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EASTERN EUROPEAN GAS HUB IN EUROPEAN GAS HUBS SYSTBV

There are the questions considered in the artibielwhave prospect of creation on the basis olukminian underground
gas storages of the powerful East European gadateguyhub) that will be capable to increase theeleof energy security of
Ukraine, liberalize domestic market of natural gasl to integrate into the European system of gaslipes and to provide profit-
ability of underground gas storages of the courthe development of the gas sector of Ukraine gsiarity in the context of the
implementation of Ukraine's European integraticemplin the economic sphere and is determined rgtogrthe geographical loca-
tion but also by the technological integration loé fgas transportation infrastructure in the Europs@nomic space over the past
decades. The entry of the Ukrainian natural gaskebanto the European gas market system will cbote to: enhancement of
Ukraine's energy security; improving the qualitgldevel of relations between Ukraine and the EUntoes in cooperation on the
gas markets of Central and Eastern Europe; creatfagorable investment climate for the further depment of the gas transmis-
sion system. Whereas the European experiencen ibeargued that underground storages create arfoblwase for the formation
and further operation of the East European gadronb a transport and logistics point of view.

Keywords:geographical location, social location, economicehtion, gas hub, gas storage.

Map’ ana Apowesuu. CXITHOEBPOITEHChKHH TA30BHH XAB Y CHCTEMI €BPOITEHChBKHX T'A30BHX
XABIB

MeTto10 po6OTH € BUCBITICHHS BOXIIUBUX reorpadidHux nepenyMoB GpopMyBaHHs IPOeKTOBaHOTO CXiTHOEBPONEHCHKOro ra-
30BOro xaly Ta HOro KOHKYpEHTOCIIPOMOXHOCTI Ha Ta30BOMY PHHKY €Bpomnu. Y CTaTTi pO3IJSIHEHO reorpadidHe MOJOXKEHHS SK
BXIIUBY JIOTICTHYHY IiepeBary npu ¢opMyBaHHI CXiJHOEBPOIEHCHKOr0 ra3oBoro xaly. PosrisiHeHO OfHi i3 OCHOBHHX 00’ €KTIiB
ra30TpaHCIOPTHOI iHYPACTPYKTypH — ra3oBi CXOBHINA, HA 0a3i SKUX MOBUHEH c(hOpMyBaTHCh MaiOyTHIl ykpalHCBKHI ra3oBuil xal.
ITpoaHasi3oBaHO OCHOBHI IapaMeTpu (GyHKLIOHYBAaHHS Ta30BHX CXOBHIL. BHBUCHO €BponelchKuil 10CBI QyHKIIOHYBaHHS ra30BHX
xabiB. [IpoBeneno anani3z pyHKIiOHyBaHHS ra30BHX Xa0iB HiMeuunHy Ta iX 3B'130K 3 ra30CXOBHIIAMH KpaiHH. Y HaWOIbIIiN Mipi y
JaHiil mpaii BUKOPUCTOBYIOThCS KOHKPETHOHAYKOBI METOIH, a CaMe METOJ aHalli3y aHaJOrOBHUX apeasiB, OCKIIBKH HMPOBOJUTHCS
JOCITI/KEHHsI 00’ €KTIB — ra30BHUX XaliB IUIAXOM iX CIIBCTAaBJICHHS I METOA MOPIBHSIHHSI. TakoX 3aCTOCOBYEThCs KapTorpadidHuii
METO/ JUISl HAOYHOTO BUCBITJICHHS JOCIIDKYBaHOT POOIEMATHKH.

Kniouogi cnosa: reorpadiuHe MoNOKEHHs, CYCHiIbHO-TeorpadiuHe MOJI0KESHHs, eKOHOMIKO-TeorpadiuHe MOJI0KESHHSI, ra30-
BUif Xa0, ra3oBe CXOBHIIIE.

Mapuana Apowesun. BOCTOYHOEBPOIIEHCKHH T'A30BbIH XAF B CHCTEME EBPOITEHCKHX I'A30BBIX
XABOB

HeIIbIO pa6OTLI SABJISICTCA OCBCHICHUC BAXKHBIX FeOFpa(i)I/I‘IeCKI/IX aCIICKTOB Q)OpMHpOBaHI/ISI MIPOCKTUPYEMOTO BOCTO‘{HoeBpO-
[IEMCKOro ra3oBoro xaba u ero KOHKypeHTOCHOCO6HOCTI/I Ha ra30BOM DBIHKE EBpOHbI. B cratbe paccMOTPEHO reorpaq)nquKoe 10~
JIO)KEHNE KaK Ba)KHOE JIOTUCTHUYECKOE MPerMyIIecTBO npu (opmupoBaHnu BoctouHoeBpomeiickoro razosoro xaba. Paccmorpeno
OIIHH M3 OCHOBHBIX OOBEKTOB Ta30TPAHCIOPTHOH MH(QPACTPYKTYphI — ra30Bble XpaHHIMINA, HA 0a3e KOTOPBIX JOKEH chOpMHUPO-
BaThCA OyAyIIUH yKpauHCKHMI ra3oBblii Xab. IIpoananu3upoBaHbl OCHOBHBIE HapaMeTphl (YHKIMOHHUPOBAHUS TA30BBIX XPAHUIIUIL.
W3ydeHo eBporneiickuii onbIT GyHKIMOHHPOBAHUS ra30BbIX Xa0oB. [IpoBeneH ananu3 GyHKIMOHHPOBAHU Ia30BbIX Xxa0oB ['epManuu
" UX CBA3b C ra30XpaHUJIMIIaMU CTpaHbI. B nauboubieii crernenu B Z[aHHOfI pa60Te UCHOJIb3YIOTCSI KOHKPETHO HAY4YHBIC METOBI, a
HUMCEHHO MCETO/] aHa/IM3a aHAaJIOTOBLIX apc€ajiOB, IIOCKOJIbKY IIPOBOAUTCSA UCCICAOBAHUC 00BEKTOB - Ta30BLIX Xa00B OyTeM HUX COIIOC-
TaBJICHUA U METOJ] CPABHCHUS. Taxxe HNPUMCHSACTCS KapTOFpa(i)I/I‘IeCKI/Iﬁ METOH, AJIsI HArJIAAHOT'O OCBCIICHUA PICCIIeIIyeMOﬁ np06ne-
MaTHUKH.

Knroueswie cnosa: reorpaduueckoe MoynoxeHue, COLHaIbHO-TeorpahuuecKoe MoJI0KEHHEe, SKOHOMUKO-TeorpaduyecKoe no-
JI0KEHHE, Ta30BbIi Xa0, Ta30BOE XPaHUIIHIIE.

Problem statement.The Eastern European gas hub area and have an effect on them. Geographic lat#io
is one of the largest energy projects that carrdibee a dynamic description that constantly acquires feay

the natural gas market, integrate the Ukrainiantigass- tures and changes with the varying properties ®fgto-
port system into a European gas pipeline system andgraphical object and its interactions with othejects.
ensure the profitability of underground gas stortagdi- Academician S. Rudnytskyi writes in his work
ties in the country. The relevance of a researabjest "Galicia and United Ukraine": "Geographic locatitm
consists in the need of socio-geographical studyamis- perhaps, the most important geographical factoeémh
port and energy problems of our country. land-based unit: the continent or a complex of toes

Main part. The concept of geographical location is land or neighbourhoods, even a single locality," 1
one of the main categories in geography. Geographic 379]. By considering this issue it is also worthpay
location refers to the location of an object oraaoé the attention to the transport research of a scierilisspite
earth's surface in relation to other objects oritteies the fact that economic, including transport and com
that are located outside the boundaries of thigattgr nications, was not of main focus problem of the
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scientific activities, S. Rudnytsky adequately eksed it

in several of his scientific works. The most conple
economic-geographical description of Ukraine isegiv
in the work "Ukraine: Land und Volk" (Ukraine: Coun
try and Nation) (1916). Prior to that, in the wd&hort
Geography of Ukraine", the scientist gave a detonp
of the paths year of 1914, and in the paper "Thealdk
ian case on the state of political geography" (1923
where the one third is "The Ukrainian case on tue of
the economic”, the economic and geographical isares
reviewed, and also the connection between transpart
the political situation is traced. In general, thensport
geography S. Rudnytsky enlisted in the economiggeo
raphy, which, accordingly, is the branch of antlurop
geography. Then, when a scientist wrote about Wkrai
her territory was distributed between Russia, Rbkamd
Romania. In particular, S. Rudnytsky often menttne
the territory that passed to Poland: "... Ukraiost lits
independence, was annexed to Poland, fell intgpts
tion of a large and rich and recklessly used colofy1,

p. 188].

Prof. Shabliy O. notes that " the geographical Hoca
tion is the spatial relation of a particular objémuntry,
city, mountain range, etc.) to geographical paldiGties
that lie outside it and have or may have a sigaiftan-
fluence on it" [3, p. 93]. The structure of geodraal
location allocates subsystems - socioeconomicpuiallt
and ethno cultural location. The scientist refeged-
graphical location" to difficult category as it aws in-

carry out a comprehensive description of the spatia
ganization: "... the theory and practice of socio-
geographical research convincingly testify thatist
analysis of relative locations, the study of thaghbour-
hood allows to give the placement of individualestig a
profound and meaningful qualitative characteristi;"p.
154-155].

There are few scientific papers which consider the
topic of the gas hubs. In year 2010 Patrick Heapiodr
lished his paper "The Evolution and Functioningthod
Traded Gas Market in Britain" which described the
genesis and development of Britain's traded gasketar
for which the political and financial imperative$ the
early 1980’s, as much as the desire to create p&m
tive market, were a key factor. The Heather's pape
"Continental European Gas Hubs: Are they fit to-pur
pose?" provides a comprehensive and timely review o
gas market developments against the backdrop afrthe
going transition from long term oil-indexed contisito
hub based contracts. In anticipation of this trémsi
reaching its logical conclusion, the question ie fta-
per’s title i.e. “are the European gas hubs fit far-
pose?” relates to the ability of the hubs to prewidreli-
able basis for hub-based pricing in long term Gmis.
After studying the development in trading liquidiyd
the close correlation of prices between the huies,an-
swer from this paper is an emphatic ‘yes’ althotigh
exact roles of the individual hubs will probablyntioue
to differ. Based on extensive research and disoossi

dividualizes a geographical object. The geographica with the key actors intimately involved, the pappeo-

location displays such features as positionalityd an
uniqueness. According to the scientist, the geddgcap
position - is the property of the object, but at fame
time it reflects its relation to other territoriaystems.
The approach to the definition of socio-geographica
location completely preserves the features of dater
ing the geographical location. Socio-geographiocaht
tion is interpreted as the position of a certaicico
geographical object in relation to other object thave
economic significance for it (sources of energgnsport
routes, etc.). Prof. Topchiyev O. in his work "Fantken-
tals of human geography" describes the relationahib
interaction of geographical object with other oltgeas
an important characteristic that affects its furttevel-
opment. The scientist notes that the spatial matiip
of the object to other neighbours is a relative liat is
used by geographers more often, because it entbles

vides deep insights into the characteristics of itidh-
vidual hubs, the reasons behind their particulasliev
tionary path and the prospects for their furtheredtep-
ment [6].

We consider a transport geographical location as a
subsystem of an economic geographical location, the
study of which draws attention to the infrastruetaom-
ponents of transport systems. Speaking about dfispec
object - the East European gas hub, firstly, itdsessary
to localize separate structural elements - gasagéofa-
cilities. There are are 5 underground gas storfayis
ties in western region of Ukraine - Uherske, Oparsk
Bilche-Volitsko-Uherske, Dashavske and Bogorodchan-
ske (Fig. 1). The largest one is Bilche-Volitskodutke
with an active capacity of 17050 million cubic mste
(Table 1).

Table 1

The main characteristics of underground gas storaga the western region of Ukraine

Active capacity, The capacity that is used, Percentage of use,
Gas storage million mé million m3 %
* 26.09.2017
Bilche-Volitsko-Uherske 17050 8240 48,33
Bogorodchanske 2300 1700 73,91
Dashavske 2150 1753 81,53
Oparske 1920 591 30,78
Uherske 1900 540 28,42
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This gas storage should become the core of the fu-structured geographic object. The five above-meetio
ture projected hub. The next largest is Bogorodskar- gas storage facilities are almost identical to ltuation
2300 million cubic meters, Dashavske — 2150 million of the Oleska shale gas deposit in the Westermomegy
cubic meters, Oparske - 1920 million cubic metars] Ukraine with a total area of 6,324 km2. The Oleskale
Uherske — 1900 million cubic meters [5]. All gasrsige gas deposit is located on the territory of Lvivea(Busk,
facilities in the western region have the same gisne Zhidachiv, Zhovkiv, Zolochiv, Kamianka-Buzky, Myko-
they appeared on the site of exhausted gas /eddlsfi It layiv, Peremyshlyansky, Pustomyty, Sokal districts)
should also be noted that gas storage facilitigseaally Ivano-Frankivsk area (Tlumatsky, Galitsky, Goroden-
the first four, are located in short distances freath kivsky, Rogatinsky districts) and the extreme weaste
other. This allows us to talk about them as abmé o part of Ternopil area (Fig. 1).

BELARUS

1
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ROMANIA
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@ gas storage
————— projected gas hub

the state border of Ukraine

boundaries of areas

I:l Oleska Shale Area

1. Slovakia
2, Hungary

3. Moldova
Scale 1: 3 000 000

Fig. 1. Underground gas storage in the western r@giof Ukraine
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Except five underground gas storages (UGS) of hivske — 2000 million cubic meters, Kehichevske —
the western region there are eight more in Ukraine.1,315 million cubic meters, Verhunske — 920 million
Seven of them are located on eastern region ofdhe- cubic meters, Krasnopolivske — 800 million cubictens
try, along important transport and pipeline poitasd [5]. These gas storage facilities are generallyd use
also Glebovske in the territory of occupied Criméd)e internal needs of the country in general and ofréwgon
facilities of Chervonopartizanske gas storage (tota in particular. Generally the Ukrainian gas storagstem
pacity is 2700 million cubic meters) and Olischiggkas is one of the worlds largest and the most powaeiriul
storage (total capacity is 660 million cubic meYease Europe (Table 2). In recent years Ukraine uses aply
natural reservoirs based on the aquifer structdde. to 50% of capacity of gas storages. According tdtdNa
other gas storages, like gas storage facilitighenwest- gaz, the company has started a project to foredast
ern region, are created on the site of former gag / mand for the use of gas storages and to explorpdke
fields. The gas storage facilities have the follogvica- sibility of increasing the active capacity of syste
pacity: Proletarske — 4800 million cubic meters)oSo
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Scale 1:7 500 000

Fig. 2. Underground gas storage facilities of Ukraa

Table 2
Indicators of the use of gas storage in Europe
. Reserves of natural gas
General capacity, . - Percentage of use,
Country million mé in storagesmillion m3 %
*10.04.2017
Ukraine 30950 8304 26,8
Germany 22627 6680 29,5
Italy 18445 7630 41,4
France 12855 2898 22,5
Netherlands 13338 2270 17,0
Austria 1463 8773 16,7
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The geographic remoteness of the gas storage-facili trade. Indeed, the two transit gas hubs of NorthstWe

ties of the western region of Ukraine from othes gtor-
ages of the country not only strengthens logistisip
tions, but also makes possible to consider theeagge
of gas systems as a gas hub of the European nidusl.
is why, we can say about the formation of an EasbE
pean gas hub in the western region of Ukraine.

Europe, Zeebrugge in Belgium and Baumgarten in Aus-
tria have the capacity between them to handle aroun
45% of the demand in the downstream countries they
provide gas to. This makes these two locations imary
portant in the physical context of gas deliveri@d\test-
ern Europe. However, the nature of their formation

It should be noted that desire to keep competition means that trading has not developed as much as in
through development of standard and legal base in aneighbouring hubs [6]. Transition hubs are the Garm

background of the general economic crisis at theoEu
pean political level has caused fast developmena of
number of the European gas hubs which influence- pri
ing of the gas. Classification of the European lgalss

on trading, transit and transition is the most Wyidesed
The British hub NBP (National Balancing Point) ghd
Netherlands TTF (Title Transfer Facility) belong ttee
main of trading hubs. Whilst NBP is still by faretimost
active traded hub in Europe, its lead over TTHasvly
diminishing. This is mainly due to increased volsnos
the Dutch market whereas the British market has bee
more modest in its volume development [6]. Gengrall
the trade hubs have the greatest influence on iEiag
The largest transit hubs in Europe are the Bel@igE
(Zeebrugge) and the Central
(CEGH).

The main purpose of transit gas hubs is to fatdlita
the process of transferring large quantities of fas
further distribution among consumers. In fact, $iin
hubs are physical points where market participaats

GPL (Gaspool Balancing Services hub) and NCG (Net-
Connect Germany), the French PEGs (The Points
d'Echange de Gaz), and the Italian PSV (The Punto d
Scambio Virtuale). In general, this category inésd
hubs that have already managed to declare theitigros
on the market, liberalize it by trading, but haw get
fully revealed their potential. There is reasorb#dieve
that the projected East European gas hub will e th
largest competition for the Central European gal, hu
since, first of all, the geographically closestitoand,
secondly, has considerably more potential in teohs
capacity of gas reservoirs, which will enable toelep

in the future a powerful market a gas trading platf. In
order to ensure the security of gas supply on @nad

European Gas Hubbasis and avoid the problem of energy dependehee, t

European Commission proposes to create nine zdnes o
gas supply with the relevant regulations, and thus
strengthen ties and cooperation between markeicpart
pants (Fig. 3).

=

LEGEND
Gas supply zones

Elf Baltic Energy Market I
[ - Baltic Encray Market 11
= - West of North-South Europe
[ﬂ:[ﬂm - North-Western Europe
F—— - Southern gas corridor
- Southeastern Europe
Dj]:l - Central Europe

@) - active gas hub

) - projected gas hub

1. Denmark
2. Netherlands
3. Belgium

Scale 1:20 000 000

Fig. 3. Gas supply zones and gas hubs in Europe
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The countries of each zone will share responsbilit
for the formation of strategic gas reserves andithel-
opment of gas infrastructure. According to thisioeg
alization, the following gas supply areas shoulddiz
tinguished: North-Western Europe, West of Northt8ou
Europe, Central Europe, Baltic Energy Market I, tBal

and the formation of strategic gas reserves. Rdatic
attention is also paid to the creation of revenggpbes
between countries. This should be kept in mind by d
signing the Eastern European gas hub. Despite hiKgai
direct borderline with the Eastern gas monopolgir
November 25, 2015, Ukraine imports natural gas only

Energy Market I, Southeastern Europe, Southern gasfrom its western neighbors. In 2016, Ukraine reediv
corridor and separate islands Malta and Cyprus. Thethe main resource of imported gas from Slovaki®il9

principle of solidarity between countries is alsgu-
lated, in which neighboring states should assisthea
other during the crisis with gas supplies and enshe
work continuity of certain sectors of industry aagri-
culture that are most dependent on gas. In codidina
with the European Commission, states should alacesh
responsibility for the development of gas infrastane

lion cubic meters). Approximately 1 billion cubiceters
were also imported from Poland and Hungary. Such
change in gas supply policy was caused by sevecal f
tors, the most important of which is the unresolissiie

of the relationship between the companies of «Gampr
and «Naftogaz» Ukraine [8].
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It is also worth noting that the share of the state virtual point formed at the intersection of gasnsport
companies in import of gas has decreased in fa¥or o corridors, where the most active way is the digtidn
private importers whom in the market there are more of energy between market participants. In the aafse
than 20. European companies have wary of the Ukrain Ukraine, the gas storages of the western regiowigeo
ian market, but there is a noticeable positive dyica extraordinary manoeuvrability of gas flows, optiatipn
For example, «Naftogaz» and Polish «PGNiG» have of the operating modes of the energy sector, at agel
signed the contract for urgent supply of gas in déflar the creation of necessary operational and stratgasc
2018 after the Russian monopolist «Gazprom» has rereserves, which is important in the context of reark
fused to deliver gas to Ukraine. The contract ifdva relations. All these preconditions can serve asvaepful
until the end of March 2018. The volume of the cactt base for the creation of a European gas hub inibikra
is more than 60 million cubic meters. Deliveriee an- Summary. As an example of the German experi-
plemented on the Hermanowice point connects the Pol ence in the field of gas hub formation, one cancthaie
ish and Ukrainian gas transportation systems. iBesp that powerful gas platforms can be formed regasdids
all the risks that currently exist on the Ukrainigas the location of gas storage facilities. But thddarse loca-
market, at the end of 2017 it became known abogit th tion can be a significant advantage and becombdbis

start of work of foreign companies directly in Ukra for the formation and operation of a gas hub. i ba
Today there are four European traders who sup@y@a also concluded that on the basis of gas storagktiésc
the domestic market although the volumes areratifier in the western region of Ukraine it is possiblefdom a

small. But it says about positive dynamics in thecpss powerful gas hub of the European model. To develop
of liberalization of the Ukrainian gas market. Tiody model of the Ukrainian hub, the feasibility studgeds
the aspects of the functioning of the East Europesn  to be implemented for the creation of a suitable figd
hub, it is important to discover European expereic and the development of a related infrastructurentifly-
this field. One of the greatest gas storage sysisms ing sources of financing for the hub and listinguiss
Germany. There are 51 gas storage facilities irctha- that require appropriate changes to the currerisléeg
try with the total capacity of gas reservoirs, ated ear-  tion. The next step should be market research irkeha
lier, about 22 627 million cubic meters. Two gasv$iu sphere to determine the circle of stakeholdersherat-
were formed on the basis of developed gas infrastru tivities of the gas hub (domestic and foreign), kitog
ture: Gaspool in the north and NCG in the southhef out the issue of the creation and operation ofntbeking
country (Fig. 4). Both gas hubs are marketplacesaaa body of the gas hub, etc.

not geographically tied to gas storages, but afeeraa
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