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IMA-32 «Jlagora-Pl»:

rasonepexayMBaioLLMK arperar HOBOro NOKONEHMS

B 2008 roay 3AO «POII Xonguur» (Poccus) npuobpeno
y amepukanckoil komnanuu GE Oil & Gas nunensnio Ha
IIPOU3BOJCTBO B POCCUM Ia30TYPOUHHON YCTAHOBKA

MS 5002E momHOCTBIO 32 MBT, KOTOpast 6bUIa HA3BAHA

«Jlagora 32».

ceHtaope Tekymero roga «POIl
XOJWMHD> 3aITyCTUJT B CEPUIHOE
TIPOU3BOJICTBO TIEPBYIO POCCHIA-
CKYIO MHIYCTPHATBHYIO TyPOUHY
MOIIHOCTBIO 32 MBT. YCoBuAMI JIMIEH3MOHHO-
IO CONVIAMEHHA IPEAYCMATPHBAETCA TTOITAHAS
TIOJHAA TEPE/IAda TEXHONOTMY U3TOTOBNEHNS Ta-
30TYpOMHHOTO JBUTATENA. CETOAHA KOMITAHUA
«POIT XOsywHr» IPOU3BOUT OCHOBHBIE Y3JIBI
1 BCIIOMOT'ATE/IbHOE 000pyAoBanue yut I'TY,
LIEHTPOOEKHBIT HarHeTateNb Triia 400-21-1C,
TIPE/YIAras POCCUICKOMY PBIHKY TEXHONOTMYEC-
KU COBEPIIEHHOE M3/IEHUE U1 HAUOOTIEE CIIOK-
HBIX YOIOBUH SKCIUIYATALIMH B IPOMBIIIIEHHOM
npumeHeHnd. B iekadpe 2009 roaa 6110 1o-
CTaBJIEHO 110 OfJHOM ycTaHOBKe «Jlazgora 32» Ha
KC Bapoxckas» (000 dasnpom Tpancras Yaii-
KoBckui») 1 OINKC dpssosewy (OO0 Jasmpom
TpaHcra3 Yxra»). B nexadpe 2010 roga 3akoH4eH
MOHTAX /1ByX ITIA «JIagora 32> 1 POBOAATCA T1y-
CKOHAJIAZIOYHbIE PAOOTHI B COOTBETCTBHM C YT-
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Tl peanu3anuy JaHHOTO MPOEKTA Obl-
JI4 IIPOBEZCHA IO/IHAS PEKOHCTPYKLMA
IIPOM3BOJCTBEHHBIX MOIIHOCTEN «HEBCKO-
T'O 3aBOJIA», BXOJSIIETO B COCTAB «POIT
XOJIMHIA», OCYIIECTBICHO NEPEOCHAe-
HHE BCEX TEXHONOTMYECKUX IIPOLIECCOB
HOBEHIINM COBPEMEHHBIM 060PYAOBAHUEM
BEJYIMX MUPOBBIX IIpou3BopuTener (Mori
Seiko, Okuma, Tos Varnsdorf u jip.), moct-
POEH YHUKAILHBIA UCIIBITATENbHBIA CTEH]I,

sepukaeHHbM OAO Ja31poM> rPagUKOM.

Ha 3aBozax XomiiHra pasBepHyTo CEPUIHOE
pou3BOACTBO ITIA, IPUBOZOM KOTOPBIX ABJACT-
¢ ITTY pannoro T, u B nepuog 2010-2011 ro-
JI0B GY/ICT BBIIYIICHO CIrie 16 TAKKMX arperatos
JULL MATUCTPAJIBHOTO Ia30MPOBOJA «BOBAHEHKO-
BO-YXTa».

Tazonepexaurparomuyit arperar ITIA-32 «Jla-
JIOTa» HA OCHOBE JINLIEH3UOHHON TyPOUHBI
MS5002E, KOTOpBIF BBITYCKAET KOMITAHUA «POIT
XOMIMHI, OT/IMYACTCS BBICOKAM YIS POCCHI-
CKUX arperaToB MPOMBIIIIEHHOTO THra KITJT
(36%), HU3KIM YPOBHEM BHIGPOCOB 1 3HAYHTEb-
HBIM PECYpCcoM paboThL YHUKAIbHOCHb nPoex-
mMa B TOM, 4TO JIO CETOAHANIHETO IHA UHAYCTPU-
ATBHBIX TYPOHH NOZOOHOTO KIACCA TAKOH MOII-
HOCTH B Poccnn elie He BhITyCKa10Ch. Hoas
TypOHHA 2T AOCOMOTHO HOBBIE BO3MOKHOCTH
JUI IPEAIPUATHI HE(PTEra30BOH 1 JOOBIBAIO-
Il IPOMBIIVIEHHOCTH, OGECTIEUNBAS CHIKEHHE
U3IEPKEK U PEIIEHNE 341249 TIEPEOCHAIIEHHA I'd-
30TPAHCIIOPTHON CUCTEMBL [IPOEKT OCyIIeCTB-
JIeH B PEKOP/THO KOPOTKUH CPOK: C MOMEHTA
IproOpeTeHkst XOJIMHIOM TULICH3UN Ha M3T0o-
TowneHue Typounbl MS5002E 1o TexHonornn GE
Oil & Gas 10 3arrycka IPOLIO BCEIO /1B IOAA.

Ha 6a3e 310l TypOUHEI 11 PHIHKA TPAHCTIOP-
T4 432 GbUIA Pa3padOTaHa BEICOKOA(D(PEKTIBHAS
ycraHoska [TIA-32 «JIaoray, KOTopas OTIM4AETCA
BBICOKOH CTETIEHBIO HAJIEKHOCTU U IKCIUIYATAL-
OHHO I'OTOBHOCTH. DTOT drperar BRI0YAET B Ce-
64 AMEMEHTBI, CTIENUATBHO PA3PA60TAHHBIE UL
SKCIUIYATALIMN B CJIOKHBIX YCIOBHAX: PA3/IC/BHBIE
OTCEKH BCTIOMOTATENLHOIO 0O0PYOBAHNA 1 T4-
30BOI TYPOUHBI (JYIs1 PELIECHHA IIPOGIEMBI OYEHb
HUBKVX TEMIEPATYD BEHTWIAIOHHOIO BO3/YXa),
TPUMEHEHNUE CHIENMATBHBIX HU3KOTEMITEPATyp-
HBIX CTAJIEH JYI UBTOTOB/ICHIE PAM U T/,

JUI TaHHOTO TIPOEKTA Pa3paboTaH U U3ro-
TOBJIEH LICHTPOOEKHDI HATHETATeb TrIa 400-
21-1C ¢ apnenwem 120 atv u KI1JT 86%, mipesi-
HA3HAYEHHBI Y1 PAOOTHI B TA30TPAHCIOPTHOM
cucteme OAO Ja3npom» B COOTBETCTBHY C TIPO-
€KTOM «CHCTEMA MATYCTPATBHBIX F430IPOBOOB
«BOBAHEHKOBO-YXT4>, OTIINYMA MOU(PUKALII
Harneraress 400-21-1C 3aKnouaoTcs B IIpuMe-

HEHIN PA3IMYHBIX 110 TEOMETPUH TPOTOYHBIX
YACTE, YTO OOECIICUHBACT HEOOXOIUMBIE 3aKA3-
YUKy apaMETPbl PACXOJA U CKaThA Ta3a. Harue-
TATEJH, TIPOU3BOJUMBIC «HEBCKIM 3aBOJIOM», Bbl-
TOJHO OTIMYAOTCS OT AHAIOTUYHON POJYKIII
MPUMEHEHHUEM KOBAHBIX KOPIIYCOB, UTO MO3BOJIS-
€T paboTaTh PU GOMBIIEM KOHEUHOM JIABJICHUM,
nMeeT GOMBIINI pecype 6ecriepeOOiHON paboThl
U TIO3BOJLIET IPOM3BOAUTH 3AMEHY CMEHHBIX Ya-
CTeil HATHETATE/L Ha TEPPUTOPUK OOBEKTA T0-
CTABKU Arperard.

«POIT X0/ymHI» B HACTOSIIEE BPEMSA CO3IACT
VHUKATbHBIY HHHOBAIIOHHbIH POCCHIACKUIN
npoekT — ITIA-32 Jlazora — PIT>, KOTOPbIi AB-
JEIETCSL HOBBIM CJIOBOM B MUPOBOM SHEPIOMAITIH-
HOCTpOeHUH. CEiYac MPOUCXO/UT AKTUBHAA MO-
JepHuzanyst [TIA Ha OCHOBE JIMIIECH3MOHHOU T'a-
308011 TypOuHbl MS5002E o Bapuant I'T-32 PIT
MOIIHOCTHIO 32 MBT, UMEIOmEH JJOKATM3AIHI0
TI0 U3rOTOBJEHUIO B Poccun. JlaHHas pa3padoTka
nosomut yeermiantb KI17T C 36% 710 37,7%, CHit-

In 2008, REP Holding (Russia) have purchased a license

GPU-32 Ladoga-RP:

the new generation gas pumping unit

from GE Oil & Gas Company covering manufacture of MS
5002E gas turbine unit rated at 32MW called Ladoga 32.

n September last year, REP Holding have
already started batch production of the
first 32MW Russian industrial turbine. As
per the license agreement, the technolo-
gies required for manufacture of the gas turbine
unit will be fully passed in stages. Nowadays,
REP Holding manufactures the basic assemblies
and auxiliary equipment for the gas turbine
unit, as well as 400-21-1S centrifugal natural gas
compressor offering the Russian market a tech-
nologically new products designed for opera-
tion at the most severe industrial environments.
In December 2009, two Ladoga 32 units were
supplied to Vavozhskaya (Gasprom transgas
Chaikovskiy) and Gryazovets (Gazprom trans-
gas Ukhta) compressor stations. In December

2010, installation of the two Ladoga 32 gas tur-
bine units have was completed and commis-
sioning was performed according to the sched-
ule approved by Gazprom.

REP Holding's plants perform batch produc-
tion of gas pumping units driven by the gas tur-
bine unit of the type, and production of 16
more of such units is scheduled for 2010-2011;
the units are purposed for the Bovanenkovo-
Ukhta gas trunk line.

GPU-32 Ladoga gas pumping unit based on
licensed MS5002E turbine produced by REP
Holding has a high efficiency (36%), low emis-
sions and significant service life (when com-
pared to other Russian industrial units). The
unique feature of the project is that no

industrial turbines of the class and rating have
ever been produced in Russia before. The new
turbine provides absolutely new opportunities
for the gas and oil plants and production facili-
ties allowing for reduction of costs and offering
solutions for reequipment of the gas trans-
portation system. The project has been imple-
mented in a record breaking short time, as far
as only two years have passed since the pur-
chase of the license for the manufacture of
MS5002E turbine using GE Oil & Gas's tech-
nologies by REP Holding till the actual startup.

Based on this turbine, a highly efficient
GPU-32 Ladoga unit have been developed for
the gas transportation market; the main fea-
tures of the unit are high reliability and opera-
tional availability. The unit includes compo-
nents that have been specially designed for
operation at severe conditions, for example
separated compartments for the auxiliary
equipment and the gas turbine (in order to
solve the problem of the extremely low temper-
atures of the cooling air), usage of special low
temperature steels for manufacture of frames
etc.

400-21-1S centrifugal natural gas compres-
sor with an efficiency of 86% rated at 120 atm
has been specially developed for the project;
the supercharger is designed for operation in
the gas transportation system of Gazprom
according to the design called Bovanenkovo-
Ukhta gas trunk line system. The options of the
400-21-1S supercharger modifications are usage
of air-gas channels with various configurations
providing the necessary gas flow and compres-
sion rates for the customer. The natural gas
compressors produced by «Nevsky Zavod» have
an advantage as compared to analogous prod-
ucts, as far as forged frames are uses allowing
for operation at higher final pressure; the natu-
ral gas compressors have a longer failure-free
service life and allow to replace the component
parts onsite.
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In order to implement this project, REP
Holding performed a complete reconstruc-
tion of the production facilities of «Nevsky
Zavod», one of its affiliates; all the process-
es have been reequipped using state-of-
the-art equipment produced by the world
leaders (Mori Seiko, Okuma, Tos Varnsdorf
and others); REP Holding have also con-
structed a unique test bench.
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3UTh MACCOIA0APUTHBIE XAPAKTEPH-
ctuku ITY, 4To B CBOIO OYEpEsb
JACT BO3MOKHOCTb YMEHDBIIUT
IIOMIA/H, 3AHAMAEMbIE KOMIIPEC-
copubiM 1iexoM Ha KC, B 2 pasa

¥ CHU3UTh SKCIUTYATALIMOHHbIC 3d-
TPATHL

HOBOI1 Pa3pabOoTK1 — CTapTepa-Te-
HEPATOpa, KOTOPBI 32 CYET JIONON-
HUTEBHO BbIpadoTku 500 KBT
MEKTPOHEPTUH B IPOLIECCE Pabo-
TBI TYPOHHbI TTO3BOIUT OTKA3ATHCA
OT IOCTOPOHHKX UCTOYHHMKOB
SHEPTUH Ha CTAPTE, TEM CAMBIM I10-

JKOHOMUA NNowaaum:
S$=27,4 M2

Mnowaas,
3aHuMaemasn [TY-32PM:
5$=31,4 m2

"‘)be

Meponpusmus, nposooumsle
8 PAMKAX, CReUUATHOL POzPaM-
Mbl, BKIIOUAIOM 6 CCOR MPUL IMand.

IlepBbIii 3TAII IPEACTABIACT
06011 MOZIEPHU3UPOBAHHBII BAPU-
auT Typ6uHB! MS5002E, KOTOpBIi
6bUT Ha3BaH «POCCHIICKUI IPOEKT
(PIT)-32». Ero npenmyIecTsa
B CPABHEHNH C OPUTMHATIOM 33~
KITIOYAI0TCA B Y/Ty4IIEHNN SKOMOTU-
YCCKUX MOKA3aTETICH, 3HAYUTC/b-
HOM CHIDKEHHY 3HEPICTHIECKIX
1 S9KOHOMUYECKUX 3aTPAT, CBA3AH-
HBIX C 3KCIUTyaTal1EH MAIIUHBL

Bropo# ram — yse/ueHe
KITJI TypOuHEL 110 38%.

Tperuii 3Tan — NojAroToBKA
Typ606IOKa Ha (Ga3e ITOH TyPOUHEL
MOMIHOCTBIO 40MBT.

Tarcke MaHUpyeTCs BHEAPEHNE

BBINITAs €€ SKOHOMUYHOCT.

B pamKax MEPOIPHUATHI IO MO-
Jeprusaryu I'TY Jlajora 32» no-
Jy4UIach 60J1ee COBPEMEHHASA YCTa-
HOBKa I'T-32PI1 ¢ yMEHBIIEHHBIMU
TPAKTHYECKU B /IBA PA3d MACCOTa-
GAPUTHBIMI XAPAKTCPUCTUKAMUL

DTO NO3BOIAET IPUMEHATD €€
KAK TIP HOBOM CTPOUTENBCTBE, TAK
U JUI PEKOHCTPYKIIMH CYIIECTBYIO-
IITHX T30MEPEKAIFBATONNX CTAH-
1Y, 4 TAKKE B KAYECTBE IEHEPa-
TOPHOH MAIIMHBI /UL BBIPAOOTKU
SMEKTPOIHEPTUML.

Kpome Toro, BbIpabaTbiBaeMast
CTapTEpP-TEHEPATOPOM  AMIEKTPO-
SHEPIHA, UCTIOMb3yeMast [T COOCT-
BEHHBIX HY’K/I, YMEHBIIAET 3aTPATHI
HA TOTPEOEHUE NEKTPOSHEPTUN
13 00MIEH CETH.
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06wuit eua I'TY IT-32PM.

General arrangement of the
GT-32RP gas turbine unit.

REP Holding is currently devel-
oping a unique Russian product,
GPU-32 Ladoga — RP, that is a
true innovation in the global
power machine engineering sec-
tor. The licensed MS5002E gas tur-
bine is currently actively modern-
ized for GT-32 RP rated at 32MW
localized for and manufactured in
Russia. The development will
allow to increase the efficiency
from 36% up to 37.7%, to reduce
the weight and dimensions of the
gas turbine unit that will result in
reduction of the floor area occu-
pied by compressor departments
at compressor stations, as well as
reduce the operation costs.

The activities are performed
within the framework of a special
programme in three stages.

The first stage is a modern-
ized variant of the MS5002E tur-
bine called Russian Project (RP) —
32. Its advantages as compared to
the reference product are
improved ecological indexes, sig-
nificant reduction of power con-
sumption and operation costs.

The second stage is increase
of the turbine efficiency up to 38%.

The third stage is assembly
of a gas turbine unit rated at
40MW.

REP Holding also plans to
implement a newly developed
starter-generator that, due to gen-
eration of additional 500kW in
the process of the turbine opera-
tion, will allow to abandon exter-
nal power sources during the
startup improving the cost effec-
tiveness of the unit.

As a result of the actions per-
formed for modernization of
Ladoga 32 gas turbine unit, a
new, more advanced GT-32RP
unit has been developed; the
dimensions and the weight of the
new unit are almost two times
lower as compared to the previ-
ous version.

This allows to use the unit for
the new construction projects, for
reconstruction of existing gas
pumping stations, and also as a
power generator.

Besides, the power generated
by the starter-generator for the
unit itself reduces the costs spent
for consumption of power from
mains.

3A0 «PIII X0MAMHI» — POCCUICKHIA SHEPIOMAIIUHOCTPON-
TEJTbHBIN XOJIUHL, 00pa30BaH B aHBape 2004 roga. OCymecTBIieT
UHXUHUPUHIOBBIE Pa3PA00TKH, U3TOTOBICHUE 1 KOMIUIEKCHBIE I10-
CTABKY 37IEKTPOTEXHUYECKOTO U SHEPTETHYECKOTO 0O0PY/I0BAHNA
JUIA Ta30BOY, HE(TAHOM, METAUTYPIUYECKON ¥ XUMUYECKOM IIPOMBI-
IJIEHHOCTH, UL SHEPTETUKU U CYAOCTPOCHHUS.

CerofHa B CTPYKType XOIUHIA 12 JOUEPHUX KOMIIAHUIM, 4 TAIKE
HeCKOMbKO CII ¢ 3anaHpMy KOMIAHUAMA. [IpeanpusaTis, BXOJAIIIe
B COCT4B XOJIIMHIA, — 3T0 POMBIIUICHHbIE, HAYYHO-TIPOU3BOJCTBEH-
HBIE ¥ CEPBUCHBIE PEIIPUATHA IPEATIPUATHA C OIHBIM IPOU3BOACT-
BEHHBIM [[IKJIOM, IOPHA/IYECKH CAMOCTOATENBHBIE U TIOTHOCTHIO YIIPAB-
JETIOIIUE CBOEI OCHOBHOM TEKYIIEH JEATENHOCTBIO. CPEIU HUX 3dBOJ
<«QNEKTPONYIBT», «HeBCKuMiT 3aBOJTy, «<HEBCKMIT META/UTYPIUYECKUT 3a-
BOZY 1 J1p. OB1Ias YNCIEHHOCTb COTPYAHUKOB — 601ee 2000 JesIoBek.
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REP Holding is a Russian power engineering holding that was
founded in January 2004. The holding specializes in engineering and
development, manufacture and packaged supply of power equipment
and electrical facilities for the gas, oil, metal and chemical industries,
as well as for the power generation and the shipbuilding sectors.

Currently, the structure of the holding includes 12 affiliates and
several joint ventures with foreign companies. The enterprises of the
holding are industrial, research and production and maintenance
facilities with cyclical turnaround, legal companies, and they fully
control their operation. The list of the enterprises includes ELEC-
TROPULT Plant, «Nevsky Zavod», <Nevsky Metallurgical Plant> and
others. Total headcount is over 2,000 people.
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