Yupegutens: PervoHanbHoe
obbeauHeHne pabortopartenen
«MockoBckasa KoHdepepauus
NMPOMBILLJIEHHUKOB U NpeanpuHuMarenei
(paboTomateneit)»

KypHan «Pycckunii uHxeHep»
3aperunctpuposaH PenepasnbHo cny>xoom
no Hag30py 3a cobnoaeHnem
3aKoHogaTeNbCTBa B chepe MacCoBbIX
KOMMYHMKaLMIA 1 OXPaHe KYJIbTYPHOro
Hacneaus.

Ceupetenbctso M Ne ©C 77-24583

o1 02 nioHa 2006 r.

HayuyHbIli pykoBOguTENDL NpOEeKTa
EneHa lNaHvHa

AnpekTop n3garenbCckoro ueHTpa
Hwukonavi JleoHoB

3amecTutenb gupekTopa
Ceprevi beccoHoB

[MaBHbIN pegakTop
Bnagumup Tuiuko

3amecTuTenb MaBHOro peaakTopa
Unbsi Xapnamos

OTBETCTBEHHBIV CEKpPETapb
Jlloamuna Boromosnosa

3amecTuTenb MaBHOro peaakTopa
XypHana «PycCckunii nHxeHep»
Bnaaunmup lNMpuasupuns

BbII'IYCKaIOLLI,aﬂ rpynna:

NnUTEpaTypHbIN peaakTop
Hartanbs KnewmkoBa

KOpPpPEeKTop
Hanexna PaarokeBu4y

KOMMbIOTEPHbI HAbOopP, AN3aiH 1N BepcTka
Uropb KneHko

Hap Homepom paboTanu:
Opuvi KopHneHrko, Pavca Xekasno,
Hanexna LLlanosa, HuHa IOpoBa

Otoen noanmckn
1 pacnpocTpaHeHus:
Ten./dakc: (495) 202-24-34

Apnpec v TenedoHbl peaakumn:
X Poccusa, 119019, Mockea,
HoBbin Apb6art, 21, 11-11 aTax
@ (495) 202-24-34, 202-25-76, 202-22-93
Ten./dakc: (495) 291-53-72
E-mail: press@pressmk.ru,
2022434@rambler.ru
htpp://www.pressmk.ru
MopgnucHon nHpekc 84410

B 00beaMHEeHHOM KaTasnore
«[pecca Poccumn», Tom 1

Homep oTnevaTaH B TMnorpagpumn
000 «[n dopmat»

115580, MockBa,

yn. KyctaHarckasq, g. 6, ctp. 1
3aka3 Ne 42 ot 29 mapTta 2007 roga
O6wwmit TMpax 5000 aka.

Meps.ebiii 3aBoa 1000 3k3.

lNonHas nnm yactnyHasa nepeneyarka,
BOCMNPOU3BELEHVE UK Nio6oe Apyroe
ncnosb3oBaHue OI'Iy6J'IVIKOBaHHbIX
MaTepuanoB 6e3 paspeLleHus pegakumm
He gonyckaeTtca. MHeHus pegakummn

1 aBTOPOB MOryT He CoBMnagaTb

© N3patensckuii ueHTp MKIMM(p), 2007

Ne 1 (12), 2007

PYCCKMNM MHOKEHEP

Cogepxanne

BHKTOP XPUCTEHKO / VICTOR KHRISTENKO
BAJILTEP IOPFEH LWIMHZ / VALTER JURGEN SHMID
NPHBETCTBEHHOE C/10BO / WORD OF SALUTATION ..............000000. 2

ANEKCEN NIABPOB / ALEKSEY LAVROV
B COOTBETCTBHH C HCTOPHYECKHM BbIEOPOM POCCHH /
ACCORDING TO THE HISTORICAL CHOICEOFRUSSIA . . .................... 4

OPHA XHPHOKIIEEB / URIY CZIRNOKLEEV
MOCKBA — HAYKA H NPOMBILUNTEHHOCTD /
MOSCOW — SCIENCEAND INDUSTRY ..........coovvvvvveeeenocnnonnss 8

MMM «CANIOT»: / MMPP «SALUT»;

FA3HOHKALHA TBEPABIX TON/IHB

KAK CPEACTBO YKPENJIEHHS IHEPTOBE30OMACHOCTH /

SOLID FUEL GASIFICATION AS A MEAN

OF INCREASING OF ENERGY SAFETY SYSTEM . . . . o oo oo vvvvvvovonoosonees 12

ANIEKCAHJP MATBEEHKO / ALEKSANDER MATVEENKO

MAH - FTOPROCTb HHXEHEPHOH ABHALHOHHON

BbICWIEH LWKOJIbI POCCHH / MOSCOW AERONAUTICAL INSTITUTE —

PROUD OF ENGINEERING AERONAUTICAL HIGH SCHOOL OF RUSSIA . ....... 18

JIEOHHZ MAKPHAEHKO / LEONID MAKRIDENKO 3
BHHHIM: OT 3EMHbIX BO KOCMHYECKHX HHHOBALHH / ALL-UNION
SCIENTIFIC RESEARCH INSTITUTE: FROM EARTH TO SPACE INNOVATIONS ..... 22

BHKTOP THCCEH / VICTOR TISSEN
KOHLEPH «TPAHCMALL»: XXENE3HBIM AOPOTAM HAREXHYIO TEXHHKY /
TRANSMASH CONCERN: RELIABLE MACHINERY TO RAILWAY ............... 26

NIPOH3BOACTBEHHAS KOOMEPALMHS: / INDUSTRIAL COOPERATION:

KAK HAHTH MAPTHEPOB B POCCHH H HANABHTD

YCNEWHOE B3AHMOAEHCTBHE / HOW TO FIND PARTNERS

IN RUSSIA AND ESTABLISH SUCCESSFUL COOPERATION ..................30

BHHHHE®TEMALL: / VNIINEFTEMASH: }
PEAKTOPbI CEPHOKHC/IOTHOIO AJIKHJTHPOBAHHSA CTPYHHOIO THNA /
REACTORS OF SULFURIC ACID ALKYLATION OF JETTYPE .........00000000. 34

CEPTEH LbIPYK / SERGEY TCIRUK

MHKPOIPOLECCOPHOE YCTPOHCTBO EbICTPOAEHCTBYIOLEFO
ABTOMATHYECKOIO BK/TIOYEHHA PE3EPBA / MICROPROCESSOR UNIT

OF QUICK-ACTING AUTOMATIC CONNECTION OF RESERVE ................38

AJIEKCAHAP PEME30B / ALEKSANDR REMEZOV
0AO «MO3K» OCBAHBAET COBPEMEHHDbIE TEXHOJIOTHH / OPEN JOINT
STOCK COMPANY «MOEK» MASTERS MODERN TECHNOLOGIES .............40

JIEHIHEPTO: / LENENERGO:
TEPPHTOPHA YCINIEXA / SUCCESSFUL TERRITORY ..........00000000000..44

0AO «BIIAAHMHPIHEPIOy: / OPEN JOINT STOCK COMPANY «VLADIMIRENERGO»:
CO3HAEM BJIATONMPHATHbIN KTHMAT AN19 HHBECTOPOB /
WE CREATE A FAVOURABLE CLIMATE FORINVESTORS ..............000u.. 46

BIABHMHP JIECHHKOB / VLADIMIR LESNIKOV
NOKPBITHA JIONATOK TYPEHH — HABEXXHOCTb H PECYPC /
TURBINE BLADE COVER — SAFETY AND RESOURCE ......................50

TEOPTHH KPbINIOB / GEORGIY KRILOV
OT HAEH — A0 NPOEKTA, OT TPOEKTA — 40 OBBEKTA /
FROM IDEA — TO PROJECFT, FROM PROJECT —TO OBJECT ................ 52

BJIARHMHP HIOLUKHH / VLADIMIR IGOSHKIN ;
HANIM «FEOCENC»: MPOTPECCHBHAS TEXHONIOTHA B AEUCTBHH /
SCIENTIFIC PRACTICAL ENTERPRISE «GEOSEYS»:

PROGRESSIVE TECHNOLOGY IN OPERATION ...........c00000000nnnnns 58
CTEMAH MENbHHK / STEPAN MELNIK
O NPHPOAE ABHIKEHHS / ON THE NATURE OF MOVEMENT . .............. 62

MOCKOBCKOH KOH®EREPALHH NPOMbILUNEHHHKOB
H NPERANPHHUMATENEH (PABOTORATENEH) — 15 NET /
MOSCOW CONFEDERATION OF INDUSTRIALISTS

AND ENTREPRENEURS (EMPLOYERS) IS 15YEARSOLD ........c000000000, 68
MepeBoa Ha aHMNINCKNIA A3bIK: Translation by:
610p0o NepeBoaoB «Acnvpar» translation agency «Aspira»
1 6lopo nepeBoaos «naHeTta». and translation agency «Planeta»



Pycckuii nixxenep, Ne 1 (12), 2007

MpueeTtcTtBUe MMHNCTPa NPOMBILLIEHHOCTU U BHEPreTUKn
Poccuiickon Pepepauumu Buktopa XPUCTEHKO
y4yacTHukam NHHOBEPCKON MeXAYyHapOoAHOMW NPOMBILLJIEHHOW SPMapKu
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laHHOBEpCKas MexayHapoaHas NPOMbILLEHHasa spMapka — 91O BCer-
ha cobbiTre MmmpoBoro macwrtaba. C kaxabiM rogoM paclUMpsieTcs CocTaB
YY4aACTHUKOB, KPYr 06CY>XAaeMbIX UMW TEM, PAcTeT NOPT@Eb NHBECTULIN-
OHHbIX MPOEKTOB. TpaouuMoHHOE nposBeneHne [aHHOBEPCKOM sipMapku
co3pgaeT 6a3y anst GopMMpPOBaHNS YCTONYMBBIX MEXAYHAPOAHbLIX CBA3EN,
CTUMYNUPYET PasBmUTME SKOHOMUYECKOIO U NPOMBILLIEHHOrO NoTeHumMana
MeXAYyHapOOHOro COTPYLHMYECTBA, CNOCOOCTBYET AMANIOry U yKpenne-
HUIO MApPTHEPCKMX OTHOLUEHUIA MeXAy y4aCTHUKaMu, CPean KOTOPbIX —
NPeAcTaBUTENN Pa3HbIX FOCYAAPCTB, KPYNMHENLINX B MUPE KOMMNAHUA. 3TO
B MOJIHOM Mepe OTBEeYaeT cTpaTermyeckmm nHtepecam Poccun.

Poccuiickas akcnosuumsa B 2007 ronoy pasBMBAET OMbIT YCMNELUHOro
y4yacTus HalLeW CTPaHbl B APMapKe B Ka4eCTBe «CTpaHbl-napTHepa» B 2005
rogy n macwrtabHoro npeactaButensctea B 2006-m. Ctparterunyeckas
Lefb MOCTOSHHOIO y4acTUsl Hallen CTPaHbl B KPYNHEeNLwen NpoMbILLIeH-
HOW sipMapke — CTUMYJIMPOBAHUE WHHOBALWOHHOW aKTUBHOCTU OTEYECT-
BEHHOW MHAYCTPUW, NPOABMXEHMNE KOHKYPEHTOCMOCOOHOW NPOAYKLMN Ha
BHELLHMWE PbIHKN, COOENCTBME PA3BUTUIO KOOMEPALMOHHOIO Y MUHBECTULN-
OHHOIr0 COTPYAHNYECTBA.

Poccuiickaa skcnosunuus Ha faHHoBepckon apmapke 2007 roga B nosn-
HOW Mepe OTPaXaeT roCyAaPCTBEHHYIO NOINTYKY, HANpPaBEHHYIO HA Pa3BU-
TVE BbICOKOTEXHOIOMMYHBIX OTPACen OTEYECTBEHHOW MPOMBbILLIIEHHOCTU.

Ham HeobxoammMo 0Tka3aTbCH OT CYLLECTBYIOLIMX CTEPEOTUMNOB BOC-
npusaTusa Poccun kak NCKIIOYMUTENIbHO NMOCTAaBLUMKA TOMIMBHO-3HEPreTun-
4YeCKMX PEecypcoB, Tak Xe, kak lepmaHus He ABASETCH MCKIYUTEbHO
NOCTaBLLUMKOM MPOMbILLIEHHOM NPOoayKunn. B oeiCTBUTENLHOCTY, HALLX
HemMeLuKMe NapTHePbl aKTUBHO YHaCTBYIOT B COBMECTHbIX SHEPreTU4EeCKMX
NMPOEKTax, B TOM 4YuC/e, B MHPPACTPYKTYPHbIX; @ POCCUINCKAA MPOMBbILL-
JIEHHOCTb aKTMBHO BKJIIOYAETCS B MUPOBbLIE U €BPOMENCKNE MPOU3BOA-
CTBEHHble CBSA3M. [MaBHbIM PEe3yNbTaTOM TakoMW WMHTErpaunn A0MKHbI
CTaTb HOBblE COBMECTHbIE MPOEKThI, KOTOPbIE, 1 YBEPEH, OyayT 0OCyX-
[aTbCH B pamkax faHHOBEPCKOWM ApMapKu.

MpuBeTtcTBeHHoe cnoBo Mocna ®epgepaTuBHon Pecnyonukmn lrepmanua

B Poccuiickon Pepepauumn Banstepa FOpreda LUMUOA gnga cneunanbHOro Bbinycka

XypHana «PycCKni UHXXeHep», NoCBsLWeHHOro NAHHOBepCKOU spMmapke

YBaxaemble uutarenu!

[aHHOBEpCKas spmMapka Npa3gHyeT B 3TOM roay cBoe 60-netume. Bnep-
Bble OoHa npowsa B 1947 rogy noj, HasBaHWEM «IKCMNOPTHaA apMapka B
laHHoBepe». CerogHsa aHHOBepckasa fpMapka, B KOTOPOW MPUHUMAKOT
yyacTue cBbie 6100 akcnoHeHToB u3 6osiee 4em 60 cTpaH, ABNSIETCH 04~
HUM U3 BaXXHENLLINX MUPOBBIX COOLITUI B 0612CTN TEXHOJIOMUNA.

OHa npepocTtaBnsieT GopyM AN HOBbIX, MYTEBOAHbLIX TEXHONOrMn. Ha
FaHHOBEPCKOW SpMapKke NpeanpuaTus Co BCEro Mmpa NpeacTaBigaoT Tex-
HWYECKME WHHOBALMW, COBPEMEHHbIE TEHOAEHLMU U HOBEWLUME HOY-Xay
D1 BCeX BeayLMx 06nacTei NpOMbILNEHHOCTU, BbIXOOA MNPy 3TOM 32
pamMKu OTOenbHO B3sTOM oTpacnu. MNMoatomy MaHHOBepckas apmapka —
naeanbHOe MEeCTO, Ae MOXHO NMokasaTtb cebs napTHepam Co BCEro Mupa.

BOCTOYHLIVI KOMUTET repMaHCcKon SKkoHOMMKK npoBo3rnacun 2007 rog,
«fogom Cnbupu B lepmaHunm». B ero pamkax asToputeTHasa generauuyst n3
Cubupu npenctaBut 16 anpens cBoW pernoH Ha MMHHOBEPCKOW apMapke.
OTOT NPOEKT 3HAKOMUT LLUMPOKUE KPYrM FrepMaHCKOM OBLLECTBEHHOCTU Y
JIMLL, YMOSTHOMOYEHHbIX MPUHMMAaTL PeLleHnst B 061acT SKOHOMUKU, ¢ Cu-
OUPbIO KaKk PErMOHOM C COBPEMEHHOWM 1 Pa3BMBaIOLLECH 3KOHOMMUKOW.

Kenaw poOCCUMNCKUM YHaCTHUKaM HblHELIHEN [AHHOBEPCKOW SpMapKu
BCAYECKMX YCMEXOB B HaNaXXMBaHUM Pa3HOOOPa3HbIX KOHTAKTOB U 3aKJlio-
YeHun NpubLIIbHBIX 4OrOBOPOB. PacluvpeHne poccuiicko-repmMaHckmx 1
MeXAYHapOOHbIX 9KOHOMUYECKUX CBA3EN MO-MPEeXHEMY OTKPbIBAET Or-
POMHbIE NEPCMNEKTUBBI.
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Greetings by Mr. Victor Khristenko,
Minister of Industry and Energy of the Russian Federation,
to participants of Hannover International Industrial Fair's

Hannover International Industrial Fair is always a world-scale event. The
number of participants in the fair, points they debate, investment project
portfolio are growing year by year.

Traditionally, the Hannover fair creates a basis for steady international
relations, gives an impetus to the economic and industrial cooperation
strength development, promotes a dialogue and strengthening of partner's
relations among the participants; among them, there are representatives of
various countries and biggest world companies. It fully serves Russia's
strategic interests.

In 2007, Russian Exposition develops the successful experience of
country's participation in the fair represented as "partner country” in 2005
and large-scale representation in 2006. The strategic purpose for continu-
ous country's participation in the largest industrial fair is the stimulation of
domestic industry's innovative activities, outer market promotion for com-
petitive products, assistance to the cooperation and investment coopera-
tion development.

Russian Exposition at Hannover 2007 fully reflects state policy toward
the development of hi-tech sectors within the home industry.

We should abandon the existing stereotypes of Russia as the exclusive
provider of fuel and power resources, whilst Germany is not exclusive
industrial supplier.

Actually, our German partners take active part in joint energy projects,
including infrastructural ones; moreover, the Russian industry actively step-
ping in world and European industrial communications. Such integration
should result mainly in new joint projects, which (it is safe to say) will be dis-
cussed during Hannover Fair.

Welcome speech of Mr. Walter Jiirgen Schmidt,
Ambassador of the Federal Republic of Germany
in the Russian Federation, for the special edition

of Russian Engineer Magazine dedicated to Hannover Fair.

Dear readers!

This year Hannover Fair celebrates its 60th anniversary. For the first
time it was held in 1947 and was called «Export Fair in Hannover».
Nowadays Hannover Fair is one of the most significant global events in the
field of technologies with more than 6100 exhibitors from more than 60
countries taking part in it.

It grants a forum for innovative, leading technologies. At Hannover Fair
enterprises from all over the world present technical innovations, current
trends and the latest know-how for all leading fields of industry, exceeding
at that the bounds of a single branch. Therefore, Hannover Fair is a perfect
place to show one's worth to the partners from all over the world.

The Eastern Committee of German economics announced the year
2007 «Year of Siberia in Germany». Within its bounds on April 16 the author-
itative delegation from Siberia presents its region at Hannover Fair. This
project presents Siberia as a region of present-day and developing eco-
nomics to the wide circles of German public and to the persons authorized
to make decisions in the field of economics.

I wish Russian participants of this Hannover Fair every success in estab-
lishment of various contacts and conclusion of profitable agreements.
Expansion of Russian-German and international economic relations still
offers great opportunities.




Anekcevi JIABPOB,
npe3ungeHT 3AO «BHeLuaBnakocmMocC»,
npogeccop, AOKTOP 3KOHOMUYECKNX HayK
Alexey LAVROV,
President of «Vneshaviakosmos»,
Professor, Doctor of Economic Science
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MuHUCTEPCTBO NPOMBILLUIIEHHOCTU U 3HEPreTUKN
Poccuiickori degepaynn n BHelwaBnakocMocC B TpeTuii pas
cTasn opraHn3aTropamun e GUHON POCCUNCKON 3KCNo3nunn
Ha Hannover Messe. MacwrabHoe poccuiickoe y4acTtue

B Ka4YecTBe CTpaHbI-napTHepa B 2005 rogy n o6bemHas
poccuiickas akcno3uyns B 2006 rogy onpeaenuiu
Ka4YecTBeHHO HoBoe rnpucyrcreune Poccun Ha Hannover
Messe. Y B pa3ButTue ycneLiHOro pocCUNCKoro y4yactusi

Ha sspMapkKe B 3TOM rogy B naBuniboHe Ne 27 Ha nnowann
6o0see 2500 kB. M NpeAcTaBsiIeHa poccuiickasl 3KCrno3nuusi,
OCHOBHasl HanpaBJ/1IeHHOCTb KOTOPOW — UHHOBaLUu

Y KOHKYPEHTOCNOCOOHas npoAyKLnNs BbICOKOTEXHOJIOMMYHbIX

oTpacJsiei NPOMbILLJIEHHOCTH.

B Poccun Bcerga akTyanbHble
npo6aembl BHEOPEHUS BbICOKUX TEX-
HONOMMN N 3PPEKTUBHOIO NUCMOSb-
30BaHM1s HAY4HO-TEXHNYECKOro, NPOo-
M3BOOCTBEHHOr0, WHTENNeKTyab-
HOro noOTeHUManoB B nocnegHee
Bpems npuobpenn ocobyio 3Ha4u-
MOCTb, MOCKOJIbKY CTpaHa caenana
McTopuyeckmin BblGOp cTpaTernun
CBOEro pasBuUTUS B LONATOCPOYHHOMN
nepcnexkTuBee.

MoaTtomy npaBuTenbcteo Poc-
cuiickon Pepepaumm nepeooyepes-
HOV 3a4a4€el CTPYKTYPHOM NONTUKN
CYMTaeT MOBbILEHNE WHHOBALMVOH-
HOM aKTMBHOCTWM W CTUMYIMPOBA-
HMEe BbICOKOTEXHOJIOTMYHOIO CEKTO-
pa 3KOHOMMKM.

MNMocnepoBaTenbHOE 3aMelleHne
6a3UCHBIX TEXHONOIMIA Kak OCHOBBI
TEXHOJIOMMYEeCKOro pasBuUTUS OCY-
LLECTBNSAETCS MyTEM CO34aHUs one-
pexawowmx HayYHO-TEXHUYECKUX,
KOHCTPYKTOPCKUX, TEXHOOMMYECKNX
M MHBECTULUMOHHLIX 3a4eJ10B, ABNs-
IOLMXCS BaXHENLWNM CcTpaTermyec-
KM PECypCoM Ans peannsaumm on-
TUMUCTUYECKOWN KOHLUENUMN pas3Bu-
TN 9KOHOMUKK 1 Bypyuiero 6naro-
noJsly4nst POCCUIACKOro obLLecTBa.

B ocHoBe Hay4HO-TEXHUYECKMX,
KOHCTPYKTOPCKUX M TEXHOOrn4ec-
KUX 3a4en0B nexat GyHaaMeHTasb-
Hbl€ NCCNEeA0BaHMS, OXBaTbIBaKOLLME
LUINPOKMIA CMEKTP HanpasJ/IiEHW COB-
PEMEHHOM HayKn. IMEeHHO B pe3synib-

TaTe OOCTUXEHWUIA POCCUIACKONM Hay-
K1 ObISIN OCYLLLECTBJIEHBI MPOPbLIBHbIE
TexHonormm B 061acCTU pakeTHO-
KOCMUYECKOW, aBMaLMOHHOW, na-
3EepPHOI TEXHUKW 1 ap.

PeweHne counanbHO-3KOHOMMU-
YeCKNx 3a4a4, CTOSALLMX CErogHs ne-
pen poCCUNCKUM 0BLEeCcCTBOM MoO-
XeT OblTb HANAEHO TOJIbKO Ha MyTu
dopMnpoBaHna MexaHmama adp-
GEeKTUBHOro  GYyHKUMOHMPOBAHUSA
NPOM3BOACTBEHHO-NPEANPUHMUMA-
TEeNbCKOro CekTopa POCCUNCKOMN
3KOHOMMKN HA OCHOBE MHTErpupo-
BaHNSA BbLICOKMX PECYPCHbIX MOTEH-
LLManoB CTPaHbl N HAYKOEMKUX TEX-
Honoruii. MMeHHo aTum 1 obycnos-
JleHa TeMa POCCUMNCKOro y4acTus Ha
Hannover Messe 2007.

B coOTBETCTBUM C KOHLEMUMEN
POCCUINCKON 3KCno3numn onpene-
NeHbl NATb TEMATUYECKNX HanpaBne-
HWIA: MTHHOBALUMOHHbIE TEXHONOMN U
npoayKkunsi, NPUMEHsIEMbIE B TOM-
JINBHO-3HEPreTU4eCcKOM KOMMJIEKCE;
CO3[aHNEe COBPEMEHHbIX TPaHCMO-
PTHbIX CPEACTB; HOBblE MaTepuarbl;
MHOOPMALMOHHBLIE CUCTEMBI U CPEa-
CTBa nepepayn MHbopmauun; pas-
paboTka 1 TpaHchepP WUHHOBALIMOH-
HbIX TEXHONOTUIA.

B nepeBom pasgene 6ynyt
npeacTaBneHbl 3NeKTPOCTaHUMN ”
3HepreTnyeckne yCTaHoOBKU, CUCTe-
Mbl nepepaboTkn n rasmdurkaumn
TBepAbix Toname (SALUT MMPP),
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Ministry of Industry and Energy of the Russian Federation
and «Vneshaviakosmos» for the third time have become
organizers of the united Russian exposition at the Hannover
Trade Fair (Hannover Messe). Large-scale Russian participa-
tion as a country-partner in 2005 and its massive exposition
in 2006 have defined qualitatively new presence of Russia at
the Hannover Fair. This year, in addition to further develop-
ment of successful Russian participation in the Trade Fair,
the united Russian exposition is presented in Pavilion No. 27
within the area of more than 2500 sq. m. Its basic orientation
is submitted to innovation and competitive production of hi-

tech industries.

According
to the historical
choice of Russia

Recently the invariably actual
Russian problems of high technolo-
gy introduction and efficient use of
scientific, technical, industrial and
intellectual potential have become
significantly important as the coun-
try has made a historical choice of
its development strategy in the
long-term perspective.

Therefore the increase of innov-
ative activity and stimulation of hi-
tech economy sector is considered
by the government of the Russian
Federation to be a priority of struc-
tural policy.

Consecutive replacement of the
basic technologies, being the fun-
damental basis for technological
development, is carried out by the
creation of advanced scientific,
technical, design, technological
and investment beginning defined
as the major strategic resource for
realization of the optimistic concept
of economy development and
future well-being of the Russian
society.

Such scientific, technical,
design and technological beginning
is based on the fundamental
researches covering a wide spec-
trum of contemporary science
trends. In particular, resulting from
the Russian scientific achievements
some break-through technologies
in the field of space-rocket, aviation

engineering, laser technics, etc.
have been put into effect.

The solution of any social and
economic problems facing the
Russian society today can be found
only in the formation of effective
industrial and enterprise sector
functioning mechanism of the
Russian economy based on the
high resource potential and high-
end technology integration of the
country. Namely this issue has
determined the theme of the
Russian participation in the
Hannover Trade Fair 2007.

According to the Russian expo-
sition concept five thematic direc-
tions have been defined: innovative
technology and production, used in
the fuel and energy complex; cre-
ation of the up-to-date vehicles;
new materials; information systems
and transmission facilities; develop-
ment and transfer of innovative
technology.

The first section will provide data
on power stations and power instal-
lations, solid fuel processing and
gasification  systems  (SALUT
MMPP), construction projects of
marine platforms for the shelf oil
and gas production, project of the
floating power unit with two reactor
facilities (Sevmash), project of the
new technology in the field of elec-
tric power generation, projects in




NPOEKTbl CTPOUTENLCTBA MOPCKUX
nnatdopm ons wenbpoBoii 4oObLIHK
HedTW M rasa, NPOEKT nnaByyero
9Heprobsioka ¢ ABYMSI peakTOPHbI-
Mn ycTaHoBkamu (Sevmash), HoBble
TexXHonormm B obnactv NPou3BOA-
CTBa 3JIEKTPO3HEPIrUM, MPOEKTblI B
0651acTn HETPAAMLMOHHON SHepre-
Tnkn (RAO UES of Russia), camo-
noaobeMHble NiaByyne 6ypoBbIe yC-
TaHOBKW ANl OCBOEHUs HedTeraso-
BbIX MECTOpOXAeHUN Ha wenbde
apKTUYECKMX MOPEN, MPOEKT co3aa-
HUSI MOPCKMX Nef0CTONKNX CTaumo-
HapHbIX NNaTpopm 1 pas3BeaovHON
ycTaHoBKM (Zvezdochka), cpencrtea
pa3Benky M [o6blun yrneBonopo-
[0B Ha Mopckom wenbde (CMSTS),
omarHocTudyeckoe obopypoBaHue
ona  HedTenpoBOAOB, MPOEKTHI
CTPOUTENLCTBA U PEKOHCTPYKLUMK
MarucTpanbHblx TpybonpoBoaos
(Transneft), aBTOMaTM3MpoOBaHHbIE
CUCTEMbI TEXHMUYECKOrO N KOMMEp-
4YecKOro yyeta 9NEeKTPO3HEPruu
(Nizhny Novgorod Factory n.a.
M.Frunze).

Bo BTOpOM pasgene, B HaCTHOCTH,
[LEMOHCTPUPYIOTCS: NPOEKT CO3aaHNs
CeMeNncTBa POCCUNCKUX PernoHasnb-
HbIx camoneToB Superjet 100, npoek-
Tbl MO MPOW3BOACTBY aBMALMOHHbIX
KOMMOHEHTOB B PaMKax MeXayHapoa-

HOW MPOMBILLNIEHHON Koornepaumn ¢
yyactnem Airbus, EADS Socata,
Augusta n gpyrux, (United Aircraft
Corporation), NpoekTbl NPOEKTUPOBA-
HWUS, NPOW3BOACTBA U MOAEPHU3a-
UMM FPaXAaHCKMX MOPCKMX CyAoOB
(Admiralty Shipyards, Zvezdochka u
Sevmash, CMSTS).

B paspene «<HoBsble maTepuansl»
OynyT npencTaBneHbl MaTtepuanbl
Ha OCHOBE TUTaHa, aloOMUHUSA U NX
CNNaBoB, a TakxKe U3OeNnNs U3 HUX
(VSMPO-AVISMA), xaponpoyHble
Cnnaebl N NOKPbITUS, KOHCTPYKLN-
OHHble TepmonnacTbl 1 neHonnac-
Tbl, MNOMMMEPHbIE MOKPLITUA W
paguonorfaowapoume matepuansl
(VIAM), npoekTtbl pa3paboTkm HO-
BbIX MaTepuanos C YyAy4LUEeHHbIMA
CBOMCTBaMWM Ans asma- U cyno-
cTpoeHus (TsAGI).

B 4yeTBepTOM pasgene OEeMOH-
CTPUPYIOTCH: MPOEKT CO34aHus, pas-
BUTUS U LLENEBOr0 WCMNONb30BaHMUS
HaBUrauyoOHHOM KOCMMUYECKOW CUC-
Tembl [TIOHACC (RISDE), kocmuyec-
Kue annapatbl, CUCTEMbI Y KOMINEK-
Cbl CMYTHUKOBOM CBS3W U peTpaH-
cnaumm nHdopmauunm, CrnyTHUKOBOM
reogesvn, HasBuraumm, KOHTPONSA
COCTOSIHUSI aBapuiiHbIX OOBLEKTOB,
ynpaeneHus ABMKEHNEM TPaHCMop-
Ta (NPO PM), TeNEKOMMYHMKALMOH-
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Hble CMYTHMKOBbIE CUCTEMbI, CUCTE-
Mbl 3KOJIOrM4eCKOro MOHUTOPWUHra,
NPOoEeKTbl UCCNeaoBaHns NPUPOAHbLIX
pecypcos 3emnu (Khrunichev Space
Center), nporpaMmbl 3KOIOrM4E€CKOo-
roO MOHUTOPWUHra, NPOeKTbl CCcneno-
BaHWS NPUPOAHbLIX PecypcoB 3emMnu
(VNIIEM), a Takxe WHOOPMaLMOH-
Hble TEeXHOJIOrnn, rnpmuMmeHdaemble B
npombiwneHHocTu (IVG ITT).

PaspaboTke 1 TpaHcdepy NHHO-
BALLMOHHbIX TEXHOJI0rnMn nocedLwle-
Hbl, B YaCTHOCTW, 3KCMNO3nmummn
Rosoboronexport, Moskow Industry
n Saint Petersburg Industry.

PaboTta poccuiickor 3kKcnosu-
U1 yxe TPaguLMOHHO COMpPOBOX-
JaeTcs HaCbIWEHHOW OenoBOoW
nporpamMmoii, OCHOBHOE MECTO B
KOTOPOW 0TBEAEHO Poccmncko-rep-
MaHCKOMY MPOMBbILLIEHHOMY OpPY-
My, OpraHm3oBaHHOMY npu non-
Oep>XKe HeMeLKUX MPOMbILLNIEHHbIX
coto3oB BDI v BDLI.

OpraHn3aTopbl POCCUINCKOM 3KC-
nosnumm ybexnaeHbl, 4TO CTOJb
MaclwTtabHoe ydactue Poccum Kak
CTPaHbl NepenoBbiX BbICOKUX TEXHO-
normn Ha Hannover Messe 2007
OyneT cylw,ecTBeHHO cnocobCcTBO-
BaTb Aa/ibHeWLeMy pasBuUTUIO POC-
CMﬁCKO-FepMaHCKMX SKOHOMU4YecC-
KX OTHOLUEHWIA.
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the field of unconventional power
engineering (RAO UES of Russia),
self-elevating floating drilling rigs
for the development of oil-and-gas
deposits on the shelf of the Arctic
seas, project of marine sleet-proof
stationary platforms and prospect-
ing system (Zvezdochka), facilities
for the sea shelf hydrocarbon
exploring and production (CMSTS),
diagnostic equipment for oil
pipelines, construction and recon-
struction projects of the trunk
pipelines (Transneft), automated
systems of technical and commer-
cial electric power accounting
(Nizhny Novgorod Factory n.a.
M.Frunze).

In the second section, in partic-
ular, the following projects are intro-
duced: the project of the Russian
regional airplanes Superjet 100,
aviation components manufacture
projects in the context of interna-
tional industrial cooperation with
the assistance of Airbus, EADS
Socata, Augusta and others,
(United Aircraft Corporation), pro-
jects of designing, manufacture
and modernization of civil sea crafts
(Admiralty Shipyards, Zvezdochka
and Sevmash, CMSTS).

The section «New materials» will
present the materials based on the
titan, aluminium and their alloys, as
well as their products (VSMPO-
AVISMA), heat-resistant alloys and
coverings, constructional thermo-
plastic and foam plastic, polymeric
coverings and radio absorbing
materials (VIAM), projects of the
new materials with improved prop-
erties for aircraft and shipbuilding
(TSAGI).

In the fourth section the pro-
jects of building, development and
task-oriented usage of navigation
space system GLONASS (RISDE),
spacecrafts, satellite communica-
tion and retransmission complexes
and systems, satellite geodesy,
navigation and emergency unit
state control systems, traffic con-
trol (NPO PM) and telecommunica-
tion satellite systems, ecological
monitoring systems, natural

resources research projects
(Khrunichev Space Center), eco-
logical monitoring programs, nat-
ural resources research projects
(VNIIEM), and also the new infor-
mation technology used in industry
(IVG ITT) are demonstrated.

Expositions of Rosoboronexport,
Moscow Industry and Saint Petersburg
Industry are devoted particularly to the
development and transfer of innovative
technology.

Russian exposition is traditional-
ly accompanied by the very rich and
extended business program with its
main part devoted to the Russian-
German industrial forum, which is
organized with the help of German
industrial unions BDI and BDLI.

Organizers of the Russian
exposition are convinced that
such large-scale participation of
Russia, as the country of
advanced high technology, in the
Hannover Trade Fair 2007 will sig-
nificantly contribute to the further
development of the Russian-
German economic relations.
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MOCKBA -
HAYKA U TPOMBILLJIEHHOCTb

O KONneKTUBHOWM 3KCNO3nLK NpeanpusTU N opraHn3aunii
HayyYyHO-NMPOMbILLJIEHHOro KOMIJieKkca poCCUUCKOU CTONMNLbI Ha spMapke B [aHHOBepe

KOpunii XXUPHOKJIEEB, Ha4yanbHUK YnpaBiaeHus:
nMugKkeBou nosnTuku [lenaprameHTa Hayku
Y IPOMBILLUJIEHHOU NOINTUKN ropoga MockBbl
Yury ZHIRNOKLEEV,
Chief, Department of image policy,
Administration of science and industry policy, Moscow

MexayHapoaHas aHHoBepckas
NPOMBILLSIEHHAsA ApMapKa CEroaHs —
3TO KpynHenwunm B mupe ¢Gopym
TEXHONOrniA, KOTOpbIi 06beanHSET
13 BemyLmx MexXayHapOaHbIX BbIC-
TaBOK W OXBaTbiBaeT MPaKTUYECKn
BECb CMEKTP MPOMBbILLIEHHbIX Tex-
HONOMMI, NOKa3biBas UX B AENCTBUN
M MexXoTpacneBon B3aMMOCBSA3N.
Ha HANNOVER MESSE cobupaeTcs
BbICLLUNIA MEHEeO)XMEHT BCEX OTpac-
Neil NPOMBbILLNIEHHOCTM 1 BuU3Heca,
OEMOHCTPUPYIOTCA TEXHONOrmyec-
K€ HOBWHKMW, HOBble NepcrnekTuB-
Hble Pa3paboTkM N MHHOBALMOHHbIE
npoekTbl. B nocnegHwe rogbl n3
knaccuyeckom spmapkn HANNOVER

MESSE npespatunack B nnatpopmy
nnsi obMeHa OnbITOM U pacLUMpPEHMs
MeXOyHapOAHOM NHTErpaumm B pas-
JINYHbIX 06/1aCTAX HAYKU 1 NMPOMBbILL-
JNIEHHOCTW.

YyacTme 3KCcnosnumm MOCKOB-
CKMX MPOMBILLSIEHHbIX Npeanpus-
TUA N Hay4HbIX OpraHudauuin B
HANNOVER MESSE ctano yxe
TPAaOULUMOHHLIM — 3TO OT/IN4YHas
BO3SMOXHOCTb AN NPOABMXKEHUS
BbICOKOTEXHOIOMMYECKUX pa3pa-
O0TOK MOCKOBCKUX MPeanpusaTuii
Ha MeXAyHapOoAHbIA PbIHOK U yC-
TaHOBNEHUSA NAPTHEPCKUX CBA3EN
0719 pa3BUTUS COBMECTHbIX UHBEC-
TULMOHHBIX NPOEKTOB.

Yyactme 3KCcnosuumm cTonuvubl
Poccun B «lfaHHOBepckom spmap-
ke—2007» npeayCMOTPEHO MJIAHOM
BbICTABOYHO-SIPMAPOYHbIX U KOHT -
PECCHbIX MEPONPUSATUIA HA HbIHELL-
HWIA rofd, NPOBOAMMbIX MOA NaTPo-
HaTOM npaBuTeNnbCcTBa MOCKBBI, ”
OCYLLECTBASETCS NPU YaCTUYHON
dMHAHCOBON NoanepXxke npasu-
TenbcTBa ropoaa.

B aToM roay KOMMEKTUBHBIN
CTEeHA, opraHmM3auuin Hay4HO-Mnpo-
MbILLJIEHHOrO KoMmrekca MOCKBbI
pPa3MecTUTCS Ha BbICTABOYHOM MJ10-
wanm 200 k.M B naBuiboHe Ne 27 B
COCTaBe POCCMNCKOMN 3KCAO3NLMN.

KonnektveHas akcnosuums «Mock-
Ba — Hayka M MPOMbILLIIEHHOCTb»
npeacTaBnaseT CTOAMUY Kak Kpymn-
HENWNI Hay4HbIi M APOMbILLSIEH-
HbIA LEHTP CTONWUbl: OEMOHCTPU-
pyeT MHOroobpasune AesaTeNbHOCTH
MU HAY4YHON MbICNW; HAYYHO-TEXHM-
yeckne AOCTUXEHUS, WHBECTULN-
OHHbIEe NMPOEKTbI N TEXHONOMMN.

Okcno3numsa chpopmMmpoBaHa no
HanpaBneHuaM, npeacTaBieHHbIM
Ha MaHHOBEpPCKOM ApMapkKe:

— 3HepropecypcocbepexeHne
M  anbTepPHATMBHbLIE MCTOYHUKMN
SHEepruv n ToNInBea;

— MPOMBILLMIEHHbIE N NPOU3BOA-
CTBEHHbIE TEXHOJIOMNU;

— QneKTPOHMKa, cCpencTea CBA-
31, UHPOPMALIMOHHBIE TEXHONOMNU;

— 3KONOorus, oxpaHa OKpyxato-
wen cpenbl;

— HaHOTEXHOJNOrnU.

Bce npepncraBneHHble 3KCrnoHa-
Tbl U UHBECTULMOHHbBIE MPOEKTbl —

KOMMEPYECKN BbIFrOAHbLIE, MPOLUIN
3KCMNEepTU3Y U KOHKYPCHbIN OTOOP B
pamkax peanusauum ropoackoro
3akasa.

HayyHO-TexHM4yeckmne paspa-
60TKN, MHBECTUUMOHHbLIE MPOEKTbI
npeacTaBneHbl B BUAE HATYPHbIX
06pasLoB, AeCTBYIOLLMX MAKETOB.
JOononHAT aKCno3numio BbICTABKN
TemaTuyeckme 1 UnNoCTpaTUBHbIE
NAaHLWeThbl, BUOEO- U KOMMbIOTEP-
HbI NOKa3.

Cpeamn y4aCcTHMKOB KOJMNEKTUB-
HOW 3KCNO3NLMU KPYMHbIE Hay4yHO-
NPOMbILLSIEHHbIE NPeanpuUaTUS un
BeAyLMe By3bl 1 HAYYHbIE MHCTUTY-
Tbl MockBbl, Takne kak: BHUUNXT
dryn (Bcepoccuiickmini Hay4HoO-
nccnenoBaTeNbCKUM UHCTUTYT XU-
Muyeckon TexHonorun); Ob6beam-
HEHHbIN NHCTUTYT BLICOKUX TEMME-
patyp PAH; UHWUWAT (dryn
«UHNWN aBTOMatukn mn rugpasnm-
kn»); OAO «<HUMBK nm. M.A. Kap-
ueBsa» (Hay4yHO-uccnegosaTtenb-
CKWUA WHCTUTYT BbIYUCANTENBHbIX
komnnekcor); PIY HedpTtn mn rasa
mm. N.M. TybkmHa (TexHonapk —
ly6kuHckMiA yHUBepcuTeT); MITY
mMm. H.D. baymaHa (MockoBckuii
rocyaapCTBEHHbIA  TEXHWUYECKUN
yHuBepcuteT nmeHn H.D. bBayma-
Ha); MUP3A (Mockosckuii rocyaap-
CTBEHHbIN MHCTUTYT PagnoTexHU-
KW, 3NIEKTPOHMKU W aBTOMATUKN);
MATU-PI'TY nm. K.3. Llnonkoscko-
ro (TEXHUYECKUA YHUBEPCUTET);
MIYTY (MockoBckuin rocypap-
CTBEHHbIN YHMBEPCUTET TEXHOJO-
run n ynpasnenus); MMCnC (Moc-
KOBCKWIA WMHCTUTYT CTain M cnna-
BoB); MHIMK «ABnoHuka»; 3A0
«Mukpobop»; Pryn «Hay4yHo-npo-
M3BOACTBEHHbIN LEHTP «Burcrap»;
OAQO PBBT (dPoHpoBas 6upxa Bbl-
COKNX TEXHONOINIA).

Paspen «Manoe MHBECTULMOH-
HOe npeanpuHUMaTenbLCTBO rOpo-
na MockBbl» npeacTaBnsaeT Koi-
NIEKTUBHYIO 3KCMO3ULUMIO MasbIX
MHHOBALMOHHbLIX  NPeanpuaTun,
chOopMMPOBAHHYIO NO Hanpasne-
HUSIM: HQHOTEXHOJIOI MM, HAHO3NEKT-
pOHMKa, TeXHONOrMM GesonacHoc-
™, OMOMEeOUNLNHCKNE CUCTEMBbI,
CUCTEMBI 3KOJIOTMYECKOrO MOHUTO-
puHra, IT-texHonorum.
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Today the International Hannover
Industrial Fair is the largest technol-
ogy forum in the world united 13
leading international exhibitions and
covered almost the whole range of
industrial technologies demonstrat-
ing their action and inter-branch
relations. The top management of all
branches of industry and business
arrives to HANNOVER MESSE to
demonstrate newly-designed prod-
ucts, new perspective developments
and innovation projects. For the

tific ideas; scientific and technical
progress, investment projects and
technologies.

The exposition is executed
according to the directions pre-
sented at Hannover Fair:

— energy-and-resources sav-
ing and alternative sources of ener-
gy and fuel;

— industrial and manufacturing
technologies;

— electronics, communication
facilities, information technologies;

presented in the form of full-scale
samples, functional models. The
exposition will be supplemented
with thematic and illustrative chart
boards, video- and computer
demonstration.

The largest scientific and indus-
trial enterprises, leading universi-
ties and research institutes of
Moscow are among the partici-
pants of the exposition: All-russian
Research Institute of Chemical
Technology (FSUE <«ARRICT»);

MOSCOW -
CIENCE AND

INDUSTRY

On collective exposition of science-and-industry
enterprises and establishments of Russian capital in Hannover Fair

recent years, HANNOVER MESSE
always being a traditional fair turned
into a platform for experience
exchange and expansion of interna-
tional integration in different branch-
es of science and industry.

Participation of Moscow indus-
trial enterprises and scientific orga-
nizations in HANNOVER MESSE
has already become traditional — it
is a perfect opportunity for promo-
tion of high-technology develop-
ments of Moscow companies to the
international market and establish-
ment of partnership relations for
development of joint investment
projects.

Participation of the exposition of
Russian capital in «<Hannover Fair —
2007~ is stipulated by the schedule
of exhibition-and-fair and congress
arrangements for this year con-
ducted under the patronage of
Moscow Government and realized
under its partial financial support.

This year the collective stand of
science-and-industry enterprises
of Moscow will take an exhibition
area up to 200 m2 in the pavilion
No.27 within the bounds of Russian
exposition.

Collective exposition «<Moscow —
science and industry» presents the
capital as the largest scientific and
industrial center, demonstrates
great variety of activities and scien-

— ecology, environment pro-
tection;

— nanotechnologies.

All the exhibits and investment
projects presented are commer-
cially profitable, undergone expert
review and competitive selection
within the bounds of realization of
the municipal order.

Researches and develop-
ments, investment projects are

/

Scientific Association for High
Temperatures RAS; ZNIIAG FGUP
«ZNII for  automation and
hydraulics»; OJSC «NIIVK named
after M.A. Kartsev» (Scientific and
research institute for computer
systems); RSU of Oil and Gas
named after I.M. Gubkin (Techno-
park — Gubkin University); MSTU
named after N.E. Bauman
(Moscow State Technical University
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MpenctaBuTeENM MOCKOBCKOWN
generaumm nNpuMyT akTUBHOE
yyacTne B OENOBOM Nporpamme
BbICTaBku. 16 anpens cocrTouTcs
KOHPepeHumsa «MIHHOBaUUM U KOH-
KypeHTocnocobHas npoayKuus
BbICOKOTEXHONOMMYHbIX OTpacrien
npomsbIWeHHocTn». KoHdepeH-
LUMs NoAroToOBMIEHA opraHn3aropa-
MU POCCUINCKOMN 3KCAO3ULUN Ha
[AHHOBEPCKOM  MPOMBbILLUNEHHON
spMapke COBMECTHO C repMaH-
cknum CoOl030M aBMALMOHHO-KOC-
MNYECKON NPOMBILLNIEHHOCTU, rep-
MaHckum Col030M CcyaoCTpouTesb-
HO MPOMBbILLUNEHHOCTN U KOHLEpP-
Hom EADS. 17 anpens B pamkax
nposeaeHns Poccuincko-repmaHc-
koro gHa Ha HANNOVER MESSE
cocTouTCa  KOHdepeHuusa no
ANEeKTPOTEXHNKE COBMECTHO ¢ Co-
I030M 3/IEKTPOTEXHUYECKOWN MpPO-
MbILLNIEHHOCTN fepMmaHun.
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named after N.E. Bauman); MIREA
(Moscow State Institute of
Radioengineering Electronics &
Automation); MATI-RSTU named
after K.E. Tsiolkovsky (Technical
University); MSUTM (Moscow
State University of Technologies
and Management); MSISA
(Moscow State Institution of Steel

German Union for shipbuilding
industry and EADS Concern. On
April 17 within the bounds of
Russian — German day in HAN-
NOVER MESSE the Conference
of Electrical Engineering orga-
nized together with the Union of
electrical industry of Germany
will be held.

11

and Alloys); MRPC «Avionika»;
CJSC «Microbor»; FSUE «Scientific
Research Center «Vigstar»; OJSC
RHTSE («Russian High-Tech Stock
Exchange»).

«Small investment entrepre-
neurship of Moscow» section pre-
sents a collective exposition of
small innovation enterprises orga-
nized according to directions:
nanotechnologies, nanoelectron-
ics, safety technologies, biomed-
ical systems, systems for ecologi-
cal monitoring, IT-technologies.

Representatives of Moscow
delegation will take an active part
in business program of the exhi-
bition. On the 16th of April the
Conference «Innovations and
competitive products of high-
tech branches of industry» will be
held. The Conference is prepared
by the organizers of Russian
exposition together with German
Union for aerospace industry,
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/ Atnac texHonoruun «Mockesa — basapus»
Ha MAHHOBEpPCKOU NPOMBbILLJIEHHON ipMapke

B 2001 rogy cTtapToBas M YyCrnewHO pa3BMBAETCS COBMECTHbIN
npoekT npaeBmuTenbcTB Mockebl U baBapun «ATnac TexHONOrmn
«Mocksa — baBapus», COOENCTBYIOLLMIA PA3BUTMIO MEXOYHAPOAHOM N
MEXPErnoHaabHOM Hay4HO-TEXHONOMMYECKOM 1 MPOMBILLUIIEHHON KO-
onepaunu nNpeanpuaTUin N Hay4HbIX LLEHTPOB ABYX PErMOHOB.

MpoBarigepamu npoekTta asnasioTca LleHtp «BeicTtaBka-Cepsuc»
(Mockea) 1 komnaHus «bariepH MIHHoBaTMB» (HiopHOepr).

BceMm xenawowmm npepoctasnseTcs cbanaHcuMpoBaHHbIN Habop
YCNyr, NO3BOJIAIOLLNX HE TONBKO PasMecTuTb MHGOPMAaLMIO O CBOUX
TEXHOJIOMMYECKMX HOBUHKAX, HO U HANTM 3aMHTEPECOBAHHbIX NApPTHE-
poB. Ha cerogHsilHWIA aeHb B 6a3ax AaHHbIX MPoeKTa (Ha PycCKoM,

CEPBUC

TECHNOLOGIE ATLAS MMOCKBA

«Technologies Atlas «Moscow — Bavaria» \

at the Hannover industrial fair

The joint project of the Moscow and Bavaria Governments
«Technologies Atlas «<Moscow — Bavaria» started in 2001 and now it is
successfully developing. It contributes to the development of interna-
tional and interregional scientific and technological cooperation of
enterprises and scientific centers of two regions. The center
«\lystavka-Service» (Exhibition Service) - Moscow — and the company
«Bayern Innovative» (Nurnberg) are the providers of the project.

All interested people are provided with a well-balanced complex of
services that permits not only to place information about their techno-

SAYERN aAtnac TExHONOMMA

logical know-how but also to find interested partners. Up to now in the
databases of the project it is published (in Russian, German and
English languages) with free access above 1500 of such proposals of
different industrial directions.

Unique analytical program product «Innovations Integrator», inte-
grated into «Technologies Atlas» gives to the author the possibility to
get the on-line assessment of profitability and potential hazards con-
nected with the realization of his innovation. Moreover a special eco-
nomical knowledge is not requested.

In the period of annual Hannover International Industrial Fair (16-
20 April, 2007) «Technologies Atlas» will present the projects of its
partners at the collective stand of the scientific and industrial complex
of Moscow city (pavilion 27, stand A21). You can familiarize yourselves
with Bavarian segment of project having a look at stands of our
Bavarian partner (pavilion 2, stand A54 and pavilion 13, stand E56).

We invite you to cooperation! j

LleHTp «BbicTaBka-CepBuc»
www.exhib-service.ru
info@exhib-service.ru

HEMELKOM U aHITIMIACKOM 63blkax) B pexmme cBOOOOHOro aocrtyna
onybnukoeaHo okosio 1500 Taknx npeanoXxeHuii pasnnMyHom oTpachne-
BOW HANpaB/EHHOCTW.

OpurvHanbHbI aHaNUTUYECKUin NpPorpaMmMHbIA NPoayKT «MH-
Terpartop |/|HHOBaLI,I/II7I®>>, BXOOSALWMIMA B COCTaB «ATnaca TExXHOJO-
rmii», gaeT BO3MOXHOCTb aBTOPY MOMYYUTb OHAMHOBYIO OLLEHKY
peHTabeNbHOCTM U NOTEHLMANbHBIX PUCKOB, CBA3aHHbIX C peannsa-
unen cBomx MHHoeauuin. Mpu aToM cneunasnbHbiX 9KOHOMNYECKNX
3HaHWI He TpebyeTcH.

Bo Bpems npoBeneHns exerogHom MAHHOBEPCKON MexXayHapoa-
HOI NpoMmbiwneHHon apmapku (16-20 anpens 2007 roga) «Atnac
TEXHONMOMMN» NPEeACcTaBAsSeT NPOEKTbl CBOMX MAPTHEPOB HA KOMIEK-
TUBHOM CTEHAE HAYYHO-MPOMBbILLSIEHHOrO KomMniekca ropoga Mock-
Bbl (NaBunboH 27, cten A21). Ha cteHgax Hawero 6aBapckoro napr-
Hepa — koMnaHun «banepH NHHOBaTMB» (NaBULOH 2, cTeHA AS54 n
nasunboH 13, cteHa E56) MoxHO ByaeT 03HaKoMUTbCSt C 6aBapCKNUM
CerMeHToM npoekTa.

K Mpurnawaem K coTpyaHuyecTBy!

«Atnac TexHonormnin «Mockesa — bBasapusa»
www.tech-atlas.net
info@tech-atlas.net
www.tech-atlas.de

tkotz@bayern-innovativ.de

Bayern # Innovativ

«Bayern Innovativ»
www.bayern-innovativ.de
info@bayern-innovativ.de
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GASIFICATION OF SOLID FUELS
AS MEANS FOR ENERGY
ECURITY STRENGTHENING
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FTASUPUKALINA TBEPABIX TOMNJINB
KAK CPEACTBO YKPEMNJIEHUA

JHEPIOBE30MNACHOCTW

B yTBEp>XgeHHOM NnpaBnUTe/IbCTBOM ra3oBom b6asaHce
CTpaHbl oTMeyaeTcs, 4yTo B 2007 roay B Poccuu gedununt
rasa gocturHer 4 mapa Ky6omeTposB, Kk koHUy 2008 roga
cocTaBut 8 msipa KyOGOMeTpPOB, a y)Xe Yyepe3 HECKOJIbKO JieT
AocturHet 40 mapg ky6omeTpoB, nepenaet «UHTepgakc».

3amelleHne nNpuMpoaHOro rasa
yrnem B 3HepreTmke TpedyeT 3Ha-
UNTENbHbBIX KanuTasbHbIX 3aTparT.
HeobxooMMo nepeBecTn Ha TBEP-
[oe TOMAMBO KOT/bl  MapOBbIX
3/1eKTPOCTaHUMIA, Oonbluas 4acTb
13 KOTOPbIX MOpasibHO N dusmyec-
Kn yctapena. [la n adpdekTMBHOCTb
YroJibHbIX 3N1eKTPOCTaHUMIA 3HA4YN-
TENIbHO HUXE, YEeM Y COBPEMEHHbIX
naporasoBbIX TEMI03IEKTPOCTaH-
umn (MFT3C). NT3C ncnonb3yoT

3NEeKTPOCTaHLUN KOMOUMHUPOBAH-
HOrO LMKINa C UHTEFPUPOBAHHOM ra-
3ndukaunen.

Mcnonb3oBaHue rasndukaummn
B 9HEpreTuke MMeET eLle OAMH ac-
NeKT — 9KONOrn4eckuin. [ByxcTy-
neH4yaToe CXuraHue yrnsa (Ha nep-
BOW CTyneHn — rasmdwukaums, Ha
BTOPOW — CXMraHve NpoayKT-rasa)
ABNIAETCH MEPCMNEKTUBHbLIM C TOYKMN
3pEeHNs 3aLLMThl OKpYXatoLLen cpe-
Obl BCNeACTBUE HanM4yus BO3MOX-

As «INTERFAX» informs,
in The country gas
balance, approved by
Government, it is noted
that gas deficiency in
Russia will achieve

4 billion cubic meters in
2007, will equal 8 billion
cubic meters by the end
of 2008 and will reach
40 billion cubic meters
in several years.

10Opwii EJINCEEB, KOMOMHMPOBAHHLIM UUK: ra3oBasi HOCTU TMOKOro peryanpoBaHus AnaTtonwii KJIMMOB, In «GAZPROM>», which is the Cepreii PTATbSIH,
reHepansHbIii aupexktop Pryn TypbuHa — naposas TypbuHa — KO-  MPOLLECCOM ropeHns B 06eunx CTy- 3amecTuTens AMpeKTopa main fuel supplier in Russia, it is BeayLnii UHXXeHep,

«MMII «Cantot» Ten-ytunusartop, 6narofaps KoTo- - MeHsx. o Hayke claimed that there is no free gas KaHAnAaT TeXHNYEeCKUX HayK
Yuriy ELISEEV, Director General ~ POMY KO3®®OUUMEHT NOne3Horo O6pasosaHue NO, B nepeon Anatoliy KLIMOV, and it is suggested using other Sergey DRTATYAN,

of Federal State pencteua pocturaet 45-50%, a  CTyneHuM cCXuraHus yrs (Toname- Deputy Director on Science kinds of fuels, such as coal or Principal Engineer,

Unitary Enterprise «sMMPP Salyut»

B «[asnpome», OCHOBHOM MNOC-
TaBWWKE TOMJMBA Ha TeppuTopun
Poccuun, ytBEpxOatoT, 4To cBoOOA-
HOro rasa Het, u npegnaratot PAO
«EQC Poccum» nepexoanTb Ha opy-
rme BUAbl Cbipbsl — Yrosfib UM MasyT.
MporHosunpyeTcs, 4TO LeHa Ha ras
Ha BHYTPEHHEM pblHke B Gnvxai-
wue 4-6 net Bo3pacteT B 5-6 pas.
OXunpaemblii MHTEHCUBHbLIM POCT
LleH Ha ra3 6yaeT cnocobCcTBOBaTh
YBENNYEHNIO MNOTPEDBNEeHUs yrns.
B aTom cnyyae cTtaHoOBATCS nepc-
NEeKTUBHbIMU MPOEKTbI aBTOHOMHbIX
CUCTEM 3HEProcHabXeHus, wuc-
NnoNb3ywLWMX B KayeCTBe TOorimBa
MECTHbIE Y.

KO3pPUUMEHT MCnosib30BaHUS
Tonnmea — 80-85%.
[MepcnekTUBHOK BO3SMOXHOCTbIO
3aMelleHns NpMpogHOro rasa B
3HepreTnke MoxeT OblTb rasm-
durkauma pasnnyHbix TOMAMB C
nocneaywwmmMm MNCNosib30BaHNEM
MOJTly4EHHOro ra3a B COBPEMEHHbIX
naporasoBblX 3JIeKTPOCTaHLUAX.
B rasndukartopax nosyyatoT ropio-
4YMin ras n3 yrns, 0TX0A0B HedpTeEXN-
MuUmn, Gnomacchl, O6bITOBbIX OTXO-
LOB. M, XOTa KanopumMHOCTbL Nony-
yaemoro npu rasnukaumn rasa
HeBennka — okono 5-6 MIx/m?® ra-
3a, 9TOro BMOJIHE JOCTATOYHO AN
paboThbl rasoBblx TYpPOWUH K raso-
NOPLUHEBLIX ABUraTenei. Tenno oTxo-
OSLWmxX 3a ra3oBbiMU TypOUHaAMM ra-
30B YTUIM3NPYETCS B NAPOBbIX KOT-
nlax 1 3aTeM — B NapOBbIX TYPOUHaX.
Ha atom npuHumne pab6oTaioT
OMbITHbIE U KOMMepYeckne Komou-
HMPOBAHHbIE 3IEKTPOCTAHLUMN BO
MHOIMX CTpaHax mMupa. YCTaHOB-
JIeHHas MOLLHOCTb YyXe OENCTBYIO-
LWMX BNEeKTPOCTaHUMA COCTaBNseT
okono 50 000 MBT. 9T anekTpo-
cTaHuuu nonyy4unm HaseaHue IGCC
Power Stations - Integrated
Gasification Combined Cycle -

HbIx NO,) NpsiMO NPONoOpLUMOHaNbLHO
coaepxaHumio azota B Tonnmnee. Co-
JepxaHve a3oTa B YrojibHOM Ton-
NnBe OTHOCUTENbHO HEBEIUKO U
cocTtasnset 0,6-2,3% B 3aBUCU-
MOCTU OT Tuna yrnen. lNpuynHon
o6pasoBaHust NO, CyXuT BbICOKOE
3Ha4YeHne TemMnepartypbl B OKUCAN-
TeNbHOW 30He. [N CHUXEHUS KOH-
LEeHTpauMm OKUCNOB a30Ta MOXHO
MCNONb30BaTb PErynMpyeMblii NOA-
BoA, napa B rasudwukatop. 370, C
O[HON CTOPOHbI, CHUXaeT Temne-
paTypy B OKUCIINTENIbHOM 30HE, a C
OpYyrol — NOBbILWAET KaNOPUAHOCTb
reHepaTtopHOro rasa 3a cyeTt AucC-
COLUMNPOBAHHOIrO Bogopoaa. lasum-
durKauma nNpoBoANTCH MpU HeJocC-
Tatke Bo3ayxa. 1o aTum npuynHam
obpasosaHue NO, B nepBoli cTyne-
HU TOpPEeHUs YrosbHOro TOMJaMBa
(rasnduvkaumm) He3HaA4YNTENBHO.

Mpn HeobxoamMmocTy noaaesne-
HUS 00Pa3YIOLLMXCH NPU FTOPEHUN B
NnepBoOl CTyNeHW OKUCIIOB Cepbl K
TOonAvBy [A006aBASIOT M3BECTHHAK
WY ONOMUT.

YCcTaHOBAEHO, YTO MPW CXMUraHnn
yrnenm B atmocdepy nocTynaeTt B
cpeoHeM He meHee 10% oT obuieit
Macchl cofepxaiimxcs B Hux Al, Co,

masut, to RAO «UES of Russia».

It is predicted that gas prices in
the internal market will grow 5-6
times as much within the next 4-6
years. The expected intensive
growth in gas prices will stimulate
the rise of coal consumption. In this
case, the projects of the stand-
alone power-supplying systems,
using domestic coal as fuel, will
become prospective.

In the energetics the replace-
ment of gas by coal demands sig-
nificant capital outlays. Boilers of
the steam electric power stations,
most of which have become obso-
lete, need to be converted to solid
fuel. In addition, efficiency of the
coal electric power station is con-
siderably lower than one of the
modern combined steam and gas
power stations. Steam and gas
electric power station is based on
the combined cycle: gas turbine -
steam turbine - boiler-utilizer,
thanks to which efficiency reaches
45-50% and available heat factor
equals 80-85%.

Gasification of various fuels with
further use of the received gas in
the modern combined steam and

Candidate of Technical Science

gas electric power stations would
become prospective possibility of
the replacement of gas in the ener-
getics. By means of gasifiers, fuel
gas can be derived from coal,
petrochemistry waste, biomass,
domestic waste. Though caloricity
of the derivable gas is low - about 5-
6 MJ/m3, it is quite enough for
operation of both the gas turbines
and gas piston engines. Waste-gas
heat is recovered within the steam
boiler and then in steam turbine.
Both the pilot and the commercial
electric power stations operate on
this approach. Installed power of
the electric power stations, which
already are in service, equals 50000
MW. Electric power stations of this
type are named IGCC Power
Stations (IGCC - Integrated
Gasification Combined Cycle). The
implementation of gasification
method in the energetics has one
more aspect - ecological. Two-
stage combustion of coal (the first
stage - gasification, the second
stage - product-gas burning) has
an advantage with relation to envi-
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Puc. 1
rasungukarop Teepabix
Tonnue «Camot-1»
n0THOro csos
Fig. 1
Gasifier of solid fuel
«SALUT-1»

Fe, Mn, Na, Se, He meHee 30% Cir,
Cu, Ni, V, He meHee 50% Ag, Cd, Pb,
Zn, n Bce 100% As, Br, Cl, Hg, Sb, n
Sc. OcTanbHas 4acTb OCTaeTCs B 30-
JIOLUNaKoBOM ocTaTtke. Huskue nu-
HElHblE CKOPOCTWU ra3a B C/IOEBOM
rasndukaTope crnocoBCTBYIOT CHU-
XEHNI0 KONM4yecTBa BbIOPOCOB THA-
XenblX METaJIOB MO CPABHEHWUIO CO
CNOEBbLIM CXMUraHMeM B Torke, da-
KENbHbIM CXMIraHWEM B Mblieyronb-
HbIX KOTNax Uan CXuUraHnmem u rasu-
durkaumen B KUNSILLEM CII0E.

YHOC HEeCropesLlUx YacTuy, n
30/1bl U3 Fra30reHepaTopa HesHauu-
TeneH BCNeacTBne HU3KOM CKOpOC-

i8]

T ra30BOro NOTOKa, NpoTeKarLLe-
ro yepes cnow Tonnmea.

Ha ®oryn «MMMMN «Caniot» pas-
paboTaHbl M NOArOTOBJIEHLI K Ce-
pUIAHOMY NPOU3BOACTBY ABa TUMa
rasandukaTopoB, OTINYHAKLIMXCA
NPOU3BOAMTENIBHOCTbIO, CNOCOO0OM
rasandukaunm, TpeboBaHUAMU K
nepepabaTbiBaeMOMY TOMJIMBY.

Mo cnocoby rasndukaumm oHu
OTHOCSITCS K ABYM TuMam: radmou-
KaTop NPSIMOro npoLecca U rasu-
dukaTop obpaLLeHHOro npouecca.

MponssoanTenbHOCTL rasndu-
KaTtopa npsaMoro npowuecca — 4o 2,5
T/4 TBepmoro TonameBa (15 000
T/ron). dnekrTpuyeckas MOLIHOCTb
1-2 MBT B 3aBMCUMOCTU OT BMAA
nepepadaTtbiBaeMoro TonamBea, Bbi-
Xo[, reHepaTopHoro rasa oo 4500
Kr/4. a3ndunkaTop cnpoekTMpoBaH
M N3roTOBMIEH B COOTBETCTBUM CO
crnocobom «CeepxaamabaTnyeckmx
pasorpeBoB», pa3paboTaHHOM B
MHCTUTYTE NpobBnemM X1UMUYecKomn
¢unsukn PAH B YepHoronoske, ra-
3ndurkaums NPONCXOANT B MIIOTHOM

Pycckuii nixxenep, Ne 1 (12), 2007

C/oe C BOCXOOSAWMM OBUXEHUEM
raza(puc.1).

K moctouHcTBam aTtoro rasmou-
KaTopa MOXHO OTHEeCTU NPOCTOTY
KOHCTPYKUMN, BO3MOXHOCTb rasu-
dukaunm pasnnyHbIX BUOOB TOMAU-
Ba, BbICOKYID TEPMMYECKYIO 3addek-
TUBHOCTb: OOMbLLAA YacTb TENAoThl
NPOW3BEAEHHOrO rasa, pacxoayeTcs
Ha NOOOrpeB NMOCTyNatoLEro TONn-
Ba, KOTOPOE 3a CHET 3TOr0 NPOCYLUN-
BaeTCHA MU NNPONNIYeTCs nepen no-
nagaHnem B 30Hy rasudukaumu.

lasndukarop Moxet paboTtaTb
YCTOMYMBO C TOMJUBOM BaX-
HOCTblO OO0 55%. TpeboBaHua K

dpakUMOHHOMY COCTaBY Cbhipbs Me-
Hee XeCTKume, YeM aNnga Apyrux Tn-
noB raamdunkaTopos.

JaHHbIA ra3mpukaTtop MOXeT
OblTb MCMONb30BaAH A1 MOSyYeHUs
3Heprum nyTem rasndukaumn npea-
BapuTENbHO BPUKETUPOBAHHON OU-
omaccshl (Hanpumep, ny3ru Noacos-
HE4YHMKa, NPOCYLLEHHbIX N OPUKETU-
POBaHHbIX «XBOCTOB COPTUPOBKU»
TBO, opeBeCHbIX OTXOA0B, YIen).

rasndunkaums MenkokyckoBoro
YIS U ero CMecu ¢ Apyrum Teep-
ObIM TOMJIMBOM U FOPHOYNUMN OTXO-
OamMu 1 nocnepyowee goxmraHme
ra3oBoOW CMEecU B KOTJ/IE Pe3K0 CHU-
XaeT KOHTaKT 30/1bHOM YacTu C ane-
MeHTaMun KoTna. lMoBbiwaeTcsa Ha-
[EeXHOCTb paboTkl 060pyA0BaHNS B
pesynbrare UCKIYeHus abpasmne-
HOrO AENCTBMUSA 30/1bl.

YpoBeHb CMON B reHepaTop-
HOM ra3e B NPSIMOM npoLecce ra-
3andukaummn moxet pocturate 10-
100 r/Hm?®. TeHepaTOpHbIV ra3 MOXET
ObITb MCMOJIb30BAH BMECTE CO CMO-
namm nNpu CXuraHMnm ero B KoTie,

Russian engineer, Ne
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ronmental protection due to possi-
bility of flexible combustion control
on both stages. NOx formation on
the first stage of coal burning (com-
bustive NOx) is in direct proportion
to nitrogen concentration in fuel.
Nitrogen content in coal is relatively
small and equals 0.6-2.3% depend-
ing on the rank of fuel. A high tem-
perature in oxidizing zone is the rea-
son of NOX formation. Controlled
steam supply into gasifier may be
used for reduction of nitric oxide
concentration. On the one hand,
this decreases temperature in the
oxidizing zone, on the other hand,
this increases caloricity of the prod-
uct gas due to dissociated hydro-
gen. Gasification is conducted
under lack of air. Therefore, on the
first stage of coal combustion (gasi-
fication) NOX formation is negligi-
ble. When it is necessary to sup-
press sulfur oxides, forming on the
first stage of combustion, limestone
or dolomite is added to fuel.

It is known, that under burning
of coal no less than 10% (on aver-
age of total mass) of Al, Co, Fe, Mn,
Na, Se, no less than 30% of Cr, Cu,
Ni, V, no less than 50% of Ag, Cd,
Pb, Zn, and 100% of As, Br, Cl, Hg,
Sb, Sc pollute air. Remaining part
stays in ash-and-slag residuum.
Low linear velocities within the fuel-
bed firing gasifier contribute to the
reduction of heavy metals emission
in comparison with fuel-bed firing in
stokers, flame firing in coal-fired
boilers or firing-and-gasification in
boiling bed. Carryover of unburned
particles and ashes from the gas
generator is insignificant because
of low velocity of gas flowing trough
fuel bed.

Moscow Machine-Building Plant
«SALUT» has developed and pre-
pared for full-scale production two
types of gasifier differing in perfor-
mance, gasification technique,
charge fuel requirements. They
belong to two types by gasification
technique: the forward process
gasifier, the reverse process gasifier.

Throughput of the forward
process gasifier - up to 2.5 tons/h
of solid fuel (15000 tons/year),
electric power - 1-2 MW depending
on the type of reprocessed fuel,
product gas output - up to 4500
kg/h. The gasifier has designed and
made in accordance with the tech-
nology based on the «Filtrational
combustion in superadiabatic
regime» phenomenon discovered in
Institute of Problems of Chemical
Physics RAS in Chernogolovka
(Fig.1). The advantages of the men-
tioned gasifier are simple design,
possibility for gasification of fuels of

different types and high thermal
efficiency: significant part of heat
from the produced gas is con-
sumed for warming of fed fuel,
which, as a result, gets dry and
pyrolyzed before gasification zone.
The gasifier can operate stably with
fuel of 55% humidity. Requirements
to fractional composition are less
rigid than for other types of gasifier.
Considered gasifier can be used for
power generation by gasification of
previously pressed biomass, for
example, sunflower husk, dry and
pressed SDW «tails», wood waste,
coal. Gasification of small-sized
coal or its mixture with other solid
fuel and combustible waste, the
subsequent afterburning of gas
mixture in boiler reduces contact of
ashes with boiler elements.
Equipment reliability increases in
consequence of exclusion of the
ash abrasive action. Resin level of
the power gas may reach 10-100
g/nm? within the considered gasifi-
er. Power gas can be used in com-
bination with resin under its firing in
boiler placed near gasifier to pre-
vent resin condensation and, con-
sequently, lines clogging.
Otherwise, resin cleaning system
must be provided. Gas inflowing in
gas turbine must contain no more
than 10 mg/nm? of resin.

The reverse process gasifier
(gasification is effected in the thick
layer with downward gas flow) has
been developed by MMPP «SALUT»
for power-generating unit of 75 kW
electric power. Within this gasifier
the conditions are realized to gen-
erate power gas with the lower resin
content, even from such resin-rich
fuels as wood, peat and vegetable
waste. Gasification products move
through the high-temperature zone
in which the main part of resin is
destructed at 900-1300°C, its con-
centration in power gas reaches 50-
500 mg/nm?® at outlet. Therefore,
reverse process gasification is the
most suitable for both gas and elec-
tric energy production on the gas-
piston electric stations of not great
power.

Power-generating block con-
tains two gasifiers with throughput
of 40 kg/h (240 tons/year) each.
Product gas of high temperature
(300 - 500° C) flows into the
cyclone, after which cools down
within the heat-exchanger up to 50
-70° C, then it flows into the micron-
ic filter and the gas-piston engine,
which starts the electric generator.
Within both cyclone and micronic
filter the product gas is cleansed
from mechanical additives (ash and
slag) and resin compounds, which
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PacnonoXeHHOM B HENMOCPEACTBEH-
HOM 6nM30CTU OT rasundukartopa,
4yTOObl NMPEeaOTBPaTUTL KOHOEHCAa-
LMIO CMOJT 1 3acopeHne Tpybonpo-
BOAOB. [Mpy HEOBGXOAMMOCTU MOXET
OblTb  NpenycMOTpeHa CcUcTeMa
o4ncTkM oT cmon. a3, mocrtynaio-
LI B ra30BYIO TYPOUHY, AOSTKEH CO-
nepxatb He 6onee 10 Mr/ HM® cMoJ.

lasudukaTop 0b6paLleHHOro npo-
uecca (rasudukatop B MJOTHOM
CNOe C HUCXOOAWNMM OBUXKXEHNEM
rasa) CnpoOeKTMPOBaH M 3anyLleH B
nponseoacteo Ha MMIM «CANIOT»
hns aHeprobsoka 3NeKkTpUYeckom
MoOLLHOCTbLIO 75 KBT. B 3TOM rasore-
HepaTope peannayioTcsa yCnoBus
DJ1st NONYYEHUS rEHepPaToOpPHOro ra-
3a c bonee HU3KUM COAEPXaHUEM
CMOJ Jaxe 13 Takmx 6oratblX CMO-
namum TOMAWB, KakK [pEeBECUHA,
TOpd M pacTUTENbHbIE OTXOAbI.
MpoaykTbl ra3andrkaLmm NpoxoasaT
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15 17
[ERERTE AL TR
[y e———

1= Fura
1° Nopemem rrptms

* Tk i b e ——

| -

[ T — E
tammm F 11 ‘—_|-|':

i e ALE

TR Ty ep———

Puc. 2
bnok-cxema napora3oBon
a/1eKTpocTaHunn
C UHTEerpupoBaHHOMN
CTPYyIiHOV ra3ngukalmnen
yrnsa IGCC-25C

=k

yepe3 BbICOKOTEMMEpPaTypHylo 006-
nacTb, B KOTOPOI OCHOBHasi 4acTb
CMOJ1 paspyluaeTcs npu Temnepa-
Type 900-1300 °C, nx KOHUEHTpa-
UMsi B reHepaTopHOM ra3e Ha BbIXO-
ne coctaensiet 50-500 mr/HmE. Mo-
3TOMY 0bOpalLleHHbIN NPOLECcC rasun-
dukaumm aensetcs Hanbonee noa-
XOASWMM AN MoJlydeHuUs rasa u
BbIPabOTKM 3NEeKTPO3Heprun B ra-
30MOPLIHEBLIX 3NMEKTPOCTaAHLUUAX
HEeBO0MbLLIO MOLLIHOCTW.

B aHeprobsok BxoaaT Aga rasm-
durkaTopa, Kaxablhi NPOU3BOAM-
TenbHOCTbIO No 40 Kr yrns B 4ac
(240 1/rop). leHepaTopHbIA ras 13
ra3andukaTopoBs NoCTyrnaeT C BbICO-
Ko Temnepatypoii (300-500 °C) B

Pycckuii nunxenep, Ne 1 (12), 2007

LIMKJIOH, MOC/ie KOTOPOro oxnaxpaa-
eTcs B TennoobmeHHuke go 50-70 °C,
nocne 4ero noctynaet B QUIbLTP
TOHKOW OYMCTKM U B ra3onopLuHe-
BOV [ABuraTtenb, NpMBOAAWNA B
LeliCTBMNe anekTporeHepaTop.

B uuknoHe n dunbTpe TOHKOMN
OYNCTKMN rEHEPATOPHBI ra3 ounLa-
€TCH OT MEXaHUYECKMX MpUMecen
(3ona n caxa), CMOANCTLIX cCoeam-
HEeHWI, KOTopble NP NonagaHun B
OBUratenb MOryT BbI3BaTb €ro
npexaeBpemMeHHbIn n3Hoc. octy-
nalowuii B ABUratenb reHepartop-
HbI ra3 He O0JKeH coaepXaTb Mbl-
nn 6onee 50 Mr/Hm®, B T. 4. 30/1bHO-
ro ocratka He 6onee 10 Mr/Hm,
KOHLEHTpaLMa CMON AOMKHa ObiTb
He 6onee 10-50 Mr/HMm3.

NcnbiTaHma manoro aHepro-
6noka nnaHMpyeTcs NPOBECTM B
cepeamnHe 2007 roga.

BbiwenepeyncnerHHole raszmpu-
KaTopbl Hanbonee NpuUrogHbl s
OTHOCUTENBHO HeBONbLLIOK NPoun3-
BOAMTENLHOCTU. [Ana obecneyveHus
npoaykT-ra3om 6onee  MOLHbIX
9HEeproycTaHOBOK 4Yalle BCEero uc-
MoJIb3YIOT CTPYMHYIO rasdmoukaumio.
910T TUN rasudbukaumm Hambonee
NpUrogeH nJisi nepesoa Ha ra3oBoe
TOM/IMBO CYLLECTBYIOLLMX YrOJbHbIX
anekTpocTaHumn. B rasndukaTtop
CTPYWHOro Tuna nogaeTtcsa nbife-
BUOHbIN Yrosb, Tak Xe, Kak 1 B KOT/bI
yrofibHbix TOL,. Mpn 3TOM MOXHO
1ncnonb3oBatb  MHOPACTPYKTYPY
31eKTPOCTaHUMK, OPOOUIIKM, LLIAPO-
Bble MeJlbHUUbl U nojawowme Tpy-
60NpOoBOAbI, HTO MO3BOJIUT CHU3UTb
pasmep HeoBX0AMMbIX BIIOXEHWIA.

Ha «Cantote» coBmecTHO ¢ OAO
«HUMXNMMALL» paspabaTtbiBaeT-
Cs NpPOEeKT TakoW naporasoBon
9NEeKTPOCTaHUUU C UHTErpupOBaH-
HOI CTPYMHON rasuduvkaumen yrms
MoLHocTbio 25-30 MBT. CteneHb
MacCOBOW KOHBEpPCUM yrrnepona
npuénuxaetcs kK 100%.

B coctaB anektpocTtaHumun
(puc. 2) BxooaT:

— rasudukaTop yrms CTPYMHOro
Tuna (paboTarolmii Npu Temnepary-
pe 1200 °C u, cnegoBatenibHO, MMe-
IOLLMIA HN3KME KOHLIEHTPaumm CMos B
reHepaTopHOM rase) ¢ 6JI0KOM KOH-
OVNUMOHMPOBAHWS NPOOYKT-rasa;

— ra3oTypOuHHbIA 6A0K MOLL-
HocCTbto 20 MBT ¢ KOTIOM-yTUAN3ATO-
poM; napoBasi TypOUHA MOLLHOCTbIO
5-10 MBT (B 3aBUCMMOCTM OT BMaa
yrns). INeKTPUHECKUA K.N.4. SneKT-
pocTaHuuun Byaet gocturatb 47%.
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Coal gasificalion biock
Tews koadng burker
Druami-tyss driar
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Fig. 2
Scheme of the IGCC-25S
combined gas
and steam power plant
of 25 MW power rating
with integrated coal fluid
gasification
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may cause premature wear of
engine in case of their penetration
in it. Product gas, fed into engine,
must contain no more than 50
mg/nm? of dust, including no more
than 10 mg/nm® of ash residue,
resin concentration must equal no
more than 10-50 mg/nm?.

Testing of the small power-gen-
erating plant is going to be carried
out in the middle of 2007.

The above-mentioned gasifiers
are more useful for relatively small
throughput. In order to provide
more powerful energy installations
with product gas, fluid gasification
is mostly used. This type of gasifi-
cation is the best for conversion of
the available coal power plants to
work with gas fuel. Fluid gasifier is
provided with pulverized coal, as
well as a boiler of the heating and
power station. At the same time,
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the power plant infrastructure,
grinders, ball grinders, flow pipes
can be used to reduce necessary
investment.

MMPP «SALUT» jointly with OAO
«NIIChIMMASh» are developing
combined gas and steam energy
station with integrated coal fluid
gasification of 25-30 MW power.
Mass hydrocarbon conversion rate
is about 100%.

The power plant (Fig.2) com-
prises:

— Fluid gasifier (operates at
temperature 1200°C and, conse-
quently, product gas has a low resin
content) with product gas condi-
tioning system

— Gas turbine of 20 MW power,
with boiler-utilizer

— Steam turbine of 5-10 MW
power (depending on the coal rank)

Electrical efficiency will reach 47%.
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MAI IS THE HONOR OF
ENGINEERING AVIATION
HIGHER SCHOOL OF RUSSIA

Last year our Institute —the main ~ Since 1978, Alexander MATVEENKO has been working as the

MAM - ropnocTtb

WH)XXEHEPHO ABUALINOHHOW
BbICLLEW LLUKOJIbl POCCUN

AnekcaHgp MATBEEHKO c 1978 roana 3aBegyert kacgpeapoii

Anexkcangp MATBEEHKO,
pekTop MockoBCKOro aBuayMoOHHOro MUHCTUTYTa
(focynapcTBeHHOro TEXHUYECKOro yHUBEPCUTETA)
Alexander MATVEENKO,
Rector of Moscow Aviation Institute

Halwemy WHCTUTYTY — rnaBHOM
wkone Poccuu, rotossiwen cneuma-
ICTOB B 06MacTy aBUALMOHHOW U
PakeTHO-KOCMUYECKON TEXHUKU, B
NPOLUIOM FOAYy UCMNOJSIHWUIIOCE 75 neT.

MoOCKOBCKMA aBUALMOHHBIA WH-
cTUTYT (fOCYoapCTBEHHLIN TEXHU-
YEeCKUA YHUBEPCUTET) — 3TO YHU-
KanbHoe obpasoBaTtesibHOe U Hayy-
HOe 3aBefeHNe C MHTEpPECHOW 1 60-
raTto UCTOPUEN, YXOOSLLEN KOPHS-
M B Havano XIX seka. B 1830 roay B
Poccum 6bino oTkpbITO BhiCLee Tex-
Huyeckoe yunnuwe (MBTY), ctas-
Lee 3aTeM LUMPOKO M3BECTHLIM BO
BCEM Mupe. POBHO Yepes CTO NEeT, B
1930 rogy, MBTY 6bino pasaeneHo
Ha NATb CaMOCTOSTENbHbIX YHUNLL.
OpHVM 13 HUX cTano Beiclwee aspo-
MEXaHNYeckoe yuyunuile, nepenme-
HOBaHHOE B MOCKOBCKUI aBUALMOH-
HbI UHCTUTYT (MAU).

cucrem obopyaoBaHNsa NeTaTesibHbIX annapaTroB
MockoBCcKkOro aBuayMOHHOIro UHCTUTYTa
(locynapcTrBeHHOro TexHN4eCcKoro yHuBepcuTera),
¢ 1992-ro Bo3rnaBnsieT UHCTUTYT.

Akagemuk Poccuiickoi akageMuun Hayk, naypeart
locynapcrteeHHoi npemun PD n aByx npemuii
lNpaButenbctBa P® B o6s1acTy HAyKN N TEXHUKMU,
kaBanep opaeHa «3a 3acnyru nepen OreyecTtBOM»
IV ctenenn n opgeHa «3Hak lNMo4yeTtax».

ABTOpP 5 MOHOrpaguii, 15 y4e6HNKOB 1 y4eOHbIX MOCOoui,
AecsaTKkoB n3obpereHnii. JOKTop TeXHNYEeCKNX HayK.

CHayana B WHCTUTYTE OblNo Tpu
dakynbTeTa — MOTOPHbINA, CaMoNeT-
HbI 1 paKynbTET BO3AYXOMNiaBaHus.
CerogHst MAU — 370 GONbLLOK Hayy-
HbIlA ropog. ExxerogHo B ero ayguTo-
puax 1M NPOM3BOACTBEHHBLIX Liexax
CBblLLEe 15 ThiCAY IOHOLLEN U OEBYLLUEK
nonyyaiot 6ecnnatHoe obpa3oBaHune
N NpakTU4eckuii onbiT. JIeToM OHM
MOryT OTAOXHYTb Ha WMHCTUTYTCKOWN
6a3e — y 6eperos HepHoro mops.

MAN wnmeeTr 12 dakynbTeToB:
«ABMaLUMOHHAsA TexHuka», «dpurate-
NN neTaTenbHbIX annaparos», «Cuc-
TeMbl ynpaBneHus, uHdopmaTu-
Ka MU 3nekTpoaHepreTuka», «Paamo-
ANEKTPOHMKA neTaTenbHbIX annapa-
TOB», «DKOHOMUKA N MEHEIXMEHT»,
«AdpokocmMunyeckuii», «PoboToTex-
HUYECKUIN N UHTENNEKTYasbHbIE CUC-
TeMbl», «[puknagHas maremaTuka u
dunsuka», «puknagHas mMexaHuka»,
«[ymaHuTapHbIi», oBa akynsreta
WHOCTPAaHHbIX A3bIKOB. B wiTaTe By3a
OKONO ABYX ThICAY NpenogasaTtenen.

Kpome TOro MHCTUTYT MMeeT Tep-
putopuaneHble dakynsteTsl: «CTpe-
na» npu JIMN n LUATU (r. XykoBscknin),
«Kometa» npu HMO «3Hepromaiu»,
«Kocmunyeckas TexHuka» npu HMO
M. JlaBoukuHa (r. Xumkun), a Takxe
psag dunmanos.

®dunman uHctutyTa «B3net» B
r. AxtyéuHcke CeepasioBckoin obnac-
TV ABNSIeTCA camol 60NbLION UCTIbI-
TaTenbHoii 6ason BBC B Poccun.
Bonee copoka neT npyu KOCMOAPO-
Me bankoHyp pencTtsyet dunuan
«Bocxopn», Bceraa OTKpbIThl 4N15 CTy-
neHtoB asepu dunuanos MAU B
Jiobepuax, TaraHpore n Cepnyxo-

Be. K ycnyram abuTtypueHToB Be-
yepHMe W 3ao4yHble dakynbTeTbl
npakTU4Yeckn BCexX cneumnasnbHOoC-
Ten, nmerowwmxcsa 8 MAN.

B CysopoBo-AndepbeBo nog Bo-
JI0KOIaMCKOM Ha Tepputopumn 228 ra
Mbl UMeeM COOCTBEHHbIN a3pOapOM,
roe exerogHo BOT YXXe YETBEPTb BEKA
NPOXOAAT NETHYI npakTuky Oyay-
Lpe crneunannucTbl No a3poamHamm-
ke u anHamuke. CnegyeT OTMETUTD,
YTO 3aHATUS HE NPEPLIBASINCH OAXe B
TSXKENbIE FOAbI Nepexona 9KOHOMUKN
Poccun Ha pbIHOYHbIE OTHOLLUEHMS.
MAW pacnonaraet camonetamm AH-2,
Ak-52, AH-24 1 BepTONeToM. MIHCTU-
TYT He oby4aeT NeT4yMKoB, HO aBuna-
LLMOHHbIA NHXEHEP, 3aHMMaIOLNACS
MCNbITAHUSAAMW, KakK W3BECTHO, AO0J-
XEeH nonetatb kak MUHUMYM 5-6 ya-
COB 32 LUTYpBasOM BTOPOro nuioTa.

Haw nHCTUTYT — He Tonbko 06pa-
30BaTesibHOe y4pexaeHune, OH npea-
flaraeT uHTepecHble paspaboTkn, Ko-
TOpble NPUMEHSIOTCSH B PasdinyHbIX
OTpacnsix NPOMbILLIEHHOCTM. MHoro
[enaeTcs B pamMkax KoHBepcuwn. Han-
puMep, 4N 31eKTPornoe3aos paspa-
60TaHbl M BHeApeHbl pPenyKkTopbl —
B3aMeH TeX, 4TO NocTaBnsnnch B Poc-
cutio 13 Mpubantukn. Takxe Ans
3NEeKTPONoe3aoB Ha NpeanpuaTuax
ABVALMOHHOM MPOMBILLAEHHOCTUN N3-
roTaBNMBAOTCS MO HALIMM pa3paboT-
KaM nonynpoBOAHMKOBbLIE Mpeobpa-
3oBaTenn (BMECTO 3JIeKTPOMaLLUUH-
HbIX), 32 4TO cneumanucTel MAU nony-
ynnn TocypapCTBEHHYID MPEMMUIO.
O[OHO 13 BaXHbIX JOCTUXXEHUIA MHCTU-
TyTa — pa3paboTka NCKYCCTBEHHOMO Cepa-
La no 3akasy xupypra ¢ MUPOBbLIM

higher school in Russia training
specialists for aircraft and rocket
space engineering — celebrated 75
year anniversary.

Moscow Aviation Institute (State
University of Aerospace Technology)
is a unique educational and scientif-
ic institution having interesting old
history going back to the beginning
of the XIX century. In 1830 in Russia,
the Higher Technical School (MHTS)
was founded and then become the
well-known school all over the
world. Exactly 100 years later, in
1930 the School was divided into
five separate schools. One of them
was the Higher aeromechanical
school renamed then as Moscow
aviation institute (MAI).

At first, the institute included
three departments — engine, aircraft
and aeronautic departments.
Nowadays, MAI is a large scientific
campus. Annually over 15 thousand
young men and girls attend its lec-
ture-rooms and production depart-
ments gaining practical experience
and higher education. In summer,
the recreation base off the Black
sea coast is available for their rest.

MAI includes 12 departments:
«Aircraft Engineering», «Engines for
Flying Vehicles», «Control Systems,
Informatics and Electrical Power»,
«Radio Electronics for Flying Vehicles»,
«Economics and Management»,
«Aerospace Engineering», «Robotics
and Intelligent systems», «Applied
Mathematics and Physics», « Applied
Mechanics», «Humanities», two
departments for foreign languages.
The staff of the Institute numbers
about two thousand teachers.

Besides, the Institute has territor-
ial departments: «Strela» of FRI
(Flight research institute) and TsAGI
(Central Aerohydrodynamic Institute)
(Zhukovsky), «Kometa» of NPO
«Energomash», «Space Technology»
of NPO n.a. Lavochkin (Khimki) and a
number of branches.

The branch of «Vzlyot» institute
located in Akhtubinsk, Sverdlovsk
region, is the largest Air Force test
base in Russia. «Voskhod» branch

Chairman of the Department of Flight Vehicle Equipment
Systems of Moscow aviation institute (State University of
Aerospace Technology), since 1992 he is the Rector of the

institute.

Full member of the Russian academy of sciences, laureate of
the state prize of RF and two prizes of RF Government in the
field of science and technology, cavalier of the Order of
Merit for the Country, class IV and the Medal of Honour.

The author of 5 monographs, 15 manuals and text-books,
dozens of inventions. Doctor of engineering science.

of Baikonur spaceport has been
functioning for more than forty
years. The doors of MAI branches in
Lyubertsy, Taganrog, and
Serpukhov are always opened for
students. Extra-mural and corre-
spondence departments of almost
all specialties of MAI are at appli-
cants’ disposal.

The institute has its own
aerodrome in the area of 228 ha
in Suvorovo-Alferievo nearby
Volokolamsk where for a quarter
of a century the prospective
specialists in aerodynamics and
dynamics annually have summer
trainings. It should be mentioned
that studies were not interrupted
even during the hard years of
transition to market economy.
MAI has An-2, Yak-52, An-24 air-
crafts and a helicopter at its dis-
posal. The Institute does not
train pilots, but as everybody
knows, an aviation engineer
testing aircrafts should fly for at
least 5-6 hours at the wheel of
the second pilot.

Our institute is not merely an
educational institution, it offers
interesting developments applied in
various branches of our industry.
Great work has been done within
conversion bounds. For instance,
our designers have developed and
applied reduction gears instead of
those being supplied in Russia from
Baltic countries. Besides, semicon-
ductor converters (instead of rotary
ones) for electric trains have been
processed according to our elabo-

rations and MAI experts have been
awarded the State prize for this
work. One of the most important
achievements of the institute is
development of an artificial heart by
the order of the world surgeon -
Academician V.I. Shumakov. Our
«heart» functions in parallel with the
natural one relieving it during opera-
tions and treatment.

And one more interesting fact.
Five years ago, we proceeded to
mass production of various unique
products. Particularly, we carry out
assembly of thousand sets of dental
equipment, hundreds of sterilizers,
hundreds (thousands in a perspec-
tive) of original systems for fire-
fighting on a basis of component
parts of other manufacturers. Our
fire fighting system differs in the fact
that highly dispersed water and
increased reach allow dealing with
fire effectively: 10L of the blend is
enough to extinguish a large fire
area. At that, it is possible to extin-
guish the fire of burning equipment
at the voltage up to 10 kV.

MAI has mass production of air-
crafts at RAC «MiG» plants. There
were assembled over 500 aircrafts,
over 300 of them were sold over-
seas. Their cost is not high — from
35 to 40 thousand of dollars.
Recently we produced one more
aircraft — MAI-223 presented in the
last International Aviation and
Space Salon in Zhukovsky and was
highly commended by experts. So,
MAI is the only university holding its
own family of aircrafts.
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nmeHemM akagemuka B. N. LLymakosa.
Hawe «ceppue» paboTtaeT napan-
NENbHO C OCHOBHBIM, pasrpyxasi ero
BO BPEMS Onepaumn 1 neveHus.

Ewe oanH wnHTEepecHbln dakT.
MaTb net Ha3ag Mbl B3AAUCh 3a ce-
puiiHOe NPOM3BOACTBO Pa3/INYHON
YHUKanbHOM npoaykumn. B yacTHoC-
TN, N3 KOMMEKTYIOLWMX OPYrnX Mpo-
M3BOAUTENEN Mbl OCYLLECTBASEM
cOOpKY TbICSYM KOMMIIEKTOB 3Yy00-
Bpa4yeObHOro 0OOpyaooBaHUSA, COTHMU
CTEpPMAN3aTopoB, COTHU (B Mepcnek-
TMBE MOXEM AeNaTh U ThICA4YM) O4EHb
OpPUrMHaNbHLIX CUCTEM MOXapOTy-
weHns. Hawu cuctemMbl NOXapoTy-
LEHNS OTAINHAIOTCA TEM, YTO OYEHb
TOHKO AucneprupoBaHHas Boga wu
BO3pOCLUAs AaNbHOCTb CTPYM NO3BO-
NIAOT 04eHb 3D DEKTMBHO BOPOTLCS C
noxapom: 10 nMTpoB CMecu XBaTaer,
4TOObI NOTYLUNTL 3HAYUTESBLHYIO M0-
waap. MNpn 3TOM BO3MOXHO TyLUINTb

ropsiLLiee anekTpoobopynoBaHme npu
HanpsxeHun oo 10 kB.

MAWN cepuinHO nNpou3BOAMT ca-
MoneTbl Ha npegnpuatuax PCK
«Mul». TMocTpoeHo yxe cBbile 500
aBmnabopTos, okosio 300 npoaaHo 3a
py6ex. o cToMMOCTM OHM He OopPO-
rme — ot 35 go 40 TbIC. [ONNAPOB.
HepnasHO co3aaH eLle oguH camoneT —
MAWN-223, koTopbiii Obl1 NpeacTas-
JleH Ha nocnegHem MexayHapoaHOM
aBMALUMOHHO-KOCMUYECKOM CaNiOHE B
r. 2)KyKOBCKOM M MOy4Ma XOPOLLYIO
OLIEHKY crneunanmcToB. Tak 4to, MAU —
€[VHCTBEHHbIA YHUBEPCUTET, KOTO-
pbIi UMEET CBOW CEPUM CAMONETOB.

MAW nocTtosiHHO yaensieT 60nb-
o€ BHMMaHWE JanbHenwemy pas-
BUTUIO WHXEHEPHOW aBMauVOHHON
BbICLLEN LLKOSbI Poccun.

3a 75 neT cyLLecTBOBaHUSI UHCTU-
TyTa €ro BbIMYCKHWKM BHEC/M 3Ha-
YUTENbHLIA BKIA, B Pa3BUTME aBua-
LMOHHON N PaKeTHO-KOCMWUYECKON
TEXHWKW, NX BKJ1aA, B CO34aHNe ee COo-
BEPLUEHHbIX 06pa3LIOB TPYAHO Nepe-
OoueHnUTb. JlI0CTaTO4YHO cKasaTb, YTO
nopsigka 100 Hawmx BbIMYCKHUKOB

CTann reHepasnbHbIMWU KOHCTPYKTO-
pamn. Cpeaun BbinyckHnkos MAU —
21 kocmoHaBT, 30 NeT4MKoB-UcCnbITa-
Tenen — lepoeB v aBaxapl lepoeB
Cosetckoro Cotza u Poccun. N3
CTEH MHCTUTYTA BbILWAM W3BECTHbIE
pyKOBOAUTENN OTpacnein MNpoMmbiLl-
JNIEHHOCTN, NOANTUYECKME 1 OOLLIECT-
BEHHblE OEATeNn, KpynHble Ounno-
MaTbl, PyKOBOAMTENN APYIMX By30B U
naxe nucaTenn, pexmccepsbl, akTepsbl
1 CMOPTCMEHBI.

BbeinyckHnkamn MAW co3paHbl
camble MaHEBPEHHLIE B MMPE CaMo-
netbl-uctpedbutenn Mulr-29 n Cy-27,
CUCTEMbI YyNpaBieHns KoMniekcamm
pakeT pa3fIM4yHOro HanpaeneHus, ce-
MENCTBO 3EHUTHbIX YyMNpaBASEMbIX
pakeT MNMBO n npoTuBopakeT, camas
MOLLIHAas pakeTa-HOCUTENlb aBTOMa-
TUYECKUX KOCMUYECKUX CUCTEM
«MpoToH», BanancTuyeckme pakeTbl
NnoABOAHbIX JIOAOK, CEMENCTBO Nnep-

BOKJ1acCHbIX BepTonetoB OKB nm. Ka-
MOBa, HE MNPEeB30MAEHHas 00 Cux
nop pakeTa-HOCUTENb MUAOTUpPYE-
MbIX KOCMMUYeckunx obbekToB P-7,
naccaxupckme 1 TpaHCNopTHble ca-
monetbl Min-76, Nn-86 n Un-96, cuc-
Tembl Xun3HeobecrneyeHns n cnace-
HUS Ons aBnaumMm U NUaoTUPyeMbIX
KOCMMYECKMX annapaTos, He nmeto-
Lpne aHanoros B Mupe 6oeBble Oan-
JINCTUYECKME pakeTbl CemMelncTsa
«Tononb», Kpbinatble NPOTMBOKOPA-
GenbHble pakeTbl, aBUALMOHHbIE pa-
KETbl Pa3NNYHOr0 Ha3Ha4YeHWs, 3Ha-
MEHUTbIE HA BECb MWUP BEPTONETHI
OKB nm. Munsi, aBUauUMOHHbIE OBWU-
ratenun ois oTe4eCcTBEHHbIX camone-
TOB 1 MHOrO€e apyroe.

Haw MHCTUTYT — 3TO He TOJbKO
aBUALUMOHHBI N  pPaKEeTHbIA BY3.
BxoxaeHne Poccun B pbIHOK npuBe-
J10 HAcC K He0BXOANUMOCTU YBENNYUTL
NPUeM Ha 3KOHOMUYECKUA dakylb-
TeT, Ha MPUKNAgHYI0 MaTemaTuky,
€030aTb HOBbIE CMNELMaNbHOCTM — 3a-
WMTLl MHPOPMaLMK, 3KONOrMu, yn-
paBfeHns1 Ka4eCTBOM, MeOMLMHCKO-
r0 MaLMHOCTPOEHMS.

Pycckuii nixxenep, Ne 1 (12), 2007

MAMW pacTteT, n3 roga B rog, pac-
wmpsieT cdepbl CBOEN AesaTeNbHOC-
V. Ho, KaKk u apyrune rocynapcTseH-
Hble BY3bl, OH MOCTOSAHHO UCMbITbIBA-
eT HeLocTaTok (OUHAHCUPOBAHUS.
B B3 C 3TVM BMXY peasibHbI BbIXOS,
B MHBECTUPOBAHNWN HALUNX MPOEKTOB
CO CTOPOHbI U BBEAEHUM YaCTUYHOM
nnatbl 3a 06y4eHune. Mnata gonxHa
ObiTb He Bbile 10% OT cTOMMOCTU
oby4eHust n He Bonblue, YEM MecsY-
Hasa 3apaboTHas nnata B onpene-
JIEHHOM PEervoHe CTpaHbl. ITO MO3-
BONMIIO Bbl peLINTbL MHOTMe Npobne-
Mbl — OT COBPEMEHHOro obyCcTpoi-
CTBa MOMELLLEHUA NHCTUTYTa OO0 No-
BblLLIEHNS 3apabOoTHO NnaTbl Npeno-
naearensm u Apyrum Keanmpuumpo-
BaHHbIM cneupanuctam. OnbIT y Hac
yXe €CTb — MHOIMne BbINMYCKHUKN
MAW, nonyyvBwne AUNAOMbI UHXE-
HEPOB, y4aTCs Y HaC e Ha 9KOHO-
MWCTOB Ha NiaTHO OCHOBE.

CerogHs mMHorue By3bl Poccun
nepexogaT Ha ABYXCTYMNeH4YaTyio
cuctemy obyyeHust (6akanaBp — ye-
Tblpe roga u MarucTp — rnc oauvH
nnn aea). Yetolpe roga cTyaeH4yec-
KX 3aHATUIA — 9TO B OCHOBHOM TEO0-
peTnYecKme Kypcol. 9 cunTato, 4to B
BY3ax, KOTOPble 3aHNMAatOTCS HayKo-
EeMKUMW TEXHONOrMsMn, [0JIKHA
ObITb HEMPEPLIBHOCTL OBY4YeEHMS U
y4acTume CTyOEHTOB B Hay4YHO-MCCne-
[0BATENbCKUX M OMbITHO-KOHCTPYK-
TOpCcKux pabotax. lHaye HEBO3MOX-
HO CAenatb XOPOLIEero WHXeHepa.
Beab NpoekTaHT aBMaLMOHHON TeX-
HWKWN — 3TO CJI0XHbIE NPOBIEMBI «He-
NIOBEK — MalluuHa», aKcnayaTauuu,
NPOYHOCTU, TEXHONOIMIA, adpoamHa-
MUKW, ONHaAMUKK, 3PDEKTUBHOCTH,
CTOMMOCTM.

Lpyroe oeno — SKOHOMUCTHI, y-
MaHuUTapuu, NpukKNagHsie MaTeMmaTu-
KW, CMEeUManncTbl N0 MHOCTPAHHbLIM
asblikam. MIx, a Bcero 2/3 cneumanb-
HocTel (y Hac ux 6onbLue 50), Mbl ro-
TOBbl MEPEeBECTN Ha OBYXCTyMNeH4a-
TYIO CUCTEMY.

Mepepn BbINYCKHMKAMMK Hallero
MHCTUTYTa CErofHs ctoaT 6onbluve
3agayn. Ha noBecTke OHA aBuaum-
OHHbIX AepxaB — npobnema co3na-
HUSI UCTpebuTens naToro nokosne-
HUSA. OTO HE TONbKO a3pPOoaMHaMKKa,
OVHaMMKa 1 NPOYHOCTb, 3TO, NPeX-
0e BCero, MHTennekTyasbHblin 60pT.
B Hepmanekom 6yayliemM OCHOBHYO
yacTb aBmaumm OyayT COCTaBNATb
OecnunoTHble NieTaTefibHble anna-
patbl. U MAU B coTpygHU4ecTBe C
OPYrMMU KOHCTPYKTOPCKUMW KOJI-
NeKkTnBamu yxxe paboTaeTt Had, Takomn
daHTacTN4eCckon TexHUKOW. Haw
KONNEKTMB TakXe roToB MPUHATL ca-
MO€e akTMBHOE y4acTue B CO34aHuun
OpYrnx cynepCcoBPEMEHHbIX neTa-
TenbHbIX annapaTtoB. Cusbl U 3HAHUA
O 9TOro y Hac ecTb.

Russian engineer, Ne 1 (12), 2007

MAI forever pays much attention
to further development of engineer
aviation higher school of Russia.

For 75 years of the life of the
Institute its graduates have made
the significant contribution in
development of aviation and
rocket-space engineering, their
contribution in development of
the advanced models can not be
exaggerated. It is sufficient to say
that about 100 of our graduates
are general designers. 21 cos-
monauts and 30 test pilots —
Heroes and double Heroes of the
Soviet Union and Russia - are
among MAI graduates. The
famous leaders of industry
branches, political and public
persons, major diplomatists,
directors of other higher schools
and even writers, stage man-
agers, actors and sportsmen — all
of them left MAI walls.

MAI graduates have produced
the most agile fighter-aircrafts in
the world MiG-29 and Su-27, con-
trol systems for missile complexes
of various areas of focus, a family
of ground-to-air missiles of air
defense and antimissiles, the
heaviest mother-missile  for
«Proton» automated space sys-
tems, submarine-launched ballis-
tic missile, a family of first-class
helicopters of OKB n.a. Kamov
(Experimental-design  bureau),
mother-missile for manned space
vehicles R-7 still not excelled,
passenger and transport aircrafts
II-76, 11-86 and 11-96, life-support
and rescue systems for aviation

and manned space vehicles,
unique armed ballistic missiles of
«Topol» family, winged anti-ship
missiles, aircraft missile of differ-
ent purpose, world-famous heli-
copters of OKB n.a. Mil, aviation
engines for home-made aircrafts
and a lot of others.

Our institute is not merely an avi-
ation school, but a missile one as
well. Russia's entrance to the mar-
ket has generated a need to
increase the acceptance of stu-
dents for economic department,
applied mathematics, and establish
new specialties — information pro-
tection, ecology, quality manage-
ment, medical engineering.

MAI grows, extending the fields
of its activity from year to year. But
like other state higher schools MAI
is constantly short of financing. In
this connection | see the real way
out in investing of our project from
outside and establishment of par-
tial tuition fees. The fees should be
within 10% of training costs and
within the level of a monthly wage
in the particular region of the coun-
try. It would enable us to solve a lot
of problems - from modern
arrangement of institute premises
to increase of wages to the lectur-
ers and other qualified specialists.
We have already got the experi-
ence of this kind — many graduates
of MAI have already got degrees in
engineering, stay in the Institute to
prolong their education as econo-
mists for a fee.

Today many higher schools in
Russia turn to two-stage system

of education (bachelor — four
years and masters — plus one or
two years). Four years of studies
are mainly theoretical courses. |
think that institutes of high tech-
nologies should keep continuity
of learning and participation of
students in scientific-research
and experimental-design activity.
Otherwise it's impossible to make
a good engineer. As a projector
of aviation engineering are
involved in complicated problems
of «<human — machine», exploita-
tion, durability, technologies,
aerodynamics, dynamics, effi-
ciency, costs.

Economists, humanists, applied
mathematician, foreign-language
specialists are different matter. This
part of students, only 2/3 special-
ties (totally we have over 50) we are
ready to turn to another two-stage
system.

Today our graduates are fac-
ing large-scale tasks. The agenda
of aviation powers includes the
task of creating the fighter of the
fifth generation. It is not merely
aerodynamics, dynamics and
solidity; it means, first of all, an
intellectual board. In the measur-
able future, the principal part of
aviation will consist of unmanned
flying vehicles. And MAI together
with other design bureaus has
been already working at such fan-
tastical equipment. Besides, our
team is ready to take an active
part in producing of other up-to-
date flying vehicles. We have all
forces and knowledge for this.
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VNIIEM: FROM TERRESTRIAL
TO SPACE INNOVATIONS

BHUMUIM: OT 3EMHbIX
10 KOCMWYECKMX UHHOBALIMM

4ymBLUME paboTy CTaHLUWM B TEYEHME
6onee 4yem 15 net). dTnmn pabora-
MU ObIIN 3aN0XEHbI HAYYHO-TEXHU-
Yyeckne OCHOBbI HOBOrO HarnpasJe- power engineering, electric

Research and manufacturing Federal Government Unitary Enterprise «Research-and-Production
activity of FGUP «<NPP VNIIEM» cov-  Epterprise «All Russian Research Institute of Electro Mechanics with the
ers space technology, nuclear  pi,ninamed after A.G.losefyan» (FGUP «NPP VNIIEM») is a multi-profile
innovative firm, with the whole working cycle: research, design, manufactur-

denepanbHoe rocynapcTrBeHHOE YHUTapHOe NpeanpusaTue
«HayyHO-npoun3BoacTBeHHOe npeanpusitue «Bcepoccuicknii
Hay4YHO-UCC1e[0BaTes/IbCKUA UHCTUTYT 3JIEKTPOMEXaHUKN C 3aBOJ4OM
um. A.TI. Uocucpbsina (Pryr «HIMrn BHUNIM») — ato mHoronpogunbHas

Jleonnn MAKPULEHKO,

WHHOBaLUNOHHas ¢pupma, paboraioLas Mo nosIHOMy LUKIY:
nccnenosaHve, NPoeKTUpoBaHue, N3roTossieHne, BBOA B 3KcryataLuio,
aBTOPCKMNI Haa30p.

drymn «HMNn BHUN3M». Emy nopy-
yeHa pa3paboTka Tpex KoCMuYec-
KMX annapatoB — ABYX rmapome-
TEOPOJIOrMYEeCcKOro HasHayYeHus u
0OQHOro okeaHorpadunyeckoro wu
npMPOAOPECYPCHOr0 Ha3HaYeHus.
3anycku onpepenexbl B 2007, 2008
n 2010 ropax.

CerogHs B NOBECTKe OHSA — pas-
paboTka MHOroueneBoro KOCMu-
4eCKOro KOMrMaekca HOBOro MoKo-
nenuns «Meteop-3M» ¢ KocMuyec-
kM annapatoMm (KA) «MeTteop-M» n
nepcrnekTMBHOro ManorabapuTHOro
KA onepatmBHOr0 MOHUTOPUHra
TEXHOMEHHbIX M MPUPOAHbLIX 4pes-
Bbl4alHbIX cuTyaumin «KaHonyc-B»,
Ha 6a3e koToporo 6yaeT pa3BepHy-
Ta o 2010 roga kocmMuyeckas cuc-
Tema B cocTaBe ayx KA.

Mpu atom @IYM «HMN
BHUN3M» Ha npoTaXEHMN MHOMUX
NeT COTpyAHMYaeT C Beaywummu
KOCMUYEeCKMMn prpmMamMm CTpaHbl,
nocTaBfsis UM yHUKasnbHoe 6opTo-
BOEe 9JIeKTpoobopynoBaHue: cra-
Tuyeckne npeodpasosarenn, bec-
KOHTaKTHble ABUraTesnn MOCTOSH-
HOIro TOKa ANl CUCTEM TEPMOpEry-

HUS B 3JIEKTPOMEXaHnKe — co3na-
HMe 6e3MacnsHbIX HarHeTaTtenem c
MarHMTHbLIM MOABECOM poTopa u
CYyXMMWN rasognHamMmmnyecknmun yn-
NOTHUTENAMKU ONA rasonepekavn-
BaAlOLLUMX arperatoB Marncrpalb-
HbIX FA30MPOBOAOB.

lMepBble Ha3eMHble JNEeKTpu-
yeckue MalluHbl C 9NIEKTPOMAarHuT-
HbIM NMOJBECOM POTOPOB — MPe06-
pasoBaTenun 4acToTbl C MAcCol pPo-
Topa 650 Kr — nokasanu, 4To 3eKT-
POMarHUTHbLIM NoABEeC 3KOHOMW-
yeckun BbIrogeH. HoBele paspaboT-
K1, NOSIBUBLLMECSH B XO4€ PeLueHns
HeobxooMMenLmnx KOCMUYECKUX
WAn cneumanbHbiX 334a4, CTaHo-
BATCS akTyallbHbIMU U B 06LLENPO-
MbILLJIEHHOM CMBbICIE.

ONEeKTPOMarHUTHbIA NMoaBec —
APKUIA MpumMep Takoro noaxoga K
OKYMaemMoCTV KOCMUYECKNX Ucche-
nosaHun. Begb ooHa mn3 BaxHen-
LINX CTOPOH peHTabenbHOCTU KOC-
MUYECKUX WCCneaoBaHuii — 3To
NPUMEHEHMNE KOCMUYECKNX HOY-Xay
0191 3EMHbIX HYXA.

Arperatbl MOLLHOCTbIO OT 2,5 fo
25 MBT ¢ MarHUTHbIM MOABECOM
MPOLLIN OMNbITHO-NPOMBbILLNEHHYIO
aKcnayaTauuio Ha rasornepekaym-
BalOLWMX cTaHumsax B Cbi3paHu,
TonbatTn, Kasann n MNMepmun. Boico-
KYIO OLIEHKY MOJly4nn NPOEKT raso-

machine building for different
industries (natural gas industry,
medicine, shipbuilding, etc.).

One of the components of the
Federal Spare Program of Russia for
2006-2015 is creation of the meteo-
rological system of the country.
FGUP «NPP VNIIEM» was selected
as the leading executor of the mete-
orological space complex «Meteor-
3M». It was entrusted with develop-
ing three space apparatuses — two
for hydrometeorology and one for
oceanography and natural resources
research. The launches are sched-
uled for 2007, 2008 and 2010.

Today on the agenda is develop-
ment of a new generation multi-pur-
pose space complex «Meteor-3M»
with the space apparatus (SA)
«Meteor-M» and a prospective
small-size SA for operative monitor-
ing of man-caused and natural
emergencies «Canopus-B», on the
basis of which a space system, con-
sisting of two SA, will be deployed.

At that for many years FGUP
«NPP VNIIEM» has been cooperat-
ing with many space firms of the
country, supplying unique on-board
electrical equipment: static con-
verters, direct current non-contact

ing, commissioning, follow-on.

O6Lunii BuA 6/104HOrO NysibTa ynpasrieHUs

reHepasbHbIii AUPEKTop —
reHepanbHbiii KOHCTPYkTOpP PIryIl «HIMIM BHUNIM»
Leonid MAKRIDENKO,
General Director — Chief Designer
Federal State Unitary Enterprise «NPP VNIIEM

aHepro6soka ASC
General form of the control panel
of APP power generating unit

nmMpoBaHus 1 xusHeobecrnedyeHns, nposoaa «Aman—-EBpona», roe Ha
CUCTEMbI OpPUEHTaUUM COJSIHEYHbIX  CNOHMMCKOWM CTaHuuuM noAaBeCHI
GaTapenn pna wmexagyHapogHoir ®ryn «HMMN BHUWOM» ctosat Ha

Hay4yHo-TexHun4yeckas n npoms-
BOACTBEHHas pesatenbHocTb Pryr
«HMMN BHUNBOM» pacnpocTpaHaeT-
CSl HA KOCMUWYECKYIO TEXHNKY, aTOM-
HYIO BHEpreTuky, aneKTpPoMallnHO-
CTpOeHMe OJ1 pPasnnyHbIX oTpac-
nen HapogHoro xosganctea ([as-
npoma, MeamuyHbl, kopabnecTtpoe-
HUS 1 ap.).

CocTtaBHoli yacTelo Pepepanb-
HOM KOCMWYECKOM nporpammbl
Poccum Ha 2006-2015 rogbl aBns-
eTCs CO34aHne MeTeoposiormyec-
KOWM CUCTEMbI CTpaHbl. [ONOBHbLIM
MCNONHUTENEM KOCMMYECKOro
KoMMfekca MeTeopOosIorm4yeckoro
Ha3HavyeHusa «MeTeop-3M» BbIOpaH

KOCMMWYECKON CTaHumn 3emMnu u naTn rasonepekavynealolnx arpe-

Apyrnx KOCMMYECKMX annapaTos,
OAHOOCHbIN CWUSIOBOW MPOCKON C
yApyroBa3kumMm NOABECOM  Ans
CMYTHUKOB CBA3U «MonHus», pene,
KOHTaKTOPbI 1 Ap.

OaHUM 13 NHTEPECHbIX Hanpas-
JIEHU Hay4HO-TEXHNYECKOrO Nonc-
ka B ®ryn «HMn BHUMNIM» ctano
co3pgaHue 3N1EKTPOMArHUTHOro
noaseca (OMI1) poTopHbIX CUCTEM
B3aMeEH TPaANLMOHHBIX NOALLNMNHM-
KOBbIX onop. Bnepebie 3SMI1 unc-
NnonbL30BaaM NpU CO34AHNN CUCTEM
opveHTauMn 1 ctabunmusaumm op-
O6uTanbHbIX CTaHUUK «Anmas»
(9NeKTPOMarHUTHO MNOABELUEHHbIN
wap-maxosuk) n «Mwup» (cunosble
rMpOCKONbI-rMpoauHel, obecne-

ratax. ECTb y>xe [OroBopeHHOCTb C
[a3npoMOM, 4TO NOCTaBKa MarHUT-
HbIX NMoaBecoB OyaeT yBenunyeHa
no 20 nopgecoB. K HacTtosiLiemy
BPEMeHN paspaboTaHbl, U3roToB-
JIeHbl U MNOCTaB/IEHblI 3aKasynkam
okoJ10 50 KOMMNIEKTOB MarHUTHOIO
noaeeca AJii KOMNPEeccopoB ra3o-
nepekayMBaloLLMX arperaToB Mpo-
n3eoactea OAO «KasaHbkomnpec-
copmaw» (r. KasaHnb, Poccus),
dupmbl Nuovo-Pignone (r. ®no-
peHuusa, Wtanna), OAO HIMO
«Nckpa» (r. Tlepmb, Poccus),
OAOQO «KoMnpecCcopHbIii KOMMIEKC»
(r. CankT-lMeTepbypr, Poccus), OAO
«Cymckoe HMO um. M.B. ®pyH3e»
(r. Cymbl, YkpauHa).

CTeHA KOMMJIeKCHbIX UCTIbITaAHUI 3/1eKTPoo6opyaoBaHNs
u cucremsl yrnpasneHus ansa ASC
Complex test desk for electrical equipment and controlling system
of an atomic power plant

motors for temperature control and
life support systems; solar bat-
teries' position control systems for the
Earth International Space Station
and other space apparatuses;
monoaxial powered gyro with visco-
elastic suspension for satellites
«Molnia», relays, contactors, etc.
Creation of electromagnetic
suspension (EMS) for rotor systems
instead of traditional bearing sup-
ports has become one of interesting
directions of research conducted by
FGUP «NPP VNIIEM». For the first
time the EMS was used during
development of orientation and sta-
bilization systems of the orbit sta-
tions «Almaz» (electromagnetically
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Mo 3apgaHuto lasnpoma Pryrl
«HMMN BHUN3M>» paspaboTan v Bbl-
nyckaeT pasfiMyHble npuvBoda ap-
MaTypbl MNOA3EMHbIX ra3oXxpaHu-
nvu. B Hux ncnonbaytotcs 6€CKoH-
TaKTHbIE 9NEKTPOABUIATENN MNOCTO-
SIHHOrO TOKa, pa3paboTaHHble AN
PaKEeTHO-KOCMNYECKOW TEXHUKMU.

3akasbl laznpoma MMerT 0Cco-
60e 3HayYeHne: Bedb dHepreTnyec-
KOV COCTaBnSOLWEN POCCUINCKOMN
3KOHOMUKWN cenvac OTBOAUTCH ca-
Masl cepbe3Has posib.

OpaHa 13 HalMX NepcrneKkTUBHbIX
paboT, Takke CBA3aHHas C 9Hepre-
TUYECKUM KOMMJIEKCOM CTpaHbl, —
370 pa3paboTka npueoaa ans Hed-
TAHOro Hacoca rnyboKoro norpy-
XEHUS.

CyLlecTBEHHbIA 00beM MpPouns-
BOOMMOW B HacTosllee BpeMms
dryn «HMM BHNM3IM» npoaykumn
coCTaBnsieT cenmcMocTolkoe 0060-
pynoBaHue AN8 aTOMHbIX 3J1EeKT-
POCTaHUMIA.

Hanbonee 3HaYMMbIMU O0CTU-
XEHNAMUN B 3TOMN 06nacTn ABNANNCH
pa3paboTKu: CUCTEMBI YNPABIEHUS
M 3awuTbl Ofs peakTtopa Tuna
BB3P, npegHasHa4yeHHOW s non-
HOro OCTaHOBa peakTOpHOl ycTa-
HOBKW U ynpaBfieHUs TensjoBOWn
MOLLHOCTbIO peakTopa, a Takxe 3a-
WWTbl BMJIOTb OO BO3AENCTBUS Ha
OopraHbl peryinmpoBaHusl; CUCTEMbI
LLeHTPaNn30BaHHOIO KOHTpONSA
CKAJIA pnsa 3Hepro6rokoB C peak-
Topom TMna PEMK-1000, npegHas-
HaAYeHHOM AN KOHTPOS TEXHOJIO-
rMYeckoro npotecca aHeproboka

Pycckuii nunxenep, Ne 1 (12), 2007

Cucrema Y10 (KA «MoruTop-3»)
U10 System (KA «Monitor-E»)

Cc Bblgayen mHdbdopmauum onepa-
TMBHOMY NnepcoHainy.

CerogHa OCHOBHblE ycunus
dryn «HMNMn BHUNMSOM» cocpepo-
TOYeHbl Ha co3gaHuMm obopyaoBa-
Hua CY3 peaktopos BB3P HoBoro
NMOKOJIEHNSI HA OCHOBE MUKPOMPO-
LLECCOPHOMN TEXHUKN U C LLUNPOKUM
NPUMEHEHNEM BbICOKOCKOPOCTHbIX
LMPPOBbLIX KAHANOB CBSA3M.

K umcny nocnegHux ycrnewuHbIX
paboT B 9TON 06NaCTU MOXHO OT-
HECTW Halle y4acTue B BBOLE B
cTpoii aHepro6noka Ne 3 KanuHuH-
ckoii ASC. Hawun 0BHOBNEHHbIE
CUCTEMbl MO3BOMUAN MNPOASIUTH
Cpoku cnyx06bl 1 NOBbICUTL 6€30-
nacHocTb aHeprobioka Ne 1 JIeHuH-
rpaackoii ASC. Komnnekc aToMHOM

BecKkOHTaKTHbIe ABUraTesin NoCTossHHOro ToKa
Contactless direct current motors

aHepreTukn Oryn «HMNMN BHUMSM»
BbIMNOJIHAET U CBOM 006s13aTeNnbCTBa
nepen 3apybexHbiMU 3akas4vuka-
MW: 3aBepLUeHa MNpu 3HAYUTEb-
HOM HalleM y4yaCcTUN PEKOHCTPYK-
NS CUCTEMBI YNPaBNEHNS U 3aLm-
Tbl Ha 3Heprobnoke Ne 5 A3C
«Kosnoayn» B Bonrapuu; npownm
yCNELHbIE UCMbITAHUS Ha MOLL-
HOCTM 3Heprobnoka Ne 1 A3C
«TaHbBaHb» B Kutae.

3a roabl CywecTBOBaHUA B
dryn «HNn BHNM3M» paspabo-
TaHO MHOXECTBO 3JIEKTPUYECKUX
MaLllUViH, NPUBOAOB U 3/IeKTpoMexa-
HU4eckux npeobpasoBaTeneii ans
KOCMWYECKOW OTpacnu, HyxX[,
BM®, atomHoin 3HepreTtuku, las-
npoma u 1.4.

Russian engineer, Ne 1 (12), 2007

suspended fly-wheel ball) and «Mir»
(power  gyroscopes-gyrodynes,
providing for the work of the station
for more than 15 years). These
works laid the scientific and techni-
cal foundation of new direction in
electro mechanics — creation of oil-
less superchargers with magnetic
suspension of rotor and dry gas-
dynamic compressors for gas com-
pressor units of gas-main pipelines.

First ground-based electrical
machines with electromagnetic
suspension of rotors — frequency

Aeurarens-maxosuk M5-50
DM5-50 Handwheel Motor

converters with rotor mass of 650
kg — showed that electromagnetic
suspension was economically
sound. New developments, which
have emerged in the course of nec-
essary space or special tasks, are
becoming of current importance in
general industrial cense as well.
Electromagnetic suspension is a
bright example of such approach to
recoupment of space research.
After all, one of the most important
aspects of space research prof-
itability is application of space
know-how for terrestrial needs.
Units of 2.5-25 MW capacity with
magnetic suspension have under-
gone experimental-industrial
exploitation at gas-transfer stations
in Syzran, Tolyatti, Kazan and Perm.
The gas pipe-line «Yamal-Europe»,
where at the Slonim station FGUP
«NPP VNIIE»" suspensions were
installed on five gas compressor
units was highly commended. There
is already an agreement with the
natural gas industry providing for
increasing the supply of suspension
to up to 20. By now about 50 mag-
net suspension complete sets for
gas transfer units manufactured by
the PC «Kazancompressormash»

haukE LeETpOngines Kpeind

Fanen sarsTpospREGEEe TRNERES

(Kazan, Russia), Firms «Nuovo-
Pignone» (Florence, ltaly), PC NPO
«Iskra»(Perm, Russia), PC
«Kompressornyi Complex» (Saint-
Petersburg, Russia), PC
«Sumskoye NPO imeni M.V.Frunze»
(Sumy, the Ukraine) have been
developed, manufactured and sup-
plied to the clients.

On request of the natural gas
industry FGUP «NPP VNIIEM» has
developed and is manufacturing var-
ious armature drives for underground
gas-holders. Contactless direct cur-

The most significant achieve-
ments in this field were the fol-
lowing developments: control
and protection systems for
VVER-type reactors, destined for
complete stop of a reactor facility
and reactor thermal power con-
trol, as well as for protection,
including effect on control
organs; centralized control sys-
tems SKALA for RBMK-1000 type
power-generating units, destined
for a power-generating unit's
technological process control
with provision of information to
the operative personnel.

Today the main efforts of FGUP
«NPP VNIIEM» are concentrated on
creation of the SUZ equipment for
new generation of the VVER-type
reactors on the basis of the micro-
processor technology and with the
broad use of high-speed digital
communication channels.

Among the most successful
works in this field are: our participa-
tion in commissioning power-unit
No. 3 of the Kalinin NPS. Our reno-
vated systems allowed extending
the service life and increasing safe-
ty of power unit No. 1 of Leningrad

Cucrema P10 (KA KoHgop-3)
R10 System (KA Condor-E)

rent motors are used in them, which
were developed for the rocket and
space research technologies.

The «Gasprom» orders are of
special importance: after all now the
energy composite of the Russian
economy is given the most impor-
tant role.

One of our prospective works,
also connected with the energy
complex of the country, is develop-
ment of the drive for the deep
immersion oil pump.

Earthquake-proof equipment for
nuclear power plants constitutes
essential volume of produce,
presently manufactured by FGUP
«NPP VNIIEM>».

NPS. Nuclear energy complex of
FGUP «NPP VNIIEM» also carries
out its own obligations before for-
eign clients: reconstruction of con-
trol and protection system of power
unit No. 5 of «Kozlodui» NPS in
Bulgaria as well as successful tests
on the power unit No. 1 of the
«Tyanvan» NPS in China were car-
ried our with our substantial partici-
pation;

During the years of existence of
FGUP «NPP VNIIEM» many electri-
cal machines, drives and electro
mechanical converters have been
developed for the needs of the
space industry, Navy, nuclear ener-
gy, natural gas industry, etc.
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Buktop TUCCEH, reHepanbHbivi AUPEKTOpP
3AO0 «MexxrocyaapcTBeHHbIV KOHUEPH «TpaHCcmaLL»
Viktor TISSEN, General Manager
Closed stock company Intergovernmental concern Transmash

B 1991 ropy mexnpaButenb-
CTBEHHbIM corawieHmem Poccun,
YKkpauHbl 1 Jlateun TpaHcmatuy 6bii
npuaaH cratyc MexpecnybsnkaH-
CKOro KOHLiepHa, KoTopbih B 1992
rogy npeobpasoBaH B 3A0 «Mex-
rocyaapCTBEHHbIN KOHUEPH «TpaHC-
mMaw». Hambonee KpynHbIMW na-
KeTaMmn akuMi KOHLepHa Brage-
10T MPeanpuaTUs NyTEBOr0 Malluu-
HocTpoeHus: OAO «Kanyxckui 3a-
BOA, MyTEBbLIX MALUUH N FMAPONPU-
BoaoB», OAO «KupoBckuin malusa-
Bog 1 Masg», OAO «Tuxopeukumn
MaLLNHOCTPOUTENbHbIN 3aBO4, WM.
B.B. Boposckoro», 3A0 «Tynaxen-
JaleJo) VETITER

KOHUEPHOM B TECHOM KOHTaKTe
¢ LUKBnytbmaw n MNTKB LN ocBoe-
HOo 6onee 100 TuNopasmMepoB Xe-
JIE3HOAOPOXHOM TexHukn. lMpouns-
BOOVMbIE MalUWHbI MOFYT BbIMOJI-
HATb Ofepauuu, HadMHas OT pas-
60pKKM CTAporo Nyt N 3akaH4nBas
KOHTponeM TpebyemMbix mapameT-
pPOB FOTOBOrO MyTy.

Mcnonb3oBaHne TeXHONOrn4ec-
KX KOMMJIEKCOB MO3BOJIIET A0C-
TWYb BbICOKOW NPON3BOAUTESNIbHOC-
M n Tpebyemoro kayectsa paboTt
NPY OTHOCUTENbHO HU3KUX 3aTpa-
Tax, cokpallasi npy 3TOM Nepepbl-
Bbl B ABUXXEHUM NOE300B.

3a nocnegHve rogpl CO34aHbI
HOBbIE BbICOKOMNPON3BOAUTENbHbLIE

Pycckuii nixxenep, Ne 1 (12), 2007

Ha npoTtspkeHun MHOrnux et OCHOBHbIMU
npoun3BoanTesISIMU OTe4eCTBEeHHOW nyTeBon
TexXHUKW SIBJISIIOTCS NMPeanpusTus obiBLUEero
MuHTs)xmawa, Ha 6ase koropbix B 1990 rogy
Ob11 00pa30BaH KOHLUepH «TpaHcMmaLl».

KOHIEPH
«TPAHGMALIY:
KENE3HbBIM

NOPOITAM
HALEXHYIO
TEXHHKY

MallVHbl, HOBblE BWAbl MEXaHU3U-
POBAHHOIO NMHCTPYMEHTA U CPEACTB
Masnorn MexaHn3auum, NoNOXNTENb-
HO 3apekoMeHpoBaBLUne cebs. XKe-
JIE3HOO0POXHAA TEXHMKA C aMbne-
MOV MNpeanpuaTUi KOHLUEpHa Xopo-
IO M3BECTHA He ToNbko B Poccun,
HO M BO MHOMMX CTpaHax GJMxXHero
1 fanbHero 3apybexbs.

OpHako MaclwitabHoe pedop-
MUPOBaHME XEEe3HOAOPOXHOIro
TpaHcnopTa, HapawuBaHne obbe-
MOB IPY30BbIX U MACCAXMPCKNX MNe-
PEBO30K, BHEOPEHME BbICOKOCKO-
POCTHbIX JINHWA CTaBAT MNepen,
NyTEBLIM  KOMMJIEKCOM  3aJadvy
LaNnbHENLEero CoBepLUIEHCTBOBAHWS
CTPYKTYPbl U HOMEHKIaTypbl napka
MyTEBOMN TEXHMKWN, NO3BOJISIOLLEN B
YCNOBUSAX MPOrHO3UPYEMOrO COK-
paLleHNs KONNYECTBA BbIOENSEMbIX
«OKOH» MPOU3BOAUTL B €OVHULY
BpeMeHMU 60bLLn 06beM paboT no
PEMOHTY 1 06CYXXMBAHUIO NYTU.

3agadya MalIMHOCTPOUTENEn —
OonepaTMBHO pearnpoBatb Ha 3arn-
pOChI Xene3Hbix Aopor n obecne-
4YUTb MYTEBOW KOMMIEKC Heobxoau-
MO TeXHUKOW. [Npu 3TOM Heobxo-
OVMO y4uTbiBaTb Creunduky xe-
nesHblx gopor Poccun (pasnnyHble
KIMMaTUYECKME YCIIOBUS, 3NEKTPU-
duUuUMpOBaHHbIE U HeanekTpudun-
LMPOBAHHbIE, MasogesTesNbHble
ydyacTtkm n gp.). lNoctasngemas ny-
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TRANSMASH concern:
Reliable machinery to railway

In the course of many years major producers of national track machinery were the enterprises
of the former Mintiazhmash, on the base of which the concern Transmash was formed in 1990.

In 1991 by an intergovernmental
agreement between Russia, the
Ukraine and Latvia, Transmash
received the status of inter-republi-
can concern, which in 19992 was
transformed into closed stock com-
pany Intergovernmental concern
Transmash. The largest share hold-
ings are possessed by the enter-
prises of track mechanical engi-
neering: open stock company
Kaluzhsky plant of track machines
and hydraulic actuators, open stock
company Kirovsk mashplant of the
1st May, open stock company
Tikhoretsk engineering plant of
V.V.Vorovsky, closed stock company
Tulazheldormash.

The concern together with
TSKBputmash and PTKB TSP
became familiar with 100 standard
sizes of railroad machinery. The
produced machinery can perform
operations, starting from disman-
tling of old tracks and ending with
control over the required parame-
ters of the finished track.

The use of technological com-
plexes allows to achieve high pro-
ductivity and the required quality of

work and at the same time relatively
low cost, reducing intervals in train
operation.

During the last years new highly
productive machinery, new types of
power-operated tools and rigging,
which proved to be useful, have
been created. Railroad machinery
with the emblem of the concern
enterprises is well-known not only in
Russia, but also in many foreign
countries.

However, great reforming of rail-
road transport, increase of freight
and passenger transportation vol-
umes, introduction of high-speed
lines set a problem of further per-
fection of track machines park
structure and nomenclature, which
within the framework of the predict-
ed reduction of the given «gaps»
quantity will allow to make greater
volume of repair and track mainte-
nance per time unit.

The task of mechanical engi-
neers is to react on-the-fly to the
requirements of railroad and to
ensure the provision of a track
complex with the necessary
machinery. At the same time they
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TeBas TEXHWKA O0JKHA ONTUMasib-
HO COOTBETCTBOBATb CBOEMY Ha3-
Ha4YeHNIO U ObiTb KOHKYPEHTOCMO-
COBHOW Ha BHYTPEHHEM U BHELLHEM
PbIHKaX MO COOTHOLLEHWNIO «KAYecT-
BO — LieHa».

M3mMeHeHne ycnoBsuin aKcniyarta-
LMW Xene3HOA0POXHOro Nyt Tpe-
OyeT pa3paboTKM HOBbIX KOMIMJIEKC-
HbIX TEXHOMOMNI MyTEBLIX PABOT.

MpeanpuaTns KoHLepHa npuc-
TynalT K paspaboTke nporpamMmbl
NMOBbLILEHNSA KOHKYPEHTOCMNOC06-
HOCTW BbINYCKAEMOW MYTEBOWN TEX-
HUKN. OnpepneneHbl NepcrekTuB-
Hble HanpaBfeHUs MOAEPHU3aLMn
CTapbIX W CO342HUS HOBbIX BbICO-
KOMPOW3BOAMTENBHBIX MalUVMH OAS
OCHOBHBbIX NMyTEBbIX PabOT.

B obuiem obbeme PEMOHTHO-
NnyTeBbIX PabOT NOArOTOBUTENbHLIE
1 BCrnomoraTesibHble paboTbl CcOC-
TaBnsAlT He 6onee 20%, HO HA HUX
oTBnekaeTca 0o 65% pabounx, 3a-
HATbIX HA COOEPXaHUN U PEMOHTE

nyTn. lns cokpalleHns 3artpaTt Tpe-
OyeTcs LUMPOKOE BHeApeHME Ha-
[EXHOr0 MHCTPYMEHTA, OCHOBHBbI-
MW MNPOU3BOAUTENIAMU KOTOPOro
asndatoTca OAO «KanyratpaHcmalu»
n 3A0 «KybaHbxengopmatu». Yxe
pa3paboTaHO U OCBOEHO B MPOWU3-
BoacTBe Oonee 50 TunoB coBpe-
MEHHOro 3NeKTPUYECKOro N rna-
pPaBfINYECKOrO MYyTEBOro WHCTPY-
MeHTa. OgHaKO OCHALLEHHOCTb Xe-
JIE3HbIX AOPOr MEXaHM3NPOBAHHbLIM
NyTEBbIM MHCTPYMEHTOM CerogHs
He npeBbllaeT 60%, a HOBbIMU ero
Moanpukaumamm — 14—18%.
OCHOBHas 3agaya MalIUHO-
cTpouTenei — cosgaHue bonee ad-
GeKTUBHOro 1 06ner4YeHHoro nyTe-
BOr0 MEXaHU3MPOBAHHOIO MHCTPY-
MeHTa. BoT noyemy Ha 6aze OO0
«TpaHcamn3enbmall» Co30aH MHXMN-
HUPWHIOBbI LLIEHTP, OCHOBHOE Har-
paBfieHne NOeaTesIlbHOCTU KOTOPO-
ro — paspaboTtka, U3roToBJIEHUE,
WCMbITAHME OMbITHLIX 0O6pPa3LoB U
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cepTudukaLms HOBbIX BUOOB MyTe-
BOr0O MEXaHU3NPOBAHHOIO WUHCTPY-
MEHTa, a TakXe Y3JI0B Y KOMMJIEKTY-
IOLLNX N3OENNNA K HAM.

CepBuUCHOe 06CnyXuBaHVE $IB-
ng9eTca OAHUM N3 MHCTPYMEHTOB
CHUXEHUS yAesbHbIX 3KCrnyaTaum-
OHHbIX PACX00B B MYTEBOM X035~
CTBE 3a CYET MOBLILLEHNS HaaexX-
HOCTM N NPON3BOAUTENIBHOCTM My-
TEBOW TEXHUKWU, CHUXKEHUS MPOCTO-
€B 1 COKpallleHUs CPOKOB ee pe-
MOHTAa, a AJ1 NPeanpuUsaTmii NyTeBo-
ro MalMHOCTPOEHUS — OAHUM M3
HanpaBAeHUA MOBbLILLIEHUS KOHKY-
PEHTOCNOCOOHOCTN BbIMYCKAEMOW
npoaykumn. B cBA3u ¢ aTuM npea-
NPUATUSMN KOHLIEPHA Yy4YpexaeHa
XONAVHroBass KoMmnaHusi «TpaHc-
MaLlLCEPBUC» C PErnoHasbHbIMU
LLleHTpamMn, OKasbiBaKLWMMN Ha
MEcCTax Cclieaylowme yCnyru: Bbl-
NMoJIHEHME MYCKOHaNaA04YHbIX pa-
060T; 06y4eHne nepcoHana n onepa-
TUBHOE ynpaBJieHne UM B NpoLecce
akcnayataunmm nyTeBON TEXHUKW;
rapaHTUiiHbIn, a npu Heobxoau-
MOCTU — U NOCNerapaHTUNHbIN, pe-
MOHT MyTEBOI TEXHUKMK; obecneye-
HME 3anacHbIMU YacTsaMU; PETNCT-
paums, HeMCNpPaBHOCTEN UX aHaNn3
1 CBOEBPEMEHHOE YCTPaHEHME.

Mpn pedpopmmnpoBaHnn xenes-
HOOOPOXHOW OTPacnn, eCTECTBEH-
HO, noasiexxat U3MEHEHUO N B3au-
MOOTHOLLEHUS OCHOBHOIO 3aKa34un-
ka — OAO «P>XX» — ¢ npousBoante-
NISMN XXENE3HOO0POXHOM TEXHUKU,
KOTOpble [OJIKHbl CTPOUTbLCA Ha
OONrOCPOYHON AOrOBOPHOW OCHO-
Be. Takoe B3anMOOEeNCTBUE MOBbI-
CUT OTBETCTBEHHOCTb MPOU3BOAN-
Tenenm 3a Ka4ecTBO MOCTaBNSAEMOWN
NPOAYKLIMX 1 MO3BOJINT UM MpUBNe-
KaTb KPeauTHble U MHBECTULIMOH-
Hbl€ PECcypCbl AN TEXHUYECKOrO
nepeBoOpPYXEeHUS AENCTBYIOLWEro
NPOU3BOACTBA M CO30aHUNSA TEXHUKWN
HOBOIO MOKOMEHUS, KOHKYPEHTO-
CNoCcOBHOI Ha BHELUHEM PbIHKE.
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should take into account the spe-
cific nature of railroads of Russia
(different climatic conditions, elec-
trified and non-electrified, low-
activity pieces, etc.). The available
track machinery should corre-
spond in the best way to its func-
tion and to be competitive on the
foreign and home market within the
ratio «quality — price».

Changing operational condi-
tions of the railway track requires
working out of new complex tech-
nologies of track works.

The enterprises of the concern
are starting to develop a program of
competitiveness increase of the
produced track machinery. The per-
spective trends of old machinery
modernization and the creation of
new highly productive machinery
for main track works are deter-
mined, and the first step in it is the
concordance of new technical
requirements with open stock com-
pany RZHD.

Within the whole volume of
repairing-track works the prepara-
tory and odd works comprise not
more than 20%, but up to 65% of
workers, occupied in the track
maintenance and repairing, are
engaged in these works. For
reducing the expenses the intro-
duction of reliable tools is needed,
and the main producers of reliable
tools are open stock company
Kalugatransmash and closed stock
company Kubanzheldormash.
More than 50 types of modern
electric and hydraulic track tools
are developed and mastered.
However, the equipment of railways
with mechanized track tools today
does not exceed 60%, and with its
new modifications — 14-18%.

The main task of mechanical
engineers is to create more effec-
tive and lighter track mechanized
tool. That's why on the base of

Transdieselmash Ltd. an engineer-
ing centre was created, the main
direction of work of which is the
developments, production, testing
of samples and the certification of
new types of track mechanized
tools as well as junctions and com-
ponents to it.

After-sales service is one of
the tools to reduce specific main-
tenance charges of railway equip-
ment at the expense of increase in
railway machinery security and
productivity, decrease of down-
time and the reduction of its repair
time, and for the enterprises of
train machinery — one of the ways
to increase the competitiveness
of the produced goods. As a result
of this, concern enterprises
established a holding company
Transmashservice with its region-
al centres, which render the fol-
lowing services locally: realization
of balancing and commissioning,
personnel training and its man-
agement during the process of
track machinery operation; war-
ranty, and after-warranty — if nec-
essary, repair of track machinery;
provision of spare parts; malfunc-
tion revelation, its analysis and
timely elimination.

During the time of making
reforms to railway system, rela-
tionships between the main client
— open stock company «RZHD» —
and railway machinery producers,
are surely to change, and should
be set on long-term contract
basis. That kind of cooperation will
increase producers’ responsibility
for the quality of the supplied
goods and will allow them to
attract credit resources and
investment for technical upgrad-
ing of production and for the cre-
ation of new-generation machin-
ery, which will be competitive on
foreign market.
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Poccus, nmerowyasi MHOroBekoBble TPagnuunuun nPoMbILLII€HHOIo
npoun3BoOACTBAa N 3HAYNTEJIbHbINA MOTEeHUNas 4acTHON
npeanpuHNMaTesibCKOM MHULNaTUBbI, Y)Ke YCreLUHO BKJTI0YN1ach

B MeXXAYHapOoAHYIO Koornepauuio.

EBponerickne komnaHun Nyt ass cebst B Poccum nocTaBLyNKOB
npoAyKunM MalMHOCTPOEHUS, akTUBHO Pa3MeLLaloT CBoOu cOOpoYHble
npounsBoAcTBa Ha ee TEPPUTOPUUN U rTepenaroT POCCUACKUM
npeanpusaTUSM CyOKOHTPaKTbl Ha NPON3BOA4CTBO aBTOKOMITOHEHTOB,
Y3/10B 1 3arnacHbIX 4acTeu, 4TO No3BOJIS€T CHU3UTb CTOUMOCThH
KOHe4YHOWV npoAyKunun u caenarb ee 6osee 4OCTYMNHOM

AJ1s noTpeburenen.

INDUSTRIAL COOPERATION:

HOW TO FIND SOME RUSSIAN PARTNERS
AND TO ESTABLISH A SUCCESSFUL PARTNERSHIP

MeperosopPRHaRiblivKERe)GKCHIPDE K TOB »
e otiations at Subcontracts Exchkllels

Cnepyet OTMETUTb, YTO MPU Bbl-
6ope POCCUINCKOro NPeanpuaTus B
KayecTBe CybKkOHTpakTopa, 6onbLuee
3Ha4YeHNe UMEeeT He OTHOCUTENbHO
HU3KMIA yPOBEHb LIEH Ha S3HEProHOCK-
Tenu, onnaty Tpyaa v np., a ypoBeEHb
KBanudmnkaumm Kagpos U TEXHONOM M-
yeckasi BOOPYXXeHHOCTb POCCUNCKUX
NPeAnpuUaTUiA, Nx CrnocoBHOCTb Bbl-
NMOJNIHWTL 3aKa3 TOYHO B CPOK U C 3a-
[aHHbIM YPOBHEM Ka4ecTBa.

OpHako noTeHuman PoOCCUNCKO-
ro pbliHKa MPOW3BOACTBEHHOW KO-
onepaumn ons 3apybexHbIx Komna-
HUI NPOAOMXaeT OCTaBaTbCH He-
[0CTaTO4HO npo3padHbiM. B cuny
TEeKYLUMX U3MEHEHWNA HA MPOMBILL-
NneHHon kapTe Poccuu, nonyyuTtb
[OCTOBEPHYIO MHpOPMaLWIo, KOTO-
pasi MO3BONUT HaWTU HAOEXHOro
nocTaBLUMKa — CyOKoHTpakTopa 6e3
noTepb BPEMEHU HenpocTo. Poc-
CUINCKME NpeanpusTusl, HECMOTPS
Ha BbICOKYIO 3aMHTEPECOBAHHOCTb B
napTHePCTBE, HAXOOATCS Ha Pa3HbIX
cTagmax pasBuTus. Mx BO3MoXHoOC-
TW [AOCTATOYHO CJIOXHO OLEHUTb
6e3 nocelleHns npeanpuatus. B To
e BpeMsi, NoTeHUManbHble NoCcTaB-
LMKKW, KOTOPbLIX MHOrO, 3a4acTylo
HaxoOaTCs Ha 3HAYUTENbHOM yaa-
neHun apyr ot apyra. PacueHku Ha
BbIMOJIHEHNE MNPOU3BOACTBEHHO-
TEXHOJIOTMYECKUX MPOLLECCOB MMe-

[MPOU3BOACTBEHHAS KOOMEPALIUA:

KAK HAUTU NAPTHEPOB
B POCCUU
WHANIAAUTD YCNELLHOE
B3AUMOJENCTBUE

I0T 3Ha4YUTENbHbLIN pa3dpoc. D70
Jenaet npoueaypy Bbibopa napTHe-
pa 13 4yncna poccunckmx npeanpu-
AT OOPOroCTOALEN WU CIOXHOWN.
A vHOrga 3acTaBnsieT nonaraTbCs Ha
Clly4aiHbIn BLIGOP, Y4TO AN CEPLE3-
HbIX KOHTPaKTOPOB HEMPUEMNEMO.
Tem He MeHee, POCCUNCKUIA Pbl-
HOK MPOW3BOACTBEHHOW Koornepa-
UMM NOCTENEHHO pPa3BMBAETCS WU
cTaHoBMUTCA Gonee AOCTYMHbIM U
npeackasyemoiM. MHorve npeg-
NpPUATUSA MPOBOAAT TEXHUKO-TEXHO-
NI0OrM4yeckoe mnepeBoopyXeHne wu
BHEOPSIOT CUCTEMbI MEHEOXMEHTa
KayecTBa B COOTBETCTBUU C MEXY-
HapoAHbIM cTaHgapTom 1SO-9001.
®dopmupyeTcss  MHGpaAcTPykTypa
pblHKa U CO3[al0TCA MEXaHW3Mbl,
obecneumBaiolme ObICTPLIA 1 3d-
(bEKTUBHBIV MOUCK NApPTHEPOB.
OgHMM M3 Takmx MexaHu3moB
CTanu perynsapHo MnpoBOAUMbIE
«BUpPXKM CYyBKOHTPAKTOB» — MOAr0-
TOBNIEHHbIE MEepPeroBopbl «3akas-
ynk — NocTaBLLMK», OpraHM3yemeble
No UHULMATUBE KPYMHbIX KOHTPaK-
TOpoB. KpynHble npeonpusaTug,
3aMHTEPECOBAHHbIE PA3MECTUTb
CBOW 3aKa3bl (MPOAYKLMS MALLMHO-
CTPOEHMUS, pas3nuyHble BUOblI Me-
TannoobpaboTkn, NUTbe, Ky3HeuY-
HO-MpPeccoBble onepauun, nasep-
HbI PACKPOW NNUCTa, N3roToBEHNE

3NEKTPOHHLIX BNOKOB, AeTanein 13
pe3uHbl 1 nonanumMmepos), obpalua-
toTca B MexXpermoHanbHbI LEHTP
NMPOMBILLUIEHHOW CYOKOHTpaKTaumm
M NapTHEpPCTBa WM B LIEHTP CyO-
KOHTpaKTauMm CBOEro pernoHa.
Mocne wun3ydyeHus noTpebHOCTEMN
3akasuuka 1 ero TpeboBaHnI K ka-
4eCTBY 3aka3blBaEMOW MPOAyKLUUU
M NOCTaBLUMKy popmMmnpyeTcs Tex-
Huyeckoe 3apaHune. CocTaBnsaeTca
CMMCOK BCEX MOTEHUMNANbHbLIX NOC-
TaBLUMKOB, KOTOPbIE OMOBELLAIOTCS
0 3akase. OnoBeLLeHMEe NOCTaBLUN-
KOB OCYLLECTBNAETCA OOHOBpE-
MEHHO BO BCeX pernoHax Poccumn,
MHTepecylowmnx 3akasdmka. Ona
3TOr0 UCMOJb3YyeTCcs MHMOpMaLn-
OHHas cuctema CybKOHTpakTaumm
www.subcontract.ru, Ha cerogHs
obbeauHsowas yxe cebie 8500
Jy4LWINX NPOMBILLAEHHbIX NPeanpu-
aTuii Poccun. Kpome Toro, B pabo-
Te NPUHMMAIOT ydyacTue LEeHTPbI
cyOKOHTpakTauummn, paboTtawowme B
eanHom dopmaTe nNpakTUYeckn BO
BCEX MPOMBILLNIEHHO Pa3BUTbIX pe-
rmoHax Poccun. O3HaKOMEHHbIE
C NoTpebHOCTAMM 3akasuymka 3a-
MHTEpecoBaBLIMECH MOCTaBLUMKN
HanpasnsalT B MexpernoHanbHbIn
LLEHTP MPOMBbILLIEHHOW CYOKOHT-
pakTaumm 1 napTHepCcTBa CBOU 3a-
SIBKM Ha yyacTme B neperosopax,

The high level of industrial
development of such countries
as, Germany, ltaly, France, and
Japan is substantially condi-
tioned by the effective utiliza-
tion of industrial subcontract-
ing. Cooperation implemented
between head assembling con-
tractors and flexibly specialized
suppliers of accessories, units
and blocks.

Such division of labor allows
for prompt lineup update,
greater output and cost-saving
when producing at the target
quality performance. In the
economic globalization envi-
ronment, the industrial coop-
eration makes it to the interna-
tional scale and new partici-
pants are getting involved in
the international labor division
process.

Russia having centuries-old tra-
ditions of industrial production and
significant capacity for the private
entrepreneurial initiative has already
successfully tuned in the interna-
tional cooperation process.

European companies are seek-
ing new machinery suppliers in
Russia, actively place their assem-
blies on its territory, subcontracting
Russian enterprises to manufacture
of automotive units, assemblies and
spare parts thus allowing for lower
end product cost and making it
more affordable for consumers to
purchase.

It should be noted, that when
looking for a Russian enterprise to
be subcontracted, not rather low
energy sources cost, remunera-
tion, but the skill level and technol-
ogy tools of the Russian enterpris-
es, their ability to deliver the order
right on time and maintain the
expected quality levels.

However, the capabilities of
Russian companies’ industrial
cooperation with foreign compa-
nies continue to remain not trans-
parent enough. In view of current
changes on the Russian industrial
map, it is difficult to obtain trust-
worthy lead to a reliable suppli-
er/subcontractor managing to
gain some time. Russian enter-
prises, despite being greatly inter-
ested in partnership, are develop-
ing at different stages. Their capa-
bilities are quite hard to be
assessed without visiting them.

At the same time, the potential
suppliers, which are quite a lot, are
remote from one another. Quotes
on production and technology
process are considerably dis-
persed, thereby making the task of
matching a partner from among the
Russian enterprises expensive and
complex one. Sometimes it com-
pels to make a random selection
which is not acceptable for serious
contractors.

Nevertheless, Russian indus-
trial cooperation market is gradu-
ally developing and becoming
more accessible and predictable.
Many businesses are retooling
their plants and implements quali-
ty management systems that meet
ISO 9001 requirements. The mar-
ket substructure is being formed,
new facilities for quicker and more
effective partner search.
Subcontract Exchange has
become one of such facilities, the
elaborate Customer-Supplier
negotiations solicited by big con-
tractors. Big enterprises, interest-
ed in placing their orders (machin-
ery, various types of metal work-
ing, moulding, forge-press opera-
tions, laser nesting, electronic
blocks, rubber and polymers parts

fabrication) refer to Interregional
Industrial Subcontracting and
Partnership Center or respective
local subcontracting center.

Having studied customer's
needs and its requirements to the
products to be ordered technical
design assignment will be draft-
ed. A list of all potential suppliers
that are notified on the order, to
be made. The notification of sup-
pliers is carried out simultane-
ously throughout all Russian
regions that were opted by the
customer as ones he is interested
in. To do so the information sub-
contracting system at www.
subcontract.ru will be employed.
It combines over 8500 superior
Russian industrial enterprises. In
addition, the subcontracting cen-
ters operating in the unified for-
mat of all industrial developed
Russian regions. Having familiar-
ized with customer needs the
interested suppliers will forward
their application for negotiation
participation, bids and qualifica-
tion cards, providing the descrip-
tion for enterprise technology
capabilities and experience in
handling such orders, quality
management and other informa-
tion required by the customer.

In practice, applications are
quite a few numbering 150-200 per
one order. The customer with
assistance of experts of the Inter-
regional center of industrial sub-
contracting and partnership based
on the incoming qualifying cards
and applications will conduct pre-
selection.

A supplementary supplier's
financial conditions and agent rela-
tionship analysis is conducted if
needed. As a result of such analy-
sis non reliable suppliers will be
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KOMMEpYeCKMe npennoxeHnsa no
LeHaMm 1 kBanmduKaLMOoHHbIE Kap-
Tbl, B KOTOpbIX Aaetcs noppoo6-
HO€ onuMcaHue NpPou3BOACTBEHHO-
TEXHONIOIMYECKNX BO3MOXHOCTEN
npeanpusaTys U ONbIT BbINOAHEHUS
nofoOHbIX 3aKkas30B, yrnpaBieHue
KQ4yeCcTBOM U apyrasi Heobxoammas
3akas4mky nHdopmaumd. Ha npak-
TUKe, 3asiBOK NOCTynaeT JocTaTou-
HO MHOro — no 150-200 Ha oauH
3aka3. 3akasyuKk npu conencTeumn
crneunanncToB MexpermoHanbHO-
ro UeHTpa MNPOMbILWIEHHON Cy6-
KOHTpakTaumm n napTHepcTBa Ha
OCHOBaHUM MOCTYMUBLUNX KBaNn-
OUKALMOHHBIX KapT 1 3a8BOK MpPo-
BOAMT MNpefBapuUTENbHbIN OTOOP.
Mpu Heo6xooMMOCTM NPOBOAUTCS
LONOSIHUTENbHLIA aHann3 ¢uHaH-
COBOro COCTOSIHUSI MOCTABLLMKOB U
VX OTHOLLEHUI C KOHTpareHTamu, B
pesynbTate HeHageXHble MocTaB-
WMWK UCKII0YAOTCa M3 Chnucka.
dopmumpyeTcs nporpamMma 1 o4e-
pPeaHOCTb NEPEroBOPOB.

Ha BTOpOoM 3Tane, Ans y4acTtus B
neperoBopax C npeacraBUTeENs Mu
3aKkasyuka npurnawlalTcs nocTaBs-
WKW, NpeacTaBuBLUME 3asBKN U
KBanN®UKaUNOHHbIE KapTbl, COOT-
BETCTBYIOLLME TPeOOBaAHUAM 3aKas-
yuka. Meperosopsbl Ha «Brupxe cyb-
KOHTPaKTOB» BEAYTCS Hanpsamyio,
6e3 NocpefHNKOB, B TEHEHME OOHO-
ro gHs. o pesynsratam neperoso-
pOB oOnpenenseTca MUCNONHUTENDb
3akasa (nHorga Heckosbko). MNocne
3TOro HeobXxoOoMMO BblexaTb Ha
npeanpusaTne, 4tobbl MOCMOTPETb
NPOV3BOACTBO, O3HAaKOMWUTLCH C
CUCTEMOM YNpPaBfEHUS Ka4yeCTBOM,
BCTPETUTLCH C TEXHONOramMu, 1 Tor-
0a MOXHO pa3MeLlaTb 3akas. Uc-
NnoSib30BaHME 3TOr0 MexaHm3ma
NO3BONSET KOHTPAKTOpaM:

— MOJly4UTb BCE BO3MOXHbIE
NPeasioXeHNs OT 3aMHTEPECOBaH-
HbIX MOCTaBLLMKOB;

— BbIGpaTh lydLLIEE NPENIOKEHVE;

— C9KOHOMUTb BPEMS — UCKJTIO-
YNTb OJUTENbHbIE MEPEeroBopbl U
noes3aku.

MexaHn3m novcka napTHepoOB
«Brpxa CybKOHTpPaKkTOB» YyCMeLwHOo
MCNOMb30BaH ANS pPa3MeLLeHns 3a-
Ka30B €BPOMNENCKMUX KOMMaHwumn, a
Takxke KPYMHbIX POCCUIACKUX Npea-
npuaTuii. Yepes «bupxy cybKOHT-
pakToOB» OCYLLECTBASANCS Npensa-
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puTenbHbIA OTOOP MNOCTaBLUMKOB
NPOaYKUUW ONA oTpacnei, npemb-
ABNAOLUMX MOBLILLIEHHbIE TpeboBa-
HUS MO Ka4yeCTBY KOMIMNEKTYIOLMX:
aBTOMOOUNIECTPOEHNE, aBMaCTpoe-
HWe, NPOM3BOACTBO 060PYAOBaAHUS
ona HedTeraszonobblun, MeaguLnH-
CKOW TEXHUKWN N OPYrUX.

0O6bem 3aKka30B, pa3MeLLeHHbIX
C WCMOJIb30OBaHMEM 3TOr0 Mexa-
Hnama, B 2006 roamy npeBbICUN
40 MNH eBpOo. IKOHOMMUSA 3aKasyn-
KOB Npu 9TOM cocTasnseT oo 30 n
Oonee npouUeHTOB OT MNepBOHa-
YyanbHO 3arnjaHMPOBAHHOW LEHHbI.
OPDEKTNBHOCTL BbIMOMHEHNSA pa-
60T No noucky 1 oTbopy nocTtas-
LMKOB-CYOKOHTPakTOPOB obecne-
ynBaeTcs BHEOPEHHOI CUCTeMOoi
MeHeOKMeHTa kayecTBa, YTO MNOA-
TBEPXAAET cepTudumkar COOTBET-
CTBUS MEXOyHapOAHOMY cTaHaap-
Ty ISO-9001:2000.

MexXpervoHanbHbI LEHTP npo-
MbILUJIEHHOM CYOKOHTpakTauum wu
napTHepPCTBa Takke NPoBOAUT Map-
KETUHIOBbIE MCCNEeAOBaHUSA pPbliHKA
NPON3BOACTBEHHOWN Koonepauun no
OTAENbHBLIM HanpaeBneHnsM (Hanpu-
Mep, nasepHas obpaboTka meTan-
noB B MOCKOBCKOM pPErnmoHe) n pery-
NAPHBIN aHaNM3 pacueHOK No OCHOB-
HbIM MPOM3BOACTBEHHO-TEXHOJIOT -
YecknM npoLeccam (NUTbe, pasnny-

Hble BUAbl MexaHoobpaboTkKn) N oc-
HOBHbIM akTopamM NpPOM3BOACTBA
(ueHa pabouel cunbl, NPON3BOA-
CTBEHHbIX MOMELLEHWNI, SNEKTPO-
3Heprumn, BOAO- U TENNOCHAOXEHUS 1
[p.) B permoHanbHoM paspese. J1a
MHbOPMaLs He3amMeHMa ANs Npu-
HATUSI PELLEHNIA NPU NOATOTOBKE WH-
BECTULMOHHbIX MPOEKTOB, MIaHNPO-
BaHWM NoKanM3auumn nNpou3BOACTBA
KOMMJIEKTYIOLLMX: OHa NMOMOraeT 13-
Bexatb omnboK 1 NoTEPU BPEMEHN.
Mpurnawaem Bcex 3aMHTepe-
COBaHHbIX 3apyOeXHbIX NEPTHEPOB
obpaltaTtbes B MexpernoHasbHbli
LEHTP MPOMbILLNIEHHON CYOKOHT-
pakTaumMn u napTHepcTBa. Mbl
noaroToBUM A1 BaC BCIO HEOOXO-
ANMYI0 MH)OPpMaUMIo, NOMOXEM
pa3mecTuTb 3aKka3s Ha «bupxe cyb-
KOHTPaKTOB» WM Xe HahTu noc-
TaBWMKOB 4Yepe3 MHGPOPMALMOH-
HYl0O cucTeMy CyOKOHTpakTauuu
www.subcontract.ru

MeXpernoHasbHbIA LLEHTP
NPOMBbILUIEHHON
CyOKOHTpaKTauumn
N napTHepcTBa
115035, Mockea,
yn. BonotHas, .12
Ten./dakc: (495) 234-53-76
e-mail: subcontract@binec.ru
www.subcontract.ru
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eliminated from the list. The pro-
gram and negotiations sequence
will be made up.

At the second stage, prior to
negotiations with customer repre-
sentatives, suppliers who have sub-
mitted their applications and quali-
fying cards, meeting customer's
needs. Negotiations held directly
over-the-counter at Subcontracting
Exchange during one day. The per-
former (occasionally a number of
them) will be identified through
such negotiations.

Following that a trip to the enter-
prise should be taken to see the
production site, familiarize with the
quality management system, meet
with technology engineers and
place the order. Such facility will
enable contractors:

— to receive all possible offers
from the interested suppliers

— to select the most suitable bid

— to save time eliminating long
negotiations and trips.

The facility for partners search
called Subcontract Exchange is suc-
cessfully used to place European
and big Russian companies' orders.
Through Subcontract Exchange a
preliminary selection of suppliers
operating in the fields, where rather

high parts quality requirements are
imposed: automotive industry, air-
craft construction, manufacture of
the petroleum and gas production
equipment, medical supplies and
others.

The size of orders placed by
using this facility, has exceeded in
2006 the amount of 40 million
euros. The customers’ savings,
thus, make up to 30 and more per-
cent on originally scheduled price.
The efficiency of suppliers/subcon-
tractors sourcing and picking will be
secured through the implemented
quality management system as evi-
denced by the international 1SO
9001:2000 standard.

The interregional center of
industrial subcontracting and
partnership also carries out the
industrial cooperation research in
specific trends (e.g., laser metal
working in Moscow region) and
the regular analysis of quotes sup-
plied on main production and
technology processes (moulding,
various kinds of mechanical pro-
cessing) and to major manufac-
turing factors (labor, production
floor, electric energy, water-and-
heating costs, etc.) as viewed
from regional standpoint. This

information is indispensable to
make decisions while developing
investment projects, planning for
accessories production localiza-
tion, assisting to avoid errors and
waste of time.

Each interested foreign partner
is encouraged to contact
Interregional center for industrial
subcontracting and partnership. All
necessary information will be made
available to you. We will provide you
assistance with order placement at
the Subcontracting Exchange or
suppliers search through the sub-
contracting information system at:
www.subcontract.ru

Inter-regional center
of industrial subcontracting
and partnership
115035, Moscow,
Bolotnaya str. 12
Tel./fax: (495) 234-53-76
E-mail: subcontract@binec.ru
www.subcontract.ru
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PEAKTOPbl CEPHOKUCJIOTHOIO
ANKUJIMPOBAHUSA CTPYUHOIO TUMA

JET-TYPE REACTORS
OF ACID ALKYLATION

MupoBble TeHgeHuun
pa3BuTus
aBTomobunecTpoeHus

Y npon3Bo[CTBa MOTOPHOIO
TonnuBa Bce 60sbLIe
onpegensorcs
3KOJIOrN4eCcKumMu
TpeboBaHuamn. Ucxons
N3 3TOro MOXXHO
NpPoOrHo3npoBaThb
onepexaroLwjum pocTt
npou3BoACTBa ankunara —
3KOJ/I0rn4eckm YUCToro
BbICOKOOKTaHOBOIO
KOMIOHEHTa
aBTOMOOUIbHbIX 6€H3UHOB.
Muposoii onbIT

ero npou3BoAcTBa
noka3sbIBaeT, 4TO

B O/1vxaviLuee Bpems 3ToT
POCT 6yaeT uatn

3a cyer HapalBaHuUs

MOLLHOCTe! npouecca
CEepPHOKUCIJIOTHOIo
ankunnupoBaHuns (CKA)

Banentuna EMEJIbKUHA, nepBbii 3amecTuTtesib reHepansHoro aupekropa OAO «BHUUHegpTemawu»
CewmeH FEPLLUIYHU, Beywwii Hay4Hbiii coTpyaHuk OAO «BHUNHedTemaLL»
Valentina EMELKINA, First Deputy Director General OJSC «VNIIneftmash»
Semen GERSHUNI, leading research fellow OJSC «VNIIneftmash»

OdPeKTMBHOCTL paboThl Nobdo
ycTaHoBku CKA B 3Ha4MTENbHOM CTe-
MeHN 3aBUCUT OT KOHCTPYKLMK ee
peakTopa (KOHTakTopa) — OAHOro
M3 CaMbIX CJIOXHbIX annapaTtoB B
HedTenepepabaTbiBaOWeli npo-
MbllWneHHOCTU. CROXHOCTb €ero
KOHCTPYKLIMM 0Byc/ioBieHa Heobxo-
OMMOCTBIO CO3haHMa U nogaepxa-
HWS B PEaKLUMOHHONM 30HE TOHKOAUC-
NepcHO 3MybCUM NIEFKOro 1 Maso-
BSISKOrO CXWKEHHOro rasa B TsXe-
JION 1 BA3KOW CEPHOWN KMUCNOTe npu
NOCTOSIHHOM OTBOZE Tenna ak30Tep-
MWNYECKOM peakuumn ankniampoBaHus.

Mpouecc CKA o4eHb YyBCTBU-
TENeH K NI0KaNbHOMY COOTHOLUE-
HUIO KOHLIEHTpaUWiA pearnpytoLmx
KOMMOHEHTOB — n3006yTaHa u one-
®UHOB — B 30HE peakuum n K fo-
KanbHOM Temnepartype B 9TOW 30-
He. [ononHuTenbHblE TPYAHOCTU
Cc034aeT KOPPO3MOHHAsi arpeccus-
HOCTb MHOIOYMCJIEHHbLIX CEPOCO-
aepxXaliumx coeguHeHuin, obpasyio-
LLMXCS NMPU KOHTaKTUPOBaHUN cep-
HON KNCNOTbl C HeHacblWeHHbIMN
yrneeonopoaamMu Chipbs.

Knaccuyeckue KOHCTPyKLUUKU
peakTopoB CKA C BCTPOEHHLI-

n3o6yTaHa onegpuHamn.

MU Mellanikamu, paspadoTaHHble
HECKOJIbKO AecaTuneTun Hasag,
He yao0OHbI B aKcnyaTaumm ns-3a
HanMuns ONUHHbIX BanoB, YNjaoT-
HEHUM MU NnoawunnHUKOB. B peak-
Topax CO BCTPOEHHbIM Ternnoob-
MEHHbIM My4YKOM BUOpauma 1 Kop-
po3us Tpyb co3paioT eule 60/b-
Lne CNOXHOCTU, 4eM MNpuUBOAbI
mewanok. NoaToMy ecTeCTBEHHO
CTpPEMJIEHME CO30aTb HaAEXHbIN
B paboTte peaktop CKA 6e3 me-
Lwanok 1 TpybHOro nyyka.

B Poccum HoBas TexHonorus
CEPHOKUCNIOTHOro ankuampoBa-
HUA Obla co3daHa B pesynbrate
15-neTHUX 3Ha4yuTesbHbIX Teope-
TUYECKUX WCCNEOOBaHMI rpynnbl
cneunanmcToB, MOCTPOMBLLUUX B
CBOEe BpeMs BCIO ankunauuio B
CCCP. HoBass TexHonorusa anku-
NIMPOBaHUS — 3TO, NpPexae BCero,
aanabaTtnyecknii CTpynHbln peak-
TOp, KOTOPLIA He TpebyeT BHeLl-
HEro OxJaxaeHus; B HEM He UucC-
nonb3yKTCA CMECUTENN C fionac-
TamMun. PeakTtop paboTaeT npu oT-
HOCUTENIbHO HW3KOM [aBNEeHUM,
YTO CHMXaeT OO0 MUHUMYyMa Yypo-
BEHb aBapunHocTu. B cBa3m c

World tendencies of
automobile construction
and motor fuel develop-
ment are more and more
determined by ecologi-
cal requirements. Based
on this, it is possible to
forecast the leading
growth of alkylate pro-
duction - environmental-
ly clean high-octane
component of automo-
bile petrols. The global
experience of its pro-
duction shows that in the
nearest future its growth
will be due to increase of
capacities of the
process of acid alkyla-
tion (AA) of isobutene
with olefines.

Efficiency of any AA plant to a
considerable extent depends on
construction of its reactor (contac-
tor) - one of the most sophisticated
apparatuses in oil refining industry.
Complexity of its construction is
caused by necessity of creating and
maintaining of fine-particle emul-
sion of light and low-viscous lique-
fied gas and viscous sulfuric acid
with constant heat rejection of
esothermal reaction of alkylation in
reaction zone.

AA process is very sensitive to
local ratio of concentrations of
responding components - isobutene
and olefins - in the reaction zone and
local temperature in that zone.
Additional difficulties are created by
corrosion activity of multiple sulfur-
bearing compounds, forming during
contact of sulfuric acid with raw mate-
rials unsaturated with carbohydrates.

Classic constructions of AA reac-
tors with built-in mixers, developed
some decades ago, are not comfort-
able in operation due to presence of
long shafts, compressions and bear-
ings. In reactors with built-in heat
exchanging beam vibration and
tubes' corrosion create even bigger
difficulties than the mixers' drives.
That is why the desire to create a ser-
viceable reactor AA without mixers
and matrix was natural.

In Russia new technology of acid
alkylation was created as a result of
15-years long considerable theoret-
ical studies of a group of specialists,
who in their time had created the
whole alkylation of the USSR. The
new technology of alkylation is, first
of all, adiabatic jet-type reactor
which does not require external
cooling, blade mixers are not used in
it. Reactor works in conditions of a
relatively low pressure, what makes
the accident rate minimal. As the
new reactor is hermetically sealed,
its dimensions are not big, in the
process of alkylation it gives possi-
bility of more efficiently solving mat-
ters, connected with environmental
protection.

Thanks to unification of efforts of
specialists of the OJSC «Slavneft-
Yaroslavnefteorgsyntez», 0JSC
«VNlIneftmash» and CC «Nehno-Alko»
the jet-type unit was included in the
scheme of the working plant 25/7 of the
OJSC «Slavneft-Yaroslavneftesyntez»
(Russia) in 2000.

Commissioned adiabatic jet-
type reactor is designed for the daily
production of 200 tons alkylate with
the octane number 93 according to
the motor method. It is a vertical
apparatus 5 m high with reactionary
volume of about 1.5 m3. As in reac-
tors of known constructions (con-
tactors of Stratco and cascade) its
basis is flow circuit, consisting of
internal circulation pipe and annular
gap between this pipe and the body.
The construction of the reactor pro-
vides for a number of independent
leads-in of raw materials in different
zones.

For creation of emulsion and its
circulation along the inner contour
instead of a propeller (axial-flow)
pump the principle of stream, creat-
ed by special nozzles, was used. In
circulation rotary pumps of sulfur
acid and reaction products' con-
tours pressure at the output is equal
to 0.75-0.8 MPa. With the help of
these pumps the external circulation
contour - through the reactor,
hydraulic cyclone and three-phase
separator - was created in addition
to the inner contour.

S
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TEM, YTO HOBbIN PEeaKTOp repMeTu-
4YeCckM 3aKpbIT, a pasMepbl ero He-
BENVKKN, OH obecrneymBaeT B Npo-
Lecce ankMampoBaHMA BO3MOX-
HOCTb 6onee 3addPeKTUBHO peLlaTb
BOMPOCHLI, CBA3aHHbIE C OXPaHOWn
oKpy>XatoLLer cpenbl.

Bnaropaps 06beaMHEHNIO ycu-
nnii cneuyyanuctos OAO «Cnas-
HedTb-ApocnaBHedTEOPrCUH-
Te3», OAO «BHUWNHedpTemall» un
3A0 «TexHo-Anko» B 2000 roay
y3en cTpyiiHoro peaktopa O6bin
BK/IIOYEH B CXEMY OENCTBYIOLLEN
yctaHoBkn 25/7 OAO «CnaBg-
HedTb-ApocnaBHedTEOPrcUHTES»
(Poccus).

BBeneHHbIN B aKcnayaTaumio
agmabatmyeckuii CTPYMHbIA peak-
TOP paccyuTaH Ha MPOU3BOACTBO
00 200 TOHH B CYTKM ankunara ¢ OK-
TaHOBbIM YncaomM 93 N0 MOTOPHOMY
meTony. OH npepncTaBnsier coboi
BEPTUKa/bHbIA annapart BbICOTOM
5 M C peakuMoHHbIM 06BEMOM OKO-
no 1,5 Mm% Kak n B peakTopax n3se-
CTHbIX KOHCTPYKUMA (KOHTaKTope
CTpaTko 1 KackagHOM), ero OCHO-
BOW SBNSIETCH UUPKYNSAUMOHHbIN
KOHTYP, COCTOSILLNIA N3 BHYTPEHHEN
LMPKYNSILNMOHHOM TPYObl U KOMbLie-
BOro 3a30opa Mexay aTon Tpybon u
KOpnycoMm. B KOHCTpykuuu peakTto-
pa NpeaycMOTPEHO HECKOSbKO He-
3aBMCUMbIX BBOLOB Chlpbsi B pa3s-
Hbl€ 30HbI.

[ns co3paHus sMynbCuUmn 1 UMp-
KynsiLMm ee no BHYTPEHHEMY KOHTY-
py BMECTO nponesiepHoro (oceBo-
ro) Hacoca WUCnoJsib30BaH NPUHLNNM
CTpyu, co3aaBaemMoin cneunasnbHbl-
MU connamMu. B UMpKyaSauUMOHHbIX
LLeHTPOOEXHbIX HAcocax KOHTYpPOB
CEpPHON KMUCNOTbl U NPOAYKTOB pe-
akuMn [aBfieHME Ha BbIXOOe COC-
tasngetr 0,75-0,80 MMa. C no-
MOLLbIO 3TUX HACOCOB B AOMOJIHE-
HUE K BHYTPEHHEMY KOHTYPY LIMPKY-
NAUMN CO30aH BHELUHWUA KOHTYp —
yepesa peakTop, FMAPOUUKIOH U
TpexdasHbin cenapaTop.

B npuHUMNnanbHO HOBOM Ang
TEXHONOMMN anknnMpoBaHus anna-
pate — B rmapoLMKIOHE 3MYNbCUs
ObICTPO paccnanBaeTCs Ha KUCNOoT-
HYIO 1 YyrneBoaopoaHyto dasbl. Bbi-
BOOVIMbIE U3 HErO MOTOKM Apocce-
NMPYIOT U HaNpaBnsioT B Tpexdas-
HbIA cenapaTop 415 OTAENEHUS Bbl-
OEenNuBLUNXCS MapoB, KOTOpbIE 3a-
TeM NOCTynakT B KOMMPECCOP.
B pesynbrate gpoccennpoBaHus
KMcnoTa M yrneBogoopoAbl OxNax-
JaloTca 0o TemMneparypsbl, onpeae-
N9eMON JaBfiEHMEM B cenapaTope,
1 pasgesfibHbIMM NOTOKaMM Hanpae-
naTCa 3 Tpexdas3Horo cenaparo-
pa Ha peuuvks B CTPYNHbIN peakTop
1 B CUCTEMY OYMCTKU U BblAENEHUNS
ankunata. B umpKynsunOHHbIN KOH-
Typ CTPYMHOro peaktopa MnocTy-
nalT NPOAYKTbl  peakuum u3
KackagHoro peaktopa. OnedpunHo-
BOE Cbipbe — OyTaH-OyTWUNEeHOBYIO
dpakumto (BBD), copepxallyto
~20% ©6yTuneHoB, — nojawT B
KackagHbli 1 CTPYMHBIN PeakTopbl.
B kackagHbIi peakTop nogatT n3o-
OyTaH B KONIMYECTBE, AOCTAaTOYHOM
Ons NOAAEPXAHUA 3a4aHHOro CO-
OTHOLUEHUS «1300yTaH — 0NleUHBI».
McTo4YHMKOM M300yTaHa B CTpyii-
HOM peaKkTope SABNSAITCS LMPKYIn-
pyloLLMe NpoayKTbl peakumm nocne
KackagHoro peakropa.

Mpn NpoekTMpoBaHMN CXeMb
npegycMoTpeHa nojava LMpKynm-
pyloLero n3obyrtaHa U B CTPYMHbI
peakTop. APPEKTUBHOCTb NPOLLEC-
ca B CTPYyMHOM peakTOpe BbILLE,
yemM B KackagHOM, 4TO MO3BONSAET
NONYy4YNTb MPOAYKTbl peakuum Ha
BbIXOAE N3 HEro NyYLle, YeM Ha BXO-
ne, naxe 6e3 nogayn LMpKynmpyo-
wero nsobytaHa. B cBA3M ¢ 9TUM
n300yTaH B CTPYMHbIA peakTop He
nopgaeTcs.

B y3ne cTpymHOro peakropa He
TOJIbKO MOBLILLIAETCH KOHLUEHTpauus
BbICOKOOKT@HOBbIX KOMIMOHEHTOB,
HO 1 ynydLaeTcs nx GpakuNOHHbIN
COCTaB; KpoOmMe TOro, Bo3pacTaer
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KaTanuTuyeckas aKkTMBHOCTb Cep-
HOW KUCNOTHI.

C nepBoro nycka cTpyliHblii pe-
akTop paboTan ycTOM4YMBO: He
NPOUCXOAuI0 CUIbHOroO neperpe-
Ba 9MYyNbCUN TEMNJIOM peakuumn an-
KUNMPOBaHMSA, nepenagbl AaBre-
HMUA Ha KlanaHax He MpeBbilanuv
0,2-0,3 MIla, He Habnwoganocb
BCMEHVBaHMS U BblIHOCA XWUAKOCTU
n3 TpexdasHoro cenapartopa. Yn-
paBneHne paboTol rmapoLmMKiIoHa
1 BCEW CXEMOW JIErKO OCYLLLECTBNA-
eTca onepatopamu C nyfabTa yn-
paBneHus.

KoHcTpykumsa peaktopa obec-
rneyrBaeT ONTUMasibHbIe YCNOBUSA
0N B3aMMOOENCTBUS LMPKYINPY-
IOLLMX MPOAYKTOB peakumn, CEPHOM
KMUCNOTbI, oNedUnUHOB N N300yTaHa:
TypOYNEeHTHOCTb NMOoToKa B 06beme
peakTopa HamMHOro Bhbille, YeM B
noboM N3 M3BECTHbIX HaM TUMOB
peakTopoB CKA. VIcknioyeHbl 30HbI
C HM3KWM NIOKaJIbHbIM COOTHOLLEHN-
eM «oneduHbl — n3o0byTaH», obec-
nevyeHo cosgaHne amynbcum Tpedby-
€MOro AMCMNepCcHOro CoCTara, YTo u
MO3BOSIUIO BO MHOrO pa3 yMEHb-
WNTb 06bEM peakTopa Mo CpaBHe-
HUIO C 0OBLEMOM M3BECTHLIX peak-
Topos CKA.

PeBOMOLIMOHHBIM MPENMYLLIECT-
BOM npenjiaraemMoi TexHonornu
ABNSIETCA BO3MOXHOCTb aNikKUINPO-
BaHMA 4YUCTOro MPONUIEHOBOIO
CbIPbSl, YTO HE MOXET ObITb AOCTUI-
HYTO TPAAMLUMNOHHBLIMK TEXHOOIM NS -
MK 6e3 CyLIeCTBEHHOr0 CHUXEHUS
KayecTBa KOHEYHOro NPOoAyKTa.

BanentnHa EMEJIbKUHA,
nepBbIfi 3aMmecTuTesb
reHepasibHOro AUpeKTopa
OAO «BHUNHepTEMAaLL»
Cemen FEPLUYHMU,

BeAyLNii Hay4YHbIA COTPYAHNK
OAO «BHUNHepTEMaLL»
Muxaunn BEJIKUH,
reHepa’sbHbIVi ANPEKTOP
KomnaHnn «TexHo-AnKo»

Russian engineer, Ne 1 (12), 2007

In a principally new for the tech-
nology of alkylation apparatus -
hydraulic cyclone - emulsion quickly
breaks down on acid and hydrocar-
bon forms. Flows, extracted from it,
are choked and forwarded into the
three-phase separator for separa-
tion of educed steam, which then
goes into a compressor. As a result
of choking acid and hydrocarbons
cool to the temperature, determined
by the pressure in the separator, and
in different flows are directed from
the three-phase separator for recy-
cling in the jet-type reactor and the
purification and alkylate isolation
system. Products of the reaction get
into the flow circuit of the jet-type
reactor from the cascade reactor.
Olefine raw material - butane-buty-
lene fraction (BBF), containing ~
20% of butylenes - is fed in the cas-
cade and jet-type reactors.
Isobutene is fed into the cascade
reactor in the quantity, sufficient for
keeping the given isobutene-ole-
fines ratio. The source of isobutene
in the jet-type reactor are cycling
products of the reaction after the
cascade reactor.

Feeding of circulating isobutene
also into the jet-type was provided
for during drafting the scheme.
Efficiency of the process in the jet-
type reactor is higher, than in the
cascade one, what allows to get the
better reaction products at the out-
come than at the feeding even with-
out feeding circulating isobutene. In
this connection isobutene is not fed
into the jet-type reactor.

Concentration of high-octane
components not only increases in
the jet-type reactor unit, but their
fractional composition also
improves; besides, catalytic activity
of sulfur acid grows.

Since its first launch the jet-type
reactor has been working stably:
there was no strong overheating of
the emulsion from the alkylation
reaction heat, pressure drops at the
valves did not exceed 0.2-0.3 MPa,
there was no frothing or removal of
liquid from the three-phase separa-
tor. Control of hydraulic cyclone and
of the whole scheme was easily con-
ducted by operators a control desk.

Construction of the reactor pro-
vides optimal conditions for interac-

tion of circulating products of the
reaction, sulfur acid, olefins and
isobutene: turbulence of the flow
within the reactor was much higher
than in any of the known types of the
AA reactors. Zones with low local
«olefins-isobutene» ratio were
excluded, emulsion of the required
dispersed composition was created,
what allowed a many times
decrease of the capacity of the
reactor in comparison with the
capacities of the known AA reactors.

The revolutionary benefit of the
proposed technology is possibility
of alkylation of a clean propylene
raw material, what can not be
achieved by the traditional technolo-
gies without material lowering of the
quality of the final product.

Valentina EMELKINA,

First Deputy Director General
OJSC «VNIIneftmash»

Semen GERSHUNI,

leading research fellow

OJSC «VNIIneftmash»

Mikhail BELKIN,

General Director of the company
«Techno-Alko»
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MUKPONPOLIECCOPHOE YCTPOMCTBO
BbICTPOLEUCTBYIOLLErO
ABTOMATUYECKOTO BKJIIOMEHMS PE3EPBA

MICROPROCESSOR OF FAST-OPERATING
AUTOMATIC THROW-OVER
CIRCUIT BREAKER

Cepreii L|bIPYK,
3aBeaymownv kajgpegpon
MockoBckoro aHepreTn4eckoro nHcturyrta (TY)
Sergey TSYRUK,
Chair Principal of Moscow Energy Institute
(Technical University)

BecnepeboiiHoe PYHKLMNO-
HUPOBaHUEe 3HEepProxo3sanCcTB
npeanpuaTUin ¢ HenpepbiBHbIM
TEeXHOJIOTUYECKUM NpOoLEecCcoM
nmeet ocoboe 3HayeHue, Noc-
KOJIbKY AiaXke KpaTKOBPEeMEHHbIe
nepepbiBbl 3JIEKTPOCHaOXEeHUs
HaAHOCSIT CYyLLEeCTBEHHbIA MaTe-
puanbHbIA ywepo.

MockBnyam namsTeH crny4an,
korga 13 Hos6pa 2006 roga Ha Pu-
JIEBCKOW KaHanNn3auuoHHOW HacocC-
Hor cTtaHuuun (KHC) B pesynbrate
aBapUNHOro OTKJTIOHEHUSI OOHOMO N3
MCTOYHMKOB BHELLHEro 3JeKTpo-
CHabXeHus npou3oLuna oaHoBpe-
MEHHas OCTaHOBKA TPEX HACOCHbIX
arperaToB, 4TO MNPUBENO K rmapas-
JINYECKOMY yaapy U paspbiBYy OOHO-
ro U3 HanopHbIX TPYGONPOBOAOE.

dkcnepTm3a, NpoBeaAeHHAs crne-
umanuctamm MOCKOBCKOro 3Hep-
reTM4eCKoro WHCTUTYTa (TEXHU-
4eckoro yHuBepcuTeTa), yCTaHO-
BWAA, YTO OAHOW N3 OCHOBHbIX MNPU-
YNH aBapuUn SBUJIOCb 3aBbllLeHne
CBEpPX KPUTUYECKOW BENTMUYNHbI BPE-
MeHWN cpabaTbiBaHUSA YCTPOWCTBA
NPOTUBOABAPMINHON aBTOMATUKMN
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(aBTOMaATNYECKOrO BK/IIOYEHUS pe-
3epsa — ABP).

Mopo6Hasa cutyauus oOCTaTou-
HO XapakTepHa O/ CXEM 9NeKT-
pPOCHabXeHUs1 NMPOMBbILLJIEHHbIX Y3-
JIOB Harpysku ¢ ABYMSI He3aBUCU-
MbIMU UCTOYHMKaMK NuTaHus. Mc-
rnoJIb30BaHME B TaKMUX CXemax yCT-
poricte ABP Ha CeKuMOHHOM BbiK-
ntoyatene 6 (10) kB B TpaguLMOH-
HOM WCMNOJZIHEHUM HE MNO3BONAET
MoJIy4nTb BPEMS paboTbl CPEACTB
aBTomatmkm meHee 0,4-0,5 ce-
KyHO, 2 CyMMapHOe Bpems rnepe-
pbiBa 9NEKTPOCHAOXEHUSA Bceraa
coctaBngeT 1-5 cekyHa, 4TO Kpan-
HE KPUTMYHO NP HaNn4YnmM B CocTa-
B€ Harpy3ku y3J1I0B CUHXPOHHbIX
oBuraTenen.

KapavHanbHOe peweHue 3a-
nayn obecrnevyeHUs HaOeXHoro
aneKkTpocHabxeHns noTpebute-
Nen BOSMOXHO Ha OCHOBE HOBOIO
K/iacca MUKPOMNPOLECCOPHbIX YCT-
pPOMNCTB ObICTPOAECTBYIOLLErO aB-
TOMaTUYEeCKOro BKJ/IOYEHUS pe-
3epBa (BABP) Ha BakyyMHbIX BbIK-
noyatenax paspaboTku kadenpbl
3/1eKTPOCHABXEHNS MPOMbILLIEH-
HbIX Npeanpuatnii M3U (TY). Uc-
MoNb30BaHNE COBPEMEHHON 3ne-
MEHTHOI 6a3bl B YCTPOWCTBE Y-
paBneHns BABP ob6ecneuynBaet
BpeMs ero peakuum Ha BOSHUKLLYHO
aBapuUMNHY0 CUTyaLmMio B npeaenax
ot 0,007 po 0,022 cekyHapl (B 3a-
BUCUMOCTM OT Buaa aBapuu), a B
KoMnsiekce C ObICTPOAENCTBYIO-
LYIMU BaKyyMHbIMU BbIKJlOYaTESIA-
MW MOMHbIA LUK cpabaTbiBaHUS
ycTponctea coctaBnset 0,04-0,06
CEKYHAbI.

Ona HacTpownkn BABP ucnonb-
3yeTCa OpUruHanbHOe Mnporpam-
MHoe obecnedyeHune, npoluesllee
anpobauunio B Te4eHne AITENbHO-
ro cpoka M WMEIOLLEE BbICOKYHO
TOYHOCTb OMPEAENIEHMNSA HaMpPsXe-
HU, TOKOB, aKTUBHbIX U PeakTuB-

HOW MOLLHOCTEN BO BCEX Yy3nax
cxembl. MNpaBunbHOCTE BbIBOpa na-
pameTpoB HacTporku BABP onpe-
LenseTcs pacyeTtoMm Mo peasnbHOoMn
CXEME 3JIEKTPOCHabXeHus npea-
NPUSATUS C Y4ETOM CTPYKTYPbI 1 KOH-
durypaunm anekTpuyYeckom ceTu,
daKTUYEeCKON 31EeKTPNYECKON Ha-
rpy3ku. JJocTOBEPHOCTb NpOrpam-
MHOro o6ecneyYyeHuns NoaTBEPXKAE-
Ha BHEOPEHUWEM U UCMONb3OBa-
HVWEM nporpamMMHoro obecneuye-
HUS B BeEOYLUUX MPOEKTHbIX WH-
ctutytax — «lmMnpoTpybonpoBog»,
«QNeKTponpoeKkT», «FMNpoTIOMEHb-
HedTeras» u ap.

Ons vcknioyYeHns BO3HUKHOBE-
HUS aBapuii Ha CBOMX OObeKTax B
Oyaoywem pykoBoactBo MY
«MocBogokaHan» NoaATBepanIo 3a-
WHTEPECOBAHHOCTb B MCMOJIb30BA-
Hun yctpoincte BABP. CornacHo
COBMECTHOM [JO0rOBOPEHHOCTU B
2007 rogy Ha HACOCHbIX CTaHUMSAX
nogayun Boapl U KaHanusaunm 6ynet
ycTaHoBfieHo 26 ycTtpoiictB BABP
paspabotkn M3 (TY).

MwukponpoueccopHele BABP
HaxoAsaT MPUMMEHEHME N B APYrux
OoTpacnsix C HEMPEPbLIBHbIM MPOU3-
BOACTBEHHbLIM LMKIOM: HedTene-
pepaboTka, NMPOU3BOACTBO MUHE-
panbHbIX YA0OPEHUIA, XMMUYECKas
NPOMBILLIEHHOCTE. COBPEMEHHbIN
BapuaHT BABP o6nagaet noBbl-
LLIEHHON HaOEeXHOCTbIO MU BbICTPO-
OEeNCTBMEM, a TakXe BbIrOOHO OT-
JINY4AETCH OT CBOUX 3apyOeXHbIX
aHaIoroB Kak Mo LeHe, Tak U Mno
TEXHUNYECKUM XapaKTEPUCTUKAM.

Poccuga, 111250, Mockea,
yn. KpacHoka3zapmeHHas, a.14
TenedoH: (495) 362-75-60
dakc: (495) 362-89-38
E-mail: universe@mpei.ac.ru
UHTepHeT-appec:
http:// www.mpei.ru

Uninterrupted functioning of
energy enterprises with continu-
ous technological process is of
special importance because even
short power interruptions deliver
considerable material damage.

Moscovites remember a case
when three pumping units of the Fili
Sewage Pumping Plant (SPP)
simultaneously stopped due to
emergency outage of one of exter-
nal power-supply sources on
November 13, 2006, what resulted
in water-hammer and breakage of
one of the pressure pipe-lines.

Expert examination by special-
ists of the Moscow Institute of
Energy (Technical University) deter-
mined that setting the operating
time of the automatic anti-damage
device (automatic throw-over cir-
cuit breaker, ACB) too high above
the critical value was one of the
main causes of the emergency.

The like situation is rather typical
for electric power-supply schemes
of industrial load centers with two
independent power sources. Use of
ACB on traditionally-made section-
alizing circuit breaker of 6 (10) kW
does not permit to obtain work-time
of automatic equipment less than
0.4-0.5 seconds, and total time of
power interruption always makes 1-
5 seconds, what is extremely crucial
in case of synchronous motors in
load centers.

Cardinal solution of the task of
providing reliable power supply to
users is possible on the basis on a
new class of microprocessors of
fast-operating automatic throw-
over circuit-breaker (FACB) on vac-
uum switches, developed by the
Industrial Enterprises Electric
Power-Supply Chair of the Moscow
Institute of Energy (TU). Use of
modern elemental base in control
unit of FACB gives time of its reac-
tion to the emergency situation
within 0.007-0.022 seconds
(depending on the type of emer-
gency), and together with fast-
operating vacuum switches the
whole operation cycle of the device
is 0.04-0.06 seconds.

Original software, approved dur-
ing a long time and having high

degree of accuracy in determining
voltages, currents, active and reac-
tive power in all circuit nodes, is used
to adjust the FACB settings.
Adequacy of selection of the FACB
setting parameters is determined by
means of calculation according to the
enterprise real power-supply scheme
with the account of structure
and configuration of power network,
actual electrical load. Reliability
of software was confirmed by intro-
duction and use of the software
in leading design institutions -
«Gidrotruboprovod», «Electroproekt»,
«Giprotyumenneftegaz», etc.

In order to eliminate emergen-
cies at its objects in future the lead-
ership of MGUP «Mosvodokanal»
has confirmed its interest in using
the FACB. According to mutual
agreement, 26 FACB devices devel-
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BHewHnii Bug ycrtporicrea ynpasneuns bABP
Outward appearance of the FACB control unit

oped by the MEI (TU) will be
installed at water supply and
sewage pumping plants in 2007.

FACB microprocessors find their
application in other industries with
uninterrupted production cycle: oil-
refining, mineral fertilizers produc-
tion, chemical industry. Modern
version of FACB has increased relia-
bility and speed of response, and
stands out from its foreign analogs
both by its price and performance
attributes.

Russia, 111250, Moscow,
14 Krasnokazarmennaya str.,
Tel.: (495) 362-75-60
Fax: (495) 362-89-38
E-mail: universe@mpei.ac.ru
WEB-address: http://
www.mpei.ru
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OAO «MO3K» OCBAUBAET

N

Anekcauap PEME3O0B,

3aMecCTUuTeJlb reHepasibHOro gupeKTopa

OAO «MY3K» no OAO «<MO3K»
Alexander REMEZOV,

Deputy CEO USJC «MEC» on USJC «MUEC»

COBPEMEHHbBIE TEXHOJIOTUA

OTkpbITOE akunoHepHoe obwecTBo «MockoBckas
ob6benuHeHHas a3HepreTuyeckasl KoMnaHus» — KpyrnHerwee
npeanpusiTue Ha TernJI03HepreTnyecKkom poiHke Poccun.
Komnanns o6ecneynBaeT Tensiom v ropsiiesi Boaoi oguH
N3 KpYynHenLnx meranosancos mupa — Mockasy.

19 TbIC. COTPYAHUKOB 006CNYXXMBAIOT 8285 LeHTPaIbHbIX
TenJi0BbIX MyHKTOB, 42 paliOHHbIe TernJi0Bble CTaHLuu,

32 kBaprasibHble TernJIoBble CTaHUnn, 9722 KM TernJioBbiX CETe.
PosHo rog Hasag MockoBckasi o6beAuHeHHas
SHepreTun4yeckasi KOMNaHus poLusia 4yepes3 oYepenHoi ararn
pectpyktypu3saunn. C 1 anpens 2006 roga OAO «MO3K»
COCTOMT U3 NaTHaguaTn punnanos: AecaTv
SKCr1yaTaunoHHbIX (M0 YUCIy aAMUHUCTPAaTUBHbBIX OKPYroB
MockBbi) n naTN cneunann3npoBaHHbIX, obecre4YnBaloLnx
paboty komnaHumn, — «flopaHeprocoObIT»,
«TenioaHeprocepBuc», «<IHEepProKOMIIIEeKT»,
«TpaHCcnopTHbIA» N «CoLnasibHO-ObITOBOW».

B mapte 2007 roga peweHmnem CoBeTa AupeKToposB Obis1o
NPUHATO peweHne o cosgaHum 16-ro punnana —

«PeMOHTHO-CTPOUTE IbHbIN».

OnTUMKU3aUNsa CTPYKTYPbl KOM-
naHum nossonuna 6onee addek-
TUBHO peLlaTb CNOXHble TeXHNYeC-
Kne 3apadn. Ha paHHbIA MOMEHT
cneuuanmctel MO3K o6cnyxuBaioT
9721 km TpybonposoaoB. N3 Hux
1082 km cocTaBnsaT TpyObl K3
cwmToro nonmatuneHa n 1293 km —
cTajibHble TPYObl B NeHononnypeTa-
HOBOM mn3onsuun. Mo utoram oTo-
NUTENbHbLIX CE30HOB ObINI0 OTMEeYe-
HO, 4TOo 13 1149 aBapuii Tonbko 3
npousownn Ha TpybonpoBoaax,
NepesioXeHHbIX B COOTBETCTBUUN C
COBPEMEHHbLIMU  TEXHONOMUSMU.
970 ewe pa3 noaTBepaowno npa-
BUJILHOCTb BbIBPAHHOI O Kypca KOM-
rMaHuM No Pas3BUTUIO CUCTEMbI Ten-
nocHabxeHus ropoaa.

OAO «MO3K» pazpaboTano
VHBECTULIMOHHYIO MNporpaMmy Mo
3aMeHe CTapbix TEMONPOBOAOB C
ncnosib3oBaHnemM Tpy6 HOBOro Mno-
KONEHUS, CPOK CNY>XObl KOTOPbIX —
40-50 net (cpok akcnayatauuun
TpaauUMOHHbIX Tpy6 — 7—-10 neT).
MpoekT npegycmaTpmBaeT nepek-
napgky 4435 kM TennonpoBoaoOB
anametpom o 200 MM, Tak Kak
MMEHHO Ha Hux npuxoantcs 96%
OoT o6Llero KonnyecTBa aBapuid.
BbinonHeHne aToro npoekra noT-
pebyeT BNOXEHUA B o0bObeme
34 200 mnH pybneii. Cpok okynae-
MocTu npoekTta — 12,8 net ¢ mo-

MEHTa Hayana ero peanusauuu.
3aem Ha peannaaumio npoekTa no-
rawaeTca B TeYeHue cemu neT C
MOMEHTa OKOHYaHUS PEKOHCTPYK-
LUMKn, CPOK peanusaumm npoekra —
LIeCTb NeT.

MapannensHoO ¢ 3TUM Npoek-
TOM 3anyuweHa WHBECTULUMOHHAas
nporpaMma no yCTaHOBKE 4ac-
TOTHO-PEryanpyemMbix NPUBOLOB
Ha UeHTpasibHbIX TEMna0BbIX MyHK-
Tax. YPIN obecne4ynBaeT nogaep-
XXaHune NOCTOSAHHOro OaBfieHusl B
TpybonpoBoae 1 No3BOSISET OCY-
LLECTBAATb MJIAaBHbLIA MYCK HacCo-
coB. [MnaHupyeTcs B TevyeHue
LBYX JIET OCYLLECTBUTb YCTAHOBKY
YPM Ha 1344 o6bekTtax. Ctowu-
MOCTb MNpOEeKTa OLEeHWBAEeTCs B
1200 mnH py6bnein. C anpens no
nekabpb Tekyuwiero roga oyayt
ycTaHoB/eHbl 658 YPI1.

TpeTuii MHBECTULUMOHHBIA Npo-
ekt OAO «MO3K» npepnycmatpmBa-
eT pasmelieHne rasoTypOUHHbIX
YCTaHOBOK Ha Tepputopumn 15 cy-
LLECTBYIOWMX PANOHHbLIX N KBap-
TanbHbIX TEMNOBbLIX CTaHuui. lMpo-
eKT Obl1 0fobpeH pacnopsXXeHnem
npasutenscTBa Mocksbl «O pPEKOH-
CTPYKUMN U PacLUMPEHNN OENCTBY-
IOLUMX SHEPreTMyeckmx 0O6bLEKTOB C
pasMeLLLeHneM ra3oTypOUHHBIX YC-
TaHOBOK». [lapannensHo cneumna-
JINCTbl KOMNaHWUM U NPEACTaBUTENN
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Open Joint-Stock Company «Moscow United Energy Companyy is the biggest enterprise on
the Russian heat and power market. The company provides Moscow, one of the world
biggest metropolises, with heating and hot water. 19 thousand employees are working in
8285 central heat distribution stations, 42 regional heating stations, 32 district heating sta-
tions, 9 772 km of heat supply networks.
Just one year ago Moscow United Energy Company was under the restructuring. Actually,
from April 1, 2006 OJSC «MUEC» consists of fifteen subsidiaries: ten exploitative sub-
sidiaries (equal to the number of Moscow administrative districts) and five specialized sub-
sidiaries working for the company: «Gorenergosbyt», «Teploenergoservis»,
«Energokomplekt», «Transportnyi» and «Social-bytovoi». In March 2007 the Board of direc-
tors took a decision to open the sixteenth subsidiary named «Remontno-stroitelnyi».

0JSC «<MUEC» ASSIMILA

NEW TECHNOLOGIE
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The optimization of company
structure gave the opportunity to
resolve more efficiently complicat-
ed technical problems. Nowadays,
the specialists of <sMUEC» are work-
ing with 9721 pipelines, among
them cross-linked polyethylene
pipes (1082 km) and steel pipes in
urethane foam insulation (1293
km). Following the results of heating
seasons there was noticed, that
among 1149 accidents only 3 were
related to pipelines, installed
according to the modern technolo-
gies. It confirmed once again the
efficiency of company policy on city
heat supply system.
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0OJSC «MUEC» has developed
the investment program on
replacement of old pipelines by the
pipes of new generation with the
operation life of 40-50 years (the
operating life of traditional pipes is
7-10 years). This kind of project
requires the relaying of pipelines
(200 mm) with total length of
4435 km, because 96% of all acci-
dents is due to these pipelines. The
realization of this projects will
require the investments evaluated
to 34 200 million rubles. The pay-
off period is 12.8 years from the
beginning of its realization. The
loan will be reimbursed within
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MocKkoMapxnTekTypbl MPOBOAAT pa-
60Ty MO TEXHUKO-3KOHOMNYECKOMY
aHann3y BapWaHTOB pasMeLLeHus
[TY-TOL, Ha cemu nnowiagkax Ha
BHOBb OCBaMBaEMbIX TEPPUTOPUSX
MPOMBILLEHHbIX 30H ropoaa. Npeg-
nonaraeTtcs, 4YTO HOBble 3HEpro-
YCTAHOBKW [OOMNONHUTENbHO AaayT
ropoay nopsaka 5 teic MBT anekTpo-
1 3,5 Tbic [kan/4y TennoaHeprum.

B 061acTu BbICOKUX TEXHONOMNiA
OAO «MO3K>» BHEeaopsieT aBTOMaTn-
3MPOBaHHbIE CUCTEMbI Yyrpaene-
Hus. B nione 2007 ropa 6yaet 3any-
weHa KopnopaTtmeBHaa uMHpopma-
LIMOHHasA cuctema Ha 6ase nporpam-
MHoro obecnedeHns SAP R/3.
Cuctema npegycmarpusaeT Moay-
JIN MO KOHCONWAMPOBAHHOMY OyX-
ranTepckoMy MU HaNOroBOMYy Y4eTy,
MatepuanbHO-TEXHUYECKOMY 006-
CNY>XMBaAHUIO U PEMOHTY 060pyno-
BaHWS, yNpaB/ieHMIO0 NePCOHANIOM U
CObITY 3HEPIrUN.

HaxopaTtca B cTagun BHeape-
HUS TexXHonornyeckne aBTOMaTU-
3MpoBaHHbIe cucTembl. Co3paHa
eauHas CTPyKTypa nacnoptusaumm
MHXEHepPHbIX 0OLEKTOB Tenno-
cHabxeHus. Ha 6a3e eanHoi rocy-
OAPCTBEHHOW KapTorpaduieckomn
OocHOBbI . MockBbl 3anyuieHa leo-
rpaduydeckas WHGOPMALNOHHO-
cnpaBo4yHas cucTema, KoTtopas

noaaep>XmBaeT B akTyallbHOM COC-
TOSIHUM MHDOPMALLMIO NO NPOCTPaH-
CTBEHHOMY pPacrnofioXeHunio 06b-
ektoB OAO «MO3K>» ¢ npmnBA3KON K
YJIMYHO-O0POXHON CeTn, Kanwu-
TaNbHbIM CTPOEHUSM N COOpPYXe-
HUaM, rngporpadun, 3eneHbIM Ha-
caxaeHusm n ap.

Takxe BBEAEHA B MPOMbILLIEH-
HYlO aKkcnjyaTauuio cCuctema Mo-
HUTOPUHIra 1 KOHTPONS 3a ABUXE-
HMEM aBTOTPaHCNopTa aBapuUinHoOm
TexXHuU4Yeckomn cnyxObl. 3anyuieH
rpadnko-nHOOPMaLVOHHbIN pac-
YeTHbIN KomMnekc «Tennodkc-
nepT», MO3BONSAIOLINA OLUEHNBATb
3bPEKTUBHOCTb 9HEPrONCTIONBL30-
BaHWs B paboTe cUCTEM Tenno-
cHabxeHuns. Komnnekc cBoAUT K
MUHUMYMY «MepeTonbl» U «Heno-
TOMbI», @ B C/lydae 4pe3BblHaMHbIX
cuTyauuin nepeknoyaeT notpedbu-
Teneih Ha pe3epBHble NUCTOYHUKMN
TennocHabXeHus.

OAO «MO3K» — monopasa wu
nepcnekTMBHas KOMMNaHus, naywias
B HOr'y CO BpeMeHeM. PykoBOACTBO
M COTPYAHUKM KOMMAHWUM B MOJIHOM
Mepe OCO3HalOT CBOKO OTBETCTBEH-
HOCTb Nepen HaceneHnem ropoga B
obnactn TennocHabxeHus u gena-
IOT BCE AJ11 KA4EeCTBEHHOro cHab-
XEHUs TENJIOM M ropsiyen BOoOOW
CBOUX NoTpebuTeneii.

mncuusnﬂnﬂﬂﬁbfﬂ:g’f
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seven years from the end of recon-
struction. The period of project
realization is six years.

At the same time a new invest-
ment program on frequency-regu-
lated drives installation in central
heat distribution stations will be
launched. The frequency-regulated
drives insure the maintenance of
constant pressure in a pipeline and
give the opportunity to realize the
gentle start of pumps. The installa-
tion of frequency-regulated drives
in 1344 industrial sites will be termi-
nated in two-year period. The pro-
ject total value is 1200 millions
rubles. 658 frequency-regulated
drives will be installed from April till
December of current year.

The third investment program of
0OJSC «MUEC» concerns the installa-
tion of gas-turbine units on the territo-
ry of 15 regional and district operating
heating stations. The project was vali-
dated by the Government regulation
on «Reconstruction and enlargement
of energy sites with installed gas-tur-
bine units». At the same time the spe-
cialists of OJSC «MUEC» and repre-
sentative of Moskomarchitektura are
working on the technical and eco-
nomic analysis of Gas-turbine units-
Central heat distribution stations in
seven sites of new industrial zones. It
is supposed that new power facilities
will provide Moscow with 5 thousand
MW of electricity and 3.5 thousand
Gcal of heat energy.

As to new technologies, OJSC
«MUEC> is launching the automated
control systems. In July 2007 the
Corporate information system on
the basis SAP P/3 software will be

launched. This system includes the
next options: booking and tax
accounting, material and technical
supplies services and equipment
repair, human resources manage-
ment and energy distribution.

The technological and computer-
based systems are on the imple-
mentation phase. The unified certi-
fication system of engineering heat-
ing-supply sites has been already
launched. Geographical inquiry and
referral system, which maintain
unchanged the information on spa-
tial location of OJSC «MUEC» sites
with affixment to the street and road
network, capital buildings and facil-
ities, hydrography, landscapes etc.
was launched on the basis of unified
State cartographical base of the city
Moscow.

Moreover, the system of mon-
itoring and emergency technical
transport circulation was imple-
mented to the industrial use. The
graphic and information-comput-
ing system «TeploExpert», which
allows evaluating the efficiency
of energy use in energy supply
system, was launched. This sys-
tem minimizes the «extra heat-
ing» and «under heating», and in
case of emergency switches cus-
tomers over to the alternative
heat supply sources.

0OJSC «MUEC» is a young and
prospective company keeping up
with the times. The company man-
agement and employees are aware
of the responsibilities they have got
regarding the energy supply, and do
their best to supply their customers
with heating and hot water.
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NEHIHEPTO — TEPPHTOPHA YGIEXA!

Bonee 120 net MuHyno c Tex nop,

kak 16 nronsa 1886 roga nmneparop
AnekcaHgp lll yreepaun yctas ObujecTBa
BJ1eKTPNYECKOIro OCBEeLYEeHUS, Y4PEeXaeHHOro
Kapsnom CumeHcom. 3Ty gaty npuHSITO
cuyurarb gHem ocHoBaHus OAO «JleH3Hepro».
CerogHs aTa kpynHeiias cTabusibHO
pa3BuBaloLasicsl 3JIeKTpoceTeBasi KOMNaHus
Ha ceBepo-3anage cTpaHbl 06cnyXxnsaeTt
Teppurtopuio CaHkt-lMeTepbypra

n JleHnHrpagckoii obnactv obuyeii naowanbio
87 100 kB. kM c HaceneHnem 6onee

6 MJIH YenioBeK. BneKTpoceTeBoi KOMIMJIEKC

CaHkT-lNeTepbypra 6yayT 3ameHe-
Hbl KabenbHbIMW MarncTpansamMu.
MpuoputeTbl NPorpamMmbl PEMOH-
Ta 060pynoBaHNSA — COBPEMEHHbIe
TeXHONOrMM ©n MaTepuanbl. Ha
npeanpuaTun «KabenobHas ceTb» —
dunnane JIeHoHepro — NOeT BHeN-
peHne reonHOOpPMaLNOHHON CUC-
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Company mission is a steady
developing, improving of financial
results, modernizing of technical
base, increasing of the investment
attraction taking into consideration
the society and state interests. The
entry to the company of initiative
team of qualified top-managers with
General Director Valery Chistyakov in
the head contributed to the success-
ful solution of these tasks.

OJSC «Lenenergo» is an active
participant of massive reconstruc-
tions of the industry that were given of
an unofficial name GOELRO-2. Such
a strategy was approved by the gov-
ernment of Russia. In the mind of the
chairman of the management board
of the Russian joint stock company
«Unified energy system of Russia»
(RJSC «UES of Russia») Anatoly
Chubays, it will permit not only to
reconstruct all national energy sector
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Over 120 years have been passed since 16 July 1886
when Alexander lll approved the statute of the electric
lighting Society founded by imperator Karl Siemens.
This date considered to be the day of the Open Joint
Stock Company (OJSC) «Lenenergo».

Nowadays it's a large stably developing electronetwork
company in the Northern-West part of the country sup-
plying the territory of St. Petersburg and of the Leningrad region with total area of 87100
km2 with 6 million people of population. Electronetwork body of the company comprises over
35 thousand of kilometers of overhead transmission line, almost 16 thousand kilometers of
cable connections, and also over 13 thousand of substations of different voltage classes.

— £ neH2Hepro

KOMMaHnu BKJIIO4YaeT B cebs1 CBbiLLe tembl (FTMC), koTopas no3Bo-
35 TbIC. KM BO34YLUHBIX JINHNI T 3PEKTUBHO KOHTPONMPOBaTh

anektTponepegayn, no4yTu 16 Teic. KM 9/1eKTpOCeTEeBOE XO3ANCTBO W
CBECTU K MMHUMYMY MOTEpU.
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Banepuii YACTSIKOB, Muccus kom-
reHepasbHbii AUPEKTOP naHim - cTa-
Valery CHISTYAKOV, O6UNbHO pas3BuU-
General Director BaTbCA. Ycnew-

HOMY peLleHunto
NMocTaBJIeHHbIX 3ada4 crnocobcTBOBA-
JIM NpUXoA, B KOMMaHWIO MHNLMATUB-
HOW KOMaHAbl OMbITHLIX TOM-MeHea-
XXEepOoB BO rnaBe C reHepasibHbIM Au-
pekTopom Banepunem HYncTaKoBbIM.

OAOQO «JleHaHepro» — akTUBHbIN
y4aCTHUK MacLuTabHbIX Npeobpaso-
BaHUN OTPACAK, KOTOPLIE MOJTYyHYUIN
HeoduumanbHoe HadaHume O3J1-
PO-2. Takyto cTpaTteruno ogobpuno
npasutensctBo Poccun. Mo mHe-
HUIO npeacenaTens npaBfieHUs
PAO «EQC Poccun» AHatonusa Yy-
faiica, 3TO NO3BOMMUT He TOJIbKO
NoJIHOCTbIO NMpeo6pa3oBaTb OTe-
YECTBEHHYIO 3HepreTuky, npespa-
TUB €e B COBPEMEHHbI BbICOKOTEX-
HONOTNYHbIN BU3HEC, HO N OKa3aTb
YHUKanbHOEe BSIMSIHWE Ha pasBuUTUe
9KOHOMUKM CTpaHbl, Ha YPOBEHb
XV3HUN POCCUSH.

B JleHaHepro paspaboTaHbl
0ONroBpeMeHHble dUHaAHCOBbIE
nnaHbl, 4eTKO cobnoaalTcsa rpa-
GUKM BHEOPEHUS TEXHONIOMMYECKMX
M TEXHNYECKMX HOBLLECTB.

YucTtas npubbinb KOMMaHUU Mo
mntoram 2006 rogma coctasuna 390
MIH pybneii, 4Tto Ha 28,3 MIH npe-
BbICMNO pacyeTHble nokasaTenu
OusHec-nnaHa.

B wuione npownoro roga PAO
«EQC Poccumn» 1 npaBUTENbLCT-
Bo CaHkT-leTepbypra noanucanu

kabesnibHbIX TPaAcc, a Takke 6osee 13 ToiC.
niogcTaHUni Pa3finyHbIX KNaCCOB HaNpPsHKeHNs.

cornaweHve o COTPyOHUYECTBE.
O6uwas CTOMMOCTb pacCHMTaHHOM
0o 2010 rogpa cOBMECTHOW Mpor-
paMMbl CTPOUTENbCTBA U PEKOH-
CTPYKLMN 3HEpreTnyeckmx obbek-
ToB ropoga — 300 mnppa pybnein, na
koTopbix 190 Mnpa npeaHa3HavyeHbl
Ha dUHAHCMPOBAHME CETEBOrO XO-
3arctBa. O6beM MHBECTUUUN B
anekTpoceTeBon kommnekc OAO
«JleHaHepro» oueHuBaeTcs Gosnee
yem B 77 Mnppg, pyonei.

o 2011 roga 6yayt nponoxe-
Hbl COTHM KMJTOMETPOB KabeNbHbIX U
BO3AYLWHbIX JIMHWUIA 3fnekTponepe-
[ayn pasfiMyHbIX napamMmeTpos, My-
LEeHbl B 3KCMyaTaunio 3Ha4YnNTesNb-
Hble 06beMbl TPaHCHOPMATOPHbBIX
MOLLIHOCTEN, MOCTPOEHbI 19 1 pekoH-
CTpyMpoOBaHbl 27 [EeNCTBYIOLLNX
noactaHumin. Mo BANSIHMEM Mpak-
TUKN  BblpabaTbiBalOTCA  HOBbIE
CTaHgapTbl TEMMNOB M KayecTsa.
B ceHT6pe MUHYBLUErO roaa netep-
Oyprckue aHepreTukn yCTaHOBUIK
MWPOBOW pekopa, NOCTPOUB TUMO-
BYIO TPaHCHOPMATOPHYIO NOACTaH-
umto HanpsikeHnem 6/0,4 kB Bcero
3a 13,5 yacoB (cTaHgapTHOE BpeMs —
4-6 mecsaues). MimeHHO neTepbypr-
CKMe 3HEepreTukn BBENW B CTPON
nepsyto B Poccum Mo6GUNbHYIO
noactaHumio 110 kB. Ha ouepean —
nepsasi B ropoae noa3emMHas noa-
cTaHums Ha KoHioLwweHHOoM nnowaan.
Cpenm NUNoTHbIX NPOEKTOB — Nepe-
BOZ, BO3OYLLUHbIX TMHUI 35 KB Ha 3a-
WwMueHHbIM nposon. BosaywHbie
nnHnn 35-110 kB Ha Tepputopun

ns npuenevyeHnsa cpencrts Ha
pasBUTUE COBET OVMPEKTOPOB KOM-
naHUW NPUHAN pelleHne O pasMme-
weHnun B 2007 romy obnurauwnii
TpeTben cepun Ha 3 mnpg pybnen
CpOKOM obpalleHus nNsaTe net. Knio-
YeBbIM LLIArOM B paMkax Mepornpus-
TWI NO NPUBAEYEHNIO MHBECTULNIA B
pasBUTUE SNIEKTPOCETEBOr0 KOMM-
nekca, MOBbIWEHNIO HaAeXHOCTU
3HeprocHabxeHns n 3aHeprobeso-
MacHOCTU permoHa cTano pelle-
HME O BXOXAEHUWN MNpPaBUTENbCTBA
CaHkT-lNeTepbypra B cOCTaB akLmMo-
HepoB JleHaHepro. lMnaHbl co3pa-
HUS COBMECTHOW KOMMaHuM ceiyac
npopabaTbiBalOTCA U C NPABUTENb-

CTBOM JIeHMHIrpaacKoi obnacTu.
Bce 370 cBMAETENLCTBYET O TOM,
4YTO PYKOBOACTBO M COTPYOHUKMU
OAO «JleHaHepro» nocnenosartesb-
HO npeobpa3syloT cBoe npeanpuvs-
Tne B TEPPUTOPUIO yCrexa, rae Ha-
[eTcs 4OCTOMHOE MeCTO BCEM 3aMH-
TEPECOBAHHbLIM B AENOBOM COTPYA-

HM4YecTBe NapTHepam no BU3HECY.
Anekceii MAJIAXOB

OAO «JleH3Hepro»
IOpunavueckunin appec:
191186, CaHkr-MeTepOypr,
Mapcoso none, 1
dakTnyeckuii agpec:
196247, CankT-lMeTepOypr,

JleHuHcKui np., 153, nut. [,
Ten.: +7 (812) 595-86-62,
+7 (812) 494-31-71
dakc: +7 (812) 494-32-54
office@lenenergo.ru
www.lenenergo.ru

by transforming it into modern high-
technology business, but also to have
an effect upon the economy develop-
ment of the country, upon the living
standard of Russians.

«Lenenergo» has developed long-
term financial plans. Implementation
schedules of technological and techni-
cal innovations are strictly performed.
Increasing of the power supply reliabil-
ity, lowering of the in-process loss of
electric energy and economical «trans-
parency» remain priority directions.

Net profit of the company for the
year ended 31/12/2006 came to 390
min. rubles that exceeded for 28.3
min. the estimated indicators of
business-plan.

In July of last year the RUSC «UES
of Russia» and the government of St.
Petersburg signed a cooperation
agreement. The total value of the joint
program designed until 2010 of the
construction and reconstruction of
the energetic objects of the city — 300
billion rubles from which 190 billion
are designed for financing of the net-
work economy. The volume of invest-
ments into the electronetwork body
of OJSC «Lenenergo» is estimated to
be over 77 billion rubles. The agree-
ment provides the firms-partners with
the possibility to claim the status of
strategic investors of St. Petersburg
with exemption from income tax.
They have a right to count on the
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speedy negotiations of projects and
acquisition of land sections under the
construction of the energy objects,
reduction of the charge for land.

By the year of 2011 hundreds kilo-
meters of cable and air connection
lines of electric power transmission of
different parameters will have been
set up, considerable volumes of
transformer capacities will have been
put into operation, 19 substations will
have been built and 27 acting substa-
tions will have been reconstructed.
New standards of terms and quality
are worked out under the influence of
practice. On September last year St.
Petersburg power engineers installed
a new world record by building a stan-
dard transformer substation with volt-
age of 6/0.4 kW only in 13.5 hours
(while the standard time is 4-6
months. There were St. Petersburg
power engineers who had put into
operation the first mobile substation
of 110 kW in Russia. Now it's a tern of
the first underground substation in the
Konushenny square. Among the pilot
projects there is transmission of air
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effectively control electric network
economy and to minimize the losses.

In order to attract investments on
the development the Committee of
Directors of the company took the
decision about the placement of
bonds from the third series for 3 bil-
lion rubles with the term of applica-
tion of five years in 2007. The deci-
sion about the entry of the St.
Petersburg government as a shares
holder in «Lenenergo» became a key
step within the actions on invest-
ments attraction into the develop-
ment of the electric network body, on
increasing of power supply reliability.
The plans of joint company also with
the government of Leningrad region
are now under consideration.

All this attests that the adminis-
tration and personnel of OJSC
«Lenenergo» successively modify
their enterprise into a successful ter-
ritory where all interested in business
cooperation partners will find their
worthy place.

Aleksey MALACHOV

lines of 35 kW to a protected air lines
of 35-110 kW on the territory of St.
Petersburg will be changed for cable
trunks. The enterprise «Kabelnaya
set’» (Cable Network) — subsidiary of Lenin Avenue., 153, Literature House
Lenenergo - effectuates an imple- Tel.: +7 (812) 595-86-62, +7 (812) 494-31-71
mentation of the geographic informa- Fax: +7 (812) 494-32-5

tion system (GIS), that will permit to office@lenenergo.ru www.lenenergo.ru

0JSC «Lenenergo»
Legal address: 191186, St.Petersburg,
Marsovo Pole, 1;
Actual address: 196247, St.Petersburg,
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OAO «BnagumupaHepro» nocJe
pedopmMupoBaHuUs 3HepreTu4eckov oTpacin
cTaJsl caMou KpYrnHOW ceTeBOM KOMIMaHnen
Bnagumupckori obnactn. Ycayru no nepegaqe
3JIeKTPO3HEepPrun, ro TexXHOJI0rn4eCcKomMy
npUCoennHeHNIO K 3J1IeKTPNYeCKUM
MOLLYHOCTSIM HOBbIX NOTpeburenei
3JIeKTPO3HEepPrun — TakoBbl OCHOBHbIE
HanpaeneHus 6usHeca OAO «BnagnmupaHepro».
TMpoTsKeHHOCTb INHWIA 3nekTponepeaad (J19r1)
30HbI oTBeTcTBeHHOoCcTn OAO —

cabiwe 21 Toic. km HanpspkeHnem ot 110 kB u Hyke.

Pycckuin nnxeHep, Ne 1 (12), 2007

«OObIKHOBEHHbIE akuun OAO
«Bnagumunpanepro» nogmopoxxanm
Ha 7,3%, 1 Mo COCTOAHMIO Ha 1 an-
pens ogHa akuusi aHeprokomna-
HUu cTtouT 6,5%. OAO «Bnagmummnp-
3HEpPro» NPUCBOEH PEWTUHI KOpP-
nopaTMBHOIO yrnpaBneHus B+».
Takne coobLleHns cTanu Hepen-
KUMW, N FOBOPSAT OHM O TOM, KaKmnx
ycrnexoB gobunacb pernoHanbHas
ceteBas komnaHusa (PCK) 3a noc-
negHee Bpemsa. HapgexHbln napt-
Hep, KJIWEHTOOPUEeHTUPOBaHHas
KOMMaHUs — TaK XapakTepuayiloT
OAO «BnagymMmnpaHepro» B MoC-
fegHee BpeMmsl, Korga nocrne pe-
bGOPMNPOBAHUA SHEPTETUYECKOM
oTpacnu cTano 3aHMMaTbCs Mpo-
bunbHLIM BU3HECOM.

BnagnmupaHepro obecneumn-
BaeT 3/1eKTPOCHabXeHne noTpe-
outeneinn Bnagaumunpckon obnac-
TV Ha TeppuTopun 29 ThIC. KB. KM
c HaceneHmem 1 maH 585 ThiC. ye-
noeek. O6uwas cymma akTMBOB
OAO - 3 mnppa 746 mnH pyonen.
MocnepnoBatensHas paboTta cne-
unanuctoe OAO «Bnagumunp-
3Hepro» rnpueena K ToMy, 4To no-
Tepu 9NEeKTPOIHEPrum B CETAX B
2006 roay coctaBunm 10,95%
npun nnave 11,5%. 910 cBuae-
TEeNbCTBYET O TOM, YTO TEXHNYEC-
Kasg nonutuka BnagumupaHepro
COOTBETCTBYET Bbl30BaM BpeMe-
HW M HanpasfieHa oHa, npexae
BCEro, Ha MOBbILLEHNE HageX-
HOCTU pPaboThbl SNEKTPOCETEBOro
KoMriekca, Ha obecrne4vyeHue yc-
TOWYMBOro 3NEKTPOCHabGXEeHUs
noTpebutenen pernoxa.

Cnenoyet oTmMeTuTb, 4TO Bna-
anMupckas obnacTtb B NocneaHme
OBa-TpU roga crtajsa pPervoHom,
0co00 npuBnekaTebHbIM 41 UH-
BecTopoB. Cocenctso ¢ MockoB-
CKOl 06nacTblo, roe CyLIEeCTBY-
10T Npo6siemMbl C 3HeprocHabxe-
HMEM, C NOAK/IOYEHNEM K INEKT-
PUYECKMM MOLLHOCTAM, pasme-
LEHVE MPOMbILLJIEHHbIX MJoLla-
[0OK BONM3M oT aBTocTpagbl M7
(«Bonra-1») crnoco6CTBYIOT TOMY,
YTO WHBECTULIMOHHbIE MOTOKMU,
HanpaB/ieHHble paHHEee B CTOJINY-
HbI MEranosimc N ero OKPeCTHOC-

Russian engineer, Ne 1 (12), 2007

On completion of energy industry modernization

OJSC «Viadimirenergo» has come to be the largest network
company in Vladimir region. The principal directions

of OJSC «Vladimirenergo» activity are rendering services

for electric-power transmission, for technological connection

to electric facilities of new consumers of electric power.
Total transmission route length (power transmission line)
under Company's responsibility is over 21 thousand km
with voltage from 110 kV and below.

I

0OJSC «Vladimirenergo»:
WE ENSURE A FAVORABLE

CLIMATE FOR INVESTORS

Banentus MAPTBSIHOB, ynpasnsitownii anpektop OAO «BnagnmMupaHepro»
Valentin MARTYANOV, Managing director, OJSC «Vladimirenergo»

«Ordinary shares of 0OJSC
«Vladimirenergo» have risen in price
by 7.3%, and as of April 1 one share
of the energy company costs 6.5
USD. «B+» Corporate Management
Rating was conferred on OJSC
«Vladimirenergo». Such announce-
ments became ordinary and this is
the evidence of success of the
regional network company (RNC) of
late years. A reliable partner, a

client-oriented company - these
are the characteristics of OJSC
«Vladimirenergo» when the
Company proceeded to core busi-
ness upon the completion of energy
industry modernization.

OJSC «Vladimirenergo» pro-
vides the consumers of Vladimir
region at the area of 29 thousand
km with the population of 1 min
585 thousand persons with power
energy. Total amount of OJSC
assets is 3 bln 746 min rubles.
Consecutive operation of the
experts of OJSC «Vladimirenergo»
resulted in reduction of power
energy losses in the network in
2006 - 10.95% contrary to
planned 11.5%. This is the evi-
dence of the fact that technologi-
cal policy of «Vladimirenergo» con-
forms to the challenges of time
and is aimed first of all at improve-
ment of reliability of electricity sup-
ply network complex, provision of
stable power supply of the region-
al consumers.

It should be noted that for the last
couple of years Vladimir region has
grown to the region especially attrac-
tive for investors. Neighborhood of
Moscow region having power supply
problems, and problems concerned
with connection to electric facilities,
location of industrial sites close to the
federal highway M7 («Volga-1») — all
these promote the shift of the invest-
ment streams being previously direct-
ed to the capital megapolis and its
suburbs to Vladimir region. In this
connection OJSC «Vladimirenergo»
has performed major efforts aimed at
simplification of the schemes of tech-
nological connection of consumers to
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1, 6yoyT nepeagpecoBaHbl BO
Bnagnmunpckyto obnacts. B cBs3u
c atum OAO «Bnagnmmpanepro»
npoeesio 60nbLUY0 paboTy Mo yn-
POLLLEHUNIO CXEM TEXHOJIOMMYECKO-
ro NPMCOEANHEHUS K SNIEKTPUYEC-
KMM MOLLHOCTAM BCeX KJlaCCOB
Hanps>XXeHnsa noTpebutenenm — Kak
dn3nNYECcKnx, TaKk U PUANYECKNX
nuy,. MaBHbIM NTOFOM 3TO pabo-
Tbl cTano MNMocTtaHoBneHWEe rybep-
HaTtopa Bnapmmwupckon obnactu
ot 17 mapta 2006 roga, B KOTO-
pPOM 4YeTKO 0603Ha4YeHbl Tapudbl
(nnara) 3a TexHonornYeckoe npu-
COeIMHEHUE K 3NEKTPUYECKUM
MOLUHOCTAM. JlaHHOEe MOCTaHOB-
nenmne nossondetr OAO «Bnaawu-
MUP3HEPro» MOBLICUTbL HageX-
HOCTb 3JIEKTPOCHAOXEHUSA NOTPEe-
outenein, NpMHMMaTb O 9TOro
onTMMalbHblE TEXHUYECKUNE pe-
LIeHnd, ucxonoss U3 TOro, kakas
CymMMa CpeAcTB MOCTynaeT B Ka-
YyecTBe onnaTbl 3a TEXHOJIOMNYEeC-
KOE€ NPUCOEANHEHME.

MpuHATLI 6a30Bble pelueHus,
KOTOPbIE COCTABNAOT OCHOBY TEX-
Huyeckomn nonntukn OAO «Bnagu-
MUP3HEPro». YNpaBnaowmn gu-
pekTop OAO B.I1. MapTbAHOB C4M-
TaEeT, YTO KOHCTPYKLUA OTKPbITbIX
pacnpenenuTenbHbiX YCTPOMCTB
noactaHumn 110-35 kB pomxHa
BbINOJIHATLCS HA 3/1era30BbIX BbiK-
noyartenax. [JocTtaTo4yHO ckas3aTb,
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4YTO MEXPEMOHTHbBIN Mepuon Ta-
KNX BbIK/OYaTENEN COCTaBnseT
20-25 net, OHW MoXapo- 1 B3pPbl-
BoOGe3onacHbl. 4nsa ntobon perno-
HaNbHO ceTeBow KomMmnaHum, J19T1
KOTOPOW MPOXO4AT MO JIECUCTbIM
paioHam, npobnemMoin sBnseTcs
nageHve OepeBbLEB Ha MPOBOAA.
MoaTOMy nNpu pPEKOHCTPYKLUN
NAlN nanpsixeHuem 0,4 kB, no
BO3MOXHOCTW, CNeAyeT WUCMNOJib-
30BaTb CaMOHECYLLINA N30AUpPO-
BaHHbI npoBog (CUI), nockonb-
KY pacyeTHbI CPOK CyX0bl — 35—
40 net. Npn aTOM OH cnocobeH
BblAEPXMBATb A4OBOJIbHO 60JbLLME
MEeXaHN4yeckmne Harpysku B CJIOX-
HbIX KJIMMATUYECKUX YCIIOBUSX
LieHTpanbHon Poccun. «Ocoboe
BHUMaHve, — noa4epkHyn B.MN. MapTba-
HOB, — Mbl yAendemM cucTtemam
pENENHON 3alunTbl M aBTOMATU-
KM Ha Hawmx obbekTax. OHWU Bbl-
MOJIHAIOTCS Ha 6a3e MUKPOMpPOo-
ueccopHonm TexHuku. U, pasyme-
€TCSl, HN B KOEM Crly4ae He 3a0bl-
BAaEM O BHEOPEHUN CUCTEMbI
ANNC KY3 — aBTOMaTn3npoBaHHOMN
MHDOPMALNOHHO-U3SMEPUTESb-
HOM CUCTEMbI KOMMEPYECKOro
y4eTa anekTpoaHeprun. Bce ane-
MEHTbl 3TOM CUCTEMbI OCHOBaHbI
Ha CaMbiX NMEPEenOBbIX AOCTUXE-
HUAX MHXEHEPHOW MbICIM N Ha-
NPSIMYIO BAVSIOT HA pe3ynbTaTt pa-
OO0Tbl 3/IEKTPOCETEBOIO ON3HECA>.

Pycckuii nhxenep, Ne 1 (12), 2007

Heobxooumo Takxke OTMETUTb,
yto OAO «BnagmmupaHepro» B
COTpyAHMYEeCTBE C 0ONacTHOM
aAMUHNCTPaLMEN BCAYECKU CMO-
cob6cTBYEeT TOMY, 4TOObI Bnagumump-
ckas obnacTb 6blna NpMBNeEKaTENb-
HOW 0N UHBECTOPOB. Pesynbra-
TOM COTPYOHMYECTBA CTana pea-
nu3auusa cnenylolmnx npOeKTOoB:
BBOZ, B MPOMBILLJIEHHYIO 3KCya-
Tauuio 3aBoga Mo NMpou3BOACTBY
ObITOBO TEXHUKU TYpPELIKON pup-
Mbl «BEKO» (Kupxxauckuii parion),
3aBoga No NPou3BOACTBY TENEBU-
3o0poB «BECT3J1» (AnekcaHOpoB-
CKUM palnoH), obecrie4eHne Ha-
LEXHOro U Ka4eCTBEHHOIO 3Hep-
rocHabXeHus  MPOMBbILUIEHHbIX
NIoWaaoK — Takux, rae pas3mec-
TUANCL aBCcTpunckaa upma
«BuHHepbeprep» (NPoOVU3BOACTBO
kupnunya) n OO0 «Bunnako» (Apo-
M3BOACTBO KPOBEJIbHbIX MaTepua-
JIOB AATCKUM KOHUEepHOM «UNKO-
MAJ1»). BnagumMmmnpaHepro Bcerga
roToBO K COTPYAHWYECTBY C KiU-
€HTaMu 1 fenaeT MakCMMyM BO3-
MOXHOr0o A4J19 Toro, 4Tobbl Ha Oc-
HOBE IFPaMOTHbIX PELUEHUn Me-
HEeOXXMEHTA, COBPEMEHHbIX TeX-
HOJNIOFNIA HaLIW KJWEHTbl MOIMIn
MOCTOSAHHO M Ha HALEXHOW OCHO-
BE€ MNOJIb30BATbCS YyCiyramu Mo
TPaHCNOPTMPOBKE 3NEKTPOIHEP-
MU 1 NOAKIIOYEHUIO K 9NEKTPU-
YEeCKMM MOLLHOCTSAM.

KoHTakTHble agpeca
OAO «BnagnmMmupaHepro»
OdumumnanbHbI CanT:
www.vladimirenergo.ru
oowun e-mail:
vlad@vladen.elektra.ru
npueMHas ynpaensiow,ero
AUpeKTopa
BaneHtunHa MaBnoBuua
MapTbsHOBa
Ten.: 8 (4922) 21-57-61,
TeXHU4YeCKUn JUpeKTop
AnekcaHap HukonaeBu4
MaBnoB
Ten.: 8 (4922) 21-55-34
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electric facilities of all voltage classes
— both physical and juridical persons.
The main result of this work was the
Regulation of the Governor of
Vladimir region dated March 17, 2006
included clearly set tariffs (charges)
for technological connection to elec-
tric facilities. This Regulation allows
OJSC «Vladimirenergo» to improve
reliability of power supply to the con-
sumers, make optimal technical solu-
tions based on the amount of mone-
tary funds received as a technological
connection fee.

0OJSC «Vladimirenergo» has
approved basic solutions being a
basis of technological policy.
Managing Director of the Company
V.P. Martyanov considers that con-
struction of outdoor switch-gears of
substations 110-35 kV should be
based on sulphur hexafluoride
switches. The turnaround time for
such switches comes to 20-25
years, besides they are fire-and
explosion-proof. For any regional
network company whose power
transmission lines go through forest
land, the grave problem is falling of
trees on cables. That is why in case
of reconstruction of power trans-
mission line of 0.4 kV voltage self-
supporting insulated wire (SIW)
should be applied if possible as its
projected service life is 35-40 years.
At that, it is able to take rather heavy
mechanical loads under hard cli-
matic conditions of the Central part
of Russia. «Special attention», — V.P.
Martyanov emphasized, — we focus
on systems of relay protection and
automation of our objects. These
systems are designed on a basis of
microprocessor engineering. And
surely we by no means forget of
implementation of automated infor-
mation and measuring system of
commercial energy accounting
(AIMS CEA). All elements of this
system are based on the latest
achievements of engineering and
directly affect the results of electric-
ity supply network business».

Also it should be noted that
OJSC «Vladimirenergo» in coop-
eration with regional authorities in
every possible way makes
Vladimir region attractive for
investors. And as a result — real-
ization of the following projects:
commissioning of household
appliances plant of a Turkish
company «VEKO» (Kirzhach dis-
trict), TV sets production plant

«VESTEL» (Aleksandrov district),
provision of reliable and high-
quality power supply of industrial
sites — such as Austrian firm
«Wiennerberger» (brick manufac-
ture) and JSC «Willako» (roofing
manufacture of Denmark concern
«|[KOPAL»). «Vladimirenergo» is
always ready for cooperation with
clients and does everything pos-
sible on a basis of correct man-
agement decisions and modern
technologies to let our clients
constantly and safely use our ser-
vices of electric power trans-
portation and connection to elec-
tric facilities.

Contact addresses
of OJSC «Vladimirenergo»:
Official site:
www.vladimirenergo.ru
public e-mail:
vlad@vladen.elektra.ru
reception room
of the managing director
Valentin Pavlovich Martyanov
Tel.: 8 (4922) 21-57-61,
Technical director
Alexander Nikolaevich Paviov
Tel.: 8 (4922) 21-55-34
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Bnagmnmup JIECHUKOB,

(Vladimir LESNIKOV),

anpektop OO0 «TYPEOMET»,

LIOKTOP TEXHUHECKUX HAYK, AeACTBUTENbHbIN
4yneH AVIH vm. A.M. lpoxoposa.

BblinyckHuk kagenpsl TepmMoobpaboTku

n pusukmu metannos YI'TY-YIU, asTop 6onee
120 neyatHbix paboT, nmeet 36 aBTOPCKUX
CBULETENLCTB U NaTeHToB PP,

naypear npemuvu lNpasutesbcTBa PO

B 061aCTY HAYKM U TEXHVIKU, HAYYHbIX MPEMUIA
um. I.A. ConoBkeBsa, B.51. KnumosBa,

B.E. pym-Ipxxumarino.

lMoyeTHbIv BbimyckHUK YITY-YIIN.

Banepuii KYSHEL|OB,

(Valerii KUZNETSOV),

3amectutens gupektopa OO0 «TYPBOMET>,
JIOKTOP TEXHUYECKUX HaYK, AENCTBUTE/IbHbIV
yneH AKkanemMumn HXEHEPHbIX Hayk

um. A.M. lNpoxopoBa. BbinyckHUK kagenpbl
TEPMOO6PabOTKM 1 UMK METAIJIOB
YI'TY-YIU, asTop 60s1€€ 100 HayYHbIX TPY/OB,
32 aBTOPCKNX CBUAETENLCTB U NNaTEHTOB P®,
naypear npemuu lNpasutenscrea PO

B 06/1aCTV HAYKW Y TEXHUKU, HAY4HbIX MPeMuii
um. .A. ConoBbeBa, B.A. KnumosBa, r
B.E. Ipym-Tpxuvmarino.

lNoueTHbIV BbiryCKHUK YITY-YIN.

O6WwecTBO C OrpaHWY4eHHOl OTBETCTBEHHOCTbLIO
«TYPBOMET>» 6bi510 yupexaeHo B 1992 rogy (CM «Cos-
MECTHOE POCCUNCKO-yKpanHckoe npeanpustue «Typ6o-
MET»), PErMCTPaLMOHHbIA HoMep 2592.15.

OCHOBHbIMY HanpasJieHUsMu ero paboTsl BNS-
rorcs:

— Hay4HO-NpPOM3BOACTBEHHAA AeATeNbHOCTb MO
KOHCTPYMPOBAHMIO 3aLLMTHbBIX MOKPbLITUIA 10OMNaTokK TYypOuH
1 060pyooBaHUS ANa X HAHECEHUS, a Takxe pa3paboT-
Ka TEXHONOMMN HAHECEHMWS MOKPLITUIA;

— MOHUTOPWHI TEXHONOrMYECKON U 3KClyaTaumoH-
HOW MOBPEXAAEMOCTU JIONATOK ra3oTypOMHHbLIX ABUra-
Tenem;

— paspaboTka TEXHONOr A BOCCTAHOBUTENILHOMO pe-
MOHTAa JIONaToK, BbipaboTaBLUMX JIETHBIV PECYPC, 418 UC-
NnoJib30BaHMWS B CTALMOHAPHbIX TypOUHaX.

lMoBbilLeHNe pecypca U HafeXHOCTU rasoTyp-
6unHHbIx gBurateneii (I'TA4) ycnoxHsaeTcss B CBA3nN C
HernpepbIBHbIM POCTOM pabo4ynx Temneparyp, AnNHa-
MuYeckux n BUGpaunNoOHHbIX Harpy3ok. PaspaboTka
BbIcOKOTEemMnepartypHbix T4, nmerowmnx BbICOKUMA
KN4 n 3KoOHOMUYHOCTb, onpepAesiseTcsi BO3MOX-
HOCTbIO co3aaHuns paboyeii 1onaTku TypOUHbI BbICO-
koro gasneuns (TBA), obnagarower Tpebyembim
pecypcoM v BbICOKOW HafeXHOCTbIO Nnpu rnpuemsie-
MOM pacxoae oxnaxaaiowero so3gyxa. Moxuo 6e3
npeysenu4YeHusl ckasatb, 4TO co3gaHue pabo4ei
nonatkn TBJ onpepensieT cOBPeMEHHbI YPOBEHb
ra3oTypOuHHON TEeXHOJIOrMn 1 SIBJISETCS KOMIJIEeKC-
HOM MeTasnnyprun4eckon, TexXHOJ/I0Orm4eckKoi, marte-
puanoBen4eckoli N KOHCTPYKTOPCKOI npo6semoid,
KOTOpasi pewiaeTcs, Kak rnpaBnJio, KOHCTPYKTOpamu
n matepunasiosegamMN COBMECTHO.

[nsa coBpeMeHHbIx T[], 4eTBepPTOro NokofeHus pa-
6o4as nonartka TB[, n3rotaBnnBaeTcs 13 XaponpoUHbIX
Hukenesblx cynepcnnasoB (XKC-26BN, XC-32BW,
XKC-36BU, 4C-70YBWN, HC-88BWN) meToooM TOYHOrO
NINTbS NO BbINJABASEMbIM MOAENAM N OONXHA UMETb
3aLlMTHOE NOKPLITME Ha HAPYXXHOW NOBEPXHOCTK nepa,
obecrneynBaioLLee 3anUTy OT BLICOKOTEMNEPATYPHOrO
rasosoro notoka fo 1150 °C, a Takxe 3aLmTHOE NOKPbI-
TNUe BO BHYTPEHHUX MOJIOCTSX U B NepdOpaLNOHHbIX
OTBEPCTUSX.

OCHOBHbIE Hay4YHO-TEXHMYECKNE PEe3yNbTaTbl, Nosy-
yeHHble B 000 «TYPBOMET>» ¢ 1993 roga 3akoyaroTcs
B C/leyIOLLEM.

[ns aBMaumoHHbIX ABUraTenet HOBOro NOKOJIEHMS Ha
OCHOBE TEXHONOMMHYECKOro 1 9KCMnayaTauMoOHHOrO MOHW-
TOPVHra uccnegoBaHa CTPyKTypHas n dasosas ctabuiib-
HOCTb MOHOKpUCTanbHbIX cnnasos XKC-32BU n XXC-36B.

MccnepooBaHue TepmocTtabunbHocTy criaBa XXC-32BU
NpW BbICOKMX TEMMEPATYPaX M Harpyskax nokasano ero
CKJ/IOHHOCTb K 06pasoeaHuio TMY-¢a3s: HabnogaeTcs Bbl-
nenexne (U, R) — a3 cnoxHOro xMMm4eckoro cocrasa
Ha ocHoge Ni, Co, W, Re, Mo, Ta.

MccnepoBaHbl TOHKAs CTPYKTypa, $asoBbli COCTaB U
JIMKBaUMOHHAs HEOAHOPOAHOCTb 6e3yrnepoancToro Mo-
HokpucTannuyeckoro cnnaesa XC-36BW. TMonyyeHHble
pesynbTaTbl NO3BONIM ONTUMU3NPOBATL PEXUM TEPMO-
006paboTkM CrnnaBoB.

OcobeHHo akTyanbHO HaHeceHue LM Ha MoHokpuC-
TaNlbHblE JIONATKM C TPAHCMMPALMOHHON CUCTEMOWN OX-
NaXOEHWS: CO CNIOXHOW CUCTEMOWN BHYTPEHHEN MON0CTH,
TOHKOW TPaKTOBOW CTEHKE (~ 1 MM) 1 pa3BuTON cucte-
MOV TOHKMX OTBEPCTUIA (~ 0.5 Mm).

Jns MOHOKpUCTaNbHLIX CNNABOB, NErnMpoBaHHbIX Re
pa3paboTaHa TEXHONOrMs HaHEeCEeHUs ChneuuanbHOro
noacnos, obecneymBatowero nonydeHme UM perna-
MEHTUPOBAHHOIO CoOCTaBa, o06nagalwmux BbICOKOMN
CTPYKTYPHOW 1 $a30BOM CTabUNbHOCTLIO WU UCKIIOYato-
wmx obpasosaHme TMY-das npu akcnayaTaumm.

Pa3paboTaHbl Hay4YHble OCHOBbLI KOHCTPYMPOBaHUS
KOMMIEKCHBIX 3alUTHBIX MOKPbLITUIA AN HapPYXHOW
NOBEPXHOCTUN oxnaxaaemblix nonatok TBM ¢ 60sblinm
pecypcom paboThl.

Ona nonatok TBJ, aBuauunoHHbix 'TA 13 cnnaBos
XKC-26BW, XC-32BW, XC-36BWN coemecTHO ¢ PIryrl
BUWAM, OAO «Asunagsuratens» u ' 3MKB «lNporpecc»
CKOHCTPYMPOBAaHbl Cleaylouwme 3alnTHbIE MOKPLITUS
pernamMeHTMPOBaHHOM TOJILLMHBI:

- run(ra, CrA1) +can-2 (BCAn-9 (Bn));

- run (ra, CrAt) + can-2 + BCAMN-16(BM)
(BCAM-18 (BM));

Ons nonatok TBJ cTaumoHapHbIX (3HEPreTU4eckmx)
I'TO n3 KOppO3MOHHO-CTOMKUX cnnasoB YC-70YBWU,
4C-88BW, HYC-104BUN cosmecTHO ¢ Tl «MawnpoekT»
n OAO HMO «CatypH» paspaboTaHbl cnepyouime
KOMIMAEKCHbIE NOKPbITUS:

—-run (CoAl) + CAn-1 (CAM-6);

—run (CoAt) +CAan-1 (CAn-6) + KAM-1;

KoHaeHcaumoHHble nokpelitua CAM-1, CAM-2, CANN-6,
BCAM-9 (BM), BCAMN-16 (BM), BCAM-18 (BM) HaHocAT
MOHHO-MIa3MEHHbBIM METOAOM Ha ycTtaHoske MAT-1, a
kepamuky KAM-1 (ZrO,:Y,0,) 9n1eKTPOHHO-y4eBBIM ME-
TOOOM Ha YCTaHOBKe ?V§-1375M. Bbicokasi paboTocno-
COOHOCTb 3aLMTHbIX MOKPLITUI MOATBEpPXAaeTcs ux
MHOrONeTHen aKcnayaraumen.

BnepBble B 0TEYECTBEHHOIN MpakTMke pas3paboTaHbl
pPexXmnMbl U TEXHONOTUS FOPsiYero M30CTaTUHECKOro
npeccoBanua (FT'NM) ona yctpaHeHns NMTENHOM MUKPO-
NMOPUCTOCTU B OXNIAXAAEMbIX JIONATKaXx.

MposeneHune MMM oxnaxgaembix nonatok ¢ UM no-
BbICWJI0 X HAZAEXHOCTb M JONTOBEYHOCTb B ABA-TPU pasa.

Pesynbratbl paboT BHEAPEHbLI B CEPUINHOE NPON3BOA-
CTBO NMPW W3roTOBNEHUN PaboyMx KU COMMOBbLIX JIONATOK
TB/, coBpemeHHbIX aBuMaumoHHbIx asuratenei MC-90A,
MNC-90A2 (camonetbl Wn-96-300, Ty-204, Ty-214,
Nn-76M®d), O-18T, 1-436 (camoneTtbl AH-124, Ty-334),
cynosbix apuratenen AB-71, 4b5-90, AT-80, ctaumoHap-
HbIX ABUratenein Ans rasonepekaynBaloLLMx arperaTtos
rTy-12n, rty-1en, rty-1on, ox-59, ApP-59, aeurare-
nen pna aHepreTuyeckmx yctaHoBok [TY-12M3P,
ITY-16N3P, I'TY-25MNP, 1-049, MA-4PM, I'Tr-110. daH-
Hble COBPEMEHHbIE ra30TypOUHHbIE OBUraTENM UMEKT
BblCOkuI KM n HU3KMA yaenbHbIM pacxod TOMavBa,
T.e. 06/120a10T 04eHb BbICOKON 3KOHOMUYECKOon addek-
TMBHOCTbIO NpY paboTe 1 ManoLyMHOCTbIO.

Ha ctaguu BHeLpeHusi HaxoOomMTCsl TEXHONOrMsS pe-
MOHTa N0naTok, BbipaboTaBLIMX NETHbLIA pecypc, C
LLENbIO MX MCMOJIb30BaHNS HA HA3EMHbIX YCTaHOBKAX.
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Goating turbime blades - reliability and life time

The limited liability company TURBOMET has been
established in 1992 (JV Joint Russian-Ukrainian venture
«Turbomet»), registration number 2592.15.

Primary activities are:

« scientific and production activity aimed to design
of protective coatings for turbine blades and coating
equipment as well as development of coating tech-
niques;

«+ monitoring of technological and operational dam-
ages of blades of gas turbine engines;

+ development of techniques for renewal of blades
used for flights for using in stationary turbines.

Expanding life time and increase of reliability
of gas turbine engines (GTE) becomes more com-
plex due to constant increase of operating tem-
peratures, dynamic forces and vibration load.
Development of high-temperature GTE with high
coefficient of efficiency and «economic feasibili-
ty» ratio depends of possibility of creation of a

blade for high-pressure turbines (HPT) featuring
the required life time and high reliability and
acceptable consumption of cooling air. Without
any exaggeration it can be stated that develop-
ment of the HPT rotor blade sets the modern level
of gas turbine technologies and represents com-
plex metallurgical, technological, material engi-
neering and design problem and usually is solved
in cooperation of designers and material engi-
neers.

For modern GTE of the 4th generation HPT rotor
blades are made of heatproof nickel superalloys
(ZS-26VI, Z2S-32VI, ZS-36VI, CS-70YVI, CS-88VI) by
investment pattern method and shall have protective
coating on the outside face of the blade to ensure pro-
tection from high-temperature gas flow of up to
1150 °C, as well as protective coating in the body cavi-
ties and in perforation holes.

Main scientific and technical results achieved by
TURBOMET. Ltd. from 1993 are as follows.

By means of technological and operative monitor-
ing there was examined structural and phase stability of
single crystal alloys ZS-32VI [001] and ZS-36VI [001]
for air engines of the new.
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Examination of thermal stability of the alloy ZS-32VI
at high temperatures and loads revealed trend to forma-
tion of TPU-phases: separation of (i, R) — phase on the
basis of (Ni Co) (W, Re, Mo, Ta) complex chemical com-
position.

There were examined fine structure, phase compo-
sition and segregational heterogeneity of carbon-free
single crystal alloy ZS-36VI. The obtained results
allowed optimization of alloy thermal treatment mode.

Special interest represents application of gas circu-
lating coating (GCC) to single crystal blades with tran-
spiration cooling system: with complicated system of
body cavity, thin track wall (~ 1 mm) and developed sys-
tem of small holes (~ 0.5 mm).

For single crystal Re-doped alloys there has been
developed technique of application of special underlay-
er to ensure restricted GCC compositions featuring high
structural and phase stability and excluding formation of
TPU-phases during operations.

There has been developed scientific
basis for designing complex protective
coatings for outside face of cooled HPT
blades with long life time.

In cooperation with FGUP VIAM, JSC
«Aviadvigatel [aircraft engine]» and GP
.. ZMKB «Progress» there were designed the

. following protective coatings of the
restricted thickness for HPT blades of air-
craft GTEs made of alloys ZS-26VI,
ZS-32VI, ZS-36VI:

- GCC (GA, SgA1) + SDP-2 (VSDP-9
(VP));

—GCC (GA, SgA1)+SDP-2+VSDP-16(VP)
(VSDP-18 (VP));

In cooperation with GP «Mashproekt»
and OAO NPO «Saturn» there were devel-
oped the following complex coatings for
HPT blades of stationary (power generat-
ing) GTEs made of corrosion-resistant
alloys CS-70UVI, CS-88VI, CS-104VI:

— GCC (CoA1)+SDP-1 (SDP-6);

—GCC (CoA1) + SDP-1 (SDP-6) + KDP-1;

Condensation coatings SDP-1, SDP-2,
SDP-6, VSDP-9 (VP), VSDP-16 (VP), VSDP-
18 (VP) are applied by ion-plasma method
using the MAP-1 unit while ceramic coating
KDP-1 (Zr0,:Y,04) - by electron beam method using the
UE-175M unit. High efficiency of the protective coating is
evidenced with their long-term service.

For the first time in the Russian practice there were
developed modes and techniques of hot isostatic press-
ing (HIP) aimed to removal of casting microporosity in
cooled blades.

Application of HIP to the cooled blades with GCC has
2-3 times increased their reliability and life time.

The results of works were implemented into serial
production of HPT rotor and nozzle blades of modern
aircraft engines PS-90A, PS-90A2 (aircrafts IL-96-300,
TU-204, TU-214, IL-. 76MF), D-18T, D-436 (aircrafts
AN-124, TU-334), marine engines DV-71, DB-90,
DT-80, stationary engines for gas compressor units
GTU-12P, GTU-16P, GTU-10P, DZ-59, DR-59, engines
for electric power plants GTU-12PER, GTU-16PER,
GTU-25PR, D-049, GPA-4RM, GTG-110. The above
modern gas turbine engines have high coefficient of
efficiency and low specific fuel consumption, i.e. pos-
sess high economic feasibility of operations with low
level noise.

Technology of renewal of blades used for flights for
using them in ground units is being implemented.
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Scientific, designing and industrial complex
LLC «TumenNIllgiprogaz»

A PATH FROM IDEA TO THE PROJECT
FROM THE PROJECT TO PURPOSE

| This way, step by step this unique scientific enterprise creates quality highly technological equipment.

i Without exaggeration it is possible to tell, that successful activity of «TumenNIlgiprogaz» secures further
dynamic domestic gas branch development in West-Siberian region.

Newest engineering developments that are in many cases unparallel to the world’s developments, are
reported by the general manager of LLC «TumenNIIgiprogaz» — Georgiy KRYLOV.

Hay4yHO-NpPOEeKTHO-NPON3BOACTBEHHbIA KOMIMJIEKC
000 «TiomeHHUUrunporas»

OT UAEM - 10 NPOEKTA,
:0T NPOEKTA - 10 0

— LLC «TumenNIllgiprogaz» is
the unique hi-tech scientific,
designing and industrial complex
including 30 research and 13 sur-
veying and designing divisions,
supplemented with the special
design department, pilot produc-
tion and the experimental plant with
the proved interaction system.

For 40 years of its operation the
enterprise has come a difficult way
from being VNIIGAZ's branch to the
largest scientific, design and indus-
trial complex, whose basic func-
tions comprise scientific and design

BOT Tak war 3a Wwarom v co3faercs KayecTBeHHOe, BbICOKOTeXHOJIorn4eckoe obopyanoeaHne Ha 3ToM
YHUKa/lbHOM Hay4YHOM npeanpusatnu. be3 npeyBenndyeHns MO)XHO CKa3aTth, 4YTO yCHELUHas AesTe/IbHOCTh
TromeHHUUrunporasa — 3anor ganbHeWLWwero ouMHaMmuvyHoro pa3sntnsg oTe4ecTBeHHON ra3oBou oTpacan

B 3anagHo-Cunbupckom permoHe.

O HoBelLUNX Ppa3paboTKax NHXEeHePHOUV MbIC/IN, 3a4aCTyIO0 He UMEIOLLNX aHaJIOroB B MUpe, paccka3biBaeT
reHepanbHbii anpektop 000 «TromeHHUUrunpora3s» leopruii KPblJ10B.

— 000 «TiomeHHUNrnnporas» —
3TO YHUKa/bHbIA BbICOKOTEXHOJIO-
IMYHBIA HAYYHO-MPOEKTHO-NPOU3BOS-
CTBEHHbIA KOMMNEKC, BKOHYAOLWNIA
30 Hay4yHO-nccnenoBaTenbCekmx u 13
MPOEKTHO-N3bICKATENbCKNX NOAPas-
OeneHun, a Takxe chneunanbHoe
KOHCTPYKTOPCKoe 6lopo, OnbITHOEe
NPOM3BOACTBO N 3KCMEepUMEHTaslb-
HbI 3aBOA, UMEIOLLME OTNAXKEHHYIO
CUCTEMY B3aUMOLENCTBMS.

3a 40 neT cBoel AeaTenLHOCTH
npeanpuaTue npoLwio HeNpoCcTon
nyte oT dunmana BHUUITA3a no
KPYMHENWero Hay4yHo-npOEKTHO-
NPOM3BOACTBEHHOIrO KOMMJekca,
OCHOBHble ®YHKLWUN KOTOPOro —
Hay4yHoe WM NpoekTHoe obecneye-
HME pasBUTMS NPeanpuaTUin ra3o-
BOI NPOMbILLIEHHOCTN B 3anaaHon
n BoctoyHoii Cubupu, cokpaule-
HME CPOKOB OCBOEHUSI MECTOPOX-
LEHWNI 32 CHET KOMIMJIEKCHOIO Nofa-
Xo4a N BHeApeHWe WMHHOBAaLMOH-
HbIX PELUEHUIA.

C koHua 90-x roooB yBEPEHHO
peanndyeTcsa MoAeNb KOMMNIEKCHO-
ro nogxopa k paspaboTke 1 obycT-
POWMCTBY ra3oBbiX, ra30KOHAEHCAT-
HbIX U HEDTAHBLIX MECTOPOXAEHUNA.
Peaynbratbl OeATENbHOCTU UHCTU-

TyTa y6eamTesibHO 00Ka3blBalOT He
TOJIbKO >XM3HECNOCOBHOCTb 3TOM
MOJENN pa3BuUTUS, HO U ee 3KOHO-
MUYeCkyto 9PPEKTUBHOCTL B YCIO-
BUSIX PbIHOYHOM 3KOHOMUKN.

Mopenb KOMMIEKCHOro noaxo-
[a, OCHOBaHHas Ha napasnesibHO-
nocnefoBaTeNibHOM  MoAroToBKeE
reosiorM4ecknx Mopenen, npoek-
TOB pa3paboTku, CTPOUTENbCTBA
CKBaXMH, 0BOYCTpONCTBa MPOMBbIC-
NnoB, pa3paboTke KOHCTPYKTOPCKOM
DOKYMEHTauun, N3roToBIEHUN U
nocTasky 060pyaOBaHMS NO3BONSA-
€T COBMEeLLaTb OTAESbHblE 3Tanbl
paboT, cokpallas B KOHEYHOM UTO-
re Cpoku BBOAA MECTOPOXAEHUN B
aKcnyaTaumio.

3a nocnegHue rogbl VHCTUTY-
TOM pa3paboTaHbl Hay4YHO-TEXHU-
yeckue peLueHns N0 0CBOeHuo 60-
nee 20 HedTEra3zokOHAEHCATHbIX
MECTOPOXAEHUIA TiOMeHcKol 06-
nactn. Cpegon HUX — MpakTU4ecKn
BCE rasoBble MecTopoxaeHus Ce-
HOMaHCKOro KOMIJIekca, BKJIYas
YHUKanbHoe 3anonsipHoOe MeCTO-
poxaeHue, a Takxke paspabarbiBa-
eMble 6a30Bble YpeHroiickoe un Am-
Oyprckoe ra3okoHAeHcaTHbIe Mec-
TOPOXAEHNS.

maintenance of development of the
enterprises of the gas industry in
Western and Eastern Siberia, accel-
eration of field development times
owing to the use of the complex
approach and introduction of innov-
ative decisions.

Since the end of 90s the com-
plex approach model in developing
gas, gas-condensate and oil fields
is successfully implemented. The
results institute's activities demon-
strate that such development model
is not only viable, but also econom-
ically efficient in the market econo-
my conditions.

The model of the complex
approach based on parallel-serial
preparation of geological models,
development projects, well con-
struction, field facilities construc-
tion, design documentation devel-
opment, equipment manufacture
and supply allows to combine sepa-
rate work phases, thus accelerating
field commissioning.

Over the recent years, the insti-
tute has developed scientific and
technical developing solutions for
over 20 oil-condensate fields, locat-
ed in Tyumen region. Among them
are practically all gas fields situated
in the Senoman complex, including

the unique Transpolar field, and
developing backbone Urengoy and
Yambug gas-condensate fields.

When developing nine fields, the
scientists and designers has
designed a full set project documen-
tation, specifying development sites,
drilling projects, arrangement pro-
jects. The largest of them are
Komsomol, Gubkinsk, Vyngayahinsk,
Yety-Purovsk and North-Urengoy
fields. Ninety percent of wells to be
drilled as designed by the scientists
are completed.

Institute's experts have accrued
practical expertise in arranging
small and average «turn-key»
fields», when, except for the scien-
tific and design study, the exclusive
block equipment manufactured by
own experimental factory is deliv-
ered. In such case institute's
experts exercise the designer's
control over the installation and
erection works and take part in
commissioning.

When operating based on the
«turn-key» scheme, some small gas
and gas condensate fields, having a
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Feopruii BacunbeBu4 KPbIJIOB — nokTOop TEXHU4YEeCKux Hayk, npodeccop,
AeNCTBUTENbHbIN YieH AKafeMnn TEXHOJIOrMYeCKMUX Hayk u AkageMmun
MHXEHEepPHbIX HayK, Bule-npe3auaeHT NyoepHckoit akapgemun TIOMEHCKOM
ob6nactu, naypear locygapcrteeHHoit npemun CCCP (1984), npemun
MpaeutenbcTBa Poccuiickoii Depepauum (2005) n Tpex npemuii

PAO «Fasnpom» (1997, 2001, 2003). AeTop 6onee 30 n3obpeTeHui

B oOnacTm Tpy6onpoBOAHOro TpaHcnopTa, 6ypeHus, CTpouTenbCTBa,
XUMunM, cBbile 120 Hay4YHbIX TPYAOB, B YMCJ1e KOTOPbIX 9 MOHOrpaduii,

3 yue6Huka. HarpaxxpeH opaeHom Tpynoeoro KpacHoro 3Hamenu (1982),
Mepanbio «3a OCBOEHUEe Heap u pasBuTue HedTerazoBoro Kommnsiekca
3anagHoit Cubunpwm» (1980). YoocToeH 3BaHunit «MoYyeTHbI paboTHUK
ra3oBoi npombinieHHocTu CCCP» (1990), «3acnyXXeHHbliA paboTHUK
He(PTAHOW 1 ra3oBoii NnpombinieHHocTn P®» (1992), aunnoma Komurterta
Poccuiickoit degepaumm no nateHTaMm M TOBapHbIM 3Hakam (1999)

Ana peBatn MecTopoXOeHUN
YYEHBIMU U MPOEKTUPOBLLNKAMU
BbIMOJIHEH MOJIHbIIA KOMMEKC Mpo-
€KTHbIX OOKYMEHTOB, coaepxKallmx
NPOEeKTbl pPa3paboTku, NPOEKTbl Ha
OypeHune, npoekTbl 00yCTPOMCTBA.
Haunbonee kpynHblie U3 HUX — Kom-
comornbckoe, Ny6knHckoe, BelHras-
xuHckoe, ETbi-MypoBckoe n Cese-
PO-YPEHronckoe MeCcTOpPOXAEHUS.
Ha Tepputopumn TtomeHckoro Cese-
pa npobypeHo 90% CkBaXWH MO
NMPOEKTaM HalUMX YYEHbIX.

Cneunannuctamm MHCTUTYTa Ha-
paboTaH MpPakTUYECKNA OMbIT Bbl-
nosiHeHns paboT No 0ByCTPOMCTBY
MarbIX U CpeaHUX MEeCTOPOXOEHNI
«MoA, KNoY», Koraa, KpoMe HayyYHoMn
1 NPOEKTHOM NpopaboTku, 3aKasumk
nonyyaet u 3KCKMO3NBHOE 0060-
pyaoBaHue, BbINOSIHEHHOE B 6J104-
HOM WCMOJIHEHUM Ha COOCTBEH-
HOM SKCMNEepMMEHTa/lbHOM 3aBofAe.
Mpn 3aTomM cneunanncTbl
MHCTUTYTa OCYLLECTBNSA-
10T aBTOPCKUA KOHTPOJIb
3a XO0OOM CTPOUTESIbHO-

ro n MOGUBHOro NPEeAnpPUATUS Ma-
LLMHOCTPOUTENBLHOM OTPaCn peru-
OHa. 34ecCb COCPenoTOYEHO YHU-
KanbHOe MHOrodyHkKLUMNOHanbHoe
000pyaoBaHne, Ha KOTOPOM BbIMyC-
KaeTca LWMPOKUA aCCOPTUMEHT
npoaykumn — 6onee 80 HameHoBa-
HWIi. HomeHknatypa nsgenuii 3aso-
[a B 3Ha4MTeNbHOW cTeneHn ¢gop-
MupoBanacb MCxoas U3 noTped-
HOCTel B co3gaHun 060opyaoBaHNs
HOBOrO NMOKONeHus, pa3pabartbiBa-
€MOro cneuyanbHbiM KOHCTPYKTOP-
Cckum 6IOpPO M COOTBETCTBYIOLLMM
VAN Xe NPEeBOCXOAdALLMM MO Kaye-
CTBY MUpPOBbIe 0Opa3Lbl.

MoaTomy BCSA NPOAYKLMS HOCUT
YHUKANbHbIA XapakTep, 30eCb HeT
KPYMHOro CEepUMHOro npom3Boa-
CTBa, BCE AenaeTcs TONbKO NoA, UH-
OnBMAayanbHbIA 3aKas.

BonblMHCTBO pa3paboTok yye-
HbIX 1 cneuyanucTtoB TtomeHHUN-

000 «TiomeHHUUrunporas» — pouepHee
npeanpuatue OAO «Faznpom».

MOHTaxHbix pabor u Cneunanusauus — NPOeKTUpoBaHue

y4acTBYIOT B MyckoHana- Feosioro-pasBefo4HbiX paboT, pa3paboTku,
00ycTpoOMCTBa MECTOPOXAEHUN

[OYHbIX paboTax.

Mpn cxeme «NOA  yrneBOAOPOAOE U GypEHUS CKBaXWUH

KJ1H04» BBEAEHO B 9KCMy-
aTaunio HEeCKOJIbKO Ma-
NbiX, C 0ObEMOM CYTO4-
Ho 0o6blum 50-2000 ThIC.
Ky6. M, rasoBblX W ra30KOHAOEH-
CaTHbIX MECTOPOXAEHM B TIOMEH-
ckon, Omckoi n CapartoBckoin 06-
nactax: TeBpuackoe, BbloxHoe,
PasymoBckoe n 3anagHo-Tapkoca-
nmHckoe. PazpaboTaHo 1 BHEAPEHO
B MPOW3BOACTBO CenapauuioHHoe
obopynosaHue Ha 10 MJH ky6. MeT-
pPOB B CYTKW.

OKCMNEPUMEHT,

BOMJIOLLEHHbIA

B NPOAYKLUUAIO

OKCNepUMEHTanbHbIM 3aBOg, —
3aMblkalollee 3BEHO B CUCTeMe
«HayKa—MpoeKkT—Npon3BoACTBO».
JAnHaMnyHO pas3BMBasiChb, 3aBO[,

nobunca penytauum COBPEMEHHO-

B CJIOXHbIX MPUPOAHO-KIMMaTUYECKUX
ycinoBusax 3anagHoi Cubupwv

rmnporasa 3anaTeHToBaHo. Ha3o-
BEM TOJNIbKO HekoTopble. Hanpu-
Mep, YCTPOMNCTBA CyXatoLime ObICT-
pocmeHHble (YCB), kanneotoenu-
Tenn gns otbopa npob6 Boabl M3
nNpoAyKUMKM ra3oBbIx ckBaxunH MK-3
n YIMK-4, ctaHuumn cenapaumn un
peayuupoBaHmna raza CUPUNYC.
Mprnyem, nNpu BCEN YHUKANBHOCTU
9Tux pas3paboTok, CHET UM uUaeT
YK€ Ha COTHMU.

Ho «koHek» 3kcnepumeHTanb-
HOro 3aBoAa — N3roToBNEHME KPYM-
HOGMOYHOrO HecTaHgapTHOro o6o-
pynoBaHus, 1 34eCb 0C000e MeCTo
3aHMMAET BbINYyCK YCTAHOBOK KOMII-
nekcHonm nogrotosku rasa (YKMI),
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KOTOpPbIE OT/IMYAEeT KOMIMAaKTHOCTb,
Manasi MeTalJIoeMKOCTb, BblCOKasi
NPOU3BOANTENBHOCTb, HU3Kas CTO-
MMOCTb. [JaHHbIi BUAO, NPOAYyKUMU
BblNyckaeTcss B 6110K-MOAY/IbHOM
NCMONIHEHNM TMOJIHOW 3aBOACKON
roTOBHOCTW, MO3BONIAIOLWLEM OCY-
LWECTBNATb AOCTaBKy Ha Xene3Ho-
JOPOXHbIX nnardopmax.

Mpw nsrotosneHum nbon Npo-
OYyKUMU Ha 3aBOAEe PYKOBOACTBYIOT-
CSl OCHOBHbLIMU MPUHLMMNAMUN — Bbl-
COKOe Ka4yecTBO, MakcumasibHas
KOMMaKTHOCTb, 3KOHOMMWYHOCTb,
rnosiHas aBToMaTusaumsa U3aenun.
VMIMEHHO Tak co3gaHa ogHa U3 ca-
MbIX yOQ4HbIX M U3BECTHbIX paspa-
60TOK MHCTUTYTa — KOMMakTHas
CTaHUMS NOoAroTOBKWN NMUTbLEBOWN BO-
obl «<Booonap», no3songaoowasa BO-
oy u3 nmoboro UCToYHMKa [OOBO-
ONTb 00 KayecTBa POAHMKOBOWA.
Mopoo6HbIX CTaHUW Ha obbekTax
HedTerasoBoro komnnekca 3anaa-
HOM Cunbupu CMOHTUPOBAHO YXe
6onee 50. TexHONOrMsA NOArOTOBKM
BOJbl HA OCHOBE MeToda 3/IeKTPO-
Koarynauum U B Ka4yeCTBEHHOM,
M B KOJIMYECTBEHHOM OTHOLLEHUN
yOOBNEeTBOPSIET HYXAbl NoTpebuTte-
ns. BO3MOXHOCTM YyCTaHOBKM Tako-
Bbl, 4TO MOXHO Moayy4aTb OT 5 A0
3500 ky6. M NMUTLEBOW BOAbI B CYT-
KM B 3aBMCUMOCTW OT ee KOHCTPYK-
TWUBHOIO NCMNOJTHEHUS.

Pa3paboTkoii 1 Npon3BOACTBOM
nogorpesarenem HedpTn 1 rasa 3a-
BOA 3aHMMaeTcs yxe 6onee 10 neT.
MepBble nogorpesaTenu, paboTato-
uMe Ha npupoaHom rase, 6binun
noctaBfeHbl Ha HedTerasonpo-
MbiCnbl ewe B 1988 ro-
oy M po cux nop yc-
newHo padoTtaioT. Ceroa-
HAl Ha X OCHOBe paspa-
60TaHO MU OCBOEHO NpOo-
M3BOACTBO aBTOMAaTU3N-
pPOBaHHbLIX Mogorpesa-
Tenem pasn4yHoOm npo-
M3BOANTENIbHOCTU, Takmx
kak MHIr-025, MHr-050,
MHr-100 u pgpyrux. Mo
YPOBHIO aBTOMaTM3aLunun
OHU He UMetoT aHanoros B Poccuu.
3HaunTeNbHbI 06beM B NPOAYKLMMN
3aBoja 3aHMMaloT razopacnpene-
nutenbHble ctaHumm (FPC) n raso-
perynatopHble nyHKTbl (FPM). OHKn
nocTaensoTcA Kak B 3anagHo-Cun-
OUPCKUIA, Tak N B APYrne pernoHbl
Hawen cTpaHbl. basoBble 06pa3Lbl
'PC v I'PIN nmetot nponssoanTenb-
HocTb OT 400 pgo 150 000 ky6. meT-
pOB B yac.

PasymeeTcsi, BLICOKOro Ka4yecT-
Ba M MNMPOW3BOACTBA YHWUKaNIbHOW
npoaykuMn Henb3s Obi1o 6bl O0C-
Tnib 6€3 COOTBETCTBYIOLLLEro Tex-
HMYEeCKOro ocHauleHus. Cneuma-
nncTbl 3aBoga clegsaT 3a BCEMU
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volume of daily output of 50-2000 thou-
sand m?® were placed into operation in
the Tyumen, Omsk and Saratov
oblasts: Tevriz, Vyujniy, Razumovsky
and Western-Tarkosalinsk. The separa-
tion equipment with 10 million m?® daily
output was designed and phased in.

EXPERIMENT THAT HAS BEEN

TURNED INTO PRODUCT

The experimental factory is a
master link in the «science-project-
production» system.

Developing dynamically, the fac-
tory has achieved the reputation of
region’s modern and mobile engi-
neering enterprise. Here is the
unique multipurpose equipment
that produces a wide range of prod-
ucts with more than 80 names is
concentrated. The plant's product
range was substantially evolved
from the needs for new-generation
equipment developed by the spe-
cial design office and conform and
or surpass world's samples.

That's why all production has a
unique character, there is no large
batch manufacturing as all produc-
tion is customized.

The majority of «TumenNIlprogaz»
experts and scientists’ developments
were awarded a patent. To name only
few. For example, fast-changing nar-
rowing devices (FCND), drop separa-
tors to sample water from of gas
chinks GMK-3 and UGMK-4, and
Sirius separation and gas-reduction
stations. And, although such devel-
opments are unique ones, they num-
ber in hundreds already.

However, the plant's «fad» is
large-block, non-standard equip-
ment manufacture. Special place
here is taken by the manufacture of
installations of complex prepara-
tion of gas (ICPG) characterized by
compactness, small metal con-
sumption, high efficiency, low cost.
This kind of block-module plant-
finished production, allows the
delivery to be effected by railway
platforms.

When manufacturing any pro-
duction the plant is governed by
main principles: high quality, maxi-
mum compactness, profitability, full
automation of products. That is how
one of the institute's most success-
ful and renowned developments —
compact station of preparation of
potable water the «Vodopad» has
been created, allowing water from
any source to be provided spring
water's quality. Over 50 similar sta-
tions have been erected on the
Western Siberia's oil and gas sites.

The technology of water prepa-
ration based on the method of
electro coagulation satisfies needs
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George Vasilevich KRYLOV — Dr.Sci.Tech., professor, present member of
Academy of technological sciences and Academies of engineering sci-
ences, vice-president of Provincial academy of the Tyumen region, the win-
ner of the State premium of the USSR (1984), Premiums of the Government
of the Russian Federation (2005) and three premiums of Russian Open
Society Gazprom (1997, 2001, 2003). The author of more than 30 inven-
tions in the field of pipeline transport, drilling, construction, chemistry,
over 120 proceedings, among which are 9 monographs, 3 study books.

He was awarded the Labor Red Banner Prize (1982), a medal Development
of bowels and development of an oil-and-gas complex of Western Siberia
(1980). Awarded ranks: The honorable worker of the gas industry of the
USSR (1990), the Deserved worker of the oil and gas industry of the
Russian Federation (1992), diploma of the Russian Patent and Trademarks
Committee (1999).

of the consumer's quality and
quantity demands. Installation
alternatives are following: one can
obtain from 5 up to 3500 cubic
meters of potable water per day
depending on its design.

The factory has been developing
and manufacturing oil and gas
heaters of oil and gas over 10 years.
The first heaters that use natural
gas, have been put on oil-and-gas
fields in 1988 and continue to be
successfully operated. Today, auto-
mated heaters with different capac-
ity have been developed and mas-
tered on their basis, such as PNG-
025, PNG-050, PNG-100 and oth-
ers. They have no analogues in
Russia in automation level.

The significant volume in plant's
production accounts for gas-dis-
tributing stations (GDS) and gas-
regulating items (GRI). They are
delivered to West-Siberian and
other regions of the country. The
base GDS and GRI samples have
productivity from 400 up to 150 000
cubical meters per hour.

Certainly, high quality and man-
ufacture of unique production could
not be reached without the corre-
sponding hardware. Factory
experts watch all technical novelties
of the necessary profile and timely
fill up an industrial arsenal of the
enterprise. The factory successfully
operates a Dutch installation for
plasma arc cutting of steel sheets. It
has made possible to cut sheets by
fragments of any configuration.

The semi-automatic welding
complex for welding under a
flux practically excludes human
participation.

Recently an

eter up to 800 mm has been
bought. The German rollers can
turn off curb — a thick-walled leaf
with a maximum thickness of 35
mm. Big and small round-robin
machine tools, a hummer on three
and a half of ton are operated...

Much of the equipment that is
available at an experimental factory,
in the Tyumen region at is not pre-
sent anywhere else. All this allows a
factory to receive all new orders not
only from the enterprises of gas
branch, but also from oil branch,
machine engineers, and motorists.

Installation for LLC «TumenNIlgiprogaz», branch of OJSC
plasma cutting «Gazprom», specializes in geological-

of the pipes, prospecting works design, development,
allowing cut-  hydrocarbon field arrangements

ting a pipe a4 porehole drilling in complex natural-

under the pro-
gram in diam-

climatic conditions of Western Siberia.
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TEXHNYECKNMN HOBUHKaAMW HYXHO-
ro npodunas v BOBPEMS MOMOSHS-
10T MPOW3BOACTBEHHbLIN apceHan
npeanpuatua. Ha 3asoae ycnewHo
paboTaeT ycTaHOBKa Mja3MeHHOM
pes3kun nmucTa rosnaHackoro npous-
Boactea. C ee MOMOLIBIO MOXHO
KPOUTb NUCT Ha pparMeHTbl Nodon
KOHdUrypaumn.
MonyaBTOMaTMYECKNIA CBapOY-
HblAi KOMMNAEKC ANs CBapku nog,
dAOCOM MPakKTNYECKN MCKOYaeT
ydyacTtue yenoBeka. HegaBHO npwu-
obpeTeHa W HaxoauTCcs B CTaauu
MOHTaXxa ycTaHOBKa Mia3MeHHOW
pe3ku TpyObl, NO3BONSAOLLIANA KPO-
WTb TPYOy MO NporpaMme anameT-
pom o 800 mMm. A HEMELKME Bafb-
LLbl MOIYT CBOpaymBaTtb ob6eyaiky —
TONICTOCTEHHbIA NNCT TOJLMHON
0o 35 mm. PaboTaioT 60NbLION U
Masbll KapycenbHble CTaHKu, MO-
JIOT Ha TPW C MOJIOBUHOM TOHHHbI...
MHororo 13 Toro obopyaoBaHus,
4YTO MMeeTCHA Ha dKCNnepunMeHTalb-
HOM 3aBoje, B TtomeHcKoi obnac-
TW HUM Ha OAHOM nNpeanpuaTUmn
Oonblle HeT. Bce aTo nosBonsiet

3aBoAy nosyyaTb BCE HOBbIE 3aka-
3bl HE TOJIbKO OT NPEeanpuUaTuin ra-
30BOW OTpacau, HO N OT HEDTAHU-
KOB, MawWHOCTpoOuUTenen, aBTO-
MOOUINCTOB...

CO3BE3OME HArPAL,
OOCTOMUHbIX
000 «TiomeHHUWUrnnporas»
CerofHs — 9T0 AMHAMUYHO Pa3BU-
BAlOLLLASCA KOMMaHUS C exeropn-
HbIM MPUPOCTOM ToBapoobopoTa
30-40%.
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rpynnbl ra3oBbIX M ra30KOHAEHCAT-
HbIX MECTOPOXAEHU B 3anagHon
Cnbupwn.

B mae 2005 ropa npennpusatme
ctaso nobeguTenem OTKPbITOrO
KOHkypca «EBpaswus. Jinpep B 6u3-

Bce Hanpaene-  QcHoBHbIE HanpaBneHus pa6orT:

HUSA — Hayka, npo-
eKT W MpPOMbILL-
JIEHHOE NPOUN3BO/-

— Hay4HoO-uccsiegoBaTtesibCKue
(reonorus, reopnsuka, reotexHU4eckKkum

CTBO - cepTucdu- MOHMTOPUHK, pa3paboTka u

LMpOBaHbl Mexay-  OKCTlyaTauusi MECTOPOXAEHMIA
HapoAHLIM CTaH-  YrNeBoAopoaos, GypeHne CKBaXwH,
[apTom NCO- poGbiua, nepepaboTka, IKOHOMUKA,
9001:2000 (fep-  tpaHcnoOpT, 9KONOrUYECKU MOHUTOPUHT);

MaHuns).
LJocTnxeHns
npeanpuaTus oT-

— MPOEKTHO-nU3biCKaTesbCKue (Beayrcs
Nno BCeM HarnpasJieHUsIM NPOEKTUPOBaHUS

MeueHbl MexayHa- OOBEKTOB 00yCcTpoMCTBa
poOHbIMU, rocyaap- MeCTOpOXAeHUU yrinesogopoanos,
CTBEHHbIMWU, pern- BKJ1lO4Yasi UH)XXEeHEepPHble N 3KoJiorndyeckue

OHa/IbHLIMU  Har-  U3bICKAHUSN);

pajamu, AANIO-  _ pgpomblLIIEHHOE NPOU3BOACTEO

MaMun 1 npemua-
Mun. Cpegn Hux —
npecTuxHas Mex-

(HecTaHpapTHOe oGopyaoBaHue ans
HyXxa TOK no paspaboTkam

nyHapoaHasi npe-  CMELMaNbHOrO KOHCTPYKTOPCKOro 610po)

Mng «<EBponenckun

cTaHgapT» 3a  BblCOKOaddpeK-
TUBHblE MHXMHUPUHIOBbLIE peLue-
HUsA B chepe HedTe- 1 ra3onobnl-
yn. 3a Ka4yecTBO, KOMMEPYECKUM
NPEecTUX WM BHeOPEHWe MeXayHa-
pPOOHbIX CTaHOAPTOB KOJNEKTUB
YOOCTOEH ABYX MeXAYHapOoAdHbIX
Harpag — «3onotasa EBponeiickas
Harpaga» v Harpapa «bpunnnaHTto-
Bblii rnas». B koHue 2004 ropa kon-
nekTuB cTan naypeatom Bcepoc-
CUMNCKOro KOHKypca «3010TON 3a-
nac OtevecTBa XX| Beka» B peectpe
2004 ropga n cneuyanbHOro KOHKyp-
ca «Poccuicknin CTpouTenbHbINn
OnuMmn» C NpUCYXOEeHMEM OOHO-
WMEHHOW NMpemMmnm B HOMUHALMAX
«YHUKaNbHass BbICOKOTEXHONOM-
yeckad Hay4YHO-MPOEeKTHO-Npoun3-
BOACTBEHHad OpraHun3auud, nuaep
HedTEerasoBoro KoHkypca Poccun»
n «<PykoBoguTenb roga».

B 2005 romy konnekTuBy cne-
LManmMcToB MNpucyxaeHa npemumsa
MpaButensctea Poccuiickon de-
[epaumm 3a co3gaHne Hay4Ho-Mnpo-
EKTHO-NMPOn3BOACTBEHHOIo0 KOMI-
nekca, no3sosnueLlero obecneynTb
YCKOPEHHbI BBOZ, B 3KCMlyaTaumio

Hece—-2005» B HOMMHaUMM «Hayka».
B aBrycTe aT0ro xe roga konnekTme
NPUH1UMan No3apaBiieHNs B CBA3U C
npucyxaeHnem emy obLlecTBeH-
HbIX Harpag mMexayHapoaHoro ¢o-
pyma «MnpoBoOn ONbIT 1 IKOHOMMKA
Poccuun» 3a 3HauMTenbHbIN BKiag B
pasBUTUE KOHKYPEHTOCHOCOOHOro
noTeHuMana poCCUNCKOMN SKOHOMN-
K1 C Bpy4eHneM meganu «3a 3acny-
M B YKPEMNJIEHUN KOHKYPEHTOCHO-
cobHocTn Poccun».
Mogrorosun
Opunii KOPHUEHKO

o Bcem nHTEpPECYIOLLMM
Bac Borpocam obpatiarrtech
rno aapecy:
625019, r. TiIoMeHb,
yn. Bopoeckoro, 2
Ten.: (3452) 21-15-45
dakc: (3452) 21-15-49
E-mail: info@tngg.info
www.tngg.info
OTaen mapkeTuHra
000 «TiomeHHUUrunporas»
Ten.: (3452) 28-22-22
dakc: (3452) 28-22-28
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CONSTELLATION
OF WORTHY'S AWARDS

LLC «TumenNIligiprogaz» today
it is dynamically developing compa-
ny with an annual gain of commodi-
ty circulation of 30-40%.

All directions: science, project
and industrial production are certi-
fied by international standard ISO-
9001:2000 (Germany).

The international, state and
regional a