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Experience in APG utilization

3HaunTenbHaA YacTb CTpaH, obnagarwmx 3anacamm Hedpu,
nmeeT crnabopasBuTyio COBCTBEHHYIO NepepabaTbiBaloLLyHO
NPOMBILNEHHOCTb. CTPEMUTENBHOE YMEHbLUEHNE 3anacoB
HedbTu (NMMK MmpoBomn fobbium GyaeT nponaeH K 2020 roay,

a Nno HEKOTOPbIM AaHHBIM MOXET 6bITh Aaxe K 2010 roay)
3acTaBnAeT 3TN CTPaHbl NCKaTb anbTepHaTUBHbIE UCTOYHUKN
noxopa. B nocnegHee Bpemsa Bce 60sbLle BHAMAHWA
yoenAeTcA NPUPoAHOMY rasy, B TOM Yuciie NonyTHOMY U Aaxe
NPOMbILLNIEHHBLIM BbIGpOCaM.

Mpobnema paunoHansHoro npumeHeHua MHI cywecTeyeT BO
BCeM Mupe. Mo ceeaeHAM BcemmpHoro 6aHka B MUpe eXerogHo
oxuraeTcA okorno 100 MnpAa.M3 3Toro BUAA ChipbA, a ero
[oKa3aHHble 3anacsl npesbiwaroT 280 TPH.M3.

OcHoBHbIMK KoMnoHeHTamu MHIT ABnAloTCA yrnesoaopoabl

— OT MeTaHa [0 rekcaHa, Bkniodasa naomepbl C4Ce.
HeyrnesopopoaHble cocTaBnAoLwme MoryT 6biTb
npeacTaBneHbl a30TOM, YINEKUCIIbIM ra3oM, resineM, aproHoMm,
a TakXe CepoBOAOPOAOM, KOIMYECTBO KOTOPOro uHoraa
[OCTUraeT HECKOMbKMX NPOLIEHTOB. ViHoraa BCcTpeyaeTcA
sogopog [1].

B mypoBoi npakTuke HedhTenobblun BbICOKME SKONMOrnyeckme
TpeboBaHMA NPUBENN K TOMY, YTO YPOBEHb yTunusaumm MNMHC
pocturaet 97-99%. B pa3BuTbix HehTenobbiBaOWMX CTpaHax,
Takux kak CLUA, KaHaga, Benukobputanna, Hopeerua n
Apyrve npovMsBoaMTCA NPaKTUYECKM NOSHaA ero yTunusauma.

OcHoBHble HanpasneHua ytunmdauum MNHI, n3secTHble cerogHA:
e cbop, KOMNpPeMMpoBaHWe, TPaHCNOPTUPOBKA;
° KOMMpemMupoBaHue 1 3aKadvka B NnacT;
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The vast majority of countries rich in oil reserves still have a
largely underdeveloped processing industry. A steady rapid
decline in oil reserves with peak world crude oil production
likely to be passed by 2020 and according to some sources
already in 2010 compels these countries to look for alternative
sources of revenue. Recent years have seen more attention
focused on natural gas, including associated gas and even
industrial releases.

The problem of rational use of associated petroleum gas
(APG) exists around the world. According to data released

by the World Bank, about 100 billion cubic meters of this type
of raw material are burnt annually in the world and its proven
geological reserves are known to exceed 280 thousand

billion cubic meters. The major constituents of APG are
hydrocarbons ranging from methane, to hexane and isomers
C4Ce. Nonhydrocarbon constituents, such as nitrogen, carbon
dioxide, helium, argon, and hydrogen sulfide may also be
present, the latter sometimes occurring in substantial amounts.
Hydrogen [1] is also rarely encountered. In world oil production,
high ecological requirements have been instrumental in
bringing the level of associated gas utilization to 97-99 percent.

In the developed oil-producing countries of the world such as
the USA, Canada, Great Britain, Norway, associated gas is
utilized almost completely.

The main trends in associated gas utilization known today are
as follows:

e gathering, compression, transportation;

e compression and injection;

e combustion in power plants to produce electrical and



® CXXUraHme B 3HepreTM4ecKmnx yctaHoBKax AsiA
NPOV3BOACTBA 3IEKTPUHECKOMN 1 TEMMOBOW SHEPrnY;

® CXXUXKeHWe rasos;

* (pm3nkKo-xmmmnyeckasa nepepaboTka B Xuakoe Tonnmnso,
nonvMepHble marepuansl U T.4. (texHonorum GTL) [2].

lMepBoe HanpaBneHve ABMAETCA TPAANLIMOHHBIM U MO3BONAET

Hauny4wm obpasom u LeneHanpasneHHO UCMob30BaTh

cobpaHHbin MHI

BTopoe HanpaBneHve No3BonAeT NoaaepXmBaTb

BHYTPUNNAcTOBOE AABMNEHNE, YTO ABNAETCA ONpaBAaHHbIM

npv nagatowlen noboive HedpTn. TpeTbe HanpaBneHne

TECHO cBA3aHo ¢ Tem, 4to MNHI — 310, NnpeXxae Bcero,

BbICOKOKaIOPUNHOE M 3KONMOrMYECKN YNCToe TOMNMBO.

YunTblBaA BbICOKYIO 9HEProeMKoCTb HepTeaobbiun, ero

MCMNoNb3yHT ANA NPON3BOACTBA 3MEKTPO3Heprun. Ha

SKOHOMUYECKYHO 3P(PEKTUBHOCTb 3HEPIOYCTAHOBOK BIIMAIOT:

° 06bEM KanuTanoBiOXeHWI B cuctemy cbopa u
noarotoBku MNHTr;

® CTOMMOCTb CamuX YCTaHOBOK;

° BenM4mHa TapmudOB Ha 3NEKTPOIHEPTUID;

° wrpadbl 3a BbIGPOCHI 3arpA3HAIOLLMX ra3os;

® 3aTpartbl Ha AKCnyaTaumio.

OcHoBHble npeumyLlecTBa ucnonb3osanua MHI anAa

NPON3BOACTBA SHEPrUM Ha NPOMbICNAxX cneayowme:

* BbInonHeHue ycrnoBmin NMMLEH3MOHHBIX COrnalueHni no
yTunusaumm MHT;

* CHWXXEHWe 3aTpar Ha 3HeprocHab>XeHue;

* BbicokaAa akoHOMMYeckaa a(ppeKTUBHOCTb N KOPOTKME
CPOKM OKYMaemocTw;

° OTCYyTCTBME 3HAYMTENBHBIX MHBECTULIMIA B CTPOUTENBCTBO
JIOMM 1 nHXXEeHepHbIX ceTeln OT BHELIHWX 1
LEHTpanu3oBaHHbIX UCTOYHMKOB 3HEPrnn AnA NoCTOAHHOrO
CHab>XeHMA HOBbIX MECTOPOXKAEHWI;

e CokpalleHve noTepb OT NnepenaYvn 3NeKTPoIHeprum npu ee
BblpaboTKe Ha MecTe NoTpebneHus;

* BbicOokoe Ka4yecTBO 3/1EKTPO3Hepruun, nponssogmumon MaC
(rasonopLuHeBbLIMY 3N1EKTPOCTAHUUAMM);

* MoHwmxeHHble Bbibpockl CO2, Bbi3biBatoLWME NapHUKOBbIN

appekT [2].

Bce BegyLme MMpoBble SHEPreTUYeCKME XONANHTU
mcnonb3ytoT MHIN Kak cbipbe ANnA ra3onopLIHEBbIX
anekTtpocTaHumi (FM3C). Mpn aTom Hanbonee Ba>KHON
XapaKTepPUCTUKON Mpu TakoM Cnocobe Ucnonb30BaHnA rasa
ABNAETCA ero AeTOHaUMOHHAA CTONKOCTb, onpeaenaemasn
MEeTaHOBbIM YMCIOM (Y MeTaHa oHo paBHo 100, y 6ytaHa — 10,
a y sogopopga — 0). B uenom metaHoBoe 4ncno coctasnAeT
25-95. YeTBepToe HanpasneHune — 3To cxxuxkeHue MHI

B mMype oTmMeuaeTcA BbICOKWUIA TEMM pocTa cnpoca Ha
CXXWMXKEHHble HepTAHbIe ra3bl. Hanbonee akTMBHO
pasBuBatomeca pbiHku — Kutaim u lHama, To ecTb CTpaHbl,
KOTOpbIE B reonoiMTU4eCKOM OTHOLLEHUM 6naronpuATHbI 451A
HanaXxmBaHUA NOCTABOK MPOAYKTOB ra3onepepaboTky nu3
Poccuu.

M3Bnekaemble u3 coiporo MNMHIM razoBbin 6eH3MH,
OTHEH3MHEHHDIV ra3 1 yrnesoaopoaHble pakumu,
npeacTaBnAlLmMe cobor TEXHNYECKN YUCTbIE YINEBOAOPOAbI
(aTaH, nponaH, 6yTaH, n3obyTaH 1 Ap.) UM NX cMecu

thermal energy;
e gas liquefaction;
* Physico-chemical processing into liquid fuel, polymer materials,
etc (GTL technology) [2].
The first trend is a traditional one, and indeed makes it possible
to use the gathered associated gas purposefully and in the
most efficient manner.

The second trend is to maintain reservoir pressure, which is

justifiable given declining oil production rates. The third trend

is closely linked to the fact that APG is first and foremost a

high-energy and ecologically clean fuel. It is used for power

generation because of the high energy input into oil production.

The economic efficiency of power installations is influenced by:

e The volume of capital investments into the system of APG
gathering and treatment

¢ the cost of the installations;

* power rates;

e fines and penalties for release of contaminant gases;

¢ Operating costs.

The major benefits of using APG for power generation at the oil

Fields are as follows:

e Implementation of terms and conditions of licensing
agreements for APG utilization;

e Cutting down on power supply costs ;

¢ High economic efficiency and short payback periods;

e Lack of substantial investment into construction of
transmission lines and utilities from external and centralized
power sources for continuous supply of new oil fields;

¢ Reduced transmission losses due to power generation in
place of consumption;

e The high quality of power generated by gas piston power
plants (GPPP);

¢ Lowered CO, emissions, reducing the greenhouse effect.

All the world’s leading power holding companies are using
APG as raw material for gas piston power plants. With this
method, the most important characteristic of gas is its knock
value expressed in terms of a methane number (in methane it
equals 100, in butane-10 and in hydrogen -0). As a whole the
methane number is in the order of 25-95. The fourth trend is
the liquefaction of APG.

The most rapidly developing markets are China and India,
countries that are geopolitically relevant for organizing
deliveries of gas processing products from Russia. Natural
gasoline, residue gas and hydrocarbon fractions extracted
from the raw gas, which are essentially commercially pure
hydrocarbons (ethane, propane, butane, isobutene, etc) or
mixtures thereof constitute a sort of second echelon of raw
materials. Natural gasoline is used as a component of automotive
gasoline. Liquefied gases such as propane-butane mixtures are
widely used as motor-vehicle fuel or for public-utility uses.

Ethane fraction and the blends of the hydrocarbon fractions
provide a valuable raw material for the chemical and
petrochemical industry. These components fetch a higher price
than gas on the world market, so their extraction from the total
gas stream gives added value to the gas business [3].

The United States is the world’s biggest producer of liquid
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opMUpyIOT Kak 6bl BTOPOW CbiPpbEBOM 3LWENOH. [a30BhIN
6EH3UH NPUMEHAIOT KaK KOMMOHEHT aBTOMOOUIbHbBIX
6eH31HOoB. CXuxXeHHble rasbl (nponaH — 6yTaHoBaA
pakuma) LWMPOKO UCMNONb3yeTCA KaK MOTOPHOEe
TONMMBO AJ1A aBTOTpaHcnopTa Unu Kak Tonnameo AnA
KOMMYHanbHO-6bITOBbIX HYy>X . OTaHoBaA dpakuma n
CMecH yrneBoAopOaHbIX hpaKLUiA - LEHHOE Chipbe AnA
XUMNYECKOWN N HEPTEXMMMNYECKON MPOMbILLIIEHHOCTU. Ha
MUPOBOM PbIHKE 3TV KOMMOHEHTbI KOTMPYHOTCA LOPOXE,
4yeMm ras, Tak 4TO M3BNEYEHME UX U3 0OLLEro ra3oBoro
noToKa yBenn4MBaeT LEHHOCTb ra3oBoro 6usHeca [3].

CLWA - KpynHenwni B MMpe NPon3BoanTENb XUOKNX
yrnesogopoaos n3 rasa. Bropoe mecTto 3aHumaeT
Caynosckan Apaeua. Poccua ctouT Ha 6-m mecTe, ycTynasa
KaHage, Mekcuke, Caynosckon Apasum un Aby-[abu. B
nepBylo AECATKY NPOM3BOAUTENEN XNOKMX YINEeBOAOPOAOB
BXOAAT Tak xe WpaH, Benecyanna n Amxump. CXXnXXeHHble
rasbl (Kak v ra3oBblii KOHAEHCAT) PEXMMY KBOT He
nognexar.

B HacToALWee BpemA MMPOBOM PbIHOK YITEBOAOPOAHOIO
CbIPbA XapaKTepu3yeTcA TEM, HYTO CMPOC Ha CXKMXKEHHbIE
YrNeBOAOPOAHbIE rasbl pacTeT BABOe ObiCTpee, YeM Ha
CbIpyto He(pTb. LIeHbl Ha COKMXKEHHBIN ra3 HaxoaATCA NOA,
BNMAHMEM LiEH, Kak Ha CbIpyto HeddTb, TaK U Ha ras, KoTopble
TpaanUMOHHO OCTalOTCA BbIle U TEX U APYTUX U KOHKYPUPYHOT
C LeHaMu Ha «HaTy».

CaynoBckana ApaBua ABMAETCA CaMbIM KPYMHbIM B MUPE
NOCTaBLUMKOM CXXMXXEHHbIX YIMEeBOAOPOAHbIX ra30B Ha
MUPOBOM PbIHOK, @ cNNCOoK 10 KpyMNHENLWNX 3KCNopTeEPOB
Ha 70% cpopmmpyeTca ctpaHamu OMNEK. Poccua Toxe
9KCMOPTMPYET 3TN NPOAYKTbI OKOMO 1 MAH.T B rog,
npeumylecTseHHo B Nonbuy, ®uHnAHAaMI0, JlaTBuio

n Jintey. KpynHenwmne uMnopTepbl CKMXKEHHbIX ra3oB

— AnoHua, Kntan, IOxHana Kopena, NHaua. NpoBeaeHHble
B MHL| P® ®3U cpaBHUTENBHbBIE OLEHKN NOKA3bIBALOT,
YTO BJIOXKEHMA B 3aBOA, MO NPON3BOACTBY CUHTETUYECKOTO
Tonnuea (C>KT) B 14 pa3 achdhekTnBHEE, YEM B
NPOU3BOACTBO 3NEKTPo3Heprun [4].

CambIM 3KOHOMMYECKU 3(P(PEKTUBHBIM HANpaBeHnem
ytunusauuu NMHI ABnAeTcA ero pusnko-xmmmyeckan
nepepaboTka. BosamoxHocTu npumeHenHua MNMHI B
KayecTBe CbIpbA ANA XUMUUN U HEPTErazoxmMmmm
3Ha4YNTENbHO WKupe, Yem npupoaHoro rasa (Mr),
NMOCKOJbKY ero coctas ropa3no 6orave. OH coaepxuTt
MHOro 3TaHa, nponaHa, bytaHa n opyrux rasos, u3
KOTOPbIX MOXHO Moslyd4aTb 60M1bLION aCCOPTUMEHT
XUMUYECKUX MPOAYKTOB, HA MMMOPT KOTOPbIX PoccuA
TpaTuT exerogHo 6onee 3 mnpa. gonnapos. U ata
NpoAyKUMA Nosly4yeHa n3 poCcCMMUCKOro NepBUYHOro
CbIpbA.

Mmy6okana nepepaboTka NHIN ABNnAeTCA KOMMepYeckn
achpekTmBHBIM cnocobom ero ytunusauun. U3 MHI
nosy4aloT Cyxon ras, LWMpOoKY opakuUmIo Nerknx
yrnesoaoponos (LUMJY), ra3oBbil 6EH3UH U CXKMIKEHHbBIN
ras. B xummuyeckom n HepTEXMMMNYECKON MPOMBbILLNIEHHOCTH
13 MNMHI nponsBoaAT nonumepsl, yaobpeHua, ToBapbl
HapoaHoro noTpebneHuna u T.4.
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hydrocarbons from gas with Saudi Arabia ranking second.
Russia holds 6th place after Canada, Mexico, Saudi Arabia and
Abu-Dhabi. Iran, Venezuela, and Algeria are among the first top
ten producers of liquid hydrocarbons.

Liquid gases along with gas condensate are not subject to the
quota regime. The hallmark of the world market of hydrocarbon
raw material today is that global demand for liquefied
hydrocarbon gases is growing twice as fast as that for crude
oil. Prices of liquefied petroleum gas are influenced mainly by
crude and gas prices, which are traditionally higher than those
of oil and gas and compete on price with naphtha.

Saudi Arabia is the world’s largest supplier of liquefied
hydrocarbon gases to the world market, and the list of 10
largest net oil exporters is composed by 70 percent of OPEC
member countries. Russia also exports about one million tons
of these products a year, mainly to Poland, Finland, Latvia and
Lithuania. The largest importers of liquefied hydrocarbon gas
are Japan, China, South Korea and India.

A comparative analysis carried out at the State Scientific
Centre of the Russian Federation —Institute for Physics and
Power engineering (SSC RF-IPPE) shows that investments in
a factory for manufacture of synthetic fuel are 14 times more
effective than power generation [4].

The most effective direction, economically speaking, of
associated gas utilization is its physical and chemical
processing. APG offers greater potential for use as feedstock
for chemistry and petroleum chemistry than natural gas
because its composition is more diverse. It contains plenty
of ethane, propane, butane and other gases, from which it

is possible to produce a broad range of chemical products,
the imports of which cost Russia more than 3 billion dollars
annually.

Also, these products are made using Russian primary raw
materials. Deep conversion of associated gas is certainly a
commercially viable method. Residue gas, a broad fraction
of light hydrocarbons (BFLH), natural gasoline and liquefied
gas, is extracted from associated gas. In the chemical and
petrochemical industry polymers, fertilizers, consumer goods
and so on are made from associated gas.

Table 1
plants (GPP)
Country Number of GPP Total capacity of GPP by the
beginning of 2002, bin. m3
Russia 24 100
USA 570 7315
Canada 858 499.0
Iran 16 116.5
Saudi Arabia 8 94.8
Great Britain " 142
Indonesia 12 72
Argentine 20 60.3
Algeria 4 55.2
Australia 5 572
World total 1736 2448.5
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Ta6bnuua 1

CrpaHa Konuyectso M3 CymmapHaA molwHocTb M3
Ha Ha4ano 2002r., mnpa. m3

Poccua 24 100

CLUA 570 7315

KaHapa 858 499,0

WpaH 16 116,5

CaynoBckan ApaBuA 8 94,8

BenukobpuTtannA 1 142

NHpoHeana 12 72

ApreHTuHa 20 60,3

Amxup 4 55,2

ABcTtpanua 5 572

MWP Bcero 1736 2448,5

OKOHOMMNYECKU pa3BUTble CTPaHbl NCNonb3yoT A0 98% IMHI
CerogHA Bo BceM mupe no4vtn 2000 3aBOAOB 1 YCTAHOBOK
nepepabaTbiBaloT 3a CyTKM 4 Mnpa. M3 pasnnyHbIX ra3os.

B Poccum obwaa mowwHocTb 24-x M3 no oueHkawm [3]
cocTasnAeT npumepHo 100 mnpa. m3, To ecTb MeHee 20%
cyMMapHon obblum rasa B cTpaHe (Tabn.1).

[azonepepabaTbiBatoLan oTpacnb B Poccumn B npuHumne
CyLLEeCTBYET, HO B MacwwTabe, KOTOPbIA NOPa3UTENbHO He
COOTBETCTBYET MOLUM ra30BON MHAYCTPUM B LIESIOM.

TexHonornv GTL no3BONAT NOAYYUTH WMPOKWIA CNEKTP
KOHEYHbIX NMPOAYKTOB, MPEBOCXOAALLMX aHASIOTNYHbIE
HedhTeNpPoAYyKTbI MO Ka4eCTBY U/MnNu LieHe, KOTopbIe, MO CyTU
Aena, MoryT NpeTeHAoBaTh NPakTUYECKU Ha BECb HE(PTAHOMN
pbiHOK. GTL (gas to liquids) — 310 npouecchl npeobpasoBaHnA
rasoB B XXUAKWE YrNeBoaopOabl HA OCHOBE NPUMEHEHMA
Fischer — Tropsch TexHonoruu. MNMoTeHuman KoTopbIX LMPOKO
npu3HaeTcA, 0CO6EHHO B LeNnAX yTUnn3auum raza oanHOYHbIX
M OTAaNeHHbIX MECTOPOXAEHWIN, HE OMpaBAblBaOLLNX
CTPOUTENLCTBO ra30TPaHCNOPTHbIX cMcTeM. PaspaboTkon
TaKMX TEXHOMOMUIA 3aHNMAKOTCA CNELMAnUCTbI KOMNaHui
Sasol, Chevron, Exxon Mobil, BP, Shell Gas Power, Bechtel,

a Takxe B Mpane, Amxwupe, BeHecyanne, Jiueun, KysenTe,
[epmaHumn, Bpasunum [5].

CLLA oTHeceHbl B rpynny cTpaH ¢ ypoBHeM yTunusaumm MNMHIC

10 97-99%, roe exerofHo UsBfiekaeTcA oKoso 25 mnpa. m3
HepTAHOro NONYTHOrO rasa. Ha ra3oxmmmn4yeckme KOMMeKchbl
nocTtaBnAeTcA 6onee 86% Bcero gobbiBaemoro rasa. B CLUA
cyMmMapHaa mMolwHocTb 570 genctsytowmx M3 coctaBnAeT
730 Mnpa. M3, YTO MPEBbLIWAET YPOBEHb roA0BOM A06bIYM
noyTn Ha 200 mnpa. m3 [3]. B n3Bnekaembix NONYTHbIX ra3ax
cogep)xaHue ataHa B cpegHeMm coctasnAaeT 10%, nponaHa

— 9%, 6yTaHa — 4%. B CLLA aTtuneH n nponuneH (cblpbe anA
NPOM3BOACTBA NOMMITUIEHA N MNONMPONUIEHA) NosyYarT
NMPONM30M 3TaHa U NponaHa, 3BfeKaemMblX U3 NPUPOLHOIO U
nonyTHoro rasa. B Poccun ana nx nponssoacTsa UCNONb3YOT
Ype3BblYaHO HE3A(HEKTMBHbIN NPOLIECC TEPMUYECKOTO
nuponuaa NpPAMOroHHoM 6eH3MHOBOM hpakLun, B KOTOPOM
BbIXO 3TUNEHa 1 nponuneHa B 2-3 pasa HUXe, YeM B
npoueccax NMpon13a 3TaHa 1 NnponaHa, NPUMeHAEMbIX

B CLUA. Tonbko B CLLUA n3 HemHorum 6onee 500 MfH.m3
NonyTHOro 1 NPUPOAHOro ra3a exerogHo nony4atrot 80 MNH.

T 3TaHa, nponaHa, byTaHoB M ra3oBoro 6eH3nHa, KoTopble
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Industrially developed countries use up to 98 per cent of
associated Gas.Today some 2000 plants and production
installations process 4 billion cubic meters of different gases
worldwide per day.

In Russia, the total capacity of 24 gas processing plants is
estimated [3] at about 100 billion cubic meters, that is less than
20 percent of the country’s cumulative gas production (table
.1). The gas processing industry does actually exist in Russia,
but on a scale that is dramatically out of all proportion to the
overall potential of the gas industry as a whole.

GTL (Gas to Liquid) technologies allow one to obtain a

broad spectrum of end-products superior to similar mineral

oil products in terms of quality and/or price which, properly
speaking, have a potential to capture the overall market for oil.

GTL (gas to liquids) is a new technology applied to convert
natural gas to liquids via the Fischer—Tropsch processes. Its
potential has become widely accepted, especially for gas
utilization from single and remote oil fields where construction
of gas transmission systems is economically unjustified. Such
technologies are being developed by engineers at Sasol,
Chevron, Exxon Mobil, BP, Shell Gas Power, Bechtel as well
as in countries as far afield as Algeria, Brazil, Germany, Iran,
Kuwait, Libya and Venezuela [5].

The United States belongs to the group of countries with a high
level of APG utilization (up to 97-99 percent) where about 25
billion cubic meters of oil-dissolved gas are extracted annually.
Over 86 percent of all extracted gas is delivered to gas
chemical complexes. In the USA, the aggregate capacity of 570
operating gas-refinery plants is 730 billion cubic meters, which
exceeds the annual production level by nearly 200 billion cubic
meters[3]. The extracted associated gases contain an average
of 10 percent ethane, 9 percent propane and 4 percent butane.
In the USA ethylene and propylene (feedstock for production of
polyethylene and polypropylene) are obtained through pyrolysis
of ethane and propane extracted from natural and associated
gas. In Russia, an exceptionally ineffective process of thermal
pyrolysis of straight-run gasoline cut is employed for the
purpose, which yields 2 or 3 times less ethylene and propylene
than is achieved with the use of US technology for ethane

and propane pyrolysis. The USA accounts for 80 min tons of
ethane, propane, butane and natural gasoline obtained from
slightly more than 500 min tons of associated and natural gas
which go into the production of various polymers. In Russia,
which boasts higher volumes of gas output, the indices of gas
conversion are less by an order of magnitude.

In Norway, when its domestic oil industry in its infancy, oil
producers were banned from burning flaring gas. Since then
all gas has been utilized to good effect down to the last cubic
meter, while 99 percent of their electric power needs are
supplied by hydropower plants.[6].

Il APG utilization in Russia

According to official data, Russia vents some 6 to 10 billion
cubic meters of gas annually in to the atmosphere. [7]. The
Northern flares alone burn gas in amounts tantamount to the
production of a dynamically developing oil company such as
Slavneft. Gas loss of this magnitude is a feature characteristic



MAYyT Ha NPON3BOACTBO pas3nuyHbIX nonumepos. B Poccnn npum
npesocxoaAwmx obbemax Aobbl4m nokasarenn nepepaboTkm
Ha NopAAOK MeHbLUe.

Hopserua ¢ camoro 3apoxaeHuA 0Te4eCTBEHHOTO
HedpTenpoma KaTeropmyeckn 3anpeTtuna gobbiTYNKaM YTo-
nmbo cxuratb B thakenax. C Tex Nop Tam NyckatoT BECb ra3 B
Aeno go nocnepHero Ky6a, a 99% aneKTpoaHepruv nony4atoT
Ha rMapo3anNeKTpocTaHummn.[6].

B Ytunusauua MHI B Poccum

Mo odouumanbHbIM gaHHbIM B Poccumn exxerogHo
BblbpacbiBaeTcA B atmocdepy oT 6 no 10 mnpa. m3 rasa
[7]. Tonbko B ceBepHbIX hakenax cropaeT NpoayKumA
OMHaMUYHO pasBuBaroLenca HepTAHON KOMNaHum
(Hanpumep, Takon kak «CnaBHedTb») 3TO XapakTepucTnka
CcaMbIX HENPON3BOANTESNbHbIX, OTCTasNbIX TEXHOMorun. B
LUMBUIM30BAHHOM MUpe BCe 06CTOMT NO-Apyromy, a Takue
hakenbl NbinatoT ToNbKO B Hurepun, 3umbabse u y Hac B
Poccun. Tak 3aasnaoT yyeHble CO PAH [8].

M3 Bcero o6bema MHI™ okono 45% vcnonb3yeTcA Ha

HY>XAbl MPOMbICIIOB (3aKa4MBaeTCA B NNacT, CXuraeTcA

Ha 3HeproycTaHoBKax), a 35% nocTtynaeT Ha nepepaboTKy
Ha M3 (rasonepepabartbiBalowme 3aBoabl), A€ NONOBNHA
noaBsepraeTcA rnybokon nepepaboTtke. CneposaTenbHo,
nopaaka 20% MHI cxvraeTtca Ha hakenax.OCHOBHbIE
npuyrHbl oxxuradmna MNHI B hbakenax cBA3aHbl C TEM, 4TO
MHorue paspabaTbiBaeMble MECTOPOXAEHUA HAXOAATCA
Aaneko oT MarncTparbHbIX ra3onpoBoaos (NMbo He

UMEIOT J0CTYNa K HUM MO OpraHn3aunoHHbIM NpUYMHaM

— orpaHuyeHnsa «[asnpoma»). Npu 3aHMXKEHHbIX LieHax

Ha NoMyTHbIV ra3 Ha BHYTPEHHEM PbIHKE CTPOUTENBCTBO
HOBbIX KOMMPECCOPHbIX CTAHUMIA U ra30BbIX MarucTpanen He
oKynaeTcA, ecnv nepepabatbiBatb [MHIT 6yayT CTOPOHHME
opraHm3auum (B OCHOBHOM 3TO 3aBodbl AK «Cnbyp»

B HACTOALLEEe BPEMA KOHCONMUMANPOBAHHbIE B aKTVBbI
«[asnpoma»). M03TOMY €AMHCTBEHHBIM KOMMEPYECKHN
pauMoHasibHbIM BbIXOAOM AnA He(OTAHUKOB OcTaeTcA
oxuranme MHI B hakenax. 310 NpuBoAMT K 6€3B03BPaTHBLIM
NoTepAM LIEHHOO XMMUYECKOIO N 3HEPreTUHECKOro CbipbA
(meTaHa, 3TaHa, nponaHa, 6yTaHOB), K 3arpA3HEHN0
OKpY>KatoLLern cpefbl, K COKpaLleHno Aonn AobaBrieHHoN
cToumocTun, octaBnAemon B Poccum [2]. OnToBana ueHa Ha
MHI ewe HepaBHO cocTaBnAana ot 275 o 350 pybnen 3a
1000 m3 (cornacHo npukasy MuHakoHomuku Poccnm). O gHako
pacyeTbl NOKa3bIBaloT, YTO NPU Taknx LieHax npoaaxa rasa
Ha M3 ¢ HebonbLloro mectopoxaeHua (ot 1 go 1,5 mnH.

T HedbTn B roa) peHTabenbHa, ecnu nepepabaTtbiBaloLwmn
3aB0opf HaxoauTcA Ha paccTtoAaHumn 60-80 KM, He Bonee. BHOBb
BBOAMMblE HE(PTAHbIE MECTOPOXAEHNA CEroAHA yaaneHol

oT M3 y>xe kak MuHUMyM Ha 150-200 kM. [oaTomy yyeT
BCEX 3aTpaT BbIBOAUT Ce6€CTOMMOCTb NOMYyTHOrO ra3a Ha
YPOBEHb, NPEBLILIAIOLMIA YCTAHOBIIEHHbIN FOCYAAPCTBOM aX
B 4 pa3a. Tak, no MHeHuto cneumanucToB HK «Jlykown», ueHa
MHI" gomxHa coctaBnATh nopaaka 40 gonnapos 3a 1000
Kyb6oMeTpoB.

Taknm 06pa3om, METOAUKN OnpeaeneHna PbiIHOYHOW LIEHbI

Ha MHI" cospganu cuTyauuto, Koraa AeATENbHOCTb Mo c6opy U
nepepaboTtke MNMHI coBepLleHHO NnoTepaAna LenecoobpasHoCcTb
ANnA HeddTAHBLIX KOMMaHWI, a 3Ha4uT rasonepepaboTka n

of the most unproductive obsolete technologies. The situation
is quite different in the civilized world. And such flares are
only burning in Nigeria, Zimbabwe and in Russia, according
to scientists of the Siberian branch of Russia’s Academy of
Sciences [8].

Out of the total volume of APG about 45 percent is used to
meet oil field needs (injected into the bed, burned in power
installations) and 35 percent is delivered for conversion to

gas processing plants (GPP) where half of the gas undergoes
deep conversion. The balance, some 20 percent of APG is
burned in flairs. The main reasons for flaring is that many
developed oil fields are located far from the gas mains (or have
no access to them for institutional reasons such as restrictions
imposed by Gazprom). With gas being under priced on the
local market, it doesn’t pay to build new compressor plants

and main gas pipelines if outside organizations are entrusted
with APG processing (these are mainly Sibur owned plants,
currently consolidated into Gasprom assets). Therefore, the
only commercially reasonable alternative for oilmen is to burn
gas through flares. This leads to irretrievable losses of valuable
chemical and energy feedstock (methane, ethane, propane and
butanes), environmental pollution and reduced share of added
value remaining in Russia[2]. Until recently, the wholesale price
of APG varied from 275 to 350 rubles per 1000 cubic meters
(according to the order of MinEconom of Russia). However,

as shown by calculations, at this price level selling gas from a
small oilfield (1 to 1.5 million tons of oil a year) to a gas refinery
plant is cost-efficient only if the plant is located at a distance
not exceeding 60-80 km. Today, newly developed oil fields

are located within at least 150-200 km from gas processing
plants. Hence, with all expenses accounted for, the prime cost
of associated gas may exceed a government —set level by a
factor of 4. According to Lukoil experts, the price of APG should
be roughly 40 dollars per 1000 cubic meters.

Consequently, a situation has emerged as a result of all

these procedures for setting the market price of oil when oil
companies no longer find it worthwhile to gather and process
APG, meaning that gas processing and petroleum chemistry
are not secured against new prolonged crises. The situation is
compounded by the fact that oil companies were not allowed
to sell APG on the gas market. The Russian government has
at long last approved the concept of liquefied gas (LG) market
development for household and practical needs. This concept
simultaneously envisages the elimination of state adjustment of
APG prices, because APG is also a feedstock for LG[8].

Yamal handles the production of 56 percent of Russia’s primary
energy resources, while at the same time suffering from a

lack of power supply. The all-round implementation of the
“Industrial Urals- Polar Urals” project, which was submitted

for review to the head of state at a State Council Presidium
session in May 2005 in Chelyabinsk, advises not only the
development of mineral resources in the Urals polar regions,
and the upgrading of transport infrastructure which ensures
delivery of the extracted raw materials from Yamal-Nenets
Autonomous District (YNAO) to industrial facilities in the Middle
and Southern Urals, but also thorough utilization of all natural
resources.

For these global projects to be implemented, Yamal’s power
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MpaButenscTBo PP HakoHeU-TO 0406pMII0 KOHLENUMIO
pa3suTua pbiHka CI (CXMXKXEHHOro rasa) AnA 6b6ITOBbIX HYXA.
3Ta KoHUenumA OAHOBPEMEHHO NpedycMaTpmBaeT U OTMEHY
rocyLapcTBeHHOro perynuposanusa ueH Ha MHI, koTopbii B
CBOIO o4epeab ABnAeTcA cbipbem ana CI [8].

Aman obecneunsaeT NPon3BoACTBO 56% NEepBUYHbIX
3HepropecypcoB cTpaHbl. Cam Xe pernoH cTpajaeT ns-3a
neduunTa aNeKTpoaHeprun. KomnnekcHaa peanvsauma
npoekTa «Ypan NpoMbIWeHHbIR — Ypan MNonAapHbIi»,
KOTOpbIV 6bIN NPEeACTaBNeH rMaee rocyqapcTaa Ha 3acefaHvm
npeauguyma loccoseta B mae 2005 roga B r. YenAbuHcke,
npeanonaraeT He TONbKO OCBOeHMEe Heap NonAapHoro Ypana n
pasBuTME TPaAHCMOPTHON NHAPPACTPYKTYpPbI, obecneunBatoLlemn
noctaBkun Ao6bIToro coipbA 3 AHAO Ha NPOMbILWNEHHbIE
npeanpuATMA CpeaHero n KOxHoro Ypana, Ho 1 KOMMNeKcHoe
MCMOMb30BaHWe BCEX MPUPOAHbIX pecypcoBs. Ana
OCYyLLEeCTBMIEHNA 3TUX rMobasibHbIX NMPOEKTOB 3HepreTMka
Amana nonxHa akTUBHO pa3BuBaTbeA. Ha Tepputopun
aBTOHOMHOIO OKpyra COCpefoTO4EHbl OrPOMHbIE 3anachl
(HECKONMbKO TPUNNMOHOB KYBOMETPOB) TaK Ha3bIBAEMOrO
HU3KOHAMOPHOrO rasa, [obbiya KOTOPOro HeadheKTnBHA
OJ1A TPAaHCNOPTMPOBKM B LEHTParnbHble panoHbl Poccuu

M Ha 3KCMOPT. ATO U NONYTHLIN HePTAHOM ra3. KomnaHua
«PUT3K» B aBrycte 2005 roga noctpouna n npuctynuna K
OnbITHOM aKcnnyatauum FaSOHOpUJHeBOVI ANeKTpoCcTaHUumn

Ha CpenHe-XynbIMCKOM MECTOPOXAEHUN, KOTopana paboTaet
Ha NonyTHOM HedpTAHOM rase. 10 MHEHMIO 3KCNepTOoB,
€>KErofiHo 3MeKTPOCTaHUMu obLein MoWwHocTbio 6 MBT 6yayT
notpe6bnATb 10,5 mnH.m3 MHI leHanpekTop «PUTOKa»
Banepwii paiidhep 3aaBuUs, YTO HOBbIN NMPOVU3BOACTBEHHbI
06BEKT ABNAETCA BaXKHbIM 3/IEMEHTOM B CTpaTernv
CcaMOCTOATENbHOro 06ecneyeHna ANeKTPO3HEPr1en
OTAarneHHbIX CEBEPHbIX MPOMbICIIOB KOMMaHWW, OH NO3BONAET
CYLECTBEHHO CHU3MTb 3aTpaTthbl Ha 3HeproobecneyeHne un
pewmnTb PAA CEPbE3HbIX IKONOrM4ECKnX BONpocoB. PaHee Ha
3TOM MECTOPOXAEHUN BbINKN 3a4eNCTBOBaHbI NepeaBuM>KHbIe
3NeKTpocTaHumn, paboTatowme B rasoHedpTAHOM UnKne [8].

maea «lasnpoma» A.Munnep u rybepHaTop Amano-HeHeukoro
aBTOHOMHOro okpyra lOpuin Heenos nognucanu cornawexue
0 packoHcepBauum HoBOypeHroncKoro ra3oxMmmnyeckoro
KOMMJIEKCa, KOTOPbIA BO3BOAWIICA KOHLIEPHOM Y>K€ OKOJIO0

10 neT. MNMpuyem BnactT Amana npegocTaBAT «[asnpomy»

nog, 3TOT NPOEKT, Y4UTbIBAA €r0 HECOMHEHHYIO BaXKHOCTb,
MEeCTHbIe Hanorosble NbroTbl [8].

B XaHTbI-MaHCHMINCKOM aBTOHOMHOM OKpyre Ao6biBaeTcA
nopagka 65% poccuinckon HedpTn. ExxerogHo 06bem A06bIUM
HepTn B IOrpe pacteT Ha 5-10%. PacteT n o6bem nonyTHOro
HedpTAHOrO rasa (MHr). Tak B 2004 r. n3Bne4yeHo 32 mnpa.

M3 rasa, a 06beM CXMraemoro rasa BbIPoC MoYTH Ha 22% K
cocTtasun 6,4 mnpa.m3 . 41,3% MHI noctynaet Ha M3 (ux B
okpyre 6). NpoekTHaA mowHocTb Beex M3 (25,5 mnpa.m3)
ucnone3yeTtcA HanonosuHy. Ha M3 nponssoauTcs:

1. cyxon OT6EH3MHEHHDBIN ra3 (MeTaH, 3TaH);

2. WW®NY (wmpokana ppakuma Nerkmx yrneBogopoaoB);

3. cTaburbHbI ra30BbIN BEH3UH;

4. CXWKEHHbIE ra3bl (NponaH, byTaH).

Cyxol 0T6EH3VMHEHHbIV ra3 ucnonb3yeTcA AnA BblpaboTku
aneKkTpo3aHepruun. Ha Hem paboTatoT Cyprytckme NP3C-1 1
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economy must develop at a fast pace. The territory has vast
resources estimated at several thousand billion cubic meters
of so-called low-pressure gas whose extraction is economically
unviable for transmission to Russia’s central areas, and indeed
for export. There is also associated petroleum gas. In August
2005 RITEK company had built and started a pilot operation
of a petroleum gas-fired reciprocating power plant at Sredne-
Khylimskoe field. According to expert estimates, power plants
with a cumulative capacity of 6MW will consume 10.5 million
cubic meters of APG. RITEK’s general director Valery Graifer
said that the new production facility represents the key linchpin
in the strategy aimed at ensuring a self-sufficient supply of
power to the company’s remote northern fields, while allowing
to cut down substantially the power supply expenses and to
solve a number of challenging ecological problems. Earlier, the
field relied on mobile power plants operating in the gas-oil cycle
to meet its power generation needs[8].

Gazprom CEO Alexi Miller and the governor of Yamal-Nenets
autonomous district Yuri Neelov have signed an agreement

to reactivate the Novourengoi gas and chemical complex,
which has been under construction for about 10 years. YNAO
authorities will also grant tax breaks to Gazprom, given its
undisputed importance[8]. The Khanty Mansiysk autonomous
district (HMAOQ) accounts for about 65% of Russian oil
production. The annual volume of oil production in Yugra is
currently growing by 5-10 percent per annum. The volume of
associated oil gas (APG) is also on the rise. In 2004, some 32
billion cubic meters of gas was extracted and the volume of gas
being burnt grew by nearly 22 percent to reach 6.4 billion cubic
meters. 41.3 percent of APG is funneled to the district’s 6 gas
processing plants. Only half of the design capacity of all gas
processing plants (25.5 billion cubic meters) is utilized.

Gas processing plants produce the following product range:

1. residue gas (methane, ethane);

2. BFLH (broad fraction of light hydrocarbons);
3. stable natural gasoline;

4. liquefied gases (propane, butane).

Residual gas is used for power generation. Surgut-based
state district power plants GRES-1 and GRES-2 as well as
Nizhnevartovsk GRES are residual gas fired. BFLH and the
stable natural gasoline are transferred via the product line to

theTobolsk oil and chemistry complex. Liquefied gas is used to
meet housing and daily living needs[9]. APG is also used on
small scale power generation facilities which have seen rapid
development in recent years.

A relatively small volume of APG, whose transmission would
be unprofitable to build long-distance gas pipelines, is utilized
at self-contained gas-turbine and gas piston power plants
which supply cheap electric power and heat to remote oil field
facilities. About 3 billion cubic meters of APG were used in
2004 by oil companies to supply their own technological and
in-field needs, largely as fuel for preheaters at oil treatment
plants, and also for boiler plants of rotational villages and
housing settlements.

Low-pressure oil and APG must and will be the most valuable
raw material for new capacities being set up in HMAO-Yugra
and for Russia’s petrochemical industry. According to Sergei
Vozdvizhensky, chairman of the interregional Association
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’P3C-2, HuxHeapToBckaa MPOC. LUDIY n ctabunbHbin
ras3osbln 6€H3MH NO NPOAYKTOMNPOBOAY OTMPAaBNAT Ha
To6onbekuin HXK. CxXXmKeHHbIN ra3 naeT Ha 6biToBblE HYyXXAbI
[9]. HedbTAHOM nonyTHbIN ra3 ncnonb3yeTcA U Ha 0bbekTax
Marnon 3HepreTuku, KoTopaa B NocneaHue robl pa3BnBaeTcA
BbICOKMMU TEMMNaMMU.

CpaBHuTenbHO HebonbLion o6vem MHI, anAa TpaHCNOPTUPOBKM
KOTOPOro HepeHTabenbHO CTPOUTb NMPOTAXKEHHbIE CUCTEMbI
ras3onpoBOoAOB, YTUIM3UPYETCA Ha aBTOHOMHbIX ra30TyPOUHHbIX
1 ra3onopLUHeBbIX 3JIeKTPOCTaHUUAX, oﬁecneqmsarou.wlx
[OeLleBOmn 3NeKTPO3HEPTMEN U TENSOM COOPY>XXEHNA Ha
yaasieHHbIX NpoMbicax.

Okono 3 mnpg.m3 MHI B 2004 r. ncnonb3oBaHo HeTAHbIMU
KOMNaHnAMK AnA COOCTBEHHbIX TEXHOMOTNYECKUX U
BHYTPVNPOMBICIIOBbIX HYX /[, — B Ka4ecTBe Tonnuea AanA
neyei nogorpesa Ha yCTaHOBKax NMOArOTOBKM HedpTw, AnA
KOTEeNbHbIX BAXTOBbIX W XWIbIX NOCESIKOB.

Hu3koHanopHaa HeTb U NOMYTHbIN HEPTAHOW ra3 AOMKHbI
6bITb U CTAHYT LIEHHEWLUMM CbIpbeM KaK ANA HOBbIX
3HepreTU4ECKMX MowHocTen, cosgaaembix B XMAO-IOrpe,
TaK 1 onA HePTEXUMNYECKON NPOMbILLNEHHOCTU Poccuu.
Mo cnosam npeacepatena Accoumaumm 3KOHOMUYECKOTO
B3ammogencTenA cybbekToB PO «bonbuwoi Ypan» Ceprea
Bo3aBmXeHCKOro, ecnv NonyTHLIV ra3 MHTEPECEH B NEPBYHO
ovepenb NpeanpuATUAM HEPTEXMMUM, TO HU3KOHANopHaA
Hed)Tb B MEPBYIO 04epeb NPUBMEKAET B KA4YeCTBe
TOnnmMBa 3HEPreTMKoB. Ee 3anackl B pernoHe oueHmBaroTcA
npumepHo B 20-30 MApA.M3, a 3TOro BNOSHE AOCTATOYHO
onAa obecnevyeHnA SHepruen NPOMbILLIEHHbIX U BbITOBbIX
NoTpPebHOCTEN HECKONBbKMX NOKoneHnn xutenen YpdO.
Komnanua, anbTepHatMBHanA 5-i 1 9- reHepupyoLwmm
KOMnNaHuAM 34eck byneT ob6A3aTenbLHO co34aHa,

CTaHeT peasibHOCTbI, N KOHKYPEHTHOE NPOCTPaHCTBO B
pervoHe NO3BOSIUT CHUXKaTb dHeproTapudebl, B Hee byayT
BKNaabiBaTh AEHLIM U HE(PTAHUKK, N SHEPTreTUKMU, - cKasan
BoszasmxeHckuii. Heob6xoanMocTb co34aHnA HOBOM
aHeprokomnaHum B XMAO cBA3aHa ¢ TeM, 4To CypryTckue
M’P3C-1 n 'PAC-2, HuxHeBapToBCKaA 1 YpeHronckan
PAC aBnAlTCA CaMOCTOATENBHBIMU XO3ANCTBYOLLMMN
cybbekTamu. Hnkakoro oTHowWeHWA K KOrpe oHu He MeloT.
PaboTta TOK pernoHa Ha 3T 06bEKTbI — MO MEHbLUEN Mepe
pactounTenbHa [8].

Takum 06pa3om, MOXXHO CKasaTb, YTO HEpreTu4ecKoe
Hanpasnexue ytunusauun MNHI ctaHoBuTCA BCe 6onee
BocTpeboBaHHbIM. C yTunusaumnen HehTAHOIO rasa
OTHOCUTENbHO 6naronony4yHo 06CTOAT Aerna B OCHOBHOM Y
Tex HePTAHbIX KOMNaHUA, B BEAEHUM KOTOPbIX HaXo4ATCA
06bEeKTbI MPOM3BOACTBEHHOM MHPPACTPYKTYpPbI MO
yTUnmM3aummn HedTAHOro rasa, NoCTpPoeHHbIe ele Ao 1990
ropa. K Takum HedpTAHbIM kKoMnaHuAm oTHocATcA OAO
«CypryTHedTeras», OAO «Jlykonn - 3anagHaa Crubnpb».
B xygluem nonoXxxeHnM HaxoAATCA HOBblE OTAaNEeHHble
MECTOPOXAEHWA, Ha KOTOPbIX A06bIYa HePTM Hapalmeanach
TONbLKO B nocnegHue rogbi [9].

[o cux nop paneko He Bce HedhTerasonobbiBaroLLme
KOMMaHW1 BbINONHAIOT YCMNOBMA NULEH3MOHHbIX COrfalleHunin
no ytunusaumm HecpTAHOro nonyTHoro rasa. K 2008 r. B IOrpe
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of Economic Interaction of the RF subjects "Bolshoi Ural’;
associated petroleum gas is primarily of interest to oil and
chemistry enterprises, whereas low-pressure oil attracts the
attention of the power generation sector as fuel. The region’s
reserves of low-pressure oil are estimated to be between 20
and 30 billion cubic meters, an amount quite sufficient to supply
industrial and household needs of several generations of
residents of the Urals Federal district.

To take advantage of this, the most likely scenario will be the
incorporation of a utility company between both the energy and
the oil companies, Vozdvizhensky said.

The need for a new energy company in the HMAO region is
due to the fact that the Surgut GRES-1 and Surgut GRES—2,
Nizhnevartovsk and Urengoi state district power plants are
independent market participants and bear no relationship to
Yugra. The fact that the fuel and energy complex is involved
in the operation of these facilities is a sheer waste of
valuable resource, to say the least [8]. To sum up, it may be
said that the energy trend in APG utilization is becoming
ever more relevant.

With regard to APG utilization, only companies who have

gas production facilities constructed before 1990 are able

to maximize this resource. Two such oil companies are
“Surgutneftegaz’; “Lukoil - West Siberia” The newly developed
remote oil fields which only recently increased production are
in a much worse position [9]. Until now not all oil and gas
producers have complied with the provisions of the license
agreements on APG utilization [9]. By 2008 it the plan is to
bring APG utilization in Yugra to 95 percent, a move that will
entail implementation of a number of investment programs,
including placing in operation oilfields and plants where APG is
to be utilized [10].

As was already mentioned, APG may also be used for
production of synthetic resins, polymer materials and
nitrogenous fertilizers. Analysis of marketing factors governing
demand for products made from APG on the domestic

and foreign markets enables one to make the following
conclusions. In the chemical industry in Russia synthetic resins
and plastics experience the fastest rate of growth. This is due to
the availability of free capacities, improved business climate in
some segments of the domestic market and the possibility of
deliveries to external markets.

Recent years have seen very high growth in production and
consumption of polystyrene, polyethylene, polymers and
plasticizers. Correspondingly, there is a growing demand

for products of basic organic synthesis required for their
production. The long —term outlook for the domestic market is
that most favourable business conditions are expected for the
following commodity positions:

¢ polystyrene (benzene, styrene correspondingly);
¢ polyethylene (ethylene);

* polypropylene (propylene);

e plasticizers (phthalic anhydride);

e plastic pipes;

* packing, consumer goods;

e paint materials.



Heobxogumo gosectu ytunuaauuto MNHI go 95%, ana yero
HeobX0AMMO peanu3oBarb PAL MHBECTULIMOHHBIX NPOrpamm, B
TOM 4nCrne BBOA B 3KCMyaTaumo MeCTOPOXAEHNI N 3aBOA0B,
Ha KoTopbIx 6yaeT yTunuanposatsca MHI [10].

Kak y>e oTmeyvanocs Boiwe, MNHIN MoxeT 6bITh NCnonbL30BaH
OJ1A NPON3BOACTBA CUHTETUYECKMX CMOJT, NMONMMEPHbIX
MaTepuanoB, a30THbIX YyA0OpeHniA. AHanM3 MapKEeTHMHIOBbIX
hakTOpoB BOCTPEHOBAHHOCTU MPOAYKTOB, NPOM3BEAEHHbIX
13 MNHI Ha oTeyecTBEHHOM 1 3apyHEeXXHOM pbIHKaX NO3BoONAET
caenaTb cneayowme BbiBogbl. B xumunyeckon otpacnm Poccun
Hanbonee 6bICTPO pacTeT BbIMYCK CUHTETUHECKMX CMOM U
nnactmacc. 9To CBA3aHO C HanMyMem CBOO6OAHbIX MOLLHOCTEN
no pAay NO3vUMIA, yNy4dLlEHNEM KOHBIOKTYPbl HEKOTOPbIX
CErMeHTOB BHYTPEHHETO PbIHKA 1 BO3MOXHOCTbLIO MNOCTaBOK
Ha BHELLUHUE PbIHKN.

B nocnenHue rogbl Hanbonee AMHAMUYHO PacTyT BbIMyCK

1 noTpebneHne nonucTnpona, NofMaTUNeHa, NoNMMepoB,

- nnactndmkaTopoB. COOTBETCTBEHHO pacTeT CNPOC Ha
NPOAYKTbl OCHOBHOIO OpraHN4Yeckoro cCUHTe3a, HeobxoauMble
AnA nx npon3esoacTsea.

Ha BHyTpeHHEeM pbIHKE B MepCneKTUBE OXXNAAeTCA, YTO
Hanbornee 6naronpuATHaA KOHBIOKTypa 6yaeT no cnepyowmm
TOBapPHbIM NO3ULMNAM:

® MONNCTUPON (COOTBETCTBEHHO HEH30M, CTMPON);

® MONMITUNEH (3TUNEH);

° nonunponuneH (MPonumeH);

° nnactudmkatopsl (pranesbin aHrnapua);

® NNacTukoBble TPy6bl;

° ynakoBKa, NoTpebuTenbCkue ToBapbl;

® NIaKOKpaco4Hble marepuarnsil.

YT0 KacaeTcA BHELHEro pblHKa, TO TaM HanbonbLUNM

cnpocom 6ygeT Nonb3oBaTbCA creaytowan NpoayKumaA

0TEYeCTBEHHOW HebTexnMmn:

° MONUCTUPON;

° MONU3ITUNEH (YAENbHBIA BEC MONMITUIEHA HUSKON
NAIOTHOCTU ByOEeT CHMXATbCA, CNPOC Ha MONMITUIEH
BbICOKOW MNIOTHOCTM CTabUnnsmpyeTca);

° nonunponuneH (Cnpoc Ha Hero 6yaeT pacTn Hanbonee
BbICOKMMU Temnamum 13 Bcex nnactmacc) [11];

° nnacTuuKaTopsl (paclmpeHne HOMeHKNaTypbl
NnacTMUKaTopoB U YNCNa TEXHONOMMYECKMX NPOLIECCOB C
UX NPUMEHEHMEM);

° MONMMepHbIE TOBapbl KOHEYHOTO HasHa4veHus (Tpy6sbl,
yrnakoBo4yHaA Tapa u T.4.) [2].

CuTyauma ¢ a30THbIMU YAOOPEHUAMN, B HACTHOCTH

€ Kapbamuaom, nonyvaembim ¢ MCMOMb30BaHNEM

aMMmnaka u metaHa, CnoXxHanA. Huskuin yposeHb cnpoca

Ha 3Ty npoayKuuio B Poccun B HacToALee BpemA. A B
nepcrneKTMBe HapalvBaHNe LiEH Ha ra3 u 3N1eKTPO3HEepruo
npvBeaeT K yBENN4YeHuo cebecToumocTn kapbamumaa n
CHXEHMIO peHTabenbHOCTU. Kpome Toro, CyLlecTByoT
OorpaHn4eHnA co CTOopoHbl nMnopTepos (MHana, Kutaw,
MakncTaH 1 Ap.) n B TO e BpemsA B 3TUX CTpaHax pacteT
obecrne4eHHOCTb COBCTBEHHBIMU MOLLHOCTAMM. NoABUNUCH
HOBble Npou3BoAcTBa B JlaTuHcKon Amepuke, Ha BvxHem
BocToke u B cTpaHax ATP, 4To ycunmBaeT KOHKYPEHLMIO.
Kpowme Toro, cnpoc Ha kapbamu 3aBUCUT OT MPUPOAHBIX
haKTOpPOB M HOCUT CE30HHbIN XapakTep [2]. Takum

As to the external market, the most in demand petroleum
products are
as follows:

¢ polystyrene

 polyethylene (the specific weight of low-density polyethylene
will decrease, while demand for high-density polyethylene
will stabilize)

e polypropylene (demand will show the highest growth rate
among all plastics) [11];

e plasticizers (The range of products will increase significantly)

e End use polymer goods (pipes, packing containers, etc) [2].

The situation surrounding nitrogenous fertilizers, in particular
carbamide, obtained with the use of ammonia and methane, is
rather complex. At present, however, there is low demand for
these products in Russia. In the longer term, growing gas and
electricity prices will result in an increased cost of carbamide,
and therefore a reduction in profitability. Moreover, there are
restrictions on the part of importers (India, China, Pakistan and
others) and at the same time these countries are becoming
more self-sufficient by building up their in-house capacities.

New productions have emerged in Latin America, in the Near
East and in the countries of the Asia-Pacific region, all of which
contributes to increased competition. Add to that the fact that
demand for carbamide is conditional on natural factors and
varies with the seasons [2]. To sum up, using APG (methane in
particular) for the production of mineral fertilizers appears to be
problematical.

BFLH and stable natural gasoline from the gas processing
plants enter the Tobolsk gas and chemistry complex, which in
the years that followed perestroika repeatedly changed hands,
meaning the deliveries of raw materials almost ground to a halt.

A couple of years ago, due to the assistance of the office of the
presidential envoy to the Urals, it became possible to stabilize
the situation and to improve the performance of the Tobolsk gas
and chemistry complex.

At the time, the Tyumen regional Duma defined the main
directions of activity of Tobolsk-Neftechim LLC, and the
authorities in Tyumen and Sibur signed an agreement on
investment cooperation. Under the agreement JSC Sibur
undertook to ensure that the oblast budget would receive
regular tax revenues (not less than 400 million roubles a year)
and that the company would invest 80 million roubles into the
provision of municipal gas supply and to remit 1.5 million rubles
for the construction of a local air terminal. The company also
plans in the near future to funnel 20 million dollars (USD) into
further development of the complex[8].

According to recent figures, Sibur-West Siberia holding

is to earmark 1 billion dollars (USD) for the completion of
polyethylene and polypropylene production facilities before
2010. Some upcoming projects in the field of APG processing
are tabulated below (table2) [2].

Please turn over the page to see Table 2
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obpasowm, ncnonssosanue MNMHI (B 4acTHOCTN MeTaHa) ¢
Lienblo NPOU3BOACTBA MUHEpasbHbIX yAobpeHun ABNAETCA
npobnemaTnyHbIM.

LUDJTY v cTabunbHbIn ra3oBein 6eH3uH ¢ M3 noctynaeT

Ha Tobonbckuii HXK, B nepecTpoeyHble rofbl y KOTOPOro
HEeOOHOKPaTHO MEHANICA COBCTBEHHUK U MPaKTUYECKU
npekpaLlan1cb NocTaBku cbipbA. Napy neT Hasag He

6e3 nomoLy annapaTa ypanbCKoro nonnpeaa yaanochb
cTabunmanpoBaTtb 06CTaHOBKY 1 HanaguTb 6onee MeHee
HopmanbHyto paboTty To6onbckoro HXK. Tak, TtomeHckaA
obnactHaA gyma Ha CBOEM Bble34HOM 3acedaHun Toraa
onpenenuna OCHOBHbIE HanpasneHnAa aeATensHoct OO0
«Tobonbck-HedTexnm», a TIOMEHCKME BNacT U pyKOBOACTBO
«Cubypa» nognucanu cornawieHne 06 MUHBECTULIMOHHOM
coTtpynHunyectBe. CornacHo nokymeHTy OAO AK «Cunbyp»
rapaHTMpoBano ctabunbHble HANoroBble NOCTYNNEHNA

B obnacTHowm 610axeT (He meHee 400 mnH. py6. B roa),
mHBecTuumm (80 MrH. pyb.) B rasndmkaumio ropoaa, Aa elle
nepeyncnAatb 1,5 MnH. pybnemn Ha CTPOUTENBCTBO MECTHOMO
asponopTa u B bnuxariee BpeMA BIOXUTb B pa3BuTue
koMbuHata 20 MrH. gonnapos [8]. Mo nocnegHum gaHHbiM AK
«Cnbyp - 3anagHaa Cnbnpb» BbigenaeT 1 mnpa. gonnapos
ON1A 3aBepLUEHMA CTPOMTENIbCTBA NPON3BOACTB NONU3TUIEHA
1 nonunponuneHa o 2010 roga. HekoTopble NEPCNEKTUBHbIE
NPOEKTbl B 06nacTu nepepaboTKn NonyTHOro HedpTAHOrO rasa
npeacTtaBneHbl B Tabn. 2 [2].

Tabnuua 2
MpoekTbl Cpoku KanuTtanbHbie
peanusauum BJIOXXEHUA,
MnpA.[AoNN.
DbopMrpoBaHNe ra3oXMMUYECKOTO
KOMMJeKca C BblAeneHnem aTaHa, K 2008 1. 1,3
nponaHa, 6yTaHoB, nonnoneguHoB
1 renuA B VipkyTckoii obnacTum
DbopMrpoBaHNe ra3oXMMUYECKOTO
KOMMJeKca C BblAeneHnem aTaHa, k20151 0,9
nponaHa, 6yTaHoB, NonnoneguHoB
n renvA B KpacHogapckom kpae
3aBeplueHue cTpouTeNbcTBa
HoBoypeHroiickoro FKX B AHAO k2012t 0,8
Crpountenscteo BonoauHckoro M3
C BKJtO4EHMEM ero B ToMCKui K 2008 r. 0,5
HedhTerasoxMMM4eCKnin KombuHaT
CospnaHve 3anaaHo-Cubupckoro
Komnnekca rnybokon nepepaboTkn K 2008 1. 0,9-1,1
YrNeBoAOPOAHOTO ChipbA B TOMCKOM,
HoBocubupckoii n Omckoii obnacTax
PassuTre TobonsLcKoro
HedhTeXMMYECKOro KombuHaTa B 0o 2010 r. 1,0
TiomeHcKon obnactu nocne 2010 . 0,4

Il BbiBoAabl

B cBA3K ¢ Tem, 4TO He(PTb ABNAETCA HEBO30OHOBNAEMbIM
pecypcom B HePTAHbIX KOMMAHMAX Ha4ancA npouecc
ansepcudukaumn.

CTparermyeckon Lenbio MUPOBbLIX HEPTAHBIX Kopropauui
CTaHOBUTCA MHTEHCMBHOE pa3BUTHE ra30BOro CEKTOpA,
MHTErpaumA B 3NEKTPOIHEPreTHKY, YroNbHYHO 0Tpacsb

1 NpeBpaLleHne B KOHEYHOM UTOre B 3HEPreTUYECKYHO
komnaHuo. HedhTenobbida n HepTEXMMMA NOCTENEHHO
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Table 2
Projects Project Capital
implementation investment,
period billion dollars
Formation of gas and chemical
complex with isolation of ethane, by 2008 13

propane, butanes, polyolefins
and helium in Irkutsk region

Formation of gas and chemical
complex with isolation of ethane, by 2015 0.9
propane, butanes, polyolefins and
helium in the Krasnodar territory

Completion of the Novourengoi gas

and chemical complex in YANAO by 2012 0.8

Construction of a gas processing
plant in Volodino with its integration
into the Tomsk oil and gas complex

by 2008 05

Creation of the West Siberian
complex for the deep processing of
hydrocarbon raw material in the
Tomsk, Novosibirsk and Omsk
regions

by 2008 0.9-11

Development of the Tobolsk
petrochemical combine in the
Tyumen region

before 2010 1.0
after 2010 0.4

Il Conclusions
The growing realization that oil is a nonrenewable resource has
triggered the process of diversification in oil companies.

Accelerated development of the gas sector, integration into the
electric power industry, coal mining sector and transforming
ultimately into an energy company is the strategic goal of
world oil corporations. Qil production and petroleum chemistry
are gradually establishing themselves as hi-tech industries.
Vertical economic integration has a stabilizing effect on the oil
company.

The problems of utilization of APG exist in all oil-producing
countries. Norway has adopted the most rational approach
to APG utilization. There, APG is not used for the production
of electric power, but is a valuable feedstock for chemical
production.

Simultaneous construction of an oil pipeline and gas pipeline
tends to cut capital outlays by 30 percent.

APG injection into the bed at oil fields of declining production
significantly increases (from 7.5 to 50 percent) the oil recovery
factor. APG processing into electric power directly at oil fields in
many cases provides the only economically feasible method of
using associated gas.

Oil market fluctuations and permanent threats of strikes or war
as well as a quick depletion of world oil reserves testify to the
need to consider the possibility of switching to new types of
raw materials in production of gasoline and diesel fuel.

The US president pointed out the need to replace more than
75 percent of oil imports from the Middle East by 2025 with
cheaper, more reliable, and indeed alternative energy sources.
More then a quarter of natural gas extracted in the world is



nepexoaAT B pa3pAn BbICOKOTEXHOMOMMYHbIX OTpacnen.
BepTukanbHaa nHTerpaumAa obecnedmsaeT
HehTenobbIBaOLLEN KOMMaHUM cTabunuanpytoLlee AeNcTBme.

Mpo6nembl yTunusaumm MHI (nonyTHOro HePTAHOTO

rasa) CyLlecTBylOT BO BCeX HepTeA0bbIBaKOLWMX CTpaHax.
Haunbonee paunoHanbHo K ytunusauum MHI nogowna
Hopserua. Tam MNHI™ He ncnonb3yoT faxe AnA Npou3sBoacTsa
3NEKTPO3HEPTUN. DTO LEHHENLLEE CbIPbe ANA XUMUYECKNX
NPON3BOACTB.

OpHoBpeMeHHOe CTPOUTENBLCTBO HedTenposoaa u
rasornposoja CHMXaeT KanuTasnbHble 3aTpartbl Ha 30%.

3akayka MHI B nnacT Ha MecTopoXAeHUAX C NajatoLien
[obblyen cywecTseHHo (0T 7,5 0o 50%) noBbiwaeTt
KoahpuumeHT HedpTeoTaaum. MepepaboTka MNMHI B
3MEeKTPO3HEPINI0 HENOCPEACTBEHHO HA MECTOPOXAEHNAX BO
MHOIMX Cny4YanAx ABMNAETCA €ANHCTBEHHbIM peHTabenbHbIM
Crnocob0oM 1CNonb30BaHNA NOMYTHOrO HeddTAHOIO rasa.
HecTabunbHOCTb PLIHKOB HEPTH N MOCTOAHHbLIE YrPO3bl

TO 3a6aCTOBOK, TO BOWMHbI, & TAKXe CKOpPOe ucyepnaHune
MWPOBBIX 3anacoB HeTH, rOBOPUT O HEOBXOAUMOCTH

yyeTa BO3MOXXHOCTU Nepexoaa Ha UHble BUAbI CbipbA

npu NpousBoacTBe 6eH3nHa U AN3eNbHOro TONMBa.
Mpe3ngeHT CLUA ykasan Ha Heo6xoaMMOCTb 3aMeHbI A0
2025 r. 6onee 75% nmnopTa HedpTn ¢ BnvxkHero BocToka Ha
anbTepHaTUBHbIE 3HEPrOHOCUTENMN.

Bbonee 1/4 nobbiBaeMOro B MMpe NpMpoaHOro rasa
pocTtaBnAeTcA I'IOTp96VITeJ'IF|M B COKU>KEeHHOM Buae.

M3BecTHO, 4TO Kak AnA Bnagenbues, Tak 1 Anda noapAaYMKoB
YCTaHOBKM AJ1A CXXWKEHWUA ra3a ABMAOTCA CaMoun
npubbinbHON YacTbto CII — uHaycTpum.

Mpu cxxmxeHnn obbvem MNMHI ymeHbwaeTtca B 600 pas.

OTO NO3BONAET MCMOMbL30BaTh ANA ero TPaHCMOPTUPOBKM
notpebutenam apyrue (He TpybonpoBoaHbie) bonee aeleBble
BMAblI TPAHCMOPTA, 4YTO obecrneynsaeT MapKeTUHIOBYIO
rnbkoctb CII

PacueTbl NnoKkasbiBaloT, YTO NpU AOCTABKE HA paccToAHue
00 200-300 kKM rasucpmkauma ¢ NOMOLLBIO CXXMXKEHHOIO rasa
achdpekTuBHEE, YeM rasndukauma nyTem CTpoUTENbLCTBA
rasonpoBoaoB. KanuTtanbHble BIOXEHUA B COOPY>XEHMe
KOMMJIEKCOB MO MNPOU3BOACTBY N peanusaumm COXMXKEHHOro
npupoaHoro rasa B 3-5 pas HWXe, Yem Npu CTPOUTENLCTBE
OTBOAOB MarucTpasbHbIX ra3onpoBOAOB.

OpauH nutp CII B 2,5 pasa pewesne 6eH3uHa (onbiTHaA
KpuoreHHaA mawuHa CTupnuHra).

CTOMMOCTHbIE NoKa3aTenu A MOTOPHbIX TONVB B
OTAaneHHbIX U TPYOHOOOCTYMHbIX paioHax U 3KOOrM4yecKne
npobnemel, CBA3aHHbIE C 6OMbLUMM KONMYECTBOM HE(DTAHBIX
MONyTHbIX ra30B, CXXUraemMbIx Ha hakenax, onpeaenarT
NPenMyLLECTBO UCMOMb30BaHNA CUHTETUYECKNX MOTOPHbIX
TONAUB Nepes Tonnuesamun us Hedptn [342].

B cBA3K ¢ y>xecToveHnem TpeboBaHMin K MOTOPHbIM TOMIMBaM
n ycnosuamn Knotckoro npotokona MNHI — npeacrasnaet

supplied to users in liquefied form.

It is a well known fact that for both owners and contractors, gas
liguefaction plants are the most lucrative segment of the LNG
industry.

When APG is liquefied, it shrinks by roughly 600 times in
volume. This allows for its transportation by means other than
pipelines, which is cheaper and results in increased flexibility in
LNG supply.

Calculations show that at gas delivery distances up to 200-
300km, the supply of gas in liquid form is more effective than
constructing, and using a pipeline.

Capital outlay for the construction of facilities for production
and marketing of LNG are 3-5 times lower than the equivalent
construction of main gas pipeline branches, with one liter of
LNG being 2.5 times less expensive than gasoline (Sterling
experimental cryogenic machine).

Cost indicators of motor fuels in remote and inaccessible areas
and ecological problems associated with large quantities of
petroleum gases burnt in flares determine the advantages of
synthetic motor fuels over conventional oil-derived fuels[342].

Now that requirements for motor oil have become more rigid
and in the context of the provisions of the Kioto protocol, APG
provides a new type of raw material for the production of higher
quality motor fuels.

Poland boasts the world’s largest fleet of LNG filling stations
importing its gas mainly from Russia, Belarus, Ukraine and
Kazakhstan.

Russia has vast potential for expanding its use of natural gas
as a vehicle fuel. For example, gas equipment produced by
domestic enterprises is adapted to more than 75 modifications
of basic car models and 10 modifications of tractors. GTL
technologies (gas-to-liquid) offer the opportunity to convert gas
(methane) into synthetic oil. The latter’s physical and chemical
properties make it cost-effective to obtain both high-quality
motor fuel from sulfur, aromatics and other harmful substances,
and also fine chemicals.

Today the price for the synthetic oil is determined from the
formula Brent + 30%. A 30 percent bonus is paid for its
cleanliness and density which cut oil processing costs while
the products obtained such as diesel fuel are of higher quality
(better than Euro-4) and consequently must carry a higher
price tag.

The LNG and GTL projects offer equal economic returns and
there is no advantage of one over the other. Both are cost
competitive.

Nevertheless, if liquefied products already exist in the country,
the GTL projects can be an economically attractive option,
because they offer more diversity in the use of gas reserves.

Beside methane, APG and natural gas contain ethane,
propane, butane and other hydrocarbon fractions. Extraction
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co601 HOBLIN BMA CbipbA ANA Npon3BoacTBa bonee
BblCOKOKa4eCTBEeHHbIX MOTOPHbIX TOMJINB.

Han6onblwmm B MMpe NapkoM CTaHUuiA AnA 3anpaBku
aBTOMObBUNEN CXMXEHHBIM HEPTAHBIM ra3om pacnonaraeT
MonbLa. [as oHa umnopTMpyeT B OCHOBHOM 13 Poccuu,
Benopyccum, YKpanHbl 1 KazaxctaHa.

Bo3MOXHOCTU ANA pacwmpeHnA NCNonb30BaHUA NPUPOAHOTO
rasa B Ka4ecTBe MOTOPHOIo TOMNMMBA Ha TPaHCMopTe B
Poccun o4eHb 6onblume. BeinyckaemaA 0Te4ecTBEeHHbIMU
npeanpuATUAMK ra3oBan annapaTypa agantuposaHa 6onee
YeM K 75 moandmKaumAm OCHOBHbIX aBTomobuner n 10
MoAumKaumAM TpakTopoB.

TexHonornm GTL (ras B >XWAKOCTb) MO3BOMAIOT
npeobpa3oBbiBaTh ra3 (MeTaH) B CUHTETUYECKYIO

HedTb. Ee hnanyeckme n xummyeckune cBomcTea

MO3BOMAIOT C HAMMEHbBLUMMW 3aTpaTtaMu nony4arb Kak
BbICOKOKa4eCTBEHHOE MOTOPHOE TOMNMBO 6e3 coaepXxaHnA
Cepbl, apOMaTUKUN 1 APYrMX BPeAHbIX BELECTB, TakK 1
NPOAYKTbl TOHKOW XuMun. CerogHA LeHa Ha CUHTETUYECKYIO
HedTb onpeaenAeTca no chopmyne Brent + 30%. MNpemua 30%
BbINiaynBaeTCA 3a 4acTOTY U MNOTHOCTb, KOTOPbIE CHUXAKT
3aTpaTthbl Ha ee nepepaboTKy, a NPOAYKThI (Hanpumep
An3ensHoe TONNMBO) nonydatoTcA bonee Ka4ecTBEHHbIe
(nyywe «EBpo-4»), @ 3HA4MT N AOMKHBLI UMETb 6onee
BbICOKYO LIEHY.

PeHTabenbHOCTE CXXuKeHHOro rada n GTL — npoayKumm
O4eHb 6nu3ka, 1 34eCb He CyLEeCcTBYET IKOHOMUYECKNX
npemmyecTs. Ob6a NpoeKkTa KOHKYPUPYOT Apyr C

OpyromM. Tem He MeHee, ecnu CXKMXXEHHanA NpoayKUmMA yxxe
cyuecTByeT B cTpaHe, To GTL npoekTbl MoryT 6biTb 6onee
npueneKarenbHbl, NMOTOMY 4TO obecneynBaloT pasHoobpasmne
B MCNONb30BaHUN 3anacos rasa.

Kpome meTaHa B coctas INMHI™ (1 npupoaHoro) BxoaAT
3TaH, nponaH, 6yTaH 1 apyrue yrneBoaopoaHble hpakLmn.
M3BneyeHne aTnx opakumin ApnaeTcA ahPEeKTUBHBIM,
T.K. OHV NPEACTaBMAT LEHHOE HEPTEXUMNYECKOE ChIpbe
M3 KOTOPOro MOXHO Mosty4aTtb 60sbLLON aCCOPTUMEHT
XMMUYECKNX NPoayKToB. Ha ux nmnopt Poccma Tpatut
exerogHo 6onee 3 mnpa. ponn. Ha MMpPoBOM pbiHKe

3TV KOMMOHEHTbI KOTUPYIOTCA AOPOXE, YeMm ras. Tak 4To
n3BfieyeHne nx n3 obLyero ra3oBoro NoToka ysenu4meaeT
LIeHHOCTb ra3oBoro 6usHeca.

B CLUA 3TuneH (v nonuaTtuneH) nonyyaroT nssneyeHnem
€ro U3 NPUPOAHOro M NONYTHOrO HedpTAHOrO rasa. ATo

B HECKOJIbKO pas BbIrOAHEE, YeM NosyyaTb ero nyTem
nepepaboTku HetpTn. B Buay pocta ueH Ha ra3 Tam 6yoet
CHMXXaTbCA MPON3BOACTBO KPYMHOTOHHAXKHBIX XUMUKATOB, M
6yOeT pacTv NPON3BOACTBO TOBAPOB TOHKOW XMMUM.

BepxHioo NO3ULUMIO NO YPOBHIO NPUOBLINIBHOCTU 3aHUMaOT
upMbl, NPOM3BOAALLME apoMaTUYECKUe YrneBoaopoabl, a
HV>KHIOIO — BbIMyCKatoLme oneuHbl.
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of these fractions is economically viable since they present a
valuable petrochemical feedstock from which it is feasible to
obtain a wide range of chemical products. Russia spends more
than 3 billion dollars annually to import these products. These
components command a better price on the world market than
gas. Therefore, their extraction from the total gas flow increases
the value of the gas business.

In the USA ethylene (polyethylene) is obtained by extracting it
from natural and associated oil gas. This is several times more
advantageous than to obtain it through oil refining.

Due to the rise in gas prices, production of bulk chemicals will
be reduced, while that of fine chemistry products will be on the
increase.

Companies producing aromatic hydrocarbons occupy the
top position with regard to the level of profitability and those
producing olefins are at the bottom profitability tier.

Il References

1. In the chemical industry of Brazil / BIKI.
# 140 (8978), March 23, 2006 pp.12 - 13.

2. Oilmen see the gas flares extinguished / Kommersant
#202, 2005

3. Oilmen extinguish flares
14.02.2006 Neftevedomosti #4

4. Mikhailov D. Lukoil : bottom line
2005 // 24.01.2006 Neftevedomosti #2

5. Gas processing
www.lukoil.ru.

6. The Fiery Earth / Tyumen lzvestia
#191 (3858) 25.08.05, pp.1-2.

7. Unrealized Klondike: rational processing of petroleum gas
— the basis for fulfilling Kioto agreements / Business
magazine World Energy #10, October 2004 , p.24.

8. Neroslov A. Cleanliness is the guarantee of progress
Neftianik magazine #23, December 2003.
www.neftianik.lukoil-perm.ru

9. Lupachev PD., Filimonov A.l.

Application of gas and piston plants for local power supply
of oil and gas fields // ESCO Electronic blog of the energy
service company “Ekologicheskiye sistemy” # 7, July 2005.
WWW.esC0o-ecosys.narod.ru

10. APG production - delivery and utilization
www.cryogas.ru/

11. Utilization of associated petroleum gas at small
oil gas deposits
WWW.Zngm.ru.



Il Cnucok ucnosib3oBaHHbIX UCTOYHUKOB

1. B XMMUYecKoW NpombilieHHocTH Bpa3sunum
BVKW. Ne 140 (8978), 23 mapTa 2006 1. ¢.12 — 13.

2. HedrAaHukam racat chaken
KommepcaHTs Ne202, 2005 r.

3. HedprAHMKM racAT hakena
14.02.2006 HedbTAHbIE BegomocTn Ned

4. Muxaunnos [. Nlykownn: utorn 2005 r.

24.01.2006 HeptAaHble BegomocTm Ne2

5. NepepaboTka rasa
www.lukoil.ru.

6. OrHeHHanA 3emnA / TOMEHCKUe U3BECTUA
Ne191 (3858) 25.08.05 1. ¢.1-2.

7. Hepeanu3oBaHHbI# «KnoHaanWk» pauuoHanbHanA
nepepaboTka HechTAHOro rasa — 0OCHOBa BbIMNOTHEHNA
KnoTckux cornawenwnii / flenoson xypHan «Muposan
3HepreTuka» Ne10, okTabpb 2004 1. ¢.24.

8. HepocnoB A. YucTtoTa - 3anor nporpecca
XKypHan «HedTAaHnk» Ne23, nekabpb 2003 r.
www.neftianik.lukoil-perm.ru

9. Nynaues MN.A4., dunumoHoB A.WU.

MpumeHeHWe ra3onopLUHEBbIX 3HeproarperaTos Ana
NOKasnbHOro 3HeprocHab>eHmA HedpTerazonpomMbICcioB //
OCKO OneKTpOHHBIN >XXypHa 3HeprocepBUCHON KOMMaHWK
«QKkonorndyeckue cuctembl», Ne 7. nonb 2005 r.
WWW.eSC0o-ecosys.narod.ru

10. NpounssopcTBo CII - pocTaBKa, UCNONb30OBaHUE
www.cryogas.ru/

11. YTunusauma MNHI manbix HepTAHbIX U He(hTerazoBbiX
MEeCTOPOXXAEHUIN Www.zngm.ru.
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