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% SALYM
a. PETROLEUM

3HEPTUA TPOMHOIO NAPTHEPCTBA
APG: TRIPLE ENERGY PARTNERSHIP

Komnanuna «Canbim NeTponeym [esenonmveHT H.B.»
(Cr1/), koTopas 3aHumaeTcA paspaboTkou CasibIMCKOM
rpynnel MecTopoxxaeHwi B 3anagHon Cnbupu, ycrneLIHo
peannsoBana npPoeKT Mo yTUanM3auymu rnonyTHOro rasa.
OT0T NPoeKT ABnAeTCA becnpeLeaeHTHbIM MPUMEPOM
TOro, Kak 3aa4v yTnan3aumu roryTHoro ras3a peLuarTca
B pamkax rnapTHepCcTBa TPeX YacTHbIX KOMMIaHui n

Ha OCHOBE COTPYAHNYECTBAa MeXAY KOMMePYeCKMMU
KOMMaHUAMY 1 OpraHamu rocynapcTBEeHHON BacTHy.

la3 n thaken

Poccus asnseTcs ofHOM 13 BeyLMX CTpaH M1pa B
obnacTu NoCTaBoK aHeproHocutenen. bonee 50%
POCCUNCKOM HeDTU OODbIBAETCA B XaHTbl-MaHCUINCKOM
aBTOHOMHOM OKpyre — tOrpe. Ho kaxxapin rog, AobblHa

B PEMOHE YMEHBLLIAETCS, Ha 3PESbIX MECTOPOXKAEHNSIX
NCCSKaOT 3anachl HEPTH, a AN OCBOEHWS HOBbIX
3anacoB (kK npumepy, B BocTouHom Cubmpy nnm Ha
MOPCKOM LLenbde) TpebyroTes rpoMaaHble MHBECTULMA
1 CaMble COBPEMEHHbIE TexHonornn. G opyrovi CTOpOHb|,
MUPOBOW CMPOC HA SHEPrOHOCUTENM MOCTOSIHHO PacTeT,
1 OXXMOaeTes, 4To K 2050r oH yasoutca. Bee 310
OenaeT HeobxoaMMbIM obecneqeHne aPdEKTUBHOIO
MICMOJIb30BaHUS! CYLLIECTBYIOLLIMX UCTOHHNKOB SHEPTUN.

OauH 13 TakNX UCTOYHMKOB — MOMYTHbI HEDTAHOM rags,
KOTOPbI 3BEKAETCS N3 HEAP BMECTE C HEPTHIO. 3TU
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Salym Petroleum Development N.V. (SPD) developing
Salym group of oil fields in Western Siberia has
successfully implemented a gas utilization project.

This unprecedented example of solving the issue of
associated petroleum gas (APG) utilization is based on
the mutual partnership between three private companies
and on cooperation between business and government.

Gas and Flare

Russia is one of the leading energy suppliers in the world.
Over 50% of Russian ail is produced in Khanty-Mansi
Autonomous Okrug — Yugra. But every year the production
in the region is decreasing, mature oil fields run out of ail,
and to develop new ones — for example, in Eastern Siberia
or on the shelf — huge investments and state-of-the-art
technologies are needed. On the contrary, global energy
demand permanently increases and it doubles by 2050.
Therefore it is very important to efficiently use of existing
energy sources.

One of such energy sources is associated petroleum gas,
produced along with ail. It is valuable hydrocarbon resource
together, and in the course of separation it is traditionally
discharged to flares and flared. According to the Ministry of
Natural Resources and Ecology of the Russian Federation
annually the country produced 55 bin m® of APG, and only
quarter of it is processed. 47% of this gas are used for the
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[OBa LieHHbIX YrNeBoAOPOAHbIX MPoayKTa A00bIBaOTCSH
BMECTE, OHaKO Mocre cenapauymy nornyTHbIA ras3
TPagLMOHHO Cxurasncs Ha dhakene. o gaHHbIM
MuHUCTEPCTBA NPUPOOHBIX PECYPCOB 1 3KONOMN
Poccuinckon ®egepaLym exxerogHo B CTpaHe A00bIBaeTCs
55 mnpa.mM2 nonyTHOro rasa, U Nillib HYeTBePTb 3TOro
obbema NCMonb3yeTcs 4N fanbHenLen nepepadoTKu.
47% Takoro rasa 1Ucrosb3yeTcs HePTAHBIMN KOMMAaHNSMM
07151 COBCTBEHHDBIX HY>X[, UM CMIUCBIBAETCA KaK
TEXHOMOrMYecKme NoTepun, a 27% cxuraeTca Ha dakene.
B tOrpe Taknm obpasom cxmraetca 9 mapd. M3 nonyTHOro
raza exxerogHo. Y4utbiBasi, 4To ctoumocTb 100 m3
MOMYTHOMO rasa COCTaBASET MPUMEPHO 45 pybner, MOXXHO
cKaszatb, YTO TONbKO B KOrpe Ha dhakene CxunraeTcs
6onee 4 mnpg, pyonen. CxuraHne NonyTHOro rasa — 310
CXUraHne MMMapaoB pyoener noTeHUmanbHOM NprbbIn.

PavpoHansHoe ncnons3osaHue noryTHOro rasa

SBMAETCH BOKHENLLEN YaCTbO S(MMEKTUBHON MONUTUKA B
06/1aCTN 3HEPrETUKN 1 CEPLE3HBIM MOKa3aTeNemM YPOBHS
MPOMBILLIIEHHOMO Pa3BUTUA CTPaHbI. «YTUAU3aUMsa CTOMb
LIEHHOrO YrNeBOAOPOOHOIO Chlpbst BMECTO €r0 CXXUraHus
Ha (hakene ABNAeTCst abCOMOTHOM HEOOXOAMMOCTHLIO,
aKTyalbHOCTb KOTOPOW Y>Ke OaBHO Hadpena, He

TONbKO B HOrpe nnn Poccum, HO 1 BO BCEM MUpE», —
pacckasbiBaeT nHxeHep CI1 no BBOAY B aKCmlyaTaumio
Batue Turkenaap. NonyTHbIM ra3 aBASETCSt CbIPbEM O714
SNEKTPOIHEPrETUKN U XUMNHECKOW MPOMBILLIIEHHOCT.

OH 0bnagaeT BbICOKOW TEMNOTBOPHOM CMOCODHOCTHLIO. B
HEM COOEP>KaTCst 3TaH U MeTaH, ABNSIOLLNECS CbIDbEM OJ15
MPOV3BOACTBA MN/IaCTMACC U Kay4yKOB. TshKesble (hpakumm
rasa UCMosb3ytoTCA B MPOU3BOACTBE apOMATUHECKMX
YrNeBOOOPOAOB, BbICOKOOKTAHOBbIX MPUCaA0K U
CXKVPKEHHOIO MponaHa 1 ByTaHa, KOTOpble MPUMEHSIKOTCS
B Ka4eCTBe TOMMBAa B XKUJIbIX AOMAaX 1 Ha MPOMbILLIEHHbBIX
NpPeanpUATUSX.

Kpome Toro, cxxuraHme rasa Ha hakene o3HavaeTt

He TONbKO MUNMOHBI PYBner NOTEPSHHOM NPUBLINK,

HO 1 BbIDPOCHI B OKPYXKaKOLLYKO Cpeay. TOMbKo B
Poccun B pegynstate a1oro npotecca B atmocdepy
BbibpackiBaeTca no4t 100 maH.ToHH CO,. CxuraHvie
MOMyTHOMO rasa NPUBOOMUT K BbIOPOCY YrNEKNCIOro rada
1 caxkn. Kpome Toro, B atMocepy nonagaeT 1 MeTaH,
KOTOPbIV ABNSIETCSA ropas3no bonee akTBHbIM ra3oMm

C TOYKW 3PEHNSA CO30aHUA MAaPHMKOBOIO ahdekTa,

YeM yrnekucbin ra3. O6bem BbIBPOCOB B pe3yribTate
CKUraHns MOMyTHOMO rasa CoCTaBNseT NpuMepHo 0,5
MJIH.TOHH B rof. CxuraHue rada ConpoBOXAAETCS
TEPMUHECKMM BO3AENCTBMEM HA OKPYXKAKOLLYKO CPEAY:

B parioHe hakena TepMUYECKOe PasoXXeHNe NoYBbI
Habntopaetcs B paguyce 10-25 MeTpoB, a pacTUTeNbHOCTH
B npenenax 50-150 meTpoB. B atmocdepy nonagaroT
NPOAYKTbI CropaHns MOMyTHOMO rasa, BK/Ko4as OKCUabI
a30Ta, CepHbI aHrMapua, OK1Ch Yriepoaa 1 pasnuyHble
HecropeBLMe yrneBogopob!. [Npobnema ytunmsaumm
MOMyTHOMO rasa 0CobeHHO akTyanbHa ans Korpel,
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needs of oilfields or written down as technological losses
and 27% are flared. Yugra flares 9 bln m® of APG each
year. 100 m? of APG cost about 45 rubles, i.e. only in Yugra
over 4 bln rubles are flared annually. Flaring APG is like
burning billions of lost profit.

Rational use of APG is essential part of efficient energy
policy, and at once it is also important indicator of industrial
development level of the country. “Utilisation of the valuable
hydrocarbon resources rather than flaring is an absolute
must and has been long overdue, not only in the region of
Yugra or Russia, but globally”, told SPD Commissioning
Operations Engineer Watze Tigchelaar. APG is resource for
the power and chemical industry. It has high calorific value.
It contains ethane and methane that are used to produce
plastics and caoutchouc. Heavier fractions in gas are

used in production of aromatic hydrocarbons, high-octane
additives and liquefied propane and butane that are used
as a fuel and for domestic and industrial needs.

Moreover, flaring is not only millions rubles of lost profits,
it is also millions of emissions in the air, almost 100

min tons of CO, only in Russia. APG flaring results in
emissions of carbon dioxide and active soot. Besides,
methane, which is a much more active greenhouse gas
in comparison with the carbon dioxide, is emitted into the
atmosphere. The volume of emissions during APG flaring
stands at approximately 0.5 min ton per year. APG flaring
is accompanied by heat pollution of the environment:
around the flare the radius of thermal decomposition

of soil is within 10-25 meters and decomposition of
vegetation is from 50 to 150 meters. This is followed by
atmospheric emissions of APG combustion products,
including nitrogen oxide, sulphurous anhydride, carbon
monoxide and various unburnt hydrocarbons. The
problem of APG utilization is particularly relevant for
Yugra since the region territory covers the area of south,
middle and northern taiga where prevailing forest trees
are coniferous — particularly sensitive to pollutions,
including atmospheric pollutions.

Flares can be switched off, and the gas can be supplied to
gas processing plant. Such project was realized in Salym
group of ailfields. This project is a result of unprecedented
mutual partnership between Yugra regional government
and three private companies: SPD, Blue Line, and
Russnetft.

Unique Project

The gas processing system historically established in
Russia consists of large gas processing facilities (with
capacity of over 1 bln m® per year). The main disadvantage
of this system is in being bound to gas pipeline system.
The Salym fields as well as Shapsha fields are located far
from major gas pipelines; therefore it is not economically
feasible to establish a large gas processing facility within
their territory.
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MOCKOJbKY €€ TeppPUTOPUSA NPOCTUPAETCA B 30HE
FO>KHOW, CpefHei 1 CEBEPHOM Tanru, rae neca COCTONAT,
B OCHOBHOM, 13 AEPEBLEB XBOWHbIX MOPOA, KOTOPbIE
0COBEHHO YyBCTBUTESbHBI K 3arpA3HEHMIO BO3ayXa.

OpHako haken MOXXHO noracuTb, a ra3 HanpasuTb Ha
nepepaboTKy. VIMEHHO TakoWn MPOEKT peann3oBaH Ha
CanbIMCKOW rpynne MeCTOPOXAEHWU. DTOT NPOEKT CTan
pe3ybTaTtoM 6ecnpeLeneHTHOro NnapTHEPCTBa MexXdy
npaBuTeNbCTBOM KOrpbl 1 TpEMSE HaCTHBIMY KOMMaHUSAMM
Crif, Blue Line n «<PyccHe®Tb».

YHUKaNbHbIA NPOEKT

VicTopunyeckun cuctema nepepadboTkm rasa B Poccumn
COCTOUT 13 KPYMHbIX rasonepepadaTbiBaroLLmX
NPEANPUSATUA MOLLIHOCTBLIO CBbILLe 1 mapad. m® B rofd,.
OCHOBHOWM HEQOCTATOK 3TOM CUCTEMbI B TOM, HYTO OHa
npuBs3aHa K CeTU MarucTpasibHbIX ra3onpoBOAOB.
CanbiMCKMe MecTopoXxaeHuna v LLianwmHekne
MECTOPOXAEHNSA KOMMNaHUN «PyccHedTb» HaxoaaTcs
B yOasIEHNM OT OCHOBHbIX ra30MpoOBOA0B; MO3TOMY
CTPOUTENBCTBO KPYMHOIrO rasonepepabdartbiBatoLLEro
3aBofa B 3TOM panioHe 9KOHOMUYECKM
HeLenecoobpasHo.

YHUKaNbHOCTb MPOeKTa Mo yTUAM3aLmm nomnyTHOroO
rasa Cl[ 3akno4aeTcs B TOM, YTO COBMECTHbIMM
YCUNMSIMU TREX YHACTHMKOB MPOEKTa NOCTpoeHa
HebonbLUas 6104HO-MOAYbHAsA YCTaHOBKA MO
NMPOW3BOACTBY CXXMKEHHbIX YrNEBOAOPOA0B.
Peannzaums storo npoekta — npumMep sHeKTMBHOrO
COTPYOHNYECTBa TPEX KOMMaHWA B MHTepecax
KaoKOOoW N3 CTOPOH. 3TO TPOMHOE COTPYOHNYECTBO
TakKe CO3[aeT OONOMHUTENbHbIE pabo4me MecTa,
HasIoroBble MOCTYMNNEHUS, 1 06ecnevnBaeT yyulleHne
3KONMOMMYECKON CUTyaLMN O pernoHa — n aTm
npenmyLLIeCTBa AocTuUraroTca 6e3 Kakmx-nmbo
rOCYAapPCTBEHHbIX UHBECTULNI.

«C Havana 2012 roga Bce KOMMaHW1 A0SMKHbI
obecneunTb yTunnaaumo 95% nonyTHOro rasa, —
roBopuT "'eHepanbHbii anpekTop CIrd CanmoH

LropkuH. — N CIN nomkHa BbIMOMHATL 3TO TpeboBaHue,
NMOCKOJIbKY PELLEHNE 3TON 3afa4n obecnevnBaeT 3alnTy
OKpY>KatoLLeN cpedbl 1 CYXKUT NHTEpecaM MeCTHOIo
Hacenenuna. Onsa ClrN kak cpaBHUTENBHO HEOOMNBLLION
KOMMaHnn 3Ta 3agada NpeacTaBnsana CepbesHyto
CNOXHOCTb, HaM ObI10 NPOPadOTaHO MHOXECTBO
BapUaHTOB YTUAN3aLMK MOMYyTHOrO rasax.

C camoro Havana peanmsaumm CanbIMCKOro npoekTa
CrA yoensina npucTanbHOE BHUMaHME BONpocam
yTUAM3auum rasa, onst 3Tom Lenn 6eina paspadoTaHa
netanbHas nporpamma. OHa BKtoYaeT B cebst asa
npoekTa: 1) CTPOUTENLCTBO 1 MYCK B 3KCMyaTauuio B
2008 roay razotypbuHHom anexkTpocTaHumm (MM3C), roe
npuMepHo 1/3 0obbiIBAEMOrO KOMMAHWEN NOMYTHOIO
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The uniqueness of SPD gas utilization project is in uniting
the efforts of three parties and establishing a small
capacity, block-modular type LPG plant. Implementation
of the associated gas utilization project in Salym fields

is an unprecedented example of efficient collaboration
between three companies, and a genuine demonstration
of the WIN-WIN principle. Furthermore, due to the triple
collaboration in the course of executing this project, the
region also becomes a triple winner without investing its
funds into this program.

“Since the start of 2012 all oil companies should
ensure the associated petroleum gas utilization level

reaches 95%. SPD also obliged to do that because

it is good for the environment and it is good for the
community. For SPD, a relatively small company, this
issue presented a major challenge and so we looked
at a number of ways to utilize gas” said Simon Durkin,
SPD CEO.

Since the very start of the Salym project SPD paid a
key attention to gas utilization issue and developed an
extensive gas utilisation program. This project covers
two projects: 1) construction and start-up of a gas
turbine power plant (PGP) which since 2008 has used
around 1/3 of the AGP to generate electric power, and
2) construction of liquefied petroleum gas (LPG) plant
within the fields to bring utilization gas up to 95%.
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rasa 1crosnb3yeTcs OS5 NMPON3BOACTBA 3NIEKTPOIHEPT UM
1 2) CTPOUTENBCTBO Ha MECTOPOXAEHW 3aBoda Mo
MPOU3BOACTBY CXMKEHHbIX yrnesogopoaos (CYI),
KOTOPbI OOSKEH Obln OBECTU YTUNN3AUMIO MOMYTHOIro
rasa o 95%.

B aHBape 2008 roga CI1 3aBepLunna CTpoUTENBCTBO
'MOC mMowHocThIO 45 MeraeaTT, a B 2010 rogy
3NeKTpOCTaHUMA paclumpeHa oo 60 merasartT.
[MapannensHO CO CTPOUTENBCTBOM 1 MYCKOM B
akcnnyaTauuo 'T3C 6b11 nognmMcaH TPEXCTOPOHHNI
MEMOPaHOYM O B3aMMOMOHUMaHUN C KOMMaHUAMMN
«PyccHedTb» 1 Blue Line. B HemM CTOPOHbI Bbipasunm

CBOE HaMepeHMe NOCTPOUTb, UCMOSb3YSA PECYPChI
Blue Line, 3aB0OA NO CXMXEHUIO rada Ha TepPPUTOPUA
CanbIMCKMX MECTOPOXXOEHUI 0N MPON3BOACTBA
>Knakon ppakumm 13 raza CanbiMckunx 1 LLlanwmHekmnx
MeCTopoXXaeHun. CornacHo yCNoBMSaM COralleHns
Blue Line 6yneT npogasaTtb Npon3BOANMbIA Ha

3aBofe XXMOKUM ByTaH 1 NponaH, a cyxon raa dyaet
BosBpalLaTtecd ClNO n «PyccHehTb» Ang BbIpaboTKM
SNEKTPOSHEPTUM HA UX CTAHLMSX.

Blue Line B3sina Ha cebst obsasatenbcTea no
CTpouTenbCTBY 3aBofda no npoussoactay CYI

Ha 3anagHo-CanbIMCKOM MECTOPOXXOEHUM,
rasonopLUuHeBon anekTpocTaHuun (M3C) Ha
LLlIanuwmyHCKMX MeCTOPOXAEHNSX, a TakKe HEOOXOAMMbIX

www.rogtecmagazine.com

In January 2008, SPD has completed the construction of

a PGP with the capacity of 45 megawatts, and in 2010 it
has increased its capacity to 60 megawatts. Concurrently
with the PGP construction and start-up, SPD has signed a
tripartite memorandum of understanding on APG utilization
with Russneft and Blue Line. The companies have declared
their intent to build, using the resources of Blue Line, a LPG
plant within Salym fields, which would process associated
gas from both Salym and Shapsha group of fields, the latter
being developed by Russneft. Blue Line will sell liquefied
propane and butane produced by LPG plant, whilst the
lean gas will return to SPD and Russnetft fields as fuel for
the existing power plants.

Blue Line has undertaken to build a LPG plant on the West
Salym field, a gas piston power (GPP) plant on Shapsha
fields (similar to SPD’s PGP), as well as pipelines and power
lines. One third of the project was funded from Blue Line’s
own funds; two thirds were to be provided by investment
banks. In spite of the global economy recession that has
broken out in the second half of 2008, the companies

have actively commenced the fulfilment of the obligations
undertaken for project execution. Up to the summer of
2010, Blue Line had to invest its own funds into the project,
since the majority of investment banks scared by the global
economy crisis were either experiencing financial problems
or not in a hurry to grant loans. With its funds, Blue Line has
built two pipelines with a total length of 76 km as well as
purchased LPG plant equipment. Blue Line has signed LPG
plant equipment delivery contracts with Thermo Design
Engineering, a leading Canadian company in the area of

oil and gas processing systems, as well as a GPP plant
equipment delivery contract with GE Jenbacher (Austria).
First six engines were installed on the Shapsha field. In
addition to this, Blue Line has signed a design contract with
Russian design company Giprong-Ekon. The companies
have selected the location for the LPG and GPP plants, and
commenced land allocation process. An intermediate result
of the gas program implementation was the start-up of the
gas piston power plant on Shapsha fields in February 2010.

In July 2010, a statement was made on the agreement with
the European Bank for Reconstruction and Development,
which has provided investment in the amount of $120 min.
LPG plant construction work on Salym fields was in full
swing. As part of the LPG plant construction, in May 2011
SPD has built a booster compressor station as well as a
gas pipeline from Central Processing Facility to the LPG
plant construction site. In addition to this, SPD has assisted
Blue Line in every way to execute LPG plant construction
project and its commissioning on schedule. In the middle of
December 2011 SPD ensured gas utilization level at 95%.
The task was delivered on time.

Watze Tigchelaar recalled: “The most challenging was

winter start-ups, particularly when it’s not allowed to
use methanol to prevent freezing up and you rely on the
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Tpy6OMNpPOBOAOB U INHUI 3NEKTPOoNepefaYn.

TpeTb CTOMMOCTHM NpoeKTa NPOMUHaHCUPOBaHO N3
cobcTBeHHbIX cpeacTs Blue Line; oBe TpeTtn OOMmMKHbI
ObINM NOCTYNUTL OT MHBECTULIMOHHBIX 6aHKOB. HecMoTps
Ha rnobanbHbIi SKOHOMUYECKUI KPU3NC, KOTOPbIN
paspasunncs Bo BTopon nonosunHe 2008 roga, KOMMaHum
Ha4Yanu akTVUBHO BbIMOHATL CBOW 00a3aTeNnsCcTBa

B pamMkax npoekTta. o neta 2010 roga komnaHum

Blue Line npuxognnocb 06xoamTbcs COOBCTBEHHbIMU
cpencTBamm Npuy peannadaummn npoekTa, NOCKOSbKY B
YCNOBUSIX FNOBaIbHOr0 SKOHOMNYECKOrO Kpnaunca 6aHKu
mMbo camn UCMbITbIBaIN (DMHAHCOBbIE TRYAHOCTH, MO0
onacanuck BblgaBaTtb KpeauTbl. B pesynesTtate 3a cBom
c4eT Blue Line nocTpoeHb! aBa Tpybonposoaa obLen
MPOTSAXKEHHOCTLIO 76 KM 1 3aKynneHo 0bopyaoBaHme
Onst 3aBoaa. KOHTpakT Ha nocTaBky 060pyaoBaHMS Ans
3aBoga 6bin nognucaH ¢ komnaHmen Thermo Design
Engineering, BeayLien kaHaackonm KOMMNaHnern B 06nacTu
cUCTeM NepepaboTkn HETU 1 rasda, a KOHTPaKT Ha
noctasky obopynoBaHus anga MOC nognmcaH ¢
aBcTpurckon dupmon GE Jenbacher. MNepBble LecTb
ra30mMopLUHEBbLIX ABUraTenei 6bin yCTaHOBEHbI

Ha LLlanwmHCcKnx MectopoxxaeHusx. Kpome Toro,

ObIN nognncaH 4OroBOP Ha MPOEKTHbIe PaboThbl C
POCCUNCKNM MPOEKTHBIM UHCTUTYTOM «[ UMPOHT-OKOH>.
KomMnaHusiMu BbIGpaHOo MECTO ANs CTPOUTENbCTBA
3aBoga No CxMxkenuto rasa u M3C, n HavaTbl PadoThl
Mo MNOJy4eHWO 3eM1e0TBOOB. [a3onopLUHeBas
3NEeKTPOCTaHUMA Ha LLIanwmnMHCKNX MeCTOPOXAEHNAX
nyLleHa B akcnayatauuio B chespane 2010 r.

B utone 2010 r. Blue Line 3aknto4nna cornawleHve ¢
EBponeickMm 6aHKOM PEKOHCTRYKLNN 1 PasBUTUS,

B pamkax KOTOPOro nof NpOeKT BblAeNeH KpeanT

B pasmepe 120 MaH.gonn. Tem BpeMeHeM paboTbl

Mo CTPOUTESNBCTBY 3aBO4A MO CXVXXEHWIO rasa Ha
TeppuTopun CanbIMCKUX MECTOROXXAEHWUIA LU NOSHBIM
xogoMm. [na 3asoga B mae 2011 r. Gl nocTpoeHa
OOXXMMHasi KOMMPECCOPHAas CTaHUMs, a Takxke
MPONOXKEH ra30MpPOBOA OT YCTAHOBKM MOATOTOBKM
He TN 0O MeCTa CTpoUTEeNbCTBa 3aBoda. Kpome Toro,
Cr okasana komnaHuu Blue Line nomolb B xoae
CTPOUTENBHBIX PaboT ANna obecnedeHns CBOEBPEMEHHOM
chaqu obbekTa B akcnnyataumo. B cepeavHe gexkabps
2011 r. CMNA4 Beiwna Ha ytuamnsaumo 95% nonyTHOro
rasa. 3agada 6binia BbIMOSHEHA B CPOK.

«CamMoe CNOXXHOE — MyCK O6BEKTOB B SKCMyaTaumio

B 31MHee BpeMms, — BCrioMunHaeT BaTue Turkenaap. —
OcobeHHO ecnm Ang NpeaoTBpaLLeHs 0bpa3oBaHNs
nensaHbIX MPOOOK HeNMb3s UCMONB30BaTb MeETaHON. B
pesynbTare NPUXOANIOCE UCKaTb ApYyrne Crnocobbl

0715 6e30MacHOro 1 HaOEXXHOMO Mycka 3TKX OO BHEKTOB.

S BOCXULLIAIOCH LIENEYCTPEMIEHHOCTHIO POCCUNCKIX
KONer, KOTOPbIMW COENaHO BCe BO3MOXXHOE AJ1s1 Mycka
0bbekTa 0o KoHua 2011r. 310, 6€3yCNoBHO, BblOAOLLEECS
OOCTVDKEHME, YYUTBIBAS CIOXKHbBIE YCNOBKS paboTbl».
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process variables still enabling a safe and sustainable
start-up. Obviously it has been interesting to see how the
Russian commitment to achieve the start-up before the end
of 2011. It certainly has been a remarkable achievement
under no easy circumstances”.

Safety First

During all phases of this project implementation — from
design to commissioning & operations — priority attention
was given to safety and environmental issues. LPG plant
has a block-modular construction. This block-modular
design is characterized not only by low operational costs
but by high reliability, and a possibility to increase power
easily. Also a multimodal scheme of transportation of
liquefied hydrocarbon gases (LHG) is applied using
tank-containers. This provides for zero losses during
transportation, preservation of the quality of the product,
lack of need in loading/unloading racks and LHG storage
farms, and decreased risk of man-made disasters.

SPD is one of the leaders in area of HSSE in the region

and Russian one whole. The company has developed a
balanced HSSE management system. This system is based
on the statutory Russian requirements and international
practice. It consists of clear-cut corporate principles,
standards, rules and arrangements designed to ensure a
safe work place and to reduce to a minimum the risks to a
person’s health and safety, and to the environment. SPD
also employs best-in-class technologies and equipment to
ensure safety to people and the environment. During the
plant construction and start-up one of the most challenging
tasks was promoting SPD safety culture to Blueline and

its contractors. SPD the company helped its partner to
develop and implement safety principles and procedures to
ensure safe operations of the LPG plant.

The gas processing plant is equipped with the modern
fire extinguishing system; most stringent international
industrial safety standards of SPD. Companies have been
complied with in terms of operation of process plants and
transportation of finished products. The use of multimodal
scheme of transportation of liquefied hydrocarbon gases
using tank-containers made it possible to eliminate the
need in construction and operation of loading/unloading
racks which, in turn, decreased the production induced
risks and risks during transportation caused by product
transfer and direct contact with the environment. Blue
Line Emercom service operates on SPD basis. SPD has
provided advice and assistance to Blue Line in the area
of medical support as well. Genuine cooperation of the
partners and key attention to safety enabled to realize the
project safely.

Companies ensured a high level of safety by using

also advanced technologies and recent developments
corresponding to all requirements of the present high
environmental standards; low energy consumption; high
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besonacHocTb NpeXxae BCero

Ha Bcex cTagusax peanmsaumm npoekTa — oT
NPOEKTUPOBaHWA 00 NMYyCKO-HanagKku 1 BBOAA B
aKcnyaTaumio — NPUoOpUTET OTAAETCS BONPOCcam
OXpaHbl TPpyAa 1 SKOOMMYECKOM 6e30MacHOCTU. 3aBof,
MO CXXMKEHWNIO rasa NMEeT MOAYSIbHYHO KOHCTPYKLIMIO.
Takast KOHCTPYKLMST HE TONTbKO SKOHOMUT 3aTparthl, HO U
OT/INHAETCHA BbICOKOW HAOEXXHOCTLIO 1 BOSMOXXHOCTLIO
YBENNYEHWST MOLLIHOCTU MPY BO3HUKHOBEHUN Takom
HeobxoauMocTu. [N TPaHCNOPTUPOBKM CXKVXKEHHBIX
yrneBogopoAHbix razos (CYI) npuMeHsieTcs
MybTUMOOYJIbHasi CXema C UCMONb30BaHNEM LIMCTEPH-
KOHTEMHEPOB. Takasa cxema No3BonseT n3bexarb
noTepb BO BPEMSI TPAHCMOPTUPOBKM U COXPaHUTb
Ka4eCcTBO MpoayKumn. Kpome Toro, HeT HEOBXOAMMOCTH

B CTPOUTENBCTBE MOMPY304HO-PAa3rpy304HbIX 3CTakas
1 pe3epByapHbix NapkoB CYI. Takon noaxonq,

Tak>Xe No3BOSSIET CHU3UTb PUCK BOSHUKHOBEHMS
AHTPOMOreHHbIX KaTacTpod.

Cr[ saensieTcsa ogHMM U3 IMAEPOB B 06/1aCTU OXpaHb!
TpyOa Kak B pernoHe, Tak 1 no Poccun B Lenom. B
KoMMaHun paspaboTaHa cbanaHcUpoBaHHas cucTema
ynpasneHusa sonpocamn O30TOBOC. 3Ta cuctema
OCHOBbIBAETCH Ha POCCUNCKMX HOPMaTVBHO-MPaBOBbIX
TPeboBaHMAX 1 MeXOyHapPOoOHbIX cTaHaapTax. OHa
COCTOUT N3 YEeTKUX MPUHLMNOB, CTaHAAPTOB, NPaBu

1 pernamMeHToB, obecnedmBaroLLx 6e30MacHOCTb Ha
pabo4ymx MecTax, YTo CBOOUT K MUHUMYMY PUCKW OJ15
300PO0BbsA 1 BE30MACHOCTM NOAEN N OKPYXKAKOLLIEN
cpeapl. CMN Takxe MCMONb3YHTCS NEPBOKIACCHbIE
TEeXHONorn 1 06opyaoBaHNE A1t OXPaHbl 3[0P0BbS
PabOTHUKOB U 3aLLMTbI OKPY>KatoLLen cpefpl. Ha sTane
CTPOUTENBCTBA 3aBOA4a 1 ero Mycko-HanagKn ogHa n3
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level of automation and safety; reliability of consumer
supply. Besides, the state-of-the-art process equipment of
Thermo Design Engineering Ltd. and GE Jenbacher was
used during construction along with the experience and
reputation of grantors of license and suppliers of major
process equipment.

Triple Effect

The success of the efficient and fruitful collaboration
between the companies lies first and foremost in their
ability to listen to and hear each other. The parties conduct
monthly meeting at the level of management teams, whilst
both companies’ project custodians arrange for working
meetings on weekly basis. Three small companies execute
a project which becomes an excellent catalyst for a further
socio-economic development of the
region in three directions. The synergy of
three companies yields a triple effect by
creating new jobs, reducing the amount of
emissions, and increasing tax revenue of
the regional budget.

The gas utilization program is also in line with
Russian federal program of energy efficiency.
SPD gas utilization project enables to set

up a new market of gas liquids that could

be used for fueling cars on gas, heating, air
conditioning and BBQ as well.

“It is an interesting story that required

4 parties to play a key role to bring it all
together: Yugra government in terms of
facilitating it and helping the parties to
come together, Russneft, SPD and Blue
Line that built and now operates the LPG
plant”, summarized Simon Durkin.

During the project implementation
local companies were actively contracted to perform
different types of work and provide relevant services and
equipment. Local companies SibKomplektMontazh and
Megiontruboprovodmontazh were responsible for plant
assembly, and the regional one called UralKhimmash
produced and delivered tank containers. Overall over
30 regional contractors and suppliers of equipment and
materials participated in the project realization.

The project enables the region to solve energy generation
issue. Implementation of the project reduces the volume of
polluting emissions and improving the ecological situation in
the region. Reduction of emission is over 460,000 ton per
year (in CO, equivalent).

This project on gas utilization in Salym fields is a genuine
example of cooperation of three small private companies,
the project that enables big changes in the social and
economic development of the region.
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BabKHEWLLMX 3a4a4 COCTOsNa B TOM, YTOObI obecneynTb
cnepoBaHue coTpydHukamu Blue Line 1 ee noapsiaHbIxX
opranunzauunn npuHaTon B Cr KynbType 6e30nacHoro
nposeaeHust padboT. ClM okazana NoMoLLb CBOeMy
napTHepy B paspaboTke 1 peann3aumm NpUHUWMIOB U
npasun 6e30nacHOCTU Ans obecneyeHnss 6esonacHom
aKcnayartaumm obbekTa.

["a3onepepabaTbiBatOLNiA 3aBO4, OCHALLEH CaMOM
COBPEMEHHOI CUCTEMOWN MOXKaPOTYLLEHNST; paboTbl
OCYLLIECTBIIAOTCS B COOTBETCTBUM C CaMbIMU CTROMUMU
MeXOyHapOoOHbIMU NpaBuiaMy MPOMBILLIEHHOWM
6ezonacHocTn. Komnanug Blue Line BbINoAHAET

BCe TpeboBaHus, NPeabsBASEMbIE K SKCMyaTauum
MPOMBILLNIEHHBIX YCTAHOBOK 1 TPAHCMOPTUPOBKE
KOHEYHOW npoaykumun. Vicnons3oBaHue
MYNETUMOAANIBHOW CXEMbI TPAHCMOPTUPOBKN
CXKVDKEHHBIX YIeBOOOPOOHbIX FA30B C MCMONb30BaHNEM
LIMCTEPH-KOHTENHEPOB MO3BONNIO OTKa3aTbCA

OT CTPOUTENBCTBA 1 SKCMyaTalumn Norpy304Ho-
pPa3rpy304HbIX 3CTakag, YTo, B CBOK 04epenp, CHU3UMO
NPON3BOACTBEHHbIE N TPAHCMOPTHbIE PUCKM, CBSA3AHHbIE
C Meperpy3kon NpoayKLMn 1 ee NPSMbIM KOHTaKTOM C
oKpy>xaroLen cpegon. Cny>xkb6a sKCTPEHHOM MOMOLLN
Blue Line ncnonbayeT cyulecTytolme MmolHoctn Cri.
CINO Taxke okasbiBaeT nogaep>kky Blue Line B obnactu
MEAVUMHCKON NOMOLLM. PeanbHOe COTPYAHNHECTBO
MeXXay napTHepamu 1 NPUOPUTETHOE BHUMAaHWE
BOMPOCaM OXpaHbl TPYAA MO3BOMM PeasTM30BaTb MPOEKT
Be30nacHbIM 06Pa3oM.

Bnaropaps Mcnonb3oBaHWIO NepPeaoBbIX TEXHOMOMMIN
1N NOAXOO0B KOMMaHNAMW BbIMOMHATCS BCe
TpeboBaHWs, NpeabaBNgeMble K BOMPOcam OxXpaHbl
Tpyga U OKpyXaroLlen cpebl; 3HepronoTpedbneHus;
BbICOKOMY YPOBHIO aBToMaTU3aunn; 1 Haae>XHOCTU
nocTaBoK. Kpome Toro, npu CTpOUTENbCTBE
MCNOfIb30BAHO caMoe COBPeMeHHOe obopyaoBaHme
dupm Thermo Design Engineering Ltd. 1

GE Jenbacher, Takxe ncnonb3oBaH onbIT
BNaAeNbLEB NMNLUEH3WA 1 MOCTaBLMKOB OCHOBHOIO
TExXHOMorm4eckoro obopygoBaHmns.

TpoiiHo# aththexT

CekpeT ahheKTUBHOCTN 1 NPOAYKTUBHOCTM
COTPYAHMYECTBA MeXAY TPEMS KOMMaHNAMM

3a/10)KEH B MX CMOCOBHOCTW CnywaTb 1 ChbilWaTb
apyr apyra. CTOpPOHbI BCTPEYatoTCs eXKEMECSAYHO

Ha YPOBHE rpynn no ynpaBfAeHUIO MPOEKTOM, a
pabo4ne BCTpe4Yu KypaTOpOB NpoeKkTa ¢ 0b6enx
CTOPOH MPOXOOAT Kaxkayto Hedento. Tpu HebonbLLve
KOMMaHWN peannaytoT NPOEKT, KOTOPLIN ABNAETCS
KaTanM3aTtopoM PasBUTUS COLMANBHO-3KOHOMNYECKOM
cdepsbl pernoHa. [ns pernoHa NpoeKT UMeeT TPOMHOM
a(hdekT: 3TO co3aaHme paboynx MecCT, COKpalleHue
BbIOPOCOB B aTMOCEpPY U YBENUYEHNE HANMOMOBbIX
NOCTYMEHUIN B PErnoHasbHbI BIOOXKET.
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LPG plant is situated at the distance of 65 kilometres
from the nearest railway station Salym. Its capacity is
360 min m® per year. At the plant APG is separated
into the following components: dry gas (220

min m?3), natural gasoline (up to 30,000 ton) and
propane-butane (up to 110 000 ton). Technology

of production and utilization of APG is based on
separation of the gas at low temperatures to light
(dry gas) and heavy (gasoline, propane, butane)
fractions. During gas separation three process
solutions are used: APG compression; APG drying
and gas fractionation. APG of Shapsha field leaves
the gas treatment facility under the pressure of

30 kPa. At the booster compression station it is
compressed to 110 kPA to be transported to LPG
plant. At theplant the gas is mixed with the Salym
field APG supplied to LPG plant under the pressure
of 4-5.6 kPa. Gas mixture under the pressure

of 50 kPa goes through additional low-pressure
compression and up to 4 000 kPa in the system

of high-pressure compression. Temperature of the
mixture at this moment is 44°C. At the APG drying
process water, liquid admixtures and solid particles
are removed from the gas mixture by means of
filtration and passing through molecular sieves.
Centrifuging technology is used in the process.

The technology requires the use of parallel columns,
one of which is operating in the cleaning mode

and another in the regeneration mode. Lean gas

is heated to 285°C and used for regeneration of
molecular sieves. Gas fractionation process has
several stages. At low temperature separation
module gas mixture is cooled to -26°C. Hydrocarbon
liquid is separated from gas by the condensation
method. At absorber/deethanizer (113°C at the
bottom, -13°C at the top) liquid hydrocarbons go to
the bottom of the column and gas is collected at the
top. The function of the column is to separate C1/C2
fractions from the flow of liquid hydrocarbons and
C3 fractions from the flow of gas. LG gathers at the
top of the column. At the bottom of the column there
is absorbent. Then there is a column of saturated
absorbent (1270 kPA, 252°C at the bottom). The
function of the column is to obtain a high purity
mixture of C3+ fractions at the bottom of the column
and its use for the subsequent product fractionation.
And in the end of the process chain there is product
fractionation with depropanizer (1400 kPa, 104°C

at the bottom, 44°C at the top). Propane gathers at
the top of the column. At the bottom of the column
there is a mixture of C4+ fractions which is sent to
debutanizer. Debutanizer (525 kPa, 112°C at the
bottom, 57°C at the top). Butane gathers at the top
of the column. At the bottom of the column there is
a mixture of C5+ fractions.
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[Nporpamma ytunmMsauuy rada takxe peLlaeT 3agaqu,
nocTaBfeHHble B dhefepansHon nporpamme Poccum
NMo NOBbILLEHNO 3MHEKTUBHOCTU NCMONB30BAHUSA
SHeprun. Kpome Toro, NpoekT no yTunnaaumm rasa
ClO ctumynmpyeT pasBuTne PbiHKa COXMXKEHHbIX
yr1eBoAOPO40B, KOTOPbIE MOTYT UCMOJIb30BaTbLCA
Kak TONAMBO 4N aBTOMALWH, CUCTem oborpesa u
KOHOWLUMOHMPOBAHNA BO3ayXa 1 A5 ObITOBbIX HY>X[,.
«OTO MHTEPECHBIN MPOEKT, ANA peanu3aunm KOTOporo
noTpeboBaNoCh y4acTe YeTbIPex CTOPOH: 3TO
npaBuTenbCTBO HOrpbl, KOTOPOE 0Kasano NoaaepP>KKY
NMPOEKTY N CBESIO BCEX ero y4acTHMKOB BMecTe, Cl1/,
«PyccHedTb» 1 Blue Line, koTopas nocTpouna u
cenyac aKcnayaTMpyeT KOMMEKC No nepepaboTtke
rasa», — noageoaunT utor CanMoH [opKuH.

[na BbINONHEHWST Pa3nnyHbIX paboT Mo MPOeKTY

1 MOCTaBOK 060pyAOBaHNA MPUBAEKANNCH

MECTHblEe KOMMaHWK. B yacTHOCTWU, CTPOUTENBHO-
MOHTa>XHble PabOoTbl OCYLLIECTBNSAIN MECTHbIE
KoMnaHnn «CnbKomMnnekTMoHTaXx» 1
«MernoHTpy60onpoBOAMOHTaX>», a pervoHansHas
KoMMNaHna «YpanXvmmMall» n3rotoBnseT u noctaBndeT
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LMCTEepPHbI-KOHTENHepbl. Bcero B peannaauum
npoekTa NpuHano y4actue tonee 30 pernoHanbHbIX
NoAPAOYMKOB 1 NOCTABLLMKOB MaTepuanos 1
obopyaoBaHus.

[MpOEKT Tak>Xe NOMOraeT pPervoHy B peLLeHnn

3ajad BblpaboTkM aHeprun. B pesynbTtate
peanusaunmn nNpoexkTa CokKpallleH ypOBEHb BbIGPOCOB
3arpA3HALLNX BELLECTB B atMocdepy 1 ynydlleHa
aKonornyeckasa cutyaums. CokpalleHve BbI6pOCoB
cocTaBnseT 460 000 ToHH B rof (B ekevBaneHTe CO,).

OTOT MPOEKT MO yTunmaaumm rada Ha CanbIMCKUX
MECTOPOXOEHNAX ABNAETCA NPEKPaCHbIM MPUMEPOM
COTpYAHMYEecTBa TPeX HEBOMbLLMX YaCTHbIX KOMMaHNA,
3TO MPOEKT, KOTOPbIN BHEC 3HAYUTENbHbIM BKNag B
coumanbHO-3KOHOMWYECKOE pa3BUTLE PernoHa.

Y SALYM
“ PETROLEUM
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3aB0[1 MO CKVPKEHWIO ra3a PacnofIoXKeH Ha PaCCTOAHMN
65 KM OT BrvpKanLLIEN XEeNE3HOAOPOXHOW CTaHLMM B
nocenke CanbiM. Ero moLHocTb cocTtaBnaeT 360 MH.

m® B rof. Ha 3aBoae nonyTHbIN ra3d pa3aensercs Ha
ClEQyIOLLME KOMMOHEHTbI: Cyxom ra3 (220 MaH.MP),
ras3oBbi 6eH3MH (1o 30 000 TOHH) 1 MponaH-6yTaH (0o

110 000 ToHH). TexHomormst MPOV3BOACTBA U YTUAN3ALIAN
MOMyTHOrO ra3a OCHOBLIBAETCA Ha CenapaLmm rada npu
HN3KNX TeEMMepaTypax Ha NErKyto (Cyxom ras) 1 TSHKeNyro
(6eHauH, mponaH, 6yTaH) hpakLwm. [MNpu cenapavyn

rasa Mcrnosb3ytoTCs TPW TEXHONOMMHECKIMX MPOoLIECCa:;
KOMMPUPOBaHWe MornyTHOIO rasa; OCyLLUKa rasa v ero
hpakumoHmpoBaHme. C LLanwmnHCKNX MeCTOPOXXaEHNI
MOMYTHbIN Fa3 BbIXOOUT M3 YCTAHOBKW MOArOTOBKM

rasa nopg gasneHnem B 30 Kla. Janee oH noctynaet B
[OXVMHYKO KOMMAPECCOPHYHO CTaHLMIO, FAE ero AaBneHve
noBbiaeTcs oo 110 KlMa v HanpaBnseTcsa Ha 3aBof, Mo
CXVPKEHMIO rada. Ha 3aBoae 3TOT ra3 CMEeLLNBaETCS C
ra3oM 13 CabIMCKMX MECTOPOXAEHWIA, KOTOPbIA MOCTyNaeT
Ha 3aBop, Nopf, JasneHveM B 4-5,6 Kla. 3atem rasosas
cMech nof aasnerHviem B 50 Kl'la npoxoant ctaguio
KOMMPUPOBaHMSA HUSKOIO AaBMIEHNS 1 BbICOKOTO AaBNEHMS,
rae oHo nosblwaeTcd 0o 4 000 Kla. Temneparypa razosom
CMeCU B 3TOT MOMEHT cocTaBnseT 44°C. Ha ctagum
OCYLLIKM ra30Basi CMECb MPOMyCKaeTCs HYepes CUCTEMY
DUNBTPOB 1 MONEKYSPHbLIX CUT, Fae U3 Hee yaansatoTCs
TEXHONOMMYECKas BOAA, XKNOKME NPUMECK 1 TBepAble
YacTuLpl. B 3TOM npoLecce Mcnob3yeTcst LIeHTPobeXHas!

LanwwnHckne HedTAHDbIE

MecTOpOXAEHNA KoMmnaHum "PyccHedpTb"

TEXHOMOMNS. TEXHONOrMYECKM HEOBXOOMMO MCTONb30BaThL
napasinesibHble KOTIOHHbI — OHA HAXOAUTCS B paboTe

1 OCYLLECTBAET OYMCTKY rasda, a BTopast B pexknume
pereHepaumn. Cyxoi ra3 ModorpeBasTCs A0 TeMmnepaTypbl

B 285°C 1 1CMonb3yeTcs A1 pereHepaLim MONEKYNSPHbIX
cuT. [MpoLecc paKkLMOHMPOBaHUS rasa UMEET HECKOJbKO
3TanoB. B Mogyne H13KoTeMMnepaTypHOM cenapaLiymn
rasoBasi CMECb OX/axxaaeTcs Ao -26°C, 1 »makme
YrneBoAOPOAb! BbIAENSKOTCS 13 rada METOAOM KOHAEHCALMIN.
Ha ancopbepe/neatanmaarope (113°C B HU3Y KONOHHbI U
-13°C Ha Bepxy) »uaKve yrneBogopodbl MoCTynatoT B HU3
KOJTOHHbI, & ra3 cobupasTcs Ha BepXY. PYHKLIMSA KOMOHHbI
3aKJI0HAETCS B TOM, YTOObI CenapupoBaTtb paxummn C1/

C2 13 mMoToKa XXMAKNX YrNesoaopoaoB 1 pakumo C3

13 NoToKa rasa. CXXM>KEHHbI ra3 cobupaeTcs B BEPXY
KOJTOHHBI. B HM3Y KONOHHBI HAXOaUTCs aacopbeHT. danee
MOET KOJIOHHA HacbILLEHHOro aacopberTa (1270 Klla, 252°C
B HU3Y KOJSIOHHbI). PYHKLIVIS KOMOHHbI 3aK/OHaeTCs B TOM,
YTOObI MOYYUTb CMECh PparLmin C3+ BbICOKON YUCTOTHI

B HM3Y KOJSIOHHbI 4719 AaSTbHENLLIErO (OpaKLIIOHMPOBaHWSI.

B KOHLLe mpoLiecca MpoVCXoanT OPaKLMOHMPOBaHNE
MPOAYKTa, CHayana B yCTaHOBKe AenpornaHusaim (1400
KIMa, 104°C B H13Y KOMOHHBI, 44°C Ha BEpXYy KOMOHHbI).
[ponaH cobupaeTcst Ha BEPXY KOMOHHBI. B H13Y KOMOHHBI
ocTaeTcsi cMecb pakLuii C4+, KoTopast HanpaBAAETCA B
nebytanmzatop. B oebytanmaatope (525 Klla, 112°C B HM3y
KOJOHHbI, 57°C Ha BepXy KOTOHHbI) ByTaH CobupaeTcs Ha BepXy
KOJIOHHbI. B H3Y KOMOHHBI OCTaeTCs cMech dhpakLmin Co+.

HedTaHbie mecTopoXaeHnsA
"Canbim NeTponeym"

O pe OPHAA
ompresso AP
O DEeCcCopHas 3tio OMpPresso
d - dllO
MoHonut
Monolit %
LEAN GAS

CYXOW TA3/LEAN GAS

PbIHOK CII
LPG MARKET

O6wwme nHBecTnuuu: cebiwe 10 mnpg. pyo6.

Total investment: over bin. RUR
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