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ABREVIATIONSAND PHYSICALUNITS

ACER- European Agency for the Cooperation of Energy Regulators
AGRIT AzerbaijanGeorgiaRomania Interconnctor

AMBO - Albania-MacedoniaBulgaria Oil Pipeline

BAP - Burga$ Alexandroupolis (Oil) Pipeline

BAU - Business As Usual

Bcmi billion cubic meter

BSi Blus Stream Pipeline

BTCi BakuThilisi-Ceuhan QOil Pipeline

CACT Central Asiai Center Pipeline

CACGPI1 Central Asiai China Gas Pipeline

CCGTi CombinedCycle GasTurbine

CNGi1 Compressed Natural Gas

CNPCIi China National Petréeeum Company

DSO- Distribution System Operator

DWT - Deadweight tonnage

EAOTCT Euro-Asian Oil Transportation Corridor

EASC- Euro-Asian Council forStandartization, Metrologyand Certification
EnC- Energy Community

EWGP1 EastWest Gas Pipeline System

FLNG - Floating Liquefaction of Natural Gas Plant

GEPoweri General Electric (Manufacturer of Power Generation Equipment)
GEE- Georgian Energy Exchange

GGTCi Georgian Gas mansportation Company

GOGCi Georgian Oil and Gas Corporation

GNERCI Georgian National Energy and Water Supply Commission (Commission)
HHI - Herfindahl-Hirschman Index

HPPT Hydro Power Plant

IGAT T Iranian Gas Trunk Pipelines

ICP - Intra-Caspian Pipehe

ISOT Independent (Transmission) System Opzor

ITO - Independent Transmission Operator

kWh - kilo watt hour

LEWST Law of Georgiaon Energy and Water Supply

LNGT Liquefied Natural Gasd

LPGi Liquide Petroleum Gas

Mcm i million cubic meter

Mbd 7 Million barrels per day

Mta i million ton per anum

NST Nord Stream Pipeline


https://en.wikipedia.org/wiki/Deadweight_tonnage

NSGPi North-South Pipeline System

OIES- Oxford Institute for Energy Studies

OTC1 OverTheCounter (trade)

PEOPI PanEuropean Oil Pipeline

SCPi South Caucasus Pipeline (Bakibilisi-Erzerum GadPipeline)
SCPX- South Caucasus Pipeline ExpansiBnoject

SGCi Sothern Gas Corridor

SOCARI State Oil Company of Republic of Azerbaijan

SSO- SorageSystemOperator

TANAP i TransAnatolian Pipeline

TAP T TransAdriatic Pipeline

TAPI 1 Turkmenistan-AfganistanPakistarIndia Pipeline

TBPi Trans_BalkaniarPipeline

TCP1 TransCaspian Pipeline

TNO - TransmissionNetwork Owner

TPPT Thermal Power Plant

TSI Turkish Stream Pipeline

TTF - Title Transfer Facility (European Gas Trading ttb in Holland)
TYND-Ten Year Network Development Plan (of Transmissionfhastructure)
MCR - Market Concentration Ratio

ULCCIi Ultra LargeCrude Carrier

VIU T Vertically Integrated Utility

VLCC- Very Large Crude Carrier

WREPT Western Route Exsport Pipetie (BakuSupsa Oil Pipeline
WS1 White Stream Poject



FOREWORD

Energy of Georgia faces significant challenges and opportunities. Demandhenmain
energy products: electrity, natural gas and petroleum products has significantly
increased during the recent period. Hindering of construction of largeydro power
generation facilities and scarcity of local oil and gas resources predetermin@vorable
tendency of growth of t he Attlesame imebesprodessp e n
of active implementation of the European legislation into the energy sector of the country
has been commenced which is associated with new challenges and feogmit
opportunities.

Ensuring energy security and uatioaandeconengyd s
with affordable energy resources represents a task of critical significance, which is
complicated by the geographic location of the country istéad from the partners of the
Energy Community and the EU and, inability of supply diversdation of the natural gas,
which is one of the main components of the total energy balance, will significantly
complicate the process of formation of an open andrsparent competitive market.

On the other hand, favorable location of the inland territoryand seaports connecting to

the international supply routes of hydrocarbons between the Caspian region rich in
resources and Europe dependent on import of energy resources predetermines sudcessfu
implementation of the transit projects through the territoy of the country, which are

pl aying an i mportant role in ensuring S«
Potential of the neighbor Azerbaijan and other countries of the Caspian regiorates
further opportunities for the development of new oil ad gas transit projects,
implementation of which will increase the significance of Georgia as the key player of the
international energy market.

The sensible implementation of the new Law of Gegia on Energy and Water Supply,
which represents an adaptedevsion of the European Energy Acquis allows to establish
competitive market(s) based on organized trade in the relatively short period of time and
integrate the energy sector of the country int&European structures. As a result, the role
of local content n ensuring the energy security of the country will be increased and the
threats related to the dominance of state companies of foreign countries in significant
segments of the market will be mimized.

Presentment of a systemized results of the studiestiba current state of oil and gas sector
in such conditions, prospects for its development and energy security of Georgia, as well
as the brief but significant information on the regional oil andas potential, production
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and delivery to the European marks is extremely important. Special attention has to be
paid to transit and inland transmission pipelines, their reliability and safety,
preconditioning security of supply to local and European mkats. Harmonization of the
Georgian energy legislation withthe European one and integration into institutional
structures of the Energy Communityos sini
legal grounds, also represents a highly significantissuead t he first pri
energy sector structurateforms.

The publication is dedicated to review of the above issues and it consists of the following
sections: regional and local oil and gas marketsnsit and transmissionnfrastructure,
challenges of the current period of the energy sector of Ge@@nd some solutions to
these challenges.

In fact, it is the first time that the publication haspresented concise but comprehensive
descriptions and aalyses of development of one of the leading brancheslw Georgian
energy- natural gas sector, gealy and potential reserves of indigenous oil and gas fields,
projections of demand/supply of natural gas and production of thermal power generation,
Geogi an natur al gas mar ket ds possible deve

The publication is mainy based on the analysis of activities related to harmonization of
the energy legislation, including materials prepared with direct participation and/onder
guidance of the author, as well as on scientific papers published in recent years and on
information related to the design of the significant engineering projects, such as the
Georgian energy strategy project (gas sector);\iar infrastructure devéopment plans,
Feasibility Studies of Strategic Underground Gas Storage and Combined Cycle Gas Turbine
Thermal Power Plant, planning and design of transit and transmission pipelines on the
territory of Georgia, etc.

Familiarization with key findings of the publication will do an invaluable service to
experts and institutions interested and involved in theegional economic and geopolitical
issues, and dealing with strategic decisions for the country with regard to the prospects of
the development of the Gergian oil and gas potential and transit routes passing through
the territory of the country, as well asmaking decisions in relation to energy market
organization and security of supply of the energy resources to Georgia and the entire
region. The monograh includes useful information for private foreign investors interested

in the oil and gas sector and frastructural projects of the region.
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CHAPTERI
1. REGIONAL OIL AND GAS MARKET

1.1. GENERAL TRENDS OF DEVELOPMENT

Guaranteed supply of raised economies and growing population with energy resources in parallel
with the critically changing climate conditions, is an important challenge® humanity. Global
welfare largely depends on the wide use of energfficient techndogies and renewable, low
carbon energy resources. Elaboration and introduction of effective technologies for exploration
and the use of hydro, wind and solar power havecome priority directions for energy market
development. However, the analysis showhat in the next 2530 years, fossil fuels will maintain

the status of a dominant energy resource. At the same time, Significant changes are expected to
be made in the oerall balance of fossil fuels: natural gas will become the most important source
of energy. Due to strong requirement talecarbonize the industry and other fields of human
activities. Fossil fuels will continue to dominate the global energy mix, accourgifor 71% of

all energy sources in 2050, compared with 81% in 2018 [1]. Oil will remain important energy
source, but its share in global energy is expected to decline to 26%, demand for coal will fall
intensely to 18%. Natural gas will remain the onlyesource that will significantly increase its
share in the energy balance from almos2% at present to 27% (1.3% growth annually), reaching
5,966 trillion cubic meters by 2050.

Power generation is expected to experience significant growth; 70% of incremaé consumption

of primary energy recources will be used for that. Instead of histoaily dominant oil and coal,
power generation will consume renewable resources and relatively low carbon natural gas. The
share of coal in power generation will drop foat least 10% by 2040, while the total share of
renewable energy resources and natuigas will exceed 40%.

The oil will still retain its leading position among the most used primary energy sources after NG
thanks to increased demand from the transporitaih sector, caused by tripling the number of cars
worldwide, despite increasing the paularity of electric cars.

More than half of proven oil reserves of the world are concentrated within the territories adjacent
to the Caucasus, in particular, in the Mdle East and Caspian region. Saudi Arabia, Iran, Iraq,
Kuwait, UAE, and Kazakhstan are among the top ten-oith countries having a total of 110 bin
tons of consolidated proven oil reserves. The Middle East and Caspian region having significant
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production and export prospects are considered to be the important sources of supplying oil
resources to the international rarket in the next 2025 years [2]

As mentioned above, the most intensive growth is expected in gas consumption. The demand for
gas will rise to 4,15 TCM by 2030 and to 4,70 TCM by 2040. Dominant trends related to the
increase of natural gas consumption have already been observed globatiy2018, the share of
natural gas prevailed 45% in the global growth of energy consumption[3]. In &atoh, the demand

for liquefied natural gas (LNG) was growing on average 3 times faster (annual 6.2% in-2000)

[4]. LNG is becoming increasingly impaant energy source providing new opportunities in terms
of energy security, competition and sustaindiby as well as in terms of new services to customers
such as bunkering, transshipment, intemodal and road transport. The role of LNG is highly
important in reducing gas prices, contributing to the switch from coal to gas and diversifying
energy servicegspecially during the energy transition. The higher demand growth trend for LNG
is expected to be continued in the future (annual LNG production will inease to 536640 Tones

by 2050 with the 5660% growth) [5].

The increase of the share of natural gasthe global balance of primary energy resources is
triggered by its costeffectiveness and simplicity of usage for power and heat generation compared
to other fossil fuels, also by the possibility of effective transportation in liquefied form. In additi

it should also be taken into consideration, that the competitiveness of renewables increases and
they will become commercially more attractive in thduture. Gasfired power plants currently
working under dominant baseload mode of operation may gradyashif to the balancing mode

of operation, which ensures the perspective to increase the role of gas in achieving agenda for
Sustainable Development andhe Paris Agreement including synergy between gas and
renewables through its combination [6].

1.2. REGIONAL ENERGY MARKET

The regions adjacent to the Caucasus &rewn with the significant gasreservesiran, Russian
Federation and Turkmneistan are among top five gash countries of the world. On the other
hand, the EU gas market develpment forestashows that the demand for additionally imported
gas may increase by significantlyThe Middle East, mederenean countries and Caspian region
are considered to be the main supply sources for delivering additional volumes of natural gas to
Europe.Apart from environmental factors, the main driver of increasing demand for natural gasin
Europe can be the demanfr gas for power generation sect¢r].
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Rich oil and gas resources of the countirgsthe region, including South Caucasus and Caspian
oil and gas producing and transit countries represent one of the ponetial sources for ensuring the
security of of supply of the SouttEast and Eastern European consumer countries and entire
international energy market. However, isolated location of some states dhd lack of direct
connection to the sea ports or major energy consuming centres, as well as the existence of critical
sections of transportation controlled by separate states and limited cayaof transportation
infrastructure create significant barries to utilize full potential of region.

Estimated reserves of the Caspian Sea bassirsanegundingland area totals to 6,3 bcm of oil and
8,3 tcm of natural gas. Oil fields are mainly located the north of the sea, and gas fields to the
south.

At times, the Caspian Sea is referred to as the lake due to its isolated location from the world
ocean, however unlike the lake, it is not filled with fresh wateDetermination of legal status of

the Caspian Sea has formal as well as great practical signifiedn case it is granted the status of
the sea, internationally recognized rules fatelimitation of the continental shelfshall be applied

in relation of economic activities.

The Caspian sea is surrounded by 5 littoral states: Russia, Kazakhstan, Temsatan, Iran and
Azerbaijan. The seabed contains oil and gas reserves divided by several shallow zoogh and
middle basins are divided by the Mangyshlak shelf and middle andtkobasins by shallow water
Absheron shelf.

In case the Caspiawater areais divided into national sector$8], estimated and proven reserves

of Azerbaijani sectorcan be[9]: oil - 8.5 billion barrels, gas 51 trillion cubic feet, Iran: oil -0,5
billion barrels, gas 2 trillion cubic feet; Kazakhstan: oil 31,2billion barrels, gas- 104 trillion
cubic feet; Russia: o## 6,1 billion barrels, gas 109 trillion cubic feet; Tukmenistan: oil -1,9
billion barrels, gas 19 trillion cubic feet. However, these indices may be revised as a result of final
delimintation of the Caspian seabed in the southern part of the sea. The division of the northern
part of the sebed is almost agéd with Russia, Kazakhstan and Azerbaijan, as well as with
Kazakhstan and Turkmenistan and the agreement envisages equal division of bioglbtocks In

the south, no formal agreement has been reached between Turkmenistan, Azerbaijan and Iran
over the Kigpaz/Serdari and Alov/Araz/Sharag disputable fields.
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On August 12, 2018, at the summibf government officials of littoral countries signe the
covention on the Status of the Caspian SEE)]. which envisages the agreement on the
establishment of innerand territorial waters, alsoadjacent (fishing) zones for littoral states having
exclusive rightst Gettng the positions closerin terms o dividing the Caspian water areas into
sectorssignificantly increases the likelihooaf the development of the fields located in disputable
areas of the seabed as well as the the prospects of builthed ransCaspian oil and gas pipelines.
The conventone has been ratified by4 signatory countries. According to the available
information, Iran will soon finalizae ratification procedures.

Article 8 (1) of the convention legalizes the principe of delimitation of the Caspian seabed and
subsoil hto sectorsit leaves the matter of delimination within the competence of neighbouring
countries and supports the idea of regulating the disputable issues through bilateral agreement.
Littoral states will presumably agree on the principle of delimitationf the souh part of the
Caspian sea into national sectors with middle dividing line in the way it is applied in the northern
part of aquatory between Russia, Kazakhstan and Azerbaijan and Kazakhstan and Turkmenistan
[11].

According to Article 8 (2) of he conventon, a coastal state has an exclusive right to conduct
ecomonic activities in its own sector or tgive permission for such activity.

By signing the convention, formally, submarine cable and trunk submarine pipeline project can
be implemented without anyhindrance (Article 14 of the convention), for whichonly two
bordering littoral states shall mutually agree.

It is alsonoteworthy that the convention has practically legalized the military hegemony of
littoral states on the Caspian water aa (clause 3.6 of the Convention), which can become a
hindering factor for the implementation of international economic projects due the positions

of Russia and Iran, despite the fact thajenerally, encouraging the development dfydrocarbon
potential of the Caspian sea, minimizing possible obstrunting techniological factors for new
supply projects is considered to be one of the significant leverages for increasing the security of
the International energy marlet.

1 The Convention also prohibis presence of military forces of any country other than a littoral state the Caspian
Sea
2 In the Environmental Pactwhich was simultaneously put into operationit is mentioned that other littoral states
have a right to control ecologic compliance of the project with norms established by international agreements (source:
dbadeonqgb Oo3aqs CZE¢gKEdag, A3jaeads 15, 2018
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Export of Caspian Energy smurces is especially significant for Europe in order to prevent critical
dependenence on dominant energy suppliers. therefore, to ensure the security of European energy
market, diversify supply sources and routes, the déyement of the Southern Gas Comlor is
really crucial, as it envisages the development of hydrocarbon resource delivery routes from
Caspian fields to Europe passing througie South Caucasus and Turkdgr the Black Sepwhich

will be independent from traditional supply sources of Noray, North Africa and Russia.

Traditionally Europe is one of the major consumer of energy resources along with North America
and Far East, despitbeing the leaderin terms of highly developed and energy efficient
technologies.Nowadaysnatural gas repreants some 24% of the primary energy consumption of
the EU.. Gasis emitting less greenhouse gases thany other fossil fuel It is widely used by
industry, power generation household and transport sectors (in form of CN&hd LNG).After a
somedecline caused mainly by world financial crisispatural gas demand is on the rigeom 2014
thanks to thesubstitution of coal and nuclear in manyeuropeancountries

Accoridng to BPWorld Energy Qutlook, the use of primary energ resources in the EWnember
states from 20282030 will increase by 4% (1780 M tonnes) compared to 201Q], however,
pursuant to IEA basic development scenario which envisages sharp reduction of harmful
emissions, total demand for energy may reduce @& for the same periodGas demandupposed

to decrease slowly from 2025 but would still represent about 90% of the present consumption in
2040[13].

The key instrument for the reduction of emissions thrugh the realisatiaaf ambitious plans of
developmern of renewable energy resources and replacement of coal and partially oil, is wide
implementation of natural gas (see figure), along with the introduction of modern energy efficient
technologies. According to the main devepment scenario, the volume of eissions in the EU
countries will reduce by 35% which will provide twice as low energy intensity in Europe
compared to the world average indicator.
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Figure 1.1.Historic andprojectedprimary energy resources consumption in the EU,
bln tonns

Production of primary energy resources in Europe is gradually decreasig tothe lack of local
resources and depletioafter their extensiveexploitation, alsoas a result ostrict restrictions set

by the environmental policy, impeding the developmentof non-traditional and offshore field.
Therefore, the import of energy resources is the main source to meet the energy demand in
Europe. The dependence of EU (including Britgion oil imports in 2017 increased up to 80% and
gas up to 75%.
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Figure1.2.Dependence of the EU on oil & gas imports, %

The analysisconfirm that the demand for oil in Europe has significantlgecreasedince 2000,
however due to thereductionin local production, the demand for imported oil for the same period
increased by 125 ml tos[14]. Main sources of oilsupply of the EU renmain middle East, Russia
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and Africa. Among gas importers, Russia, Norway @mi\lgeria (Russia 3540 % of consumption,
Norway 20-25 % and Algeria #10%). Gas is supplied through the offshore and onshore pipetine
traversingoutside and inside the EUWerritories. LNG coming from Qatar, Nigeria, Trinidad and
Tobaggo, USA and Russta EU receiving terminals issatisfying some 15% of sharethe EU
consumption in total.

In order to balane the demand for oil, in the coming decade, within the conditions of reduced
local production, it is expected to significantly increase the demand for imported oil, including
for southeast and central European oil refineries, that are eotial consumers bsupplies from
Caspian field415].

Growing import dependence trend islsoobviouswith regard to natural gas[16], the share of
which in the total consumption will exceed 80% by 2022030.Critical situation is obsered in

the Energy Community Contracting Partieswherebyimport dependency fronRussiansources
continuego prevail. In BosniaandHerzegovinaandNorth Macedoniamport from Russiansources
represented100% ofthefinal consumptionin Moldovaupto 99%and in SerbiaB6%.Georgiarelies
mostlyonimportsfrom Azerbaijan(95-98% of gasdemandvascoveredoy gasfrom Azerbaijan).n

Ukraine35%of thegasconsumedn 2018dependedn import from EU MemberStateswhile 65%
camefrom indigenousproduction;in turn this meanghatUkrainewasnotdependingrom Russian
importsin 2018at all. The numbersof supplysourcesper ContractingPartyareshownin thetable
below[17].

Tablel.1. Sources of supply to the Energy Community Contracting Parties

Country Number of Comment
Supply Sources
BIH 1 Russia
Moldova 3 Import from Russiaand Romania99%, whereby
less than0.5% from Romania;domestic production
addedup to 0.01%
Georgia 3 Import from Russia.5%and Azerbaijan97%

(there aretwo sources fromAzerbaijan Socar and
Shah Deniz Consorcium)ocal productionaround

0.4% of demand
North Macedonia 1 Russia
Serbia 2 Local production 14%, Russia 86 %
Ukraine Several 35 % from EU member states, 65 % local
production
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In 2017, the demand for naturafjas increased by 5%ompared to the previous years | n.di c &
The Balkan and south east Europearountries representing the target markets for Caspian
resources have been characterized with higher increase in gas den{d8gl in particular: in
BosniaHertogovizna it is7,6 %, Croatia- 17,9 %,Greece20,5 % _, Hungary 10,2 % _, North
Macedonia29,0 %_, Romania9,2 %,Serbiall,8 %, Turkey 15,3 % (n Slovenia, Albania and
Bulgaria lower than average increase was obserded %, 2,9 %and 2,8 %,respecti\ely). Similar
trend will presumably be maintairedin the short and middle terms periodassuminghat average
per capita consumption in these, countries (46C#y) will approach average Europealevel (839
m3/y). Gas consumption trend in th&nergy Commurity Contracting Partieqsee Figure 1.3)17]
shows total growth more than 30% during 20:2018. Onlyin Ukraine consumption decreased
by morethan 40% and in Moldova by 6%The substantiableclinein Uk r a i gas eonsansption
caused bylower operation d industriesin the occupiedpartsof the country, increased gas prices
and intentional lowering of import dependence.

%

TOTAL
(W/0
UKR)

Figure 1.3. Gas Consumption Growth Rates in Energy Community Contracti®ayties
(20122018)

The demand for imported gas will sigficantly increase within the transtional period until the
development of renewable energy resources aimed to replace coal and oil, mainly in power
generation sectorThe situation is complicated by the fact that most diie existinglong-term
supplycontracts expireandwill be impossible to update all of them. As a result, additional increase
in the demand of imported gass also projectedapprox.150 bcm for 2025 and 26815 bcm by
2035)[19].
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The Caspian region, considering its increasing productiand export potental, will gain more
significance for the EU energy marketn the next decades, the increase of oil (Kazakhstan will
be a leader in this segment) and gas production (Iran, Turkmenistan, and Azerbdgah) is
envisaged.

According to theforecasts, oil production in the Caspian region will significantly increase after
development of the Kashagan oilfiled. It is projected to increase oil extraction to 220 M tonnes,
and export potential may rise to almost by 50%, to :8®0M tonnes. Gas prduction in Caspian
exporting countries may reach (except Iran and Russia) 34D bcm after 2030, and export may
increase to 225 bcm. As a result, the Caspian region will become one of the main sources for
satisfying energy deficit in Eurpean market, espally in the South-East Europe.

The global trend of growing demand for primary energy resources, especially in rapidly
developing Asian countries will significantly intensify the competitition for access to energy
resources. According tdEA, by 2030 toal demand for oil in China and India is expected to be
twice as much than in Europe, while in 2015, oil consumption in Europe and China/India was
almost equal. According to forecasts, demand for gas may incr&as&.5times [20] which will
weaken the ggnificance of EU, influencing of the rest of the world in the fight for energy
resources. Therefore, one of the goals of the EU foreign energy policy is to attract energy resources
from new supply sources through the promotion of internatompetitive andtransparent single
energy market, creation and development of energy infrastructure connecting to alternative
supply sources.

In order to ensure the security of supply, the Eliscribes more importance to the enhancement
of the role of energy policy. Therefore, the internal market rules of the EU requires to modify
functioning methodsfor the third country supplying companiesand implementation of standrds
and energy legislation ighe main tool for cooperation with them.In order to create a more
competitive internal gasmarket BJ suppotrsanreconsideringof gas market rulsof neighbouring
countries, includingregulations releatedd all pipelines entering the EUrom non-EU countries.

In February2019,the EU reachedan agreementto amendthe third energy packagdo make it
applicablei including its provisionson transmissionunbundling, third party accessandtariffs i

to pipelinesfrom non-EU countrieg, i.e.thesepipelinesbecome accessible to other operators, as
it already was the rule for internal gapipelines and final consumers would befit from more
competition and hence lower prices.

8 Source:yafimava,6 G Bictive amendment: implications for Nord Stream2 @/ESEnergyinsight 49 OIES2019
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Following to the opening of the EU market after themplementation of third energypackage,
market has become more liquid and prices have been more set at gas trading hubs such as TTF
setting the European NG prices. As a result, prices become more flexible and set according to the
offer and demand balancen a growing liquid market, trading with gas from various sources
(during lastyears pr ead bet ween TTF prices and of Gaz
range NI20]).% only

More flexibility to gas prices added by LNG sppes, demonstrating its advantage on the rigidity
of pipeline gas. Therefore, the main external suppliers of gas to Btdadaptng gaspricesto the
new situation, for the benefit of the EU customersaccading to publicly available datamport
prices for European market felt close to $100/10003nn summer period, below $150 in
NovemberDecember of 201922], andfutures at TTF traded below $110 till September 2020 and
slitly increasing (up to $150) in IV Q and 202[23]. Moreover, while the European market
remains wellsupplied with pipeline and LNG supplies, the current storage and pricing situation
in Europe dictates that prices could fall even further in the summer2020.An assessment done
by the Oxford Institute for Energy Studie§OIES) of the impact of the rising LN@nports coming
onto the market shows the possibility of $2/MMBtu gas in Europe during 2020 (broadly a price
close to $(23) per MMBtu would be the sme as a pr i-@eperd@0m). Whe éey 7 O
factors which triggered such lower prices are Gazprom's transit deal with Ukraine, a mild winter
in Europe, LNG imports of the Americas and the Middle East and pipeline gas imports into Europe
remaining roughly at 2019 levels and lower LNG demand in Asian markets due te #iffect of
coronavirus on economic activity in the world24].

EU security of gas supply standards have been alsiablished by the regulation requiring25]:
1 mandatory reverse flows of all jpelines,
1 each Member State to rely on three different sources of supply,
1 harmonized supply standards for consumers,
1 the N-1 infrastructure standard (to enable Member State trely on sufficient
infrastructure or demand management tools to face a majopgly disruption), and
1 the implementation of solidarity in case of emergency.
To maintain guaranteed supply securifgl) carries out the legislative control on foreign

investments in strategic energy infrastructure projects well including the screeimg of their
relevance to the goals and restrictions of ownersHp6]. The goal of the screening is to evaluate
foreign investment related risk towards state and social interests. As a reshifee possible results
can beobserved approving the investments, approving the investmments with certagonditions
and banning the planned transaction (or terminating, if the investment has already been made).

In order to to support the supply securitythe legislationregulaes the issues of gas transsion
infrastructure ownership and control. 18 memdr states hae ownership restriction norms, in
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addition, in 9 countries the law establishes the list of strategic transportation infrastructure for
natural gas 100% of which iswned and controlled by the state. In other countries, more liberal
legislation is appliedn terms of strategic infrastructure ownership and control, such as restricting
the share of foreign i nv byshesiaafirt 3xountices, sontrolgon i g o
alienability (including privatization) considering the state interests withaurestricting the
investments and etc.

The EU long term strategy by 2050 (April 2019) and the European Green Deal (December 2019)
are securing EU political decarbopation strategies, which provide a roadmap with actions
including new legislation in all £ctors of the economy, stronger investment tools and emphasize
the global dimension of a more consistent and stronger use of EU energy and climate diplomacy
and trace relations including in the Neighbourhood. Affordable and competitive LNG has its place

in the EU energy policy for members states and their neighbors from Energy Community, notably
under the heading of security of supply and international action. Accondj to EnCS analysis, due

to geographic conditions, it is not expected that massive LNG aapawill be installed in the
eastern partner countries of EnC, but that LNG could rather become an additional source for the
existing energy mixesArangement of ratural gas liquefaction and export termait traversing the
Turkish straits by LNG tankers without delay amhstruction ofeceiving terminals in the Black Sea
aquatoria are determined as a key prerequisites and success factors for LNG projectitatame

in the region.Countries of the reg o n , i n the expertsd opinion,
consider LNG as a game changer for the sake of security of supply, diversification and increasing
competitiveness in the regiofi27].

Governments of tle EU member states, in most cases are tleg kharehoders of LNG terminals
and underground gas storage facilities, although many other investors may participate in the
implementation of projects. In many cases, LNG terminals and gas storage facilitiesvaned and
controlled by the state transmissn system operator companies. There are only 5 cases in Europe,
where the third country company is a shareholder of LNG terminals.

Currently the EU energy policy on the provision of energy security is mainly dosed on the
peripheries which alsccomprises enhancing bilateral relations with namember producing and
transit countries[28]. These relations are discussed within the frames of major economic and
political agreements which will significantly increaselte efficiency of theirimplementation. The
example of such approach is introduction of energy related issues in EU Georgia framework
agreements on economic relations.

The commission encourages boosting multilateral relations by involving neighbouring Ron
member states in theridependent, single institution- Energy Community, representing the best
means for reforming and integrating the markets. In addition, it should be note¢kat the Energy

21



Community as well as disseminain of concept of the EU energymarket model have some
restrictions, conditioned by the difficulty of the countires in the region to haveelations with
some of the neighbouringtates, such as Russidal herefore, it has been defirgethe goal for every
individual partner of the Community, by elaborating waydgo fulfil the obligations and tailor the
work plans in the way to consider specific geographic location of eaatf tham, political
orientation and economicconditions.

The experience gained duringrisisesplayed a crucial role in Baping the energy policy of the EU

and associated countries. In in 1998000 sharp increase in oil prices, 2006, 2009 and 2014 Russia
Georgi& and RussiaJkraine political conflict causing gas crisises, in 2011 Fukushima nuclea
power plant disaster, cread problems of local or global character and established new trends
(reduced demand for certain energy resources, more accessibility to LNG, prospects of the
development of non traditional gas industy and etc.). However, asesult of specific measures
related to energy security taken during the last decade regional market gained more sustainability
and currently it is less depenedent on external risks.

1.3.0IL AND GAS BEARINGAND SUPPLY POTENTIAL

In the South Caucasus oil and gas deposite mainly located within intermontane lowlands
surrounded by the Caucassmountainsrangesrom the north andthe Lesser Caucasus mountains
ranges from the Southin the westthere arethe Rioni molas® troughs which extend to the Black
Sea basinln the east there isnore extensivethe Mtkvari molasse trough, which incrementally
widens first at the narrow Upper Mtkvari (kartli) section endings and thest middle Mtkvari and
lower Mtkvari subdepression edings and finally integrates into vast and deepwgh Caspian
sedimentary basinThe strength of the sedimentary cover increases to the same direction. In Kartli
(Georgia) section its strength is 46 km and in mid-Mtkvari section on GeorgiaAzerbaijani
border it is about 1314 km, and in lower Mtkvari setion and south Caspian hollow it exceeds
20km.

Ge o r grovaniis reservesas of 2018, totako about 1.5 billion tons and gas reservesbout
21.52 bcm. Estimated reserves of oil is 4,81, possible reserves are 21 f6Pis| gas 4,59 and 5,87
bcm respectively (see detailed information belowGeorgia is net importer of oil and natural gas.

5 Russia has occupied praintainspolitical control over tvesignificant part of Ukraine, Georgia and Moldova

Crisis of the energy system of Georgia in 2006 which was predetered by simultaneous damage of gas and
electricity supply infrastructure on the territory of Russia as a resolftterror attacke idess known to the international
community
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Main suppliers of Georgia with imported hydrocarbons are Azerbaijan and other litoral countries
of Caspian sea.

Azerbaijanplayed a significant role on the mamt even betweerXIX-XX centuries and remaied
main oil producing region even within the first decades of the existence of the Soviet Union.

In 70-80-ies of last century significant deposis were discovered in the Caspian Sea water area
adjacent to Azerlijan. The most successful period for Azeajani hydrocarbon production was
the PostSoviet era. As a result, oil and gas production in that period sharply rose with the
involvement of major transnational oil companies that carried out large scale highnoogical
activities in the offshore depsits of Caspian Sea.

Azerbaijani oil and gas deposits iierms of geographical location and geological composition can
be divided into several groupdn the western part, bordering Georgia, there are several $hoa
deposits which are located in the sith edge (Armenia and Karabakh regiomf Lesser Caucasus
foothill in the south of the Middle Mtkvari depression.

In the easern part, in the centre of the Middle Mtkvari depression, within the premolasse
sedirments there is the Kurdamir uplift, where aather group of deposits was revealed. In this area,
the Mesozoic sediments are located in the depth that are comfortable for drilling and their oil and
gas bearing potential has been proven numerously.

In the far east, within the wider lower Mtkvari depression area, through the Absheron molasses
depression merges in the north with the molasses depression line of the North Caucasusa
number of fields have been discoveredhe high hydrocarbon bearing capacity ahe area is
related to the strong (more tan 4000) middle plyocene era productive strata.

Productive strataare distinguished inthe pericline depression zone ahe Absheron peninsula
where it is constructed with the high collector quality quartz sandstone strata At the sea
extension of the same section, within AbshereBalakhani enbankment, one of the major complex
of fields AzeriChirag-Giunshli is discovered.

In the southern direction to thecentral part of the lower Mtkvari depression, the stnegth of
productive strata and the share of sandstonethreir composition is significantly lower.In this
section there are several anticline chains spread to the seatist direction which deeply enter
into the Caspian 8a area. The folds in this sectiomeaquite complicated with diaprism and mud
volcanisms. The discovered complex of fields is related to the local uplifts. At their sea extension,
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there are several deposits discovered among which the SBamniz gas condesate field is the
largest.

The number of fields of different sizes which were discovered within the loweMtkvari
depression and in the Caspian water area located adjacent, exiteeds 80.

Proven reserve®f Azerbaijani oil madeup 1 billion tons by 2018. It is mainly located in Azeri
ShiragiGiunshli) field. The field is being developed by Azerbaijani International Operation
Company (AIOC)led by BP?

The extension of the ACG PSA to 2049 wagreed in 2017. More than $36 billion has been
invested into the development of the ACG aresince the original PSA was signed in 199F0
date, more than 3.5 billion barrels of oil have been produced from the field. In 2018, total
production from ACG aveaged 584,000 barrels per dayne steering committee for the field has
sanctioned the next sige of the development. The $6 billion Azeri Central East (ACE) project will
include a new offshore platform and facilities designed to process up to 100,000 m=ofebil per
day. The project is expected to achieve first production in 2023 and producea00M bbl over

its lifetime [29].

The peak of oil production inAzerbaijanwasrecordedin 2010 and made up 51 million tons. In
2018 productionamounted 38,8 million tons. The current analysis of the data and forecasts
confirm that this level of produdion will be maintained in the future [30] and will grow after the
development of thenext stage of Azeri central astern block ofthe Azri-Chirag-Giunshli field.
The oil produced in Azerbaijan ismainly Azery light type which is delivered to international
markets via the Baku ThilisiCeyhan and/or the BakiSupsa oil pipelines. URALS oil dm
Azerbaijan isprimarily transported through the BakeNovorosiisk Oil pipeline.

Table1.2. Types of Azerbaijani 0i[31]

Name AP/ Sulfur content
Azery BTC (BTC) 36,6 016 %
Azery Light \WREP) 35,2 0,14 %
Urals (NREP) 31,0 1,4 %

Annual capacity of oilrefinery facilitiesof Azerbaijanisabou2 05 t housandMtabarr
During last yearsoil refining industry was loaded by 60%oughly.

"ACG field owners comprise BP (operate§0.37 %, SOCAR25 %, Chevron 9.57 %,INPEX - 9.31%, Equinor
7.27 %, ExxonMobil 6.79 %, TPAO5.73 %, ITOCHU- 3.65 % and ONGC Videsh Ltd2.31 %.
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Figure 1.4. Oil production (historical and planned) in the cantries of region 1000kbl/d
(Source: IHS)

Provennatural gageserves of Azerbaijatotals to1300 bcm. Main part ofthe reserves aréocated
in the ShahDeniz Gas Condensate Field. Gasopuction from Shahdeniz field started in 2006
and export started in 2007 The second stage of field developemnt habeadybeen completed
As a result annual extractiorof gas will beincreased by 16 bcm, out of which 6 bcns to be
supplied Turkey andLO bcmi markets of theEuropeancountries

BP (operator) announced that the first exploration well was already spudded on the Shafag
Asiman block in Azerbaijan sector of the Caspian §83]. In the near future, Azerbaijan plans to
start operatingthe Absheron (operator TOTAL), as well as the Nakhchevani, Ara&liov-Sharag,
Umid-babek and other prospective field8P along with SOCAR work®n the project to extract
gas from the ShalDeniz deepwater horizon, within the third stage of the project developent.
The project envisages production of approximately 500 mcm additonal resoucres from PR32

As aresult, peak gas production of 50 Miper annum can be reached in Azerbaijan, 70% of whic
will be envisaged for export.

In 2018, 19,2 bcm of commeral gas was produced in Azerbaijan, about 8 bayhwhich was
exported (o Turkey and Georgia).

8 Currently, the field owner partners areBP (28,8 %pperator),AzSD (10%), SGC Upstream (6,7%), Petronas (15,5%),
Lukoil (10%), NICO (10%),TPAO (19%)
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Considering priorities of economic and geopolitical factors, for Azerbaijan the most favorable
export route is the southern corridor passing territories of Gegga and Turkey (or the Black Sea).
This route excludes the necessity to travers Russia, IranCamtral Asian producing countries,
being competitors in export of energy resources to the international markets.

The gassectorsof Central Asian countries have traditionally been of interest becauseof their
connection to Russia,but over the pastdecadethis link hasincreasingly becomelessrelevant
as exportsto China have startedto dominate. This hashad significant commercialand political
consequencescrossthe region. Therefore,the issueof the future gasproduction in Central Asia
and export potential growth from regiorremainsavital significance

Over the last decade, China has replaced Russia as the main export destination for Centrad.Asian g
Total exports in 2018 were 46.8 Bcm to China, 16.1 Bcm to Russia and 5.7 Bctreoégional
trade[34]. Due to strong growth in gas demand in China, the Central@siaa pipeline corridor

will be usedmore intensively lose to itstotal capacity- 55 Bcm/yeay. In 2017-2019, gas
consumption in China increased from 240 bcm to 310 becm (average 15% annual growth). By 2030,
projected demand for natural gas in China will reach 540 bcm, half of which will be met by
exportedresourceqd35]. Therefore arexpansiorof CA China export directiono 85 Bcm/year is
possible, by construction of Line D from Turkmenistan via Uzbekistan, Tajikistan and Kyrgyzstan to
China, probably in the late 2020s.

Turkmenistan will be The main source of additional volume to GdfKazakhstarhas committed to
10 Bcml/year until 2023, after which its exports to China will &aid Uzbekistan will probably
contribute around 10 Bcm/ygar

Proven reserves of Turkmenistais 195 trillion cubic meteres and the countryranksfourth the
world in terms of gas reserve$urkmenistanproduces about 640 bcm of natural gas @95bcm
in 2018) significant partof which is used to meet its own needs (ZBbocmin 2018).

Government 6s strategy envi s ag eosder bflcauntrg waithoat o f
participation in the development of transportation infrastructure and consumer market. Besides,
Turkmenistan has started production at the supergiant Galkynysh fielghich is considerd as

main source of incremental productiorand export from country. But, Turkmenistan has some
restrictions for foreign companies to get access to the onshore fields, which hinders the
devel opment of the canmdtménreg béarexpome ¢¢potlking i a
ability to manage developrant of new fields. One possibility is that activityof foreign investors

in the upstream will further increase. Projects operated by CNPC of China and Petronas of
Malaysia now account formore than one quarterl 2 8 % " of Tugk®@eh &)tput (CNPC
namely, has undertaken field development and construction of processing capacity at Galkyphysh
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Turkmenistan remains heavily dependent on hydrocarbon export revenues and its autarchic and
dysfunctional political system is under strainthat may support some potical changes in the 2020s
[34].

Currently, Turkmenistan exports its products to Chin&ussiajran and Kazakhstanlt is notable,
that the existing contract envisages supplying China with 65 bcm of turkmen gas annually,
however, so far, the country manges only loading the pipeline partially (in 2018 actual load was
33,3 bcm)[35].

The country envisages implementain of the next stages of theGalkynysh giant field
development, which will increase the production of commercial gas to 93 bdB6]. Russiais
consided to be the traditional export route for Turkmen gas (or reexport via Russidje long

term agreement between Turkmenistan and Russia (to 2028) envisaged exporting 30 bcm gas to
Russia. In 2009, due to unforeseen failure of export pipeline systCetral Asia Centre (CAC)
connecting the country to Russia (according to Turkmen side, the failurasvinspired by Russian
AGazpr omo) , gas export t o Rus si2@l8 it wag entirely ¢ a n
suspended. Gas supply to Russia (orRisssia for reexport purposes) has been resumed since April
15, 2019 with the capacity of 15 Mfa day wth prospects of further increas37]. Accoridng to

the latest information, Gazprom and Turkmenistan have concluded-géar contract (up to July
2024) to export 5,5Mm? Turkmen gas annually. To transport Turkmen gas to Russia or reexport

it via Russia, traditional Central Asia Centre (CAC) pipeleine system can be used as well as the
Trans Caspian pipelin@f constructed) with its further expansia via the pipelines orterritories

of Azerbaijan andof the North Caucasugegion of Russia Federation[38]. According to the

ex per t 6 seumipgthe impont of Turkmen gas foGazprom is beyondof commercial deal

and it can be used to meet the ragements of the EU Gasglirective which requires loading othe
trans-border pipelinesentering EU territory (among tham Turkish Stream and Nord Sream 2
pipelines avoiding Ukraine), for at leagi0% with gasof the alternative supplier)[39] and, at the
sametime,toma nt ain Gazpomds obligation retain cer
transmission systenO0].

In general, among other supply routes, Turkmenistan prefers the development of currently
partially loaded China and under constructio Turkmenistan-AfganistanPakistanindia (TAPI)
pipelines, also the western routes passing through the territories of Azerbiaga@orgia or Russia
to EuropearmarketsAt the same time, according to treimates, export routes suggested for Central
Asian gas via a TurkmenistanAfghanistanPakistarrindia and via a Trans Caspian pipeline to
Azerbaijan, Georgia, Turkey and Europeremain economically infeasibl¢34]: the transport costs
mean that Turkmen gas simply cannot reach these markets and compete witier supplies.
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Even if political obstacles to the route are overcome, geographical and, above all, economic
obstacles remain. In a world of a growing LNG business, there are simply no grounds for believing
that there will be a longterm change in thetrend of gas prices, sufficient to perform TCP into
attractive investment propositions.

With these limitations, a solution now being more actively worked on by the government, is to
use gas resources as feedstock for petrochemicals production. The laohttte Kiyanli complex
with substantial financial and engineering support from east Asiacompanies, marking a
significant turning point in this respect.While the Turkmen government has been vocal in
support ofpipeline projects, it has actually attractedillions of dollars of foreign investment into
gas processing plants to produce petre@chicals and gasoline. Thialternative diversification of
marketsmay prove to be a better way of raising export revenuasuntry.

Turkmenistan has relatively smalleproven reserves of oil- about 100 million tons according to
2018 data. Its annual production is about 12 million tons 60% of which is processed localy. The
capacity of Turkmen oil refining industry is 13.5 million tons/y and factual load,3 ml tly.
Turkmen petroleum products a mainly supplied to the European market, via the infrastructure,
including the ones located on Georgian territory. Turkmen oiAP1 =330)belongs Average density
low sulfer content type 016-0,29 %)and it can be transported vianain export pipelines alag
with Azeriobés oil

Proven oil reserves dkazakhstaris 3.9 billion tons and the most of them are located in the north
west, on 5 Caspian onshore fields (Tengiz, Karachaganak, Aktdengustau and Uzen) and two
offshore fields(Kashagan and Kurmangaz) of the country. Kazakhstan is the largest oil producing
country in the Caspian region41,2M tons in 201) that will increase to 100 million tons by 2025
[41], with respective growth d export potential

The giant Kashagan ofield with 4.8 billion tons of geological reserves was discovered in 2000 in
the northern part of the Caspian Sea, near the city of Atur&tliotal extractable reserves of the
field is 10 billion barrels of oil and 1 trillion cubic meters of gas. Oil prodtion at Kashagan oil

field started in 2013, however, it was soon suspended due to natural gas system failure. Production
works at the field resumed in 2016 and presumably by 2020 ithweach 15-19 million tons a year,

and by 2030 production will exceed@milion tons (see figure aboye

% The con@rtium owners include: Kazmunaigaz (16,81%), Eni (16,81%), Totdl6,81%), Exxon Mobile (16,81%),
Royal Dutch Shell (16,81%), Conoco Phillips (8,4%), Inpex (7,56%)
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The second major Tengiz oil fieldf Kazakhstanwvas discovered in 1979 otal explored reserves

of the field is 26 billion barrels.Currently annud oil production at the field is about 2527 millon

tons which after thecompletion of the expansion project will increase to 39 million tonsAs a
result, after 2030 export potential of Kazakhstan may exceed 120 million tons a year instead of
current 70 million tons.

Due to the peculiarities of geographical location and litad possibilities of transport
infrastructure, Kazakhstan exports its energy resources mainly via the territory of Russia.
Relatively smaller amount of oil and gas is supplied to @hiand insignificant volumes are
delivered to the neigbouring countries fothe region, Iran (swap) and European market. In order
to deliver crude oil and petroleum products Kazakhstan, among others, uses railroad via Southern
Caucasian countries and BTClgiipeline. In future, the country intends to export 225 million
tons of oil through the southern energy corridor using Caspian Transportation System (CTS),
comprising with: the EskeneKiuruk oil pipeline, TransCaspian sea transportation route, South
Caucasus onshore routes and Black or Mediterenean sea ports. Implementatithe concept will

be enhanced by the existence of new ports in Kiuruk (Kazakhstan), Turkmenbashi
(Turkmenistan), Absheron and Alyiat (Azerbaijan) and Anaklia (Georgia) and alsears
Caucasian international transoportation rout¢TCITR-A Mi d d | e %, Rnplereatatipn of
which will free the capacity of existing ports in terms of getting and delivering crude oil and
petroleum products.

In case of necessity, a new pipeline of 88 length DN800 from Azerbaijan to the Black Sea
port of Georgia can be wlt or GeorgiaAzerbaijan railway can be used after its reconstruction
with total capacity of 48 million tons[42], including the transportation of oil and petroleum
products with annual capcity of 225 million tons. Existing Black Sea oil terminals wililso be
expanded in order to ensure additional throughput and large tonnage tanker service (total
throughput of Batumu, Supsa, Poti and Kulevi Ports currently is about 14, 7, 1,4 and 6 million
tons annualy, respectively)

The capacity of about 18 millia tons of oil refineris of Kazakhstan is practically fully loaded.
Majority of localy produced petroleum products are envisaged for the local market and part of it
(basically heavy petroleum products) is exported to neighbouring countries and Europe

1The project isfounded by railways of Georgia, Azerbaijan, Ukrainend Kazakhstan, as well as the Black Sea and
Caspian sea. SourcArgus Casfan and BlackSea Transportation Corridor 2018, Thilisi, September 2018 Thilisi,
September 2018.
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Table1.3. Types ofKazakh crude 0il[43]

Type AP/ Sulfur
composition
CPC Blend 45,3 0,56 %
Tengiz 46,4 0,51 %
Kashagan 42-48 0,80 %

Kazakhstan is predominantly an oil producer and works closely with international oil companies,
different from Turkmenistan in this respectProven resereves of natural gas of Kazakhstan is 1000
billion cubic meters, production of commercial gas exceed&dbcm in last years major part of
which was traditionally exported to Russia and other part to Chirfgee Table dew) [44].

Gas is of secondary importance and most gas is produced in association with oil at the three major
projects (Tengiz, Karachaganak and Kashagautil the mid-2010s, the volume reinjected to
support pressure in oil reservoirs was in a similaange to thatproduced as sales gas. The
proportion of sales gas has risen in recent years but the government projects that sales gas volumes,
and consequently volumes available for export, will fall between now and at least the 18@R0s.

At the same time domestic casumption is expected to grow. Having completed the Beineu
Shymkent pipeline linking the western producing areas with the main consuming areas in the
south-east, Kazakhstan is investing further in gas transportation infrastructure and gaesior.

Thus its exports will probably fall, from 78 Bcm each to China and Russia in the early 2020s, to
less than half that in the late 2020&xport wolumesto China rose, after the completion of the
BeineuShymkent pipeline, from 0.4 Bcml/year in 2014 up to 5.8 Bcm in 2018. In 2018

Kaztransgazand PetroChinalnternational signed a contract providing for up to 10 Bcm/y of
exportsin the five-year period 20192023).

In order to fully meet the country needs, Kazakstaimports gas from neighbouring coumies
(Russia, Uzbekistan, Turkmenistan) that is caused by the fact that the sadhtern regions of the
country (Alma-ata and Jambulurban area¥ are far from the maingasproducing regionsof
country According to the f or ec mistlyctabér 2017 ¢is plfaonech t r \
to increase gas production to 60 bcm by 20@6d to 88 bcm by 204(45], main part of sales gas

of which is considered fordomestic us&. In the longer term, a seriesof agreementssignedin

2018 19 for exploration in the Kazakhsectorof the CaspianSeaand the reduction of flaring*?

may alsosupport torise incremental gasproduction in Kazakhstan

11 Gasproductionis limited dueto the comparativecostsof reinjectionandgasprocessing The associategjashasa
high sulphurcontent, 18-19 per centat Tengizand Kashaganreinjectionnot only supportshigheroil output,butis
also cheapethanprocessinghehigh Sulphugasandstoringandutilising thesulphur

12TheWorld Bank GGFR initiative estimatesKazakhstafs total GasFlaring at2.8 Bcmin 2017and2.0 Bcmin
2018
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Table 14. Gas Production and Export/Import Data of Kazakhstan, Bcm/y

2010 2015 2016 2017 2018 2025 2030 2035 2040

Production {Total) 37.3 45.3 46.4 52.9 46.3 61,0 59,8 80,3 87,9

Reinjected flared 18.7 12.3 11.4 13.4 13.0 38,8 38,8 51,9 51,5

Production of Commercial gas 186 213 285 316 333 222 210 284 364
Import 45 5.7 6 6.3 7.7
FromRussia 1.8 2.8 3.1 3.3 1.4
From Turkmenistan 1,0 1.3 1.5 1.5 1,0
FromUzbekistan 2.9 1.9 1.7 2.9 3.7

Totaldomesticconsumption 104 138 211 227 226 196 201 234 276
Export(total) 127 132 134 152 184
To/through Russia 126 127 138 123 109
ToKyrgyzstan 0.23 0.27 030 030 0.23
ToChina 0.4 0.4 1.1 5.8 0.4

Iran

Proven oil reserves dfran is 15,6 billion barrels (214 M tons) and it lags behind only Venezuela,
Saudi Arabia and Canad&ccording to the 2018 statistic§46], the country produced 220,4 M
tons of oil (6,5% less than in 2017), 40% of which was used locally. Irans favorable geographic
location enables the country to export oil to international markets via the Persian Gulf and
Hormuz strait sea ports. According to the International Energy Agency information, the country
extracts export oil mainly from AhvazAsmar and Gasharan fieldsans crudeoil is characterized

by average sulfur content and 136 API gravity (see table)

Table1.5. types of Iran crude 0il[47]

Type AP/ Sulfur content
Iranian Heavy 29,3 2,29 %
Iranian Light 33,0 1,58 %
Nowruz Sour 19,0 3,89 %
Doroud 34,0 2,5 %
Foroozar Blend 30,5 2,28 %
Lavan Blend 34,2 1,93 %

Iran tries to play an active role te@nsureoil export from Caspian fields to International markets
and receive additional transit revenues. In late 96s of the las century, the country regularly
hasrecewing oil from Kazakhstan and Turkmenistan in the Caspian port of NeRavhich was
processed in the oil refineries located in northern regions of the Iran and, in return, the country
exported its oil to International markets from the Hormus strait. During997-2010, from these

150il was supplied to Iran by exchange from Azerbaijan too during the Russian military agression in 2008, wiilen o
transit via the territory of Georgia was temporarily suspended
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operations, the country received additional 146 M&D revenue, however after 2010 UN security
council sanctions, these type of operations (swap) has practically suspeptiid

Iran®& abundant oil reserves create prospects to sigaintly increase production in the future and

turn the country into one of the main suppliers of the international market Unfortunately,
nuclear ambitions of the government and international sanctions related to that, as well as the the
restriction estallished by thecount r yos |l egi sl ation for einte
resources, makes it impossible to conduct constructive cooperation with Iran at the moment. In
2018, according to the evaluation of the American Investment BaiMorgan Stanley due D
resumed sanctions imposed on Iran, daily production of oil in Iran arto 2,7 barrels (instead of
average 4,98 in 2017). According ot the International Energy Agency, Irans oil export decreased

to 2,19 million barrels a day even before the sanct®were enforced. For the 2019 Q2 the export

has significantly decreasetd less than 1 M bbl a day.

Proven gas reserves of Iran is abodt,3tcm. Primary reserves of gas is located in th&uth Fars
field which is the largestnatural gadield in the world. Major part of the field is on the territory
of Iran and part of itisin Qatar. 40% of the total volume of gas in the country is extracted at this
field.

In 2018, Iran produced 239,5 bcraf gas which is 8,8 % more than in the previous year. Internal
consumption of the country made up 225,6 bcm and total export (Turkey, Azerbaijan, Armenia
etc.) 12,1 beni® In order to balance the consumption of the nortieastern part of the country, in
2018, 19 bcm gas was imported form Turkmenistan.

Iran has argreat potential for LNG production and export due to the favourable locations of South
Fars, North Fars, Kish, Golshan, Karagan, Nar, Khangiran fields in the spo#ar the Persian

Gulf. In case the resuing ofthec o nt r a cRosy aMi t Dhu tiic h 8 haen d ool heAtReaelp
LNG terminal constuctions, that were suspended during sanctionswill be possible to export

40 million tons of LNG without transit through the third country to AsiaPasific deficit markets

as well as to European markef49].

Iran may potentially become serious competitor on the Internationagas markets, however
Russian Gazprom, with current contracts and developed export infrastructure securely maintains
the position of themaijor supplier d the EU market unlike Iran, which is being isolated and needs

161n 2018, Iran exported gas to Baghdad and Basra provincdsagftoo
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large volume of investments in order to build infretructure and develop the undeveloped fields
which is practically impossible within the conditions of current sanctions.

The record shows that large part of | a rgas seservegnon associated) is located in the south of
Iran and in case of the construon of respective infrastructure from south to north, the country
can export it to several bordering (along land or marine borderline) countries including Turkey,
Irag, United Arab Emirates, Syria, Oman, Pakistan, India, Armenia, Azerbaijan. Iran alrehdgp

a connecting pipelines to Turkmenistan, Turkey, Armenia, and Azrbaihjan.

Theoretically it is possible teexportgas from Iran to Georgia using Irazerbaijan transit route.
However, it is practically impossible to use current infrastructure due testrictions related to
technological and commercial deal3his routes can be considered only a temporary alternative
in crisitical situations’, using swap deal, as it was exerdais@ 2006.

Iran Armenia gas pipeline may be considered as another alternative route to transport gas from
Iran to Georgia, with further transportation with Armenian branch of the Northsouth main gas
pipeline of existing system of trunk pipelines, in caset 6 s iow ipte tha reverse regime.
However, due to fact that North South Gas Pipeline can not be used in the reversed regime, its
usage for transporting Iranian gas to Georgia is practically impossible. This route can only be
considered as temporaryneans for tansporting gas in the period of crisis using swap deal.
Therefore, the readiness of the Irani as well as Armenina Government to trasport Iranian gas to
Georgia under commercial contrac{s0] has more political assignememind not the real pratical
preconditions.

1In 2006, Russia has provoked the energy blockade in Georgia. During the crisis, Iran was supplying gas to Azerbaijan
which on its part, supplied gas to Georgia for several days
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CHAPTER Il
2. TRANSPORATION INFRASTRUCTURE

2.1.SUPPLY OF OIL FROM CASPIAN FIELDS TO EUROPE
Economic advantage of transportation of hydrocarbons by pipelines preconditions their wide

dissemination all over the worldlIt is known that, for example, main pipelines use only average
of 0.4% of transported oil at each 1000 km of distance, while 1.08spent for transportation by
railway and about 3.2% is spent for transportation by tank trucf&l]. Pipeline transport does not
require free movement of empty vehicle backwards, nor expenses of transshipment operations.

A) Oil pipelines

The trend of significantincreasein the export potential of the region including particularly
intense plannedincrease of oil production in Kazakhan after completion of the full sale
development of Kashagan gigantic oil field, will create significant problems in termstsfielivery
to the international market due tathe limit ed capacityof existing infrastructure.

Today various oil pipelines athsea routes are used to deliveructe oil and petroleum products to
the target markets of Europe. Demand of the East and Central European market is currently met
mainly by the RussiarREBCO?® (Russian Export Blend Crude Oilil which is transported by
Northern (via Poland) and Southern (via Ukraine) branches of Druzhba pipeline inherited from
the Soviet period, as well as with the Baltic pipeline systef®&SR1 and BSR2) and sea routes.

For export of oil from Caspianfields, with few exceptions?® regional trunk oil pipelines and the
Black or Mediterranean Sederminals are used. Oil is delivered from the Caspian region to the
Black segorts of NovorossiyskRussia) and Supsa (Georgia) via the Caspian Pipdliaesortium
(CPC), BakuSupsa or Baku Novorsg/sk pipelines and to the Mediterranean Sea Port of Ceyhan
(Turkey) via BakuThilisi-Ceyhan oil pipeline. Afterdelivery of oil to the European market ports

of Odessa (Ukraine), Trieste (Italy), Omishal (Cromt), Constanza (Romania), Rostok (Germany),
Gdansk (Poland) and etc. via sea routes, it is supplied to the target market consumers through
internal trunk pipeline systems: TAL (Tran®Alpine pipeline), Adria (via Croatia, Bosnia

18 REBCO, or Urals represents an average density sutfantaining oil obtainedby mixing of dense oil of Ural and
Volga regions with the light oil of the west SiberiaUralsis a Russian oil brand and it is used for establishment of
export prices
19 Small pat of the Kazakh oil is exported to Russiand is mixed withREBCO
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Herzogovina, Serbia, Hungarand Slovakia territories), IKL (The Ingolst#iKralupyiL i t v 2 n o
pipeline) and Pomerania (GdansRlotsk) pipelines, respectively.

Trunk oil pipelinesinherited from the Soviet periodare operatingon the territories of the region
and adjacent to it
Adriatrunk pipeline systemon the territory of the former Yugoslavia;
Trunk pipelines passing through the territories of Aazbaijan, Georgia, Russia to the Black
sea coadterminals as well as to Poti andovorossiysk (Russia) port%;
Trunk pipeline systemof UzenAturau-Samaraocated onthe territories of Kazakhstan
and Russia.

After disintegration of the Soviet Camptrunk oil pipelines newly constructed in the region or
trunk oil pipelines rehabilitated after reconstruction include
CaspianConsortiumTrunk Pipeline (CPC) from Kazakhstabn thlovorossiysk

Baku NovorossiyskOil Pipeline (NREP) after its rehabilitatiorreconstruction;

Baku Supsa Oil Pipeline (WREP) after rehabilitatiomeconstruction;

Baku-Thilisi-Ceyhan Oil Pipelire (BTC) from Azerbaijan to the MediterraneaBeep Sea
Oil Terminal via the territory of Georgia and Turkey;

OdessaBrody oil pipeline on the territory of Ukraine;

KazakhstarChina Trunk Pipeline System (KCP)

The total length ofBaku-Thilisi-Ceyhan(BTC) oil pipeline is 1798 kilometres, 248 km, DN 1167
(46 inch) section wth 12,7-23,88 wall thickness is locatedn the territory of Georgia.The pipeline
starts at Sangachal terminal and ends at Ceyhan deep water terminal on the tdednean coast
via the territories of Georgian, Azerbaijan and Turkey. At the terminal, od ioaded onto the large
tonnageVLCC ocean tankers, with deadweight of 300 000 tons and more. The pipeline is served
by eight pumping stations (two in Azerbaijantwo in Georgia and four in Turkey). Pumping
stations on the territory of Georgia are locatedlithin 3.6 km from the border near the village of
Jandara (Gardabani municipality) and at KP 87, on the territory of Tetritskaro municipality. Each
pumping statia is equipped with four working and one reserve pumping facility. The pressure of
the incoming flow is 7 bars and exit gasl15117 bars. On the Georgian section of the pipeline
there are 16 block valves and 11 protection valves (along the entire pipelioete there are 101
block and protection valves in total).

20 Railway transport is used on certain section§the route.
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Construction of BTC pipeline was a&rried out and is being operated by BTC Pipeline Company
(BTC Co}* established by 11 shareholdeend led by BP2 Total cost of the pipeline project
implementaton amounted to 41,1 billion USO52] (including 960 million USD for the Georgian
section of thepipeline: 854 million USD- cost of construction and 70 million USD for purchasing
the territory, its preparation and etc.)

The pipeline starts at Sangachal terminal which camocess50 million tons of oil annually (1
million barrels a day).The terminal has been operating since 1997. It contains 8 reservoirs, with
total capacity of 480 thousand tons. The terminal is equippeih pumping facilities and metering
systems. Sangachal terminal serves WREP, NREP and BTC pipelines.

Operation of BTCpipeline was launchedn 2006. Its design throughput is 50 million t/y (1 nm
barrelgday). Currently the pipeline throughput has beernncreased to 60 million tonsannually
(1,2 million bbl/d). The pipeline is designed to be exploitated for 40 years.

BTC pipeline mainly transports AzeriLight blend oil extractedfrom Azerbaijani offshore Azeri
Chirag-Giunshli field, as well as oil supplied from neighbouring countrieg1 2018the pipeline
transported33,83million tons of Azeri oil (81,5% of total expor).

Itis considered to increase volumes of oil delivered frorar@ral Asian countries to 225 million
tons annually[53] for the pusposes of its further transportation through the route passing through
the South Caucasus including through BTC oil pipeline. Taglend corresponding infrastructure,

in particular, ports and tanker fleet in Kazakhstan and Azerbaijan must be prepateahstruction

of Trans CaspianQil Pipeline to Baku is also possible and the capacity of BTC rbayncreasel

up to 80 million tons ayear.

Oil extractedfrom the Azeri-Chiragi-Giunshli field located in Azerbaijansector of the Caspian
Sea was first expoed to the world market through BakuSupsa Western Route Export Pipeline
(WREP) via Supsa Terminal of the Black Sea Coast of Georgle diameter of thepipeline is
530 mm and annual design throughput is about 7 million tons. The oil pipeline has been
operational since April 1999. WREP has transported aboub54million tons of oil annually in the
recent years.

ZABTC Coebhol seas ar e: BP (30,10%); AzBTC (25, 00%); Che
(5, 00%) ; Tot al (5, 00%) , itochu (3, 40%) ; Kn p e Xechfical, 5 0 %)
operator of the pipeline iBP,commercil operator isSSOCAR
22The Turkish section of the pipeline was built and is operated by the State Turkish Pipeli@mpanyBOTAS.
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The length of Baku Suga Oil Pipeline fromSangachal terminal to Supskerminal of the Black
Sea Coast of Georgia (including the floating loading platform) is 833 @76 km, DN530 section
of the pipeline is operational on the territory of Georgia. Georgian section of the pipe is built
on the basis of the existing SamgeBatumi oil pipeline? It is owned by Georgian Oil and Gas
Corporation andhas been transferredo the managing companyAlOC,?* which wasestablished
by an international consortium for 50 years with operaton and ownership as well as
rehabilitation and development rights

Russia

Erzurum.

BTC

Figure2.1.Transit Infrastructure on the territory of Georgia

Supsaonshoreterminal which is the part of the system waalsobuilt in the country within the
frames of the project(4 reservoirs, with total volume of 195 000 cubic metergjth 2 pressure
reduction and 3 pumping stations, 28 block and 5 control/ckeck valves as well as sea loading
facility.

Oil is loaded onto sea takers with floating oil platform which is locatedat 3 km distancefrom
the coastline and is attached to the anchors. DN 944 (36") pipeline delivers oil from the coast
terminal to the collector located on the sea bdewhere two DN 406mm( 16 0) f |l exi bl

23 DN-530 mm, appox. 425 km long "SamgdBiatumi” oil pipeline with design capacity of 3.5 min. tons per yeaas
put into operation in 1980and was functioning until 1993 for transportation of oil produced in Georgia.
24 BP (34,1%), Statoil (8,6%), Unocal (10,3%), Inpex (10%), ExxonMobil (8%), TPAO (6,8%), SOCAR (10%), Devon
(5,6%), Itochu (3,9%), Amerada Hess,®0).
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deliver oil to the floating platform, from there oil is loaded into tankeraising two (each 508 mm
( 2 Glaajing flexible pipes

Supsa marine terminal is designed for serving 1080 ton displacement tankerwhich along with
limited capacity of Turkish straits significantly limits geography dfil transportation. From Supsa
terminal, oil can be transported to the Black Sea and Mediterranesa water port®n the most
favourable conditions.

Baku-Makhachkal-Novorosiysk Northern Route Export Pipeline (NREPis alsodesigned for
delivery of Azerbaijani AzertChiarh-Giunshli field oil to the Black sea water area consumers via
Novorosiysk export terminal. Its throughput capacityn the territory of Russia is 15nillion tons
per year[54].

After reconstruction of NREP, which envisaged change of the initial route in order to bypass the
unstable region of Chechnya being part of Russian Federation, the length of the pipeline is 1411
km, with DN 720. MakachkalaNovorossiysk section of the system is also used to transpazakh

and Turkmen oil delivered by the Caspian Sea.

The transportation tariff via NREP is about 50% highhan that via WREP[55]. Besides, while
transporting Azeri Light high quality crude oilthrough Novorosisk terminal, it is mixed with
lower quality URALS brendas well asimpure Kazakh oil as a result of which the price of
A z e r b acrugleaoih gerserally decreases by-2 USD per barrel Therefore, Azerbaijangives
preference toWREP over NREP, but uses NREP for expodf relatively low quality oil.

According to the contract, NREP can transport up to 5 million tons of Azerbaijacrude oll,
however due to high costs of service and problems associated with the quality, actual load of the
pipeline has not exceeded 2.3 million tons a year.

Caspian Pipline Consortium (CPC)export pipeline has been operating since 200B.connects
the Tengiz field to the Black Sea Terminal of NovOzereevka (near the port of Novorossiysk).
Total length of thepipeline is 1511 km, the capacity after its expansion is 67 million tons a year
(MMTA) including the capacity of 55 MMTA on Kazakhstan sectigin.The pipeline is mainly
envisaged for transportation of the blend of oil produced from Tengiz and other fielkdsCPC

”The pipelinebds current throughput is 67 mln. tons pei
stationswere built according to USD 5.4 billiorpipeline extension project.
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Bl endo. 't i s e n67 msillizogtend of Kazakh anc Il sniflianrtons o6 Russ
oil annually through this pipeline.

CPCserviceterminal has two doclsat the Black sea coast with capacity of loadin§up to 300000
tons of displaementtankers.Oil is delivered to the docks with DN 1067 mm underwater pipeline.
There are four tanks at the terminal, each tank consistsl®0000cubic meter reservoir.

31% of the CaspiarPipeline Consortium is owned by the Government of Russia (24&trough
the Russan FederalOwnership Fund and 7% through CPC Co), 20,75 % is owned by the Kazakh
Government (19 % plus 1,75 %hrough Kazakh pipeline Ventures LCC). The secomartion of
shareds divided among private companie¥.Each owner has proportional quota coresponding

to its share in he pipeline capacity. In addition, in order to fully recover the costs spent on the
last expansion (5,4 billion USD), the Consortium members will transport the oil produced by them
only via CPC.

OdessaBrody Oil Pipeline is designed to deliver the Caspiaail to the European market and
diversify supply of Ukrainian refinerieswith raw materialswhich on the one hand willpromote
discharging Turkish straits, and on the other handill enable the produer countriesto go tothe
attractive Central and North Eastern European marketisrectly. Connecting Brody to the Polish
section of the Druzhba oil pipelinenear Plotsk enables to transport Caspian oil to the markets of
Poland, Germany and the Baltic Sea countri€gghe main oil pipeline system "Druzhba"
(Friendship) exports oil produced on the territory of the former Soviet Union to the European
market. The system is divided into two, "northern” and "southern" branches near the city of
Mozur on the territory of Belorusia. The northern branch of the oil pipeline supplies Poland and
Germany. The southern route will deliver oil to Slovakia, Czech Republic and Hungary via
Ukraine)

Length of the pipeline is 674 kmdiameter- 1020 mm, planned throughpui 30 min. tons/year
current actual throughput- 14 min. tons/year. The pipeline construction was finalized in 2001,
however it is not possible to operate it due to the lack of interest from the consumers. For several
years the oil pipeline worked in the reverse mode to deér Russian Urals from Brody to Odessa
with 9 million tons of annual throughput. In 2011, the system worked in the normal, averse mode

28 Chevron Caspian Pipeline Consortium Co. (15 %), LUKARCO (12,5 %), Mobile Caspian Pipeline Co. (7,5 %),
RosneftShell Caspian Ventures Ltd (7,5 %), Eni int N.A.N.V. (2 %), BG Overseas Holdings Ltd (2 %), Oryx Caspian
Pipeline LLC (1,75 %).
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and delivered Azeri Light Azerbaijani crude oil received in tankers from the Black Sea ports of
Georgia to Ukraine and Berussian refineries.

KazakhstarChina Crude Oil Pipeline (KCP with the total length of about 2230 km connects
Kazakh fields fromAtyrau to Xinjiang region in the north west part of ChinaThe throughput
capacity of the pipeline after its reconstructioat Kenkiyak-Kumkol-Kumkoil Atasu-Alashankou
section is about 20 million tons. Within the reconstruction project, several new pumping stations
were added to the system and additional pipelingas added at KumkoilAtasu section.The
pipeline is mainly usedo deliver oil from the Kazakh Aktobe and Kumkoil fields. The pipeline is
operated by joint venture KazakhstarChinese PipelinecCo0 est abl i shed by Ka
subsidiary) and CNPC.

Atyrau-Samara Pipelineconnects Kazakh fields to the city of Sara located in the Russian
Federation where it iconnectedto Transneft pipeline systemt enables transportation of Kazakh
crude oil to the international market via Russian sea ports. lrcemt years, Kazakh oil transported
by the Atyrau-Samara pipelinevas mainly delivered to the Novorossiysk and Odesa sea terminals.
The pipeline with design throughput of 12 million tons per year was built in the Soviet period to
pump high viscosity oil tothe Russian refineries. After reconstruction and adding special
supplements to the flow, throughput of the pipeline has currently increased to 17,5 million tons
and its factual load exceeds 15 million tons annualb6].

549 km section of thepipeline is located on the territory of Kazakhstan, 134n sectionliesfrom
the border compressor stationf Cheknogovkato Samara in the territory of Russid he pipeline
diameter is 720 mm and it is operated by KasTransOil.

Prospetive Crude Oil Pipehe Projects

New oil pipeline projects aremostly envisagedo diversify supply routesand rationally develop
export potential of the regionlnitiation of new transport route projects was also preconditioned
by frequent delays/hindrance of supply dafil to the market and/or quality assurance requirements.
The reason for delayof supply of oil from the region to the international market is mostly
connected with limited capacity of Bosporus and Dardanelles straits, due to which, according to
September 218 data, downtime in Turkey was about two days on averg§é] and during winter
period, downtime sometimes exceeded even 10 days).

In April 2019, crude oil containing excessive harmful impurities was delivered from Russia to
Eastern and Central Europ@acountries through Druzhba pipeline. As a result, for about two
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months, oil reatment enterprises either fully or partially stopped receiving Russian oil, which
created significant technical and financial problems. Analysis of causes and effects of uratet
delivery of contaminated oil from Russia confirms the necessity of aitative supply routes for
those countries of Europe which mainly depend on import of energy resources.

Political support from the EU can may also be considered to be a potériietor contributing to

oil pipeline project implementatiort®. Considering thefact, that significant changes occurred in
the region in terms of a new geopolitical situation in recent years, after occupation of East Ukraine
and Crimea by Russia, supply oiw materials to oil treatment enterprises of the region (Poland,
Germany, Ukmine, Lithuania) from Russia became risky and implementation of planned projects
will play a significant role in reduction of dependence on the dominant suppliers to the eastern
and central European countries.

Table2.1.Main technical parametres of oipipelines[55]

Oil pipeline, Receiptdelivery Diameter, mm Distance km
country terminals

Makhachkala Makhachkala- 720/720 774
Novorossiysk, Novorossiysk

Russia

NREP,Azerbaijan Baku-Novorossiysk 720/720 1411
Russia

CPC,Kazakhstan, ATengiz- 1016/1067 1511
Russia Novorossiysk

OdessaBrody, Brody-Odessa 720/1020 1039
Ukraine

KCP,Kazakhstan  Atasu-Alashankoy 813/813 962
Kirkuki Ceyhan Kirkuk -Ceyhan 1168/1016 656
Turkey

BTC,Azerbaijan SangachalCeyhan 1168/1016 177
GeorgiaTurkey

WREP,Azerbaijan Baku Supsa 530/530 827
Georgia

Key requirement for implementationof the projectis alsothe developmentof Caspian fieldsat
the projected scale. In particulatazakhoil must be considered aa possible source of supplpr
loading the new routesafter projected ill development of the Tengiz field and completion of the
development works at Kashagafield [58]. The agreement concluded between Azerbaijan and

2 For instanceBrody-Ad amovo pipeline project is included in the
well as thePriority Projects of Energy Community(PECI)which is a guarantee of its political support by the EU
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Kazakhstan envisages delivery of Kazakh oil to Azerbaijan for that period #rom Azerbaijan oll
will be pumpedthrough BakuThilisi-Ceyhanand BakuSupsa Oil Pipelinesr other alternative
transportation system to the Mediterranean and the Black Sea pdBS].

In order to deliver Kazakh crude oil to the west coast of the @& Sea and then to Europe
markets, it is considered to use Caspian Transport Systemnqg.2° Design throughput capacityof
CTS at the first stage is 2B3 min. tons/year, in case oéxpansion- 3537 min. tons/year

CTS projecthas beersuspendedsince 2014, bydecision of the Kazakh Governmenmainly due

to delay of the second stage of Kashay field development.From February,2017 Kazakhstan
returned to the issue of possible implementation of the project which is related to development
of the Tenge field and completion of the fultscale development of Kashagan fieldt also
envisages thepossible impact of international sanctions imposed on Russia on the oll
transportation infrastructure of the country. Besides, after sompeogress has been achied in
terms of construction of trunk pipelines on the Caspian Sea bed, if the volume of oil tm®
transported exceeds 205 min. tons/year, the questionof construction of Aktay-Baku Trans
CaspianQil Pipeline may ariseonce again based on the agreemesigned with Azerbaijan in
Alma-Ata in May 2003

Currently existing oil pipelines and marine terminals (including CPC Kazakh section, Kazakh
China, Atyrau-Samara, Aktay port/MakhachkakNovorossiysk, Aktau port/Azerbaijan BTC and
Aktau Port/Iranian Neka) maybe not sufficient for transportation of projected increased vohies

of Kazakhoil to be exported with favorable commercial conditiondBesides, different physical
mechanical properties of Kazakh oil should be taken into consideration, which makes its
transportation together with oil of a higher quality as a mixture irféective.

Therefore, in case of implementation of Kazakh oil field development plans, and for delivery of
part of increased export volumes to the Eastern and Central European markets usnegbaijan
Georgia land routes and the Black Sea water area, il We necessary to use new routes. In
addition, it is implied that current volume of (roughly 40 min. tons/year) total export potential of
Azerbaijani and Turkmen fields will be maintainedHlrough AzerbaijarGeorgia route.

One of the possible options fotransportation of increased volumes of Caspian crude oil and
petroleum products to he European marketss construction of pipelines envisaged by EAOTC
project, i.e. Eskene&Kuryk, Trans Eurgean PEOP (Konstanzdariste), AMBO (BurgasVlore),

30 CTS poject was initiated by the ageement ofthe Presidents of Kazakhstan and Azerbaijan dated June 16, 2008.
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BAP (The BurgakAlexandroupoli pipeline) and TransAnatolian (SamsuCeyhan) pipeline
(commercially, it is less effective to transport Kalkha oil through the Railway to Ukrainian Odesa

or Baltic SeaRussia export terminals. Based on information ofILF Consulting Engineers
transportation of oil by railway from Tengiz field to Odessa, at the distance of 1940 km costs 60 $
per ton, while transportation of Kazakh oil to Odessa through CPC pipeline and thedBl&ea will

cost about 41$ per ton. In addition, consolidated cost of transportation of oil from through Baku
Supsa pipeline and via Black Sea using standard Aframax tankers will be 4 tiovesy compared

to the cost of use of railway instead of pipelines)

Euro-Asian Oil Transportation Corridor (EAOTC) projectims to enhance the energy security of
the European Unionmember stateshrough creating a secure route for transporting ditom the
Caspian Sea Region through Azerbaijan, Georgia and UkraEB@OTC mainly comprises of the
existing oil transportation infrastructure.Additionally, construction of a new DN 700 pipeline
from Brody (Ukrang to Adamovo (Poland) is also envisagedith further use of the existing
system of the Druzhba pipelineDistancefrom Brody to Adamovo pumping station is about 397
km, including 127 km on the territory of Ukraine and 270 knii on the territory of Poland.

EAOTC project is planned to be implemented stages with annual capacity of up to 20 min. tons.
At the first stage of the project implementation, it will be technically be possible to deliver up to
10 min. tons of oil from the Caspian Sea region to the European countries, including in emergency
situations, in case delivery of oil to refineries of the target countsdrom traditional sources stops

or significant decreases due to any reason, including political reason or deterioration of quality,
like it happened when poor quality oil was supplied tolope from Russia in April 201960]. At

the second stage of devglment, it is also envisaged to build a new 830 km oil pipeline on the
AzerbaijaniGeorgian section or to increase throughput capacity of the railway.

Delivery of the Caspian crude oil through thd&aAOTC will increase the security of oilsupply to
the courtries along the routeand safety oftransportation. It will enhance the diversification of
supply routes to the EU byliminution of critical dependency froma singlesupplier in the region.
Such connections would result in a high level of interoperabilitpf the regional oil pipeline
network, thus ensuring continuous oil flows to the depending refineries in case of supply
disruption through the conventional supply route.

The Project will provide for integration ofAzerbaijani, Georgian andJkrainian oil transportation
systens*! with Polish and European ones increasing European Energy Solidarity and improve the

3t AzerbaijanGeorgiaBlack SedJkraine route was repeatedly used for delivery of the Caspian oil to the oil refineries
of Belorussia in small volume
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economic ties between the EU an@nergy Community partnercountries, participants of the
Project. It will strengthen partnership with the producingand transit countriesand give way to

better promotion of EU policies outside its borders.

The Brody- Adamovo pipeline sectioncreates the possibility tdaransport the crude oil in reverse
mode 1 from Baltic Sea to the consumers in Ukraine, Slovakia aiiné Czech Republic. It will
enhance the interoperability of the European oil transportation system and allow to minimize the
risks of the crude oil deliveryinterruption. The project contributes to avoidnce of ecologicalisks

related to oil shipping, risk s of signi ficant del ay

at

t he

Danish Straits)and emissions arising from tanker traffic which would be the transpa@iternative

in case theEAOTC projectis not realized.

EAOTC will enhance the compatibility of Ewopean oil transportation system and the decrease of
oil delivery risks at the expense of changing current dedahd supply system with high quality

ring-type system in the central part of Europe and will link the Baltic and the Black sea water area

oil terminals through uninterrupted chain.

EAOTC project is operated byMP R SaAmatid Sp. Z.0.0 Its shareholders are: SOCAR
(Azerbaijan), Georgian Oil and GaSorporation (Georgia), JSC Ukrtransnafta (Ukraine), PERN

S.A. (Poland) and Auwnd.KI ai pedos Naftabo
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Figure2.2. Euro-Asian Oil Transportation Corridor (EAOTG

There are also some pipeline projects considering the delivery of Caspian oil to the European

(Lit

markets from the ports of the west coast of the Black Sea, aiming to release thestfiBosphorus

and Dardanelles from the tankers
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A SamsurCeyhan Oil Pipelineprojec from Samsun (Turkey) to the Mediterranean Sea
coast to Ceyhan and Ymurtalik terminals;

A Pan-European Oil Pipelinefrom the Romanian Black Sea port of Constanza via Serbia,
Croatia and Slovenia to the Adriatic Sea port of Trieste (Itgly)

A Albania-Macedoni-Bulgaria Oil Pipelinefrom the Bulgarian port of Burgas via Macedonia
to the port of Vlore in the Adriatic Sea (Albanig)

A Burga$ Alexandroupolis Pipeline from the Bulgarian port of Burgas to the city of
Alexandroupolis(Greece)in the Aegean 8a.

Prosgectsof further development of these projects are questionable in the current conditions of the
global oil trade tendencies.

b) Other types of oil transportation

Maritime transport representsthe most effective ways to transport liquid hydrocarbons at
particularly long distances. As a rule, tankers used to transport oil and petroleum products are
double-hulled which ensures high level of operational safety.

Relatively small tonnage tanlersare used for transpodtion of the petroleum products.They are
differentiated by sizes<40000tons, 4000050000and 5000660000tons of deadweigh vessels
belong to small size vessel typelddndysize, Handymax ath Supermaxclasg9. They can easily
maneuver in shallow water portglike Georgian Black Sea portgnd are important part of the
cargo fleetfor river navigation facilities of very low tainage (5000 tons) and sinking depth (up
to 3,54 m), which are used for transportation of the Caspian region oil products fradaspian
northern port Astrakhan (Russiaj)to the Sea of Azov, with the unit cost of transportation about
$4/100tkm) [61].

Dead weight tonnage DWT) of the Panamaxtankersamounts6000680000tons, standard draft

is 12 meters, the dimensions are limited according to pmeconstruction size ofPanama
Canal (290 m in length, 32.3 m in width, and 12.04 m kdepth, though afer reconstruction, the
Panama Canal catmansport new Panamax class tankers with a deadweight of up to 120 thousand
tons and a draft of up to 15,2 m)

DWT of the Aframax tankerg(standard ranges between 80,000 and 120,000 tofike dimensions
are limited in accordane with Average Freight Rate Assessment (AFR3ystem.
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Panamax and\framaxtankersdue to their limited dimensons and high manoeuvre capability are
effectively used invarious oil terminals of the world including the Black Seail terminals of
Georgia

DWT of the Suezmax tankers have maximum deadweight of 1500080000 (arely 200000) tons
and meet the restrictions of the Suez Can@laximum draft 20,1 m Beam77,5 m).

Tankerswith deadweight of 180320 thousand tons antength of 330m are classified as VLCC,
(Very Large Crude Carriey; and tankers with deadweight of 32000650000 tonsand average
length of 415 m belong toUltra Large Crude Carriers (ULCC). The most weltknown, longest
ocean vessel "Knock Nevis" (also referred to
meters deadweight of 564,7 tons, draft24,6 meters, speed16,5 knots(30,6 km/hr). The tanker

has been transformed into an oil storage since 20MLCC and ULCC class tankers are mainly

used forthe North SeaWest African waters andthe MediterraneanSeaincluding port of Ceyhan
(Turkey) to carry large volumes of oil aparticularly long distarces.

Liquified natural gagLNG) and compressed natural g6SNG) canbetransportedatlong distances
in marine tankers The costs of LNG tankers make up a significant part of the whole investment
of the LNG project (after the investmenhecessgy for the construction of the liquifiactin plant)
which is conditioned by the safety requirements, and envisagase ofspecific materials and
welding technologies for their constructiof?. Moreover, materials for the construction shall have
high insulating properties in order to maintain low temperature during transportation and
minimize the losses of vaporing. Typical LNG tanker costs 2280 million USD. It can carry 145
155 thousand cubic meters of LNG which is equivalent to about 100 mcm ofunaltgas Carrying
capacity of the New GeneratiolA €F | e x tanke@ds about 20®50 thousand cubic meters.
Their speed is 180 knots( & &n7/h) which is higher than the speed of a standard oil tankér4
knots). Loading of a standard LNG tanker takabout 18hours, unloading takes 12 hours.

CNG isproducedby compressing natural gas approx.200 bar pressure which is stored in special
high pressure reservoirs. CNG is comfortable means for supplying natural gas to the market to
meet a relatively laver demand (1-2 bcml/y) and transport at 500500 km distance when
construction of gas pipeline (especially offshore) is not economically justified. Besides, the
facilities for CNG production, storage and transportation are far simpler and cheaper than
cryogenic sytems used for LNG. In order to simplify its consumption, by reducing pressure, the

32 To be liquefied, natural gas must be cooled at the temperature bf6 1. St@ndard steel is fragile at such a low
temperature.
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gas regains its initial properties before it is supplied to the distribution network. Special high
pressure transportation vehicles (tankers) are used for CNG tpaotation to final consumers.

Special category of marine vessels are usedifansportation ofliquedfied petroleum gas(LPG).

LPG is produced in refineries, natural gas processing and liquefaction plants. LPG tankers are not
costly as they do noheed the usef low temperature resistant construction materials and special
construction technologies.

Table2.2. Railways for Caspian crude oil

Route Country Supply source Capacity, min.
tons per year
Aturay-Astrakhan Kazakhstan Kazakhstan 10
Russia
Astrakhan Volgograd Russia Kazakhstan 15
Rostov Russia
Rostov-Odesa RussiaUkraine  Kazakhstan 15
Russia
Makhachkala Russia Kazakhstan 10
Novorossiysk Turkmenistan
Baku Thilisi Azerbaijan Azerbaijan, 10
Georgia Kazakhstan
Turkmenistan
Thilisi-Batumi Georgia Kazakhstan 15
Turkmenistan
Thilisi-Kulevi Geagia Azerbaijan 10

Crude oil andpetroleum products are transported by land with 6420 tons railwaytanks made

of special steelThe cost of railway transportation of oil is significantly higher than the trunk
pipeline transportation cost462]. Tariff of transportation through the regional trunk pipelines
fluctuates on average from-2,5%/tx100kn3#4, while railway transportation tarrifsrange between
3-5,5 $/tx100km[63]).

Tank carsare used to transport oil, petroleum products, ligfied and compress# natural and
liquefied petroleum gasat shorterdistances or in cases when it is impossible to use other means
of transportation. They are the most expensive means of transportation of oil and liquefied
hydrocarbons. For instance, according to the informan, unit cost for transit from Caspian

3 Transit tariff of approx. 1 $/t100 km is observed at the sections of the oil pipeline "Druzhba" in Ukraine, Belorussia
and Polandand 2,5 $£100km i on the Russian section dEPCpipeline.
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Region to Afghanistan and during large scale transportation of oil products on the territory of
Afghanistan fluctuates ranges betwee${12-15)4*10Ckm [61].

Pipelines, road, and rail tank cars can be used foansportation of LNG onshore. Tanks are
double-walled vacuum insulated reservoirs similar to a thermosNG can be stored irsimilar
vessel for several days without anlgss[64].The inner tank andthe connecting pipeline are made
of strong stainless steel Wi a minimum heat absorbing supeimmsulation with a deepvacuum.
The tanks are also capable to avoid catastrophic results during transportation accidents.

LNG rail tank is a 120 cubic meter reservoil he typical volume of road tank is 40 cubic meters
which enable transportation of about 25 0680 000 cubic meters of natural gas equivalent LNG
at one time

Introduction of transportation technologies of natural gas conversion products (LNG, CN&J a
liquefied petroleum gas (LPG) in Georgia is particukarfavorable in order to supply relatively
cheap and ecologically pure fuel to regions that are not covered with gas pipelines, are not densely
populated and mountainous regions, which are not expedt to be provided with pipeline gas
(potential consumersn Georgia 20%).

These products can be effectively used as the fuel for treiekd sea transportalsa Replacement

of diesel internal combustion engines with LNG (CNG) engines increases initial capital
expenditures by 1620%, however, due to significanreduction of operational costs within 20
40%, the investment payback period is less tham2years. Usef liquified gas fired engines for
tugboats in the port area is considered effective due to the simplicity of arranging a fuel recharging
spot. Moreover, using LNG instead of traditional fuels such &sesel, Heavy Fuel Oil (HFOgand
Marin Gasoil (MGO) by maritime transport and heavy tonnage trucks significantly reduces
pollutant emissions (nitrogen oxide emissions decrease at least 8 times and sulide and solid
particles exhaust practically equals to zerf§5].

¢) Marine terminals

Crude oilextracted from the Caspian oil fields and petroleum products produced in the region (in
the perspective, natural gas transformation products, such as LNGGSNLG) are exported to
international markets through marine terminals. The table below providesdltharacteristics of
marine terminals of the region, as well as the main European consumer regmnSaspian crude
oil.
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Table 2.3. Marine terminals

Terminal/ location Max. Lengthorsea Volume of Hourly Capacity
port DWT route reservoirs loadm¥h Mta
1000t 1000m3
Supsa Black Sea, 1200 Odess& 56 5 195 1 000 6
terminal Georgia 150 Triested 17 4 0
Poti port Black Sea, 110 Odessa@ 56 5 118 250500 1,52
Georgia Triested 1 7 4 (
Batumi port Black Sea, 80- Odessa 6 0 0 570 3 000 15
Georgia 100 Triested 1 7 0 (
Khulevi Black Sea, 80 Odess& 55 0 320 6 000 10
Terminal Georgia 100 Triested 1 7 5 (
Novorossiysk Blacksea, 300 Odessa 3 6 2 1 000 15000 al12s5
portandCPC Russia Triested 1 6 O ¢ 20 000
terminal
Ceyhan Mediterran 300 Triested 155 ( 1000 10 000 50
terminal ean Sea,
Turkey
Aktay port Caspian 70 Bakwd 250 a3o0
Sea, Makhachkalaa 2
Kazakhstan 00

d) OffshoreZones and Choke Points

To ensure a guaranteed supply of liquid hydrocarbons, international standards and restrictions for
sea navigation must be taken into consideration. In particular, for the safe delivery of
hydrocarbonsfrom the region by maritime transport the division of sawater area for economic
purposes and restrictions of chokepoints have to be considered.

The International agreementsare seting the rule for division of continental shelf In particular,
sovereign rights of coastal stateslimitedly apply to internal waters and territorial wates within
the coastline The maximum area of tertorial watersmay extendto 12 nautical miles from the
coastline.

Restricted sovereignty of coastal state applies to the area beyond the internal and territorial water
areas, adjaceraind exclusive econongi zones, within the 200 nautical milestlje adjacent zone,
with the maximum width of 24 miles from territorial waters is allocated in case of special necessity
and restrictions of the exclusive economic zone apply td ithe littoral state has a right taontrol
compliance with fiscal, emigration andanitary norms and riles in this zone and take measures to
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prevent and eliminate their violatior). In particular, a coastal country has the right to apply the
restricting legal regime for the natural resouroexploration and production activities, fishing ad

etc. recognized by the 1982 UN Convention. In addition, the Convention does not restrict
international air and sea navigation, laying cables and construction of pipelines in the zone
(considering the intenationally recognized safety and environmentalrptection norms) and
other activities in open waters prescribed by the international law.

There are several critical choke points for oil transportah to the international market® through
which, more than half ofoil trade operationsare carried out. Somef them [66] are directly
related tosupply of resourcefrom producing country of the region to the target market

Security of narrow choke paits and exercising effective control over them are significant factors
contributing to free trade of Caspian crude

Bosporus and Dardanelsstraits through which mainly Russian and Caspian @ihd oil products

are exportedto the Mediterranean Sea regiomarkets, arecontrolled by Turkey. Navigation in
straits and generally, in the Black Sea water area is regulated by the 1936 Montreux Convention,
however, the Turkish government has introduced additional regulations for enhamgiecological
safety of strits and to a certain extent, enhancing its dominance in the straits, which sometimes
becomes the reason for the ineffectiveness of the straits.

Due to the restrictionsimposed onthe Turkish straits, development of the LNG reqgt terminal
in Ukraine was became complicated and it also hamperdinely delivery of international
humanitarian aid to Georgia during 2008 Augushilitary conflict with Russia. In addition, it
should be noted that today the Montreux Convention does notrrespond tothe reality formed
after the disintegration of the Soviet Union as it does noansiderinterestsof Ukraine and Georgia
being coastal states of the central and eastern part of the Black sea.

Generally, straits including the Hormuz straif67] near Iran, which providestransportation of 17
mbd of petroleumi 20% of global demand & 42% of trade and 82 million tons of LNGipa0 %
of global demandare formally governed by the 1982 Interndgional Maritime Convention,
however, Iran, which is not a signatory party to this Covention, sometimes negicts the
regulation rules established by th€onvention.

35Narrow straits connecting the regions owning rich resources with open international marine/ocean transport routes
are calledAGlobal Choke Points"Closure of each of them causes extension of the deliveoyite by thousands of
kilometers and accorihgly, sharp fluctuation of prices.
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2.2. THE SOUTHERN GAS CORRIDOR

The fourth, EU-supportedSouthern Gas Corridor concept is beirigtensely developedfor the
purpose of enhancingecurity of European energynarket anddiversification of supply sources
and routes The concept envisages development of independent supply routes passing through
South Caucasus and Turkdgr Black Seain order to transport natural gagand/or LNG-CNG)to
Europe from the region.

Implementation of the Southern Gas Corridor concept wilfacilitate compensation ofthe
reduction ofindigenousgas production in Europe. At the same time, the supply sources and routes
will be diversified, first of all for the Balkancountries and thosecountries of Europe, that are
critically dependent onthe Russian gas import. During the first Russldkraine gas crisis, on
January 1, 2004wvhen Gazprom suspended gas delivery to Ukraine, transiiw to Europewas
immediately reducedby 105 and 119Mcm/d, on January 2 and 3Jespectively. Asa result, gas
delivery decreased by 40% to Hungary, 30% to Austria, Slovakia, and Romania, 20%rance,
14% to Poland and partly to Germany.

During the second conflict, from 6 January 2009, approximately 30@m Russian gas was not
delivered to Europe. As a result, Gasnsumptionin some countries of Europe decreasbyg 25
75% and morg68,69]

The crisis showed that Russiaising energy resources tcsettle political disputes and/or
economically backmail neigbouring countries[70], which become one of the motivations to
developthe SouthernGasCorridor.

One of the significantdesignationsof the SouthernGasCorridor is enhancement of competition
on the European markets. As it is known, Russia often mauigted with gas price in order to
exert political or economicpressureupon post Soviet Republics as well as some of the countries
of EU: traditionally, the Russian gas price in Ukraine, Moldova, GeagBaltic countries and
Poland, was higher than in Central and West European countries delivered there via the
abovementioned countries and in other cmtries that are loyal tothe Russian politics. Besides,
The Corridor will ensure supply okeveralBalkan countrieswhich have no(or low) natural gas
consunption yet, with comparatively cheaper and ecologically safe natural gas.

Currently, the Southern Gas Corrido(SGC)is devoted to delivering Azeri ShalDeniz natural
gas to Turkey and Europe via the territories of Azerbaijan, Georgia, Turkey, Greece Adbdnia.
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The Corridor consissof the South Caucasus Pipeliigexpansion(SCPX), TransAnatolian Pipeline
(TANAP) and TransAdriatic Pipeline (TAP) projects.

o eScfia

{  BULGARIA T

AZERBAIJAN L2

" GREECE

Il Shah Denz fisld

— South Caucasus Pipeline expansion (SCP.
— Trans Anatolian Pipeline (TANAP)

— Trans Adriatic Pipeline (TAP)

Figﬁre 2;3. Sauthern Gas Corridor(Source: Wikipedia)

ShahDenizis an offshore Gas condenssatield of the Caspian Sea. It is located on the deep water
shelf of the Caspian Sea, 70 km sotglastfrom Baku, in water depths ranging frons0 to 500 m.
Theterritory of the field is 149 square kilometers and proveeserves are 1.2 trillion cubic meter

of gas(240 million tons along with condensate)The field was discovered in 1999 andas
launched in2006. Until 2@0, about100 bcm of natual (and 25 M tons of condensategas was
producedon the field.

The second stage of the field development imad at producing additional 16 bcrof natural gas

in stages: 6 bcm from 2018 for the Turkish market and 10 bcri from 2020 for the European
market. The project envisages construction of two platforms, the drilling of 26 subsea wells, the
laying of 500kilometer underwater interconnected pipelines athe depth of 550 meters,
connected to the Sangachal terminallwo treatment lines (capacity of each line is 8 bcm) are
installed at the terminalto obtain adequateyuality of gas

Total estimated cost ofhe project is 23,8 billion USD, along with the South Caucasus Pipeline
Expansion project cost (4,9 billion USD). The shareholders are: BP (operaf)8%, AzSO 10
%, SGC Upstream 6,7%, Petronad 15,5 %, LukOili 10 %, NICG 10 %, TPAO-19 %.

The South Caucasus Pipeline Expansion (SGPPxoject is one of the keyrojects of the Southern
Gas Corridor which enables to deliver gas extracted from Azerbaijani fields andthe future,
possibly fromthe central Asian fields, through the territory of Gergia to Turkey and European
energy markets.
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The South Caucasu&as Pipeline system with the throughput capacity of 7,4 bcm has been
operational since 2006 to serve thghaseone of the Shah Deniz developemt project. It is
envisaged to transport gas tthe city of Erzerum in Turkey via Georgia. The length of the
Georgian section of the pipeline is 248 km (690 km total length), pipelidemeteris 1067 mm
(42 inch). Two metering stationgat Azerbaijan Georgia and Georgial urkey borders)and gas off
take point are installed on the Georgiasection of thepipeline for gas supplyof Georgia.

In order to increase the pipeline throughpuby approx.16,5 bcm3¢ and receive additional gas
from stage 2 of the ShalDeniz development project, according the SCRXoject, 48 inch pipeline
(loop) with total length of 487 km is built in parallel to the South Caucasus Pipelimegluding 3
new pipeline sections in the ¢érritory of Georgia with the total length of63,8km (56, 5,3 and 2,5
km) and Gardabani 61 MWcompressor station (similar compressor statidocated in Tsalka is
planned to be commissioned).

Estimated cost of pipelinessompressor statiosand additiond infrastructure of the SCPX Project
located in Georgiaequals to approx2 billion USD.

Trans Anatolian Pipeline (TANAP) connects the South CaucasBipeline at theGeorgianborder,
nearthe city of Posof and the Tran®\driatic Pipeline at the TurkeyGreece border. The pipeline
is aimed to deliver Azerbaijan gas extracted frofhahDeniz field to Turkey and transitit to the
European countries.

BULGARIA ‘ i
Exclusive Exclusive economic 5’? e . GEORGIA
economic zone . zone of Turkey K

of Bulgaria ~
s . @ Batumi

Figure 2.4. TransAnatolian Pipeline¥”

Trans Anatolian Pipeline with the length of 1839 km,incudes 1345 km 1400 mm (56 inch)
di ameter pipelines f/(todurkisiaff-dakeh 459 kn 1200 B k4B iwob)h 1 r
di ameter pi pel itonEaring anc2xl7,6 knrk 30Kk neh(86rinch) diameter pipeline

36 Total expandable capacity of SCPX pipeline 31 Bcma
37 Source: &IS, Energy Insight65 by S.Pirani, J.Sharples, K.YafimakaYermakov, March2020
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at the Dardanelles strait seabed, at tlepth of about 100 m from the sea level near the city of
Chanakale.

Two compressor stations were built at Georgian border and Eskishehir at the first stage of the
project implementation, which is sufficient for transportation of at least 16 bcm of natural gas. In
order to transport 30,7 bcm of gas, the project envisagesiagement of 7 compressor stations, 4
metering stations, 12 pigging and diagnostic and 49 vastations On the territory of Turkey
there are two offtake stations in Eskishehir (Central Anatolia) and Thrace (European part of the
country) provinces.

After completion of the first stage of the Trangénatolian Pipeline constructionto the city of
Es ki k e h iirbecanme pds$ible & delived bcm of natural gasnvisaged fourkey. In 2018,
from the ShahDenisphase2 production about lbcm of natural gaswas delivered to the Turkish
market. According to the planyoughly 3bcm ofadditional gas(9,2 bcm in total)wasdeliveredin
2019,at least4 bcmwill be delivered in 2020 andd bcmwill be delivered in 2021[71]. In parallel,
TANAP will be linked to the TransAdriatic Pipeline and from 2020 delivery of gas to the
European market will incrementally increase to 18cm.

According to the evaluation of the Trang\natolian Pipeline projectowner consortium(SOCAR
51%, BOTAS 30%, BP 12%, SOCAR Turkiye EnerPo) the construction cost is about 9,3 billion
USD, among tham plannedcost of the first stage- about 8 billion USD (according to the
information, actual expenses of the pipeline construction are significantly reduced).

Trans-Adriatic Pipeline (TAP) is a part of the Southern Gas Corridgoassingthrough Greece,
Albania and Adriatic Sea to the south Italyts length is 830 km (551 km on the territory of Greece,
216 km- on the territory of Albania, 105 kmi in the Adriatic Sea bed and 8 km on the teritory
of Italy). Initial capacity of TAP is 10 bcml/y, with further increase to 20 bcnly, after
commissioning of 4 compression stations.

Along the pipeline route the GreekBulgaria Interconnector (IGB)and lonian-Adriatic Pipleine
(IAP) will be linked to the TransAdriatic Pipeline to deliver gas according the contract concluded
by GreeceBulgaria and Albanig71].

Length of IGB is 182 Km (151kmi in Bulgaria; 31kmi in Greece)Pipe Diameter- 3 2 0 ; Capa
3 bcmly; upgrade up to 5 bcm/y; Entry poinKomotini (Greece) conneaghg TAP and DESFA
pipelines Exit point: Stara Zagora (Bulgaria) connected to Bulgartranspgeelines.
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516 km long IAP will conneced to TAP at the city of Fieri, Albania, will pass through
Montenegro, BosnigHerzegovina and willend in Croatia. It will deliver gas to oher countries of
the south-east Europe, in addition toAlbania.

Through the metering station (capacity of 25 mcm/day) and dtike station and the pipeline
network located on theterritory of Italy, the Southern Gas Corridor will be linked tothe many

gas market of Europe. On the basis of the existing contracts, the Turkish comfaotasand 9

companies of EU member stateShell Energy EuropgUK), Hera Trading The Netherlandg,

Uniper (Germany), AXPO (Switzerland), Engie, Enel, Edisofitaly), Depa Greecg andBulgargaz
(Bulgarig will start receiving up to 162 bcm of gas from Shad Deniz fieldlom 2020.

The shareholder and key investor of thpipeline project is TransAdriatic Pipeline AG (TAP)
consortium consisting of severainternational energy companies (BR20%, AzTAP (SOCAR
subsidiary-20 %, SIAM-20%, Fluxys19%, Enagad6%, Axpa5%). The cost of the project is
about 6 billion USD. The project is scheduled to be completed in 2020.

The prospectdor the development otthe Southern Gas Corridor

Geographical location, existing transportation infrastructure and prospects of its development, as
well as wide experience in constructipand managemenof major transit projects and successful
partnership relationswith international companies supported establishmentof Georgia as a
favorable countryfor construction andoperation of diversified routesof supply from Caspian
sourcedo the international energy market(see Figures 8.and 26).1 n addi t i on, Ge
aspiration to be integrated into the western political and economic structures and internationally
recognized attractive business environment creates guarantees for attraction of lasgale
investments in development of transinfrastructure of Southern Gas Corridor.
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Oil and gas infrastructureexisting as well as planned or considered to be develomed the
territory of Georgia, is directly connected tothe Black Sea and via Tkey to the Mediterrenean
sea terminals orSouth Eeast European countries and they may become a significant part the
Southern Gas Corridor angart of LNG (and/or CNG) terminals.
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Planned projets
a) White Stream (WS¥

The Bl ack Sea offshore AWhite Streamo (WS) pi
to Romaniathrough the Trans CaspianGasPipeline, via theterritories of Azerbaijan and Gergia
and the Black Sea

Initially, two opti ons of the project deviepment were considered: a) through the intermediate
intake point on the territory of Ukraine and b) direct delivery to the Romanian port of Constanza.
After Russia occupied Crimeathe idea of thearrangement ofintermediate intake point in
Ukraine was pactically excluded. Moreover, ddacto partition of the Black Sea water aress a
result of the Russian aggression, may become one of the hindering factors for the project
implementation.

The Black sea water area is divided accorglto the contract concluded between the Soviet Union
and the Turkey. Afterbreakdown of the Soviet Union, according to the conventional division of
the water area into marine economic zones (whichas significantly changed after occupatiaof
Crimea by Russid see dotted lines on the figure), the zone belonging to Georgia is not directly
connected tothe waters of Ukraine and Romania, while Russia (or Turkey) practically entirely
controls the zone élocation of assumed offshore pipeline ute of the WS project. For Russia and
Turkey, WS is considered to be a competitive projectgainstTurkish stream and TANAP) and
they will not easily agree to grant the corresponding ecological permission

Russa, as the legal successor of the Sovietidunis a signatory party of the 1982 United Nations
Convention on the Law of the Sea, but it will have the opportunity to hinder the implementation

of the competitive project as the Convention on the Law of the S#@es not directly apply to the
Black Seawvater area, including due to the fact that the Black Sea, like the Caspian Sea is not a
classical open sed\lso, its minimum width in the narrow area is about 320 km and therefore,
there are no neutral waters withthe possibility of performing unlimited economic activities.
Meanwhile, Turkey does not have a direct obligation to pass pipelines through its territory.

38 WS projectis included in the preliminary list of PRECI projectof Energy Community of the 2020 calll
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It is alsonotable that in addition to politicized ecological problems, implementation of the White
Stream Project may face technological problerig2], which may also include the problem of
obtaining a permission fran the competitive party (Russia) for crossing thexisting "Blue Stream”

and "Turkish Stream" pipelines by the "White Stream" pipeline at the Black Sea bed. The issue
related to the consent of transit and recipient countries (Azerbaijan and Romania, respely)
required for implementation of "White Stram" project is also unclear.

Besidesthe project implementation may behindered if Russia resumes impoudf large volumes
of Turkmen gas from Turkmenistan which is considered to Ipetentially the main source for WS
project[73].

b) AzerbaijanGeorga-Romania Interconnector (AGRI) Project

AzerbaijanGeorgiaRomania Interconnector (AGRI) project envisages arrangementafatural

gas liquefaction plantith throughput of 2,5 or 8 bcm at the Black Sea coast of Georgia and its
transportation to the Romaian port of Konstanzaby tankers where LNG will be received and
regasifed. AGRI feasibility study report determinesthe project implementation feasibility,
however, today the fact that there are no free gas volumes in the region hinders its
implementation (therefore the decision of suspension of the aty starting with 1 May 2020, for

a duration of 3 years, has been made by project’'s promoter company)
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In case of new fields of Azerbaijan are successfully developed or transportation projects of
Turkmen gas to the east coast of the Caspian Sea aréeimgnted, it will be necessary to deliver
additional volumes of gas to the international market and realization of AGRI LNG project will
be activated.In addition, it should be noted that expediency of imMlpmentation of the AGRI
project is especiallyital in case of smaller volumes of additional gas (up t@%cm) which can

be obtained from implementation of intraCaspian, relatively smaller capacity, offshore pipeline
project between two neighboring, smb capacity Turkmen and Azerbaijani extracting sea
platforms.

Support from the participant EU member staie Romania and its intention (as well as intention

of Ukraine) to build LNG receving (regasification) terminal at the west coast of the Bladea
should be considered as a factor contributing to th@oject implementation. Infrastructure for
delivery of gas from the Black Sea coast to the continental Europe already exists or is being
constructed.

It is noteworthy that according to the experts of ta Energy Community one of the hindering
factors of AGRI project implementation is the need for larggcale investments. It is conditioned
by high costs of arrangement of onshore liquefaction planaccording to the initial project: 465
7,65B0 by 5 8 Bcommapaxity corespondingly)f4]. At the same time it can be observed
that capital costsfor LNG liquefaction plantshave droppedsignificantly in the lastyears,after
the period of higher costs(20102014), opening new opportunities [75]. In fact, costshavefallen
from higher values of 20162012 yearsperiod, when AGRI project feasibility study was
elaboratedfor an averageof 307 50 % [76]. This has happened mainly due to:
1 reduction of the cost ofLNG processing plants and construoh costs globally due to the
increasing competition between contractors and equipment suppliers;
1 a move away from bespoke company standards to the functional industry standards and
specificationswhile implementation of LNG projects
1 introduction of floating liquefaction plants;
1 building of identical, modulartrains to capturethe economyof scale;
1 building plantson the existingimport terminal sites,utilizing the existing infrastructure and
processingleanpipelinegasfrom local grid(e.g.utiizngof Az er bai jands pip
project in the Georgian Black Sea onshore liquefaction plant).

According to the latest information,the actual cost of the-loating Liquefaction of Natural Gas
Plant i FLNG equipped with modern technologis is signiicantly lower than the cost of the
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respective onshore plant[77], which significantly increases the prospects of successful
implementation of such projects.

The intention of possibleproduction of LNG and implementation of the project ats delivery to
the European market by AzerbaijaitceorgiaBlack Sea route was declared at the Caspian
Economic Forum in 2019[78] b y EdiBon Technologies LTD which also considers the
opportunity of transportation of up to 1 million tons of methanol per ya& by a small dameter
pipeline from Turkmenistan to the EU market.

High pressure CNG production technology can be considered to be an alternative of LNG,
envisaging compressn of natural gas at approximately 200 bar pressure. CNG is the most
convenientway of supplying natural gas to the market in case sinalldemand and transportation
at a shortdistance, whena pipelineconstruction (especiallyn offshore or mountaineous regions)

is economically unjustiafieable. Besides, the facilities for CNG protan, storage and
transportationare particularly simple andcheap

Generally, introduction of technologies for production and transportation of natural gas
conversion products(LNG, CNG)and liquid petroleum gas(LPG) in Georgia is an effective
alternative of constru¢ion of new pipelines due to the need of minimum initial investments, as
well as possibility of using high pressure of gas taken from transit pipelines for partial energy
supply of the conversion proces#(case of CNG production).

c) Addltional sourcesof supply

- Azerbaijan

Apart from the Shah-Deniz field, offshore Absheron, Shafagsiman, Umid, Azer-Chirag
Gunashli (associated gas and deep, -gasitaining horizon), Babek, Karabagh, Bahar and other
Caspian Sea offshore field$ Azerbaijan are considered to be additional sourcessupply.

Estimated reserves of Absheron field equal 86 bcm of gas andl08 million tons of gas
condensateAt the first stage, about,6bcm (4,3Mcm/d) of gas and additional 4,4 million tons of
condensate are planned to be produced from the field annually, alniare envisaged teupplythe
internal gas market. At the second stage, presumably from 2026, production will grow to 4 bcm
Additional gas will be used mainly for exporf79]. The field operator is Joint Venture JOCAP and
its shareholders includSOCAR40%, TOTAL-40%and Engie 20%.
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Production wells already function on Umid field. Annual production is planned to be increased
to 4-7 bcm in 20242026. The field is operated by SOCAR.

Developmentof Azeri-Chirag-Gunashli gas containing horizon is consideteo be one of the
prospective projects among BP operated fielgiganned production from2027%2028).

Drilling works at ShafagAsiman field (reservoir depth 7000m, the total area of the block 1100
square kn) are planned to be commenced frosoonand intensive extraction is projected to begin
from 2027 with peak production of 86 bcm by 2034.

Possibilities ofShahDeniz field phase 3implementation arealso being considesd [80], where
estimatedannual production will exceed 5 bcm. Investment decisi@about development of deep
horizon of the field will presumably be made in 2025.

Significantgrowth of Azerbaijard export potential, according to projections, will be possible from
2026, and ly 2035, when total production reaches Sfcm, it will be possibe to export about 25
bcm of natural gas annually81].

- Turkmenistan

The largest fields offurkmenistan are gathered in the eastern part of the country in the Mary
Region including giant GalkynysPf and Dauletabadgas field. The Caspian Sea coast and azhat
offshore fields also contain significant reserves, development of which, unlikeshore fields, is
related to significant challengesConstraints of effective gas monetizatian this part of country
are also problematic

Turkmenistan plans to sigricantly increase gaproduction and exportup to 180 bcmby 2030
[82], for which the existingand planned infrastructurewill be used

The Central AsiaChina GasPipeline (CACGP)delivers Turkmen gas and gas of otherdbtral
Asiancountriesto China. The pipeline length is about 1833 km. According to the existing contract
with the Chinese company CNPC, it is planned to increase delivery to China-pate the
production growth to 40 and later to 6665 bcm/y.

39 According to the estimations of the British Cormgny - Gaffney, Clain & Associatednitial gas reserves at the field
equal to 21,2 trillion cubic meters.
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Turkmenistan is connected to the western markethrough the pipeline systemCAC 25 passing
through the territories of Kazakhstan and Russiaith the total capacityof 65 bcm.Turkmenistan
Is connectedto Iran with two separate pipelines with design capacity of 2@m.

Turkmenistan owns 85% sharas the TurkmenistanAfghanistanPakistanindia (TAPI) [83] Gas
Pipeline Consortium and is actively involved inthe project implementation (according tathe
information, pipeline constructionpreparation works to supply gas to Afgnistan at the first
stagehave begun. Total length of the pipeline is 1735 km, design pacity is 33 bcm. Likelihood

of the project implementation has particularly increased after China decided to connect to
Xinjiang province through PakistanChina branch of TAPI to transport Trkmen gas to the
province [84].

Currently, Turkmen gas is basatly purchasedy the CNPC which according to the contractcan
purchaseup to 65 benily of gas.The Russian Gazprom resumed impaot Turkmen gas within the
frames of 25year contract whichenvisages import of up to 30 bcm gas annudBp]. The contract
between Turkmenistan andran is still in force, under which 7-10bcm of natural gas is delivered
to Iran annually (1,9 bcm in 2018)° It is notable that peak historic production in Turkmaistan
was observed in 2015 and equaled to 72,8 bcm.

Approximately 30 bcmly is local consumption and about &b bcm/y of gas is already agreed to

be exported from TurkmenistanThis might be associated with certain problems in the future. In
addition, it should be taken into consideration that total throughut of Tur kmeni st
that are operational or under construction equals to 175 bcm. These factors may significantly
hinder implementation of new routes, because at least during the next dexadtle existing
infrastructure may be used for export g China, Russia or IrasTurkey without making any
additional investmnets.

Trans CaspianPjpeline andother alternatives to supplyTurkmen gas to Europe

The European Commission has, for many yeangpgorting plans for the construction of 30 bcm
capacity Trans Caspian offshore pipeline to deliver Turkmen gas westward by the expanded
southern gas corridor of Europe

Prospects of realization of TCP projects significantly increased after signing tlee@ntion in
August 2018 at the summit of théttoral countries of the CaspiarSea The Conventiongranted
sovereignright to any of the littoral states toconstruct pipelinesor other infrastructure on the

40 Sharp reduction of export in 2017 ielated to the debts aaemulated by Iran.
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Caspiansea floor, but specified that this woultiave to be agreed bilaterallgnd thatthe consent
on environmental grounds would have to be given by all littoral statéB. 14.2).

The Conventionclarified the legal status of the seamphasizingthat the littoral statesarejointly
and solelyrespors i bl e f or t kne forsee athiersthars teedittorali statgs could use) it
and demarcated the territorial waters. The Convention did not, however, clarify how the seafloor
and the subsoilare to be delimited nor did it resolve border disptes béween Azerbaijan and
Turkmenistan (with respect to the border across the Serddrapaz oil field) or between
Azerbaijan and Iran (with respect to their dispute on the Sarddangal gas field).

Signing the Convention clearly moves a possible congttion Trans Caspian pipeline one step
closer. Nevertheless, there are hurdles to overcome. First, in practice, the consent of Russia and
Iran still needs to be secured, on environmental grounds and, as long as those countries have
strategic reasons to det subsantial westward exports of Turkmen gas, it may not be forthcoming.
Second, and more importantly, this political shift does not change the unfavorable economics of
westward Turkmen exports.

Despite the above, interest in export of Turkmen gascreasng gradually. Specifically,
perspectives of Tran€aspian Pipeline constructionwas discussed between EU and
Turkmeni stands representatives at the meetin
Project (Baku, February, 2020).

Besides, consortiunof European and Chinese companies, including Edison Technologies GmbH,
MMEC Mannesmann GmbH, Air Liquide Global E&C Solutions (EU), together with SINOPEC
Engineering Group (China), expressed a desire to build 300 km of T+r@aspian Ga®ipeline.
This was announced by the representatives of the consortium with the representatives of
Government of Turkmenistan at the Caspian Economic Forum, 2(Q&8)].

The planned pipeline should connect Turkmenistaio Azerbaijan. According to some soaes, it

is also planed to connect a gas pipeline from Tengiz in Kazakhstan to the network and connect
it to TCP, which will provide for the transportation of natural gas from Turkmenistan and
Kazakhstan through Azerbaijan t&eorgiaand Turkey and, further, to the Europeanmarket. As

a part of the project, the consortium is ready to design and build the necessary infrastructure,
including gas treatment plants and compression stations.

However, on the other hand, the agreement of Germany on the soppof the Russian Nord
Stream 2 project and the directivef the EU, according to which internal regulations are applied
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to the infrastructure coming to EU from noamember states as wdlB7], may become a significant
hindering factor for a largescale TansCaspian pipeline projet as 50% of the Nord Stream load
has to come from norRussian gas. Besides, in order to maintain the obligation to transit gas via
Ukraine and load the Turkish Stream pipeline, Russia will presumably use the Turkmen gas,
purchaseof which has already beemesumed by Gazprom since April 2019.

In addition, various technological and ecological aspects related to the construction of pipelines
at the bottom of the Caspian Sea, including the issue of entry and operation of pipelayassels

in the water area ad the concern expressed by the Government of Iran and Russia at the Caspian
Economic Forum still remain unresolved problems

According to the Energy Ministry of Azerbaijan (April 2016), there is an effective option for
delivering Turkmen gas through theSouthern Corridorby connecting Azebaijaniand Turkmen
producingplatformslocated in the Caspian Se@a 80-100 meter longntra-Caspian PipelingICP)
which will have ini tial throughput capacity of 5 bcm with further growth prospects in the future.
The project can be easily implemented as constructiohthe pipeline connecting the platforms is
relatively cheap and SCPX, along with TANAP and TAP can transpaog to 8-9 bcm of natural
gas apart from theéhe already contractedrolume (22 bcm) based on thexisting inter-government
agreements). Besides, one of the operators of the Turkmen sector of the Caspéis a Malaysian
company Petronasvith annual productionof apprax. 10 bcm,which owns 155% share in the
South Caucasu®ipeline Consortium purchagd from NorwegianSatoil.

Feasibility of Intra-CaspianPipeline project implementation is confimed by several significant
factors:

The issue of monetization of the natural gas extracted at onshore fields of Turkmenistan is
already agreed bgontractsand is fully ensuredby the existinginfrastructure, orinfrastructure
under canstruction. Effective monetization of gas extracted from the offshore Turkmen fields
is relatively complex due to the lack of corresponding infrastructure and more importantly,
guaranteed consumers;

In case of redirecting natural gas extracted from offshore fieldestward, usinga smalt
scale IntraCaspianPipeline, its unhindered supply to the European market will be possible
using the existing infrastructure and infrastructure under canstruction on the territories of
Azerbaijan, Georgia and Turkey without signific# additional costs.

Based on the Decision of the Ministerial Council of the Energy Community
(D/2018/11/MGENC), TransCaspian, South Caucasus (with its extensionjdaTANAP
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pipelines are recognized as the projects of common intetesvhich indicates hat for further
transportation of gas received from Turkmenistan, free volumes of the SCPX and TANAP will
be used.

The owner of the main gas receipt poinh the west mast of Caspian SeaAzerbaijan,
lobbies the project, to provide utilization of the exsting export infrastructure with design
capacity.

To export 30 bcm ofTurkmen gasto Europethrough the large scaleTrans CaspianPipeline, it

will be necessary to corteuct a new infrastructure on the territories of Azerbaijan and Georgia
and then toEurope which requires multtbillion investments. After resuming the Russian export
direction for Turkmen gas and due to high competitiveness tife existing infrastructure or
infrastructure under construction,and more importantly, due to high costs of prduction,
construction of TransCaspiarnPipeline and transporting the gas across SGC to EU markets, which
can't be repaid on the basis of any reasonable assumptions farréuEuropean gas prices, the
expediency of construction bthe large scale TransCagian Pipeline remains under question.

Theoretically, it is also possible to deliver the Turkmen gas to the European market via alternative
rout es, t hr o u deh pipelines,rby IsanTurkeg, mrandAzerbaijanGeorgiaTurkey,
I[ran-Armenia-GeorgiaTurkey pipelines (see Table below). Also, besidéise existing onshore
pipelines, the option of exporting Turkmen gas in the form of LNG or via offshore pipeline is also
considered, however, there is no infastructure for that (see the details about WS AGRI project
above.

Table2 4. Iranian transborder pipelines

Pipeline DN, mm  Length, Design capacity Load bcnty
km bcmly
Iran-Armenia 700 140 2,3 0,405
Iran-Azerbajan 1220 1475 10 0,2-0,3
Iran-Turkey 1062 2557 14 7-8
Turkmenistan-Iran 1120 182 12 2-8
1000 200 8

Natural gaspipelines on the territory of Iranconnectthe gas rich southwest region to industrial
centres, that are mainlyocatedin the north of the country, as well asupply gaghrough Tabriz-

41 See the List of the Energy Community Projects of Common IntergSas_20&21&22 Infrastructure and associated
equipment for transportation of natural gas from new sourcesifin Caspian Region, crossing Azerbaijan, Georgia and
Turkey andreaching EnC markets, including Tran€aspian Pipeline, South Caucasus Pipeline (further) Expansion
and TransAnatolia Pipeline Expansion.
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Dogobayazitexport pipeline with annual throughput of 14 bcm. The latter is connected to Iran
Azerbaijan and IranArmenia trunck pipelines.

Azerbaijan is connected to Iran with DN 1220, 1475 km long (1290 km the Iranian Terrritory)
AbadanAstara Hajigabul pipeline. The design capacity of the pipeline is 10 bcm, design pressure
-55 bars (in fact it works on 18 bar and throughput is reducsanificantly). The pipeline needs
substantial reconstructioarehahlitation as it has notfunctioned with its designparametres for
many years. Currently, the pipeline is used to meite obligation of the swap contract concluded
between Iranand Azerbaijan, pursuant towhich Azerbaijan can &port up to 500mm?3 of gasto

Iran and Iran will provide gas to Nakhchevanenclave in return for 1517% commission.
Therefore, today, there is no ready and free infrastructure to transport Turkmen gaktoope via
Azerbaijanand Iran becausepart fromcommercial factors also incldesthe political content.

The design capacity of DN 700, 140 km long pipeline connecting Iran to Armenia is 2.3 bcm, but
actual load- 0,4-0,5 bcm of gas exported to Armenia, is delivered to thermal power plants and
Iran receives the generated power stead To transit Turkmenistard s togearspe,lran-Armenia
interconnector and afterwards, the limited capacity Armenian pipeline system andsection d
North-South GasPipeline System (in the reversemode), followed by pipelines on the Georgian
and Turkeyterritories have to be usedue to the limited capacity of existing infrastructure, quite

a long distance of transportation (around 1500 km to Georgia and more than 2000 km further to
Europe) and 5 transit countries to be engaged, this is problematic amekpedient. Besides,
Gazpromfully controls the gas pipeline system on the territory of Armenia, i.e. its use requires
the agreement of the Russian Federation

As the analysis shog the shortest, commercially justifiable way to transport Turkmen (or
Iranian) gas to Europe vianshore pipelines passing theerritory of only one transit country is
the Turkish route. The capacity of IranTurkey pipeline is 14 bcm, out of which 6 bcnper year
can be used for expomf gas westward.

Theoretically, in order to transport Turkmen gagor Iranian gas, instead) vidzerbaijan Trans
Caucasian Pipelindtowards Turkey)or SOCARowned, limited capacity HajigabulKaradagh
Thilisi pipeline and thereafter, the NorthSouth Caucasus Gas Pipelines (towards Russia)dso
be used However, SCP is envisaged for transporting ShBleniz gas. It issxemptedfrom the
third party acces®bligation under international agreemenets. After completioof stage 2 of the
ShahDeniz field developmat, its capacityhasincreasel to 22 bcm andin case ofdevelopment
of stage 3 of the field, or development of other fieldé Azerbaijan(by 2026 2030) the actual load
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will reach 30 bcm which is a limited maximum capacity according to the pipeline contract.
Therefore, thelikelihood of using the SCP forreexport of large volumes of Turkmen gas is
practically very low.

- Iran

Iran ranks second in gas reserves after Russia. Despite abundance of redeavésgas sector is
quite ineffedive due to the sanctions imposdaly the west:devdopment of fields requiring large
scale investments antunding of infrastructure projects are quite complicated In addition, large
volumes of produced gas are injected in tfields for stimulating extractionof oil*2.

There are otherhigh technical loses(gasblow and burning), which according to rough
estimation, mekes upto 15%of total production. Besides, main gas field§ Iran arelocatedin the
south of the country,in the Persan gulf and adjacent regions, far frormdustrial regionslocated

in the northern part which are main consumers of gasndustrial regions of Tehran, Tavriz,
Kazvin, Hamadan and etc)l'he capacityof the existinginfrastructure can not supplyconsumers
with necessary volumes within the countryand satisfy export requiremerts. Considering the
aforesaid, Iran considers it expedient to export gas from the Persian gulf mainly as an LNG, where
it can be delivered diretly to the deficit markets of Japan, Kore€hina, and Europe without the
third country involvement [88].

Sanctons of Iran have critical geostrategic significance for the west, especially amid the
geopolitical confrontation between Russia and tHgSA, to exclude creation of the North/South
(Russia/lran) economic and militanstrategic axis and establishment of fulontrol at the Hormuz

strait and the Caspian Sea waters by Russia and Iran, which will pose a serious threat to
implementation of projects of gas supply from new sources of the region, including Turkmenistan
(after the sanctions, Iran has established sy relations with Russia and China. As a result, the
Russian military fleet obtained pdherenforaaesertainn f «
time. According to August 12, 2018, Convention, entry and/or basement of militamarine or air

forces of any norlittoral Caspianstate was restricted

Development of the planned pipeline and LNG projeat$ Iran is currently suspendd mainly due
to imposedeconomic sanctions.

42 |t was assumed to reinject 64 bcm of gas in 2015 and it is planned to inerélais volume up to 80 bcm and more
by 2030.
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d). Competitive projects
- The Turkish Stream

Traditionally Russiatries o protect its share of Europeds |
stateowned natural gas company Gazprom builds a n&ansportation infrastructure in order to

halt the implementation of the projects not controlled by itself The existingBlue Strean and
Turkish Streamoffshore pipelinesin the Black Sea connecting Russia and Turkey, NobStream
offshore pipeline in the Baltic Sea connecting Russia to Germang well asANd 8t r eam 2
pipeline under construction in order to export gas to Europdaypassing Ukraine and othdfastern
European countries (see Figurepflong with the controversial Nord Stream 2 project, the
TurkStream project strengthens Gazpmo6 s posi ti on in the southerr

The TurkStreamproject consiss of two parallel pipelineswith a total capacityof 31.5bcm/y.

The pipelinesenterthe water in Anapa,Russiaand makeslandfall in Kiyikoy, closetoTur k ey 0 s
border with Bulgaria. The first pipeline suppliesnatural gasmainly to Turkey. The second
TurkStream line is to transport Russiannatural gasfrom the Turkish landing point to
southeasternand central Europeanmarketsvia Bulgaria,Serbiaand Hungary.

TurkStrean 6 ssibsegortion wascompletedin November2018 The Kiyikoy receivingterminal
wascompletedin 2019andinauguratedon January8, 202Q

Realisation of new projects becoes a serious reason for concerns of some of the European
countries Ukraine, in cooperation with Poland and Baltic Statess extremely opposing the new
natural gas megdipelines that Russia is building under the Baltic Sea and the Black Sea, to protect
its own energy security in line with their national interests

According to the European Parliamentesolution, "Nord Stream 2" is a "pitical project posing
threat to the energy security of EuropeMembersof Congresandthe Administrationof USA have
expresseatoncernover Nord Stream2, TurkStream,and other projectsthey assertwould deepen
E u r o melertesonRussiamaturalgas reduceU k r asirofe asétransit state andpotentiallybea
sourceof increasedeveragefor Russia The FY2020NationalDefenseAuthorizationAct (NDAA,
P.L.116:92)includesasTitle LXXV theProtectingE u r o pner@ySecurityAct of 2019(PEESA).
Thisact mandatesanctionselatedto thelaying of Nord Streanm2 andTurkStreansubsegipelines,
andpossiblesuccessofs.

43 Source:TurkStream:R u s sNewedtGasPipeline to Europe by SarahE. Garding, Michael Ratner,Cory Welt, Jim
Zanotti, Congressional Research Service, February, 2020
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Figure 28. Russian export pipelines bypassgitraditional transit countriesof Eastern
Europe

Since 2006, when the idea of building the Nord Stream 1 was firstiated, Gaz pr omds m
has been to bypass the Baltic states and Poland and deliver gas directly to the Western European
markets. Rissa simultaneously laid the ground for rerouting the gas transit from Ukrairend
Central and Eastern Euroa countriesto the Baltic Sea and later Blacke&'. Realization of he

Nord Stream and Turlstreamprojects would undermine European energy seciy by limiting

the diversity of both, supply and transport options for other suppliers, in order to make the EU
markets more dependent on Russian gas and allow Moscow to exert greater influent¥estern
Europe. Hence, al |l al ionthgtthe new prdjectaargurely comnérxial,c 0 w ¢
Kremlin is actually pursuinggeopolitical objectives along with the econonic and commercial
benefits. Moreover, according to the expet 6 s e swith e volames of Russian gas
bypassingcurrent transit countries and flowing from West to Central and Eastern Europe, for the
alternative gas supplier@ncluding LNG), it will be difficult to access the European gas market.
Thus, Nord Stream 2 and TurkStream pipelines will undermine the creationcoimpetitive gas
markets in EU.

To protect their energy security and national interests, Poland, the Baltic states akthihe have
initiated projects to diversify their gas supp@s, upgrade pipelines, buildNG facilitiesand new
gas storages, launch new regional initiativesuch as thelhree Seas Initiativeand theBaltic
Pipeline Project

Having started the commercial operation on January 2020, Ti8keam isdelivering Russian gas
tu Turkey and soutleastern countries of EuropeAccording to Gazprom, hout 54% of export

44 Combined capacity of the Nord Stream 2 (%m/y) and TurkStream (32.5 bciy) roughly match the volumes
transmitted to Europe via Ukraing86.8 bcm in 2018
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volume was delivered to the Turkish gas market and about 46%6 the Turkish-Bulgarian border
Averageflows into Turkey sofar equalto 20 Mm3/d and 17 Mm?/d - into Bulgaria,corresponding
to 6.2bcm peryear.

TurkStreamaimsto expandthe Bulgariannetwork and connectit to Serbiato transferthe Russian
gasto the SerbiaHungary border. It is estimatedthat the annual25bcmflowing throughthe TBP
will dropandupto 19bcm peryearwill beremovedfrom Ukrainian transit throughout 2020[89].

The Turk Stream will deliverRussian gas to EU via Turkegimilar to the Southern Gas Corridor.
The posibility of gas delivery via the southast European countries to the European hub of
Baumgartner in Austria is also consiediaitiated ,
by Hu n g &asyrindepipaline project supported by Slovakia may bead Considering these
factors, the TurlStream gas pipeline magomprisea seriouscompetition to the Southern Gas
Corridor pipelines.

- North-southexportroute
The main version of thegas transportatiomorth-sout axis poject envisaged delivery of the

Russian, Turkmen gas and gas of other producer countries of the region to the northern part of
Iran and in return, export of Iranian gas from the Persian Gulf terminals in the form of liquefied
gas or by pipelinesd the Mediterranean Sea ports in Syria and afterwards their transportation to
the international markets by a pipeline (or after liquefaction).

Use of the existing infrastructure of RussidzerbaijanIran or RussiaGeorgiaArmenia-Ilran was
considered as ariority option for delivery of Russian gas to the northern regions of Iran (after
performance of the adequate rehabilitation works, the pipeline throughput may be increased by
additional 810 bcm).

Under conditions of unstablepolitical situations in Iran and Syria and economical restrictions,
further discussion of the concept has been removed from the agenda.

- The benefits of the development of the Southern Gas Corridor

The South Caucasus Pipebtrocated on the territory of Georgia, together with TANAP and TAP,
ensures delivery of the Caspian gas to the Turkish and European markets.

Under the valid intergovernmental and host government agreements and the respectiveipase
and sale agreementghe country receives gas from the South Caucasus Pipeline project at
preferential rates. Currently, 2 contracts are in force: Optional Gas and Supplemental Gas
Contracts.An Optional Gas Contract allows for purchasing of up to 58btransited gas annually
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The contract validity period is 60 yearsSupplemental Gas Contracts is valid until 2025 and under
this contract, Georgia receives 5@cm of gas annually.

Until 2018, before finalization of the Southern Gas Corridor first seagvorks and commencement

of operation, Georgia could receive maximum of 330 mcm of optional gas, based on the maximum
delivery defined by the agreement made with the Turkish company "Botas" (6,6 bcm per year).
After commissioningSCPX and TANARthe volumes of gas transited througkhe Southern Gas
Corridor, including through the territory of Georgia, are gradually increasing. By 2024026 and
thereafter, the gas volumes will increase up to 22 bcm and more, which will allow Georgia to
receive up to 1,1 bcrty of gas(about 45% of thetotal consumption ofcountry) at a preferential
price.

The respective annual fiscal effect, in case of commencement and-galile operation of the
Southern Gas Corridor will exceed approx. 300 GEL

The more important is the political and social efté which will follow the development of the

SCP, TANAP and AP projects of the Southern Gas Corridor. Earlier Georgia represented a transit
country of regional importance only (it transited Azerbaijani gas to Turkey and Russian gas to
Armenia), but it is forming as an international playerThe gas transited throgh the territory of
Georgia wil |l play a significant role in dive
and increasing security of supply. As a result, the perspective of integmataf Georgia into
progressive international economic andafitical structures will be considerably increased.

As for the social aspects of the fiscal effect of tl&Cproject implementation, the increased
volumes of gas purchased considerably cheapempared to the market price, will allow
maintaining the price of gas delivered to the Georgidmuseholdsand gasfired strategic thermal
power plants at the minimum level which will facilitate the further improvement of the
popul ati onds emehtfdhe mcreasing impod (Enhirdydrom Russia) with locally
produced power and significant increase of the energy security of the country.
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CHAPTER 1lI
3.OIL AND GAS SECTOR OF GEORGIA

3.1.MAIN PROBLEMS OFTHE SECTOR

The share dresources imported in the total consumption of the primary energy of Georgia is very
high (more than 73 % in 2017, including: 66,1% coal, 67,1% crude oil, 100% petroleum products,
99,6% NG and imported electricity), whi2 main suppliers are sate-owned monopolies of foreign
countries. Therefore, one of the main challenges of the energy security of the country is critical
dependence on expensive, imported hydrocarbons.

Coal
6,2% Biomass

7,7%

Hydropower
16,7%

Figure 3.1. Total primary energy resources supply of Georgia

At the same time Georda has its own hydrocarbons potential and its use can make a substantial
contribution to the growth of energy security of the country and economy in general. According
to the forecast estimations, total reserves of 2P category discovere@G@orgia in 2018are as
follows: oil i 4,8 million tons, natural gas 4.9 bcm, contingent resources of 2C categoojl 1
59,5 million tons, natural gag 5.2 bcm. In addition, total volume of prospective oil resources
estimated on the up to 50 promisingxploration area delineated on the onshore and the Black
Sea offshore of Georgia equal to 909,2 million tons, natural §280,3 bcm.

The resource potential allows for significant increase of own production of oil and gas; however,
it is necessary to aay out significant and expensive works for this purpose. In particular, it is
required to:
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- use modern production technologies (directional drilling, multistage hydraulic fracturing)
in the fields being developed most of which are already substantially tided;

- exploreand use of new, deeply sunk prospective formations;

- conduct appraisal drilling to evaluate commercial value on a number of newly discovered
fields;

- conduct largescale exploration works (2D and 3D seismic exploration, exploration
drilling) on prospectiveareas.

In addition to the fundamental problem related to import of critical volumes of the fuel
resources, other significant chall enges of t
mentioned. In particular:

- The country does notave strategic resees of oil and/or petroleum products and natural
gas, which in case of occurrence of extreme situation would allow for satisfying own demand
on these resources for at the least certain time defined by the EC legislaie@y;

- The country through which large volumes of crude oil transit flows are passed and has a
significant potential to largely increase own oil production, practically does not possess any
oil refining capacities until present;

- A foreign state companies dominate in the haal gas sector, d&pite the fact that the
supply conditions and regime are governed on the basis of several independent agreements.
This significantly hinders formation of a competitive market;

- When carrying out import of gas, there are certain resttions caused both Y contractual
terms and conditions and technical parameters of trunk pipelines, leading to creating risks to
reliable gas supply of the country, especially, in the peak demand period;

- Natural gas consumption has almost doubled in Georgia during the recldade Increase

of consumption is planned within the next 510 years when one of the significant, lonterm
contracts on supply of supplemental gas from Shah Deniz field expires in 2026 and it will
become necessary to bal an g#&omtothes sograe ofrsupplyy 6 s
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3.2.PERSPECTIVITY OF OIL AND GAS DEPOSI®S
- Geological structure of the territory

In terms of geologicaktructure, the territory of Georgia may be divided into 3 large tectonic units
which extend sublatitudinall y. Mountainous structures of the Greater and the Lesser Caucasus
of overthrust-folding and foldedblock type are located to the north and to the stu A rather

large depressed line is located among them. It expands westwards and enters the Black Sea basin

Mountainous systems are mostly built with Jurass@retaceous sediments, however, fragments of
fold-metamorphic basement of mostly Late Proteroiz-Paleozoic age are denudated on the
surface of separate, particularly elevated sections in the formsiddes.

The depressed line in the western and eastern parts is expressed-mtarntain troughs of Rioni
and Mtkvari rivers filled with Molasse sednents of OligoceneAnthropogenic age. At the central
section they are separated from each other by elevatiohpre-Molasse basement of Dzirna
Imereti which is mostly built with JurassieCretaceous sediments on the surface and a fold
metamorphic basemenbf pre-Jurassic age is denudated on the surface in the form of Dzirula
ridge.

Detailed information about @ological structure of Geajia and the adjacent Black Sedfshore is
provided in the monograph:T.Gochitashvili, S.Gudushauri, Oibnd-Gas BearingPotential of
Georgia, Thilisi, 20191 in a systematized form. The monograph contains information about
geolayical structure and oil and gas bearing potential of the main tectonic units of the Greater
Caucasus Mountain Range, intermountain depressed linetioé South Caucasus, the Lesser
Caucasus and the Georgian part of tBéack Seaffshore.

- General charaatrization of the discovered fields

16 fields are discoverean the territory of Georgia where reserves are estimated and their
production occurs more or less regularly. 5 new fields have been discovered in which existence
of commercial reserves are notrfally confirmed yet due to various reasons. Effective oil agds
shows of various nature have also been observed in the form of natural, superficial effusions as
well as during the drilling process.

45 The information has been collected and the manuscript of Par. 3.2 has been prepared by Dr. Soso Gudushauri
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Proven oil reservesof all deposits of Georgia,saof 218, totalto about 1.5million tons and gas
reserves about4.0bcm. Probablereserves of oil is 4,81, possible reserves are 21/b&inis, gas
4,9 and6.8bcm respectively

3 oil fields are located in the Western Georgia, within the territory dRioni trough: two fields
Supsa and Shromisubanare discovered in the southern part of thé&ough, within Guria
depression and one field Eastern Chaladidi, in the axial part of theough. Also, 1 oil and 1 gas
field are discovered but their reserves 1@ not been estimated yet. Okumi oil field isotated on
the northern part of the trough, at the section of its junction with Gagralava elevation.
Goraberozhouli gas field is located in the southern part of ttreugh, on the eastern periphery of
Guria depression.

13 fields are discoveredn the eastern Georgia: 5 fields are located on the adjacent territory of
Thilisi, mostly within Thilisi -Sagarejo elevation (Norio, Satskhenisi, Teleti, Samgori South Dome,
SamgoriPatardzeuliNinotsminda). Out of the renmaining 8 fidds, Mtsarekhevi, Baida, Taribani,
Mirzaani, Patara Shiraki and Nazarlebi are located on the main territory of South Kakheti
depression and 2 fieldsWest Rustavi and Rustaw are located at its western end, in the line of
junction with Thili si-Sagarejo kevation.

3 new fields are discovered but their commerciality has not been evaluated yet. Nd/iartkopi
and Manavi fields are discovered within ThilisBagarejo elevation, and Vedzehdokani field is
located in the mountainous Kakheti, orGombori rangedividing South Kakheti and Alazani
depressions.

The fields of the east Georgia are united into two groups. One group is located on the territory
adjacent to Thilisi and the second group is located within of Outer Kakheti trough.

On the territory adjacert to Thilisi, 2 fields (Norio and Satskhenisi) are discovered in the northern
part and are related to the Molasse tectonic naps located at the east end of Kartli trough. Also, in
overthrust Oligocene and Eocene sediments, in the western pafttlee line, Norio-Martkopi
anticline was discovered within which oil was obtained from Oligocene sediments during the
drilling process and signs of presence of oil was observed in the Middle Eocene sediments.

The most significant and highdebit fields ofthe country are related to the axialhorst uplift of
Thilisi-Sagarejo elevation. Within them, the main productive stratum is presented by
volcanogeniesedimented fractured rocks of the Middle Eocene age (Teleti, Samgori South Dome,

SamgoriPatardzeuliNinotsminda). On certain sections of these fields, Upper Eocene and
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Oligocene porous rocks contain oil, while Lower Eocene porous rocks contain gas. On the eastern
extension of this line, on Manavi Area, shoiterm flow of oil was first obtained from the Uppr
Cretaceousarbonate strata.

Two more, West Rustavi oil field and Rustavi gas condensate field were discovered in the southern
line of the territory adjacent to Thilisi. The productive strata on these fields are presented by the
Middle Eocene volcanognic-sedimented fractured rocks.

The main characteristics oftte fields discovered in Georgia and hydrocarbons accumulated in
them are shown in Tables 3.1 and 3.2. As the analysis shows, the discovered fields belong to the
category of smalisize fields ly the volume of initial, extractable reserves. Only Samgori
Patadzeuli-Ninotsminda mediumsize field is an exception.

- Teleti Oil Field South Dome Qil Field Samgori - Patardzeuli Oil Field Ninotsminda Oil Field

e b foo 0 o dRiddei daf Lie-d . WILLd AL S S
. % § By TlgiarA e By =SS iy

Figure 32. WestEast schematic crossection of Middle Eocene hydrocarbons fields in
NearThilisi Oil Bearing Region

By the initial daily debits of wells, most part of fields are smadlebit (daily debits: oili up to 10
tons, gag up to 100 thousand ). Only SamgoriPatardzeuliNinotsminda field belongs to the
category of highdebit fields (daily oil debits > 100 tons), while the Middle Eocene deposit of
Teleti and Samgori South Dome belong to mediudebit fields (daily oil debits range betweeh0-
100tons).

Oil produced in Georgiamostly has low sulfir and methanenaphtha content As a rule, total
content of these groups of hydrocarbons largely exceeds 50%. Only Shromisubani and Patara
Shiraki oils are an exception, with their total content within theange betweerd0-45%. Most oils
are characterized by small or average content (<6%) of solid paraffins. Their increased content is
common only for Okumi, East Chaladidi and Nazarlebi oils. Content of resargl asphalts is also
average for most of oil. Oly Okumi oil has their very low content (1.45%) and their number is
generally increased to 20% in heavy and very heavy oils of Georgia.
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Oil of all deposits of Okumi, SamgotiPatardzeuliNinotsminda, Teleti Upper Eocene deposit,
SamgoriSouth Dome and Satslenisi is light (0.7920.831gr/cm?3) and has low viscosity1.28 4.06

pssed 1)) Oil of Teleti Upper Eocene deposit, West Rustavi, Taribani, Patara Shiraki and
Nazarlebi has an average density. Oil of East Chaladidi, Supsa, NoaidaBand Mirzaani iheavy
(0.8640.880 gr/cm’). As a rule, they have increased viscosity (4-027 . 9 p3%..0d efc L 1 C
Shromisubani and Mtsarekhevi is very heavy (0.926935 gr/cni) and viscous (29.689.39

Pad: 1%)0Taribani and Nazarlebi oil alstiave increased viscdy (5.97-11.52Pad: 1°)0

Table3.1. Main characteristics of oil and gas fields GEorgia

Field and number Year of Productive layer age Phase Sinking Total production
on the map discovery condition | depth, m Qil, 1000t Gas, Mnt
1. Supsa 1939 Lower Sarmat Oil 500900 59.272 2.62
2. Shromisubani 1974 Lower Pliocene oil 2800-3600 97.998 2.692
3. Goraberezhouli 1979 Oligocene Gas 700900 - -
3. East 1970 Upper Cretaceous oil 18002200 20.513 1.225
Chaladidi
6. Norio 1939 Middle Miocene oil 350-1500 273.493 58.646
7. Satskhenisi 1956 Lower Miocene oil 300-1800 48.994 9.363
8. Teleti 1977 Middle Eocene oil 260-1300 515.035 17.652
1989 Upper Eocene oil 750-1050 51.905 1.288
9.SSD 1979 Middle Eocene oil 21802400 1160.258 124.482
10. Samgo¥i 1989 Lower Eocene Gas 3600-4000 - 33.343
Patardzeuli 1974 Middle Eocene oil 22002900 24150.727 2512.388
Ninotsminda 1978 Upper Eocene oil 12502700 137.145 18.326
2000 Oligocene Lower oil 25342622 18.745 3.052
Miocene
2000 Middle Sarmat oil 19001923 2211 0.917
13. West Rustavi 1988 Middle Eocene oil 20002350 63.546 10.301
14. Rustav 1983 Middle Eocene Gas 33003600 25.574 293.202
15. Mtsarekhevi 1989 Upper Pliocene oil 280-350 37.36 18.777
16. Baida 1989 Upper Sarmat oil 650-1000 1.432 0.008
17. Taribani 1963 Upper Sarmat oil 20002600 95.908 3.688
Lower Pliocene oil 23003300
18. Mirzaani 1930 Lower Pliocene oil 5000-1500 1137.604 170.004
19. Patara Shiraki 1932 Lower Pliocene oil 80-1000 76.961 7.268
20. Nazarlebi 1988 Lower Pliocene oil 800-1160 8.516 0.113
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Most ofthe gases o eorgia are associatggses of oil and methane is dominating in their content.

At the same time, total number of heavy gaseous hydrocarbons is rather increased and has a wide
range. Associated gas of Okumi is an exception where content of methane is it 36.2% but
content of nitrogen reache$5.4%. High content of methang( O 9 5n%3$sociated gases of East
Chaladidi and Mtsarekhevi approximates them to the category of "dry" gases. Gas of Samgori
Lower Eocene deposit and Goraberezhouli fields is matte containing (96.6998.76%) and
contains small number of heavy gaseous hydrocarbons which is common for typical gas deposits.
Content of gas on Rustavi field (methane89.19%; heavygaseous hydrocarboris 10%) shows

that the field contains gas condengat

Table3.2.Estimatkd reserves and contingent resources of oil (1000 t) and gas yMm

Current Reserves Contingent resources
status Oil Gas Oil Gas
1P [2Pp [3P [1P |2P |3P |1C [2Cc [3C 1c |2c |sC
Rioni Trough

1. Guria depression
1.Developing | 87.8 | 999.7 | 338.2| 5.1 11.3 | 26.6 - - - - - -
3.Estimation - - - - - - - - - 145 - -
2. Kolkheti depression

‘ Mtkv‘ari Tro‘ugh ‘ ‘ ‘ ’ ‘
1. Thilisi-Sagarejo zone

4 Conservat \ 374 \ 1019 \

6.Developing | - - - - - - 4231.5| 10015.1| 22561.8| - - -
8.Conservat | 1.0 | 1.0 1.0 04 2.8 14.7 | 360 2820 14680 | 54 423 | 2202
9.Developing | 190 | 558.1 | 1392 | 28.5 | 83.7 | 208.8 | 135 610 1490 20.3 | 91.5 | 223.5

216.8 | 994 1451.1| 32.3 | 148.9 | 457.5 | 1154.5 | 3316.1 | 8815.3 | 172.9| 496.2| 1315.4
601.1| 1186.1 | 1814.1 | 439.9 | 107.7 | 161.4 | 32.2 86.5 177.8 3 8 18

10.Conservat 2467.2| 3361.4| 4398.9] - - - - - -
11 Estimat - - - 14400 | 28400 | 63400 | 2160 | 2460| 9510
12 Estimat - - - 3100 | 9430 25900 | 515 | 1565 | 4300

2. Outer Kakheti depression
13Estimat 39.4 | 54.7 | 422.2 | 1001.3| 1230.9| 1507.9| 234 1400 3870 - - -

15Develop | - - - - - - 929 |1573 |251.8 |84 |14 21
16,17,18,19,20| - - 16102 | - - - 1126.4| 3263.5 | 7277.1 | - - -
Processing

Total| 1510| 4813 | 21521 | 3975 | 4847 | 6776 | 24867 | 594® | 148424 | 2933 | 5208 | 1758
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- Prospects of new discoveri¢81]

Reserves and resources of variatlasses and categories of hydrocarbora/é been estimated for
oil and gas fields discovered in Georgia and identified prospective structures.

Location of explored structures and structures on which prospective resources have not been
estimated at thisstage is shown on Fige 3.3 by tectonic zones.

On the basis of collected information several principal conclusions may be made:

Almost entire intermountain depressed line of the country and its offshore extension
within the Black Sea have oil and gas bearing potential. Only the basement higibairula-
Imereti uplift and its adjacent periphery are an exception where the basemenbated
under a very thin sedimented cover,

Mountainous regions of the Greater and the Lesser Caucasus ranges located within the
territory of Georgia must be consided as territories of unestablished prospects and/or
unpromising territories. First of all those territories of these regions are unpromising on
whose surface basement high is denudated or they are covered with sediments of small
thickness;

High-mountain, inaccessible sections on which it is impossible to conduct the
necessary oil and gas egpation works (field geophysics, drilling) also arenpromising. In
addition, the most part of the southern slope of the Great&aucasus range is also
unpromising kecause intensely foldedractured sediments and Jurassic sediments being at
the stage of fghly catagenic transformation are widely denudated on the surface here and
they are characterized by unfavorable conditions of formation of traditional oil and gas
fields;

At the current stage of study on the territory of Georgia, major part of tHeesser
Caucasus range must be primarily considered as the territory of unestablished prospects,
which in a number of cases is preconditioned by comparative complex terraonditions
(Adjara-Trialeti high-mountain sections) or rather thick young lava sheetvidespread on
the surface (Javakheti Plateau) which significantly restricts certain types of exploration
works to be conducted and/or their efficiency.
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Figure 3.3. Location of oil and gaprospective structuresvithin tectonic zones
Legend
17 Shatsky Rise 21 East Black Sea recess;i Blarine part of Guriadepression 4i Caucasus Mountains;51 Adjara-Trialeti folded zone 6
T Artvin -Bolnisi uplift; 77 Dzirula-Imereti uplift; 87 Shows on the surface of the foundation; T9Rioni trough; 107 Onshore part of Guria
depression11i Zemo Mtkvari-Kartli trough; 127 Thilisi-Sagarejo uplift 137 Outer Kakheti trough; 14i Alazani trough; 157 Structures
on which prospective resourceare estimated (Figt# 1-49, A- Oil, B-Gas, CGasOil); 167 Structures without estimation ## 50 160).
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Prospective resources calculated within éhgroups of structures studied at the relevant khare
presented in the Table in a generalized form.

Table 3.3. Estimated prospective resources as of the early 20p8mal version).

Oil (Mt), gas (bcm)

Structures (number on the map) Discovery method Prospective horizon Qil Gas
Kolkheti (1); Iberia (2) Seismic exploratior2D, Sarmat 83, 562 -
Gudauta 8); Ochamchire (4); Anaklia-Kulevi Seismic exploration, Cretaceous 351,200 -
Mtisdziri (6); Vani2 (7);Maghlaki (8) Seismicexploration 2D JurassiePaleogene 15,548
Coursesl (9), Course=2 (10),Courses3 (11) Seismic exploration 2D Lower Jurassic 12,110
Eastern KavtiskheviAkhalkalaki (12) Seismic exploration 2D, Upper Eocene 25,890 -
Structural and Middle Eocene 7,534
exploration drilling Cretaceous 96,986
Norio (13); Martkopi (14) Seismic exploration 2D, Lower and Middle 11,508 -
Structural and Miocene
exploration drilling
Mtskheta (17); Norie Martkopi (18); Zhati Seismic expl Oligocene, 2,520 0,378
(19); West Teleti (20)Teleti (21); SW Teleti 2D, 3D, Upper Eocene, 4,241 -
(22); Structural and Middle Eocene, 72,360 8,319
South Teleti(23); SSD(24); S-P-N. (25); exploration drilling Lower Eocene, - 20,328
Manavi (26). Upper Cretaceous 4,290 181,803
Shavsakdari (27); Marabda (28); West Rustavi Sei s mi ¢ expl Maikop, 6,014 -
(29); Rustavi (30); Natsvaltskali (31)lakarali 2D, 3D, Upper Eocene, 30,678 -
(32); Nazvrevi (33). Structural and Middle Eocene, 37,535 -
exploration drilling Lower Eocene, - 9,300
Upper Cretaceous 10,770 10,107
Dedoplistskaro(34); Kedebi(35). Seismic exploratior2D Sarmat , 37,398 -
Cretaceous 42,192 R
Tsitsmatiani (36); Kakabeti (37); Phkoveli (38)] Sei s mi ¢ expl Upper Pliocene, 0,099 0,029
Mtsarekhevi-East (39)Lambalo (40); Mlashis | 2D, 3D, Lower Pliocene, 56,756
Khevi (41); KilaKupre (42); Olis Khevi (43); Structural and Sarmat
lori (44); Taribani (45); Mkrali Khevi (46); exploration drilling
Mirzaani Deep (47); Mirzaani South. (48);
Total 909,202 230,264
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3.3.EXPLORATION ANDPRODUCTION STATUS

Oil extraction history in Georgiafrom 1930 topresent shows significantly increaseduring 1975
to eighteenth of last century(to average 3.3V tons per annunj, reachng its peak in 19811983.
After that extraction dropped sharplyirst of all due to deposis depletion and from the beginning
of 90-ies due to thedemolition of the existing economic relationsmanaged from the centre. In
total, from 1930 to present, approximately 28 tones of oil has been extracted in Georgia.

In the second half of 9@es, after introduction of oil andgas sector egulating legislation in
independent Georgia, favourable preconditions were created to attract new investors to the oll
fields and introduce new technologies in existing fields, which was reflected in the increase of oil
production for that period. However, contractor companies, excefgomerare caseswere mostly
focused on the development of theeservef the field (some of which have been developed since
30-ies of the previous century) and they did not pay enough attention tipstream operations in
order to discover new fields which resulted in the decline of oil production from 2004.
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Figure 3.4. oil and gas production1936.2018

The analysis of historic data of natural gas (free and associated) shows that peak production (332

Mm?3) was recordedin parallel with the intensive oil production period, however later the
decreasingrend of oil production resulted in significant decline of associated gas production. In
2018, commercial gas was extracted orilpm Ninotsimnda and Mtsarekhevi fields and nue up
about 13Mm:3. From 1930 to present 3,3 bcm of gas has been produed in Georda@tal.
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Currently, 16 fields are beingleveloped in Georgia, including 15 oil fields and 1 gasndensate
field (see the Figure): Eastern Chaladidi, Supsa, Shromisub&ldrio, Satskhenisi, Samgeri
PatardzeuliNinotsminda, Samgori South Dome, Teleti, WestuRtavi, Mtsarekhevi, Baida,
Taribani, Mirzaani, Patara Shiraki, Nazarlebi, Rustavi (gas condensate).
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Figure 3.5. License Blocks of Georgia

Oil and gas operationare conducted bythe following contractor companies in Gergia
"KBOC" (former "Canargo Georgia™) License Block: XF XI®, XIE, XIF, XIlI;
"Frontera Eastern Georgia'License BlockXIll;

"WGPEQ)i License BlockV;

"GCE Ltd- License Block VIA, VIE;

"Schlumberger Rustavi Company"License BlocksX, X, XI&;

"Georgian Oil and Gas" (Consortiumj License Block VIII XI¢, XM, XIN | XI¢
Martkopi, XI¢ North Satskhenisj

"Vectra Investment"- License BlockVII &;

"Elenilto Georgia"- License BlockXI"

Georgian Oil and Gas Corporath - License BlockXI® (SamgoriSouth Dome)

Block Energy- License BlockXIF, XI¢ Norio-Satskhenisi,XI¢ Satskhenisi (Norio and
Satskhenisi small depth (up to 2000 m) fiells

Activities of the companiesare carried out @ the basis of Production Sharing Agreements (PSA)
and during the activities Georgian Oil and Gas Corporation, with the status of the National Oll
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Company, supervises the works at the stage of planning and performance and manages the state
share of oil andgas produced on the license area.

Oil and gas production indicators for the recent 10 years are shown on the Figure below.
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The plans of the closest period envisage making comparatively moreegiments in oil
exploration and production works for the recent period. It is planned to facilitate activation of
geologicalexploration works on the territories of Georgia with oil andjas bearing potential, as
well as increase of the forecast annual &tproduction. The main focus of the activities is made
on extensive performance of seismic exploration and drilling for the purpose of discovery of new
fields, and on extensive use of metechnologies of oil production for the purpose of noticeable
increase of production on the existing fields. Therefore, oil and gas production may be
significantly increased in Georgia in the nearest future, if the exploration results confirm at least
one of the forecast resource data out of prospective areas.

3.4GENERAL OVERVIEW OF GAS SECTOR

3.4.1.NATURAL GAS MARKET

Natural gas market structure is shown on the figure belowhe natural gas sector consists of gas
suppliers (producers, importers and retail suppliers), transmission and distribution licensees,
direct busness consumers, thermal power plants and commercial or household retail consumers.

84



The sector is governed byhe Law of Georgia on Electricity and Natural Gas, the Order of the
Minister of Energy of Georgia on Approval of the Natural Gas Market Rules, ahd Georgian
National Energy and Water Supply Regulatory Commission (GNERC) resolutions and other
regulatory documents.

Operation of the natural gas transmission system is carried out by Georgian Gas Transportation
Company LLC (GGTC), a statewned comgany that is a natural gas transmission licensee. At the
same time, the gas mains and related equipment and structures laegptoperty of JISC Georgian

Oil and Gas Corporation. Under the lease contract between GGTC and GOGC, the system of gas
mains is operted and maintained by GGTC and thelanning and construction of new gas
pipelines and the major overhaul of the network arearried out by GOGC. GOGG responsible

for the transportation systenprospectivedevelopment plan

Natural gas is supplied to eegulated part of the household sector and thermal power plants-(so
called social sector) at a regulated tariff. Retail and wholesale prices for the rest of the consumers
are deregulated such consumers buy gas at prices anwject to terms publicly offeed by a
supplier.

The upcoming structure and regulation of the market in natural gas envision separation regulated,
naturally, monopolistic network activities (transmission and distribution) from deregulated
competitive aupply activities on both retdl and wholesale levels. Nowadays the gas supply
business is actually separated from the gas distribution business only in the wholesale market
segment, but almost all the distribution licensees in the retail segment are conenily suppliers

for consumes within their coverage areasAs the gas supply for the commercial consumers of
Georgia is deregulated and formally opened for competition, but practically they dependent

to a single distributor/supplier, there are neitheregulated tariff nor conditions for competition.

As a result, gas prices in the commercial sector of Georgia are higher than in the other countries
of the region.

The long-term vision for the development of the natural gas sector provides for the tramsfation

of the international best practice into the Georgian gas natural sector by having regard to local
speci fics. I n particul ar, itéds about introdtdt
organizing the internal market in natural gas to Gegia that in the longterm will help create a
favorable environment for competitive trade in natural gas. Transparent and competitive energy
markets maintain low prices on energy resources for a long period, thus safeguarding the interests
of a vulnerable egment of consumergdetailssee below)
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Figure 3.7.Structure of Natural Gadlarket

Liberalized markets are an effective means of raising investments needed for infrastructure
projects and meeting a growing demand for gas consumption. The development of a clearly
defined market structure and regulatory system and ensuring a naliscriminatory access to
transmission and distribution networks would facilitate a successful development of the Georgian
gas sector and its integration with regional systems that is one of the criticahditions for
enhancing the national energy security.

Besides, in addition to new infrastructure projects, the development of the national gas sector
requires the improvement and essential refinement of the legislative/regulatory framework. It
should be nentioned that the Georgian natural gas market is presentlyndimated by some major
players who concurrently operate in a competitive as well as natural monopoly segments of the
market. Therefore, the introduction of effective instruments for improving thdegislative
framework and monitoring the market, with safeguas against any direct interference with
regulation activity on the part of the state, would help achieve the ultimate goal of liberalization

i full opening of the market where any gas consumeartfreely choose a supplier and the supplier
have unfetteredaccess to transmission and distribution networks.
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Subject to the requirements for trade in energy under the EU Association Agreement, Georgia has
undertaken to approximate her legislation withthe EU legislation stage by stage within defined
terms. Geogia has to implement the provisions of the binding European directives within the
terms agreed with the Energy Community.

Directive 2009/73/EQs mainly aimed at prompting competition within the unified internal EU
market, unbundling the competitive actiities of production and supply and stimulating
transborder interconnections through undistorted market prices, which would lead, in the long

term, to price convergence.

Regulation (EC) No 712009sets out main requirements for providing a third party with a nen
discriminatory access to transmission networks. In particular, the directive establishes the need
for ensuring the transparency and publishing tariffs (including trans border tariffsjsing
approved and universally accessible tariff calculation methods, the objectivity of the technical or
economic criterial limiting the access of third parties to the network and the possibility for
consideration of related disputes.

Generally, naural gas is one of the cheapest, easyuse and ecologically safest fossil fuel in
Georgialts consumption began in 1959. Russia was thain supplier until 2007, until Shah Deniz
field of Azerbaijan was put into operation.

The yearly peak gasconsumption, approx. 6 bcm, was observed in Georgia in the early 1990s,
which was preconditioned by ineffectively consumed fuel resources and using energgnse

technologies in the last years of existence of the Soviet Un[eg].

Since the economic raval in the postsoviet period (with the exception of the crisis period of
20082010), there has been a growing trend in the supply and consumption of natural gas.
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Figure 3.8 Natural gassupply, Mmd/y

The share of natural gas in the total energyalance accounts for approximately 40%
(according to Geostat). Natural gas is the most widely consumed energy resource in Georgia.
According to GNERC[93], Georgian Gas Transportation Company received 4 339vim? of
natural gas in 2017, out of which 1 99@m?3 was transported to Armenia and 2 348Im3was
distributed through the Georgian internal system. In 2017, 1088m?3 of natural gas was
delivered to direct customers, 130Mm3 to gas distribution companies, including 88K m3

to household customers and 338 m?3 to non-household customers (loss in the distribution
network was 60Mmg).

2,287 bcmof natural gas was supplied to Georgia in 2018, 848,2 Mmhousehold sector
(37% of total supply), 488,6 Mito power generation sector (21,5%) and 915,9 Mro
commercial setor (40% including 14,8% used by transpoyt 1940 Mn# of Russian gas were
transported to Armenia (losses in the internal transmission networks equaled to 1,2%).

According to the gas transmsion system operator, 2,592 bcm of natural gas was supplied in
2019 to Georgian market, including 853 Masupplied from Shah Deniz field, 1568 M#from
SOCAR , 163 Mrifrom GazExport (Rissian Federationand 9 Mn? from local producrs.
Approximatelly 874 Mm? gas was consumed by hoseholds, 678 Moy power generation
and 892 Mn¥ by commercial sector.
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Unprecedented high consumption of gas was fixed in January 2020. Total supply amounted
to approx. 427 Mm, while observed maximum monthly supply during théast 20 years was
361 M (in 2019) 18 % of theyearly increase of onsumption caused by the intense
operation of thermal generation units, to fulfill the increased demand of country on
electricity (gas consumption in power generation sector has been gased by 41,3 % in
comparison with 2019 data and by 27,6 % in compson with the historical maximum
consumption by the sector).

B Commercial
2500

M Power Generation
B Household Sector
2000
1500
1000
50
0

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020(F)

o

Figure 3.9.Gas consumptionMm?/y

Natural gas sector of the country is one of the most dynamically developgegiments. According

to the information of the Ministry of Economy and SustainablBevelopment of Georgia, 3 year
plan of the Government envisages gasification of those settlements that will be considered
commercially expedient{94]. As a result, by 2021, as will be available to more than 1,2 mcm
household consumers which makes up to®4of the total hougholds of country. Also6 operating
power generating facilities and approximately43thousand commercial userare consumers of
natural gas in Georgia

In some mountainous regions of Georgi&pper-Svaneti, PshasKhevsureti, Tusheti ad etc., not
covered by natural gas pipeline system it is appropriate to develop decentralized systems based on
the exploitation of autonomous energy sources instead of cousting costly and economically
unjustified pipelines. To this end, natural gas tnaformation products (liquefied natural gakNG

and compressed natural gaSNG) or propanebutane (liquefied petroleum gas PG) can be used

to supply these offgrid regionsalong with the use of local renewable energy resources. It is
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noteworthy that in the 1980s, about 75 thousand consumers in Georgia consumed more than 200
thousand tons of CNG and LPG annually

According to the information provided by GNER(95], an average annual consumption of one
family in 2016was773 n#ly, among them 1011 iy in Thilisi and 596 n#/y in the rural regions.
Consumption of one commercial customer in 2016 was about 25 0G/m

Georgiads demand for natur al gas is mainly
production is negligible, and its share of the total consumption is less than 0.584.present,
natural gas supply is carried out through 3 foreign sources (SOGHKR\zerbaijan, BP lead Shah
Deniz International Consortium anl Ru s s i apmromEixGmar t 0 ) ,sis a 4 indegeredento a
contracts.

The main gas supplier of the local market is Azerbaijdn.2019, the total volume of natural gas
exported from Azerbaijan & Georgia amounted to about 93,5% of the total volume of consumed
gas (compared to 98% in 2018hat creates critical situation due to the lack of competition on the
market. Commonly accepted international measure for assessing market competititvaebe
Herfindahl-Hirschman index (HHI) for Georgian market iswice a higher than recommended for
competitive marketsinternationally, witha qui t e hi gher .ités concentr

Gas from ShafDeniz field of Azerbaijan is transmitted to Georgia through the SéuCaucasus
Pipeline (SCP).Under the Host Country (Government) Agreement and OptionGasContracts
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between the SCP Project participants and the Government of Georgia, Georgia has the option to
buy up to 5% of the gas volume transited via SCP. Tdwntract is valid for 60 years.

According to a forecast, the volume of option gas wdlignificantly increase after the ShatDeniz
Field development, phase Il fully completed and thesupply contractsof additional gas to Turkey
and Europeis realized

The SupplementalGas Purchase andSale Contract defines the volumes and prices of gas to be
supplied additonally in the period up to 2026. Under this contract, Georgia currently receives
500 mcm of gas per year. The prices under the option and supplerakgias contracts are

considerably lower than those at the gas market in the region.
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Figure 311. Projected natural gas imporivim3/y

Until 2018, prior to finalization of the first stage construction works of the Southern Gas Corridor,
Georgia could have received a maximum 380m? of gas under the Optional Gas Agreement,
based on the maximum volume of suppdefined by the agreemenamongst tte Shah Deniz
Consortium and Turkish "Botas" (6,6 bcm per year). Currently, when two main pipelines
constituting the Southern Gas Corridor South Caucass Pipeline and TransAnatolian Pipeline

- are put into operation the gas volumes transited through the territory of Georgia areagually
increasing. In 2018 and 2019, gas transit (and accordingly, 5% volume of gas to be received under
the Optional Gas Contract) increased by one and two bcm. consequently. Accordinthéoplan
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of Shah Deniz field development phase II, 4 bcm gas viaé supplied to Turkey in 2020 and 6
bcm - in 2021[96]. In parallel, gas supply will start to EU consumers beginning from 2021, after
construction of TAP pipeline completion. B024 2026 ad in next period, gas transit via Georgia
may increase up to 22 &tm and more, which will allow Georgia to receive up to 1,1 bcm of option
gas annually at a preferential price.

To fully meet the demand of household and power generation consumers, natgea is supplied
to Georgia under the Memorandum for Supply of Nail Gas between the Government of
Georgia and Azerbaijanstate Oil @mpany (SOCARY. Under the relevant gas purchase and sale
contract GOGC with SOCAR, the terms for supply of gas to the Gegian market have been
negotiated, the contractwith current terms is valid until 2021 and the contract expires in
December2030.

Almost the whole volume of natural gas supplied from the above sourcei(jp referred to as
fiGeorgian Gag is directedat meeting the demand of household and power generation consumers
who formthesoc al | ed fisoci al consumerso of the mark

Besides, natural gas is supplied at market prices to meet the demand of the Geongilustrial
and commercial sectors mainly frordzerbaijan. Periodically small volumgof Russian gas has
been imported.Thecontractwi t h A G acorSideps pasgibdityto receivelimited volumes of
additional Russian gawith the market prices In 2019 162 Mn#gas was supplied from Russia

Costume s of the fAsocial sectorodo are supyprariffefd wi
household customerss regulatedby GNERC TPPs are supplieavith the tariffs based on the
memorandum and the elevant contract between th&overnmentof Georgaand SOCAR. Foall

other customers retail and wholesale prices are deregulated and gas is supplied through publicly
offered conditions.

3.4.2. TRANSIT AND TRANSMISSION INFRASTUCTURE

The transit corridor located in the territory of Georgia is one of the mostttaactive routes to
deliver hydrocarbons of the Azerbaijan and Central Asia to international markets. This corridor
is used to transmit oil, oil products and gas through pipelines, railway and Georgieaport§97].

48 SOCAR plays role of virtual storage for balancing of supply/demand disparity
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Gas mains ensure the transit of nawirgas towards Turkey and Armenia. The gas from Shah
Deniz Field of Azerbaijan is deliverethrough the Baku Thilisi-Erzurum South Caucasus Pipeline
(SCP). The actual load of SCP 20142017 amounted to about 6 bcm peyear.In 2018 transit of
gas has beeincreased to about 7 bcm, and in 2019nore than 9 bcmBy 2025-2030, the transit
of Azerbaijani gas is scheduled to be increased teZZPbcm a year.

North-South Gas Pipeline system (NSGP) is used to transit Rmsgas to Armenia. Last decade
have seen a considerably lower load of NSGP compared to its design capacity. In-2019 the
pipeline transported approximately 2 bcm Russian gas, mostly to Armenia.
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Figure 312. Natural gas transit, bcity

Georgia is supplied by gas through the systemmfin transmissionpipelines The main gas
transmission system of Georgia consists of two main parts:

1 The North-South Gas Pipeline system that supplies gas from north (Rus$&orgian
border) to SouthEast(GeorgiarArmenian border) The North-South G& Pipeline System
is connected to Russiasystemat the GeorgiaRussia bordeandto Armenian systemwith
the 11,5 km lengthinterconnector to Armenia near the GeorgiaArmenian border.

1 The EastWest Gas Pipelinesystemwith several terminals is used to gply gas fromSout-
East (GeorgiarAzeri border) to West (towards Poti IndustrialZone, the Autonomous
Republics of Abkhazia and Ajara)lhe EastWest Gas Pipelinesystemis connected tathe
Azerbaijanan systemat the GeorgianAzeri borderand tothe Sout Caucasus Pipelinith
the 125 km length of interconnector (Area 72of SCP-Rustavi sectioh nearby of city of
Gardabani ajacent to the border.
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The transmission systenncludes alsoNorthern (Kazbegi),Kakheti, Southern, Adjara and Poti
branches.The total length of the internal Georgian gamain pipelines is about 2000 kniThe

integrated gas supply system also includes gas distribution pipelines with total leradpbut20000

km, gas distribution stations, metering units, and currently inactive two comgssor stations
(detales see below)

Construction of the gas transmission systestarted in 1959 and had high intensity in the 1970s
and 1980s. In the initialperiod of the country's independence, due to the former Soviet Union's
centralized economy degrdation, the pace of infrastructure construction fell sharply. Main
pipeline construction and rehabilitation work resumed in 2007 with the financial assistande o
foreign donors (US MCC and USAID) at the first stage.

Di ameter of the oagaspipelingsoranges between 80aahd 1226 imm, design
pressurd within 25-56 bar. Distribution of main gas pipelines by diameters is shown in the Table.

Table3.4. Main gas pipelines

D, mm L, km %
1220 133,6 8,6
1020 89,0 5,7
820 20,2 1,3
762 12,4 0,8
720 785,6 50,7
529 368,4 23,7
325 47,8 3,1
273 12,5 0,8
219 81,1 5,2
108-159 Negl. 0,1
Totak® 1551 100

4 The table indicates the length of pipeline routes. Length of parallel pipeline sections are not accounted
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The aim of the current pipeline constructiorrehabilitation and development works is basically

to increase t he s yaeningbyndsing neve high thioughpucapacitysdctiofisu n ¢
and interconnectors.Development of theinfrastructure projeds are currently financedmainly

from GO G C sosrces.
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Figure 313. Georgian gasnain pipeline system

The table below shows design capficiand actual load data of Georgian Main Gas Pipelines.
Design capacity, actual loggheek load ratio and forecasted loadf Georgian trunk gas pipelines
are used fopreparationof transmissions y s t devalopnentplan [98].

North-South Gas Pipeline Syste(WSGP)

The system comprises of the North Caucasbsuth Caucasuand VladikavkazThilisi paralel and
Kazakh-Saguramo gas pipelines. The system can receive gas from Chmi (Russian Federation)
metering stationtrough the North CaucasusSouth Caucasus pipeline (D=1200mmMNSGPstarts

on the territory of Georgia at the bader of Russia (about 1380 m above the sezl® It starts in

the river Tergi channel, crossing several mountainous rivers and mudflow canyons with right
instable hydrology, passes over Jvari Pass (about 2430 m above the sea level) and continues to the
Saitheast along the channels of Aragvi and Miri rivers down to Georgia south-eastern
border. A part of the pipelines traverses a high mountainous region of the rough terrain that
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becomewften a reason foithe accidents. In this part of the route, sevdrtunnels and riverbank
protection structures are arranged to guard the pipelisgom natural disasters.

DN 1000 mmKazakh-Saguramapipeline sections along the river Mtkvari channel are placed
partly in the wetlands and soils with intensive agricultudaperations, causing very high coosion
activities of the ground. Pipeline are functioning without anticorrosion protection during the last
20-25 years that causes corrosion of pipelines and is often the reason for gas leakage. Only during
the last 10 yars almost 60 M$ was spent on thehabilitation works of the system.

The Georgian section (D=1200 mm,al33 km, R=55 bars) of theNorth-South Caucasus Gas
Pipelinewas built in 19881994.The pipelineis located in8 tunnelswith the 4.6 km total length.
Currently, the pipeline is usednainly to transit gas from Russia to Armenia. Pipeline includes 16
linear valves located with average intervals 8 km.

The Georgian section (D=1000 mm, L=90 km=B5 bars) oKazakhiSaguramo Gas Pipelingas
built in 1980. It is an extension to NorthSouth Caucasus Gas Pipeline from Saguramo to the
GeorgianAzeri and Georgan-Ar meni an border. The territory
km section and an 114m branch to Armenia. Pipelineincludes 6 linear valveslocated with
average intervals 11 knilThe gas pipeline is used to transit Russian gas to Armenia. TsiteldKhi
and Khrami Metering units are connected to this pipeline in order to measure volumes of gas
transported to the Westrn Georgiaand Armenian directions accordingly.

The construction of the Georgian section (D=720/529 mm, L=166 k35 bars) oVladikavkaz
Thilisi Gas Pipelinevas completed in 1966, with some of its sections being rehabilitated/upgraded
from time to time. Four sections of the route with a combined length of about 1.3 km are situated
in tunnels. The pipeline is composed mainly of 700 mpipes. The gas pipelins connecedwith

the North-South Caucasus Gas Pipeline parallel sections by eleven 500 mm desroennection
lines and is considereds afor 1200 mm transit pipeline. The gas pipeline is connected to Gveleti
and Saguramo Meterig stations and Kvesheti compressor station, which is inactive at the
moment.

EastWestGasMain Pjpeline System{EWGP)
Sagurama@ressure regulation and metering station is gathering placehaf pipelines of different
directions. From this pointgas s redistributed across the whole territory of Georgia. Accordingly,
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the EastWest GasMain Pipeline Systemcan condtionally be divided into two parts: Azerbaijan
(South-East)Borderi Center (Figure 3.13)and Centeri Sukhumi (with branches towards Ajara
and Poti(see Figures 3.14 and 3)J15

South-East Bordefi Center Groupof pipelinesincludes: Karadaghirbilisi, Azerbaijani border
Gardabani, GardabanNavtlugi, Navtlugi-Saguramo Gas Pipelines, the pipeline connecting Area

72 of South Caucasus Pipelineearby Rustavi, Kakheti Branch and Southern Branch of main
pipelines. The Georgian section oKaradaghiThilisi Gas Pipelineconsists of two parallel lines.
Currently Azerbaijan borderGardabani new 70dnm section andan old8 00 mm pi pel i
km length section up to Rustavi are in operation, which contingavith 700 mm section up to
VladikavkazThilisi pipeline connection. Pipeline provides uninterrupted supply of Azerbaijani
(SOCARY) gas to thdocal market with a maximal throughput capacity up to 3m?3/d. Souttern
branch, connected to Karadaghirbilisi pipeline supplies gas to Kvemo Kartli @hSamtskhe
Javakhetiregions of Georgia

GardabaniNavtlugi (D=700 mm;L=30.2 km, P=55 baj and Navtlugi Saguramo(D=700 mm;
L=50.6 km, Po=55 ba) sectionshave total length of 80.8 km. GardabaniNavtlugi Pipeline is
connected to VladikavkazT b i | i s i Pi pel i nlklometerdenthimagk id canhectedr 6 s
to Navtlugi-Saguramo section at 41 kilometer point with 500 mm connectdlavtlugi-Saguramo
pipeline lies in parallel to VladikavkazThilisi pipeline in densely populated areas of Thilisind
providessignificant enhancenent of the operational reliability and increasgthroughput capacity

of the system

The Area 72of SCP-Rustavi section(D=762mm, L=12.5km, P,=55 baj connecting EWGP to
South Caucasus Pipelin@as built to supply gas for the Georgian market provided under option
and supplemental gas safmrchase contractsMaximal throughput capacity of system currently
total to 5,5 Mn¥/d (2325 th.m3/h)

Kakheti-branch of EWGP (D=200300/500 mm, L=212.9 km, P:=25/55 ba) is connected to
GardabaniNavtlugi Gas Pipeline (at KP 486 km of Karadaghbilisi Gas Pipeline)through the

D=300 mm, L=25 km Rustasdagarejo section tguarnteegas supply @ the Kakheti region by a
circular (ring-shaped system (second supply point is entry to Vladikavkailisi Gas Pipeline
nearby Saguramo)The branch has severainternal regional branchesthe most important of
which are: Kvareli Branchand Kiziki Branch (which splits into two i Dedoplistskaro and
Lagodekhii sub-branches.
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Southern(Tsiteli Khidi-Akhalkalaki) Branch of EWGP(D=300/500mm, L=195.6 km, B=12/25/55
bar) is connected toKaradaghiThilisi Pipeline and supplies natural gas to household and
commercial consumers in Marneuli, Bolnisi, Dmanisi, Tsalka, Aspindza, Akhalkalaki,
Ninotsminda, Akhaltsikhe and Adigeni municipalities. At KP 182 km, the pipeline onnected

to AspindzaAkhaltsikhe-Ude-Adigeni Branch that comprises Koteldspindza, Aspindza
Akhaltsikhe, Akhaltsikhe-Ude-Goderdzi sections(later enabks to supply Ajara mountaneous
resorts and Khulo region with natural gaand in addition to the existirg gas pipelines wilensure
circular supply of theAdjararegion - from Kobuleti and Akhaltsikhe branches).

EastWest Gas Pipeline System Cent&ukhumi Group of pipelines comprises Saguramo
KhashuriKutaisi, KutaistSukhumi, ZestafoniSenakiPoti (parallel to KutaisiSukhumi) Gas
Pipelines and their branchesncluding Tskhinvali, Bakuriani, Ajara and Sukhumi Branchgsee
Figures 3.14 and 3.15)

SagurameKhashuri-Kutaisi Gas PipelindD=500/700/800nm, L=212.5km, Po=55 ba} starts from
Saguramo Gas Mering Station. The pipeline is intended to supply gas to Mtskheétianeti,
Shida Kartli, Imereti SamtskheJavakheti and Tskhinvali Regions. In different sections the gas
pipeline changes internal diameter within the range of 700/800/500 mm. In some ardtis
represented with parallel sections. At KP 85 km of the gas pipeline, there is a connection for one
of the most important branches (GorAKhashurtBakuriani) to supply gas to consumers in
Borjomi-Bakuriani resort and recreation zone. The gas pipadimlsohas Akhalgori, Kaspi, Gori,
Tskhinvali-Java Sachkhere, ChiaturaZestafoniand Kutaisibranches.
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500 mm pipeline sections were replaced by new Gdtareli-Khashuri D-700 mm pipeline
sectionswhich areplacedi n par al | el t o tkiuet aeixsiisot i prb@H eiithSi angeL
point section This significantly increased the transmission capacity and enhanced the operational
reliability of the pipeline.

Khashuri-Bakuriani Branchof EWGP (D=300/500mm L=52.8km, Po=55 baj starts from Vaka
Metering Station at KP 98 km of Sagurami$hashuriKutaisi Gas Pipelinelt supplies gas to
consumers inKhashuri andBorjomi municipalities, including Bakuriani.

KutaisiSukhum Gas Pipeline (D=500/700 mm, L=212 km, P»=55 baj is an extensionof
SagurameKutaisi Gas Pipeline. It is intended to supply gas to West Georgian regionsAt the
KP-51 of the pipeline starts a D=500 mrobuleti Branch to supply gas to Guria and Ajara
Regions.

Khashuri-Bakuriani Branchof EWGP (D=300/500mm L=52.8km, Po=55 baj starts from Vaka
Metering Station at KP 98 km of Sagurami$hashuriKutaisi Gas Pipelinelt supplies gas to
consumers inKhashuri andBorjomi municipalities, including Bakurian.

KutaisiSukhumi Gas Pipeline (D=500/700 mm, L=212 km, P.=55 baj} is an extensionof
SagurameKutaisi Gas Pipeline. It is intended to supply gas to West Georgian regionsAt the
KP-51 of the pipeline starts a D=500 mrobuleti Branch to supply gas @ Guria and Ajara
Regions.

Zestaphoni Poti Gas Pipeline (D=700 mm, L=128.7km, Ps=55 bar} includes newly built
ZestaponiKutaisi (23.2 km), KutaisiAbasha(47 km), AbashaSenaki(29 km) and SenakiPoti
(29.6km) sections It is situated parallel to e existing D=500 mm Kutaissukhumi Gas Pipeline.
Old and newly constructed pipelines are connected to each otlierough the several connectors.
To the newly built ZestaphoniSenakiPoti Gas Pipelinas also connected the agting and under
construction Kobuleti Branches

The main gas pipeline system of Georgrecludes gas metering units and gas distribution stations.
The points of location of the main metering units of the pipelines connecting to transborder
pipelines are shown in the Table B.(addtional 7 main metering units are installed at various
points of internal main gas pipelines of Georgia).
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Table3.5. GPRMS on TransbordePipelines

Name/designation Location/pipeline name

1 Gveleti, Gas import from Russia NSCGP, Russian Border

2 Thiteli Khidi, Transit to Armenia GeorgiaArmenia, Armenian Border

3 Khrami, Gas import from Kazakhi Saguramo, Azerbaijani Border

Azerbaijan

4 Shah Deniz Gas Georgian effike South Caucasus Pipeline, Area 72 of SCF
on SCP JandargGardabani)

5 Sha Deniz Gas Turkey oftake on  SouthCaucasus Pipeline, Area 81 of SCP

SCP Vale

6 Shah Deniz Gas TANAP offake on  South Caucasus Pipeline, Turkey Border

SCPX

The main functions of gas pressure reduction and distribution stations (GR$) reduce/mantain
pressure of gas received from the main gas pipeline and to be delivered for distribution and
regulate gas flow considering the demands of industrial and household consumers.

About 80% of GRS which are currently in operatiomperate with a high resere by capacity.
Actual load of 65 GRS does not exceed 5% of design capacity (only GRS serving large cities and
large industrial facilities, including: Gardabani, Gldani, Navtlughi, Gachiani, Kaspi, Rustavi,
Kutaisi, Gurjaani, Saga&jo, Kvareli etc., opera close to design modes).

Automatized GRSs with block performance are widely used when consuming gas within the range
of about 100150 thousand rifhour. In case of a supply to smaller industrial, household and other
facilities, cainet-type automaticgasdistribution stationsareused forthe pressure control.

The list of 83 gas distribution stations owned by the main gas pipeline owhé&seorgian Oil and

Gas Corporation is msened in the Table. In addition27 gas distributionstations owned by the
Georgian Gas Transportation Company amgcluded into the main gas pipelinesystemof Georgia.

Also 10 gas measuring units are installed on the main gas pipeline system of Georgia to ensure
metering of gas received from the suppli@nd delivered to the consmer, including GPRMSs at

the borders of three neighbor countas(see the Table 3).
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Table 36. Gas Presure Reduction and Distribution Stations

Location Year of Type Qud, P, Actual
Constr. mdh bar load,
m¥h

Rustavi 2020 Bespoke company 65000 1.2-5.41.2; 4450 (

m 1970 TR-885 61000-300 000 1.2-5.40.3-1.2; 19188
1970 TR-885 61000-300 000 1.2-5.4/0.3-1.2 3333

1959 TR-884 61000-300 000 1.2-5.40.3-1.2; 75000
1975 AGDS80 21000110000 1.2-5.40.31.2; 3478

2007 TR-884 61000300 000 1.2-5.40.31.2; 206591

1963 TR-884 61000-300 000 1.2-5.40.31.2; 31250
1975 AGDS-30 1200070 000  1.2-5.40.3-1.2; 1530
| Khashuri TP AGDS-30 1200070 000  1.2-5.40.31.2; 1173
1971 AGDS-1/3 11004750  1.2-5.40.31.2; 1005
1989 AGDS-30 1200070 000  1.2-5.40.31.2; 1558
1975 AGDS-150 61000-300 000 1.2-5.40.3-1.2; 8758
| Marneuli ~ [BREIE AGDS-80 21000110 000 1.2-5.40.31.2; 2293
1974 AGDS-30 12 00070 000  1.2-5.40.3-1.2; 1934
1974 AGDS-10 1000038 000  1.2-5.40.31.2; 1814
1975 AGDS-10 1000038 000  1.2-5.40.3-1.2; 1648
1966 TR-645 1000038 000  1.2-5.40.31.2; 1227
1970 AGDS-3 275011200 1.2-5.40.31.2; 1250
1970 TR-645 1100038 000  1.25.40.31.2; 1086
1970 AGDS-1/3 11004750  1.2-5.40.3-1.2; 1045

1970 AGDS-80 21000110 000 1.2-5.40.31.2; 25000

The main gas pipeline system of Georgia also includes twmpressor stations in Kvesheti and
Saguramo, however, due to the fact that the pressure of imported gas is sufficient for the proper
functioning of the local systemgcompressor stations are currently put out of commission.

Approximately 20 cathodic protetion stations are connected to the main gas pipeline system of

Georgia to protect main gas pipelines from corrosion. Cathodic protection of gas pipelines is
carried aut on all directions of EWGP system (see the Table), as well as on the southern branch
and NSGPsystem (the latter requires monitoring and restoration).
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Table3.7. Cathodic protection stations of EWGP
Pipeline Sectionand KmP of Stationlocation

GardabaniNavtlughi, 0.0 ZestaponiKutaisi, 5.2
GardabaniNavtlughi, 14.0 Kutaisi-Abasha, 5.2
Navtlughi-Saguramo0.0 AbashaSenaki, 4.6
Navtlughi-Saguramo33.3 SenakiPoti, 10.1
Navtlughi-Saguramo50.0 SenakiPoti, 29.5

3.5. GASCONSUMPTION TRENDS AND FORECAST

Natural gas is one of the cheapest, simple to use and ecologically less damaagialgresources in
Georgialtssupplyc onsumpti on duri ng e dxeeptoo200@010gldba i nd
economic crisigndthe 20@ military conflict with Russias characterized by growing trends.

Analysis of gas consumption dynamics by csumer categories shows a continued trend of
increased supply of gas in the household sector, which is connected with the improvement of the
living conditions of the population and implementation of intensive gasiftion plans in new
regions of the country As by reasonable assessments, share of gasified regions will reach the
rational margin by 2021, it is expedient to plan conservative growth of gas consumption in the
sectori within the scope of 3% until finalization of the state gasification program arttiereafter
1-1,5% annual growth which corresponds to the tendency observed in international practice and
is connected with routine improvement of living conditions. Considering such an assumption it

is acceptedhat demand on gas in the household sectdrtive country will increase from 875 Mcm

in 2019 to about 970 Mcm in 2025 and to about 1020 Mcm in 2030.

Significant imbalance of gasconsumption is observed in power generation sector, which is
preconditioned byhydrologically variable years. In particwdr, in the years of drought with small
flow of rivers, to balance the demand of consumers on electricitgxtendedload of thermal
generation facilities is required, while in the years diigh precipitation, with increased river
runoff, it is possible tobalance almost entire demandn electricity by hydro power generation.

In addition, gas consumption growth during recent years is preconditioned by a significant
increase in power consumption, Wch cannot be satisfied by the alreadytiliz ed potential of
hydropower capacities, and construction of new seasonal regulation HPPs is significdrghind
the schedule still. In addition, extensive use of local hydras well as other renewable resourse
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due to their critical dependence on clima conditions makesnecessary to construct backup
capacities of thermal generation in a timely manner

To forecast gas consumption for the thermal power generation, the electricity consumption
planned moderate (bsic) growth scenario data are usedhich are reflected in the 10year
development planof Georgian(electricity) transmission network Plan isestablishing annual 5%
growth of electricity consumption, for the basic scenarié\bout 1819 billion KWh of electricity

will be required by 2025 and 223 billion KWh of electricity will be required by 2030
accordingly.

In particular, it is envisaged that:

1 230 MW Gardabani combined cycle gdsed (CCGT) TPP has been operating since 2015.
Itis intended for opeation in the base load mode. Annual electricity generation afnges from
1.2 to 1.6 billion KWh. Thermal efficiency of the power plant i§2-54%

1 The second 230 MW combined cycle gdised Gardabani 2 TPP started operation at the
beginning of 2020;

1 According to the existing plan it is envisaged to ensure operatioradfitional 2 new TPPs
which will replace the old, low-efficiency blocks[99] (and/or import). Particularly, it is
envisagedo constructanew, approximately250 MW combined cycle gasired TPP by 2022
[100] and additional new, approximately250 MW TPP by2023.

1 Accordingly, the total installed capacity of combined cycle gdised TPPs, together with
the existing gas turbine capacity of 80 MW, will reach030-110MW by 2025 and the possible
annual generation considering the design load factor will reach alb&ub billion KWh (25%

of the forecast demand on electricity in 2030)

1 Considering the fact that the new TPPs generate-76% more power than the oldlow-
efficiency blocks with the same gas consumption, demand on gas will not increase from 2020
prorate the thermal generation. Considering the rationally estimated load of CCGTs about
1,3-1,5 billion KWh/year, each new TPP will consume abo@30-250 Mcm of gas which
ensures saving of about 158080 Mcm of gas annually compared to generation of the same
volume of electricity by old units.

1 Considering the above, gas consumption for power generation purposes will increase from
678 Mcm in 2019 to 1000 Mcm in 28D.

Growing consumption tendency is observed in the commercial sector, where, apart from the
20082010 cisis period, relatively favorable environment was created for development of
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industrial production and commercial activitiesRelatively sharp increas of consumption after
2010 is connected with extensive use of compressed natural gas in the transpodrséiowever,

this increase is not so sharp due to achievement of the actual peak value and in the future,
moderate growth of demand of compressed dils1g stations, possibly prorate the annual growth

of vehicles should be planned.

In general, commecial sector consumption growth is predetermined by market relations and is
related to many uncertainties. However, as it is known, dynamics of energgource consumption

in the production sector is correlated to growth of produced goodssservices Therefore, forecast
data may be established on the basis of the correlational analysiBeéctual tendency of the past
period. The figures below show th parameters of trend established by the regression analysis
method between GDP and gas consumption inglftommercial sectqrincluding industry, during
20042019 and the forecast consumption data (Mcm/year) calculated using these parameters for
the perioduntil 2030, considering the forecast growth of the total revenues (GDP) of the country.
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Figure 3.17. Forecasts of consumption in the commercial sector based on regresanatysis,
Mm?3/y

Summarized natural gas consumption forecast data by sectorslogvn on Figure3.18
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Figure 3.18 Natural gas consumption forecast by sectdwm3/y

For comparison, results of the o u nt r y &ectordenetopnentsimulations performedunder
guidance and with direct participation of the former Ministry of EBrgy using Business As Usual
(BAU) scenarioare used[101]. Resul t s of the Report ALow Emi
EnergySect or o (Jul vy, 2016) prepared by Sustain
considered.
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Figure 3.19 Forecast demand ogas Mmd/y

Comparative analysis shows satisfactory compliance of the forecast restiggnulation by using
MARKAL modeling program with the results calculated considering current period consumption
and the planned development scenariofgas marketin particular, demand on gas, by evaluation
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of MARKAL project, in case of minimization of losses and optimization of power generation (BAU
PWR & Losses Scenario) for the nearest decade practically coincides with the estimated
evaluations If the implementation of possilte measures of intensive growth of energy efficiency
and useof renewable resources (BAU All Measurers Scenario) will be simultaneously considered,
gas consumption after 2022026 will be annually reduced by about 2@1%, compared to the cas
when effective measures of the system optimization are not carried out according to BAU Basic
Scenario, which will lead to increase of gas consumption to 4.2 bcm and more by 2030.

The forecasts for the demand of natural gas and transit to Armenia ad agfor the transportation
of corresponding volumes of natural gas through Georgian Main Gas Pipelines are set forth in
Table3.8.

Table3.8. Forecast for natural gas transportatinand transit throughGeorgi&*, Mm3/y
2016 2018 2021 2024 2027 2030

Local market 2260 2285 2650 2900 3200 3500

Transit to Armenia 1870 1940 1980 2050 2100 2200
4130 4225 4630 4950 5300 5700

Analysis of the forecast of gas supply to peovided under longterm contracts confirms that the
estimated total volume of gasupply can meet the demand of the social sector only provided that
new, highly efficient power plants will replace the existing ones and new, seasonally controlled
hydropower plants are put into operation so as to appreciably reduce demand for gas fotratdy
generation needs. However, such issues, as seasonal consumption disparities and guaranteed ga
supply to protected consumers in critical situations are still unreget, mostly due to insufficient
capacity of the critical gas infrastructure sectis.

3.6.SPECIFIC ASPECTS OF SECURITY OF SUPPLY, CHALLENGES AND THREATS
3.6.1.SUPPLY DEFICIT
The Energy Strategy of Georgia 202030 identifies the following key
gassector challenges and contains policies and measures to address each of1b&in
9 Critical natural gas supply import dependency;
1 Possible natural gas supply shortages;

SSExcept SCPO6s transit vol umes
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1 Lack of strategic fuel reserves;

1 Obsolete and decrepit transport infrastructure compents;

T Gas supply issues in the countrydés tempor

1 Process deficienes in establishing a competitive market and developing regulatory
legislation.

The mainrisks andchallenges othe current gas marketof Georgiaand possible ways of their

mitigation are discussed beloysee also Publications [10&[104], discussing diérnt aspects of
security of Georgian oil and gas infrastructure)

One of the main challengs of gas supply of Georgia in the lorigrm period is comected with
significant growth of the forecasted gas demand and expiration of part of supply contradie T
figure below shows charts of forecasted demand and guaranteed supply ensured by the existing
gas supply contractfor Basic (Realistic) Scenario, vidh considers prolongation othe existing
contracts RussidGazprom Export)Georgia, Azerbaijan (Socaipeorgiaand AzerbaijanTurkey

(gas from Shah Deniphasel to Turkey), but suspension of AzerbaijaGeorgia Sale Purchase
Agreement for Shah Deniz Supmental gas.
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Figure 3.20. Comparison of total secured supply with projected demand (Basic ScenariajjyM

The analysis shows that in the period &f020-2026 2/3 and more of the total demand of the
country on natural gas is ensured by the existing contracts. Assumingly, the supply/demand deficit

of this period will continue to be covered by annua&50-105 million cubic meters of gas supplied
by SOCAR to thecommercial market.
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After 2026, when the term of Supplemental Gas Contract for supply of gas from Shah Deniz
expires, deficit of total demand will increase significantly, by approx. 45% or op to-1,3
bcm/year (according to the pessimistic scenario, which envisages termination of all expired
contracts, the estimated deficit will be equal to 2 bcm and in case of the optimistic scenario, if all
valid contracts, including Supplemental Gas Contrafctr supply of gasfrom Shah Deniz will be
prolonged after the expiry of the term, the deficit will be reduced to 1.2 bcm. In reality, the
likelihood of development of pessimistic and optimistic scenarios is very low).

Due to limited capacity of the existingransport infrastructure of Azerbaijan, as well as lack of
additional sources of gas in Azerbaijan for this period, it becomes problematic to cover the total
deficit from SOCARG6s own sources. On the oth
relations with Russia, for the purpose of ensuring the security of the country, it is expedient to
maintain limited access of the Russian state monopolyGazprom" on the market (presently, up

to 200 Mcm per year is traded with Gazprom). Accordingly, a newusoe of supjty to substitude
supplemental gas volumes, or prolongation of the existing Supplemental Gas Contract with Shah
Deniz Consortium will become necessary, considering the demand growth and respective changes
of the market situation.

The opportunity of receiving gasfrom new sources, mainly on the basis of salled "swap"
contracts, may be considered as an alternative option.

H Turkmenistan

Figure 321. Diversification of supply prospects
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Considering the geographic location of Georgia and intercont@rs with the neighbor countries,
the following countries may be considered as new potential sources of gas supply based on "swap"
contracts:

ATurkmenistan- with the involvement of Iran and Azerbaijan;
ATurkmenistan- with the involvement of Iran, Armenia, and Rissia;
AKazakhstari with the involvement of Russia.

The existing contracts between Turkmenistan and Iranian companies which are performed
incompletely (in 2018 Iran used less than 20% of the total contractual volume), simplify supply of
gas from Turkmeristan both with participation of Azerbaijan and Armenia, from commercial
point of view. However, in fact, realization of supply schemes based on "swap" transactions" is
complicated:

AAs realization of multilateral swap transactions which areifficult to be carried out,
requires ceparticipation of Turkmenistan, Iran or Kazakhstan, Azerbaijan or Armenia,
Georgia and Russia;

Aln connection with the Iran's sanctions;

ADue to inevitability of inclusion of the Russian "Gazprom", which is unjustifiable from
politi cal point of view;

ADue to restrictions of technological potential of the existing infrastructure or contractual
restrictions (see the details above).

For actua diversification of supplysources for the purpose of increasing the energy security of
the country, the project based on use of LNG on the local market may appear attractive in terms
of the existing geopolitical condition and commercial efficienéy Feaibility of implementation

of such project is confirmed by the Turkish gas market developmergrnd in the recent period
[105].

Foralong time, Turkey hascritically relied on pipeline gas, predominantly from Russia, also from
Azerbaijan and Iran(in 2016 6 3 % o f Turkeyods tot al pi pe)ine
Tur keyds i mp o msteaslily grdwn $inde2016,ebut ereviously only to meet demand
growth.Si nce | ate 2018, however, Turkeydéds LNG i
of 2.34 bcm, including 400 Mmof LNG from the USA, in January 2019, met 40 % of total monthly
demard of country and LNG started replacing declining pipeline gas importNG exports are

52 SeeReport:Technicalexpertiseo assess the prospects of LNG markets irEdstern Partner countries, Stantec, 2019
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also ramping up in Europe, notably in LithuaniaPoland and Bulgaria which have historically
relied on natural gas from Russi&®ecently Ukraine also initiateda project envisagng utilization
of Polish regasification terminal and transmission infrastructure for LNG import.

The LNG option has somebvious benefits, such as supply diversificatiobuyt, in reality, it is
difficult to estimate the reasonabilityof LNG regasificationproject realizationin Georgia The
absence of liquefaction facilities and the special rules established by the Turkish authorities for
Turkish Straits are limiting access of the countries of the Black Sea water area tgkbled LNG
markets. Also, significant additional investments needed for the arrangement of regasification
terminal, compressor station and transmission inftascture between the LNG receiving terminal

at the Georgian Black Sea coast and the major market consurokecsuntry, are limiting factors

Considering the current context of the e gi on t he project, based o
LNG from European regasification terminals eastward to Georgia, by utilization of Georgian off
take from the SCP pipeline, might be more realistmption technologically and commercially
moreover,according to forecasts, the market will be oversaturated with the LNG supplin a
worst-case scenario for the market (less gas withdrawn from storage as in 2019, slower growth of
the Asian markets, even asiming European consumption grows again (whichay be impacted
negatively by the potential effect of coronavirus) and the decline of the indigenous production),
the global LNG Surplus will rise to almost 40 banrepresenting 14 % of the total export capagit

[24].

3.6.2DEMAND/SUPPLY IMBALANCE

Significant difficulties exist due to impossibility of rational management of gas flows and the
seasonal balancing, in terms of comparable stability of gas consumption with inequality and
imports. Gas consumption in Gegia is characterized by sharp imbalance in wintand summer
periods: in winter months the country consumes 2,3,5 times more natural gas than in summer.
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Figure3.22 Gas Consumption Seasonal Imbalance, 2018 data, 1G0@onth

Itis notable, that dispaty trend in gas consumption according teeasons has remained practically
the same during several years of observation.
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Figure 3.23. Gas Consumptiofiluctuation, Mm?3/day

Variation in volumes between the daily consumption during peak load and minimum
consumption in summer period (see figure 212018 data) is more significant and it seriously
complicates designing the pipelines with rational parameters and effective management of gas
flow.
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Figure 3.24. Gas consumption during winter peak load and suremminimum
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Gas onsumption seasonaksymmetry is predetermined by the necessity to involve a part of
thermal power plants in the generation of electricity predominantly in thevinter season when

low water flow sharply reducedydroelectric generation and the household sector switches to an
intensive heating mode. Seasonal imbalance of gas consumption has practically continuous trend
indicating roughly 3,5 times more monthly demad for natural gas during winter peak load in
comparison with the summer months demand. Imbalance between daily consumption during
peak load (1%-15,5 Mm?d) and minimum load in summer period (2,5 Mn¥/d) is more
significant [91], which seriously complicate®peration ofpipelines with rational parametes and
effective management of gas flasv

As the analysis shows, significant deficit may arise, if special measures are not taken, during peak
demand for gas in winter period. According o t he | ast vy e ad3dbsb5Mcnmd er
was peak day actual demand of Georgia. Contractual and/or physical capacity limitations for
NSGP, SCP and SOCAR pipelines can incompletely satis§requested demand ithe future.

At present, theproblem has been addressed under the Memoranda of the Governme@eirgia

and SOCAR and the relevant contract. SOCAR is acting as a virtual storage for balancing Georgian
mar ket 6s supply/ demand i mbal ances curreaeantly
responsibilityi s t o sati sfy Geor gi adidereddiar supply @f hauseholds o ¢
consumers and TPPs) under any circumstances, which are manageable only through the special
measures taken by SOCAR, following which additional gas is liged via the Russian pipeline
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(up to 2,2 mcm/d) and/or SCP Georgiaff-take point (above contractual volume). As a rule, it
happens during JanuarfFebruary and December peak consumption periods, when the demand
specified by longterm contracts is impossie to meet, but the price of gas purchased at
commercial basis, isignificantly higher than the price envisaged for the household sector and
power generation. As the local consumption is expected to grow significantly in the future and
validity of some spply contracts will expire, it will be much more difficult to balane the demand

and supply disparity. For instance, after the supply of supplemental gas from SCP is discontinued
after 2026, the country will have to regularly obtain the additional gas suppo meet the demand

of the social sector in the winter season.

Based on projections, annual demand of Georgia is planned to increase Gpbt8,6 bcm (instead
of the current 2,42,5 bcm/y) by 2030 with peak demand up to 18,Mm?3d, while allowable
maximum capacity of Georgian importsurrently (2020)equabkt 015 Mm3/d and will remainthe
samewithout taking additional measures.

As the analysis shog during the forecastedpeak laad and/or in case of unscheduled interruption
(or significant decreasedf supply, sharp deficit in natural gas is to be createand provision of
protected consumersvith fuel is at risk and probablegas deficit cannot be compensated with the
countryods @le6h Therefereg taking cestly and urgent measures prove to be necessary
in order to avoid serious complications wh regard to supplying the consumers witthe gasand
electricity. During the crisis, Georgia fails to meet the ollations envisaged by the transit
contract.
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Figure 3.25. Supply sources, 2018 data, 1006/month
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3.6.3. POTENTIAL RISKS AND HAZARDS

Analysis ofresults of assessment of potential risks and hazards affecting the operational security
of the Georgian natural gas sector shows that development of the most critical situation in the
natural gas sector may be related to supply deficit, netwotkilure and absence of strategic
reserves that results in a practical inability of the system to ensure effective operation in times of
peak consumption or incidental interruption of supply.

Resultsof qualitative assessment of the Georgian system gaspbusecuity by vulnerability
criteria are presented belo®W. The potential risks and threats affecting energy vulnerability of
Georgiabs gas supply system and r gmmsed onthe o f
conventional five-scorequalitative assessmemhethod) are shown in the table$.9 and 310.

Table 39. General classification of risks and threaté gas supply systerfi07]

Shortterm SR1. Technological breakdowns, ST1. Termination of apply (by
accidents and natural disasters  supplier or transit country)
SR2. Insufficient storage/stored ST2. Blockade/ban (by a rival or
reserves hostile countries)
SR3. Sharp change pfices due  ST3. Sabotage/attack on a critic:
to imbalance between supply and infrastructure facility
consumption
Long-term LR1. Insufficient investment in LT1. Transfer of strategic energy
production or transport activities assets to a foreign country
LR2. Unstable demand in the LT2. Risky consent (agreements
importer and/or exporter country  with foreign partners
LR3. Insufficient supply in the LT3. Inadequacy of energy

exporter country at the global policy

scale
Energy vulnerability is the | evel of negative i mpact
energy supply system and negativelly imptieg on welfare of the population and/or territorial integrity of the state
or normal functioning of public institutions (source:Chr i st i e, E. i En er gryssiav enérgye r a kb

relationso, Journal of Cont e mpAugustO®, pi2@M2®Pean Resear ch
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Table 310. Risks and threats predetermining energy vulnerability of Georgian gagply system

Risk/

Insignificant

Low (2)

Average (3) High (4) Critical (5)

Threat 1)
SR1
SR2
SR3

ST1
ST2

LT1

As it seems, occurrere of the most critical situation in the gas sector may be related to the
shortageof strategic reserves (e.g. during peak consumption and unplanned failure of part of
supply infrastructure), which has been predeterminebly particularly low level of the sysem
flexibility, while the country is almost entirely dependent on imported fuel, supplied through the
highly fragile transborder and internal transmission infrastructure.

The likelihood of critical situation is rather high due toisky consents (e.g. kg term agreements
with the inadequate conditions of supply) with foreign partners, also due to natural disasters or
insufficient reserves of gas in the main supplier country, resultingshortage of supplies.

In turn, a critical increase in peak consuption is related to a sharp change in climate conditions,
while interruptions in supply may be caused by accidents prompted by natural disasters, acts of
political sabotage, or technological failure, which arise from specific features Georgian
landscapeand climate, political instability in the region, low technical reliability and insufficient
capacity of part of old trunk pipelines and related equipment, alselatively limited export
potential of Azerbaijan.

In recent years, Georgia has seen a fevges of unscheduled interruption in gas supply, as a result
of which the supply of gas to the country from different sources failed from 1 to 3 weeks or
dropped by at least 33% of total supply.
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Significant accignts of Georgian gas pipelines are relatednatural disasters or damage caused
by the corrosion of oldpipelines (undeliberate threats). Alsdhere is recorded that Georgia has
seen dew deliberate threats interruptions in gas supply due to politicasabotager even for an
operational necesity. During the armed conflict with Russia in 2008 anthereafter, there have
been realthreats of cyberattacks onthe critical infrastructure of the country alsé“.

Physical kinetic) or cyber-attacks damaginglectricity grid and/or gas transmissiornystem may
cause cascading impact on the operation of energy sector countrywideJanuary 2006during

the simultaneous terrorist attack on gas pipeline and high voltage transmission line supplying
Russian gas ahelectricity to Georgia, the country facednajor social problems and an economic
crisis, as Russia was the only exporter at the time. As a resulpply of theRussian gaandtransit

to Armenia were interrupted in the most critical time of the winter. It was only two weeks after
the accident tha the gas supply from Russia was fully restored. Consequently, gas supply to the
main part of consumers was limited in the time of the crisi€onsumption inthe month dropped
about three times compared to the average consumption statistics for Januaryraore than five
times compared to peak consumption. In parallel, gas transit to Armenia was fully interrupted.

From time to time there have been interruptioa of gas supply due to technological failures
occurring in the Azeri offshore fields or the neceasy maintenance works and tests on pipelines
or metering units

Expenses caused by emergency termination of operation of the gas transportation system exceed
hundreds of millions of GEL.Statistical materials, as well as results of the analysis of surveys
conducted for 26 EU countries were used for calculation of expend€s].

5 Many hundreds of energy companies in USA have had their systems penetrated, their data stolen and remote
software installed in recent years. Source: Dan Nussbaum, Framing the Operational Energy. Presentation at Regional
Energy Security Symposium, April, 2019, Thilisi, Georgia
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Figure 3.26. Cost of disrupted gas supply calculated through their UCM proxies in #MWh

Table 311. Major interruptions of Georgian trunk pipelines

Pipeline Data and Rice of  Nature of accident Result of accident
accident

Russian transit pipeline, Rupture caused by 5,8 min n? gas emission,

224.5 km point landslide discontinuation of supply and
transit

Russian transit pipeline, Rupture caused by 4,5 min m? gas emission,

132,0 km point landdide discontinuation of supply and
transit

Azeri-Georgia import Fire caused by 28 min m® gas emission

pipeline, 61,0 km point leakage discontinuation of supply and
transit

Russian transit pipeline, Rupture caused by 4,7 minm3gas emission,

122,0 km point landslide discontinuation of supply and
transit

SUESENRE e [l Rupture caused by 3,5 min mé gas emission,

km point landslide discontinuation of supply

Azeri-Georgia import Rupture caused by 3,6 min m? gas emission,

pipeline, 55,0 km paot pipeline corrosion  discontinuation of supply and
transit

RusseGeorgian border Simultaneous Full discantinuation of supply and

Russian transit pipelines, explosion of two  transit from Russia for 2 weeks

55,0 km point pipelines resulted
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disruption of

supply
Russian transit pipeline, Rupture caused by 2,4 min n® gas emission,
233,0 km point landslide discontinuation of transit
SUESENREEr = RG] Failure of pipeline  Due to destroy of 350 m section,
km point caused by sow functioning of 700 mm pipeline
avalanches was blocked
Russian transit pipelines, Rupture caused by 0,5 min. n® gas emission,
1431 Km pointanc 55,5 Km i [§{ekls (<] discontinuation of transit for 5
point days

3.6.4. CRITICAL INFRASTUCTURE

To meet increasing demandn energy resources, it is importatant to ensugeliaranteedsupply of
imported natural gas, related to significant challenges due to instable political situation in the
region, critical depené nce of the countryds energy secto
natural disasters, insufficient throughput capacitgnd unacceptable technical reliability of some
sections of outlated transportation infrastructure. Apart fronthe above natural gadosssin the
procesf transportation are still high, main reason fawhich is the technical malfunctioningdue

to corrosion of ageing pipelinesTherefore, rehabilitation/developmentf network is crucial for
reliability of functioning of systems.

Rehabilitation-modernization works of the key sections and branches of the main gas pipeline
systemare aimed at promoting seure exploitation and operational flexibility ofthe Georgian
trunk pipeline system that will enable uninterrupted and effectiveelivery of natural gago final
consumersacross the whole territory of Georgia. In this regardirst of all, it is significant to
ensure proper operation of the most critical energy infrastructure in the normal operation mode,
considering the gas consumptio growth trend, as well as its quick restoration possibility
(resilience)during each significant deviation from the norral operation mode.

Critical infrastructure of systems and networks amich thattheir continued operation is required

to ensure seurity of a given region or entire nation, its economy, and the public's health and
safety. Critical infrastructure include assets, systems, facilities, networks, and other elements that
society relies upon to maintain national security, economic vitalitand public health and safety.
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The government in every country has a responsibility to protect critical infrastructumegainst

natural disasters, terrorist activities and also cyber threatactionsto reduce risk for providing

vitality of critical fun ction is a crucial element of maintaiimg security of the region affected, or
the entire country.

Resilience,on the other hand is the ability (of system, network etc.) to be prepared for and
adapted to changing conditions. This means being able to witttal and recover rapidly from
disruptions, deliberate attacks, accidents, or naturatigcurring threats or incidents.

Since not all infrastructure is critical to a country or regionf is necessary to identify which
infrastructure is the most criticalto maintain continued services or furtions and vulnerable to
some type of threat or hazardPreliminary identification of threats and hazards that pose the
highest risks to critical infrastructure, allows for more effective and efficient planning and
resaurce allocation.

An example of the mmediate need for instant recovery operations is damage of tgassmission
system due taa natural disaster. Until the infrastructure system is restored, natural gas cannot
flow to provide heatto households, fuel tandustry and power generation, causingoperability

of telecommunications systems once backup power sources begin to fail. To get natural gas and
power back up to all customers within hours or days, including emergency services, hospitals and
other life-sustaining critical infrastructure isacrucial challenge for every nation.

It is highly important to prioritize vulnerability reduction efforts and perform physical or
operational means that guarantee effectiagoidance ohegative consequences of prodalailure
of critical infrastructure, including mitigation of potential consequences of incidents proactively,
or preparation to mitigate them effectively if they do occur.

Multi -decade experience of gas infrastructure operation allows to point theé main threats and
hazards specific tthe Georgian gas transmission systerihese are:
A Technological and Industrial Accidents and Unscheduled Disruptions caused by aging
infrastructure, equipment malfunction, termination of offshore field production
A Natural disasters: earthquakes andndslides, floods, extreme temperatures, drought,
wildfires;
A Terrorist Attacks of Supply Chain and Criminal Incidents causing system failure (kinetic
attacks during military conflict or sabotage, vandalism, theft, propgrtlamage, etc;)

122



A Cyber Incidents (related tahe growing integration of information and communications
technologies with energy infrastructure and its potential cyber vulnerabilitieslthough not
recordedin the Georgian practice yet)109];

A Untrusted Investment to potertially give foreign powers undue influence over the critical
infrastructure.

Ageing is the major reason of damages of corroded pipelines, although, external interference and
ground movement (damages caused by natural disasters or tpiadty uncontrolled impact) are

the main reasons of failure of pipeline systems. Failures causgadubjective reasons (including
construction defects of pipes, material failures or hot taps performed without compliance with
respective standards) are minirhian the Georgian reality.Figure 327 showscorrelation between
failures and operational reliallity of natural gas transmission pipelineandtheir age.
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Figure 3.27 Correlation between Failure®perational Reliability vs Aging of Pipelines[110]

The analysis shows that reliability of pipelines during the initial 205 years of operation is
practically unchanged and failures are assumi
errorsin construction or hot taps performednd material df-spec.Failures of pipelines aged 20

25 are comparatively intense and equal to approx. 7% of total failures.

Intense failures are observed in trunk pipelines from the age of 30: in case of pipelines aged 30
40, their share exceeds 25% and in case gighines aged 50 and more their share exceeds 66%.
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Approx. 6% of main gas pipelines of Georgia were built 50 years agoksgpare 3.28%. In general,
out of the currently operated pipelines, approx. 64% are aged 30 and n{se2 Figure 29) and
belong to a ptentially high risk sectionsconsidering the corrosion factor. Therefore, their
reliability or replacement by new sections is aargent task of increasing the transport system
reliability.
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Figure 328. Construction History of Gas Transmission Pipelirg®, km
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Figure 329. Aging of Pipelinescurrently under operation>”

55 Approximately half of them are operated again today
56 According to the operatorcompany; part of these pipelines are used today, with total length b383km, and part of pipelines,
including mainly looping, are moved to the reserve

SIncludesdata ofpipelines ovned by GOGC only
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Results of analysis of statistical data of failures of the Georgian main gas pipelines during the last
25 years are shown on Figur&s30 and 3.31.

External
Interference

Design &
Constr. Defect

[corrosion]
Movement —

Figure 3.30. Frequency of failuresaused byarious reasons

High frequency of failuresdue to ground movement(approximately 60% of total number of
failures) is connected withthe complexities of construction and operation of pipelines on the
mountainous terrain of the country. For compgison, the international exgrience shows that
ground movementcaused failures of main gas pipeline in approx. 15% of cases (according to the
analysis of 2004013 statistical daté see Figure]110].

External

Subjective Interference

Reasons

Ground
Movement

Figure 3.31lncident distributions per causeover the 10-yearobservation
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The share of emergencies bringing significant negative outcomes observed as a result of the
pipeline corrosion equals to approx. 20% (sErgyure 3.32). Though corrosion is a time dependent
phenomenon of deg¢rioration of pipes, the caoded pipefailure frequency significantly decreases

for pipelines with increased wall thickness the process of dedrioration of walls due to corrosion
develops independentlyfrom the wall thickness, butearly constructed pipelines with thinner
walls fal sooner n comparison with the pipelines constructed after 2000 with the enhanced
material characteristics and increased wall thickness.

It must be mentioned that due to the opportunity of forecasting the possible influence of the
corrosion factor, by preliminary implementation of preventive measures (such asatlodic
protection, pipeline coating in line inspection, replacement of some segments of pipelires.)
many cases of emergency damage of pipelines are actually avoided, while many -sceé
damages whsee liquidation expenses are minimal, are not envisaged here.

In terms of scale bthe negative impact, incidents caused by external uncontrolled influence
appeared to be particularly detrimental for Georgia, due to significant financial losseswell &
total or partial hindering of supply of gas to the internal market and transit.

Ground
Movement

‘ Corrosion |

Design &
Constr. Defect

External
Interference

Figure 3.32. Percentage of loss causedaresult of emergency damage of main pipelines
according to the failure nature

Incidents caused by external interfence or ground movement are characterized by potentially
higher negative consequencesThe loss occurring as a result of emergencies inetgas
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transportation system caused by unauthorized externaterference or sabotage, exceed 75% of
the total loss acamulated during 25 yearsT he hi gher depth of cover
t hi c k n el2 mim)(ofQarge diameter pipelines construaten the last 1520 years are less
vulnerable to the external interference.

The Table provides characterization and technical parameters ofgbaections of the Georgian
gas transportation network whose condition for the current period is highly liketp become the
main cause of the system failures. FiguBe33 shows the existing critical infrastructure (critical
sections of main gas pipelingsas well as the planned infrastructure the construction whereof is
considered as a priority.
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Figure 3.33. Critical Infrastructure

Generally, rehabilitation-developmentplan of the Georgian Main Ga®ipeline System, as well as
arrangementof itsloops andnterconnectors, will lay foundation for replacement ofthe Georgian
deadend gas supy system with highly secure ringtype system, which in critical situations will
redirect gas flows in order to provide consumers with safe and secure supplgas resultingin
significant increaseof the technological reliability of the entire transportation system.
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Table 312. Characteristics of critical sections of transmission pipelines

Pipeline Section

General specification and technica

parameters

Probable negative impact in cas
of failure

Aerial crossing of
Aragvi river

D=500 mm, R=55 bar, L=2,6 km, T=5]
years. Single line which may be damage
during the flooding of river

Gas supply to 7 regions of Georg
(from total 10) will be interrupted

Natakhtari-Gori
section of EWGP

D=500/700 mm, B=55 bar, L38,8 km,
T=30 years 700 mm sections and T
Syears 500 mm section. Single line wit
capacity not adequate to the planne
consumption in 2030

Gas supply to 6 regions of Georg
will be interrupted

Khashuri-Zestaponi
section of EWGP

D=700 mm, R=55 bar, L=71 km, T=425
years. Single line of aged pipes, in case
failure of which rehabilitation activities
candt be performed
location of some part of the section in higl
mountainous termin and harsh climatic
conditions

Gas supply to all 5 regions ¢
western  Georgia will be
interrupted

Bakuriani branch of
pipelines

D=300/500 mm, B=25 bar, 52,8 km,
T=45 years 500mm section and T=31 yex
300 mm sections. Single line of aged pip¢
in case of failure of which rehbilitation
activities candét b
due to location of some part of section i
high mountainous terrain and harsh
climatic conditions

Gas supply to BorjomBakuriani
recreation zone and international
centers sprts and tourism will be
interrupted

KazakhiSaguramo | D=1000 mm, =55 bar, L4,0 km, T=40| Transit to Armenia will be
years. Aged, highly corroded pipelines | terminated
Tsiteli Khidi-Kogbi D=1000 mm, =55 bar, L41,5km, T=28| Transit to Armenia will be

(Armenia) section

years. Ppeline without adequate
maintenance and high risk of externa
interference

terminated
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For the purpose ofdefining the planned capacity of the infrastructure development plan,
consumption forecasts in Georgia (adjusted to thatd of the previous years) and future transit
volumes through theGeorgian pipelines are considereqsee Table 3.5)For the domestic gas
supply system, actual demand trend and projected peak consumption for separate directions and
the main branches of theipeline arealso used.

A different approach is used to determine the trasisorder pipeline calculation parameters.
Namely:

a) Maximum loading @pacity of the interconnector connecting to SCP is taken from the pressure
reduction and metering stations locatk at the gas receiving point (Area 72), taking into
consideration the planned reconstruction project. Its peak loading capacity after recorcitan
equals to 5.Mm?3/d;

b) For the gas delivered from Azerbaijan, a newly constructed pipeline Azerbaijani border
GardabaniNavtlughi-Saguramo with a design capacity of 16 Miul is considered to be used,
however, it cannot be loaded fully because of itgriited pressure 2224 bar, which allows
receiving gas not exceeding-8 Mm?3d in ordinary conditions (with the possibility to ensure
capacity up to 8,4 Mr/d for a short time period as happened in January 2820y 2030, when
it will be required to transport up to 1,5 bcmly of gasfrom Azerbaijan (if additional gas is
supplied by SOCAR and the peak daily load wilincrease up to 18,81m?%/d (seeTable 314),
it will become necessary to take special additional measures.

c) Possibility to receive gas from the NorthSouth pipeline is limited by capacity of pressure
regulating and méering unit connecting to the Georgianinternal gas supply system which
equals b about 4,2Mm?3d. In addition, the actual capacity of the main pipeline is lower than
the design capacityf Georgian sections ofpipeline (maximum operational pressure does not
exceed 34 bar at the 1200 mm segctiadjacent to theRussianborder and doesiot exceed 25
bar in the 2000 mm pipeline). In case of rehabilitation of 1200 mm Gvel&aguramo and 1000
mm Saguramersiteli Khidi sectionsare performed]oading capacity of the system will increase
by 60-70%.

58 |n January 2020 there was fixed daily peak consumption amounted to 15,5 Mm3. The main reason for such a jump in
the consumption is related to the drastic increase in the @8 bfy power generation (up to 6 Mia), caused by the
abnormally increased demand for electricity
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Table 313. Forecass of peakdemand®

Power Generation
Consumption 2017 2020 2025 2030
Q, Mcmly 515 na 805 987
QAve, Mcm/d 1,41 na 2,21 2,70
QPeak, Mcm/d 4,11 5,90 6,89 7,87
Hosehold Sector
Q. Mcmly 942 na 969 1019
QAve, Mcm/d 2,58 na 2,65 2,79
QPeak, Mcm/d 5,48 5,90 5,92 5,93
Commercial Sector
Q, Mcmly 982 na 1225 1461
QAve, Mcm/d 2,69 na 3,36 4,00
QPeak, Mcm/d 3,23 3,70 4,25 4,80
GQPeak, Mc 12,82 15,50 17,05 18,60

Satisticsand forecast result datanalysis[111] showsthat in order to meet the forecastd

demand by203Q

- Transmission capacity of Kazaki$aguramo 1000 mm section afie North-South Transit
System is isufficient for transit of projeded gas volumes to Armenia due to the pressure
limitation in the pipeline considering its unsatisfactory conditioff. For guaranteed delivery of
the required transit volumesto Armenia, Saguramarossingpoint of transit sysem should

receive gas aabout 30 bar pressure. This requires rehabilitation of hardly corroded sections of
the pipelines including 53,457,4 kmp sections. Besides, reconstruction of 11,5 km branch of
the pipeline connecting to Armenia is also recommended.

Azerbaijan borderSagurano new 700mm pipeline's nominal capacity equals to about-3
Mm?d (2.5 bcm per year)provided that the loading distribution percentagescross the
pipeline length remains unchanged during peak logd11]. After completion of the planned
restoration and reconstruction programf SagurameWestern Georgiaoute of system, which
envisages arrangement of the route entirely with the 700 mm diameter pipes and maintaining
the minimum pressure required for industribenterprises infree industrial zones- 12 bar, the
required pressuret Azerbaijan bordery the year 2030 peak load, will reach 29,2 havhile
Azerbaijan supplies gas with maximum pressuwé&24 bar. The shortage of the loading capacity
becomes more dfical, if additional gasis suppliedfrom Azerbaijan

% Gas demand forecast data and actual consumption inequakge(aboveare used for calculation of the table data
80 |n case ifGeorgia gets additional gafrom Russia
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Based on the analysis of data for short and mediienm periods, rehabilitation of critical sections
of the EastWest Main Gas Pipeline is considered to be of high priority. Specifically, construction
of aerial crossing onriver Aragvi, 500 mm subsection of the NatakhtariGori section and
KhashuriZestaponi mountainous pass section of the E&¢est Main Gas Pipeline is the first
priority for rehabilitation (construction) of the Georgian gas transmission system.

In the long-term perspective some of the next priority projects include construction of
interconnectors of different branches and directions of the gas pipelines, in particulaoping of
the sections that are located in mountaneous regions difficult to accessadverse weather
conditions, therefore in case of failure, commencement of their urgent rehabilitation is very
difficult. Out of thesesections AkhaldabaBakuriani section of Bakuriani banch is considered to
be the most critical.

The main purpose ofTabdskuri-Bakuriani cawnector linking the southern branch of the gas
mains to the western and central regions of the country is to provide guaranteed gas supply to
Borjomi-Bakuriani urbanized touristrecreation zone by means of a circular gas supply system.
Besides, the projecimplementation makes it possible to supply gas to the central (or southern)
regions of Georgia in a critical emergency using the temporary emergency schemethea
southern branch gasupply system of Tsiteli Khidi TsalkaAkhaltsikhe pipeline 160 kmpoint (or

2 SCP offtake) to the gas mains of the central regions of the country, or vice versa. The design
pressure of the pipeline is 55 bars, diamete800 mm, length- about 18 km. The new Bakuriani
Tabatskuri gas pipeline together wh the existing Akhaltsikhe-Vale (Arali) Connector makes it
possible to considerably improve gas supply to BorjeB@kuriani recreation zone

Also, construction of ValeVani interconnector is under consideration in case ofapid
development of economy iPoti and Kutaisi Free Industrial Zones and/or entire Western Georgia.
Vale-Vani interconnector and the 2¢ gas offtake point on the SCP pipetie nearby from Turkey
border will connect pipeline systems of Western and Southern Georgia, currently supplied vi
deadlocked system, and establigitircular system witha significantly higher level of gas supply
security. This allows to redirect gas flow in critical situations from any suppliers to any large
customers and distribution companies.

The 2 off-taketo SCP will be set up near Akhaltsikhe before the pipeline crosses the Georgian
Turkish borderand will allow adding a virtually newgassupplg our ce t o t he coun
system. The subsequent development of the new source would guarantee a errgas supply of

the entire system and substantially enhance its operational reliability. Als@paopriateness of
arrangement of the 2 off-take near SCP is connected to AGRI and WS projects implementation
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The project implementation would also facilitee a rational redistribution of gas flows througthe
Georgian gas mains when gas flows via the territory of Georgia and gas volumespased under

the transit-related contracts increase sharply following the completion of the?hase of Shah
Deniz field full -scaledevelopment.According to the existing forecast, gas volumes will gradually
reachl1,3-1,6 bcm/y. Receiving such volume of gathrough the area 72 offake into the internal

gas mains located in the adjacent area, which are also used to mg@CAROGS gas
Azerbaijan, seems irrational and may result in serious technical problems in supplying gas to
consumers in the centralad western regions of the country.

In case of need o&dditional 8 bcm or moreof transit capacityof the Georgian trunk pipelines
(excluding SCP}, which may berequiredin case of supply of large volumes of expedgas from
Turkmenistan, anew RustaviPoli pipeline can be built on the territory of Georgia (and
Azerbaijan). Technical parameters and estimated investmetst of such pipeline are defined
[112]. The pipeline would start at the AzerbaijatGeorgian border, pasthrough Georgia along
the parallel EWGP route an@ndatthe Black Sea Coasthe length of the pipeline on the territory
of Georgia is about 370 kndiameteri 36" or 42', design pressure dhe pipeline is 95 bars and
operating pressuré 90 barsAs the results of hydraulic modelling show, for D=3®ipeline, with

2 interim compressorsvith approx.23 MW combined capacity, the system can supply atbkt 8.5
10bcm. The transmission capacityf D=42' pipeline of the same configuration would reach about
14.515bcm (combined capacity of compressor stations todggrox.33-35 MW).

The transmission infrastructure projects developed on a priority basighe short- term period
include rehabilitation and construction of critical sections of the main pipelines. Realization of
these projects gives opportunity to significantly increase technological reliability of the entire
Georgian gas supply system. Bi#ss, the updated system createsetlpossibility of providing
uninterrupted supply of demanded gas during peak loading periods in the future until year 2030.

It is also considered toperform gas infrastructure rehabilitation works on the temporarily
occuped territories of Georgia,after the conflict resolution Implementation of such projects
would facilitate resolution of important social andcommercial problems and reintegration of
regions into the economic system of Georgia. Besides, rehabilitation(dfigdidi-) Sukhumi
branch of gaspipelines enables to providehe region with the low cost and easy to use heating
resources before political settlement of the conflict, in order to partially replace electricity
produced byEnguri HPP.

61 presumably after year 2027 (see: Chapter 3, Regional market)
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3.6.5. POTENTIAL SOLUTIONS TO MAINTAIN SECURITY ODSUPPLY

The analysis, based on the Network Standard and Supply Standard defined by the EU regulation
concerning measures to safeguard security of natural gas supply and incorporated in the Law of
Georgia On Energy and Water Suppl shows that the strategic resergeof about 100 Mcm gas
must be stored to provide guaranteed gas supply to thecsal | ed Oprotectedd
population and thermal power plants) across the country in critical situations.

The analysis shows thathallengesarise from inability to rationally manage and seasonally
balance gas flows with own resources when there are consumption asymmetry and relatively
stable supply of imported gas. Moreover, if there is any unscheduled interruption of supply during
periods of peak consumption, harslas deficit may arise, posing risk to protected consumers and
the country is unable to handle the crisi;mmdependently. In these periods, Georgia is no longer
able toperform its obligations under the transit contractoo. In such situations, it is necessato

take urgent measures to supply consumers with gas (and electricity) in order to avoid significant
complications. Consequently, it is necessary to arrange provision of gas resdoayeneans of
constructionof LNG receiving terminalé? or underground sbrageor increase of capacity of trans
border pipelines (see Figure Key NG infrastructure, existing and projections).

RUSSIA

TURKEY

i_  ARMENIA .7 AZERBAUAN

Figure 3.34. Key natural gas infrastructure of Georgia

Belowis presentedhe assessmentofpoteantal al t ernati ve sol utions
security. Comparison ofpotential options to meet the natural gas supply security needs are
weighted in term of seasonal flexibility, peak load, security of supply and comuial flexibility.

52 Due to impossibility of implementation of LNP project at the current stage , this option is not considered in the
analysis
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Analyses are based on a simplified gas balance of GeorgiaqRQatal supply 2,45 bcmly, total
imports 2,44 bcmly, local production 9 M#idy; current peak daily demand 13;45,5 Mm?/d;
projected peak daily demand7,1 Mm?®/d by 2025 and 8,6 Mn¥/d by 2030; maximu throughput
capacity of gas receiving units (due to physical or contractual limitatiori%): Karadah-Thilisi

pi peline ( SOC3RMNYI™ SSCRI ptll Mm3/d; NSGP- 2,2 Mm¥/d (maximum,
physically achievable throughput capacities for shortperi@df oper ati on, are a
supply ™ 8,4 Mm?/d; SCPi 5,4 Mm#/d; NSGP- 4,2 Mm?/d). Consequently allowable maximum
capacity ofthe Georgian imports equalt 014,AMm3/d and might beincreased insignificantly,

while projected peak demand ofhe country may increase up td7,1-185 Mm?3d and more by
20252030.

- Pipeline capacity

Full utilization and/or increasing capacity ofcrossborder pipelines is the mat cost efficient
approach as pipelines connectirthe Georgian trunk pipeline systemo supplier countries such
as Azerbaijan and Russia are delivering gas from importer countries directly without involvement
of athird, i.e. transit country. This resultsin minimal transmission costs and natural gas price on
the market is traditionally lower in comparison with European prices.

Thereare theoreticaloptionsto increase capacity dransbordertransmission linesa) Azerbaijan
section of import pipeline adjacent tothe Georgian border including compressor stationb)
provide areliable operation ofNSGPon the Georgian territoryand c) increase the throughput
capacity ofthe existing offtake (or arrange additional one) on SCP and io¢igte with Shah Deriz
Consortium the terms of receivingadditional gas. But it has to be considerdtat contractual
limitations for the Russiangasand SCP contractand limited physical capacity oAz er bai | a
pipeline make it impossible to fully utilze transit pipelineso the maximum physical extent.

Contracts with SCP Consortium limit delivery of gas through the Georgian -¢élke to up to 4,5
Mm?/d and it is highly difficult any amendments in the existing contract as SCP is a dedicated
pipeline, (physically and contactually) for transportation of gas from the Caspian region to
Turkey and EU and cannot be used agool of increasedflow for Geagia. Additionally, Shah
Deniz 2" phase natural gas volumes have already been contracted fully

In relation with NSGP, here are factors which would prevent guaranteed supply of additional gas
from Russia any time andinder unforeseen conditions, notablyn the context of reliability and

63 Peak dayload data are fixed not in the same one day
64 Peak day imports for SOCAR and SCGHistorical daily maximum
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security of supply from this source. mnngfali a
military presence with bases located in the breakaway regions. There are no diplomatic relations
between Georgia and Russisince August 2008 war. Russia is not followitige signed peaceful
settlement arrangement initiated by EU mediators. Oloasly, political grounds is the main
obstacle tmegotiation ofthe terms of delivery of additional gafor utilization during critic al peak
demand periodsvi t h  Rus s i a'Gaprant. Bldreovemtive exéstihg transit contract and
membership of Geor@ (together with Armenia) of the International Energy Charter, oblige
Georgia notto disrupt transit to the third country under any circumtances (multilateral
framework agreement on energy transit). Bor 1
isup to 12 Mm?/day, which means that unutilized reserva the North CaucasusSouth Caucasus
Systemfor Geagiais only up to 465, Mm?/d (to Saguramo pipeline crossing pointThis capacity
cannotmeet thel o c a |l oeamarkl fertaddgional gas in the gtical, peak demand periods
especially after it increasgto 18,6 Mm?/d by 2030

Connection to Azerbaija® KazakhiSaguramo pipeline is currently utilized to its full capacity (in
January 2020, maximum capacity of pipeline 8 Mcm/day was reachedfor short period of
operation). At the same time,the option of increasingA z e r b atrarjspom fystem is under
control of af or ei gn countryos state owned compaany
guarantee of increased capacity and delivery of additiogak volumes in the critical, peak demand
periods. Moreover, estimated investmentsquired to increasecapacity ofA z e r b gipglires 0 s
only for Kazakhi (Azerbaijan) Georgian border sectionwith the cost ca. M$9€ , but for a full

right of way from Hajigabul (KaztMagomed CS) to Georgian border, with the total lengibf
approximaely 411 km will be significantly higher.

- Underground Gas Storage
Considering that Georgia is significantly dependent on import of energy resources, underground
gas storage nyaplay a significant positive rolein maintaining strategic reserves of energy
resources and ensung energy security of the country. Besides, gas storage is the easiest and
convenient tool to regulate seasonal imbalance in gas supply and consumption. Ulitskralized
market conditions, where the demandf a certain segment of consumers is met with gaseived
through anorganized trading platform, gas storage takes on the function of a commercial facility
too and can serve as the source of considerabiielidonal revenues, when any supplier or
consumercan buy and stock up gas any time and use (or resel§s necessary.

65 data forinvestment are only indicativeand not based on real conditions of all sections of transmission pipelines
and compressor stations on the territory of Azerbaijan
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Also, storage facility is one of the factors contributing to formation of local, or even regional
trading hubs. Experience shows thagias trade centers worldwide were mainly estaliisd on the
basis ofunderground gas storages located at the place of intersection of main gas pipelines of
various routes or vice versa, the underground gas storages perform one of the most important
functions of the market center providing required volume of gas during peak loads and absorbing
excess gas volumes during low consumption periods.

Under GeorgiaEU Association Agreementimplementation of EU energy acquis, in relatioto
network and supply sandards based on the EU Regulati@moncerning measures to safeguard
security of gas supply, transposed the new energy lawof Georgia requireslevelopment and
implementation of supply security regulations for natural gas consid®y instruments and
measires performed by natural gas undertakings, toasavor to ensure the supply of natural gas
to protected customers in the following cases at least in the event of:

1. extreme temperatures during-flay peak period occurring with a statistical probability of
once in twenty years;

2. any period of at least thity days of exceptionally high gas demand, occurring with a
statistical probability of once in twenty years; and

3. for a period of at least thirty days in case of disruption of the single largest gas infuattire
under average winter conditions.

The analysis based on tee nhormsshows that in order toprovide protected consumers of Georgia
with secured gas supply in possible critical situations, it is necessary to have at least 100 mcm
strategic reserves afatural gag113]. Considering the above, nominal technological parameters
for the underground gas stoge have been specified (see table below).

Feasibility study for the underground gas storage has been compl¢tédd]. The proposed UGS is
located on @&mgori South Dome depleted oil field, close to major consumers of Georgia
GardabaniRustavi Thilisi industrial zone. Projected capacity dhe UGS is 250 (21:280) mcm of
working gas, approximately 50% of which might be used for commercial purposes toegate
additional revenue stream;

Average price of gas for social sector consumers is significantly lower ttrmarket price. To
handle excess volumes of gas in sumnpariod, received per‘take or pay contracts, GOGC is
transferring these volumes t&OCAR which is acting as a virtual storage for balancing Georgian
mar ket 6s supply/ demand i mbal ances, i ncThedi n
company is compensated fahis service (extra margin on gas price). While operatintg own
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A

UGS, Geggia will handle thel o c a | mar ket 6 s s upp!l ytdodreresaunces, mi
saving the expenses and significantly increasitige c ount r yés ener gyofsec:
strategic energy resourcawill be fully managed independently, without invovementof foreign
stateowned companies (SOCAR or Gazprom).

SOUTH DOME OIL FIELD SAMGORI OIL FIELD
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Figure 3.35. Geological crossection of SSD and Samgori oil fields
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Figure 3.36. SSD top Middle Eocene structural depth njap4]
Legend:"SSD - are existing wells; EXPL and EXP2 - the planned exploration wells to be drilled
"UGS wells (in red) - the planned injection/withdrawal wells DISP-1 - the planned water disposal well
MON-1 the planned monitoring well

137



Table3.14. Main design parametres of the underground gsterage

Total volume of natural gasmcm 400-500
Active gas volumeMm3 210280
Buffer gas volumeMm3 190-290

Injection rate, Mm?/d 1,7-2,5
Withdrawal rate, Mm3¥d 0%

qverage Withdrawal rate(during normal winter period, 2

S 3,1-3,8
Stresscase deliverabilitf7 days 5
Stresscase deliverabilipf1 da 6

Conceptual desigof SSD UG®&nvisages construction @ Central Gas Processing station (CGPS),
a Gas Metering Station (GMS), a specific Povwgib-station, gas pipetie to and from the main
trunkline s ofthe country, 2 cluster pads for injection/withdrawal, 13 new wells including gas
injection/withdrawal wells, 3 reservoir monitoringplus 3 upper formation monitoring, 1 water
disposal (reinjection) well, and plugging andabandonment of 15 existing wells. An oil pipeline
shall bealsoconstructedfrom the CGPS to the railway station for oil evacuation

Consdering complex geological conditionsf location of the underground gas storageatural
seismisityconditions (see Figures below) anthe detrimental factor of induced seismicity, it is
planned to implement the project in 2 phases.

Figure 3.37 Seismisity map othe ajacent territory of theSSD fietls®

66 Source: GOGC, $agoriSouth Dome UGS Project, Step 2, Natural Seismisity and Acceleraticsubeazent by
GEOSTOCK S.A.S., August, 2017
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Figure 3.38. Faults and epicenters of earthquakesrthe SSD field

During the first, 1-year exploration phase, on the basis of additiorstlidies all possible risks
related to construction and operation of the gas storage and the risk mitigation opportunities will
be evaluated and operation paranss will be optimized. After compektion of the exploration
phasepearing in mindthe evaluatedevel of risk and funding opportunities, the final investment
decision will be made for the gas storage construction project.

- Efficiency of power generation

Replacement of import of electricity with locally produced power and introduction of modern,
highly -efficient generation technologies for the purpose of substantial reduction of consumption
of imported natural gas, represents an impontatool of increasirg the energy security of the
country.

Presently, about 80% of electricity produced in Georgia is generated by HPPs and the remaining
is generated by natural gaired TPPs (also, insignificant volume is generated by a wind farm)
[115]. At the same timedue to significant increase of electricity consumptiom the recent years,
Georgia has to satisfy the demand by increasing imports. The situation is complicated by
dependence on electricity produced by HPPs on climatic conditions, aglwas, significant
increase of share of consumers with unpredictable load (crymorrency sexers) in the total load

in recent years, which becomes the ground for a significant disbalance between indigenous
production and demand. In particular, consumpn of electricity in the country achieves its peak
during winter season, when energy generatdry HPPs is relatively low due to shallowness of
rivers.
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The production of baseload gapowered thermalpower stations(TPP9 for balancing, ensures
operating rliability of the entire electricity system, butthe increased demand due to the
significant increase of electricity consumption in recent years cannot be satisfied by generation of
local TPPs in this period, which preconditions critical increase of impdrtd79 M kWh of energy
were imported in 2016 and this indicator exceeded 1 600 M kWh in 201%ieh is a significant
challenge for energy security of the country.

There are 6 gas firing TPPs operating in Georgia, including modern, combined cyclewgasne
TPPs (Gardabani and Gardabani 2 CCGT power plants with the design capacity 235 MW of.each)
TPPs use relatively cheap, so callesbcial' gas to generate electricity.

Due to the seasonal changes in the patterns of supply and demand and the depeadainc
hydropower potential on climate, Georgia needs to increase the capacity of baseload TiRdPs a
arrange to store sufficient volumes of natural gas alternatively import more electricity during

the winter period.

In order to close the gap between theeasonal patterns of generation and possible obstacles arising
in case of wideutilization of local renewable energy resources, requiring back baseload
capacity, construction of HPPs with reservoir storages and higfficiency gasfired TPPs should

be pioritized, rather than increasng import of electricity. On the other hand, rdiable
exploitation of a TPP requires guaranteed supply of fueduring the periods of peak load or
unforeseen delays in the supply of imported gas that can be managed by aeraegt of stocks of
strategic fuel in the gas storage.

The electricity systenof Georgia is interconnected with the systems of all neighboring countries.
500 kV and 220 kV transmission lines connect the Georgian and Russian electricity systems, while
400 kV and 220 kV transmission lines connect the Georgian electricity system withat of
Turkey. The electricity system of Armenia is connected the Georgian system through 220 kV
transmission lines and tht of Azerbaijan- through 500 kV and 330 kV linesThe total transfer
capacity with neighboring power systems presently amountsgome 2.570 MW Due to certain
physical, commercial or legislative limitations, substantial problems are arising for the export
import of electricity with the requested parametes.

Under such conditions, the most rational way of eliminating the sharp irease of demand gas
electricity production and the seasonal deficit is to construct giied baseload thermal power
plants, which will ensure development of generation independefrom the climate, balancing
and stable functioning of the energy system ugjrown resources.

Generally, production growth rate should precedelectricity demand growth. At the same time,
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despite the future orientation at renewable energy, the basicvper energy mostly produced by
fossil fuel resources, represents and, accordinghe forecast, will remain to be the prevailing
source of balancing and sustainable functioning of power energy systems worldwide and in
separate countries in the transitiongleriods.

Based on international experience, developmentmdwer sector founded on use of separate, even
extremely attractive renewable energy resources, cannot be perceived to be a panacea at the
current stage- at least, for the purpose of ensuring ergy securiy, it requires necessary
reservation by own basic generation facilities, independent from environmental conditions or
imports.

In rare exceptional cases, with Norway being the most vivid example (where practically entire
volume of locally praduced powerenergy is provided by hydropower, there are several significant
peculiarities, in particular:

- excessive local production of power energy for own consumptidn.case of Norway, own
consumptionsignificantly excesdslocal consumption which allavs the county to become
a net exporter of power energy;

- opportunity of unlimited exchange of power energy with neighbor countries and regions
Norway is a part of the unified power energy system of Scandinavian countriescalted
"Nordic Energy Market"and it is canected to markets of the Baltic region, north Europe
and other countries by the existing interconnectors with 760700 MW capacity;

- high level of regional integration both in terms of technologies and legislation to ensure
unlimited access tamported energy and its unhindered delivery to the internal market in
case of need and energy security of the country in general. The exhaustive integration of
Norway into regional systems, in addition to the existence of interconnectors, is ensured
by harmonization of energy legislation and identity of market regulations with the EU
countries. Norwayods power energy trade wi
the Baltic countries is carried out through the joint trade platform of "Nord Pddl

There is the sama situation in other countries of Europe rich in renewable resources which are
integrated into unified energy systems of the Energy Community and their unhindered exchange
of power energy with neighbor countries is ensured both at the technologl and legslative level
Despite the above, sustainable functioning of power energy sysse@miNorway and other Hydro
power producing countriesrequires an agreed management of stability conditions and economic

57 Target for largescale transition to renewable and environmetftiendly technologies in many countries of the
world by 20402050
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requirements, which is often associatedgith unplanned shutoffs of hydro generation facilities
and their operation with the partial load.

In Georgia, whichfrom energy point of viewis isolated from Energy Community contracting
countries (having identical market structures and regulations)wsll as EU member states allied
with it and exchange of power energy with neighbor countries is limited also due to the market
regulations envisage by the energy legislation and technical capacities to a certain extent, in the
reasonable prospective of ¢hclosest period, it is practically impossible to establish preconditions
similar to Norway. Power systems of neighboring countries are functionimg the 3 different
synchronized mode and all of them have different from others planning and operating
philosophies.

Accordingly, a sole alternative to satisfaction of the increasing demand on power energy with
own production and ensuring sustainabilityand energy security under conditions of Georgia,
when the system often has to operate in isolated mode,dsederated development of basic energy
generation facilities based on modern, highlgfficient and environmentfriendly technologies
operating on omparatively available natural gas.

It is noteworthy that in 1980-1990s, total installed capacity of baseld TPPs of Georgia equaled
to 1500 Mw and annual generation equaled to about 7 billion kWh, despite the fact that all main
HPPs which are currentlyoperated had already been constructed and functioned, and, while the
power system of Georgia represented arpof the unified system of the southern regions of united
state and carried out unhindered exchange with the systems of neighbor repubkdsth e same
time, it should be mentioned that in this period specific consumption of energy per capita was
almost equal in Georgia and European countries having a similar geogragtiimatic
environment, however, today it falls behind not only European indicatpbut also the average
indicator of the world.

Therefore, despite the fact that satisfaction of the basiendand on electricity generated by local
HPPs is considered to be the dominant of the energy policy of Georgia and the top priority of
average and long-term strategy, the international experience confirms that baseload power
energy generation facilities rpresent an irreplaceable part of energy systems of the transitional
stage and the guarantors of their sustainability and energy security of therdopin general.

Gasfired, combined-cycle TPPs built in Georgia in the recent years and operating todagnesent
energy generation facilities based on one of the most efficient, resouseging and ecologically
less detrimental, modern technologig418]. They are equipped with modern type, F classGE
Power gas and 1 steam turbine and generators. Theisgm efficiency i1s55,6%. GEPoweris a
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worldwide leader in manufacturingof facilities of this class and its products are distinguished for
energy efficiency and high standard of quality. It should be mentioned that F class gas turbines
successfully funton in more than 100 TPPs in the world. For comparison, estimated saving of
fuel for generation of approx. 1,3 billion kWh of power energy per year by a TPP in a combined
cycle mode, equals to 15060 mcm of gas compared to producing the same amount ofv@io
energy on fioldo blocks of Georgia built duri

All other key equipment and systems of the new TP&te selected in strict compliance with ISO
(International Organization for Standarzation) standards, EN (Euro norms), ASME (American
Society of Mechanical Engineers) standards and other international standards and norms. In
environmental protection issues, restrictions implemented by CCGT projects, recommended by
the World Bank and areconsidered together with the Georgian legislation.

TwomoreCCGT TPPO6s, with total installed capacit
in the nearest years by the Government of Georgia.

Operating of new TPPs ensures a significant environmefniendly effecti in particular, during
operation of TPPs, specifiemission of carbon dioxide per 1 kWh of produced power energy is
reduced by 70%, which means reduction of the total emission by approx. 480 thousand tons
per year.

It is also important b increase sustainability and flexibility of the power energystem of the
country, which is ensured by new TPPs. In particular:

- possible annual generation of new TPPs in the design mode allows for replacing approx.
85% of compulsorily imported electriciy (including from Russia) of the current period
predetermined ty sharp seasonal misbalance by local production;

- a new TPPs are distinguished for operational flexibilifiyin case of emergency shuff
of the unified power energy system of the country, thegnsure independent activation in
a short period of time and pvention of a negative largecale effect with own resources

Operation of a gasired, combinedcycle TPP provides a significant fiscal effect too, because cost
of imported power energy is rach higher than the cost of import of gas used for productiori o
power energy of the same amount (1 cubic meters of gas ensures replacement of imported power
energy which costs at least 20 cents, while average cost of import of Shah Demsizsgavice lesk

It should also be considered that local production of enertacilitates creation of additional jobs

and unlike gas, one of the main suppliers of power energy is the Russian Federation.
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Proactive implementation of power generation facility constructio projects, in advance of
growth of demand on power energy, gas a particular significance against the background of the
mar ket ds current deregulation process, ensur
of imported gas) and essential rediimn of greenhouse gas emissions and power energy import.
Also, it contributes to using the existing potential of renewable energy on a full scale, which on

its part, will be ensured by their backup by energy generated on new bdsad generation
facilities.

- Safety of Infrastructure
As analyses show, externahterference of the third party to the pipeline represents the main
reason for unpredictable expenses to maintain the transmission system in the planned operation
mode. Therefore, for the purpose of ipeline protection, development of the adjacent territgr
and exercising control on the activities of a third party during the pipeline construction and
further operation period, protection and safety zones are established and certain restrictions are
imposed on them.

Trunk oil and gas pipelines oBeorgia were constructed in various times, in the period of different
political systems and formations and during different economic relations, which exerted a
respective influence on establishment of desigionstruction and operation parameters of
facilities, including establishment of safety (or protection) zones.

Norms of the former Soviet Union, as a rule, were based on thecatied prescriptive approach,
when conditions and safety of pipeline operation amprovided with instructions strictly defined

by the Regulations. For example, cleartiefined safety zones with restrictions of various levels
are established according to the Soviet period norms. These norms require adherence to
restrictions establishedy the respective land ownership rules for thpipeline project purposes

in zones established by construction norn$19].

All trunk pipelines constructed on the territory of Georgia during the Soviet period and operating
today (including: North-South gaspipeline, VladikavkasTbilisi, KaradaghThilisi, Kazakhi
Saguramo and other trunk gas pipelines, SamgBatumi oil pipeline which became a part of the
new BakuSupsa oil pipeline after rehabilitation and reconstruction) were designed considering
these restrictions. At the same time, during implemeration of projects of operation, as well as
rehabilitation-development of the above pipelines in the period of independent Georgia, many
deviations occurred from the initial norms, e.g. considering ASM norms, ewf the bases of
implementation whereof is nd only a prescriptive, but also risk assessmdrdsed approach in the
issues of ensuring safety and management of pipeline integrity.
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The list of already completed projects or projects being at the implemeiata stage which are not
based (wholly or parially) on standards and norms inherited from the Soviet period any more is
as follows: a) South Caucasus Pipeline and the section connecting it to the trunk gas pipeline
system of Georgia; b) Rehabilitation efrious sections of the NorttSouth Gas Pipetie and East
West Gas Pipeline Systems (Gardabawavtlughi, Navtlughi-Saguramo, ZestaporKutaisk
AbashaSenakiPoti and other sections of the trunk gas pipelines) built in last two decades.

On the basis of tle existing experience it can be concluded th#te former Soviet norms are
established considering @&xaggerated reservand the recommended presently measures of
ensuring safety and pipeline integrity management, if carried out in a timely and quality nmam,

will practically ensure guaranteed protection of population and environment and maintaining the
pipeline integrity during the entire planned period of operation. However, on the other part,
feasibility of taking unified measures for pipelines of vatis diameters and pressures envisaged
by the Regulations raises significant doubts, because, they hardly consider speaxifiditions of
pipeline operation. Accordingly, use of a prescriptive approach may be not always expedient,
especially during significat change of desigrconstruction and operation parameters of new main
pipelines or design parameters of the existing pimes on the territory of Georgia, which is a
country oriented at market economy (i.e. economic expediency of any measure) unlike e
Union. At the same time, unlike the Russia, Georgia is a small country with private ownership of
the significant part of land fund and dense urban development, which significantly complicates
and increases the cost of use of territory for the purpesa pipeline projects, including new transit
projects, if pipeline operation safety zones will be defined based on thil", Soviet regulations.

In this regard, use of methodology based on risk assessment allows for saving substantial funds
and time, which has already been successfully implemented while implementing of new pipeline
projects, mentioned above.

It should also be mentioned that for the purpose of harmonization of the Georgian legislation and
technical regulations with the European legislain, the European Community Euro-Asian
Council for Standartization, Metrology and Certification (EASChas prepared norrative
documents within the framework of the project:

1. EN/TS 15173:2006, Gas Supply Systénisame of reference regarding PIMS;

2. EN/TS 15%4:2006, Gas Supply Systeinssuideline for Safety Management Systems for

natural gas transmission pipelines

3. And many ahers,
which are registered by the respetive atdartizationauthority in Georgia and are recommended
for application. These norms givenethodological and generalized recommendations instead of
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specific decisions, which allows for more flexibility when défing the pipeline operation rules
and safety zones.

These norms, similar to regulations adapted in many western industrial countribgvafor using
a methodology based on mitigation of risks in each specific case for ensuring pipeline operation
safety ad integrity, to establish safety (protection) zone borders.

To establish safety zones in USA, population density is considered fdindey the pipeline
category and the wall thickness, however, pipe diameter and pressure, possibility of monitoring
are also taken into consideration and safety zone calculation formulas (or diagrams) are
established. Methodology based on risk assessmemil$o used, mostly in cases when the created
situation requires revision of distances envisaged by norms (for examgleny building or
structure is located in the immediate vicinity of the pipeline or when the pipeline crosses very
densely populated aras or natural obstacles amwphisticated artificial structureys

Generally, the following protection and safetgones are established for trunk pipelines:
A Internal zone (particularly high protection area) where the allowed risk level (individual
risk during a year) isOL0S (0,00001]104]. As arule, such zone is taken from the central line
of the pipeline within 10 m, depending on properties dfansported liquid (gas) and various
risk factors. In the internal zone, which is 4 m according to the respee regulations
applicable in Georgid120Q], it is allowed to carry out only limited agricultural works;
A Middle zone (high protection), where theallowed risk level isQLO® and construction of
some facilities of urban development is prohibited, is takenthin 25 m from the central line
of the pipeline;
A External zone (relatively low protection), where gathering of more than 1000 persons,
construction of schools, hospitals etc. is prohibited, with the allowed ris&vel 3*1067, will be
generally taken wthin 150-500 meters from the central line of the pipeline.
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Buried pipeline

Inner Zones I+ll- 25 (4+21) metres from pipeline

Middle Zone Ill - 200 metres from pipeline

Outer Zone IV — 500 metres from pipeline

Figure 339. Typical pipeline protection and safety zones

Dimensions of safety and protection zones are defined at the design stage, but must be defined
more precisely upon commencement aperation and will be repeated at certain intervals (in
USA, at least onceni 2 years and in case of need, more often) according to the pipeline diameter,
flow pressure and population density (or nature of the adjacent natural environment) to which
adequae restrictions apply during construction and other agricultural or other aetties of a third

party.

The zones selected for transit pipelines of
by BP[121] in Georgiaequal to:
A Zone 1 (internal)i 4 meters from central axes of Bakiibilisi-Ceyhan and SoutlCaucasus
Pipelines to both sides which isefined as the "pipeline corridor”. The strictest requirements
apply to this zone to avoid causing damage to the pipeline by a third part. Characteristics of
the restrictive regime applicable in the zone is shown & special table.
AZone 2 (middle)i 4-15 meters from central axes of pipelines to both sides. The regime
applicable to this zone significantly restricts entry of a third party and performance of
construction, agricultural or other activities.

Protection zone 2 defined by the regulations adopten Georgia for other pipelines extends up to
25 meters to both sides of the trunk pipeline under construction or being in operation.

Under regulations applicable in Georgia, safety zone 3 (external) extendsbal Z5 meters from
the central axis of the ppeline to both sides (for BakuTbilisi-Ceyhan and South Caucasus
Pipelines, security zone extends from Il zone at 370 meters to both sides, and for falpsa
pipelinei at 125 meters).
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Mandatory consultation of the pipeline operator is established forone 3 for all application for
construction permits and some other activities. The consultation will be given: considering the
pipeline design specification which must be in compliance with@ME B31.4BTC pipeline) or
ASME B31.8 standa$ (SCP), as well asonsidering the methodology of quantitative risk
assessment (for example, in accordance with the UK health, safety and environmental protection

standards and approaches).

Consultation zone 4 extends from external border of zone 3, within 500 meters fridra central
axis of the trunk pipeline in all directions.

-g
e 8+42 m
400 m
1000 m
.

Figure 340. Protected, Safety and Consultation Zones of Trunk Pipelines

Establishment of protection andafety zons and respective minimum distances amahposition

of restrictions in each spdfic case depends on the nature and purpose of the pipeline design, skills
and experience of the design engineer, with mandatory compliance with the condition that
rfespective (safe) distances [122}. Gomsideringothe labow thes wii
Regulationsallow for reducing the minimum distances specified for zone 3, by decision of the
trunk pipeline operator and on the basis of the respective just#ton. In particular: it is allowed

to reduce minimum distances from the axis to buildgs and structures with the condition of
ensuring safe operation of structures envisaged for the trunk gas pipeline or its section by technical
regulations (consideringhe location class assigned according to the designation of land of the
adjacent territay of the route, population density and nature of industrial and settled areas).

The international experience shows that the most effective method of mitigation of gline
damage risk is to increase the pipe wall thickness and use high quality, compaghticorrosion
resistant steel pipes, which as confirmed by statistical material. Under conditions of normal
operation practically excluded unforeseen pipeline failuren case of using pipes with wall
thickness of 15 mm and morgl10]. Deep placement of tk pipeline in soil is considered to be an
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effective measure for prevention of interference of a third party and therefore, ensuring safe
operation of the pipeline tooFor example, increase of deepening by 1 m and more reduces the
likelihood of its damageby approx. 5 times compared to pipelines located at the depth of at least
0.8 meters.

Also, the most effective measure for reduction of risk predetermined by defects of materials is to
use high quality, thick wall steel pipes, which together with activeorrosion protection system
excludes failures caused by corrosion.

Preventive measuresuch as training of personnel, regular monitoring of the pipeline condition
and elimination of causes of expected emergencies in advance (such as bank protectioayaém
of the route from the landslide zone etc.) also significantly reduce the likelihoofl failures. As
shown by the analysis of 2062010 data, only 1 average statistical failure per year is observed in
Europe per each 6172 km high pressure trunk gasegipe.

Accordingly, in special cases, on the basis of quantitative assessment of tligkpipeline operator

or other stakeholder may submit to the authorized body materials on possibilities of assumed risk
mitigation considering special measures, witiecessary compliance with the condition that safe
distances from pipelines will be ensude request permission for constriction restricted in safety
zones or other activities restricted by the Regulations. The respective services will conduct a
competent expertise of the submitted materials, and in case of a positive conclusion, will agree on
the possibility of performance of activities restricted by the Regulations in safety zones and shall
notify the stakeholder and the competent authority thereof, toget¢h with possible additional
conditions, to make a final decision.
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CHAPTER IV
4. INTEGRATION INTO THE INTERNATIONAL ENERGY ORGANIZATIIONS

4.1.GENERAL ASPECTS OF INTEGRATION

Within the framework of the Association Agreement with the EU, Georgisigned the Protocol of
Accession to the European Energy Community on October 14, 2016 which was ratified by the
Parliament on April 21, 2017. Georgia has been a country holding a staifishe full-fledged
contracting partyof the Energy Community sinceuly 1, 2017.

Membership of the Energy Community forms preconditions for receiving technical and financial
assistance from EU during the process of reforms and predetermines more triustvestors as
well as activation of solidarity leverage under emergey conditions in the field of energy. The
conditions of joining the Energy Community define the possibility amportant derogations for
Georgia In particular:
- The existing conditions of transit andupply of gas throughthe main transit pipelines are
maintained,;
- The mandatory conditions of access to tlnsbordertrade with the neighbor countries
and access tthe network do not apply;
- The EU competition rules will apply to Georgia to a full extent only after the local market
physically connects wih at least one member statef EU or the Energy Community:.

Within the framework of the Association Agreement, Georgia undertook an obligati to apply
the basic principles of the EU Energy Acquis to the local market gradually, which implies:
AFormation of a competitive and transparent energy market, with a neaiscriminatory
access of a third party to the network;
AFormation of energyresource trade platform(s);
AFormation of a stable andtractive investment environmentby introduction of regulation
rules free from institutional, legal and fiscal policy;
AUnbundling of naturally monopolistic and competitive activities;
AEnsuringsupply security

Under the conditions of Georgia, the above, first of all, requires activation of work for solving
basic problems sth as

AGuaranteed satisfaction of demand on gas in the long run;
AFormation of a competitive market instead of a market withunacceptably high
concentration by separation naturally monopolistic enterprises from competitive activities
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AOpening the market andpossibility of selection of a supplier according to thehoice of
consumers
According to the plan agreed with the Energy @nmunity, it is necessary to introduce the key
principles of the following directives and regulations in the oil and gas sector oé@gia
ADirective 2009/73/EN concerning common rules for internal market in natural gas;
ARegulation (EC) No 715/2009 on conditions for access to the natural gas transmission
networks;
ADirective 2004/67/EC concerning measures to safeguard security of ratgas supply
(which is already replaced byRegulation (EU) No 994/2010 concerning measures to
safeguard ecurity of gas supply,
ADirective 2009/119/EC 14/02009, imposing an obligation on Member States an obligation
to maintain minimum stocks of crude diand /or petroleum products
AConsiderationof legislative norms, which are indirectly related to operation of the oil and
gas sector in Georgia and the Energy Community, including in the issues related to
competition.

Generally, a liberalized market regsentsan effective instrument for attracton of investments
required for infrastructural projects and meeting the increasing demand on gas consumption.
Introduction of a clearly defined competitive market structure and a regulatory system, ensuring

a nondiscriminatory access to the transportatiomnd distribution networks will facilitate
successful development of the Georgian gas sector and its integration into regional systems, which
is one of the significant preconditions for increasing the energy seityiof the country.

Development of the n&ural gas sector requires refinement and thorough improvement of the
legislativenormative framework. Introduction of effective instruments of improvement of the
legislative framework and the market monitoring, ircase of ensuring direct nointerference n

the regulation activities from the part of the state, will allow for achieving the ultimate goal of
liberalization i full opening of the market in such manner that any consumer of natural gas can
freely select asupplier and the supplier can have unhinded access to the transportation and
distribution infrastructure. For this purpose, supplier change rules, effective measures of
protection of consumers of various categories, the respective secondary legislastamdard
contract form etc. must be develzed.

For the purpose of development of the natural gas sector, including successful implementation of
infrastructural projects, it is necessary to harmonize th@&eorgian standards andtechnical
regulations adaptel in the international practice of design r@d operation to international
standards and ensure their practical application.
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4.2.LAW OF GEORGIA ON ENERGY AND WATER SUPPLY

Key objectives of the Law and the regulatory authorities

The Energy and Water Supply LayLEWS), adopted by Parliament déeorgia on December 20
2019, represents an adapted version of the respective legislative acts of the EU, considering
peculiarities of the energy market of GeorgiaParticularly law shall not apply to those relations
emergal from the inter-governmental ageement between Azerbaijan and Georgia, which apply

to transit of natural gas via the pipeline system of South Caucasus, its transportation and sale both
on and beyond the territories of Georgia and Azerbaijan.

LEWSis bagd onthe requirements of the falowing legislative actsof EU:

1 EU Directive N 2009/72/EC of July 13, 2009 on common rules for the internal market of
electric power with which directive N 2003/54/EC was abolished;

1 EU Directive N 714/2009 (EC) of July 12009 on common rules for the internal market
of electric power with which regulation (EC) N 1228/89/EC was abolished;

1 EU Directive N2005/89/EC of January 18, 2006 on supplying electric energy and
measures of ensuring security of investments in infrastruce;

1 EU Directive N2009/73/EC of July 13, 2009 on imposing commlaws for the internal
market of natural gas with which directive N 2003/54/EC was abolished,;

1 EU Directive (EC) N715/2009 of July 13, 2009 on the conditions of admitting to the
natural gas transmission lines with which directive (EC) N1715/2005 was édisbed;

1 EU Directive N2004/67/EC of April 26, 2004 on the measures of ensuring security of
supplying natural gas.

The Law envisages reformation of the system of management, organizaticegulation,
monitoring and supervision of thenatural gassector

Scope and purpose of the Law natural gas sector are as follows:

1. establish a general legal framework for the transmission, distribution, supply, storage of
and trade in natural gas sémr with a view to the facilitated emergence, opening,
develbopment and integration of wellfunctioning, transparent and competitive natural gas
market.

2. governing and organization, regulation, monitoring and supervision of natural gas sector
provision ofopen access to natural gas market, crdssrder trade of natwal gas, the criteria
and procedures applicable to calls for tenders and the granting of authorizations for energy
activities, operation of and access to natural gas systems, public service dldigaand the
rights of customers and their protection.
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3. establish measures to safeguard an adequate level for the security of supply so as to ensure
proper functioning of natural gas sectors.

4. establish legislative framework to take into consideration irhé¢ legislation of Georgia

the requirements of the correspondg legislative acts in EU and activate them.

5. apply the rules established by Law for natural gas, including LNG, shall also in a-non
discriminatory way to biogas and gas from biomass or other &gof gas;

6. establish the terms and conditions for the participation of natural gas producers in the
natural gas market of Georgia which also include those requirements which are related with
connection of natural gas production facilities to transmissiaor distribution networks,
access to the natural gas system and sale of natural gas on the market.

The LEWS is not applying to the exploration, extraction and processing of natural gas or other
hydrocarbons, as well as selling natural gas by means of glestations, production of gas
products and any relations thereto, except for activities related to the processing of natural gas
at LNG facilities.

Main objectives of tre Law for natural gas sector arthe following:
a) to establish a legal framework faminterrupted supply natural gas;

b) to ensure secure, reliable and efficient operation of natural gas systems, and the provision of
related services to all system users;

c) to define the rights and obligations of regulated undertakings under the termsl @onditions
stipulated by the Law and to set the rights and obligations of the Commission, as well as to
establish a legal framework for mutual relations among regulated undertakings and their relations
with the Commission and other state authorities;

d) to create conditions for a full opening of natural gas market in based on the principles of
competitiveness, transparency and nediscrimination aiming at full opening of natural gas
market with the view of unrestricted trade;

e) to establish common rulef®r the organization and functioning of natural gas market, including,
its further development and, subject to future pa&uropean integration;

f) to set the terms and conditions for the provision of public service obligations in natural gas
sector, and taensure the protection of interests of final customers;

g) to regulate and monitor the unbundling of transmission system operators and distribution
system operators, as well as to ensure their effective independence from other energy activities
and relatedcommercial interests;
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h) to create adequate conditions for investments in natural gas systems, including,
interconnections with neighboring systems and in other facilities enhancing the security of

supply;

I) to establish a legal framework faregional ard international cooperation of system and market
operators, the Commission and other state authorities, as well as for mutual cooperation among
competent national authorities, institutions and other public bodies of Georgia

The Law establishesonditions of participation on the natural gas market for natural gas
consumers, infrastructure ownef&and other subjects and these conditions include requirements
of connection to transmission or distribution networks of natural gas production faciit, access
to the natural gas system, natural gas trade on the market and other respective requirements.

Particularly significant provisions of the Law on Energy for ensuring arrangement and effective
functioning of the Georgian energy market are provided below.

The Law defines functions of the Government of Georgia, rights and obligations of the Ministry
responsible for the energy sector. Under the Law, the Government makes a final decision on:
- the gas market design
- unbundling model and action plan of entgrises responsible for monopolistic and
competitive activities;
- appointment of the "last resorsupplier" and "public supplier";
- announcement of emergency during the threat of formation of a critical situation in energy
sector;
- approval of protection progam of socially vulnerable consumers.

The Ministry responsible for the energy sector shall bethorized to:
- develop a longterm energy policy and strateggnd ensure their implementation;
ensure energy security of theountry;
approve regulations o natural gas supply security, prepare emergency action plans;
- prepare and agree theatural gagnarket design with the Government;
- select and agree the candidacies for "public supplier" and "last resort supplier" with the

Government;

68 According to the Law, an enterprise which lawfully, on the basis of the ownership right, owns a natural gas transportation (or
another, for example, gas storage, LNG terminal) system, but it is not the operator of this system" shall be consideretht® be
"system owner".
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- ensure identification of strategic projectsand their inclusion in 13 Year Development
Plans, approval of these Plans;

- hold a public tender for construction of new production (generatignfacilities in
agreement with the Government;

- establishthe "vulnerable category" of casumers in cooperation with therespectivestate
agencies

- ensure development of technical rules and norms related to energy equipment and
appliances, considering theEtechnical safety standards and regulations.

According to the Law, competenceand powes of the energy regulatory authority (GNERC) in
connection with authorization of energy activities and other activities governed by law,
establishment of conditions of such activities and their monitoring are significanthcreased.

The competence ofhe regulatory authority includes thefollowing main objectives and duties:

1 promoting, competitive, secure and environmentally sustainable internal energy markets
within the Energy Community, effective market opening for alcustomers and suppliers,
ensuring appropriate conditions for the effective and reliable operation of energy
networks, taking into account longterm objectives;

1 eliminating restrictions on trade in energy, including developing appropriate crelsrder
transmission capacities to meet deméand enhancing the integration of national markets
which may facilitate energy flows across the Energy Community;

1 helping to achieve, in the most effective way, the development of secure, reliable and
efficient non-discriminatory systems, promoting syste adequacy and energy efficiency;

1 facilitating access to the network for new capacities of the generation of electricity and
production of gas;

1 ensuring that system operators and system users are granted appropriate incentives, in both
the short and long &rm;

1 ensuring that customers benefit through the efficient functioning of energy markets,
promoting effective competition and helping to ensureustomer protection;

1 helping to achieve high standards of public services provided in electricity and natutas g
sectors, contributing to the protection of vulnerable customers and contributing to the
compatibility of necessary data exchange processesWwtching the supplier,

1 issuance, modification and revocation of licenses under the terms and conditions kitpd
in the Law of Georgia on Licenses and Permits and in the LEWS;

1 certification of transmission system operators and their continual monitoring;
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establishing the terms and conditions for the provision of services by regulated
undertakings;

approving $ecial regulatory requirements for accounting in regulated undertalys,
monitoring and enforcing their proper implementation;

establishing the terms and conditions regulating the provision of information possessed by
regulated undertakings to system useaad/or customers;

monitoring the performance of regulated undertakigs;

monitoring the provision of public services and implementation of public service
obligations;

defining the rules of payment of the regulated enterprise;

approving standard conditios of the agreement;

etc.

The Commission is assigned #&stablishtarrifs and/or determinethe cost for regulated activities
and approve respective methodologies to ensure that:

a)

b)

tariffs and charges reflect the documented expenses of the network operation
maintenance, replacement, construction and reconstruction, whichdimde reasonable
investment proceeds, amortization and taxes, considering environmental and consumer
protection;

tariffs and charges allow for carrying out required investments in netwaland equipment

to ensure their effective functioning and development

long-term and shortterm stimulation of transmission and distribution system operators
for the purpose of facilitating of increase of efficiency, market integration and supply
security and supporting related research activities.

In addition to the keyregulatory powers, the Commission shall ensutteat the tariff of access to
the system adopted by the independent operator of the system includes remuneration of the
transmission systermowner too, which implies respective remuneration for the network agseand

any new investments made in them provided that they are carried out cesfectively and
efficiently.

The Ministry of Economyand Sustainable Development of Georgi has prepaadit of secondary
legislation related to implementation of the Law and considered to be a priority, in cooperation
with donor organizations (see the Table).
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Table4.1.Secondanyegislation for natural gas sector

Natural Gas Market Concept Design

Natural Gas Market Rules

Rules on the Security of Natural Gas Supply

National Natural Gas Emergency Plan included regulations Bmergency Situations or
Natural Gas

Model and Action Plan for Unbundling of the Transnsision System Operator for Nature
Gas

Procedure for Certification of the Transmission System Operator for Natural Gas
Regulation on Imposition of Public Service Oblgion(s) on Natural Gas Marke
Participants

Designation of the Natural Gas Supplief bast Resort

Rules and regulations referring protection measures of vulnerable consumers

Rules on Public Consultations

Rules on the Monitoring of Energy Markets

Rules on Enforcement of Penalties Imposed

Rules on Settlement of Disputes

Rules on Medation

Methodology for Calculation and Setting of Natural Gas Transmission and Distributi
Tariffs

Methodology for Calculation and Setting of Fees for Connection fdatural Gas
Transmission and Distribution Networks

Methodology for Calculation and Settig of Fees for Services Provided by the Natural C
Market Operator

Methodology for Calculation and Setting of Prices for the Supply of Natural Gas of L
Resort

Methodology for Calculation and Setting of Natural Gas Storage Tariffs

Natural Gas Storag€ode

Criteria for Determination of the Access Regime to Natural Gas Storage Facilities and
pack

Decision on Authorization for Construction of DirecNatural Gas Pipelines

Decision on Classification of a Closed Natural Gas Distribution System

Geneaal Natural Gas Supply Conditions

Natural Gas Supplier Switching Rules

Ten-Year Natural Gas Transmission Network Development Plan

Natural GadDistribution Network Development Plan

Rules and regulations referring protection measures of vulnerable conetsn

Licensing and operation of the Storage Facility
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Standard Contract on the Supply of Natural Gas to Household Customers and £
Enterprises

Operational Rules for Public Service Suppliers of Natural Gas

Operational Rules for Natural Gas Supplier bst Resort

Standard Natural Gas Transmission Contract(s)

Contract between the Natural Gas Transmission System Operator for Natural Gashen:
Compliance Officer

Contract for the Possession of Natural Gas Transmission System Assets
Compliance Programra of the Natural Gas DSO

Standard Natural Gas Storage Facility Contracts and Procedures

Rules on Unified System of Accounting

Unbundlingof DS O6 s

The Uniform System of Accounts (USoA) for transmission and distribution netwo
operators (TSO and DSOs)

The minimum internal operational rules and obligations on network security
Procedures for operating the natural gas system undermal network operation regime
and Operation under extraordinary conditions, taking into account, emergen
management andecurity of supply rules

Terms and conditions for dispatching, including services provided by the transmiss
system operator

Temms and conditions for the implementation of procedures for interruptions of natur
gas deliveries through the natural gasansmission network

Generally Applicable Standards related to the gas transmission semimksystem fothe
Georgian gas transmsson system

4.3.0RGANIZATION OF THE MARKET
a) Current situation onthe gas market

The issues related to supply of natural gascluding: problems of mandatory public service of
vulnerable and protected consumers (househsl@dmall enterprises and part of TPPs), "last resort
supplier" and other significant problems are prescribed in the Law in detail. Particular attention
is paidto ensuring supply security and the respective monitoring of the process by the state.

The Law establishes necessity of supply of natural gas to consumers at aregulated market
price, except the cases defined by laBuppliers can purchase gas lipjlateral contracts or at the
organized market.
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