKe,
MHPOPMALMOHHBIM TEXHOMOMUSAM, MCMONb30Ba-
HWIO CUHXPOTPOHHOIO ¥ HEMTPOHHOTO U3NYHEHWW
W Apyrux.

Tak, B 1960-X rogax MHCTUTYT 6bl1 onpeaeneH
Hay4HbIM pyKOBOAMUTENEM NMPO6AEMbI UCNONb30-
BaHWSA CBEPXMPOBOAMMOCTU B 3NIEKTPOTEXHUKE
M aTOMHOM HayKe U TexHWKe, B Hadane 1970-x
roAoB OH CTan MMOHEPOM B CO3AaHWW HOBbIX
TEXHOOMMN MUKPOINEKTPOHMKK, B 1980-€e roapl
6naroaaps akTMBHOMY pPa3BUTUIO MHPOPMaLIU-
OHHbIX TEXHONOrUIM B Kyp4yaTOBCKOM MHCTUTYTE
6blN1 cO3/1aH OTeYeCcTBEHHbIN MHTepHeT. B 1999
rogy 6bin BBEAEH B 3KCNyaTauuto nepBbii Ha
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Kyp4YaTOBCKUN UHCTUTYT:
coBpeMeHHasd }XU3Hb Iobunsapa

MepBblit HAa KOHTUHEHTe EBpa3usa apepHbIA
peakTop ®-1

NMOCTCOBETCKOM MPOCTPaHCTBE CMeLnannm3npo-
BaHHbIA UCTOYHUK CUHXPOTPOHHOTO U3NYHEHMUS.

MHCTUTYT NOCTOAHHO pa3BuBaeTCcs W Co-
BepleHcTByeTcs: B 1991 rogy nonyyun cratyc
PoccuiicKkoro HaydHoro LeHTpa, a ¢ 2008 roga
peann3yeTcs NUAOTHLIM MPOEKT N0 CO3AaHuIo
HaLMOHaNbHOI0 MccneaoBaTeNbCKOro LeHTpa
«KypyaToBCKUM UHCTUTYT». B 2009 1. K 3TOMY Npo-
EKTY NPUCOEANHUINCH eLLLe TPU OTEYECTBEHHbIE
Hay4Hble opraHu3dauunn: MHCTUTYT TeopeTMYecKon
1 3KcnepuMeHTanbHoOM GU3NKK, MHCTUTYT GUIUKHK
BbICOKUX aHeprum u MetepbyprcKkum UHCTUTYT
anepHon dGnamkm um. b.I. KoHcTaHTMHOBA.

MepBbi B Poccun HaumoHanbHbIM Uccne-
[10BaTENbCKUI LEHTP BO3MNaBASOT NPE3NAEHT,
aKkageMuk EBreHuni NasnoBu4y BennxoB v aMpeK-
TOp, YneH-KoppecnoHaeHT PAH Muxavun Baneh-
TMHOBMY KoBanbuyK.

C cepeanHbl 2000-x rogos B Kyp4aToBCKOM
MHCTUTYTE Ha4anoCb aKTUBHOE Pa3BUTUE HAHO-
TexHonorui, u B 2009 roagy Ha 6a3e HayyHo-
TEXHOSIOrMYEeCKOoro Komnaekca «Kyp4yaToBCKui
LEHTP CMHXPOTPOHHOIO M3ny4yeHUs» Obll CO3-
[aH yHuKanbHbIv KypyatoBckuin HBUKC-LeHTp,
OPWEHTUPOBAHHbIA Ha MEXAUCLUMMAMHApHbIE
nccnefoBaHus 1 pa3paboTkM B 061aCTH HaHO-,
610-, MIHOOPMALIMOHHbLIX, KOTHUTUBHbIX, COLIU-
OryMaHWTapHbIX HayK U TEXHONIOTWUI, C UCNONb-
30BaHWEM PEHTTEHOBCKOr0, CUHXPOTPOHHOIO M
HEWTPOHHOIO N3yYeHW. AKCNEPUMEHTANTbHOM
ocHoBon HBUKC-ueHTpa ABnsioTca meraycra-
HOBKM: UCTOYHWMK CUHXPOTPOHHOIO U3/y4YeHUs,
MCTOYHMK HEMTPOHOB Ha 6a3e peakTopa MP-8, a
TaKKe COBPEMEHHbIe UccneaoBaTenbCKUE KOM-
nneKcbl: NabopaTopus NOIMMEPHbIX MaTepUanos,
KOMMMIEKC BbICOKOPa3peLlatoLen aNeKTPOHHOM
M 30HOOBOM MWKPOCKOMWM, TEHOMHbBIX U NPO-
TEOMHbIX UCCNeAoBaHUN, OTAEN KOTHUTUBHbIX
HayK, «benkoBas ¢abpuKar. LleHTp pacnonaraet
KOMMIEKCOM YCTaHOBOK MONEKYNSIPHO-y4eBOWM
ANUTaKCUKU, MHOTODYHKLIMOHANbHOM MOAY/TbHON
HaHoTexHonornyeckon cuctremon «HAHODAB»,
obopynoBaHvem ans pacwndpoBKM reHoma v ap.
Take B coctaB HBUKC-LieHTpa BXOAUT KOMMIEKC
A0EePHON MeaWLMHbI.

B pamKax peanu3aumun naeu o6beamHeHns
Hay4HbIX NoApasaeneHn, 3aHMMaloLMUXCS 1C-
CNefoBaHUAMM MO KPYMHbIM Hay4YHbIM Hanpase-
HuAM, B 2012 1. B HUL, «Kyp4aTOBCKWUI MHCTUTYT»
(HenocpeACTBEHHO Ha NiowagKke KypyaToBCcKoro
MHCTUTYTa) 6bISI0 06Pa30BaHoO eLLe TPM LieHTpa:
Kyp4aToBCKUM LIEHTP SAepHbIX TexHonorun, LleHtp
dyHAaMeHTaNbHbIX UccnefoBaHuin U LLleHTp du-
3UKO-XMMHUYECKUX TEXHONOTUW.

Kyp4yaToBCKM LLEHTP SAEPHbBIX TEXHONOMUHN,
B KOTOPOM NPaKTUYECKM LLEIMKOM COCPEAO0TOYM-
JICb Hay4Hble HanpaBneHus «PyHaameHTanbHble
W NPUKNaaHble UccneaoBaHns B 061acTh GU3NKK
nnasmbl U TOKaMaKoB» U «PasBUTUE AAEPHbIX
TEXHONOMNM ANa CO3AaHNs aTOMHOM IHEPreTUKK
HOBOI0O MOKOJIEHUs» Bbln 06pa3oBaH Ha 6ale
MHCTUTYTa aaepHbIX peaktopoB, MHCTUTYTa du-
3UKM TOKaMaKoB, MHCTUTyTa peaKTopHbIX MaTe-




puanoB v TexHonornm u Hay4yHo-TeXHMYEeCKoro
KomnneKkca «Peabunutayuns». OCHOBHbIMKU Ha-
npaBfeHUIMU UCCNefOBaHUN LIeHTpa S4ePHbIX
TEXHONIOTUI CTanu:

cTpaTerMyeckmne CUCTEMHbIE UCCnefoBaHus
Mo Pa3BUTUIO IHEPTETUKMN U aTOMHOW SHEPreTH-
K. MHHOBALIMOHHbIE MCCNefoBaHUS Pa3BUTUS
aTOMHOMN 3HEPreTUKM U 3aMblKaHue S4epHoro
TOMJIMBHOIO LIMKNa;

® pPa3BUTME TEHEPUPYIOLWMNX MOLLHOCTEN U
coBepleHCTBOBaHMe genctaytowmx AIC;

e KccnefoBaHuns B 06/1aCTU PeaKTOPHOro
MaTepuanoBeaeH!s;

e 1CCneaoBaHnsa B 061acTn TepMOSIAEPHOro
CUHTES3;

e VCCnefoBaHUs U pa3paboTKK B MHTepe-
cax epHO-OpPYXEMHOro KoMMIeKca, BKoYas
aTOMHbIV GJIOT M KOCMUYECKME AIEPHO-3HEepre-
TUYECKME YCTAaHOBKM;

e paboThl B 06/1aCTW IMKBUAALMK paanaLim-
OHHOrO Hacnegus.

Kyp4YaTOBCKUIM LIEHTP S4EPHbIX TEXHOOMMM
06/1aflaeT cepbe3HOM IKCNepuMeHTanbHoOM 6a-
30M1: 9 KPUTCTEH0B, HECKONbKO Tennodpuanye-
CKMX CTEHAOB, 5 UCCneaoBaTeIbCKUX PEAKTOPOB,
KOMMJ/IEKC MaTepranoBef4yeCcKnX 3allUTHbIX Ka-
Mep, KOMMIEKC BbICOKOpa3peLlatoLero aHaautu-
4eCKoro 060pyaoBaHUs, He MMEIOLLMIA aHanoros
Ha NpeanpuATUSAX aTOMHOKM OTpaciu, 2 TokamakKa.

LleHTp dyHAameHTanbHbIX UCCNefoBaHUN
npoBOAUT UccneaoBaHUsA B o06nacTn oblen,
aaepHon U GOTOHHOM GUBKKK, a TaKKe PU3UKK
KOHAEHCUMPOBAHHOIO COCTOSIHUS.

3apavamu LleHTpa GUBUKO-XMMUYECKHUX TEX-
HONOMUI CTanu nccnefoBaHusa B 061acTu:

® M30TOMHbIX TEXHOMOTMM U TEXHOIOTMI NONY-
4yeHus pagnodapmnpenapaTos;

® [/1a3MOXMMUYECKNX TEXHONOIUIA;

® 3/IEKTPOXMMUYECKUX U BOAOPOAHBIX TEX-
HONOrUM;

® XMMWUYECKOM PUBUKM.

CerogHs HUL «Kyp4yaTOBCKWUM MHCTUTYT»
o6najaeT YHMKanbHOM UccnefoBaTefibCKO-TeX-
HONornyeckom 6a3on, ocylLecTBAAET UCCNeo-
BaHUSA M pa3paboTKM MO LMPOKOMY CMEKTPY
HanpaBfeHU COBPEMEHHON HayKM U TEXHONO-
TMI: OT SHEePreTuKn, KoHBepreHTHbix HBMKC
TEXHONOTUM U PU3UKKN 3NEeMEHTaPHbIX YacTuL,
[10 BbICOKOTEXHONOMMYHON MeauUnHbl. Co AHS
OCHOBaHMWA B Kyp4aTOBCKOM WMHCTUTYTE Mpw-
MEHSeTC MeXANCUMNIMHAPHbIN NOAXO0A, Hale-
JIEHHbIW HAa NOMHbIN LUK OT dyHAaMeHTalbHbIX
nccnefoBaHui o pa3paboTKU M BHEAPEHUS
KOHEYHbIX TEXHONOTMUW. YHUKaNbHbIE 3HAHUS U
OnbIT 3acNyXeHHble y4eHble LleHTpa nepeaatot
MO10JOMY MOKONIEHUIO.

CoBpeMeHHbIN Kyp4aTOBCKUIM MHCTUTYT Npw-
HUMaET aKTUBHOE y4acThe B MeX/AyHapOAHbIX
Hay4YHbIX MeranpoeKkTax U cam ABASETCA UHU-
LLMaTOPOM MHOMUX U3 HMUX. ITO MeXKayHapoaHbIN
TEPMOSIAEPHbIA 3KCNEePUMEHTANbHBIN peaKTop
(ITER), 0AWH M3 MOEoNOoroB U opraHM3aTopoB
KoToporo — npeanaeHt HUL, «KypyaTtoBCcKui
MHCTUTYT» akagemuKk E.I. Benuxos. Yyactue
Poccun B npoeKkte EBponenckoro nasepa Ha
CcBO6OAHbIX aneKTpoHax (XFEL) 6b110 MHULKUK-

tOBUIEN

poBaHo Kyp4aTOBCKUM MHCTUTYTOM, HA KOTOPbI
MpaBuTeNnbCTBO PP BO3MOMKMMNO POJIb HAYHHOIO
KoopAuHaTtopa 1 pykoBoautens ot Poccuu. Ce-
rofHs, no nHnymatnee M.B. KoBanbyyKka, HALL
«Kyp4aTOBCKMI MHCTUTYT» y4acTBYET B NPOEKTE
XFEL Ha BCex Hay4HbIX U aAMUHUCTPATUBHbIX
ypOBHSAX. Bonblon agpoHHbIN Konnanaep B LieH-
Tpe eBponencKmx aaepHbix uccnegosanuii (CERN)
— elle ofHa MerayctaHoBKa, rae paboTatoT 1c-
cneaoBaTenn 1 cneumanuctbl U3 KypyaTtoBCKoro
MHcTUTyTa. HUL, pyKOBOAMT SKCNEpUMEHTaMu Ha
O0AHOM M3 yeTbipex meragetektopoB BAK — ALICE.
TakKe y4éHble Kyp4aToOBCKOro MHCTUTYTa Mpu-
HUMAIOT aKTMBHOE y4acTue B MEXAYHapOAHOM
3KCMNEPUMEHTE MO PUBNKE HEWTPUHO, OCYLLECT-
BNSeMOM B noasemMHon nabopaTtopum Hauwuo-
HaNbHOIO MHCTUTYTa aaepHOn dun3anku Utanum
(BOREXINO), yqacTBylOT B MEXAYHapOAHOM Ha-
Y4YHOM MeranpoeKTe no CTPOUTENbCTBY U IKCMIY-
aTaumun EBponeincKoro LeHTpa no uccnefoBaHuio
MOHOB ¥ aHTMnpoToHoB (FAIR) B Tepmanuu. B
nocneaHue roabl No nHuuunatuee E.IM. Bennxo-
Ba [laH CTapT HOBOMY POCCUMCKO-UTaNbAHCKOMY
NPOEKTY 3KCMEPUMEHTANIbHOIO TEPMOSAEPHOIO
peakTopa npuHumnnuansHo Hosoro Thna IGNITOR.
YcTaHOBKa 6yAeT AenCTBOBaTb Ha YHUKa/lbHOM
MOAEPHU3NPOBAHHON TEXHONOTMYECKON U WUH-
dpacTpyKTypHOM 6a3e KypyaToBCKOro MHCTUTYTa
1 TPOMLLKOTO MHCTUTYTa MHHOBALMOHHbIX M TEPMO-
AAEePHbIX UCCeAOBaHNM.

Poccuiickas coctaBnstowas, kak GuHaHco-
Bas, TaK M UHTENNEKTyanbHas, BO BCEX 3TUX NPO-
eKTax BeCbMa BenuKa. Bce MHCTUTYThI, BXxoasLmne
B MepBbI POCCUUCKUIM HaunoHanbHbIM Uccne-
[0BaTENbCKUIM LLEHTP, NPUYACTHbl K CO3AaHuIo
NepeYnCEHHbIX MEXAYHAaPOAHbIX MeraycTaHOBOK
W aKTMBHO Y4aCTBYIOT B UX 3KCMlyaTaLuu.

HecMOoTps Ha CNOXKHbIV 4151 BCEW POCCUNCKOM
HayKM NOCTNepecTpoeyHbIv nepuos KypyaTtoBs-
CKUI MHCTUTYT NpofomKaeT pabotaTb, Pa3BuBaTh-
€A v BbljaBaTb Hay4Hble pe3ynbTaTbl MUPOBOIo
ypoBHS. «O6HOBNEHHbIM» LOOUNSAP FOTOB U Aanblue
WOTV B NEPBbIX PSAax 0Te4eCTBEHHOW HayKM.
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JUBILEE

Kurchatov institute:
current life of the institute celebrating jubilees

NATIONAL RESEARCH CENTRE
«KURCHATOV INSTITUTE»

1, Akademika Kurchatova pl., Moscow,
123182, Russia
Ten.: (499) 196-95-39

2013 has become the year of three jubi-
lees for the world famous Kurchatov Institute,
that had played the key role in ensuring na-
tional security and development of important
strategic branches of the Soviet and Russian
science and industry. It was founded 70 years
ago in 1943 in Moscow as the Laboratory N2
under Academy of Sciences of USSR to solve
the task for developing of nuclear weapons.
By the edict of the Council of Ministers of
the USSR Laboratory N°2 was reorganized
into the Institute for Atomic Energy in 1956.

January 12 2013 we celebrated 110-th an-
niversary of the birth of academician Igor Kur-
chatov, who was the founder not only of the In-
stitute, but also of the country’s nuclear industry.
The name of Igor Kurchatov is closely related
with commissioning of P-1 — the first nuclear
reactor in Eurasia in 1946, development of the
first native atomic and thermonuclear bombs.
Development of commercial nuclear power en-
gineering, nuclear Navy and civil fleet, space
nuclear propulsion systems started under his
auspices. After the death of academician Kur-
chatov in 1960 the Institute was called after him.

Finally, the third jubilee is 110-th anniversary
of the birth of academician Anatoly Alexandrov,
who became the second after Kurchatov Institute
director, and headed it for 25 years. The system
of defensive mine countermeasures for the USSR
Navy ships was developed under the auspices
of Anatoly Alexandrov. He headed construction
of nuclear production reactors generating weap-
ons grade plutonium, power reactors for nuclear
power plants, development of the first Soviet
nuclear submarine, as well as establishment
of the powerful submarine and surface fleets.

Still, nuclear power is not the only research area
of the Institute. The Institute has launched quite a
number of new areas of research: isotope separa-
tion, thermonuclear power, information technolo-
gies, use of synchrotron and neutron radiation, etc.

In 1960-es the Institute was nominated the
scientific advisor for superconductivity applica-
tion in electric engineering and in atomic science
and technology. At the beginning of 1970-es
the Institute became a pioneer in developing
new technologies for micro electronics; the first
native Internet was developed owing to active
development of information technologies in the
Kurchatov Institute in 1980-es. The first special-
ized source of synchrotron radiation was com-
missioned on the post-Soviet territory in 1999.

The Institute is continuously developing and
improving: in 1991 it got the status of the Rus-
sian Research Center, and since 2008 the pilot
project for establishing the National Research
Center «Kurchatov Institute» has been executed.
Three Russian research organizations joined this
projectin 2009. These are: Institute of Theoreti-
cal and Experimental Physics, Institute of High
Energy Physics, and Institute of Nuclear Physics
named after B. Konstantinov in St. Petersburg.
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The First Russian National Research Centre
is headed by the President, academician Yevg-
eny Velikhov, and the Director, Corresponding
Member of RAS Michail Kovalchuk.

Active development of nanotechnologies
started in the Kurchatov Institute in mid 2000-
s. Unique Kurchatov NBICS-centre oriented for
inter-discipline research and development in
the area of nano-, bio-, info-, cognitive, socio-
humanitarian sciences and technologies using
X-ray, synchrotron, and neutron radiation was
established on the basis of Scientific and Tech-
nical area «Kurchatov Centre for synchrotron
radiation». Mega-installations are the basis of
NBICS-centre: source of synchrotron radiation,
neutron source based on IR-8 reactor, as well as
modern research areas: laboratory of polymer
materials, complex of high-resolution electron
and probe microscopy, genomic and proteomic
research, cognitive science department, «Protein
plant». The Centre possesses the set of molecular
beam epitaxy facilities, multifunctional modular
nanotechnological <NANOFAB» system, equip-
ment for mapping of genome, etc. Nuclear medi-
cine department is also a part of NBICS-Centre.

Three more centers were formed in 2012 in
NRC «Kurchatov Institute»: Kurchatov Centre for
Nuclear Technologies, Centre for Fundamental
Research, and Center for Physical and Chemical
Technologies in order to unite scientific depart-
ments, performing research in many areas.

Kurchatov Centre for Nuclear Technologies,
which combines scientific research in the ar-
eas of «Fundamental and Applied Research
in the area of plasma physics and tokamaks»
and «Development of Nuclear Technologies for
creating nuclear power of the next generation»
was established on the basis of the Institute of
Nuclear Reactors, Institute of Tokamak Physics,
Institute of Reactor Materials and Technologies,
and Scientific and Technical Complex «Reme-
diation». Main areas of research of the nuclear
technology center are:

e Strategic systematic research to develop
power energy and nuclear power energy. Innova-
tive research for development of nuclear power
and closure of the nuclear fuel cycle.

e Development of generating capacities and
modernization of the operating NPPs.

e Studies in the area of reactor material
science.

e Studies in the area of thermonuclear fu-
sion.

e Research and developmentin the interest
of nuclear-weapons industry including nuclear
Navy and civil fleet, and space nuclear-propulsion
systems.

e Work in the area of eliminating radiation
legacy.

Kurchatov Centre of Nuclear technologies
possesses extensive experimental capabili-
ties: 9 critical facilities, several thermophysi-
cal testing facilities, 5 research reactors, set
of hot cells for material studies, set of high-
resolution analytical equipment, which has
no analogues in the organizations of nuclear
industry, 2 tokamaks.

Center for Fundamental Research carries
out research in the areas of general, nuclear
and photon physics, as well as condensed state
physics.

The tasks of the Centre for Physical and
Chemical Technologies are to perform research
in the areas of:

e isotope technologies and technologies for
obtaining radiopharmaceuticals;

e plasma and chemical technologies;

e electro-chemical and hydrogen technolo-
gies;

e chemical physics.

Today NRC «Kurchatov Institute» possesses
unique research and technological basis, per-
forms research and developments in the wide
range of the current science and technology ar-
eas: from power engineering, convergent NBICS
technologies and elementary particle physics up
to high technology medicine.

Since the day of its foundation Kurchatov
Institute uses the inter-discipline approach aimed
at the whole cycle from fundamental research
to development and adoption of ultimate tech-
nologies. Distinguished scientists of the Center
transfer their knowledge and experience to young
generation.

Up-to-date Kurchatov Institute actively par-
ticipates in the international scientific mega-
projects, it initiates some of them. This is the
project for construction of the International Ther-
monuclear Experimental Reactor (ITER), one of
the ideologist of which is the President of NRC
«Kurchatov Institute» academician Velikhov. Rus-
sian participation in the European free-electron
laser project (XFEL) was initiated by Kurchatov
Institute. The government of Russia entrusted
the Institute with the role of scientific coordinator
and leader on the Russian side. Today upon the
initiative of Michael Kovalchuk NRC «Kurchatov
Institute» participates in the XFEL project within
all the scientific and administrative levels. Large
Hadron Collider in CERN is another mega-facility,
where researchers and specialists from the Kur-
chatov Institute work. NRC leads experimental
work at one of the four mega-detectors BAK —
ALICE. Kurchatov scientists are also very active
in the international experiment on the physics
of neutrino, which is being carried out in the
underground laboratory of the National Nuclear
Physics Institute in Italy (BOREXINO), they partici-
pate in the international scientific mega-project
for construction and operation of the European
Centre to study ions and antiprotons (FAIR) in
Germany. Russian-Italian project of experimental
thermonuclear reactor of principally new type —
IGNITOR has been started in recent years by the
initiative of Yevgeny Velikhov. The installation will
be operated on the unique modernized techno-
logical and infrastructural basis of the Kurchatov
Institute and Troitsk Institute of innovative and
thermonuclear research.

Russian component in these projects
both financial and intellectual is quite high.
All of the Institutes that are a part of the first
National Research Centre participated in the
development of all the above international
mega-facilities, and are actively participating
in operation of them.

Despite the complexity of «after-perestroika»
period for the Russian science Kurchatov Institute
continues working, evolving and delivering world
level scientific results. The «renewed» Institute
celebrating jubilees is ready for further achieve-
ments to strengthen Russian science.
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ABTOMaTU3aLUs TAKOTO KPYNHOro NpoekTa
Kak cTtpoutenbcTBo AJC Bcerga saBasieTcs
MacwTaGHbIM NMPOEKTOM, KOTOpbIX TpebyeT
3HaA4YUTENbHOW NOArOTOBKU U 3HAHUSA OoTpac-
neBoi cneyudukun. PykoBoaurtenu npeanpu-
AITUSl U €ro CJYXK6 UMeIOT OrPOMHbIA BbIGOP
NPOAYKTOB U pelueHul, npeanaraemMbix Ha
PbIHKE, HO He Bcerga onTuMasibHbIX.

9Ta cTaTbsl NOCBSLLEHA 0COGEHHOCTAM U MOAX0-
[am K aBToMaT13aLum npoLiecca noaroToBKM CTPO-
UTEeNbHOW NNoLWaaKu. Ha atane NnpoeKTMpoBaHus 1
NMOArOTOBKM, 3a4acTylo, BO3HWKAET psa Npobnem.
[ns pelueHns 1 NnpefoTBpaLleHrs npobnem B Mpo-
EKTUPOBaHWU HEOBXOANMMO UMETb MOLLHBIY pecypc,
KOTOpPbI CNOCOGEH MATH Ha Lar Brepeay YenoBeKa.

Ha aaHHbIM MOMeHT KomnaHusa 000 «HP-
Bapywm» npegnaraet KOMIMJIEKCHOE pelleHne B
NPOEKTUPOBAHMM WM KOHTPOJe paboT Ans nog-
rOTOBKM CTPOUTENbHbIX MOWaA0K. Mcnonbays
HaKOM/EHHbIN OMbIT, Mbl NpeanaraeM KOMMNIeKc
pelleHn No NPOEKTUPOBAHMIO, YNIPABIEHHUIO U
KOHTPOJ/O CTPOUTENIbHON TEXHUKMU.

[aHHbI KOMMNIEKC PELIEHUN COCTOUT B UC-
NnoJsib30BaHWM MHHOBALIMM B MPOEKTUPOBAHWH U
KOHTposie. Mbl UCNONb3YEM OMbIT Pa3paboTYUKOB,
Kakabli U3 KOTOPbIX CMELMann3npyeTcs TONbKO
B CBO€EM 061acTV MPMMEHEHMS, 3a CHET Yero Jo-
CTUraeTcsi BbICOKMM YPOBEHb CaMUX PeLUEHUN.

KomnneKc nocTtpoeH Ha: o6opyaoBaHWUK
ynpaBasiowen rugpaBavKkon CTPOUTENbHOWM
TEXHUKHK, o6opyaoBaHnn GNSS no3nLMOHMPO-
BaHWS 1 NporpammMHom obecnedvyeHnn. Komnneke
npeacTtaBnseT cobon NTMHENKY NPOAYKTOB AN
aBToMaTu3alMmn NPOEKTUPOBaHUSA 06 bEKTOB UH-
dpacTpyKTypbl. C NOMOLLbIO 3TOr0 KOMIJIEKCa
MOXHO PELLNTb NOJHbIN LMK 3a[ay, Ha4ymMHas oT
06pabOoTKM laHHbIX FE0E€3UYECKMX U Feonornye-
CKMX M3bICKaHWUI, MPOEKTUPOBAHUS NMIOLWLAA0K,
[10pOr, KapbePOB U 10 Pa3paboTKM CTPOUTENBLHOM
NAOWAaAKKN C y4ETOM TEXHUHECKMX XapaKTEPUCTHK,
rpadurka paboTbl 060PYA0BAHMS U faXKe NPOEK-
TMpoBaHus. lNporpammHoe o6ecneyeHre MOXKeT
NoCTaBAATLCS BMECTE CO CTPOUTENbHON TEXHU-
KOW, OCHaLEHHOM CUCTEMOW aBTOMAaTUYECKOro
HUBENMPOBaHMUSA. ATO NO3BONSET UCMONb30BaTb
NPOEKTHbIE JaHHble HEMOCPEACTBEHHO Npu pabo-
Te Ha CTPOUTENbHbIX NiowaaKkax. 06opynoBaHue
MOTHOCTbIO COBMECTMMO CO BCEMM JENCTBYIOLLN-

MU CNyTHUKOBbIMKU cuctemamu MNMOHACC, GPS,
GALILEO, a TakxKe cnyTHUKOBOM cUCTEMOM Anb-
depeHunanbHoM Koppekumm SBAS.

MpuHUMN AeNCcTBMA Nt06OM CUCTEMbI HUBENU-
POBaHWUsi OCHOBAH Ha MPOCTOM CpaBHEHWE Npo-
€KTHbIX JaHHbIX M U3BMEPEHHBIX «BXWBYIO» AAHHbIX,
Nosly4eHHbIX METOA0M U3MEPEHMS CMYTHUKOBbIX
curHanos. lNocne Toro, Kak cuctema onpeaenu-
fla NONOXXeHWe CBoero paboyero opraHa, oHa
yXKe 3HaeT, Kakue napaMeTpbl Heo6XxoanMbI AN
[OCTUKEHUS MPOEKTHbIX OTMETOK. Hanpumep,
npu paboTe Ha rpenaepe unv 6ynbao3epe oTBan
aBTOMaTUYECKM 3aHUMaET NPOEKTHbIN YKNOH U
NPOEKTHYIO BbICOTY (OTMETKM), HE3aBUCUMO OT
TOro, Hy)KHO cpe3aTb UNW AocbiNaTb Matepuan
Ha o6beKTe. BCE 3TO 3HAYUTENbHO YCKOpSiEeT
pa6ouuni npouecc. Npu 3TOM KayecTBO paboT
noBbllWaeTcs, a TpyaoBble U GUHAHCOBbIE 3a-
TpaTbl 9KOHOMSATCS.

OpraHu3dauunu, MCcnonb3ylowme CUcTeMbI
aBTOMaTU4YeCKOW HUBENMPOBKM, OCHOBaAHHOM
Ha Mosy4eHUn CNyTHUKOBbLIX cUrHanos GNSS,
yBeNn4ynBatoT nNponsBoauTenbHoCTb Ha 35-40
NPOLEHTOB.

[MpeseHTauns n AeMOHCTPaLMS KOMMNeKca
perynsipHo NpoBOAMTCS Ha TECTOBOM MOSIUTOHE
KOMMaHUu.

3a noapo6HoM nHdopmMalmen obpallaTbes
K PYKOBOAMTENIO NMPOEKTHOrO OTAENa KOMMNaHUK
«HP-Bapym» leHucoBy Unbe BanepbeBuyy.

TenedoH: 8(495)795-07-42 po6. 135,
8(964)773-72-50

E-mail: i.denisov@warum.ru

CTpouTenbHas TeXHUKa C YCTAaHOBJIEHHbIM 060pPYyA0BaHMEM aBTOMaTU3UPOBAHHOIO HUBEIUPOBAHUSA

NOVYE RESHCHENIYA-WARUM

11, bld.1, Tretiy Samotechny pereulok,
Moscow, 127473, Russia

Phone/Fax: (495) 795-07-42

E-mail: Info@warum.ru

www.warum.ru

Automation of such a sophisticated facil-
ity as NPP is a large project that requires skill
and knowledge of peculiarities of the indus-
try. Management of the plant and heads of
its divisions have a wide choice of products
and solutions that are not always the best.

In the article highlights approaches to automa-
tion of the process of a construction site prepara-
tion. Some problems are faced at the stage of de-
sign and predevelopment, and enormous resources
are needed to solve and avoid the problems.

NR-WarumLLC. offers a complex decision to
be used in site and design preparation as well
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as in the process of job supervision. Having vast
experience, we offer a complex of decisions for
design and control of building machinery. The
complex integrates innovations in design and
control. We use the skills of development en-
gineers who specialize in specific fields, which
ensures high quality of the decisions.

The complex integrates building machinery
hydraulic controls, GNSS positioning equipment
and software. It is a line of products developed
for automation of the infrastructure facilities de-
sign. It allows to solve a set of tasks: to process
geodesic and geological survey results, to design
sites, roads, open pits, to develop a construction
site taking into account specifications and perfor-
mance schedule of equipment and even to design
a plant. Software can be supplied together with the
machinery equipped with a self-leveling system,
which makes it possible to use the design data in
operations at the construction site. The equipment
is compatible with GLONASS, GPS, GALILEO and

with SBAS satellite differential correction system.

Any leveling system is based on comparison
of design data with actual information received
through measuring satellite signals. After the
system determined the location of the working
element, it knows what parameters are required
to ensure the design level. For example, when a
grader or bulldozer is used, the disposal auto-
matically acquires the designed grade and height
regardless of whether it is required to shift off or
fill up the soil. Thisacceleratestheconstruction-
process, improves the quality and reduces costs
and number of labor force. Those organizations
that use self-leveling systems have managed to
boost productivity by 35-40 percent.

The complex is regularly demonstrated at
the company’s testing ground.

For more information please call llia Denisov,
Project Department, NR-Warum: 8(495)795-07-
42 ext.135, 8(964)773-72-50.

E-mail: i.denisov@warum.ru




[lporpaMMHO-annapaTHbii KOMMNJIEKC
MOHUTOPUHIa KavyecTtBa npoaykumn «KCK KEUC»

YBenuyeHne npuoblUiu BO3MOKHO HE TOJIb-
KO 3a cYeT NoBbIlIEeHUs LieH 1 06bEMOB Mpo-
AaX, HO U 3a cYeT COKpalleHU U3[epPKeK
Ha BbifiBJIeHUEe U 60pbOy ¢ KOHTpadaKTHOM
npoaykKuuen, KoTopas 3avacTtyio Tpeoyert
3HAYUTENIbHOIO BJIOXKEHUA CPEACTB.

BapuaHTOoM pelleHus gaHHOM 3ajayu §B-
N9eTca UCMnonb30BaHWEe KOMIIEKCA CUCTEMbI
KOHTponsa kavectsa «KCK KEMC».

OCHOBOW KOMMJIEKCa SBASETCH YHUKaNbHOE
nporpammHoe o6ecneyeHve, No3Bonstollee B
pexrMe peanbHOro BpeMeHU nonyvatb MHGopma-
LMo 060 BCen HOMEHKNaType, TpebytoLlen Npo-
BEPKM KayecTBa; cuctema Kpuntorpaduyeckom
3allUThbl, UCMOb3YIOLLAA CUCTEMY «3IEKTPOHHOM
noanvcu» 1 ULMdGPoOBOM Koa U3aenuns B 6ase 3a-
Kas4uKa; KoMnneKkc 060py0BaHUs A/ HaHece-
HUS U CYUTbIBAHUS KOJla NPOBEPKW U3eNnNs Ha
BCEX 3Tanax oT NPOM3BO/ACTBA [10 UCMO/Ib30BaHMS
3aKa34yMKoM.

[aHHas pa3paboTKa No3BOJIUT HAaCTUYHO OT-
Ka3aTbCsl OT PaCXx0A0B Ha BEAEHME CKIaACKOro
y4y€Ta, NoMcKa HeoBPOCOBECTHbIX MOCTABLLMKOB
060pyaoBaHMS.

OCHOBHbIMK 3afjla4aMu NporpammMHo-anna-
paTHoro Komnnekca «KCK KEMC» asnsioTes:

— KOHTPO/b 3a BbINOMIHEHWEM 3aABKM Ha Npo-
JYKUMIO 0 €€ HenoCcpeaCTBEHHOrO NOCTynneHne
B COOCTBEHHOCTb 3aKa34u1Ka;

— ob6ecnevyeHne HeOOXOANMbIX 3aKa34YMKY
MaTepuanoB/aetanen YHUKalbHbIM KOAOM CO-
OTBETCTBUS;

— onepaTMBHOE ynpaBfieHne pecypcamu;

— COKpalleHre CPOKOB BbICTaBeHUS npe-
TEH3WW B cnydae KoHTpadakTa unun 6paka.

Ha atane 3aka3a 060pyaoBaHUs, Kax-
LOMY U3[enunio NpucBanMBaeTCs YHUKaabHbIN
128-6UTHbLIN KO, COOTBETCTBYIOLUA HOMEPY
3aKaza B 6a3e JgaHHbIX. [lonyvyeHne gaHHOro
KoAa Npou3BOANUTENEM, MOATBEPKAEHHOE ANEK-
TPOHHOM NOANUCHIO, ByAET ABNATLCS rapaHTUen
OTBETCTBEHHOCTM 3@ Ka4eCTBO NPOU3BOAUMON
NpPoAYyKLMH.

Moaynb «McnonHeHne 3akasa «KCK KEMC»
NO3BONAET BHYTPEHHUM aAMUHUCTPATUBHbLIM
pecypcam 3aKa34ynka GopMMpoBaTh 3asiBKM Ha
NPOM3BO/CTBO, OTCNIEXUBATL MX BbINOJHEHME,
MMEeTb MNOCTOSAHHYI0O MHPOPMaLMIO NO NUHENKE
«N3penune-rocTaBLUMK-3aKa3unK».

MpoeKTUpoBaHUE U KOHTPOJIb 3a BbINO/IHEHUEM MNPOEKTa

CONTROL SYSTEMS

Mogynb «Cuctema KognposaHus «KCK KENC»
npeanaraet pa3Hoo6pas3Hble BO3MOXKHOCTH Ha-
HECEeHUS YHWKabHbIX KOAOB Ha HEOBXOAMMYIO
3aKa34MKy NPOAYKLMIO — OT MapKMPOBKM 06LLEN
napTvv NPOAYKUMK B ONTOBOM yNaKoOBKe [10 Ha-
HeceHUsl na3epHbIX FPaBUMPOBOK Ha OTAENbHble
aetanu.

Mopaynb «9neKTpoHHasa cucTeMa KOHTpons
«KCK KEMC» no3sonser B pexknme peanbHOro
BpPEMEHW CneinTb 3a MECTOM, rie Ha AaHHbIH
MOMEHT HaxoAWTCS NPOMapPKMPOBAHHOE YHUKab-
HbIM KOAOM 060pyAOBaHUeE.

Y cuctembl «KCK KEMC» ecTb BO3MOMHOCTb
WMHTErpaumun ¢ CyLecTBYIOWUMM Yy 3aKa34MKOB
nporpaMMHo-annapatHbIMK KOMMIEKCaMu KOH-
TPONS M y4€Ta NPOAYKLMM.

[MnaHupyeTca npe3eHTauma U AeMOHCTpa-
LMsa Komriekca. 3a nogpo6Hon nHdopmaumen
obpalwaTbecs K Beaywemy paspaboTtinky 000
«HP-Bapym» KypoukuHy Muxauny BauecnaBoBu4y.
TenedoH: 8 (495) 795-07-42 n06.136, 8 (916)
331-45-10

E-mail: kurochkin@warum.ru

KSK Case Quality Monitoring Hardware and Software System

Profit can be drawn not only by rising
prices and increasing sales but also by cut-
ting cost of identifying counterfeit products,
fighting with which often requires large in-
vestment.

To solve the task, KSK Case Quality Control
System can be used.

The system is based on the unique software
that allows to receive information real-time about
products to be verified. The system integrates
cryptographic security that uses computer-gen-
erated signature and the product’s digital code,
and equipment for code application and reading
at all stages — from production to operation by
the customer.

The system will help save the cost of inventory
accounting and identification of bad suppliers
of equipment.

KSK Case system enables to solve the fol-
lowing tasks:

— controlof the order execution until the
goods become available to the customer;

— provision of materials/components with
the unique code of conformance;

— efficient inventory control;

— reduction of the term for making claims in
case of defective or piroted products.

At the stage of ordering equipment, each
product is assigned a unique 128-bit code that
corresponds to the order number in the data-
base. Receipt of the code by the manufacturer
certified by the computer-generated signature
guarantees responsibility for the quality of the
production.

KSL Case Order Execution module enables
the customer’s administrators to form orders,

monitor their execution and obtain information
along «Product-Supplier-Customenr line.

KSK Case Coding System offers a possibility
to apply unique codes on the products required
by the customer, including marking products in
a batch and making laser etchings on individual
components.

KSK Electronic Monitoring System specifies
the location of the coded equipment in real time.

KSK Case system can be integrated with the
customer’s inventory accounting and control
hardware and software.

Demonstration of the system is planned. For
more information please call Mikhail Kurochkin,
head developer, NR-Warum LLC: 8(495)795-07-
42,ext.136, 8(916)331-45-10

E-mail: kurochkin@warum.ru
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CUCTEMBI YNPABJIEHWA 1 KOHTPOJ1A

CucrtemMa KOHTpoa BUbpaLmm

N MexaHn4deckux senmynH Compass 6000

@JHOBATEET

@ Bruel & Kjaer Vibro

000 «HOBATECT>

1414001, Xumku MocKoBCKoO# 06.,
JIeHUHCKHH NPOCNEKT, 1, Kop. 2
Ten./daxc: +7 (495) 788-55-23 (24)
E-mail: info@novatest.ru
http://www.novatest.ru
http://bkvibro.com

Poccuiickasa UHKUHUMPUHIOBas KOMMaHUA
000 «HoBaTecT» npeacraBiAsieT UHTEpPeChbl
AaTcKo-repMaHcKon ¢pupmbl «<bpronb n Kbep
Bu6po 'm6X» — ogHOro U3 Beaywmux M1Upo-
BbIX NPOU3BOAUTENEN CUCTEM BUGPALMOHHOIO
KOHTPOJIi, MOHUTOPUHIa U AUArHOCTUKHU po-
TOPHOro MalWMHHOIO 06OPYAOBaHUS.

OfHOM M3 Hanbonee ycrelHbIx pa3paboToK
dupMbl ABNsSeTCs LMbpoBas ctalMoHapHas Cu-
cTeMa KOHTponsi BUOGPaALMOHHOIO COCTOSIHUS
POTOPHbIX MalKWH Tuna Compass 6000, KoTo-
pasi npeacTaBnseT co6oM pa3BuTUE U3BECTHOM
cuctembl COMPASS Classic, 6onee 20 net ycneu-
HO 3KCNIyaTUpyeMon Ha NpeanpuaTuax 4ooblun,
TPaHCNOPTMPOBKM ¥ NepepaboTKn HedTU 1 rasa
W NPEeanpPUSATUSAX N0 NPOU3BOACTBY 3NEKTPOIHEP-
rMK, BKOYasa aTOMHble, BETPOBbIE, TEM/IOBbIE U
rMAPaBIMYECKME INEKTPOCTAHLMN.

Cuctembl COMPASS Classic ycnelwHo GyHK-
LIMOHMPYIOT Ha pafie 3N1eKTPOCTaHLMUI CTpaH M1pa,
cpeau Kotopbix YKpauHa, ABcTpus, fepmaHus,
CLWA, Weeuunsi, Knutan, bpasunusa, XopBaTus,
Cep6us, bonrapwms, Hopserus, Monblua, Ucna-
Hus, YepHoropus, Yewckasa Pecnybnuka v ap.

B ctpaHax CHI cuctembl COMPASS Classic B
OCHOBHOM MPUMEHAOTCS Ha 06 beKTax aTOMHOM
JHEpPreTuKu, rae TpaaMumMoHHO TpebyeTcs mc-
KNoYuTeNbHaa HaAEXHOCTb U AONTOBEYHOCTb
CUCTEM BMOPOKOHTPONS.

O HapeXHOCTU CUCTEMbl U €€ KOMMOHEH-
TOB rOBOPUT CTAaTUCTUKA IKCMNayaTaLnm CUCTEM
COMPASS Classic Ha A3C Poccuun. CymmapHas
HapaboTKa M3MepUTENbHbIX KaHanoB CUCTEMbI
coctaBnsaet 6onee 15.000 KaHano-net 6e3 eau-
HOro OTKa3a 3NEKTPOHHbIX KOMMOHEHTOB annapa-
TYPbl BEPXHEr0 YPOBHSA. TpaaMLIMOHHO BbICOKME
KayeCcTBO W HAAEXHOCTb AaTYMKOB BMOpaLUK
npovsBoacTBa «bptonb n Kbep Bubpo M6X» TaK-
e onpeaensioT BbICOKME IKCMyaTalMOHHbIEe
XapaKTEPUCTUKU CUCTEMBbI.

Hosas cuctema Compass 6000 peannsoBa-
Ha Ha nnatdopme annapatypsl VIBROCONTROL
6000 (VC-6000), oTBEYaloLLeEN CaMblM cOBpe-
MEHHbIM TPe6OBaHMAM MO HOMEHKNAType U3-
MEPEHUN U CKOPOCTM 06pPabOTKU CUIHANOB,
KaK COOGCTBEHHbIX AATYMKOB, TaK M OT APYrux
cUcTeM (Hanpumep, OT CUCTEMbl yNpaBieHus
ob6opyaoBaHWeM 3aneKTpocTaHumm). Pazsuton
nHtepdenc VC-6000 BKAo4aeT B cebs nepe-
[ayvy pe3ynbTaToB U3MEPEHUI N0 NPOTOKONAM
OPC 1 MODBUS RS485 B cucTemMy ynpaBrieHus,
B BU/€ BbIXOAHbIX YHUDULMPOBAHHbIX CUTHAN0B
NOCTOSIHHOr O TOKa B popmaTe 4...20 MA. Kpome
TOro, UMeeTcs cucTemMa JIOrMYecKu nporpam-
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MUPpYEMbIX pene ANa BblMOAHEHUA QYHKUMUM
CUrHanunsauunun u 3awmTbl. Npotokon OPC o6e-
cneynBaeT nepegayvy oundpoBaHHbIX BPEMEH-
HbIX peanu3auni curHanos BUGpaLMm 3anHTe-
pecoBaHHbIM KnneHTaM. bydepusunpoBaHHbie
BbIXOAbl NPEAOCTaBAAOT BO3MOXHOCTb JOCTyNa
K UCXOAHbIM (HEO6PaboTaHHbIM) CUTHaNnam ans
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[OMNONIHUTENBbHOM 06PabOoTKM BHELWHUMHU aHa-
nm3atopamu.

AnnapaTtHasa 4acTtb VC-6000 cuctembl
Compass 6000 GyHKUMOHUPYET B peasbHOM
BPEMEHM (peaKLums Ha cobbiTue cocTaBnseT oT 10
00 100 mcekK), BbINONHAS napannenbHbii c60p 1
06paboTKy NOCTyNatoLMX CUrHaN0B C MPUBA3KON
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K eAMHOMY BPEMEHU U/UNK YacToTe BpalleHuUs
no BceM KaHanaM. O6pabaTbiBaeMble Napame-
Tpbl: abcontoTHasA BUOpaLma Koprnyca (NoALwmn-
HUKOBbIE Y3/bl reHepaTopa, TYPOUHbI, KPbILWKK
TYPOUHbI U Np.), OTHOCUTENbHAsA BMOpaLus Bana,
YyacToTa BpalleHus/dasa, MexaHM4ecKue Benu-
4YMHbI (Hanpumep, 0ceBOW CABUTI poTopa, Teno-
BO€E NepemeLleHne Kopnyca 1 T. 4.), TeEN0Bble U
TEXHONOMMYECKNE NapaMeTPbl KOHTPOIMPYEMOW
MalLLUWHbI ¥ Np.

Ha annapatHom ypoBHe peanv3oBaHa QyHK-
LMa OO6HapYyKEeHUsT HU3KOYaCTOTHON BUOGpPaL MK
¢ TpebyembiMK NapameTpamu bunbTpPaLumu no
crnajy XxapaKTEpPUCTUK.

Cuctema o6nagaet pa3BuUTbiMU QYHKLUAMHM
CaMOAMarHOCTUKM COCTOAAHWSA NPOrpaMMHO-TeX-
HUYECKMX CPEACTB.

B cucrteme peannsoBaHa BO3MOXKHOCTb CUH-
XPOHM3aLMN CUCTEMHOIO BPEMEHW OT BHELLIHETO
TanM-cepBepa.

lporpammHoe ob6ecneyeHune npegocTaBaser
LUMPOKME BO3MOXKHOCTHM A5t 0630pa TEKYLLEN U
apXMBHOW MHPOPMALIMK, @ TaKKe ANa apxvMBaLum
CcOo6bITUM W AaHHbIX. UHTEepdenc cuctemol obe-
cneynBaet yao6HbI 4OCTYN K UCTOPUU MaLLKHbI,
4TO 0COGEHHO BaXXHO B MePUOAbl PEMOHTHbIX
KamnaHui. Cuctema cHabxeHa nepapxmyecKom
cUCTEMOW naponen Ana orpaHuM4yeHus goctyna
K cucteme ¢ paboyunx MecT onepartopa 1 agMu-
HUCTpaTopa.

AnemMeHTbl cucteMbl Compass 6000 B co-
otBeTcTBMM ¢ HIM-001-97 knaccudmnumpoBaHsbl
no Knaccy 6esonacHoct 3H 1 COOTBETCTBYIOT
TpeboBaHuaM rpynnbl ncnonHenus Il no FOCT
P 50746-2000 no ycToM4MBOCTU K BO3ENCTBY-
owumM GaKkTopam.

YpoBeHb M3My4aeMbiX MHAYCTPUAbHbIX pa-
[MOMNOMEX He NpeBbIWaeT 4ONYCTUMbIX HOPM MO
FOCT P 51318.22-99.

Compass 6000 oTHocuTes K Kateropuiu Il no
CencmMoCcToMKoCTH B cooTBeTcTBMM ¢ HIM-031-01
«HopMmbl NPOEKTUPOBaHUS CEMCMO-CTOMKUX aTOM-
HbIX cTaHUuW» (Ceptudukat cootBeTcTBUA N2POCC
RU.0001.01A300.10.2262 ot 03.12.2012).

AnemeHTbl cuctembl Compass 6000, ssnsio-
Lmecs cpeacTBamMmmn U3MepPEHUI, BKIOYEHbI B [0-
CyOapCTBEHHbIN PEECTp CpeacTB namepeHuin PO.

Kpome co6CTBEHHO cUCTEMbI BUOPOKOH-
TPO/s, NOCTABNSAETCS TaKXe BCnoMoraTenbHoe
060pyAoBaHne A9 KanMbpoBKK AATYMKOB (aB-
TOMaTU4eCcKMe CUCTEMbI, MOPTATUBHbIE U PYyYHbIE
KanubépaTopsbl), annapaTtypa 1 NpuUcnocobaeHns
NS MOHTaXka M NPOBEPOK MPaBUIbHOCTU €ro
BbINOSIHEHUS, BbIMOAHAOTCA paboTbl No wed-
MOHTay 1 06y4eHUIO NepcoHana.

B 2012 r. cuctema Compass 6000 npuHaTa
B NPOMbILWAEHHYIO 3KCNyaTaLmio Ha 4-M aHepro-
6noke KanuH1HCcKoM AC 1 B OMbITHO-NPOMbILINEH-
HYIO 3KCMyaTaumio Ha 1-M 1 2-mM aHeprobaoKax
KanuHuHckon AC.

KomnoHeHTbl COMPASS (M3meputenbHble
MOAYNY U AaTYMKKM) aKTUBHO MPUMEHSAIOTCS KaK
OCHOBa CMCTEMbI BUBPO-NapaMeTprUyecKom ana-
FHOCTUKM TNaBHbIX LMPKYIALMOHHBIX HACOCOB
npoussoacTtea LLKEM (r. C.-lMeTepbypr), ycTa-
HOBJEeHHbIX Ha psaae ASC Poccuu, Kutas, MHaum
n bonrapuu.

BbicOKMe GYHKLMOHaNbHbIE XapaKTepucTu-
KW, BKJto4ast 6€30TKa3HOCTb U JOITOBPEMEHHYIO0
CTabWUNbHOCTb MAPaMETPOB, 3HAYMTENbHbIV OMNbIT
MOCTaBOK M aKcnnyaTaummn Ha ASC psiga cTpaH fe-
narT cucTemy BubpoamarHoctukn Compass 6000
npvBeKaTeNbHOM 419 NPOEKTOB CTPOSLLMXCS, a
TaKXe ans MoaepHu3auun gencrayowmnx ASC.

Bonee noapoGHO € TEXHUYECKUMM XapaKTepPUCTUKaMu
060pyf0BaHUA U ero NPUMEHEHWEM MOXHO O3HaKo-
MUTbCS Ha caite 000 «HoBaTecT» — napTHepa Gupmbl
«Bptonb n Kbep Bubpo MveX» B PO.

CONTROL SYSTEMS

Compass 6000 vibration
and mechanical parameters
monitoring system

NOVATEST LLC

1, bld.2, Leninsky prospect, Khimki,
Moscow region, 141401, Russia
Phone/Fax: +7 495 788-55-23 (24)
E-mail: info@novatest.ru
www.novatest.ru
http://bkvibro.com

Novatest LLC engineering company repre-
sents the interests of Danish-German Bruel &
Kjaer Vibro GmbH company which is a leading
producer and supplier of vibration measure-
ment solutions for monitoring and diagnostics
of rotary equipment.

One of the best products of the company
is Compass 6000 digital vibration monitor-
ing system which is an improved version of
COMPASS Classic. For more than 20 years
COMPASS Classic has been successfully op-
erated by companies engaged in production,
transportation and processing of oil and gas
as well as by energy production companies
such as nuclear, wind power, traditional and
hydraulic plants.

COMPASS Classic is operated at power plants
of Ukraine, Austria, Germany, USA, Sweden,
China, Brazil, Croatia, Serbia, Bulgaria, Norway,
Poland, Spain, Montenegro, Czech Republic, etc.
CIS states use COMPASS Classic mainly at nu-
clear facilities that normally require exceptional
reliability and durability of vibration monitoring
systems.

Statistics related to operation of COMPASS
Classic at Russia’s NPPs proves to the reliability
of the system and its components. Accumulated
operation time of the system’s counting channels
is over than 15,000 channel/years, and there has
not been a single breakdown of electronic compo-
nents of the upper level equipment. Traditionally
high quality of vibration sensors manufactured
by Bruel & Kjaer Vibro GmbH adds to the high
performance of the system.

New Compass 6000 system has been de-
signed on the platform of VIBROCONTROL 6000
(VC-6000) that meets the toughest requirements
as far as the range of measurements and pro-
cessing rate of signals from both its own sensors
and other equipment (for example, from a power
plant DCS are concerned. Using protocols OPC
and MODBUS RS485, sophisticated VC-6000
interface transmits measurement results to the
control system in the form of signal unified out-
put of direct current of 4...20 mA. A system of
logically programed relays performs alarm and
protection functions. OPC protocol transmits
times of vibration signals to clients. Access to
input (unprocessed) signals for additional pro-
cessing by external analyzers is provided through
buffered outputs.

VC-6000 hardware of Compass 6000 op-
erates in real-time mode (reaction to event is
within 10 to 100 ms) performing simultaneous
collection and processing of signals bound to
real time and/or rotation rate in all channels.

The parameters to analyze: absolute vibration
of the frame (a generator’s bearing assembly,
turbines, turbine cover), relative vibration of the
shaft, rotation rate/phase, mechanical param-
eters (for example, the rotor’s axial shift, the
vessel’s thermal displacement, etc.), thermal
and technical parameters of the machine un-
der control.

The hardware provides for detecting low-
frequency vibration with required filtering pa-
rameters distributed in the reducing order.

The system can successfully self-diagnose
its hard and software.

The system is synchronized with the plant’s
server.

The system provides easy access to current
and archived data and allows to archive data. The
interface is convenient for getting access to the
machine’s history, which is especially important
during repair work. The system has a hierarchy
passwords system that limits access from opera-
tors’ and administrator’s workstations.

As per HIM-001-97 General Regulations of
NPP Safety, Compass 6000 components are
classified as 3H safety class and meet require-
ments of Ill workmanship group as per GOST P
50746-2000 in terms of environmental stability.

RFI limits do not exceed the rate envisaged
by GOST P 51318.22-99.

In terms of seismic resistance Compass 6000
system belongs to category Il as per HIM-031-
01 «Norms of Designing Earthquake Resistant
Nuclear Power Plants».

(Conformance certificate No POCC
RU.0001.01A300.10.2262 of December 3,
2012).

Measuring components of Compass 6000
are included into the State Register of Measure-
ment Instruments of the RF.

Together with the vibration monitoring
system accessory equipment is also supplied
for sensors calibration (automated systems,
portable and manual calibrators), instruments
and appliances for installation and its testing.
Contract supervision and personnel training
are offered.

In 2012 Compass 6000 system was commis-
sioned for industrial operation at the 4th unit of
Kalininskaya NPP and for pilot operation at the
1st and 2nd units of Kalininskaya NPP.

COMPASS components (measuring cells and
sensors) are widely used for vibro-parametrical
diagnostics of the primary circulation pumps
produced by Central Design Bureau of Machine
Building (Saint-Petersburg) and installed at NPPs
of Russia, China, India and Bulgaria.

Compass 6000 fits projects of NPPs under
construction as well as NPP modernization
projects due to its outstanding functional-
ity, including its high reliability and stability
of parameters. For quite a long time it has
been supplied and operated at NPPs of many
countries.

For detailed information about the equipment
specifications and its application see Novatest
LLC. web-site.
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CUCTEMBI YNPABJIEHUA N KOHTPOJIA

Rittal: Tpagpuuun
HenpepbIBHOro pa3sBUTUA

KomnaHua Puttan asnsietcs BeaAylwM MUPOBLIM nNpou3soauTesiemM
KOMMJ1IeKCHbIX pELUEHI/II7I COBpeMEHHOﬁ TeXHOJIOrMnN KopnycHoro

MOHTa)<a A/ NPOMbILLSIEHHOW aBTOMaTU3aLUum, 3NIEKTPOHUKM,
anekTpopacnpepneneHus, ceTeli U CepBepoB.

O6opynoeaHue Rittal TpaguunoHHO
NPUMEHSIETCH 1 NocTaBnseTcs ans Hed-
TerasoBoW, 3HepreTUyYeckomn, XmMmmn4e-
CKOM NPOMBILLUIEHHOCTH, TENIEKOMMYHU-
KaLWMOHHOW OTpacnu, MeTaniypriv u ap.
[ns MmHornx komnaxum npogykums Rittal
CTaHOBUTCA 3TASIOHOM B 3KCMlyaTaumu.

OTtnnynTensHas oco6eHHOCTb Npo-
aykumn Rittal — LUMpoKKii accopTUMEHT
yCnyr: oT NpogykTa B ob6nactu pacripe-
OenuTenbHbIX WKadgoB, anekTpopac-
npegeneHunst, KOHTPos MUKpOKNuMaTa
N IT NHPPaACTPYKTYPbI [0 MHXUHUPUHTA
n cepsuca. Rittal The System — ato
KOMMMEKCHbIM NOAXO B peLleHun 3a-
a4y KJIMEeHTOB: BbICOKOKAQYeCTBEHHas
NpoayKuns, ornepaTtnBHas cepBucHas
nogaepxXka, yoobHble MHCTPYMEHTHI
Onsa pa6oTbl ¢ npoaykumen Rittal.

Rittal — nHHOBaLMOHHAA KoMNaHWUs,
KoTopasi CMOTPUT B GyayLlee 1 noaTo-
MYy KaXK[bI rof NOsIBASIETCA MHOXECTBO
YHUKanbHbIX HOBUHOK. Tak, B 2012-2013
. KOMNaHus npeacraBuiia MHTEPECHbIe
N nepenosble pa3paboTKMu.

Rittal - The System.

Faster - better - worldwide.

Kopnyca

B nepBylo o4yepedb 3TO pas3BuUTME
rnaBHoro npopykrta Rittal — wkada TS8
B BUAE HOBOrO CEPBEPHOro/TENEKOM-
MYHUKaUWoHHOro wkada TS IT. B Hem
6bINIM YYTEHbI BCE NOXENaHUS K MOAY b-
HOCTM 1 TMOKOCTU CETEBBIX M CEPBEPHbIX
ctoek. PaHee, korga vHxeHep Bbibuparn
HOBYIO CTOWKY 015 CETEBOW U CepBeEp-
HOW MHCTannsALMKn, dasa nnaHMpoBaHUs
06bI4HO 3aHMMana gosnroe Bpems. Mpo-
Lecc nogbopa mn 3akasa 6bin YCNOXHEH
Hanu4mnem 60MbLIOro KOIMYeCcTBa TUMOB
N aKceccyapoB U MX BO3MOXXHbIX KOM6U-
Haumii. CoOTBETCTBEHHO MocrenyoLlas
c60opka 6blna CroXHOM M OoTHMUMana
MHOro BPEMEHU MOocJie TOro, Kak BCe
KOMMOHEHTbI YCMELLUHO NMPUOBGPETEHDI.
WNHpouBuagyanbHblie, NpeaBapuUTenbHO
co6paHHble peLleHus HanpsMyl OT
NPOM3BOAUTENS acCoLUMMPOBaNunChL C
6onee ANUTENbHLIMW CpOKaMW U O0-
NOJSIHUTENbHBIMK pacxogamu. Tenepb,
C HoBOW cucTtemom ctoek TS IT, npeg-
NPUATUS CMOTYT COKOHOMUTb AEHbIN U
Bpemsi. CToika ob6ecrneymBaeT 6bICTPYHO

OT SJIeMEeHTa

A0 CUCTEMDI.

FRIEDHELM LOH GROUP
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ycTaHOoBKY IT-060pynoBaHus, 3aLLmTy n
KOHTPOJIb [OCTYMa BHYTPb, LIMPKYALMIO
BO34yxa, COBMECTUMOCTb C HapY>XHbIMM
cucTeMaMuy oxnaxaeHus, yoobHy nog-
BOJKY CUrHaSIbHbIX U CUITOBbIX Kabenen.
OTn npeumMyLLecTBa NOMOXUIN OCHOBY
HoBOM KoHLenumn «Make IT easy».
CoBpeMeHHOE peLLeHne — camas ne-
peLoBast Ha pbIHKE CUCTEMA MOHUTOPUH-
ra wkados — CMC-Ill, otBevaroLlasn Bcem
COBpPEMEHHbIM TpeboBaHnsaM. bnarogaps
OaHHOW CUCTEME MOXHO HenpepbIBHO
KOHTPONMPOBAaTb XXW3HEHHO BaXHble
(hYyHKLMW faTta-LeHTpa B PeXUME OHNaNH.
OCHOBHOW NPUHLMM AENCTBUSA NPOCT: NP
NMOMOLLIM JaTYMKOB B CEPBEPHbIX CTOMKaX
n LUO namepstotca Takne napameTpbl,
Kak Temrneparypa v BNaxHOCTb BO34yXa,
CKOPOCTb BO3AYLLHOMO NOTOKA Y MHOI0e
apyroe. VI3mepeHHble 3Ha4eHNsT KOHCO-
NMOMPYIOTCS 1 06pabaTtbiBalOTCA B LIEH-
TpanbHOM 6510Ke cucTeMsl. [pn aToM B
pacrnops>KeHUM Nonb3oBaTeNs MMEeTCs
Web-nHTepdenic, a Takxe cyLiectsyeT
BO3MOXXHOCTb MHTErpauum B BbILLECTOS-
LLMe MO nepapxmm CUCTEMbI yNpaBieHNs
LIO ¢ nomoubto npoTokona SNMP, Ha-
npumep, B MO Rittal RiZone.
O6opynosaHue Rittal Takxe npegna-
raeT KOMMJIEKCHbIE PeLLEHUS COBPEMEH-
HOWM TEXHONOMMM KOPMYCHOro MOHTaXka
ONs1 NPOMBILUNIEHHOW aBTOMaTU3aumu,
3MEKTPOHUKW, 3NEKTpOpacnpeneneHus.
OpHUM 13 04EBUIHbIX aCNeEKTOB -
(PEKTMBHOCTU SABJISETCA BO3MOXHOCTb
ObICTPOro MOHTaXKa NPOAYKTOB NpU MU-
HUMyMe (Mnn aXke NONIHOM OTCYTCTBUN)
VMHCTPYMEHTOB. HoBas nuHenka Kopry-
coB SE 8 BmMecTe C MHHOBaLVOHHbLIMM
uokonsamn cepumn «Flex-Block» no3so-
nsetT aPPMEKTUBHO CHN3UTL 3aTpaThbl Ha

COOpPKY, co4eTasi 3Ty BbIrogdy ¢ rMOKOCTbIO
KoHMrypaumu. B otnnyme ot IMHENHbIX
LLIKahoB C paMHbIM KapKacoM U CbEMHbI-
M1 6OKOBbIMW CTEHKaMWU, KOPMYC LLKagoB
SE 8 cocTouT 13 06beanHEHHBIX OBYX
6GOKOBbIX CTEHOK U KPbILLW, N3rOTOBJIEH-
HbIX U3 OOHOro N1cTa ctanu. [nsa obecne-
YeHust JOCTyna B LUKad 3agHAsa CTeHKa
KpenuTcsa Ha BUMHTax. Ha BCTpoOeHHyro
pamy OCHOBaHWMsi MOXXHO MOHTUPOBAaTb
peLLeHrs No BBOAY Kabens aHanormyHo
CUCTEME NNHEVHbIX LLKadoB TS 8.

Ocob0e BHMMaHue Takxe 6bI10 yae-
NeHO pacnpenenuTenbHbIM YCTPONCTBaM
C 3alUMTON OT MPUKOCHOBEHMS — ISV.
PacnpegenutensHas cuctema ISV cyue-
CTBYET He MepBbIA rof B aCCOPTUMEHTE
Puttan, ogHako o6HOBNEHHas cucte-
Ma KOHLenTyasnbHO U KOHCTPYKTUBHOIO
CYLLIECTBEHHO OT/IMHAETCA OT MpepLue-
CTBEHHMKA. YNpOCTUNNUCH MpPOLECCHI
NPOEKTUPOBaHMSA N MOHTaxa. PeLueHuns
cTanu 6onee rubkKuMK, a cama KOHCTPYK-
Lms 6onee HageXxXHon. A B KOMMekce ¢
LWnHHOM cuctemoin Riline60 (snemeHTbl
KOTOPOW MHTErPUPOBaHbI B KOHCTPYKLIMIO
ISV) o6ecneynBaeTcs BbiCOKasi CTENEHb
3aLUmnTbl OT NPUKOCHOBEHUS, CEKLIMOHK-
poBaHue 1 6esonacHoe pacnpegeneHve.

Mob6anbHOe NpUCyTCTBME KOMNaHUM
Rittal — a aTo 60nee 10.000 coTpyaHMKOB
no scemy Mupy, 13 BbICOKOTEXHOOMNY-
HbIX MPON3BOACTBEHHbLIX NPEANPUATUN,
63 MeXxOyHapoOHbIX JOYEPHNX KOMMNaHUU
n 6onee 40 MeXQyHapOAHbIX NPeAcTaBn-
TENbCTB, a Takxe 17 LeHTPOB NOCTaBOK
B [epmaHuu n 6onee 4yem 100 no Bcemy
MUpY — NO3BOSIAET paboTaTb B HEMocpen-
CTBEHHOM 6/IN30CTU C KNMeHTaMu, obe-
crneymBasi UX Heo6xoaUMbIM HAbOPOM
CEPBUCHbIX YCIYT.

CUCTEMBI YNPABJIEHNA N KOHTPOJIA

PacnpepenutenbHasa cuctema ISV
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A. 12, 4 atax

Ten.: +7 (495) 775-02-30
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CUCTEMBI YNPABJIEHWA 1 KOHTPOJ1A
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000 «BHUN «CNEKTP>

OpupnyecKkum appec:

124460, MockBa, 3eneHorpag,
npoe3p 4806, . 6
daKTHYecKui aapec:

124460, MockBa, 3eneHorpag,
yn. ®unapeTtoBcKas, kopn. 1145
Ten./daxc: (499) 710-87-22
E-mail: info@vniispectre.ru
www.vniispectre.ru

000 «BHeppeHue HayuHbix UccnepoBaHuin
YU UHAKUHUPUHT «CNEKTp» - AUHAMUYHO Pa3BU-
Baloujasca KOMNaHUA, cneyManusupyowascs
Ha pa3pa6oTKe, NPOM3BOACTBE U NOCTaBKe
CUCTEM U 06OPYyAOBaHUA paaUuaLlUOHHO-XU-
MMWYECKOro KOHTPOJIA.

Komnanua 000 <BHUU «CneKTp» ocHa-
waeTt o6opyaoBaHUEM, KOMIUIEKCaMHU U
cucTeMamMu NPeanpuUATUA C NOBbIWEHHOM!
pagMalMOHHOW U XMMUYECKON ONacHOCTbIO,
BKJ/IlO4Yas 00bEKTbI AePHO-3HEPreTUHECKOro
U 0GOPOHHOIO KOMMNJIEKCOB, a TaKXe npep-
NMPUATUSA MO XPAHEHUIO U YTUTU3aL MU paguo-
AKTUBHbIX OTXO0B.

B 2012 roay opraHuzaumna 000 «BHUU
«CneKTp» NpeAcTaBua 1BE Hay4YHO-TEXHUYECKHE
paspaboTku anst AQC — «ABTOMaTM3MpOBaHHas
CMNEeKTPOMeTprYeckas yCTaHOBKa KOHTPONS Te-
naoHocutens nepeoro KoHTypa ASC CHKI-1001»
1 «<ABTOMaTU3MPOBaHHas CNeKTpoMeTprYecKas
YCTaHOBKa KOHTPOJIA MHEPTHbIX 61aropoaHbIX
ra3oB B Bbi6pocax ASC CIT-1002».

YctaHoBKa CHKI-1001 npeaHasHaveHa ans
aBTOMaTU3WPOBaHHbIX KBa3UHENPEPbIBHbIX 13-
MepeHUN 06bEMHOM aKTUBHOCTU PeNepHbIX raM-
Ma-uanyyawmnx pagnoHyknmaos 1311 — 1351,
24Na, 42K, 88Kr, 133Xe, 135Xe 1 Ap. 1 Ux Cym-
MapHOM 06 LEMHOM aKTUBHOCTU B TENIOHOCUTENE
nepBoro KoHTypa A3C.

YcrtaHoBka CIT-1002 npeaHa3HayveHa Ans
aBTOMaTM3UPOBAHHOIO raMMa-CreKkTpoMeTpuye-

CIr-1002
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leHepanbHbii gupekTop 000 «-BHUU «CneKTp»
A.M. 3aiiueB

CKOIO KOHTPOJISi MHEPTHbIX 6/1aropoAHbIX ra30B
(MPT') n o6ecnevynBaeT KBa3MHENPEPbLIBHbIE U3-
MepeHus 06bEMHOM aKTUBHOCTU PaAUOHYKIMA0B
MPI: 133Xe, 135Xe, 85Kr, 87Kr, 88Kr, 41Ar v ap.
B BblO6pOCax U3 BEHTUNSALIMOHHON TPYObl SHEP-
ro6noka A3C.

YCTaHOBKM NPUMEHSIOTCS KaK B COCTaBe CH-
CcTeM paauaumoHHoro koHtpons (ACPK), Tak 1 B
aBTOHOMHOM peXnMe Ha 06beKTax € SAepPHbIMK
3HEepPreTMYecKMMM yCTaHOBKaMM, a TaKKe MOryT
ucnonb3oBatbes Ang aHanusa *KPO n BbiGpocoB
B tO6bIX TEXHONOMMYECKMX LIENOYKax.

KOHCTPYKTMBHO Kakgas yCTaHOBKa npefa-
cTaBnseT cobon nporpaMMHo-annapaTHbIN
KOMMAEKC C NporpaMMHbIM 06ecnevyeHnem, ocy-
LLeCTBASOWMUM NOHYI0 aBTOMaTU3UPOBaHHYI0
paboTy. B oCHOBE NEXUT N0ONYNPOBOAHUKOBLIN
OYT-geTeKTop BbICOKOro pa3peLleHuns ¢ Henpe-
PbIBHOM TMG6PUAHON CUCTEMOM OxnaxkaeHus. Ox-
NaKAeHne OCyLLeCTBASETCS XUAKUM a30TOM,
nomewiaembiM B cocyq [btoapa, a napbl KOH-
[IEHCHPYIOTCS KPUOTEHHBIM 3M1EKTPOOXIaANTENEM
(MalwKrHon CTUPAKHTa), 4TO NO3BONSET AONMBATb
a30T 0AMH pa3 B 6 MecsaLeB.

C}r-1001

ABTOMaTU3MPOBAHHbIE CNEKTPOMETPUYECKME
yctaHoBKKW KoHTposig OO0 «BHUW «CneKTp»

MpuHYKMN paGoTbi:

— C}TI-1001 ocHoBaH Ha aBTOMaTMU3MpPO-
BaHHOM LMKNe oT6opa TENIOHOCUTENS U3 MPO-
600TGOPHOW IMHWUK C LIeNbI0 PErnCTPaLMM CNEeK-
TPOB ramma-u13ny4eHuns pagMoHyKnInMaoB, cépoca
npoaHaan3npoBaHHOM NPO6bI TEMIOHOCUTENS B
CUCTEMY OpraHM30BaHHbIX MPOTEYEK U MPOMbIBKHM
N3MepUTENBHOrO y3na Ans NOAroTOBKM YCTaHOBKM
K cnepylolemy LMKy otéopa TENIOHOCUTENS.

— CIT-1002 ocHOBaH Ha aBTOMaTU3UpPO-
BaHHOM OTOOpE rasa M3 Npo600TOOPHON TNHUMK
BEHTTPYObI C LIeSIblo perncTpaumnm CnekTpoB ram-
Ma-U3ny4eHns pagnoHyKnnaoB n cbpoca npoaHa-
NN3MpoBaHHOM NPOO6LI ra3a 06paTHO B CUCTEMY
BEHTBbIOPOCOB.

OaHOM U3 NocneaHnX MHHOBALIMOHHbIX pas-
paboToK cneuyunanuctos KomnaHmnn 000 «BHUN
«CneKTp» ABNSETCS NEPEHOCHON NONYNPOBOAHU-
KOBbI raMMa-pPeHTreHOBCKUI CMNEKTPOMETPUYe-
CKMI KOMMMEKC C 3N1EKTPOMALLIMHHBIM OXNa-
neHvem CKI-1005 «MukpoCnekTp». Komnnekc
CKI-1005 «MukpoCneKTp» — 3TO YHWKanbHOE
060pyAoBaHue, He MMeloLLee aHanoroB cpeau
noAo6HbIX pa3paboToK B Poccuu!

CKI-1005 «MuKkpoCnekTp» npeacraBnser
Cco60M NePEHOCHON CNEKTPOMETPUYECKUIN KOM-
NAeKC B €AMHOM KOpryce C 3N1eKTPOMaLLUUHHbIM
oxnagutenem, GPS/TTIOHACC moaynem v MK.

CneKTpOMETP MOXKET MCMNOMNb30BaTbCs NPU
NMOWCKOBLIX U pa3BeablBaTe/lbHbIX paboTax B
noJieBbIX YCNOBMSAX (10 6 YacoB HeMpepbiBHOM
paboTbl), aBapusix Ha NOTEHUMaNbHO ONaCHbIX
06beKTax, A1 MOMCKa TOYHOM U BbICTPOMN NAEH-
TMPMKALMKU 1 oNpeaeneHns akTMBHOCTU PaauoHy-
KIWMAO0B, a TaKXKe /19 nacnopTu3aLnm UCTOYHUKOB
B HOCWMMbIX ¥ TP@HCMOPTHbIX KOHTEWHepax; Npu
KOHTPOJIE 3a NepeMeLLeHeM ypaH- U NIyTOHWUI-
COfEPKALLMX FPYy30B, ANs NpeaynpexaeHns Hesa-
KOHHOro 060poTa pagnoaKTUBHbIX MaTepUanoB.

MpuHuyun pa6otbl CKIM-1005 «MwuKpo-
CneKTp» OCHOBaH Ha aBTOMaTU3WPOBAHHOM
peructpauuMmn CrneKTpoB ramMma-uadnyyeHus
pPaAMOHYKINAOB aHanM3MpyeMoro UCTOYHUKA
MoHM3UpytoLLero nanydenuns (MMM) ¢ nomollbto
O4I-peTekTOpa, onpeaeneHns reorpaduyeckmnx
KoopAMHaT n 06paboTKM NONyYEHHON MHDOPMa-
LMW BCTPOEHHbLIM MK ¢ nomoulblo cnexkTpome-
Tpuyeckoro MO.

CKr-1005 MukpoCnekTtp




000 «Kb TEXHAB>»

Poccusn, 249034, Kanyxckasa oon.
r. OGHuHCK-4, a/a 4039

Ten.: (48439) 3-44-33, 9-70-22
E-mail: teh@xdx.ru

000 «Kb TexHa6» cneuuanusupyeTcs Ha
noctaBKax o60pyJoBaHUs, 3anacHbiX YacTeu,
pacxoAHbIX MarepuanoB Ha 06GbEKTbl aTOMHOM
3HepreTuku Poccun, 6iMKHEro U fanbHero 3a-
py6exbs. JiuueHsun PegepanbHoit cnyK6bl No
3KONOrM4eCcKoMy, TEXHO/IOrMYECKOMY U aTOMHO-
my Hagsopy N° M0-02-101-0309 ot 27.04.07 r.,
N2 M0-02-101-0310 o1 27.04.07 r., N2 L|0-03-101-
5401 ort 16.04.2010 r., N° L}0-02-101-5402 ot
16.04.2010 r. Ha NpaBoO BbINOJIHEHUA Pa6GoT U
npejocTaB/ieHUe yCnyr npyu aKkcnayaTauum geun-
CTBYIOLLUX U CTPOSILLUXCA aTOMHbIX CTaHLUMA.

Mbl MMEEM MHOFONETHUI ONbIT Pab0Tbl C aTOMHbI-
MW 3NEKTPOCTaHLUMAMM Poccuu, GIMKHEro v ganbHero
3apy6erbs.

C 1993 roga 000 «Kb TexHab» ocyuiecTBnseT
noctaBKy Ha banakoBcKyio, KonbCKyto, CMONEHCKy!O,
JNeHnHrpagckyto, Kypckyto ASC (Poccus).

C 2002 roga — Ha A3C «[MTAKLL» (BeHrpus).

C 2003 roaa — Ha BonrogoHcKyto v KannHUHCKyto
A3C (Poccus).

C 2004 ropa — Ha 3anopoXCKyo 1 PoBEHCKYO
A3C (YkpawvHa).

C 2005 roaa — B HA3K YKpauHbl, XMeNbHULIKYIO
1 FOxkHoyKpaunHcKyto ASC (YKpaunHa).

C 2008 roga — Ha ApmsiHckyto ASC.

C 2008 roga - OAO «MCK «AtomcTpomn»
(r. MockBa).

C 2009 roga — Ha PrYM «MXK».

C 2010 roga — Ha bununéuHckyto A3C.

C 2011 roga — B 3A0 «ATOMCTPOM3KCMOPT».

Y 000 «Kb TexHab» 3aKnto4eHbl AUCTPUObLIOTOP-
CKWE U AWNEPCKME COMNaLlEHUS CO CNeayloWMMmn 3a-
BOAAMW-U3rOTOBUTENAMU:

— 000 «CHUUIM-ACKYP» (cncteMbl BHYTpUpeaK-
TOpHOro KoHTponst CBPK-M);

— XapbKOBCKWI rocyAapCTBEHHbIV NPUOGOPO-CTPO-
uTenbHbli 3aBog UM. T. I, LLleBYeHKO (aBTOMATU3MPO-
BaHHble CUCTEMbI YIIPaB/IEHUS U PETYIMPOBAHUS TEXHO-
JIOrMYECKMMU NpoLieccamm TYPOUHHbIX oTaeneHnin ACP
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MpoayKuuna Hay4HO-NPOU3BOACTBEHHOIO
npeanpuatus «3KPA». LLIkad ctaHLMOHHOIO
oGopyaoBaHus cepum L1111

TO, Brntoyast ATCP n CKMBT, 1 peaKTopHbIX OTAENEHUIN
ACP PO; nporpamMMHO-TEXHUYECKMUE KOMMEKCHI aB-
TOMaTU3UPOBAHHbIX CUCTEM KOHTPONS U ynpaBieHus
TEXHONOrMYECKUMU NpoLieccaMm 3HeProb6I0KOB);

— OAO «Tennonpu6op», . PazaHb (npeobpa3oBa-
Tenu gasneHus «Canoup-22P», MP, 610KK NuTaHus,
Anacdparmbl, CUrHaNM3aTopbl U AaTYUKU-PENEe YPOBHS
1 notoka POC, ypoBHemepbl PUC);

— 000 «OKB CTl», 1. O6HMHCK (KOMMNEKChbl 13-
MepeHus pacxoaa Bo3ayxa);

— 000 HIMM «KomnneKcbl n cuctemb», T. NeH3a
(cpencTBa NPOMBILLNEHHOV aBTOMAaTU3aLIMK Ha OCHOBE
Komnnekca MACCAT);

— OAO «BHUMASIH», 1. Cymbl, YKpaunHa (3an4actu
K Hacocam, nnactmHyaTble MydTbl U T. 4.);

— AOOT «3aBoj ABTOMaTHKa», ApMeHUs (CUCTEMBI
WHAOYCTPUanbHOM aHTUCENCMUYECKON 3alLMnThbl, BTO-
pUYHbIE NPUGOPBI);

— OAO «Kpuctann», r. Yconbe-Cbupckoe (CLmH-
TUNNSALMOHHbIE aeTeKTopbl CAH);

— OAO «ABC 3391M AsTOMaTU3aLms», I. HeboKcapbl
(M30 ncnonHuTenbHble MeXaHU3Mbl);

— PYN «B330», . BuTe6CK (M3MepUTEeN MOLLLHOCTH,
BOJILTMETPbI, CTPENOYHbIE NPUBOPDI);

— dryn «<HUU eumsmyeckmx namepeHuitn, r. NMexHsa
(aMcTaHUMOHHbIE yKa3aTenu [1Y, curHanusatopbl ypoB-
Hs CY, curHanuaatopbl Temnepatypbl CT);

DOTO3NEKTPOHHDIN Mukponpoueccop-

YMHOXuUTenb ®y Hbl¥ Nnpeo6pa3o-
npou3BoACTBa Bartenb «Candup
OAO «3KpaH», 22MP» npousBopa-

cTtBa OAO «Tenno-
npuéop», r. Pa3aHb

r- HoBocuGupck

— OAO «39neKtpoTepmomeTpus», I. JIyLK, YKpauHa
(Tepmonapsbl, raso- 1 TENI0CYETYUKN);

— HMO «Tepmonpbinagy, r. JIbBoB, YkpavHa (Tep-
Monapbl);

— OAO «Cymckoe HIMO um. M. B. ®pyH3e»,
r. Cymbl, YKpauHa (Hacocbl, LeHTpudyru, ra3oayBKu
1 3an4actv K HUM);

— 3A0 «mgpomaticepBucr, . MocKkBa (Hacocbl v
3an4actv K HUMm);

— AOOT ®3XK «Bbicokasa 3Heprus», r. MockBa
(nBurartenu 0,4 kBT B mcn. «ans AQC» knacc 6e3onac-
HocTh 3H);

— 000 «ATomcneucepBuC», I. BonrogoHcK (HecTaH-
napTHoe o6opynoBaHue, 6nokun TOHB, kKomnneKeb! ans
MOJEPHU3ALIMN NEPErPY30YHbIX MaLLKH);

— OAO «3KpaH-OnTuyeckue cuctembl», r. Hoo-
CUBUPCK (PIY — HOTOINEKTPOHHbBIE YMHOMXKUTENN);

— 000 HMNMN «3KPA», . He6oKcapbl (3aluTa CTaH-
LIMOHHOro o60pyaoBaHus, WwKadbl cepum LIS 1110...
1113, MMKponpoL,eccopHble ycTpoicTea P3A);

— 000 «KaHaanaKLLCKUM ONbITHO-MEXaHUYECKNI
3aBopy, . KaHaanakwa (HectaH-
lapTHble METa/TIOKOHCTPYKLMH,
o6opynoBaHue ans A3C);

— 000 HMM «Mynbe», r. ben-
ropoj (yCTPOMCTBO 3N1E€KTPOHHO-
3/IEKTPOMArHUTHOE NPOTUBOHA-
KunHoe Y3I).

3T0 NO3BONSET HAM BECTH MO-

CUCTEMBI YMPABJIEHMA N KOHTPOJ1A
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MHOrooGopOTHbIN 3NeK- U3mepuTenbHbIn

TpomexaHusm MOM-100 npeo6pasoBarTeib
npousBoacTea OAO E855 npousBogcTBa
«ABC 39uM ABTOMaTH- Pyn «B330M»,

3auus», . Ye6oKcapbl r. Bute6¢cKk

NpGOPHON NPOAYKLIMM NPEANPUATUIR-U3rOTOBUTENEN
Ha 06bEKTbI IAEPHON AHEPreTUKM Poccun, 6anKHero
1 fanbHEro 3apyoexbs.

000 «Kb TexHa6» aBnseTca opULMaANbHBIM
avunepom KomnaHuu 3A0 <ABBK-ACY», . OGHUHCK,
KOTOopoe coBMecTHO ¢ naptHepom 3A0 «Baltijos
informacines sistemos» npeagnaraetr HoBoe Kom-
nJieKcHoe pewleHue ana ACY Tl A3C - 6a30Bbiit
KoMrieKc CucteMbl aBTOMaTU3MPOBAHHOIO KOH-
Tponsa v ynpasneHusi BISMARC.

CAKY BISMARC aBnsieTcs COBpEMEHHOM cucte-
MOW, KOTopasi MOXeT 6blTb CKOHPUIypupoBaHa U
MCNoNb30BaHa NPaKTUYeCKW 4S9 No6biX BULOB 3a-
[la4 MOHUTOPUHIa U yNpaBneHUS TEXHONOTMYECKUM
nporeccom. CucteMa UMeET apxXMTEKTYPY «KIUEHT-
cepBep» C OpraHn3aumen nepegayn gaHHolx no TCP/
IP 1 pesepBupoBaHnem cepsepoB. MporpammHoe
obecneyeHne cepBepa BbIMNOMAHSAET cO0P AaHHbIX OT
KOHTPO/INEPOB, X 06paboTKy, apx1BaLmio, B TO BpeEMS
KaK KIMEHTCKME NPUNOKEHN 0ToBparkatoT AaHHbIE B
pexunMe peanbHOro BpEMEHU U OCYLLECTBASIOT B3a-
MMoaencTBume ¢ nonb3oBarteneM. B pacnpeaeneHHom
KOHMUIYpaLMK KaxKabli y3e MOMXKET BbIMONHATbL POSib
cepsepa 1 knveHTa. BISMARC goctynHa Ha nnatdopme
Linux unm1 Windows.

Moacuctema BBOAA/BbIBOAA CTPOUTCA Ha Gase
o6opyaoBaHua KomnaHun RTP Corp. MoryT npume-
HATLCA KOHTPOAIEPbI U KapTbl BBOAA/BbIBOAA CEPUI
RTP2300,/2500 mnn RTP3000.

PesynbraTbl rOBOPAT camu 3a ce6s:

— Bpems peakuuu 12 mc;

— WHWUMATMBHbIE CUrHanbl C perucTpauuei
1 mc SOE (aHanoroBble U JUCKPETHbIE);

— Hapab6oTKa Ha oTKa3 (MTBF) 6onbLue 4em 2500
neT;

— BpeMsi IOXKHbIX cpabaTbiBaHuit (MTTFS) 6onblie
yem 3000 ner;

— cpeaHas BEPOSITHOCTb OWKMGKK Mo 3anpocy
(PFDavg) B npegenax 4.56x10%;

— HauBbICLLIas paboToCNOCOBHOCTb (LLEN0CTHOCTb):
SIL1-3;

— cneupanbHble MOAYNM AN YyNpaBieHns ¢ Lu-
K1oM 1 Mc (K npumepy, POTaLMOHHbIE MaLUUHBI UK
3K30TEPMUYECKME XUMUYECKME PEAKLIUMN).

Bceob6bemniowan gnarHoctmka RTP nossonset
BbISIBUTb Clefyolmne BO3MOXHbIE C60M 1 OWMOBKMN B
paboTe cUcTeMbI:

— 06pbIB NMHWI BBOLA/BblBOAA;

— NPEBbILLEHWE AOMYCTUMbIX 3HAYEHWI ANa NnaT
aHasoroBoro BBOAa;

— BHYTPEHHMWE OWMWBKKU nnat
BBO/a,/BblBOAA;

— BHYTPEHHWE OLINGKKU KOH-
Tponnepa Lwaccu;

— BHYTPEHHMWE OLINOKU LieH-
TPanbHOro KOHTpONepa.

Cuctembl c6opa faHHbIX, pe-
annM30BaHHble Ha 6a3e KOHTPO-

CTaBKW W3AENWI rapaHTMpPOBaH-
HOro Ka4yecTBa B CaTble CPOKM.
Mbl 0TBEYaeM 3a KayecTBo Mo-
cTaBAseMon MPOAYKUMK nepeq
3aKa34nMKoM, BeeM BMECTE C HUM
peKnaMaLoHHyto pa6oTy Mo npo-
AYKUMK, He oTBevatoLLen HopMam

nepos RTP, ycnewHo akcnnyaTu-
pytotcs Ha UrHanuHckon A3C,
KanuHuunHckon A3C, HoBoBopo-
HexcKkon ASC, ApmsiHckoin A3C,
TemenuHckon A9C M Ha MHOIMMUX
[PYrmMx aTOMHbIX CTaHUMSIX BO BCEM

e ——— T T ¢ mMupe.

TY n FTOCTam. Ha noctaBnsiemyio
HaMu NPOAYKLMIO pacnpoCTpaHs-
[OTCS rapaHTUM 3aBOJJOB-U3rOTOBH-
Tenewn B NOJIHOM 06beME.

Bce BblllieyKa3aHHOE No3BoS-
€T HaM B TeyeHue 15 et ycnewHo
OCYLLECTBNSATH MOCTABKU U3LENWIA 1

B 2010 roay BbINnofnHeHa no-
cTaBKa Ha CmoneHckyto A9C CAKY
BISMARK Ha 6a3e KOHTpo/1epoB
RTP2500, KoTopast 6yaeT ynpas-
NATb YCTAHOBKOW LEMEHTUPO-
BaHWUA XUAKUX PaAMOAKTUBHbIX
OTXO[I0B.
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SJIEKTPOOBOPYJOBAHME

YeboKcapbl — LLEHTP HAYKOEMKOro
MaLllUHOCTPOoeHUa Poccuu

HILN\3

3A0 «4EBOKCAPCKMI_
JJIEKTPOANMAPATHbIN 3ABOL>»

Appec: 428000, r. YeGoxcapbl,
np. U. fikosBnesa, 5

Ten.: (8352) 395-690

®akc: (8352) 627-267, 627-324
E-mail: cheaz@cheaz.ru

C 6 no 7 peBpans B YeGoKcapax B pamKax
CornaweHus o B3auMoAEeNCTBUU U COTPYA-
HU4yecTBe Mexay YyBauickoin PecnyGnukon
n focypapcTBeHHOM Kopnopauuen no atom-
HOW 3HepreTuke «Pocatom» npowen popym
«4YeGoKcapbl — LLEHTP HAaYyKOEMKOro malluu-
HocTpoeHus Poccumn — 2013». ®opym coGpan
npeacTaBuTeNIe aTOMHOW 3HEPreTUKU co
BCEX Yro/IkoB Hallei cTpaHbl.

OcHoBHas uenb popyma — coencTBue oT-
pacneBoMy AManory U opraHusaumsa nnowanxku
NS NPaKTUYECKON peannu3almm TexHonormye-
CKOro napTHepcTBa Mexay opraHusauusamun MK
«Pocatom» n Npon3BoanUTENSIMU 060PYAOBAHMS.

Mporpamma dopyma BKAoYana B cebs no-
celleHne HYe60oKCapcKoro aneKkTpoannapaTtHoro
3aB0ja, rAe Y4aCTHUKM CMOTIM 03HAKOMMUTHLCS
C HOBOM NpoayKumnen npegnpuatms. Mo cnosam
reHepanbHoro anpektopa 3A0 «<43A3» AneKcaH-
apa PepotoBa, npaktnudeckn sce ASC Poccun
MMEIOT NO3UTUBHBIN OMNbIT paboTbl ¢ Y9A3, BbI-
nyCKaloLWMUM 31eKTpoobopyaoBaHMe 419 aTOMHbIX
06bEeKTOB 6oslee NnoslyBeKa.

Ha dopyme o6cyxaanncb BOMPOCH pac-
WUMPEHNA MCNONb30BaHWS MHHOBALMOHHOIO
M NPOMbILWIEHHOrO NoTeHunana YyBalicKowm
Pecny6nunKku B Lensx pa3Butus aTOMHON aHep-
reTUKKW; COBEPLUEHCTBOBAHMSA B3aMMOAENCTBUSA
OTpacneBbIX UHXUHUPUHTOBbLIX KOMNaHWK, 3a-
Boja-uarotosutens, ¢dunvanos KoHuepHa
«PocaHeproatom» 1 opraHusauuii fockopnopauuu
«PocaTom»; BapmaHTbl 1 GOPMbl MPUMEHEHUS
KOHCTPYKTOPCKOro NoTeHuMana HayKoeMKoro
MaLLWMHOCTPOEHMS PECNYBNKM MPU UCMOSTHEHUN
nepcneKkTnBHbIX NpoekToB 'K «Pocatom».

[MaBa MWH3IKOHOMPa3BUTUSA pecnybnKu
A. TabaKkoB B CBOEM BbICTyNNeHMM nobnaroga-
pun y4acTHUKOB dpopyma 3a To, 4TO 0TO3BaUCh
Ha npurnaleHune n npuexanu B YyBawwuto: «31o
03Ha4aeT, 4YTo Bbl BUAUTE B HAC NMapTHEpPOB, a
3Ha4uT, M CBOE Byayllee BMECTE C HaMM».

B pamKkax ¢popyma ycneLHo npoLuna cekums
no Bonpocam Ucnonb3oBaHus noteHumnana 3A0
«43A3» ans BHEAPEHNUS MHHOBALMOHHbIX TEXHUYe-
CKUX peLleHnn ang npuMeHeHns Ha oobekTax K
«PocaTtom» 1 0cO6EHHOCTEN NOCTPOEHNS PabOThI
3aBOAAa-U3roToBUTENS U NPEANPUATUR UHKUHK-
PUHIOBOro AMBM3MOHa [ocKoprnopaLumu.
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OAO «HoBast 9PA»: HOBbIMW 3Tar

coTtpyaHudectBa ¢ OAO «JleHaHepro»

H)») Hosas 3PA

www.newelectro.ru

195248, Cankr-llerepoypr,

yn. MapTusaHckasn, . 21

KonTtaktHoe nuyo: Upuna EdumoBa,
mMmeHepxep no peknamve OAO <Hosas 3PA»
Tenedou: + 7 (812) 740-50-53

E-mail: press@newelectro.ru
www.newelectro.ru

B okTa6pe 2012 roga OAO «HoBasi SPA» no-
CTaBW0 2 KOMMMEKTa WHUTOB MOCTOAHHOIO TOKa
(LLLAT) ans noactaHumm MC-365 noc. Jlynnonoso
no 3akasy OAQ JJleHaHepro». Pa60Tbl N0 AaHHOMY
NPOEKTY OCYLLEeCTBASNNCH reHnoapaaYMkom 3A0
«POCUHXUHUPUH».

OTa noctaBKa cTana NepBoOKn Nocne MHOro-
NeTHero nepepbiBa B COTPYAHWYECTBE MeEXAy
Komnanuamu. B 2005 rogy komnanua OAO
«HoBasi 3PA» nocTtaBnsina o6opygoBaHue ans
[aTYMHCKMX aneKTpuyecKnx ceten (punuan OAO
«JleHaHepro»), a B 2006 rofly — Ha NoACTaHLMIO
MNC «Bbipnua» (KPY-10KB) # Ha JIeHUHrpaAacKyto
CeBepo-3anagHyto TIL, (HM3KOBONBLTHOE 060pPY-
[l0BaHuWe Ans CMCTeMbl OCHOBHOIO 3HEpProcHab-
YeHWe, BCnoMoraTeNbHbIX CeTei U NoACTaHLUK
110 KkB).

Takum 06pa3om, NPOLUbIA OMNbIT COTPYAHM-
YecTBa NOCYXW XOPOLLIEeh OCHOBOM Ansi HOBOIO
3Tana CoTpyAHWYEeCTBa OpraHu3aLunm.

Ye K Hadany 2013 roaa 6bi1n 3aK0YeHbI
[lOroBOpPbI Ha M3roTOBIEHWE M NMOCTABKY LWWTOB
NOCTOSAHHOMO ToKa (LLIMT) 1 wutoB cO6CTBEHHbIX
Hyza (LLLICH) anst noactaHumn, cpeam Kotopbix: MC
«[Kyr6a», NC JlepmoHTOBCKas, [NC «ApxunoBKa»,
MNC «J1aBpuKu».

3amMecTuTeNnb AMPEKTOopa npofjax, Ha-
npaBneHune aHepretnku, B.B. MNMongakosB BblI-
CKa3an yBepeHHOCTb B TOM, 4TO 3TO TOJIbKO
Havyano cotpygHuyectBa mexay OAO «Hosas
3PA» 1 OAO «JleHaHepro»: «<Haaetochb, Bnepeau
Hac XAyT HOBble JOrOBOPbI, HOBbIE MPOEKThI.
«HoBasa 9PA» 3apekomeHaoBana cebs Kak Ha-

LLIUT NOCTOAAHHOI O TOKa

JEXHbIV NapTHEP M NOCTaBLIMK KA4eCTBEHHOIO
3neKTpoo6opyaoBaHua. YBEpEH, B Byayllem
HaM TaKXKe yaacTcs paclunpuTb HOMEHKNaTypy
NOCTaBOK 3/IEKTPO06OPYAOBaHUSA Ha 06 EKTHI
OAOQO «JleHaHepro».

Cellyac KomnaHus y4acTBYeT B Nepcrek-
TUBHbIX KOHKYpPCax Mo NocTaBKaM KOMTMIEKTHbIX
pacnpeaenuTenbHbIX yCTPOMCTB Ha MC-318 (reH-
noapsaaydnk 000 «3HepronpoeKkT), a TakKe BeaeT
aKTUBHbIE NEPEroBOpPbI MO y4acTUIO B MOCTaBKax
KOMMEKTHbIX pacnpeaenmuTenbHbIX YCTPOWCTB,
LMTOB MOCTOsIHHOro ToKa (LLMT) v wmTtoB cob-
cTBeHHbIX Hyxa (LLLCH) ansa noactanuuu MC «Bu-
CTUHO» (reHnoapsaaYmK MK «9PI3Ck»).

O xomnaHuu <Hosas 3PA»

OAO «HoBasi 9PA» — coBpeMeHHasi Npou3s-
BO/[ICTBEHHAs KOMMNaHus, o6pa3oBaHHas B 1993
rogy Ha 6a3e 31eKTPOMEXaHUYECKOro Npons-
BOACTBa JIeHWHrpaACKOro rocyaapcTBeHHOro
npeanpuatua «3PA», 3agayent KOTOPOro B CO-
BETCKMEe rofbl 6bI10 U3rOTOB/IEHUE CYA0BOro
3fleKTpopacnpenenuTenbHoro o6opyaoBaHua
Ans Kopabnen n cygoB BCEX KNaccoB M TUMOB.
KomnaHus ocywectBasieT KOMMIEKCHbIE MPo-
€eKTbl B 06/11aCTH 3N1EKTPOCHAGKEHUA U aBTO-
MaTuM3aluunmn, BbINONHAET MOMHbIK KOMMJIEKC
paboT: pa3paboTKy, MU3rOTOBNEHUE N MOCTABKY
o6opyaoBaHus, Wed-MOHTaXHbIe M NMyCKOHa-
NlafoyHble paboThbl, rapaHTMIMHOE U CEPBUCHOE
06CnyXMBaHWe NOCTaBIEHHOro 060pyAOBaHUS,
o6y4yeHune nepcoHana.

0AOQ «YOUMCKOE ArPETATHOE
NPOU3BOACTBEHHOE
ObbEAWHEHUE>

450076, Pecny6nuka BallKopToCTaH,
r. Yba, yn. AkcakoBa, 97

Ten./daxc: (347) 272-08-43

Ten.: (347) 272-77-82

E-mail: ufacom@mail.ru, uapo@mail.ru
www.uapo.ru

OAO «YANO», Bxopswee B coctas 'K «PocTex-
HOMOMUW» — MaLLMHOCTPOUTENBHOE NPeanpusaTHe,
KOTOPOe 3aHUMaEeT onpeaenstoume no3nLmmn Ha
POCCUNCKOM pbIHKE No pa3paboTKe, MpoM3Boa-
CTBY ¥ PEMOHTY 3IEKTPOTEXHUYECKOM MPOAYKLIMHU.
OHUM M3 NPUOPUTETHBIX HaMpaBEHU Halewn
[eATeNbHOCTU ABASETCH BbINYCK 3N1EKTPOABUTa-
Tenen ans aNeKTponpuBoLoB TPy6ONpoBOAHOM
3anopHON apmatypbl. 3TO BbICOKOMOMEHTHbIE
3NEKTPOABUIraTENN LMPOKON raMMbl UCMOHE-
HMS, OTHOCSILLMeCs K o6opyaoBaHuIo rpynnbl B
cornacHo MHA3I-7-008, knacc 6e3onacHOCTH 2,
KnaccuduKkaunoHHoe ob603HavyeHne 2H3J10 B
cootBeTcTBMM ¢ OMNB HM-001(MHA3 I-01-011),
KaTeropms cermcmoctonKkoctn | no HM-031 ang
pasnIMYHOro BMAa 3NEKTPONPUBOAOB CheLnanb-
HOWM perynupyioLLen 1 3anopHo-perynnpyoLLemn
apmMaTypbl CUCTEM HOPManbHOM 3KCcMayaTaLmm
M cuctem 6€30MacHOCTH, yCTaHaBIMBaEMbIX B
NI06bIX NomMelLeHusx ASC, BKNtoYas repMETUYHYIO
060/104Ky PEaKTOPHOr0 OTAENEeHUS. DNEKTPOABK-
ratenu, Bblnyckaemble YAMNO, UMEIOT BbICOKYIO
HaJEXHOCTb U BO3MOXHOCTb MPOTUBOCTOATb
paspyLlueHnto Npy BO3AENCTBUM crneLdaKTopoB

TexHU4YeCKUi AUpEeKTop-NepBbii
3aM. reHepaJibHOro AUpeKTopa, 3ac/yXeHHbIN
mawuHocTpoutenb Poccuu B.A. YuremHues

Ha A3C. OHuM paccymTaHbl Ha npebbiBaHMe B
YCNOBUSIX 3arpsi3HEHHOM cpefibl Mo 3aLUTHOM
060/104KOM U COXpaHsAoT paboToCNoCO6HOCTL B
pexxMmax: «HapylleHUs TennooTesoa», «<Manon»
N «6ONbLION» TEYM.
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KaK pa3paboT4mK 1 U3roTOBUTENb INTEKTPO-
[BUratenew ansa npuMBoa 3/1eKTPO06Gopya0BaHMS
aToMHbIx cTaHumi OAO «YATO» UMeeT NULLEH3MH,
BblaaHHble PeaepanbHbiM Haa3opom Poccum
no AaepHon 1M pagnaLMoHHON 6e30MacHOCTH.
NnueHsunn noareepkaatoT npaso YAINO Ha KOH-
CTpyMpoBaHUe aneKTpoaBuratenen ana npwu-
BOAa 060pYAOBaHMUA aTOMHbIX CTAHLUMUA U UX
M3roToBJIEHME.

Mponzsoacteo OAO «YAINO» ocHalleHOo co-
BPEMEHHbIM, BICOKOTEXHOJIOrMYECKMM 060PY/10-
BaHWEM, a UCMbITaTeNbHbIN LEHTP — KOMMIEKCOM
ncnblTaTeNbHOro 060pyA0BaHUS AN MPOBEAEHNS
KBaNMOUKaLMOHHbBIX UCMbITAHUA U UCMbITAHUN
Ha HaAEXHOCTb.

CTpemneHne K COBEpPLIEHCTBOBAHUIO Bbl-
nycKaemow MpoayKUMW AN aTOMHbIX 31EKTPO-
CTaHLMI C NOIYYEHMEM OXMAAEMbIX PE3Y/bTATOB
ABNSETCH LEeHTPaNbHbIM BEKTOPOM MPOMbILLIEH-
HOW MOMIUTUKKU NPEANPUATHS.

AneKkTpoaBUraTenu
B aTOMHOM UCMOJIHEHUU
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Hwkeropopackasa BbictaBouHaa komnaHua OO0 «HL Skcno» yupexaeHa B
2008 ropgy Hekommepuecknm napTHepCTBOM «HMKeropoackui 4enoBon LeHTp
aToMHoro MawmHoctpoenusa» (HIM «HOL ATOMMALL») B Lenax npoaBuKeHua
NPoAyKUUY NPeanpPUATUA SHEPreTMYeCKoro MawMHOCTPOEeHUs Ha Poccuinckni
1 3apy6exHbIi pbiHKK. 3a Nnepuop cBoelt pabotbl OO0 «HJL| Skcno» coBMecTHO
C BeAyWMUMMN NPesnpuATUAMN aTOMHOIM OTPACN U KPYMNHENLWMY BbICTaBOY-
HbIMM LIeHTPamMM BbICTYMIO COOPraHM3aToOPOM pAfa YHUKaNIbHbIX KOHFPeCCHO-
BbICTAaBOYHbIX MPOEKTOB, B TOM uncie ceMun HuKeropopckux mexxkayHapoaHbIxX
Hay4YHO-NPOMbILLNEHHbIX GOPYMOB «ApMapKka aTOMHOrO MaLLMHOCTPOEHUAY, ABYX
MexayHapoaHbIX Hay4Ho-MpaKTnyecknx GopymoB «/IHTennekTyanbHoe NpoeKTr-
poBaHue. YnpaBneHne XN3HEHHbIM LIKJIOM CJIOXKHbBIX MHXKEHEPHBIX OObEKTOBY, a
TaKXKe NpeAcTaBuia BegyLive NPeanpuaTUA aTOMHOMO SHEPreTUYECKOrO MalUNHO-
CTPOEHMA Ha CneLmanbHbIX pa3fenax KPYnHbIX BbICTaBOK B Poccum 1 3a pybexom.
000 «HJL, 3kcno» cTano opraHM3aTopPOM KOTEKTUBHOIO CTeHAa 3KCMo3numm
POCCUNCKIMX 1 YeLLCKMX KoMNaHui [Npor3BogCTBEHHOTO 06begMHeHNA «T1paXcKuin
ATOMHBIN AnbAHC» Ha popyme MOCTaBLYMKOB ASIA aTOMHbIV MPOMbILLIEHHOCTU
«ATomekc-EBpona» B lNpare. Bcero B KOHrpeccHO-BbICTaBOYHbIX MEPONPUATHAX
«HAL Skcno» npuHAano yyactme cebiwe 1500 3KCNOHEHTOB, 1 MO UTOram X NpPo-

co3paHue yc10BuUi A8 aKkTUBHOTO B3aMOAENCTBUA y4acT-
HVKOB BbICTaBOYHOIO N KOHIPECCHOTO MPOLECCOB C Liefbio
o6MeHa OnbITOM U HalaXKNBaHA B3aIMOBbIrOAHbIX 4e/T0BbIX
cBA3en.

rotoBas nNpefoCcTtaBUTb KOMMJIEKCHOE pelleHue 3agayn no
OopraHM3saunn cneynaansnpoBaHHoOro MmeponpuaTtna gna
Ballelrl KoMnaHuu:

OcHoBHoV 3agaven geatenbHocTu «HILL Skcno» AaBneTtca

«HAL, 3kcno» — 3To KOMaHAa nNpodeccnoHanos, Bceraa

pa3paboTka KOHUeNnuuy 1 CLeHapua MeponpuAaTAs
BblIGOpP NnoLaAKm, oTBeYaloLLel cTaTycy coobITuaA
pa3paboTKa YHMKaNbHOIO CTUIA U CUMBOJINKNA
MeponpuaTus

oT60p U NpuUrnaleHne BegyLmx 1 MOgepaTopoB
npuBneYeHe K y4acTuio IMAepoB oTpaciu
npuBneyYeHne CNOHCOPOB

peKknamHo-nH$OopMaLMOHHasA NogaepKKa MeponpuATnA

BeLEHVA 3aK/oUeHO KOHTPAKTOB Ha cymmy 6onee 37 mipg. pyonen.

HAL 3KCNo v NBC EXPO
Hwvxeropopackas The Nizhny Novgorod
BbictaBouHasa KomnaHus ﬁ Exhibition Company
603006, Poccus, Russia, 603006,

r. Hmxkuuia Hoeropog, nn. CBo6opgbl, A. 3

Nizhny Novgorod, Svobody Sq., 3

Ten./dakc: +7 (831) 412 99 88 |H|ﬂ u Tel./fax: +7 (831) 412 99 88

AKCMO

info@nbc-expo.ru, www.nbc-expo.ru
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The main purpose of the «<NBC Expo» activities is creating
conditions for the active interaction of the participants of
congress and exhibition processes to exchange experiences
and establish mutually profitable business contacts.

«NBC Expo» is a team of professionals, ready to produce a
complex solution of arranging a special event for your company:

creating the concept and scenario of the event
selecting the site for the event, matching its status
working out the unique style and symbols of the event
opting and inviting hosts and moderators

involving the leaders of the branch in participation
attracting sponsors

advertisement and PR of the event

R

info@nbc-expo.ru, www.nbc-expo.ru
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The Nizhny Novgorod Exhibition Company «NBC Expo» was established
in 2008 by the Non-Profit Partnership «Nizhny Novgorod Nuclear Engineer-
ing Business Center» (NP «<NBC ATOMMASH?») to promote products of power
machine-building companies on Russian and foreign markets. For the period
it started on the market the «<NBC Expo» LLC in collaboration with the leaders
of the nuclear industry and major exhibition centers implemented several
unique congress and exhibition projects, including seven Nizhny Novgorod
International Scientific & industrial Forums «Nuclear Machine-building Fair»,
two International Research and Practice Forums «Smart Engineering Design.
Complex Product Life Cycle Management», and successfully presented lead-
ing nuclear power machine-building enterprises in specialized sections of
prominent exhibitions in Russia and abroad. The «NBC Expo» LLC arranged
joint exposition of the Czech and Russian companies of the Prague Nuclear
Alliance production association on the Nuclear industry suppliers forum «Ato-
mex-Europe» in Prague. More than 1500 exhibitors took part in the arranged
by the «NBC Expo» events, which resulted in signing contracts for the total
amount of 37 billion rubles.
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Kaapsbl. 3awmta AIC.
Ctpoutenoctso A3C

Personnel. NPP protection.
NPP building




KAZPbI

3adyem eBponenuam
poccUnCcKoe obpal3oBaHue

HUXETOPOLICKUN _
FOCYAAPCTBEHHLIN
TEXHWYECKWUU YHUBEPCUTET
(HI'TY) um. P. E. AnekceeBa

603950, rcnu-41

HuxHui HoBropogp, yn. Mununa, 24
Ten.: (831)436-93-24

®akc: (831)436-94-75

E-mail: rectorat@nntu.nnov.ru

B cepeauHe dpeBpansa B Mapuike npoxoau-
Jla MexxayHapoAHas BbiCTaBKa o6pa3oBare/ib-
HbIX TeXHosorui u yenyr «Salon de I’Etudian»,
NMOYETHLIM FOCTEM KOTOPO# B 3TOM roy crana
Poccusi. MMHUcTepcTBO 06pa3oBaHUs U HAYKH
Poccuiickon Pepepauuu BnepBblie Nnpeacra-
BWJ10 KOMIJIEKCHYIO 3KCMO3ULUI0 MHHOBaL K-
OHHOW AEeATE/IbHOCTU POCCUMCKUX BY30B.

AKTMBHBIM Y4aCTHUKOM POCCUACKOW 3KC-
No3UL UK, NPUBJIEKLLUM HEMAIO 3aUHTEpeco-
BaHHbIX NoceTUTeneun, cran Hmxkeropoackum
TexHu4yeckum yHupepcurtet (HITY) um. P. E.
AneKceeBa.

O TOM, 4YTO }Ke npeanaraloT poccUicKkue
BY3bl NOTEHUMUaNbHbIM UHOCTPAHHBLIM CTY-
AeHTaMm, Mbl MONPOCU/IU paccKa3aTb peKTopa
HITY C. M. AMUTPUEBA.

— Ha BbicTaBKe B [lapuxe cobpanucb Be-
Jylime By3bl Hallen CTpaHbl — Takue, Kak MIY,
CaHKT-NeTepbyprckum TEXHONOTMYECKUIN YHU-
BepcuteT, MU®U n gpyrve. Haw yHuBepcuTeT
He 6bla1 MPOCTbIM CTAaTUCTOM Ha POHE MaCTUTbIX
yHUBepCcUTETOB. Mbl NPEACTaBUIM Ha BbiCTaBKe
CBOIO Mporpammy coTpyaHuyecTsa ¢ PpaHuys-
CKoW 06pa3oBaTesibHOM accolmalmen aBToMo-
6GUNbHOrO TpaHcnopTa.

37O COTPYAHUYECTBO CTano BO3MOXHbIM B
paMKax peanuaauum [porpamMmmel cTpatermiyecko-
ro pa3BWTUS HaLLEro YHUBEPCHUTETA, BbIMTPAHHOWM
HaMW B JOBOJIbHO KECTKMX KOHKYPCHBbIX YCIIOBHSIX.

(B KOHKypce nporpaMm cTpaTermyecKoro
pa3Butns B 2012 r. npuHumann y4actne 248
BY30B. [lobeanTensiMu npuaHaHbl nllb 55 u3 Hux,
B TOM ymnce 22 UHKEHEePHO-TEXHUYECKMX BY3a.
lobeautenn KOHKypca rnoay4atT puHaHCUpoBa-
HUe n3 peaepasibHOro 6loaxKeTa Ha peann3aumio
CBOMX NPOrpamMmM CTpPaTermMyeckoro pa3BuTus B
TedeHue TpéEx et (2012-2014 rr.) B paamepe
a0 100 maH py6neri B rog. — Peg.)

Ha cpeactBa, nonyvyeHHble Ha peanu3auuio
nporpamMmbl, YHUBEPCUTET 3aKynui YHUKanbHoe
o6opyaoBaHue obuei ctoumocTbto B 100 mun-
JIMOHOB PY6/IEN M OTKPbII LLEHTP €BPOMENCKUX
o6pasoBaTesibHbIX TEXHOIOMMIM B 061aCTU CEPBU-
Ca M AMarHoCTMKM aBTOMOOWIbHOrO TpaHecnopTa
-«EBpoTex». Takas nabopatopma — eIMHCTBEHHas
B Poccuu, 4to noaTBEpPAMAUN W NpeacTaBuTenu
$paHuy3cKkor KomnaHun GNFA, KoTopasi mocTaB-
nana Ham o6opyaoBaHue.
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BbicTynneHue Ha BbiCTaBKe oGpa3oBaTe/ibHbIX TEXHOOrui U yenyr B NMapuke

[ns Hac BaXKHO, 4TO «EBPOTEX» O4EHb BbICO-
KO OLeHW/IN camu CTyAeHTbl. Ecnv paHblue oHu
n3yyanu cucTemMbl aBTOMOOMNS MO CXEMaM v nna-
KaTaMm, TO Tenepb BeCb aBTOMOGU/b, BCE €ro
cucTeMbl NpeAcTaBneHbl Ha cTeHgax. Mpuyewm,
TyZla MOXXHO MCKYCCTBEHHO BHOCUTb Pa3nnyHble
HEMCnpaBHOCTU C TeM, YTOObI CTYAEHTbl MOrn
CaMOCTOATENBHO MX AMArHOCTUpPOBaTh. Y pebar
rnasa ropsT, Korga OHW 3aHMMaloTCs Ha TaKOM
o6opynoBaHuu!

Mbl noapo6HO paccKasanu ydyacTHUKaM M
rOCTSIM BbICTaBKM O COBMECTHOM paboTe C KOM-
naHnen GNFA, o ToM, 4TO Bblgaem CTyadeHTam
aBTOMOOWIBHOrO MHCTUTYTa ABOVHbIE AUNIOMbI,
NnoATBEPKAEHHbIE He ToNbKOo B Poccuu, HO 1 B
EBpone — a 310 o4yeHb BOCTpe6OBaAHO Ha ce-
rOAHALWHWMA AeHb. BbICTynun Haw ¢paHLy3CKuin
napTHep, KOTOPbIK TOXEe AaN OY4eHb BbICOKYO
OLIeHKY 3TOMy coTpyaHu4yecTBy. Kak pesynbraT:
NpUCYTCTBOBaBLIAsA Ha Hallen npeseHTauuu
BULLE MPEMbEP-MUHUCTP POCCUMCKOro npasBu-
TenbctBa Onbra KOpbeBHa [onoael nopyyvna
npeactasButensiM MuHucTepcTBa 06pa3oBaHus
M HayKu pacrnpocTpaHuTb Hal OnbIT Ha Apyrue
POCCUMCKUE YHUBEPCUTETI.

— Cepre# MuxannoBud, s 4ero sooouye
Obl10 HY>KHO NPeACTaBASATb POCCUICKUE BY3bl
B0o ®paHuuu? EaBa nn eBponeiickue BbiNyCK-
HWUKKU MaccoBO NoeayT nosy4yaTthb BbicLLee 06-
pa3oBaHue B Poccun?

— He coBcem TaK. EcTb psa no3uuum, Ko-
TOpble JenaloT poccuickoe ob6pa3oBaHue npu-
BieKaTeNbHbIM B TOM YKUCIIE U A1 €EBPOMNENCKOM
MOJIOAEXMH.

Bo-nepBbIx, poCCMICKOE TEXHUYECKOE, ecTe-
CTBEHHO-Hay4YHOe 06pa30BaHne MO-MpeHeEMy
BbICOKO KOTUPYETCS BO BCEM MUPE.

Bo-BTOpbIX, M 3TO TOXKE HEMANoBaXHoO, B Poc-
CUM MOKa elle y4nTbCa aelene, Yem B EBpone.
K Ham Ha BbICTaBKe NMoaxoanno Hemano noce-
TMTENEeNn — ObIBLIMX HALIMX COOTEYECTBEHHUKOB
no CCCP, KoTopble aKTMBHO MHTEpPEcOBaNUCh
YCNOBUSIMW 06YHEHMS B HalLEM BYy3e.

Kpome Toro, y Poccun cenyvac o4eHb WKpo-
Kne MexayHapofHble cBA3KW. B Hawewn cTpaHe
paboTaloT MHOrME MEXAYHaPOAHbIE KOMMaHUH,
B TOM 4MuCNe, TpaHCHaUWOHabHble, cneLuanu-
CTbl KOTOPbIX — U TeM 6osiee Ton-MeHeaKepbl
— MMeloT ropasfo 60MblKi YpoBEHb A0X0Aa,

4eM y UX eBPONENCKUX Konner (BCMOMHUM, K
npvumepy, by AHaepccoHa, npesunaeHTa rpynnol
'A3). CTaTb COTPYAHUKOM TaKOM KOMMNaHUK cTpe-
MSATCH MHOTME, U Hannyine AunaomMa Bemylero
POCCUMCKOrO TEXHUHECKOr0 By3a MOXET TONbKO
CMOCO6CTBOBATL 3TOMY.

TaK 4YTO «BXOXAEHME» POCCUNCKMUX BbICLIMX
y4eb6HbIX 3aBeAeHNIN B eBPpOnencKkmuin obpaso-
BaTe/lbHbI PbIHOK MOXHO Ha3BaTb BMOJIHE
onpaBAaHHbIM.

- EpBa BepHyBLlIKCb U3 PpaHuum Bol npu-
HAIM yYacTue B KPYNMHOM POCCUINCKOM Mepo-
NPUATUU, HA KOTOPOM TaKKe 06CyXKaanuchb
BOMPOCHI, Kacalluecs pa3sBUTUA TeXHUYe-
CKOr0 BbICLUIEr0 0Gpa3oBaHUA...

— [a, MeHsl NpUrnacuamn ¢ BoICTynaeHnem B
depepanbHoe cobpaHne Ha NapJaMeHTCKMUeE Cry-
waHus «O rocyaapCTBEHHOM NONUTUKE B chepe
NOArOTOBKM MHXXEHEPHO-TEXHUYECKUX KaapoB
Poccuitckon depepauunn». Bena 3acepaHune
npeaceaatens Coseta Peagepaunn BaneHtuHa
MBaHOBHa MaTBMEHKO.

MOXHO cKa3aTb, 4YTO rocyaapcTBO Hayano
obpallaTb cepbe3Hoe BHUMaHue Ha Npobaemsbl
BbICLUEr0 TEXHUYECKOro 06pa3oBaHus B CTPaHe.
MaTBMEHKO NPsIMO CKa3aso, 4To pa3BuTHE NPo-
MbILLIEHHOCTH U yBeNnyeHue BBl HEBO3MOXHO
6€3 NOArOTOBNEHHbIX MHXEHEPHbIX KaapoB. bbinu
BblAe/IeHbl HECKONbKO OCHOBHbIX Npobnem, B
TOM YncCne — OTCYTCTBME B3aUMOAENCTBUS, TMOO
cnaboe B3anMoaenCcTBNE BY30B C NMPOMbILUIEH-
HOCTbIO. [OBOPMIOCH O TOM, YTO HEO6XOAMMO CO3-
naBaTb Ha NpeanpuaTax 6a3oBble Kadbeapsbl, Ha
KOTOPbIX CTYAEHTbI y)Ke BO Bpems y4ebbl MOrnu
6bl NOAly4aTb NOAHOE NPeACTaBeHNE O BbIGpaH-
HOM npodeccunn; 06 06s3aTeNbHON NPAKTUKE Ha
NpOW3BOACTBE.

N 3pecb Ham 6bII0 O YeM paccKasaTb. Y
HuWXeropoacKoro TexHUYECKOro yHuBepcuTeTa
3aK/04eH Lenbli psa AOroBOPOB C CamMbiMK
KPYMHbIMKU NpeanpuaTuamMmn obnactu: AaepHoim
ueHtpom, OKBEM, HUMUNC, TMnporasueHTpom,
HWA3T, ¢ Ipynnon F'A3, LHUWN «BypeBeCcTHUK»,
3aBoaoM «CoKoM» U ApyruMu. HacTb U3 aTuX Jo-
roBOPOB MpefycMaTpuBaeT co3aaHne 6a30BbIX
Kadeap HITY Ha npeanpuatusx, NpU4em, Ha
6a3oBow Kapeape HUAII, Hanpumep, BegeTcs
He To/IbKO 06y4yeHue CTYAEHTOB, HO 1 nepenoj-
roToBKa CrneLManMcToB caMmoi KoOMMNaHuu.




DaKTUYECKM BCE UHCTUTYTbI U haKynbTeTbI
HITY nmeloT cBou 6a30Bble Kadbenpbl Ha npea-
NPUATUSAX, U 3TO HE MPOCTO Kadeapbl, CO3AaHHbIe
«ANS raNoYKK», a MOSHOLLEHHOE B3auMoaencTemne
By3a C NpeanpuatTMem no NoAroToBKe Creuu-
anucToB TOr0 WAM MHOro npodund. Begywume
crneunanucTbl NPeanpUaTUS YUTaLOT CTyAeHTam
NEKLUMM No TeMaTUKe KOHKPETHOr0 NpeanpusTHs;
CTYAEHTbI MPOXOAAT MPAKTUKY M MULWYT Kypco-
Bble W AMMNIOMHbIE PaboTbl MO TEMATUKE 3TOrO
npeanpusaTHs, U Takoe «B3avMONPOHUKHOBEHNE»
UrpaeT O4eHb BaXKHYO pO/b B NOArOTOBKE KBa-
NMOULMPOBAHHBIX MHXEHEPOB, KOTOPbLIE 3TUM
NPeAnPUATUSAM TaK HYXKHbl.

OTAenbHO Wna peyb Ha CnyLlwaHusax o NoAro-
TOBKE KaapoB ana npeanpusatiin BIK. MNocKonbKy
Haw BYy3 — rosioBHou no MpuBonxKckomy defe-
panbHOMY OKpPYry B YacTW MOATOTOBKM KaapoB
ons BIK, B 3TOM YacTu Ham Toxe Obl/1Io 0 YeM
pacckasaTb. B yacTtHocTH, 0 paboTe 6a30BbIX
Kadeap Ha 060POHHbIX MPEANnPUATUAX — B3ATb,
K NnpumMepy, kKadeapy CTPeNKoBO-MyLEYHOro Bo-
opyeHus B LLHUWN «bypeBecTHUK», rae pebsta
¢ 4-ro Kypca HaxoasaTcs Bce NaTb y4eOHbIX AHEN
B Heaenio.

Ewle oaHO BaXKHOe HanpasfeHve — BefeHne
BY30M Hay4HbIX UCCNIeJOBaHWM Mo 3aKka3am 060-
POHHBIX NPeanpusaTUiA. Y Hac B By3e 3TO TOXe
XOPOLWO pa3BMUTO, U OCOBEHHO pagyeT yyactve
CTyAEHTOB BO BCeX 3Tux paboTtax. Teauc «06pa-
30BaHWe Yepes3 HayKy» HaxoaMT B Hallem By3e
peanbHOe BonoLeH1e.

- KaKue ke ycuiunsa rotoBo npeanpuHaThb
rocyfapcTBo A/ TOro, 4ToGbl pewuTb Npo-
6/1eMbl MOArOTOBKU GYAyLMX UHXKEHEPOB?

— o peaynbratam cnywaHui 6bl10 AaHO
MHOIO KOHKPETHbIX MOPYYEHU NPaBUTENbCTBY
nannaparty [lpe3unaeHTta, N03TOMY PEKTOPbI By30B
YLIAW, MOXKHO CKa3aTb, OKPbIIEHHbIMKU. B yacT-
HOCTH, peyb LuNa o peanusaumu NoctaHoBNEHUS
N2 218 «O Mepax rocygapCTBEHHOM NOAAEPHKKM
pa3BuUTMS Koomnepaunn POCCUMUCKUX BbICLIMX
y4ebHbIX 3aBeAEeHUN U OpraHu3auunin, peanu-
3YIOLLMX KOMMIEKCHbIE MPOEKTbI MO CO3AaHUI0
BbICOKOTEXHO/IOTMYHOIr0 NPON3BOACTBA», MpU-
HAToM elle B 2010 roagy. B pamkax peanusaumm
3TOr0 NMOCTAHOBJIEHUS FOCYAAPCTBO Bblaenser
npeanpuUaTUaM CpefcTBa, Ha KoTopble Te 3a-
Ka3blBaloT By3aM BbIMOSHEHWE Hay4YHbIX paboT.
Mbl noganu yxe TpeTbio 3asiBKY Ha BbINOSHEHWE
paboT B pamKax 3TOM mporpamMbl — a Ha ABe
paboThbl yXKe 3aKto4eHbl 4oroBopbl: ¢ TA3oM U ¢
3eneHorpajcKkon KoMnaHuen. MNnaHnpyem Takxe
3aK04uUTb Aorosopbl ¢ OKBM 1 ¢ Ap3amaccKkum
npPUGOPOCTPOUTENBHBLIM 3aBOAOM.

- Hactynuna BecHa, u B By3ax onsitb ro-
TOBATCA K npuemy ad6utypueHtoB. HI'TY npu-
roTOBMJ1 YTO-TO HOBOE AJIS CBOUX GYAYLLMX
CTYAEHTOB B 3TOM roay?

— PaboTy no npuBnevyeHuto 6yayLmx UH-
EHEepOB HaJo HayMHaTb CO WKOJbI, eCNK He
¢ aeTtckoro caga. 06 aTom, KCTaTu, rOBOPUIOCH
W Ha napnaMeHTCKux cnywanuax. B HITY ecTb
CBOW aHaNUTUYECKUM LLEHTP, KOTOPbIA NOCTOSIHHO
NPOBOAWUT MOHWUTOPWHT LUKONIbHUKOB. Pe3ynbrathl
TECTMPOBaHUS MOKa3blBaloT, 4TO MHOTMe pebaTa,
MMeloLLMe CKIIOHHOCTb M CMOCOBGHOCTU K TEXHUYe-
CKMM HayKaM, 06 3TOM Aarke He forafbiBatoTcs
WUnu, No KparHen mepe, He 3agymbiBatoTcs. O6b-
SICHSIETCA TaKoe MOoNoXeHWe aen npocto. Ecnu
B COBETCKOE BPEMS MpU KaxKAow LWKone, npu
Kaxgom [lgopLe NMoHepoB paboTanu Macca Bee-
BO3MOXHbIX KPYXKKOB, B KOTOPbIX M MPOSIBASIUCH
yBneyeHus 6yayLimnx CTyAeHTOB — § caM npoLuen
M 4yepe3 KPYrKOK IOHOro aBMaKOHCTPYKTOpa, U
4yepes3 KPYKOK I0HOro Kopabnectpoutens, a yx
0 PajMOKPYXKe 1 FOBOPUTL Hevero! — To Tenepb
3Ta paboTa cBepHyTa 40 GaKTUYEeCKU MOJSIHOro
OTCYTCTBMS KaKMX-TMB0 KPYXKKOB, 0CO6EHHO 6ec-

nnaTtHbIx. Bce MrpatoT B «CTPENsIKn» Ha KOMMbO-
Tepax — BOT ¥ BCe «pa3BuUTHE».

B pamKax ynoMsHyTOM MHOW NporpaMmbl
CTpaTerMyeckoro pasBuUTUS Mbl 3aKynuau Le-
Nyt nabopaTopuio PO6OTOTEXHUKHK CNELMaNbHO
ONS WKONbHUKOB U NMpUobpenu cneunanbHblv
aBTob6yC, 4TOObLlI NPMBO3UTL CloJa AeTen, 1Mbo
Bble3)XaTb CO CBOEN nabopatopuen Henocpes-
CTBEHHO B LWWKOJbI. [leTaM Beflb 04eHb UHTEPECHO
TaKoe BOBJie4YEHWEe B MUP TeXHUKK! He TonbKo
COBETCKMWI, HO 1 BECb 3apyOEMKHbIV OMbIT TOBOPUT
06 aToM. B npoweawem rogy Mol 66111 B [epma-
HWU, B TaK Ha3biBaeMoM «[lapke naen» IcceHe.

(llapK naen» — yHUKasbHbIM TEXHOJIOrMYe-
CKWI 9KCIePUMEHT, BNiePBble OpraHM30BaHHbIN B
FepmaHnu B ceHT6pe 2004 r. ¢ Liesibio NpobyanTb
MHTEepeC n 11060MbITCTBO K COBPEMEHHOM HayKe u
TEXHOJI0r1SIM B MEPBYIO 04epesb Yy MOIOAbIX J110-

C BUUe-npemMbepom npaButenbcTBa P® 0. 10. lonoaey

Jien v 3aBoeBaBLLIMI OrPOMHYIO MOMy/5IPHOCTb. B
2012 rogy oH 3aHs1 60 000 KBagpaTHbIX METPOB,
rpeAcTaB/soLLMX OO0 COBPEMEHHbIN ropoa-
CKOM naHAWwagT ¢ pasandyHbIMU NI0La[KaMH,
cpeaun KoTopbix 6blan, Hanpumep, «A3polpom»,
«Kapycesnb», «3HEpreTnyecKkni napk». — Peg.).
[MaBHbIM NpuHUMN «[lapKa ngen» — B3au-
Mogaencteue. [octen npurnawatoT NpMHMMaTh
yyacTue B 3KCMepMMeEHTax, AenaTb CBOU CO6-
CTBEHHbIE OTKPbITUS, NONYyYaTb CBEXKYIO HAY4HYIO
MHdOpMaLMo «13 nepBbiX pyk». N Hago 6bino
BWETb TOMMbl BO36YKAEHHbIX HEMELIKUX pebs-
TULEK, COBpaBLLIMXCa Y He6onbLLOoro 6acceiHa ¢
paauoynpaBiseMon NogBOAHOM NT0A0YKOW, Npea-
CTaBMIEHHOM KPYMNHENLIEN HEMELIKOM KOMMNaHWen
TucceHKpynn, uan y ManeHbKoro aBToMmo6uns,
BbICTABIEHHOIO PSAOM C «HACTOSLLMMU» aBTO
Mapku «<Mepcegec». BoT rae 3aknaabiBaeTcs UH-
Tepec K TEXHWKE, K MHXXEHEPHON MbICH, K U30-
6petatenbctBy! U B [epmaHmnm 370 04EHb XOPOLWO
NMOHUMAIOT U YAENSIOT 3TOMY A0IKHOE BHUMaHWMe,
NMOCKOJMIbKY CTpaHa nunwb Ha 20% obecneyeHa
COGCTBEHHbIMW MHXXEHEPHbIMU Kaapamu. Paa, 4to
W Mbl Ha4anu ABMKEHUE B 3TOM HanpaBieHUM.
A MONobIX NEPBOKYPCHUKOB Mbl MOOLLPSEM
TeM, YTO BbiNaa4ynBaem NOBbIWEHHYIO CTUNEHANIO
BCceM caaBlumMm EIMI Bbiwe 4yem Ha 75 6annoB u
nobeautensiMm onumnuag. Nyctb 370 HeBENUKKE
[leHbI1, HO TaKas Mepa N03BOoNSEeT pebsaTam oLLy-
TUTb ONpeaeneHHoe BHUMaHWe, 3aCyXeHHO Bbl-
Lenss ux cpeaun Bcex NoCTynuBLLMX.
- Cepreit MuxannoBu4, HaCKOJIbKO nomny-
JNIAPHBLIM OCTaeTCA LeieBOW Habop CTyAeHTOB?
— CyauTte camu: B NPOLUIOM rogy no Lenesomy
Habopy Mbl NpuHAnM 350 CTyAEeHTOB — 3TO OKOJI0
20% oT o6Lero Yucna noctTynuBLKX. B nepByto

KAAPbI

oyepenb LeneBon Habop MAET OT NPeAnpUaTUR
PocaTtoma, HemHoro — ot Pockocmoca, oT MuH-
npomTopra u Apyrux opraHusauuni. B ocHoBHOM
Mbl paboTaem No LeneBoMy Habopy ¢ Npeanpu-
ATUAMMU 0BGOPOHHO-NPOMbILLIEHHOTO KOMMJIEKCA.

B 4yem HeCOMHeHHbIN ntoc Takoro Habopa?
B TOM, 4TO y4nTbCS NPUXOAAT pebsiTa, KOTopble
Y€ Ha OnbITe CBOMX PoAUTENeNn 3HaloT crneLu-
UKy TOro NpeanpusaTUs, KOTOpoe MX K HaM Ha-
npaBuno. To ecTb, OHM YxKe NpodeccMoHanbHo
COpPUEHTUPOBaHbI.

MuHyC e B TOM, YTO HE BCE U3 HUX UMe-
10T BbICOKMM 6ann EM3, a ana yHuBepcuteTta
3TO PENTUHIOBbLIM MOKa3aTeslb, N0 KOTOPOMY,
B 4aCTHOCTH, elle HegaBHO MuHo6pa3oBaHua
oLEeHUBaNo 9GGEKTUBHOCTb POCCUMNCKUX BY30B.
Ho no goroBopy ¢ NpeanpuUaTMEM Mbl HE MOXXEM
OTKa3aTb B NpUeme Takoro abuTypueHTa.

- Mpeanpuatua nnatar
YHUBEPCUTETY 3a TaKUX CTy-
AEeHTOB?

— Hert, H14ero He nnataT.

- YT1o Ke 3acTtaBnsier
Bac NMpuMHUMaTb AaxKe He
camMbiX MOATrOTOBJIEHHBIX
aGUTYPUEHTOB, NPULLIELUNX
no uenesomy Ha6opy?

— Bo-nepBblx, Np1Ka3s
MuHucTepcTBa 06pa3oBaHuUs
n Hayku. Ho BoobLe-To 3To
04€eHb NPaBUIbHbIA NPUHLIMN,
€Cnu rpaMoTHO UM BOCMO/b-
30BaTbcyd. Npeanpuatus 3a-
MHTEpecoBaHbl B LLeNEeBOM
npueme, NOCKOJbKY BMNOHE
060CHOBAHHO 0XKWAAtoT, 4YTO
3TU pebsiTa, NoNyYUB AUNIOM
yHUBeEpcuTeTa, BEPHYTCA K
HUM paboTaTb. OHM MOryT
3apaHee nnaHnpoBaThb CBOIO
Ka4pOBYIO MOUTUKY, YTO TOXKE
o4YeHb BaxkHO. MHorune npea-
npuUaTUS aTOMHOM oTpaciu
Y€ He YA0BIEeTBOPAOTCA TeM, YTOObI HanpaBuTb
B BY3 [leTel CBOMX COTPYAHWKOB HE3aBUCHMO OT
nx cnocobHocTen u pedynstatoB EM3. K npumepy,
P®4ALL BHUNO®P, OKBEM BbiBelLIMBaOT Ha cailTe
HI'TY o6bsiBNeHMe 0 TOM, 4TO OcylecTBnseTCcs
KOHKYpPC Ha y4yacTue B LlesIeBOM Npueme B Hall
BY3 OT 3TUX NPeanpuUaTUIA — HE3aBWUCUMO OT TOTO,
rAe XMBYT caMu abUTYpPUEHTbl U Kem paboTatoT
ux poautenu. Xenawolume oTnpaBnSaOT UM aH-
KeTbl, MO KOTOPbIM CNeLManucTbl NPesnpuUaTUim
OTOMPALOT TEX, KOro B ByayLLEM XOTAT BUAETL B
KayecTBe CBOMWX COTPYAHWKOB. [1OTOM 3T e
npeanpuATUS BbINa4nBatoT TakUM CTyAeHTaM
[OMONHUTENbHbIE CTUMEHAWU, NPUriawalT K
cebe Ha NpaKTUKY, Ha NOArOTOBKY AUMIOMHON
paboTbl, NPUHUMALIOT Ha paboTy BO Bpems npes-
OVWMIOMHOM MPaKTUKKM — W NOoJy4YatoT B utore
XOpoLlero cneyuanucTa, NosisIbHOro K AaHHOMY
npeanpusaTuio.

M onqa cTyaeHTOB 3TO XOPOLWO: OHM 3apaHee
3HaloT, rae U ¢ KeM 6yayTt paboTtatb. Cenyac
o6CcyxaaeTcs BONpoc 06s3ateNlbHOro pacnpe-
[eneHns BblMYCKHUKOB, MOCTYMWBLUMX MO Le-
NeBOMY NPUEMY, Ha NPEANPUATUS, KOTOPbIE KX
Hanpasuaun. [lymato, 4To 310 6bIN0 Gbl BNOMAHE
crnpaBeAnuBbLIM MO OTHOLLEHWIO K MPeanpUATUSM,
KOTOpble TPaTAT cpeAcTBa Ha 06y4eHue «CBOUX»
CTYAEHTOB.

— C 60onbLIMM yBaXKE€HUEM OTHOCUMCSH K
BawlemMy YHUBEPCUTETY U MOTOMY UCKpPEHHe
}eJslaeM BaM YMHbIX aGUTYPUEHTOB, KOTOpble
o6A3aTeNbHO NOAAEPKAT TPAAULIUM HUXKe-
ropoACKOW TeXHUYECKOM WKonbl. Cnacn6o
3a UHTepBbIo!

FanmHa MUTbKHUHA
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B npoeKTax «TpeTbero» pexxmma BeHTUAS LMK
3alUTHBIX coopyxeHun (3C) O n YC, P, MO
P®, 31y N4 A3C v gpyrux BeAOMCTB Npu pereHe-
paLMmn BHYTPEHHEr0 BO3yXa YMUCTbIX MOMELLEHN]
LUMPOKO NPUMEHSIETCS pereHepaTUBHbI NaTpoH
PM-100, npeaHa3Ha4yeHHbIA A9 NOMOWEHUS
OMOKcKAaa yrnepoga u3 atmochepHoOro Bosayxa
npu co3aaHuy NoANopa B COOPYKEHUU U Bbl-
Jensiouierocs npu AblxaHuu noaen.

Mo ncteyeHumm natm net (7,5 roga ans coopy-
*EHWMN NOBbILWEHHON KOM)OPTHOCTHU) XPaHEHUS
Ha 06beKTe B COCTaBE CMCTEM OYUCTKMU U pe-
reHepauuun Bo3ayxa pereHepaTMBHble NaTPOHbI
PM-100 noanexat 3aMeHe Ha HOBbIE.

[ns akcnnyataunoHHMKoB 3C 3amMeHa oTcny-
KMBLUMX NATPOHOB Ha HOBbIE SABNSETCH KaK op-
raHM3aLMOHHOM, TaK U TEXHUYECKON NPO6IEMO.

370 B HacTosLee BpeMs 0OBbACHAETCS CNOX-
HOCTbIO 1 ONpeaeneHHbIM PUCKOM MpUobpeTeHns
pereHepaTnBHbIX NatpoHoB PI1-100 (Bo3MOXKHa
KOHTpadaKTHaa NpoayKuus).

TexHUu4ecKnmmn npobremMamu ABASIOTCS: TPY-
[IOEMKMI NPOLLECC IeMOHTaxa OTCNYKMBLIMX Na-
TPOHOB, BbIXO[ U3 CTPOS COEANHUTENbHbBIX MypT
N CTSXKHBIX XOMYTOB, KOPPO3US COeIMHUTENbHbIX
BO3[yXOBOAOB, @ TaKXe yTuan3auus naTpoHoB.

MoHTa)X HOBbIX pereHepaTMBHbIX NaTPOHOB
PM-100 Ha wraTHble MecTa TaKXe ABNAETCA TPY-
[IOEMKMM NPOLLECCOM, MOCKOJIbKY Macca OAHOro
natpoHa okono 100 Kr n c6opKa Mexay cobomn
TPEX NaTPOHOB B O/1HY KOJIOHKY I0BO/IbHO C/OXKHA.

Ecnu yyecTb, 4TO npouecc 3ameHbl pere-
HepaTuBHbIX naTpoHoB Pl1-100 Heo6xoanMMo
NoBTOPATb Yepe3 Kaw/ble NATb NEeT, MOXHO
npeactaBuTb cebe rMyonHy npobnemsol. TakKe
Heo6X0AMMO NPU3HaThb, YTO U3AeNne MopanbHO
ycTapeso v No MHOrMM CBOMM MoKasaTensim He
OTBEYaeT COBPEMEHHbIM TPEGOBAHUAM.

B OAO «Kopnopauus «Pocxumsaiyuta» Kak
K pa3paboTynMKy pereHepaTtMBHOro natpoHa
PM-100 vyacTto o6palatoTcs aKcnayaTupytoLlme
opraHusauuu ¢ npocb6amMm NOMoYb B pelleHnm
nepeyncneHHbIX Npodnem.

[oaTomy, nas HaBCTpeYy NoXKenaHusM 3a-
Ka34MKOB M3[eNNN U y4uUTbiBas HaCyLHOCTb
npo6sem, Mbl B HacTosiLee BpeMs paspabartbl-
BaeM MOJEPHU3MPOBAHHbLIN pereHepaTuBHbIV
natpoH Pr-100M, KoTopblit 06nagaeT ny4mmMn

TEXHWYECKMMM U IKCMIyaTaLMOHHbIMU XapaKTe-
PUCTUKAMKU M NO3BOAUT NOYTU 6€3601e3HEHHO
pewWwmnTb BOMPOC 3aMeHbl OTCIYMBLIMX CBOW CPOK
Pr-100.

OcHOBHOW 3aaayen ans pa3paboTYMKOB SB-
NA0Ch 06ecrneyeHne BO3MOXHOCTU MOHTaXa Mo-
[lePHVU3NPOBAHHbIX pereHepaTMBHbIX MaTPOHOB
Pr-100M B BuAae camocToaTenbHOro 6710Ka Ha
WwTaTHbIX MecTax Pl1-100, npu coxpaHeHMM Npu-
COeVHUTENbHbIX Pa3MEPOB Y3/10B NS CTbIKOBKU
C BO34yxoBoAamu cucteM BeHTunsAumum 3C.

Pazpabotymkamu npuMeHeH 6104HbIN NPUH-
UMM pa3melleHns pereHepaTuBHbIX NaTPOHOB
PM-100M B KOHCTPYKLMK, MO3BONSIOLLEN OCY-
LeCTBNATL PabOTbl MO MOHTaXKy NAaTPOHOB, Nepe-
BOJY B pabo4ee NnosioKeHne, ux 3aMeHe AByMS
onepatopamu 3a Bpems 30 — 40 MUH.

OCHOBHbI€ TEXHUYECKNE XapaKTEPUCTUKH:

— NPOM3BOANTENbHOCTb 6/10Ka NOrNOTUTENb-
HOro Mo AMOKCWAY Yriepoja — Bbile, 4em Y aHa-
nora (PlN-100) Ha 10 — 15%;

— NPOM3BOANTENbHOCTb 6/10Ka NOrNOTUTENb-
Horo no Bo3ayxy — 300 m3/vy;

— a3poAMHaMMYECKOE COMPOTUBNEHNE — HE
6onee 20 MM Boa. CT. (196,2 MMa).

[@paHTUIHbIV CPOK XpaHEHUS pereHepaTmBs-
HbIX natpoHoB PI-100M yBenuyeH go 10 ner,
BeAyTCa MccnefoBaHUsA Mo BO3MOXHOCTU €ro
npoaneHus.

B npownom rogy OAO «Kopnopauusa «Poc-
XMM3aluTa» 6blIn YCNELWHOo NpoBeAeHbl Npes-
BapuTeNbHblE UCMbITAHUS pa3paboTku, u B 2014
rofly uagenvie 6yaeT 3anyLieHo B CEpUinHoe nNpo-
M3BO/CTBO, [/151 3TOr0 €CTb BCE OCHOBAHUSA.

MoaepHW3npoBaHHbIN pereHepaTBHbIV Na-
TpoH PI1-200M no oKoOHYaHWK pa3paboTKN MOXKET
ObITb BKJIIOYEH B KaTanorn NoctaBoK NOTEHLM-
anbHbIX 3aKa34MKOB M MPUMEHATLCS B NPOEKTax
MOZEPHMU3UPYEMBbIX U BHOBb cTposLumnxca 3C.

Enhanced human respiratory protective equipment —
a state-of-the-art solution for protective shelters

ROSHIMZASCHITA

19 Morshanskoye Shosse, Tambov, 392680
Tel.: (4752) 56-06-80

Fax: (4752) 53-79-04

E-mail: mail@roshimzaschita.ru
Http://www.roshimzaschita.ru

L.E. Kozadayey, S.V. Matveyey, V.N. Usov

«Third» ventilation mode systems of protective
shelters for civil defense and emergency situa-
tions, Russian Railways or Ministry of Defense
applications, nuclear power stations and other
agencies commonly use regenerative cartridge
PM-100 intended for absorption of free air carbon
dioxide produced by human breathing or build-
ing pressure.

After five years (7.5 years for enhanced comfort
buildings) of storage within purification and regen-
erative systems regenerative cartridges PI-100 are
to be replaced with new ones.

For users of protective shelters replacement
of old cartridges is an organizational and techni-
cal issue.
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Currently this is due to the complexity of certain
risk factors related to purchase (counterfeit product)
of P1-100 regenerative cartridges.

The technical problems are as follows: the
labour-intensive deinstallation process, failure of
couplings and tension bands, air ducts corrosion,
and utilization of cartridges.

Installation of new PI1-100 regenerative car-
tridges is a labour-intensive process as one cartridge
has about 100 kg in weight and assembly of three
cartridges into one unit requires a lot of effort.

The necessity of replacement of P-100 re-
generative cartridges every five years makes the
scale of the problem even larger. Besides, it has to
be admitted that the product has become obsolete
and many of its characteristics do not meet modern
requirements.

Being the designer of PI-100 cartridge
Roshimzaschita often receives requests from us-
ers to help to solve the abovementioned issues.

Therefore, taking into consideration the de-
mands of customers and urgency of the problems,
we are currently developing a new model of PI1-100
regenerative cartridge with improved process and
operating characteristics. The new design will help
easily solve the problem of replacement.

The principle task for the designers has been
to ensure the possibility to install new PM-100M re-
generative cartridges in the form of an independent
assembly unit with the same port sizes for connec-
tion to air ducts of ventilation systems.

The designers have applied a block concept of PI1-
100M regenerative cartridges placement, which allows
installation, transfer into position, preparation for opera-
tion and replacement by two workers in 30 — 40 minutes.

Key specifications:

— carbon dioxide absorption capacity increased
by 10-15%;

— air capacity — 300 m3/h;

— aerodynamic resistance — not more than 20
mm of water column (196.2 Pa).

The warranty life has been increased to 10 years
with ongoing research to additionally prolongate
the warranty life.

In the previous year Roshimzaschita performed
successful trials and in 2014 the series production
of the new product will be launched with every good
reason existing for it.

After completive of the development the updated
version of the regenerative cartridge can be entered
into catalogues of potential customers and applied in
protective shelters renewal and construction projects.




000 «®UPMA «PAQIE3-2>»

127410, r. MockBa,
AntydbeBckoe wocce, a. 43
Ten.: 8-499-201-07-30

OCHOBHbIM HanpaB/iIeHUEM AEATE/IbHOCTU
000 «dupma «PAAE3-2» aBnseTCA BbINOJHE-
HUe Hay4HO—M1CCleoBaTeIbCKMX paGoT U ocy-
LecTB/I€HUE Hay4YHO-TEXHUYECKHUX, MPOEKTHbIX,
TEXHOJIOrMYECKUX U NMPAKTUHECKUX YCIYT B 06-
NlacTy ynyylleHUs paguaLUOHHOW 0GCTaHOB-
KU C NPUMEHEHUEM MaJIOOTXOAHbIX METOA0B
Ae3aKTUBaL UM, NO3BONSAIOWMUX 3HAYUTEJIbHO
COKPaTUTb KOJINYECTBO 06Pa3YIOLUXCH HULKNX
U TBEPAbIX PaAUOAKTUBHbIX OTXO/0B.

CoTtpyaHukun 000 «dupma «PALAE3-2» ume-
10T MHOTOMIETHUM OMNbIT B 06/1aCTU pa3paboTKu 1
NPUMEHEHNS COBPEMEHHbIX TEXHONOMMI O4UCTKM
pas/IMyHbIX NOBEPXHOCTEN OT pPafUOaKTUBHbIX
3arpa3HeHnin Ha 06bEKTAxX aTOMHON TEXHUKM
(ASC, pagnMoxMmmyecKkne Npon3BoacTBa, 06b-
eKTbl BM®), aBnstoTca aBTopaMu M306peTEHMH,
Hay4YHbIX TPYAOB, FOCYAAPCTBEHHbIX M OTPACNEBbIX
CTaHAAPTOB, PYKOBOASALWMX U METOAUYECKMX 40-
KYMEHTOB.

000 «dunpma «PAAE3-2» pa3paboTaH Lesbli
psia Ae3aKTUBUPYIOLMX COCTaBOB M peLenTyp,

T A
v H_”:ﬁ'

KOTOPbIE HAaLUM LUMPOKOE NPUMEHEHKE B paboTax
no ynyyweHuo pagMaLmMoHHON 06CTaHOBKM Kak
Ha paencteylowmx A3C, Tak 1 Npu NTMKBUAALMK
nocneacTeumn aBapmm Ha YA3C.

B HacToswee Bpems no paspabotaHHon 000
«dupma «PAAE3-2» HOpMaTUBHO-TEXHUYECKOM
[OKYMEHTaLMW OpraHn30BaH NPOMbILLIEHHbIN
BbIMYCK A€3aKTUBUPYIOLLMX MaTepnanos.

CoTpyaHWKKM Hawero npeanpuatus ¢ 1986 r.
no HacTosillee BpemMs NPUHMUMAIOT aKTUBHOE
y4yactve B paboTax Mo yayylWeHWo paguaLu-
OHHOM 06cCTaHOBKM Ha YAIC, npeanpuaTusax
OAO «KoHuepH PocaHeproatom», PHLL «Kypya-
TOBCKWW UHCTUTYT» U APYrMx 06 beKTax aTOMHOM
3HEPreTUKHU.

000 «Pupma «PALAE3-2» npyHUMaET aKTUB-
HOE y4yacTue B eXXeroHbIX MeXayHapoaHbIX CO-
BellaHMAX Ha4aNbHMKOB LIEXOB Ae3aKTuBaLuu
A3C Poccuinckon deaepaunn, YKpanHsbl, CTpaH
EBpocotosa, Kutas, MpaHa, npoBoanmbix OAO
«KoHUepH «PocaHeproatoM», C peanbHOM 1EMOH-
CTpaLuen HOBbIX 4e3aKTUBUPYIOLLMX MaTEPUAnNos,
TEXHOJIOTMM M CNOCOBOB X MPUMEHEHMUS.

OcyuiectBnsemas 000 «dupma «PALE3-2»
[esaTeNbHOCTb COOTBETCTBYET rOCYAapCTBEHHbBIM
CaHWTapHO-3MMAEMUONOTMYECKUM MpaBuiam 1
HOopMam.

BHumaHuio cneuunanuctoB! loTtoButCcA
K U3JaHUIO cpaBoO4YHOEe PYKOBOACTBO
«MMpumMmeHeHHne 3aLUTHBIX MOJIMMEPHbIX
MOKPbLITUA AN yNyylleHUs pagualuoH-
HOM OGCTAHOBKU Ha 0GBbEKTaxX aTOMHOM
TEeXHUKW» noj pegakuuen A. f1. Taruposa.
ABTOpbI: MapuyeHko B.A., CumaHoBCKas
U.4., NeoHosa H.U., HoBukoBa H.B.

SALNTA ASC

MHTeHCMBHOE pa3BUTHE ALEPHON 3Hepre-
TUKM U MPOMBILNEHHOCTU BO MHOIOM 3aBUCHUT
OT yCMeLwHOro peleHns Nnpobaem, CBA3aHHbIX C
6e30nacHOCTbI0 IKCMNyaTaL MM 06bEKTOB aTOM-
HOM TEXHWKM M OXPaHOM OKpYyKatolen cpeabl.

[Mpo6nema ynyyweHus pagMaLoHHOM 06-
CTaHOBKM 3aHMMaeT Ba)KHOe MecTo B obLem
KOMMJIeKce MepPonpuaTHii, OTBEYatoLWnx 3a 6e3-
0MacHOCTb 3KCMyaTaLum 94epHO ONacHbIX 06b-
E€KTOB M OXpaHy OKpYKatoLlen cpeapl.

OAHWMM K3 HanpaBneHWn ynyylweHus paau-
aLMOHHON 06CTaHOBKM AABNSETCA NPUMEHEHME
3alMTHBIX NOMMMEPHbIX MOKPbLITUI, NpeaHa-
3HAYEeHHbIX 415 Ae3aKTMBaLUKU 3arpsa3HEeHHbIX
NOBEPXHOCTEWN (Ae3aKTUBUPYIOLLME MOKPbLITUS),
M30M5LMK YUCTbIX MOBEPXHOCTEN OT pajMoaK-
TUBHbIX 3arpPA3HEH U (M30/IMPYIOLLME MOKPbLITUSA),
NIOKanu3auuu paanoaKTUBHbIX 3arpsi3HEHUI Ha
3arpsi3HeHHbIX MOBEPXHOCTSAX (NOKanusupyoLue
W NblenogaBnstoLlime NoKpbITHS).

B HacTosiuiem PykoBoacTee BnepBbie 0606-
LWEeHbl CBEAEHWUS O 3alUMUTHbBIX MONMMEPHbIX NO-
KPbITUSX, MPUMEHSAEMbIX AN NPOBeAeHMS paboT
no yny4LlweHno paanaLMoHHON 06CTaHOBKM; NO-
Ka3aHbl GU3NKO-XMMUYECKME MPUHLMMBLI pas-
pPaboTKM MONMMEPHbIX COCTABOB A5 YNydlleHUs
paAnaLMOHHOM 06CTaHOBKM; M3MTOXKEHA CYLLHOCTb
MEeTOL0B onpefeneHns OCHOBHbIX CeunanbHbIX
XapaKTePUCTUK MONMMEPHbIX COCTAaBOB M NMOKPbI-
TUI Ha MX OCHOBE; NpPUBEAEHbl UX OCHOBHbIE
3KCnyaTauMOHHbIE U TEXHONIOTMYECKHUE XapaK-
TEPUCTMKM, oTBevatolme 3a 3OOEKTUBHOCTb U
onepaTtMBHOCTb PaboT Mo yNyyLIeHWIO pagnaum-
OHHOWM 06CTaHOBKM; OTPaXeHbl NpenMylLecTBa
Ccnoco60B NPUMEHEHNS 3aLLMTHbBIX MOIMMEPHbIX
MOKPbLITUM MO CPaBHEHUIO CO CNOCOGaMM XKMUI-
KOCTHOM Ae3aKTMBaL MU pa3nyHbIX NOBEPXHO-
cTew (OTCYTCTBME XMAKUX PaAMOaKTUBHBIX OT-
XO[0B; YMEHbLUEHWE KONnyecTBa 06pasyoLmxcs
TBEP/bIX PAJMOAKTUBHbIX OTXOA0B U COKpaLLeHue
3aTpaT Ha Ux NnepepaboTKy U YTUIU3aLMIO).

MaTtepuanbl PykoBoacTBa 6a3upytotca Ha
onbiTe NpoBefAeHUs paboT Mo ynyyleHuUo pa-
AVauMOHHOW OB6CTAaHOBKM Ha MpeanpuaTUsax
(06beKTax) aTOMHOM OTpac/u Kak B npouecce
MX AKCNNyaTaLmnn, TaK U Npy NpoBeAEHUN PEMOHT-
HbIX ¥ @aBapuIHbIX PaboT, a TaK¥Ke Ha onbITe NPo-
BeAeHMA MaclwTabHbiX paboT Npu NMKBUAALMK
nocneacTBMm aBapun Ha YepHobblibckon AIC.

ABTOpPbI CTOSIN Y UCTOKOB MPo6aemMbl yiyy-
LWEeHUs pagnaLMoHHOM 06CTaHOBKM, yHacTBOBa-
/M B UCCNIEA0BaHUSAX COCTaBOB M MOKPbLITUI AN
yNydLWeHns paaMaLnoHHON 06CTaHOBKM, a TaKKe
B MpaKTMYyeCKMx paboTax No Ux NpUMEHEeHUo,
B T. Y. Ha YepHobbIbcKon ASC.

PyKoBOACTBO NpefjHa3Ha4veHo Ans LWHMPOKOro
Kpyra nonb3oBaTtenen — BCeX Tex, KTO CBA3aH
C aTOMHOW NPOMbILLIEHHOCTbIO M Npo6aemamu
pagnaunoHHOM 6e30NacHOCTY.

B PykoBoacTBe npuBeAeHbl CBeAeHUs O
MaTtepuanax gns ynydyweHus pagualuoHHOWM
06CTaHOBKM, BblMyCKaeMbIX OTE4ECTBEHHON
NPOMbILLIEHHOCTbIO.

MHbOpMaLUs 0 KHUre 1 3asiBKM Ha Npuoob-
peTeHne — no agpecy simirl3@yandex.ru.
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3A0 «CNELUXUMMOHTAX>

OcHoBaHoO: 1971 r.

Appec: Poccun, 188540, JleHuHrpaackan
o6n., r. CocHoBbi# Bop, npom3oHa, a/a 47
Ten.: (81369) 66550, ¢paxc: (81369) 66551
E-mail: shm@shm-sbhor.ru
www.shm-shor.ru

OcHoBHOW Bup paeatenbHoctu 3A0
«CMEUXUMMOHTAX» — BbINnOJIHEHUE cneLu-
aNnM3UpoBaHHbIX CTPOUTEJIbHO-MOHTaXHbIX
pa6oT (aHTUKOPPO3MOHHasA 3auiuTa, rmapo-
U30NAUUA, TEeMIOU30IALMUA, KPpOBeJibHble
pa6oThbl, YCTPOWCTBO HANIMBHbIX NOJNIOB, Or-
He3auwuTta, pyTepoBKa, 06MypoBKa U ap.).
CMNELUXUMMOHTAX npou3BoguT KOMNO3ULIUIO
ansa HanueHbix nonoB CMELUNIACT-109M, mu-
KPOLUAPUKKU U3 NPUPOAHBIX U UCKYCCTBEHHbIX
mMaTepuanoB nyTem Mnjia3mMeHHON 06PaGoTKM.

HAJIUBHBIE MOJibl CMELMJIACT-109M,
NMPOBEPEHHbIE BPEMEHEM!

CMEUMNNACT: nonnMmepHas KOMMNo3uuns Ha
3MNOKCMAHON OcHOBE cMonbl. Micnonb3yetcs Ha
NOBEPXHOCTSAX U3 BETOHA, LEMEHTHO-MecHaHon
CTSKKM, MO3aNYHOrO OCHOBaHWS OGHLEKTOB aTOM-
HoM oTpacnu. laHHbIM MaTepuan Ucnonb3yeTcs
B3aMeH nfactuKaTta, KOTOpbli 6bif1 3anpeLleH
B CBSA3U C HECOOTBETCTBUEM MOXKaPHOW U paau-
aLMOHHOM 6€30MacHOCTU U YHUKaNeH TeM, 4TO
He COLePXKMUT TOKCUYHBIX M NOXapoonacHbIX pac-
TBOPUTENEN.

06nacTb NPUMEHEHUS: ANs YCTPONCTBa TPyA-
HOroploYmX, Ae3aKTUBUPYEMbIX paanaLMOHHO
CTOMKMX MOHOJTUTHbIX NMOJI0B NPOU3BOACTBEHHbIX,

CKNAACKMX, TEXHUHECKUX NOMELLEHU pagnaLLMOH-
HO OMacHbIX MPOM3BOACTB M 0OBEKTOB, OCYLLECT-
BASIOLLMX Pa3pabOTKy, MPOM3BOACTBO, IKCMNyaTa-
LMI0, XpaHEHWE, TPaHCMOPTUPOBKY U YTUAN3ALMIO
pagvaLmoHHO OnacHbIX MaTepuanos.

Pacxon matepuana: npu TonumHe 3 mm — 6,4
Kr/KB. M (BKJto4as rpyHToBKy 0,3 Kr).

CMNELNNACT-109M cooTBeTcTBYET TPEGOBA-
HuAM FOCT P-51102-97 «[ToKpbITUS NoAMMep-
Hble 3alMTHblEe Ae3aKTUBUPYEMbIE», BKIIIOHYEH
B OCT 95 10590 «[lonMmepHble NOKPbITUS ANS
aTOMHbIX CTaHLMI1», COOTBETCTBYET TPEGOBAHUAM
ISO 9001, IS0 14001, OHSAS 18001, ogo6peH
Hay4HO-NPOEKTHbIMU OPraHn3aLusiMu, PEKOMEH-
noBaH KoHuepHoM «PocaHeproatom», KOHTPO/b
KayecTBa aTTecToBaHHOM nabopaTopuen.

3a 20 neT ycTpOMCTBO TPYAHOIrOPHOYNX Ha-
nmnBHbIX nonos CMEUMJTIACT-109M BbINOAHEHO
B 06beme 6onee 300000 KB. M. 3TO NO3BOJIU-
/10 NOBbLICUTb MOXaPHYO U paanaLMoHHY 6e3-
0OMacHOCTb 06BLEKTOB aTOMHOM oTpaciu. Cpeau
3aKa34uKoB — JleHnHrpaackas, Konbckas, Cmo-
neHckas, KanvHuHckas A3C v ap.

Mpoaykuna CMEUMIACT-109M — naypeat
Bcepoccuitckoro KoHKypca «100 nyylmnx ToBapos
Poccum» B 2009 1 2012 rr.

CMNEUXUMMOHTAX npurnawaet K B3aumo-
BbIFrOAAHOMY COTPYAHWUYECTBY U rapaHTUpyeT:

e KayecTBO BbINOJIHIEMbIX paboT 6naro-
naps BHeapeHHoum ¢ 2006 r. MHTerpupoBaHHOM
CUCTEMbl MEHEXKMEHTa Ha COOTBETCTBUE TPeBO-
BaHusm MCO 9001, NCO 14001, OHSAS 18001,
ISO 50001;

® BbICOKMH YypOBEHb HAAE€XHOCTH, 4TO NOJ-
TBEPXKAAETCA MONOXMUTENBHLIMKU OT3bIBaMM 3a-
Ka34MKOB, peanM30BaHHbIMU JOrOBOPaMu Ha Bbl-
nonHeHWe paboT, BbICOKOW AeN0BOI penyTaLmen
1 nobefamun B pasiMyHbIX KOHKypcax;

° MHANBUAYa/IbHBIA MOAX0A Npu pa6oTe ¢
3aKa34MKOM nyTeM y0B/IETBOPEHUS 3anpocoB
N OXKMO@HUIW Ka4eCTBEHHOr0 BbIMOSHEHUS pas-
JINYHOW CNOXHOCTW PaboT BbICOKOrO KayecTsa,
CPOKOB, onpefeNieHHbIX KOHTpaKTamu;

® KOMIMJIEKCHbIN MOAXOA K BbIMOJIHIEMbIM
pa6oTtam. [1o Ha4ana npon3BoACTBa paboT pas-
pabaTblBaeTCs, COrnacoBbIiBaeTCa M yTBEPKAa-
eTcs HeobX0AMMas MPOEKTHO-CMETHasA JOKYMEH-
Taums. Ha Bce npumeHsiemble Npu BbINOTHEHUM
paboT Ha 06beKTe MaTepuanbl NpefoCcTaBAAoTCA
nacnopra, cepTudUKaTbl COOTBETCTBUS, CaHWUTap-
HO-3NUAEMMUONOrMYECKME 3aKIOYEHWUS, IENCTBY-
tolme Ha TeppuTopumn Poccuiickon deaepauuu.

r. BOPOHEX

®dakc: (47364) 2-41-85
E-mail: esm@icmail.ru
www.esm-vrn.ru

OCHOBHOW i€ATE/IbHOCTbIO HaLLEero NpeAnpuaTUs ABNSAIOTCA

3A0 «3JIEKTPOCTPOHMOHTAX >

lIOpuanYecKUi U NOUTOBbIN apec:
396070, r. HoBOBOpPOHEXK,

yn. 3aBojcKoM npoes3p, A. 11

Ten.: (47364) 5-39-94, 5-05-82

KOMMJIEKCHbIE paGoTbl M0 KanUTasllbHOMY CTPOUTE/IbCTBY HOBbIX
00BbEKTOB, a TaKXKe PEKOHCTPYKLUA U MOAEPHU3ALIUA AEACTBY-
IOWUX OOBEKTOB KJlaCCMYECKOW U aTOMHOM 3HepreTuku. Cpeam
00BLEKTOB, Ha KOTOPbIX paGoTasno Hawe npeanpusaTue, HoBoso-
poHexcKas, Konbckas, JleHuHrpaackasn, Kypckas, PoctoBcKkas,
BanakoscKkas A9C, Kanunurpagckas TAL, [L)ky6ruuckasa, Apnep-
ckas TAC, YpeHroiickasa NP3C.

[NaBHbIM HanpaBieHMEM AEATENBHOCTU B HacTosiLLLee BpeMS SB-
NfeTcsa yyacTve B nporpamme no peannsaunmn MeponpusTui Mmoaep-
Hu3aunn HB A3C 1 cuctembl Bbigaun mowHocT ¢ HB A3C-2.

B gaHHOM nporpamme BbINMOMHAOTCS cnefytoune Buibl paboT:

® 3aMeHa BbikItovaTenen OPY-500 KB;

® 3amMeHa TpaHcdopmaTopos HanpsixeHus 500 KB;

e 3ameHa TpaHcdopmaTopoB ToKa 500 KB;

® 3aMeHa orpaHuyuTenen nepeHanpsixkexHmsa 500 KB;

® U3roTOB/IEHWE U MOHTaXK KabeNlbHbIX KOHCTPYKLIMIA, 3TaxepoK
1 Kopo6oB Ha OPY-500 KB;

® BbIMOSIHEHME paboT no 3ameHe P3A OPY-500 KB;

e moHTax ACY Tl cxeM Bblgayun mouHoctv HB A3C;

e cycTeMa onepaTtMBHOro nNoctosiHHoro Toka OPY-500 KB;

® HanagKa CMOHTMPOBAHHOIro 060pyAoBaHKS.

YKa3aHHbIN KOMMIEKC paboT ABASETCSH BaXKHENLIMM 3TANOM Xn3-
HEeHHOro uuKna gencteytowen ASC n ctposiiencs HB ASC-2.

[ns BbinonHenus pa6ot 3A0 «3CM» . BopoHex obecneyeHo
HEeO6X0AUMbIM KaAPOBbIM COCTABOM PYKOBOASALLMX, UHKEHEPHO-TEX-
HUYECKMUX PaBOTHMKOB, paboYnMX OCHOBHOIO W BCMOMOraTeibHOro
Npon3BOACTBa.

74 ATOMHBbIV MPOEKT




SALNTA ASC

BubépaunoHHoe cpeacTBo 0OHapyHKeHUd

«AHTerpan-M»

l|eCUC

3A0 «LlECUC HUKUPIT»

440013, r. Nen3a, yn. Yaagaesa, 62
Ten./dakc: (8412) 374050 (cexpeTapb)
(8412) 374065 (npoeKTHbIN oTAEN)
(8412) 374048 (oTpaen c6biTa)

E-mail: info@cesis.ru

www.cesis.ru

B.l. KOG3yH, NOMOLHMK reHepaibHOro
AaupekTopa 3A0 «LleCUC HUKUPIT»

Cneunanuctamu nNpeanpuaTs oTMEYEHO, 4To
NpY NPOEKTUPOBAHWMU NEPUMETPANbHOM OXPaH-
HOW CUTHanM3aLMn Ha MHOTMX OGbeKTax 3a4a-
CTYlO He yaensioT AO/IKHOro BHMUMaHUS CBSA3KEe
«3arpaxieHue-cpeacTBo o6HapyKeHus». U3-3a
3TOr0 KOMMJ/EKC B LLENIOM OKa3blBaeTcs mano-
3bOEKTUBHBIM.

B LeCUC HUKUPIT 6biin npou3BeaeHsl
UCMbITAHWSA MHOFOYUCEHHbIX NO BUAY, CNOCOBY
06GHapyKeHWs, LIEHE U APYTMM XapaKTepUCTU-
Kam nepumeTpanbHbIX CPeacTB 06HapPYKeHWS.
B pesynbrate 6b1n10 pazpaboTtaHo wu3genve
«HTerpan-M» (Puc. 1), MakcMmanbHO aganTu-
pPOBaHHOE K CEPUMHO BbIMyCKaeMbIiM Ha npea-
NPUATUM 3arpaxieHnsM u, Kpome Toro, obnaaa-
lolllee Haunyylnm noKasaTenem COOTHOLWEHHUS
«LleHa-Ka4yecTBO».

Puc. 1. Bu6paumoHHoe cpecTBO OGHapYyXeHuUsa
«AHTerpan-M»

370, O[]HAKO, HEe 03HA4aeT, YTO Ha PYruX Tu-
nax 3arpaaeHui aTo CpeAcTBO OGHapYKEeHNs He
6ynet pabotatb. bnarogaps WWpoKoMy Anana-
30HY NepBoHaYanbHbIX HacTpoekK, <MHTerpan-M»
MOXHO aJlanTMpoBaTb NPaKTUYECKHU K JIloGOMY
TUNY 3arparkaeHus.

«AHTerpan-M» Hamnyywum o6pa3omM oTdOUNb-
TPOBbIBAET MHAYCTPUASIbHbIE MOMEXU, TAKUE KaK:
[ABWXeHWe 60nbluerpy3Horo aBToTpaHcnopTa,
YKEeNe3HOAOPOXKHOro TpaHcnopTa, aneKTpomar-
HUTHblIE MOMEXK OT TpaHChHOPMaTOPHbIX MOA-
CTaHUMK 1 paboTatowero ob6opygoBaHug. 310
NOATBEPKAEHO UCMbITAHUAMM, MPOBEAEHHBIMU
B paloHe KPYMHOro *ene3HOoA0POXKHOro y3na ¢

KonuyectBom nyTten 6onee 15. MNpu ABUKEHUK
rPYKEHOro cocTaBa Ha paccTosiHum 6onee 20 M
OT 3arpaxkaeHuns, 060pyL0BaHHOMO AaHHbIM Cpej-
CTBOM OBGHapyXeHus, He 6blno 3adUKCHpoBaHo
NOXXHOro cpabaTbiBaHMS.

N3penne ceptMdULMPOBAHO U BbINyCKaeT-
csl B ABYX MoauduKauuax — «MHTerpan-M» u
«AHTerpan-M-01».

«MHTerpan-M» npegHasHayeH ang obHapy-
YEHUSA NPEOAOSIEHUSA HapYLLIUTENEM NyTeM pas-
pylleHuns, nepenasa 3arpaxaeHui tuna <MaxaoH»
WK @aHaNnorunyHblX, Boicoton Ao 3 M. PaboTtaet B
ananasoHe yactoT ot O go 10 . meeT 4 BXxoaa
NS NoAgKMoYeHMs BUOGPaLMOHHOIO YyBCTBUTENb-
Horo anemeHTa (B43). BoamorxkHa opraHunsaums
3alunTbl NO KaxaomMy M3 ¢naHros (4o 250 M) ¢
NMOMOLLbO 0AHOTO MK AByx BY3 (Puc. 2). O6was
NPOTAXXEHHOCTb OXPaHAEeMOro nepumeTpa — 4o
500 wm.

«HTerpan-M-01» npeaHa3HayeH ans obHapy-
YKEHUS NPEOLONEHUS HapyLIUTENEeM 3arpaxieHuni
TMNa «MaxaoH» UM @aHaNoOrMYHbIX, BbICOTOM 0 3
M, NyTEM pa3pyLlieHus, nepenasa, a Takxe noa-
Kona. Pa6otaeT B ABYX Avana3oHax 4acToT — oT
0p010 T mnor10 go 100 . BY43 obecneynBaet

3awuTy no AByM ¢naHram (go 250 m). Obuas
NPOTSAXEHHOCTb OXPaHAEMOro nepumeTpa — 4o
500 M. CeMCMUYECKNIA HYyBCTBUTENbHbBIN 3N1EMEHT
(CH3) opraHn3oBbIBaET 3alluUTy OT NOAKoMNa no
nByM dnaHram (oo 150 m ). O6uas npoTarKeH-
HOCTb OxpaHsfiemoro nepumetpa — go 300 m.
[na npumepa Ha puc. 3 NokasaHa cxema op-
raHusaumm 3awuTbl ¢ nomouwbio CHI 1 BY3 ¢
ncnonb3oBaHneMm «MHterpan-M-0d».

06e moandurkaummn obecnedynsatotT o6Hapy-
YKEeHWe pas3pbiBa, KOPOTKOro 3aMblkaHus 43, a
TaKXXe BCKPbITUS 6/10Ka 06paboTKM CUrHaNoB
(BOC).

HacTtpaunBaeTcsa usgenve ¢ noMoLLbio npuem-
HO-KOHTPOJIbHOIO NpPUGopa MK NepcoHaNbHOro
KOMMbtoTepa.

Oco6eHHocTh naagenusa «<MHTEMPAJT-M»:

— MNPV UCMONb30BaHUK CrieLunanbHOro Kabens
B Ka4yeCTBe YyBCTBUTENIbHOIO 3/1IEMEHTA BO3MOM-
Ha opraHu3auns 6/10KMPOBaHUS 3arparkaeHus
BbicoTOM A0 10 M.;

— 6narojaps Wwupoyanwemy ananasoHy Ha-
CTPOEK U3genne MakcumasbHO afanTMpoBaHO
NPaKTUYECKM K N06bIM TUMaM 3arparKaeHuin;

— MOBbILWEHHAs MOMEXOYCTOMYNBOCTb K UH-
AYyCTPUanbHbIM NOMEXaM.
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Komnanua 3A0 "AMT MHHMWHWPWHT" aenaetcs ofHMM W3 nuaepoe B obnact¥ OKalaHWA TexHMYeckoro,
MHOpPMALMOHHOrO W MHAHCOBOr0 COOEWCTBMA NPEANPUATHAM W OpPradHW3auMAM B NPOEKTUPOBAHWM, WHAHCHPOBAHWM,
NPOABMMEHMN, KOMNNEKTALMM CNOMHOMO BLICOKOTEXHONOrMYHOTD ODOpPYAOBAHWA, B TOM YUCNE HA OCHOBE MEWAYHApPOAHOR
Koonepauuu.

OnHKMM M3 OCHOBHLIX 3akazunkos 3A0 "AMT MHMHUHWPWHT" aenretca komnanua 000 «MPOM3IHEPTOKOMNNEKT», 3A0
«AMT WHHWHWPHUHT» npoeoanT npoekTHee paboTel ANA CHCTEMLI NPEAHANPAKEHNA 3AWKTHOR 0BON0YKM PEAKTOPHOMO OTABAEHMA
W pe3lepeHbix AM3entHblx 3nektpoctadHuuid (PA3C). HoMnawua Takme BLINONHAET npoekTHele pabotel B8 ofnacTw
INEKTPOTEXHWYECKOND, HACOCHORD M TENAOMEXaHMYecHoro obopyaosaHua anA 2-ro, 3-rou 4-ro aneprobnokos Poctosckoi AIC, 4-ro
sxeproBnora Kanuwuuuckom A3C, Cmonedcron A3C, 1-ro u 2-ro 3ueprobnokos Bantuickoi A3C, HOmuoypanscwoi TP3C, &TYN NO
«MAAK», paznuunsix TIL.

Ocobexrocts JA0 "AMT MFHHMHWPUHT" - vHHoBaUMOHHAA COCTABAAMWAA NPOEKTOB. ITO NO3IBONAET BLINONHATE PAGOTLI
Ha COBPEMEHHOM YPOBHE M C BLICOKON cTeneHbio 3pderTueHocT. KoMnadua pacnonaraer camsiM COBPEMEHHLIM 000pYA0BAHHEN,
nporpaMMHbiM ofecnevyedem W nepenoebiMin TexHonornamy, HapaboTanHoie CBA3IW C NOCTABWMKAMKY NO3BONAKT paspabarseieate
NPoOeKTH Ha Pa3nuyHbIE BHAM TEXHHKH W Gﬁﬂpyﬂ,DEHHHH B HpiiT‘-IEﬁl.UHE CPOKM CONTHMaNbHBIM CODTHOLIEHWEM UeHad-Ka4wecTeo.

ENGINEERING

OcHoBHbIe BUABI paboT, BbINONHAEMbIE
3A0 "AMT MHHWHUPHUHI":

® PHHEHEPHBIA KOHCAATHHS;

® IHEPreTHYECKHA W IHONOTHHYECKUA 3YOuT;

® NPOBKTHPOBAHWE W NOAFOTOBKA NPOBKTHBIX CREUnUKaLA;

® IHCNEPTW3A NPOEKTHOR AOKYMEHTALWK C yyeToM adderTHBHOCTH NPOEKTE W
CPOKOE OKYNAEMOCTH;

® OUEHKA TEXHHKO-IKOHOMHYECKOR IEHTHBHOCTH PasnHYHbIX METOQOB
OpraHM3Iauum CTPOMTENLCTEE, MOLEPHU3ALMHK;

* nogrotToska TpefosaHuit No BuIBOpPY M 3aKYNKA DCHOBHOTO W
BCRomoratensHoro obopyaoBaHmua;

® TEXHWYECHOE CONPOBOMAEHWE 3aHAZYMKA NPU NPOBEAEHWW COTNACOEAHMA
(3KCNEPTH3a NPOBKTHOW AOKYMEHTALMKW C HAA30PHLIMK OpraHamu);

® TEXHWHECHWA HAN30pP 33 XO40M CTPOMTENLCTED,/ MOOEPHH3ALMMK.

'DT;LEJ']I:HDE MECTO B [AEATENLHOCTH HOMMNAHWH 33HWMAET MexayHapogHoe COTPpYAHWYeCTBO. Bcero B npouecce
NPOeKTUPOBAHMA HAaMK 3anedcTeoBaHo Gonee 50 wHocTpaHHbx KoMnanuid, JA0D "AMT UHIMWHWPHUHI™ BeinonHABT WHIMEHEPHOE,
npasosoe ¥ HMHAHCOBOE KOHCYNLTMPOBaHWE 3apybemHsix NnapTHepos, pa3pabatwieaeTr ¥ afanTHPYeT TeXHUYECKME YCNOBUA Ha
NPOAYKLWID, OTBEHAET 33 NOTMCTHKY M CEPBHCHOE 0Bcnyueanue 0bopyacBaHuA.

Onbit npoertHeix pabotr POIC ana Kanuuuuckod u Poctoeckon A3IC nNo3BOAAET HaM € YBEPEHHOCTLIO NpeAnaraTh
BUCOKOID(MEKTUBHLIE PEWEHHWS N0 OPraHu3auMM HOMNAEKCHOTD ABTOHOMHOIO 3IHEprocHalmeHus painuyHbix obuvexTos
NPOMBIWNEHHOCTH. OCHOBHEIM NPUOPUTETOM KOMNAHWK ABNASTCA OKAIAHWE NOMOWN 33KAIUMKY B PELEHWK MOBBIX WHHNHUPUHTOBLIX
3afau Ha EHEFIFETHHEEHCIH DﬁI:EKTE: OT NPOBEAEHWA IHEDTETHYHECHWX DﬁLﬂEﬂDBaHHIﬁ H Bbiga4M p'EKDHEHJJ,ELI,HFI no yay4weHHo paﬁmu
CTAHUMKW A0 BEINONHEHHA KOMNAEKCHOTO NPOEKTa HOBOTO CTPOWTENLCTEE, PEKOHCTRYHUMK WAKM MOAEPHH3AUMK obBeKTa,

Mbi nOCTORHHO COBEPWEHCTBYEM W OTTAYHBAEM HPD[I}EEL'HUHEIIIH}M, HAEeM B HOTY CHAYYHO-TEXHHUYECHHWM NpOrpecCcoM.
Bawa yBepenHoCTs B BeGPaHHBIX TEXHONOMMAX W PRIIEHHAX — HAWa NPodeccMa. Mbl OTKPBITE K COTPYAHMYECTBY B peanin3auuu
NPOEKTOB W 3aKa308 NI060H CIOMHOCTH.

lenepansHeiil dupexmop Xapumoros I1.A.

3A0 « AMT MHHWUHWPHHI »

Poccua, 121069, Mockea, yn. Manasa Hukurckas, a.10a
Ten./thaxc: +7 (499) 558-02-04

E-mail: amtinmsk@gmail.com
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ENGINEERING

"AMT Engineering” CJSC company is one of the leaders in providing technical, informational and financial assistance to
enterprises and organizations in the development, design, financing, promotion and completing of complex high-tech equipment,
both on domestic grounds and through international cooperation.

One of the main customers of "AMT Engineering” CISC services is “PROMENERGOKOMPLEKT" LLC company. Nowadays
“AMT Engineering”, CJSC carries out designing works for reactor compartment prestressing system and emergency diesel
generators. The company is also responsible for designing of electrical, pumping, thermal and mechanical equipment for the 2nd,
3rd and 4th power units of Rostovskaya NPP, the 4th power unit of Kalininskaya NPP, Smolenskaya NPP, the 1st and 2nd power units
of Baltiyskaya NPF, Yuzhnouralskaya GRES, FSUE PA “"Mayak” and various thermal power plants.

One of “AMT Engineering” CJSC features is an innovative component of its projects. This allows the company to stay up
to date and work with a high degree of efficiency. The company has advanced equipment, software and technologies. Long-standing
relationship with suppliers allow us to design various types of machines and equipment as soon as possible with optimum price-
performance ratio.

The main types of work performed by
"AMT Engineering” CJSC are the following:

* Engineering consulting;

* Energy and environmental audits;

*» Designing and preparing project specifications

* Assessment of project documents in a project, project performance and
timing of return;

* Techno-economic evaluation of the effectiveness of various methods for

the canstruction/renovation;

* Preparation of the requirements for selecting and purchasing of main and
auxiliary equipment;

* Customer Technical support during operations of establishing compliance
(examination of project documentation by reviewing authorities);

* Technical supervision of the construction/renovation.

International cooperation plays a key rolein the company's activities. More than 50 foreign companies are taking partin
designing works provided by us. "AMT engineering” CJSC is providing an engineering, legal and financial advice to overseas
partners, developing and adapting specifications for products, itis also responsible for logistics and maintenance equipment.

Experience in designing of emergency diesel generators stations for Kalininskaya NPP and Rostovskaya NPF enables us
to confidently offer high-performance solutions for comprehensive grid industry facilities. Company's main priority is to assist the
customer in any engineering challenges at the energy facility: from energy surveys and issuing recommendations for improving the
work of the station to implementation of integrated project of new construction, reconstruction or modernization.

We constantly improve and hane skills, keep in step with technological advances.

Your confidence in selected technologies and solutions is our profession. We are open to cooperation in projects and
orders of any complexity.

General director Haritonov P.A.

"AMT Engineering” CJSC

Russia, 121069, Moscow, Malaya Nikitskaya str, 10a
Tel./fax: +7 (499) 558-02-04

E-mail: amtinmsk@gmail.com
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D6texTbl:
Kanuuuuckas A3C
Cmonencran A3C
SN\ 7 Poctosckan A3C
Mpom3ueprypKommierr bantuitckan A3C
o o AIC Kypankynam

e HOmHoypansckan MP3C

Oryn no «Masw»

000 «NMPOM3HEPTOKOMMNNEKT» aengercs AMHAMUYHO Pa3BMBAIOWLERCA HOMNAHMEN C MHOTONETHWM ONLITOM
paboTbl N0 YNPAaBNEHWI0 CNOMHBIMM NPOEKTAMM N0 KOMNMEKTALUMM W NOCTABKE BLICOKOTEXHONOrMYHOTO 0BOpYAOBAHMS,
TEXHMKW M MATEPHAN0B ANA COOPYHAEMbIX U KCNNYATHPYEMbIX 0BLEKTOB aTOMHOM U TPAULMOHHON IHEPreTHKK.

Crpatervyecko UEnb0 KOMNaHWW ABNAETCA NPefoCTaBNEHWE MEpefoBbiX PEWEeHUH W KOMNNEKCHBIX
WHKUHWPWUHTOBLIX YCNYT NPeANpPUATUAM W 33BOJAM-WM3rOTOBUTENAM KaK B Poccuu, Tak W 3a pybewom. Crpoutenscreo A3C
TpebyeT NOCTABOK BLICOKOKAYECTBEHHOTO M HafeWHOoro 0BOPYACBAHWA NO CTPOrO WCNONHAEMOMY MPOM3BOACTBEHHOMY
rpacury, Ha 370 M Hauenexa pabota KOMNAHMUK,

B axtuee Komnawuu nobepsl Gonee yem B 100 TeHgepax W KOHKYPCaX HA NOCTABKY 0BOPYAOBAHNA U W3LENWA ANg
AJC. ba3osblii NopT(hEens NDCTaBNAEMOro 0DOPYAOBAHWA W MaTEpPWaNoB HACYMTHLIBAET COTHH HOMEHKNATYP, OCHOBHBIMKM U3
KOTODbIX ABNAKTCA:

-Tpy6ei, peTanu Tpy6onpoeonos - Hacocwl

- TpybonpoBsoaHan apmMartypa - D6opyaoBaHMe CUCTEMbI NPEABAPUTENLHOIO
- py3onoasemHoe obopyaoBaHue HaMpPAKEHWUA 3aUNTHOM 0BONOHKH

- IneKTpoTexHHYecKoe obopyaoBaHKe - PesepBHble AU3eNbHBIE INEKTPOCTAHUMK

- BecnomoratensHoe obopyaoBaHue - BopoTa u niokw, w036 TPAHCNOPTHOTO
-TennoobMeHHoe 06OpyAOBaHHE Kopuaopa

- MeTannoKOHCTPYKUWM, METANNONPOKAT, NOKOBKH, - CamoouUwaowmecs GUALTPELI, AeKaHTeph
OTNWBKM - MpoekTHbie paboTsl

Komnanua yaenset 60nbluoe BHUMAHWE PA3BMTHIO MEXAYHAPOAHON KOOMEPALMK W PACIUWPAET KPYT NOCTABLWKOB
W cybnoapAAYMKOB, MPUBNEKAA K COTPYAHWYECTBY NOMMMO KPYNHERWMX POCCHHCKUX KOMNAaHWK, Begyuiux MWpOBbIX
ﬂpDHEBDHHTEJ‘IEﬁ oﬁupy.uusawﬂ A MdTERWUANOE, YTO NO3BONAET NOCTABNATE COBPEMEHHOC uﬁﬂpynﬂBaHue BLICOYANIWErD
Ka4yecTsa, yeenn4yueas yposeHs besonacHocT A3C.

000 «MNPOM3HEPTOKOMNNEKT» enageer nonHelM HabopoM CEpTHMKATOB, NMUEH3WA W paspelleHui,
HEOBX0AMMBIX ANA pelWweHUs WHMUHWPUHIOBLIX 3anay. Komnauua paspaborana W BuINONHMNA UENbId pAf NPOEKTOE no
KoMnnexTauuu obopyaOBaHWA, OTBeYan 33 Becb LMKN paboT, CBA3aHHBIX C (MHAHCWPOBAHWEM, NPOEKTMPOBAHUEM,
W3rOTOBNEHMEM, JOCTABKOM, COrNacoBaHMeM, Nycko-HananKon u caayen 060pyAOBaHHUA 3aKA3UMKY.

KomaHaa KOMNaHMK COCTOMT M3 BbICOKOKBANM(PUUMPOBAHHBIX MEHEKEPOB, MHMEHePOB, IKOHOMWCTOE, DPHUCTOB,
CNeyManucToB No NOFMCTUKE, KAYECTBY, IKCNEPTH3E, NPODECCHOHANU3M KOTOPBIX NOCTOAHHO PACTET BMECTE C AOCTHKEHUAMM
CAMOW OpPraHM3auuu.

CosmecTHan paﬁu‘ra C NapTHepamMmd NO3BONAET pacCllMpHTE PHHOYHBIE BOIMOMHOCTA KOMNOAHWKW W CO3Q4BATL
HGHH}'DEHTUCHDCGEHBM NPOOYKT. Mbl BCEraa roToesl H COTPpYAHWYECTBY W Npenndraem BOCNONb30BATHCA HAWKWM ONBITOM W
HOMNETEHLWAMH.

lenepansHbiii dupexmop Caenno A.H.

000 «NPOM3HEPTOKOMNNEKT»
603024, Poccua, Huwuuin Hosropoga,
| Hee3opoeeix yn., 51
[ o Ten./dakc: +7 (831) 412-99-88
E-mail: prekomnn@mail.ru,

info@prekom.ru
www.prekom.ru
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Projects:
Kalininskaya NPP

Smolenskaya NPP 50

Rostovskaya NPP -9 L

Baltiyskaya NPP PromEner; (‘:",Kﬁmp lekt
o

Kudankulam NPP
Yuzhnouralsk SDPP
FSUE Mayak PA

&5

"PROMENERGOKOMPLEKT™ LLC is a fast-growth company with many years’ experience in management of complex
projects of picking and complete set supplies of high-tech equipment and materials for the nuclear and conventional power
facilities which are either under construction or under operation.

Strategic goal of the company is to offer advanced solutions and complex engineering services to producer
enterprises and factories in Russia and abroad. NPP construction process requires a high quality and high-reliable
equipment to be supplied on a strictly followed schedule. That is what the company aims in its work.

The company was awarded the tenders for the supply of equipment and devices to NPPs more than 100 times. The
basic portfolio of the company includes hundreds of equipment types, major categories are as follows:

-Pipes and pipeline parts - Pumps
-Valves - Containment prestressing system equipment

- Load lifting equipment - Emergency diesel generators

- Electrical equipment - Doors, gateways, transportation corridor locks
- Auxiliary equipment - Self-cleaning filters, decanters

- Heat-exchange equipment - Design works

- Metal structures, rolled steel, forgings, castings

The company lays great emphasis on development of international cooperation and steadily expands a circle of
partners by involving in cooperation not only the incumbent Russian companies, but also leading world manufacturers,
which helps to supply the highest quality equipment and increases safety level of NPPs.

PROMENERGOKOMPLEKT LLC has all certificates, licenses and permissions required to run engineering business.
The company has developed and implemented a variety of projects for complete set supplies of equipment on a “turn-key"”
basis, which includes financing, design works, manufacturing, delivery, harmonization, starting-up, adjustment and
commissioning.

PROMENERGOKOMPLEKT company is a team of highly skilled managers, engineers, economists, lawyers, experts in
logistics, quality management and testing, whose level and qualification constantly rises together with the company's
achievements.

Cooperation with partners helps to enlarge market opportunities of the company and to create competitive
product. We are always open for cooperation and we suggest you to take advantage of our experience and skills.

General director Saenko AN,

"PROMENERGOKOMPLEKT" LLC
51, Nevzorovyh st., Nizhny Novgorod,
Russia, 603024 _
Tel./fax: +7 (831) 412-99-88
E-mail: prekomnn@mail.ru,
info@prekom.ru
www.prekom.ru
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CTPOUTE/IbCTBO ASC

3AKPbITOE AKUMOHEPHOE OBLWECTBO
Wi MPOEKTHO-U3bICKATE/IbCKUA WUHCTUTYT

=1 OPFCTPOVNPOEKT

3A0 «OPTCTPOMNPOEKT>»

115516, Poccusn, r. MockBa,
yn. MpombiunenHasn, A. 11, crp. 3
Ten.: (495) 663-91-42

WHcTUTYT pacnonaraeT cneyuanmsu-
pOBaHHbIM OTAENIOM 06C/ieoBaHuUA
M UCNbITAHUA CTPOUTEJIbHbLIX KOH-
CTPYKL UK, paGoTalowmm B TECHOM
COTPYAHUYECTBE C UCMbITATENIbHOM
naéopartopuei, NPOEKTHO-KOHCTPYK-
TOPCKUM OTAEJIOM U NPeANpPUATUAMM,
3aHMMaOWMUMUCH UHXKEHEpPHOo-reo-
NIOTUM4ECKUMM U3bICKAHUSAAMM.

Cneymanuctamm UHCTUTYTa BbINONHANUCH
paboTbl N0 06CNef0BaHNU0 CTPOUTENbHbIX KOH-
CTPYKLMIN KPYMHENLINX IHEPreTU4EeCKUX 00b-
€KTOB, B uucne Kotopbix: O6HMHCKaa A3C,
NeHunHrpaackasa A9C, UrhanunHckasa AQC (Jlut-
Ba, B nepuoj cTtpoutenbctBa), banakoBcKkas
A3C, YepHobbinbcKkaa A3C (nocne aBapum),
BonrogoHckas AQC (BO306GHOB/IEHWE CTPOU-
TenbctBa), Konbckaa ASC, MaHrbiWwnakcKum
3HeproKomo6uHar (r. LleB4eHKo), KannHuHcKasn
A3C. Momumo aToro, Hapsaay ¢ o6¢cnegoBaHMeM
CTPOUTENbHbIX KOHCTPYKLMI CaMbIX Pa3HOo-
6pa3Hbix 34aHWU U COOPYKEHUM NPeanpUATUI
MuHcpeamawa-MuHaToma-PocaTtoma BbIMon-
HANMMCb 06CnefoBaHNsA 34aHNI U COOPYKEHUN
pPeaKTopPOB Hay4YHO-UCCNEeA0BaATENbCKUX UHCTU-

TyT0B: PHL, «KypyatoBCKUM MHCTUTYT», MUDU,
NT3®P, HUTKU (r. CocHoBbIN Bop), dunnana
HUKWIT (r. 3apeyHbin).

Pa6oTbl BbINOAHAIOTCA NO cneunanbHoOM
nporpamMmme KOMMJEKCHOro o6cnefoBaHug,
pa3paboTaHHoit 3A0 «OPTCTPOMMPOEKT» Ha
ocHoBe «Tpe6oBaHU K 060CHOBaAHUIO BO3-
MOXHOCTU NPOASIEHUS Ha3HAYEHHOrO CpoKa
3KcnayaTauum 06BHLEKTOB MCMONb30BaHUS
aTtoMHoOM aHeprumn» (HM-024-2000); «Tunosom
MHCTPYKLMKM MO 3KCnayaTalum Npou3BOACTBEH-
HbIX 3JaHUN U COOPYKEHUM aTOMHbBIX CTaHLU»
(PO-30-0007-93), «<MeToANKM OLIEHKM COCTOS-
HWS M OCTATOYHOrO pecypca *Kene3o06eTOHHbIX
KOHCTPYKLKK ASC, BaHbIX A 6€30MacHOCTU»
(P4 30 0447-03) 1 HOPMaATHBHbIX JOKYMEHTOB
PoccTtpos. Otaen o6¢cneaoBaHns CTPOUTENb-
HblIX KOHCTPYKLMIA pacrnonaraeT OnbliTHbIMU
crneuvanMctaMu, COBPEMEHHbIM 060pyAo-
BaHWEM, HOBENLWMUMWU BbIYUCIUTENbHBIMU U
nporpaMMHbIMU CPeACTBaMU, UMEET TECHble
CBSI3M C Y4EHbIMM U crieymannuctaMu BeayLmx
NMPOEKTHbIX WM HAay4YHO-UCCNEeA0BaTENbCKUX WH-
cTuTYyTOB POccuu.

ORGSTROYPROEKT CJSC

Build 3, 11, Promyshlennaya st.,
Moscow, Russia, 115516
Phone: (495) 663-91-42

The Institute incorporates a specialized build-
ing structures survey and testing division that
closely cooperates with the testing laboratory,
the design division and enterprises engaged
in geological engineering survey. Specialists of
the Institute have performed survey of building
structures of the largest power facilities.

The works are performed within a special
program of comprehensive survey developed
by ORGSTROYPROEKT in conformity normative
documents of Russian Agency for Civil and In-
dustrial Engineering.

The building structures survey division
is staffed with experienced specialists and
equipped with modern machinery, state-of-the-
art computing facilities and software, has close
ties with scientists and specialists of the lead-
ing design and research institutes of Russia.
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Putran OAO MockBa 62
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OT PEOAKLIMWM / FROM THE EDITORS

YBaxaemble YMTaTe/IM — PYKOBOAUTE/IM U CNEeLlMaINCTbI
npeanpUATHA aTOMHOM oTpacaun!

HypHan «<ATOMHbIN NPOEKT» — 3TO HAZEXHOE CBA3YIOLWEE 3BEHO MEXAY CneLmanMcTaMm KpynHenwen
B CTpPaHe UHXWHWpHHroBon KomnaHun HUAIMM-ACI, Ha KOTOPYIO BO3/I0XKEHaA BCA OTBETCTBEHHOCTb 3a
KOMMEKTaLuto, CTPOUTENBCTBO, MYCKOHaNaA04Hble paboThl U cAady «MoA Kio4» 04HOBPEMEHHO 6onee
4yem 20 06bEKTOB aTOMHOM 3HEPreTUKM B HalLen CTpaHe U 3a py6eom, 1 MPOU3BOAUTENAMM U NOCTaBLLM-
Kamu o6opyaosaHus ang ASC. Mbl pafibl, YTO Halle U3JaHue YCMELLHO BbINOHAET 3Ty GYHKLMIO: XYPHa
«ATOMHbIV NPOEKT» CTan HAaCTO/IbHON KHUIOW 4151 MPOEKTUPOBLLUMKOB HUKErOpPOACKON MHXUHUPUHIOBOM
KOMMNaHW1 <ATOM3HEPronpoeKT», ero Nony4atoT UHXMHUPUHIOBbIE KOMNaHnM MocKBbl M CaHKT-lMeTepbypra.

[paKTKa nokasana, YT0 He MeHbluee 3HaYeHne umeeT U apyrag GyHKUMS KypHana — MHPOPMU-
poBaTb NPeAnpUATAS OTPACAU O HOBbIX pa3paboTKax Apyr Apyra, 6biTb AN HUX MHCTPYMEHTOM MoWCKa
NOTEHLMaNbHbIX 3aKa34MKOB M AeN0BbIX NapTHEPOB. C 3TOM Liefiblo Mbl paccbliaeM 3Ha4yUTeNbHYI0 YacTb
Tpaxka (4o 1000 3K3. KaXKaoro BbiMycKa) Ha BCe 3Ha4YUMble OTEeYEeCTBEHHbIE NPEANPUATAS aTOMHOM MPo-
MbILIJIEHHOCTH, @ TaKXKe y4acTBYEM B BaKHEMLW KX OTpacneBbix Gopymax, CEMUHapax U KOHGEPEeHLMSX,
KOTOPble MPOXOAAT B HaLLeW CTpaHe U 3a PyGexoM.

Cnegayowmm BbiNycK xypHana BbingeT B cBeT 30 mapTa 2013 1. 1 6yaeT npeAcTaB/ieH Ha CEeAyoLLnX
KPYMHENLINX KOHIPECCHO-BbICTAaBOYHbIX OTPACIEBbLIX MEPOMPUATUAX:

e XI MexayHapoaHbin aHepreTnyeckui dopym «TIK Poccum B XXI Beke» (anpenb, MocKkBa, Poccus)

o XX MexayHapoHas BbiICTaBKa «JHepreTmka u aneKTpoTexHukar (anpenb, CaHKT-lMeTepbypr, Poccus)

e MexayHapoaHblM GOpyM NOCTaBLIMKOB aToMHOM oTpacan ATom3KCI10-2013 (MtoHb, MocKBa, Poccus)

e MexayHapoaHbl Hay4HO-NPaKTUYeCKu GopyM «CuCTeMbl yNpaBaeHUS HU3HEHHbIM LUKIIOM
CIIOXHbIX MHXXEHEPHbIX MPOEKTOB» (MIOHb, HWMXHMI HoBropoa, Poccus).

Ecnn Bbl X0TWUTE yBEPEHHO 4yBCTBOBATbL Ce6S Ha PbIHKE MOCTaBLMKOB aTOMHOM OTpacan — pasme-
WwanTe MHPpopMaLMo 0 CBOEN NPOAYKLIMK U yCyrax Ha CTpaHuLax ypHana «ATOMHbIA MPOEKT».

Ecnu Bbl XOTWUTE yBEPEHHO YYBCTBOBATL CE65 Ha PbiHKE NOCTaBLUMKOB aTOMHOM OTpac/in — pa3Mellante
MHbOPMaLMIO O CBOEN NMPOAYKLMU U yCayrax Ha CTpaHuLax XypHana «ATOMHbIN MPOEKT».

Mbl coeguHsaiemM Ny4LWnX ¢ aydwnmu!

Dear readers-managers and specialists
of the nuclear industry enterprises!

«Atomic Project» journal was established as a link between specialists of engineering companies,
who are responsible for supply, construction, startandadjustment and «turnkey» commissioning of
nuclear facilities, and manufacturers and suppliers of equipment for nuclear power plants. We are
happy that the journal is successful in this undertaking: it has become a «real book» for the designers
of Atomenergoproekt Nizhny Novgorod Engineering Company, it is received by engineering companies
of Moscow and Saint Petersburg.

Life has shown that another function of the journal — to inform enterprises of the industry about
new developments of each other, to be a useful tool in searching for prospective partners and custom-
ers — is of no less importance.

The next issue of the journal will come out on Murch, 30, 2012 and will be presented at the largest
congresses and exhibitions:

e Xl International Energy Forum (April, Moscow, Russia)

e XXInternational Specialized Exhibition «Energetika & Elektrotechnika» (April, Saint-Petersburg, Russia)

e International Forum AtomEXPO-2013 (June, Moscow, Russia)

e International Scientific & Practical Forum «Thinkdesign and PLM» (June, Nizhny Novgorod, Russia)

We welcome you to advertise your products and services for the nuclear industry in the «<Atomic Project».
We connect the best with the best!
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