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Short characteristics of the net of world’s underground storages was set out, the activity and modern state of
underground gas storages in the USA, countries of Western Europe, central Europe, and Ukraine was analyzed.

The questions and main requests for the development of underground storage, and also new technological
solutions directed to raise the level of their exploitation were formed. Reconstruction and modernization of under-
ground storages, rise of their productivity will considerably increase energy safety and dependability of the country

and will also provide the reliability of gas supply.
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The underground shelters have a great impor-
tance on the market of natural gas in the whole
world. Nevertheless gas storages are disposed
rather disproportionately around the territory.

According to the data of US Geological Sur-
vey at 01.01.10 there are 642 UGS with general
active capacity of 333 billion m’ in the world, that
corresponds to 10,8 % of world gas consumption.

At the beginning of the 90™ the liberalization
of gas market began which led to the change of the
situation of the underground storages usage. To
secure free competition on the market capacities
for gas storage were taken out from the manage-
ment of gas corporations and reorganized into in-
dependent commercial entities which are obliged
%o provide gas storage for all comers on suitable

asis.

The changes led UGS to be used not only for
providing uninterrupted supplies of gas in the cold
period of the year but for profit-making. Gas was
injected into underground storages when its cost
was minimum, and it was pumped out and sold at
the moment of appreciation of its cost. At that pe-
riod the urgency of peak gas storages in the world
which had capacity to supply rapid giving out the
product, increased sharply. That is why the peak of
constructing the gas storages in salts in the USA
and Europe took place at last decades.

18 )

The urgency of the given problem partly de-
creased in connection with extracting of schistose
gas in the USA and at the appearance of numerous
LNG. Also the corporation Shell and E.On. have
lately developed the projects of "virtual" gas stor-
ages. In the judgment of specialists of these com-
panies European UGS of different types should be
united into network and on the basis of common
capacities propose the contracts for gas storage.
This factor will allow deriving an income for UGS
and reducing the risks of gas trends.

The question of the constructing and exploita-
tion of underground gas storages has been actual
during many years. The founder of the network of
UGS of Ukraine and the drafter of the project’s
documents for its construction is UkrNDIgas. This
is the only organization in Ukraine, which has been
solving the problems connected with underground
storage of gas for 40 years [1]. So in 1968-1970
the experts of the institute of gas started the long-
lived study of needs and structure of power supply
of main gas users, such as Kyiv, Kharkiv, Donetsk,
Odesa, Lviv and others. A group of scientists under
the supervision A.V. Baranov and S.A.Pinchuk
offered the methods of the prognostication of com-
pensation of seasonal disproportionality of usage
with te aim of study of the capacity of storage and
productivity of UGS [2, 3], and argumentation of
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Figure 1 — The share of active holding capacity of UGS in the European countries

the main characteristics of the UGS [4]. The given
works are directed to constructing and exploitation
of the underground storages. For supervisory con-
trol of the UGS, the control services were offered
the supply of information about the possibility of
taking away at any time. The presence of gas in the
stratum is shown with the help of indicated curve
[5].

A lot of research works mainly connected
with the Carpathian complex of underground stor-
age belong to Gimer R.F. At the same time Savkiv

P. [12], Andrijishin M.P. [11] and other scien-
tists worked at separate questions of the develop-
ment of the network of underground gas storage.
The results of their works were used at the devel-
opment of amendments of separate projects at the
designing and constructing of separate under-
ground storages.

The questions of development of underground
storage in Russian Federation are paid attention in
the works of B.V.Budzulyak [7], A.E. Arutyunov
[8]. Successful development of underground gas
storages in Ukraine has assisted to close coopera-
tion of leading scientists of Ukraine and Russia.
It is worth notice Russian scientists such as
S.M. Buzinov, Y.L. Gusev, Y.K. Ignatenko who
worked at the scientific and technological ques-
tions of projecting and constructing of under-
ground storages of Russia and Ukraine.

The definition of underground storages, their
significance and character of work are given in the
appliance “Handbook of natural gas engineering”
edited by the professor of Michigan University
D.L.Kanz [6]. The characteristics of the under-
ground storages of the USA, the value of active
and buffer volume of gas in this country are char-
acterized in the works [9, 13].
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In the most storages the active and buffer vol-
ume of gas are approximately equal, that is their
correlation of active gas to the buffer is 1:1. In
1994 the share of buffer gas in the USA was 58 %
[13]. In the underground storages of Ukraine the
share of buffer gas is 51 % and less. That is why
the question of modernization of world under-
ground storages is actual.

For 2003 in the countries of Eastern Europe
and former Soviet Union it was concentrated about
40 % of UGS. Approximately the same amount
falls on Canada and the USA. Nearly 20 % of UGS
is situated in Western Europe and only some stor-
ages are situated in the countries of Eastern Asia
and in Near East with the total capacity of 3 billion
m’. Such correlation is illustrated by the necessity
of disposition of underground storages in the
places where there are seasonal fluctuations in ca-
pacities of natural gas usage (Fig. 1).

The network of the underground storages is
planned to be expanded by Russia, Turkey, Iran,
Australia and China. Prognostication of the state of
development of underground storages of Europe
and the USA testifies to the fact that only some
projects will be carried out as it has been prog-
nosticated before. However, the world’s industry in
the future decades all the same should do steps
forward as the safety of world’s gas market, its
resistance to different crises and irregularities
depend in mainly on the state of underground
storages of the world.

On 2012 more than a half of the backup stor-
age of gas falls on three countries: the USA, Russia
and Ukraine. For last decades the amount of un-
derground storages and their total capacity has not
practically changed. From 2000 to 2012 the total
capacity of world’s UGS has increased only to

[2)




AKTyaneHi NuTaHHS Haprorasomoi ranysi

Table 1 — Stage-by-stage building of underground gas storage in the USA

Years Amount Maximum productivity, | Capacity of active | Maximum capacity
of storages billion m’ gas, of gas storages,
24 hours billion m’ billion m
1970 325 - - 148.4
1975 376 1,03 - 190,4
1980 401 1,09 161,0 214,8
1985 419 1,5 167,0 222.5
2005 417 2,2 110,5 220,0
2014 417 2,2 110,7 223,0

10 %. The construction of new objects has been
stopped in the world. In some countries it was sub-
stantiated by crisis situation in the world, but in
others (the USA and Europe) by gas market liber-
alization for last 10-15 years.

At present day the largest amount of UGS be-
longs to the USA. In these underground storages
about 115 billion m’ of gas with maximum produc-
tivity of 2,4 billion m’ a day could be stored. This
parameter is proved by the specific character of gas
market and a great number of the organizations
involved [13].

Stimulus of the development of UGS in the
USA became the process of correction of gas mar-
ket. By this the cancellation of the control of indus-
trial prices for gas was expected. It allowed setting
tariffs on gas storage with the consideration of lo-
cal and seasonal differences in commodity price
for gas, and inserting the mechanism of independ-
ent purchasing of gas by consumers and conclusion
of separate treaties with transport companies about
transportation and storage of gas with the payment
of services by tariffs.

The first underground gas storage in the USA
was created in 1915-1916 with total capacity
62 billion m’ in New York State (Zoar-Erie). The
problem of gas storage in the given country was
paid a great attention and by the end 0f 1983 the
total amount of UGS had reached 419 W1th the to-
tal storage capacity of 167 brlllon m’ and daily
productivity of 1,5 billion m’. From 1970 to 1983
the amount of underground gas storages increased
to 84 units, 13 underground storages among them
were constructed in aquiferous stratums.

The characteristic feature of underground gas
storage in the USA is a big reserve of active vol-
ume of  gas 13; With the general usage of gas
of 478,7 b11110n m’ in 1983, the maximum volume
of storage was 167 billion m’ a the total gas ca-
pacity in UGS of 222,5 billion m’.

The volumes of underground gas storage in
the USA, reached at the beginning of 80-s, in what
follows are at the same level. The changes are in
the direction of increasing not volumes of storage
but productivity of UGS. Thus, for 2005 in the
USA there are 417 UGS. 348 from them were cre-
ated in overworked gas and oil deposits (occur-
rences), 40 were built in aquiferous stratums, 27 in
salt cavities and 2 in mines. Thereby, the total
amount of UGS even reduced in comparison with
1983, at the same time maxrmum productivity in-
creased from 1 ,5 t0 2,2 billion m’. Stage-by-stage.

Ui

Building of underground storages in the USA
is shown in table 1 [9].

As you can see in table 1, during 1970-1985
the amount of underground storages in the USA
was increasing and in 2005 it reduced by two units.
It is connected with consolidation of storages. At
the same time, during the given period maximum
productivity and maximum volume of gas storage
increased practically in two times [14].

As to the building of new underground stor-
ages in the USA, the situation doubled. Con-
structed during many years storages with big re-
serve could not satisfy the capacity of gas that
needs to be stored. It is argumented by the appear-
ance of schistous gas at the gas market. That is
why the decision was made to cut down the mining
of gas as there was no place to its storage. At the
other hand the price for gas in the America is so
high that it is not profitable to pay big sum of
money for its storage. It means that the building of
new UGS at the present time has very long term of
recoupment [6].

That is why during the last years the questions
and basic requirements of the development of the
USA underground storage were formulated:

— creating the possibility of increasing of
twenty-four-hour gas mining from the underground
storages by increasing of wells’ amount and drill-
ing of newest highly discharged wells;

— extension of UGS nets at the cost of creating
new ones in overworked deposits (occurrences) or
salt cavities;

— creating the opportunities to use of com-
pressor stations with maximum power.

The peak UGS today make less than 10 %
from the total capacity of world’s capacities of un-
derground storage. Most of them are situated in the
USA where active volume, about 30 of UGS, lo-
cated in salt, make 8 billion m’. In Germany we
can count 19 similar storages with an active capac-
ity about 7 billion m’ for 2010. In general in this
country the portion of reserved gas, located in peak
storages is the highest in the world and makes
more than 25 %.

In the countries of Western Europe the under-
ground storage was developing rapidly. And for
2005 in these countries more than 80 UGS were
operating. Germany owns the biggest amount of
storages - 42, France has 15, there are 10 in Italy,
and 5 in Australia. Hereby Germany, France and
Italy own 75 % of capacities of gas storages if
Western Europe. Analyzing the given countries we
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Table 2 — Parameters of underground storage of Western European countries

Country Number | Volume of gas, million cubic meters Maximum daily productivity,
of UGS total active million cubic meters a day
Germany 42 27,5 19,772 4379
Italy 10 27,8 17,300 198,8
France 15 23,1 11,633 182,5
Netherlands 3 20,0 4,750 196,0
Great Britain 4 10,2 3,267 54,8
Austria 5 6,4 2,980 29,4
Spain 2 3,4 1,990 10,7
Denmark 2 1,15 0,815 25,2
Belgium 2 1,09 0,650 9,6

can say that underground storage of Germany was
developing stage-by-stage. Storages of gas were
built there in aquiferous structures on different
depths and in salt excavations. The active volume
of these storages now is 19,77 billion m33 and
twenty-four-hour productivity is 437,9 m.m’/day.
During new millennium 7 new UGS were in Ger-
many were brought into action in Germany and
also the projects for creating of two more new
storages in porous stratums and twelve in cavities
for additional volume of gas were developed.
Theoretically all active volume from German UGS
can be taken away for 45 days.

France has similar parameters of underground
storage. There are 15 UGS located across the coun-
try, 12 of them are created in water-bearing layers,
and three in layers of salt caverns at a depth of
1400 m. The active volume of all storages is more
than 11 billion cubic meters, and the maximum
sampling of gas is 182,5 million cubic meters per
day. It is also known that it is possible to select all
active gas from these storages in 63 days.

There are 10 underground storages in Italy.
They are located in depleted fields and have an
active volume of 17,3 billion cubic meters of gas.
The selection of all active gas can be conducted
within 87 days under condition of a maximum
daily productivity — 198,8 million cubic meters.

It should be noted that other Western Euro-
pean countries have a much smaller amount of
storages (from five to two), and the volume of
these storages is up to 5 billion cubic meters.
Parameters of underground storage of Western
Europe (on 2005) are shown in table 2 [9].

The main issue of UGS development in
Europe is to increase the value of the active gas
volume. The solution of this problem will allow
using natural gas effectively, as it will reduce the
cost of its storage. Given problems are justified by
the technology of producing of underground stor-
ages. European storages were constructed with a
strategic purpose. In the present the parameters of
their work are considered imperfect. Therefore, at
present the construction of new underground stor-
ages is being discussed in five projects in Western
Europe.

In the countries of Central Europe the volume
of underground gas storage is slightly less. How-
ever, it should be noted that in Poland back in
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1954, the scientific research on underground stor-
age had been started. On 2000 there are 6 active
gas storages and 5 - at the design stage in this
country. Also the fact that Europe and the former
Soviet Union exchanged experience in designing
and operation of underground gas storage should
be noted.

The most powerful industrial and scientific
country in the field of underground gas storage is
considered to be Russian Federation [7]. It ranks
the second place in terms of the volume of under-
ground storages. After the collapse of the Soviet
Union its complex consisted of 21 UGS with an
active volume of 40 billion cubic meters of gas and
maximum daily capacity - 300 million cubic me-
ters per day.

Nowadays there are 25 UGS (more than 66
billion cubic meters) located in Russia, with a
maximum capacity of more than 620 million cubic
meters per day. 80 % of the total storage capacity
is built in overworked oil and gas deposits and less
than 20 % in aquifers. In addition, Russia has the
largest UGS in the world: North Stavropol and
Kasymovskyy. North Stavropol UGS is located in
depleted gas field (according to Gasprom in this
underground storage can be stored up to 37,8 bil-
lion cubic meters of gas), active volume of this
storage is 15 billion cubic meters (after expansion
is planned 28 billion cubic meters). Kasymovske
UGS is located in water-bearing layer with an ac-
tive volume of 7,5 billion cubic meters of gas. The
volume of the commercial gas in the gas storages
has reached 63 billion cubic meters, and the maxi-
mum daily capacity - 600 million cubic meters.
The selection of all active gas from UGS is theo-
retically made within 160 days.

Russia attaches great importance to the issues
related to the underground storage. The research
and development, updating and modernization are
conducted [8]. The solution of set problems will
allow increasing till 2030 the volume of active gas
to 110 billion cubic meters. The development of
underground gas storage of gas in Russia is formed
in the following requirements:

— creation of peak gas storage in simple lay-
ers, rock salt, and creating systems for liquefaction,
storage and regasification of liquefied natural gas;

— reconstruction and upgrading of equipment
of UGS and installation automatic devices;

[2)
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— solving the questions of increasing of pro-
ductivity of underground storages and cutting
down the period of selection by constructing of
highly debit wells, creating the possibilities of pro-
ductivity increasing of operating wells, changing
of technology of gathering and draining of gas,
increasing the effectiveness of UGS management;

— increasing flexibility of work of storages by
changing the gas injection processes in winter and
introducing new modes of injection and sampling;

— studying of alternative technologies of gas
storage.

The problem of underground gas storage in
Ukraine emerged due to the need of gas supply of
major centers and capital cities. Finding favorable
structures for the creation of an underground stor-
age for Kyiv started back in 1955. As the result of
geological research, Olyshivska and Chervonopar-
tyzanska structures were selected [1].

Ukraine in the early 60s was the main gas-
extraction region of the former Soviet Union. With
the help of Ukrainian underground storages of
natural gas were satisfied the needs of domestic
consumers of natural gas of Moldova, Russia, Bel-
arus, Lithuania and Latvia and implemented export
to Poland, and from 1967 and 1968 in Czechoslo-
vakia and Australia. But even then because of the
lack of Ukrainian own sufficient resources in the
winter period big cities (Moscow, Leningrad,
Kyiv, Kharkiv and Lviv) felt inadequate gas sup-
ply. Therefore, it was decided to create under-
ground gas storages in aquiferous structures near
these cities.

The network of underground gas storages in
Ukraine, which was created during the last 50
years consisted of 13 underground storages created
in simple layers (two - based on water-bearing
structures and 11 - at the exhausted gas fields). It
ranks the second place in Europe in terms of total
volume of underground gas storage and one of the
highest on the list for a total daily capacity. The
total equipped active capacity of the network is
32,0 billion m’; its performance at the beginning of
sampling season may be about 300,0 million m’
[10].

Exceptionally favorable geographical location
of Ukraine at the crossroads of main existing trans-
continental and interstate pipelines makes it a kind
of "gas bridge" between these regions.

With the help of the Ukrainian gas transport
system about 90 % of Russian gas exports is car-
ried or over a quarter of the needs of European
countries. In terms of gas transit through its terri-
tory our country surely ranks the first place in the
world. Through our gas transportation system an-
nually passes over 100 billion cubic meters of gas
to 18 countries in Central, Eastern and Southern
Europe.

Ukraine is one of the largest consumers of
natural gas, ranking on this indicator sixth place in
the world and fourth in Europe after Russia, UK
and Germany, far ahead of such big countries like
Italy and France [2].

It must also be noted that all UGS of Ukraine,
namely more than a half of existing, have more
than 2 billion cubic meters of an active gas each.

v

Ukrainian underground gas storage network is a
dynamic system that is closely related to the tech-
nological element of a large gas transportation sys-
tem of Ukraine and also has great international
significance. But to the future successful and high-
quality functioning of Ukrainian network of under-
ground storage, continuous improvement, upgrade
and modernization is needed.

The modernization of gas transit system of
Ukraine was raised over the past decade. It is
viewed through different points of view. Accord-
ing to the words of the Minister of Energy and
Coal Industry of Ukraine, Eduard Stavisky, our
country plans to increase the volume of its under-
ground storages (UGS) to 50 billion cubic meters.
It is possible, according to his words, as Ukraine
has geological opportunities to build gas storages
in the central regions, in particular Kharkiv and
Poltava region. The minister believes that it is pos-
sible to build there UGS with the capacity from 10
to 20 billion cubic meters of gas. However, in
terms of commerce UGS construction requires
large costs, difficulties in obtaining the necessary
permits and long payback period.

More detailed and undertaken is the question
of reconstruction of existing gas storages. To per-
form the tasks, Ukraine began launching the recon-
struction of the main gas pipeline Urengoy-
Pomary-Uzhorod. It is believed that during the
seven years (according to the Ministry of Energy
and Coal) reconstruction will take place throughout
Ukrainian GTS.

To date, according to the JSC "Ukrtransgas"
Ukrainian gas pipeline length is 38,6 thousand km,
including 22,2 thousand km of gas mains (of which
14 000 km with the diameter 1020-1420 mm) and
16,4 thousand km of gas pipeline branches. The
capacity at the input is 285,7 billion cubic meters
per year, and at the output of 178 billion cubic me-
ters per year (including 146 billion cubic meters
per year in European countries).

Also the gas transportation system of
Ukrtransgas includes 72 (110) compressor stations
(shops) with total capacity of 5442,9 MW, 702
GPA and 12 underground gas storages (UGS) with
a total active capacity of 31 billion cubic meters
and infrastructure that supports the functioning of
the system.

It should be noted that in the period of 1980-
1990 the rate of development of underground stor-
age had no equals in the world: the total storage
capacity has been increased to 11, and active stor-
age to 18 times [10].

Dynamics of volumes of gas in UGS are
shown in table 3, and the dynamics of increase of
the active volume of gas in underground storages
of Ukraine during the period of their construction
and operation are shown in Fig. 2.

Growth rates indicate that our country has a
strong system of gas transportation and storage
which provides gas supply to domestic and interna-
tional consumers (about 75 billion cubic meters per
year).

Ukraine geographic location allows the supply
of natural gas by GTS from gas producing regions
of Russia and Central Asia to European countries,
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Table 3 - Dynamics of volumes of gas in UGS, billion cubic meters

Year The total volume Including The volume of gas | Gas selected dur-

of gas injection . injection during the ing the season
active gas buffer gas season

1976 3,4 1,6 1,8 - 1,4

1980 4.4 1,8 2,6 2,0 2,1

1985 23,4 10,8 12,6 12,6 7,9

1990 49.4 31,6 18,2 18,0 21,2

2014 494 31,6 18,2 18,0 21,2

bitlion m*

1969 1973 1979

1968

1964

1983 1986 1987 1988 201 years

Figure 2 — Dynamics of increasing of active volume of as in UGS, billion cubic meters

fulfilling the contractual obligations of gas transit
[7]. This enables Ukraine to play a major role in
the international system of gas transportation and
helps to accelerate its integration into the European
and world economy. Transit of gas to 19 European
countries in recent decades has grown steadily and
in 2004-2007 years stabilized at the level of 110-
120 billion cubic meters, that is a quarter of the
volume of gas consumption by these countries.

Since 1991 Naftogaz of Ukraine annually
highlights the volume of gas transportation on the
territory of Ukraine. Thus, in 2005 the balance of
gas consumption during transportation by Ukrain-
1an GTS was 1,06 billion cubic meters (0,5 % of
the total amount, received by the country). We also
know that during the transit of Russian gas to
Europe Ukrtransgas spends about 7 billion cubic
meters per year (process gas). For the country safe
and high-quality delivery of the product should be
a priority.

Another negative factor is the fact that most of
the pipelines were built in the 60-70's of last cen-
tury. Therefore, the technical condition and opera-
tional efficiency of GTS of Ukraine do not meet
modern requirements, because:

— over 29 % of Ukrainian gas pipelines have
already worked their amortization period;

— more than 60 % of the communications of
the gas transport system (GTS) were in operation
from 10 to 33 years;

— every third unit of gas pumping has worked
out its service life and needs reconstruction;
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— 11,6 thousand km gas networks (about 7 %)
and 4,9 thousand gas control points (about 14 %)
are operated over the given period of depreciation.

The necessity of modernization and techno-
logical upgrading of objects of gas transportation
system of Ukraine is determined by:

— moral and physical deterioration of techno-
logical equipment, in case, if moral and physical
deterioration of equipment prevents from perform-
ing its basic functions;

— negative results of diagnostic and inspection
of technological and subsidiary equipment;

— impossibility of continuing the resource of
exploitation of technological equipment provided
by the manufacturer;

— decline in the reliability and efficiency of
gas transport;

— construction of new electricity generation
capacity in the area of the gas transportation ob-
jects or appearance of excess electricity, enough
for the functioning of the GTS object in the power
system of the region ( if the excess electricity is
enough for the functioning of the GTS object);

— the ability to improve reliability and effi-
ciency of equipment on domestic enterprises at
minimal cost.

The question of modernization of the gas tran-
sit system is described in various literatures. But
the reliability of transit of gas supply and gas sup-
ply of domestic consumers cannot be performed
regularly without the complex of underground gas
storages. The main part of them (up to 80 % of
volume) is located in the western region of Ukraine
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in the area of the final sections of the main Ukrain-
ian export gas pipelines: "Union", "Progress",
"Urengoy-Pomary-Uzhorod". That is why it is also
important to highlight the necessity of moderniza-
tion of underground gas storages.

According to this we can conclude that in re-
cent decades the volume of underground gas stor-
age remains virtually unchanged. Changes occur in
the direction of increasing its effectiveness and
productivity. The main directions of development
are related to the continuous improvement, upgrad-
ing and modernization.

There are several reasons of awakening of in-
terest in the construction and renovation of UGS.
For European countries the main role has been
played by the crucial misunderstanding in gas
question 1n recent years. As it turned out, the sup-
ply of LNG is unable to compensate possible dis-
ruptions in the transportation of Russian gas or
abnormal cold, leading to a sharp increase in de-
mand for gas in Russia itself.

In this respect, underground gas storages are
considered an essential element of the european
gas security, as they complete the qualitative op-
eration of the gas transportation system and pro-
vide gas flow.

Requests and Recommendations

Therefore, in recent years, global trends in
underground gas storage were formed in such
claims and issues:

— construction of high-performance wells
(drilling horizontal wells, the use of new technolo-
gies for their installation, that leads to the increase
of daily sampling of gas from UGS);

— increasing the number of wells due to the
construction of new ones, increasing the diameters
of lift columns, ensure the tightness by updating
their installation methods.

The result will be the productivity of existing
wells:

— changing and improving of technologies of
sampling and drying gas, maximum possible utili-
zation of capacity of compressor stations after their
modernization.

But still the main problem of underground gas
storage is the ability to increase the value of active
volume of gas in the existing underground stor-
ages.

It also provides measures to bring the condi-
tions of operation and maintenance of wells to the
modern world requirements through introducing
new technologies, drilling new horizontal wells
and horizontal shafts in existing wells. Also an im-
portant issue is the implementation of information
management systems based on modern software
and hardware, controlled mechanisms of new
equipment, telemetry control systems of techno-
logical equipment and operation of wells for the
effective management of UGS in general and im-
plementation of optimal modes of operation of
wells.

Mentioned problems should be solved by
combining the work of scientists and technologists.
Their solution will lead to:

U

— the opportunity to reduce operational costs;

— the improvement of the environmental sus-
tainability of UGS;

— the reduction of gas storage tariff;

— the opportunities for the development and
implementation of alternative technologies of gas
storage.

The economic crisis and the credit squeeze
also play a negative value. For instance, in the end
of 2012 major projects in Great Britain were
closed. The lack of funds is the reason of defective
repairs at the underground storages and untimely
replacements of equipment for newest one.
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