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- creation of a “good ecological potential” for   eff icient exploitation of UGS 
facilities

� retrieval and analysis of information aimed at ensu ring of 
rational exploitation of UGS facilities;

� definition of normative and legal UGS exploitation support
levels (legal and normative environmental protectio n documents);

� list of best technologies and means for creation of  ecological
stability in UGS operation;

� development of proposals and recommendations for en hancement
of UGS environmental stability;

� determination of trends allowing companies to enhan ce the UGS
operation efficiency

ObjectiveObjective

� search and analysis of information for database 
creation on technologies, methods and means of 
enhancement of UGS environmental stability.

Tasks:

Method of study:
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List of countries which have conducted studies of the 
questionnaire «Enhancement of UGS environmental stability»
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Institute on legislative environmental activity of UGS
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Technologies and methods to reduce the impact 

of hazardous factors on the environment

1,903,31,21,2Closed cycled systems

2,062,02,22,0Reduction of emissions

2,202,22,22,2Technology and methods of natural 
gas burning

2,242,332,22,2Effluents and emissions measuring
procedures

2,732,82,62,8Methods and means of reduction of 
physical and mechanical factors

2,933,23,02,6UGS territory arrangement

3,403,43,43,4Noise reduction

4,304,34,34,3Water disposal

4,704,74,74,7Reduction of effluents

4,704,74,74,7Reduction of flared gas

4,905,05,04,7Reduction of vented gas

AverageFuturePresentPast

Assessment (by five point mark)Technology
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Has the company received (or will receive) any 
economic benefits after improving environmental 
situation at UGS?

Improving of an ecological situation has direct or indirect 
influence on economic efficiency of UGS facilities in the following 
directions:

Development of legislative and normative-methodical basis
on the environmental protection and technological aspects;
Capitalization increasing (equity value, information
receiving);
Yield increasing (reduction of payments);
More precise calculations of pollutants 
concentration (NOX, CH4) and the sizes
of a sanitary-protective area of facility;
Creation of modern UGS facility image
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Atmospheric air pollution, methods and 

means of control

When legal 
requirements;
CO, CO2, 
NOX, SO2

CEMS

In futureWhen legal 
requirements;
By facility’s rules;

-Measurements 1 
per year; 
-SEWERIN type
Chemiluminescent
gas analyzers

Legal 
requirements;
By facility’s rules;
-Continuous; 
-Oxidation
catalysts;
-Low emission;
-Combustion/oxi-
dation;
-Catalyst/thermal;
(WINTERGAZ 
type, 
ASH type);
- Cleaner burning 
engines;

Air quality 
control and 
air modeling
- Gas 
analyzers;
- CEMS

When legal 
requirements;
Facility’s rules;
-Continuous 
measurement at 
emission sources 
(chimney and 
heaters); 
- Stack testing of 
emissions and air 
modeling;
- Gas detectors; 
- Gas analyzers;
- CEMS

RemoteMobileStationaryOutside the 
industrial 
zone 
(settlement)

Industrial zones 
(working area)

Systems for 
continuous 
monitoring 
CO, CO2, 
NOx, SO2, 
etc.

Technical means of control Monitoring of pollutants in the 
atmospheric air
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Norms of natural gas leakages from 

equipment

Equipment mg/sec 
(experimental data) - Less then 1,5 % of all 

connections  
   With diffuse emission 

measurements; 
locking and regulating 
reinforcement 

1,83 - 5,83 

flange connections 0,08 - 0,20 
safety valves 24,45 – 37,78 
compressors shaft 
sealing 

31,95 – 33,34 

pump gland sealing 38,89 
 



12ACHIEVEMENTS AND MODERN TENDENCIES IN THE FIELD OF 
UNDERGROUND GAS STORAGE SAFETY AND ECOLOGICAL STABIL ITY

GAZPROM
VNIIGAZ

Norms for emissions from fuel consuming 
equipment according to surveys

1. Gas turbine units with indicated capacity in the range 2.6-30 MW:
emissions of nitrogen oxides vary in great limits – from 20 to 500 mg/m3;
emissions of carbon oxide – from 25 to 470 mg/m3

2. Gas Engine Compressor with capacity from 
0.7 to 5.5 MW:
emissions of nitrogen oxides – 460-3500 mg/m3

emissions of carbon oxide – 200 – 2000 mg/m3

3. Boiler units with capacity from 0.12 to 10 MW:
emissions of nitrogen oxides – from 42 to 785 mg/m3

emissions of carbon oxide – 58 – 100 mg/m3

4. Fire vaporizers: emissions of nitrogen oxides
58 – 200 mg/m 3

emissions of carbon oxide - 75 mg/m3

5. Flares with capacity 1 MW: emissions of 
nitrogen oxides - 1940 mg/m 3
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Do you apply charges (tariffs) for NO
x
, CO, CO

2
, SO

2

emissions?
Matter, euro per one tone Country 

NО2 CO CO2 SO2 СН4 
Croatia 25,6  

X (192 kn/t +  
corrective 
factor)  

  25,6  
X (192 kn/t + 
corrective 
factor) 

 

Denmark   0,03 
(tax: 0,2 DKK/m 3 

X1960) 

 0,3  
(2,04 
DKK/m 3)  

France 45  
(not for all sites)  

  Directive quotas 
CO2 since 01/01/05  

38 (not for  
all sites) 

 

Germany      No or a little bit.  
But more, in case 
we consume more 
than in the past. 
Then we have to 
buy certificates 

   

Russia 1,8 
(62,4 ruble) 

0,02  
(0,7 rubl.)  

No 1,4 
(48 ruble) 

1,4 

Ukraine 12,7 
(80 grn.)  

0,5  
(3 grn.)  

  12,7  
(80 grn.) 

0,5 

USA NOx  28 (35 $)      28 (35 $)   
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The main trends of environment  protection 

technologies development
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TECHNOLOGIES

R
ed

u
ct

io
n

 o
f 

at
m

o
sp

h
er

ic
 

em
is

si
o

n
, e

ff
lu

en
ts

, 
d

is
p

o
sa

l
UGS 

management

Wastes

A
p

p
lic

at
io

n
 o

f 
m

et
h

o
d

s 
an

d
 

m
ea

n
s 

o
f 

co
n

tr
o

l

Key environmental 
protection technologies



15ACHIEVEMENTS AND MODERN TENDENCIES IN THE FIELD OF 
UNDERGROUND GAS STORAGE SAFETY AND ECOLOGICAL STABIL ITY

GAZPROM
VNIIGAZ

The most important technologies and methods 
of enhancing UGS environmental stability 
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Conclusions

The companies follow to the specified technical and  environmental 
protection norms during all UGS life cycle, in spit e of their distinctions 
in the different countries. 

The carried out analysis of legislative base, norma tive materials and 
technical decisions can be named comprehensive. The  obtained result 
can be considered representative both by the number  of respondents 
taking part in study and by geographical coverage o f the world’s 
countries operating UGS in gas industry.

The analysis data show the similarity of approach t o environmental 
protection in different countries. 

This systematized technologies set or separate tech nologies can 
successfully be applied on UGS in the further prosp ect. Technologies 
allow supporting the status of underground gas stor ages as the 
most reliable in the world.
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What resume and guidance to action on the 

enhancement of the UGS ecological stability does the 

world community receive according to the study?

Following to key technological decisions results to :

Reduction of emissions, effluence, waste of production and
consumption

Enhancing of ecological safety

Ecologically focused technologies

Extension to sustainable development of underground gas storages

Further development of research in lines of energy- and resource-
efficient and environmental protection in the next WOC triennium
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internet:   www.vniigaz.ru

e-mail:  vniigaz@vniigaz.gazprom.ru

phone: (+7 495) 355-92-06


