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GLOSSARY

APG: associated petroleum gas

BCS: booster compressor station

COTF: Central Oil Treatment Facility

CPF: Central Processing Facility

CS: compressor station

DPP: diesel power plant

ERS: Earth remote sensing

ESPO pipeline: Eastern Siberia-Pacifi c Ocean pipeline

GGFR: Global Gas Flaring Reduction

GPP: gas processing plant

GPPP: gas piston power plant

GTPP: gas turbine power plant

GTU: gas turbine unit

IEA: International Energy Agency 

JI: joint implementation

JV: joint venture

NGL: natural gas liquid(s)

NOAA: National Oceanic and Atmospheric Administration       

OGCF: oil and gas condensate fi eld

PSA: Production Sharing Agreement

SFD: Siberian Federal District

SRPS: state-owned regional power station

TGP: Target Gas Programme 
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FOREWORD

“DDesspitee the mmeassuureres thaat arree aalrreaaddyy beeiinngg 
taakeen,, signnifi caant vooluummees oof tthiiss rressoourrccee arre 

wassteed, II meean asssocciatteed gaas. AAbbbooutt a quuaaartterr 
of the vvolumme prrodduceedd is siimmmpplyy wwaassteed 

thhroouggh fl aaring. 24.66 ppeerccennt, orr 16.22 bbillliioonn 
cuubicc mmeterrs. Thhis ddiffi ficcultt too addmmmitt, bbutt thhiiss 

is moore tthan tthe aannnuuall coonssuummmpttionn off 
soome EEuurroppeaan coounntrriees””. 

Vladimir Putin, 
Meeting of the Commission for Strategic 

Development of the Fuel and Energy 
Sector and Environmental Security, 

October 23, 20121

1 Offi cial website of the President of Russia http://eng.kremlin.ru/news/4553

2  Offi cial website of the Russian Energy Ministry, http://minenergo.gov.ru/
activity/oilgas/state_oil_industry_in_2009.php

3  The World Bank’s offi cial website, http://www.worldbank.org/en/
news/2012/07/03/world-bank-sees-warning-sign-gas-fl aring-increase

This issue of “Associated Gas Utilization in Russia: Issues 
and Prospects”, prepared jointly by the World Wide Fund for 
Nature (WWF Russia) and KPMG, is signifi cant as it shows 
the results of efforts to reduce associated gas fl aring in 2011 
and the state of the issue on the eve of 2012, when Russian 
Government Resolution 7, On measures to encourage the 
reduction of air pollution with associated gas fl aring products 
(8 January 2009), which establishes a target fl aring rate limit 
of 5%, took effect.

The data in this report on fl aring reduction by oil and gas 
companies show that achieving the target will remain a 
challenge in the coming years. 

According to the Russian Energy Ministry, recent years have 
seen an increase in associated gas production in Russian 
and a stable associated gas utilization rate (75.4% in 2011)2. 
However, recording and reporting still need improving, and 
data from different sources may differ signifi cantly.

The World Bank reports that global gas fl aring increased by 2 
billion cubic metres in 2011 to 140 billion cubic metres, equal 
to 360 million tons of greenhouse gases 3. Satellite data show 
that the increase in gas fl aring in 2011 is due to increased 
hydrocarbon production in Russia and shale oil and gas 
operations in the US state of North Dakota. Russia still tops 
the world’s fl aring countries, followed by Nigeria, Iran, Iraq 
and the USA. The satellite estimates also show that Nigeria, 
Algeria, Mexico and Qatar are making some progress in 
fl aring reduction. The global effort to track progress on fl aring 
reduction has been complicated by inconsistent data.



6 | Associated Gas Utilization in Russia: Issues and Prospects

Associated gas fl aring is a global problem, so reliable, 
transparent and regular recording and reporting of associated 
gas production and fl aring volumes is important at both national 
and global level. However, tracking progress on fl aring reduction 
is often complicated by inconsistent and unreliable data. The use 
of satellite data, making it possible to overcome a wide range of 
problems, has made it easier to estimate global fl aring volumes.

To improve the reliability and consistency of global gas fl aring 
data and perform regular global monitoring of gas fl aring using 
consistent methods, the World Bank-led Global Gas Flaring 
Reduction partnership (GGFR) together with the US National 
Oceanic and Atmospheric Administration (NOAA) use satellite 
data to estimate fl aring volumes. According to the latest data, 
global fl aring overall increased from 138 billion cubic metres in 
2010 to 140 billion cubic metres in 2011, equal to 360 million tons 
of greenhouse gases or the emissions from roughly 70 million 
cars4. This increase of 2 billion cubic metres is due largely to 
increased hydrocarbon production in Russia and shale oil and 
gas operations in the US state of North Dakota.

In the past fi ve years, global fl aring overall has decreased 
signifi cantly, from 154 billion cubic metres in 2007 to 140 
billion cubic metres in 2011. However, it has increased in some 
countries (Iran, Iraq, the USA, Angola, Venezuela, Canada and 
Egypt).

Associated gas 
production and fl aring 

in 2011

1. 

4  The World Bank’s offi cial website, http://www.worldbank.org/en/
news/2012/07/03/world-bank-sees-warning-sign-gas-fl aring-increase

1.1. Global gas fl aring

1. Estimated fl ared volumes from satellite data, 2009-2011 (billion cubic metres)
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The satellite estimates for 2011 show that the USA, Russia, 
Kazakhstan, Venezuela and Iraq are the main contributors 
to this increase, while Nigeria, Algeria, Mexico and Qatar are 
making continuous progress in fl aring reduction.

Russia still tops the world’s fl aring countries, followed by 
Nigeria, Iran, Iraq and the USA. Its share of the global total in 
2011 rose to 26.7%, compared to 26.3% in 2010.5

5  More details on the Russian fi gures for recent years can be
found in Issue 3 of this report, available at http://www.wwf.ru/
resources/publ/book/545.

2. Share of global fl aring level, 2011 (%)
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The increase in 2011, after years of reduction/stabilization, 
is a warning sign in terms of both gas fl aring and climate 
change. The fact that the global fl aring level remains high 
shows that efforts to reduce fl aring need to be sustained and 
even scaled up.

Estimated fl ared volumes from satellite data, 2010 (bcm) 

Share of global fl aring level, 2011 (%) 

* Including North Dakota
** Including share of Neutral Zones
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1.2. Associated gas fl aring in Russia

According to the Energy Ministry, oil production in Russia 
increased by 6.3 million tonnes (1.2%) to 511.4 million tonnes 
in 2011. One reason for this is the continued development of 
fi elds in Eastern Siberia and the corresponding increase in 
production. The utilization rate was practically unchanged, 
at about 75.4% in 20116. However, it should be said that 
recording and reporting still need improving, and data from 
different sources may differ signifi cantly.

Although associated gas production and utilization fi gures 
are integral to the non-fi nancial reporting of the majority of the 
biggest oil and gas companies, and an important indicator 
of environmental responsibility and compliance with the 
principles of sustainable development. 

Every year since 2009, as part of a public campaign for fl aring 
reduction to be accelerated, WWF Russia has asked the 
leading oil and gas companies operating in Russia for data on 
their associated gas production and fl aring. Notably, more and 
more companies are disclosing such data every year, showing 
transparency and an interest in tackling fl aring.

In 2011, Surgutneftegaz continued to lead the way in 
utilization, achieving a 97.8% rate, up almost two ppt on the 
2010 fi gure. Surgutneftegaz has met the target rate of 95% 
since 2008, and in 2011 Tatneft and Sakhalin Energy came 
very close to meeting it as well, with rates of 94.9% and 
93.0% respectively. Tatneft has achieved a consistently high 
rate (93.7-95.1%) for the past six years. Sakhalin Energy 
increased its utilization rate by 3.7 ppt in the year as a result of 
upgrading platforms7.

6  Offi cial website of the Ministry of Energy of the Russian Federation, http://
minenergo.gov.ru/activity/oilgas/state_oil_industry_in_2009.php (in Russian)

7  Sakhalin Energy Sustainable Development Report 2011, http://www.
sakhalinenergy.ru/en/documents/GRI_2011_Final_Eng.pdf

Associated gas output in 2006-2011 at oil and gas companies operating in Russia (billion cubic metres) (based 
on data provided by the companies or taken from their public reports)

Company 
Associated gas production (billion cubic metres) Associated gas utilization rate (%)

2006 2007 2008 2009 2010 2011 2006 2007 2008 2009 2010 2011

Rosneft 8.600* 10.100* 10.900* 11.700* 13.800* 15.300* 59.0* 60.3* 63.2* 67.0* 56.2* 53.6*

TNK-BP 11.300* 12.400* 12.200* 12.500* 13.100* 13.997* 79.8* 68.4* 79.6* 84.4* 84.6* 82.8*

Surgutneftegaz 15.630* 14.990* 14.780* 14.030* 13.930* 13.229* 93.5* 94.3* 95.4* 96.9* 95.9* 97.8*

Lukoil 6.700* 7.600* 7.400* 8.200* 8.600* 7.941* 75.0* 70.0* 70.4 71.1 76.8 79.3*

Gazprom Neft 4.532* 4.885* 4.569* 4.282* 4.376* 4.716* 45.0* 35.7* 46.8* 48.1* 55.2* 60.4*

Slavneft 0.925 0.928 0.899 0.905 0.851 0.845* 62.5 68.1 69.5 71.1 71.9 75.0*

Tatneft 0.739* 0.738* 0.762* 0.757* 0.770* 0.833* 95.1* 94.0* 94.6* 93.7* 94.7* 94.9*

Bashneft 0.389 0.370 0.362 0.377 0.436 ** 78.2 82.1 84.5 85.7 83.1 81.9

RussNeft 1.634 1.546 1.488 ** 1.461* ** 71.0 70.3 61.0 68.9 70.0* ** 

* Data provided by the companies on request
** No data available
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1.2.1. Change in the associated gas utilization rate 
in 2011 compared to 2010

The data for 2011 show that the utilization rate increased at 
the following companies: Surgutneftegaz, Tatneft, Gazprom 
Neft, Slavneft and Lukoil; decreased at Rosneft, TNK-BP and 
Bashneft. The remaining companies were providing data for 
the fi rst time.

To increase associated gas utilization and achieve the 
target rate of 95%, the biggest oil and gas companies have 
developed and approved special programmes.

Positive trends:

Gazprom Neft: Utilization up 5.2 ppt  
The total utilization rate for associated oil gas (joint venture 
operations (“JVs”) included)8  in 2011, was 64.7%, 4.3 ppt 
higher than the 2010 rate (60.4%). Without the JVs, the 
increase was 5.2 ppt (60.4% compared to 55.2% in 2010. This 
improvement refl ects investment projects for transportation 
and utilization of associated oil gas (progress in the Noyabrsk 
and Tomsk integrated projects) as well as expansion of 
processing capacity by Company partners. The Company has 
a programme for associated oil gas utilization at subsidiaries 
of Gazprom Neft in 2012-2014, which it approved in 2011; 
the programme includes a project portfolio that will ensure 

achievement of the target utilization rate of 95% at all of the 
Company’s key assets, except remote fi elds with inherently 
negative economics, where the issue of associated gas 
utilization will be resolved through Government regulation9. In 
2014, the associated gas utilization rate at the Gazprom Neft 
fi elds in 2014 is expected to be 95%, which will enable the 
Gazprom Group overall to achieve this level as well.

Slavneft: Utilization up 3.1 ppt
Although approximately 25% of gas was fl ared in 2011 owing 
to a lack of utilization facilities and to gas processing plant 
(“GPP”) shutdowns, and the gas supply to the Nizhnevartovsk 
GPP fell by 4.3%, the Company managed to increase its 
utilization rate as planned. Hence, the rate has increased 
by 3.1 ppt in the past year, and by 12.5 ppt since 2006. The 
Company used associated gas for its own needs: boiler 
houses and heaters and power generation at stand-alone 
gas turbine power plants; it also sold gas to OOO Teploneft 
for heating a boiler house at the oil fi elds, Central Processing 
Facility-1 and the Procurement department10.

Lukoil: Utilization up 2.5 ppt
Associated gas production decreased to 7,941 million cubic 
meters in 2011, including 5,860 million cubic meters of 
marketable associated gas. The decrease in the production 
of marketable associated gas was due to a decrease in the 
company’s oil production.

8  Gazprom Neft’s JVs are Slavneft, Tomskneft, Salym Petroleum Development 
(SPD), SeverEnergiya and Messoyakhaneftegaz. http://www.gazprom-neft.
com/company/organization.php

9  Gazprom Neft Annual Report 2011, http://ir.gazprom-neft.com/fi leadmin/
user_upload/documents/shareholders_meetings/2012/GazpromNeft_
AnnualReport2011_eng_web.pdf

10  Slavneft Annual Report 2011, http://slavneft.ru/_upload/doc/Annual_
Report_2011_a.pdf
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Associated gas is used at Company fi elds, where it is injected 
to maintain strata pressure, for electricity generation at gas-
fi red generating stations, and for other production needs. 
Marketable associated gas is delivered to gas-processing 
plants and to local consumers. The Company has been 
improving its associated gas utilization year by year, achieving 
a rate of 79.3% in 2011 compared to 76.8% in 2010, 71.1% 
in 2009 and 70.4% in 2008. This increase has been made 
possible by the development of associated gas utilization 
facilities at Company fi elds, including the construction of 
compressor stations and gas pipelines. The utilization rate 
at the main Company fi elds in Western Siberia is now above 
95%. The Company is pursuing the construction of gas-fi red 
power plants at fi elds as part of a small-scale generating 
programme to further increase utilization. This reduces gas 
fl aring and gives cost savings on electricity, reducing oil 
production costs. Lukoil is implementing a programme in 
2011–2013 to increase associated gas utilization rates by 
companies in the Group. In 2011, it built or upgraded 
52 facilities at 49 fi elds as part of this programme11.

Negative trends:

Bashneft: Utilization down 1.2 ppt
In 2011, work was performed on the construction of an oil 
and gas pipeline, the introduction of a gas desulfurization 
systemm and the installation of gas metering units. However, 
the Company’s associated gas utilization rate decreased. 
In the last six years (since 2006), only limited progress has 
been achieved - 81.9% for the Company as a whole, with 
an increase in the rate of just 3.7 ppt. However, it should be 
said that at several fi elds the rate exceeds 95% thanks to 
new utilization technologies. For instance, a gas-fi red power 
plant (“GFPP”) constructed at the Kirsko-Kottynskoye oilfi eld 
in the Nizhnevartovsk District of Khanty-Mansi Autonomous 
Okug increased the associated gas utilization rate from 18% 
to 83.1% as early as the end of 2009. Since 2010, gas from 
the Lyukpayskoye fi eld has been supplied to this power plant, 
and the associated gas utilization rate at the Company’s 
West-Siberian oilfi elds has exceeded 96%. The Company 
is working hard to enhance oil recovery using associated 
gas, through the use of multiphase booster pumps for WAG 
injection at the Ilishevskoye oil fi eld, and the use of gas 
injections for attic oil recovery from depleted reef reservoirs 
of the Ishimbay Group. If the measures set out in the Target 

Programme on Enhancement of Associated Gas Utilization 
at the Bashneft Group for 2010-2013 are implemented, the 
associated gas utilization rate should increase to 95% in 
201312.

TNK-BP: Utilization down 1.8 ppt
In 2011, associated gas production amounted to 14 billion 
cubic metres, up 7%. As part of the Company’s programme 
to increase its associated gas utilization rate in 2009-2014, 
the SIBUR petrochemical holding company and TNK-BP 
signed a long-term (18-year) contract in 2010 for the supply 
of associated gas to the Nizhnevartovsk power station, 
the fi rst of its kind in the Russian oil industry. 2011 saw the 
signature of a memorandum of understanding extending 
the gas processing venture with SIBUR till 2026, as well 
as Commissioning Phase 1 of a gas turbine power plant 
(“GTPP”) at the Kamennoye oil fi eld, with an installed 
capacity of 24 MW, boosting Yugragazpererabotka’s gas 
processing capacity by 0.7 billion cubic metres. However, 
the commissioning of new fi elds with no associated gas 
utilization infrastructure is offsetting the benefi ts from these 
measures. Incremental production at new fi elds with as yet no 
associate gas utilization infrastructure and limited options for 
gas transportation led to more volumes of gas fl aring in 2011 
compared to 2010. 

In 2011, the utilization rate fell to 82.8% from 84.6% in 2010 
due to incremental greenfi eld production13.

Rosneft: Utilization down 2.6 ppt
In 2006-2009, Rosneft’s fl aring rate ranged from 33% to 
41%. Moreover, in recent years this fi gure has actually 
increased. Rosneft’s fl aring rate was 44% in 2010, and 
even higher in 2011, at 46% – 9 times the permitted level 
according to Government Resolution 7 (5%)14. Output of 
associated gas signifi cantly increased in 2011 compared to 
2010 and achieved 15.3 billion cubic meters. The utilization 
rate in 2011 fell 2.6 ppt to 53.6%, mainly because of a 
ramp-up of production at the Vankor fi eld and the lack of 
gas transportation infrastructure. As part of its Target Gas 
Programme (“TGP”) the company plans to complete the 
construction of infrastructure to deliver gas from Vankor to 
the Gazprom gas transport system in 2013, which will enable 
utilization of more than 95% of the gas produced at the fi eld. 
In addition, as part of the fi eld development plan, a gas 
reinjection system is being constructed. 

11  Information from an offi cial letter of response from the Company to a query on 
associated gas fi gures for 2011.

12  Bashneft Annual Report 2011, http://www.bashneft.com/fi les/iblock/97f/
All_1607.pdf

13  TNK-BP Sustainability Report 2011, http://www.tnk-bp.ru/upload/iblock/ad9/
sr_2011_eng.pdf

14  The calculations here and below are based on the following source:http://
www.kpmg.com/RU/en/IssuesAndInsights/ArticlesPublications/Documents/
WWF-and-KPMG-survey-eng.pdf
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As part of Target Gas Programme the following measures 
were implemented in 2011:

 • the launch of a compressor station at the Komsomolskoye 
fi eld

 • completion of construction and start of commissioning at 
the Priobskoye fi eld

 • the launch of a compressor station at the Odoptu fi eld

 • commissioning of pipelines at the Nyadeiuskoye and 
Tcherpayuskoye and fi elds

 • continuing the construction of the Vankor–
Khalmerpayutinskoye pipeline, a gas processing unit, 
and a gas compressor station as planned to Gazprom’s 
transportation system. In addition a gas reinjection system 
is being constructed.

Following measures taken in 2011, the utilization rate at 
Severnaya Neft and Sakhalinmorneftegaz will be 95% in 2012 
and will also increase at Yuganskneftegaz and Purneftegaz. 
Yuganskneftegaz plans to fi nish the construction of gas 
pipelines at fi elds in Pravdinsk district and the construction of 
a gas transportation system at the Ugut-Kinyaminsk group of 
fi elds in 2012, and to expand its transportation system for gas 
from fi elds in the Maysky region. In 2012, Purneftegaz plans 
to fi nish the construction of a booster compressor station at 
the Kharampur fi eld for injecting associated gas for temporary 
storage. Completion of Target Gas Programme facilities in 
2013-2014 will enable a 95% utilisation rate at Vankorneft, 
Krasnodarneftegaz and Rosneft as a whole from 201415. 

15  Information from an offi cial letter of response from the Company to a query 
on associated gas fi gures for 2011Rosneft Annual Report 2011, http://www.
rosneft.com/attach/0/58/80/rosneft_go_2011_eng_gaap_web.pdf
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CONCLUSIONS

In assessing the trend in associated gas production at Russia’s biggest oil and gas companies, it is worth noting that it 
has been gradually increasing for several years. The utilization rate remains around 75% (at 75.4% in 2011 compared to 
75.9% in 2008). This trend can be put down to the following key factors:

1)  The continuing growth in oil 
production, primarily due to the 
development of fi elds in Eastern 
Siberia that do not have the 
infrastructure for associated gas 
utilization and transportation

2)  The increase in the gas factor 
at Russian oil fi elds, notably in 
Western Siberia, the biggest oil-
producing region, which accounts 
for roughly 60% of the country’s 
total oil output (in six years the 
gas factor has increased by 9% in 
Russia as a whole and by 11.2% in 
Western Siberia)

3)  The start of active production at 
the Vankor oil fi eld, the biggest 
fi eld under development in Eastern 
Siberia16.

16  Offi cial website of the Ministry of Energy of the Russian Federation, http://minenergo.gov.ru/activity/oilgas/state_oil_industry_in_2009.php (in Russian)
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AN ACTUAL EXAMPLE: THE VANKOR FIELD

The Vankor oil and gas condensate 
fi eld is the largest to be discovered 
and brought online in Russia in the 
last 25 years. Vankor is situated in the 
northern part of Eastern Siberia in the 
Turukhansk district, of Krasnoyarsk 
Krai, some 142 km from the town of 
Igarka. The fi eld covers an area of 416 
sq km. Current recoverable reserves 
in the State Register as of 1 January 
2012 stand at 461.126 million tonnes 
of oil and 165.661 billion cubic metres 
of gas.

The Vankor fi eld is being developed 
by Rosneft’s upstream subsidiary 
Vankorneft. Vankor is Rosneft’s largest 
project and one of the largest in Russia 
today. Commercial production began at 
the deposit in August 2009. Work is still 
ongoing to construct the main facilities 
at the fi eld, including the Central Oil 
Treatment Facility, which will play 
an integral role in fulfi lling the 2012 
business plan. 

Oil is transported through the 556 km 
Vankor – Purpe trunk pipeline. The 
fi eld is one of the key sources of oil for 
the Eastern Siberia – Pacifi c Ocean 
(ESPO) pipeline.

Over 12.7 million tonnes of oil were 
produced at the fi eld in 2010, a fi gure 
that increased to 15 million tonnes in 

2011. In 2012 oil production is planned 
to reach 18.001 million tonnes17.

The Vankor development project 
provides for maximum use of 
associated petroleum gas in the fi eld’s 
production cycle. The gas (more than 
1 billion cubic metres per year) will 
mainly be consumed by a gas turbine 
plant. In order to maintain the reservoir 
pressure, 2.5 billion cubic metres of 
associated gas will be re-injected 
annually. There are plans to deliver 
up to 5.6 billion cubic metres per year 
to Gazprom’s transportation system. 
In order to ensure safe disposal of 
process gas, a closed system unique 
within Russia has been constructed 
at the Vankor project. It has no fl are, 
and gas is combusted within a special 
closed chamber. Such systems 
remove 99.9% of gaseous carcinogens 
and may be used even in densely 
populated areas18.

The Vankor project has also involved 
constructing over 150 kilometres of 
infi eld pipelines, 60 kilometres of gas 
pipelines, around 100 kilometres of 
motorways, 700 kilometres of power 
transmission lines, a crude oil tank 
farm with a capacity of over 140,000 
cubic meters. Oil is delivered for export 
along both western (around 40%) 

and eastern (around 60%) routes via 
an 820-mm pipeline from Vankor to 
Purpe in Yamal-Nenets Autonomous 
District, where it enters the Transneft 
system. Vankor will become the main 
source of oil supplies to China via the 
Eastern Siberia-Pacifi c Ocean (ESPO) 
pipeline19.

The scale and rate of development 
of the Vankor fi eld are in many ways 
exceptional for Russia in the past 25 
years. At the same time, the project has 
created a problem of associated gas 
fl aring. Of the Russian oil companies 
who are the biggest fl arers, Rosneft 
is the only one where both production 
and fl aring of associated gas have 
increased rapidly in recent years: 
whereas it fl ared 3.5 to 4.0 billion cubic 
metres a year in 2006-2009, it fl ared 
6 billion cubic metres in 2010, and 
7 billion cubic metres in 2011. Hence, 
Rosneft fl ares signifi cantly more gas 
than the other Russian oil companies 
(TNK-BP, Lukoil and Gazprom Neft, for 
which the 2010-2011 fi gures ranged 
from 1.7 to 2.4 billion cubic metres 
a year), and very much more than 
Surgutneftegaz, which fl ares less 
than 0.5 billon cubic metres a year. 
Rosneft’s fl aring rate is 9 times the 
5% target. 

17 Rosneft’s offi cial website,  http://www.rosneft.com/news/news_in_press/28032012.html (in Russian)
18 Rosneft’s offi cial website,  http://www.rosneft.com/news/today/21082009.html
19  Rosneft’s offi cial website http://www.rosneft.com/Upstream/ProductionAndDevelopment/eastern_siberia/vankorneft/
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Associated gas fl aring, 
Vankor fi eld

Source: http://www.geolocation.
ws/v/P/61701465/-burning-of-associated-
gas-vankor-torch-/en

Источник: ИТЦ «СканЭкс»

A SPOT-4 image taken on 
13 February 2009 shows 9 
working associated gas fl ares. 
The stronger fl ares have smoke 
plumes.
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The following images, taken on different dates, show an increase in fl aring.

LANDSAT-5 (left to right: 25 September 2010, 24 June 2011, 14 September 2011)

Source: ScanEx

According to Company data, the 
decrease in utilization is due to the 
increase in associated gas production 
at the Vankor fi eld, which has no gas 
transport infrastructure. 

In 2006, Rosneft began implementing 
a Target Gas Programme (“TGP”). 
As of 23 May 2012, it had spent 72 
billion RUB on these measures. The 
main components of the TGP will 

be completed in 2013, which will 
enable a utilization rate of at least 
95% at Vankorneft and Rosneft 
overall from 2014. In 2011, Rosneft 
spent 25.4 billion RUB on the TGP, 
performing measures including the 
follow at the Vankor fi eld: continuing 
the construction of the Vankor–
Khalmerpayutinskoye pipeline, the 
second phase of a gas processing 

unit, and the third phase of a gas 
compressor station as planned.

Despite the TGP measures, Rosneft’s 
utilization rate has fallen owing to the 
increase in output at Vankor. This 
is a cause of particular concern to 
environmental organisations, who will 
continue to monitor the situation and 
take measures to ensure the problem 
is tackled as soon as possible.
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The Kharyaga fi eld, NAO
The Kharyaga oil fi eld is being developed under a Production 
Sharing Agreement (“PSA”), signed in 1995 for a 29-year term 
extendible to 33, effective from 12 February 1999.

The Kharyaga fi eld was discovered in 1970. Part of the 
Timan-Pechora basin, it is located in Nenets Autonomous 
Okrug in northwest Russia, 60 km north of the Arctic Circle, in 
a permafrost area. Oil production at the fi eld began in 1999. 
The fi eld is being developed in phases in accordance with the 
PSA. The development licence for the fi eld is held by Total 
Exploration and Production Russia.

Satellite data monitoring

Associated gas utilisation very much depends on the size 
of the oil fi elds and the state of the infrastructure. Moreover, 
fl aring statistics for small fi elds are often extremely unreliable, 
if not non-existent. To obtain objective information on 
fl aring, satellite data are used. The ScanEx Research 
and Development Center uses satellite image processing 
technology that makes it possible to monitor fl aring volumes at 
individual fi elds and to distinguish fl ares from forest fi res and 
other sources of heat and light.  In particular, fl aring has been 
monitored at the Kharyaga fi eld as part of a pilot project with 
WWF Russia. 

The use of SPOT-4 satellite images makes it possible to 
identify fl aring with a high degree of certainty and to assess 
the rate of combustion by comparing images taken at different 
times. 

1.3. A regional overview: associated gas 
trends in various Russian regions

1.3.1. Associated gas fl aring in Nenets 
Autonomous Okrug (NAO)

 

AN ACTUAL EXAMPLE:
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Images of the Kharyaga oil fi eld 
over time

Part of a SPOT-4 image. Image date: 
24 July 2009. 

This SPOT-4 image, taken on 24 July 
2009, shows 8 defi nite fl ares, and 3 
(weaker) possible ones. The stronger 
fl ares have clear smoke plumes.

Source: ScanEx data

Part of a SPOT-4 image. Image date: 
19 February 2010 

This shows a strong fl are with a smoke 
plume.

This SPOT-4 image, taken on 19 
February 2010, shows 15 defi nite fl ares, 
and 3 (weaker) possible ones.

Source: ScanEx data
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Part of a SPOT-4 image. Image 
date: 19 February 2010

The image shows two fl ares: 
one strong (high-pressure) and 
one weak (low-pressure).

This SPOT-4 image, taken on 
28 May 2011, does not show 
an increase in the number of 
defi nite fl ares, but does show 
an increase in the rate of 
combustion at some fl ares.

Part of a SPOT-5 image (left), image date: 24 July 2009. This shows a fl aring facility and a burning fl are (circled in yellow). 
Part of a SPOT-4 image (right), image date: 23 June 2011.

Source: ScanEx data

A comparison of images taken on 
different dates clearly shows an 
increase in the number of fl ares. Thus, 

Earth remote sensing (“ERS”) recorded 
8 fl ares in 2009 and 15 in 2010. A 
comparison of the strength of the fl ares 

(the area illuminated in the images) in 
2010 and 2011 shows that combustion 
volumes have increased.

Source: ScanEx data
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1.3.2. Associated gas fl aring in Krasnoyarsk Krai

The following fi gures, from Rosprirodnadzor’s Krasnoyarsk 
Krai offi ce, show the total associated gas production and 
fl aring by companies operating in Krasnoyarsk Krai in 2009-
2011:

Year
Associated gas 

production (million 
cubic metres)

Associated gas 
fl aring (million 
cubic metres)

2009 457.27 429.03 

2010 3,508.441 3,456.378 

2011 4,087.954 4,025.184 

This information is based on the results of inspections 
of the oil producers. Four companies (ZAO Vankorneft, 
OAO East-Siberian Oil and Gas Company, OOO Slavneft-
Krasnoyarskneftegaz and OOO Taimura) produce oil in 
Krasnoyarsk Krai, in various amounts.

Since 2009, there has been a sharp rise in oil production, 
while the fl aring rate has remained stable, with practically all 
the associated gas produced being fl ared; in 2011, the fl aring 
rate was 98.5%. 

4. Associated gas production and fl aring in Krasnoyarsk Krai in 2009-2011.

Source: A letter from Rosprirodnadzor’s Krasnoyarsk Krai offi ce in response to
query from the PRESS-LINE news agency on associated gas utilization, dated 
25 July 2012

The situation in the “new” regions is getting worse, as 
fi elds are being put into operation before anything has 
been done about the fl aring, and investment in production 
and development substantially exceeds investment in gas 
processing. On the other hand, traditional oil producing 
regions, such as Khanty-Mansi Autonomous Okrug, are taking 
action to reduce fl aring. Thus, the biggest fl arers at present 
are the “new” oil producing regions (in 2011, the fl aring rate 
was 98.5% in Krasnoyarsk Krai, compared to 14.7% in 
Khanty-Mansi Autonomous Okrug).

1.3.3. Associated gas fl aring in Khanty-Mansi 
Autonomous Okrug

Khanty-Mansi Autonomous Okrug (“KhMAO”) is one of the 
world’s most important oil-producing regions, and the heart 
of Russia’s oil and gas industry. Oil and gas make up almost 
90% of the region’s industry, and this leads to environment 
problems, including associated gas fl aring20.

In 2010, the target programme “Ensuring the environmental 
safety of Khanty-Mansi Autonomous Okrug - Yugra in 2011-
2013”21 was approved. The fi rst year of this programme has 
produced the following results:

20  A. M. Amirkhanov: “On environmental monitoring activities and environmental problems in the oil and gas industry”http://rpn.gov.ru/sites/all/fi les/documents/
doklady/doklad_hmao-yugra.doc Offi cial website of the Federal Supervisory Natural Resources Management Service (Rosprirodnadzor)

21  Target programme 248-p, “Ensuring the environmental safety of Khanty-Mansi Autonomous Okrug - Yugra in 2011-2013”, 9 October 2010.
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5. Associated gas utilisation in Khanty-Mansi Autonomous Okrug-Yugra (million cubic metres)

Source: Rosprirodnadzor, A. M. Amirkhanov: “On environmental monitoring activities and environmental problems in the oil and gas industry”http://rpn.gov.ru/sites/
all/fi les/documents/doklady/hmaoprezentaciya.pptx

According Rosprirodnadzor, 5.368 billion cubic metres of 
associated gas was fl ared in 2011, and 31.236 billion cubic 
metres utilized, and the fl aring rate in KhMAO-Yugra was 
14.7%. It should be noted that data collection, recording and, 
therefore, accuracy, remain a problem. For example, in 2011 
just 48% of the fl aring facilities had equipment for measuring 
associated gas volumes. 

The main areas of associated gas utilization in 2011 were 
supplies to GPPs (the biggest share, 63.7%), power 
generation at GTPPs and SRPSs (12.9%), and the producers’ 
own needs (5.8%). 

Together, Lukoil, Surgutneftegaz, Yuganskneftegaz and 
TNK-BP account for 99.5% of the oil produced in KhMAO. 
According to Rosprirodnadzor, only Surgutneftegaz met the 
target 95% utilization rate in 2011. The others are forecast to 
achieve it in 2014.

6. Associated gas utilization rates in 2011-2014. 

Source: Rosprirodnadzor, A. M. Amirkhanov: “On environmental monitoring activities and environmental 
problems in the oil and gas industry”http://rpn.gov.ru/sites/all/fi les/documents/doklady/hmaoprezentaciya.
pptx
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In 2011, the companies continued building facilities to 
reduce associated gas fl aring. The length of gas pipelines 
constructed increased, while the number of facilities for the 
producers’ own needs, compressor stations, gas turbine 
power plants, gas-fi red power plants and mini-GPPs fell. The 
biggest obstacles to tackling fl aring come at remote fi elds with 
poor infrastructure.

Hence, despite a range of measures: (the establishment of 
a target fl aring limit of 5% from 2012, requirements for oil 
producers to reduce associated gas fl aring or production, 
and measures taken by the companies themselves), fl aring 
remained a problem in 2012. The steps required to reduce 
fl aring include: development, and confi rmation in the okrug’s 
budget and tax legislation, of government support measures 
to encourage investment and develop oil and gas producers 
and refi ners in the okrug; development and confi rmation of 
tax incentives for small businesses dealing in the recovery, 
refi nement and transportation of associated gas. 

7. Construction by oil companies of facilities to 
increase associated gas utilization in KhMAO 
in 2009-2011 (actual). 

Source: Rosprirodnadzor, A. M. Amirkhanov: 
“On environmental monitoring activities and 
environmental problems in the oil and gas 
industry”http://rpn.gov.ru/sites/all/fi les/documents/
doklady/hmaoprezentaciya.pptx
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The 17th session of the Conference of the Parties to the 
United Nations Framework Convention on Climate Change 
and the 7th session of the Conference of the Parties serving 
as the meeting of the Parties to the Kyoto Protocol took place 
on 28 November - 9 December 2011 in Durban, South Africa. 

Presidential Adviser and Special Presidential Envoy on 
Climate Change Alexander Bedritsky, the head of the Russian 
delegation, said “the Kyoto Protocol in its current form – i.e. 
without the participation of key emitters – neither resolves the 
problems of global warming, nor ensures meeting the global 
two-degree target, nor provides for environmental integrity.” 
This is illustrated by data from the International Energy 
Agency, according to which 41% of global emissions in 2009 
came from two countries not bound by the Kyoto Protocol. 

For this reason, Russia will not take on quantitative 
obligations in the second commitment period of the Kyoto 
Protocol. However, Mr Bedritsky stressed the need for 
universal and comprehensive climate regulation and to focus 
on producing a new global agreement on climate change for 
the post-2012 period, to cover all countries without exception. 
Russia also announced that after 2012 it will begin carrying 
out its declared obligations to reduce man-made emissions by 
15-25% from 1990 levels by 2020, and will at the same time 
continue efforts to reach a global agreement. Mr Bedritsky 
also noted that the Kyoto mechanisms are being implemented 
in full, and that Russia will meet its obligations for the fi rst 
commitment period by 201323.

The Kyoto mechanisms were introduced in Russia in 2010, 
when Sberbank, acting as a carbon credit broker, held two 
Joint Investment (“JI”) project tenders. In 2010, 33 JI projects 
were approved, including 9 aimed at reducing associated 
gas fl aring. In August 2011, a third tender was held, to select 

The Kyoto Protocol and 
Joint Implementation 

Projects

2. 

“...ggreeenhousee gass eemmisssioons iinn Ruusssiiaa wwilll bbe 
cutt bby 225% by 22020 reellatiivee too 1999900. WWee eexxppecct 

otheer r coountrries tto takke ssimmilaarlyy aacttivve mmmeeaassuurees 
in thhis regaard. WWe aaree ppreepaareedd too bbecoommmee ppaart 
off a gloobal agreeemeentt onn thhis issssuue wwithh ‘‘gllobbaal’ 

beiingg thhe opperattive wwoorrd hherre,, siiinccee wwee wwwaantt aall 
coounntriies too parrticippattee, nnott juust seevverrall lleeaaddinng 

eeconnooommieess.” 
Russian Prime Minister Dmitry Medvedev at the third 

session of the plenary meeting of the Rio+20 UN 
Conference on Sustainable Development on 

21 June 201222

  Offi cial website of the government of the Russian Federation, http://
government.ru/eng/docs/19427/

23  Offi cial website of the president of the Russian Federation http://eng.state.
kremlin.ru/face/3201
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JI projects compliant with Article 6 of the Kyoto Protocol. 70 
applications were received, in the following sectors: energy 
(35), industrial processes (24) and waste (11). In 2011, three 
JI projects were approved, including one aimed at effective 
associated gas utilization24. In 2012, the fi nal year of the 
fi rst commitment period of the Kyoto Protocol, 72 JI projects 
were approved25, including 15 on associated gas utilization26. 
In total, 108 JI projects have been approved in Russia 
since 201027 including 25 aimed at enhancing associated 
gas utilization, with total emission reductions expected of 
118,775,628 t СО2 equivalent.

24  Russian Ministry of Economic Development orders 722 (9 December 2011) 
and 768 (27 December 2011)

25 As of 30 September 2012

26  Russian Ministry of Economic Development orders 20 (20 January 2012), 
112 (12 March 2012),131 (16 March 2012), 211 (13 April 2012) and 277
(16 May 2012)

27 As of 30 September 2012

8. The total number of JI projects approved in Russia, 
and the number of JI projects relating to associated 
gas utilization

Source: The Ministry of Economic Development order “On confi rmation of the list 
of projects being performed in accordance with Article 6 of the Kyoto Protocol to
the United Nations Framework Convention on Climate Change”
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According to Sberbank’s website, some JI projects have yet 
to be approved by the other party; of those that have been, 
the foreign investors are companies from Switzerland, the 
Netherlands, the UK, France and Japan. 

Worldwide, interest in the Kyoto mechanisms continues to 
grow. According to the UNFCCC JI website, 116 Track 1 JI 
projects were registered globally in 2011 and 154 in 2012, 
including 24 and 57 respectively in Russia28.

9. Number of registered Track 1 JI projects worldwide 
and in Russia at last update 

Source: Offi cial website of the United Nations Framework Convention on Climate Change, http://ji.unfccc.int/JI_Projects/ProjectInfo.html

10. Total number of registered Track 1 JI projects at 
last update (30 September 2012) 

28 As of 30 September 2012.

Demand for carbon credits is driven mainly by the demand from 
national carbon regulation systems, primarily in the EU and 
Japan. Carbon fi nancing not only provides funds for upgrading 
technology, but also help to protect the environment. Proceeds 
from implementing JI projects can be re-invested in new 
upgrading projects, including ones related to environmental 
protection, such as projects to repair long-term environmental 
damage.

An important factor in Kyoto implementation in Russia is that the 
JI projects support technological upgrades being performed and 
invested in by Russian companies.

Despite signifi cant interest in JI projects from Russian 
businesses, Russia will cease implementing the economic 
mechanism of the Kyoto Protocol in its present form in 2012. 
Given Russia’s intention to continue its involvement with the 
climate negotiations and the JI projects, it is possible that the 
economic mechanism may be implemented in a different form in 
the future.
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No. Investor/
applicant

Information on the project/
application

Project/application status Project approval 
decision by 
the other Party  

Total emission 
reductions 

expected (t СО2

equivalent).

Implementa-
tion period  

1 OAO Samotlor-
neftegaz

SNG gas gathering, project 
documentation

Approved by Ministry of 
Economic Development Order 
326 
(23 July 2010)

Approved, 
France, decision 
on approval

846,246 2009−2012

2 OAO Gazprom 
Neft

Yety-Purovskoe Oil fi eld 
Associated gas recovery and 
Utilization project

Approved by Ministry of 
Economic Development Order 
326 (23 July 2010)

Approved, 
Japan

3,109,867 2009−2012

3 OAO Rosneft Oil 
Company

Associated Gas Recovery Project 
for the Komsomolskoye Oil Field

Approved by Ministry of 
Economic Development Order 
326 (23 July 2010)

- 4,000,000 2010−2012

4 OAO RITEK Utilization of Associated 
Petroleum Gas at the Vostochno-
Perevalnoye Oil Field

Approved by Ministry of 
Economic Development Order 
326 (23 July 2010)

Approved, 
Switzerland

311,610 2008−2012

5 OAO RITEK Utilization of Associated Petroleum 
Gas at the Sredne-Khulymsk Oil 
Field

Approved by Ministry of 
Economic Development Order 
326 (23 July 2010)

Approved, 
Switzerland

526,114 2008−2012

6 OAO SIBUR 
Holding

Yuzhno Balyksky associated gas 
recovery project (Phase 1) 

Approved by Ministry of 
Economic Development Order 
326 (23 July 2010)

Approved, UK 740,000 2009−2012

7 OAO Rosneft Oil 
Company

Associated Petroleum Gas 
Recovery for the Kharampur oil 
fi elds of Rosneft

Approved by Ministry of 
Economic Development Order 
709 (30 December 2010)

- 1,500,000 2011−2012

8 OAO RITEK Utilization of Associated Petroleum 
Gas at the Sergino Oil Field

Approved by Ministry of 
Economic Development Order 
709 (30 December 2010)

Approved, 
Switzerland

107,876 2009−2012

9 OAO SIBUR 
Holding

Yuzhno Balyksky associated gas 
recovery project (Phase 2)

Approved by Ministry of 
Economic Development Order 
709 (30 December 2010)

Approved, UK 7,157,239 2009−2012

10 OAO 
Surgutneftegaz

Construction of gas turbine 
power plants for utilization of 
associated petroleum gas at 
thirteen oilfi elds developed by 
OJSC Surgutneftegas in Khanty-
Mansiysk Autonomous Okrug, 
Russian Federation

Approved by Ministry of 
Economic Development Order 
722 (9 December 2011)

Approved, UK 8,334,300 2008−2012

11 OOO Gazprom 
dobycha 
Urengoy

Associated petroleum gas 
utilization at the Urengoy oil-
gas condensate fi eld, Russian 
Federation

Approved by Ministry of 
Economic Development Order 
20 (20 January 2012)

- 6,159,242 2009−2012

12 OAO Rosneft Oil 
Company

Associated petroleum gas 
fl aring reduction and electricity 
generation at the Khasyrey oil fi eld

Approved by Ministry of 
Economic Development Order 
112 (12 March 2012)

Approved, 
Netherlands

711,277 2008−2012

13 OAO Rosneft Oil 
Company

Associated petroleum gas 
recovery at Priobskoe oil fi eld of 
Rosneft

Approved by Ministry of 
Economic Development Order 
112 (12 March 2012)

Approved, 
Netherlands

3,900,810 2008−2012

List of approved projects in Russia aimed at enhancing associated gas utilization

The units of measurement in the “Total emission reductions expected (t СО2 equivalent” column have been corrected).

Source: Sberbank’s offi cial website, http://www.sbrf.ru/moscow/ru/legal/cfi nans/sozip/ (in Russian).
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No. Investor/
applicant

Information on the project/
application

Project/application status Project approval 
decision by 
the other Party  

Total emission 
reductions 

expected (t СО2  
equivalent).

Implementa-
tion period  

14 OAO 
Gazpromneft-
NNG

The utilization of associated 
petroleum gas (APG) of the 
Sugmut oilfi eld JSC Gazpromneft-
Noyabrskneftegaz taking into 
account the effective use of APG 
of the Romanovo oilfi eld

Approved by Ministry of 
Economic Development Order 
112 (12 March 2012)

Approved, 
Switzerland

2,710,960 2008−2012

15 OAO 
Gazpromneft-
Noyabrsk-
neftegaz

The utilization of associated 
petroleum gas of the Yarayner 
oilfi eld of JSC Gazpromneft-
Noyabrskneftegaz

Approved by Ministry of 
Economic Development Order 
112 (12 March 2012)

Approved, 
Switzerland

1,242,214 2008−2012

16 OOO Perm-
neftegaz-
pererabotka

Utilization of associated petroleum 
gas from the Verkhnekamsk oil 
fi elds, Permneftegazpererabotka 
LLC, Perm, Russian Federation

Approved by Ministry of 
Economic Development Order 
112 (12 March 2012)

- 379,189 2011−2012

17 ZAO Yugra Gas 
Processing

Utilization of Associated Petroleum 
Gas from Zapadno-Salymskoe 
and Nizhne-Shapshinskoe oil 
fi elds, Khanty-Mansiysk Yugra 
autonomous district Region, 
Russia

Approved by Ministry of 
Economic Development Order 
131 (16 March 2012)

- 738,402 2010−2012

18 OOO 
Naryanmar-
neftegaz

Purifi cation of associated 
petroleum gas for subsequent 
use at the Yuzhnoye Khylchuyu 
fi eld, OOO Naryanmarneftegaz, 
Russian Federation

Approved by Ministry of 
Economic Development Order 
211 (13 April 2012)

- 1,615,111 2009−2012

19 OAO 
Nizhnevartovsk 
Oil and Gas 
Producing 
Enterprise

Gathering of associated petroleum 
gas at Khokhryakovskoye fi eld

Approved by Ministry of 
Economic Development Order 
277 (16 May 2012)

- 3,105,001 2008−2012

20 OOO Irkutsk Oil 
Company

Associated petroleum gas 
utilization at the Yarakta fi eld, 
Irkutsk Oblast, Russia

Approved by Ministry of 
Economic Development Order 
277 (16 May 2012)

Approved, 
Netherlands

588,349 2011−2012

21 OAO 
Surgutneftegaz

Construction of gas piston 
power plants for utilization of 
associated petroleum gas at 
thirteen oilfi elds developed by 
OJSC Surgutneftegas in Khanty-
Mansiysk Autonomous Okrug

Approved by Ministry of 
Economic Development Order 
277 (16 May 2012)

- 679,153 2008−2012

22 OAO 
Surgutneftegaz

Associated petroleum gas 
utilization at the Talakan oil and 
gas condensate fi eld, Russian 
Federation

Approved by Ministry of 
Economic Development Order 
277 (16 May 2012)

- 2,333,572 2010−2012

23 OAO Gazprom 
Neft

Effi cient utilization of associated 
petroleum gas at Salym oilfi elds, 
Tumen oblast, Russian Federation

Approved by Ministry of 
Economic Development Order 
277 (16 May 2012)

- 2,309,581 2008−2012

24 OAO TNK-BP 
Management

Utilization of associated petroleum 
gas at the fi elds of Companies of 
TNK-BP Group, Orenburg oblast

Approved by Ministry of 
Economic Development Order 
277 (16 May 2012)

- 3,852,922 2008−2012

25 OAO TNK-BP 
Management

Utilization of associated petroleum 
gas at the fi elds of Companies of 
TNK-BP Group, Western Siberia

Approved by Ministry of 
Economic Development Order 
277 (16 May 2012)

- 61,816,593 2008−2012
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At present, efforts to tackle the fl aring problem are being 
hampered by various factors, including: 

 • a lack of transparency and of reliable data

 • a weak regulatory and legal framework

 • a lack of measuring equipment at fl aring facilities

 • a lack of infrastructure needed to achieve the target 
utilization rate of 95%, primarily at small and remote fi elds, 
as well as at fi elds in new oil producing regions, particularly 
in Eastern Siberia.

Tackling the fl aring problem requires a comprehensive 
approach facilitating the creation of conditions for implementing 
investment projects such as equipping oil fi elds with the 
necessary measuring equipment, the construction of refi ning 
facilities, and associated gas storage and transportation. 

Actions that might contribute to overcoming the problem include 
the following legislative measures: 

 • Confi rmation of a common glossary of terms: “associated 
gas”, “associated gas use”, “associated gas utilization”, 
“associated gas recovery”, “associated gas production”, 
“associated gas fl aring”, “fl aring facility” and other terms 
used in associated gas production, transportation, refi ning, 
fl aring and use

 • Confi rmation of the environmental safety requirements for 
fl aring facilities: fl aring rate, location, and emissions limits 
for atmospheric pollutants produced by fl aring

 • Confi rmation on behalf of state authorities of constituent 
members of the Russian Federation of their powers 
regarding the mandatory monitoring and control of the 
level of associated gas production, utilization and fl aring, 
the implementation of oil and gas company associated 
gas utilization programmes, and the performance of oil 
producers’ licence obligations

 • Development and confi rmation of a proposal to improve 
Russia’s system of associated gas monitoring, including 
the use of satellite monitoring/ERS

 • Confi rmation of regulations making it mandatory to 
specify the 5% maximum associated gas fl aring rate 
for each mineral licence block in the project documents 
for the development of hydrocarbon deposits and in the 
licence agreement terms. In addition, the technical design 
document for the development of the deposits should 
specify mandatory fl aring reduction deadlines and rates 
and a rationale for the fl aring rate.

 • Confi rmation of the regulations obliging companies to 
develop medium- and long-term associated gas utilization 
programmes for mineral licence blocks

 • Confi rmation of the regulations prohibiting the introduction 
of new fi elds without installing equipment to measure oil 
and associated gas production that meets the requirements 
of applicable norms, rules, regulations and standards, and 
of the regulations prohibiting operations at fi elds without an 
appropriate system for instrument recording of the volumes 
of associated gas produced, used and fl ared

 • Confi rmation of the introduction of weighting factors for 
calculating payments for emissions of harmful substances 
produced in associated gas fl aring for volumes above the 
5% target rate

 • Creation of inter-agency Coordinating Councils 
synchronise data recording and monitor companies’ 
implementation of associated gas utilization programmes

 • Creation of a database, and confi rmation of the regulations 
on mandatory information and analytical support for 
associated gas utilization, including on the volumes of 
associated gas produced, used and fl ared, broken down by 
region and by company

 • Development and confi rmation of rules on the procedures 
for measuring the quantity of associated gas produced 
and fl ared and on determining the associated gas loss 
in the system of hydrocarbon extraction, recovery and 
processing, and of requirements for the performance of 
associated gas utilization monitoring

Measures to overcome 
the problem

3. 
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 • Creation of a database of equipment and technologies 
developed for associated gas processing, in order to 
promote innovative solutions. 

As incentives:
 • Development and confi rmation of options for reducing 

payment obligations for environmental damage by setting up 
environmental protection facilities – in particular, inclusion of 
associated gas utilization facilities in the list of environmental 
protection measures, expenses on the performance of which 
may be deducted from payments for environmental pollution 

 • Provide preferential terms for fi elds under pilot production 
and at the initial stage of commercial development, and for 
small and medium-sized fi elds in regions with harsh natural 
and climatic conditions and/or poor transport and energy 
infrastructure.

 • Development and confi rmation of proposals on tax 
concessions for mining and exploration companies 
developing, producing and putting into operation innovative 
associated gas utilization equipment 

 • Development and adoption of incentives to ensure that 
associated gas is preferentially supplied to the main gas 
pipeline system

 • Expansion of the practice of providing grant support to 
research into tackling fl aring

 • Creation of conditions for the use of international 
mechanisms to obtain additional fi nancing for associated gas 
utilization projects.
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Actual examples of 
successful associated 

gas utilization measures

4. 

4.1. The Russian context: associated gas-fi red 
power plants29

According to data from analysers, the associated gas-fi red 
power plants currently operating in Russia have a total 
capacity of 1.6 GW. The construction of local power generating 
facilities to meet on-site needs, reduce energy costs and 
enhance energy reliability has been one of the main areas of 
development in the domestic energy industry. 

Associated gas utilization is a challenge faced by all oil 
companies. The main options for meeting it are:

 • Processing the gas on site to produce the following 
products:

 -   dry gas

 -   natural gas liquids (NGLs)

 -   liquefi ed petroleum gases (LPGs)

 -   stable natural gasoline (SNG)

 • Flaring processed associated gas

 • Reinjection of the associated gas and mixtures based 
thereon into the reservoir to enhance oil recovery

 • Processing the gas and supplying it via compressor 
stations to a main gas pipeline

 • Construction of small generators to produce heating and 
electricity

 • Where the volumes of associated gas are signifi cant and 
stable, it may be used as a fuel for large power plants 
to produce electricity for the fi eld’s own needs and for 
subsequent sale to the grid. 

In analysing the technical and economic indicators for the 
different options, it is important to bear in mind the capital 
investment, operating costs and other indicators, taking account 
of the total operating life of the fi eld. The optimum use for the 
associated gas very much depends on the size of the fi eld. 

It should be noted that most of the fi elds are in regions that are 
not connected to the electricity grid or the gas pipeline system 
and have seasonally restricted logistics (ice roads or transport 
by water in the navigation period). This signifi cantly increases 
expenditure on the gas processing infrastructure and the 
transport costs for the end product.

The construction of associated gas fl aring facilities and motor 
fuel and methanol production facilities at hard-to-reach fi elds 
is not usually considered owing to its unprofi tability and the 
diffi culties of storing and transporting the end products. In fact, 
for small and remote oil fi elds not connected to the electricity 

29  This section is based on material provided by Zvezda-Energetika, http://www.
energostar.com/solutions/gas_utilization.php
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grid, the use of associated gas to produce heating and electricity 
at gas-fi red power plants is one of the most effective method 
of utilization. With electricity and diesel fuel costs continually 
increasing and making up an ever-greater share of the cost of 
production, using associated petroleum gas as a fuel makes 
economic sense. 

Associated gas processing is complex and highly technical. For 
stable operations of an associated gas-fi red GPPP or GTPP, 
there must be a highly effective system for processing (purifying 
and drying) the gas, as associated gas often has high levels of 
hydrogen sulfi de, heavy hydrocarbons and water. Impurities 
and unstable associated gas pressure are also a problem. 
The choice of the type of power plant should be based on the 
following factors: gas piston power plants cost less initially than 
gas turbine ones, but are often much more expensive to run 
owing to the more stringent requirements regarding the level of 
heavy hydrocarbon fractions and sulfur.

The design of the GTPP or GPPP depends mainly on the 
required capacity and the nature of demand at the fi eld. 
Constructing a high-capacity GPPP/GTPP using a greater 
quantity of utilized associated gas makes sense if some of the 
electricity is sold to third parties.

The construction of a GTPP or GPPP at a fi eld is a complex 
task that requires numerous factors to be taken into account: 
the composition of the gas and the gas processing system, the 
operating hours of the main facilities at the fi eld, the nature of the 
demand, the reserve capacity, etc. Therefore, most plants built 
are integrated projects, including basic, reserve and emergency 
generating equipment, gas processing systems, power delivery 
systems, safety systems and an integrated control system. 
Only such an approach can guarantee that the power plant will 
operate properly and provide power as and when required at the 
fi eld.

Some actual examples of successful projects are given below:

Implemented by Zvezda-Energetika 
Customer: RITEK  
Electric power: 15 MW (7.5 MW+7.5 MW) 
Number of engines: 10 
Fuel: associated gas 
Mode: continuous  
Year of delivery: 2005-2009
Location: Sredne-Khulymskoe fi eld

Implemented by Zvezda-Energetika 
Customer: OOO Baiteks
Electric power: 1.8 MW 
Number of units: 1
Fuel: associated gas 
Year of delivery: 2011
Location: Baytugan fi eld
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Globally, Norway is among the top ten oil exporters and the 
top three gas exporters. Norwegian gas exports contribute to 
almost 20 % of European consumption31. The producing fi elds 
in Norway are located on the continental shelves of three 
seas: the North Sea, the Norwegian Sea and the Barents Sea.

Environmental and climate considerations have formed 
an integral part of Norwegian petroleum activities since oil 
production began on the Norwegian continental shelf. The 
government has elaborated a comprehensive program 
to ensure environmental protection during all phases 
of petroleum activity: from licensing, exploration, and 
development up to the fi nal phase of production. 

Petroleum sector emissions generally come from fl ue gas 
arising from natural gas combustion in turbines, gas fl aring 
and diesel combustion. According to Norwegian Petroleum 
Directorate data, gas fl aring made up around 11 % of total 
CO2 emissions from petroleum activities in 2010, while natural 

gas combustion in turbines represented the largest share of 
CO2 emissions (78.9 %)32.

Norway has always paid great attention to gas fl aring and to 
emissions, which is refl ected in a clear “no fl aring” stance and 
in comprehensive legislation. The law on petroleum activities 
sets strict limits on gas fl aring; as a result, the Norwegian 
continental shelf enjoys low gas fl aring emissions compared 
to international levels. 

Norway was one of the fi rst countries in the world to introduce 
a CO2 tax, in 1991. The tax has led to technological advances 
and the implementation of measures that have resulted in 
considerable reductions in emissions.  

Thanks to these ongoing strenuous efforts to protect the 
environment, the Norwegian petroleum sector maintains a 
very high standard of environmental responsibility compared 
to the respective sectors of other countries.

4.2. The international context: Norway30

This section provides an overview of emissions from petroleum activities, as well as environmental protection measures 
undertaken by the Norwegian government, which include the monitoring of APG utilization and atmospheric emissions. 

30  On the basis of information from offi cial website of 
Norwegian Petroleum Directorate

31  Facts. The Norwegian Petroleum Sector, 2011,
Ministry of Petroleum and Energy
Offi cial website of Norwegian Petroleum
Directorate http://www.npd.no/en/Publications/
Facts/Facts-2012/

32  Facts. The Norwegian Petroleum Sector, 2011,
Ministry of Petroleum and Energy
Offi cial website of Norwegian Petroleum
Directorate http://www.npd.no/en/Publications/
Facts/Facts-2012/
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33  Act No. 72 of 29 November 1996 on petroleum activities. (Petroleum Activities
Act) // Offi cial website of Norwegian Petroleum Directorate: www.npd.no
http://www.npd.no/en/Regulations/Acts/Petroleum-activities-act/ 

34  Act No. 6 of 13 March 1981 On Safeguarding Against Pollution and 
Concerning Waste // Offi cial website of the  Government of Norway http://
www.regjeringen.no/en/doc/Laws/Acts/Pollution-Control-Act.html?id=171893

Regulations on emissions and discharges arising 
from petroleum activities

The key acts which regulate emissions and discharges arising 
from Norwegian petroleum activities include the Petroleum 
Act, the CO2 Tax Act, the Sales Tax Act, the Greenhouse Gas 
Emissions Trading Act and the Pollution Control Act. Norway 
has also committed itself to reducing environmental impacts 
by signing up to international agreements.

The Petroleum Act (Act No. 72 of 29 November 1996 on 
petroleum activities)33 

The above Act contains the general legal framework for the 
licensing system governing Norwegian petroleum activities.

The Act defi nes petroleum as all liquid and gaseous 
hydrocarbons, as well as other substances produced in 
association with such hydrocarbons. 

According to the Act, the Norwegian government has 
ownership rights to subsea petroleum deposits and exclusive 
rights to manage petroleum resources. Such resource 
management must take into account the long-term interests of 
Norwegian society as a whole.

Offi cial approvals and permits are necessary during all 
phases of petroleum activity, from the awarding of exploration 
and production licences to development and operation plans, 
and plans to cease operations.

Before a production licence is awarded for exploration 
or production, an impact assessment must be carried 
out to evaluate the economic, social and environmental 
consequences that any potential activity could have on other 
industries and adjacent territories. 

Before a new deposit can be developed, a company must 
submit for approval to the Norwegian Ministry of Petroleum 
and Energy (the “Ministry”) a Plan for Development and 
Operation (PDO) and a Plan for Installation and Operation 
(PIO). A plan should contain a number of points, including 
those relating to environmental aspects and information on 
facilities to transport or use petroleum (including shipment 
facilities, pipelines, liquefaction facilities, and facilities to 
generate and transmit electrical power).

Under the Act, the burning of petroleum in excess of quantities 
required for normal operational safety is forbidden, unless 
expressly approved by the Ministry.

Prior to the awarding of a production license, an evaluation 
must be performed of all stakeholders: local public 
authorities, central trade and industry associations and other 

organizations. An assessment must be made on the impact of 
any petroleum activities on trade, industry, the environment, 
including any potential risks from pollution, as well as any 
economic and social effects that may arise as a result of 
petroleum activities. Areas planned for petroleum activities, 
as well as the nature and extent of such activities, should be 
made publically known.

Pollution Control Act (Act No. 6 of 13 March 1981 
On Safeguarding Against Pollution and Concerning 
Waste)34 

Under this the Act no person may possess, perform or initiate 
any thing or activity that may entail a pollution risk, unless 
it is lawful or not forbidden by a respective decision. The 
provisions of the Act establish obligations to prevent pollution:

 • if there is a danger of pollution, the person responsible shall 
ensure measures are taken to prevent such pollution from 
occurring;

 • if pollution has already occurred, the person responsible 
shall ensure measures are taken to halt or remove the 
pollution, or limit its effects;

 • the person responsible shall also take steps to mitigate any 
damage or harmful effects resulting from the pollution or 
from measures to counteract it.

State tools to reduce CO2 emissions 

Petroleum activities in Norway accounted for around 29% 
of CO2 emissions in 2010. The processing and transport of 
produced gas is more energy-intensive than the production 
and transport of liquids. 

Under the Petroleum Act, it is prohibited to burn gas fl ares 
above a level that is necessary for normal operations, unless 
approved by the Ministry of Petroleum and Energy. In 2010, 
fl aring accounted for around 11% of CO2 emissions from 
petroleum activities. Norway has successfully reduced 
emissions, as a result of implementing a range of related 
measures, including eco-effi cient solutions, government 
regulation, and measures to reduce CO2 emissions. 

The CO2 Tax Act and the Greenhouse Gas Emissions Trading 
Act are key instruments in the fi ght to reduce CO2 emissions. 
The authorities can also bring into play other instruments, 
such as conditions in the PDO and PIO, emissions / discharge 
permits and production licences (which include provisions 
on fl aring). All plans to develop and operate oil and gas fi elds 
(PDO/PIO) must contain energy effi cient solutions, both for 
new fi eld developments and for major modifi cations to existing 
facilities.



Annual Report | Issue 4 | 33

The CO2 tax (Act No. 72 of 21 December 1990 on taxes 
on CO2 discharges from petroleum activities on the 
continental shelf)35 

Under the CO2 Tax Act introduced on January 1, 1991, the use 
of gas, oil and diesel in connection with petroleum activities on 
the continental shelf is subject to a CO2 tax. As of January 1, 
2012, this tax is NOK 0.49 (approximately US$ 0.09) per litre 
of oil or per cubic metre of gas.

The provisions of the Act establish requirements on CO2 
tax to be charged on burnt petroleum, natural gas which is 
discharged, and also on CO2 separated from petroleum and 
discharged into the atmosphere, and on installations used in 
connection with the production or transportation of petroleum.

The requirement to pay the CO2 emissions tax is borne by 
all licensees, and applies to facilities where APG is burnt, 
or natural gas is released into the atmosphere. Direct 
responsibility for the accounting, reporting and payment 
of the total amount of the tax to the Norwegian Petroleum 
Directorate rests with the operator, on behalf of licensees.

The Greenhouse Gas Emissions Trading Act (Act 
No. 99 of 17 December 2004 on greenhouse gas 
emission trading quotas and the transfer of quotas)36 

Under the Kyoto Protocol Norway committed itself to a 
greenhouse gas emissions target that would see the country’s 
average level of greenhouse gases emissions for the years 
2008–2012 not increasing by more than 1% on 1990 levels. 
To meet these obligations, Norway uses the Kyoto 
mechanisms Clean Development Mechanism and Joint 
Implementation. 

Alongside the 2005 Greenhouse Gas Emissions Trading Act 
(since revised several times), Norway established a national 
greenhouse gas quota system. In 2007 Norway implemented 
the EU’s Emission Trading Directive, and the Norwegian 
quota system is linked to the EU’s quota system during the 
period 2008–2012.

The purpose of the Act is the cost-effective limiting of 
greenhouse gas emissions through a system of issuing and 
freely transferring emission quotas. 

Measuring and reporting emissions and discharges

The Climate and Pollution Agency, the Norwegian Petroleum 
Directorate and the Norwegian Oil Industry Association 
have established a joint database for reporting emissions 
and discharges from petroleum activities: “Environmental 

Web”. All operators on the Norwegian continental shelf report 
emission-and-discharge data directly to the database.

A licensee must operate within fl aring permits and daily 
report on the amounts of fl ared gas. If this amount exceeds 
permitted limits, the developer shall notify the appropriate 
authorities. For tax purposes, the amount of fl aring and 
emissions is reported every six months.

The operator is responsible for measuring gas fl aring 
emissions and emissions during the operational stage, 
and must establish an internal control system that ensures 
compliance with applicable rules. The amount of gas in the 
fl are system is estimated by the measurement system with 
an accuracy of 5%. This system is subject to review by the 
Norwegian Petroleum Directorate.

The Norwegian Petroleum Directorate operator monitors 
compliance with environmental standards and the internal 
control system. The directorate also monitors equipment 
measuring the amount of fl ared gas and air emissions, and 
levies a tax on СО2.

The Norwegian Petroleum Directorate is an associate 
member of the World Bank’s Global Gas Flaring Reduction 
public-private partnership (GGFR). GGFR monitors global 
fl aring by obtaining data and reports from oil companies and 
authorities. It also uses satellite-based monitoring of global 
gas fl aring. 

Organisation of gas transport system

Norwegian gas plays an important role in the European 
energy supply and is exported to all major consumer countries 
in Western Europe. Most exports go to Germany, UK, Belgium 
and France – these countries account for between 20 and 
40% of the total gas consumption. The development of the 
Norwegian continental shelf is resulting in more mature fi elds 
and greater gas transport distances.

The pipeline system is a natural monopoly that receives 
signifi cant infrastructure investment. Gas transport tariffs 
are regulated by separate Ministry of Petroleum and Energy 
regulations, which ensures that profi ts derive from producing 
fi elds and not the transport system. Oil companies have 
access to capacity in the system based on their need for 
gas transport. To ensure effective resource management, 
transport rights can be transferred between users as and 
when required. The fact that the transport system is jointly 
owned ensures effi cient gas transportation and that confl icts 
of interest related to which pipeline transports gas are 
avoided.

35  The СО2 tax // Offi cial website of Norwegian Petroleum Directorate http://
www.npd.no/en/Regulations/Acts/СО2-discharge-tax/

36  Act No. 99 of 17 December 2004 on greenhouse gas emission trading 
quotas and the transfer of quotas // Offi cial website of Norwegian Petroleum
Directorate: http://www.regjeringen.no/en/doc/laws/Acts/greenhouse-gas-
emission-trading-act.html?id=172242
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Rational use of APG

Stringent government regulations have led to the 
implementation of both inexpensive and relatively expensive 
measures that have helped achieve signifi cant emission 
reductions. The main method of using APG in Norway, 
considered the best by the Norwegian Petroleum Directorate, 
is the reinjection of gas into reservoirs. This method allows 
Norwegian shelf developers to maintain high oil production 
performance and ensure a minimum level of fl aring. APG is 
redistributed from fi elds with a high gas/oil ratio to fi elds with a 
low gas/oil ratio.

A lesser part of APG is used to produce methanol and thermal 
energy. Due to an excess in electricity production in Norway, 
APG for this purpose is hardly used. 

Tax incentives and the Petroleum Act were the driving forces 
behind the development of new technologies and operational 
procedures. For example, the implementation of expensive 
but effective closed fl are systems minimizes the negative 
impact of fl aring. Major new developments are approved only 
after signifi cant investments to avoid fl aring/emissions.

Thus, in Norway companies have achieved substantial 
improvements compared to the majority of oil and gas 
companies in other countries: relatively low indicators, and 
a downward trend with respect to total APG fl aring and 
emissions.
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The data presented in this report clearly show that associated gas fl aring 
remains a problem in Russia. On the eve of 2012, when Russian Government 

Resolution 7, which establishes a target fl aring limit of 5%, took effect, only some 
companies and regions had improved their annual utilization rate. Surgutneftegaz 

and Tatneft continued to lead the way in utilization in 2011, with rates of 97.8% and 
94.9% respectively. 

Another problem related to fl aring is a lack of coordination between agencies and 
an absence of a common strategic framework. An example of this in the report period 

is the failure to agree the draft of a government resolution that should have replaced 
Government Resolution 7, On measures to encourage the reduction of air pollution 

with associated gas fl aring products (8 January 2009). The relevant documents were 
developed in 2011 and went through public consultations for all interested parties 

to evaluate the draft resolution, as well as extensive discussion at numerous fl aring 
conferences, but were not subsequently adopted. The lack of consistency and unity from 

government bodies is also making it harder to allocate government funding for the oil 
industry to dealing with this major challenge in terms of energy effi ciency and air pollution.

Another key problem in Russia is the lack of objective information on the scale of fl aring, 
including the lack of measuring equipment at oil fi elds. WWF Russia and ScanEx have carried 

out a pilot project for two regions (Nenets Autonomous Okrug and Krasnoyarsk Krai) involving 
the use of Earth remote sensing to identify fl ares. This work needs to be continued with the 

support of federal and regional environmental bodies, so that such fl aring monitoring tools can 
become available in the foreseeable future.

In terms of international cooperation, the number of JI project applications jumped in the report 
period, but Russia’s refusal to take part in the second commitment period of the Kyoto Protocol will 

mean the end of this source of fi nancing in its current form. 

Another example of international cooperation is the long-term participation by Khanty–Mansi 
Autonomous Okrug in the World Bank-led Global Gas Flaring Reduction partnership. In recent years 

this cooperation has proven effective in tackling fl aring. At the same time, fl aring rates are high in “new” 
oil producing regions. For example, the rate in Khanty–Mansi Autonomous Okrug is just 14.7%, it is 98.5% 

in Krasnoyarsk Krai. Therefore, it would make sense for other oil-producing Russian regions, or indeed the 
country as a whole, to join the partnership as well, as Yamalo-Nenets Autonomous Okrug did recently.

WWF Russia, together with KPMG and other organisations, will continue to collect and analyse data on the 
associated gas problem in Russia and to provide all-round assistance to both government bodies and oil and 

gas companies so that the 95% utilization rate can be achieved as soon as possible.

CONCLUSION
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