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APG is used to obtain propane-butane, the ammfumhich on the Russian domestic
market is reduced from year to year , but the dehignot increasing.

According to official statistics of CDU TEK , iRussia in 2010 it was produced
65.4 billion cubic meters associated petroleum(gaBG ) , of which the flares burned 15.7
billion m 3 (i.e 24 % of production volume ) .

There was adopted a number of laws requiringaiganies to stop the unacceptable
practice of waste of valuable resources of the tgwand ensure utilization of not less 95% of
associated gas produced.

Level of rational utilization of APG of 95% wa®t achieved in any of the federal
regions. The maximum level of utilization in 2012sreached in the Far Eastern Federal
District - 94%, the lowest level in the SiberiardEeal Region - 23%.

Associated gas flaring is the cause of emissaingir pollutants: carbon dioxide,
iron, magnesium, and many other carcinogens.

Main components released into the atmosphera &&G, are carbon dioxide and
soot.

According to expert estimates 12 percent ofto& pollution in Russia are pollutant
emissions in flares .

High concentrations of pollutants in the atmosplaeheersely affect human health and
wildlife. Emissions of carbon dioxide cause theemt®ouse effect , which results in the global
climate change. Moreover , the combustion gas rugst the soil in radius of 100 to 350
meters from the torch . When burning APG, we expogsoil and vegetation to intense
thermal and chemical effects.

In our paper, we consider the most effective andronmentally friendly methods
of utilization of associated gas . Nowadays theeetlae following methods of utilization:

1. Gas delivery to the gas processing plant. Gasvaluable source of raw material
for the chemical industry.

2. Utilization of gas in generators to producecticity for the needs of industry.

3. Associated gas injection into the reservair nhaintain reservoir pressure.
Implementation of this process involves many diffies such as high capital costs for the
construction of compressor stations.

Main directions of gas utilization at Vankor depasconsumption for own needs,
APG injection into the reservoir for pressure manance , gas supply to outside customers .

Despite the use of these methods APG utilizatio®m 0495 % is not achieved. That is
why the development of additional methods and teldgies for utilization associated gas
fields is urgent.

We proposed to use « APG utilization complex » fogat carrier injection.
The figure located below is a typical scheme ofdbeaplex , the main component of which is
the cyclone reactor , located inside a cyclone éngrrthat provide almost complete gas
flaring, and the flue gases are used for heatimgpumping heat carrier into the reservoir to
increase oil recovery .



cyclone

reactor .
pumping
plant

cooling W

injection
in formation P
heat-exchange

"anDD

b __apparatus

Complex helps to avoia large finedor a negative impact on the environment .
unsustainable use of associated gas , increasescoilery efficiency due to thermeffect ,
makes it possiblaise to economically profitably APG without harm ttee environment.
However, this method is applicable only in shalleslls up to 1500nbecause at bigger
depths there are large heat los

The example of the Vankor field shows that the depttine productive layers is ma
than 1500 m, and so we have propos method 6 using APG injection of heat carri into
the reservoir wells applicabat depth more than 1500m.

The basic idea of this method is the use of s-gas generator mourd on the well
bottom . Steam- gasis the join injection of heat carriesnd gas (N2 + CO), which allo to
improve the ratio of viscosiiby reducing the viscosity of the dily dissolving it in a nitroge
and carbon dioxide while reducing the flow rateta coolan
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The basic design of steam-gas generator
1 - combustion chamber
2 - Shirt
3 — Nozzle (nose piece)

4 — electrical igniter
5 - water injection nozzle

It has been found that injection of flue gas or @@gether with steam has a positive
effect on oil displacement efficiency ,increases & fluid from the reservoir , decreases and
the steam-oil and water- oil ratios , which is gané&actor in improving the efficiency of the
combined-cycle process.

- The joint injection of the steam with dissolvegdiocarbon gas (CO, C02 ) can
increase oil recovery and improve operational peréoce as a result of the expansion of aill,
reducing its viscosity and mode of dissolved gas .

It is currently believed that C02 is most effectadditive to steam . Other condition
being equal, addition to steam nitrogen and flug iganore effective than a single injection
of steam; CO02 additive further improves the efficg of the process.
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