Russian engineer, Ne' (8), 2006

Ha i spmapke, & 2005 roay, Poccusi BNepebie NONY4WNa CTaTyc «CTPaHsi-

aywactve B iickon ¥ B IENI0BO NPOrpamMMe npeanaeH-
Ta i MyTuHa emecte ¢ ®PT LWpe-
Aepom npuaano ocobyio i yauna bi-

COKYIO OLIeHKY MEXAYHAPOAHBIX MONUTUECKUX M [ACNIOBBIX KPYFOB, A TaKKe CPEACTE MACCOBOH MHGOPMa-
LM, YTO B HEMANOii CTENeHy CNOCOGCTEOBANO YKPEMIEHMIo MM POCCUM Ha MEXAYHAPOAHOM YPOBHE.

Bnaaumup MYTUH:

FaHHOBEPCKYIO IPMapKY M0 NPaBy Ha3bIBAIOT OAHWM M3 LEHTPOB ANOBOII aKTMBHOCTM HE TONbKO epmaHnm, Ho
BCeii EBponb! — i Gbl CKasan, 1 BCero Mupa. 3aech D i crexTp TeXHONOrM4eC-
KMX [IOCTUXEHWIA, KoTopbie GyayT i AeHb 1) 0 MUPOBOrO i 6a3osble TeH-
[DeHLAN PasBITVS NPOMBILLNEHHOCTY 1 MUPOBO# HayKy...

M Mbl NPUBHATENbHBI HALM FEPMaHCKVIM KOJTIEram 3a npurnauienmne POCCUN BLICTYNNTL CTPAHOIA-NAPTHEPOM Ha
CTONb ABTOPUTETHOM 1 GOraToM TpaAULMSMU dopyMe. OCOBbIR CTaTyC POCCUM NIOFUYHO BLITEKAET U3 AyXa POCCHIA-

CKO-TEPMAHCKOTO CTPATeru4eckoro " 0 coTp) . BUXy B OTOM eLlie OAVH 3HaK
MIPU3HaHIA BECOMOCTI UHTEIEKTYAIILHOTO M TEXHOMOMUYECKOrO MOTeHLMANE Hallieli CTPaHsI. W, KOHEUHO, 3T0 Cauae-
TenbCTBO 0 MHTepeca 7 p: cTpaH k i PBIHKY, K

Py, Yy C i

BAHUS B HaLLEiA CTPaHE COSAAIOT XOPOLLE BO3~
MOXHOCT AN CMENOiA AGNI0BOV aKTUBHOCTH,
ANS peanMsauuMn no-HacTosLueMy cTpaTeri-
4ecKIX NPOEKTOB. Poccusi Mo Temnam aKoHo-
MUYECKOTO pOCTa yxe Gofiee nsT net cra-
OWUNLHO BXOAMT B rPYNNy MWPOBLIX NMAEPOB.
TMaBHbIE OPVIEHTUPBI HaLLIGH SKOHOMIKIA — Mak-

TOBapoB
1 YCAYT, OTBETCTBEHHAN COLMANIbHAs NOMMTIKA
~ B KOHEYHOM CHETe, BXOXAEHNE B YVICI0 Bepy-
LLX IKOHOMUECKIX IEPXAB. .
PaccuMTLIBa0, YTO HAWM repmaHckue
NapTHEps! OLEHAT OTKPLIBAIOWNECS 3AECH
| AN aTak-
PO Tl k€ AR CO3AAHMA COBMECTHBIX BbICOKOTEXHO-
TIOTV4HbIX POU3BOACTB, B TOM YC/IE OPUEHTU-
POBaHHbIX Ha PIHKY TPETBYX CTPaH. .

B 5TOM CMbICTE Hally. i ApMapke Mbl paccM He TONbKO Kak
BLICTABKY i y w ~ 9TO EU|E 1 HALE KOHK-
petHoe s ii paBoTbl ¢ 1 apyrimu

At the Hannover fair in 2005 Russia for the 1st time participated as the «partner country», and the open-
ing ceremony and the business meetings were attended by the President of Russia Viadimir Putin and the
FRG Federal Counselor Gerhard Schroeder, what added more significance to these events. Large-scale
Russian ition was highly esti by the i i iticians and busi as well as by
mass media, what consi i to the i ional image of Russia.

Viadimir PUTIN:

The Hannover fair is by right considered to be one of the business centers not only for Germany, but also for the.
whole Europe - and, | would say, for the whole world as well. It presents the widest spectrum of modern technologi-
cal achievements, which will define the tomorrow of global world economy, basic tendencies of the world industrial
and scientific development.

And we appreciate, that our German colleagues have invited Russia as a partner country at such a trustworthy
forum, so rich in its traditions. The particular status of Russia is a logical i ion of strategic R
partnership and mutually beneficial cooperation. For me this is another acknowledgement of high intellectual and
technological potential of our country. And this also vouches for the increasing interest of businessmen of different
countries to the Russian market, to substantial cooperation with Russian partners.

Large-scale economical reforms, taking place in our country, form a good basis for spirited business activities,
for really strategic projects.

The economic growth rates in Russia in the past 5 years make it one of the world economy leaders. Main targets
of our economy - macro ical stability, it i it of Russian goods and service, responsible
social policy - finally should make Russia one of the leading countries.

| expect that our German partners shall valuate the proposed prospect for investing and creation of joint highly
technological enterprises, including those oriented to the third countries’ market.

With this in mind, our presentation in Hannover is not only the show of our achievements in science and industry
- but also our concrete proposal for cooperation with German and other partners.
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Ha MexayHapoaHyio MpOMBIWEHHYIO sipMapky B laHHOBEpe npwbbina
MHOrOYMCNIEHHasi POCCUIACKasl Aenerauusi, B KOTOPYIO BXOAST KPYMHble
6GU3HECMEHBI, MPOMBILLIEHHVKI 11 FOCYAPCTBEHHBIE AesiTeny. Bosrasnser aty
npeacTaBuTenbHyio aenerauuio Amutpuin MEABEAEB, B HegaBHEM NpoLLioM
rmaBa afIMMHMCTPaUMKM npeauaeHTa Poccun, a HblHe NepBblii 3amMecTuUTenb
npeacepartensi npasutenbctea Poccuiickori ®epepauun. CerogHs Amutpuii
Mengenes koopavHupyeT paGoTy denepabHbiX OPraHOB WCMONHUTENbHO
BNIaCTV M KYPUPYET peann3auvio NPUOPUTETHBIX HALMOHANbHLIX MPOEKTOB.
B 4acTHOCTW, OH 3aHMMaeTcs BOMpPocamMu OGecneyeHns eanHCTBa
9KOHOMWYECKOrO MPOCTPAHCTBA W CBOGO/LI SKOHOMUYECKOW AEATeNbHOCTH,
Pa3BUTUS  KOHKYPEHLUMM W  aHTUMOHOMONBHOM MONUTUKM; NPOBEAeHUs
rOCYapCTBEHHOM MONUTUKM B CQEpe NpPUPOAONONb30BAHNS U OXPaHbl
OKPyXaloLLieil Cpefbl; Pa3BUTMS MACCOBbIX KOMMYHUKaLWI; B3aMMOAEICTBMSA C
opraHamu cyaeGHOM BNacTv M MPOKYPaTypbl; MPOBEAEHUS rOCYAAPCTBEHHOI
NONNTUKN B Chepe CTALMN.

POCCMMCKAS SKOHOMMKA
BHOBbL BYAET NPEACTABJIEHA
HA BbICOKOM YPOBHE

XKypHany «Pycckuii MHXeHep»
B CBSI3M C BLIXOAOM CMeuBLINycKa,
N 5

Yeaxaembie untarenn!

Bnaropaps HenpepbiBHOMY W YCKOPEHHOMY pOCTY 3KOHOMMkM Poccum B
nocsieaHve Cemb T Bala CTpaHa NpespaTmnach B OAUH M3 CaMblX AUHAMUYHbIX
pbIHKOB Mupa. B 2005 roay pocT BanoBoro BHYTPEHHero npoaykta coctasun 6,4%.
epmMaHo-pOCCUICKME SKOHOMUYECKUE OTHOLLEHWUSI TAkXe BIMFPANM OT 3TOr0 — C
1998 ropa lepmaHus sBnsieTcs Ans Poccum TOprosbiM NapTHEPOM HOMEP OAVIH, a B
npoLwnom rogy o6bem B3aWMHOro TOBapooGopoTa BbIPOC elle Ha 24,2%. 3To
pasBuTVe Henb3s NPUNMCLIBATL NULLL POCTY 3KCMOPTa 3HeproHocuTeneii. Mpexae
BCEro CuIbHO BO3POC POCCUIACKMIA CTIPOC Ha MOTPEGUTENLCKIE TOBAPBI, & TaKXe Ha
MalLWHbl 1 060pyAOBaHNe.

Tonbko 3a NpoLeawwii rog 06Lwwii 06beM MHBECTULWIA B POCCHM COCTaBMn OKONO
100 mnpp espo. Habniopaetcs TeHAEHUMS pocTa. BoNblOW WHBECTULMOHHBIA
noteHuan 8 Poccuu, KOTOPLIA B NOCNEAYIOWME rOAbI €l BO3PacTeT, OTKPLIBAET
[1e/10Bble BO3MOXHOCTM B CaMbIX PasfiMiHbIX 0G1ACTSX HAPOAHOIO XO3SIACTBA: OT
D0GbI4M 1 MepepaGoTkin Chipbsi, LWMPOKOTO CMEKTPa MPOMBILLIIEHHBIX OTPAC/eN B
Poccun A0 MOAEpHM3auMn MHGPACTPYKTYPbl U CUCTEMbI 34PaBOOXPAHEHUs —
nosclofly TPebyloTCsi COBPEMEHHbIE annaparsl, MaluHbLI 1 060pyaoBaHUe.

laHHOBepckas spMapka Gbifia U OCTAeTCsi KPYNHENLWEN B MUPE NPOMbILLNEHHOW
BbICTABKOW C 06LUMM 4MCIOM y4acTHuKoB Gonee 6000. BoT yxe ckopo 60 net oHa
npeactasnseT co6oii Gopym 1S HOBbIX NEPCNEKTUBHBLIX TEXHONOrWiA. HeT nyyiwero

Banetep Opren LUMNA, MecTa Ansi COGCTBEHHOW MPE3EHTALMN HE TONbKO AKOHOMWHYECKOMY MapTHepy
Mocon lep nee " coceasM, HO U BCeMy MUpY, NOCKONbKY MaHHOBEP — 3TO
Pecny6nuku lepmarns exeroaHasi BCTpe4a M1POBO# MPOMBILLNEHHOCTH.

8 Poccuiickoii depepauun B npoweawem roay Poccus Gbina CTpaHoii-napTHepom MaHHOBEPCKO ApMapku.

155 poccuinCKMX BKCMOHEHTOB NPUHSAM y4yacTue B sipMapke W BO BCE wumpoTe
npeacTaBUAM CBO 9KOHOMMYECKWUIA noTeHuwan. U B aTOM roay poccuiickas
3KOHOMWKA BHOBb GYAIET MPE/ICTAB/IEHA HA BLICOKOM YPOBHE. 51 XeNalo POCCUIACKIM
Y4ACTHUKAM HbiHELLIHEl MaHHOBEPCKOM SIPMapKi BOCTIONb30BATLCS MI0AAMM ATOrO
BE/INKOMIENHOTO yCMexa, 3aBs3aTb MHOTOHYMC/IEHHbIE KOHTaKThl W 3aK/04UTh
BLIrOAHbIE CAenku. §1 y6exaeH B TOM, 4TO paclMpeHWe ABYCTOPOHHWX 1

)AHbIX  3KO! KUX 0T i oTKpbiBaeT eule GonblIyio
nepcnekT1ay.

Russian engineer, Ne (8), 2006

Large and representative Russian delegation that came to the International
Industrial Fair in Hannover, including businessmen, industrialists and politicians,
was headed by Dmitriy MEDVEDEV who recently held a position of the Head of
the Russian Presidential Administration and now occupies an office of the
First Vice President of the Russian Federation Government. Nowadays
Dmitriy Medvedev coordinates the work of the federal bodies of executive
power and supervises the execution of the priority national projects. In
particular, he is in charge of the problems of the economic space unity and
freedom of the economic activity, development of business competition
and antimonopoly policy; state policy in the sphere of environmental man-
agement and environment protection; development of mass communica-
tion; cooperation with the law authorities and Prosecutor's Office; state
policy in the sphere of the law.

RUSSIAN ECONOMY
WILL BE REPRESENTED

AT TOP LEVEL AGAIN

L M

To: Russian Engineer Magazine
In connection with a special issue dedicated
to Hannover Fair

Dear readers!

Due to continuous and accelerated growth of Russian economy with-
in the previous seven years Russia became one of the most dynamic mar-
kets of the world. In 2005 gross domestic product growth amounted to
6.4 %. Economic relations of Russia and Germany also benefited from it.
Since 1998 Germany has been trading partner No. 1 for Russia, and last
year the volume of mutual sales turnover increased by 24.2 %. This
development cannot be referred only to the export of energy carriers.
First of all, there is increase in Russian demand for consumer products, as well as
cars and equipment.

Last year the total volume of investments in Russia amounted to about 100 mil-
liard euros. There is a growth trend. Great investment potential of Russia which will
become still more in coming years opens business opportunities in different fields
of economy from extraction and processing of raw materials, a wide range of
industries in Russia to modernization of health care infrastructure and sys-
tem. Modern devices, machines and equipment are required everywhere.

Hannover Fair was and remains the largest industrial exhibition in the
world, total number of participants being more than 6,000. It has been
representing a forum for new promising technologies for almost 60 years.
There is no better place for presentation of oneself not only to Germany as
an economic partner and to its closest neighbors, but to the whole world
as Hannover is an annual meeting of global industry.

Last year Russia was a partner country of Hannover Fair. 155 Russian
exhibitors participated in the fair and fully represented their economic
potential. This year Russian economy will be represented at top level
again. | wish Russian participants of this Hannover Fair take the advantage
of this magnificent success, establish multiple contacts and make favorable deals.
I am sure that development of bilateral and international economic relations opens
even greater prospect.

Walter Jurgen SCHMID,
of the Federal i
in the Russian Federation

HANNOVER-2005
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Kocmuueckuu oneparop NlNanuoesepa

Anexceii JIABPOB,
340

KOMNaHms, CNeLuanuanpylowascs
Ha opr

a
ABMAUMOHHO-KOCMUYECKUX CanoHax.
Opr

Haxopsick B NOCTOsIHHOM no-
1CKE HOBBIX BO3MOXHOCTEIA,
BHELIaBnakocMoC C yCrexom
NPUMEHSIET  HECTaHAAPTHbIE
BbICTaBO4YHbIE popmartbl. Tak, B
nposeaeHHom Ha Hannover
Messe - 2005 Poccuiickom
NPOMBILLNEHHOM bOpyMe Npu-
HSM y4acTve NpeacTaBuTeni
BEAyLWX POCCUICKUX U 3apy-
GEXHbIX KOMNAHUIA, U3BECTHBIE
rocyAapcTBeHHbIe U NONUTU-
veckue aestenv Poccun n Es-
ponbI.

Camoe Tex-

APMapK1 1 NPEACTaBAIsieT 0Co-
Gbiii MHTEpec kak ans Poccum,
Tak 1 ana Esponeiickoro cotosa
Ha COBPEMEHHOM 3Tane passu-
TMS MeXAyHapOAHOro NonTH-
4ECKOro W 3KOHOMM4ECKOrO
coTpyAHuyecTea.

Y4aCTHUKN POCCUIACKOW 3KC-
nosvuMu — Beayue Poceuii-
CKMe KOMMaHuW, Takue Kak
rasnpom, PAO «ESC Poccuu»,
MMMN  «Canot», BCMMO-
ABUCMA, C6epbaHk, TpaHc-
HedTb W MHOrMe ppyrue -

HMYECKoe OcHallleHue dopyma,
3aHsBLIero nnowaab 640 ke.Mm,
€034aN0 POCCUIACKNM Y4aCTHN-
Kam ¥ ux 3apyGexHbiM Konne-
ramM MakcuMmanbHo KomgopT-
Hble YC/IOBUS Aisi AEMOHCTPa-
LM TOBAPOB U YCAYT, 06CYXAe-
HWiA 1 0BMEHa MHEHWSIMM M0 aK-
TyanbHbIM BONPOCaM.

WmenHo Ha dopyme 11 an-
pens 2005 ropga cocTosnoCh
OTKPbITUE POCCUIACKON sipma-
poYHOI 3kcnoavumm lMpean-
neHTom Poccuu B.B. MyTuHbIM
1 depepansHbiM KaHLWIEPOM
lepmanuu I LLipeaepom.

Bcero B paboTe Poccuiicko-
r0 MPOMBILNEHHOTO popyma
npuHsnu ysactue Gonee 600
ToB M3 Poccun n

n YpOBHEM y
NPUBIEKAIOT 3aCAYXEHHbIA MHTEPEC CO CTOPOHBI

TepmaHii, B TOM uMcnie npea-

n
6Guaneca n

C HepaBHero BpEMeHU
«KOCMWUYECKMNIA» ONbIT BHew-
aBMAaKOCMOCA YCMEWHO  1C-
NoNb3YeTCsi Ha KPYMHEeMwmx
NPOMBILLNEHHBIX BbICTABOYHbIX
nnowaakax. FApkuii npumep —

n Tpuymd

C 0TPaC/EeBbIX HEMELL-
KUX MPOMBILNIEHHBIX COIO30B
BDLI, ZVEI, VDMA, DENA u apy-
rux.

B peaynerate, Ha faHHoBEp-
ckoi sipmapke 2005 roga poc-
CUITCKOI CTOPOHOM Gbino noa-
nucao okono 100 KOHTPakToB,
a Takxe ycTaHoBNeHo Gonee
4em 1500 fenoebix KOHTAKTOB C
MPMAMK 13 PAB/IHHBIX CTPaH.

OCHOBBIBASICb Ha YCTIELHOM

«Poccusi — CTpaHa-napTHep»,
npeacTaeneHHoii BHewasua-
KOCMOCOM Ha [ i

oneite n ITax POCCUiAC-
KOro yyacTusi B MaHHoBepe B
2005 roay, B anpene aToro ropa

spmapke (Hannover Messe)
BecHow 2005 roaa, rae Ha nno-
waau okono 6600 kB.M poc-
CUIACKNE Y4aCTHUKM [IEMOH-
CTpUpoBani Mupy Hosyio Poc-
CHI0 — CTPaHy BBICOKUX AOCTU-
XEHWIA B 0611aCTV1 NPOMBILLNEH-
HOCTM, HayKV 1 TEXHONOTWIA.

BHOBb Opra-
HU30Ban Ha MaHHOBEPCKOW sp-
mapke — 2006 HaumoHanbHylo
POCCHICKYIO 3KCTIO3MLMIO, KO-
TOpasi Ha 3TOT pa3 NoceseHa
aHepretuke. Tematuka poc-
CUICKOM  3KCNO3vuuu  Ha
Hannover Messe — 2006 cos-
BYYHA IM1ABHOM TEME HbIHELLHE

T Poccuio kak cTpa-
Hy, o6nazalLyio NepeiosbIMU
TEXHONOTUSIMU B 0B1ACTU SHEP-
reTUKM, OTKPBIBAIOLMMI LWNPO-
Kie BO3MOXHOCTM [isi passu-
TUS POCCUICKO-EBPONENCKOro
coTpyaHuyecTsa. B sacTHocTu,
MOCETUTENN 1 FOCTV CMOTYT 03-
HaKOMUTLCS C NPOEKTOM CeBe-
PO-EBPONEViCKOro ra3onpososa
(Ffa3npom), nNpoekTom paclm-
peHus Gantuiickoin TpyGonpo-
BOAHON cucTembl (CBepbaHk,
TpaHcHedTb), C HOBbIMM MaTe-
pranamu n KOMMIEKTYIOLAMA
AN TON/IMBHO-3HEPreTUHECKO-
ro komnnekca (BCMMO-ABUC-
MA), npoekTom napo-ra3oBon
YCTaHOBKIA 151 KOMGUHUPOBAH-
HOW BbIPABOTKW 3EKTPUYECKON
v Tennosow aHepruv (MMMMN
«CanioT») ¥ C MHOTUM JPYrvm.

SBnssce KpynHeiwwen npo-
MBILUNEHHOM BLICTABKOW MWPa,
TaHHOBepCkas sipmMapka npe-
JI0CTaB/ISieT CBOMM y4aCTHUKaMm
YHUKAsIbHbIE BO3MOXHOCTM [ist
YCTAHOBNEHUS! U yKpenneHus
[eN0BbIX OTHOLIEHUI C NapTHe-
Pamu 13 pasHbix CTPaH.

Peanusauus atux BO3MOX-
HOCTEei POCCUICKUMW Y4aCTHU-
Kamu, Ge3yCloBHO, SIBIAETCS
npuopuTeTHON 3aaadeit opra-
HN3aTOPOB POCCUIACKOI BKCMO-
3uumMn Ha [aHHOBEPCKOW sip-
mapke 2006 ropa.

YpoBeHb NOAFOTOBKN POC-
CUIACKON 3KCMO3NLMK BCensieT
YBEPEHHOCTb B yCrexe poc-
CUIACKOrO yyacTus Ha Hannover
Messe — 2006, npuaaowero
HOBBbIt IMNYJ/ILC PA3BUTUIO POC-
CMIACKO-EBPONENCKNX OTHOLLE-
HWR.

Russian engineer, Ne (8), 2006

Space Operator of Hannover

VNEBMAVIAKOEMOS

«Vneshaviakosmos» — is a leading Russian com-

pany, specia

ing in organization of national

space expositions at the biggest international

aerospace shows.,
Expositions, orga

nized by the

are by their

scale and high level of participation, they tradi-
tionally attract well-deserved interest of national
and foreign specialists, representatives of busi-

ness and politics.

Of late the «space» experience
of the «Vneshaviakosmos» has
been successfully used at the
biggest industrial exhibitions
sites. Its vivid example is a recent
triumph  of the exposition
«Russia — a Partner-Country»,

rated the Russian exposition at
the fair on April 11, 2005.
Over 600 specialists from

cern, Sberbank, Transneft and
many others, will represent the
whole Russia as a country, pos-

Russia and ny,
representatives of German sec-
toral industrial unions BDLI,
ZVEI, VDMA, DENA, etc. took
part in the Russian Industrial
Forum during the whole period
of its work.

Participation of Russian
enterprises in the Hannover Fair
2005 concluded with signing
over 100 contracts and estab-
lishing over 1500 business con-
tacts with firms from various
countries.

Basing upon the experience
and results of the Russian par-
ticipation in Hannover in 2005,
in April of this year the
«Vneshaviakosmos» will again
organize national Russian
ition at the Hannover Fair-

by the

kosmos» at the Hannover Fair
(Hannover Messe) in spring,
2005, where Russian participants
presented to the world a new
Russia — a country of high
achievements in the field of indus-
try, science and technologies on
the area about 6600 sg. m.

In permanent search of new
opportunities, the «Vneshavia-
kosmos» successfully imple-
ments non-standard exhibition
formats, the example of what
may be holding of the Russian
Industrial Forum at the Han-
nover Messe - 2005, in which
representatives  of leading
Russian and foreign compa-
nies, well-known statesmen and
politicians of Russia and Europe
took part.

The most advanced techni-
cal equipment of the forum,
which occupied the area 640
sg.m, created maximally com-
fortable conditions for Russian
participants and their foreign
colleagues for demonstrating
the commodities and services,
discussions and exchange of
opinions on pressing questions.

In was at the forum that the
President of Russia V.V. Putin
and the Federal Chancellor of
Germany G. Schroeder inaugu-

2006, which this time will be
devoted to power engineering.
The theme of the Russian expo-
sition at the Hannover Messe —
2006 is concordant with the
main theme of the present fair
and is of special interest for
both Russia and the European
Union at the modern stage of
development of international
political and economic cooper-
ation.

Russian participants of the
exposition — the leading Rus-
sian companies, such as
Gazprom, Russian Joint-Stock
Company «United Energy Sys-
tems of Russia», Moscow
Machine-Building Enterprise
«Salyut», VSMPO-AVISMA Con-
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sessing technologies
in the field of power engineer-
ing, opening broad prospects
for development of the
Russian-European coopera-
tion. In particular, the North
European pipeline project
(Gazprom), the project of
widening the Baltic pipeline
system (Sberbank, Transneft),
new materials and components
for a fuel and energy complex
(VSMPO-AVISMA), the com-
bined-cycle plant project for
producing electrical and ther-
mal energy (Moscow Machine-
Building Enterprise «Salyut»)
and much more will be present-
ed to the visitors and guests of
the exposition.

Being the biggest industrial
exhibition in the world, the
Hannover Fair gives its partici-
pants unique chances to estab-
lish and strengthen business
relations with partners from
many countries of the world.

Realization of these oppor-
tunities by Russian participants,
undoubtedly, is a priority for the
organizers of the Russian expo-
sition at the Hannover Fair 2006.

The level of preparation of
the Russian exposition instills
confidence in success of the
Russian participation in the
Hannover Messe - 2006, which
will give new impetus to devel-
opment of Russian-European
relations.
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Esrennii MNAHTEJIEEB

B pamkax MexayHapoaHoii
MPOMBILNEHHON BbICTABKN-P-
mapku Hannover Messe-2006
npencTaeneHa oTAenbHas 3KCro-
3uumns npeanpusTuit Mockesl,

HakaHyHe OoduuMancHbix BCTPeH
B roCTUHULE «PeHeccaHc» cocTo-
ANOCH OTKPBITME NPEACTABUTESb-
ctBa ®payHrodepckoro obuiecT-
Ba B Mockee - obluecTsa copei-
creus -

Pycckui nxenep, Net (8), 2006

Mockea — Fepmanus: KpenHyuiMe CBI3m

LIMX MHBECTUPOBAHME B MOCKOB-
CKYIO OKOHOMMIKY.

MWHWUCTP OTMETUN AaBHWe
ceasu Mockebl 1 lepmanun. Co
cTonvueit CesepHoro PeiiHa —

HUAM, 0GBEANHSAIOLLErO HECKOSIb-
KO ACCSITKOB HAY4HO-MCC/IEA0BA-
TeNbCKMUX opraHu3aumii B fepma-
HAW.

O kpenHyLux cBAasix MoCKBbI
v [epMaHUM pacckasan MUHUCTP
npaeuTenscTea Mocksbl, PyKoBo-
avTens JlenaptamMeHTa Hayki U
NPOMBILLNEHHOM NOANTUKK EBre-
Huit MAHTENEEB.

MUWHWUCTP NOAYEPKHYN, YTO Ha
NPOTSXEHMM psaa netT epmams
0OCTAETCS! OCHOBHLIM HalMM 3a-
PYGEXHBIM AEN0BLIM NApTHEPOM.
Mo WToram nepeoro nosyroaus
2005 roaa, ToBapoo6oOPOT MexAay
Mockgoit 1 lfepmanueit cocTasun
1748 mnH eBpo.

B cTtonuue Poccun

roposiom [lioccens-
NOPPOM HanaxeHs! cesian ¢ 1968
roaa, ¢ basapueit — ¢ koHua 80-x
ronos XX cronerus.

B xopme [Heit 3KOHOMMWKM
MocKEb! B OKTIGPE MPOLLAOFO ro-
na B Oioccenbaopde obcyxaa-
MCb BONPOCH COBMECTHOI pea-
JM3aUMN MHBECTULMOHHBIX NPO-
€eKTOB B 061aCTV MHHOPMALMOH-
HbIX TEXHONOMMIA U TENEKOMMYHU-
Kauui, MeANLMHCKUX TeXHOMo-
rmit. MY n [lioccensaopdekuii
YHWBEPCUTET MPOBENN COBMECT-
HYIO Hay4HYIO KOH(EPEHLMIO N0
npo6nemam 6e30MacHoCT B UH-
popmaunoHHom obuiecTse.

B oktabpe npowsnoro ropa
Auu Mockssl npownm u 8 Basa-
pun. H; i o-

Gonee 900 npeacTaBUTENsCTE
HemeLKknx dupM, 705 COBMECT-
HbIX NpeanpuaTuii n 440 povep-
HUX, 1 BTO Camasi KpynHasi 3apy-
6GexHas aenosas obuwwmHa.

B pamkax cornatuemit Mock-
Bbl C Lioc -

pacr B
Ne 2 «MccnenosaHus 1 TeXHONO-
ruv». Ha nnowaan 8 200 k8. MeT-
POB  pa3MeLueHbl 3KCMOoHaTb,
PaccKasbiBalowme O  HayuHbIX
paspaboTkax, HOBLIX TEXHONOr-
5iX, @ TakKe TOBapbl, IPOM3BOAN-
Mble  HAPOAHO-XO3SACTBEHHbIM
KoMnnekcoM Meranonuca. Cpe-
[V SKCTIOHEHTOB — Masible MHHO-
BaunoHHble npeanpusitus OAO
«TexHonapk 3eneHorpaga», a
TaKKe USBECTHBIE B MUPE Hayu-
Hble yupexaeHnsi: MITY umerm
3.H. Baymana, LIHUM asTomaTti-
i v ruapasikn, UHUTU «Tex-
HOmaw» u apyrue. MHorue w3
HUX YCTAHOBMM M HAapaLMBaloT
B3aMMOBLIFO/IHbIE TOPrOBO-3KO-
HOMMYECKNE CBSI3U CO CBOMMM
repMaHCKMMM NapTHepamm.
Tepmanusi st MOCKBBI — OC-
HOBHOI 3apyBexHsblii NenoBoi
napTHep. Tak, B KOHUE NPOLNOro
roaa NpowNy NeperoBopbl Mex-
Ay Mockeoit u aenerauneit oa-
Hoi1 u3 obnacreii lfepmaHum, dpe-
[epanbHoi 3emneii CeBepHbii
Peitn — Bectdanus, Boarnasnsie-
MOV MMHUCTPOM WHHOBAUMA, Ha-
YKW, UCCNEeAOBaHNA U TEXHONO-
rmii AHapeacom MMHKBapTOM.

dom 1 Basapueii peanvayioTcs
KOHKPETHbIE NPOEKTbI B 06/1ACTM
TENEMEAMUMHBI, HOBbIX TEXHONO-
Wi U 9NEeKTPOHUKN, dapmaumn,
caHauMm U PEeKOHCTPYKLMM
XUbIX OMOB CTapoii 3acTpoii-
Ki1, NPOEKTUPOBAHUS U CTPOM-
TENLCTBA FOCTUHULL TYPUCTUYEC-
KOrO Kiiacca W passuTusi Typua-
ma. Hemano npeanpvstuii poc-
CWIACKOI CTONWNLIbI YCNELHO NOC-
TaBMSIOT CBOIO NPOAYKUMIO B [ep-
MaHMIo. Cpean HIX XONAVHF «Es-
poneiickas noAwmnnHUKoBsas
kopnopauusi» (EMK), Bcepoc-
cuiickuin y

LYX MHOTOMNAHOBOE COTPYAHM-
4ecTBO MOCKBbI C 3TOW 3emnei,
Goslee 4eM AOCTAaTOMHO: CTPOW-
TeNbCTBO, MEAMUMHA, HaHoTex-
HONOTMW U HOBbIE MaTepuansl,
TPAHCMOPTHBIE CUCTEMBI 1 APY-
rve.

TMepexoas K UEHTPAnbHOMY
co6biTuio anHs, EBrennii MaxTene-
€B NMOAYEPKHYN 0CO6O, HYTO OTK-
pbiTve B Mockee NpeacTaBuTesb-
cTBa DpyHrodeposckoro obLue-
CTBA [ACT HOBBIN MMNYNLC ABYC-
TOPOHHUM OTHOWeEHMSM. Ha ce-
FOAHSILUHWIA i8Hb C UMEHUTOI Ha-
Y4HOW OpraHM3aumei akTMBHO
cotpyaHunyaloT TY «CTaHkuH»,
MITY um. BaymaHa, MAU, WH-
CTUTYT NPUKIAAHON MaTemMaTuku
vm. Kenppiwa.

Kak usBecTHo, yxe ceiiuac 25
MHCTUTYTOB lepMaHni 3anHTepe-

TENbCKUIA U NPOEKTHO-KOHCTPYK-
TOPCKUA WHCTUTYT MeTannypru-
4ecKoro MalWNHOCTPO.HNS
vmeHn akanemmka AW, Lienmko-
sa (BHUWMeTmall), npeanpus-
15 OAO «MukpoH», OAQ «AHr-
ctpem», OAO «3asoa «Komno-
HeHT», OAO «3nma».

Mwunnctp MockoBckoro npa-
BUTENLCTBA OTMETUN, 4TO epMa-
HUS — OOVH M3 BedylwWX 3apy-
GEXHBIX MHBECTULMOHHBIX NapT-
Hepos Mocksbi. Mo utoram 2004
roAa, OHa 3aHsina NAToe MecTo B
pEenTUHre CTpaH, NPoW3BOAVB-

COBaHbI B coTpya-
HUYECTBA C MOCKOBCKVMM MHCTM-
TyTamu 1 opraHusaumsmm no 6o-
nee yem 30 HanpaBneHusiM nc-
cneposaHuii. Esrennii Mantene-
€B OTMETWI, YTO MOCKOBCKME Ha-
YHHbIE OPraHM3aUNm B 3TOM COT-
pyaHnyecTse GyayT MHTepeco-
BaTb TEXHONOrMW nepepadboTku
OTXO/I0B, XVIMMHECKOE MalMHO-
CTpoeHue, aHeprocoepexeHue,
HaHOTexHonoruM, asTomobune- n
MOTOPOCTPOEHIE, POM3BOACTEO
MalVH 1 UHCTPYMEHTOB, NIOTUC-
TIKa NPON3BOACTBA

Russian engineer, Ne (8), 2006

Moscow — Germany: Strengthening Relations

A separate exposition of the
enterprises of Moscow, set up in
pavilion No. 2 «Research and
Technologies», is displayed within
the framework of the international

and 440 daughter enterprises
function in the capital of Russia,
and it is the largest foreign busi-
ness community.

Concrete projects in the field

industrial i fair
Hannover Messe-2006. Exhibits,
related to scientific projects, new
technologies, as well as goods,
manufactured by the public sector
of the economic complex of the
megapolis are spread over the
area of 200 square meters. Among
the exhibitors — small innovation
enterprises Open Joint-Stock
Company «Technopark Zeleno-
grada», as well as world renowned
scientific establishments: Moscow
State Technical University (MSTU)
named after E.N. Bauman, Central
Scientific Research Institute of
Automatics and  Hydraulics,
Central Scientific Research and
Technical Institute «Technomash»,
etc. Many of them have estab-
lished and are developing mutual-
ly beneficial trade and economic
relations with their German part-
ners.

Germany remains the main for-
eign business partner for Moscow.
Thus, talks between Moscow and
a delegation of one of the regions
of Germany, Federal Land
Northern Rhine-Westphalia, led by
the Minister for Innovations,
Science and Technology Andreas
Pinkwart were held at the end of
the previous year. Inauguration of
the Representation of the Fraun-
hofer Society in Moscow, a society
for promoting applied research,
which unites several tens of scien-
tific research organizations in
Germany, took place on the eve of
the official meetings at the
«Renaissance» Hotel.

Eugeny Panteleev, Minister of
the Government of Moscow, Head
of the Department of Science and
Industrial  Policy told about
strengthening ties between Mos-
cow and Germany.

The Minister stressed, that for
a number of years Germany
remained our main foreign busi-
ness partner. According to the
results of the first half of the year
2005, commodities turnover
between Moscow and Germany
was equal to 1,748.00 million euro.

Over 900 representations of
Germans firms, 705 joint ventures

of , new technolo-
gies and

cow with this Land: construction,
medicine, nanotechnologies and
new materials, transport sys-
tems, etc

Passing on to the central
event of the day, Eugeny Pan-

rehabilitation and reconstruction
of old residential buildings,
designing and construction of
tourist-class hotels and tourism
development are being imple-
mented within the frameworks of
agreements between Moscow
and Berlin, Dusseldorf and
Bavaria. There are many enter-
prises in Moscow, which suc-
cessfully supply their produce to
Germany. The holding «European
Bearing Corporation» (EPK), the

teleev i pointed out, that
opening of the Representation of
the Fraunhofer Society in Mos-
cow will give new impetus to bilat-
eral relations. Today Technical
University «Stankin», MSTU na-
med after E.N. Bauman, Moscow
Aviation Institute, Institute of
Applied Mathematics named
after Keldysh actively cooperate
with this eminent scientific orga-
nization.

As is well known, now already
25 German institutes are interest-

All-Russia Scientific
and Design Institute of Metal-
lurgical Engineering named after
Academician A.l.Tselikov (VNII-
metmash), the enterprises: 0JSC
«Micron», OJSC «Angstrems,
0JSC «Zavod «Component»,
0JSC «Elma» are among them.

The Minister of the Moscow
Government noted that Germany
was one of the leading foreign
investment partners of Moscow.
According to the results of the
year 2004, it occupied the fifth
place in the rating of countries,
which invested in the Moscow
economy.

The Minister mentioned old
relations between Moscow and
Germany. Ties with the capital of
the Northern Rhine-Westphalia -
the city of Dusseldorf were estab-
lished in 1968, with Bavaria —
since the end of the eighties of
the 20th century.

Issues, related to joint imple-
mentation of investment projects
in the field of information tech-
nologies and telecommunica-
tions, medical technologies were
discussed during the Days of the
Economy of Moscow in October
last year in Dusseldorf. The
Moscow State University and the
University of Dusseldorf held joint
scientific conference on the
security problems in the informa-
tion society.

The Days of Moscow were
also held in Bavaria in October
last year. There are more than
enough directions for multidi-
mensional cooperation of Mos-

ed in I g

with institutes and organizations
of Moscow in over 30 directions
of research. Eugeny Panteleev
noted, that within this coopera-
tion scientific organizations of
Moscow will be interested in
technologies of waste utilization,
chemical engineering, energy
saving, nanotechnologies, auto-
mobile and motor industry,
machines and tools manufactur-
ing, industrial logistics.
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reneii (pa6o — MKAM(p)
o6pagosaHa Ha Yﬂpe,qmenbuom coﬁpaHMw 15 s Tes2 ropa. MKMM(p) o6weamHsier Gonee 2000 NpeanpUATMiA,
COI0308B, TMNbAUI 7 Mockebl.

" - aT0:

. ropoaa ¢ npeanpusTMii

. i v paboTonareneit

® COTPYAHUYECTBO C EN0BbIMU Kpyramn peroHos Poccun u apyrux ctpas CHIM

® NPeACTABNEHNE MHTEPECOB paboTopateneii MocKBbl B cocTaBe oro coseta ]
06 npol v npear " (paboTo; LlenTpanbHoro deaepanbHoro okpyra

Poccwiickoii deaepam

® N0OArOTOBKA W MEpenoaroToska kampos B [po 0-3KOHO! VHCTUTYTE, CO3AAHHOM npu
Kondenepaumn
® n3navve rasetbl, 61 PaBOYHMKOB, Mponara, [AOCTUXEHUSt  OTEe4eCTBEHHOM

MPOMBILINEHHOCTIA U HAYKM, HOBbIE TEXHONOTM
@ COnEiICTBIE COLMANBHO-3KOHOMMYECKOMY PasBUTII0 MOCKBbI, PELLIEHMIO BKONOrMYECKVIX MPOBAEM
© r10AAGPXKA U NIPABOBAS 3ALLMTA UHTEPECOB NMPEANPUATUV BCEX GOPM COBCTBEHHOCTM

@ noarotoeka no Tenscrea P v ropoaa Mockeb!
@ OVH 13 OPraHN3aTOPOB KOHKYPCA CPeaV cBoero ena P
® opr: A, CUMNO3MYMOB.

MKMM(p) sSBNSETCA Y4aCTHUKOM CUCTEMbl COLMAaNbHOrO MapTHEPCTBA ropofa W Ha npoTsxeHun 14 net
MOANMCHLIBAET OT WMEHM BCex paGoToaaTeneil CTOAMUbI MOCKOBCKOE TPEXCTOPOHHEE CornalueHne o
CoLManbHOM NapTHEPCTBE MeXAy NPaBUTeNLCTBOM MOCKBEI, MOCKOBCKUMI 0GbEMHEHNSMI MPOMCOI0308
1 MOCKOBCKMMM 06 npot B U HUMmaTenein (pabotopateneii).

Pycckuit nxenep, Net (8), 2006
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E.B. NAHMHA Pykosoavenu MKN(p) o6cyxaaioT
¢ MpesunenTom npoGRems!

Poccuiickoii G NpezCTaBHTeNsIMM MaNOro
Denepaunm W cpentero Guaneca Kutas

B.B. MYTUHbIM

Enena Bnapumupoena MAHUHA-
npeacenarent MKMM(p),
Buue-npeauaent PO,

3amecTUTeNs NpeaceaaTens KomuTeTa
TOCYAAPCTBEHHOI AyMb
®epnepansHoro coGpatms PO,
npeacenarens SKGNepTHOro coseta

110 9KOHOMUHECKOVi HBECTULMOHHOT
MOAMTUKE, OKTOP SKOHOMUHECKIX HayK

C 1998 rona MKMN(p) siensetcs
‘OpraHI3ATOPOM COBMECTHO

G paBTeNbCTBOM MOCKsb!
1 MocKoBCKO# dhenepaumeii
NIPOCOI0308 FOPOACKOO KOHKYPCa

NPOdECCHOHANLHOrO MacTepcTea Mpu MKNN(p) coanan

«Mapi
€ NpeauenToM MapukeKoro

Dpanum (MEAE®D, Napwx)
Pewu POBUHE-AI00®0

m(p)
NIPUHOCAT OLLYTVMbie peaybTaTe!
B NDOABVIXEHIM TOBAPOR 1 YCIYT

WOELEPAL,
R % e,
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S — ™
= £
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2 g
%, &»b
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Bonee Tpex e Ha karane TBLL
(no BockpeceHbam & 14.55)

BLXOAWIT B SQUP NPOTPaMMa <[TpOpHiBs.

Asop Anew 1ragnARIE Falla

sauTve

pa:
NYT CTONMMHOI

MKNN(p) axTuako saHnmaeTcs
M3PATe/IbCKOi ZIERTEALHOCTBIO.
Coapaniuiit MKI

i1 MHCTUTYT, XKypHan «Pycckui MHxeHep»,
N0 NPOGECCHN NPOrPaMMUCT. ra p:
Liepemonvst Harpaxaenvst PXKY O TexHonoruu»,
noGenuTenei KoHKypca 10 16 «Mockean u apyryio
CNeumManbHoCTaM nNpasuTensCTBoM Mocksb! NEYaTHYIO NPOAYKUMIO

«MocKosckue macTepa»

Russian engineer, Ne' (8), 2006

Moscow Confederation of indust sts and businessmen (employers) — MCIB(e)
was established at the Constituent Meeting on May 15, 1992. MCME(e) unites over 2000 enterprises, unions, guilds and
associations of manufacturers and entrepreneurs of Moscow

Moscow Confederation of industrialists and businessmen (employers) i
@ combination of interests of the City with those of enterprises
@ support of innovative activities of employers
@ cooperation with business society from other regions of Russian and other countries of CIS
e representation of interests of Moscow employers in as a part of Coordinating Council of heads of unions of manufac-
turers and entrepreneurs (employers) of the Central Federal District of the Russian Federation
. training and i in the Industrial and ic Institute It
@ publications of news paper, magazines, business directories, ing act
ence, new technologies
@ assistance to social and economic development of Moscow, solution of ecological problems
® support and legal assurance of interests of all kinds of ownership
e drafting proposals regarding development of laws of the Russian Federation and those of the Moscow City;
@ one of organizers of competition among «old hand» professionals «Moscow maestors»
@ arranging exhibitions, seminars, conferences, symposiums.

by the C
of domestic

and sci-

MCIB(e) is a participant of the social partnership system and for 14 years have signed trilateral agreements
between the Moscow government, Moscow trade unions and the Moscow unions of manufacturers and entre-
preneurs (employers) on behalf of all the employers of Moscow

EV. PANINA Heads of MCIB(e) are discussing
and the President problems of cooperation with small on establishing the Paris-Moscow
of the Russian Federation and medium-sized businesses of China  business club with the President
VALPUTIN of the Paris division of the Mouvement
des Entreprises de France
(MEDEF, Paris) Remy ROBINET -DUFFO

Signing of the minutes e e E L
and business: ways
G Eibiitons aranged
by MCIB(e) give tangible results
in promotion of services and goods

WOELEPA
q@ s 23

Elena Viadimirovna PANINA

is the Chairman of MCIB(e),
Vice-President of the Russian Union

of manufacturers and entrepreneurs,
Deputy Chairman of the State Duma
Comnittee of the Federal Assembly of RF;
Chairman of the Expert Council

for economic investment policy,

Doctor of economic sciences

Y 0\$
1 gy

%

Tt
o [ETEMTNA
Starting from 1998 MCIB(e)

in cooperation with the Moscow Government

Over three year the TVC channel MCIB(e) carries out publishing

and the Moscow Federation of trade The MCIB(e) translate the program «Breakthrough» activity. The publishing house
unions is an organizer of the City has established (on Saturdays at 14.55). The author Ehs‘ﬂbsllsheﬂ 'lzy MCIBtg) oo
«Moscow maestors» competiionamong  the Industrial of the idea and narrator is E.V.Panina thesSadmuzies ivos [Commonwealth]

«old hand professionals and Economic The program propagates development Egi“;f;’fa‘\';fn;;ff,:‘a‘/g‘gﬂ‘,lge'
and the City :

gt business directories

of Ceremony five and d support B —

of awarding of winners students are trained of the local commodity producers. [High lechnologies], <Moskva

inth in bythe g [Moscow] and other printed products
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0O6CyXXAeHbl OCHOBHbIE BbI3OBbI
rno6GanbHoi 3HepreTU4ecKom
6ezonacHocTn

Kak ussectHo, netom B CaHkr-lMeTepGypre cocto-
wTcs cammut G8. Poccusi, Kak NPUHMMAIOWas CTpa-
Ha, K aHepre-
Tuuyeckoii GesonacHocTU.

HakaHyHe, B MapTe 3T0r0 rofia, B MOCKBE BCTPETMANCH
MUHWUCTPbI BHEPreTUKM CTPaH «IPynMbl BOCkMM» A1 MOA-
rOTOBKM MaTepuasos NPeacTosiluero cammuta. Moasoas
wTorn BCTpeuw, masa Munnpomanepro Poccun Buktop
XPUCTEHKO 3asiBUN HA MPECC-KOHEPEHLMN, YTO <Ha NPo-
TSKEHUM [1BYX AHEV Mbl POBE/M MHTEHCUBHYIO 1 COAEP-
XaTenbHylo paboTy, MOArOTOBUM MaTepuasbl ANs NPea-
crosiero cammuta B CaHkT-lMetep6ypre». «Mel, — nosic-
HUN MUHMCTP, — O3HA4YaeT He TONLKO CTPaHbl «MpynMbl
BOCbMW», HO 11 MEX/AYHapOAHbIE OPraHN3aLMn 1 Npurma-
weHHble rocyaapctea — Kutait, UHaws, Bpasunus, IOAP,
Mekcuka».

MUHUCTPbI BbIPA3MNN YAOBNETBOPEHUE MPOAENAHHON
paboToii, OTMETMB, YTO OGCYXAEHbI OCHOBHBIE BbI30BbI
106aN1bHOM BHEPreTU4ECKOl 6e30NacHoCTy.

Cratc-cekpeTapb MUHUCTEPCTBA 9KOHOMUKM U TEXHO-
norvin fepmannn leopr Apamosuy 3assun: «bonblioit
MPOrpece — To, YTO Mbl CEAYAC O4EHb MPUCTANILHO 3aHN-
MaeMCsi BOMPOCaMm1 3HEPreTHKiA 1 BOMPOCAMU OXPaHb! OK-
pyxatoLen cpeabl».

Mo cnoBam MUHUCTPA MO NPOM3BOACTBEHHOI AesTeNb-
HocTn Utanum Knayauo Ckaitona, 6Gnaropaps npeacros-
wemy cammuty B CaHkT-MeTepbypre «aHepreTmyeckui
BOMPOC CTAHOBMTCS OCHOBOMONArAOWAM B NOAUTVUKE Ha
MUPOBOM YPOBHE».

CTapuwmii BULE-MUHICTP 3KOHOMMKY, TOPrOB/IM 1 MPO-
MBILINEHHOCTI SANOHMN AKMpa HUCMHO NoAuepKHYN Bax-
HOCTb NOAHSITOIA TEMBI, Tak Kak MUPOBBIE YINIEBOA0POAHbIE
PECYPCbI OrPaHNYEHbI, @ BHEPTONOTPEGIEHNE HEYKIIOHHO
Bo3pacTaeT. «<EAVHCTBEHHbIN NYTb pa3pewmnTb Ty cuTya-
Lyio — pa3BuBaTh SHEProcGeperaroLLe TeXHONOr M.

MuHUCTP NpombilwnerHocTn dpaHumun dpaxcya Jlooc
0TMETUN 0COGYI0 HEOBXOAUMOCTL MHBECTULIA B AHEpPre-
TUKY: «Mbl AOMKHBI YBENNYMBATL MHBECTULMK BO BCIO Lie-
NONKY 06bI4N-NOTPEBNEHNS SHEPrUN».

MUHMCTPbI COMMACUANCh C TEM, 4YTO OfIHUM 13 CYLIECT-
BEHHbIX (haKTOPOB, KOTOPbIN NO3BONSET CHU3WUTL PUCKMU, SIB-
NRETCA AMBEPCUAMKALIMR — N0 PHIHKAM, N0 TEXHONOMMSM.

ancmukw npecc-KoHdepeHuun:

HUCTP NPOMBILINEHHOCTH U SHEpreTUku PO
sump XPUCTEHKO
MunucTp npupoansix pecypcos Kanaas: Mspu JIAHH
MUHUCTP N0 NPOM3BOACTBEHHOM AESTENLHOCTH UTanuu
Knayano CKAMOJIA
MunucTp aHepreTuku CLLA Camioan EOAMAH
MuHucTp Toprosnn u

Pycckui nxenep, Net (8), 2006

3aseneHue Mpeacepartens
BCTPE4YY MUHUCTPOB SHEPreTUKU
«Mpynnbl BOCbMU»

1. MUHUCTDbI SHEPTeTUKY <[ PyNinbl BOCKMIM> NIPOBENM BCTPedy B
Moose 15- 16 mapra 2006 ropa ¢ uenbio oGCyXaeHMS sonpocos
aHepr B3a-

VMHBIV UHTEpEC.

2. MUHVCTDbI MONaraloT, 4TO HANEXHOE SHEPrOCHAGXKEHNe Urpa-
€T KII0YEBYIO POTb ANS PASBUTYIA MUPOEOiA SKOHOMUKMA, a OT 0CTYNa
K OHEprVM HANPAMYIO 3aBICAT GNArOCOCTOSHUE, 06PA3 1 KAYECTEO
XUSHY NIOzeN.

3. MYHICTPEI OCOSHAIOT, 4TO & XXI BeKe Heu3GexXeH SHauNTenNb-
Hbiit POCT MVPOBOTO NOTPEGNIHNA SHEPTM, B NEPBYIO OYepens, B
HecmoTpa Ha aKTuBHOe
BOBfIEYEHUE B OHEPrOGANAHC BCe HOBLIX CTOMHUKOB SHEPrUy, Ha
NPOTSXeHW, Mo KpaiiHeii Mepe, NepBovi NoNoBMHb! XXI BeKa, UCKO-
NAEMOE OpraHy4ECKOe TONNNBO OCTAHETCH OCHOBOV MUPOBOIA SHEP-
reTuky.

4. MUHUCTP! OBCYAVAN BLISOBLI IOBANLHO SHEPreTUHEcKOl
PHIHOHOI adpeKTVB-
HOCTV TOK, BOMPOCHI NOBBILIEHUS! YCTOM4MBOCTI MUDOBOIA GHEPreTH-
uecxom CUCTEMBI. Mbl OTMEYEM, 4TO OTBET Ha BbI30BbI SHEpreTUec-
Koi nomeﬁyev Kp noaxoam,

0Gbemos W Ha CAepku-
BaHWe pocta anoca Ha SHEPrOHOGHITENIN 1 B TO XE BPEMs! CNIoCO6-
CTBYIOUMM Pa3BUTMIO PLIHOUHBIX MEXaHU3MOB LIeHOOGPasoBaHus,

W aepr

5. MVHICTDbI OTMENAIOT BAXHOCTb AaNHEVILLIErO PaSBUTYS 1 YT~
NY6NIEHVA AMAN0ra MEXAY CTPAHAMU-NPOMBOAMTEASIMA, TPAHAMT-
HbIMI CTPaHaMW U CTP: aHepr
BKNI04as OGMEH MHGOPMALMEN O TEKYLLEM COCTOSHIV, & TaKKe nna-
HaX 1 NPOTPAMMAaX PA3BYTIS SHEPTETUHECKIX CEKTOPOB HA CPEAIHEC-
S D LD S

non 8O0

wx TaKux, Kax C HMUva-
TVBa B 06NACTI AaHHBIX O HedTY (JODI), HANPaBAEHHIX Ha NPOABY-
XeHue K GObLLIEH AOCTYNHOCTH ¥ MPO3PAYHOCTI AAHHBIX MO 3ana-
cam, cnpocy u peaepsam
MOULHOCTAM.

7. Mbl npuaHaem, 4To Ans CTabMnbHOro GyAylWero MUpOBOro

PreTuieckoro

KanuTaoBIOXeHVs B CHEpbl 106kINM, TPAHCNOPTa U NepepacoTk
aHepreTuyeckux pecypcos. CtpaHam notpebyerca obecneunTs poct
VHBECTULIIA B CBOV CEKTOPBI SHEPreTVIKY NyTeM yyHLLeHWsi CBOEro
VHBECTULIMOHHOO KNMMAT, BK/II0Yas! CTABUNLHOE U NPe/ICKa3yemMoe
PerynvpoBaHie, YETKOE HAJIOrOBOE 3aKOHOAATENLCTBO 1 adeKTUB-
Hble aTakxe ii v B3a-
WMHBIIA AOCTYN K PbiHKaM No BCeM NPOM3BOACTBEHHLIM NpoLeccam,
SATPArWBaIOLM OHEpropeoypas

8.V

Mnavxa
AEVCTBIIA, MPUHSTOrO IMAEPAMN HALMX CTPaH B EHMICE B NPOW-
JIOM FOA, KOTOPbIV COAPXT WHPOKWI CMIEKTP M, HAMpPasNeHHbIX
Ha i

o-

SEKTUBHOCTY 1 YCUNEHUE OXDaHbI OKDYXAIOLLLEH Cpenbi.

9. MusmcTpe Lt 12 G ot L L
aHepr SHeprim, w notpe-
Girenam, A Tacee cnocoGaM DR L L )
CHUATL pUCKY, Hep!

He TOMBKO 1A OTAEbHBIX CTpaH 10 4 1 MEXOYHADOMHOND 00D+
LIeCTBA B oM. CyLUIECTBEHHbI BKA/ B PELUeHVE JTO CTpaTeru-
4ECKOV 3a1a1M CrIOCOGHSI BHECTU COBMECTHBIE yCHAIMS! CTPaH «Ipyn-
bl BOCEMM> 11 ADYTIX
HO " aHeprim, pas-
PABOTKE 1 OCBOBHMIO MHHOBALWIOHHBIX TEXHONIOTVIA B OGNIACTH JHEP-
TeTIKY, PASBUTUIO HUSKOYTTIEPOAHON AHepreTViku. OCOGOe JHaveHve
A9 AONITOCPOHHOI M AKOOTMMECKY! PUEMNEMOM AVBEPCHDUKALYM

iepr umeer passuTie Gesonac-
HOIA Y1 HAZAEXHOI ATOMHOIA GHEPTETVIKM B TeX CTPAHaX, KOTOpHIe Xena-
1ot ee

Anan J)KOHCOH

MuHUCTP npombiLLneHHoCTH Ppanumu Bparcya TOOC
CTapinii BULE-MUHNCTP 3KOHOMMKM, TOProBAN

¥ NpoMmbiwneHHocTH inoxun Akupa HUCUHO
BULie-MUHNCTP MHOCTPaHHBIX Aen NoHNK

Kwiioxuko TASIMO

v TexHonormit
Tepmanun reopr ABAMOBUY

DepepankHbIii MUHUCTP SKOHOMUKM U TPyAa ABCTPUN
MapTux BAPTEHIUTAVH (NpencTasuenscTeo EC)
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10. MUHVCTPbI NONAraloT, YO KNI0HEBoe SHAYeHe UMeeT Npo-
AONXeHVe MeXayHapoaHoro CoTpyaHnyecTsa B obnactu paspabot-
KV HU3KOYINEpO/HbIX TexHonorwii Gyayuiero. CopeiicTane paspa-
6OTKE 11 BHEAPEHVIO VIHHOBALIVIOHHBIX PELIEHNI B OHEpreTMHecKUX
TEXHONOTMSIX NPUHECET AONTOCPOYHbIE NPEUMYLLECTBA C TOKY 3pe-

HIS KOOTUM, 1 9Hepr v cTa-
HeT KIlYOM K 17 yCTO# aHepr y Gyay-
wewmy.

11. MUHUCTPI COMMaCHSI C TeM, 4TO BAXHBIM aCTIEKTOM oGecne-
dermn aHepr SBNSIETCS! pasu-

KOS COKpaLLHHG PaIPLBA B YPOSISX SHOpr000ECreHA pas-
BUTHIX

Russian engineer, Ne (8), 2006

Main challenges
of global energy safety are discussed

It is known that in summer G8 summit is to take
place in Saint-Petersburg. Russia, as the host-coun-
try, suggested discussion of energy safety problems.

Recently, in March of this year, Ministers of Energy of
G8 countries met in Moscow to prepare materials for the
forthcoming summit. Summing up the results of this
meeting Viktor Khristenko, head of Ministry of Power
Industry of the Russian Federation, declared at press con-
ference, that «in the course of two days we performed
intensive and comprehensive work, prepared materials for
the forthcoming summit in Saint-Petersburg”. «We, as
explained the minister, does not mean only the G8 coun-
tries, but also international organizations and the invited
countries — China, India, Brazil, SAR, Mexico".

The ministers expressed their satisfaction with the
work performed and noticed that the main challenges of
global energy safety had been discussed.

State-secretary of the Ministry of Economy and
Technologies of Germany Georg Adamowitsch said: «It
great progress that we are very much engaged in the
problems of energy industry and environmental protection
issues”.

According to Claudio Scajola, the Minister of industrial
activity of Italy, «energy issue becomes fundamental prob-
lem in global politics» because of the forthcoming summit
in Saint-Petersburg.

Akira Nishino, Senior Vice-Minister of Economy, Trade
and Industry of Japan, emphasized the importance of the
brought up issue as global hydrocarbon resources are lim-
ited and energy consumption steadily grows. «The only
way to solve this problem is to develop energy-saving
technologies”.

Francois Loos, Minister of Industry of France, drew
attention to the necessity of investments to energy indus-
try: «We shall increase investments to the whole chain of
energy production and consumption”.

The ministers agreed that one of important factors
enabling to reduce risks - is diversification with respect to
markets and technologies.

Participants of the press conference:
Viktor KHRISTENKO,

RF Minister of Industry and Energy

Gary LANN, Minister of Natural Resources of Canada
Claudio SCAJOLA, Minister of Productive Activities
of Italy

Samuel BODMAN, US Energy

Alan JOHNSON, Secretary of State for Trade

and Industry

Francois LOOS, Minister of Industry of France

Akira NISHINO, Senior Vice-Minister of Economy,
Trade and Industry of Japan

Kiohiko TOYAMA, Vice-Minister of Foreign Affairs

of Japan

Georg ADAMOWITSCH, German State Secretary

of the Federal Ministry of Economy and Technologies
Martin BARTENSTEIN, Federal Minister of Economics
and Labor of Austria (Representative of EU)

CHAIR'S STATEMENT
OF G8 ENERGY MINISTERIAL MEETING

1.G8 Energy Ministers met in Moscow on 15-16 March
2006 in order to discuss the matters of mutual interest relat-
ed to global energy security.

2.The reliable energy supply plays a key role in develop-
ment of world’s economies bearing in mind that the well-
being, way and quality of life of people directly depend on
access to energy.

3.Ministers are aware that the 21st century is sure to wit-
ness a significant increase of the global consumption of
energy, primarily by dynamically developing economies.
Despite the increased presence of alternative sources in the
energy mix, the fossil fuels will remain the basis of the world
energy industry for at least the first half of the 21st century.

4 Ministers discussed the challenges to the global energy
security, issues related to promotion of market efficiency of
the fuel and energy sector. We note that meeting energy
security challenges will require reliance on market-oriented
approaches aimed at increasing energy supply and stem-
ming growth in demand while encouragmg market-based
pricing, , energy

5.Ministers polnt out the importance of further develop-
ment and strengthening of dialogue among energy producer,
transit and consumer countries, including information
exchange on the current situation as well as medium- and
long-term plans and programmes of development of their
respective energy sectors.

6.Ministers confirm our support for appropriate interna-
tional initiatives such as the Joint Oil Data Initiative aimed at
greater accessibility and transparency of data on reserves,
demand and supply, stocks and production capacities.

7.Ministers note that a stable future of the international
energy sector requires significant investment in the produc-
tion, transportation and processing of energy resources. We
recognize that to attract investment it is essential for coun-
tries to have open and favourable investment regimes includ-
ing stable and predictable regulations, clear tax laws, and
efficient administrative procedures as well as fair and recip-
rocal access to markets along the energy value chain.

8.Ministers favour the implementation of the Action plan
adopted last year by our leaders in Gleneagles which
includes a wide range of measures to promote innovations,
increase energy efficiency and enhance environmental pro-
tection.

9.Ministers proceed from the fact that diversification of
the energy portfolio in terms of energy sources, suppliers and
consumers as well as delivery methods and routes will reduce
energy security risks not only for individual countries but for
the entire international community. Joint efforts of the G8 and
other countries aimed at wider use of renewable and alterna-
tive energies, development and implementation of innovative
energy technologies and development of low-carbon energy
would contribute substantially to the solution of this strategic
task. For those countries that wish, wide-scale development
of safe and secure nuclear energy is crucial for long-term

T of energy supply.

10. Ministers agree that continued international coopera-
tion to develop the \ow carbon technologies of the future will
be crucial. ili and ofinno-
vative energy technology solutions will have longer term envi-
ronmental, economic and energy security benefits and be
key to a global sustainable energy future.

11. A significant reducllon of the gap m energy supply
between
countries is a major aspecl of global energy secunty
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Poccuiickoe nUKe — U3 Kocmoca.

B Hauane mapta 2006 r. 8 fepmannm
nop FaHHoBepom Gbina 3anyuieHa
NPOMBILINEHHAR YCTaHOBKE No AOGLIYM

it HedTh, norpyxHoi

BUHTOBO Hacoc komnaHun «<NETZSCH»
(TepMaHws)  perynupyembiii NPUEOA Ha OCHOBE

BEHTUJILHOTO

HUX_ ONYCKAIOT YCTAHOBKY MOTPYX-
HbIX  LUEHTPOGEXHbIX  Hacocos
(Y3LH), C NoMmouweio KOTOPbIX 1
«NOAHMMAOT> HedTh HaBepx. Mpas-
13, ECTb HECKOMLKO «HO». BO-nep-
BbIX, HE(Tb GLIBAET PadHas Mo BA3-
KOCTM — OT XUAKOW Kak BOAa, A0
ONEHb FYCTON, HANOMUHAIOWLLEN ryTa-
7M. MecTopoXaeHe HedTn MoxeT
ObiTb HEOAHOPOAHO — Haj CroeM
HedT! UHOrAA PacoNaraeTcs CAo
raga (ra3oBas Warka), a noA, Cnoem
Hed™ - BOAa. YAPYroCTe NOpoA,
XUIIKOCTENA 1 ra3a KaK pas v obecne-
4MBAIOT SHEPIUIO HANOPa NNAcToBON
HedTv. Kpome Toro, NpoBypeHHsie
CKBAXWHbI HE BCEraa MpsMbie, ux
NPOGML MOXET UMETb PANMIHYI0
CTEnEHb KpUBHSHBI, 1 N0 OGPa3HOMY.
BLIPAXEHVIO CELNAn1CTOB, UHOTAA

NOMOLLBIO HA3BAHHOW TEXHONOIMM,

«B3RTH» TaM GOMbLLIE HUYETO He yaia-
ercs. Movemy?

[leno & TOM, 4TO, UCTIOb3yeMbie

B HACTORIEE BPEMS, MOTPYXHbie

ACMHXDOHHbIE  BMIeKTpOABMraTeny

maﬂ) uMeioT KOHCTpYTUEHe or-
. Yucs

-atens,

000 «PUTIK-UTL» (Poccus).
370 co6bITME 3HAMEHATENLHO TEM,

uto

o6opoTos Dom-
pa aswratens

Pycckuit nxenep, Net (8), 2006

nop semnio!

PaGOTy CTaHLMN B 3aBUCAMOCTI OT
VUBMEHEHIS BHELUHIX YCTIOBMA.

3Ta_TexHyka NpekpacHo paco-
Tana v Gbina BOCTPEGOBaHa N Nep-
BOHAYA/NLHOMY HASHAYEHMIO BINOTS
10 90-X rop08 XX BeKa, korAa accur-
HOBAHUS HA A9POKOCMOHABTYKY B
HaLLeii CTpaHe PeaKo COKPaTMAVCh,
W BCSI OTPACNb CTana MCMbITIBATH
BpemMeHHbIli 3acToi. Mexay Tem,
MHOTVIE 3IEKTPOTeXHIHECKVE Hapa-
6OTKM NS PAKETHOI TEXHUKI, CO3~
DaHHbIE HA NPEANPUSTAN «[l3epXi-
HeL» (IMEHHO OHO GbINO BeAYLLVM Y
HaC B CTpaHe B ATOM 0GRacTV), B
4ACTHOCTI W BEHTUNLHBIA ABUra-
Teflb, GbINV NVIOHEPCKUMY 1 He Vvie-
U aHanoros B Mupe. «3apeiBath B
3eMI0» 3T0, N0 NPaBY MOXHO CKa-
3aTb, HALMOHANBHOE 60raTcTBO Gbi-
N0 NPOCTO Henbas, v Bnagumup
MBaHoBu MaBneHko, GhiBLIMiA B TO
BPEMS [NIABHBIM UHXEHEPOM STOTO
NPEANPUATIS, CTAN UCKATS eMy ADY-
e 0BNACTI NPUMEHEHNS.

3apava 6bina He ua nerkux. Ans
Havana, HyXHO GbiNO HAMTH KoMna-
HVI0, /e 9Ta TeXHVKa MOrna GbiTh
BOCTPEGOBaHa B NPUHLMNe. 3aTem
YGenuTL ee pyKosoawTEneVi B 3K0-
HOMMYECKOU adEKTUBHOCTI ve-

a ans
PerynmMpoBaHMs 4YacToTbl €ro Bpa-
LieHmsi TpeGyeTes A0CTaTOMHO A0~

HenocesiLueHHOMY KaxeTcsi, 410
B NPOLLECCE 06NN HEDTH HIYEro
cnoxHoro Het. Kauaiot cebe «kadan-
Ki» (2 MMEHHO UX Mbl BUAVIM B Pa3-
nmaHbix M) 1 kavaiot. Ho, Ha ca-
MOM fiefie, 3TO faneko He Tak. Bo-
NepBbIX, HE(TH MOXET 3aneraTh Ha
DPa3HOI Fy6UHE. ECAM OHa HAXOAWT-
CA1 OeHb BAM3KO K NOBEPXHOCTH
(Kak, ckaxem, B CayaoBCKOl Apa-
BIAM), TO 30ECh, MEACTBUTENLHO,
0COGbIX TPYAHOCTENA HET, «3aroHsI»
HeTAHOV POHTaH B TPYBy — 1 K NOT-
pebutenio, MMBo NpsiMo No TpyGe,
160 Ha TaHkep 1 T.4. Kora HedTs
3aneraer Ha mybuHe B npepenax
1000-1500 M, TO MGNONL3YIOT yxXe
3HAaKOMbIe Ham «kauyanku». 3pech
NPOLECC 106bIMM TAKKE /1aBHO OT-
paboTaH M B OCOBLIX HOBLIECTBAX
BpOAE He HyxaaeTcs. ONHAKO TakuX
MECTOPOXAEHUI CTaHOBUTCS BCE

DACTIONOXEHO FNYGOKO MO 3eMAe.

poroit perynarop. da-
nycku

atenu, e GpockamM Banmir

, BbILAM Ha apeny. Hbl TOKA, M03TOMY OH PACCHMTAH B

OCHOBHOM Ha ATMTENIbHYIO MOCTORH-
Hylo paGoTy. B npouiecce akcnyara-
UMM [BuraTeNb HarpeBaeTcs, a ox-
naxaeHue ero npomcxonm Henoc-
*W

DUHAHCMPOBATL CO3AAHME rMncT-
HOro o6pasua. W, HakoHew, TexHu-
HECKOE BOM/OLIEHVE 3a/lyMaHHOrO.

Mp1 MYGOKOM aHaM3e 0Kada-
N0Ch, YTO BEHTWNbHBIA ABUraTens
MOXHO G YCNIeXoMm 1Gnonb3aosaTh B
HedTeaobbIBalOWei 0Tpacnn, BO
MHOFUX GNly4asx 3aMEHVB UM aCuiH-
XPOHHbIRA anekTpoasuratens. Mo-
Ao6Has 3aMeHa No3sonsNa PacLum-

KOGTHIO, M0O3TOMY MW MANIX OTGO-
pax NPOAYKLMM ABUraTens neperpe-
BAETCH W YCTAHOBKA BLIXOAMT U3
cTpos. Ho, TeM He MeHee, TeXHONo-
A AOGLINN HedTn

pu YBLIH, uto npu-
B0 Gbl K PEAHVMVPOBAHMIO YK,
Ka3a10Ch Gbl, BHIPAGOTAHHBIX HED-
TAHBIX MECTOPOXAGHUH, M OCBOE-
HUIO HOBBIX, A0 CUX 1P, CHMTaBLLIX-
cn

NOTPYXHbIX LIEHTPOGEXHbIX HACOCOB
C ACUHXPOHHbIM AsviraTenem ML,
yXe B Teuenve 70-Th net senserca
O[HOA 113 OCHOBHBIX M, A0 CUX MOP,
Kasanach Ge3aNbTepHATHEHON.

Kak 370 3a4aCTyio GbiBaeT B Ha-
yKe, ansTepHaTvga npuwna oTTyaa,
OTkyAa ee CoBCeM He Xnan. B Poc”
CUM, B A9POKOCMUHECKOM KOMIEK-
e, NPAKTUMECKW C Havana passuTitn
3T0T0 HanpaeneHws, B Kasectse
NPVBOAOB ANISI PASNMYHONA «NETalo-
Lieii TeXHUKM> MCMONB30BANM, Tak

IMM, NpOLLE rO-
BOPS! — OTHECTVICH K CBOWM NPUPOA-
HelM 6oratcTsam no-xoasicku. Ho
370 MoK BCE TEOpETUHeCcKY, a Kak
nepeiiTn B NpakTA4eckoe pycno?
[leno & Tom, 4TO 3aKoHoaaTensIMI
MOA B HE(TEA0BbIBAIOLIEM 06OpY-
AIOBAHYM Bbin amMepuKaHckyie dup-
Mbi, KOTOpbIE, KaK yXe roBopuioch,
venonb3osany M3/l Gonee cemupe-
CSTU NET, 1 UX MONOXEHUE Ka3anoch
HEaLIGNBMbIM. MMEHHO N03TOMY
NPEANIOXEHE HUKOMY He U3BECT-
HOIA B 3TOI 0GMACTH GUPMBI <A3pO-

npurate-

1. OCHOBHOW X 0COBGEHHOCTBIO B~
AAAOCS T0, 4TO CKOPOCTS BpALLIEHNS:
poTOpa Bina perynpyena o onpe-
AeneHnio, a caMm OH npeacTasnan
wa

(TaK Tenepe cTan Hasbl-
BaTHCA BbIBLINY <[36PKIHEL) AON-
roe Bpems He HaxoAWNIO cnpoca.
BONLUMHCTBO HedTeA06bIBaIOILIX
KOMRaHuii BrIoNHe YCTPansano cno-

B HUX TO, Kak pag, 1
OCHOBHBIE 3anacs! HeTu Ha 3emre,
a ee 06bl4a NPEACTABNNET 3HA4N-
TenbHbie TPYAHOCTA. B 4em Xe oHu
3aKI0YAIOTCH?

Mpexae Boero, no Hee (HedTi)
HYXHO A0BPaTLCA. 1R 3TOr0 GYPST
CKBRXVHbI Ha GOMbLLNE FYGUHLI U &

coBoit
TIOCTOHHbIX MATHATOB, U /U <PYKO-
BoACTBa> PaGoTH AgUraTens, ot

nen, pucko-
BaTb OHM HE XOTeNM, a COOBUIEHIE O
Tom, 40y aMepuKariien DTOr0

nycka o
Gbina CTaHLAA yNPaBNeHUs, NUTaI0-
Was 0GMOTKy CTaTopa no onpese-
neHHOMy anropuTwy. Mpudem B Heit
Gbina NpeycMOoTpeHa CucTema 06-

paTHoli CBA3N, KoppeKTUpYlowas

en-
58 BoSHKLM UHTEPoG.

Kasanock Gbi, Waest MGHeT Ha
KOPHIO, HO HeoXuaaHHo 8 OAO «JTY-
KOWAJT» Nposiav K Takomy mpeaio-
XEHWIO, Kak ckasan Braaumup Mag-

Russian engineer, Ne' (8), 2006

The Russian Pique — from space to underground!

At the beginning of March 2006, in Germany not
far from Hannover there was set into operation
commercial plant for extracting extra-heavy oil,
including the submersible screw pump

by «NETZSCH» company (Germany)

and the vary-drive based on the thyratron motor
developed by 000 «RITEK-ITC» (Russia).

This event is remarkable since gearless slow-
speed thyratron motors created by Russian
engineers and having no analogues in the world
appeared on the international scene.

Some not well-informed peo-
ple may think that there is nothing
complicated in the oil extracting
process. Those pumping jacks
(we see them in various mass
media) just pump and pump.
However, that is not so simple.
First and foremost, oil may occur
at various depths. If it occurs very
close to the surface (like for
example in Saudi Arabia), there is
no any difficulties, indeed, — one
just needs to «drive» the oil gush-
er into a pipe — and then to the
end user - either in the pipe or to
a tanker etc. If oil occurs on the
depth within 1000-1500 m, the
above pumping jacks are used.
This extracting process was also
worked through long ago and
doesn't need any innovations as it
seems. But there are no so many
such oilfields left and almost all of
them are already exploited. The
third, the most difficult case is
when the valuable mineral seats
deep underground. Such depo-
sits store primary reserves of oil
on the Earth but such oil extrac-
tion represents significant diffi-
culties. What are these difficul-
ties?

Flrst it (oil) should be rea-
ched. For this purpose, deep
boreholes are drilled and put
there submersible rotary pump
units (SRPU) which allow «lifting»
oil up. There are still some snags.
First, oil viscosity may differ —
from the oil liquid like water to
very heavy oil like shoe polish.
Oilfield may be heterogeneous —
oil blanket may be covered with
gas layer (gas cap), and there
may be water under the oil.
Tension of rocks, liquids and gas
ensures base oil head energy. In
addition, the boreholes drilled are
not always straight — their profile
may be of various curvature
degree and be like pig tail as
some experts say. Besides, oil-

fields become worked out as the
time goes and there may be noth-
ing left to lift from the borehole
using the described technology.

The reason is that sub-
mersible induction motors (SIM)
that are used at the moment,
have some construction limita-
tions. Speed of rotor of the motor
is constant and to adjust rotation
speed an expensive frequency
regulator is required. lts starting
up and stopping are accompa-
nied with significant current
strength steps that is why it is
usually is intended for long con-
stant work. In the course of oper-
ation the motor warms up and itis
cooled only with the liquid being
pumped and in event of low pro-
duction lever the motor may over-
heat and the whole unit gets out
of operation. However, this tech-
nology of oil extracting with sub-
mersible rotary pumps with
induction motors SIM is a primary
one for seventy years and it
seemed that there are no alterna-
tives.

As it often happens in the
world of science, the alternative
appeared where no one expected
to see it. In Russia, in aerospace
industry almost from the very
beginning of development of this
sector there were used so called
thyratron motors as drives for
various types of «flying ma-
chines». Their key feature was
that rotor speed was adjustable
by definition and the entire rotor
was the construction made of
permanent magnets and to man-
age the motor operation from the
start to shutdown control station
was required in order to feed the
stator winding in accordance with
a certain algorithm. The con-
struction provided for the feed-
back system to adjust the station
operation depending on external
conditions.

Such equipment worked fine
and was in demand for its intend-
ed use up to the 90th of the XX
century when budget of the air-
space industry dropped down
and the whole industry got into
temporary stagnation. In the
meantime many electrical prod-
ucts developed for rocket units
on the «Dzerzhinets» plant (which
was the leader in this area in our
country), including the thyratron

motor, were revolutionary ones
and had no analogues in the
world. It was absolutely impossi-
ble to «bury» such national patri-
mony in the ground and Vladimir
Ivanovich Pavienko who was the
Chief Engineer of the plant at that
time started searching new areas
for using the products.

It wasn't a simple task. To
start with, a company needed to
be found where such products
could be required in principle.
Then management of such a
company needed to be con-
vinced of cost efficiency of using
the innovation and to finance cre-
ation of a pilot sample. And, final-
ly, technical realization of the
idea.

Thorough analysis revealed
that the thyratron motor can be
successfully used in oil extracting
industry replacing the induction
motor almost everywhere. Such
replacing allowed extension of
possibilities of SRPU which
should result in reanimation of the
oilfields which seemed to be
worked out and in exploitation of
new ones which deemed to be
hopeless, in other words - to
treat our natural resources thrifti-
ly. That was a theory and the
question was how to move to
practice. The problem was that
trendsetters in the market of oil
extracting  equipment  were
American companies which were
using SIMs for over seventy years
as it was said before and their
positions seemed to be unshak-
able. That is why there was no
demand for the offer from the
unknown «Aeroelektrik» company
which was established on the
basis of the «Dzerzhinets» plant.
Most of the oil extracting compa-
nies were satisfied with the exist-
ed situation and they didn’t want
to take any risk, moreover, mes-
sage that «<Americans do not have
this» cooled down the slightly
arising interest.

It seemed that the idea was
dying when suddenly someone
from OAO «LUKOIL» got «cau-
tiously interested», according to
Valdimir Pavlenko, in the offer
and to test the idea in 1995 the
company assigned some funds
for creation of a simulated SRPU
drive on the basis of thyratron
motors. In October, 1996, the first
operative simulated submersible
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IEHKO, «OCTOPOXHbIA UHTEPECS, W,
[AN1A 1010, 4TO Gl NPOBEPUTH Ha fe-
e ero AeecnocoGHoCTb, & 1995 .
KOMINaHWs! BIAGNMNG ACCUTHOBAHNS!
Ha CO3JaHMe Makera npusoaa
Y3UH Ha 0CHOBE BEHTWIbHIX ABH-
rateneir. W & oktsiGpe 1996 r. yc-

Bpemsi Gbin

Pycckuit nxenep, Net (8), 2006

cpeacTsa, npudem, Ha nepebiit
B3MAA,

nguratenu, Ho
8 [IOMONHEHVE K HYM BUIE HYXHbI 10~

cospaHa  CrieunanMavposaHHas
KOMIaHwsi. A CTOMT 2 Mrpa caey? -
pasaiiTe pasGepemcs.

HanomHyM KPaTko TexHudeckie

NewHo npownn aro-
ToBneHHoro 8 OAO

neura-
Tenei: Heper vactora

PeaykTopsl. Beab BUH-
ToBble Hacochl Ans obecnedeHns
BLICOKOTO PECYPCA AOMKHEI Pabo-
TaTh ¢ 4acTOTOM BpaweHus ot 100
0o 500 o6/muH. CoananHble 8 000
«PUTOK-UTL>  HU3Ko0GOPOTHBIE

NEpBOrO B MUpe AViCTBYIOWEro Ma-
KETa MOTPYXHOTO BEHTVAILHOO AGH-
ratens 8 kopnyce

BpALLEHVS POTOPA; GOMbLLIE TOKO-
BLIE NEPETPY3KU MPU JANYCKE U 0C-

NOrpyXHble ABMraTenin no3eonunn
PewWwnTb MHOTUE TeXHONOru4eckmne

92 M. Mepeas ynava nana ocHosa-
Hve ana paboTh B

TaHoBKe; 8 MOCTORH-
HOM BHELUHEM OXNaX[AEHM 1 ... 0C-
Ka Ha oToM. Tenepeb

9TOM HanpagneHwn u B 1998 r. B
000 «JIYKOW/1-3anaaHas Cubupe»
MIPOLLAN YXE MPOMBICAOBBIE UCTIbI-
TAHWA KOMNNEKTHOrO NPUBOAA Ha
6ase BEHTUNbHLIX ABWraTenein B
Y3UH, anvewmecs 180 cyTok v non-
HOCTLIO MOATBEPAVIBUINE NEPCNEK-
TUBHOGTb OTOTO <KOCMUYECKOTO»
HOBILECTEA.

OpHako Toraa NoCTaBuTL BEeH-
TUABHbIE PUBOIA HA NPOUIBOAICTBO
Cpay He yaanock. M3-3a CnoxHoro
SKOHOMUHECKOFO MoNIoXeHNs B OAO
«A3POANEKTPUK> PAGOTHI HAZ MPu-
BOAOM GbIM  MPUOCTAHOBAEHbI.
S

PACCMOTPUM «KOCMUHECKOro Npu-
wenbua».

B seHTUbHbX AsuraTensix (BL)
4acToTa BpaLIeHUS POTOPA M0 Onpe-
RENEHMIO M3MEHSETCH B WMPOKMX
npenenax, 4o nnas-

4TO 1 6bINO NO AOCTONH-
CTBY OLEHEHO MHOTMMM OTedecT-
BEHHBIMM U 3APYGEXHbIMU HPMa-
Mu. B 4aCTHOCTH, HeMeLKas Komna-
Hus «NETZSCH», crieusannamupyio-
LEViCA Ha BLINYCKE BUHTOBBIX HACO-
COB, UMEHHO WM OTAANA NpeArnouTe-
K, 4o, 8 peayLTare, MpABeno K

Hbilt 3anyck YALH u noasonser pe-
IyMPOBaTH NOAAYY Hacoca.Tonbko
6narofaps STOMy MOXHO A06MTECA
NPUPOCTa A0GLIM HedTH, Mpudem,
3HauWTenbHOro. Tak 3a Asa ropa
3KCTNYaTALYM HETHIDEX CKBXMH, N0
panHbiM 000 «JTYKOWI-Mepmb»,
MPUPOCT A0BHIM HedTH cocTasun
Gonee 2,5 Thic.T. B/l NpaKT/Hecky He

o
o e l/ITU.» w npeanpusTIA
000 «PH-koMInEKcHOR HACOCHOE
oGopyosative.

B Poccun nepebie Takve ycta-
HOBKY Gbina BBEfIeHH B SKCTAYaTa-
LV0 Ha MenbHVIKOBCKOM MECTOpOX-
AeHun B TaTapcTaHe U Ha YCUHCKOM
MecTopoxaeHn & Komu, a Tenepb
«NPOPYGNIEHO OKHO B EBPONY>, BBe-

eanbHas
6€3B03BPATHO YTPATUTH YXe nony-
YeHHbIE PE3yNLTaTbI 1 TOT ObIT, KO-
Topsii b,

Hary 410 8
NpeabiAyLLei  XapaKTePUCTUKON,
N03BONRET WCMONb30BATL €0 &

paBoTas & TECHOM KOHTAKTe C Hed-
TAHWKaMW B TeyeHure natu ner. K 1o-
My Bpemenn OAQ <JIYKOWST» yxe
BROXMN B 6Gonee 500

C ManbiM 0T60pOM 1 He-
CTabunbLHON nopavdedt, a, Tak xe, 8
NepMOANHECKOM pexyve. Cymmap-

AeHa B eLle oaHa yc-
TaHOBKa Ha HE(TSIHOM CKBAXMHE YXe
B fepmaHn.

OAO «PUTIK-WUTLL> npoto 3a-
HANW CBOIO HUILLY B HedTeA0GbIBaI0-
We#i MPOMBIWAGHHOCTH, pa3paco-

Has BKOHOMMS BHEpr
Ha Gase

ThIC. 0/1GPOB, @ €10

BbINM He TONLKO 3aKa3umkamu, HO 1
AKTUBHBIMM y4aCTHUKaMMU pa3pa-
BoTkn. YuuTbiBas

cpase-
o ¢ N/, coctasnser 20-25%,
4TO NPUBOAMT K CyllECTBEHHOMY
A06b14M

HOBbIX MPUB0A0E, OAO «JIYKOWSI»
cosmecTHO ¢ OAO «PUT3K» (Poc-
CUVICKast UHHOBALWOHHAS TONNME-
HO-3HepreTuyeckan

ey, K npeumyuiecteam BJL Mox-
HO euje OTHECTU Gonee BLICOKWIA
KA (ot 90 10 93,5% & 3asucumoc-

Tas TUBHLIE perynu-
pyeMbie BEHTUNbHbIE SneKTPONpU-
B0AbI. OCHOBHBIE TEXHUNECKUE Pe-
LIGHWSI, UCTIONb3YEMbIE B KOHCTPYK-
UMM 1 TeXHONOTUM NPOU3BOACTEA,
COAEPXAT <HOY-Xay» 1 BBINOMHEHbI
Ha yPOBHE M30GPETEHMIA M 3auLLe-
Hbl CBUAGTENLCTBAMMU 1 NATEHTaMM
Po.

NPUHAIA PEWeHVe O CO3AAHMN B
CBOBM COCTaBe MHHOBALMOHHO-
TEXHONOrN4YECKOrO LIEHTPa C (yHK-
Uvielt pa3paGoT|MKa U OPraHuIaTo-
pa NPOU3BOACTBA BEHTU/ILHBIX MPU-
B0A0B AN HedTsiHOM OTpachH. OAO
«PUTSK> BO3MMaBNseT opuH w3
KDYMHEWVX CeumanvcTos Heda-
HoW oTpacnu Banepwem [paiide-

™ ot no
©83% y M3/]), NOBBILIEHHBIN PECYPC
KaGens 1 Hacoca v P APYIuX.
MpeumywiecTBa  BEHTUNbHBIX
ABUraTeNein B0 MHOTVIX CyHasX oka-
3aMCb O4YEBUAHBIMM, HEAPOM X
Ceiiyac OKCMYaTUpyioT Ha MEeCTO-
poxaenusx <JIVKOMNa» u «PUTS-
Ka» B 3anapHoii Cubupu, Komu,
Mepmu, Huxheit Bonre n apyrvix pe-

pom,

Cosera avpextopos OAO «J1¥-
KOWNI». C ero ywacTvem u noa ero
DYKOBOACTBOM B HEdTEA0BbINE
6Gyperuy Geiswero CCCP 1 Teneps B
POCCUYN 6N PA3PABOTaHO U BHEA-
PEHO OTPONHOE KOIeCTE0 GoBpe-
MEHHBIX TEXHOMOr Wi

fUOHax. HapatoTka
Y3UH Ha Gase Bl coctaanna 1500
cytok («/IYKOMII-Mepmb»). Heive
000 <PUTAK-UTLL» paspaGotan
BHINYCKAET KOMMEKTHbIE MPUBOAbI
Ha Gase B/l C AMANA30HOM YaCTOTbI
BpaLLeHwst poTopa A0 3600 06/MUH,

HOBOWA TexHuku. OAO «PVITSK» He
TONKO OLEHNNO

B ropbl Bo BCEM
MUDE VHTEHCWBHO ~pa3BUBaeTCA
HanpasneHme paGoT Mo CO3AAHMIO
NPUBOAIOB Ha OCHOBE BEHTUNbHLIX U
VHYKTOPHBIX 9MeKTpoABMraTenei,
KOTOpbIE B GUXANLINE FOAb 3ame-
HSIT aCUHXPOHHBIE B 060PYA0BaHUM,
TPeBYIOLLIEM PeryNvpOBaHIA 4acTo-
Tl BPALLEHUA B NPOLIECCE PaBOTbL.
Mostomy 8 000 «PUTAK-UTLL» na-
pannensHo ¢ paapaGoTKoii 1 NPou3-
BOACTBOM BEHTUTbHLIX NMPUBOAOB
Anst HedTAHOrO 06OPYAOBaHNs, Be-
DyTCA pa3paboTKi BEHTUALHLIX W
VIHAYKTOPHBIX MPUBO/I0B 1 ANA APY-
rux otpacneii. Tak, ceroaws, Ha
BonXCkOM aBTOMOGMNLHOM 3aBosie

uT0 WX B yxe paboTaioT paspaGoTaHHbie 1
cocrase YOUH ¢ cepuii UeHT-  uar
runposa- NPUBOAbI HA OCHOBE

5TOrO HANPaBNEHUS PABOT AN HE-
TAHOV OTPACIM, HO W PELLMNO, KaK
3T0 4acTo AENAIT MPeAnpUATMS
rpynnbl «JYKOWJD», rocyaapcTaeH-
HYIO 3374y N0 COXPAHeHMIO W UC-
NOML30BAHMIO OFPOMHOTO OMbITa 1t
«HOY-xay>, KOTOPBiA €CTh y BITK.
Coapantbiii B 2000 T, B cocTase
OAQ «PUTIK> MHHOBALWOHHO-TEX-
Honorudeckmii ueHTp (000 «PU-
TIK-WTL), Boarnasun

LWuToih 1 kabenem. B ceoeit padote
KOMaHWs UCTIONb3YET Camible COB-
PEMEHHbIE MATepUanbl 1 TeXHONO-
. BCEro Ha AAHHIA MOMEHT pa-
Gotaer Gonee 400 npu-

BEHTWIILHBIX  OMEKTPOABMTATeneit
Q19 WAMGOBANLHO-NOMPOBANLHO-
TO OBOPYAOBAHMA, YCTIEUHO 3aMe-
HMBLUME TPAANLMOHHBIE NPUBOAS!

BOJIOB 11 YMCNO 3aKa30B

yeenuuvgaercs.

710 Cux nop pess wna 0 A0Gbie
HUSKOBSIZKOIA WA, Kak rOBOPAT Hed-
THHIKY — <N1erKoit> HebTH. MpU pas-

MNagnewko.

Kak BMAHO U3 cKasaHHOro, OT
MOMEHTA Hauana paccMoTpeHms
vaev o ee it peann-

paGoTke u mecTo-
POXAEHUIi C BLICOKOBSI3KOI €€ pa-
HOBWOHOCTK, HECKONbKO WHas Tex-
HOMOTVIS. 3AECH MCTIONB3YIOT yXE He

a BUHTOBbIE HACO-

3auwit npowsio wects net. 3a aTo
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Cbi. B 3TOM CNyHa@ TOXE MOXHO pu-

Cras B
BEHTWIbHbIX JBUTATeNei [N HACO-
coB Brapumyp MaBneHKo co caoum
KONNEKTMEOM Ha 3TOM OCTAHaB/M-
BaTbCA He cobnpaetca. Ha ovepean
HOBaR Pa3paboTKa - BEHTUNbHbIIA
npuBoa Ans anekTpobypa, HO 3To
yXe Apyras ucTopus:

Apkaawii MAJIbLIEB

Russian engineer, Ne' (8), 2006

V.1. GRAYFER, President of the Board

of Directors of the 0JSC «LUKOIL»,

President of the OJSC «RITEK» (ar the right),
and F. Kleiner, President of the NETZSCH

MOHNOPUMPEN GMBH Company (at the left)
arei ing the Joint-Venture Ct

«RN - Kompleksnoye Nasosnoye
Oborudovaniye» (Combined Pumping
Equipment), Moscow, 2004

thyratron motor in the world with
the diameter of 92 mm manufac-

mentation in the industry. During
the said time large amounts of
money were spent — at the first
glance those investments were
the risky ones - and the dedicat-
ed company was established.
Did it worth that? - let's have a
closer look.

Let's recollect briefly techni-
cal features of induction motors:
non-adjustable rotation speed;
significant current steps at the
start and shutdowns; requirement
for constant external cooling
and... let's stop here. If we're talk-
ing about large oilfields with con-
stant selection and regular feed-
ing there can not be found any-
thing better and cheaper when
the technology of oil extracting
using SIM, but as it was men-
tioned before, there left only few
such oilfields. Now let's consider
the «cosmic alien».

In thyratron motors (TM) rota-
tion speed can vary over a wide
scale which allows smooth start
of SRPU and adjustment of deliv-
ery of pump and, respectively,
allows to keep dynamic head in
boreholes. This alone may result
in increase of extraction volume
and such increase is expected to
be significant. According to infor-
mation from OOO «LUKOIL-
Perm» during two years of
exploitation of the boreholes
increase of oil extraction

drives on the basis of TM with the
range of rotation frequency of up
to 3600 rpm, which allows using
them in SRPU with serial rotary
pumps, hydroprotection and
cable. For its products the com-
pany uses the most modern
materials and technologies. At
present over 400 such drives are
in operation and number of
orders increases constantly.

So far we talked about low vis-
cosity or, as oilers call it, «light»
oil. When developing and exploit-
ing oilfields where oil is of high
viscosity, the technology is slight-
ly different. In these cases not
rotary but screw pumps are used.
Here induction motors also can
be used but they must be accom-
panied with reducing gear,
because screw pumps must work
with rotation speed of 100 to 500
rpm to ensure ans o6ecneveHns
good length of life. Low-speed
high-torque  thyratron  sub-
mersible motors developed in
000 «RITEK-ITC» allowed solv-
ing many technical problems and
that was deservedly appraised by
many local and foreign compa-
nies. In particular, the German
company «NETZSCH» specializ-
ing in production of screw pumps
preferred them and its choice
resulted in establishing together
with OAO «RITEK-ITC» of joint
venture 000 «RN-kompleksnoye

tured by OAO ik» (that
was the name of the former
«Dzerzhinets») was successfully
tested. That first success was the
basis for further work in the same
direction and in 1998 in 000
«LUKOIL - Zapadnaya Sibir
[Western Siberia]» field tests of
the complex drive based on
thyratron motors in SRPU were
performed. Those tests lasted
180 days and fully evidenced
prospects of this «cosmic» inno-
vation.

Then the project became the
business. In 2000 in OAO
«RITEK» («Russian Innovation
Fuel and Energy Company»),
which was a part of the «LUKOIL»
group the Innovation and
Technological Centre was estab-
lished (00O «RITEK-ITC»), and
the General Director of the
Centre was appointed Viadimir
Pavlenko. The key function of the
newly established organization
was development and production
of thyratron drives for oil extract-
ing equipment. As the above fig-
ures show, it took 6 years from
studying the idea to its imple-

ted over 2.5

tons. TM almost do not heat and
taking into account the above
feature this allows using T™M in
the boreholes with little with-
drawal and irregular bailing as
well as in periodic mode. Total
saving in power consumption
when using complex drives
based on thyratron motors
amounts to 20-25% as com-
pared to SIMs which results in
decrease of oil extraction costs.
Other advantages of TM include
higher coefficient of efficiency
(from 90 to 93.5% depending on
model as compared to 83% of
SIM), extended cable and pump
life and some others.

Advantages of thyratron
motors were evident in many
events, that is why now they oper-
ate in oilfields of «LUKOIL» and
«RITEK» in Western Siberia,
Komi, Perm, the Lower Volga and
in other regions. The highest
length of life of SRPU based on
TM amounted 1500 days
(«LUKOIL-Perm»). By today 00O
«RITEK-ITC» has developed and
started production of complex

oborudovanie [com-
plex pumping equipment]»
2004.

In Russia, first such units
were set into operation on
Melnikovskoye oilfield in
Tatarstan and on Usinskoye oil-
field in Komi, and now «a window
to Europe has been cut
through», another unit has been
set into operation — this time in
Germany.

OAO «RITEK-ITC» occupied
its niche in the oil extracting
industry by developing high effi-
ciency adjustable thyratron
motors. Key technical solutions
used in construction and in pro-
duction technology include
know-how treated as inventions
and protected with certificates
and patents of RF.

On having become pioneers
in production of thyratron motors
for pumps Vladimir Pavienko and
his team are not going to stop at
this stage. They develop a new
product - thyratron motors for
electric drills, but that is another
story.

Arkady MALTSEV
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Heo6xoanMO COBEPLIEHCTBORUTL CTPYKTYPY YNPABAEHUS

9K

-
MO3K

OAO

6

P
‘ KoMnanus» (OAO «<MO3K») 6o coanaHo B 2004 roay
NS peLIeHNsl OCHOBHBIX 3aAaY TENNO- N SIEKTPOCHAGKeHNs

ropona —

paGoTsi p 0

aKTMBOB ropoaa,
i. 06 uTorax

BCBETE

P
= "éi \ STUX CTPaTernyecknx 3aaad, Ham PaccKasbiBaeT
ek M £ renepanbHbiii aupextop OAO «<MO3K» Anekcanap PEME3OB.

NPEANPUATUS TOMIMBHO-3HEPrETUYECKOrO KOM-
nekca GyHKUMOHMPOBANW KaK rOCYAaPCTBEHHbIE
YHUTapHble NPeanpuaTHs. [laHHas cuTyauns npe-
naTcTBOBana BbiNONHeHWo Cornawenns «O B3au-
MOAGIICTBMM NPY PEGOPMUPOBAHIM BNIEKTPOIHED-
TeTU4ECKOro Komnnekca ropoaa Mocksbi», noany-

Bbl, OAO «MO3K» peanuayetcsi nporpamma no
PECTPYKTYPU3ALMI KOMAAHIM, KOTOPAst BKIIOHAET B

65 10 B
COOTBETCTBUMN C aAMUHMCTPATUBHO-TEPPUTOPUAIL-
HbIM Aenexnem ropoaa Mocksbl, a Takke dunma-
noB:  «[OPAHEProcBbIT», «TenNoaHEProcepaucs,
«QHEProKOMNNEKT» N «TPaHCMOPTHbIN».

L

CaHHOro Mapom Mockesl Opvem
JlyxkosbiM 1 pykosoacTteom PAO «E3C Poccum» n
OAO

10
UuMoHHbIX punnanos OAO «MO3K» obycnosneHa He

0%, BYacTn
MbIX KOPMOPATUBHBLIX NPOLEAYP MO BbIKYMY akumii
ceTesbx . Har ih
na TUBHas cuctema He
ven PBIHOYHBIX

MOB U NNaHOBbLIX 3KOHOMMHYECKMX nokasarenei.
B NYMax po 1 sHBaps 2005 ropga otcyTcTBOBaNna
eanHan 6asza GyxranTepckoro W Hanorosoro yyeta
OCHOBHBIX CPE/ICTB, & TaKXe cucTema GIOKeTHpo-
BaHUs.

11 Hos6pa 2004 ropa npasu-

TONbKO ona
HUS KOHCTPYKTUBHBIX B3AUMOOTHOLUEHNIA C npedek-
TYPaMM, HO 1 NOJTy4aeMbiM SKOHOMUHECKMM Sddek-
TOM OT COKpALUEHUSi YPOBHEN yNpasieHusi, YTo B
NepCnekTvBe 0BECneunT ONepaTMBHOCTb BHINO/HE-
HIASH MIDMHAMAEMBIX PELIEHIIA.
MpaBoBO OCHOBOW ANS NPOBEAEHNS YKa3aHHBIX
M Wi SIBISIOTCS 3aKOHBI OT
06.10.2003 r. Ne 131-d3 (pen. ot 12.10.2005 r.)
«06 O6LMX NPUHLMNAX OPraHU3aLMi MecTHOro
B P iickoi » U 0T

TenbcTa Mockes! 6bl10 CO3/1aHO OTKPHLITOE aKLyo-
HepHoe obwecTBo «MockoBckas 06bearHeHHas
aHepreTuyeckas komnanus», 100% akumii koToporo
npuHannexar ropogy.

30.12.2004 r. Ne 210-®3 «O6 ocHOBax perynmposa-
HUsi TapudOB OPraHN3aLnii KOMMYHaILHOTO KOMM-
neKca», B COOTBETCTBMM C KOTOPbIMU C 1 siHBapst
2006 ropa TpebyeTcsa cornacoeaHne BCex Mpow3-

Ha paHHbIi MOMEHT nop, pykoBoO-
nuTens Komnnekca ropoackoro xoasiictea M.H. Ak-

V1 MHBECT nporpamMm obuue-
CTBa C TEPPUTOPMANLHBIMM OPraHami BNacTy.

CeHoBa, Npw y4acTuu npeactasutenen AUrM, A3MP H pI b, 4TO w co-
v [enTaX, neii coset W obuiee D BOBAHME CTPYKTYpLI yNPABNEHNs aHepre-
cobpanve akumoHepos obuiecTsa. Takum o6pa3om, akTMBamu, npasu-
CErOAIHA NIOAHOCTIO PEANI0RAHS NPABA BKUMOHEPA  TENsCTBY MOCKBHI, NYTeM e NPABEACHNs! B COOT-
(npaBuTensctea MocCkBbl) BO BCEX c obuwer aAMNHUCTPATUBHO-
y g cucTema v Teppu 661110 Gbl HEBOIMOX-

0 Gyx- HO caenath B pamkax [YMos. Kpome Toro, akumo-

Ta/ITEPCKOrO 1 HAJIOTOBOTO YYETa, BLINO/HEHA PaBoTa
no perncTpauvn npae COGCTBEHHOCTM ropoaa Ha
TENNIOGHEPreTMYECcKIe 0ObEKTBI, & TaKkKE OPraHn3o-
BaHa nocTosiHHas paboTa no Npremke 1 perncTpaumm
npas BHOBb 06beKTOB.

HepHoe 06uecTBo B omMuue ot YMa sBnsetcs
Gonee npuBnekaTenbHOi GOpPMOii COGCTBEHHOCTN
Ans uHieecTopos. Tak, 3a nocneaHee spems 8 OAO
«MO3K» o6patunock 6onee 30 MHBECTOPOB, 3aMH-

B TeveHMe HOSIBps — Aexabps 2005 rofa cunamin 1 3a
cyet cpeacts OAO «MO3K» Gbina cospaHa eguHas
6a3a OCHOBHbIX CPEACTE B Nporpamme 1C. B HacTos-
uiee BPeMsi BeAETCS PABGOTa N0 BHEAPEHMIO CACTEMbI
apToMaTM3aumm GusHec-npoueccos OAO «MOSK»
Ha 6ase nporpammMHoro npogykrta SAP.

B uensix on CTPYKTYpBI

T IX B CTPOUTENLCTBE OHEPIETUHECKUX
MOLLHOCTE Ha FOPOACKMX NNOLLIAZKAX.

— Y70 MOXHO cKazaTb O AeATeNLHOCTU
OAO «MO3K» B pamMKaX BBINONTHEHNS! MOCTAHOB-
nexmns npasutenscrea Mockeei Ne 3-MI1 ot
13.01.2004 r. «O passuTiu reHepupyiomux
MotyHocTedi B ropoge Mockse»?

TEnnoaHepreTM4eckUm Xo3sincTeom ropoga Mock-

- Kak NS peleHus nepu-
umTa 3MEeKTPUYECKNX MOLLHOCTEN 1 co3aaHns 6na-

Russian engineer, Ne' (8), 2006

Management structure requires future development

Joint Stock Company Power Ci

(JSCo «MIPC») was created in 2004 to solve the main problems
of the cnly heahng and power supply to mcrease the manage-
ment and of

complex, consolidate the avallable assets and attract invest-
ments. Alexander Remezov, the General Director of JSCo
«MIPC», reports on the main achievements in solving of these
strategic targets.

~ Before re-organization, fuel-energy agencies of
Moscow functioned as state unitary enterprises. This
situation impede the realization of the Agreement
«On cooperation in reorganization of Moscow fuel-
energy complex», signed by the Mayor of Moscow
YYuri Mikhailovitch Luzhkov and by the management of
Russian Joint-Stock Company «Unified Energy
Systems of Russia» and JSCo «Mosenergo», con-
cerning the necessary corporate activities concern-
ing the redemption of shares of supply-| Ilne compa»

nies. These i utilized an old
managemen! system, which debarred any market
and planned per Till January

01, 2005, the state unitary enterprises had no joint
system of main assets accounting and taxation and
no common budgetary financing.

Joint Stock Company «Moscow Integrated Power
Company» was established on November 11, 2004

by the order of the Moscow Government. 100% of its
shares belong to the city.

At the moment, the Company is managed by the
Board of Directors and the General Shareholders'
Meeting, under the head of the Chief of the
Municipal services complex P.N. Aksenov, with the
assistance of representatives on behalf of the
Department of Property of the city of Moscow,
Department of Economic Policy and Development,
Department of Fuel-Energy Economy. So far, today
the shareholder (Moscow Government) can fully
realize his rights to participate in all economical situ-
ations; the Company has got unified budgetary
financing system and production planning system;
the City has registered all its rights on heat-and-
power energy objects; the rights on all new objects
are constantly approved and registered. During
November — December 2005, JSCo «MIPC» has cre-
ated a unified database of all the main assets on the
1C software platform. At present, they are in process
of inventing computer-aided management systems
on SAP platform.

To optimize the Moscow heat-and-power com-
plex management structure, JSCo «MIPC» has
undertaken company conversion, including the cre-
ation of 10 operating branches, according to the
administrative and territorial division of Moscow
such as: 5, «Tepl L
«Energocomplect» and «Transport» branches.

The practical basis for the creation of 10 operat-
ing branches of JSCo «MIPC» is governed not only by
creation of prerequisites to build constructive interre-
lations with the city prefectures, but by the received
eeconomic effect from reduction of management lev-
els, what shall in the future provide for more efficient
exercise of decisions taken.

The legal basis for the mentioned activities are
the Federal Laws No. 131-FZ dated 06.10.2003 (ver-
sion dated 12.10.2005) «On general principles of
local governing in the Russian Federation» and No.
210-FZ dated 30.12.2004 «On the basis of tariff
management in communal services», which require
since January 01, 2006 to agree all production and
investment programs of the Company with territorial
authorities.

It is necessary to emphasize, that the develop-
ment and perfection of management structure for
energy assets, owned by the Moscow Government,
by bringing it in conformity with the administrative
and territorial division of Moscow would be impossi-
ble in the frames of previous state unitary enterpris-
es. Besides, a Joint Stock Company is a more attrac-
tive object for investments, than a state unitary
enterprise. Thus, just lately JSCo «MIPC» has
received applications from more than 30 investors,
interested in building of generating facilities on the
city grounds.

— Could you describe the activities of JSCo
«MIPC» in connection to the Moscow
Government Order No. 3-I11 dated 13. 01 2004
«on of in
Moscow»?
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FONPUSITHBIX YCIIOBWIA U151 PA3BUTUS rOPOAA, NPaBy-
TenscTBOM Mocksbl Gbina NpuHATa nporpamma no
CO373aHMIO  TEHEPMPYIOLIMX MOLHOCTEN B ropoae
Mockge. Y OAO «MO3SK» SIBNSIETCS! aKTUBHbIM yHaCT-
HUKOM GTVIX POLIECCOB.

HeraTuBHbIii OMbIT MaiCKOro 3HEPreTMYecKoro
Kpuauca 2005 roaa NoKasan HECOBEPLIEHGTBO CUC-
TeMbI GHEPrOCHaBXeHYs B LENoM. MoaToMY OfHUM
13 BaXHLIX HAMPaBNeHNii B AATENLHOCTU KOMMaHM
CcTana 3ajaya CO3AAHWS HALEXHOro MexaHuama
NPEAOTBPALIEHUS NOAOBHLIX CUTYAUMiA. [Lisi 3TOro
HEOBX0AMMO ONepeXalouMM TeMNamm HavaTb paa-
paboTky M CTPOMTENLCTBO SHEPrOCETEBOro X03Aii-
CTBa BCEX YPOBHEN HaNPsKEHWUA, kak B MOCKOBCKOM
pervore, Tak n B camoii Mockee. OAO «MOJK»
npeanaraeT KOMMNEKCHYIO NMPOrpamMmy no cosep-
LIEHCTBOBAHMIO CHUCTEMbI FOPOACKOTO BHEProcHab-

Pycckuit nxenep, Net (8), 2006

HSLHWIA 1eHb NOATOTOB/IEHO TEXHONIONMHECKOE 3a-
naHve Ha npoekTuposaHue MTY-T3L, Ha PTC-4, 3a-
[naHve Ha paapaboTKy NPOSKTHOM AOKYMEHTALMN 1
3apanvie Ha ACY T, 3aknio4eH oroBop U BeaeTcs
paspaboTka NPOEKTHOM [OKYMEeHTauun, npuyem
NPOEKTHbIE PaBOThI BLINONHSIOTCS 3a CHET CPEACTB
0AO «MO3K». HeniagHo NoCTaHoBMEHMEM Npasu-
TenbcTea MOCKBbI 32 Halwei komnaHve Gbinn 3ak-
penieHbl GyHKUMN 3aKA3HMKa NO ITOMy OBLEKTY.
CTPOUTENLCTBO NNAHNPYETCS HAYATh YXE B HbIHELL-
HeM rogy, BBof, 1-ro NyCKOBOrO KOMMNEKEA OCylLle-
CTBNTbL — B 2007-M, @ NOAHOCTLIO CAATL OGBLEKT B
akcnnyataumio — B 2008 roay.

Kpome Toro, B 2005 rogy komnaHus 3akynuna
aHeprobnoku ans MY-T3LL u npoBoauT ux moaep-
HM3auMIo B YacTu aosepeHus BeiGpocos NO, no
QKOJIONMMECKNX HOPM C LENbIO MX AaNbHeiiero

XeHus, vero. Ha COBP TENNoBbIX CTaH-
T . Bo-nepsbix, nPUHUM-  Lpsix.

Ma eAVHOHaYaNusl MPU BEGHNN ONEPATUBHO-ANC- B cespane 3T0r0 rofa COCTOSIOCH BbIE3AHOE
T Jof 0 W 9KCr paspo3a- mapa Mockesl 0.M. Jlyxkosa Ha PTAC

HEHHbIX OGBEKTOB, BXOAAWMX B COCTAB eAUHON
BHeprocucTembl. Bo-BTOPbIX, A0/MKHLI ObiTh Mpea-
NPUHSATEI CPOYHBIE MEPBI MO PEKOHCTPYKUMN M3HO-
LIEHHOTO 1 aKTMHECKM BBILIEAWErO U3 OKeMyaTa-
UMM 0BOpYAOBaHNS. B-TpeTbux, AOMKHbI GbiTh
nj bl 1 Heobxo-
[WIMBIE WUCMBITAHUSI OCHOBHOMO TEXHONOMMYECKOrO
o6opyaosaHus Ans onpeaeneHus 06bEeKTUBHOIO
COCTOSHUS CUCTEMOOGPA3YIOLLVX NOACTAHUMIA. COr-
NaCHO BTOMY KOMMNEKCHOMY MOfXOAlY YXe CEroaHst
OAO «MOIK» aKCrNyaTUPYET NOCTPOEHHBIE 33 CHET
CPeACTB FOPOACKOTO BI0AXETa rasom

«KypbAIHOBO», MOCBALLEHHOE BO3MOXHOCTU paame-
wens T'TY Ha npomnnowaakax PTC v KTC. B ceete
aTuX pelwenunit OAO «MO3K» B3sino Ha cebs 06s3a-
TeNLCTBO N0 i NoAroToBKke

ans rmyw

NS CTPOUTENLCTBA SHEPIETUHECKNX OGBLEKTOB.

— B 4em COCTOST NpenMyecTsa Co3aaHNs
OAO «MockoBCKas ynpasnsiowas aHeprocere-
Bas KOTOPO#H nonHo-
MOYNS NCMIONHNTENLHLIX OPraHOB TPEX OTKPbI-
TbIX aKUWOHEpHbIX obwecTs — «MO3K», «Moc-

yctaHosku (ITY).

KpoMme TOro, Hawa KOMnaHus (uHaHcupyeT
CTPOUTENLCTBO 33 CYET COBCTBEHHBIX CPEACTE 1 OCY-
WeCTBNsAeT KOHTPONb 3a XOAOM cTpouTenscTea MY

Ha aeii PTC; o o~
MOLLb 3aKa34NKaM 1 NOAPSAYMKAM B PELLEHUN BOM-
pocos, c i “

NOATOTOBKOW K CAaye OGLEKTOB M BBOAOM UX B
aKcnayataumio. MprUMepoM 3TOro MOryT ClyXuTb:
[TAC-12 Ha PTC «KypbsiHoBo», MTAC-12 Ha PTC

KOBCKast T Komna-
Hus» n r
KomnaHus»?

— Bo ucnonHene MemopaHayma npasuTenb-
ctBa Mockesl 1 OAO PAO «EBC Poccum» ot
01.07.2005 r. «<O peanuaauuu ueneii n sapay Corna-
weHns o 7l npu
3NEKTPOIHEPTETUYECKOrO  KOMMIEKCa  ropoaa
Mocksbl mexay OAO PAO «ESC Poccum», npasu-
TenscTBOM Mockebl, OAQ «Mocaepro» u PIK
ropopa Mocksbl», 30 ceHTsbpsi 2005 roga Gbino

«MeHsarnHo», TAC-12 na PTC «[ .
FT3C-12 Ha PTC-3 B 3eneHorpane N . A.

OAO «MOSK» OCYLLECTBASIET (YHKLMM TexHI-
4ecKoro no BeAeHnIo Han-
30pa Ha cTpouTenscTee MMNY-TAC Ha PTC uCTpom—

co3aaHo obwectso «Moc-
KOBCKast yr aHeproceTesas
(OAO <MY3K»).

BHoBb 06pa3oBaHHas KOMNaHUs NPU3eaHa oTee-
yatb 3a

HO» o porosopy ¢ MY o». Mpuyem
KOMMNAHWs HANPSIMYIO 3aUHTEPECOBAHA B CBOEBPE-
MEHHOM 1 Ka4eCTBEHHOM BEACHWN CTPOMTENbCTBA
obbekTa, Tak kak GyneT aKCnnyaTnpoeaTb ero B
[nansHeiiem, a aT0 HenoCPeACTBEHHO OTPa3NTCs
Ha SKOHOMUYECKO B(PEKTUBHOCTI PaBOTHI BCEi
OpraHn3aunm B Lenom.

B HacTosiuiee Bpems OAO «MOSK» npucTynaeT k
CTPOMTENLCTBY ra3oTypOUHHOI TEnNo3nekTpo-
cTaHumm ITY-TOL (72 MBT anekTpuyeckoit n
120 kan/4 — TENNIOBOM SHEPIIN) HA TEPPUTOPUN Cy-
wiecTsyiouiei Tennosoi ctaHuun PTC-4 B 3eneHo-
rpage. CTpOWUTeNbCTBO AaHHOro obbekta vmeer
NPUHUMNMANbHOE 3HaYeHWe, Tak kak B Byayluiem
06ECNEUNT XMBHEAEATENLHOCTb LENolt MHbpa-
CTPYKTYPbl 0COBOIN 9KOHOMUYECKO 30HbI TEXHWUKO-
BHeApeHYeckoro Tuna «3eneHorpapy. Ha ceroa-

ix obuects «MO3K», «Mockosckas
rOPO/ACKas BNIEKTPOCETEBAs KOMMaHMsi» 1 «MOCKOB-
CKas TeNNoceTeBas KOMNaHMS», @ TAKKE 33 BLINON-
HEHME CO CTOPOHbI MEHEKMEHTa KOMMaHMii Mepo-
NPUSTUIA, HEOBXOMUMBIX ANS CKOpeiilLel peanuaa-
ummn CornateHns 1 UHbIX BONPOCOB pedhopMnpoBa-
HUSi BHEPreTUKY Ha TEPPUTOPIM Fopoa MOCKBHI.
Takum o6pasom, DAO «MY3K>» sBnsietca addex-
TUBHBIM
cTBy Mockebl 1 OAO PAO «E9C Poccm» ocyulect-
BNATH ucor
n M p poBaHus
TENJI0- 1 NEKTPOBHEPTETUKY Ha TEPPUTOPIM FOPO-
2 MOCKBbI, BKIIOYAs COMACOBAHHYIO MONNTVUKY B
OTHOWIEHUI SNIEKTPOCETEBbIX U TEM/IOCETEBbIX KOM-
NaHuiA, BbiaENeHHbIX 13 OAO «MOC3HEpro».

Russian engineer, Ne' (8), 2006

~ As everybody knows, to solve the problem of
electric capacity deficit and create favorable condi-
tions for the city development, the Moscow
Government has adopted a program on creation of
generating capacities in Moscow. And JSCo «MIPC»
actively participates in these processes.

Negative experience of the energy crisis in May
2005 revealed the imperfection of our energy supply
system in total. So, one of the most important direc-
tions of the Company's activities is the task to create
a reliable mechanism of prevention of such cases.
This requires surpass start of development and con-
struction of power grid system of all energy levels in
Moscow and the Moscow region. JSCo «MIPC» has
prepared a comprehensive program how to perfect
the city power supply system, which includes some
principal moments, such as: first, recovery of undi-
vided authority in operational management, supervi-
sory control and maintenance of separated objects,
making part of the unified energy system; second,
urgent actions shall be taken to reconstruct the worn
and out-of-use equipment; third, complex inspection
and necessary tests of main technological machin-
ery shall be done to define the real state of backbone
substations. Following this complex approach, JSCo
«MIPC» is now running the gas-turbine units (GTU),
at the expense of the city budget.

Besides, our Company is financing at its own cost
and monitoring the construction of GTUs on existing
heat power plants; we provide efficient support to
customers and contractors in solving the problems,
connected to setting up, construction and prepara-
tion to commission and launch of objects. The sam-
ples can be: Gas-Turbine Power Station-12 at
District Thermoelectric Station «Kurjanovo», Gas-
Turbine Power Station-12 at District Thermoelectric
Station «Penjagino», Gas-Turbine Power Stanon 12
at District Ti ic Station
Gas-Turbine Power Station-12  at Districl
Thermoelectric Station-3 in Zelenograd, etc.

JSCo «MIPC> acts as
a technical supervisor at
the construction  of
Steam-Gas  Plant -
Thermoelectric Power
Station at  District
Thermoelectric Station
«Strogino» according to
the agreement = with
State Unitary Enterprise
«Mosteploenergo».
Moreover, the Company
is directly interested in
in-time and high-quality
construction of the
obiject, as it will operate
the object in the future,
and this will influence the
Company's economical
efficiency in total.

At present, JSCo
«MIPC» is launching the
construction of gas-tur-
bine thermoelectric po-
wer station GTU-TPS
(72 MW of electric power
and 120 Gkal/h of heat-

ing power) on the temtory of the existing heating
plant District Ther Station-4in

This object is principal for the region, as in the fulure
it will be vital for the whole infrastructure of
«Zelenograd» separate high-tech economic area. We
have already prepared the Technological
Requirements to projecting of GTU-TPS at District
Thermoelectric Station-4, the Project Documentation
Order, and the Order on Automatic Control Systems.
and have signed the agreement. The project docu-
mentation is already in progress, while design works.
are carried out at the expense of JSCo «MIPC».
Recently, the Moscow government has assigned our
Company as the Customer for this object. The con-
struction shall start in 2006, the 1st start-up complex
shall be launched in 2007, and the whole complex
shall be launched in 2008.

Besides, in 2005 the Company has bought the
feeding units for GTU-TPS and is now modernizing
them to bring NOx emissions level to ecological value
for their future use on modern heating plants.

This February, Mayor of Moscow Y. M. Luzhkov
held a session meeting at District Thermoelectric
Station «Kurjanovo» to study the possibility of GTU
location on the production sites of District
Thermoelectric Station and Complex Thermoelectric
Stations. Following these decisions, JSCo «MIPC»
has undertaken to carry pre-project preparation of
these sites as location for GTU and to attract
investors to build power ebjects.

— What are the advantages of the «<Moscow
Power System Management Company», which
receives the authority of the executive bodies of
JSCo «MIPC», JSCo «Moscow City Electricity
Supply System Company» and JSCo «Moscow
City Heating System Company"?

— The Joint Stock Company «Moscow Power
System Management Company» was created on
30.09.2005 in execution of the Memorandum of the
Moscow Government and the Russian Joint-Stock
Company «Unified Energy Systems of Russia» dated
01.07.2005 «On reaching the targets and goals of the

in reor of the
Moscow clly heal and-power complex», signed by
Russian Joint-Stock Company «Unified Energy
Systems of Russia», the Moscow Government, JSCo
and Region

g
Company».

The «Moscow Power System Management
Company> will be responsible for reliable operation
of JSCo «MIPC», JSCo «Moscow City Electricity
Supply System Company» and JSCo «Moscow City
Heating Company», as well as will have to supervise
these companies’ management from the point of
realization of arrangements, necessary for quicker
realization of the Agreement and other issues of the
energetic complex reorganization at the territory of
Moscow.

Thus, JSCo «Moscow Power System Manage-
ment Company» is an effective instrument, which
allows the Moscow Government and Russian Joint-
Stock Company «Unified Energy Systems of Russia»
to carry out common and concerted coordination and
management of the Moscow heat-and-power com-
plex reorganization, including concerted policy con-
cerning electric and heating system companies,
extracted from JSCo «Mosenergo»
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OPAEHA TPYAOBOI0 KPACHOIro 3HAMEHU

OAO NPOU3BOACTBEHHOE
MOHTAXXHO-CTPOUTEJIbHOE NPEANPUATUE

JAEKTPOH

LWinTel pacnpeaenurenbHble NOCTOAHHOrO TOKA
WNT-110B, WMNT-220 B

MpeaHasHayeHsl Ana NpremMa u pacnpeneneHns aN1eKTPO3HepPrum:
NOCTOSIHHOrO ToKa HanpsixeHvem 110 B, 220 B notpebutensm

c o6Leit Harpyskow ao 550 A.

OCHOBHbIE TeXHMYECKUE XapaKTePUCTUKU:
— HanpsXXeHue Ha TuHax nuTaxns — 110 B uan
220 B;

— MaKcuMasibHbI TOK CEOPHBIX WnH — 800 A;

— TOK BBOAIHbIX aBTOMATU4ECKUX BbIK/IlO4aTene
U151 NOAKIIOYEHMst GaTapeu, Pe3epBHOA
GaTapew, BeinpsmuTens — 550 A.

N3mepeHne 1 KOHTpONb:

— HanpsiXeHusi Ha WK1Hax NOCTOSHHOIO TOKa; t
— Toka paspsiaa v noasapaaa akkyMynsaTopHbIX
Garapeit;

— CONPOTUBNEHUSA U30NALNN.

CurHanusaums:

— CHWXEHME Hanps>XXeHnsa Ha WWHax;

— MOBbILLIEHME HANPSKEHMS HA LLINHAX;

— CHMWXEHME CONPOTUBIEHNSA N30NSUNA;

— HEUCMNPaBHOCTb BINPSAMUTENBHBIX
YCTPOWCTB;

~ 0606LLeHHan HeMCnpaBHOCTb;

. aEapMﬁHoe OTKJ/IIOYEHUE BbIKJIOYaTENe.

Russian engineer, NeT (8), 2006

PRODUCTION
and ASSEMBLY-BUILDING ENTERPRISE

ELECTRON

Direct current distribution panels

Designed for receiving and distribution of electric power:

direct current with voltage of 110V, 220V to end users with total

current load of up to 550 A.

General technical specifications:

- Tension at voltage planes — 110V or 220V;
— Peak current of collecting buses — 800 A;

~ Current in disconnect switches for connec-
tion of a battery, backup battery, rectifier —
550 A.

Measurements and control of:

— Voltage in direct current buses;

— Charge and discharge current of accumu-
lator batteries;

- Dielectric resistance.

Alarm:

- Voltage reduction in buses;

- Voltage increase in buses;

— Dielectric resistance drop;

— Defect of rectifying installations;
- General failure;

— Emergency outage of switches.
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*  Twnbl wkados: T " Types of cases:
== ~ Wkad NOAKIIOYEHS aKKyMyNnaTopHoi G6aTapeu = - — == — Case for connection of accumulator battery
W BbINPAMUTENS; =I_ = and rectifier;
— wkad CeKLUMOHNPOBAHUS 1 PE3ePBUPOBAHUS; L) L W

[ - Case for sectioning and backup;

— Case for general panel installations;

- Case for connection of outgoing (up to 12)
lines.

— wkad 06LELINTOBbIX YCTPOWCTB;
— wkad NoAKoYeHVs oTXoaAWmMX (A0 12 wT)
JMHURA.

rAHHOBEP-2006

KoHcTpykumsa:

— LUMTLI KOMNNEKTYIOTCS 13 METaINHECKIX
3aKpbITbIX UJKBOOB C ABYXCTOPOHHUM
obcnyxvBaHneMm;

— cTeneHb 3awmTsl IP20;

— NPUGOPbLI KOHTPONSA TOKA W HANPSKEHS,
nepeknyaTenu, naHens tHankaunun
PacnonoXeHbl B BEPXHEN 4acTu nepeaHen
nadenwu;

— KOHCTpYKUus LLIMT no3sonseT BbINOAHUTL
CcxeMy pacrnpepeneHus a1eKTpPo3HepPrum no
TeXHUYECKOMy B

Construction:

— Panels are equipped with metal closed
cases with double-sided access;

- Protection class IP20;

— Current and voltage control tools, switches,
indication panel are located in on the top of
the front panel;

~ Construction of direct current distribution
panels allows implementing electric power
allocation map in accordance with the techni-
cal enquiry of a client;

Additional equi;)ment:

— Ha 06beKTe LKadbl yCTAHABNMBAIOTCS B [IoCTaBKA. — At the place cases are mounted in the Upon request of a client
3aKPLITbIX NOMELLEHMSX HAZ KaGenbHbIMM ;gg%ﬁz‘:;:ﬁ:a::g::;; closed premises above cable channels; delivery of a portable set of
KaHanamu; OMIIEKT NPy6o poa - Overall dimensions (height x depth x width) | tools for searching insulation
- rabapuTHbIe pasmeps! (BLICOTa X MyBUHa X [0 2200 x 800 x 900 mm. fault places is possible.

ANS OTbICKAHWA MECT
NOBPEXAEHNS N30NALUUU.

X wupuHa) 2200 x 800 x 900 MMm.

KCO0-285 are manufactured instead of
KCO-272 that are out of production and used
as a switchgear 6/10 kilowatt in transforming
plants as well as distribution points 6/10 kilo-
watt in electric power supply maps in industrial

KCO-285 BbinyckaloTcsi B3aMeH CHSATbIX C KomnnekrHbie e o
npouasoactea KCO-272 n npumeHsioTcs B - -
kayecTBe PY-6/10 kB TpaHchOpMaTOpHbIX yYCcTpoucTea (KP

NOACTAHUMIA U pacnpeaenvTesbHbIX NyHKTOB OAHOCTOPOHHErO OGCJIY)KHIGII“I

Factory-assembled
switch-gears with the
one-sided access KCO-285

6/10 kB B cxemax anekTpocHaGXeHusi npo-

900Z-H3IAONNVH

MBILIEHHBIX MPEANPUSITIAN 1 XUBIX KOMMIEK-
COB B CETSX C M30/IMPOBAHHOI MM 3 dexTne-
HO 3a3eM/IEeHHOIN HelTpanbio.

YcTpoicTea peneiHoii 3almThl U aBToMa-
TKN MOryT GbiTb BbIMONHEHbI Kak Ha Gase
ANEKTPOMEXAHMYECKUX Pene, Tak 1 Ha MUKPO-
npoueccopHbix Giokax, Takvx, kak MICOM
(Alstom), SPAC u ap.

Mo >xenavuio 3akasuvka KCO-285 moryt
KOMMJIEKTOBATLCS WKadamu OnepaTusHoro
Toka APS, LLIOT, LLUYOT, AOOT.

Llenu y4eTa 31eKTPO3HEPrim BLINOAHSIOTCA
HA  VHOYKUMOHHBIX  3IEKTPOHHBIX  Win
MHOrOMYHKUMOHAbHBIX MUKPOMPOLIECCOPHbIX
CHETHMKAX ANEKTPUHECKON SHEPrvM.

[}

— BbIK/lOYaTeNb BakyyMHblii BB/TEL;

~ HOMUWHANbHbIA TOK COOPHBIX WKH — 630,
1000 A;

~ HOMWHaJIbHbIV TOK MIaBHbIX Lenei — 400,
630, 1000 A;

— rabapuTHble pasmepsl Wwkahos —

1000 x 1382 x 2780 Mm;

— NPEe/lyCMOTPEHBI GNIOKMPOBKM

OT OLIMBOYHBIX BKIOHYEHWI/BBIKIIIOHEHUI
LIMHHBIX U IMHEHbIX Pa3bearHITENE

1 WX 333eMNIAIOLUMX HOXEN.
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KCO-285 (ananor KCO-292)

plants and residential buildings in circuits with
insulated or efficiently grounded neutral.

Relay protection and automation installa-
tions may be made both on the basis of electro-
mechanical relays and on microprocessor-
based units like MICOM (Alstom), SPAC etc.

Upon request of a client KCO-285 may be
equipped with control current cases APS, LLIOT,
LyQOT, AOOT.

Electric power control circuits are made on
the basis of induction or multifunction micro-
processor-based electric meters.

General technical specifications:
- Vacuum circuit breaker BB/TEL;
- Current rating of collecting buses - 630,
1000 A;
- Current rating of main circuit - 400, 630,
1000 A;
— Overall dimensions of case — 1000 x 1382 x
X 2780 mm;
— Blocking devices preventing from false
switching /outage of bus and line isolators and
their grounding connections.

(analogue of KCO-292)
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Contacts:
Sverdlova Str. 7.
Novosibirsk, 630007
Phone: (383) 229-81-59
fax: (383) 223-86-36

KoHTakTbl:
630007, . HoBOCUBMPCK,
yn. Ceepanosa, 7

HOBOCUBUPCKIHEPTO s ssimsoss

E-mail: kanc@nske.ru,
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BHeprokomnakus, oBpasosanas & anpene 1931 rona,
8

& 1993-Mm peopr

Ceroans OAO

on —

Tenno-
v obnactu.

BHepreTuka AONIXHA Ha War ONepexaTb Passu-
TIE BKOHOMUKI — NOCTYNIAT, KOTOPBIN IEXMT B 0C-
HOBE MHBECTWULMOHHOI nonuTuku OAO «Hosocu-
Gmpcxenepro» Mexons v3 nepcnektue passutvs

oﬁcny)xuaaev cBbilwe 1 MAH Guanueckux nuuy u Gonee 20 Teic.
npeanpUsTMit, B Helk TPYAUTCS Gonee 12 ThiC. Yenosex.

C 2003 ropa ee

KopHeii TUBEPT,
reHepanbHbiii AUPEKTOP
0OAO «HoeocubupcKaHepro»

26

Boarnaensiet Kopheii KopHeesn MMBEPT.
OCHOBHbIE BUAbI AEATENLHOCTH:
® POM3BOACTBO, NEPeaaya  NPoaaxa aNekT-
PUYECKOI 1 TEMNOBOI SHEPTIAM, MOHTAX, HanaaKa
1 PEMOHT GHEPrOOGLEKTOB, TEMNIOIHEPrETUHECKO-
rO, 9NEKTPOGHEPreTMHEeckoro 06opPyYAoBaHsS 1
3HeproycTaHoBoK noTpebutenei
OCHOBHbIE BUAbLI NPOAYKUMN:
© anekTpoaHeprus — 60%
o TennosHeprus — 39%
HoBocubupckas 3HeprocucTemMa cerofHa:
© 5 Tennosbix craHuni, M3C, 6o-
nee 300 noacTaHumin
* 4 punnana un okono 20 aouep-
HUX KOMNaHUiA, NPOGUINPOBAHHBIX
0 BUAAM AESTENLHOCTI
e 2857 MBT yCTaHOBNEHHO#
QNEeKTPUYECKON MowHoCcTH u 7073
Ikan/4ac Tennosoi
o 1142 km TennomarucTpaneii,
49 084 KM BO3AYLIHbIX BNEKTPONN-
HUIA BCEX YPOBHEN HANPSXEHHOCTN
PeanusosanHbie Kknouessie
npoekTbI:
© ¢ 2002 no 2005 roa - BBEAEHbI
B CTPOii TPW HOBbIX TYPGUHBLI, 4TO
3HAYUTENLHO YBENYUIO FEHEPUPY-
IoLUME MOLIHOCTM 3HEPrOKOMMNaHNN
o ceHTsGpL 2004 roma — nyck
wecToro aHepro6noka Ha T3AL-5
(ocHauleH OTeYeCTBEHHbIM Mpor-
pammHo

0 PErMIOHa, N0 IKCNEPTHLIM OLEHKAM 110
2010 roga Tonbko no HosocuGupckoit ob6nactn
0XMAAETCH EXEroaHbiii NPMPOCT BM1IeKTPONOTPEs-
neHna 10 2-2,5% OT CyLIECTBYIOLLEr0 YPOBHS. AK-
uvtoHepamu «<HoBOCUBMPCKIHEPro» GbIIO NPUHSITO
PELIEHNE O CTPOUTENBCTBE /1BYX HOBLIX TEMIOBLIX
anekTpuyeckux ctaHumii (TAC) obuwiein cymmapHoin
MowHocTbio 3 MBT. B HacTosiLee BpeMs paccmar-
PUBAIOTCS HECKONBKO BAPWUAHTOB MOAXOAALNX
OAVH U3 HUX — TEPPUTOPI

» TOLI-

6 oT Hy

Ans ctpoutenscta [PAC (rocyaapcTBeHHON
DPAIAOHHON SNEKTPUYECKO CTaHLMM) TAKXE OTpa-
6aTbiBAETCS HECKOMbKO BapuaHToB: B Kemepos-
CKOI1 06nacTu — B paoHe ropoaos Mpokonbesck 1
Benoso, B HosocMBMpCKoit — n. MeTyxu Yepena-
HOBCKOro paiioHa v B ropoae Kyiibeiluese.

CounanbHble OPUEHTUPLI KOMNAHNN:

* HapgexHoe u GecnepeboiiHoe Tenno- n aHep-
roo6ecneyerue pernoHa

© coLmansHoe pasBuTUe NMPeAnpUATUs: CoLM-
anbHbIl NAKET 1 IbrOTbI M0 OMJIATE TEMNIo- 1 BNIEKT-
PO3HEPrUM ANsi COTPYAHMKOB SHeDrOKOMnaHVM
JInsi Hux opr -
™, @ ang ux aeTei — paaHooGpaaHble KOHKYPCI
AeTCKOro TBOPYECTBA. ATO OTpaxaeT obLuee NoHn-
MaHWe, YTO KaX/blii PabOTHUK KOMNAHUU AOSKEH
6bITh 3ALUMLLEH BCEM NAKETOM COLMAnbHbIX 063a-
TENLCTB M NEPEAAET OLLYLIEHUE POCTA 1 CTABMN-
3aLUm KOMNaHUM

® COy4acTMe KOMMNaHWN B OGLLECTBEHHON XN3-
HU pervoHa. B couwanbHoit chepe y «Hosocu-
BUPCKaHepro» Aa OCHOBHbIX NpUoOpUTETa — CNOpPT
" nporpamma

«TopHapo-MPCP», npeacrtasnsio-
WM coBoi aBTOMaTU3MPOBaHHYIO
cucTEMY ynpaBneHns TexHonoru-
YeckUMU npoueccamm)
e anpenb 2005 roga - nyck rugpoarperata
Ne 4 mowHoCThio 65 MBT Ha HF'9C

© nionb 2005 ropa - BBEAEHA B 9KCNyaTaumio
NoACTaHUMA «HeniockuHekas»

© nexabpb 2005 roaa — OKOHYaHWe CTPOUTENb-
cTBa NATON HUTKKU TpyGonposoaa ot T3

© 21 pekabpsi 2005 I, — NycK NOACTAHLNMN «BbiM-
e Y NOHMBUTENLHOI HACOCHOI CTaHLK (MTHC-11)

o, o

Ha Ha IX Kanpos
ANs aHepreTukn, npuobuienne k npodeccun Ta-
1 cTynenTos H -
cka. K nomoLlbL
netckomy aomy Nel, nposoant SKCKprMOHHue
NPOrPamMMbl, KOHKYPCbI COMMHEHMi 11 PUCYHKOB,
NOAAEPXMBAET TECHBIE CBSA3M C NPODUIbHBIM da-
KynsTeToM 3HepreTukn HITY, exeroaHo okono 40
o»

Ha NPaKTVKY C NePCNEKTUBON AANbHENLIEro TPYI0-
ycTpoicTea. Tpu ny4wmx ctyaeHta ®3H HITY sie-
NAIOTCH CTUNEHAMATaMM KOMNanun. B pamkax
i Nporpamml « i pecypc ans

Cubupun» COTPYAHMKN 3HEpProkomna-

nest "
CPOYHbBIN nepuon (2006 2008 rr. )

© PA3BUTIE MArUCTPAIBHLIX TEMOBbIX CETEN —
CTPOUTENbCTBO 4ETBEPTON HWUTKW TpyGonposopa
ot TaU-5

© TEXNEPEBOOPYXEHUE U PEKOHCTPYKUMS
[NEiiCTBYIOWMX NOACTAHUMIA, CTPOUTENLCTBO HO-
Bbix. B Gnuxalilueil NepcnekTuse — Bo3seAeHNe

«lopckas» , PEKOH-

cmykum nc «Em6nm01e~maw» «Tennosas». 310
NO3BOANT [IOHECTM 3aNepTbie MOWHOCTH A0 NOT-
pebuTeneii nepeknioynTL nNoTpebutenei ¢ nepe-
FPYXEHHbIX NOACTAHUMI Ha TALI-5.

HUM NPOBOAST CEMUHAPbI U MaCTEP-KNACChI, Y1Ta-
10T NIeKUnM Ansi CTYIGHTOB MO Pa3BUTMIO COBPE-
MEHHOI# 3KOHOMUWKU, MEHeAXMeHTY, PR

© «HOBOCUGMPCK3HEPro» SABNSETCA reHepans-
HbIM CMOHCOPOM XEHCKOW 6ackeT60NbHOM KOMaH-
Abl «[MHAMO-IHEPrusi», @ TakXe XOKKEHOMA KO-
MaHabl «Cnbnpb». B kOMNaHum exeroaHo NpoBo-
AnTcs Cnaptaknaza, NoToMy 4TO 3HepreTika Tpe-
ByeT OTIMYHOrO 300POBLS.

OAO «HOBOCUBUPCKIHEPFro» —
MarucTpank passuTus ropoaa u o6nacrtu.

The energy company was established in April
1931; in 1993 it was reorganized and became a joint-
stock company. Today, Open Joint-Stock Company of
Power Engineering and Electrification «Novosi-

is a nterpri
which ensures heat and power supply of Novosibirsk
city and its region. The company serves more than
1 million natural persons and more than 20,000 enter-
prises; it provides jobs for more than 12,000 employ-
ees. From 2003, the company's General Director is
Korney Korneevich Ghibert.

Principal areas of activity:

Generation, transmission and sale of electrical and
heat energy; assembling, setting-up and repairing of
energy unszanauons heat-and-power and power
equipt it, and power supply facilities of

E-mail: kanc@nske.ru, www.nske.ru  Technical re-equipment and reconstruction of
www.nske.ru existing substations, construction of new ones. In the

short-term outlook, construction of the «Gorskaya»
and «Frunzenskaya» substations is planned, as well as
reconstruction of the  «Bibliotechnaya» and
«Teplovaya» substations. This would allow transmis-
sion of locked power to consumers, to switch them
from the congested substations to the heat-electric
generating plant No. 5.

Power engineering has to be ahead of the eco-
nomics' development as a whole — this principle forms
the basis of the investment policy of OJSC

g from the

of the Siberia region's development, and in accor-
dance with the experts’ evaluations, until the year 2010
the annual increase in power consumption is expected
to be as high as 2-2.5% of existing volumes, and this is
just for the Novosibirsk region. The shareholders of
«Novosibirskenergo» resolved to effect construction of
two new thermoelectric power stations (TES) with a
total output of 3 GW. At present, several potential sites
for location of these stations are being considered.
One of them is the territory of the «suspended» heat-
electric generating plant No. 6, not far from the city of
Novosibirsk. For the construction of the state regional
electric power station (GRES), several options are
being studied: in the Kemerovsk region (not far from
the towns of Prokopyevsk and Belovo), in the
Novosibirsk region (Petukhi village, Cherepanovsk dis-
trict; and in the town of Kuybyshev).

Social aims of the company:

« Reliable and continuous supply of the region with
heat and power;

o Social development of the company: social
package and reduced prices for heat and power for
the energy company's employees. Holiday parties are
and various contests of

Princ:pal output types:

o Electrical energy — 60%

o Heat energy — 39%.

Today, the Novosibirsk power system is:

eat stations, hydroelectric power station,
more than 300 substations;
© 4 branch offices and about 20 subsidiaries ori-
ented in accordance with their areas of activity;

® 2857 MW of installed electrical power and 7073
Gcal/h of heat energy;

* 1142 km of heat-mains, 49084 km of open-wire
electric power lines pertalmng to alltypes of strength.

Key projects accomplishi

© From 2002 until 2005 3 new turbines were set
in operation, which has substantially increased the
generating capacity of the energy company;

o September 2004 - start-up of the slx(h power-

unit at the heat- t plant
No. 5 (equipped with domestically produced program-
technical complex «Tornado-MPCP», which is an auto-
mated control system for engineering processes);

* April 2005 - start- up of the hydroelectr\c gener-
ator No. 4 with at output of 65 MW at the Novosibirsk
hydroelectric power station (NGES);

* July 2005 - «Chelyuskinskaya» substation is put
into operation;

e December 2005 - completion of construction of
the fifth pipe run from the heat-electric generating
plant No. 5;

o December 216 2005 - start- -up of the «Vympel»
substation and the reduction pumping station (PNS-11).
main areas of energy company's
ivities in the middle-run period

2008) are the following:

o Development of bulk heat networks: construc-
tion of the fourth pipe run from the heat-electric gen-
erating plant No. 5;

kids' art are carried out for the employees’ children.
This reflects the common understanding of the fact
that every employee of the company should be sup-
ported by the whole package of social liabilities, while
|mpamr|g to the employees the feeling of the compa-
ny's growth and s

* Company's pamcwpahon in the region's social
life. «Novosibirskenergo» has two priorities in the
social sphere — sports and youth. The youth program is
directed towards the training of qualified personnel for
the power engineering industry, as well as towards
attracting talented high-school and college students
of Novosibirsk into the industry. The company spon-
sors the orphanage No. 1, realizes excursion pro-
grams, writings and drawings contests, and maintains
close contact with the profile faculty of power engi-
neering of the Novosibirsk State Technical University
(NGTU). Every year, about 40 graduates work in
«Novosibirskenergo» as interns with prospects of
establishing labor relations with the company in the
future. Three best students of the NGTU's Faculty of
Power Engineering (FEN) receive scholarships from
the company. Within the framework of the regional pro-
gram «Unique resource for Siberia’s economics», the
energy company's employees conduct seminars and
workshops; give lectures about the development of
lTodel’" economics, management, and PR for stu-

lent
- «Novoslblrskenergo» \s the general sponsor of

the
well as the «Siberia» hockey team Every year sports
days are organized in the company, since working in
power engineering requires excellent health condi-
tions.

0JSC «Novosibirskenergon is the driving force
of the city's and region’s development.
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NPHOPHTET — WHBECTHUHH B JHEPTOHAJIEMXHOCTD

%

b} \

Muxaun FPAVBEP,
rnasHbiii uHxeHep OAO «MpKyTCKIHEpro»

OAO

pro», opHa u3

BHepreTUyeckux KomnaHuii Poccum,
3aHUMaeT BTOPOE MECTO N0 YCTaHOBNEHHOM
3NEeKTPUYECKOoil mowHocTh — 12 882 MBT,
TpeTbe MecTo no BbipaboTke
anekTpoaHeprum — 53 717 mnH kB1/4,
4eTBEpTOE MECTO No BLIPaGoTKe

Tennosneprum — 27 079 Taic. Man.
B

TpM roaa aHepr

aKTUBHO rOTOBMTCS K PeOPMUPOBaHMIO.

B KOMNaHMM CYNTAIOT, YTO ANst PaGOTLI

B HOBbIX YC/I0BUSIX HEO6XOAUMO NepenTn

Ha Ka4yeCTBEHHO UHOW YPOBeHb paboThbl,

4TO BOSMOXHO KaK 32 CHET BHeAAPEHNS HOBbIX
METOAOB yNpaBnenus, Tak 1 3a cHeT

06

aToro

HaLeMy KOPPECTIOHACHTY PacCKasbIBaeT
AVPEKTOP NO NPON3BOACTBY — IMaBHbIA
uHxeHep OAO «MpKyTCKIHEpro»

Muxann FPAUBEP.

28

— Kaxoebl ocHoBHbIe Han-

NepPCOHANoM — 3TO COXpaHeHue
BLICOKOrO YPOBHSI HafieXHOCTH
no aHeprocucteme. Komna-
HWS — LENOCTHLIN OpraHnam,
noatomy c6oit B 0AHOM ero Yac-
TM MOXET HEME//IEHHO CKa3aTb-
Csi Ha ocTasibHbIX. Hampumep,
BbIXOZ, y4acTka 13 GTPOS Tenno-
CeTeii 3UMOi MOXeT NoBNeYb 3a
€060 NOCNeACTBMA Kak 9KOHO-
MUYECKOrO, TaK 1 COLMaNLHOro
nnaHa, u ansi «MpkyTCKaHepro»,
W ANSt MHPACTPYKTYPbI Peruo-
Ha. OcTaBasich CoUMansHo opu-
EeHTUPOBAHHO (B NepBylo o4e-
penb B 0GnacTH TapudHoIA Mo-
NMTUKM),  KOMNaHMsi  [OJKHA
6bITb IKOHOMUYECKM D DEKTUB-
HOW, paboTaThk Haa COKPaLLEHN-
€M 13AePXeK, a Npn NPUHATUN
peLueHuii B chepe TeXHNYeCKow
NOMUTUKN — AENaTh aKLEHT Ha
COXpaHeHMe 1 NOBbILLEHNE A0C-
TUTHYTOrO YPOBHS NPOU3BOA-
CTBa U HAIBXHOCTN NPU MUHN-
ManbHO BO3MOXHBIX 3aTparax.
ECAv roBOPHUTL O rMaPOCTaH-
umsix, T0 Npu GONbLLIOKA BbIpa-
GOTKe BNEKTPOIHEPTM X YC-
NIOBHO-NOCTOSIHHBIE  3aTpaTh
HaxoAATCA Ha OTHOCUTENbHO
HEBBLICOKOM YPOBHE. Mcnonbay-
emoe Ha 3C obopynosaHve
MMeeT BbICOKMIA 3anac NPO4YHOC-
TU 1 He TPeBYeT TaknX Cepbes-
HbIX 3aTPAT Ha PEMOHT 1 06CAy-
XMBAHME, KaK TenioTexHu4ec-
koe. Moatomy npw BbipaboTke
pecypca 06opynosaHus nepes
MEHE/KMEHTOM CTOWT 3ajaua
ero 3ameHbl Ha HoBoe, Gonee
COBPEMEHHOE 1 TEXHONOrn4ec-
W HHOE, ANs 4Yero

no-

nuTukn «MpKy pro» B
ycnosusx peopmuposaHns
oTpacnn? Ha 4to obpawaer-
CA BHMMaHME Npu OLEeHKe
MHBECTULMNOHHBLIX NPOEKTOB?

— OcobeHHoCcTn «MpKyTCK-
9HEPro» CBA3aHBI C TEM, YTO Ha-
psiay ¢ 60MbLIMM 06LEMOM Bbi-
paBoTK1 3NEKTPOIHEPTUN Ha
r3C, y Hac ecTb 12 TennoBbIx
QNEKTPOCTAHLWIA, 3HAYUTENb-
Hble 3/IEKTPOCETEBbIE 1 TEMo-
CeTeBbie akTUBbI, COLITOBbIE 0P~
raHusaumn. Moatomy oaHa u3
CaMbIX MaBHLIX 3344, KOTOpast
CTaBUTCS Nepe/ BCeMu noaipas-
[LIeNeHNsIMI, PYKOBOAMTENSIMM 1

r TCA NyLLME Crieuma-
NCTBI B 3TOI 061ACTY, KaK OTe-
4eCTBEHHble, Tak W 3apybex-
Hble. Hanpumep, Haww cambie
mouwHble AC - Bpartckas
YeTb-Unumckas — He aBnaoTes
CambIM1 COBDEMEHHBIMM B TEX-
HONOrMYeCKoM nnake. Moatomy
Mbl NPOBOAVM GONbLLYIO PaGoTy
110 3aMeHe 3IEKTPOTEXHNHECKO-
ro o60pyaoBaHUst Ha NOACTaH-
uvsix — uget 3ameHa Bblpabo-
TaBLIMX CBOV PECYPC BO3AYLLI-
HbiX Bblknioyatenei Ha 500 kB
Ha anera3osble. Ha KOHKYpPCHOW
OCHOBE Mbl BbIGPanM NOCTaBLN-
KOB ¥ Tenepb eXeroaHo npoua-

BOAVIM 3aMEHY YEeTbIPEX—LUIECTN
BbIK/IOYATENEN, KOTOpbIE NOMy-
4aem 13 Pparummn. Kpome Toro
Beaytca pabotel No o6HOBNE-
HUIO PEeNeiHoN 3almTbl, asTo-
MaTu3aunn CUcTeMbl yrnpase-
HUSI, C MPUMEHEHNEM Nepefio-
BbIX LMPPOBbIX TEXHONOMMIA.

OpHako Hambonee KpynHbiii
MPOEKT M0 PEKOHCTPYKLMMN — 3TO
3ameHa paGoumx konec Ha
Bpatckoit 3C. Ecnm ¢ Touku
3PEHUsI HAAEXHOCTU Noao6Hoe
o6opynosaHue MoxeT paGoTaTb
04eHb 101170, TO B NJIaHe NPON3-
BOACTBEHHBIX  nokasarenei,
9KOHOMMYHOCTM, OHO CO Bpeme-
HeM ycTapesaet. A Ans Takoii
ruapocTaHumm kak Bpatckas, ¢
BbipaGoTkon no 20-25 mnpa
kBT B roa, nosbiwenune KMz Ha
HECKOJILKO MPOLIEHTOB MOXET
DaTb 3HAYNTENbHBIA BbIMIPLILL
(4TO CPABHUMO C 0GLEMOM eXe-
rOAHOTO MPOM3BOACTBA CPea-
Heii TAC). MpocunTas nepcnek-
TMBbI 3aMeHbl PaBounMx konec
Bpatckoit MAC, Mbl Npuwmn K
BbIBOALY, 4TO KIM/L MOXET BbIpac-
™ Ha 5%, c 6onee yCTONYMBbI-
MU NokasarensiMi no Harpyske
MalnHLI, @ CPOK OKYNaemocT
cocTasuT He Gonee 4,7 rona fa-
K€ MPY HaLLMX HU3KKX Tapudax.
C 1 aBrycta Ha4yHyTCsi NOCTaBkn
aTnx paboumx konec 3 CaHkT-
MetepGypra.

Ha WUpkytckon MAC cutya-
uua apyrasi — arperatbl CTOAT
©Gonee CNOXHbIE U FPOMO3JKUE,
HO MO BLIPABOTKE HE CPABHUMBI
C CEBEPHBIMM 3IEKTPOCTaHLMS-
Mu. K Tomy e, CTOMMOCTb 9THX
arperatos BbILIE, W OKYMUTb UX
3aMeHy 3a CYeT MOBbILIEHNS
NPOM3BONTENLHOCTM MPAKTU-
4ECKM HEBO3MOXHO. MoaTOMY
Mbl COBMECTHO CO Crieuvanmic-
Tamm Upkytckoii MAC npocun-
ThIBANN PaA3NNYHBIE BAPUAHTBI
o ee MOAEPHN3aLNM 1 NPULLIN
K BBIBOZlY, YTO 3aMeHa PaGoumx
konec 3pecb Gyner akTyanbHa
Toraa, Korda cucTema HauHet
HapaLWBaTh reHepaLyio B pam-
Kax MKBUAALMN NNaHPYEMOro
AeduuMTa MOWHOCTM B 0603-
pumom Gyayuiem. 310 cBs3aHO
C TeM, YTO CTOMMOCTb OAHOIO
KWNOBATTA  YCTAHOB/IEHHOI

Russian engineer, Ne' (8), 2006

PRIORITY IS THE INVESTMENTS IN POWER STABILITY

0JSC (Open Joint-Stock Company)
«Irkutskenergo», one of the largest energy
companies in Russia, holds the second place
by the tested electric voltage — 882
megawatt, the third place by electric power
production — 53 717 million kW/h, the forth
place by generation of the thermal power —
27 079 thousand Gcal. During the last three
years the energy system has been actively
for ing. People in
think that to work under new conditions it is
required to transfer to other work level which
can be achieved by implementing new man-
agement methods and the modern produc-

tion policy. Key trends of the process are
explained by the Production Director — the
Chief Engineer of 0JSC «Irkutskenergo»
Mikhail GRAIVER.

— What are the key

of the technical policy it
must concentrate on main-
taining and increasing of the
achieved production and
reliability level with the mini-
mum possible costs.

If we talk about hydroelec-
tric power plants, large vol-
ume of electric power is pro-
duced there with the relative-
ly low fixed costs. The equip-
ment used in the hydroelec-
tric power plant features high
margin of safety and doesn't
require any significant costs
for repairs and maintenance,
including thermal one. That is
why upon expiration of the life
time of the equipment, the

trends of i policy
of «Irkutskenergo» during
reforms in the industry?
What draws attention
when evaluating invest-
ment projects?

- Particularities of «Irkut-
skenergo» are concerned
with that along with large vol-
ume of electric power gener-
ated by the hydroelectric
power station, we also have
12 thermal electric power
plants, significant electric
network and heat network
assets, sale organizations.
That is why one of the prima-
ry tasks facing all the depart-
ments, managers and em-
ployees is preserving the
high reliability level of the
energy system. The Compa-
ny is an integral organism
and failure in one of its parts
can affect the others. For
example, breakdown of the
heat network part in winter
may cause consequences of
economic and social nature
both for «Irkutskenergo»,
and for infrastructure of the
region. While remaining
socially oriented (first of all,
in terms of tariff policy), the
company must be economi-
cally profitable, aimed to
reduction of costs and when
making decision in the area

it needs to
replace it with the new one
which is more modern and
technologically improved.
For this purposes the best
local and foreign specialists
in the industry have been
invited. For example, our
most powerful hydroelectric
power plants (Bratsk and
Ust-llim plants) are not the
most technically updated.
That is why we carry out sig-
nificant work to replace elec-
tric power plants in substa-
tions — replacement of 500
KW air switchers are being
replaced with the electric and
gas ones. On the tender
basis we selected suppliers
and now replace four-six
switchers a year with new
ones delivered from France.
In addition, we perform works
aimed to renewal of relay pro-
tection, automation of control
systems using advanced dig-
ital technologies.

Nut the largest recon-
struction project is replace-
ment of water wheels at the
Bratsk Hydroelectric Power
Plant. From the reliability
point, this kind of equipment
can operate for a very long
period of time, however,
from the performance and
cost-efficiency point, it

become outdated as the
time goes. For the hydro-
electric power plant like the
Bratsk Power Plant, one
which generates up to 20-25
billions kW/h a year, increase
of efficiency factor for sever-
al points may ensure signifi-
cant gain (which is compara-
ble with the annual produc-
tion volume of an average
thermal electric power). On
having evaluated results of
replacement of water wheels
at the Bratsk Hydroelectric
Power Plant we concluded
that the efficiency factor
would increase by 5%,
accompanied with more sta-
ble indexes of the equipment
load and the pay-back peri-
od would not exceed 4.7
years even taking into
account our low tariffs. From
the August 1, deliveries of
these water wheels from
Saint-Petersburg will be
started.

Situation at the Irkutsk
Hydroelectric Power Plant is
quite different — operating
equipment units are more
complicated and huge but in
terms of output they can not
be compared with the north-
ern power plants. In addition,
cost of these units is higher
and to offset their replace-
ment by increasing efficiency
is almost impossible. That is
why together with the spe-
cialists of the Irkutsk
Hydroelectric Power Plant
we evaluated various way of
its modernization and con-
cluded that replacement of
the water wheels will make
sense when the system
starts increasing electric
power generation in order to
avoid expected deficit of
power in the near future. This
can be explained by that cost
of one kilowatt of rate capac-
ity in event of re-equipment
of the Irkutsk Hydroelectric
Power Plant is higher than
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MOLLHOCTM B Cy4ae nepeso-
opyxeHusi Mpkytckoii F3C oka-
XETCS, XOTb 1 BbIWE, YEM AIst
T3C, Ho C y4eTom Gonee HU3KNX
3aTpaT Ha  MPOM3BOACTBO
ANeKTPOIHEPTUN,  BCE-Taku
3HAYNTENBHO  OKOHOMUYECKM
BbIFOAHE, YeM NPU CTPONTENb-
CTBE TErsIOBOIN 3NIEKTPOCTaH-
um. CneposatensHo, K onpe-
[ieNleHHOMY BPEMEHM 3TOT Npo-
KT oKaxeTcsi apPeKTUBHLIM
13-33 HU3KMX YC/IOBHO-MOCTO-
SHHBIX 3aTPaT NpWU Nocneayio-
Leii aKCryaTaumm.

B LienoM, Npu noaxoze K uH-
BECTMLMAM Mbl OPUEHTMPYEMCS
Ha SKOHOMUHECKYIO adeKTUB-
HOCTb U OKYNaeMOCTb MPoeKTa,
MaKCUMasbHbI CPOK KOTOPOro
JNONMXKEH cocTaBnsaTe He Gonee
nsTn net. Mpu 8TOM Mbl CTpe-
MUMCsl, 4TOBbI HOBOE 060pPYA0-
BaHue CnocoGCTBOBANO MOBbI-
WEHNIO  HaAeXHOCTM, POCTY
NPON3BOACTBEHHBIX 1 BKOHO-
MU4ECKUX MoKasaTenei.

— B! ynomsiHynm o muHn-
ManbHbIX 3aTpaTax npu npo-
un3BoacTBe, Kakum obpasom
aT0 peanusyetcs Ha npaKTH-

ke? Kak ocywecTensercs nH-
2

Pycckuit nxenep, Net (8), 2006

paTbl MO TOMy, Kak UMEHHO nC-

— B komnanun yxe Tpetuin
ron peanuayetcs Mporpamma
ynpasneHus unaaepxkamu. Oc-
HOBHas ee 3aAa4a — NoVICK 1 pe-
ann3aums apHeKTUBHbIX NPOeK-
TOB, OKyMaemblx B KOPOTKWIA ne-
pvioa, Bpemenn. B atomn pabote
Mbl MCTIONb3yeM [18a MOAXOL
COKPALLEHNE U3AEPXEK, HTO 5B~
NISIETCS PHIYArOM [Y15 CHIKEHNS!
3aTpar «CBepxy», W TOTajlbHast
onTMMK3aUMS  NPOU3BOACTBA
(TOM) — 370 pasBuTVE U NOOLLL-
PeHVe MHALMATVBLI CamMuX pa-
60THuKoB. Mporpamma TOM
67113Ka MO COABPXaHMIO K paL-
OHaNN3aTOPCKOMY ABIXEHNIO
coBeTckoro o6pasua, oaHako
€CTb U 3aMeTHble OTINYMS.
Y Hac, Hanpumep, 3a kaxmoe
nojiaHHoe NPEeANoXeHue CoT-
PYAHVK yXe mosyyaeT onpese-
NEHHYIO MPEMWIO, axe ecin
elle He NoNY4eHO HUKaKoro ag-

nonb3y Ha
06CNyX1BaHUE N PEMOHT Cpea-
ctBa. MoaTOMY 6bINO TPYAHO
NOHATb, A NPOUCXOAAT MoTe-
PU W, COOTBETCTBEHHO, rae
MOXHO A06MTLCA SKOHOMMWM.
Mbl BLICTPOMM AEPEBO 3aTpar,
BHEIPUAM HOBYIO, «y3/I0BYIO»
CUCTEMY y4eTa Ha BCEX CTaHLM-
5iX, C 1 IHBaps! HbIHELLHErO roa
Mbl e aBTOMATM3MpOBanM, no-
cTaBuAn nporpammHoe obec-
neverne. T0 NO3BOMSIET HaMm
YBUAETH, HANPUMeEp, Ha Kakoi
CTaHUMM TOT UK HOW y3en pa-
6OTaeT HE3KOHOMMUYHO, MOrbl-
TaTbCsi  BISICHUTL  MPUYKHY,
MOYEMy 3TO MPOVCXOAMT, U Ha-
yaTb WCMPaBAsiTE CUTYaUMIO.
B wutore, 3a cyeT peanusauum
nopo6HOI NporpaMmbl No pac-
X0Aam TOMMBa, K NpuMepy, Mbi
CMOTIN CHU3WTb YAeNbHBIE Pac-
xopp! Tonnmea ¢ 365-370 r ao
315 r Ha kBT (npu paGote B
I )

ekTa. Mocne cn npo-
uenyp, NpeanoxeHns, nNpoxoas
CTaaumM «MO3roBOrO LTYpMas,
OLEHKM 3DHEKTUBHOCTU NPOEK-
TOB, AOXOAAT A0 CTaAUN BHEA-
peHusi. 30eCk eCTb JOCTATONHO
XECTKOE YC/IOBIE — CPOK OKyMa-
€MOCTN He AOKEH NPeBblaTh
1,5 ropa. Ceivac exXeroabiit
addekT OT 3TON NporpaMmel
noctvr 35 MnH py6neii, B nna-
Hax — yBennueHne 00 50 MaH
py6neii.

Mporpamma yrpasneHus ns-
[IePXKaMIA, HACTBIO KOTOPOA iB-
nsetcs u TOMM, Gonee macwTtac-
Hasi. MepBOHaYasbHo Hamu CTa-
BUNach 3aaa4a 0CTUYL apdek-
Ta 1,5 mnpa pybneit 3a Tpu ro-
na. Ho yxe B nepsblil roa OH
noctur 709 MnH py6nei, BO BTO-
poit — 593 mnH py6neii, B aToM
rOAYy Mbl MAHUPYEM MOSY4UT
331 mnH py6nei, v 3aTem BbIMTU
Ha nokasareny B paiioHe 90 MnH
py6neit B roa. 9T nporpamMmb!
cornacosaHbl POK, n 310 unc-
Thil 3hdEKT kOMNaHWmM, KOTO-
PbIi CTIONL3YETCS ANs Aasb-
HEVLLEro COBEPLIEHCTBOBAHMS
aToM paboTbl. 3a UcTekLre Tpu
rofa Hamn HapaBboTaHo MHOXe-
CTBO METOAVK, KOTOPbIE BO MHO-
FOM SIBASIOTCS YHUKANbHBIMIA
ANl POCCUIACKOW 3HEpPreTuku.
PaHblue cyliecTsoBan Lexosown
METOA, — He pas3fensBLunii 3aT-

3amey, 4TO BCS BLICTPOEH-
Hasi HaMM CMCTeMa OnMpPaeTcst
Ha WHALMATVBY, NOITOMY Mbl
CTapaemcs MOTUBMPOBATH Nep-
conan. [lo 5% OT nony4yeHHoro
addekTa Mbl nNyckaem Ha BbiM-
naty npemuii. B pamkax 6anaH-
COBbIX KOMMCCHIA Y HaC BHEApe-
Ha cUCTeMa nokasarenei, KoTo-
pble oTpaxaioT ahHeKTUBHOCTL
paboTbl TOM UM UHOMN CTaHLMN,
pasnudHbie GuaManbl CopesHy-
1oTCsi Mexay coboit B pamkax
YCTAHOBJIEHHBIX A1 HUX PAMOK,
4TO TakKe CTUMyNMpyeT Kon-
nekTve k Gonee NNOAOTBOPHOMN
pabore.

— Kak otpaxaertcs nosbi-
LeHne ponn IKOHOMUYECKOH
cocTaBnsoweli Ha Hagex-
HoCcTM pa6otel  «MpKyTCK-
aHepro»?

— B pesynkTate nposeaeHus
BCEX  ITUX  MepOonpuATMii
BLIPOCNA U HAAEXHOCTL PABOTHI
obopynosanusi. Ecnn B 2002-
2003 ropax y Hac Gbino 270-
285 uHumpexTos, To B 2004 ro-
LIy Mbl CHUWIN X KONIMYECTBO
no 202, a B 2005-m — no 196.
B aTOM rogy Mbi Uaem ¢ onepe-
XEHNEM MPOLINOrofIHEro rpa-
¢dvka. Bo mMHorom ato crano
BO3MOXHbIM Gnarosaps Tomy,
4TO nepcoHan Hasan Gonee
TIWATENLHO CNeauTb 3a pexu-

Russian engineer, Ne' (8), 2006

that of a thermal power plant,
however, taking into account
low costs of the electric ener-
gy production, still more prof-
itable when construction of a
new thermal power plant.
Consequently, by a certain
time this project will be effi-
cient thanks to low fixed costs
of further operatng.

On the whole, as far as
investments are concerned
we look for economic effi-
ciency and pay-back of the
project which shall not
exceed five years. And we
strive for the new equipment
to ensure increase of reliabil-
ity, operating and economic
performance.

- You've mentioned min-
imum production costs,
how it is implemented prac-
tically? How innovation
activity is carried out?

- For the third year, we

2003 2004 2005

Number of victims
person

2003 2004 2005

have been implementing the
program of cost management
in the company. Its primary
goal is development and
implementation of efficient
projects with the short pay-
back period. In our work we
use two approaches: cost
saving, which is a tool for
reduction in expenditure
«from the top», and the total
optimization of production
(TOP), i.e. development and
encouragement of the initia-
tive of the employees. The
idea of the TOP program is
close to the rationalization
movement of the soviet pat-
tern, however, there some dif-
ferences. For example, for
each proposal made our
employees receive some
bonus even if no effect is
achieved. After special proce-
dures, surviving in brain-
storming and evaluation of
the project efficiency, such
proposal approach imple-
mentation stage. There is
rather tough requirement
here - the pay-back period
shall not exceed 1.5 year.
As of today, annual result of
implementing this program
amount to 35 million rubles
and we expect it increase to
50 million rubles.

The program of cost man-
agement including the TOP is
more large-scaled. The first
our goal was to achieve the
result of 1.5 billion rubles
within three years. Already in
the first year the result
amounted 709 million rubles,
during the second year — 593
million rubles, and this year
we expect to get 331 million
rubles and then stop at the
amount of approximately 90
million rubles a year. These
programs are agreed with
REC (Regional Energy Com-
mission), and these are the
net result of the company
which is used for further
improvement of this work.
During the last three years
we developed a lot of meth-
ods which are unique for the

Russian energy industry. In
the past there was a shop
method when costs were not
distinguished by actual use
of the funds provided for
maintenance and repairs.
That is why it was difficult to
understand where the losses
occurred and where there
can be any savings. We cre-
ated a cost tree, implement-
ed a new cost-accounting
system by operation units on
all the plants, and starting
from January 1 of this year,
the system was automated
by means of the dedicated
software. This allows us to
see, for example, on which
pant this or that unit operates
inefficiently, to attempt to
find out the reason and to
start correcting the situation.
As a result of implementing
this program for accounting
fuel costs, for example, we
managed to reduce unit
cosumption of fuel from
365-370 g to 315 g per kW/h
(when operating in compara-
ble modes).

It should be noted also,
that the whole our system is
based on the initiative and
that's why we try to motivate
our employees. Up to 5% of
the achieved results we use
for bonus payments. Within
the balance commissions we
use system of indexes
demonstrating performance
of a certain plant, various
branches compete with each
other within the limits set
which also encourages more
efficient work of the team.

— How increasing role
of commercial approach
influence reliability of
work of «Irkutskenergo»?

— As a result of implement-
ing the said programs reliabil-
ity of equipment also increa-
sed. If in 2002-2003 we faced
270-285 failures, in 2004 we
reduced their number to 202,
and in 2005 - to 196. This
year we go ahead of the last
year schedule. This became
possible mainly because that
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mamu paboTsl 060pyaoBaHUS:
4eM aKoHOMMuHee, Gonee onTu-
manbHO pabotaet o6opynosa-
Hue, Tem HagexHee paboTaeT
BCs cucTema. B OCHOBHOM e
HapexHasi pabota o6opynosa-
HUs noaaepxwvBsaeTcs Gnaroaa-
PSi LeNEHaNPaB/IEHHOM TeXHU-
4ecKoit NoNNTUKe, NPOBOANMON
MEHE[DKMEHTOM 1 MHKEHEPHBIM
KOPNYCOM KOMNanmu. 30ech Ha-
Psily C COXPaHMBLUMMUCS NOA-
xopaamu, HapaboTaH uenbiin paa,
METOAVK, MO3BONSIOWMX 0Gec-
NeunTb HaflexXHOCTb PaboTkl
obopynosaHus.

Ewe opauH, cBA3aHHBIN C
npeabayWwMM, nokasatens -
3TO KONMYECTBO HECHACTHBIX
CnyyaeB Ha MpON3BOACTBE.
3aech Mbl UCMONb3yeM COBEP-
LWEHHO Apyrue meToasl. [leno B
TOM, YTO Mbl aHanM3npoBann
CTaTMCTUKY MO BHEprocucTeMe
3a rofibl €e CyWwecTBoBaHus, 1
He 0BHapyXunm npsMon 3asui-
CUMOCTI MeX/ly NPOBOANMBIMIA
«TPaAVILMOHHBIMI» MEpPOnpUIsi-
TUSIMM NO OXpaHe TpyAa B pam-
Kax CyLIECTBYIOLMX MHCTPYK-
UM, U KONMYECTBOM HecyacT-
HblX cniyvaes. 03TOMY Mbi
BKJIOYMAN «@AMUHMCTPATUBHBIN
Pecypc»: NocTaBuMM NepcoHas,
OTBETCTBEHHbIN 33 OXPAHY TPy-
1, B 3aBUCMMOCT OT BbISIBNIEH-
HbIX HELOCTATKOB Ha paboumx
MecTax. Tenepb Henb3asi oT4M-
TaTbCs 32 NPOAENaHHYI0 PaBoTy
6e3 AOKYMEHTa O NPUHATBIX Me-
pax no HapyweHusiv. B peaysib-
Tare, y HaC YMC/O HECHACTHbIX
CflyyaeB Ha MpoM3BOACTBE,
BKJIOYasH [OYEPHUE MPeanpus-
Tnsa, cokpartunock ¢ 37 B 2002
rogy Ao BocbMu — B 2005 1.

UK HYXHO BbIIEPKMBATL O4EHD
4eTKO. NPV N3MEHEHNsIX NOrofb!
cymeTb 136exarb OTKIOHEeHWI
04EHb HEMPOCTO, MOTOMY HTO
CuCTeMHbIii OnepaTop KOHTPO-
NUPYeT pPexvmMbl BbIpaGoTKM
3NIEKTPOSHEPIUM, HO Y KOMMa-
HAM [1Ba HanpaenieHns GuaHe-
ca - 2NeKTpU4eckuin n Tenno-
BOWA. MO3TOMYy Ham NPULWNOCH
nopa6otarb Haj Tem, kakum 06-
pasom NporHo3npOBaTh M3me-
HEHWsI BHELUHWX YCNOBWIA, Npo-
Aymanu npoueaypb! Ang BCcTpa-
VBaHWS! B 3a[1aHHBIE PEXIMBI, 1
Tenepb Aaxe ctaHumm ¢ 6onb-
WNMN NMKOBLIMK AAManasoHamm
notpebnenus napa pa6oTaloT
Ha PbIHKE OCTATOYHO YCMELHO.
Ho Bce-Takn noka Tennosomy
GuU3HECy yaenseTcs MeHblue
BHUMaHWS, XOTA AN CTaHUWiA ¢
KOMGWMHUPOBAHHOM BbIPAGOTKOWM
9TO OueHb BaXHO. ECam Gbl Mbl
OpWEHTMPOBaNMCh Ha BbIPaboT-
Ky Teria, Hawm CTaHumn paGo-
Tanu 6bl B Gonee apdpekTBHOM
Ppexume, B TOM 41CAE N0 CXura-
HYIO TONAMBA, A€ Mbl MO NO-
Ny4UTb GONbLIYIO BKOHOMUIO.

— «MpKyTCK3HEpro» He pa3
3asBnIANo, 4TO BEAeT paboty
no cxwuraxmio X

Pycckuit nxenep, Net (8), 2006

TOMANBO N0 GONEE KOHKYPEHT-
HO¥A LigHe.

PasymeeTcsi, cxuras aHaun-
TenbHbIE 0GLEMBI YIS, Mbl CTaI-
kuBaemcsi ¢ npobnemamu no
CKJIaIPOBAHMIO 30/10LLNAKOBbIX
oTxooB. 310 TpebyeT 3Haun-
TenbHLIX 3aTPaT Ha OTBEAEHWEe
HOBbIX TEPPUTOPWIA, Ha BO3BE-
nexne namb 30n00TBanoB, Ha
CUCTEMbI 30M10yaaneHns 1 T. .
310 250-300 MnH py6neit B roa,
HeraTMBHOE BVSHUE Ha OKPY-
XKaloLLLYIO CPeAy, PacTyLme KO-
JIOTHECKME MNaTeXy 1 TaK Aa-
nee. MoaTomy OKONO ABYX et
Hazaj Mbl BUIOTHYIO 3aHSINCh
npo6nemoi ytuamnsaumm aTmx
OTXOAI0B, KOTOpble SBNSIOTCH
BECbMA LEHHLIM MaTepuanom
ANA PasNnyHLIX OTpacneit Npo-
n3soacTea. CoBMecTHO ¢ obna-
CTHOW aaMUHUCTPauMein Mbl
paapaboTanu nporpammy, cos-
f[anu aovepHee npeanpusTie
«MpkyTckaononpoaykt» nk 2011
rO/ly NNaHMPYEM NONHOCTBIO Ne-
pepaGaTbiBaTh €XErofiHblil Bbi-
XOZ, 30/1bl U NPEKPATUTL CTPOU-
TENbCTBO 30/100TBANOB.

Cpeav nepcnekTMBHbIX Ha-
NPaBfEHU N0 MCTONL30BAHMIO

yrne#, Beger M 310 K yAe-
weBeHnIo NPon3BoACTBa?
W xakue warn penawtcs 8

} puanos —
npumeHeHne B KavecTse noba-
BOK B UEMEHT, B Gannact ans
[I0pOT, ANIst MPOM3BOACTBA CTPO-

OTXOA0B OT MX CXNraHns?

— Bakynka yrisi - 970 oHa u3
OCHOBHBIX 3aTpaT KOMMaHWuu:
npv npopaxax 19 mnppa py6nei
nopsigka 5 mnpp py6nein Tpa-
TUTCS Ha yronb. Moatomy kone-
6aHVISI LIEH MOTYT O4eHb CEpbes-
HO OTPA3UTLCS HA BKOHOMMUYEC-
kux nokasatensx. C y4eTom

-C Ha oA
HBIii CEKTOP ONTOBOrO PbIHKA,
M3MEHWNCH NN PEXNMBI Pa-
6OTbI CTaHUMIA?

- Bbixop, Ha cBOGOAHBIN pPbi-
HOK MOBAWS, B NEPBYIO Oue-
peab, Ha paboTy Tennosbix
3NEKTPOCTAHUMIA,  MOCKOJIbKY
L1 HUX ANEKTPOJHEPI IS IBNS-
€T1cs, Mo CyTH, NOBOYHBIM NPO-
[lyKTOM, @ [aBHOE — BbipaGoTka
Tenna. C 1 mMas npowunoro roga
Mbl pab6oTtaem B pexume 6e3
OTKNOHeHWH, a ¢ 1 aHBaps 2006
rofia y Hac B OTAENLHOM pexu-
me paboTaeT kaxaas CTaHums,
CNefoBaTeNbHO, 3afaHHbIii rpa-

orp: O/f  KOHKYPEHLMM
NPeAOXEeHNA Ha  yronbHOM
pbiHKe, Mbl ¢ 2001-2002 ronos
3aHMMAEMCsl CXUraHeMm pas-
JAYHBIX YIIEA C TEX MECTOPOX-
AEHWIA, Ha KOTOPbIE HALLK CTaH-
UMM He  3anpOeKTUPOBaHbI.
BwTOre, ceroaHs Mol Moxem 3a-
MEHUTb MPOEKTHbIE YN Ha
70-80% 3a CHET HE3aBUCHUMBIX
NOCTaBLUMKOB. Mp1yem, Ha Kax-
110/ CTaHLMM Y HaC ONPoGoBaHO
nga-Tpu copta yms. Tem ca-
MBbIM, Mbl CHIXAEM PUCK OT BO3-
HUKHOBEHMS HECTABUNBLHOCTM
Ha PbIHKE W MPU 3TOM MMEem
BOBMOXHOCTb  MproGpeTaTh

marepuasnos, o6ora-
LLIEHIS) 1 NONYYEHMS! [IMHO3eMa.
Mbl  peanuayem WHTEPEeCHbIn
NPOEKT M0 TYWEHMIO MrHIHA B
MpkyTCcKOin 06nacTu: Kak BbiSiC-
HANW HALLM y4eHbie, AN Tyle-
HUA 3TOTO BIUAA OTXOAOB MMAPO-
NIM3HOTO NPOW3BOACTBA Halwa
30M1a NOAXOAUT HaWAYHLIMM 06~
pasom. B npowsnom roay pa6o-
Thi N0 TYLLEHNIO Havanmck. B pe-
3ynkTaTe, 3a CHET 3KONOTMYEC-
Kux nnatexein «MpkyTckaHepro»
Mbl U36ABNNEMCS OT HAKOMNEH-
Hbix 06beMOB 301kl Ha TOL-3, k
TOMy e MPeKpaLLIaeTCs BbIGPOC
B atmMocdepy NpoayKToB rope-
HUSI INTHWHA, @ 3eMNN BHOBb By-
LYT PEKYNILTVIBIPOBAHbI — Kak Ha
MecTe GbiBIEro 307100TBanNa,
Tak U B MECTax 3aXOpPOHEHWst
AurHUHa. W 3TO XOpowwiA npu-
Mep TOro, Kak MpoM3BOACTBO,
9KOHOMMKA, BKONOrUsS 1 COL-
anbHas NoMTIKA NPU rPamoT-
HOM NOAXOAE MOryT B3aMMHO
[0NONHSATL APYT ApyTa.

Russian engineer, Ne' (8), 2006

the employees started more
thorough monitoring of the
equipment operating modes:
the more efficient work of the
equipment, the more reliable
the whole system. In general,
reliable work of the equipment
is maintained by the purpose-
ful technical policy imple-
mented by the management
and engineering team of the
company. Along with the
existing approaches, there
has been developed a range
of new methods allowing
ensuring reliability of the
equipment operation.

Another important index
related to the previous one is
number of industrial acci-
dents. Here we use quite dif-
ferent approaches. We have
analyzed statistics of the ener-
gy system through the years
of its existing and seen no
direct relation between the
traditional methods of protec-
tion of labor in accordance
with the existing instructions
and the number of accidents.
That is why we use «adminis-
trative resource»: we made
our employees who are
responsible for labor protec-
tion dependent from the
revealed shortcomings on
working places. Now, no one
can report the work performed
without a document confirm-
ing the measures taken with
regards to violations. As a
result, number of industrial
accidents reduced from 37 in
2002 to 8 in 2005 including
statistics from subsidiaries.

— After entering the free
sector of the wholesale
market, did regimes of the
plants operation change?

— Entering the free market
influenced first of all opera-
tions of thermal power plants
since electric power for them
is a by-product in fact and the
main task is generation of
heat. From May 01 of the last
year we have been worked
without failure and from
January 01, 2006 each of the
plants operates in a separate

mode and, respectively, we
need to follow the set sched-
ule very accurately. When the
weather changes, it's rather
difficult to avoid any devia-
tions since the System
Operator controls regimes of
electric power generation
while the company has two
businesses - electricity and
heat. That's why we had to
work through methods of
forecasting changes in exter-
nal conditions and proce-
dures of integration into the
set regimes and now even
those plants with high peak
ranges of steam consumption
work successfully in the mar-
ket. However, the heating
business is still paid less
attention though this is
essential for the plants with
combined output. If we were
oriented to production of
heat, out plants would work in
more efficient mode including
fuel burning where significant
economy may be achieved.

— Several times «Irkut-
skenergo» made state-
ments that it burns non-
project coal, does it lead
to production costs re-
duction? What steps are
taken in order to utiliza-
tion of residue from the
coal burning?

- Coal purchasing is one of
the key cost objects of the
company: sales in the amount
of 19 billion rubles require 5
billion rubles for coal purchas-
ing. Thus, price fluctuation
may have very serious effect
on performance indexes.
Taking into account limited
offer competition in the coal
market, starting from 2001 -
2002 we practice burning of
coals from the minefields for
which our plants were not
designed. As a result, today
we can replace up to 70-80%
by products of independent
suppliers. And at each of our
stations we have tested two-
three grades of coal. By doing
this we reduce risk of instabili-
ty in the market while being in

position to purchase fuel at
more competitive price.

Of cause, when burning
large volumes of coal we face
the problem of the ash dump
storage. This requires signifi-
cant spending for allocation of
new territories, for ash dump
damming, for ash handling
systems etc. That requires
250-300 million rubles a year,
has negative environmental
effect, cause increase of envi-
ronmental payments etc.
That's why two years ago we
started dedicated program
aimed to utilization of those
residues which are very valu-
able raw material for many
industries. In cooperation with
the regional administration we
developed the program,
established the subsidiary
«Irkutskzolprodukt» and ex-
pect that by 2011 we will com-
pletely recycle annual output
of ash and stop construction
of ash dumps.

The most promising ways
of using ash dump materials
include their application as
additive agents to concrete,
road ballast, for production of
construction materials, refine-
ment and production of clay.
We implement an interesting
project aimed to lignin slaking
in Irkutsk region: as our scien-
tists found out, for slaking of
this type of hydrolysis process
waste our ash fits best. Last
year slaking jobs were started.
As aresult, at expense of envi-
ronmental payments from
«Irkutskenergo» we liquidate
the accumulated ash at the
Thermal Power Plant-3, in
addition exhausting of lignin
burning products into the air is
stopped, and the land will be
reclamated — both in the place
of the former ash dumps and
in the place of lignin burial.
This is a good example of how
industry, economics, ecology
and social policy may interact
together.
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KpoBeHocHbIE cOCyAbl SHEPreTUuKu Blood Vessels of Power Industry

OAO 'o»: nocne 3HeprooTpacnu Poccuiickoit 3aWmTa M aBToMaTMKa Ha Halwmx General data on JSC Vladimirenergo: After the reform of power industry of the Vladimirenergo, relay protection
peri W ceTesoit i (PCK). O i BuA OGbeKTax A0MKHA BINONHATLCA Ha Russian Federation this open-end JSC is a regional network company (RNC). Its and automatic equipment in our
Guaneca — (nepeaaya) M i 6ase MIKPOMPOUECCOPHOV TexHN- basic business profile is transportation (transmission) of electric power to natural objects must be performed on the

W iop! nvuam o6nacTy, yenyr K. BO3RYLHBIE MMHMN SNEKTPONE-
MO TEXHONOrMYECKOMY NPUCOEANHEHMIO K SHEPreTUYECKUM MOLLHOCTSIM HOBbIX pefay npu PemoHTHbIX pabotax u
noTpe6uTenei anekTpoaHepruu. Mp UK nan), npu pexoHCTpYKumsix N3N Hanpsi-
xeHnem 0,4 kB Gynem crapatbes
BLINONHUTL CAMOHECYLLMM M30NM-

base of microprocessor  equip-
ment. During repairs and recon-
structions of air power lines with
voltage 0.4 kV, we will try to use

and legal persons of the Vladimir Region and provision of services on technological
connection to power facilities of new electric power consumers. The extension of
electric power lines (EPL) which are situated in the area of responsibility of
Vladimirenergo is 21,000 km, with voltage 110 kV and lower.

(
0», — 21 TiC. KM,
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HanpsixeHuem ot 110 KB 1 Huxe.

Mpeanaraem BHUMaHUIO M-
TaTeneil UHTEPEBIO C reHepank-
HbIM AupekTopom OAO «Bna-
AMMUP3HEpPro»
MAPTbSIHOBbIM.

BaneuTuHom

STUM MPUOPUTET PasBUTUS SHep-
rO06LEKTOB PYKOBOACTEOM OAO
«BnanMMUPIHEPro» OTAAETCSH Ce-
TAM BbICOKOro knacca Hanpsixe-
His — 110-35

poBaHHbIM NPOBOAOM (CHIM) ¢ pac-
YETHBIM CPOKOM CNyXGbi He MeHee

Kie, NPUCNIOCOBEHSI K yCTOBIAM
Braaumipckoii o6nacty, Tem Go-
nee, B i1 CeKTOp SKOHOMM-

- A Kakue pe-
WeHus NpUHAMAIOTCR Ans Bbi-
noNHeHus 3Tux 3apay B sawem
pernone? Beas He cexper, 4To

K11 06NACTI MPUXOASIT HBECTOPbI,
n OAO «BaguMMpaHEPro» AOMX-
HO CAenaTb MakCUMyM BO3MOXHO-

Further: Interview with Mr.
Valentin Pavlovich Martyanov,
the Director General of JSC
Viadimirenergo
~ Valentin Paviovich, please
list the priorities of technical pol-
icy of the regional network com-
pany that is JSC Viadimi

bility for supply of such goods as
electric power is also born by
municipal enterprises of electric
power networks. In this connection,
the leadership of JSC Viadimir-
energo considers networks of high
class of voltage — 110-35 KV as the

— Main directions of our techni-

priority in of power
objects.

self-carrying insolated wire (SIW)
with estimated service life not less
than forty years. That is, our techni-
cal solutions are rather flexible,
adapted to the conditions of the
Viadimir ~ Region, ~ moreover,
investors are coming to the real sec-
tor of economy of the region, and
JSC Viadimirenergo must make
every effort for uninterrupted and

aHepr ro ana peColinoro v kaseor- cal policy have been determined by — And what technical deci- ~ Nigh-quality supply of power to
notpeGuTeneii Ana PAO «ESC  SOMNOT0 CHAGKSHAR 1x SneKTpo- the leadership of RAO EES of Russia  sions are passed for implemen-  them- .
Poccun» u ero no4epHmx komna- prven. (Russian JSC <Unified Power tation of these tasks in your — Are you able to give the

Huii — 9T CTpaTermyeckoe Han-
pasnenue B pa6ote.
~ Takvx peweHuii 10BONLHO

~ Bbl mMoxeTe HasBaTe Ha-
ubonee kpynHbie UPMBI, KOTO-
pble pasmelyaoT csou npon:a-

MHOTO, Ha3oBy WL
Hanpumep, KOHCTPYKLWS OTKDBITHIX
PacnpenenuTeNbHLIX  YCTPOCTS
noactanumii 110-35 kB pomkwa
BLINONHATLCA HA /IEra30BLIX BhIK-
niovaTensix. OHN MOXapo- 1 BIpbI-
B0Ge30NACHSI, SIBAAIOTCA GHICTPO-
NeViCTBYIOWMMN, Y HUX BbICOKas!
OTKIOYAIOWIAR CTIOCOGHOCTS, 6OMb-

TeppuTopun BnagnmnpcKoi 06-
nacTH, M COOTBETCTBEHHO HYX-
Aatorcs 8 yenyrax OAO «Bnagu-
MupaHepro»?

- PagymeeTcs. OT0 asCTpuii-
ckas dupma «BuHHepGeprep» —
npoussoauTens Kvpruya. Ceitvac
OHa CTPOWT 3aBOA B KnpXauckom
paiioHe Halueit 061acTi. AKTUBHO

Systems of Russia») and the JSC
Interregional Distributing Network
Company (MRSK-1). Our priorities
include the modernization of power
network branch, technical re-equip-

region? It is not a secret that reli-
ability of power supply to cus-
tomers is a strategic direction in
the activities of RAO EES of
Russia and its subsidiaries.

~ There is rather a lot of such
decisions, Il list only the main. For
instance, the construction of out-
door switch-gears of 110-35 KV
substations must be performed
with sulphur hexafluoride switches.
They are fire- and explosion-safe,

names of the largest firms which
arrange their production facili-
ties in the territory of the Viadimir
Region and respectively need
the services of JSC Viadimir-
energo?

— Certainly. This is an Austrian
firm Winnerberger, a manufacturer
of bricks. Nowadays, it is building a
plant in the Kirzhach district of our
region. Also the Turkish firm BEKO,
a manufacturer of household

- , Ha-  woit pecype, a n r
30BUTE 7 nepvop, paboTaeT u COTPYAHU4AET C HaMu they are swiftly operating, having ~ €duipment, actively works and
KO/ monuTMKM permoHanswoi et 20-25 neT. A Ha 3akpuiTeix v TYPelkas dupma «BEKO» —npoua- high switching-off capability and ~ CoOPerates with us, as well as the
GCeTesoli KOMNaWuM, KaKOBO/  KOMMNJEKTHbX  pacnpeycTpoii- ~ BOAWTENb GLITOBOA Texwuku, Ty- large mechanical resource, and ~ 1urkish firm Westel. The Craft
sensercs OAO «Bnapumup-  CTBax6-10 KB AOMKHbI NpumensTs-  PEUKas dupma «Bectan». Kopno- period between their repairs is ~ 00ds corporation, which acquired
aHepro»? C BaKyyMHble BbiKIoNaTe M. paunsi «Kpadpt dyac», kotopas 20-25 years. And vacuum switches  the Stolwerk firm with its well-

~ MagHble KaKkux npo- npwoﬁpena WDMyﬂLUmnbsepknc known brands such as the

LUGiA TEXHVHECKOI NONMTUKY Onpe-
Aenembi pykosoacTeom PAO «ESC
Poccum» 1 OAQ «Mexpervonass-

MK, Kak wokonaz «Anhnenrunhp\»

ii BB yxe
7n B XoB€e paGoT o MOAEPHU3A-
m i «Bna-

Huveckoe

cetesan
Komnakmsi> LieHTpa 1 CesepHoro
Kaskaga» («MPCK-1»). Hawu npu-
opuTeTbl — BTO MOAEepHU3aLVs
9NEeKTPOCETEBOrO XO3ANCTEA, Tex-

~ 3akynku TexHukn 1 060pyno-
BaHA y HaC NPOXOMAT Ha KOHKYPC~
HO OCHOBE B COOTBETCTBUE ©

CKOE NPOW3BOACTEO Ha TeppHTO-
puv Haweii obnactu & r. MeTywki
W, ECTECTBEHHO, HYXAAeTCs! B Ka-
YECTBEHHOW W HaaexHoi nopade

N AR 3TOO NPOV3-

XeCTKMU coseta
PAO «E3C Poccum».

KOHCTPYKLUA GHEPFOOGLEKTOB Pe-
rnoHa. [Ansi npodeccuoHanos He
CeKper, \To fiaxe ecnu cospaTh

TM0STOMY Mbi yCTaHaBnMBaem Ho-
Bbie  BLIKMIONATENN  PadUuHbIX
bupM-npou3BOAMTENet: OTedeCT-

BoACTEA. TO €CTb NOTPEGHOCTb B
HawWwWX ycnyrax pacter. Jlomxen
0c060 0TMeTUTL, 410 OAO «Bnaan-
MVMPOHEPro» aKTUBHO NOAAEPXU-
BaloT per snact. Ha-

HOBbIE T

O €CTb MOCTPOMTL HOBbIE BNEKT-
POCTaHLMK, HO MpU 3TOM He pa3-
BUBATL CETEBOE XO3ANCTBO, TO
noTpeGUTeNt  3NEKTPO3HEPTHtio
MOXET 1 He NOyHWTh. Beab Hauwm
0BbeKTbI — 3TO HEUTO BPOAE KPO-
BEHOCHBIX COCYAIOB MO KOTOPHIM
QNEKTPOIHEPrus AOXOANT 10 KaxX-
[OT0 KOHKPETHOTo NpeanpusTs,
[10 Kaxoro KOHKPETHOTO Aoma.
Mpy 3TOM HAfO YYMTHIBATL CriELM-
UKy CTPYKTYDbI 3HEprocHaGxe-
Hus noTpeGuTeneit. 4to kacaetca
GUMNECKIX JL, TO OTBETCTBEH-
HOCTb 3a NOCTABKY TAKOTO TOBApa,
Kak BneKTPOBHeprus,

MyHMUMNaNbHbIe
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HecyT n
npeanpusiTus
aneKTpudeckux ceteil. B casian ¢

BeHHBIX 1
anerasossie — GUPMs! <CUMEHC>,
BakyymHbie — dupm «lUnaiinep
SnekTpuk» (DpaHuws), «<Taspuna
BnexTpuks (Poceus). C uHxeHep-
HOiA TOUKM 3PEHNS MIOKA ELLE PaHO
OBOPUTH, KakiuM GvpMam cTout
oTnaBaTh npeanouTeHNe. ATo Gy-
AeT HekoppekTHsIM. O6opyaosa-
HUE IONXHO OTPABOTaTL HECKOIb-
KO NIET B HENPOCTLIX KMMATHYEC-
KX ycnosusx LlenTpansHoin Poc-
CUM, U TOTAA Mbi CMOXEM NPOaHa-
NM3MPOBATH €ro TeXHMUEcKMe Ka-
4ecTsa, a NoOTOM cAenarb onpenae-
neHHble BbiBOAbl. Ecnm xe o6pa-
TUTBCA K APYrUM HANPasneHusm
TexHudeckon ctpaternn  OAO
«BNamuMUpaHEpro», TO peneiinas

npUMep, B agMUHUCTpauMu Bna-
[AVMUPCKOIE 0671aCTI CO3AAH KOMM-
TeT N0 BHEpreTMYeckoi NONUTIKE,
C KOTOPBIM Mbl aKTUBHO COTPYAHM-
yaem. B 3aK/OMEHME CKaXy, YTO
konnekTs OAO «BnaaumupaHep-
rO» B HEMPOCTbIX YCNIOBYSX AENaeT
MaKCUMYM BOSMOXHOrO Ansi Ha-
NEXHOT0 CHAGXeHUs anekTpoo-
Heprueli cBoux noTpeGuTeneii. Kak
ckasan npefcenarens npasneHus
PAO «E3C Poccun» A.B. Yybaiic:
«EcTb Takas npodeccusi — Poauy
ocsewarb»!
KoHTaKTHble TenedoHb!
(4922) 21-57-61; 21-55-34;
O6wumii e-mail:
viad@vladen.elektra.ru

ment and reconstruction of power
objects of the region. It is not a
secret for the professionals that
even if one creates new generating
capacities, that s, builds new power
stations but without developing net-
work facilities, a customer may even
not receive power. It is so because
our objects are something like blood
vessels via which electric power
comes to each specific enterprise,
each specific house. At the same
time it is necessary to take into
account the peculiarities of struc-
ture of power supply to customers.
As to natural persons, the responsi-

intends to

must be applied in |ndocr and fac-
of
e}

s o,

— Switches of what manufac-
turers have been mounted by you
in the course of works on mod-
ernization of network facilities of
Viadimirenergo?

— Purchases of appliances and
equipment are performed by us at

basis in

expand  production of confes.
tionery in the territory of our region
in the town of Petushki, and, natu-
rally, requires high-quality and reli-
able supply of power for such pro-
duction. So, demand for our ser-
vices is growing. | must especially
note that OAO Viadimirenergo is
actively supported by regional

with strict of the Board

authoriti For instance, within the

of RAO EES of Russia. So we mount
new switches of various manufac-
turing firms, both domestic and for-
eign, for example, sulphur hexafluo-
ride switches by the Siemens firm,
vacuum switches by Snider Electric
(France) and Tavrida Electric
(Russia). From the point of view of
engineering, it is too early to say
what firms should be preferred. It
will be incorrect. The equipment
must work for several years in not
simple _climatic conditions of
Central Russia, and then we will be
able to analyze its technical merits
and then to make certain conclu-
sions. And if we refer to other direc-
tions of technical strategy of JSC

of the Viadimir
region the Committee for Power
Policy has been created, with which
we are actively cooperating. Finally,
I want to say that the collective of
JSC Viadimirenergo, in rather diffi-
cult conditions, does its best for
reliable provision of power to its
consumers. As noted Mr. A. B.
Chubays, the Chairman of the
Board of RAO EES of Russia,
«It does exist such a profession, to
light up the Motherlands.

Contact phone numbers:
(4922) 21-57-61; 21-55-34;
Common e-mail:
viad@vladen.elektra.ru
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9KOHOMMHECKAS OTBETCTBEHHOCTb NMOTPEEUTEJIEHA
3A NMOKA3ATEJIU KAMECTBA JIEKTPOOHEPIMM

3asapa ABAY/UIA3SIHOB,
reHepansHbIi ANPEKTOp
OAO «Cetesas komnanus»,
AoueHT Kazanckoro

Leiictsyioume &
depepauny 3akoHOAATENbHbLIE W
HOpMaTUBHble TpeGoBaHus OTBET-
CTBEHHOCTb 3a cObnioAeHNe noka-
3aTenei Ka4ecTBa ANEKTPOIHEPrUN
BO3NAraioT Ha aHeprocHabxatwoume
opranusaunn. B ycnosusix paspae-

o noak! K TOWA Xe
obuweit Touke, ByayT HeCTW ywiepb OT yxyAweHus
MNK3, koTOpPbIN AOMKEH GbITb CKOMNEHCUPOBAH «BU-
HOBaTBIMU> NOTP . Moatomy

nsetcs uenecoobpasHoii paspaboTka MeToAvKK
B3aMMOPACYETOB, KOTOPbIE OMKHBI BbITb NPOCTbI-
MU, MOHSITHBIMU BCEM Y4acTBYIOWMM B pacyeTax

NEHNA 3NeKTPO3Hepr i oT-
paciM Ha oTaeNbHbIE BUABI AEs-
TENLHOCTM: reHepauusi, TPaHCNopT
9NeKTPOBHEPIYN, ee COLIT FaBHbIM
[EeNCTBYIOWMM  IMLOM, OTBET-

n b MPU BTOM COOTBET-
CTBME GUBMHECKAM NMPOLECCAM, NEXALLMM B OCHO-
Be nnatexeii. U3 atoro cneayer, 4to ecam Gyaer
npeanoxena hbopMa yueTa BusiHUS NoTpeGuTenei
Ha K3 (B OTHOWEHUN BO3AEMCTBUS BbICLIMX rap-

nepesa no
QNEeKTPOBHEprMM 33 KAuecTBo
9NeKTPOSHEPrMM, NapameTpbl On-
TUMansHoW paboTbl 3nekTponpu-
EMHUKOB  CTAHOBSITCS ~ CeTeBble
pacnpeaenuTensHsle KOMNaHuu.
CocTas napameTpos, onpeaensi-
1OWMX BNIEKTPOSHEPIMIO KaK Ka-
yecTBeHHylo, onpeseneH [OCT
13109-97, KoTOpbIi ycTaHaBnmea-
€T N0Ka3aTenu 1 HOPMb! KavecTsa

rocyaapcTeeHHoro QNEeKTPUHECKON BHepPrun B 9NeKT-
aHepreTuyeckoro PUYECKIX CETSX OBLLEro HasHade-
yHuBepcuteta HUSI NEPEMEHHOrO TPEXdAsHoro 1
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oaHOasHoro Toka Yactoron 50 My
8 TOYKaX, K KOTOPLIM NMPUCOEAVHSIIOTCS BNEKTPU-
HeCKMe CeT, HaXOARAWNECs B COGCTBEHHOCTY pas-
JMYHBIX MOTPEGUTENEN INEKTPUYECKONA BHEpPrum
VNN NPYEMHUKN BNEKTPUHECKOI SHEpruu (TOuKN
06LIero NpUcoeanHeHNs).

HekoTopble NoKasaTenu KauecTBa aneKkTpo-
aHeprum (MK3) Takue kak 4acToTa, ypoBEHb Hanps-
XEHWSI, BOBMOXHO KOCBEHHO KOHTPONMPOBAT C NO-
MOLLBIO LUTATHBIX N3MEPUTENbHBIX NPMGOPOB, UMe-
IOLLMIXCS B BIEKTPOYCTAHOBKAX BEKTPUYECKMX Ce-
Teit. KOHTPOIL APYrIX MOKa3aTeneil, Takmx Kak BhIC-

MOHMK), dak-
TODAM, TO OHA HE OBAIATENLHO CTROO AOIKHA CTa-
BITb B COOTBETCTBIE MATEMATUHECKYIO OPMYNY 1
NNaTex — AOCTATOYHO YHETA OCHOBHBIX BIMSIOLIAX
$akTopos..

TeopeTuyeckun Npeanonarasi BO3MOXHOCTL B3a-
VMIMOPaCYeTOB, CNIEAYeT CYATATLCS C IKOHOMUYEC-
KAMM PEanusiMU: OTCYTCTBYIOT MPEUEAeHTbI, No
KpaiiHeii Mepe, B SHepreTvke Poccuiickon depe-
pauvn, Takvx B3aNMOYBSI3AHHBIX MIATEXENA: OAHO
IOPMAMIECKOE NMLO MAATUT 3a TO, 4TO B HEBNAro-
NPUSTHOM PeXVMe NUTaHMs PaGoTaeT TeXHONOr-
yeckoe 060pyAOBaHWe APYroro lopuAMYEcKoro
nvua.

Koraa peyb naet 06 3KOHOMMYECKNX OTHOLLEHU-
AX Mexay aHeprocHaGxalolueit opraHusauvein u
NOTPEBUTENsIMIN BNEKTPOBHEPIUN, B HaCT pasfe-
NEHUsi MEXly HUMM OTBETCTBEHHOCTY 3a yXyawe-
Hue MK3, noMMMo oueHkv AONeBoro Bknaaa noT-
pebuTeneii ([1BMM) No kaxaoi rapMOHUKE B OTAENb-
HOCTU, AOMKHA BLINONHATLCS OLEHKA W NOo 0bLiemy
BO3AENCTBUMIO BCEX rapMoHuk. HeoGxoauma snon-
He NOHSATHas BCEM CTOPO!

Kam aToro mpouecca no ouewke ABIM. Oueamnno
4TO 7O JIONXHA BbiTh HEKas VHTEr panbHas oLeHKa,

wwe
1 TOKa BO3MOXEH TOJILKO C NPUMEHEHWNEM CrIeL-
anbHbIX NPUGOPOB.

KaKk W3BECTHO, HANMYME BBICLIMX FAPMOHMYEC-
KX B ceTeBoM o6yc-

B KaecTse KOTOPOiA 8 cornacum ¢ FOCTOM MOXHO
b y
[DanbHOCTU KpUBOW HanpsxeHus K.
B ocHoBe pasaenenvs OTBETCTBEHHOCTU A0NX-
Ha flexaTb OGLeNPU3HaHHasi AOrOBOPEHHOCTb,
B cBORIN OCHOBE TeXHUECKyI0 Leneco-

NIOB/IMBAET KaK AONOMHUTENbHBIE NOTEPU INEKTPO-
9HEpriM, TaK 1 HEeyAOBNETBOPUTENLHEIE PEXUMBI
paboThl 3NEKTPONPUEMHUKOB NoTpebuteneit. B yc-
JIOBUSIX PHIHOHOI SKOHOMUKIA CTAHOBMTCS aKTyalb-
HOM 3aja4a pa3paboTky IKOHOMUHECKUX OTHOLIe-
HUl MEXAlY NOCTaBLINKOM anexrpoaueprmn n ero
notpebutensMn B OT

0 nocTpo-

wTh cMcTeMy ouekn [IBM 1 COOTBETCTBYIOLLYIO

cucTemy WTPadoB HA OCHOBE COCTABASIOUIMX KO-
Ta K, TONBKO OT

HOro cocTasa rapMoHuk. Mpu 3TOM wTpadHbie

CaHKLAM 0MKHbI AGICTBOBATL TONLKO HA MHTEPBA-

ne ITeNbHOCTU Bbixoaa MK3 3a ponycTu-

nokasareneil ka4ecTsa anenpoaueprmm no Hanu-
HMIO M YPOBHIO FAPMOHMYECKMX COCTABASIOLVIX.

K HacTosiuiemy Bpemenu paspaboTaHa meToam-
Ka onpezeneHnsi GakTUHECKOro BKIAA OTAENBHBIX

Mblit AnanasoH. Mockonbky notpebutenn paéotaot

110 CBOMM TEXHONOMMYECKIM PEXVMAM, K KOTOPBIM

v npvessaHa pabota npeoGpasoBaTenbHbIX yCTa-

HOBOK, NapameTpbl Ha4ana u KOHUA WTPagHOro uH-

Tepsana [OMKHbI GUKCUPOBATLCS ANS KaXAOrO
n

aboHenTa vHTer-

NOTpEBUTENeil B YPOBEHL HECUHYCOMAANBHOCTY 1
pyn Ha ypoBHe

Lero fokyMeHTa. [peCTaBNREeTCS, YTO <NPOU3BO-

AWTENV> BLICWIMX FAPMOHMK, BAWSIOWME “epe3

obLylo anekTp cetb Ha abo-

panbHbIE 3aBUCMOCTY koadduLmenTa K oBbscHs -
10TCA M3MEeHeHUeM pexnumoB paboTel Npeo6paso-
BaTeneii Ha MHTepeanax pukcaumn NK3 u nocTassT

HEHTOB, AOAXHI HECT 3 3TO KOHO yio oT-
BETCTBEHHOCTb. OfIHAKO Heobxoauma MeToanyec-
Kan 1 NpaBOBAs OCHOBA ANA PA3PAGOTKM MPaswn
Hayucnenns wrpados Ha cospaio-

y wrpada B OT 3HepronoT-
pebnenns. U3 BCEro BbILIECKA3aHHOTO ClleayeT, 4To
9 BBEIEHNS pacueTos no ABM Heobxoauma op-

Lux nomexy & ceTu. Mpuiem, ykasamHas cuctema
WTpad 0B A0KHA CTUMYINPOBATH YCTPAHEHWE NOT-
PeBUTENEM NPUNUH CHIXEHUS KAYecTBa aNeKTPO-
oHeprim. 10 yCTPaHEHUS yKa3aHHbIX MPUUUH BCe

T AsTOMaT cuctem ynpas-
NEHVsi ONPeAENEHNs U KOHTPONSH KAauecTsa aNekT-
PO3HEPrvK C OXBATOM BCEX NoTpebuTenen, umeio-
LMX 3NEKTPOYCTAHOBKM C BAMsHMEM Ha MK B
KOHTPONMPYEMOM CETEBOM yane.

Russian engineer, Ne' (8), 2006

CONSUMERS' ECONOMIC RESPONSIBILITY

FOR ELECTRIC POWER QUALITY

Existing legislation of the Russian Federation
makes the energy suppliers responsible for elec-
tric power quality. Before the electric-power
industry was unified from production to consump-
tion, but now it is divided by production, transmis-
sion, distribution and other kinds of activities, and
the main party, responsible for power quality and
optimum operation are the network distribution
companies. GOST 13109-97 defines the power
quality parameters for general-purpose AC three-
phase and single-phase power networks of 50 Hz
frequency in connection points with the consumer
power networks or electric terminals.

Authorized measuring units, included in elec-
trical installation, can indirectly control some
power quality parameters, such as frequency &
voltage level. Other parameters, like higher har-
monic components of voltage and current, require
special measuring units. In OJSC «Network
Company» of Tatarstan Republic they use
«Resource UF2M» measuring units.

As everybody knows, the availability of higher
harmonics in network voltage is responsible for
both additional electric losses and unsatisfactory
end terminal operation. In market economy, both
power suppliers and consumers shall be respon-
sible for the power quality, including availability
and level of harmonic components.

Now there exists a method of definition of vir-
tual input of single consumers into the voltage

non-harmonicity and unbalance level, which is
adopted legally. It comes out, that the «suppliers»
of higher harmonics, influencing other consumers
via common electric network, shall bear econom-
ical responsibility for that. Hence, there should be
a methodical and legal basis to develop penalty
tariffs for consumers, blanketing the network.
Besides, the penalty system shall inspire the con-
sumer to eliminate the reasons, lowering the
power quality. Before such elimination, all other
consumers, switched to the same point, shall bear
losses from power quality degradation, which
should be covered by the «guilty» consumers. So
the developed calculation system shall be simple,
clear to everyone and linked to the physical
processes behind it. So to estimate the con-
sumer's impact on power quality (from the point of
higher harmonics), it is enough to consider the
main influencing factors.

While theoretically considering the possibility
of such charges, we should take into account the
current economic reality: there are no such prece-
dents, at least in the Russian Federation; one legal
entity cannot compensate unsatisfactory power
delivery to another legal entity.

Considering the division of responsibility
between power supplier and consumers for power
quality deterioration, it is necessary to estimate
both the share of each consumer in each harmon-
ic and total influence of all harmonics. Itis neces-
sary to develop common clear methods of esti-
mating this share. It should be some integral esti-
mation, using voltage waveform distortion factor
(K), in accordance with GOST.

Division of responsibility shall be based on uni-
versally recognized agreement, considering tech-
nical expediency. It would be more reasonable to
base the responsibility share estimation and the
relevant penalty system on K factor, depending
only on own harmonic composition. Penalties
shall be applied only for the interval, when the
power quality parameters were out of permitted
range. As all consumers have different technolog-
ical regimes for their transformation equipment,
start and end of each penalty period shall be fixed
for each consumer individually. The received K
factor integral dependencies come from change
of transformation equipment operation under dif-
ferent power quality parameters and will tie the
penalty size to power consumption. Basing on the
aforesaid, estimation of consumer's responsibility
requires Automatic control system for definition
and control of power quality, covering all con-
sumers with electric installations, influencing the
power quality at a certain network station.

Edward ABDULLAZYANOV,

General Director of 0JSC «Network Companys.
Assistant Professor of the Kazan State
Energetic University
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OGecneveHne KavecTBa
nonarox FTH

Ha P a

NPOM3BOACTEA M SKCNNYaTayuK

CHETEMA MOHHTOPMNIA v‘p..m cTpyxTypa
= =
W KavecTsy Vposens 1
Pa3BnTHE CHCTEME MOHHTOPMHIR £l MOHHTOPHHE
~ PAIBATAR CTRYKTYPA CHETEMM MONHTORMHIA; IHCNAYATALMOHHBIX

~ HOBHIR ANTOPHTH (YHHIMOHNPOBIHHR < ocobenHocTed
Pa3ENTON CHTEML MOHUTOPHHIE; razoTypeMHHLIX

nABMratened
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MokpbiTua nonarok ryp6m| HaAEXHOCTb U pecypc

Bnagumup JIECHUKOB
(Viadimir LESNIKOV),

AvpexTop 000 «TYPEOMET>, foKTOp
TEXHIMECKVIX HaYK, ACHCTBUTENbHbIT

aner AVH um. A.M. [poxoposa.

BbiNyCKHYIK Kacheapl TepMooBpaGoTKH

1 utsukn merannos YITY-YIW, agTop Gonee
120 nevartbix paGot, umeer 36 aBTopCKux
cauaeTensCTE 1 natenTos PD,

naypear npewmu Mpasutenscrea PO

B OBRACTH HaYKY 1 TEXHIKH, HayHHbIX MPEMUii
um. [1.A. Conosvesa, B.S. Knumoea,

B.E. [pyM-[DXUMaiin0. [104€THIii BbINYCKHIK
YITY-yIin.

Banepuii KY3HELIOB
(Valerii KUZNETSOV),

samectutens anpexropa 000 «TYPEOMET>,
[IOKTOD TEXHUHECKVIX HayK, AEJCTBUTENbHbIT
“neH AKaLEMUN UHXEHEDHBIX HayK

M. A.M. lTpoxoposa. BbinyCKkHYK Kadeapbi
«Tepmo0GpatoTka 1 PU3MKa METanN0E
YITY-YIIM, agTop Gonee 100 HayibiX TDYAOS,
32 aBTOPCKUX CBUAETENbCTEE 1 NaTeHTOB PO,
Jiaypear npemun Mpagutenscrea Pd

B 0G/1aCTH HayKi 1 TEXHUKiA, Hay HBIX TDEMMii
um. [1.A. Conoseesa, B.51. Knumosa,

B.E. [pym-[pXumaiino. [To4eTHbiii BbinyCKHiK
YITY-YIIn.
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OBLUECTEO C OrPaHWYEHHON OTBETCTBEHHOCTHIO
«TYPEOMET» Gbino y4pexaero & 1992 rony (CI‘I CoB-

OGHOBHbIE Hay4HO-TEXHUYECKME PeaynbTaTbl, Nony-
uenrbie 8 000 «TYPEOMET> ¢ 1993 roaa 3akniouaioTcs
B CneayloLem.

Lina i HOBOO Ha
OCHOBE TEXHONOTUYECKOTO 1 AKCTYATALOHHOTO MOHI-
TOPUMHra 1ccneaoBaHa CTPYKTYpHas 1 gpa3oBas crabuib-
HOCTb MOHOKPVICTanbHbIX Grinasos KC-32BM v XKC-36BM.
cnnasa
C32BM npu BLICOKVIX TEMNEPATYDAX 1 HArpy3Kax NoKa-
3a0 ero CKNOHHOCTb k 06pasosaHmio TMY-das: Habnio-
naeTcs suinenenue (1, R) - daa CTOXHOTO XAMIGCKOr0
cocasa Ha octose Ni, Co, W, Re, Mo,
Voanenosaril Tokkas cTpyKypa, ¢33()BbM coctas u
0 Mo-
HOKPUCTANIMYECKOTO Crinasa >KC 368 MonyyenHbie
PexiM Tepmo-

06paGoTKM CrNABOB.

OcoGenHo akTy runwa P
TanbHbie IONATKN C TPAHCNUPALMOHHON CHCTEMOV OX-
N@XAEHUS: CO CROXHON CUCTEMON BHYTPEHHEI MonocTH,
TOHKOVi TPAKTOBOW CTEHKE (~ 1 MM) U PA3BUTOI CUCTe-
MO¥A TOHKIX OTBEDCTH (~ 0.5 MM).

Lina cnnagos, niery Re

TexHonorus
noacnos, oGecneuvsaioulero nonysetue L perna-
MEHTWOBBHHOTO COCTaBA. OONEAZIOIX BHCGKOH

v W (ba3osoii CTat!

Wit 0OpBa0BANAE TV (b3 npw SKGHAYATAA

Pa3paGoTatbl HayuHbie OCHOBLI JorcToyposan

3aLNTHBIX
MOBEPXHOCTN OXN@XAaemMblx NONaTok TED, ¢ 60nblMM
pecypcom patotsi.

[ina nonatok TBJL asnauvonHbix T/} M3 cnasos
XC-26BM, KC-32BM, XC-36BU cosmectro ¢ ®IYN
BIAM, OAO «Agvazsuratens» u M 3MKB «[porpeccs
CKONCTDYMpORAHS GAEAYOLC 3aUMTHIE MOKpHTH

MecTHoe «Typ6o-
MeT»), PerucTpaLyonHiii Homep 2592.15.

OCHOBHBIMM HaNpPaBneHNsMN ero paGoTs! FBNS-
torcs:

BEHHasa [nes no
Konmpymnoaawo JAUTHBIX NOKPITUI NOMATOK TYPOH
an aTaKkxe pasp:
KA TEXHONOYIA HEHOGEMA NOKPLTAR;
MOHVTOPMHI TEXHONOTUMECKOIA 1 JKCTNYaTALMOH-
HOJA MOBPEXAEMOCT NIONATOK Fa30TYPOMHHBIX ABHra-
Tenei;

TN (Th, CrA1)+CLlI'I '2 (Boan-o (Bn);

— LM (A, CrA1) + CAN-2 + BCAN-16(BIM) (BCAN-
18 (BM)):

11 nonarok TBJL CTaLMOHapHbiX (aHEpreTueckmx)
I'T/} U3 KOPPO3MOHHO-CTOIKX Crnasos HC-70YBU, HC-
88BY, YC-104BM coemecTHO ¢ M1 «MawwnpoexT> i OAO
HMO «CatypH»
NOKpBITHS:

~TLM (CoA1) +CAN-1 (CAN-6);

— LM (CoA1) + CAM-1 (CAM-6) + KAN-1;

. TexHonoruit 0 pe-
MOHTa NIONATOK, BLIPAGOTABLMX NTHBI PECYPC, NS UC-
MO/1b30BaHI B CTALMOHAPHEX TYGMHaX.

ecypca n rasoryp-

6unHbix Asurateneii (ITA) yCIOXHAETCS B CBA3N C

HenpepbIBHbIM POCTOM Pabo4uX TeMnepaTyp, AMHa-
n Harpy3ok.

BBICOKMIT
KIB u SKOHOMM4HOCTs, OnpenenseTcs BoIMOox-
HOCTBIO CO3AaHMs paGoyesi nionaTkn rypﬁmm BBICO-

can-1,can-2, can-6,
BOAN-9 (Br1). BCAN-| 16 (Bm, BCAMN-18 (BN) varoosT

A0M Ha MAM-1, a
Kopeniney KAP-T (Z105sOn) 7EKTDOMMON4CEMM o-
TOROM Ha yoTaHOBKe Y3-175M. Bbicokas pasoTocno-
COGHOCTL JALUMTHBIX MOKPBITMA MOATBEPKAGETCA WX
MHOrONETHeiM aKCnnyaTaumed.

Bnepsble B OTEYECTBEHHON NpakTuke paspaboTaHbl
PEXVMbI 1 TEXHONOTWA TOPSIMEr0 U3OCTATUHECKOro
npeccosanuta (FVM) AR YCTPAHEHWS AUTEVHOM MUKPO-

8

mn nonarok ¢ UM no-

Koro (TB),
M BLICOKO#
Mom pacroge oxraxaaIOLIero Goanyxs, Moo 663

ckasars, 470 paGoeii
nonarku TBJ] onpeaenser cospemenui yposens

BLICHIO WX HAAEXHOCTb U AONTOBEHHOCT B ABA-TPY Pa3a.

Peay/isTaThl paBoT BHEADEHb! B CEPUIHOE NPOM3BOA-
CTBO NPU UAOTOBNIGHUM PABOYMX 1 COMIOBHIX NIONATOK
¥ M1C-90A,

HOw i, i, mare-
in

]
PpewaeTcs, Kak IPasunio, KOHCTPYKTOPaMM 1 Mare-
puanosesamm coBMeCTHO.

m Gospewerix A veTaeproro nokores pa-

1C-90A2 (cavoneTsi U1-96-300, TY-204, TY-214, WN°
76M), I-18T, [1-436 (camonersi AH-124, TY-334), cy-
Roseix Asvrateneit AB-71, [5-90, AT-80, craumonap-
HbIX [iBUraTeneil Ans rasonepexkaqnBaloLmx arperaros

-12I'I rTy-16M, rTy-10M, AX-59, IJ,P 59 nsurare-
3P, Y-

Gouas nonatka TBJl 3
HnKenaBx oyhepcnnason OKC.26BY, XC.52BM. KO-
36BM, YC-70YBY, 4C-88BM) METOAOM TOMHOTO NUToR
110 BLINNABNAEMbIM MOARNIAM 1 AOMXHA UMETh 3aLUMT-
HOE NOKDHITHIE Ha HapyXHOIi NOBEPXHOCTH Nepa, 06ec-

3awmTty ot YPHOrO raso-
800 noToka 40 1150 'C, a TakKe JaLMTHOE NOKPHITHE
BO BHYTDEHHWX NOMOCTSX W B NephOPaLMOHHbIX
oTBepCTUAX.

i s
H6GR TTY-3511P 11040, 4P o Nanbie
COBPEMEHHbIE ra30TyPOHHHLIE ABMITATENH MMEIOT BbICO-
Kutii KT/ W HUSKWiA yYA@NbHbI PACXOA TONNMEa, T.e. 06na-
[IAI0T 04Hb BLICOKO/ SKOHOMMYECKOi ADHEKTUEHOCTbIO
11PU PABOTE U MANOLIYMHOCTHIO.

Ha cTaguu BHEAPEHWsi HAaXOAMTCS TEXHONOrUsi pe-
MOHTa /I0NaTOK, BHIPABOTABWWX NETHIA PECYPC, C
Uenbio ux: Ha Ha3eMHbIX

Russian engineer, Ne' (8), 2006

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;

. g of and 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.
Developmem of high-temperature GTE with high
ic feasibili-

an
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
(25-26VI, ZS-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.

Coating turbine blades — reliability and life time

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.

here 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,
Z8-32VI1, 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,03) - 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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depepanbHoMy rocyaap-
CTBEHHOMY YHUTapHOMY Npes-
«Mj

K uncny Haykoemkux wsaenuii
NPEANPUSTUS TaKke OTHOCSTCS
npenapaTueHble MeankKo-61o-
JIOrVYECKNE LIEHTPUdYTH, yCTa-
HOBKM WOHHOM MMMnaHTaumm

Xopouwem yposHe. Kauectso
BCeil Bbinyckaemoi npoayKuum
COOTBETCTBYET CaMbiM BbICO-
KIM TPEGOBAHMSIM.

Bcero craHo4HbI napk 3a-

«Buta», TypGom Hble
BakyyMHbIE HacoChi, annapary-
pa ceTeit nepepayn uxdopma-
UMK, @ Takke Apyras TexHuka,
Bbinyckaswascs «MonHueii» B
paannyHble rofbl. K «GbiToBbiM»
HOBMHKaM NPOZYKLMY NPeAnpu-
STUS CneflyeT OTHECTM 060py/0-
BaHue Ans nepepaGoTkn npo-
LlyKUMW  arpornpOMBILINEHHOTO
KOMMNIEKCA, CYETHMKI-PACXOA0-
Mepbi Tenna 1 X1akoCTH, BbICO-
KOBOJIBTHYIO TEXHIAKY U....

Bnpodyem 0 COBPEeMEHHOM
cocTosHm pen drym «Mo M3
«MonHNS» U NEPCMNEKTUBHBIX
nnaax pacckasbisaeT ero re-
HepanbHbIn aupekTop Martseit
Anaronbesiy Kopornes.

— Marseii AHaTonbeBuny,

'obbeauHeHue «<MawmHocTpou-

KaKoB !

3asop,
(®rAY «M0 M3 «Monnusi)
naeT BOCbMOW AecsTok. [ns
4esioBeKa Takoi Bo3pacT — yxke
3aKkar, Ans 3a80Aa — BPems 3a-
Aymartbes o Gyayliem.
Wctopua  «MonHuu»  yHn-
KanbHa. HaunHas ¢ poxaeHus
81929 roagy npeanpusTue oT-
KIVMKANoCh Ha Camble Hacyll-
Hble HyXabl CTpaHbl. CHauana
3T0 6bina MUpHas npoayKums
(GUTUHIM - coeanHUTENbHbIE
Aetanu TpyGONpOBOAOE), a Ha-
yuHas ¢ 1941 ropa, 3aBopg ctan
BLINOJIHATL BOGHHLIE 3aKagdbl.
OHu Bbinu camble pasHoo6pas-
HblE — OT M3rOTOB/IEHS KOPMY-
COB MWH U CHapsaos ans «Ka-
TIOW» 10 PEMOHTA TaHKOB. Moc-
1e OKOHYAHNS! BOVHbI MPeANpy-
ATVE CTaNo NepBbIM CepUinHLIM
3aBOAOM, PaGoTalouM B pam-
Kax COBETCKOrO aTOMHOrO Mpo-
€KTa 11 [10 HaCTORLLEro BPeMeHN
MPUHMMAET aKTUBHOE y4acTue B
CO3AaHMM  SIEPHOTO  WyTa
CTpaHbl. Brevamsiowe Bbirmsi-
AT Takke Bknag «MonHun» B
pa3BuTHe dyHAaMeHTaNbHON
Haykn. 3pech, B 4aCTHOCTU,
coBMecTHo ¢ DB PAH B ne-
puopn, 1998-2003 ropoB Gbinn
M3roTOBNEHb! COCTABHbIE YacTV
TOPUEBOrO  8APOHHOrO  Ka-
nopumeTpa NS yCTaHOBKM
«ATJIAC», KOTOpas B HacTosiLLee
BPEMsI MOHTMPYETCs B EBpPO-
NECKOM LIEHTPE SAEPHBIX MC-
cneposanwii (LIEPH) Ha yckopu-
Tefle Ha BCTPEYHbIX MyLIKaX.

an

- B Havane 90-x ronos
NPOWNOro Beka [yisi OTe4ecT-
BEHHOI NPOMBILNEHHOCTM HAC-
Tanm Henerkve Bpemena. MHo-
rue cepbesHble NPeanpusTus, B
TOM 4ncfie 0GOPOHHOrO KoM~
nekca, nm6o soobliie npekpaTn-
N1 CBOE CYWIECTBOBAHME, NGO
HAXOSTCA Ceitvac B kpaiiHe ya-
pydaiouiem COCTOSIHUN.
B aTom nnate «MonHun» noses-
no. 3aBoA BbIXWA, NPUYEM C
MUHUMANbHBIMA  NOTEPSIMK,
6narofaps TOMy MOLIHOMY MO-
TeHLMany, KoTopbiii Gbln HaKon-
JIEH B NPEAbIAYLUME MOfibl, A TaK-
xe Bnarogaps CamoOTBEPXEeH-
HOCTW TPYAOBOrO KOJSINEKTVBA,
ero OTBETCTBEHHOCTY 3a cyasby
npeanpusTAS.

Ha ceropHawHnin aeHb 3a-
BOJ, COXPaHWN BECh NPOM3BOA-
CTBEHHbIA LMK, BKIIOYAIOLWNIA
JMTEIAHBIV LeX, CNOCOGHBI Bbi-
MycKaTh NPOAYKUMIO CaMOiA -
POKOV HOMEHKNATYpbI, BKIlOYas
Kak CTanbHble OTAMBKM, Tak W
V3OS 13 UBETHBIX METAIIOB.
WmeeTcsi MHCTPYMEHTasIbHbIR
LEX, HECKO/IbKO MEeXaHoCGOpo-
HbIX LIEXOB, Ky3HEYHO-MPecco-
BbIf LEX, LeX nnactmacc, con
uex aepesoobpaboTku.

Kpome Toro, Ha npeanpusi-
TUM  MMEITCS  COGCTBEHHOE

BOAa Gonee 2500
eavHny, obopyaosaHus. Cpean
HUX €CTb YHUKA/bHbIE CTaHKM,
craHku ¢ YNY u o6opynosatue,
NOCTaB/IEHHOE MO KOHBEPCUOH-
HbIM MPOrPaMMam.

Ecnv rosopwuTs B Lienom, 3a-
BOJ, MOXET BbifyckaTb MPakT1-
yecku NIGyI0 NPoAyKuMio Ma-
LINHOCTPOEHMS! 33 UCKIIIOHEHM-
€M KpynHoraGapuTHbIX U3ae-
A, TAKMX KaK, CKaXem, Xenes-
HOZOPOXHbIE BArOHbl, @ TAKXe
uapenni, TpeGyloWmx  KOH-
BeliepHoit cGopku. Bee ocTanb-
HOE OT MHCTPYMEHTA 10 Pajvo-
BNEKTPOHHBIX YCTPOWCTB 1 NpU-
60POB Mbl MOXEM AenaTh.

— Motenuman npeanpus-
THS, CyAs N3 CKAa3aHHOro Ba-
MM, OrPOMHBIN, @ KaK Bbl €ro
HamepeHb! peann30BbIBaTe U
passuBath?

— Haunem ¢ ceroamsiuHero
. <MonHu» yaanock coxpa-
HWTb AOCTATO4HO GONbLLION 06b-
eM 0BOPOHHbIX 3aka3os. Cosep-
LIEHCTBOBAHME 1 yCUsIeHe 060-
POHHOrO LWMTA CTPAHLI FOBOPUT
0 TOM, YTO 3TV 3aKadbl O/} OT 1O~
1 GyayT yBENMUMBATHCS U HALA
3afjaya - caenarb UX BbINONHE-
Hue 3DPEKTVBHLIM U peHTa-
GenbHbiM. Hapsigy ¢ 9TuM Mbl
NNaHMpyem 3HA4UTeNbHO pac-
WNPUTE HOMEHKNATYPy BbiMyC-
KaeMOW MPOAYKUMI FpaxaaH-
CKOrO HagHayeHuns.

OpgHuM 13 HaubBonee uHTE-
PECHbIX HanpaBneHni — paspa-
BOTKOM KOMMEKCHBIX TeXHM-
4ecKuX cucTem 6e30nacHoCTH —
NPeAnpusiTie  3aHUMaeTCsi C
70-X rogoB MPOLOFO Beka.
Ceiyac Halm cpeaCcTBa OXpaHb!
CTOAT Ha HauGonee BaxHbIX ro-
CyAapCTBEHHbIX 0GbeKkTax, B
TOM YMC/IE HAXOASLLMXCS B BE-
nenun PepepanbHoii CnyxGbl
OXpaHbl 1 CBA3AHHbIX C pasme-
LWeHMeM NPe3NEHTa CTPaHbI.
Ha 6a3e aTtux pa3paboTok
«MosnHusi» cnocobHa ynoenet-
BOPATb NIOGbIE NOTPEOGHOCTU B
NPOEKTUPOBAHNN 1 MOHTaxe
KOMMNIEKCHBIX CHCTEeM Gesonac-
HOCTW KaK /18l OTAENbHbIX 3/~
HUIA 1 COO i, TaK u ans

r oe n -
CTBO, NPOM3BOACTBO NEYATHBIX
nnat, CBOW PaAVOMOHTAXHbIA
uex, rae, KCTaTn, NPOBOASAT No-
BEPXHOCTHbII MOHTaX Ha OYeHb

KPYMHBIX MHQPACTPYKTYPHBIX 1
NPOV3BOACTBEHHBIX OOBLEKTOB.
K TakoBbIM OTHOCSITCS MarucT-
pansHbie TPyGonposoasl,

Federal State Unitary
Enterprise «Production associ-
ation Engineering Plant Mol-
a» (FGPU «PO MZ» Molniya)
is over seventy years now. For
a man, the age is the period of
decline, but for a plant, it is the
time to think about the future.

History of «Molniya» is unique.
Since its origin in 1929, the enter-
prise responded to the country's
barest necessities. At first, it was
peaceful production (fittings
which are connection parts for
pipelines), and then, starting from
1941, the plant commenced on
completing military orders. They
were the most various, starting
from manufacturing cases for

Processing of copper plates of the module TAK
of installation ATLAS

mines and shells for the Katyu-
shas and up to tank repairs. As the
war was finished, the enterprise
became the first plant with com-
mercial production that worked
within the frameworks of the
Soviet nuclear project, and it is till
today that the plant has taken
active part in creating the coun-
try's nuclear shield

«Molniya's» contribution in
development of the fundamental
sciences also looks impressive.
To that end, particularly, in coop-
eration with IFVE under Russian
Academy of Sciences, during the
period between 1998 and 2003,
the components of front hadronic
radiator were manufactured,
intended for the Atlas installation,
which is now assembled at the
European Center for Nuclear
Researches (CERN) on the
counter guns of the accelerator.
The most science-intensive prod-

ucts of the enterprise also include
preparation medical and biologi-
cal centrifuges, ionic implantation
units «Vita», turbo-molecular vac-
uum pumps, gears for data trans-
mission networks, and other
equipment that was manufac-
tured by <Molniya» in different
years. The «household» novelty
products of the enterprise include
equipment for processing of the
agroindustrial complex's prod-
ucts, flow meters for heat and lig-
uids, high-voltage equipment
and... However, the current state
of business at FGUP PO MZ
«Molniya» and its long-term plans
is the issue that the enterprise's
General Manager Matvey Anato-
lievich Korolev tells us about.

— Matvey Anatolievich, what
is the current engineering
potential of the enterprise?

— In early 90's of the past cen-
tury, the domestic industry faced
very hard times. Many serious
enterprises, including enterprises
of the military complex, either dis-
continued their existence at all,
or are today in extremely oppres-
sive condition. On this point,
«Molniya» was luckier. The plant
has survived, with minimal losses,
which was the result of the strong
potential that had been formed
during the previous decades, and
thanks to selflessness of the labor
force and its responsibility for the
enterprise’s fate.

Today, the plant maintains the
entire production cycle, including
the foundry that is able to manu-
facture products of the most
vesatile items, including steel
castings and non-ferrous metal
products. We also have a tool

the tools with programmed
numerical control and equipment
supplied under the conversion
programs.

Generally speaking, the plant
is capable to manufacture virtual-
ly any products of the machinery
constructing area, except for
large dimension items, such as,
say, railway cars, or some prod-
ucts that require conveyor assem-
bling. All other items, from tools to
electronic equipment and instru-
ments, can be manufactured
here.

— Judging by your words,
the enterprise’s potential is
vast, and how do you intend to
implement and develop it?

— Let start with the current
time. «Molniya» was lucky to
retain rather large amount of the
defense contracts. Perfection and
reinforcement of the country's
defense shield implies that such
contracts will be increased with
every passing year, and our task is
to enable their effective and prof-
itable performance. Along with
this, we plan to expand signifi-
cantly the nomenclature of the
civil purpose products that we
manufacture.

One of the most interesting
areas is designing of the integrat-
ed security systems. This is the
matter that the enterprise has
been working over since 1970's of
the past century. Today, our secu-
rity devices are installed on the
most critical state facilities,
including those that are under the
jurisdiction of the Federal Agency
of Security and related to accom-
modation of the President of the
Russian Federation. lon the basis

shop, several machi bly
shops, a press shop, a plastic
shop, and own woodshop.

Besides, the enterprise has
own plating unit, the unit to pro-
duce printed circuit boards, and
own radio mounting shop, where,
by the way, surface mounting of
the supreme quality is performed.
Quality of all the products manu-
factured here complies with the
highest requirements.

In total, the machine popula-
tion of the plant includes over
2500 units of machinery. This
includes some unique machines,

of such , «Molniya»
is capable to meet any needs of
developing and installing integrat-
ed security systems both for sep-
arate buildings and constructions
and for major infrastructural and
manufacturing facilities. These
include trunk pipelines, ports, rail-
way junctions, airports, various
terminals, perimeters of enter-
prises, etc.

Our security systems are very
reliable and durable. As the expe-
rience shows, they can be used
for 30 and more years without any
material repairs; they endure
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NOPTI, XENE3HOAOPOXHLIE Y3-
Nibl, A3PONOPTHI, PANMUHBIE
TepMuHansl, nepumMeTpbl
npeanpusTUia n T. 4.

Hawn cuctems Gesonac-
HOCTV O4eHb HAAEXHbI 1 I0NO-
BeuHbl. OMbIT MOKA3bIBAET, YTO
©OHM MoryT cnyxuTb 30 n Gonee
net 6e3 CyLLIECTBEHHOIO PEMOH-
Ta, OHU BbIAEPXMBAIOT AKCTPE-
MasibHbIe Harpysku, kak uan-
yeckue, Tak U atMoChepHbie.
Kpome ToOro, onn obnapaiot u
COBEPLUEHHO YHMKANbHBIMM Ka-
4ecTBaMU — UX HEBO3MOXHO
«OCNENUTL» HUKAKUMK roMexa-
MW, PaAMOANEKTPOHHBIM BO3-
[NIVACTBIEM, PASIUNHBIMU M3~
“eHusiMu 1 T. 1. Kopoye rosopsi,
OHM BLIAEPXMBAIOT Takue hak-
TOPbI BO3AEWCTBUSA, KOTOPbIE HEe
CMOCOGHBI BbiAEPXaTb HU OANH
OTEYECTBEHHBI UnKu 3apybex-
HblIi aHanor.

[pyroe HanpagsieHue, KoTo-
poe Mbl Hauanu passuBaTh B
KkoHue 90-x ronos XX Beka — Bbl-
COKOBONLTHOE  3Merasosoe
oBopynosaHve. CeroaHs nepes,
cuctemoit PAO «ESC Poccum»
CTOMT 3ajia4a 3ameHbl Macns-
HbIX BbICOKOBOJIETHBIX N3AENIA
(BbIKNlO4aTenen u TpaHchop-
MaTopoB) Ha onierasosble, KO-
TOpble NP MPEBOCXOARLLMX
TEXHUYECKUX XapaKTepUCTUKax
VMetoT Goslee BLICOKYIO CTe-
neHb HagexHocTn. B aaHHOR
nporpaMme Mbl HamepeHb! ak-
TUBHO y4acTBOBaTL CBOMM 060-
PYAOBAaHNEM, HE MMEIoWMM
aHanoros B Hallei ctpaxe. Mpn
9TOM ruGKas LeHoBas NonuTUka
nenaet ero Gonee npuBeka-
TeNnbHON nepep npoaykuuein
3apyBEXHbIX KOHKYPEHTOB.

Cneaylowve v3genus, Bbl-
nyckaemble «MonHueit», — Ten-
JIOCYETYMKI 1 PACXOLOMEPSI, B
KOTOPbIX HALL/M CBOE NPUMEHE-

VIX HE TOJBKO B XMIIbIX JOMAX, HO
1 Ha Pa3nn4HbIX NPEANpUATISX,
B XMMWYECKOW 1 MeTannypri-
yeckomn NPOMBILINEHHOCTU.
Cpeau 0GbEeKTOB, rae yCTaHoB-
NIEHBI HAWW U3[ENNS, MOXHO
Ha3eaTb KOMGUHaThkl «Cesep-
cTanb», «H4 i agor»,

Pycckuit nxenep, Net (8), 2006

CTBEHHbIX OTHOLIEHMSIX IMEHHO
OT HUX 3aBUCUT yCMEWHOe
NPOABIXEHME NPOAYKLMM NPes-
NPUSITS HA PLIHOK, B TOM Y1cne,
1 Ha BHELUHWIA.

— Martseii Anatonbesny,
nopa6oTas B CaMbiX BLICOKMX

«Ammodoc» 1 ap.

PaGota no aTomy Harnpase-
HUWIO MPOXOANT B XECTKON KOH-
KypeHTHoI1 6opb6e, 4To TpebyeT
TOCTOSIHHOrO OGHOBJIEHNS! 1 CO-
BEPLIEHCTBOBaHNS BbINyCKae-
MBbIX PUGOPOB, PACLUIMPEHNS X
PYHKUMOHANBHBIX BO3MOXHOC-
Teli U NOBbILIEHNS BKCNlyaTa-
LMOHHBIX XapaKTEPUCTUK.

Mepeuncnsite Npon3soau-
MYIO HaMi MPOAYKUMIO MOXHO
0Y4eHb f10/1F0, NOITOMY OTMETUM
TONBKO €LLe 0AMH By 06opyao-
Banms. C Havana 90-x rofos 3a-
BOJ, BbIMNYCKAET LEHTPOBEXHbIE
XIKOCTHBIE CEnapaTopsi, Npu-
MeHsiemMble B Takux 0Tpacisx
NNLWEBOA  MPOMBILNEHHOCTH,
Kkak: nepepab0Tka MONOKa, Mac-
JIOXMPOBONA, NPOU3BOACTBO Ha-
NUTKOB 1 Ap.

Kpome Toro, Gbin coaaaHs!
Uesnbie KOMMIEKCHI TEXHONOM-
4eckoro 060pyaoBaHMs, NO3BO-
nSioWMe  OCYWECTBAATL  BCIO
«UeNoYKY»  TEXHONOTMYECKNX
onepaumii OT npuema o pac-
aCOBKM — MUHM-MOJIOKO3aBO-
bl V1 IETCKUE MOJIONHBIE KyXHU.
OHM KOMMNEKTYIOTCS! U MOHTU-
pyloTCA B TOW KOHUrypauum,
KOTOpasi HEOGXOANMA KOHKPET-
HOMY 3aKa3uuKky.

Ortciona BUAHO, 4TO CeroaHs
«MonHus» cnoco6Ha cnpasuTb-
€81 C CaMbiMK Pa3HOO6Pa3HbLIMU
3aKasammu Kak C TOYKM 3peHust
TEXHONOTUN, TaK 1 KA4ecTsa.

— ¥ Bac kaKk y monogoro un
am6nuMo3Horo AmpexTopa
HaBEPHSIKA €CTb NAaHel no

HUE PSfL IHTEPECHBIX
KUX PEeLUeHWiA, NO3BONSIOLLMX
oBecnednBaTh NOMHYI0 AnCneT-
4epuU3aLMI0 YHETHOrO Npouecca
C NOMOLLBIO UMEIOLLErocs Y HIAX
BBIMMC/IUTENBHOTO Y3/1a, COBME-
LLIAEMOro M0 CETU C FONOBHLIM
KOMMbIOTEPHBIM LEHTPOM. MoT-
PebHOCTL B JaHHOW MPOAYKLMM
o cTpaHe o4eHb 6onbluas. Cor-
JIACHO PEaM3yembIM B HaCTOSI-
uiee Bpems nporpamMmam pe-
OPMUPOBAHNS XMMLIHO-KOM-
MYHaNbHOrO X03AKWCTBA Y3Nbl
yyeta Tenna v BOAbl AOMKHbI
BbITb YCTaHOBNEHbI B KaXA0OM
XNNOM foMe.

OpHa 13 ocobeHHocTel Ha-
LINX TENNOCHETYMKOB 1 PACXO-
[IOMEPOB — YCTON4MBOCTb K Bbl-
COKOArpeccuBHbIM  Cpeaam.
970 N0O3BONSIET MUCNONL3OBATH

OrpomMHOro noteHyuana 3a-
BOAA, a HACKO/ILKO CylecT-
ByloWasi HbiHe KOMaHAa

CTpyKTypax, Bbl
0Ka3anuce Ha AOMKHOCTH py-
KoBOAMTENs  KpynHeiiwero
NPOMBILNIEHHOrO Npeanpus-
Tus. 310 Baw BbIGOP UK He-
06x0aMMOCTs?

— 910 Moii BbIGOP. S cunTalo,
4TO OMBIT PYKOBOASILLEN PAGOTLI
Ha NPOW3BOACTBE HEOOXOANM
He TONbKO /NS TeX, KTO HacTpo-
€H Ha Kapbepy TON-MeHeXepa.
OH HesameHum ans nio6oro
CEPLESHOTO MOSMTIKA, A1 JIH0-

Oro  BLICOKOMOCTABNEHHOTO
paboTHMKA CUCTEMBbI rOCYyAap-
CTBEHHOI BnacTu. 310 AaeT 6o-
nee ryGoKoe NOHMMaHVe CyLil-
HOCTY YNPaB/IEHYECKOro Mpo-
uecca, NO3BONSET NydlWe No-
HATb, Kak PaGoTAIOT Ha MPaKTH-
K& MPUHMMAEMBbIE 3aKOHbI 1
NPaBUTENbCTBEHHbIE PELLEHNS.
V3 kpecna aupektopa npea-
npusTUS cknaabisaeTcs Gonee
peanucTUiHoe npeacTasieHne
0 XWU3HW, O TOM, 4TO MPOUCXO-
[WT B CTPaHe, O TOM, 4TO Ayma-
10T 11 4EM XMBYT NIOAN.

— Bbl 3aHSnn 3Ty ROMXK-
HocTb B OKkTsIGpe 2005 roaa.
Cpok ans pykosoautens Ta-
Koro macwra6a oyeHb Mma-
JNeHbKWI, HO, TeM He meHee,

npeanpuHann?

— KoHeuHo. lMpexpae Bcero,
HyXHO Obino pasobpatbcs C
CUCTEMOW ynpaBneHus npef-
NpUsTUSI, €ro CTPYKTYPOIA, Ha-
METUTb Mepbl MO COBEpLUEH-
CTBOBAHMIO NMPON3BOCTBEHHBIX
MEXaHN3MOB 1 JOPMUPOBAHUIO
yCnoBuWiA AanbHeiwero pocra.
370 B 3HAYNTENLHON MEpe YyXe
cpenaHo. lMposeaeHa nepsuy-
Hasi peopraHM3auvsi npeanpus-
TMSI, COCTOSIMCH  KajpoBble

THSI IBSIETCS BALIMMK €4M-
HOMBILUNIEHHUKAMU W HYXHO
M yKpennste Kakne-nn6o
3BeHbA?

- EQWHOMBIWNEHHUKaMN,
HaBepHOe, SIBISIIOTCS BCE, a BOT
peopraHuaauns ynpasneHyec-
KOro mepcoHana HeoGxoauma,
1 OHa yxe Havanack. Ecnm Tex-
HOOrVYECKNIA GNIOK BIONHE CO-
OTBETCTBYET BbINOHEHNIO MOC-
TaB/IeHHbIX 3a/1a4, TO AKOHOMM-
YecKoe HanpasieHne 1, 0co-
GeHHO, cnyx6a MapkeTuHra
HYXOAIOTCS B CEPbE3HON Kaf-
posoi nopaepxke. B cnoxwe-
LUMXCA Ceivac B CTpaHe xo3sii-

y cst
o6bem rocaakasa M AOrOBOPOB
Ha NOCTaBKy rpax/aaHCcKo npo-
ByKUMM. .

B nnavax - BbiBecT «Mon-
HWIO» B NWAEPbl OTPacin no
3KOHOMMYECKUM 1 MPOU3BOA-
CTBEHHBIM nokasatensm. Tak
4TO, NPUXOAMTE YEepes rop, Tor-
12 Vi NO/IBE/IEM NEpPBbIE UTOTK.

— Mnanbl rpaHanosHeIe, HO
y Bac Bospact Unen Mypom-
uya — Bpems cosuganmii. Mos-
BO/IbTE MoOXenats Bam Bbi-
NONHEHUs 3a8yMaHHOrO.

- Cnacu6o.

Beceay nposen
Apkaawii MAJIbLIEB

Russian engineer, Ne' (8), 2006

extreme loads both physical and
atmospheric. Besides, they have
absolutely unique features — they
cannot be «blinded» by any inter-
ferences, electronic exposure,
various radiations, etc. In short,
they sustain any exposures that
no other domestic or foreign ana-
logues can.

Another area that we started to
develop in late 90's of the 20 cen-
tury, is high-voltage gas-insulated
equipment. Today, the Russian
Joint-Stock Company «Unified
Energy Systems of Russia» sys-
tem assumed the task of replacing
oil high-voltage units such as
switches and transformers by

The measuring transformer on 110 kV

gas-insulated ones, which have
higher degree of reliability at bet-
ter technical parameters. We are
going to participate actively in the
program with through our equip-
ment that has no matches in our
country. At that, our flexible pric-
ing policy makes it more attractive
if compared to products of foreign
competitors.

Other products manufactured
at «Molniya» include heat coun-
ters and flow meters. Their distin-
guishing feature is a range of
interesting technical solutions that
allow ensuring complete control
over the measuring process by
use of an in-built computation unit
combined through the system
with the head computer center.
Demand for such products
around the country is very high.
According to the programs of
reforming the housing and com-
munal services that are currently
implemented, the units to count
heat and water must be installed
in every house.

One of the peculiarities of our
heat counters and flow meters is
their resistance against highly
aggressive environments. It allows
using them not in the houses alone
but also at various enterprises,
notable in chemical or metal indus-
tries. The facilities where our prod-
ucts are installed include such
plants as «Severstal», «Cherepo-
vetski Azot», <Ammofos», etc.

Operations in this area are
performed under high competi-
tive pressure, which demands
ongoing renewal and perfection
of the products manufactured,

such human resources on whom
successful penetration of our
products depends, both in
domestic and external markets.

— Matvey Anatolievich, you
worked in the highest authori-
ties and now you have the posi-
tion of a head of a major indus-
trial plant. Was this your choice
or a necessity?

— This was my choice. | believe
that the experience of managing a
production unit is a requirement
not for those only, which is
inclined to make a carrier of a top
manager. Such experience is

and the
capacities and improving field
performance of our instruments.

We could enumerate our prod-
ucts very long, so let us mark just
one more type of the equipment.
Since early 90's, the plant has
been producing separators that
can operate with the most various
liquids such as milk, beer, food
and technical oils, etc. Addi-
tionally, the entire systems of the
processing equipment have been
developed that enable performing
of the entire flow of processes,
from material receipt and up to
packing, mini milk plants and milk
kitchens for children. They are
equipped and assembled in any
configuration that a specific cus-
tomer requires.

As we could see, «Molniya»
today is capable of managing any
versatile order, in terms of both
processes and quality.

— Itis apparent according to

for any serious
politician and any high-rank offi-
cer of the governmental system.
This gives you deep insight in the
essence of the managing process
and allows better understanding
how the legislature adopted and
governmental decisions made
operate in practice. Generally,
being in the office of a manager
gives you more realistic notion of
life, and what is going on in your
country, and what people think
about and concern in.

— You took the position in
October 2005. The period is
very short for a manager of the
scale, and nevertheless, you
must have made some steps
already, haven't you?

- Surely, | have. First of all, |
had to look into the management
system at the enterprise, its struc-
ture, and to outline the steps to
take in order to improve produc-
tion units and form the conditions
to enable further growth. This is

g its

you, that «Molniya» has huge
ial in both i ing it
ities and ing the

mainly The initial reor-

nomenclature of the products
manufactured. You as a young
and ambitious manager cer-
tainly must have the plans
regarding the soonest applica-
tion of the entire of the poten-
tial, but is the existing manage-
ment team like-minded with
you? And, which parts of the
team should be strengthened?

- I believe, that all of them are
like-minded, but in any case reor-
ganization of the executive staff is
a requirement, and it has been
already started. While the process
block fully meets the require-
ments of the tasks assumed, the
economic area and, particularly,
the marketing unit require serious
support with human resources.
With the economical relations that
we have now in the country, it is

of the enterprise was
finished; some staff changes were
made, and now the amount of the
state order and contracts for sup-
plies of Givil purpose products is
growing... Our plans include
bringing «Molniya» out as the lead
of the industry in terms of eco-
nomic and production perfor-
mance. So, come and see in a
year, then we'll discuss the first
results.

— The plans are vast, but
you are at the age of llya
Muromets, which is the age of
creation. Let me wish you
implementation of your inten-
tions.

— Thank you.

The interview was conducted
by Arkady MALTSEV
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OEAEPAJSILHOE FOCYAAPCTBEHHOE YHUTAPHOE NMPEANPUATUE
«HAY4YHO-NMPOU3ZBOACTBEHHOE NPEANPUATMUE

«TOPUM»

MoMuMO  «Knaccuyeckmx»
CBY-reHepaTtopoB 1 ycunu-
Tenei B NpakTuky paspabo-
TOK 1 MPOM3BOACTBA BOWIIN
MHOrony4yeBble K/IUCTPOHbI,
MHOropexvuMHble LWUPOKOo-
nonocHele JIBB, ruponpu-
6Oopbl, TMPOKNUCTPOHDI, 6e3-
MOAYNATOPHLIE  yCUIUTENN
M-TVIﬂa, TUTPOHbLI U MHOroe
apyroe.

Mpeanpusatue paspaba-
TbIBAET 11 IPOM3BOAVT BNEKT-
poBakyymHbie CBY-npu6o-
pbl, paboTalowme B P L, S, C,
X, K 4aCTOTHbIX AnanasoHax.
ﬂ,VIaﬂaﬁOH BbIXOAHbIX MOLY-
HOCTEN npuUGOPOB Henpe-
PBIBHOrO REHCTEMH cocTas-
nset ot 500 BT go 300 kBT.
B knacce nMnynbcHoro aew-
CTBUSI CEPUIHO MPOM3BO-
0ATCs NpUGOPLI C BbIXOAHOW
VIMMY/IbCHOM MOLLHOCTBIO OT
1 kBT no 6onee 4em 100 MBT.
MpeanpusTye BbiNycKaeT Kak
Y3KOMOJIOCHbIE NPUBOPHI, TaK
¥ LUNPOKOMONOCHbIE, C paGo-
4eii monocoii Gonee uem
1000 Mru,.

Mpoaykums, N3roToBNeH-
Has 'ATODIAGM)', npumMmeHseTcs
BO BCEX TUMax pafapos Ha-
3EMHOT0 MOPCKOro U BO3-
AYWHOrO 6a31PoOBaHMs, CUC-
Temax CI'IyTHVIKDEDVI CBA3U N
KOHTPONAA  KOCMM4ECKOro
NpOCTpaHCTBa, cucTtemax
KOHTPOJIA 1 yNpaB/eHus Bo3-
AYWHbIM ABWXEHWEM U T. 4.

OaHUM 13 HanpaBneHuit
AeATEeNnbHOCTN NpeanpuaTns
SIBNSIETCH NPOU3BOACTBO NN-
HEeWHbIX ycKopuTenein anekT-
POHOB AN NPOMBILLNIEHHOIO
NPUMEHEHNSI N HAYYHBIX MC-
cnenosBaHuil G aHepruen
anekTpoHoB no 10 MaB wn
MOLLHOCTbIO 31EKTPOHHOIO
nyyka no 15 kBT. B obuien
CNOXHOCTU GblNo BbINyLEHO
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@ryn «HMM «Topwii» opraHn3oeaHo B 1959 roay Kak OCHOBHOM

TYMK U Tens 8 CCCP [
CBY anekTpoBaKyyMHbIX NpuGopos..
Ha T™MH i Hay! i KONNEKTUB.

B pa3sHble roabl 3aeck paGoranu 12 npodeccopos,
Gonee 100 AOKTOPOB M KAHAUAATOB HayK. MHOrMe coTpyAHUKM «Topusi»

Har

T Har

@®ryn «HNMn «<TOPUN»
Mockea, 117393,
yn. O6pyuesa, 52
Ten.: (495) 332-96-62,
dakc: (495) 332-26-16,
e-mail: npptoriy@mtu-net.ru

Gonee 100 yckoputenen Ta-
KOro Knacca.

®ryn «HMr «Topuir» pa-
60TaeT No cucTeme 3amKHy-
TOrO uuKna M pacnonaraet
co6CTBEHHOM MexaHoo6paba-
ThiBalowei 6a3oi, KaToAHLIM
npou3BOACTBOM, NPOW3BOA-
CTBOM CneuvanbHbIX rasos n
NpOn3BOACTBOM KepamMuku.
PagfiniHble TUMbl UMMPerHin-
POBaHHbIX U OKCUAHbIX KaTO-
[10B, QNEKTPOHHBIX NyLuek,
MeTannokepaMmmyeckux y3nos
1 OKOH BbiBof@ CBY-aHeprum,
NPOU3BOAMMbIX MPEANPUATA-
€M, HaxoasT LUMPOKUIA CNpoc
B Pa3NnyHbIX OTpacnsix npo-
MbILLNEHHOCTW.

Koncrantun CTAHUCJIABYUK,
reHepanbHbIi AUPEKTOP

Oner MACJIEHHUKOB,
3amecTuTens reHepansHoro
AupekTopa

Russian engineer, Ne (8), 2006

FEDERAL STATE UNITARY ENTERPRISE
«SCIENTIFIC PRODUCTION ENTERPRISE

«TORIY»

The enterprise was founded in 1959 for to be main designer and producer of high power

and super-high power
The unique skilled

staff was or

in the USSR.
in the enterprise. In different times

12 professors and more than 100 doctors and candidates of science were making
their activity here. Many specialists of «<TORIY» have government awards.

In addition to «classic»
microwave  generators
and amplifiers, multi-
beam Kklystrons, multi-
mode broad-band TWTs,
gyrotrons, gyro-klystrons,
M-type modulator-free
amplifiers, tytrons and
many other devices are
developed and produced
by «TORIY>.

The enterprise designs
and produces microwave
electron vacuum devices
using B L, S, C, X and K
frequency bands. The
output power of devices
working in continuous
mode ranges from 500W
up to 300kW. For the pulse
power devices which are
produced on a commer-
cial scale, the output
power range is from 1kW
up to 100MW. Both nar-
row- and broad-band
devices with working
bandwidth of more than
1000MHz are under the
production.

«TORIY» products are
utilizes in all types of

FEDERAL STATE UNITARY ENTERPRISE
SCIENTIFIC PRODUCTION ENTERPRISE
«TORIY»
Obrucheva, 52, Moscow 117393, Russia
tel.: (495) 332-96-62,
f.: (495) 332-26-16,
e-mail: npptoriy@mtu-net.ru

ground-, sea- and air-
based radars, satellite
communication, space
and air control systems,
etc.

One more field of activ-
ity of «TORIY» is produc-
tion of linear electron
accelerators with electron
energy of up to 10MeV
and electron beam power
of up to 15kW for industri-
al needs and scientific
investigations. Ad interim
more than 100 accelera-
tors of this class have
been produced.

The enterprise is pro-
vided by the closed pro-
duction cycle and has
own mechanic processing
base, cathode, special
gases and ceramic
departments. Various
types of impregnated and
oxide cathodes, electron
guns, metal-ceramic
assemblies and ports for
output of microwave
energy made by «TORIY»
are much in demand of
different industries.
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ANbTEPHATHBHBIE HCTOYHMKH INEKTPHYECKOH JHEPTHH

OcHosHas 3apaua konnekTuea SIYM «HMM
«KBaHT» — NPOEKTMPOBaHMeE, N3rOTOBNEHME,
VCTIBITaHUS M BHEAPEHUE B SKCTYaTaLmio
VICTOUHIKOE TOKA Ha NPUHLANAX NPSIMOTO
NPeoGpPa3soBaHusl Pa3NM4HbIX BUAOE SHEPrUM
B 3MIEKTPU4ECTEO.

3a Gonee YeM NATLAECHT NIET NPeANpUITHEM
CO3/aHbl CEPUM XMMUYECKNX UCTOYHUKOE TOKa
Ha ocHOBE 60-TH 3NEKTPOXMMUMYECKVX Nap

(r anemenTbI,

v Tennoesie XUT, BopoaKTMBIpYeMbie
WT,

rva npeobpasyetca B HEO6Xo-
AVMBI AN 3aKa3unka Bug, — 220
1 110 B ¢ wactoToi 50 My m noc-
TOSHHBIN TOK ANS CNeunanbHow
annaparypbl G pasnu4HbIMUA
CTaHAAPTHBIMU HANPSXEHUAMM.
Tak Kak CONHeuHbI CBET 1 BeTep
HEMOCTOSIHHBI, TO B COCTaB CUC-
TeMbI BKJIOHAIOTCS

CB umetoT MowHocTs 0T 0,3
Ao 10 kBT, BAY (& 3aBncumocTn
oT Tpe6oBaHuit 3akasyunka) — ot
0,5 no 5 kB, a Bcst KBY moxet
‘nasatb 6onee 100 kBT-4 B CyTKU
(AOCTATO4HO ANISi XMNOro AoMa
6e3 yyeTa oTonNNeHus).

BeTpoaHepreTuyeckas ycra-

pbl M CPeAcTBa aBTOMATUKM,

mer

y nony-

reHepaTopbi) U pUIMHECKUE UCTOMHUKM TOKA
"

P!
npeoBpa3oBaTeny Ha OCHOBE OBPaTUMBIX
addexTos 3eeGeka n Mensrbe).

B nocnennee spems «KeaHT»
paboTaeT Haa, Co3faHMeM aBTo-
HOMHBIX QHEPreTUYECKUX CUC-
TeM, KOTOpbIE CrOCOGHbI CHab-
XaTb ONIEKTPOSHEPrUeli Hasem-
Hble 0GBEKTbI, B TOM YMC/Ie, Ha-
XOASILMECS BHE 30HBI CTaLMO-
HapHOW NPOMBILLNEHHOW CeTn
(PAO «EQC Poccum»). 310 Mo-
ryT BbITb XMnble AOMa, 060C06-
NIEHHBIE NPOU3BOACTBEHHBIE NO-

4aTb HEOGXOAMMYIO BNEeKTPU-
4ECKylo IHEPruIo B JIGOA MO-
MEHT BpemeHm.

B atom rogy 8 HMM «KeaHT»
CO3AaHbl  MPOV3BOACTBEHHBIE
MOLWHOCT AN BbINYCKA CON-
HeuHblx GaTapeii, KoTopele MUC-
NoNb3YIOTCS B HA3EMHOI IHEP-
retuke. MPoN3BOACTBO paccun-
TaHo Ha Bbinyck CB cymmapHoi
MowHOCTbIO Ha 10 MBT (10 Thi-
cs4 kBT) B roa. Bee TexHonorun
NONHOCTBIO CTaHAAPTU3MPOBA-
Hbl M0 €BPOMEVCKMM HOpMaM.
TWNbI CONHEYHbIX BNEMEHTOB 1
KPATHOCTL WX PAa3MepPOB Takxe

nam anf paTve-
Hble 30aHVst. MoTeHUMANbHBIMM
notpe6uTensammn NoaoGHbIX cuc-
TeM SIB/IIOTCS reosor, MeTeo-
PONIOTK, NOTPAHNYHUKKM, 06bEeK-
Tbl  MuHucTepctea 060pOHbI
Poccun, nocenku, He uMeioLme
[AM3ENbHBIE ANIEKTPOCTAHLMM.
Bonpockl cospanus asTo-
HOMHBIX 3HEPreTUYECKNX CUC-
Tem  cneunanuctamu  HMN
«KBaHT» pelualoTcsi KoMnnekc-
HO. McnonbayeTcs BO306HOBNS-
emas aHeprus ConHua (conHeu-
Hble GaTtapeu - CB) n BeTpa
(BeTpoaHepreTuyeckme ycra-
HoBKM — BJY). Monyyaemas ot
CB 1 B3Y anekTpuyeckas aHep-

s S  KLTEE 10000 TEPMOLTER

co oT p EB-
ponel. B dhespane Havat BbiNyck
CB, KOTOpbIMW KOMMNEKTYIoTCA
KOMBUHMPOBAHHbIE ~ BNEKTPU-
yeckue yctaHosku (K3Y), npea-
noxenHble HMM «KsaHt» ans

HOBKA T Kak roTo-
BOE M3aenMe OT APYroro npea-
npustus. OCOBEHHOCTb AaHHOM
B3Y - Bpawaiowascs 4actb C
7IONACTAMI SIBNSIETCS POTOPOM
reHeparopa, a kopnyc nosopa-
YMBAIOLLENCSH HACTU KOHCTPYK-
LM Ha BEPXY Ma Tkl — €ro CTaro-
pom. TO NO3BONSET YNPOCTUTL
KOHCTPYKUMIO, 1 UMETb TONBKO
ANeKTPUECKMiA KaGenb OT Bepxa
MauTbl 10 NOMELLEHNA C aBTOMA-
TUKOIA, 36EXAB CNIOXHBIX Mexa-
HWYECKMX CUCTEM (ANs Hazem-
HOro anekTporeHepatopa B3Y).

B komnnexte K3Y ectb cne-
UManbHbIA MONEKYNSAPHDBIA KOH-
AeHcaTop (anekTpuyeckas em-
KOCTb, Pean3oBaHHasi Ha 3apsi-
fle B Macce BEWECTBa, a He Ha
€ero noBepxHOCTM), KOTOPbI
NpuU3BaH Crnaxusatb 3apsiHble
VIMNYNbCbI akKyMYNISITOPHbIX Ga-
Tapeii (AB) OT BETPOBOI 3HEpP-
UM, KOTOPbIE MOFYT AOCTUraTh

on yHap
TO PbIHKOB.

K3Y cocTouT 13 conHeuHbix
GaTapeil, BeTpoaHepreTuyec-
KOV YCTaHOBKMN 1 KOHTENHEepa u3
NIETKUX KOHCTPYKLIMOHHBIX MaTe-
PYanoB, rae HaXOANTCS akkyMy-
NSTOpHbie GaTapew, annaparypa
aBTOMATMKM M CPeacTsa mo-
[LlepXaHnsi 3a1aHHOrO Temnepa-
TYPHOrO pexuma B AaHHOM Mo-
MeLeHmnn.

TROTEHERATOPOS RENIYIEND 118
X NATHCTRCTER I PATHOPETER LI TR P

(no TOKa)
ANA aKKyMYNATOPa 3HAYEeHNIA.

HMN «KeaHuT» wncnonbayet
CBWHLIOBbIE KUCNOTHbIE AB, KO-
TOpbIE NOATBEPAMAM  HALEX-
HOCTb CBOeW paboTbl. AT akKy-
MynsTopbl He TpebyloT obcny-
K1BaHUsi M MoryT Gecnepe6oii-
HO dyHKUMOHMpOBaTL A0 10 net.
Mpy HEBLICOKOI CTOMMOCTM OHU
cTabunbHO ynpaensems B pe-
Xumax 3apsin-paspsia. [aHHsie
AB yBepeHHO paboTaioT B pas-
HbIX AMANasoHax Temneparyp.

B koHTeliHepe pa3meliaioT-
Cs: annapatypa asTOMaTuku,
6noku npeoGpasoBaHus nony-
yaemoit o1 CB n B3Y anekTpo-
aHeprumn, AB n cuctema Tepmo-
CTATMPOBaHKs, KOTOPas HyXHa
[N ONTUMANBHOTO PeXMMa pa-
60TbI aKKyMYSIITOPOB. [1si NOA-
NepXaHUs HyXHOV Temnepary-
Pbl BHYTPU KOHTEMHEPA UCNONb-
3YIOTCS cneumanbHble YCTPOii-
CTBA OTOMAIGHUSI, BEHTUASALMN,
nopaun Boaayxa. MopoGHbie
YCTaHOBKM, nocTaeneHHbIe

Russian engineer, Ne' (8), 2006

ALTERNATIVE SOURCES OF ELECTRIC POWER

The primary task of the team of the FSUE SRE
(Federal Sate Unitary Entity - Scientific and
Production Enterprise) «Kvant» — is design,

ion, testing and i ion in oper-
ation of current sources on the basis of direct
conversion of various energy types into electric
power.
During more than fifty years, in SRE «Kvant»
there were created series of chemical sources
of current on the basis of 60 electrochemical
pairs (galvanic cells, encapsulated and thermal
chemical current sources, water-activated
and metallic chemical sources, electrochemical
generator) and physical sources of current
(solar and thermo-electric converters
on the basis of reversible Seebeck and Peltier's
effects).

Recently SRE «Kvant» has
been engaged in developing
autonomous grids able to sup-
ply electric power to ground
objects including those that are
located out of the zone of the
stationary industrial network
(Russian Joint-Stock Company
«Unified Energy Systems of
Russia»). They include residen-
tial house, separate industrial
premises or administrative
buildings. Potential consumers
of such systems are geologists,
meteorologists, frontier guards,
objects of the Ministry of
Defense of Russia, villages
without diesel power stations.

Problems related to creation
of autonomous grids are been
solved by specialists of SRE
«Kvant» complexly. They use
renewable energy of the Sun
(Solar Battery) and wind (wind-
driven power plant — WPP).

Electric power generated by
SBs and WPPs is converted into
required type — 220 and 110 volt
with frequency of 50 Hz and in
direct current for special-pur-
pose units with various voltage
standards. Since solar light and
wind are not constant, the sys-
tem includes accumulators and
automation equipment allowing
the customer to get the
required electric power at any
time.

This year, SRE «Kvant» cre-
ated production capacity for
manufacturing solar batteries
to be used in ground energet-
ics. Production capacity of SRE
«Kvant» is rated to produce SB
with total power of 10 megawatt
(10 thousand kilowatt) a year.
All the technologies are in com-
pliance with the European stan-
dards. Types of solar cells and
their size ratio are also in com-
pliance with the standards
applied in Europe. In February
there was started production of
SB to be used in combined
electric installations (CEl),
offered by SRE «Kvant» for the
Russian and international
makets.

CEl consists of solar batter-
ies, wind-driven power plant
and container made of light
construction materials where
accumulator batteries, automa-
tion equipment and maintaining
heat tools are located.

SBs have power of 0.3 to 10
kW, WPPs (depending on
requirements of the custo-
mer) — of 0.5 to 5 kW, and the
total CEI may generate over 100
kilowatt-hour a day (which is
enough for residential house
excluding heating).

Wind-driven power plants
are delivered as the end prod-
uct from another enterprise.
Key feature of this WPP is that a
rotating element with blades is
the runner of the generator and
the body frame of the rotating
part on the top of the mast is its
stator. This allows simplifying
the construction, equipping it
only with the electric cable from

the top of the mast to the
premises with automation
equipment and avoiding com-
plicated mechanical systems
(for the ground generator
WPPs).

The CEl system comprises a
special purpose molecular con-
denser (electric capacity based
on charge in the in bulk sub-
stance, not on the surface of
the substance), which is intend-
ed for smoothing charge
impulse of ABs from the wind
energy, which may reach critical
(by current magnitude) for
accumulator of values.

SRE «Kvant» uses lead acid
accumulator batteries which
have proved their reliability.
These accumulators don't
require maintenance and may
smoothly operate up to 10
years. Taking into account their
low price, they are steady con-
trollable in the charge-dis-
charge mode. These ABs work
stable in various temperature
ranges.

The container includes:
automation equipment, units
for conversion of the electric
power received from SBs and
WPsP, ABs and thermostat con-
trol system, required for optimal
operation mode of accumula-
tors. To maintain the required
temperature inside the contain-
er, special heating, ventilation
and air supply units are used.
Such units delivered to cus-
tomers successfully work prov-
ing their high reliability.

CEl comprising lead-acid
ABs represents just a beginning
of development of this
advanced concept. At present,
SRE «Kvant» actively deals with
the following task - use of elec-
trochemical generators (hydro-
gen-oxygen) as emergency
power source. This allows
increasing value of the accumu-
lated energy capacity which is
rather low in traditional electro-
chemical generators.

The hydrogen version of the
system additionally includes:
hydrogen and oxygen-burning
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3aKkasyvkam, ycnewHo pabota-
10T, MOATBEPXAAN CBOIO BLICO-
KYIO HaIeXHOCTb.

K3Y co cBuHLOBO-KMCNOT-
HbIMK AB — TO/IbKO Havano pas-
BUTUSI 3TOMO NEPCNEKTUBHOTO
Hanpasnenus. HMM  «KeaHT»
ceifuac ycnewHo pelaet sana-
4y 10 MICMIOMNb30BAHMIO B KAYECT-
BE PE3EPBHOrO MCTOMHMKA MU=
TAHUSI ONEKTPOXMMUYECKUX re-
HepaTopoB  (BOAOPOA-KMCNO-
pon). 310 NO3BONSIET PE3KO MO-
BbICUTb BE/IM4MHY EMKOCTU 3a-
nacaemoii GHepruM, KoTopas y
TPAAVILIMOHHBIX 3NEKTPOXMMN-
HECKNX aKKYMYNSTOPOB HEA0C-
TATOYHO BE/WKA.

B BOAOpOAHOM BapuaHTe

NUTaHWS YCTPOMCTE NPOBOAHOI
v pagvio cesau. B 6nuxaiiuem
Gyaywiem noao6Hble reHeparto-
Pbl NNAHUPYETCS NPUMEHNTL B
HedTaHOW oTpacnn. Tepmo-
ANEKTPUYECKNE reHEPaTOPbI Ha-
AeXHbl N AONTOBEYHbI (Bpems
HENpPepbIBHON paBoTsl — 10 et
v 6onee).

Ans razonposogos B HMMN
«KBaHT» caenaHa HoBas KOM6M-
HUPOBaHHas YCTaHOBKA, WC-
nonb3ylowas He Tonbko T3, HO
v anepruio Convua (CB) n BeTpa
(BAY).

Hayato  BoccTaHoenewne
npepeaHHbIx paboT B o6nactu
OXI ans TpaHcnopta. B Poccun

Pycckuit nxenep, Net (8), 2006

ConHeuHbie 6atapeu.

BO MHOrOM UMEHHO NOSTOMY
POCCUIACKWNIA PLIHOK, TEopeTu-
Y4ECKW OrPOMHbIN ANs ansTepHa-
TUBHBIX WUCTOYHUKOB OHEPruM,
noka peanbHo man. A Befib dhep-
Mepbl 1 BNanenbLbl YaCTHbIX A0~
MOB B POCCUM MOFM Gbi, Npn
NPOTEKUMM rOCYAapCTBa, MOKy-
nate CB v B3Y, u, Tem cambim,
CNoCcOGCTBOBATL PA3BUTUIO OTE-
YECTBEHHON  anbTepHaTUBHOM
SHepreTKn.

Y4nTbiBas 3KOHOMUYECKME
peanu ceropmsHero aHs HIM
«KBAHT» BLIXOAMT HE TONBKO Ha
POCCWICKUIA PBIHOK, HO U Ha 3a-
py6exHbii. ECTb KOHTPakTbl C

LONr0 He MCronb: Te

B KOMMNEKT
[OMONHUTESNIBHO  BKIIOHAIOTCS:
3NEKTPOXUMUHECKMIA TeHEPaTOp
Toka (3X), paboTaioLuuii Ha Bo-
[I0PO/IE 1 KNCNOPOAE, BNEKTPO-
nn3ep (ANs PasnoXeHwus BOAbI
Ha BOZIOPO/L M KMCNIOPOA), @ Tak-
Xe CMCTeMa XPaHeHNsi BOAOPO-
na v knucnoposa.

EMKOCTb BOAOPOAHO CUG-
Tembl B pasbl GonbLue, 1 ynomu-
Hagwascs sbiwe KIY moxer
6e3 CosnHua v BETpa B TeueHne
Henenu obecneunsatb 0GbekT
9NeKTPUYecTBOM. ITOT CpPOK
MOXeT GbiTb YBENMYEH, TaK Kak
BCE OMpesensieTcsi BO3MOX-
HOCTBIO HAaKOM/IEHUs 3anacos
KMCNOPOAA M BOAOPOAA.

TepMoanekTpuyeckne reHe-
patopsbl (TArN) - euwe 0AHO HO-
BOE 1 OYeHb NEPCneKTUBHOE
Hanpasnenne pa6otel  HMM
«KBaHT». W13 dU3mkn n3secTHo,
4TO €C/M K CneumanbHo nNoaot-
paHHoMy Cnnaey MeTannos
NPUAOXUTL TEMNO, TO MOXHO
NONY4MTb UCTOUHMK TOKA. W1 Ha-
060poT, Nopaya BNeKTPUYEcKo-
O HaNpPsXeHUs Ha Takoe yCT-
POVICTBO BBI3LIBAET MOSIBNEHNE
HArpesaemoro 1 OXN1axaaemoro
YHaCTKOB.

Bbinu paspaboTaHbl TepMo-
QNeKTPUYECKNE  FeHepaTopbl
Ans rasosoit otpaciu. Ecam ot
Tpy6onpoBoaa ecTb BeTka C
HU3KIM [1aBNIEHNEM, TO, CXUras
a3, MOXHO MMETb B 3TOM MeCTe
T3, KoTOpbI 06ECNeYnT NeKT-
po3aHepruei cuctemsl o6Cny-
XuBaHnusi  maructpanu. HMM
«KBaHT» exeroaHo nocraenset
rasosukam Poccum okono 100
TON, KOTOpbIE MPUMEHSIOTCS B
cucTemax 3awmTel TpY6 v ana

no , KOTOpbIE BblN M0~
Jy4eHbl eLue B COBETCKOI nepu-
on B 3TOi obnactn. A Benb B
VHCTUTYTE K KOHLY 70-X FofioB
NPOLWNOro Beka Obiin co3aaHsl
W ycnewHo ucnbitaHbl IXI ans
TPAaHCNOPTHBIX CPEACTB MoLL-
HocTbio oT 40 po 300 kBT
B 1982-1984 ropax U3 MHCTM-
TyTa 8 MUHUCTEPCTBO Kaxablit
AeHb  e3aun  MUKPOaBTOOYyC
«PAD», paBOTaBLLNi HA TONAMB-
HOM anemeHTe (Bogopos w3
6annoHa 1 KMCNopPoA BO3AyXa).
OcTanuch TexHonoruM, ectb
CMEUMaNMCTI, HO HET J0CTaTON-
HbIX pUHAHCOBLIX CpeacTs. Mosa-
TOMy pa3BsuBaTh 3TO Hanpassne-
Hue Bynet HenpocTo. Ho uHoro
nyT y Hac HeT. He cnysaitHo B
CLUA xoasaT MexayropoaHue as-
TOGYChI Ha TOMNBHbIX BNIEMEH-
Tax, XOTi noka 8T0 [0POro u
3KOHOMMYECKU He BbIroaHo. Mo-
no6HbIE Xe MccneaoBaHns pas-
BepHyTbl B AnoHun, Kutae, fep-
MaHun. Poccnsi He nonxHa GbiTh
B apbeprapae, Tem Gosnee, 4To
ecTb GonblWoi HapaboTaHHbIN
OnbIT B 37OV 06NacTy.

W ee HEMHOrO 0 rocynap-
CTBEHHOI MONNTUKE, YBbI, HE B
Poccun. B fepmanum cToMMoCTb
OHOrO KWNIOBATT-4aca 13 Npo-
MbILLNEHHOV ceTn pasHa ~17 eB-
poueHTam. Ecnm xe Bbl oTaaeTe
B 3Ty CETb 3NEKTPOIHEPT IO, MO-
nysenHylo o1 CB, To rocyaap-
CTBO NnatuT 3a Hee Bam 40 es-
POUEHTOB 3a KMAOBATT-4ac.
KommeHTtapues He HyxHO. B Uc-
NaHUW HEAaBHO NPUHATHINA 3a-
KOH 065I3bIBAET NPU CTPOUTEIb-
CTBE Kaxaoro

psiaoM T B,
Hble Ha ro Bnepea no espo-
neiickum uewHam. MposoasTcs
MCCNEa0BaHNS OTEYECTBEHHOMO
pbiHKa MO rpynne TOBapoB Ha-
poaHoro notpednenus. «KeaHTt»
BbiNyckaeT aayHble poHapwm (oc-
BellEeHNe TeppuUTOpUM yyacT-
koB) Ha CB ¢ AB. PaspaboTaHbl 1
NPOWU3BOASTCS MUHM-3NEKTPO-
CTaHuMW, B KOTOPLIX Cropaet
MeTann (anioMUHUIA, Maruui).
Ans nonoGHbIX TONAMBHLIX ane-
MEHTOB [10CTaTOMHO 3anuTh B
HWX 06bI4YHBI CONEBON PacTeBop,
M OHM HECKObKO CYTOK MOryT
nasate sHepruio. Poccuiickue
[OPOXHVKN MO AOCTOMHCTBY
OLEHMN BTO MPEUMYILECTBO 1
NPUMEHSIIOT BTV MUHI-3NEKTPO-
CTaHUMM B YCTPOWCTBAxX CBETO-
BOTO OrpaxzaeHvs BO Bpems
paboT Ha MarucTpansix.
OYEBMAHO, YTO PLIHOK anb-
TEPHATUBHBIX MCTOYHNKOB SHEP-
rum orpomeH n B Gnuxaiiiei
nepenekTMBe 9TM WUCTOMHUKN
CMOTYT KOHKYPMPOBATH MO LEHe
C TPaAULMOHHBLIMU BUAAMU G-
TOYHMKOB BHEPrUW, @ BKONOMM-
Jeckasi COCTaBnsiowas LeHs!
YXe Ceifdac He Bbi3blBaeT HuKa-
KX COMHeHwii. Hawa sapasa
COCTOUT B TOM, 4TOGbI, Npeoao-
nesas TPYAHOCTUN HUHAHCOBOIO
XapaKTepa 1 1Crosb3ysi Hay4HO-
TEXHUYECKNIA U NPOM3BOACTBEH-
HbIA  NOTeHuMan KonnekTnsa
HMM «KsaHT», BLIATM HA 3TOT OT-
POMHBIA PbIHOK U 3aHATb Tam
[OCTOWHOE KOHKYPEHTOCNoco6-
HOE NONOXEHUE.

Banepuii CEMEHOB,

O XWI0r0 A0Ma UCMONb30BaTL
ANs ero  anexT|

@Iy «HIMM «KeaHT»

HayK

Russian engineer, Ne' (8), 2006

electrochemical current gener-
ator (ECG), electrolysis unit (for
decomposition of water into
hydrogen and oxygen), as well
as the system of hydrogen and
oxygen storage.

Capacity of hydra I

pipeline. Each year SRE
«Kvant» deliver to gasmen of
Russia approximately 100
TEGs which are used in pipe
protection systems as well as in
power supply of cable and
radio c ication. In the

system is much more and the
above CEls can supply electric
power to an object within a
week without the Sun and wind.
This term may be extended
since it is determined by possi-
bility of storing oxygen and
hydrogen reserves.

Thermoelectric generators
(TEG) are another new and very
promising trend in work of SRE
«Kvant». As physics shows, if
heat is applied to the specially
composed metallic alloy, cur-
rent source may be obtained.
And vice versa, supply of the
electric voltage to such a unit
causes emerging of heated and
cooled segments.

There have been developed
thermoelectric generators for
gas industry. If a low-pressure
pipe-string is available, then
there may be a gas-burning
thermoelectric generator to
supply electric power to the
maintenance systems of the

A

nearest future, these genera-
tors are expected to be used in
oil industry. The thermoelectric
generators are reliable and
durable (continuous work life is
over 10 year and more).

For gas pipelines SRE
«Kvant» has developed a new
combined unit using not only
TEG, but also energy of the Sun
(SBs) and that of wind (WPPs).

There have been renewed
interrupted works in the area of
ECG for transport. The
achievements made in this area
in soviet time, were not used in
Russia for long. While by the
end of the 70s of the last centu-
ry, there were developed and
successfully tested ECGs for
transport vehicles with capacity
of 40 to 300 kW in the institute.
In 1982-1984 a microbus RAF
operating on fuel element (bal-
loon hydrogen air oxygen)
drove each day from the insti-
tute to the Ministry. The tech-
nologies are preserved, there
are required specialists, but not
enough money. That is why it
will be so difficult to develop
this concept. However, we do
not see another way. It is not
strange that in USA there are
long-distance buses operating
on the fuel elements even
though it is expensive and non-
profitable economically. Similar
researches are being carried
out in Japan, China and
Germany. Russia should not be
in the rearguard since there is
significant practical experience
in this area.

And a little bit more on the
state policy - to our regret, not
in Russia. In Germany, cost of
one kilowatt-hour from the
industrial network amounts
to ~17 eurocents. If you deliver
to the same network energy
generated by the SB, the state
pays you 40 eurocents per kilo-
watt-hour. No comments are
required. In Spain, recently

adopted law requires usage of
solar batteries for electric
power supply when construct-
ing each individual residential
house.

The above are only some of
the reasons why the Russian
market with such a great rated
capacity for alternative power
sources is very small actually.
While farmers and owners of
individual houses in Russia
could buy SBs and WPPs under
the patronage of the govern-
ment and thus support devel-
opment of the local alternative
energetics.

Taking into account eco-
nomic reality of today, SRE
«Kvant» penetrates not only
into the Russian but also into
the international market. It has
executed contracts with several
countries for 1 year ahead at
the European prices. It carries
out research of the domestic
market by groups of consumer
goods. «Kvant» manufactures
garden lanterns (lightning of
garden territories) using SBs
and ABs. There have been
developed and are produced
mini power plants burning
metal (aluminum, magnesium).
For these fuel elements, it is
enough to pour ordinary salt
solution into them and they will
generate energy for several
days. The Russian road
builders highly appreciated this
feature and use such mini
power plants in barrage light
units when performing works in
main roads.

Itis evident, that the market
of alternative sources of power
is huge and in the nearest
future such sources will be able
to compete with traditional
types of power sources in
terms of price, while ecological
part of this price is apparent
already now. Our current task is
to overcome financial difficul-
ties and using available scien-
tific, technical and production
capacities of SRE «Kvant» to
enter this huge market and fine
there its own competitive place.

Valery SEMENOV,
General Director,
PhD in Economics
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Bbicokoe Ka4uecreo — HM3Kas HeHa

3akpbiToe aKUMOHEPHOe 06LEecTBO
«3KcnepuMenram,m,lﬁ 3aBof HOBbIX Tex-
Honorwii «CKAT» 6b110 o6pa3osaHo B 2000
rogy rpynnoii komnauuii «Y30-31eKkTpo»
Aans obecne4eHnsi cOGCTBEH-
HBIX MOTPEGHOCTEN B 3/IEKT-
poLyuToBom oGopyaoBaHuu u
KOMMNIEeKTyLwnux meranno-
un3gennsx. B HacToswee
Bpemsi 3aBon npeacrasnseTr
co6osi AMHaMMYHO pa3BuBa-
oueecs npepnpuaTue
60/1b1WIOK  HOMEHKNaTypo#i
M:menuu“, npeaHasHa4yeHHbIX
Ans Apyrux CerMmeHToB pbiHKa
meTannoo6pa6otku. lpes-
npusitue NOCTOSIHHO y4acTBy-
eT B cneymann3npoBaHHbIX k
BbICTaBKkax, MmMeeT MHOro-
YUCNIEHHbIe [AUNJIOMbI U Har-
Ppaasi.

3A0 «3KcnepuMeHTaNbHbI
3aBOf,  HOBbIX  TexHOnorun
«CKAT» ocHalleH Hemeukum
o6opynosaHmem BOSCHERT u
TRUMPF, nmeeT Takxe co06-
CTBEHHYIO NUHUIO I'IODOLLIKOBOI;N
OKpacku, 4YTO NO3BONSET NPOM3BOAUTbL MPO-
AYKUMIO BbICOKOrO KayecTBa B Camble KOpPOT-
Kne CpoKu.

KayecTBo Hawei npoaykuum aocturaetcs
3a CYeT TWaTenbHOro KOHTPONSA MCXOAHOro
CbIpbsi. Enaronapﬂ HanaxeHHbIM KOHTakTam C
NOCTaBLMKAMN N HANTNYUIO COBCTBEHHbIX npo-
V3BOAICTBEHHBIX M/IOLAEN Mbl 3HAYUTENBHO
YMEHbLUAEeM 3aTtpaTbl Ha NPOU3BOACTBO, YTO B
uTore oTpaxaetcs Ha KOHEYHOI CTOMMOCTN
HaLue NpoayKLumn.

Pycckuii utoxenep, Nef (8), 2006

MpeanpusTie BCerna roToBo K ANNTENLHOMY
¥ NNOAOTBOPHOMY COTPYAHUYECTBY C /IOGbI-
MU NapTHEPaMM 1 UX NPEACTaBUTENSAMM, NPU
9TOM YYUTBIBAIOTCS MOXENaHNs N UHTEPeCh!
Kaxporo.

Ha i peHs 3ason
Ha npoussoacTse:

s "
ToproBoro oGopynosaHus;

- 19-pioiiMoBOro 060pPYAOBaHMS ANs cHCTeM
TeneKOMMYHUKALWIA 1 CBSIIN;

~ NPOTUBONOXAPHBIX ABEPEV, NIOKOB, WTOP U NPO-
TUBOMNOXapPHbIX 3aBEC, NOXaPHBIX WKadoB;

— MeAMLMHCKIX CTO.K, WKados;

~ pa3sfeBankHbIX WKad OB, NAPKOBOUHLIX TEPMUHE-
nOB, @ Takke APYrMX KOPNYCHbIX M3AenMi M3
nucTosoro metanna.

3aBoA MPUHUMAN y4acTHe B UIrOTOBNEHUM MeTan-
W ans

r. MOCKBbI 1 PETMOHOB, B 4acTHOCTH:

TouHens (3-e

KonbLO);

- ana i o
Komnnexca «Marex»;

~ ANA HOBOW XeNe3HOAOPOXHOM MarucTpanm
aoponopra BHyKoBO;

~ Ans TOproBbIx Komnnexcos «METPO» (Bapuas-
cKoe wocce), «Awak» (OCTaUIKOBCKOE WOCGe), Ce-
TH MAraguHOB POSHW4HOW TOProBAM «[PO3AL>
«sTepoukas;

~ ana

"
mapueit,
Hue ]
«opnycamu).

Russian engineer, Ne' (8), 2006

High quality — law price

The Closed Joint-Stock Company
«Experimental plant of new technologies
«SKAT» was established in 2000 by the
«UZO-Elektro» group of
companies for the purpose
of satisfying internal de-
mand in electrical board
equipment and in compo-
nent metallic parts. At pre-
sent, the plant is a fast-
growing enterprise manu-
facturing wide range of
products for other seg-
ments of the metal pro-
cessing market. The plant
regularly participates in
dedicated exhibitions, has
a lot of diplomas and
awards.

The Closed Joint-Stock
Company «Experimental plant
of new technologies «SKAT» is
equipped with the German sys-
tems «BOSCHERT»  and
«TRUMPF» and has its own line for powder coat-
ing which allows manufacturing of high-quality
products in short terms.

High quality of products is achieved
through thorough control of raw materials.
Well established relations with suppliers and
availability of own production facilities allow
reducing production costs and this results in
the end price of our products.

The plant is always ready for long-term and
mutual cooperation with any partners and

their rep - wishes and i
of all of them are always considered.

Today the plant’s key products are:

— electrical board, shell, warehouse and
trade equipment;

—19-inch i for

systems;

— fireproof doors, hatches, fire screens and
shields, fire cabinets;

— medical stands and cabinets;

- dressing room boxes, parking terminals and
other carcass works made of plate metal.

The plant participated in production of metal

structures for construction objects in

Moscow and other regions including:

— Lefortovsky tunnel (3rd transport ring);
i i of the ibition com-

plex «Manezh»;
— new trunk railway of the Vnukovo airport;

— hypermarkets «METRO» (Varshavskoye
shosse), «Auchan» (Ostashkovskoye shosse),
supermarket networks «Grozd» and
«Pyaterochka;

— the «Luzhniki» and «Olympiysky» stadiums
(reconstruction of stair flights, providing
metal constructions for sportive events).
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BO3MOXXHOCTU HEOXJIAXKAAEMOM
TEMNJIOBU3UOHHOM ANMNAPATYPbI
MNo AMATHOCTUKE SJHEPFOHACBILWEHHBIX
OBBEKTOB U NPOMBILUJIEHHOIO OGOPYAOBAHMSA

MpuHumn

# per c

i TeXHMKN 0

nonei

He TonbKo

VX MHTEHCUEHOCTB 1 POPMY, HO TakXKe Nonyuars
o

MeXAy OTAE/bHBIMU Y4aCTKaMN 3HEProHaCLILLEHHBIX U APYFUX
TeNnnouaNy4alowmx 06bLeKToB.

Ans

il UHTepec

3apay

NPEeACTABASIOT aBTOHOMHBIE MasIOraGapuTHbIE TENOBM3OPbI

c

y Ha 6age r
Gonbuoii eMkocTH.

a

Puc. 1

ig.
Tennosu3sopsi TpeTeero
nokonenus:

a - manora6aputHsii

maTtpuy

B 2002-2006 ropax 8 HUMMH MHMO
«CnekTp» paspaGoTaHbl HOBLIE NEPeHOC-
HbIE HEOXNKAAEMBIE MATPUYHBIE TENIo-
BU30PbI TPETLETO NOKONEHNs, PaBoTalo-
wue 6e3 OxnaxaeHns B CNeKTpanbHOM
nvianasore 813 mkm (puc. 1): (a) mano-
rabaputheiii TH-4604ME Ha Gaze 1/2'
MUKPOBONOMETPUHECKO MATPULbI eM-
KocTbio  160x120 nukcenen u MPT
0,15 °C, co BcTpoeHHbIM UK-06bekTsom
25 MM/1,0; (b) MHOr i

Cax, CKPBITbIX O4aroB M0f13eMHOT0 BO3roOpaHus Top-
DAHUKOB M T.1.;

— MPOBE/IEHNE MOUCKOBBIX M AMArHOCTUYECKNX
MEpONPUATUIA — MOUCK YAAneHHbIX 0GLEKTOB (N0~
Aeil, XWBOTHbIX, TPAHCMOPTHLIX CPEACTB), B TOM
4MCnE - B OTKPLITOM MOpE, Fopax, NyCTbIHE, TYHpe
W T. N.; BCENOroaHas v KPyroCyTO4Hasi OXpaHa no
BHELIHEMY NEPUMETPY BaXHBIX NPOMBILLINEHHbIX 1
CTPATermiecknx OBBLEKTOB; BLIABNEHUE CKPBITHIX
aHomanuii (NoXapoonacHbIX MECT Neperpesa cuno-
BOro 060pyAOBaHMs, NYCTOT, CKOMNEHWIA XMAKOCTN
W T. N.) B NPOMBILNEHHbIX 3AAHNSIX U APYrVX CTPOM-
TeNLHBIX KOHCTPYKLMSIX.

apyroe np:
MO¥ TEM/IOBM3MOHHOIA annaparypi.

Crenyet OTMETUTL HEKOTOPbIE NPUHLMNMANLHO
BaXHbIE OT) 0coBeHHoCTH
rusa 1/ n 1/2" matpnu, Tak Kak 0T HUX HanNpPsMyIO 3a-
BUCSIT TEMNePaTypHast YyBCTBUTENLHOCTL M FEOMeT-
pudeckas paspeluaioilas crnocoBHOCTb, a Takke
[pyrve xapakTepucTuKiA.

HecomHerHo, Tennoeusop ¢ 1 matpuuei npn
OAVNHAKOBOM YIie NONsi 3PEHNst 1N PACCTOSHAN A0

TH-4604M Ha 6aze 1" ivpoanexkTpudec-
KOV MATPULIbI eMKOCTHIO 320x240 nukce-
neit u MPT 0,1 °C, ¢ 6a30BbIM CbeMHLIM
VIK-06beKTB0M 50 MM/0,7; (C) KOMNaKT-
HbIi NONCKOBBIN «KaTpat» C Knaccom 3a-
wwtl IP-65 (160x120 nukceneit, 0,12 °C,
19°x14°).

B HOBOW, 60n€e AMMHHOMOKYCHOM
cTaumoHapHoii cucteme TH-4604MM —
100 (pyc. 2) HONONHUTENEHO YCTaHOBNE-
Hbl Ha nnatdopme OMY ONTUKO-3NeKT-
POHHbI KaHan ans obHapyxeHus pas-
JINYHBIX ONTUYECKUX NPMGOPOB Ha pac-
cTosHnn no 1000 M, a Takxe Tenesnan-

06bekToB UMeeT B ABa pasa nyuwee
reoMeTpUYEcKoe paspeleHne B NNoCKoCTM Npea-
METOB UMM - MPU OAVIHAKOBOM FEOMETPUHECKOM
paspeLLeHUn — Mo3BonseT HabMIoAATL OBLEKTHI B
niBa pasa Aanblue.
OAHAKO €CAM ONPeaensIoLLVMMM SBNSIOTCA raba-
PpUTHbIE pasMepsl, Macca, aHepronoTpebnenve u
npubopa (¢ M Habnio-
[naTens CpaBHUTENbHBIM YXYAWEHNEM KayecTsa
TENNOBU3MOHHONO M30BPAXeHHst), TO NPV OAMHAKO-
BOM v no
06bekTos y Tennosuzopa ¢ 1/2" matpuueit pokyc-
Hoe paccTosHue MK-0GbekTvBa Gyaer B asa pasa
MEHbLUMM W, CNeaoBaTeNbHO, OH GyaeT MMeTb Npo-
HO rabapuTHble pasmepsbl,

OHHbIA KaHan ¢ cnekT-
PanbHoi 4yBCTBUTENLHOCTHIO — OT 0,38
0 1,7 MKM M ONTUYECKON Cenekumeit
i o

TOMHBIX AMANa3oHax.

3Tn Tennoeu3opbl B Nio6oe Bpems
CYTOK 1 B CNOXHBIX METEOyCNoBUSIX
obecneuvsaioT addexTUBHOE HaBNoAe-
HMe 33 OBBEKTAMM UK OXPAHSIEMBIMI
(KOHTPONMPYEMBIMbI) 30HAMM, OCYLLEC-
TBASIOT BUSYANM3ALMIO TEmIoM3Nyyalo-
wnx 06bLEKTOB W PeleHne WUPoKoro
cnekTpa 3ajay, MaBHLIMK M3 KOTOPbIX
ABASIOTCS:

— obecneyeHne TexHoreHHoi 6Geso-

i1 CUNIOBOTO BMEKT-

TH-4604M5; NacHOCTV — TENNOBUSVOHHAS ANArHOCTM-
b — mror Ka 3paHuii,
Hbii TH-

€ — KOMNaKTHbIi
nouckossii «Katpan»
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DBaHUS U P TpaHe-
NOPTHbIX CPEACTB; —~ NONCK yTe4eK 1 paa-
PbIBOB Ha HedTENpoBOAax 1 TeNNoTpac-

Macey 1 CTONMOCTb.

Mpw atom 1/2" matpuua (160x120 = 19 200 nmk-
GCeneit) TaKKe UMEET CYLLECTBEHHO MEHBLLYIO CTOM-
MOCTb N0 cpaBHeHuio ¢ 17 MaTpuLeit B YeTbipe pasa
Gonblueit emkocTy — (320x240 = 76 800 nukcenen).

B rabn. 1 npuseseHbl 3Ha4eHNs YrnoB Nons 3pe-
HUSI 9TUX MaTPUYHBIX MOAYNeW B 3aBUCUMOCTW OT
1ICMONb3yeMbIX TUMOB 6a30BbIX repmaHmMeBbix MK-
06beKTNBOB.

B KavecTee npvMepa npuseaem Ase OCHOBHbIE
33BMCUMOCTY:

— NPY COXPaHEHNI HEN3MEHHBIMU Pa3MepoB no-
N1 3PEHNS M FreOMETPUYECKON paspelualoLeit cno-

B npeameTos ¢

$oKycHOro pacctosHus MK-0BbLeKTBa [anbHOCTL
0GHAPYXEHIA 1 PACNO3HABAHNS TENOU3NYHAIOLX
06bekToB GyAeT NPONOPLMOHANBHO YBENNYMBATLCS,

~ NPU UKCMPOBAHHOM PACCTOSIHAN [10 HABAIO-
naemoro o6bekTa ¢ yBenmyeHmem okycHoOro pac-
cTosiiusi UK-06bekT1Ba NponopLnoHanbHo yMeHb-

Russian engineer, Ne' (8), 2006

PERFORMANCE CAPABILITIES OF NON-COOLED IR-
IMAGERS FOR DIAGNOSTICS OF ENERGY SATURATED
OBJECTS AND INDUSTRIAL EQUIPMENT

The principle of 2D thermal field distribution
remote registration provides survey not only of
the intensity and shape but collecting of addi-
tional information about dynamics of heat
exchange between separate parts of energy
saturated and other heat radiating objects.

detection of hidden heat and water leakages in
buildings and heat supply pipes all around the
clock and at any weather conditions. They also
can be successfully used for location of over-
heat accident-sensitive and fire risk areas of
equipment under load. Instruments provide
shape and intensity visualization of critical
places thermal e. help to solve numer-
ous tasks of industrial diagnostics by means of
this NDT method.

Currently the use of portable IR-imagers
became more and more popular for equipment
and technical objects health monitoring as well
as for location of damaged places and leaks on
main oil and gas pipelil the ing of which

«Spectrum-RIl» during years 2002-2006. The newly
developed instruments implement non-cooled 2D
receivers of IR-radiation based on solid hybrid
matrixes of large capacity and operating in spectral
range 8-13 mem.

These are:

- Portable IR-imager TN-4604MB based on
1/2"» microbolometric matrix (160x120 pixels) and
minimal detected temperature difference (MDTD)
0.15 °C with built in lens 25mm/1.0 (Fig. 1a).

— Multifunctional IR-imager TN-4604MP based
on 1" pyroelectric matrix (320x240 pixels) and
MDTD 0.10C with built in lens 50mm/0.7 (Fig. 1b).

— Portable IR-imager «KATRAN> for surveys and
search purposes (performance IP65), geometrical
resolution 160x120 pixels, thermal sensitivity 0.12 °C
and FOV 19°'x14° (Fig. 1c).

— New long-focus system TN-4604MP-100
mounted on tilt additionally installed optic-electron
channel designed for detection of optic instruments
at distances up to 1000 m and TV-channel with

can cause catastrophic consequences. The
portable IR-images based on non-cooled hybrid
solid state matrixes are of special interest.

The latest tendency in development — multi
channel performance, wide band spectra
(range 0.35 to 13 m) - sig! antly expand the
area of instrument applications both in tradi-
tional machine building, energy, transport
industries and in boundary industrial areas

Introduction

The principle of 2D thermal field
distribution remote registration pro-
vides survey not only of the intensity
and shape but collecting of addition-
al information about dynamics of
heat exchange between separate
parts of energy saturated and other
heat radiating objects. When talking
about energy saturated objects two
aspects can be discussed. One is
technical diagnostics the other
one — protection of these potentially
hazardous facilities. In fact these two
classes of tasks can be solved with
the help of one type of equipment —
non-cooled IR imagers.

spectral range 0.38
to 1,7mcm) and optical images selection in several
intermediate ranges (Fig. 1d).

All above instruments provide all around the
clock and in severe weather conditions efficient sur-
vey over objects of interest or protected areas; visu-
alization of heat radiating objects and solution of
wide range of tasks basic of which are:

Technogenic safety provision: buildings, installa-
tions with power electrical equipment and various
transportation means diagnostics; location of leaks
and oil- and heat pipeline breaks, hidden sources of
fire, etc.

Conducting of search and survey diagnostic
actions: search for remote objects (people. animals,
cars, etc.; all around the day and at all weather con-
ditions protection of perimeters of important strate-
gic facilities; detection of hidden anomalies (fire
dangerous places where overheating present, cavi-
ties, liquid accumulations etc.) in industrial buildings
and other structures.

There are many other applications for non-
cooled IR-imagers.

2. Peculiarities of use of 1”and 1/2/ matrixes
It is necessary to note some principal important
distinctive features of 1" and 1/2" matrixes use as
they are directly dependent on thermal sensitivity

In case of technical

the tasks also can be split in two
groups. One group — necessity to
evaluate the temperature of problem
areas, the second one - detection of
heat leaks.

1. Samples of available equip-

Puc. 2
(Fig. 2) ment
AnusnodoxycHas All mentioned above tasks can be

solved with the help of various non-

cTaynoHapHas cucrema N
usoHap cooled IR-imagers developed by

TH-4604MI1-100

and (special) and some other
parameters.

Without no doubt the IR-imager with 1" matrix in
case of the same FOV and distance to observed
object has two times better spatial resolution within
the plane where the object is located or in case if it
has the same spatial resolution it is possible to see
object at distance two times longer.

Nevertheless, if the instrument weight and size
as well as power consumption and price are most
important parameters and the user is satisfied with
relative deterioration of thermal image quality, than
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WAIOTCS Pa3Mepbi NONs 3PEHUS 1, COOT-
BETCTBEHHO, BO3PACTAET reoMeTpuyec-
Kas paspeLuaiowias cnocobHOCTb B N0C-
KOCTV NPEAMETOB.

Pycckuit nxenep, Net (8), 2006

— CUNOBOTO PAacNPeaenuTensbHOrO 3NeKTPO-
wwta (puc. 3(1).

MpOBOAMBLUASCA HAMU MHOrOKpaTHas anpoba-
ums (HasemHas W C BO3Ayxa) paspaboTaHHOI

B rabn. 2 pas-
MepOB Noneit 3peHUs NPy PaaHbIX pac-
cTosHNAX A0 Habniofaembix o6bekTos
(mna Tennosnzopa ¢ 1" matpuueit u uc-
NONb3yeMbIM1 ABYMS TUnamm UK-o6bek-
TWBOB).

Mpu 0630pe MECTHOCTU B LWMPOKOM
AnanasoHe PacCTOsIHWIA C Lenbio o6Hapy-
XeHus 1 fanbHenwwero HabnoaeHus Ten-
NIOM3NYHALMX OBLEKTOB (C AONONHN-
TENbHO NOTPEBHOCTBIO PACCMOTPEHUS!
ux B 6onee kpynHom macwrabe ans pac-

1 TEXHUKM — HA FOPOACKWX TennoT-
paccax, IPOTAXeHHbIX HedTENPOBOAAX, 39POAPOM-
Hbix B, ruapocoopyxetusix, TALL, ASC 1 B Xunbix
3naHMAX — nokasana ee Eb\cokym 3 PeKTUBHOCTb,

npu (paree
OTCYTCTBOBABLIMX) TEMOBbLIX AHOMANMA HA JTUX
o6bekTax.

B Gnuxaiweit nepcnektvee 8 HUWMMH MHMNO
«CnexTp» NPeAnonaraeTcs CO3AaHMe AMHHOBON-
HOBbIX HEOX/IAXIAEMBIX TEM/IOBUIUOHHBIX KaMep C
NOBBILEHHON  eMKOCTbio  MaTpuy, — 640 x 480 =
307 200 nukceneit (v 6ONIEE), UMEIOWIVX NPU STOM

Russian engineer, Ne' (8), 2006

pixels.

will be given below:

In table 1 presented are field of view
(FOV) angles of matrix modules depending
on used standard germanium IR lenses.

As an example two basic relations

in case of equal visualization scale and
distance to the object the IR-image with
1/2" matrix. In imager with 1/2" matrix the
IR lens focal length will be two times less
and hence it proportionally will have less
size, weight and price. The price will be off
due to the fact that capacities of these two
matrixes are different, thus capacity of
1/2" matrix is 160 x 120 = 19 200 pixels
while for 1 matrix it is 320 x 240 = 76 800

3. Some practical results
In Fig. 3 (I, l) presented are practical results and

images obtained with the help of IR-imager of TN-
4604MP type with lens 50/0.7. In the figure present-
ed are TV images of examined objects (top) and their
thermal presentations (bottom).

The IR-imagers that were developed and pro-
duced by «Spectrum-Rll» company in fact realize
various performance concepts that made possible
instruments use not only in specific but in traditional

application areas (machine building, power industry,

construction activity, transport, etc.) and create very
promising area of future development line.

Several on ground an in air trials when new instru-
ments were used for diagnostics and surveys of

municipal heat pipelines, long oil pipelines, airports

900Z-H3IAONNVH

NO3HaBaHWA) WUCMONL30BaHWE ANS BTUX  TeMMnepaTypHylo HyBCTBUTENbHOCTb He xyxe 0,05 ‘C Fig. 3(1I) - in case of invariance of FOV and spe- runvlvays, hydrauli? works, r:jeating and powerhp\an[s,
Puc. 3(1) ueneii nawkpeatuieckoro oGbekTisa (50 MK); NPOBOASTCS UCCNIEAOBAHMS MO YAYHLLEHMIO oial 'esho'”'l'g'} ab‘";y'" Ipllane af,’Jb,JeC‘ '°°3C" e e P ants and at I?p?”"‘:"t‘ louses
Fig. 3(1) (TpaHCdOKaTOPa), NO3BONSIET NNABHO M3-  MACCOraGapuTHBIX XapakTePUCTUK 1 CHIKEHNIO e tion ""de“ ens ‘;c_a engt "f\ '”C’e?e p'°"|9 elr Ed'c'e"C_V efpef)'a V‘ "“'1 e elc on o
Mzo06paxenns, MEHSITb B LIMPOKWX MPEefienax COGCTBEH-  SHEpronoTpeGneHns pa3paGaThiBaeMbix HOBbIX “ns Q;‘:&‘:’w"‘l‘l’ge g‘;‘:}%‘:"l‘éﬂ;"ﬁ:‘i’cﬁ‘:;ﬂgea‘ radiat- ;‘:;"SV oceurred (previously absent) thermal anom-
rennosuzopom Hoe PACCTORHUE (3 TAKKE  MOAENEH TENIoB/3OPOB ~ BMIOT A0 CaMBiX MOpTa- Zin case of fixed distance to observed object In'the near future «Spectrum-Ril» plans to devel-
P MaclTab U306paxeHns N rEOMETPUYEC-  TUBHBIX.
TH-4604MIT: . . when the IR lens focal length is increased the FOV  op non-cooled imagers based on cameras with
: KyIO Pa3peLLIAIoLLYI0 CIOCOBHOCTS B MA0GC- TP fianbHeviLLEM MOBLILIEH TeMNepaTypHOI e e promartionaly e ity (040 x 480 < 307200 pwats and
a - TenesuanonHoe;
b KOG 0GLeKTOB). HYBCTBUTENLHOCT TEN/IOBU3OPOB MOXHO GyneT yxe ly the spatial resolution is increasing in the plane of ~ more) and improved thermal sensitivity (not less than
DOKYCHOTO PaCCTOSHMSA B B HEAANIEKOM GYAYWEM OCYLIECTBUTL KaYeCTBEHHO observed object location. 0.050C (50mK).
WK-TpaHcdokaTopax ocyuwectensercs HOBbI NEPexoA 0T BU3yann3aLmm NCTOYHUKOB U3ny- In table 2 presented are the sizes of FOV at differ-
NPeUMYLIECTBEHHO B nMpeAenax 20—  deHwst (Terna) K BUACHMIO B TEMNOBbIX x ysax vatve- ent distances to observed object (for IR-imager with Conclusions
100 mm (5 kparuoe MaCLuTaGVIDOBaHMe) v HeHuit o8 8 1" matrix and two types of used IR lenses). The use of non-cooled thermal imaging systems
50-150 MM (3- B Tenesy- 04 COcoGHOCTI 05‘*3”05 ~ When the area survey is performed in wide range  in airspace, petrochemical and defense indusiries is
3MIOHHOM KaHaIe TeNIoBI30PA TAKKe YCTaHaBMBa- MNpasaa, 8 3TMX NPUGOPaX elwe B GonbLiei cTe- of distances with the goal to detect and further to ‘cor This can be by
eTC COOTBETCTBYIOWMIA ManorabapuTHbIA TpaHc-  neHn Gyayt c wei monitor the heat radiating objects with additional ~ appearing of newly developed computerized non-
dokatop (Ha BUAMMYIO 06nacTb CrekTpa) —cTemxe  BOHOBLIX TENOBbIX MOMEX, YTO NOTPeByeT XecTko- option of detailed object examination, i.e. use of vast  cooled IR-imagers with high special and thermal res-
/MaNa3oHOM U3MEHEHIS YTIOB NOMS 3PEHNSL. rO TEPMOCTAaTUPOBAHMA TEPMAHNEBbIX BXOAHbIX scale providing object recognition, the pancreatic  olution making it possible to perform surveys and
Huxe, B ka4ecTse NpuMepa, NoKasaHbl BOCMPO-  OKOH U MaTpuiHbix MK AeTekTopos, a Takxe petue- lenses (transfocators) are applied. The lastones help  thermal diagnostics at high quality level.
u3BefeHHble  Tennosu3opom TH-4604 MM C  HWA APYrUX HAYHHBIX M COMYTCTBYIOLMX MHXEHEPHBIX smoothly change in wide range their own focal length Currently active works are conducted and efforts
VIK-06bekTiBom 50/0,7 TeNesnanoHHele 1 CooTse-  3aav. (as well as image scale and spatial resolution within ~ are made to improve weight-sizes parameters and
TCTBYIOLINE UM TEnnoBU3UOHHBIE W30GpaxeHus B. ®EAYNLLNH, the plane of object location). reduce power consumption of newly developed
(purc. 3): A. CTYAUTCKWN, The IR- transfocators focal length variation is  instruments with the goal to make IR-imagers practi-
— GOiNepHON YCTaHOBKK C neperpeTbimM dnaH- 10. NoJIsIKoB, preformed mainly in the range of 20 - 100 mm (i.e. cally miniature and keep the quality of obtained
uem Hacoca (puc. 3(1l), A. KOBAJIEB 5x multiple scaling) or 50 — 150 mm (correspond to  images as good as in big ones or even better.
3x scaling). When using this type of lens in the TV-
channel of IR-imager installed is corresponding and Vitaly G. FEDCHISHIN,
matching small size transfocators operating in visible Alexander S. STUDITSKY,
Ta6mua 2 spectral range and matching the same range of FOV Yurij A. POLYAKOV,
WK-0GbeKTH | Ha3emHOE PaccTonHue 0 0GHEKTa WK BHIGOTa NORETa, M angles variations. Table 2 Alexey A. KOVALEV
50 100 200 400 600 IR lens Ground distance to the object, m
Tabnmua 1 F —ﬂmm no pwarowand | 36 7 145 216 Table 1 specifcation | 50 100 200 400 | 600 |
[@opmar | Vron nona spenna | @okychoe paccronkue VK-oGuexTHBa, M 18 Watrix for- | IR-imager FOV Focal length of IR-lens, mm Fosamm, | Along diagonal | 36 7 145 216
Matphyel, uq 0, = 0,364) | rOPH3./epr mat, pixels 9 8 ] 25 | 50 [100 | 160 || o 50  [18m
nucene 9 |18 25 |50 [100 | 150 145/11m 2022 | 58/ | 116/88 | 172128 (0 = 0:364) | HoLert
g, =0; Nert.
2 1 55 27 17 Maximal along 88 |4 | 2 158 ! 145/11m 20/22| seas|  116/88| 1721128
Makc. (no avar.), 58 |44 |22 |115 | 8 Paspewaio- " . ; 320x240 | diagonal), grad
3201240 | rpan an cnocoS- | (46 nakus/cw) ) Resolutionin | 22 B 55 27 17
HOCTb B NAOC- " Along horizontal /| 4p/35 | 34126 | 18113 | 968 | 645 the plane of | (4,6 cmvling)
(1) Mo ropus./sepr., rpap| 46/35( 34/26 | 18/13 |9/6.8 |6/4,5 KoCTH 0GbeTa vertical, grad object location
(mwnns/m) !
(i
MrHos. aHasenve, 352 |1 | 05033 Instantaneous 35 | 2 | os | oas || "™
) Fot0gwy, | MOAvrOHAM 175 35 70 106 value, mrad 1|‘>
= 10° 88m Fe100mm, | pong giagonal | 175 35 70 106
a,=10° 88m
Make. (no avar.), 68 23 |12 (tg o1, = 0,176) | ropus./eepr. Maximal (along | 68 2 | 12 “;af 0.1476)
rpan Mpuesape: 53m 14710 | 28/21| 56/42 | 84/64 160x120 | diagonal), grad : ' Hor NVert,
[160x120 opun mili radian 753m 14/10|  28/21| 56/42 | 84/64
Mo ropua./epr., 54/42 19114 (957 ;‘W‘"’“Wﬂ”a" P“l"“’""é “ » 1 55 a6 (1) Along horizontal /| 54/42 1914 | 957 | (mrad) equals =| -
172 rpan mpn) paser = | | was cnocos- X ! vertical, grad
(172°) P 3.3 yrosix WoeTs 8 mnoc- | (2.3 nwnnarew) g 3,3 angular Resolutionin | 44 2 11 55 36
Gl minute. the plane of | (2,3 cm/line)
MrHoB. sHavenwe, 7 2 1| My KocH of Instantaneous | 7 2 1 object location
won (mwnn/m) value, mrad (ines/m)
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000 RESEARCH, TECHNICAL AND EXPERT CENTRE

OF NEW ECOTECHNOLOGIES IN HYDROGEOLOGY AND ENGINEERING

«NOVOTECH>»

The firm <NOVOTECH> is in the market of tech-
nologies and services since 1991. All kinds and direc-
tions of activity are provided by License of a Federal
level.

The firm «<NOVOTECH» has accumulated great
experience cooperating with a number of enterprises.
Here below you can find a list of the main of them:

emining enterprises of the Kursk Magnetic
Anomaly (Russia);

o the Novolipetzky Iron and Steel Plant (Russia);

ethe joint-stock company «Norilsky Nickel»
(Russia);

ethe Neryungri coal opencast mine (Russia,
Yakutia);

ethe joint-stock company «The Diamonds
of Russia-Sakha» (Russia, Yakutia);

e the Lissichansk oil refinery plant (Ukrain);

@ mining and metallurgical enterprises of the Kriviy
Rog iron ore basin (Ukrain);

e joint mining corporation <ERDENET> (Mongolia);

e production association «Sevmash» (Russia);

e joint-stock company «Balakovskie mineral fertili-
zers» (Russia).

The firm «NOVOTECH» carries out all kinds
of operations at the following stages of work:

e scientific and methodical researches;

e investigations and design;

e construction of the designed systems;

e consultant's investigation of the design docu-
mentation.

Aok =~ 3

to mutually benefi
that may be interest in

The firm «NOVOTECH> has developed numerous
methods, technologies and equipment, necessary
to produce work in the following fields of activity:

e protection of mining enterprises from ground
and superficial water;

e water supply from groundwater storage;

e prediction of soil salinization intensity in the result
of irrigation and salinity control;

e drainage of territories and industrial sites;

e prediction of ground water ecological state;

e localization and drainage of sites of water facili-
ties and grounds, polluted with seeping fluids;

e stabilization of grounds of foundations of buil-
dings and structures by injection method;

@ mining hydrogeomechanics;

e construction of ground water intake facilities
(radial drainage facilities) with high water interception
capability, seepage curtains erected by trench and
injection methods.

The firm «<NOVOTECH?» has a pleasure to invite
ally cooperation those firms and organizations
High quality of work and moderate prices are guaranteed.

Russia, 308002, Belgorod, B.Khmelnitzky Str., 131
Tel.: (4722) 26-76-34, (4722) 26-07-85;
Fax: (4722) 26-76-34;
Email: admin@novotek.belgorod.ru
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All-Russia Thermal Engineering
Institute
Established July 13, 1921

The All-Russia (former All-Union) Thermal Engineering

Institute since its establishment for aimost 85 years was been

operating for the power industry. VTl is pioneer in the develop-

ment of scientific foundations and in practical implementation of the

increased and then super and ultra super critical steam parameters, cogeneration based district
heating, combustion of the heaviest fuels, noncatalytic NOx reduction, SOx capture and ash elec-
trostatic precipitators, water chemistry and water treatment, electronics based automation, as well
as many other technical ideas that are of wide application throughout the world.

VTI successfully cooperates with many leading foreign organizations and companies. VTl is a
member of VGB. VTl is registered in central database of the Central Consultancy Register of DG1A.

Today, the primary goals of the Institute are the conduct of research and developments for reli-
able and efficient operation of thermal-mechanical equipment with the utmost use of its service life
at the minimum environmental impact and for provision of the scientific and technical progress in

fossil power industry.

14/23, Avtozavodskaya Str.,
Moscow 115280, Russia

G.Olkhovsky - General Director
Phone: +7(495)234-76-17

VTI looks forward
and works for the future! i

Cratbu XypHana nepesefeHsl Gupmoit «Aspira»

Bopo nepesopoe «Mspira»

B URLWIT

aspira

119992, Mockea,yn. Hosbiii Ap6at,
A.21, 18 atax, 0d.1820
c

(™.
et sesenssa Ten.: (495) 200-57-68
- MOG.: (495) 509-33-50
aspira@4unet.ru  gayc: (495) 290-59-91
www.aspira.ru

A T
DHILAONM

NpodeccuornansHoe  6Glopo  nNepeBoAoB
«Aspira» yxe 6onee BOCbMU NeT OCYLLECTBASET
CBOIO AEATENbHOCTb HA OCHOBE AI0/ITOCPOHHOTO
COTPYAHMYECTBA C YACTHBIMM 1 KOPTIOPATUBHBIMM
KIMEHTaMM.

Hawe 61opo nepesogos paboTaer ¢ pasnuy-
HBIMM KOMMaHUSMM: IOPUANYECKVMM, KOHCANTUH-
rOBbIMY 1 IPON3BOACTBEHHBIMY, C 6aHKaMM 1 Me-
[AVUMHCKAMI NPEAnpUsITUSIMA. Mbl BBINONHSIEM
nepeBo/ibl AEN0BOI IOKYMEHTaLMN, GUHAHCOBBLIX
1 ByXranTepckux OTYETOB, AOrOBOPOB W MHTEP-
HeT-canToB. B 6a3e AaHHbIX areHTcTea nepeso-
o8B — okono 200 NepeBOAYMKOB, BbICOKOKBAIU-
DULUMPOBAHHBIX CMELMANNUCTOB, KOTOpble Pabo-
TaloT ¢ 6onee 4Yem 40 s3bikamu Mupa. Beicokuit
NPO(ECCHOHANM3M NEPEBOANMKOB, ONepaTns-
HOCTb BBINOJIHEHMS 3aka3a, YA0GCTBO CepBuca —
BCe 3T0 M MHOroe apyroe 6yaeT o6ecneyeHo Bam
B Cnyyae, ecnu Bel pelunte coTpyaHuyats ¢ Biopo
nepeBoAOB «Aspira».

Me! roToebl y4ecTb nto6uie Bawm noxena-
Hus ctuns n nn
nepesoAa TeKCTOB. [Nl HAC HET MUHUMAsb-
HOro 3aka3a — Hawe 6l0po nepeeosos pa6o-
Taet ¢ TekcTamm loGoro dopmara.

900Z2-H3IAONNVH
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ApanTtuBHaga cuctema paguoceasu B KB gpuanasoHe
C NOCTOSIHHO NpbIraioweii paéoueit yactoToi

EPBYPI %E D

HAYYHO - NPOUIBOACTEEHHOE OELEAWHEHWE

MM

C.- NETI

3a ponrvie rogbl CylecTBo-
BaHNA KOPOTKOBONHOBOW CBA3N
HEOMIHOKPATHO BbICKa3biBaNoch
MHEHMWe, 4TO ee BbITeCHAT Apy-
rve Buabl CBAsW. [lencTenTensb-
HO, BbICOKO3(ddEKTVBHbIE Ka-
GenbHble, pagvopeneiiHbie, Bo-
JIOKOHHO-ONTUYECKNE 1 CNYTHN-
KOBbIE CHCTEMbI CBSI3U CHUMAIOT
NpaKTU4eckn Bce NPOGNEMbI.
OaHaKo NPaKTUYECKUN H B OHOR
CTpaHe Mupa He CTOUT BONPOC O
NMKBAAAUNM KOPOTKOBONHOBOW
cesizn (KB). 910 obbsicHsieTcst
psnom ceoiicte KB cBs3u, koTo-
Ppble 1eNaloT ee Npy onpeaeneH-
HbIX YCNOBUAX HE3AMEHMOIA.

Hanpumep, nospexaetne
OTAENLHBIX  MPOMEXYTOUHBIX
MYHKTOB Ha3EMHbIX JINHUIA CBA3N
BO BPEMsi CTUXWUIHBIX GeacTBuiA
W/ N0 IPYMAM NPUYMHAM, & Tak-
Xe BBIXOJ M3 CTPOS ChyTHUKA
MOTYT MPMBECTU K O4eHb GOslb-
W1M NpoGieMam B CeTH CBsIau,
BMNOTE 10 NpekpalleHnsi ee
dyHKuMOHUpoBaHus. B aHano-
rU4HbIX ycnosusx KB cBasb Mo-
XeT GbiTb BOCCTAaHOBNEHA B
KpaTyanilme CPoKU W Mpu Haum-
MeHbLINX 3aTpaTax. B ycnosusix,
KOrala BEPOSiTHA HECTaHAapTHast
CUTyauusi — 3eMneTpsicenme, Ha-
BOAHEHME, CeNM, — CNOCOGHOCTL
CUCTEMbI  Y/10BNIETBOPUTENBHO
BbINOMHATE CBOU DYHKLMW (KN~
By4ecTb) y KB CBS3u HamHOro
BbILLE, YEM Y HAa3EMHbIX CUCTEM
(NPOBOAHBIX, PAANOPENEHbIX U
ONTOBONIOKOHHBIX), @ B OTAENb-
HbIX CAYYasiX, 1 CrYTHUKOBBIX.

KB cBA3b MMeeT kak CBOU
NPerMyLLIECTBa, TaK 1 HeloCTaT-
Kku. U13-3a Takoii ee 0c06eHHOCTU
KaK Ha/M41e 3aMnpaHii, «MepT-
BbIX» 30H, HAJIEXHOCTb €€ HeBbI-
coka. Moatomy KB cBsidb 06bI4HO
MCNONL3YeTCs He AN nepeaayn
co06LIeHn i NepBOCTeNeHHO
BaXHOCTV, @ B Ka4eCTBE Pe3eps-
HOWA Ans Gonee HafexXHbIX CuC-
TeM CBSI3M.

[LoCTuXeHns: TexHonorum 3a
nocneaHee Bpemsi NO3BOAUAN
[ROBUTLCA YCTOMMMBOCTY CBASM B
KB pmanasoxe BonH. Hepocrat-
K1 TpaauumoHHoii KB cesau yc-
MewHo NpeozioNeBaeT aaanTms-

Has cuctema paavocsasu B KB
[AVanasoHe C NOCTOSHHO Mpbira-
owei paGoyert  4acToTOI
(NMNPY) paspabotkn HMO «Uwm-
nynbC». Ta cucTema OCyLiecT-
BIISIET QHAIM3 KAYeCTBa CUrHana
Ha kaxagon paboueit yactore, U
npy HEoGXOAMMOCTM MPOU3BO-
AT apantaunio, TO €CTb aBTO-
MaTMyecKuii BbIGMPaeT 4acToTy
C NYHLUNM KAYECTBOM.

Vicnons3oBaHme ceTesbIx Me-
TopoB paGoThl B pamvokaHane
no3eonsieT opraHudoeartb 6e3
[IONOSHUTENbHbBIX 3aTPAT MakeT-
HYIO PaauoceTb, YTO Ha sy C
BO3MOXHOCTBIO aBTOMATUHECKO-
O 1 apaNTMBHOMO HaXOXAEHNS!
Paboumx 4acToT C HaMYHLIAMM
YCAIOBUSIMM MPOXOXAEHUS 1103
BOJISIET B NPE/A/IAraeMoil JIMHIM
PaavocBsian CHU3NTL TpeGosa-
HUS K WCMOSb3YEeMbIM Paauo-
cpeacTsam.

Paccmartpusaemasi cuctema
Pa;vMocssan npu UCMoNb3osa-
HIM €€ Ha NOABVXKHBIX 1 CTaLMO-
HapHbIx 0ObekTax o6naaaeT cne-
LyIOLLMIMIN LOCTOMHCTBAMM:

+ 33 CYET aBTOMATUYECKOTO
1 aianTMBHOrO NOMCka aHcam6-
ns pabounx 4acToT locTUraeTes
BbICOKWIA KO3(DDUUMEHT rOTOB-
HOCTU OPraHM30BaHHOTO pajn-
okaHana (0,9...0,99) Ha cko-
pocTax nepeaayn 2400 — 19 200
6uT/C Npn fansHocTh Ao 3000 —
6000 km;

+ B YCNIOBMSX paavomonya-
HSi MOCTOSIHHO MOAAEPXMBAET-
Csi HenpepbiBHasi rOTOBHOCTL K
nepegade u (UKn) npuemy uH-
dopmaumn 6e3 npeasapuTenb-
HOTO  30HAMPOBAaHMS KaHana
cBA3M;

+ 1cnonbdyemas B AaHHON
cucTeme paagvoannaparypa ¢
Y3KOW MONOCOoiA MNponyckaHus
(3100-9000 I) no3sonseT Bec-
TM 4acTOTHYIO aanTaumio BO
BCEM AuanasoHe paGoumx 4ac-
T0T 1,6 — 30 Mru, a Takke pe-
waTb BOMPOCI 3IEKTPOMArHUT-
HOI1 COBMECTUMOCTH;

+ 3a/IOKEHHbIE B PaAMONy-
HUIO @NIrOPUTMbI NEPECTPONKMA 1
ananTaunm paanotacToT, Nosso-
NS0T OPraHN30BLIBATL Ha €e 0C-

HOBE BbICOKOHAZEXHYIO «KMBY-
4yI0» [IELEHTPAIM30BAHHYIO Na-
KETHYIO PaINOCeTh.

BaxHeiieii 0cO6EHHOCTbI0
afanTUBHOWN CUCTEMbI SBSIETCS
BO3MOXHOCTb PaGoThl CO CTa-
PbIM NapKoM  PaavoCPEsCTs.
B 3aBuCKUMOCTM OT TMNa paavo-
CTaHuMn cucTema paGoTaet Kak
Ha 3apaHee BbiGpaHHoi paboyeit
4acToTe (NpW Py4HOIi YCTaHOBKE
paboyeit 4acTOTbI Ha CyLLECTBY-
IOLLMX PAAMOCTaHLMSIX), Tak U B
pexumMe ¢ apgantaumei npu uns-
MeHeHun paboyeit YacToTsl (Npu
[ZICTaHUVIOHHOM CMeHe paGo4mx
4acTOT PaanoCTaHLMK).

B coctaB  TexHuyeckux
CPE/ICTB 3BEHA CUCTEMI BXOAST:

+ KB-paguoctaHums, BKo-
alowlas OAMH NepeaaTyuk n Asa
np1emHMKa;

+ aHTeHHO-duaepHoe ycT-
poiicTeo (ADY);

+annapatypa  nepesasn
AaHHbix  (AMA), sknovalowas
YCTPOCTBO MOMEXOYCTONYMBO-
ro kopuposaHus, KB moaem,
YCTPOWCTBO yNPaBEHMs 1 KOMM-
NeKc nNporpaMmHoro obecneve-
Hust.

TemnepatypHblii  AnanasoH
3seHa cuctembl oT - 40°C o
+55°C.

CucTeMa MOXET MCroNb30-
BaTLCH BE3AE, A€ HyXHA AOCTa-
TOYHO CKOPOCTHasi, HamexHasi,
OTHOCUTENLHO Heaoporas v
o4eHb «aanbHOBOHas» paamo-
cBa3b. Hanbonee adekTnBHLIM
npeacTaBsieTcs MCnosb30Ba-
HIIE CUCTEMbI Ha NPEANPUSTUSIX,
OCYLLECTBAAIOLUMX  CTPOUTENb-
CTBO 1 3KCMyaTaLMIo 0GBEKTOB
B yAaneHHbIX U TPyAHOAOCTYN-
HbIX paiioHax, a Tawke obecne-
4MBAIOLLMX MOPCKVE NN PeYHbIe
nepesosku. Mpu 3TOM cuctema
cnoco6Ha 06ecneynTb CBA3b Kak
Mexzy 0GbeKTaMn 1 LEHTPOM,
Tak 1 Mexay camumm oGbekTa-
M.

AnanTveHasi cUCTEMa paavo-
cesiau ¢ MMPY paapabotku HNO
«Mmnynbe» Gbina npeacTaBneHa
Ha «MexayHapoaHom BoeHHo-
Mopckom  canoHe — 2005» B
CankT-MeTepbypre.

Russian engineer, Ne (8), 2006

Adaptive SW radio communication system
With permanently changing operating frequency

It was long expected, that SW
communication would be dis-
placed by other ways of commu-
nication. Really, high-efficient
cable, radio-relay, fiber-optic
and satellite communication
systems satisfy nearly all current
demands. Still no country is
going to cancel SW communica-
tion, due to some features,
which make it irreplaceable in
certain conditions.

For example, damage of cer-
tain intermediate centers of ter-
restrial lines during natural dis-
asters or due to other reasons,
or breakage of satellite can
cause dramatic problems in
communication, up to its com-
plete failure. In the same condi-
tions, SW communication can be
restored very quickly and at
lower costs. In case of high fail-
ure probability due to earth-
quake, water flood, mudflow or
other reasons, survivability of SW
communication is much higher
than of terrestrial systems (wire,
radio-relay and fiber-optic), and
in some cases even higher than
of satellite systems.

SW communication features
both advantages and disadvan-
tages. The peculiarity of SW
communication is fading, dead
areas, what lowers its reliability.
That is why SW communication is
mostly used as a contingency
way of communication, and not
for priority messaging.

Latest technological achieve-
ments brought additional relia-
bility of SW communication.
Adaptive SW radio communica-
tion system with permanently
changing operating frequency,
developed by NPO «Impulse»,
successfully surmounts the
shortcomings of traditional SW
communication. This system
analysis signal quality at each
operating frequency and auto-
matically selects the best fre-
quency.

Network approach allows
organizing a packet-radio net-
work without any additional
expenses. In turn, packet-radio

network and automatic adjust-
ment of operating frequency
result are less specific about the
equipment used.

‘When used on moving or sta-
tionary objects, the proposed
system has the following advan-
tages:

Data transmission module

«+ Automatic adjustment of
operating frequencies returns
high channel availability
(0,9...0,99) at bit rate of
2400-19 200 bit/s and distance
up to 3000-6000 km.

+ During radio silence, the
system is always ready to receive
and (or) transmit data without
preliminary channel sensing.

«+ Use of radio equipment
with narrow transmission band
(83100-9000Hz) allows to adapt
frequency in all operating band
1,6-3,0 MHz and provides elec-
tromagnetic compatibility.

+ Adjustment and tuning
algorithms, integrated into the
radio line, allow creating a highly
safe and survivable decentral-
ized packet-radio network.

The most important advan-
tage of an adaptive system is the
ability to use old radio equip-
ment. Depending on the type of
radio station used, the system
can operate on a pre-selected
frequency (at manual tuning) or
in adaptive mode (at remote
channel rotation).

The  section  hardware
includes:

+ SW-radio station (with one
transmitter & two receivers);

+ Antenna-fider device;

«+ Data-transmission equip-
ment (with jamproof coding
device, SW-modem, control

device and software complex).

Section working tempera-
tures—from -40 °C to +55 °C.

The system can be used
wherever a speed, reliable, quiet
cheep and very long-range com-
munication is needed. The most
effective object can be remote
and hard-to-reach construction
sites, sea and coasting vessels.
The system can provide commu-
nication between the objects
and the objects and the center.

Adaptive SW radio communi-
cation system with permanently
changing operating frequency,
developed by NPO «impulse»,
was presented at the
«International Navy Show-2005»
in St. Petersburg.

61

900Z2-H3IAONNVH



FTAHHOBEP-2006

Pycckuit nxenep, Net (8), 2006

BUOTEXHOJIOIMM - BEKTOP PA3BUTUS

Banepuii XUTKOBCKWH,
renepansHbii aupekrop OAO «LUHUTU

TOK  HEnaToreHHbx GakTepuii  norpaduyeckoin 3anucu (8 Tom
Halobakterium salinarum. Mpw BbI- 4Yucne  AWHaMUYEecKue  rono-
[leneHn nypnypHbIe MemBpaHbl  rpamMbi)

COXPAHSIOT ©VIHCTBEHHYIO B CBOEM o MpUMEHeHe CPes Ha OCHO-
pose cTpyk-  Be B cucre-
TYPY NOMHOCTLIO. Bak - Max uHdopMaLmn
cuH (BP) ol 6aKTepropo-

KOMMO3UTEI C Apyrimn Guonorn-
HECKVIMYM MaTepUanamm u marepu-
anamm SNEKTPOHHOI TEXHUK, COX-
paHsisi MPY 9TOM CBOM CBOWCTBA B
TeyeHue MHorux nert. B TexHuec-
KVIX LENSIX MCMONL3YIOT MAIEHKM, 13-
rOTaB/MBAEMbIE HA OCHOBE CyC-
neHanii pparmMeHTos

[10NCUHA B KOCMETVIKE U MEAVULIVIHE
Hawwmu nccneposarensamu:
© MonyueHbl ONTMYECK NPO3-
payHble OfIHOPOAHbIE CPedl Ha
ocHose
© Pa3paboTaHbl MHOroCnomn-
Hble ONTUYECKME CTPYKTYPHI AN

MewmGpaH. LUMPOKoe KoMMep
Koe

CMHA CAEPXVBAETCS OTCYTCTBUEM
NPOMBILLNEHHBIX TEXHONOMMIA NPO-
M3BOACTBA 3TOrO NpoaykTa. Jlabo-
PaTOpHbIE METOAb! M3rOTOBNEHNS
GaKTepmopononcMHa Manonpons-
wmartepua-

Texwmueckux Hayk, npogeccop
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WHbOp-

mauun onr )
TEXHONOMMA U M3ro-

TOBNGHbI  KOMMOHEHTbI  MHOTO-

CTOWHbBIX ONTUYECKUX CTPYKTYP

o MpoBeeHa  IKCEPUMEH-
TankHas oueka pecypca BP-co-
Aepxalnx cpes, GyHKUMOHMPYIo-
WWX B COCTaBE ONTOBNEKTPOHHBIX

nos TaKu
[0CTUraeT AECATKOB 1 p,axe coTeH
€8P0 33 OAMH MUAAMTPaMM

, cocTa-
BMBLIGS B 3aBMCMMOCTW OT TMna
cpenb\ 0T 4 no 10 TeicaY yacos

on 06-
WeCTBO «LIeHTPanbHbIN Hay4Ho-

o ONLITHO-NPOMBILINEHHOE

v u3rotosne-
Hbl HpOI’paMMHO-EnHEpaTHbIe aKe-

UYECKMIA MHCTUTYT «TexHomaL»

80 GaK
Ha PA3NNYHBIX LUTAMMOB
o P:

(OAQ «LIHUTHU «
BEAYLLMIA MHCTUTYT B 06NacT1 pas-
PaBoTkN NEPeaoBLIX TeXHONOMiA 1
CMeUMANBHOrO TEXHONOTMHECKOrO
obopyaosanms. Ero cneuvanvcra-
MU paspaboTaHbl TEXHOMOrMM 1
060pyAoBaH1e Ans NOBEPXHOCTHO-
O MOHTaXa, (pOPMUPOBAHMS CNO-
WCTBIX CTPYKTYP aMa3onofo6HbIX

- -

TeXHONOrnii NPOM3BOACTEA ﬁane—
propoaoncuHa,

nossonslowme Tectmposats 6P n
npyrue  GoToXpomHble, $oTo-
anenpmecme W ronorpacuiec-

nysats 1000 r (1 Gonee) npenapa—
TaBron

e Pa6otel no ontumusauun
TEXHONOTMU KYNIETBMPOBAHMS ra-
nobaktepuit Ansi NOBbILWEHUS (B
HECKONBKO Pa3) MPOUEHTHOTO CO-
MypRYpHbIX MEMBpaH B

an
HUKM, MaTepuansl n 060pyaosaHre
151 SKONIOTMHECKM YNCTONO MPON3-
BOACTBA MeEYaTHLIX MNaT, CeHCop-
Hble AaT4nkn, MeavumHekoe 060-
PyOBaHWe, ONTOBONOKOHHbIE NN-
HAM CBSI3M (OMTMYECKME COBMMHU-
Tenu 1 06opyaoBaHIE), MarHITLI 1
MarHUTONNACTHI, Na3epHoe 06opy-
[DI0BaHNE 1 TEXHONOTUN.

B UHCTUTYTe BEAYTCA paboTl 8
06nacT MONEKyNPHON HaHO-
BNEKTPOHUKM 1 HAHOBOTOHMKIA

KneTkax
* PagpaboTka MeTOROB 3KC-
NPecC-KOHTPONS  COAepXaHus

C TOuKN 3peHnst
csoMcTa MONEKY/ISPHOIA BNeKTPO-
HUKN.

Jpyroe Hanpasnexve, pa3su-
Baemoe OAO «LIHUTW «TexHo-
MaLu», HTerpupyiouiee GuoHaHo-
TexHonorum — paspaboTka u npo-
VM3BO/ICTBO /MMOCOMAILHBIX MPe-
napaToB Kak CPEACTS AOCTaBKM
61ONOrNiecki aKTUBHLIX U nekap-
CTBEHHbIX BEUIECTB.

MemGpaH
CTBEHHO B KNETOYHOW Mmacce,
BHE/IDEHME KOTOPBIX NO3BOAUT Cy-
LIECTBEHHO NOBLICUTL A MEKTUB-
HOCTb YNPaBNEHMsi TEXHONOrMYEC-
KVIM MPOLIECCOM KyNTUBUPOBAHUS!
11 1MOBBICUTb BBIXOZ, 11 KA4YECTBO KO-

npenaparel,
nonydeHHble M3  HaTypanbHoro
Cblpbsi, NPEACTaBASIOT CO6Oi cha-
NAHCUPOBAHHBI KOMANEKC 610-
MOnekyn, HeoBXOANMBIX ANs HOP-
ManbHOrO  yHKUMOHUPOBAHMS
KNETOK NOKPOBHOTO anuTenust. Jn-
nocoma npeactasnser co6oit

HEYHOro NPoAYyKTa
o) Bbl

OcBoeHbl TexHonornm
HOTOHHbBIX KPUCTANNOB U ¢om-
XPOMHOrO  HOTO3NEKTPUYECKOro
Guomatepuana Gakreprmoposon-
CMHa, @ TaK Xe MIEHOUHbIX CTPYK-
TYp (B TOM 4MCNE MHOMOCAOMHBIX)
Ha UX 0CHOBE.

OAO «LIHWTY «TexHomaw» pe-
anM3yeT CTPATervio MHTerpaumn
6v0- HaHoTexHonorui, HauGonee
NepCnekTUBHbIX n

- chepbl us KNpo-
BO, ap- aHTU-
EKTUBHLIX METOZIOB BLIAENEHUS  OKCUAAHTOB. Pasmep NMNocom

6akTepruopoaoncHHa U3 KNeToy-
HOI MacChI. BaXHeMLumum npeumy-
LLECTBOM NPOEKTa SIBASIETCS 3KO-

coctaensiet 25050 HaHOMETPOB.

JIMNocombl MOryT GbiTh HanonHe-

Hbl PA3NVYHBIMU FAPOGUNLHEIMA
n

noruyeckas v npak-
Tyeckn nonHas 6e30TXOAHOCTh
npoM3BOACTEA

Lens uccnepoeanwii:

« Co3nanue ycTpoiicTs Mane-
KyNSIpHOIA

PasBUTUS HayKW U NPOMBILLANEH-
HOCTM. BasoBbIM  MaTepuanom
9TOro HanpasneHus sBnseTcs 6ak-
TepUopoaoNCHH
Bakrepuopogoncun — 6enok B
COCTaBE NypPMypHLIX MEMBPaH KNe-

poceTesoit 06paboTki MH¢opMa-
LM ONTUYECKMMI METOAAMN

« Co3/1aHe ONTUYECKIX YCT-
POWCTB XpaHeHusi uHbopmaumn

o MpyMeHeHne cpen Ha OCHO-

ChipbeM /LNl KOCMETUHECKOV MPO-
MbILLNEHHOCTU.

OAO «LUHUTHU «TexHomalu»
yn. Usana ®pakko, aom 4,
Mocksa, Poccus, 121108
Ten.: (495)1447515,
+7(495)1446835
Dakc: (495)1448514

Be GaKT Ansi ro-

cniti ru

Russian engineer, Ne' (8), 2006

BIOTECHNOLOGIES: VECTOR OF DEVELOPMENT

Open Joint-Stock Company
«Central Scientific Research
Institute of

0JSC  «Central ~ Scientific
Research Institute of Technology -
strate-

Technomash» (oJsc «Central

gy of integration of bio- and nan-

Institute of

technologies which are the most

- isa
leading institute in development of
advanced technologies and spe-
cial-purposed  technological equip-
ment. Specialist of the Institute
have developed technologies and
equipment for surface mounting,

Bacteriorho
dopsin in the
form of
lyophilized
power

# &S 2-
# &g 03

Optically
transparent
films of the
basis

of bacterio-
rhodopsin

H50-_ L giasen
-17.

formation of multilayer structures
for diamond-like materials for
acoustoelectronics, materials and

areas of the science
and industry development. The
basic material for this purpose is
bacteriorhodopsin.
Bacteriorhodopsin is a protein
in the structure of purple mem-
branes of cells of

* Creation of optical devices
for information storage

« Application of media on the
basis of bacteriorhodopsin for
holographic records (including
dynamical holograms)

« Application of media on the
basis of bacteriorhodopsin in
information display systems

o Application of bacteriorho-
dopsin in cosmetics and medicine

Our

bacteria Halobakterium salinarum.
In event of detachment, the purple
membranes fully retain their
unique bio- crystalline structure.
Bacteriorhodopsin (BP) can form
composites with other biological
materials and electronic engineer-
ing materials, preserving its char-
acteristics over long years. Films,
manufactured on the basis of sus-
pension of the purple membranes
fragments, are used for (echmcal
purposes. Extended

« Obtained optically transpar-
ent homogeneous medium on the
BP basis

« Developed multilayer optical
structures for neuron network pro-
cessing of information using opti-
cal methods, tested technology
and produced components of
multilayer optical structures

o Carried out practical evalua-
tion of resources of media contain-
ing BP and funcuonmg in the
structure of molec-

production of bacteriorhodopsin is
limited due to absence of industri-
al  production  technologies.
Laboratory-based methods of
bacteriorhodopsin production are
inefficient, cost of materials pro-
duced in such a way may reach
dozens and even hundreds euro
per one milligram.
Production development:

or
friendly production of circuit
plates, sensors, medical equip-
ment, optical carriers (optical con-
nectors and equipment), magnets

and resin-bonded magnets, laser
equipment and technologies.

The Institute carries out works
in the area of molecular nanoelec-
tronics and The

o Pilot of various
bacteriorhodopsin strains is car-
ried out

ular devices, which reaches 4 to 10
thousand hours depending on
type of the medium

e Developed and produced
soft and hardware experimental
units allowing testing BP and other
photochromic, photoelectric and
holographic materials from the
point of view of molecular elec-
tronics characteristics.

Another area of development
work of OJSC «Central Scientific
Research Institute of Technology —

e Development of industrial Technomash», which integrate
gies of bacteri bio-and is devel-
production allowing receiving opment and production of lipo-

1000 grams (or more) of the prod-
ucta year is carried out

« Works aimed to optimization
of technology of galophilic bacte-
ria growth for multiple increase of
the purple membranes percent-
age in cells are carried out

o The institute develops meth-
ods for express-control of content
of the purple membranes in (he

some preparations as instruments
of delivery of biologically active
and medicinal substances.

The liposome preparations
produced from natural raw materi-
als are well-balanced mix of bio-
molecules required for normal
functioning of covering epithelium
cells. The liposomes are spheres
of phosphollplds fat-soluble vita-

very cell mass — of
these methods will allow 5|gnm
cant increase of efficiency of con-
trol over the growth technological
process and increase output and
quality of the end product

# High-performance and effi-
cient methods of extraction of
bacteriorhodopsin from the cell
mass are applied. The mostimpor-
tant of the project if its

have been technolo-

gies of production of photon crys-
tals and

security and almost
waste-free production

tric  biomaterial -  bacteri-
orhodopsin, as well as of film
structures (including multilayer
ones) on their basis.

 Creation of molecular elec-
tronics devices for neuron network
processing of information using
optical methods

mins and anti . Size of lipo-
somes is 25050 nanometer The
liposomes may be filled with vari-
ous hydrophilous agents. These
preparations serve as raw materi-
als for cosmetic industry.

Open Joint-Stock Company
«CSRIT- Technomash»
Ivan Franko St., 4,
Moscow, Russia, 121108
tel. +7(495)1447515,
+7(495)1446835
fax. +7(495)1448514
E-mail:
cniti.technomash@mtu-net.ru
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YypeavTens: pervioHansHoe
obbeanHeHne paGoToaatenei
«Mockosckas Kordeaepauus
npoi "
(paGoTonatenein)»

KypHan «Pycckuii uHxeHep»
3aperucTpuposas MuHMcTepcTBOM PO
10 Aenam nevat, TeNepaanoBelLanHms
1 CPE/ICTB MACCOBbIX KOMMYHUKALMIA.
CaupetenscTso MU Ne 77-17108

oT 26 pexabps 2003 ropa

HayuHbili pykoBOAUTENb NpoEKTa
Enena MMatura

[IMPEKTOp U3ATENECKOrO LIEHTPa
Hukonai Jleoros

TnasHbiii peaakTop
Bragumup Tuwko

OTBETCTBEHHbI CeKkpeTapb
TarbsiHa CtenaHosa

Bbinyckatowas rpynna:

NUTepaTypHblii peaakTop

Haranbs Knewwkosa

KOPPEKTop

Hanexaa Pantokesny

KOMMbIOTEPHBIN Habop, An3aiiH 1 BepcTka
Onbra Tuwkosa, Urope Knerko

KoopavHaTtop npoekta
«Pycckuit nrxeHep»
Bnaauwmup Npuasupns

Otaen noanuckn
V1 pacnpocTpaHeHus:
Ten./dakc: (495) 202-24-34

AApeca 1 TenedoHb peaakLN:
B4 Poccus, 119992, Mockea,
HoBbiit Ap6ar, 21, 11-i1 aTax

@ (495) 202-24-34, 202-25-76
Fax: (495) 291-53-72

E-mail: press@pressmk.ru;
2022434@rambler.ru

URL: htpp://www.pressmk.ru
NoanucHow uHaexc 84410

B 0GbEANHEHHOM KaTanore
«Mpecca Poccuu», Tom 1

Homep oTtneyartaH 8 Tunorpadum
000 «Mmobyc»

103104, Mocksa,

yn.M.BponHas, a. 13, cTp. 1

3akas Ne 386 ot 11 anpens 2006 roaa
O6wwmii Tupax 5000 aka.

Mepseiii 3aBoa 1000 k3.

MNepeBopa Ha aHIUIACKUIA A3bIK:
61opo nepesosios «Acnnpa»
(kpome 1-4 06noxkm)

®oTorpaduu Ha 4-10 06NIOKKY
340

MofHas wan YacTudHas nepenevatka,
BOCNPOVM3BEACHME UM N106OE APYroe
UCTIONB30BAHME ONYGANKOBAHHBIX
MaTepuanos Ge3 paspeLuenys peaakLii
He fonyckaeTcs. MHeHuts peaaku

11 BBTOPOB MOYT He COBNaAars.
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PYCCKMUMAN
MHO)XKEHEP

COREPXAHHE

TAHHOBEP-2005

POCCHIHCKAS IKOHOMHKA

BHOBb BYAET NPEACTABNEHA

HA BbICOKOM YPOBHE

[KOCMHYECKHI OMEPATOP FAHHOBEPA
MOCKBA — FEPMAHMS: KPEMHYLUHE CBA3H

MOCKOBCKAS KOH®EAEPALHS MPOMBIWNEHHHKOB
H MPEANPHHHMATENEN (PAEOTORATENEH)

BCTPEYA MHHHCTPOB SHEPTETHKH
«PYNbI BOCbMH»

POCCHIACKOE MTHKE — H3 KOCMOCA... 104 3EMAIO!

Ne 1 (8), 2006

HEOBXOAHMO C TBOBATb CTPYKTYPY
OAO «I/IEKTPOH»
0AO «HOBOCHEHPCKIHEPIO»

MPHOPHTET — HHBECTHUMH B IHEPTOHABEXHOCTD
KPOBEHOCHBIE COCYAbl JHEPTETHKH

IKOHOMHYECKAS OTBETCTBEHHOCT MOTPESHTENEH
3A IMOKASATENH KAYECTBA INEKTPOIHEPTHH

MOKPbITHS JIOMATOK TYPEHH — HAREXHOCTb H PECYPC

«MONHHS» HAUENEHA B BYAYIEE

YN «HAM «TOPHH»

ANILTEPHATHBHBIE HCTOYHHKH SNEKTPHYECKOH SHEPTHH

BbICOKOE KAYECTBO — HH3KAS LEHA

BO3MOXHOCTH HEOXNAXZAEMOM TENNIOBH3HOHHON ANIAPATYPbI

10 AHATHOCTHKE HEPFOHACHILYEHHDIX OBBEKTOB
M NPOMBIWNEHHOIO O5OPYA0BAHHSA

ABANTHBHAS CHCTEMA PABHOCBS3H B KB AHANA3OHE C OCTOSHHO

NPHITAIOLIEN PABOYEN YACTOTON

BHOTEXHONOIHH — BEKTOP PA3BHTHA
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